


COMPUTERNEWS is a monthly publication produced by the University 
of Toronto Computer Centre. Enquiries or contributions should be 
directed to the Editor, Janet Campbell or the Assistant Editor, Cathy 
Glllevet In the Engineering Annex, room 206 or (4l6)-978-2066. Layout 
and ATS typing are provided by Kathryn Bourne, Subscription changes 
should be directed to the Information Office, Engineering Annex, room 
206 or (416)-978-4990. 

Permission Is granted to reprint articles from COMPUTERNEWS for 
noncommercial purposes provided the author, publication and Issue are 
acknowledged. 



University of Toronto 
Computer Centre 

n King’s College Road 
TORONTO Ontario 

M5S 1A1 

1416/978-2066 

Janet Campbell, Editor 

TABLE OF CONTENTS 

PAGE 

DECsystem 10 News ..... 
New DEC 10 Rate Schedule.... 
UTCC User Forum ..... 
The 9th Ontario Universities Computing Conference 
APL User's Conference .... 
Manuals for Fall Courses .... 
New MARK IV Procedure... 
Mail ... 
Statistics on the DEC .... 
Math Datasets Renamed ..... 
SPEAKEAST Sessions ....................................... 
Text Concordance Bi-Pass .... 
Personnel Changes ....... 
Recent Acquisitions in the Department of Computer 

Science Library ... 
UTCC Systems ., 
UTCC Directory 

oooeoooooe eeooeooo 

1 
2 

3 
4 

9 
10 
11 

v£
> 

O
D

C
3D

-~
3 

c
r
'0

>
v
ji

v
ji

v
jn

 



Digitized by the Internet Archive 
in 2018 with funding from 

University of Toronto 

https://archive.org/details/computernewsjune160jane 



COMPUTERNEWS #160 Page 1 

DECSYSTEM-10 NEWS 

The 1090 Upgrade 

As users of the DECsystem-10 
have already discovered, the 
upgrade from the 1060 system to a 
1090 has been successfully 
completed. The major changes 
related to the upgrade are the 
replacement of the KI10 with the 
KL10B CPU and the replacement of 
two TU40 tape drives with TU45s. 
In addition, several cabinets were 
moved to make room for a new fire 
escape in the Sandford Fleming 
Building. 

The upgrade began at 4 P.M., 
Friday, June 2'i, By noon on 
Sunday, all the hardware had been 
installed and tested. After 
several hours of reliability 
testing. Digital’s field service 
personnel turned the system over to 
UTCC for installation of the 1090 
version of the 6,03 monitor. Users 
were able to log into a working 
system by midnight, well before the 
8:00 A.M. target. 

The main effect of the upgrade 
from the user's view point is the 

the KL10B 
initial 

that the 
has been 
and 70%, 

increased power of 
processor. Our 
measurements indicate 
reported CPU runtime 
reduced between 60% 
Although this improvement is mostly 
the result of an increase in raw 
power, it is in part due to an 
improved procedure for tracking a 
user's runtime in a time-sharing 
environment. 

A second major change involved 
replacing the TU40 magnetic tape 
drives with the newer TU45 drives. 
With this change the 1090 can 
process tapes of both 1600 and 800 
bits per inch (BPI) densities. 
However, densities of 200 and 556 
BPI are no longer supported. 

Also removed were the paper 
tape reader and punch. Continued 
support for these devices was not 
justified by the limited use that 
was being made of them. 

In terms of software, the 
upgrade to the 1090 was not 
expected to have any effect on 
users. However, one small problem 
was revealed when users executed 
the system program, SETTTY. The 
bug was diagnosed and fixed by 
Monday evening. 

The upgrade was carried out 
with a minimum disruption of 
service. Digital Equipment 
Corporation's field service group 
worked continuously for 48 hours to 
ensure that the disruption of 
service would be minimal. They 
deserve high praise for their 
efforts. 

KL10B Hardware Highlights 

The highlight of the new 1090 
system is the KL10B Central 
Processor. Few users working at 
remote terminals ever need to 
become familiar vjith the hardware 
they are controlling, but many of 
them are still interested in just 
what makes the system work. For 
their benefit, included here is a 
brief desciption of the differences 
between the KL10B and the KI10, 

cont'd 
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DECSYSTEM-10 BEHS cont'd 

The KL10B is controlled by a 
microprocessor which must be loaded 
with the appropriate micro program 
before any acticxi at all can be 
taken by the CPU. Among the many 
advantages this technique offers is 
the capability of modifying the 
micro code to add a new machine 
instruction or change an old one, 
instead of rewiring the circuits 
themselves. In fact, the KL10B 
processor is capable of executing 
the DEC3ystem-20 instruction set 
simply by changing the micro 
program. Users might be interested 
to learn that version 157 of the 
1090 micro code is executing their 
instructions. 

One of the major features of 
the KL10B is its speed which 
results from the use of a 2 K-word 
cache memory. Approximately 90% of 
the time, the processor can use the 
cache to access a word rather than 
directly referencing main memory. 
Although the MFIO memories used in 
UTCC’s system have a full cycle 
time of 950 nanoseconds, the KL10B 
attains an average execution rate 
of about 1.8 million instructions 
per second (MIPS). The KIIO only 
managed to achieve 0.8 MIPS. 

In earlier systems the 
advantages of a cache memory were 
not as apparent if direct memory 
access peripheral devices were 
included. In these instances, it 
was necessary to keep track of 
whether cache or main memory 
contained the valid data for a 
particular location. This 
restriction has been removed in 
relation to both the disk and 
magnetic tape equipment on 1090 
systems by the use of RH20 internal 
channels. Since the data is 
processed by the internal memory 
controller, the cache is always 
valid. 

Related to the use of a cache 
memory is the ability to interleave 
core memory modules. Depending on 
the configuration of memories and 
peripheral devices, the 1090 can be 
one way, two way or four way 
interleaved. The UTCC system uses 
two way interleaving which means 
that two words can be fetched 
during one memory cycle and saved 
in the cache. Later, the extra 
word can be accessed without going 
to main memory. 

At this point, the question, 
"But what do I get out of all this 
increased speed?" may be asked. 
The answer is better throughput, 
faster response and lower cost 
computing. With respect to the 
latter advantage, the following 
article describes the new rate 
schedule. 

Ed West 

NEW DEC 1Q RATE SCHEDJJJJS 

The new DEC 10 rate schedule 
resulting from the upgrade from the 
1060 to the 1090 went into effect 
on July 1. A number of users have 
already been pleasantly surprised 
to discover that the new KL 
processor is more than twice as 
fast as the KI it replaced. In 
some cases, the improvement is 
almost a factor of four, the exact 
amount depending on the program 
being run. Our benchmarks indicate 
that on the average the CPU runtime 
and memory utilization charges 
reported to the user have been 
reduced to about 38$ of their 
previous values. 

cont *d.. 
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NEW DEC 10 RATE SCHEDULE cont’d 

To obtain the same income for 
the same job, UTCC would have to 
increase these rates to $5<.52/CPU-* 
min. (from $2.10) and $0,47/KW- 
min. (from $0,18), However, our 
review of typical 1060 session 
charges indicated that certain 
types of users would pay excessive 
session charges once the initial 
discount period ends on September 
1. 

This situation should be 
remedied by the new DECsystem-10 
rate schedule , All users will 
experience at least some reduction 
in their session costs. More than 
a few will find that the cost of 
using the DEC 10 system has been 
dramatically reduced. To reduce 
the session charge for users 
involved in large amounts of text 
editing (a process which makes 
minimal use of most system 
resources) the connect charge has 
been cut from $3,00 to $2.00/hour, 
The most heavily charged users were 
probably those using large 
interpretive language processors 
such as APL (31 KW) and CPL (39 
KW). The greatly reduced Memory 
Utilization charge will be of 
particular benefit to this class of 
user. 

Finally, in order to maintain a 
consistent policy for all UTCC 
machines, various spooling and tape 
usage charges have been 
Implemented. 

The following is an outline of 
the old DEC 1060 rates compared to 
the new DEC 1090 rates. 

nm UNIT 1060 logo 

CONNECT /hour 3.00 2.00 
CPU /min 2.10 3.90 
MEMORY /KW rain .18 .125 
DISK I/O /Kblocks .60 .50 
Tape Mounts /mount - 1.00 
Tape Usage /hour - 3.00 
Line Printer /Klines - 2.00 
Card Reader /Kcards •> 2.00 

Ed West 

UTCC USER FORUM 

A User Forum is scheduled for 
the St, George campus on Wednesday, 
July 12 at 2P,M, The forum will be 
held in Room 202 of the Galbraith 
Building. The agenda for the forum 
is as follows. 

1. Status of UTCC consolidation. 
2. Status of UTCC equipment. 
3. Intelligent Terminals. 
4. New Services. 
5. ATS Status, 

All users are welcome to attend 
the forum. Coffee and donuts will 
be provided. 

Ralph Lombardi 
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THE 9TH ONTARIO UNIVERSITIES 
COMPUTING COMFEREMCE 

This year, the 9th Ontaric* 
Universities Computing Conference 
was held at Carleton University 
from June 21 to June 23. The 
central theme of the conference was 
’’Time-sharing and Interactive 
Computing in the University 
Environment”. The papers presented 
dealt with such topics as Computer 
Aided Instruction, issues in system 
selection, user services in a time” 
sharing environment, and computer 
science education and mini-computer 
applications. 

The University of Toronto was 
represented by two speakers, 
Professor T, Fertuck, from the 
Faculty of Management Studies, and 
Mr, H, Spencer, who is vjorking on 
the Computer Systems Research 
Group’s SP/K project. Professor 
Fertuck’s topic concerned TREE, an 
interactive system designed for 
student use in solving problems in 
management science and statistics. 
Mr, Spencer discussed the 
implementation of SP/K on a mini¬ 
computer, As he described 
how the computer can be made 
available for classroom use. That 
is, the computer is mounted on a 
cart and wheeled from one classroom 
to another. 

Other speakers at the 
conference included Ms. N Pratt and 
Ms. S, Sotiroff from the University 
of Western Ontario. In their 
presentation, Ms, Pratt and Ms, 
Sotiroff described the results of 
teaching French students using 
computer assisted vocabulary drills 
as a supplement to traditional 
teaching techniques. 

Ms, S, Hemphill, from the 
University of Waterloo, presented a 
talk on how Waterloo’s installation 
has mad® use of on-line 
documentation, remote consulting, 
and slave/master consulting 
terminals to address the problem of 
advising in a time-sharing 
environment. Dr. W. Thorpe from 
McGill University described how 
McGill’s installation has developed 
from one in which batch processing 
was the principal mode of operation 
to an integrated batch and time¬ 
sharing environment. Dr. Thorpe 
also discussed the benefits that 
have been realized as a result of 
this development. 

The above are only a few 
examples of the many sessions 
offered at the conference. For 
users requesting a more detailed 
description of the conference, a 
copy of the proceedings will be 
made available at the Information 
Office as soon as they have been 
compiled. 

Aside from the formal sessions, 
the conference provided an 
opportunity for attendees from 
installations located throughout 
Ontario and in several other 
provinces to compare notes and 
discuss common problems. Next 
year’s conference will again be 
held in Ottawa with the University 
of Ottawa acting as the host 
installation. 

Don 
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APL USER'S CONFERENCE 

l.P. Sharp Associates is 
sponsoring an APL user's 
conference, to be held at the Hotel 
Toronto, September 18-20, 1978, 
The conference will feature 
speakers from North America and 
Europe and sessions will be 
provided for specific industry 
segment s. 

One day will be devoted to 
proposed extensions to the 
language, extensions to the system 
and extensions to the facilities 
provided on the network. 

Two advanced courses will be 
given concerning the use of APL in 
systems design and in data base 
design. 

The final conference session 
will cover APL standards for 
documentation and programming, and 
aspects of APL programming style. 

The registration fee for the 
conference is $145.00. 
Registration forms and a more 
detailed description of the program 
are available at the Information 
Office, Room 206, Engineering 
Annex. Users requesting further 
information concerning the 
conference are asked to contact: 

Rosanne Wild, 
Conference Co-ordinator, 
l.P. Sharp Associates Ltd., 
145 King Street, 
Toronto, Ontario 
M5H 1J8 
(416) 364-5361 

MANUALS FOR FALL COURSES 

Instructors who are planning to 
Include computer manuals on their 
course lists as "recommended" or 
"required" are reminded that the 
Information Office must have at 
least six weeks lead time to stock 
sufficient quantities of most 
manuals. 

Please send a letter to the 
UTCC Information Office, Room 206, 
Engineering Annex stating the 
manual title, publication number, 
publisher and course enrollment 
figure. 

Marg Doherty 

NEW MARK IV PROCEDURE 

Normal MARK IV processing runs 
are carried out using the MARK IV 
processing, sort, and report 
procedure, M4PSR. However, when 
these runs involve a great deal of 
data, the problems of intermediate 
storage for MARK IV and especially 
for the sort work datasets (which 
must be contiguous) can cause 
considerable difficulty. 

To counter this problem, UTCC 
has developed a new procedure, 
called M4PSRTP, This procedure 
allocates a greater amount of 
intermediate MARK IV work space. 
As well, the procedure allocates 
the necessary three sort work 
datasets to UTCC work tapes. 

cont'd 
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NEW MARK IV PROCEDURE cont’d 

The M4PSRTP procedure is 
Identical to the M4PSR procedure 
except for the fact that with the 
former, /*SETUP statements are 
required for the sort work tapes, 
(Refer to USERBOOK 3,3BATCH). 

Users with questions concerning 
any of the MARK IV procedures 
should contact the MARK IV Co¬ 
ordinator at 978-2695, John Bradley 
at 978-3995, or Herb Kugel at 978- 
7286. 

Herb Kugel 

MAIL 

UTCC has installed a program on 
the DECsystem to handle electronic 
mail. This program provides users 
with the service of transferring 
information from one account to 
another, or from one account to 
several accounts. A user can 
either send a short message, typed 
directly to the program, or send a 
file from his disk area. 
Similarly, messages can be received 
either at the recipient's terminal, 
or into a disk file on the 
recipient's disk area. 

Information accompanied by an 
example is contained in the HELP 
file. To access the HELP file, 
enter the monitor command; 

.HELP MAIL 

The program is entered by the 
monitor command 

.R MAIL 

Once the program has been entered, 
the command HELP can be typed for a 
list of mail commands. 

Future enhancements will 
include automatic notification at 
L(XjIN if there is mail waiting. In 
addition, if a message is sent to a 
PPN which is logged-in at the time, 
the PPN holder will automatically 
be notified that a message is 
waiting. These enhancements will 
be installed on the system in the 
near future. 

Ian Darwin 

STATISTICS ON THE DEC 

Western Michigan University's 
statistical package, STATPACK, has 
been installed on the DECsystem-10, 
STATPACK is a quite comprehensive, 
interactive package for statistical 
analysis. With the STATPACK 
package, data can be input from 
various sources and data banks can 
be created and used. As well, data 
can be transformed and sorted. 
Analyses available include 
descriptive statistics 
(frequencies, crosstabs, scatter 
plots, histograms), multivariate 
analysis (correlation, regression, 
factor, anova) and non-parametric 
statistics. Help is available 
almost anytime by typing HELP. 

To use the STATPACK package, type; 

.R STP 

and respond to the prompts (in 
upper case). Documentation is 
available by printing a file using 
IBMLST; 

.R IBMLST 
FILE; STP.DOC/I;DOC/switches.., 

cont'd 
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STATISTICS ON THE DEC cont'd 

where switch can be F:2009 for 8 
1/2 X 11 paper and upper and lower 
case. 

STATPACK will also accept 
commands from a file, but it can 
only access files in the user's 
area. The following dialogue 
demonstrates how to use the test 
'program' which is supplied with 
the system. This program puts most 
of the output into a file. 

.COPY TEST.CMD=TEST.CMDC1 54,13203 

.; copy the command file 

.COPY TEST.BNK=TEST.BNKD54,132^ 

.COPY TEST,DAT=TEST.DAT054,132CP 

.; copy the test data and data bank 

.R STP 

STAT PACK V4 
WESTERN MICH... 

DATA LIMITS... 
DO YOU WISH..,? <reply> NO 

FOR A BRIEF DESCRIPTION... 

WHICH COMMAND? <reply> @TEST.CMD 

From here, the commands drive the 
program, producing a file which 
contains the output, but not the 
input commands which are printed at 
the terminal. To print the output 
file, enter: 

,DIR S*,DAT ;to find the file name 
.; which is Stttt.DAT where tttt is 
.; the time of day 
.COPY Stttt.DAT=Stttt.DAT/P 
.; file must be re-formatted for 

printing 
.R IBMLST 
FILE: Stttt.DAT/switch... 

Since the commands are not 
listed in the output file, users 
may want to print the TEST.CMD file 
as well. Anyone having questions 
or problems is invited to call John 
Roth at 978-6878, or use the MAIL 
facility described in this issue of 
COMPUTERNEWS, Those wishing to use 
the MAIL facility should send their 
messages to the PPN £*154,132^ or 
John Roth. 

John Roth 

MATH DATASETS RENAMED 

On July 4, several disk 
datasets containing mathematical 
and statistical routines were 
removed. The math packages 
involved were the International 
Mathematical and Statistical 
Library (IMSL), Argonne National 
Laboratory Eigensystem Package 
(EISPACK), the old IBM Scientific 
Subroutine Package (SSP), the 
Designer's Optimization Package 
(OPTISEP), the ENGLIB routines, and 
the MATHLIB routines. Any user of 
these packages should contact a 
Computing Co-ordinator or an 
Adviser to determine what changes 
in the Job Control Language (JCL) 
statements are necessary. 

The datasets have been renamed 
in an attempt to provide a 
consistent naming structure for the 
source code, load module, and 
documentation datasets which 
pertain to the mathematical and 
statistical packages. In addition, 
the new names should improve 
maintenance and updating of both 
the current packages and any new 
packages which may be added in the 
future. These new names are used 
in the recently updated modules 
associated with Chapter 3.7 of 
USERBOOK. 

cont'd 
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MATH DATASETS RENAMED cont’d 

Questions or problems 
concerning this dataset renaming 
should be directed to Bob Chambers 
(978-8823). 

Bob Chambers 

SPEAKEASY SESSIONS 

SPEAKEASY finds a new home! 
Stan Cohen, SPEAKEASY founder and 
guru, announced the formation of 
the SPEAKEASY Computer Corporation 
(see) in Chicago recently. SCC 
will take over development and 
maintenance of the SPEAKEASY system 
from Argonne Laboratories. UTCC 
expects improved support for 
SPEAKEASY under the new 
arrangements. 

SPEAKEASY, described in 
USERBOOK module 3.3SPEAKEASY, is a 
comprehensive interactive computer 
system. Please refer questions 
and/or problems concerning 
SPEAKEASY to Ian Darwin, 49 St. 
George, (416) 978-7318. 

laP-D^rwin 

TEXT CONCORDANCE BI-PASS 

Text Concordances are usually 
very costly in terms of both 
machine time and paper. This can 
be attributed to the fact that the 
entire dataset usually must be 
processed, even in cases where only 
a small subset of data is required. 
The program, TAPESCAN was developed 
by UTCC in an attempt to solve the 
problems related to the use of Text 
Concordances. 

TAPESCAN searches an input text 
for a maximum of up to 60 variable 
length strings, each string being 
from 1 to 78 bytes in length. The 
program then outputs all records 
containing any of these strings. 
As well, the number position of the 
record within the dataset is 
output. 

TAPESCAN, which is written in 
Assembler, is quite fast and uses 
only 4K of core (plus I/O Buffers). 
The versatility of the program is 
demonstrated by the fact that only 
a predefined part of a given input 
dataset need be processed on each 
run, 

TAPESCAN is currently being 
documented. Until the 
documentation becomes available, 
users interested in the TAPESCAN 
program are encouraged to contact 
Herb Kugel (978-7286). 

Herb Kugel 
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PERSONNEL CHANGES 

John Sutherland, who Is a 
programmer in UTCC’s Assurance 
Group, will be leaving the Centre 
effective July 14, 1978. John will 
be returning to Control Data, Best 
wishes, John. 

Joining us, as a permanent 
staff member, is Janet Howarth who 
has worked with us as a part-time 
clerk in the accounts receivable 
area. Janet will continue working 
in the accounts receivable area, 
carrying out the clerical duties 
which she performs so efficiently. 
We are pleased Janet has decided to 
join the Centre as a full-time 
staff member. 

Clara Silva 

RECENT ACQUISITIONS IN THE 
DEPARTMENT OF COMPUTER 
SCIENCE LIBRARY 

Brown, Gary DeWard. 
System/370 Job control language. 

New York, Wiley, 1977. 

Computing reviews. 
Bibliography of current computing 
literature, 1975, 1976. 

Gotlieb, C.C. and Gotlieb, L.R. 
Data types and structures. 

Englewood Cliffs, N.J., Prentice-Hall, 
1978. 

Hennie, Fred. 
Introduction to computability. 

Reading, Mass,, Addison-Wesley, 
1977. 

Manna, Zohar, Waldinger, R. 
Studies in automatic programming logic 

New York, North-Holland, 1977. 

McCracken, Daniel D. 
A guide to PL/M programming for 
microcomputer applications, 

Reading, Mass., Addison-Wesley, 
1978. 

Scaletta, P.J., Jr. and Walsh, J.L. 
Understanding computer contracts. 

Park Ridge, Ill., D.P.M.A., 1974, 

Symposium on Mathematical Foundations 
of Computer Science, 6th, tatranska 
Lomnica, Czechoslovakia, Sept, 1977. 

Mathematical foundations of computer 
science, ed. by Gruska, 

Berlin, Springer-Verlag, 1977, 

Canadian Information Processing 
Society. 

Canadian salary survey 1977. 
Ottawa. 

Canadian Information Processing 
Society. 

Canadian software survey 1977. 
Ottawa. 
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DTCC SYSTEMS 

SYSTEM/^70 MODEL 

- located tn SF103/105/n2 
- provides General Purpose Job Stream^ High Speed Job Stream, 

TSO, msuR 
» ^ megabytes of memory 
« OS/MVT with HASP 

S7STEM/360 MODEL 65 

•» located In McLennan Physical Laboratories 
«» provides APL and ATS services 
« 11536k bytes of core 
- OS/MVT with APL and ATS 

COMPUTER RESEARCH FACILITY 

- located in SF207 
» DEC GTi»l{ System with PDP-11 AO CPU 
- DEC GT40 System with PBP-11/05CPU 
- provides specialized graphics and interactive graphics 
•» provides on-line and real-time computing services, data 

acquisition and minicomputer services 

DECSYSTEH 1060 

» located in SF109/112 
«» provides General Purpose Time-Sharing 
<» 256k - 36 bit words of memory 
<» TOPStO operating system 
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DTCC pire:ctory 

k RECTOR MANAGER. SYSTE-M HARDWARE 

^ Dr. Doron Cohen NP352 8948 Eugene Siciunas EA201 4967 

ASSOCIATE DIRECTOR MANAGER. COMPUTER RESEARCH FACILITY 

Fein Hikkor NP352 5058 Dennis Smith SF207 4086 

ASSOCIATE DIRECTOR LAB CO-ORDINATOR (CRF) 

A1 Heyworth ML354 4936 Krishna Patnaik SF207 4086 

INFORMATION OFFICE ACCOUNTS 

General Inquiries EA206 4990 Sylvia Hay EA206 7148 
Harg Doherty EA206 6995 Merton Hunte EA206 8702 

MANAGER. SERVICES ACCES? (popE$ 

Stan Yagl SG200 7331 Janet Howarth EA206 8703 

INFORMATION SERVICES 

Don Gibson EA201 5568 

SDPERVISOR. CDSTOMSH SERVICES NOTE: 

Stan Yagl SG200 7331 EA = Engineering Annex 
SF = Sandford Fleming 

SUPERVISOR. PROGRAMMING SERVICES SG = 49 Sto George 
KP = McLennan Physical (New Physics) 

Helen Peacock SG201 6877 SS = Sydney Smith 

SUPERVISOR. APPLICATIONS 

1 Herb Kugel SG304 7286 JOB AND SYSTEM STATUS QUERIES 

SDPERVISOR. CO-ORDINATORS SYSTEM/370,TSO 7373 

Ralph Lombardi SG305 7130 ATS/APL 6234 

COMPDTING CO-ORDINATORS 2741 TERMINAL MALFUNCTIONS 7107 

Engineering Annex Terminal SEpVTCE? 
Jill Reece EA103A 4357 PI&E-UP ADVICE 

Tine-Sharing Support APL.ATS 7200 CENTREX 6710 
TS Advisors EA103 6465 7201 NON CENTREX 7107 
Mark Tapia EA103A 7109 TSO - 2741 7303 6465 
Program Advisors EA103 8599 TSO - TTY 7386 6465 

DATATALK 6710 6710 
Erindale HYLBUR 7235(EBCDIC) 8599 

Clem DiPlacido 828. -5311 3950(ASCII) 
CENTREX 

Scarborough 3954(ASCII) 
Ibor Prociuk 284- -3173 NON CENTREX 

Arts and Science DEC 4224 CENTREX 6465 
Sue Chong SS2104 6509 4244 NON CENTREX 

New Physics 
Bob Chambers NP1201 8823 

MANAGER. OPERATIONS 

Derry Cox EA201 7092 

SUPERVISORS. OPERATIONS 

Paul Scarborougb(DEC S/370-165) SF103 6220 
Earn Jain (S/350—65) NP333 7374 
Dave Wong (S/370-158) 6864 

MANAGER. SYSTEMS 

Sean Keeley 3579 



*11 

‘Jk 

.•r 

■Jii' 

’twr"' 
[ ■». 

/ > 

'i> -<»>■-< 

Jiu 

S* 

A/W i ddtiiv 

i\, -fi*j5 i 

ytfj ^^it,:i'- 
^'>.m0i'k h- 

p-l> 
'! *Vo.^ 

'if.' 

<Wr iiUlL 

”S 
*4i' 





OlNOyOl do AlISddAlNn 

Aavyeio s±yveob 
lN3WldVd3G S1VId3S 

V±iV>f SSIK* 

'vavNVO ‘oiNoyoi 
‘3aiN30 bSindWOO 

OINOUOA 30 Ai.iS%13AINn 


