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LAST USERGROUP MEETING

Approximately seventy people attended the last User Group meeting held on the
campus of the University of New South Wales on September 12th last. 8ee
reports supplied by the speaker this issue.

NEW NEWSLETTER EDITOR

Since Ian Johnstone is leaving in November to become chief of our overseas
office, (he is going to work at Bell) I should like to introduce the new
Newsletter editor. I am Peter Ivanov, from the Dept of Computer Science at
UNSW, and all further items of interest for publication in the Newsletter
should be sent to me at the address on the last page of this issue.

I cannot believe, having seen the vast numbers of Newsletters being produced
here, that its readership can be so incredibly silent. Dont you people know
how to write? Please, please, please send us some material to publish or I
will keep filling future issues up with the same sort of junk Ianj used to put
in (God help us all).

Peteri.

NEWSLETTER CONTRIBUTIONS

In order to meet demand and defary costs which are now substantial a charge is
to. be  made for the Newsletter. . The cost for a years subscription (6 issues)
is $12 Aust. Back issues (5 so far) may be obtained for $10 Aust. All future
issues will be sent only to those who have paid !!

A word of warning, since the last Unix User meeting, at which the topic of
money was first raised, only five subsriptions have been received. A
readership of 5 is not very inspiring. ~

A continuing lack of interest may result in the editor losing interest also,
so avoid the rush!i!!!!!l Return the form on the last page of thls newsletter
with your subscription as scon as possible. : :
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WHAT MORE CAN I SAY

Quote for the month:

"Happiness is not knowing what
the bits in the error register mean

Ian Johnstone

AGSH
PO Box 1

- Kensington 2033

ATSTRALTA

(02) 662-3752
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TELEPHONE
345 1844

TELECRAMS
UNTMELA PARXVILLE

Enivergity of Melbourne

DEPARTMENT OF COMPUTER SCIENCE

Parkuille, Victoria 30352
17th Avgust, 1979,

~INTERNATIONAL UNIX USERS MEETING-

The Australian UNIX Users Group is planning to hold an International
UNIX Users Meeting in Melbourne to co-incide with the Eighth World Computer
Congress and Exhibition (formerly IFIP '80).

At this stage, we are seeking initlal responses from those Iin-
terested in attending such a meeting, with a view to estimating the likely
number of attendees and preferred dates.

The IFIP Congress will be held in Melbourne from Octeober 14-17,
1980, following a session in Tokyo (October 6-9).

Could you please copy this notice and circulate it as widely as
possible within your known circle of UNIX converts.

We plan to distribute a formal notice and invitation to attend to
all UNIX licence holders by December 1, 1979; consequently we would
appreciate responses to this initial "flier'" as soon as possible in order
that we wmay finalize the dates and start organizatiom in earnest.

Rega

rds
Ken fzéicDonell

Dr. Ken J. McDonell,

Department of Computer Science,

University of Melbourne, A\
Parkville, Victoria, 3052,
AUSTRALTA.

Please complete and return to the above address as soon as possible:

Name:

Affiliation:

I shall/shall not be planning to attend the International UNIX Users Meeting.
I prefer the following date(s):

Sunday October 12 - Monday October 13
Saturday October 18 - Sunday October 19
Monday October 20 —-Tuesday October 21
Other : (please specify).

(Please strike out those dates on which you would prefer the meeting not to
be held)
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AGENDA

9:30
10.00
10.05
10.30

10:40
1r.10
11.30

12.00
14.00

14.15

14.30

14.50
15.05

" 15.30

1l&6.00

UNIX USER GROUP MEETING 12th September 1979

Morning tea
Introduction
Who What Where When etec...

John Lions {UNSW)
UNIX Manuals

Piers Lauder (Sydney); Bob Kummerfield (Sydney)
Local UNIX Netwoxklng -

Ross Nealon (Wollongong)
Graphics Application Package

Dannis Ritchie (Bell) ,
Geraniums and their Application to the Control of Student Riots

Lunch

n
.

Chris Rowles (Sydney)
Who Needs LSI-UNIX when MINI-~UNIX will do?

Greg Rose (UNSW)
Local Site Report

General Business
i. Next Meeting
ii. Newsletter

GRIPES hardware/software
Terminal Control
Afternoon Tea

Site Visit - UNSW



PROPOSED POLICY STATEMENT 70 BE
DISCUSSED AT THE MEXT UNIX USER MEETING.
PLEASE FEED BACK COMMENTS ASAP.

UNIZ  Manuals

J. Lions
University of Mew South Wales

In the past, ths University of New South Wales Computer Science
Department has acted as a principal agent for the reproduction and
distribution of UN!YX manuals, and we are happy ta continue in this role.
However some new considerations will enter intg future activity: Level
Seven UNIX comes with a greatly increased volume of supporting documentation:
some of the previous level of Secrecy can now be relaxed; and changes to
the book bounty act will affect printing costs after-January 1, 1980
(in effect, we may lose a 25% subsidy}. Facing us are the problems of
what to print, when and hew many?

First, we assume that there will be a finite demand for sets of the
complete manual, but these will not be for everybody (especially if they
cost of the order of $40-$50 per set).

Second, we propose to continue our present UNIX Beginners Manual which
is intended primarily to serve the needs of first and second year Computer
Science at the University of New South Wales. The format and content of
this manual are by no means Tinal, and suggastions will be we fcomad for
improving it or making it more generally useful.% i

Also proposed is a UMEX Text Processing Manual to contain the complete
word processing documentation, plus encugh introductory material to make
it self-contained as a starter manual.

Under present consideration is a proposal for a UNIY Companion, hhich,
under current thinking, will supplement the UNIX Beginners' Manual for our
third year computer science students. “1t" is suggested that this should
contain Section 2 and Section 3 and 4 of the UPM; reference and tutorial
macerial on £; the UNIX Assembler Manual; the original Ritchie/Thompson
paper; the YACC reference martual, etc. '

There are many other possibilities which could be made and might
generate sufficient support to be viable. Please make your views known soon.

* It currently contains "4 Guide to Using UMIX'", "“Edit: a Tutorial",

fntroductory and refere.ce material for Pascal, and a subset of Section |
of UPM, S : : g :
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Dear Ian,

Here is a brief re-run of my talk about jocal networking at the recent AUG
meeting.

Qur current system can be described as a user controlled network, and as such
has been simple to develop. At the root of the system is the story of one
elegant program originally known as "rogin™, and its evolution into 1its
present form, known as "log". "Rogin" stood for "remote login", the idea
being that if two tty limes in two different systems Were connected together,
and the line on the remote system had a “gatty” controlling it, then all that
was necessary to get access to the remote system was & program that copied
your input to the remote line, and simultanecusly copied the output from the
remote line to your terminal. "Rogin" did this by forking and, essentially,
executing two "cat's with the flow going in opposite directioms. "Rogin'" also
had another aspect which enabled a rudimentary form of file transfer. A quit
code enabled the wuser to break out of "1ogin" mode and invoke file transfer
mode- "Rogin" had two aliases, Mgend", and "receive', which were invaked in
the remote system in response O the user requesting file transfer. If the
user typed "get file", "rogin" would send "eand file<CR>" to the remote
system, and then copy anything up to an "end-of-message” sequence into the
loecal file.

&

I might mention that at some point "rogin" get renamed to "1" and later to

"log" - its current name. '

There were two problems with "log", one was that it was prome to being
swapped out, which while being annoying in "login" mode, was disastrous in
file transfer mode, as the file received was not necessarily identical to the
one sent, which brought out the second problem - there was mo protocol for
ensuring reliable file transfer. The second problem got solved first with a
simple protocol that has remained unchanged to date, and appears to guarantee
file transfer under all conditions.

The first problem has been solved by adding an extra system call "eonnect" .
This connects two tty lines together such that dinput on one line is
immediately added to the output queue of the other line at interrupt time.
"Login' mode is now simple - the "connect" call is used with three parameters,
first file descriptor, second file descriptor, and the aseii code which, when
detected on the first file, will "Lreak'" the connection. "Log" then takes mno
further part in the proceedings until woken up by the gquit code being typed.
There are some further improvements to the Yeommect" call made recenmtly which
allow a super user to intercede on another user’s terminal and control it
remotely.

"Log" allowed an informal network to grow up around the campus of New South
Wales University where ever two Or mOTE systems were connected together.
Preferably there were two lines between each system, with one "getty" on each
at opposite ends.

Now for the multiplexed network which arose as follows. AGSM and Basser
decided to share the costs of a leaced line conmecting their two systems, and
initially communication was in one direction only from Basser to AGSM where &
"getty" was patiently waiting. This, while fine for users from Basser wishing
to use the AGSM system, was not much help for users from AGSHM. Various quite
dreadful proposals were made, (e.g. two "getty"s in some sOTrt of dialogue
deciding whose attempt to use the line should succeed). But the final solution
was inspired by a Unix driver, known for some obscure reason as "sys.c". This



is an "indirect" driver implementing the pseudo device "/dev/tty". Why not
have a pseudo device which turns one "tty" line into many virtual ones? And
indeed it works, making use of the code already driving the "connect" call,
but its effects are otherwise transparent to the system. This is known as the
"mx" driver and provides any number of virtual channels om any number of real
"tty" lines. The "wx" driver achieves its multiplexed channels by virtue of a
simple protocol consisting of a header containing a byte count, followed by
"count" data bytes. The header is 4 bytes long, so programs using 1 byte
writes are maximally inefficient, however the observed degradation in file
transfer time has only been about 7%.

At Basser we mnow have two virtual lines to AGSM, each with a getty on it at
AGSM, and another virtual line with a getty waiting for AGSM users "logging"
to Basser. There are other virtual 1lines which will be used by network
mailing daemons, background file transfer daemons, etc.

A quick tour through the network can happen like this:- a user logs in to the
Basser system and types "log agsm", the "log" program polls the various lines
whose names start with "agsm" until it finds one that isn’t being used, and
replies:- :

*tty
basser -> agsm (" "a’=quit)
the user is now "connected" to the AGSM system. Having logged in at AGSH,
let’s move on ...
‘ "log elec"
*tty
agsm —-> elec ("“e’=quit)

gets us connected to the UNSW Electrical Engineering Computing Facility, and

S50 OT.

Problems are that on multiple "log"s the user must remember to log out in the
correct order, and file transfer cannot jump systems.

Piers Lauder
Basser Dept of Computer Science
Sydney Univensity
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Graphics Assistance Fackage.
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The GAF sycstem consiste of a zet of user—callable
subroutines, and one or mere interpreters. A wser program cnlls
the subroutines, which nrocess data supplied through the argument
list, and produce a sequence of commands and arguments to these
commands, which are structured in such a way as Lo he graphics
output device independant. The interpreter then processes this
Ffile of commands, producing output (o picture) for o specific
device. A program calling GAF subroustines may be used as a filter
coupled directly to the interpreter via o pipe, so that the system
may he used to produce graphical output interactivliy.

The subroutines are grouped into seven broad catagories:s-—

1) low level utilities.
These consist of the basic primitives necessary to produce
s ek grophical output. Some of these are clear (clear the scraen?
: dmove (move the drawing *pen’ without drowing a line, a
dark-moveY, vdraw (move the pen, but draw as you go).
Other primitives are built upon these, such as the routine
Ldraw (drow a line by darkmove then vector drawl.

2) system definition.
These roubines allow the user to select and specify his or
her world, to select windows through which to view the frame,
co—ordinate systems {ond hence scaling factorsd, and make
nse of auto scaling when the best co-ordinate system is not .
kviown. :

3) graphs.
Foubines here drow nowes, with variable numbers and levels of
tie marks, drow o solid or braken line through a sories of
points, drow o histogram, groph with error bars, annotate _
axes and graphs. There is one routine that combines all of these
Faatures to enable the user to produce o very reasonahle
Labheled graph with very little effort.

4) qgrids.
Subroutines nllow drawing of log or linear scaled grids over
any arada of bthe frame.

9y tewxt system. '
#fi software character generator allows drawing of either

softuware or hardware chu?ucters on the froame.
The user specifies the size of the software characters as a

percentage of the frame sizej fractional percantages are
allowed (iveu= w007 is 7710 ths of o percent.)  Maultiple
Fonts are allowed, and strings of characters may be drawn

either horizontally or verticnlly.

&) symbol definition.

Ovie of GAF's strong points is the ability to define o sub-
picture, or symbol. This is equivalent to subrogtines in
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programming languages. Display of symbols allows re-scaling
the symbol (varying its size) and hence distortion of the
symhbol is easily achieved., The symbol may he viewed thraugh
1 ouger gelected window, and hewnce a =oom into a symbol Py
he effected by repeatedly changing the window size.

7) grid systems.
The grid system ollows the definition of the frame as a
two-dimensional Yarroy’ or matrix of grid sectors, and several
subroutines to allow plotting of -symhols in the sectors hy
specifying the co-ordinates of the sectors (the indices).
Routines nllow déefinition of a vectar of symbols, and plotiing
the whole vector over the grid. The percentage space occupied
by the symbol may also he specified.

The system has as yet no three—dimensional stufd in it, but has peen
designed to accomodate the 2Zd primitives ensilly. The packnge nlso
i lacks a contouring routine, and one to shade polygons, due to lack of
I tima on the author’s part. :

The: motivations behind GAF ares-—

1) to produce on easy to use, user friendly system for producing
impressive and aseful graphical output by the novice and
experienced user alike,

22 Lo make this system as concise and simple, yet powerful, as
' possible.  The primitives, therofore, must he well chosen
or the packoge will grow without hounds trying to accomodate N

Pfaatures’ that do not meld together. :

The packoge was designed with the GI3 and FLOT syetems in mind,
though none of the code from these systems has heen used. The GI3
system is currently in use at CERN, in Geneva on cyber series machines.
The FLOT system (together with the FPUREJOY and NCAR and some other
systems) at the University of Wollongong, on a UNIVAL-1104.

I do howaver, ncknowledge the invaluable Work in design and method

cand styling of the packages BU3 and FLOT, +o A. Yule, R. Miller,
fi. Jeavons, C. Finey, F. Ward of GDZ, and F. Costle of FLOT.

I must apologise for my Ffailure to credit these peonle in my brief
talk on GAF at the UNIX users mesting. : -

Ross Nealon, :
lepartment of Computing Science,
University of Wollongong.
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TELEPHONE 8370 0113
TELEX—UNIVOLD AA403(S
TELEGRAME—BRISBANE UNIVERSITY

YOUR REFEREMCE: OUR REFERENCE;

Anitersity of Queenslod

ELECTRICAL ENGINEERING ~ 8T. LUCIA, BRISBANE
DEPARTMENT _ .~ AUSTRALIA, 4087

29 June, 1979

Mr. C. Rowles

Department of Chemical Engineering
University of Sydney :
SYDNEY. NSW. 2000

Dear Mr. Rowles

In this department we are configuring an LSI-11 for computer control and
data acquisition in our microwave lab. The hardware will consist of an
LSI-11/2, 32K RAM, BDV-11 bootstrap/ROM, DLV-11-J, VDU, GPIB interface,
ADC's, DAC's, and a serial line to our PDP-11/40 which is running under
UNIX. As you can see from the lack of secondary storage we intend to
use the LSI-11 as a satellite to the 11/40. :

I understand from Clary Harridge, our Computer Technologist, that you are . |
currently enhancing the MINI-UNIX operating system with interprocessor
communication capability. ' '

Could you please advise us:

1. Would the software you are developing be suitable for our system?

2. On what basis could we obtain your software? (We have applied for a |
MINI-UNIX licence.) ) —

3. How much work would be involved in adapt;ﬁg your‘software to our
system? Would you like us to do some of the development work?

4. Could the software reside in the 16K ROM in the BDV-1l for copying
into RAM on booting the system? Or would it be preferable to
always down-line load the software from the 11/407

5. We expect our hardware in September. When will your software be
ready?

Thank you for your assistance.

Yours sincerely
iler Z Gt i

(M.A. HUSBAND)
Lecturer in
Electrical Engineering (Computer Engineering)




CASE WESTERN RESERVE UNIVERSITY

SCHOOL OF MEDICINE

ITEPARTMENT OF AMESTHESIOLOGY
UNIVERSITY HOSPITALS
2055 ADELBERT ROAD

CLEVELAND, OHIO 44108
TELESHONE: (218) 7581-7300

Mr. Chris Rowles July 3, 1979
Chemical Engineering

University of Sydney

Sydney, AUSTRALIA

Dear Mr. Rowles:

;. I am a user of Mini-Unix software on a PDP 11/20 computer. I was referred

- to you by Ian Johnstome at the recent Unix conference as someome who had
solved many of the problems associated with the original Mini-Unix distribu-
tion.  I've experienced many problems in having the Mini-Unix software run

- reliably and I would greatly appreciate learning of the bugs which you

- found (ty problems are characterized by freguent "crashes" of the system).

Yours truly,

Co 711»“-— %,,\_,

Carl Thompson
Systems Analyst

Anesthesia Department

University Hospitals

2065 Adelbert Road

Cleveland, OH = 44106
' UsA
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TELEPHONE:

ar: 4§92 2455

The Untversity of Syduey

TI-IE DEPARTMENT OF CHEMICAL ENGINEERING
N.S.W. 2006

Block Structured Character Devices

Miniunix had some difficulty in handling PC-11 paper tape system on my

11/20. Punching was fine, reading 300 characters was fine, beyond that
the unibus hung. Clearly a need existed to solve the PC-11's problem.

The solution gave rise to some interesting questions.

The PC-11 driver consists of two parts (a read, reader and a writer,
punch). On pcopen & check was made for multiple read regussts (by more
than one process) with returns a device busy error. No such check has
been implemented for "write". Hence it is possible to have many processes
concurrently writing to the PC-11, resulting in some very R rated tapes.
Most people should be aware of this design feature, and some effort to
correct this state of affairs could be made. The cbvious solution is to
separate the pc structure into two parts. The PC structure was: ' :

struct clist {

o int cc;
int ef;
int cl;

¥

struct pcli {
int pestate;
struct clist pcin;
.struct clist pcout;
} pell;

This was modified to:

struct pcll {
int pcpstate;
int pcrstate;
struct clist pcin;
struct clist pecout;
} peli;

To separate the drivers the easiest method is to make two separate flags
pcpstate -and pecrstate testing and setting them independently of each other:
This ensures that the reader and punch, in fact, operate as independent
units. Note this approach requires least recoding of the driver. The
peoopen must test the writing state, for multiple users, then set the

pcp State to WRITING.

This fix allows only a single writer on the PC- ll. But this did not cause
the original 11/20 bus hang. ‘

Lo p
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The problem arose due to the passc (spl6) function operating in close prox-
imity to a 50Hz clock (bré6} and a 150 Hz paper tape reader (br4). A design
fault in the 11/20 caused a race condition that was aggravated by the PC
driver synchronising with the line clock. . The 11/20 was slow anyway.

I looked to see what could be done to 'improve' the operation of passc ( ).
I hit upon the notion: why use passc () in this device at all? .

Passc ( ) collected the incoming characters in response to the PC-11, and
stuffed them into a buffer (eventually) as dictated by a programmed read
request on the PC-11 (via iomove type functien). If you could grab a bkigger
(2 la Dp driver) then process the read request to get minimum (or lesser)

of the number of characters to be read or a buffer (256) then it is possible
to £ill the buffer directly from the PC-11 interrupt service routine. Fur-
thermore, on EOT, the block can be marked as a short fill and iomoved back
to the user process. This has enormous savings in character processing,

and it allowed the PC-11 to work on the 11/20.

The result of this is a hybrid driver, block input, character output. Failing

to have sufficient buffer space to allew the block output mode, the PC-11

development stopped as it was. However, with an 11/60 and unix (and a buffer
e surplus) I am considering a block ocutput mode for both the PC-11 and Lp-1l.

The overhead in this mode of operation is one buffer and ocne buffer structure

(+ pointer) while the device is running, as the buffer is released upon

device closure. This change in operational mocde does not have any affect

upon the mechanism used to invoke I/0 from the program envircnment. It

merely reduces the processing load upen the well defined character devices.

(A spin off is that this structure allows a nicer connection to a line control

front-end, used to process high speed character devices logically attached

to a largef Unix host).

Further mods: v

The PC-11 is a much loved and entrenched device. Back up copies of user
programs help nervous users, and it allows input from microprocessor data
acquisition systems, so the driver was developed to new heights. You guessed--
a raw driver and an ASCIT driver.

With the separation (logically) of the units, a minor device modifier (bit®)
was used to specify the reader (=@) or the punch (=1). Two device names

were used to acgess the reader/punch dev/pr ayd dev/pp.

- The raw drivers are invoked by bit 1 in the minor device number (called
dev/rpr and dev rpp). A raw reader is an 8 bit blnary reader. A raw
punch is an 8 bit binary punch.

An ASCIT reader stores anly valid printable ASCII characters (plus tab,/n,
/r,/b} rejecting all others and performs a parity strip.

An 'ASCII punch is really a binary punch that converts /n to /r/n. Well who
can think of anything else that it should do?

Super PC is available as an ASCII source or, you guessed it, paper-tape.

C.D. Rowles
Dept. Chemical Engineering
University of Sydney




TELEPHONE:

or: §92 2455

@he Wuiversity of Syhuey
THE DEPARTMENT OF CHEMICAL ENMGIMNEERING
N.8.W. zco06b

September, 1979
Release Note: Mini Unix

Product Description:

A Unix-like operating system that will run in any (all) PDP-11 CPU(s).

Mini Unix is an uwnmapped version of Unix. It supports up to 4 users and
13 processes (in standard version). The system takes 12K words of core
leaving 16K words of user space.

More processes can be supported (up to 30 have been used in a version
running in a student environment at this department).

The penalties for large (4) numbers of users and multiple processes are:

(a) The system must grow beyond 12K. A& very difficult thing to
arrange (in terms of the logistics of what to compile next in
order to end the exercise with a running system). The version
in use at $.U. is 14K words long, which really represents about
the upper limit, especially if a C-compiler is desired.

(b) Every extra process requires more swap space. At present the
swap size is fixed at

SWSIZE = NPROC * (user 2/4) + 2
*¥ 512 bytes

and this space must be made available on the file system. This
is a serious drawback for floppy disc,based systems.

{c) Swapping has a response time penalty. The main cbjection to
swapping is that there is only one process in core at any one
time, hence swapping starts with each new process. For the
smaller members of the PDPF-11 family this is a very time con-
sumning effort.

Enhancements over Bell's Distribution. -

Several features have been included in Miniunix:
{a) The mean time between system crashes has bheen increased from 20
minutes (1978) to 4 months (1979).

{b) The system will run in LSI-11 {PDP-11/03) processors.

(c) Modified shell that does not give rise to multipie shells hanging
around after a user logs off. In the original version it was
possible to log in a new user at a terminal, leaving the previous
user's shell in tact. In fact, three or Ffour terminal sessions
later, the process table resembled Shelly beach ({littered to and

s



fro with live, but unusable shells). The current meds kill shells
on log out.

(d) Reorganised source file structure. - In the original system the
parameter files (eg. param.h, conf.h, user,h) lived as double
entities in two different directions (dump still does not under-
stand about links). Reconfiguring the system resulted in two
edits (ideally at the same patch level) or two versions of the
parameter file being used by various parts of the operating system.
To overcome this a new directory /USR/SYS/PARAMETERS was generated
to hold all .h files. :

2 (e) Brief "how to" notes are included for those brave souls who find
a 12K system a little too small. Recompilation of the support
enviranment (cat, ed, fc, ce, etc.) takes 1 to 2 days depending
upon the machine used. The run files for the sources on these
disks must be modified before they can be used. Some indication
igs given as to how this must be modified.

(£) Additiocnal user support is likely to become available as more
pecple use MINI-UNIX.

Performance;

Single user miniunix is very acceptable. It tends to be slow (especially
on a PDP 11/05) and some patience is a prime user preregquisite for its
use.

Multiuser miniunix is a sorrier story. FEditing files is reasonable but com-
pilation and execution is a little slow {mainly due to swapping). It is
not recommended for the PDP 11/05. On a PDP 11/20 with 4 users response
times were on par with the main CDC 72/26a system during an average day
time loading. Terminal response for editing is much better than the Cyber,
and benchmarks using a compute bound fortran program (with floating point
calculations) indicate that execution of the Cyber was 300 timeg faster
than the 11/20, but the glapsed terminal response was only twice as fast.®
This was not a rigorous test hy any means.

The LSI-11 gives a response almost equal to the 11/20, when it is fitted
with a KEV-11 option, hence multiuser 11/03 systems are practical if a
fast disk is available for swapping. Floppy based systems will be less
than speedy.

Future Development:

By the time this report is published, miniunix will be floppy based for 1

or 2 floppy drive types. Portability to additional drives will be dependent
upon new floppy disk drives being available. At present I have a RX. @1
driver (from U.N.5.W.) and I will develop a driver for A.E.D. 6200 £loppy.
As I do not have access to other floppy disks further drivers will depend
upon the end user of the system. If any one has any floppy disk drivers,
they can besent for inclusion in future Miniunix distributions.

Distribution:

At present miniunix sources lies on RK@7 packs on a PDP-~11/60. I have
direct access to RK@5 disk drives, and the distribution comes in the form
of three 3/4 filled RK@5. (binary desk, Level 6 manual disk and Level &
source disk).



The RKP5 can be rolled onto 600 ft. mag tape easily and 2400 ft. tapes with
some bother, but this will change with time (as 2400 ft. becoming more
readily available). At this stage floppy disk distribution is not possible.
The AED 6200 version may become possible, but that represents the limit

in the forseeable future. (nb. I do not own the floppy drive and hence

a disinterested and indifferent attitude to any particular type of floppy
drive. I did hear that DEC are zbout to release a new double density
double sided floppy (IMb capacity) soon).

The outcome of this is that distribution 'is on mag tape and is not bootable
in 11/03's (most 1103's not having mag tapes). The mag tape does inelude
an operating 11/03 system (ILSMX) and a real processor system (Mx) .

Why do it anyway?

LSMX was developed after Bell decided not to release L5I nix (ISX). It
was undertaken to give a unix-like environment for 11/03's within the
Faculty of Engineering at the University of Sydney. This is its sole
claim to fame, and should not be considered in any other light.

With the acquisition of an 11/60 the need to develop miniunix further has
lost some urgency. I intend to use it as the vehicle to drive an 11/20
sattelite to a Unix based 11/60 system. Unix will use the 11/20 to drive
the character interrupt peripherals (cull to cyber, line printer, paper
tape reader/punch and a high speed home grown line network within the
Faculty of Engineering). As such, I expect the 11/20 to have no disk of -
its own, and will use a link to provide to cperating system and communica-
tions with the 11/60. '

Copyright and boring things:

Mini Unix will only be released to users owning a current Mini Unix license.
At this stage I will also expect to recover "out of pocket" costs in pro-
viding distribution media. '

C.D. Rowles "
Dept. Chemical Engineering :
University of Sydney



Implementing UNIX on a PDP-11/34%
or
Wnat does the F’ in "RKO5-F" really stand for ? -

Dave Horsfall
Computing Services Unit (CSU)
University of NSW

This article 1is relates some of the author’s experiences in
implementing UNIX on a PDP-11/34. My efforts were not quite as straight-—
forward as they could have been, since all my previous experience has been
with 11/40°s. This article will point out some of the major differences
between the twe models that affect system dimplementation, and gives some
advice to would-be purchasers of 11/34°s intending to rTun UNIX. ' -

Most difficulties appeared when trying to transport an 11/40 system to
the 11/34. The first difficulty that cropped up (apart from the lack of a
console; 1711 come to that later) is the lack of a stack limit register. This
was actually the result of a modification to UNIX to utilize the register
should it exist, to prevent the kernel stack from smashing the per-user area.
Also, the code to handle bus traps had a few nasty side effects. This showed
up when using ‘mw40.s” as a basis for the low core program. This meant that
all code referring to the stack limit register had to be ‘conditienalised”.
This affects ‘mch.s” and ‘once.c”. If the FPU floating point unit dis
installed (as it usuvally is; at least on the 11/34"s T have seen) then “‘mch.s’
must be changed to support it. The CSU system generation procedures assume a
generalised ‘“mch.s’ program with appropriate features conditionally assembled
in; ‘mkconf’ will generate a file to be prefixed to ‘mch.s’ containing the
definitions such as "FPU = 1" etc. ‘Mkconf’ has been extended to recognize
keywords such as "stacklimit", "fpu" etc and generate the appropriate prefix
file.. 5Since we generate most of the UNIX systems on campus for PDP’s of
various configurations, “mkconf’ is a great help.

The second difficulty is the lack of a conventional console. Given
that UNIX refers to the switch register quite a lot during various stages of
booting and running, this is dindeed quite a problem. Instead of a
conventional switch vregister and display, there is an arrangement of little
buttons and a seven-segment display, vaguely reminiscent of a pocket
calculator. There is mno switch register as such; you have to button in a
number (vhich appears in the display; it”s quite fun just watching dit) then
press a button to actually load the damned thing, whereupon an LED come on to
indicate that the display is indeed displaying the switch register (as opposad
to displaying something else e.g the last value examined). This lack of a
display such as “ADDR/DATA’ also means that you can’t tell what the system is
doing - if it is doing anything at all.

The boot procedure is quite funny (funny queer; not funny ha-ha;
although it does have its hilarious aspects). While holding down the ‘CNTRL’
button, one presses the “HALT” button, then the “BOOT* button. The ROM
console emulator program then comes alive on the console terminal. If you are
" booting from say 'RK0” you then type in ‘DK0” (which must be in upper case,
although you can say just "DK°). It would be a good idea at this point if the
switch register contained neither “07 nor “173030° (for obvious reasons; none
of this "Load Addr 773110; Start" business). The value I normally use is



plain “1°. At least there is a button to clear the switch register. Given
that the ROM expects upper case, and that UNIX prefers you to talk in lower
case, it is quite easy for problems to occur here.

The subtitle of this article refers to the fact that the two 11/34
systems 1 have installed both have an RK0O5-J (the normal one) and an REO5-F
(double density; equivalent logically to two drives but on one cartridge).
DEC must be flogging lots of these. The implications of this is that there is
but one removable volume, and UNIX (for all its reliability - sorry Ian)
requires two for effective system backups. The second volume does not have to
be a disk; it can be a mag-tape drive. Given that you can copy half of the
“F’ on to the *J°, followed by the other half; the question that naturally
arises is "How the hell do you back up the *J” if it is not being used as pure
scratch 7", How dindeed ! The only technique is to bring up a stand-alone
utility such as “RKDF’ and when the ‘F’ is nicely backed up, you copy the *J’
on to one half of it, copy this in turn to another “J” then restore said half
of the ‘F’. This also introduces another problem; that of recovering from
file system loss. Should a file be spread over both halves of the “F7, it
will naturally appear on two “J’s, and the only way to recover it (for the
ordinary mortal user) is to restore the whole damned lot in a manner analogous
to the backup procedure. It is also possible to treat the RK as a tape and
use “dump/restor” omn it. However, you still need some sort of emergency
backup system just in case you can’t even use *restor’+ Ken Higgs of Water
Research Laboratory can tell a few stories sbout this. In other words, one
removable drive (with or without a fixed drive) is not enough. You need
either a second removable drive or a mag-tape drive as well. Life may not be
meant to be easy, but there is no point in making it hard either.

There is another consequence of the RKO5-F in that UNIX regards it as
two platters, and will therefore try to initiate a seek on ome of them while
the other is busy. Needless to say, this doesn’t quite work. We modified our
RK driver to implement the concept of ‘concatenated volumes”, in which several
contiguous drives may be treated as one enormous drive with one scheduling
quete . Should this then be specified as "optimized" (with the funny rotated
blocks) the driver does the right thimg and plants block #1 in the middle of
the whole virtual disk (this calculation is done automatically by the driver;
it knows how big each individual drive is and hence knows where the middle of
the whole lot is). This does not work too well however on multiple physical
drives, but it is better than nothing. A

All in all, transporting UNIX from a PDP-11/40 to an 11/34 1is not
quite a trivial exercise, and it is arguable whether the problems encountered
stem from the idiosyncracies of the 11/34 or from UNIX itself ...

EDITORS NOTE:
Some people have more problems than others. Chris Maltby and Ian
Johnstone have not had similar experiences !!

EiY



GCIEM

1123 Skeppard Ave. U.
PO Box 2000

Dowvnsvirw, Ont.

M3l 389

(416) A33-4240 ext.300

Ian Johnstane

Austrailian Graduate School of Management
Univ. Hew South Vales

Kensington NSW 2033

Australia

Dear Ian ,

The dust has now settled and I am ahle to send you this
pile of "“junk mail" arising out of the conference in Toronto.

The hand-written hundle nf notes is a merging of notes
taken by myself and Greg Hil1l at the last conference in Santa
Monica. The first three pages are a result of a site visit to
Interactive before the conference started. Dennis Mumaugh also

took notes and they are supposed to appear in a newsletter some-
time.

The typeset document is the "scribe" notes from the Toronto
conference. It dis most Tikely to be distributed via the
newsletter or a special mailing from Mel, hut who knows when.
Feel free to pass it around your user group right away.

- The last bundle is listings of the C preprocessor as it
- comes in the standard I/0 package (the typesetter C compiler or
Version 7 C less enum and a few other small things); the prepro-
cessor as modified at DCIEM to include code from NSW distribu-
tion cc.c that permitted extended if{n)def expressions; and a
diff Tisting of the two. This change will allow you to compile
NSW code under version 7 C. \ .

Hope to see you again at future conferences.

Sqndra Wright




“University of Essex

Department of Electrical

Engineering Science NEW TEL. N0,
Wivenhoe Park (C20E) 822104
Colchester CO4 35Q

Tel: Colchester 44144 {(STD Code 020 6}

Telegraphic address: University Colchester -
Telex: 98440 {(UNILIB COLCHSTR])

lan Johnstone
agsm
UNSWY

L September 1979

Dear lan,

The fifth UK Unix newsletter has jUSt'been sent out. | asked
Decus (who do the printing and distribution - freel) to mall

overseas copies by air, but den't know whether they did or not,-

and anyway don't know how long they will take to get to

Australié. Thére may be some cheap rate for printed matter.

Anvyway, dq let me know if vyou don't receive a copy soon; You .

may want to put same of the material in your own newsletter,

and if so | can supply you wlth better coplies If you need

them - ours is reduced and double-sided as it Is about 150. X

pages long. | will try to produce it quarterly froﬁ now on

If there 1s enough material. A

Mobody here has version 7 vet, though several havé ordered it.
It will probably become the UK standard, with a stripped~down

verslon made fér 11/34's and /hO's;

A1l the best,

D. B. Anderson



L. E RS

faboratoires d’Litudes ot de Recherches Svnthelzbo

58, rue de Ia Glaciére - 75621 PARIS Cedex 13

de TFIOGLA T

Sentember 14, 1979

Tan Johnstone

AGSM

University of ¥Wew South Wales
- P.0. Box 1,

KENSINGTON

N.S5.W. ‘

Australia 2033

Dear Dr Johnstone,

I was interested to read your letter _
to UK Unix news. (A brief note on WiIX system performance).
We are running a similar if slightly smaller 11/70 system
in a commercial environment {pharmaceutical research).
Although we have not done the sort of measures that you
have done we are of course interested in improving system
performance. One or two things we have done recently
or have heard about may be of interest to you.

e have three DZ1lls (4 soon) and have recently
purchased a KMC 11A auxiliary processor and written
software to use it to drive, the DZlls (EMC 11A assembler
included). This software is as yet not fully tested but
appvears to work. At a later date we may be able to
distribute it.

Secondly we have heard of a way of effectively
speeding up the 11/70 unibus by making it operate in
'burst mode'. This modification is being done by Systime
in England in connection with their 11/70 based system
and SMD controller. We are hoping to borrow some modified
11/70 boards from them in the near future to see if the
modifications are compatible with our systems Industries
SMD controllers.

Please let me know if I can be of any further
assistance in those directions.

Yours sincerely,

o rg /Dmu

Ian R. Perry :EEJ

Chef du Service Informatique

s



THE UNIVERSITY OF NEW SOUTH WALES

ROYAL MILITARY COLLEGE » DUNTROON - A.CT. - 2600
TELEPHONE CANBERRA ZoXNR

66 3741

Y -

it E}EF . PLEASE QUOTE
it

FACULTY OF MILITARY STUDIES 19th September, 1979
DEPARTAMENT OF MATHEMATICS

J. C. BURNS
PROFESSOR AND HEAD OF DEPARTMENT

Mr I.L. Johnstone

AGSM

Tniversity of New South Wales
P.0. Box 1 _
KENSINGTION. N.5.W. 2033.

Dear Ian,

As discussed at the last TNIX User's Group meeting, I am sending
along three mag tapes for you to f£ill with goodies. '

First of all, will you please arrange for our installation to be
registered under the UNSW TNIX licence. The machine serial number is
907, and it will be located in the Department of Computer Science, UNSW,
Faculty of Military Studies, in building A82 at the Royal Military College,
Duntroon. . A.C.T. 2600. o

We will definitely want the following software:
UNIX Level 7,

PWB,

Berkeley PASCAL,

Vrije PASCAL,

York Modula and BCPL,

Kent BCPL,

AT.GOL 68,

Sussex POP2, _ N
SPITBOL,

Toronto Graphics Packages,
Hebrew University Tape.

--.lc:\Lnbm&H

= O Do

=

The Computer Centre has purchased DEC licences for this machine for
FORTRAN IV, FORTRAN IV plus, and BASIC-11 to operate under TAS and so we are
eligible to receive any equivalent UNIX packages you can give us under the

- UNSW licence. We may have some use for these, particularly in transferring

our current software to UNIX, so would appreciate receiving them.
You also suggested that a "Wish List" might be the best way to
request software about which we have no detailed knowledge, but which you

may be able to supply. I list the categories in order of importance to us:

1. Digital circuit, CAD packages such as simulation packages, draughting
aids, and printed circuit board and backplane wiring preparation aids;

oo f2
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2. Graphics packages, especially for GT-40's:

3. Packages to allow code to be prepared using UNIX facilities which
may be down-line loaded to a PDP 11/10 or an LSI-11 (mini-UNIX?), or to

~compile UNIX on a PDP 10 for down-line loading to a PDP 11;

4, Any system code or packages which you have implemented to improve
system security under level 6;

5. Generalized Cross-assemblers and/or linkers for micro-processors;
6. Gompiler — Compilers;
7. Any other compilers or interpreters not mentioned above for hlgh~

level languages (eg LISP, other Pascal).
For your information, the system has the following configuration:

. PDP 11/45 with 124k words core memory and FPP,
1 - RPO4 disc drive.,

- RPO5 disc driwves,

- 8-track, 1 - 7—track TU10 mag~tape drives,
DHII serial lime controller with 12 - 20mA ports and
ElA ports,

11-P real-time clock,

- GI-42 graphics display systems,

FACIT 250 char/sec Dot-Matrix printer

— FACIT Paper tape reader and punch,

~ 12 in. digital ineremental drum plotter,

~ hard~copy terminals.

P ) N =
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Yours sincerely,

,ﬁg%g;LJ]b/igézﬂ/lcjii
- G.W. Gerrity 6f£;
Lecturer

Department of Computer Science



RESEAECHI SCHOOL OF PHYSICAL SCIENCES
THE AUSTRALIAN NATIONAL UNIVERSITY

TELEPHOMNE ; CANBEREA 49 5111 ‘ B . BOX 4, P.O.

TELEGRAMS : NATUNIY, CANBERRA : CANBERRA
ACT, 2600

PLEASE QUOTE REF.

Ian Johnston

Australian Graduate School of Management,

University of New South Wales, '

P.0.Box 1,

Kensington, _

N.S.W, 2033 21-8Sep-~-78

Dear Ian Johnston,
Your name and address were given to me by Malcolm Smith
of Duntroon,in reply to an enguiry I made concerning the UNIX Users

Society Program Tapes,

We have already been provided with the UNIX operating system and docum-
entation by Bell Laboratories under an agreement with the Western
Electric Company,and we are now interested in the Users Society tanes.
If you could advise me as to the availability and cost of these Program
Tapes I would be very grateful. ' |

b}

Honing to hear from you soon.
Yours sincerely,

Julie Dalco

Schonl Computer Unit
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Nljmegen, nov. 20, 1978. . parametrization of softuare distributions
. + N
0 R . Johan W. Stevenson £
e

0 Dear prof. Ferentz, i . ’ Wiskundig Seminarium, Vrije Universiteit, Amsterdam, o

o As a homaze to all L ) A conseguence of n:m._mnx of support for UNIX is, that these sys=
operat ing mmmnmamu ueanwm annauq.:mn_ with the seocurity of PDP-11 tems diverge quite rapidly. Moreover, because most UNIX systems are .
the readers M_. .ro.»z.w Wouy ike to present this lltile UNIX program to * used at universities and other gducational or research institutions, R

i) ikoging ‘ UNIX users tend to repair bugs, improve programs and develaop new
/ to be assembled and linked t ; mmzcmwm themselves. 3ecause a cenktral E.mm..::mi.m: for collecting and
7 H.d. Thomssaen. E.G xn»u oum 107-Ltype loadmodule : distributing ._u:m reports and new software is missing, UNIX systems will

) 7 Warning: n:mumunr.m._ . ke zer, :._smmnz. w:n Hetherlands, oct, '78 . continue to diverge. One of the .m_.mnn disadvantages {is that the
7 : Yy a users and 'syno' belore starting thls software exchange will become more difficult.

o) mc” $162400,ap Last year we tried to distribute some af our home made programs,

3 (sp) ) / get atack page down to 160000 sharp notably our Pasczl system. Because the software was not stabilized when h
MWu “w.“_mcoco / break;j push up program spage to 160000 - - ue started distributing, ve had to make several distribution kits. Each
Ne) / Now 0 h : time it took several days to collect all files, to produce a "run' file
yo ave full 32 Kw allocated; no dirty trleks ao far. . and o 'READ ME' file, and to test it. The results were discouraging.
1. wOM 2267, . hnﬁxpkcah_ Each time we overlooked some little, But necessary, changes we made to
O : pe,3p - & -, _the standard software. Each time the 'READ ME' file was too tong and .
Jsr pe,-(pel . too cryptic to be understood except by very experienced UNIX users,
Each time ve failed o note some of the probiems concerned with instal-
o The first 11 : ) : latfon on amnzm:mu wifhout hardware floating point unit or without an
rs ne may be aystem dependent, w8slthough this vaerlahle 4£a 11745 type mémory management unit.
mnmnna changed from the origlnal. one. The value 1a 160000 + (100 *
o 5LiICR) with all numbers in octal. To save you the same troubles, we shall give you some hints, First
) of all, what does a good distribution kit look 1ike?
) i a”“unvwomwma s_:.n_..mu: any 11/45, 11/50 and V1/55 system,” The clue. ' « Installation must work on the standard UNIX system as distributed
] a these CPU's have a bug in the mierocode ol the 'spl' dinstruc- to. by Bell Labs, Non-standard software needed for installatian, tike -
Mho:. It Is left as a nice exercise to the reader to see how Gthis re- archivers, compilers, assemblers and loaders; must be included,
o nuﬂmw rw the above program! The microcode does not allow any interrupts The distribution medium must not give probiems for standard systems
o come in in between an spl and the pext instructlon. It does not even- {do not use special tape or disk formats). L
¢:mnx_ Lhe setting:of the conscle 'halt' switch thus you'll have to use

o INIT' to stop the above program. : » If special hardware is needed, this must be gleariy indicated. Ex—

. ampless 11/43 type memory management because some processes need
We & more than &4k bytes fogical addrass space, special terminals with

o e are certainly not the only opnea that have {ound this bug, It has \ cursor addressing or graphic capabjlities.
even been published [ PFopek J., in: froa. ot the Fifth aymp. on operat- R
_w._.:w uxmnnau principles; 19 - 21 nov, '75; the__University of Texas at '« All sources must be included. Binaries alone are useless.

o nwmwhu.sum:mwwno”mm vol. 9, nr. k, 1975, pg(105_J. Although this publi- ’ A , :
The b un zmmancmnonm the introduction of thHé& 11/55, DEC had not rfixed - .o Al u_mnmm_mrm_«na be changed to fit nrmm:mni_mwu installation -
N m:m aoumpm assume that thls was for reasons of compablibility must be clearly indicated. These places include all occurrences of

o . ) pathnames, cursor addressing routines and other terminal dependant

m taatures, and places where a trap to the floating point interpreter
Slnee a uaser starting this program la idenlLilled easily from & system . pust be included: ' )

¥] mcmwmarmxmw Mcw wxuunr much mis-une pesultlng Crom publlication. IL stayas R . mmmmammnrm.:oﬂai documentation ‘1ke tutorials, reference manuals o
2 Eood ¢ nmwha of how hardware may undermine the goad Intentions of and 'man' files, there must be an installation guide, preferably on

) gners. a file cailed "READ ME'. This file must explain vhich changes ta

the standard UNIX Software are necessary, which hardware is needed
. : and where possibly changes are to be made. 5
o Sincerely, .
, « There must be a thoroughly tested shell command file, preferably :

. ) ) . cailed 'run', compiling and instaliing all distributed programs. .
lendrik-Jan Thomasaan. T B ’ i
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Adapt to standard UNIX.
- It is the distributors task to make the distribution kit suited for
the original UNIX system, the common ancestar of source and target in-
stallation, because anty ne knows af the changes made to  his system,
JBecause most programs are not written to be distributed, a fot of addi-
tional effort i5 required by the distributor. It appears to be extreme—~
ly difficult to identify all places making use of local featuras, simply
because oma gets used to these features.

However, there are two powerful aids. The tirst is to maintain a
list of local features to be chacked when making distributions. This
list may also ba useful for new users af your Ssystam. An example of
such a list is given in the appendix. The second and mast valusble aid
is a copy of ariginal UNIX to test your distribution kit. A final test
may be to let an arbitrary UNIX user install it on an original UNIX sys-
tem.

To illustrate that it is really very hard to find zll trouble
spots, we give you two examples, '

In the early days we noticed that the kernel saves the float-
in) point registers on a process switch without changing the float-~
ing point status to double made. This means that only 32 bits are
saved and restored, whereas there may be valuable information $n
the least significant 32 bits. This information is lost. tost ¢
programs da not have any problems, because they do not change the
floating paint status. The results of Pascal programs however were
unpredictable. There s an easy fix, but we forgot to include it
in the distribution kit.

Decasionally the library routine "fove® did wild stores when
converting small floating point numbers, because it did not check
for array bounds. Even when such bugs are included ~in the check
list, you might overlook that the routine 'fevt' is used.

Ease the installers joh.

It is the installiers responsibility to adapt the distribution to
his system. But the distributor must ease the installers job by pin-
painting the installation dependent code. Each hour spent by the dis-
tributor may save several hours each time the software is instaldied. It
asks for some imegination to predict which code must be changed to it
another dnstallation. Some examples are: pathnames and curser address-—
in3 oations,

Many pathnames are used more than once., For instance the pathname
of a library used by some compiler you are distributing will occcur in
the compiler source as well as in tha 'run' file. lInstallation would be
a lot easier il each pathname has to be changed only once and if all
pathnamas are found in the same file,

For C programs these conditions can nnmﬁ_w.um satisfied by wusing
the '¥include' facility and by concentrating all pathnomes in a single
file, say *local.h'. The same pathnames can be used in command files as
follows:

« give your old 'run' file the name "run.c'.

T .
= ipsert at the fropt of 'run.c’
Yinclude "{ocal .h"

« réplace all explicit pathnames in 'run.c’ by identifiers defined in
"lncal Jht. :

-

= add the following 'run' file:
ct -P run.c
sh run.i .
.oorm orun.i

The flag "-P' causes anly the C-preprocessor to be run. The file
Wwith suffix '.i' contains the output of the preprocessor. Nate that
strings, surrounded by double quotes, are treated correctly by the shell
and that C-type comments are allowed In 'local .h', because they are re-
moved by the preprocessor,

The preprocessor s not only wuseful for shell command files.
Several 1imes we used it for assembly programs as well. A nice example
is the UNIX kernel. All assembly routines faor the kernel are concen~
trated in one assembly file. However, there are two different versions.
The file 'mi5.s' is for systems with separate address spaces and, as op-
tlion, a Dhardware floating point unit. Systems without these features
use 'mil.s5'. This caused several problems. :

First, the 11/80 has hardwarf floating point, but no separate ad-
dress spaces, so there had to come a third version 'mé0.s'.  Second,
there are some other differences between PDP-11 machines, notably the
presence of a UNIBUS map device on 11/70 machines. Code was inciuded in
the kernel to test the global variable ‘cputype’ at run time. Third,
while T70% of these twe or three files could be identical, it was clear
that they suffered {rom the multiple copy update probiem. At several
places the code waa different without doing a different job.

All these problems may be resolved by merging these files into the
file 'm.c'. The preprocessgr should account for  the differences.
Translation of the file 'm.c' can be done as follows: :

£t -P m.c
as m.i
My a.out m.o

Some aspects of the preprocessor may cause problems when 'applying
it to non-C files:

* only C-type identifiers may be defined and replaced.

= only C-type strings are recognized; this is relevant, because
strings have to be copied literal.
i

= only C-type comments are recognized; within comments there is no
text replacement.

Another disadvantage is, that too many control 1lines tike #ifdef
and #define resuflt in hard to understand fites, especially if the
#ifdef's are nested. .

But when used moderateiy it is valuabie tool making software ex-
change e¢asier. Moreoyer, the preprocessor is available on every UNIX
installation. Making a distribution kit 1is not harder, because the
'READ ME' file can b€ much shorter, and installation is a ot easier.

aar g o




EXAMPLE: Check list.

do rat use Yale shell commands like 'ed', 'set' and ‘nawbin'.

avoid the use of separate address spaces where possibie.

especiglly avoid the use of separate address spaces together with

ﬁﬁumn¢:muo¢:nm:mnﬂ:nwﬁn:m~wmnm:mmn:m *ﬁomnm:muaﬁznﬁsnmﬂwwnnuﬁ
needs mapped address spaces. ’ .

do mat use local library routines or include them in your distribu-
tion.

fdefine OPT_PATH
Hdefine PDP_PATH
#define RTO_PATH
Hdefine FRTO_PATH
#define BSS_PATH
Hdefine ENLIB PATH
Hdefine PRLLIB_PATH

-

/* do not change the five zero's at the end *f

fdefine THP_PATIH

k

"fusrfovl/pezopt”
"fusr/ov! /pc:pdp"
"fusrflib/peirtD.o”
"fuseflin/pc:irtd.o”
"fusr/lib/pcibss.a”
“fusrftib/pciamiib.a”
"Jusrflib/pc:priib.a®

*fusr/tmp/ptmp00000"

/+ Em1 optimizar »/

/% transiate to "as® */
/¥ run time startoff */
I+ idem, with fptrap */
/% end of hss */

/* Em1 library #/

/% pascal library »/

The Pascal run file makes use of several run files in mccamﬂnnwonmmmm
the fallowing library routines may cause problems elsewhere, because only the file ‘run.c' is mﬂmnﬂommmmmns the others are plain comman .
we repaired some bugs: “ files. Here follows the file "run.cT:

pipe: register r2 was not saved before use. Kinclude "local .h" .

: i i : indicate if 'pem' may use both address spaces, I and D
Peut/fevts they did sone wild stores for small reals. : if not, then only moderate sized programs may be compiled
#deline PEMFLAG 0 : -
Hifdef SEPARATE ID . : S
# define PEMFLAG 1 .
Hendif ’

atof: leading '+' was not recognized, not aven in the exponent.

wait: used nargs() before, so could not be used

together with :
separate address spaces.

4

- i : : boot pem by 'pc pem.e*, not by ‘pc pem.p'

the following changes to the kernel may mqun. portability: fdefine PEMAUOT 1 |
the times system call b cha i i the ‘
mmwﬁnﬁmM”m:MmaMn1mncnmummw MMﬂ_. nged in accordance with #define FFLAG /% some spates as replacempntw/ )

#iftndef :>==£>:mﬂﬁv
o A

saving of floating point registers is changed so it works for . i am**zm FFLAG "t , : C
processes using floating mode. ! Hendif

= do not use the ~o flags of 'cc', 'as' and *ld'. cc -0 -s pc.c; mv a.out PC_PATH

aveid ‘empty repiacement text for 'fHdefine', because this may cause the

cc ~s list.c; mv a.out LIST_PATH
next line to be skipped. .

chdir emlib} sh run

decause some tables are increased always check your distribution an a
griginal UNIX system.

mv po:rtO.0 RTO_PATH
Hifndef HARDWARE FP

mv po:frtd.o FRTD PATH

Aendif _ _ o
-EXAMPLE: The files *local.h' and 'run.c* for Pascal. . , my pc:bss.o BSS_PATH Lo
. : - mv enlib.a EMLIE PATH ST
The parameters to be tunad by the installer of Pascal are found on chdir ..

tha file *local.h®, which looks tike:

" chdir prlib; sh run av priib.a PALIB_PATH; chdir ..

H
/* comment out if you da nat have separate I and D / chdir opt ; sh run FFLAG ; mv opt OPT_PATH ; nsm“q -
Adefine SEPAAATE_LD 1 chdir pdp  ; sh run FFLAG ; mv pdp POP_PATH : ¢ch ir ..
N , " chdir pem ; sh run PEMBOOT PEMFLAG; mv pem PEN _PATH ; chdir .. . .

/& conment out if youw do not have hardware floating point #/
kdefine HARDWARE_FP 1 : T

/% path names »/

~ MHdefine AS_PATH "fusribinfas™ /% asspabler ¥/ ) ’
Hiefine LD PATH “fusr/bin/ td" /* loader =/ R
Hdefine mnuwbq: "fusr/bin/pc"” /* analog of cc #/ . ok - - ) S
Hdefina PEM PATH "Jusrfovl/pc:pem” /% campiler proper */ ! _ ) )

& Hddefine LIST_PATH “fusrfoviipc:list™ © /a list errors */
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A shert Bvaluation of the Fortran IV+ naaupqu as distributed via
Commercial Union Leasing Corp. H.Y. Mu >gﬁwrcu on

, . ) _ 1
: h mpiler in.may 1977, ‘payed US$ 3000. (commerela

zWMMMH M mmmmnwl . no:awnwc:mm should have a DEC Fortran IV+
w»nm:nm {since it really is only an adaptatlon of this compller
to UNIX), no source, no maintenance, update for UHIX V7 promised

at 'a reasonable fea',

er supports split I&D spmce, overlays, and it has |been
Mwmnmmwwﬁwan: ﬂmz. jnterface ta all UNIX system calls ('chapter
1I1'). As with DEC's Fartran IV+, the run time system requires a
POFP-11 with the large floating polnt instruection set (no
PDP-11/40, although a software simulator is avallable). In =oﬁnmﬁ
to utilise split I&D space and overlays together, the UNIX- nwnwm
changes as announced in the US ;Login newsletter of November 197
are required. They are not distributed with the compiler.

of how to make calls from and to C modules are glven,
MHMHMWMM they make quite a kludgy impression. The latter might
even be said about the package as a whole., The same is true for
connectlon te Maero-11 modules using the xmﬂcmﬂalamcﬁmgd sofltware
package as distributed on the first llarvard-UNIX distribution.
Tnis Harvard software was bullt partially by the same people that
converted the Fortran IV+ for Commercinl Unlon. The compiler re-
quires a speclal linker (distributed with the system but the same
a3 MHarvard's) and HHUﬁmﬂwusu : . :

The operallonal system consumes close bto 600 blocka in the /bin,
Jete and /1ib directories {cannot be put elsewhere). The compller
fs 3-pass, loadling the passes over and again for each
{sub-)routine in your program. Ench pass 1s-a module of about 85
blocks (stripped), thus pecple already close to thraahing should
atay away from it.

The code generated looks of the same quality as DEC's code, thus
good. Heavy calculations run faster tLthan they do in an
equivalent C program, which is probably due to more effielent
calling conventliens. There is an option to get the generated as-
sembler source code out. There is some magic 1nvolved in using
the compiler: When hunting after a bug, Just re-caompiling helps
qulite often. )

The documentation is all machine readable, although some Lexts
are In roff instead of nroff formalt, It conslsts of a full set
of manual pages, including some for chapter V, and an entlre new
chopter to serve as a 'shadow! for chapter II. It also Includes
the above mentloned examples for linking to C, seme storles, a
run file etec. Mo language reference manual is provided: You do,
have a DEC llcence with their manuals anyhow, although that will:
rever mateh exactly.

"he address for more information is:
Commereial Unlon Leasing Corp,
645 Madison Avenue, New York, H.Y., 10022.

“varlables.

A Short evaludlLlUl Ul LI ALBUIUUG GO /LLG) Bd WidL) LULLLY WY wiw
University of ‘Manitoba, Canada (prof. P.King}. Ni :
| by Nijmegen

We got the compller in april 1978, payed US$ 250.- (commercial
price 1is Thigher). Conditions: no source, no maintenance (but
comments are welcomed). For a description of Algol685 vs Algolbl
gee: Hibbard, P.G., A sublanguage of Algol&8, SIGPLAN notlces 12,
5 (may 1977).

The compiler consists (you don't believe this) of an RSX11 1load
modulel A special loader gebs executed, does a core-break (II}
and @ large stack-bump, overwrites the now contiguous 32Kw wuser
memor
the amanum of it. The loader has set up provisions to cateh (sig-
nal (I1}) the EMT-~traps of the RSX-module and to convert them to
UNIX-system calls.

The original compller was developed at Cernegle-Mellon Univ,
Pittsburg Pa. The 'WHIX adaptation as we got It was desligned for
UNIX-V5, but worked under V& after only a slight fix to the above
mentioned stack bump. Source for the UNIX-loader and terminal
interface 1s Included; as are the R3X-object modules, so under
R5X f@re) some aoa»ﬁwnmw»czmqvomuwcwm.

»”
The compiler needs a large run-time, aystem; wuser programs are
limited to U4Kb of generated code (200-400 lines in Algol685).
The ratio,of HKb vz, 200-400 lines of source means that the gen-
erated code 15 quite nnauunnrﬁﬂrwwm are no provislons for linking
to C or to other languages. No*.the compiler nor the run-time
system supports shared texts, split spaces ete. Among the fancy
things 1t does supporbt are parallel - processing and event-

' - - .

The documentatlion consists of an (out of date) CMU-Algol68S manu-
al. Some things deseribed in there, e.g. traces and other debug-
ging aids, don't work. Other problems are with I/0 {like [JSTRING
) and wikth recursive MODE definitions, but there i{s nothing you
can't program around easily.

Hhen mw compiler encounters the first user error, 1t turns off
any further semantle cheeking. 50 e.g. 'n' undefined TAGS require
'n' compilations te get them out,

A blg improvement would he a 'real' loader, support of split 1Iab
space, and separate compilations ('preludes' or equivalent). A
new loader has been promised but is not yet avallable.

For small programs, e.g. a flrst grade course, the

compller 13
usable.

For more information, contact: ' .
Algol68 distribution manager; Dept. ol Computer Science,
Univ. of Manitola, Winnipeg, Manitoba, Canada; R3T 2M2.

area with 8 copy of that load module and hops right intoe’




sumé of a talk by Ur. DEEVE  DUMIuE, DULl  LOWd  Liuimos sy o au ;
HMP<. of Cambridge, U.K.), june i3, 1978; Free Univ. Amsterdam. .

Tople was the new shell that he designed and implemented for UNIX , ;
¥7.

Former shell command files that had e.g. an ed(I) command in them
took the standard {input Gte that fed' also from Lhe same shell
file. The new shell will let standard input stay what it was be-
fore, 4i.e. the terminal by default. The old situation is still
available, optionally, and 1is called: 'in line documenting'. The
latter has the syntax: .

ed <¢ 1 v

std input lines to ed .

" .
With this new feature, shell files can be used as fllters, have
error recovery possibilities (since the ending ! can be found
even when ed collapses), they can'be parsed withoub execution, .
can have multiple {nput sources, and can have more extensive
parameters and command substitutions. -

Wew control flow statements are added to the shell, with condl-

tional eclauses driven by boolean values returned by the ecommands :
executed under the regime of the shell file. .

L) if commands then commands else commands fi

a case argument in | . , :

: p1} commanda
p2) commandas

gsac )
A caommand 4& command - : ’ .
& command || command - . .

5 while commands do commands mmmm . ) '

x for name in namelist do commands done !

done

c.g.: for'Iin 12 3 Fdo .....

& for name do commands done . :
New parameter notations are added to suppeort all this: '
$n stands lor 'the number of paramelers'
4% stands for fanything!, even empty ) .
\% 1s a quoting mechanism for a single character I
'...!" guoting for multiple characters
"_..%parm..." quotling but do substitute parameters
$r stands for the last return code -
[] test command, e.g. [ $7 <= $2 ] returns a loglcal value
bl 1
Examples: oo :
1} a shell file 'append! with synopsis:i append [from] to :
would look like: :
casc $n in
TY cat >> $1;;
2) eat < $1 32 $25; :
k) echo "Usage...."
esse .

2Y In the V6 shell. ane often cnecounters loops like:

H AUV

Voo HET ov e . .

shift

if x$1 = ¥ exit .

goto loop .
which may now be wrltten as: '

for 1 do .

--Iﬂ.— ses ' .

“done ) .

Except for the return code, there are even more mechanisms to get
t{nformation back from commands Into the shell level:
' when d and £ are shell constants, and time and date

I mﬂmmoan
mands, d = “date’ and t = “time” will assign to d and ¢

the strings that the commands time and date produced on  thelir
standard cutput. .
After his talk, Dr. Bourne told that UNIX V7 will definltely re-

quire a PDP-11 with 3plit I and D space. He was not very happy
with that fact himself, and held a small enquete to sollicit the
feelings of his audience. He alsc told that Bell Labs has a run-
ning version of VAX-UNIX, using VAX native mode {(as contrary te

mm the commerclal VAX-UNIX version that 1s marketed by Interactive
Systems Inc.) The version is for internal Bell use, and it might
be released to the world, although he did not know when, how etc.
With regard - to the release of &the UNIX Algol6BC compiler,
designed and heing implemented by himself a.o., the same state-
ment was made. . .
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' Reflections of a Scrilie

UNIX Conferunce
. - Medical Seienees Building
University of Toronto
. Jyne 20-23, 1878 .

This report is & summary of the exciting things people had to soy al the Toronto
conference. As 1 was the only person taking noles for Lhis purpose {sllhough I wag
holped oul by copies of speakers' Lranspareneies). the noles inevilably refect my own
personal binses and knowledge {or lack of such). 1 bave tried to convey enough infov-
malion [or those who did not atlend Lhe conference Lo get a good idea of the principal
fealuras and availubility of Lhe syslems and projects the speakers discussed. At the
same time, 3 hope those who altended can use Lhis report Lo remsind them of oll the
thrilling snd not-se-thrilling thinga they heard, ’

1do nol guaranlee that whal 1 report was aclually sald, If yon want Lo be SURE, check
with Lthe speaker in gquestion. My spologies Lo everyone whom I have misguoled.

My lhanks Lo Sandra Wright for taking the nates of the lnal session (Salurdoy morning).
Thanks atso to Jim DelGrande, Dave ﬁE_n:.P._: Gerardu Lastrea, David Miller, Sanand Pa-
tel, Nob Pike, Bill Reeves, Henry Spencer, Dr. Marlin Taylor and my wifo Simune for
pronfresding and helplul comments on the dralt,

June 28, 1979

David Sherinan -

Coinpuler Sysleins Research n.d:v . i s
University of Toronla

Taronlo, Canada M55 1A1 : ’ .-
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VEDINESDAT MUNING
Sessivn 1: LANCUAGES ON UNIX
Chair: Ron Baccker, Universily of Toronto .

Speaker 1, at $:15 a.m, Pascal and EM-1

Prol. Andrew S, Tanenbaum

Vrije Universileit — Wiskundle Seminarium
Dox 7181 .

1007 MC >:._m__.u_.&m_.=. The Nelherlands

Andy Tanenbaum gave a detailed talkc on the UNIX Pascaol syslem developed et Lhe Vrija
Universileit by Jonan Slevensen, Hans van Staveren and himsell. Their aim bas been Lo
miske tho compiler and supporl sollware as porlable as possible, wilth lranspoert io varl-
ous mini's and miero‘s in mind, They feel thalt *C is:not Lhe beginning nnd end of the
world,” and thatl Pascel’s attracllveness lies In ils simplicily and readability. .

The Paseal langunge implernented s the eomplete langupge, amd is compntible with the . |
"Dirilish Standard,” which has boen proposed as an interpstional (1S0) standard, Thera -
are also a few exlensions, such as assertions, mark,/release, exlernal procedures, snd 1
UNIX-slyle zera-lorminaled slrings. It is olso possible Lo ereale libraries of separalely
compiled Pascal, C, or assembly langunge procedures Lhat can be called [rom Pascal
programs. )

There ark also :E:m debugging and performance facililies, such as warning messages
for unused or vndefined variables; run thne error messoges giving source line uE.:_..rq.
counts of souree line executions; and ﬁwunmm:qn enlry/exit Lracing.

The mmmpnz_ can be used to produce cither compiled or interpreled code: “pe prog.p”
will produee interpreted code, nnd “pe -C prog.p" corpiled code. In both cases the
compiler produces code for sn abslracl stack machine ealled EM-1, described in CACH,
March 1970, 1f Lhe -C Nag is given, lhe EM-1 code is passed Lhrough n machino-
independenl oplimizer, and then translated lo the UNIX assembly language to beo as-
sembled and loaded by as and 1d. 1l Lhe -C fiag is absenl, Lhe EM-1 eode is asseinbled Lo
EM-1 binary for subsequenl inlerpretalion. There are 84 versions of Lhe interpreler
eorresponding Lo B independent debugging vplions. The syslem automalically selecls
the correel version rom a directory, if il is found, or creales and saves a new one
dynamically, il noed be. . : :

The oplimizer's capabililies inelude constant folding (e.g. mapping 10+4 into 14), using :
speeial instructions (e.g. inerement for i:=i+1), strength reduclion (e.g. shifling for

_.:::ri:nazcsu reordering (e.g. -lt/B becomes k/-8), and many more, . .

The dislribution is available as porl of the 1978 conference distribution. It conlalns all
the sources Lo Lhe compiler proper, the oplimizer, Lhe FM-1 Lo PDP-11 Lranslater, and
the inlerpreter, as well as varlous supporl progroms. There ore also libraries, inclod-
ing one conlaining all Lhe UNIX syslemn calls, so it is possible Lo call open, seck, Tork,
cxee, vle, from Paseal programs. The lape also contains versions of as and {d capable
of bandling files larger than 84K byles. Seporate 1 and D space is useful, but not re-
quired.

Anyone who installs Lhe system should write to Andy Lo be put on the malling list for
bug reporls (Lthe first of which wos available ol the conference). As soon as Lhe version
7 Pasenl system becomes avallable (in Lhe fall) both it and Lhe versien 6 one will be dis-
lributed. To avoid sending Lopes across Lho ocean, Lho Vrije Universiteit has mode an_
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nol have Lhe conference distributjen. :

Speaker 2, al 10:006 Paseal and EM-1

Garry Fostel Intermetries Incorporaled 701 Concord Avenue Cambridge, Mass. 02130

Garry Fosle! discuused the Poscal compiler describied sbove. He said it Is exceplionally
well put togelher and documenled. IL is ovailable in Lhe United Stales from Juler-
melries for a 350,00 handling charge. :

It runs on standard UNIX VB, and there are certain essumptlons about flle nomes near
lhe rool. There moy be s version lor PWE soon. - .

coffes |

Spealier 3, al 10:45 a.m. LEuclid

Jaines R, Cordy .

Compuler Sysleins Research Group
University of Toronto

Toronto, Canada M98 1A1

The Toronbe Fuelid Compller Project is a jolnt project of LP. Sharp Associales (betler
known for Ltheir APL services) and CSRE, funded by the U.5. Defense Advonced Research
Projecls Agency {DARPA)Y and the Canndian Deparlinent of Nalional Defence {DND). It1a
a follew-up on an atlempled implementalion by the Syslems Development Corporation,
which failed in an earlier atlempl to produce a Euclid coempiler.

Fuclid is the so-called “language of secure systems”, where seeure moens provably
secure, The Buelid language is roughly based on Pascal but has many extensions. Jtis
very slrongly Lyped; il has explicit visibility and scope conlroel, untike Faseal; it prohi-
bits alinsing, or having lwo idenlifiers for o single object. This Is necessary for program
verificalion and extends even Lo assuring lhat no Lwo aclual parainelers to a routine
sddress Lthe sarne elemenl of an array,

The heart of the language 1s Lhe module. A module operales as a single mechanism
which manages 8 =el of dala struclures internally and "exports” only a clearly defined
sel of exlernally visible operalions and data. The program exlernal Lu Lhe module can
invoke any of Lhe cxported operstions of the module and can access Lhe exporled daln,
but knows nolhing of the inlernal impiementotion of the module. Thus, the module
lonks like o "black Liox" which provides curlain services and information Lirough its ex-
ported operations and dala. It i1z a seil-contained "package" of procedures, varinbles
aud constanly,

Types can be paramelerized in Buchid, A parameterized type definition defines o Lom-
plate fur a "femily” of Lypes defined by dilerent parsmeler values, In ils simplest
form, s parameterized Lype can define n sel of range types whose upper and/or lower

bound depends en a paramcler value. The full power of paramelorized types Iy realized E

in the paramelerizud module, which con define a whole fomily of similar meehonisina.
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expression, 5.:. is "consltanl” in the sense that, once sel, Lhe value remalins conslant in
Lhe seope, -

Euclid provides pre- and post-asserlions for roulines, which enable the specifications
und assumplions of a routine to be encoded and ehecked at run-time. Moduies may
have “invarianl” assertions which specily Invariant condilions of the module, These
nlso canbe cheeked al run-time when enlering and exiling rontines exported from Lhe
module, : R . :

Poinlers in Euclid are restricled to a "zone” of storage mointained eilher by the sys-
lem or by a user module, and Lo a particular Lype af object {(which may be paramater-
ized). , . .

The projeet schedule so for has beem

Sept, 1877 — Transliterstor of Small Euclid to C - so as Lo bootstrap by wrillng the an-
tire Euclid compiler in Buclid,

June 1970 ~ Translalor — compiler for a large subset of Euelid.

Fall 1878 — Compller should be finished. 1t will cover most of Buelid, and will include
aoll verificelion features. Implemenlotion of an automalic verifier is not. within the
seope of Lhe compiler project.

The compiler doos not run without separate 1 and D space. There are 4 machine-
independenl and g machine-dependent passes to the compiler. Perlurmance: Object
code produced is penerally as good as or better than C tn space and lime. Because
Lhere is so much medularizelion in Buclld, precedure ealling has been carefully optim-
ized. A ca!l Lo ‘a paramelerless procedure wilh no local variables costs only {wo ln-
structions (ISR, RIS}, The source code for the Buelid Translalor is aboul 60,000 lines,
To eompile the compiler takes aboul six hours {Lwo Lo Lhree hours for Lhe largest pass;
there are six pusses) on a relatively quiet 11/560, Nu atlempt has becn made to tune
the compiler for speed, ' :

Euclid is nol ovailable publiely yet, rlthough the cucrent versien is being delivered Lo
DND {Canada) snd DARPA. When the project is complete, it is hoped Lthot JPSA will distri-
bule it commerelally {with full maintenonce) and that it will be ovailsble (without sup-
porl) to educalionnl and research inslitutions from CSRG. II you would like lo be
placed on the-mailing list Tor information about distribulion of the Buclid Compiler

when it becomes availsble, send your name to Jim Cordy {address sbove),

Spenker 4, al 15:35 Pall: Pascal
ftichard Dolucca

Universily of lllinols

Champaign, Illinois

Puth Pascal is o supersel of Paseal P. It has additional features lor concurrency: for
dala encapsulnlion; and for self compilation. It is used [or the Leaching of systems pro-
gramming at Lhe Unlversily of Dinois. It runs en 8 Cyber and a PDP-11, und may be

used for weal-lime programming by the NASA space shuttie program. Path Fascal wos

developed by Rey Campbell at Lhe University of lllinols,

Conecurrency: lentures are Lhe process, which ia like a procedure bul "goes ita own
way"; ond inlerrupl processes, Dala encopsuiation: there is n new Lypo, called an “ob-




juel”. much like o nodule in Buclid or Moduln; processes van be croalal dynmialeaily
wilh this, - - '

The cornpiler is scif-coinpiling and takes two passes to reach asscinblor ceode. The
vomnpiler source is about 4K lines for each pass; Lhe bioary Lakes 18I and 32K Lyles lor
the Lwo passes. The second pass compiles ilsell in aboul 4-5 minuies. The compiler
needs separaled | end D space to run, or non-scperated 1 ond D with "segmentlotion”
overlays,

The language currantly runs on UNIX but can also run standolone on on LSI-11. Tt i
highly portablie: in exislence now are compliers for the Z0GO, all PDP-11's, and Llhe
Series/1. Being developed is one for the Prime 500 and similar models.

Palh Pascal will be availoble by the fali for a nominal {tape-handling) fee,

Speaker 5, at 11:45 Languages for the VAX-11/700

Rill Joy

University of Californie at Berkeley
984 Riley Drive

Albany, California 94708

Nill discussed Lhe various languages and near-languages running under UNIX on the VAX
al Herkeley:

1) Pascal. The Derkeley Pascal Is well known, Like the front end of the porlable C com-
piler, ils fronl end is relatively machine independent, The program pi (Paseal inler-
preter) is being modified to become pe, which will outpul code Lo be compiied by cither
gec on an 11 (generaling PDP-11 assembler files) or pec on the VAX (generating VAX as-
seinbler).

2} LISP. The LISP compiler, a.k.a. "Franz r_mu_.. is wrilten In €. A sirnple interpreler is
..:3::5. but Lhe system so far ean run only 2/5 of MACSYMA {lwa of five parls of Lha
MACSYMA compiter which Lake up 400K and 350K Lyles respeclively have been run to-
gelher on a Y-mepabyle mnaching), Work is now proceeding on a ..E.._.a LISP" for com-
pactness, and.a eompiler.

3} APL. Work is buing done on moving Ken Thompsen's APL Lo the VAX. The ndvantage
of running it on Lhe VAX is Lhat one can get sround the 05K workspace lmitation {wilh
paging} and run real APL,

4} Modula. The compiler, originally BCPL eode [rom Yaork (Englund), was cewritten line
for line Lo compile as C, and has been tehen over Lo Lhe YAX. It does not yel campile
VAX eade,

8} Rigel. This retational dalabase language was described in the proceedings of Lhe last_-
SIGMOD conference {al Huston).

6) MACSYMA. This syslem is supporled by the LISP system deseribed obove.

Thu {ollowing are lunguages which Lthe Derkcley vncEn are thinking sbout ond/or in-
Leresied in:

7) 3. A modified versien of FORTH. Since FORTH 13 propriclury, no more need be said..,
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1) Algul G4. _H.__n..a. woudd like Lo mave this to Lhe VAX.
1) Snubal/Spitbel. 1L would be espeeiully nice Lo get a Spitbol up. : e

10) STAPLE. This is belng worked on. It is a structured applicalions and ?.un_.mb:.:-:w .
language lor inmdificalion c— syslem programas. 1l's based on C, PL/1, Pascal....

None of the ebove languages Is avaiiable officinlly (i.e., nolbing is packaged) excepl [or
Lhe Paseal inlerpretor. .

Tha following can only marginally be considered lapguages...:

11) Termeap. Makes Lhe sereen editor terminal-independent.

12) € Shell. A shell wilh its own command language, much like C,

Spralier G, at §12:15 C Comypiler for the Z00
Keith Davis

Teletypa Corporalion .

4 Mayflower

Vernon Hills, :::omm 80061 . .

(213) pa2-3610

The C'compiler for the Zilog Corp. 280 is a cross-compiler which runs under PWA,
Developed by Inleractive Syslems, il fealures everylhing in Lhe € compilur except float-
ing point. it generates specific 280 code, which is 42% larger than PDP-11 code beeause
of inslruclion inefliciency,

The compiler is available, slong wilh n debugging package {like cdb), for Lhose within
the Bell system from Keilh Davis of Telelype. Internal charge: §5,000. Outside Lhe Bell
m..\mu—.n:- it's available from Interactive Systems (Keith can point you al the right peo-
ple
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Session 2: THE UNIX OPERATING SYSTEM
Chair: Dill Reeves, University of Toronlo

Speuker 7, at 2:00 p.m. UNIX Yersion 7
Drian Kernighian
Dell Labs

Murray Hill, New Jerscy 07974 ’

A lob of the Version 7 chenges were covered in the ISTJ lssue on UNIX. The important
new Lhings are: the shell; huge files (2% pytag); porlnbility; the porlable C comnplier; lint
{C program checker); stdio package; Forlran 77 compiler; make; lex cux_nn%u:nqmmu
phass afl yace); awk (patlern scanning and processing language): sed (stream edilor);
lrarn {computer-aided inslruetion vbout UNIX); odb.{a "complex bul indispensable” C
debugger): nuep (UNIXN-Lo-UNIX communicalions handling). :

The new shell is mueh more orienled Lo programrning than previously. Gone is Lhe old
"oolo™; in ils place wre “for ... do ., done ", "case ... esac”, "Il ... Lben .. else .. 6%
"while”, "uptil", and & "Lrap" command to handle inlerrupls. Also new are shell vari-
ables {including special ones for home directory, mail fle and bin path search}. .
Changes in € for portability are oll desceribed in the € book; in addilion, slructure as-
signment hes new baen implemented, and there is an "enumerated Lype” [eature,

lint is a pregram checker that poes right ::dzr& a program {inchuding inulti-fle pro-
grams) and checks for type violations, porlabiiily problems, probable errors, und bad
style that tnay be evidence of error. :

Make is a command lo compile aecording Lo instruclions bf a "makefile™. 1L knows
aboul a lot of Lhings by default, such as that "ce -¢ zork.e" will produce "zork,0". Ile
only drawback it thal it does not yet hondlie or librariea, ..
F77 compiles the complele Fortran 77 language, with a few exlensivns. 1L generales
the same intermedizle ende as C, so UNIX 1/0 is accessible. Also on the distribulion is
struct, s program Lu eonverl slandard nnintelligible Forlran te Ralior.

Awl is o pallern seanning and processing language In which progiams ove lypically 1 or
2 lines. Initializalion and deelaralions are nol used -- awk decides whal an ilem is by
how iL i3 accesscd ond used. It is uselul for such lasks ws swilehing two fields within a
file, or adding up lhe contents of a parlicular fieid.

Learn inlerprels a seript to leach UNIX, Scripts are ovalluble for \eeching UNIX file
bandling, ed, € {nol a very good tulorinl, secording to Brion, who wrole iL), wnd Lthe —my
macro package (the Dell people don't Lthink snyone shiould use nroll direetly so there's
nune for nraff), Tha tessons are streamed and Lune Lthomselves Lo the compeleneo of
the sludenl, Brian mentioned thal wriling seripls for Lhese Lhings 13 extromely hard,

Tar, the new lape program, was discussed by Tom London (below, bul the informalion
belonps here), Files senl Lo Lape with tp sLill worke, All eode is wrillen on the Llape in
ASCll, so nny system can read {t. You can block Lhe tape wilh huge blocks, Updates on
the vnd of the tape are alluwed, and exlrocls ore done on Lhe last instanee of a (v,
Biketlaries ore bulll f-r you when you extract files,
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Speaker B, at 3:30 VAX UNIX azv
Tom London

Rell Labs

Murray Hill, New Jersey 07974 )
UNIX 32V is UNIX on a YAX-11/780. Torn described in 5ome delail the mysterios of VAX
addressing, with its 31% bit address space, Presently running on Lhe VAX is a full UNIX
V7, with lhe same file syslem, shell, commands, language and system inlerface os Lhe
PDP-11. There ore just a few Incompalobilities: the YAX word size is 32 bits, so pro-
grams which lmow thot a word is two byles are wrong and ints arp aligned al 4-byle in-
slead of 2-byle boundariss; long ints are encoded in the reverse order from the PDP-11;
traps are handled diTerenlly; poinlers cannot conveniently be assigned the value -1;
externnl variobley declared conliguously won't necessarily be contiguous in memory;
and so on, :

The VAX, wilh its block-move instruelion, performs fasler ihan tha PDP-11 in tasks
which Involve moving turge chunks of data al once {aithough ik dees not guite live vp Lo
ihe manufaclurer's billing of being consistently bwice as fast), Compiling a C program
on the VAX is fasler than on lbe 11/70, even Lhowgh the ce beipg used iz Steva
Johnson's, which i% not as fincly tuned as Dennis Rilehle's,

UNJX 32V has parlisl swapping - pages can be scaltercd anywhere in memory, and only
parl of a program will be swapped out Lo muke space for anolher. These Improvements
reduced execulion Limes by o faclor of 2/3. Dernand paging is nul yet available, bul iy
being worked on at Derkeley {see Dill Juy's Lalk below).

In aummary, the VAX iz well worlth using na a UNIX mochine. You get a ful]l Vi on s fos-
ler mdchine, o larger sddress space, and the capability of hendling huge progroma,
UNIX 32V is now available Irarn Western Blectric (see Speaker §12 for delails).

Spuaker 9, at 4:30 VAX UNIX - A Usar Commenls
Prol. Bd Desaulels

Compuler Sciences Department

Wisconsin Universily '
1210 W. Daylon

Maodison, Wisconsin 53700

The YAX nL Wisconsin is now running UNIX V7. It is part of & nelwork of several PDP-11'a
and LSI-11's, hoolod up Lo each olher in varlous ways. The VAX originally ran VM3 {with
aulo-rebool); the VMS Pascal being developed at Universily of Washington {Scottle) was
tesled st Wisconsin..

" VAX UNIX was found to be easy lo install, althougly it fs "not yel robust”. Projecls

underwuy on VAX UNIX include: an intelligenl mass storege syslem {Dave DeWill, Tony
Kupg); eompilers and operaling systems [or compuler networks (Rophael Finkel, Marvin
Solomon); a dala base syslem for Al (Larry Travis); a Compuler Science network for
Tetenel (Lorry Londweber, Ed Desautels); connection with a Jarge array of micros for
partuptivn researuh (Len Ubr); new archilecture nnd systems work {Ray Moore, DBob
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Coole, Ray Hryanl and Goodman); and facilitalion of uceess Lo compuling [or the visual-
ly impaired, along with work on the Teletext/Viewdala systems (Ed Desaulels).

K805 —~ Securo UNIX

Speaker 10, al 4:45

loward 5, Weiss
U.5. Deparlmont of Defense’ .
G000 Sovage Road, Room 171 :

T'ort Meade, Maryland 20755

K503 slands for Kernellzed Secure Operaling System. L starled as an ARPA project in
1877 and i3 Leing coded in Modula. (Eoelid was Lhe original cholee but the Buclid pro-
jeet was nol reudy in tirne.) Written by Ford Acrospace at Pale Allo, it should be com-
pleted Lhis winler.

KSO0S is an operaling system tn itgelf, The "UNIX" that runs on it is n UNIX emulator,
Olher emulalors may be wrillen, should the demnand warrant-it. The UNJX emulalor is
commilled Lo pecforming at no worsa Lhan one-half Lhe speed of UNIX V8.

K305 will be availsble teo thase wilkin the U.S. ledernl government system. It is un-
known yel whelher it will be made publicly available, :

Speaker 11, at 5:00 What's ecoking on the Derkeley VAX

Hilk Joy (ngain)
Umiversity of Calilornia ot Berkeley

Projects underway on Lhe VAX called "Ernle” (¥ megabyle} inelude;

1)} paging (Ozalp Babaoglu, Juan Porear) - sec below .
2} micracode work (Dave Paterson, Richard Tock) Toel
d} a new foating point box {George Taylor, V.V. Kehan) e

4} a foppy-disk driver (Richard Tuek) .
&) swapping Lo-UNIBYUS disks (Fric Allman, Dob Kvidle)
G) LNl inlerface for networking (Ken Birman, Larry Rowe)

Becouse the hour was Tote, Aill restricled bimself Lo tolking aboul poging. The goal of
se pager, called PUNIVAX, Is Lo support large programs, with mostly large texl seg-
-menta {up Lo 6 mepgabytes of text), There were semo clear orehilectural problemes to
gvarcorie, in that the VAX has no reference bits and has very small poges {512 byles).
The paging systom s well on ils way now, hawever,
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. Session 3: flems of Interesl to Users .
' Chair: Mel Ferenlz, The Rockeleller Universily . e
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Speaker 12, al 5:00 a.mn.
Al Arms .
Weslern Eleelric Company, Ine. .

Box 25000

Greensboro, Nerth Carglina 27420

Al roeminded uy all that Western Electric sells a UNIX license "as is", with no warranty of
any sort and no moinlenance or service. He announced thal UNIX Version 7 and VAX '
UNIX 32V arc on the markel. Weslern Eleclrie's commercial rales are now: '

Syslem 15t CPU  Add. CPU_ Dipary
Mini UNIX  $12,000 $4.00D
UNIX VB 20,000 6,700 D400
FWD 1.0 30,000 10,000 12,000
. vy 28,000 8,400 11,700
' _ [Lazy 40,000 15,000 HEBB :

For users who already have a UNIX lleense, V7 mny be obtained for $12,000, nnd $4,000
for addiiional CPU's, No such discount is ovallable for 32V. Eduealional institulions
may gel an "adminlslrative” license, lor internal business uses, st one-third of the .
commercial rales, The educalional resesreh price is $300 for V7 or for VAX 32V; $230
for VO Lape and manuals. :

PWEB Version 2.0, which has Lhe V7 Gle syslem and is fully compatible with Y7, was just
released inlecnatly wilhin Bell, It will not ba available pubiiciy for soms time.

MERT will not ba relensed (l.e., IL officially does nol exist any more). V7 will probably
not be reteased for Lhe Interdata 92-bil machine (8/32). A point of interest: there are
currenlly about 800 V0 licenses, of which 250 ore commeseial, |

Speaker 13, at %45 USENIX
Melvin Ferenlz

"The Rockeleller Universily
1230 York Avenue
New York, NY 10020

Lot Kntz
Columbia Universaity
New York, NY

Al Lhe users’ meeling in New York lost yonr, n committee of five was nominaled Lo in- -
vusligate Lhe selling up of a formal UNIX Users® organizalion Lo handle such mallers as
Lapo distribulion, newsleller publicstion and conference planning. :

On June 20, 1979, nn assoclalion was formed called USENIX. it has & legel exislence in
the State of New York, Its Dourd of Dicectors inilinlly consists of: Lou Katz, President;
Lew Law, Vice-Presidenl; Armand Gazes, Sccrelary; Mel Ferentz, Treasurer; Mars Gralia
nnd Poter Weiner, uiembers of the Board, USENIX invites institulions and individuals Lo
{ulal It haby no exelusiva "rights” over nnylhing and ne-one is obliged Lo join.




L TE TSR VIR ST R Y]

Il USENIX becormus siccesslully operational, iL will sel up in business st the Rockefeller
University, handling the aflairs deseribed above.

Membership in USERIX will fall inlo one of four classes: (a) voling: (b) individual; (c)
public individual; (d) nen-voling instilule. Voling members will be instilules with a
UNIX license who pay $300 for ench vote, Lo a maximum of the number of CPU's for
which they hold licenses. The educalional-institution rate will be $100 inslead of $300.
Voling members will delegale individuals Lo cxereise Lheir Instilulion's vole. Individu-
als will be permiited Lo join for $12 and reccive Lhe nowslelier, which will be produced
sk least 10 times per year. Individuals who work for or ure nssocialed will o UNIX
license holder and are therefore bound by the license's non-disclosure elauses will hold
regular individual memnbership and be entilled to receive information about
progriclary parts of Lhe syslem, Those nol bound by non-diselosure nay hold an "out-
side” mermbership. Non-veling instilulional membership will be available to Lhose in
the Bell syslem (who are of course nol "licensed™). .

USENIX will hire a lull-Ltimne employee lo handle the newsletler, tape distribulion ond
the maintenance of a dala base an Lhe UNIX. The facilitics ol the Hockeleller Universily
will be available for Lhis purpose,

The bytaws and an invitalion to join will be distribuled to ali partles Lthought Lo be in-
terested. Election of a new slale of direelors will be held by mail, probably around Lhe
Beeember. The association may be contacled by mail al:

USENIX Associallon ‘
Hox 8 .

The Rocleefeller Universily

1230 Yark Avenue

New York, NY 10021

Lou announced that Lhe Associalion is currenlly asking lor volunteers Lo serve on four
commiltees: Agenda for the Winler Conference at Boulder; Siter Selection for next
year's Suinmer conferunce; dislribution Lape formal; and nominutions for ofiice for De-
cember elections (but see Speaker 37, belaw), . -

Speaker 14, mm. i0:2 ‘Winler Conference

Jotin Donnetly
National Center for Almosplierie Research
Boulder, Colorado

“A briel announcemcnt that the Winler Conference will be held January 29 - February 2

(Tuesday through Salurday) st s convenlion centre in Boulder. All usery are en-
couraged Lo bring Uieir /dev/ski drivers, .
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Spealer 15, ut 11:00 UNIX withoul a UNIX licenae

Mark Krieger
Whitesmniths Limited
127 Enst 59Lh Slreet -
New York, NY 18011

(212) 798-1200 . . e

Whilesmiths have started from o UNJX bipaty license and crealed their own C compiler
Tor the PDP-11. The compiler produces cither UNIX or WMacre-11'assembler. It supports
Lse Tuil Version 7.compiler as defined in Lhe Kernighan and Ritelile book, {Extensions to
Lhnt synlax menlioned by Orian Kernighnn in his talk, sueh ns structure assipnment,
will be provided for if Lhese become standerd.) The compiler runs.under any of UNIX, .
R8X-11M, RT-11, IAS and RSTS.

A portable library ecames wilh Lthe C compller. It fealures alioe and free; char, line and
formalted 1/0; and slring functions. me.a,_.m not followed Loo closely.

A PDP-11 machine library provides certnla functions that the hardware can't do on
suome machines, sueh as floaling-point E.Ew._,:n:n.

Currently available is a C comnpiler {for the B080. It vuns on any PDP-11 and tokes Lhe
same V7 C as 'inpul, Il generales an intermediale assernbly langusge called "a-
nalural”, The trenskalor from a-natural Lo 1515-11 or CP/M microsoft assembly cnde is .
the fuurlh pass of the compiter. L gencrales eode only 507% larger Lhan the correspond-
ing POP-11 code (not bad eonsidering Lhe instruclion inefliciencies in Lhe Bo80). Tho
machine library for the 0006, written by Bill Plauger, supports ail 16-, 32- and 84-bil
operations supported by C. ’

Hy July 1978 Whitesmilbs will be distribuling a full "a-nalural” assembier, loader and li-
brarian for the 0080, It will run on Lhe PDP-11 or the BOBD on any of Lhe operaling sys-
tenis named nbove. '

Iy the Iall the IDRIS operaling system {named afler Lthe Persian deily over Loolsmilhs)
will be on the market. It will look exaclly like UNIX and will be runnable on an 1S]-11.
Memory mansgament should be available by the early winter. ’

Dy warly 1900, & nallve € compiler for tho VAX and € compiler for a 16-bil micro should
be available. ,

Mark went into sere delait about the featurcs of the "a-patural” assembly language.
The C conpiler eurrently available costs $5,000 (including source).. Withoul Lhe source,
iL's $500. : : . L

Spealier 16, ab 11:55 Whal's on the Uerkeley Lapo:
Bill Juy {one moro Limet)
University of Califernia at Derkeloy

The lope includes: Derlkeley Pascal versien.1.2; ex (disploy editor which requires
separate | ond D spoace) version 2 C shell (runs on either V6 or V7, good wlile convert-
ing}; ~mo macro package (fasler than —ms); a new moll program; Lthe Derkeley net-
working (for machines hooleod up by back-lo-back DZ-11's; mods Lo sldio for simultane-
ous read/wrile; miscetlancous utilities; and & V7 slmulator librury (system dependen-




tics ean all be lefL in this lib and changed ot onee}.

For each ilem one will find: full mc.__.:..nE V6 binarics; V7 makefiles; ail manual seclions
and doctmenls; and a Versalee copy of the prinled documentalion: Bverything except
Faseal runs on conu.a.___cn UNIX and V7. Everything runs on 11/40°s end 11/34's,

To pel the lape you need $60, o copy of your UNIX license, and & V7 or Pholotypeseller
license for the —me package. You will gel a 1200-fool lape at BOD bpl.

Spealier 17, at 12:10 YASL
David Lilienfeld .

Juhns Hopking University : .

d4th & Charles Streets .

Ballimere, Maryland 21218 - '

YASL -- Yet Anolher Slatistical Language -- was designed beeause there wes a nced for a
slatistical package on a small machine. The reasens existing pachopos (such ss UMD or
8P58) could nol be used were {a) Loy are clumsy; {b) you "ean’t tell them whal you
wanl Lhem to do'; and {e) you need o large machine, such a3 a DEC-10 or a CDC 8800, Lo
run them because of the memory Lhey Loke up.

The writers of YASL have emphissized structure in thelr language, which they have Lricd
lo make B superseb of C. Cerlain “festures useful for malrix stolistics have been
designed, such as case ranges (e.g., case ‘0'~'z":), and deelaralions for varicus types of
matrices. Malrices can be dynamic and/or virtual. Virlual malrices are necessory Lo
run large regression analyses and the like on 8 machine with rallively litlle memory. .
The compiler is currently belng writlen. It is Lhe sim of the authors Lo have something
running by the end of the summer, and a finalized version by June 1980, AL Lhal poeint it

will become generally availablo (including the souree). ’
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Speaker 18, ot 2:06 -

THURSDAY AFTERNOON
. Session 4; Craphics, Music end Typeselling
| Chair: Ron Baceker .

-

Speaker 16, al 13655 n..n:... Core Graphics in C
Dennis Mumaugh )

U.8. Department of Nefense ' . .
9000 Savage Road

Forl Meade, Marylund 25755 '

Core Graphles Is an "Independant Graphica Syslem" designed by Lhe wrilers of Lhe Core
Report (sce ACM Computing Surveys, December 1870 for a whole Issue on Core). It
features n set of common subroulines for dny Janguage Lo do all tho basic thinps a
graphics language should do. At the bottom level are device-dependent primitives Lo do
such lasks as buasic line drawing. . -
Dennis reported Lhal a Core Graphlces for C has been wrillen, allthough il is nol yet com-
plete. It has been checked on Lhe Version 7 C compller. The only device driver wilh it ia
one-for a Geneseo graphics system (which might not be of help to anyone, sinea
Genesco ilsell bas no standard grapbies formal). I differs from Core in a fow delails,
such a3 nol having function nemes longer: than 7 characters {the moximum dia-
lingulshed inC)., ~

This graphics package is available as part of the conference distribulion, The Core
manual is not on it; Lhal may be obleined from SIGCRAPH on machine-readable Lape,
This Lope has a list of differcoces belween Lhe packoge and Lhe SIGGRAPH monual. .
Buine tesl programs and instructions on how to bulld Whe driver ore supplied. :

Pereeption and Informsation Fohancement

Martin Toorl ]
Defence and Civil Instilute of Bnvironmental Medicine (DCIEM)
1133 Sheppard Ave. West

Duwnsview, Ontario, Canada M3M 3B9

{418) 033-4240 x204 :

Marlin Tuori and Dr. Martin Toylor ore doing work at DCIEM on buman perceplion,
Their atms nre to sludy vision and pudition in complex siluations, and to develop visual
snd audilory enhancements which will sid persens working in lhose situalions. Experi-
menls will be conducted Lo demonslrote Lthe efecliveness of such enchancements. The
techniques will be of use with information from various sources, including earth
resources satellite imngery,

Marlin discussed Lhe “IPAC" file format for storage of picture, sound and olher dala, .
nnd invited inlerested persons to eontact him, The format is hierarchicn); the strug-
lures inherent in Lhe daln are first presented in o lieader, This will permil programs to
interpret dala files of varying struclure. Heo would lika Lo discuss the IPAC Ltechnigue,
vith a viow Lo working out o moro widely nceepled slandard.

Martin then showed slides, gencrated with a Dicomed D48 film recorder, including: (n}
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photographs of parts of Conada from LANDSAT saleMite, and various techiniques by
which Lhey can be vnhanced; (L) iinpges made with fas, o program writlen by Mike Til-
son ot the Universily of Toronto Lo generale coloured palterns based on x-y-r-theta
tunelions and a 250-colour map; and (c) plctures of Mars tnken by Viking orbiler and

bBrought from Calleeh by Rob Pike, :

Speaker 20, at 2:23 GIPAC nud veat .

Ron Baecker

Camputer Systems Research Group.
University of Toronto .
Tuoronlo, Canada M&S 1A1

{410) 978-8708

There is nolhing new to be said about OPAC, It continues Lo be used ns the graphics
packape at the University of Toronto for bullding highly inleractive systems (such am
ones [oc preoducing animated flm, compusing and performing eleclronic music and
visualizing Lhe behaviour of simulation models). ILis availabie and fully documented ns
part of the Toronlo distribulion. GPPAC was designed and writlen by Dill Jleeves, who
wlsa wrale veal, n Versoleo iypesetier-simulator which rung as an output fiiter Lo troill,
Veat (which was used Lo generale this documeant) is avallable free os part of Lthe Univer-
sity of Toronlo distribulion #8,

+

NYIT Graphica

Speaker 21, at 2:10

Tom Dull

Computer Graphies Lab ,
New York Institule of Techneiogy : . s

P.0. Nox 170 Old Yestbury, NY .

{51G) 626-0838 ) x

The Compuler Craphics Lab at NYIT is in the business of inaking cartoons, ranging from
short sports to (eliegedly) full-length fealures. They don’l distribule any of Lheir
sollware. They have lols ol hardware: 10 PDP-11's which run UNI¥, lols more which
dor'l, a VAX, 18 frume bLuffers (512 x 612 x B bils each), and, as the ulllmple peripheral
device.,.. a TV studio. Need we say more?

Tom showed a very entertaining 20-minute vidoolape nbout NYIT"s groapliics.

coffee

Speaker 22, ul 4:00 Graphica for lola of differenl Lerminala

Mike Muuss . .

Johins Hopkins University !
Eleclrical Engineering Deparlment .

Burton Hall +

Hallimore, Md, 21214

UNIX m::..u.:ﬂ. Coufrrunce June U-BY, 191y -
. '

Mike Muuss deseribed Uie “Terminal lndependent Graphies Package" al Johns Hopkins
(funided by Lhe Army Research Otlice). The goal of Lhe project was to ereale o pnchageo -«
which would lob one ereale a graphieal display only once, and use it subsegquently on'' |
diffurent terminaly willioul re-execuling the original "a,oul™ . o

The system has o graphies lormat which lels one odd new devices easily. 1L is also possi-
ble Lo reprocess the display after generalion. The display size is exaclly Whe same fora -
gliven picture on all devices. ) C

Low level primitives, using the coneepl of e "virtual pen”, have been wrillen for Lhe
package: pen up/down, move pen, new form, new origin, set volour/intensily. High-
lovel roulines available include rotalion, sealing, and line, symbol and number drawing.
3D perspective is under development,

Devices currently supported wilth Lhe paekago include tho HP20DOA series; Teklronlx
4006, 4010 snd 4D14-1; llewslon Instruments "Complol”; Versalec;: Diablo 1620 serics;
and Ramiek Colour Graphics. It Lakes one aflernoon’s work to sdd a new device Lo Lhe
pacloge.

The package is distribuled by:

Dr. Bruee Henriksen

Ballisties Modelling Division

Ballislic Research Lab .
United Stales Ariny, Aberdeen Proving Ground
Aberdeen, Maryland 21005 A

\
Spraler 23, at 4:10 :

G.E. Tolh )
Johns Hopltins Universily - . o
Flectrical Engineering Depl. : . .
Burlen Mali + o

VERSET was parlinlly developed at Johns Hopkins Universily bul compleled and de-
bugged for Lhe commereial firm which markels it.-Jt can run withoul separate Jond D -
space and fits enlirely on an RK disk. The fonl filo-takes vp 1321 bincks and covers all
trofl point sizes end widths, VERSET runs os an wutpul filler Lo irell withoul any
modifications Lo existing soflware. it can prucess o pago on Lhe Yersalec in 20 seconds.

<E.mn:m=§=av_m.5E.EJ__.E.:—noﬁmmoocwonu_ﬂq:nnn_u_cmmqm.amccpon;:g:o:nﬂ
licensees. For more informalion contocl: : ’ : :

R1C Assaciales, Ing,

Suite 10 . . :
11250 Rogur Dacon Drive . : I
Reston, Yirginin 22090 . , o
(703) 471-1100
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Spealier 24, al 4:25 Thcorics about Office Automalion
David Macfarlane

Bell-NorLthern Syslems Research
522 Universily Avenue T
Torento, Canada MSG 1W7

David Macfariane gave us o slide show from ONSR ealled "An Integraled Methodology for
Office Aulomation™. In Lhe slide show, Lhe merging of Lthe Llhree flelds of compulers,
communicalions and office equipment is discussed, and certain design problems in Lhe
eonstruclion of an "Office Informalion Communicalions System” are vxplored,

The boltom line is that there i & need for on _.a_.nm_,nﬁma pereeplion for the study,
design and implementation of an aulomaled office system. Nothing haa been done
beyond the Lhinking slage as yel. : .

Speaker 25, at 4:50 Mugical Interlude
il Nuxlon

Structured Sound Synlhesia Projoct.

Computer Systems Research Group

Universily of Toronto ) :

Toronte, Canada M5S 1A1

Lill Buxlon "cenducted” a half-hour concert generated by Lhe SSSP musie synlhestzer
running off an LS1-11 wilh foppy disks. The enlire syslem is writlen in C ond takes up
aboul 14.5 Kwords of core. The musical pallerns were loaded into core al the slart of
the performance, and Bill "eonducted”, sitling al a terminal with a bil ped, cursor and
funclion box. The lerminal's addressable curser was used Lo spproximate Lthe graphic
environment availuble on CSRG's 11/45 with a Tull tablel and veclor graphic display
{thuse who cams to Lhe demos on Wednesday and Thursday evenings saw lhe real
lhing). “"Conducting” consisled of varying, as a pecformer, Lhe volume, timbre, ariicu-
latlien, tempo and other properties of Lhe palterns, v

“

World UNIX Reversi: Championship

Thursday, June 21, 7 pm. - 1 a.m., the World UNIX Champlon of Reverst was deter-
inined. Reversi, as you all now know, is a board game {nlso known as Othello) played by
Lwo players on a G4-square board. )

Eighl entries compeled, including one writlen by Lhe organizer, Hill Reeves. Our
hardware nastermind (Guy Fedorkow} sct us up wilh nine lermiinals fn the CSHG
conference room, Dave Sherman direcled the Lournsmienl ay n 4-round Swiss system
{nlong the lines of a chiesy Llovrnament), in which players wilh cqual records were
paired in each round, We ran three famnes simullaneously on the 11/50 {i.e., six pro-
grams, of which a marimumn of thiree were selive al any one Ume), and ons on Lthe
11/45 in competition wilh Lhe graphics/musie demos going on in Lhe lab.

R Dennis Rockwell of Duks Universily emerged aa the winner with a perfect 4 oul of 4,
beating Torn Dull in the lust round. BiN Reeves tinished second, losing enly Lo ridr in Lhe
Lhird round.

UNIX summof Lonlerence June mc‘wu. 1978

To ensure Lhat the lournament didn't last all night, a Lhme Hmit of 15 minutes per pro-
gram per game was enforced. All games were run wilth Wine{l), and any program using
mare Lthan 000 seconds of userdsys defaulled the game. Forlunnlely, 1o-one ran over,
allhough rdr did finish his second game with only 8,5 seconds Lo spare!

The final seores: rdr (Dennis Roclewell, Duke Universily) 4 points; bill (Bill Rueeves,
Universily of Turonto} 3; td (Tom Dufl, NYIT), allan {Allan Wilkes, Princelon), sask {Lar-

-ty Custead, University of Suskatehewan), and ber {lirisn Redman, Bell Lobs) oll 2

points; uwo (team of Lhree from the University of Wastern Onlario) 1; psl {(Peter Langs-
ton, New Permanent Wrinkle) 0. Thanks to all competilors and spectalors for a great
lournamenl. See you in Houlder? '

[fumour hos it thal Dill Reeves Is planning on holding the Nrsl meeting of
BIGREV/USENIX in Fijl in the surmmer of 1800.]

. . f

: FRIDAY MORNING
Session 5: Inleresting projecls on interesting UNICES
Chair: Bol: Hudyma, University of Toronlo

Speaker 20, at 9:15 . ‘Soflware Negister proposal -
Lynn Brock ,

Compuler Corporation of America . -

1800 Wilson Divd., Suvite 8013 -

Arlinglon, Virginia 22209
Washinglon, D.C,

The Computer Corporalion of America deca UNIX work ns o contractor for >Eu>.:.. cy~
berpelies Lechnology and the like. CCA has proposed to ARPA, ond expecls funding by
October [or, & “UNIX Softwars Register”, Lo be known us USR or purhapa /usr (groan),
an on-line dalabase of information about UN{¥-related soltware. Hoth commercial and
non-commercial malerials would be invelved, and the list would include prograins wril-
ten in € and compilers for C, regardless of the mechine. -

The proposed registry would be aecessible vin an INWATS {000 exchange) [ree phone
number, as well as on Lhe ARPAnet and perhaps TELENET. Users would be able Lo disl
in ond secess information, entor new informalion, and updale infomalion enlered by
them. The enlire database would be maintained by Lhe users, with Lhe administralors
merely keeping un eye oul for lrregularities. USR would nol. distribute any sollware; it
would be up Lo Lhose wlshing Lo get it to conteel Lha individual suppliers. :

The E_nnmm:c: was [airly well received by those present. In Lhe light of Lhe erestion of
the USENIX association, il would be appropriale for those Lwo groups to gel together Lo
work out how best Lo handle Lhe database. :
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Spuakur 27, ot 5:30 Dalabane for n Micro

Juhin Kornatowsld

Computer Syslems Research nnunw .
Universily of Toronlo

Toronlo, Canada MSS 1A1

MRS is lhe Miere Relotional System for informalion retrieval on UNIX and UNJX-like sys-
terns. It is designed for falrly small data bases (up to 10 megabyles). It festures:
casily-defined data bases, o m__us.n_.:.; rotrieval facility, simple data enlry and inleroc-
tive duta modiGeation, MRS is [ully Interfaced to cz_x ond bhas been Lested in netun]
upplications.

MRS rung on UNIX, Minl-UNIX and LSX, and has been tested by Lhe designers on LSI-11's
ond PDP-11's of every size. The data can be slored on anylhing irom = Hoppy Lo e big
disk. The Lotnl slze of all progroms in the package is sboul 300 bjocks, so users ean al-
locate whalever space they have left for duta. -

Johin gave us a snrnple session with MRS in bis slides, to be followed by hands-on deinos
Friday and Salurday at Lhe CSRG UNIX lab, Simple Llechnigues for dato entry, relrieval,
updating snd maniputalion were shown on a rated list of Toronlo restaurants.

An application being worked on using MRS is Lthe FORM system, designed for handling
office forms Lo be generaled and deall wilh interaclively or aulomatically. Sueh opera-
liens as Glling in & form, vopying it, mailing it, discarding it, filing it, slioching it to
dossier and making an audit trail of it can be performed,

The FORM system is still under develepment. MRS is available for a $200 dislributlon
charge from Lhe MIES Distribulion Manager, CSRG (nddruess sbove). A copy of your UNIKX
or Mini-UNIX license and a signed University of Toronte Soltware Release Form must be

provided. (See how Important forms ara?) .

.

Speaker 28, al 9:55 Mini-UNIX on e LSI-11
Hob Hudyma,

Commpuler Syslems Research Group

University of Toronto

Taronlo, Canada MBS 1Al

Bob picked a slob in the session he was ehairing Lo tell us how to adapt Mini-UNIX for
the LSI-11 and up. The miniimum reguirements for the aystem ore: Lhe L31-11; BExtend-
ed Inslruction Set Chip (oplional bub preferred); Serial Line Doard D1J-11; 20 Kwords of
rmemory; and al least Lwo AED or equivalent Noppy disks {double density, DMA, 1200
512-byle blocks).

What you can end up will is a single-user system (it could arcomodale 2-3 users per-
forming small tasks wilh a fost digle Jike the RLO1 or RKOS) 18 Kwords of usce-
addressabte memory (just enough to hold the C compiler); and n systemn that ean han-
dle practically oll the usual UNIX sollware (nrofl, yace, VO ce, ed, ete.). Forks are sup-
ported, and pipes are simulated via Lemporary files. The syslemn ean compile s 200-ing
C program to o.out in aboul 3 minutes, Tls executlon times compare Fsun_.n.r; with
LSX (which ean, however, run programs sboul 4 Kwords larger). E

Hdb tidw piesénted Lhe "hslapt Da-it-Yaurself Mini-UNIX-gn-Lhe-L51 Kit":

June 20-23, 1879 1
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1) Wrile n device driver for e AED floppy disk. . .
2) Replace oll references Lo S in Lhe syslem source by subroutine calls. Supply ‘the

TUHG U Cdy oy

appropriale rouline in mch.s. N
3} H.:-.:_:__VE cloek references in maine {Lthese serewed up the LS for some phscurs
reason),
4) Modily init.e lor single-user only: remove references to checldng lhe conscle
swilches,

5) Change the swop strategy to Include a "swap flag" so as to prevent swapping while a
swap Is in progress on thosa slooonooow floppies.

il you send n copy of your Mini-UNIX license, Lhe source for a1l this is availabla with the
MRS distribullon lope {see Speaker §27 nbove).

Spueker 29, at 10:15 Rcal-tirne Data Collection nnd Failure Annlysis
Nell Groundwater .

Annlylic Disciplines, Inc.

8320 Oid Courtlrouse oad, Suite 300

Vienna, Virginia 22100

Neil mﬁnxu aboul work bo did when workling for the New Yerk Telephone Company on
UNIX slarling in 1272, An 11/20 wus used for analysing fatlures in the telephope net-

. work with a view {0 locating areas with recurring problems (which would indicale some

defect such as waler gelling inlo a phone cable).

. ,
Neil described Lhe trouble reporting and analysis phases of the eperalion. Because of
e quontilies of datn continuously being collectled, il was necessary Lo fliler oul unim-
porlont informalion. As o resull, an "alerler” was wrillen, whict: processed rnasses of
daila, The alerter would take note of certain problems in the system; sny pesaibly critl-
cal problem would be sent Lo o monitored terminal immediately.

The syslemn is now In use al N.Y. Telephono, eollecting data from 88 simullaneous in-
puts, The dalu ia manipulated by ATOM {Analysis Tool for Zwm:wn:p:nnv a graph-
oriented series of filters. The syslem runs now on N.Y. Tel.'s 11/70's., but is not avajl-
uble Lo Lhose pulside Lhe Bell Systemn.

coffes .

Speaker 30, ot 11:00 . How to gel more vut of your 13 /70

DNan Gicelan

New Yorl Telephone Company
375 Pearl Slreet ‘
New York, NY 10038

Don deseribed N.Y. Tel.'s colleclion of 8 11/70's, e¢ach with 1 megabyte of memoery und
dink-in/dinl-out focilities. Running USG-3 UNIX, they have bit a limit {per system) of
130 simultaneous processes, 00 open fles, 320 inodes and 30 buffers. To galn mora
Lthiroughput they hive impleniented cerlain n_:—:mnu.
1) o owap devicd drlvei Lhot lets the swap space size vary m%:n::nn:u. by overflowing
Bhtd mitilher rege devieh whicn Lbi dWap area {s hull; |




2) cheeks for swapiap and corcimap exceptions (so thal when Lthe syslem ernshies you
al least know why...);

3) the DH-11 a._.r..E. and tly.e were changed so Lhat in raw mode, the "kil" posilion In
the byle Lable is usad Lo denole a "message lerminalor™

4} z.fcn drivers were changed by Laking an RIF04 driver ond adding a search capubility;
5} disk space assignient was bnproved: '
6} imods were wrilten Lo speed up the LP-11 driver
In design nre a reptneemaont for Lhe RSWOM, hanging memory off tho MASS ;
"smart" DII-11 driver wilh a Z80, . § Y " BUS; and a

Dan “.:un_ some recommendations as to what hardware should be oblalned when funds
are limiled. In decreasing arder of prierity, they are;

1) 256 Kbyles of memocy wilth FP11-C fioaling point box;

2) an independent swap device;

3) anolher 256 Kbytes of memory (Dan differs lrom Lhe el people on this poinl);

4} separale controllers for Lhe disks {or hang Lhe TE-10 tupe drive off tha UNIBUS and
froe up one more of Lthe 4 high-speed siols on the 11/70);

5) add a "smart” datn handler (betier muitiplexer); :

6} if you STILL have money to burn, gel another CPU and split up Lhe Lasks,

Speaker 31, st 11:23 Neal-timo dale gathering on UNIX

Erie Oslrum

Neurological Conlrel Systemns Lab
Depariment of Neurology '
Carnegie Hellon Universily

5508 Walnul ’
Pitlsburgh, Pennsylvania 15232
m._.._n Ostrum talked about the aclivilies at NCSL in the field of research inle brain func- .
tions and pallerns and neurologicol diseases, . UNIX is used lor real-Lime dals galhering
of eye movemenls and gail patlerns. :

NCSL has developed the following packoges; AR (Analog-to-Digilal device driver): RA
{read and inlerpret analysis dala); PA (plot analysis dato); EA (edit and manipulate the
diala). The syslem is available for $50 to educalionat usery {5100 Lo commercial users)
on & distribution lepe. Separate § and I space is not required Lo run it,

Spealer 32, al 11:35 Nebworking at Purdue

hill Croft ’
Eleclrical Enpginecring Dept.,

Purdue University

West Lafayelie, Indiana 47307

Bill Crofl has developed o fairly complex networkin i T

. g facilily at Purdue, where Lhey hove
lwo :..ch s and lwo 11/45's, The 70's are conneclad to each other r.w DMC-11, o5 are
the 45's, The __:_mu ara about 1 rnegeboud bandwidth. A sustained end-to-end
throughput of 250 Kbaud is about the samao load on the CPU as g disk file capy. .

.H”_E :c_,:anf:.m package features arbilrary inlerconneclion: many individuol cennec—
tions are inultiploxed Lbrough the saine physical link rellier Lhan spooied, As s resull, .

ottt e e i 0 gt et

Junao 20-23, 1079

UNIX m:“.m. mer Conference
+

a reasbnnble nmovnl of interaction is available, wilth simple user commands for virtual
terminol conneclion {cen); remule process execulion under a "cunnecled sheil" ﬁnﬂ&"
and file/direclory transfers. !

The vser commands are all based on a function library which cnn be used by any C pro-
gram Lo muke one's own nelworl conneclions, Funclions exist for connecling, discon-
necling, Lransferring fMus, reading, writing end signalling along Lhe nelwork. The net
looka Jike & UNIX deviee driver: slly’s are used to monipulate connections to other
hosts. A ennneelion is speeified by 4 byles {local-lost, local-socket, foreign—lost,
forvign—sockel: sockels are ARPA-slyle socketls), Many connections are allowed to Lhe
same hiost/socicet pair oy long as Lhe 4-byle name is unigue. This vastly simplifies the
establishmant of conneclions,

The whole package ._u available free as part of the Purdue &m_.l_.uc:o: Lape.

Speaker 33, ab 11:41 Nelworkiong al NYIT
Dill Lindernann

Compuler Graphics Lab

P.0. Hox 170

0id Weslbury, NY 11568 .

”
Bill spolte about Lhe networking at NYIT, where an 11/05 is used os o fronl end for most
of the Llerminals. Connections between machines are via DR-11C's which makes it seem
as Lhough there are serial linea, As Tom Dufl menloned (see Speaker §21), there are
lols of machines to be nelworked,.

Spealer 34, at 11:53 . RT/EMT: an RT-11 emulator on UNIX

Mike Tilson ’ .-
Itwman Compuling Resources Corporalion el
10 5L. Mury Slreal

Toronle, Canada M4Y 178

{416) 922-1b37 .

Mike Tilson spoke sboul HCR's- RT-11 emulator. This syslem actunlly does Lwo scperala
Lhings: run HI-11 binaries unchanged on UNIX; and run an RT-11 commund interpretar

wilhin UNIX.

There is o need for such sollware because: (o)} UNIX provides m good environment for
the development of R1-31 soflware; {b) RT-11 applicalions programs ean be brought up
very yuiekly snder UNIX; {e) Lthere are always vsers who, for reasons of Inziness or oth-
erwise, do not want a change in Ltheir "operaling syslem” at Lhe surface level,

RP/EMT syslem overhead is comnparoble Lo RT-11. The (ealures ol the V30 SJ monitor
are supported, and Lhe systern runs in user modae, so Lhal minbmal or no'changes Lo Lhe
UNIX operaling system are required. The RT-11 file system is simulsled with UNIX
directories eonlaining ordinary UNIX files, so UNIX file manipulalivn programs may ba
uscd uselully.

Tho ru ,na_d:::_m_.n.}:_ run any RT-11 binory, such as MACRO, LINK, LIBR, FORTRAN,
. PATEM, DME], PABGAL. EDIT, or TECO (with the V52 seruen), The command ricom puls




'UNIX Susniner Conferunce June 20-23, 1070

you inlo Lhe RT-11 world wilh the exeueplion Lhal the keyboard-ediling convenlions of
UNIX eather than of BT-11 are supporled. (Sinee many UNIX installalions now use Lhe
DEC conventlions anyway, this is hardly a problem.}

The emulator works by luading iseil inlo core In a large user arca und copying ilself Lo
the tep, L takes aboul 7 Kwords of momery in 28 Kwords of user space. {if (hwashing is
A problem, it can easily be reconfigured for n smaller memory size.) Olher Lhan Lhe
slartup overhead, the emulator is comparable Lo actual RT-11 in speed.

RT/EMT is available wilh full source and documentatlion, along wilh a year's worlh of
bug reporls and updabes, Tor US$1350 to comnmerclal users ($540 for each nddilionnl
CPUY: Lhe price fur non-profit educalional inslitulions is US$B10 ($315 for each addi-
tional CFU). There Is a small additional shipping eharge.

Speaker 35, at 12:2) Soltware Taols Users Group Report
Dennis Hall

Lawrence Berkeley Lab .

University of California

Berkeley, California 94720

Dennis summarized the meeling of the Soflware ._,cm_m Users Group held on June 19,

1879 al Lthe Westbury Hotel, Toronla, O the 86 atiendces, 48 were Software Tools Lypes -

only and 50 were ULIX people as well. Dennis will be writing up the meeting in a forth-
coming issue of ;login:.

LUNCH

FRIDAY AFTERNOON .
Sessivn O: Jmprovemends to the UNIX Operaling Sysfom ~ - r
Chair: Tom Dufl, NYIT .

'

Speaker 36, al 1245 Anyone doing system performance moniloring?
Phil Poulos , '
Compuler Syslems Rescarch Group )
University of Toraonlo

Toronlo, Canada MBS 1Al

P'hil announced that he Iy doing some work on systems monitoring. Ha would lilke any-

”.;n i:,._:;ac:nﬁxu_:u:n:n:n\oﬁﬁﬂnn‘_o:c:onczﬁuwm_.nﬁu.ul.u:bgsnm_.cnczrnn_.
irn. : -
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Speaher 37, at 1:40 USENIX Cominillees

Lou Kotz (speaker #13) onpounced that commitices have been {ormed with Lhe follows'
ing chairmen: Sile commillee {for noxt summer's meeling): Ben Woznick, HAN. Cam-
bridgo. Agenda of the Doulder meeting: John Donnelly, NCAR, Boulder. Tape distriby-
lion: Reidor Dornholdt, Columbla Unlversity, New Yurk, The Nominalions comnmittes for
Lhe USENIX Oourd of Directors has nol been formed yet.

Speaker 30, at 1:47 11/40 Kernel Multiple Address Space
Arred Whnley

Depaclment of Computer Science . .

University of inois U-C . .
Urt:ana, Nlinois 81801 ’

The UNIX inslollption at Urbana ran inte s shertage of bufTer space nnd lack of rootn for
duvice table vnlrics, The problem wes causcd by “toe good 1/0 equiprnent™ une fasl
powerlul tnulliplexor which handlea 128 DMA fuil-duplex chonnels, serial and parallel
lines, printers, readers, and machine-machine corununicalion.

The immediate goal. was Lo put more code and data into the kernel than will norralty
fil. What was dovtiloped instead was a package of sollware which makes it possible Lo
recontigure Whe system easily wilh may ‘space problem. There have boeen atlemnpls ol
Lhis sort of thing before, bul MERT is "loo much snd loo slow”, and the Calgary builer
systemn lela one move only buffers out; whén Lhose are gone, Lhen vhol?

The mulliple addressing system developed warks with separate "kernels”, each with ila
own virtoal addressing, text, data and B85, Inlo "SYS” goos oll the usual stall from the
sys direclory (sleep, waleup, system calls, seheduler, ete); *B” devices are block dav-
ices such oy disk drivers; “C" devices are character devices such as mem, tly's, and
others; "IEGIN" conlains the main() routine. B :
A few programs had o be changed to correspond to the kernel changea, notably [,
which now has a -v fiag which eombines wilh Lhe "-0 outfile” oplion Lo split up the kernel

inlo its various pieces. A chanpe to cpp (C preprocessor) gels around having to modily

existing C source to run under lhe new kernol.

The syslem seems to have worked so far. 11's available on tape [rom Alfred Whaley.

Speaker 39, al 2:05 UNIX rur 1100 Uscra? 21l
Jan Johnslone

Australian Graduale School of Mansgement

Universily of Noew South Wales

PO, Box'1

Kensinglon 2087, Auslralia

The Unlversily of New South Wales has been running UNIX for four years {since Version

G). They have 15 PDP-11's running UNIX. Tha particular sile which Inn described is on
11/70 with: FP11-C Nooling poinl; 640 Kbyles of core; iwo B4 Mbyle UNIAUS disks
{which are Ampex PMRI00 and NOT recommended); vight D7-11 mulliplexors: 40 VOU'a
fk 8400 bavt 10 TEP#litrs; and 10kE of line printers, card readers, tape drives and so
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vn. The system currenlly supporls 1100 {(yes, cleven hunidred) users with 13,000 con-
neel hours per menlh with gencral aceess only on weekdays. Helween 7 am. and @
p.m., ol least 37 terminals nre logped in 530% of the lime; 43 Lerminals 25% of Lthe Lime.
MoslL of Lhe workloagl cohsists of undergradusles using the Berlieley Pascal and EM,

To support Lhis kind of use, Lwo types of changes hod Lo be made; Mose Lo accomodale
a huge user populotion; and those Lo hinprove response wilh ranny simullaneous
prucesses. : :

Changes to accomodate 1100 users include: o reslructured passwd file, in binary rather
than ASCI, with extra informalion slored for cach enlry; resource controt (disk space
quolss, process fuolas, lerminal restriclions, Lecininal booking, and proper account-
ing); dump and restor fer a large file system; error logging In a file ralher than Lhe con-
sole; recovery from power fall and parily errors; deopy, a disk comppaclor; and printl as
a system call,

Changes Lo Improve response include: an unrestricled number of buffers with fasler
bufler luvokup vin hashing and a pool of headery [or raw 1/0; & fully optimized D2Z-11
driver; beller process bhandling: disk driver oplimizing; reduced swap aetivity; im-
proved scheduling: and lots more. .

A comparison between the virgin Vo6 UNIX and the current UNSW UNIX showst moximum
number of simullancous users Increased from 37 (with: inlolerable response Limes) Lo
44 (wilh salisfaclory inleraclion); average time Lo coinpile and execute a 2-second Pas-
cal program down from 158 sccondd to 32; compile and link /unix {on an idle system)
down from 10 minules to B, The first Lwo resully were oblained on a fuliy aclive syslemn
under norinal operating conditions.: Syslem monilering shows Lhat the percentage of
CPU titne spent In "user” ralher Lhon “sys” moede has inereased, on average, from 15%
to 317,

The enlire UNSY syslem-improvemnents package is availoble on Lhe conference dislel-
bulion lape. The file /usr/sys/defines.h contains full information aboul the changes,
i . r

Speaker 40, at 2:30 Annther large UNIX syslem
George Coble

Fleelrical Engincering Department -
West Lafayelle, Indiana 47907
George described Lhe 11/70 st Purdue with a user population of 1400. Lnst year the
systern supperied U3 al once ab the worsl Lime; Lhis Iell they expect BO-O5 simultane-
ous users. With thal amount of compuling Lo be done, compiles and nrofls will probably
be forked off Lo other machiney with Hill Creft's nelworking (sue Speaker §42), De-
cnuse of the number of users, GID's sre nol used. The kab nddress is extended Lo (iU in
extra bullers, precudures and so on: bélween US55 and the kernel there is o new area,
starting al virlual 120,000. This whule region is less Lhon 64 Kwords, The syslem haa s
dual swap device, with a fasl primary disk (HS04) and slow secondary swapping. Small
programs are, of course, swapped on Lhe lTost disk.

There is a new system eall, nieer{ll), which will lel one change Lha priority on anolbier
process. The sel-gid bil is used (since there ore no groups) os & “game” bit — the pro-
cess rung at rock-bollows prierily. There is alse a “researel’ biL, for progroms run In
background mode whieh eompute only when thera is no inleraclive process running.
PRVEE failure #EcoVUEY Dag Loen irpleritented. Aulomatio file system recovery ia por-
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formed by boolchk, a program writlen in 1977 by Mike Tilson at the University of q.u_..n_:n
to. . .,
The Purdue people have had a lot of problems with their UNIDUS disks and recommend

that one should never put a disk on Lthe UNIBUS, Use the MASS BUS, , .

The enlire colleclion of syslem changes, along with lota of other muu..znm {including the -
MIT dungeon) is available from George for [ree. Send him a Lape and return postege if
you wanlt n copy of Lhe Purdue distribution.

Speaker 41, al 2:50 Office Use of UNIX
Woller Lazear - '

Air Force Dola Services Center
The Peulagon, Rooin 1D58H ’ .
Washinglon, D.C. 20330 ) .
{202) 6u5-8101

The Alr Force Datn Services Cenler haa four 11/70's for adminislrative support, hon-

dling texl processing and slmilar tasks. Tho machines ara up 22 hours = day, 7 days a
week running. praclically nolhing bul nroff, trofl and ediling. Fach 11/70 runs VO with
40 stmullancous*users. In addition, Lhere is an 11/35 Tor Lhe programmers Lo play
wilh, which has compilers ond so on. All machines are equippud wilh auto-diniers, so
Lhey can call each other or anyone clse.

Walter described modificalions to UNIX mode ab AFDSC, One such mod is the proper
implementolion of exil codes, including a speeific vode [or "bad format"”. When Lhe shell
receives this exit code [rom a process, it losks up the correcl usoge In Lhe misnual see- -
Llion and Informs Lthe wuser. Furthermore, a consisient user inlerface has been
developed for argument formats in all programs, )

Olber changes include: a read-only root file systemn; separate from lhe vser file system;
a syslem call telling you whal machine you're running on: and a strategy for solving the
probiem of bad disk blocks, parlicularly in the swap area. The lasl 4B blocks of each
file system are resecved as "sllernoles”, and o Lable in Lhe super block {Lhe last 48
words) holds Lhe bad block st for that fiie system. Mkfs has been modificd Lo read and
wrile every block in Lhe file syslem, note all Lthe bad blocks, and only then mount it. As
o result, mkls lalkes sbout 45 minutes to make a 55 Kbyte file syslem; however, osnce
made, file syslema run much belter. The crilical area Is reduced lo pnly two blacks
{uaot and Lhe super block), and even pregrams which know aboul the inlernals of the
fle syslern {like df) will still work, Since instulling the change, o lolal of 10 syslem-
monlha have been logged on Lhree systems without disk error. The overhead for tho
process is leas Lhan 17,

The colieclion of AFDSC mods 1a avallable Irom Waller on a distribulion Lape.

coffeq
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Speaker 42, at 3:50 . Implementling C und UNIX more efficienlly

Carl D. Howe )
fiolt, Deranck & Newman, Ine.

10 Moullon Street . .
Cambridge, Mass, 02139
{617) 191-1850 x3642

Carl described lhe environment ot BBN, where they have 8 DEC-10's going fuil blaat
(and work for lols mare), They bave an 11/70 running UNIX with 150 users. There is,
huwever, a demand for a machine wilh the performance of Lhe 11/70 (running UNIX) oL
mitch less cost.,

The BON Compuler Company {a subsidiary of BBN) has designed Lhe Microprogromm-
oble Ruilding Block (MDB), a fast microprograinmable processor Lo be used os Lhe basis
for speeial purpose compuler systems. This processor Teatures o 135 nanosecond mi-
crocycle time nnd up Lo 16K of 32-bit mivrocede memaory words, The maching alzo has
1024 fast hardware registers. Its archileclure makes emutation of already-existing in-
slruelion sels easy and efficient. Furlhermore, it is inexpensive Lo build and casy Lo
service.,

The MOB has been built and is belng used for olher projects. IL emutsles the Honeywell
316 one and one-hall times fasfer than Lhe 318 runs its own cods.

The MBE has a macrocede which is distinet from its microcode. The macrocode is an
inlermediale code produced by the compiler. L Is no! designed os a users’ nssembler
and hience is oflen ugly bul eflicienl. The objective was Lo oplimize Lhe inslruction set
in the dircelion of efficivncy at Lthe expensce of ouslhelics. .
In censtrucling 4 € compiler for the MAR it was desired to avold some of the problems
with the POP-11, such as the 16-bil addresy lmit, the it of Lhree hardware repislers
avafiable Lo Lhe user, the slow speed of subrouline calls and the inefficieney of local
variable addressing. These problems have, iL seems, all been solved, With 20-bit words,
larger processes inay boe run on the machine, Tho abundance of hardware reglalers
makes regisler saving unncecessary {excepl with large amounls of recursion, in which
case B4 arc saved al once). The matrocode ean call the microeode Lo do certnin things;
Lhere is flexibility in deeiding what will be implemenled in inicrocode, And Lhe micro-
code has an instruclion sel wilh many different addressing modes, so thal doubles nnd
lungs ean be deall with direcUy. :

The assembler for Lhe MBB was writlen In 8 doys {using yace). Tho compiler la being
writlen and compiled wilh Lhe phototypeselter-version of ce. The microcode has been
writlen and Lhe hardware already exisls allhough it is nob yet gencrally avallable,

Once C is working, BN will begin implementing UNIX on Lthe MDD, UNIX will fealure: o
20-bit MBI processur; 128K 20-bit words of murmory; Lvo disk drives of 40 to 300 mnega-
Lyles; one B:-line serial mulliplesor for Lerminals; and n eompute neiwork interface. It
la expected lo be running by Lhe emd of the summer; disk interfaces and memory
management have nol been desipned yet. While nolliing wan be promised as yel, it is
expecled that ION will be marketing the MOD under UNIX by e swmmer of 1900, and
that it will give tho performance of an 11/70 for Lhe cost of an 11/34,

S

-

. .
_ June 20-23, 1978 .-

-

UNTX on a UNIVAC Ve7-600 '
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Speakrer 43, ul 4:10 v

Harold Pierson '

LG Associales, Ine,

11250 Roger Bacon Drive, Suite 18

Resilon, Virginia 22080 . -
(703) 471-1108
Horald Pierson described UNIX v77 on the Univac as "an experience in porlability”. RLG
hns been doing Lhe project lor Sperry Univae, who touk over Varion and are producing
the "Vorinn V77" as Lthe "Univac Y¥?". The wriling of the C cornpiler was subcontracled
to Caasandra Inc. (Bob MzClure). UNIX is now up and running mast of W0 on Lhe V77.

Harold discussed some of the problems resulting from Lhe fack Lhal Lhe V77 I3 a word-
addressed machine. Assignmenl conversions, paratneter possing and word/byle reloea-
lien in the leader all presented a problem. The solullon implemented was to pass al-
ways by byl poinler when ealling subroulines. Within roulines, word polnlers are used.
The Joader was modified to cope with Lhis.

The were olher assorted incompalibilities, The final result was code Lhal is larger by
20-30% on u machine which is mueh more powerlul and fasler than Lhe PDP-11. Addi-
Lionaily, beeause of 512-word paging, thero are 1B address spaces in core; Instend of
just Lbe kernel, Lhe supervisor and the user you ean aclually have 15 users running in
core. , .

AL presenl UNIX (Lthe real Lhing, not a look-alike) is running multi-user on the Y77-000,
RLG is handling Lhe program development and administrative soltwore; Sperry Univag
will be morkeling it in the fulure. Olher developments'to follow oro o version for Lhe
¥77-000 {wilh separale I snd D space), mulliple address spaces, scaller paga swapping
and micro-coded assisls, . :

Spealer 44, al 4;35 ’ An Accounting Systemn for UNIX -

Roberl K. Jesse o
Jolins Hoplting Universily

Eieelrical Engineering Dept.

Darlon Mull

Daltirnore, Mgryland 21218 .
The 11/45 al JIIU is Lelng used by sludents, which automaticaliy creales a hoslile en-
vironineal, ARl the Lthings Lhot one can normally get away with en UNIX must be moni
lored and controlled. ’

The /ete/passwd file hos been left intact, but o parallet file, /ete/uif, containg more in-
formuation lTor euch user; Lthe encrypted password; time and tly of last login; epu and
connecl Umoe used and quolas; block-1/0 and line-printer-page count and quolas: login
termninal restrielions; and speelal permissions and oplions. .

Monitoring of systomn usage is done by n now program, inift2, which recoives the Lermi-
nation slaluses of all programs run by the used on a pipe from inil, The informaolion is
passed wilh a new syslem call, waitinfa), which provides Lhe proc vnd user slruclures
of the decensed process. When the shell exits, Init calls guola, which wili not lel tha |
user log oul :n:w he bap reduced his disk eonsumption below bis quols. (if Lhe user is

on & phigh fing aptd banjs up, 1 ¥l sl be pormitied Lo log in egain by phone unlil be ..
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has discussed bis problern with the syslem ndministralors.) Anolher syslem enll writ-
Len for init2 i getppid(ll), which returns the PID of the parent. The program gcheck |a
run periodically to check for people owning fles in olhers’ direclories,

When the distribution of this syslem is ready, iL will e ovailuble Lo educalional UNIX
licensers only. Those wishing Lo oblain it must sign a non-distribulion agreement (the
JHUY people wanl all copies Lo come Irom :_E.:v..

Spenker 45, at 4:55 A High Performance UNIX Syslem
Mike Muuss .

dohng lHopking University

Electrical Engineering Department

Barton Hall .

Dallimore, Md, 21218

Because it was lale, Mike spoke very briefly sboul the changes made at JHU to improve
purformance. "Performance” in this context s pol just good response time; it includes:

{a) excellent response te small inLeraclive processes, while keeping the CPU as full util-
Ired as possibin; .

(b) pood securily in a hoslile user environment;

(=) detection and aveidance of cerlain hardware failures;

(d) good data integrily, espucially in a hostile hardware environment;

(e} a rnore pleasant user interface; and

{n accountabilily and reslrietions on resource eonsuinption,

The JHU people have divided the solution up inte Jour areas: (1) resource measurement
and accounting; (2) Lelelype driver: {3) seeurily and integrily; and {4) performance
maoda. :

‘Resource measurement. See Robert Jesse's talk (Speakoer §44) for o deseriplion of Lhe
aceounting system. The fle /dev/dala containg dynamically modified infermation
abont processes running, systern load and performance, and resources. §
Telelype driver. Lols of enhancements inereasing performance; others ndding s betler
user interfave: elrl-r Lo relype the bufler; page mode; stall mode; charncler rubout via
B3-8P-D3; clrl-t ta print slatlus of process being wailed for.

Security and integrity. Speeial files and SET[UG]D sperale enly on the root fie 5ys~
lermy; front panel interference proleclion {1); /dev/error and Jele/logure for lopging
and reeording history of non-fatal srrars, along wilh interprelntiva soflware: memory
test and lockout ot boul tiine snd dynamic memory testing: a slacle limil register; use
of INB - kerne! runs a Lrue splil I ond D space, with Lhe I-space wrile protecled; fixing of
assorted errors and bups in the system source.

Performance mods. rocess dispalehing has been fixed up by implementling full pro-
cest queues. The resull hins been much fasler reponse time for editors and olher sinald
CPU usage programs. (4-sccond Lypival reponse, wilth 10-15 users on the 11/45), Swap-
ping increnses, however, so i\ is advisable Lo have an RKO5 dedieated to swapping. In
Lhe future, 1/0 wlll he inlepraled into the dispatehing priority. The prierily evalustion
dane now keeps LRtk of Low lang the process was in core before and Lakes inlo nc-
“kodrl Lhe §ize of Hig Hrocous: :

L
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Sernn fatnl bugs in Lhe syslem source were also found, but Mike could nol discuss Ltherp
publicly Lbeenuse o the presence of "aliens” {pcople not bound by s Weslern Eleclric
non-disclosure ngrecment),

Speaker 48, al 5:15 UNIX on Lhe THY 370

Steve Rellovin -
Universily of Norlh Carolina :

"New Wosk 1all 035 A .

Chinpel Hill, North Carolina 27514

Steve spuke aboul Lhe Triangle Universities Compuling Cenler (TUCC) group, which haa
been running TS0 for six years and would now like Lo moeve Lo & time-sharing syslem.
The plan i3 Lo move the commbnd level of UNIX Lo an 10M 8/370-165/11, and Lhence to
the Amdahl 470. The reosson lhess machines have been chosen s Uiat theic hordwere
and hardware service are fell Lo be far more reliabie than DEC.

The 370 UNIX will be CRT-Llerminal oriented. I will be an EDCDIC syslem (vuph!). Assorl-
ed.slull will be imporied fram olher syslems, 1t will be implemented using VM-370; Lha
goal is to have 100 simultancous users, each wilh o virlual machine. The UNIX fle sys-
tem, pipes and shell will be kept intact, . .

It is hoped that in a yeor's'lime the system will be operational and capable of handling
20-30 simultaneous users, By Lwe years from now it should be on the market. Sleve has
no idea yel as Lo whal Lhe price will bo, or whelher it will be avallable chieaply Lo educa-
tional instilulions, .

Dows nnyone have a DX-11 driver fur Sleve?

.

. .

’ SATURDAY MORNING v
Session 7: Bducallonal uses, and what's happening at ... |
Chalr: Sandra Wright, DCIEM

Attendance wos low nt Saturdsy's session {aboul 35 instead of 850). Thesec noles wero
laken by Sandy Wright and expanded by Dave Shermon. . . :

Spealker 47, at 9:05 UNIX in the Undergraduale Lab Epvironment
DNon Schertz

firadley University

Depl. of Bleclrical Engineerlng

P'eorin, lllinois 31825

AUNIX st Ilradley is runnning on an 11/40, where hall of the conneet lime is spent on
“gollwore developmont for a microprocessor,

RIE into the universily's CYDER ja
ptanned in the near fulure, They are running Mini-UNIX from Lhe Johny Hopkins Univer-
sity, which s & good pockagn. Conununicolions Lo micros is being worked on. Currontly
115-202 |uopa ard USEd; bul there will be a move Lo Lhe BOOO on parallel ports, With a
vlifleLy 6f erbss uasFiBlCiy uvallable, the micros nre downloaded wilh binarius. B
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Speaker 40, al &:15 . UNIX in a large educalional environmeut

Mike O'Dell

University of Oklaboma
Engineering Commpuler Network
Engineering Center

Rorman, Oklahoma 73010

The Universily of Okinhoma's 11/70 has 304K of core with a floaling-poinl processor
and RMO2's an separate controllers; four DH-11's {0 dinlup lines), and a user population
af 500 to 700. The moximum number of users supported simultancously is 37, They
use Lhe Purdue Lty driver wilh some miods for welrd Lerminala,

ial:mrm._.:mmu:nusamwoguumz uqc\ummncau‘mna trying to gel the PWE RJE
sofllware working. .

Speaker 49, al D:30 QED, or The Litllo Ed That Grew
Hobert Pike

Compuler Systems Research Group -
Universily of Toronlo

Taronto, Canada M&S 1A1

David Tilbroolk .

Dell-Norlhorn Syslems Ruesearch
247 Brunswick Avenue

Toronlo, Canadn- M55 2Md :

CSRG at Lhe Universily of Toronlo has had ed haclks for a long lime, Years ngo, Tam
Duil snd Rob Pike sdded assorted uselul features; these were expanded and rewrilten
reeently by Hupgh Redelmeier, Ed at U of T now has Lhe following fealures: a singlo er-
rar characler following Lhe '?* indiculing whal Lype of crror was found; "* as an easier
way of Lyping 1§ (or N*® for N,3); ‘&' as a simple form of page-oricnted addressing: filo
saving upon a hangup signal (in "filename:sav"); extensions Lo regulor expressions for
easier malehing; s2/xxx/yyy/ for Lhe second cceurrence in a lios (und so on); ‘ed file* -
for changing ke warking directory; 'x’ eommand for character editing; '}’ Lo join lines;
'’ Lo undn the last subslitulion; and olhers, i .
Qed was originally writlen by Tom Bufd by taking Lhe code for od nnd adding sulliple
bufters, number repisters and assoried ofher goadiva, Improvemenls by Hugh Redel-
meivr, David Tilbrook and Rob Pike have taken place over Lhe intervening four yeara.

Although more enhoncetnenls are sLill in progress, ged I3 already a powerful ediling
tool.

The prineipal fealures of qnd are multiple file/mulliple buffer editing, maero cepabillily
and an enlianced interface 1o Lhe shell. For expurlenced programmers, Wiese features
can greally simplify difficult or repelitive Lext cdiling Lasks, and make it ecasy lo
develop special-purpose edilors Lhat have knowledpge about, the slructire of Lhe text
they are working wilh.

As much oy possible, qed is o rigorous supersel of Lthe version of ed running sl U of T, -
The couple of minur differences ore considered Lo be improvements over Liie original
ced, bul il wes decided to leave ed's behaviour as it was Lo avold incompalibilities with
eda running elsewhere (specifically the PWD (Bonch) version),

it inaln extensitll M ijed (g the presence of 5B buffers, lobeled by upper and lower

UNQD QUG Lrds 1
UNIA U.:::._.:_-ﬂ!_- vontrence v .
'

case aiphabetics and four olther characlers which are reserved for m_..:..E...: ﬁ:ﬁumm—.ﬂu..
All norinpi ed cainmands work within a buffer, so Lhal internal to a _”:ul_nim_. buflar _n.. .
uscr sees whal nppuears Lo be o regular editor. The only exceplions to Lhis are the .
move and copy comimands, ‘which nllow inler-bufTor \ranslers, and, of course, Lhe noa._
mand L6 ehnnge Lhe eurrent bulTer,

\:..csw time when input is expecled, be it command or append input, —rb.non—.n:_._u M_a “
Luffer may be inserled using a simple eseape sequenace. As well, ged _:.s...:__..uu mnnﬂu n”_r.‘: )
which are accessed in a similar mmanner, but which have some commands to rﬁ. W h
them directly rather than by changing the current buffer. The user, al star __,.v.ﬂ Mun-
specily the name of o file which is Lo be read into a reserved buller .u:& nnnnn"_%..”:u g
fore reading temmands from Lhe terminal, so thal he con presel regislers an r

Lo conlain ugell commands and text,

d message prinl-
] mning purposes, qed alse has simple conles! slruelures an

mm_un.. thmnmm:mm. mnﬁgw_. it can be used rs a rather simple programming _mnncumn. The
implemenlers of ged cloim Lhat Ltheir version is considerably beller human enginvored
Lhan previous versions of ged pn which it 1s based. ,

' :ful pro-
e and documentation for qed, U of T's ed, and a [ew other useful p
M.r_._m..m”mw J”hrhw.m_wwﬂuw_.nm:ma from Bevd-fiibrool, Please send a blank tape, sddross label

and return postoge, Reob ®ke Robert Pile
. | . . Callech 220-47

g . goffen Posadena CA 25

: 21319 -3 x 263

’ o~ % 124!

Speaker 60, ab 10:50 . News fromn Lo UK
R.P.A. Collinson

Universily of Kunt \

Canlerbury CT2 7TNF . ‘ .
Kenl, England

L s i i i i tional licenses. Most of
The are 15-20 UNIX sitea in the United Xinzdom, oll with eduea | f
:_.n....n._n_u are 11/40's, although there are three 4%'s and one 70, They are In louch J_._..r Eu
ropean UNIX siles in Holland and France. Only n_wmnnm« has gﬂu ;._.:..E_ —~ RKO0S's .“_..u
usot for Lhe maost part, which has the side effecl of making distribulions more seleclive
and carefully thought cul.,

: hole of Great Britain, most loca-
As Lhere are only perhaps five system hackers in the wl
Lions slick to Lhe senvenlional slufl, using "Standard C* {whalever Lhat is), and keeping
any changes Lo syslem soureo code well documented.

-

i i : vo different versions af this port-
Languages being developed in Britain include: BCPL (Lwo X
uv_..mw _..._M?-pn<n_ n_.:.nn_nnnumc_. to €} Modula (ot Lhe Universily of Yourk: lan Collam);

PUP11 {Sussex: Steve Hardy}: und micro assemblers in various places. An implementa- .

Lion of Algol 6B ~ a major project — is underway at 5. Andrews,

I i ‘0 years. It is & DEC SIG: It pub-
The UK UNIX User Group has been in operation for Lwo years . 1G: 1L pu
listies o {Lheoretically) quorlerly newslelier, Glasgow acls 83 o software distribulion
ventre. The users' meelings draw about 50 people. UK/UUG is prepared Lo exchange
topes with USENIX, - :




[

UNIX Summer Confcrence dune 20-23, 1979

Speaker 51, al 11:05 Whal's buppening ut UBEN
Carl D, Howe

Oolt, Beraneck & Newman, Ine.

10 Moullen Sireet

Cambridge, Mass. 02133

(517) 491-1050 x3642

Carl briefly mentioned n number of Lhe projects underway al DBN: the new C machine
(sce spoaker £42); a € compiler for Lthe ZB0OO and the DEC-10; manusl revisions; ex-
lended documentation: non-blocking 1/0; porls, networking: a new Rand editor — for
CRT's wilth cursor addressing and shared Lext; word operalions user confligurable;
erass-net debugging; screcn managers under Investigation; ARPAnet work; work on bigh
bandwidth local nelworking is slarting. ' .

The HEN UNIX mods distribution tope coss $300.

Speaker 52, at 11:15 Tuning PWD UNIX
George Pajari

GTE Aulomatic Electrie (Canada) 1td,

100 Strowger Blvd. .

Hrockville, Ontario, Canada KBV 5W8A

The RJE rnodification under FWE needs rewriling. Kerncl modifications r.:.ﬁ. also been -

made al GTE: a query feature which gives utilization of tables; and gmomn, which kuppe
track of high- and low-waler marks in Lables, Knowledge aboul Lhiese walermarks sl-
lows sensible seltings of Lable sizes, and also prevenls some crashes by delecling lable
ovierflows. - '

This suitware might be available. Contact Paul Hart al GTE {address above).,

Speaker 53, st 12:20 "Sereen cdilora
Mark Pearson

Yourden lne,

1133 Avenue of the Americas

- New York, NY 10038

Yourdon has a sereen editor which works ng a Iront end to ed. Tt supports dumb termi-
nals. The backslash character is not specisl. The ecursor con be moved n word ot a
time. It should be able Lo front onlo the Toronto qed, and it wans sgrecd by Dave Til-
brook snd Mark Pearson Lo try and do 8o,

-—ra Fmm semmr — i m m—aupr s drway v e A,
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VAX VHMS/UNIX COHPARISON .
Carnegie~Mellon University will probably be gelting some Vases tVaren?) far '.
general timesharing use in the C5 departent:s and have to decided whether to
goe for VHMS or UNIX (possibly modified)s “or lo build a completely newv
operaling system. There i5 a long sequence of comments and suggestions:
mainly caompartng VHS and UNIXs in the files var.msglc38057503y vart
and vazZ. 1 have selepled the mesrage giving the initial comparisons: .
and some remarks on Unix from Bill Joy af UC Berkeley. Most af Lhe : S
other 40-odd messages are rather dull stalements of opiniony but there is :
some inleresting discussion of RAMSs the VMS file-system. The gquestion is
vhether you want some system-provided structure for filesy or whether thisg
should atways be the preserve of user-level proegrams (though possibly hidden
in libraries). ot -

~—--——Hessage 2 {s----

Datet 19 April 1979 . )
Fromt McKeown at CHUA . .
Subject: VHS/UNIX Comparison : ] '

S50ME COMPARISONB ON VHG AND UNIX FOR THE VAX/780

James Gosling
Steve Shafer
Dave Mcileown
April 19, 1979

l

This i5 intended to be a first pass at comparing .

fratures and fupciions availabie in VAX/VMS and o
VAX/UNIX, We expect to expand {his documents to : C
flesh out same of the statementss rand add to or modify
pur analysis as we receive comments.

. All comments are welcome!!!

Vax/VHS features VAYX UNLX {eatures

- guotas to restrisct resource usage . ~ no quotas for anythina.
no one user can monapolize resource

- more redundancy in lhe file system
L as reliable as tops-10 ]

H
I
i
sl
{ = {ragile file systemy bul there are
b many toels for crash recoverys this
| requires wizardry. Overalilr mare
. u . )
= has a mare complete set of file t
v atoess protection modes I
- has a TOPS5-10 Llike search list |
’ |
1
|
1
|
|

fragile.

- Mm,...:,n_._ Lists are wired B
individual programs’
= all 10 is sypchronous. ° ’

inte i

= has a aeneralized asynchronous 10
facility,

= has a generalized demand-paaing
virtual memory system. There have
baen uncomplimentary comments about

~ a fairty traditional swapping
system.

T o IJ.:. Crt ttonne s cewelh = pwewiroed e i e o e N e
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e scheduler. !
ible Lo map {iles into a users i
iddress space. . |
nterprocess communication is more
Lsborate. has named mailbores,

upports DBECnet
asanable precaram sharing

the library sharing
is quite deficient thoudh.

he 'system’ language is BLISS-32
hz 05 is written almost entirely i
ssembler & is hence very diffiacult
a modify. The mere mass af the
ode makes it diffiecult tao

nderstand.

n

!
|
|
|
|
l
1
!
I
l
|
l
1
1
1
1
!
|
grnel calls are barogue & difficultl
o usei they use complicated controll
lecks and calling sequences. 1
he command interpretler is gquite |
caventional. . |
l

[

l

|

|

!

t

I

|

|

|

|

1

|

|

{

t

1

t

!

ild card file names are special
ased on a program-by-pragram basis

ery Little erxisting softwarel
ssentially just that from DEC.

ne manual is distinct from the on-
ine help. Many feel that the

anual is overly verbose. Copies of
1e pulti-voldme manual must be
atained from DEC.

.

ie fite system is hierarchical withl
any different file access methodsy |
it this too has a baroque and hard-l
»-use f{laver. |

‘hing thal cne can do in Unix one can do in .
not truei there are things which can be dane in VNS !
is a very elear

rerse is

;k cannot be done in Unix. But there

e —e e O

-sophisticatedi

interprocess cemmunicalion limited
to simple pipes: haoth ends of which
must be inherited.

supports the Bell internal nelj
code for ARPAnet support exists,
single segment prearam sharings

.no subroutine library sharing.

( I mean sharing in the use-the-
same-physical—-copy sense )

the 'system’ tanguage is C

the 05 is written almost entirely

in C which makes it very easy lo

modify. The entire Unixz kernel is

very smally elean and easy lo

understand. Relative novioes can

work in the bowals aof the NS with

Little time spent learning kow it

it works. ' .

there are very few kernel caltss

all taking a smatl number of simple

arguments.

the command interpreter is quite

il has facitilies

to intercenncct programs via pipes

and execute lhem in Lthe background

in a natural manner.

wild card conventions are

uniformly applied by the command

interpreter.

there is a vast hody of exisling

soflware for Unizxy most of which

is teivially transportable ta VaX.

[ notably: many editorsy compilers:
campiler generalors,y document
product ion programsy the list is
long 1

the manual and the on-line help are

ane and the same. Il is quile

concise & generally elear. This
arises primarily from tight
standards & a clean system., Sinoe

Lhe manual 15 onliney we can producar

and have producedr copies looally.
the file systam is hisrarchical
only one file access method: random
access byte streami It is simple
and easy to use.

o m m m m t ——mm e

VHSY while the |

tendancy

by g, e
ey
- ...,.I-z‘.-.‘.ﬁ!. 4 I

W

Y

- . s
for VHS ito be very intricate and hard te,understands it hags many
featlurss that result from a desire to be compatible with other
systems and Jrom an IBM-like desire to be all things to atll ¢
oustamers. In many cases the same fealure i5 repealedr Bul ian a . Wy
slightty different flavor. On the other thandy Unir |is
extraordinarily simple with a small number af erthagenat ,
features. It does nel attempt to cover everyihing that everyong
would like Lo dosy it has sacrificed functionalily for simplicity.

Tha point ahout' the languaae 1in which the 08 kernel is
implemented is significanl., The fast that the Unix kernel

is smalt & written in a high level language means that it is sagy

te wunderstand and modifyi while on the other hand VM5 is written .
in assemblery which alaong with the complexitly of the 05 would
make it difficult to either understand or modify. Many of the
features that are missing from Untx are essentially trivial tao

add, MWitness the immense number of mods that have been made to

Lhe IUS and 5US Unix systems. N

-—-~Message 11 {s———-

Date: 5 Hay 1979 o
From: WNJ at MIT-AL  (William N. Joys U. C, Berkeley)

Subjectt VAX UNIX L . . )

You should really talk to us folks here at Berkeley aboul VAX operating
systems. HWe have experience with both VM8 and VAX/UNIX (which we were
the first to run outside of Bell Labs), We are putting VM intoc vaxsuniz
and hHave & lisp systems screen editory &tc already running.

q:aﬁmm1nmscaum1n~a*nnozamu__n=h¢= f:n qm”e<u::m<mo:<>xm<m~nan.
To wit: .

1. The new version of UNIX does nol have a fragile fite system. He never

~ have any trouble,

2, Bearch Llists are not wired insy rather are part of the ENVIRONMENT

(a new concepl in version 7 UNIX).

3. A paged version of var/unir will be running here with simple sharlng scon.
The form of desirable sharing in a vax—-like architecture is under discussionl
VHS certainly doesn’l have the ansver.

4. There 15 a decnet driver for UNIX readily availabla Cuwrilten byy Jim Hamilt
of DEC). We have a version running between an 11/70 and & va: (ruaning vms) .
.here over KHC-11's. .

3. VHS drivers are difficutt to add and a messs a5 is Lhe entire system. .
We have added several drivers to UNIX easily. Loohing at a VMS driver iz a

+ - waste of time,

— ok ek e
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VAX/VMS "wish 1list"

"able to leap tall terminals in a single bound"

"more powerful than a speeding abacus"
"if you can imagine a wombat leaping in and out of
a creek 10,000,000 times then you get some idea
of our useful it is"
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USERNAMES, LOGGED-IN DIRECTORIES, and ACCQUNTS.
We reguire

(1) INDIVIDUAL USERNAMES. No more than one person per username, SO

that files created by one person can be protected from deletion
by another.

(2) SEPARATE ACCOUNTS. No more than one course or research activity
per account.

(3} INDIVIDUAL DIRECTORIES. For examp1e;'a student doing computing in
several courses requires a separate directory for each course.

(4) PRINTOUT IDENTIFICATION BY USER rather than by course or research
activity.

(5) HMNEMONIC usernames, accounts, and logged-in directories.
Therefore, we would 1ike to have |

USERNAMES LONGER THAN 12 CHARACTERS

PERIODS (subdirectory-style) ALLOWED IN USERNAMES
ACCOUNTS LONGER THAN 8 CHARACTERS

PRINTQUT IDENTIFICATION BY SUBFIELD OF USERHAME

Explanation:

It seems that each user must have a separate username for each course and
research activity. Ue have many courses,and in a course there may be '
several students with similar names. 12 characters per username is '
barely adaquate. The university uses{tjcharacter codes to identify

courses, and we would like to use them in usernames and accounts.

The university uses 8-digit numbers to identify staff and students; we

would prefer to use users' names in usernames.

The limit of 9 characters per filename hinders us in giving meaningful !
logged-in directory names corresponding to usernames. Using second-

level directories as logged-in directories is convenient and gives us
longer identifiers, but usernames can't be the same because periods are

not allowed (the login procedure rejects them, despite allowing $-%+-).

Usernames should be able to contain: course code (6 characters),
separator (1), and user’'s name (say 20}. Accounts should be able to
contain: school code (4 characters), research/teaching indicator (1),
school subdivision code {4), course code (6), staff/student indicator (1),
and preferably staff/student number (8) and field separators {4 or 5).

Examples:
USERNAME:  MAPH10Z.FITZHARDINGE ,MICHAEL
ACCOUNT: MAPH_T_COMP_MAPH102_C_77071263

(School of Maths & Physics, teaching, computing, intro. to computers,
student, student number)
We want printouts for this user identified "FITZHARDINGE", NOT "MAPH102..."
or "EX1.FOR", so that Fitzhardinge might be able to retrieve it before it
is taken by another student in MAPH102 who has a program called EX1.FOR -
or, more importantly, doesn't have one yet and would 1ike to copy somebody
else's! Operators put printouts in boxes according to the first block

2 S S = B R s et
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letter on the header page. Putling all "SAPHIOZ" or "£X1" printouts
in the same box makes 1ife difficult for honest users and easy for
cheats, and will lead to the M or E boxes becoming very full: users'
names are much better distributed over the alphabet than are course
codes or file names.
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FILE ADMINISTRATIUN

BACKUP, RETENTION PERIOOS, VERSIOH RUTCHTION LIMLTS,
TEMPORARY FILLS, DISY TUOTAS

BACKUP:

DISK QUOTAS:

ELSE:

BCK: doesn't work. can't handle subdirectories properly

DSC: takes too long; makes it too easy for operator to
destroy vital information

Submanager facility or distributed control desirable. We
want to be able to carve up the file store into schoals,

then let the individual users in the school fight it out

within the school without having to bother us.

DISK QUOTAS must be INSTANTANEQUS in effect: we have
already had a problem with a student program with an

‘output’ statement in an infinite loop eating up all

available disk storage on a device!

In case you should ask "Wny does Macquarie need temporary
files, etc., once it has disk quotas” :-

Consider a class of 500 students being introduced to
Fortran programming. They require thz ability to save
files for future use. What happens 15 that ecach student
quickly reachas his disk quota, and continues using his
disk guota uantil tihe course is over, but in fact much of
his file wiuae 15 unnecossary:  he won't delete Lhe Mijes

- from his Tirst assigneent unkil he has Lo start on the noxt

(a few weeis Yaler); not understanding the significance of
files such as EX1-0BJ and SOSCOOD-TH1, he is inclincd to
Teave them alonz and not delete thom (especially if thay'rve
locked!). fweh disk space would ba saved by assigning the
student:-

VORSION RETENTION LIMIT : 1
ALL FILES TCIPORARY UMLESS EAPLICITLY SAVED
RETENTIOA PERIOD (For SAVED files) : 14 days

Al
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FILE ACCESS
CLASSES

We require, in order of decreasing priority:-
(1) SHARED READ-ONLY FILES that students can read and execute only.

{2) PROTECTION of everyone's files from being modified or deleted by
students. : :

(3) PRIVACY among students: students should not be able to read or
discover the names of other students' files.

(4) STAFF ACCESS to students' files: staff should have full access
to files of their students.

(5) ENFORCED PRIVACY: there should be nothing a student can do to give
students more access to his files.

(6) TEAMWORK: the staff member in charge should be able to establish
teams. Students should have read and execute access to the files
of fellow team members, but not to the files of other students.

{1}, (2}, and (3) we can achieve by giving everyone.an individual UIC.
However, the restriction of 256 members per group means that some of
our classes vould require more than one group, which makes 1ife messy.
A solution would be to allow MORE THAN 256 MEMBERS PER GROUP.

(4) conflicts with (2) and (3) at present because all members of a group
are considered equal. A solution would be for

GROUP PRIVILEGE TO GIVE OWNER ACCESS TO ALL FILES IN THE GROUP.

Another solution (not as good) would be for group members with member
numbers less than 20 (say) to automatically have owner access. Angther
approach is to define GROUPS in the sense of TOPS-20 (see notes on (6)).

(5) is impracticable with the existing facilities: at present,

(a) A student can always change the protection on his files.

(b) A student can always change the protettion on his directory,
unless it has a different UIC. If it has a different UIC,
then because the student needs read and write access to it,
GROUP or WORLD must be allowed read and write access to it.
This means that other students have read and write access to
it, unless there is a separate group for each student!

A solution would be to allow the creation of.directories whose protection

cannot be changed by a user with the same UIC as the directory;: some
ideas: : ‘

{a) CREATE/DIRECTORY/LOCK [COMP1_SMITHJB]/OUMNER-UIC=[314,234]
/LOCK means that the only users who can set the protection for

this directory are those with the same UIC as the user who issued
the CREATE/DIRECTORY - :

Y . . . . .
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(b) 1. CREATE/DIRECTORY/SYSTEM [COMP1]/OUNER_UIC=[314,000]
2. CREATE/DIRECTORY/GROUP [LOMP].SHIFHJB}/OUNLR_UIC-[314,234]
/SYSTEH means that a system UIC is required to change protection.

/GROUP means that Group privilege is required to change praotection.
(c) CREATE/DIRECTORY/KEY=BLAH [COMP1.SMITHJB]/OWNER-UIC=[314,234]

/KEY=key means that the given key must be prov1ded on a SET
PROTECTION command for this d1rectony

A nice generalization of (a), (b), or (c) would be to extend it to files
in general.

(6} 1is impracticable with the existing facilities: there would have to
be a separate group for each team, making 1ife messy and requircments
(1) and (4) difficult to fulfil. _

A solution would be to provide a fTacility similar to GROUPS in TOPS-20.

(See TOPS-20 System Manager's Guide, Order Ho AA- 4169C T4, May 77,

Section 5.5.)

A GENERAL SOLUTION

Base protection on Usernames rather than UICs.
Examples:
(a) SET PRO%ECTION/DEFAULT=(READ:STO}.*,HRITE:,EXE:*,DEL:-)

Gives read access to all usernames starting STO1,
write access to the current user and system users only
exacute access to all users
delete access to system users only

(b) DEFINE "DAMPMEY,PAYME,SMITH_B,PARCELL" STAFF
SET PROT=(R:-<STAFF>,W:.<STAFF>,EXE:.+,DEL:)/DEF
A}

If this is the protection in force for COMP1.BLOGGS then:-

read and write access is given to COMP1.BLOGGS, COMP1.DAMPMEY,
COMPT.PAYNE, COMP1.SMITH_B, and COMPI. PARCELL,

Execute access is given to all usernames starting COMPT;
delete access is given to COMPY.BLOGGS

and in addition, all accesses are allowed to system users.

NOTE: A1l that needs to be stored in the f}le attributes is the

protection specification - not a comuplete list of all usernames
granted each access!

USERNAHE TABLE

READ FIELD — -<5TAFF>
HRITE FIELD —r -<3TAFF=
EXECUTE FIELD —r ek
DELETE FIELD —
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Things so easy to implement, or so important, that we've done them

ourselves.

LOGIN Message of the day

LOGIN Time of login

LOGIN Purge logged-in directory

LOGIN Site identification (MACQUARIE UNIVERSITY)

LOGIN Check disk quota (we're only bluffing at present!)

LOGOUT ~  Site-specific LOGOUT.COM

LOGOUT DELETE/CONFIRM/SINCE=1login~time [logged-in directory]*f*;*

AUTHORIZE Disk Quotas (we're only bluffing at present)
AUTHORIZE  User-specific default file protection (done by LGICMD)

LIBRARY Site executable library, and edsy way to access
{&.g. @RUN MINITAB or RUN S:MINITAB)

LIBRARY Site command procedure library, and easy way to access
{e.g. _GPROC COPYDIR, or G@P:COPYDIR)

MANAGEMENT  Distinctive usernames for security-sensitive users (username i
starting with 7) : .8

MANAGEMENT  Normal users have second-Tevel, not first-level, directories
MANAGEMENT ~ ‘User files on VMS disk (we just assumed this was OK, until a : +
. disaster wrought by VMSKITCPY caused us to start talking o
about it, and local DEC software engineer suggested we
. should not have this)

FILES Recover lost files into user directories (command procedures
written in the small hours after losing over 1000 files and .°
finding VFY2 refused to put them anywhere)

HELP improved descriptions of REQUEST ;J
“

STARTUP don't allow users on immediately (our solution is very crude:
SUBMIT a procedure that WAITs 5 mins before doing a SET LOGINS)

GPERATOR Operator has automatic REPLY/ENABLE on LOGIN & REPLY/DISABLE
on LOGOUT.

OPERATOR Command procedures to throw off all users or all users with group
o numbers higher than some 1imit. ( @ALL OFF & BSTUDOFF)

et e s ST Tt el e e

AUTHORIZE File version retention limit (of 1, enforced by PURGE on LOGIN
& LOGOUT)

CREATE/DIRECTORY ~ Allow defaulting, e.g. CRE/DIR [.MYSUBDIR] ( BCREDIR)

DCL
DCL

User's own username available as symbol or lexical function

Time of login available as symbol or Texical Function

et e g ——— - -
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PRIORITY 0-4

Things so easy to implement, or so important, that we're doing them
ourselves at present.

BACKUP Command procedures for foolproof regular backups

PRINT Identify printouts by subfield of username, instead of by
file-id. (See separate sheet)

AUTHORIZE  Produce a certificate of registration for user (showing
username, UIC, directory, disk quota, and any characteristics
differant from DEFAULT's)

MOUNT Send message to operater and wait for reply (we like
Univac's G@ASG for tapes) _
CoPY Copy subdirectories [the files Tisted n subdirectory files] E
ERRLOG Automatically every day start a new error Tog and purt a roll-up f
_ report of the previous day's. .?rﬂnt B
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PRIORITY 0-6

Things that are so vital to us that we are about to do them ourselves.

BILLING/USAGE

AUTHORIZE

AUTHORIZE

TERMINAL UTILIZATION
TEMPORARY FILES

GROUP LOGIN-COM

R Y T T T .’.'--_1-_:@-9?—’1.:__ B Rl e e A R

Bi11l accounts, showing usage by username;
provide breakdown of usage by school and type
of work.

Provide means for conveniently authorizing
thousands of individual usernames, each with
individual directory.

Provide means for making global changes to

users' quotas. [A "UAF editor"] (we have already
had to change ASTLIM for all users; this will be
difficult when we have thousands of users.)

Report on utilization of terminals.

The Tiles of certain users are Tiable to be deleted
overnight unless they do something to save them.
(see separate sheet) .

Performed compulorily for all members of the aroup,

after the System LOGIN-COM (which we've implemented):
and before any user LOGIN-COM. _ )
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PRIORITY 1

Things that seriously detract from our ability to run the system in
the way we want, but are too hard for us to work around.

Vi1S

DCL

DCL
MANAGEMENT

BACKUP

BACKUP

AUTHORIZE

AUTHORIZE
AUTHORIZE

AUTHORIZE

Dynamic adjustment of working sets of current processes

for maximum efficiency (fastest response? maximum throughput?
Envisaged as the software equivalent of a knob on the console

to expand or contract all current working-sets in propartion,

with a meter showing efficiency).

Redefinition of existing DCL commands (we've attempted this
for LOGOUT [to do PURGE, DELETE/CONFIRM/SINCE] and BASIC

[to allow choice of BASIC-11 or BASIC-PLUS-2], but our users
defeat our attempts by doing :

$ LOGOX
or $ LOGOUT := LOGOUT
or $ DELETE/SYMBOL/GLOBAL/ALL)

Permanent symbols (proposed solution to problem above)

Provide an easy, foolproof, standard way to maintain all
software, including possible local changes in files or
additional files (e.g. [SYSMGRISYSTARTUP.COM, [SYSHLP] files),
which allows economical use of disk space in the running system
(i.e. disk on which software resides contains user files as well,
and contains no unnecessary files)

Fast disk copy (a block-for-block copy to produce & backup
copy for emergency use, as opposed to a 9SC-merged copy)

Incremental backups (i.e. backing-up of only those files
changed since last backup. BCK can't handle subdirectories
properly).

File retention periods, based on time since file was last »
accessed [e.g. executed] (preferably username-specific and

capable of being over-ridden, like protection is supposed to

be). (See separate sheet) \

Disk quotas.

Connect-time quotas (preferably both accumulated time and time
for any one session).

Sub-manager facility, to allow each school's computing 1jasan
officer to authorizeChow)groups in that school, and each group's
owner to authorize new members of that group (we may well end

up)doing this ourselves, depending on how hard it turns out to
be}. : L :
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AUTHORIZEY Improvements in Usernames, logged-in directories, accounts,
FILES-]]_ and protection - see separate sheets:-

- Usernames longer than 12 characters (say 32)
- More than 256 members per group (say 16 bits)
- Group privilege to give Owner access within group

DCL Standard method Tor sites to add Tocal commands (e.g. MQU <COMMAND>
o ct MCR <COMMAND>); commands must be capable of
being implemented by command procedures as well as executable
images.

DCL - Addition lexical Functions:

- parse a Tile spec1f1cat1on,subject to g1ven defaults
{useful for problem above)

- given a file specification, return the full file
identifier of the file referred to (as if about to
OPEN a file)

s DCL Ability to suppress messages in command procedures (as in
UNIVAC CTS)

(e.g. SET [NOJINFORMATIVE-MESSAGES [default SET NOINF...]
SET ENO]HARNING-MESSAGES [default SET NOWARN...]
T SET [NOJERROR-MESSAGES [default SET ERROR...] )

AUTHORIZE  Require privilege to'SET NOCONTROL_Y.
(we have had 3 student terminals hung in DCL Toops with
SET NOCONTROL.Y in as many days!)

TERMIMNALS DO NOT require any pr1v1]ege to SET TERMINAL /NOECHO
or /PASSALL !

DISPLAY Altow user simple means of modifying DISPLAY to run on
terminals other than VT52/5 (we have mainly VC404s, one
ADM-3a}

REPLY REPLY/USERNAME= , REPLY/ID= , REPLY/PROCESS=
(At prasent, we have no way of wepyine—teo unsoI1c1ted

messages!) SEMBIMCT

- .
v X .
A Lh L - X . o ~
.‘- PO ‘,-.,-_'-.-t.l;-.-g.ru"\,--.;'—m"“r‘": Riatett] b o e L 2o 2% B AL Stiadis U crrbe ettt ot i TN A td Akt b S Lot e i AL -':"
YT Y A ! ! . . A

Py L T R T

.;it;éf‘*_'."&#—-‘:n W b At






v

1S

PRIORITY 2.

Increase general consistency, f]exibi]ity, & commodity.

An example of what not to do is the 'explanation' in VMS 1.5
release notes of how to implement a 'foreign' command; use a
pragram. Now a program cannot invoke DCL {except by
complicated fiddle using subprocesses), whereas DCL can invoke

a program (by RUN)}. Therefore, if 'foreign' commands can be
implemented one way only, it should be by DCL, not program.

Of course, better still would be to (a) prov1de a good interface
to DCL from programs, and (b) allow 'fore1gn commands to use
both methods.

Some suggested guidelines:

. Anything that can be done by processing the output from a DCL

command should be available as a lexical function or symbol,
and from Fortran.

. Anything that can be done by a DCL command should be able to be

done from Fortran.

. Anything that can be done by calling a library routine should be

able to be done by using a DCL command, lexical functions or
symbol.

. Any useful subroutines Turking in the system should be available

to the user. '

DCL FACILITIES (lexical functions or equivalent)

Some facilities we could do with (some referred to elsewhere):-
- return user's logged-in directory '

~ return user's username

- return user's identification for printouts

- return user's time of logging-in - .
- test existence of file .

- given file spec & defaults, retgfn full file name

- given file spec & defaults, return device, directory, name,
version, creation date, as separate fields.

- return user's terminal-id

- return user's CP time & connect time

- return name of last file that user referred to

- return user's disk usage and quota

- convert character string to upper case

- increment date specification by one day {or a specified time)

o
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FORTRAN FACILITIES-
(Extensions to language, or functions)

- obtain value of a symbol (in the global or local symbol table)
- assign a value to a symbol

s

-~ add or subtract a delta-time and an absolute-time

- manipulate bits (e.g. a BIT data type, patterned after the £
CHARACTER data type, and notation such as - E
variable(bit-pasition:bit-position)) i

N

L1y "ot
IR SRR O

DCL Pravide an EXECUTE command as in TOPS-20.
This is difficult to emulate effectively by a command procedure
because there is no simple quick way of getting the time stamp .
of the files concerned in order to determine whether compilations “a
are required - see 1ist of desired lexical functions.

LOGIN Don't print the System and Group login messages (see priority
0 and 0.6} if the user has seen them. This also is difficult
for us to implement ourselves because of the inaccessibility of
file time stamps.

DCL ' Allow the default qualitiers and file-types for comménds to be
changed by the system manager [and preferably the user]
{e.g.: SET QUALIFIER-DEFAULT PRINT/NOXDENTIFY).

AR

e b

DCL Provide a means for a user to send a message to another terminal
“or lTogged-in user (TALK/USER=COM]-BLOGGS Hello there}. »
SUBMIT Provide the ability to submit & command procedure daily at fixed

times of the day (? SUBMIT/DAILY=(10:15,17:20)).

QUOTA SHOW QUEUE, SHOW SYSTEM, etc, should not identify, or shouild
show no information about, jobs belonging to users with d1fferent
UiCs [different groups if the user has group privilege].

QUOTA CP time limits. In particular, the ability to have a short time
Jimit by default on batch jobs.

VHS Provide more than 256 groups {say 16 bits).
{This would let us allocate blocks of groups to schools, making
it easier for us to delegate authorization to schools, and making
group numbers less meaning Tess.)

FILES Provide means of preventing the protection being changed on a
directory, even by a user whose UIC matches that of the directory
(see separate sheet).

VS Provide a facility similar to GROUPS in TOPS-20 (see i
separate sheet).

LOGIN Allow periods in usernames.

AUTHORIZE  Allow accounts longer than 8 characters (say 36).
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SET

EDITOR

PRINT

PRINT

PRINT

PRIOAETY 2.
-3-

The handling of ON should be controlled by the Jast
processed ON command, and should not be altered by the
occurrence of the ON condition.

The effect of SET [NOJCONTROL-Y should be local to the -
procedure it is in, by default. K
Provide a single editor that is

- as easy to use as the Unix editor or Univac CTS

- as conveniently powerful as the Unix editor or the
University of Maryland's Univac 1100 editor.

Comment from user used to Burroughs's CANDE system:

“IBIl JCL was the result of getting a command language 2
designed by assembly-language scribblers.

Clearly, SOS is the result of getting an editor designed
by assembly-language scribblers.”

We (Chris Bishop & Les Sullivan) feel that that remark : =
applies even more strongly to TECO. Time for FRED
(Friendly Editor).

Print an image of the PRINT command on the flag page.

S e e M owi T
PR AT RO PE S

Print a burst 1ine at the very top and bottom of the flag
page, comprising the printout identification, repeated. .
{Burst pages are a waste of paper, one 1ine top and bottom .
is enough.)

Require a special qualifier to allow printing of files
whose type indicates that they are not intended to be
printed (e.g. .0BJ, .EXE, .DIR). (e.g. if a user has : o
files HOUSE.FOR, HOUSE.LIS, HOUSE.QBJ, HOUSE.EXE, . 7

then PRINT HOUSE.+ should print only the .FOR and .LIS ’ §
files.) (Our students have been wasting paper by trying » s
to print .08J, .EXE, and .DIR files,) i
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HELP Provide a tutorial facility. HELP is pretty useless,
because it tells you what the commands do. This is back to
front! Users know roughly what they want to do, they need
to be able to find out what commands (and other concepts)
are required to do it. Give examples and recipies, not theory.

SUSPEND Provide a simple, foolproof way of diverting output from the
normal place to a file. (ASSIGH...SYS$OUTPUT doesn't wark,
@TT/OUTPUT= only works at terminals, @SYS$COMMAND/OUT=
doesn't work within command procedures)

ABD Provide a simple means of taking input from a file instead of
the normal place, during the running of a program. e.g.
! Interrupt program
! Get it to go to a file
! for further input
| EOF on MYREGRESS.DAT

! Input resumes from TTY.

$ RUN STATPRQOG
Enter data:- ! Program outputs to terminal

i
e
3
;'}f

i

1 2 3 9 ! User ipputs from terminal R

~ E MYREGRESS.DAT ! User escapes and enters input file name '%g

&

37 29 2 0 ! On EOF, input is again read from terminal %%

~z i

. ;;‘é

192 cases read H

- !

MESSAGES Make messages more informative. (E.g. in a file-not-found S §§
message, print the full file-id of the file being looked for.) &

ol
L AT

MESSAGES Make messages less verbose. (E.g. in a file-not-found
message, print 3 words: “does not exist", not 3 lines.)

REQUEST & REPLY Make outputs from those commands less verbose and-noisy.
TERMINALS  Require privilege to do SET TERMINAL/NOBROADCAST.

DEFAULTING Extend SET DEFAULT to include a fife name, type, and version,
and allow this to be automatically changed where appropriate.

(Example:

$ SET DEFAULT [.EX1]HOUSE.FOR

$ EDIT

Edit: DRAI:[MAPH102.BLOGGS.EXIJHOUSE.FOR;3

$ FOR ‘ ! note:

$ LINK !  no file specifications
$ RUN ! are required. '

$ STATUS z

HOUSE is running,.... :
$ CONTINUE ' | )
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PRINT

PRINT
PRINT

PRINT

PRINT

PRINT

PRINT
DCL

FILES, DCL

PROTECTION

OCL

FILE NAMES
FILES

uIc

PR ceI Ty 3
e

- -

Altow PRINT/USERID= string so that user can cause his printout
to be identified by other than the normal means [which we want
to be by a subfield of his username]. {This allows the user to

"send" a printout to another user, simply by specifying the
normal printout identification of the other user).

Allow PRINT/LCG and PRINT/CQNFIRM.

On the flag page, display the full file identifiers of all
files in the printout.

Require a special qualifier in order to get headings printed on
the first page of a file only. (PRINT/AHEADING?).

Allow suppression of page-ejeéts between the various files of
the printout (PRINT/NOEJECT?).

Allow PRINT/LINE_-LIMIT=n, comparable to /PAGE_LIMIT=n.
(Example of usefuiness: I have a Fortran program comprising
300 subroutines, each in a separate file. I want to print out
the first 10 lines of each routine:

PRINT/LINE_LIMIT=10/AHEADING/NOEJECT [MINITAB]«.FOR)
By default, /MOIDENTIFY,

Allow /BEFORE=time and /SINCE=time on commands other than
DELETE (e.g. COPY); and allow delta-time specifications.

Allow relative vérsfon numbér specifications {e.qg. ;-] to
refer to the version before the highest).

Provide some intermediate level between ‘system' and 'user',

or some privilege such as "WORLD-READ', so that all our staff
members can read all user files in the system, but our students~‘
in general can't.

Provide a desk-calculator faci]ityiﬁ

Allow underscores in file names.

Provide a simple way to change the CLUSTER-SIZE on a device.

Please get rid of the UIC concept. It is not flexible enough
to reflect the hierarchy that actually exists in organizations
such as ours, and is difficult to work with.

(Base protection on logged-in d1rect0ry name, perhaps? See
separate sheet.)
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HELP Provide a tutorial facility. HELP is pretty useless,
' because it tells you what the commands do. This is back to
front! Users know roughly what they want to do, they need
to be able to find out what commands (and other concepts)
are required to do it. Give exampies and recipies, not theory.

SUSPEND Provide a simple, foolproof way of diverting output from the
normal place to a file. (ASSIGH...SYS$OUTPUT doesn't work,
@TT/OUTPUT= only works at terminals, @SYS$COMMAND/OUT=
doesn't work within command procedures)

ADD Provide a simple means of taking input from a file instead of
the normal place, during the running of a program. e.g.
I Interrupt program
! Get it to go to a file
! for further input
! EOF on MYREGRESS.DAT
! Input resumes fram TTY.

$ RUN STATPROG
Enter data:- ! Program outputs to terminal
1 2 3 9 1 User inputs from terminal
" E MYREGRESS.DAT ! User escapes and enters input file name
37 29 2 0 ! On EOF, input is again read from terminal
2
192 cases read

MESSAGES iMake messages more informative. (E.g. in a file-not-found
message, print the full file-id of the file being looked for.)

MESSAGES Make messages less verbose. {E.g. in a file-not-found
' message, print 3 words: '"does not exist", not 3 lines.)

REQUEST & REPLY Make outputs from those commands less verbose and ngisy. .’

TERMINALS  Require privilege to do SET TERMINAL/NOBROADCAST.

DEFAULTING Extend SET DEFAULT to include a file name, type, and version,
and allow this to be automatically changed where appropriate.

(Example: ‘

$ SET DEFAULT [.EX1]HOUSE.FOR

$ EDIT

Edit: DRAI:[MAPH102.BLOGGS.EXIIHOUSE.FOR;3

$ FOR ! note:

$ LINK ! no file specifications
$ E$N ! are required. '

$ STATUS !

HOUSE 1is running,....
$ CONTINUE _ )
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