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Next Issue : 
The First Issue 
for the University’s 
First Academic Term 

In the next issue of “Channel” , we will 
have addresses from senior members of 
the University to mark the beginning of 
the first academic term of the University. 
A parade of the computing services 
provided by the CCST wiII also be given. 

Editor’s Notes Editor’s Notes 

Channel is a bi-monthly Channel is a bi-monthly 
publication of the publication of the 
centre of Computing Centre of Computing 
Services and Services and 
Telecommunications Telecommunications 
fCCSTj of HKUST. fCCSTj of HKUST. 
Prepared by the Prepared by the 
Computing Information Computing Information 
Centre WC), Channel Centre WC), Channel 
provides valuable provides valu&le 
information about CCST information about CCST 
plans, developments plans, developments 
and services. Topics on and services. Topics on 
new trends in new trends in 
computing technology or computing technology or 
other related topics of other related topics of 
interest are also interest are also 
included. User included. User 
contributions to contributions to 
Chunnei are welcome Chunnei are welcome 
and should be sent to and should be sent to 
the Editor along with the Editor along with 
the author’s name and the author’s name and 
department. department. 

Chamel is distributed Chamel is distributed 
to at1 University to at1 University 
members who are members who are 
registered users of the registered users of the 
CCST services. CCST services. Other Other 
parties who would like 
to have their names 
added to our mailing list 
for Chary& may 
complete and x&urn the 
form on the last page to 
the Computing 
Information Centre. 

Esther, Chit?, Editor of Chmnet 
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The Simulation of Distributed Sensing and Control: 
An Industrial Application of Artificial Intelligence at CCST 

When the legendary William Tell shot the apple off his 
son’s head, people were overwhelmed by the fact that he 
could have killed his son instead of hitting the apple. The 
entire episode, however, could be described in a more 
scientific, although somewhat heartless, manner as follows: 
He acquired the target by visual sensing and estimated the 
distance between the launcher (bow) of the projectile (arrow) 
and the target (apple). He sensed wind velocity with a wet 
finger, and inspected the projectile for imperfections which 
might cause aerodynamic anomalies. After carefully 
considering all these factors, he adjusted the trajectory by 
aiming a few inches away from the apple. The result is 
history. Scientifically, the accuracy of the feat can be 
measured by the ratio of target size to distance. In this case, 
the apple was perhaps 2” in diameter and the distance perhaps 
20 yards, so the ratio will be 1:360. 

and control before he launched the arrow toward the apple. 
His sensing of the distance, wind velocity and aerodynamic 
anomalies of the arrow were full of uncertainties because 
estimates were based on experience (and because the sensing 
instrument, his body, is itself dynamically uncertain), with 
no scientific instruments to determine objective values. 
Nevertheless, he instantly integrated all these factors with 
his experiences, made a “decision”, and hit the target. 

On the other hand, during the Voyager’s journey, every factor 
was precisely known or accurately measured-the distance, 
the rocket thrusts, and the interactions of the gravitational 
fields of the different bodies (thanks to a man named Isaac 
Newton). Furthermore and most importantly, the trajectory 
was tracked continuously, with correction maneuvers being 
performed en route. The behaviour of a spacecraft and its 
controlling forces can, in fact, be described precisely by 
mathematical equations. With proper inputs of parameters, 
the correct “decisions” can be made without the possibility 
of any error. The decision-making process, as compared 

Now consider another event: In early September 1977, the 
spacecraft Voyager was launched by a Titan IV rocket toward 
a point in space near Jupiter. Two powerful strap-on solid 
propellant 
boosters 
provided lift-off 
thrust; when 
they burned out, 
the centre-core 
liquid rocket 
took over. After 
the first two P 

with the 
William Tell 
case, is a piece 
of cake. 

Our world is 
not like the 
clean-cut and 
precise world 
the Voyager 
encountered. 

stages of the I 
liquid rocket 
were exhausted, a high energy liquid hydrogen third stage, 
named Centaur, was ignited. Finally, at an altitude about 
150 miles up and 600 miles down range, the Voyager was 
inserted into an elliptical earth orbit still attached to the 
third stage. Two hours later, the Centaur rocket was ignited 
again at the apogee of the elliptical orbit to send the Voyager 
on her interplanetary mission to Jupiter. Nine and a half 
months later, on 9 July 1979, the Voyager arrived a few feet 
from the predetermined point in space near Jupiter to begin 
her fly-by encounters with Jupiter and its moons. The 
distance the Voyager had travelled was about one billion 
miles. Therefore, accuracy in terms of the target size : 
distance ratio is 1:10*2, a seemingly incredible achievement 
compared to what the legendary William Tell was able to 
do. 

In terms of degree of difficulty, however, the accomplishment 
of William Tell is far greater than the Voyager’s journey to 
Jupiter. William Tell faced great difficulty in both sensing 

Especially in the industrial world, where decision-making is 
based on the “facts”, uncertain “facts” can cause great agony. 
For example, one source of uncertain facts is instruments 
whose accuracy or calibration is questionable. When control 
actions to be initiated are also full of uncertainties, the end 
results become uncertain. In fact, many industrial processes 
may be described as “chaotic” as all factors interact randomly 
and control seems impossible. The brain handles such 
apparently chaotic, real world data as a matter of course, 
routinely making decisions in spite of uncertainties. But 
machines designed to mimic this capability - i.e., to exhibit 
axtifxial intelligence - have encountered two major hurdles 
which have thus far proven insurmountable. 

The first difficulty is distinguishing real values from 
uncertainties, ambiguities, and non-unique input. The 
approach in creating. artificial intelligence in industrial 
applications is to store all previous relevant experiences, 
and then to input criteria by which these experiences can be 
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evaluated, as the basis for making optimal new decisions. 
With today’s computer power, it seems that such a task 
should be straight-forward and achievable with relative ease. 
But the fact is that today’s most powerful computer still has 
difficulty executing software to recognise a human face - 
a task which any baby a few months’ old can do when 
mother’s smiling face appears. 

The second major hurdle to the application of artificial 
intelligence in industry is handling multiple, simultaneous, 
and uncertain (i.e., confusing) sensor input. Control actions 
must be correspondingly multiple and variable over time. 

To demonstrate the difficulties, consider a hypothetical 
“artXcially intelligent” fire control system on the HKUST 
campus. Suddenly, several fires occur simultaneously at 
various locations while, at the same time, water supply is 
limited to only a few tanks at different locations. What 

8 happens? The sensors at multiple locations detect the fires 
and measure their intensity. The artificial intelligence system 
for the fne control system faces the following “decision”: 
With limited water supply, which fire is to be dealt with 
first, using which water supply, in order to minimise damage? 
The tolerance or uncertainty of the sensors, threat to human 
life, and value of endangered facilities must be “considered.” 
Once the system decides, certain amounts of water from 
specific tanks are delivered to the sprinkler systems, sensors 
begin to feed back, and a continuous distributed multiple 
input and multiple output feed-back control loop is complete. 
This is a continuous process in which controls adjust to the 
real-time situation, including the possibilities of sensor error 
and control malfunction. This must also be a highly accurate 
process, aiming a! zero defects and fault-proof performance. 

Without a doubt the system is extremely complex, and 
computer simulations demonstrating system performance are 
impressive. But a vital question remains: Will it work in 
real life? The special characteristics of signal hansmission, 
interference, real-time delays and other phenomena of real 
situations cannot be simulated. In a multi-input and multi- 
output artificial intelligence system, real-time sequencing of 
the data, error enhancement between channels, data delays 
by the data acquisition system, and interactions between I/ 
0 channels are of critical importance. Whether a control 
algorithm wilI perform according to the design requirement 
or go into a loop under certain conditions must be thoroughly 
tested. For example, in order to determine output (i.e., take 
action), the artificial intelligence system may request more 
data from sensors with particularly high error tolerance. 
Meanwhile, inputs from other sensors may change in such 
a way that the system requests another round of data-taking 
before making a decision. Thus a never-ending loop occurs. 

To prevent this type of situation, it seems that the only way 
is to perform a real situation verification. This means that 
fires should be started at our campus with the water supply 

shut down, and we observe whether the fire control system 
performs properly. Even with the Fire Department standing 
by, the idea is lunatic! 

CCST, with its campus-wide fibre optic link to terminals 
throughout campus, offers a more realistic if not ideal 
alternative for testing multi-input/multi-output systems. Each 
sensor function with its full scope of characteristics such as 
engineering tolerance and output errors can be locally 
simulated by a terminal. Unusual situations-such as the 
bursting of a water pipe in the campus fire example---can 
also be simulated locally. Control devices receiving 
commands from the artificial intelligence system can also 
be simulated by the distributed terminals. These simulated 
sensors and controllers are connected of course by optic 
fibres, and all converge at the mainframe computer where 
the artificial intelligence system is being tested. Furthermore, 
at each local terminal, some kind of memory device will be 
present, enabling the central mainframe to issue 
“programmes” that will mimic the local sensing or control 
devices. This is a very natural way for testing distributed 
multi-inputs/outputs systems. All fires aside, CCST is in 
fact the ideal place for testing, developing and verifying any 
sophisticated multi-inputs/outputs distributed artificial 
intelligence system, whether for academic or for industrial 
applications. 

Now what happened to the Voyager? When it reached 
Jupiter, because of its precise orbit, the Voyager wove 
through the Jovian system sending back spectacular images 
of the surfaces of both Jupiter and its moons, including the 
four largest first observed in 1610 by Galileo. On 25 August 
1981, the Voyager rendezvoused with Saturn; on 24 January 
1986 it encountered Uranus and, on 24 August 1989, 
Neptune, sending incredible wealth of scientific information 
along the way. This spectacular grand tour of the solar 
system was made possible by perfect functioning of the orbit 
control and sensing system. Sometime in 1990, the on- 
board plasma detector indicated that no more photons were 
present in the atmosphere around the Voyager. This means 
that the Voyager has travelled beyond the heliosphere into 
space where no solar wind has reached. Having reached 
the boundary of the solar system - and continued, the 
Voyager is the fust man-made object to escape the solar 
system and enter the Universe. At a speed of more than 
150,OfKl miles per hour, the Voyager is now heading to the 
nearest constellation in the Milky Way. ETA (estimated 
time of arrival) is approximately two million years. 

Prof. Jay-Chung Chen 
Director of Research Centre and Professor of Mechanical 
Engineering 
rcjcchen @uslhk. BITNET 
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Move to the 
Sai Kung Campus 

0 0 0 

Most probably, you have noticed the count down message 
displayed on the computer everyday. Today (July 4), the 
count down message “90” appears on the screen that alerts 
us on the tight schedule we have to meet before the start of 
the class. Yet, there is another date which exerts even greater 
pressure on CCST have not been displayed, August 12, the 
date of move to the Sai Kung campus. That is now only 38 
days away ! 

As daily operation of our university relies heavily on com- 
puters, maintaining a reliable and productive environment 
during the move is our goal. The move should be transparent, 
the impact to our users should be minimum, and yet good 
response should be maintained All our plans are working 
towards a smooth transition during the whole big event. 

Network Cabling 

Nothing can work nowadays without the network. In the 
past few months, we have been urging the building contractor 
to ahow CCST to have early access to the new campus 
before the hand over. Finally, with the coordination of 
RHKJC, we manage to start our network cabling in mid- 
June. 

It is a great job to finish alI cabling within six weeks. Our 
system engineers have been working very closely with the 
cabling contractor in monitoring the progress. One big task 
is to reveal all the trunkings in the campus. We discovered 
nearly 100 areas where the trunkings were not built accord- 
ing to the specified bending radius! Requests have been 
raised to the building contractor and necessary adjustments 
have been made. The fibre backbone network is now being 
laid We will continue to monitor the process closely and 
try our best to push hard so that the network cabling can be 
finished before August 12. 

Bridging the Two Networks 

According to the plan, the move will be in three phases, 
starting from Aug 12 to the end of August. During this 
period, we have to maintain two networks, one in Ha&our 
City, the other in the new campus. A pair of TransLan 
bridges have been borrowed from RHKJC to connect the 
two networks through a Tl (1.544M bits/set) dataline. The 

bridges would make the two networks become a single logi- 
cal network transparent to all computer users. 

Network Servers 

Currently we have five production servers, one VAX server 
for Information System, one VAX server for network and e- 
mail service, one VAX server for academic service and two 
Unix servers. To minimise the impact to our users, all these 
servers will be moved to the campus during weekend in 
three different phases. 

Phase one is to move the academic VAX server on August 
10 to 11. This would leave the system to be run on the new 
campus for one week to assure we have a stable VAX system 
on the new campus. Next will be the network and e-mail 
server and the Unix servers on August 17 to 18. Since the 
e-mail server is crucial, the academic VAX server will act 
as a backup if by any means the e-mail server gets damage 
on the move. There will also be Unix workstations to serve 
as backup Unix servers. The third phase is to move the 
Information System server on August 24 to 25. Again, the 
academic VAX server can act as the backup to the Infor- 
mation System server. 

Serious cabling problems may cause segmentation of the 
whole network. Several small network servers have also 
been purchased to act as standby, so that standard network 
services can still be maintained under such awkward situa- 
tions. 

Tests in Harbow- City Once 

It is always UST’s goal to adhere to the state-of-the-art 
technology. To ensure a reliable environment, the new 
hardware and software being used in the future campus have 
been tested, or will be tested before we move into the campus. 
These include the most advanced FDDI and Ethernet 
hardware and software. Nearly 90% of the products have 
been tested. We are waiting for the final pieces to form a 
pilot network similar to the campus network to complete 
our tests. 

Stafjr Movement 

0 0 0 

Last but not least, CCST’s staff would also move in phases 
to provide support to University staff in both offices ! 

Lawrence Law 
Manager of Systems & Operations 
cclawQusthk.BiTNET 



8 Channel Issue No. 7 

The Scientific Computation Research Laboratory 

Introduction 

HKUST is mandated to become a world-class research uni- 
versity with an economic mission to assist in the economic 
and social development of Hong Kong. Objectives include 
an orientation towards technology and business with a 
particular emphasis on postgraduate education. 

To support research and postgraduate teaching, the Univer- 
sity will have a number of Departmental Terminal Rooms 
(DTRs) and computer laboratories. CCST will operate a 
Scientific Computation Research Laboratory which is the 
focus of this article. 

The Scien.tific Computation Research 
Laboratory 

The laboratory is on level 140 and has a floor area of 140 
m2. Diagram 1 shows its location and also the locations of 
the Computer Barn, Business Computing Laboratory, and 
the three DTRs. 

Initially, the laboratory will be equipped with one HP Apollo 
9000/750 CRX and three HP Apollo 9000/730 CRX 
workstations, all donated by Hewlett Packard Company. The 
750 will act as the server to the 730s. Their configurations 
are as follows: 

HP Apollo 9000/750 CRX (One unit): 

- 32 MB RAM 
- 420 MB internal disk / 1.3 GB external disk 
- 19” 1280x 1024 pixels color display 
- others: CD-ROM reader, DAT, 3.5” floppy drive 

HP Apollo 9000/730 CRX (one unit): 

- 32 MB RAM 
- 420 MB internal disk / 420 MB external disk 
- 19” 1280x 1024 pixels color display 
- others: track ball, control dial, button box 

HP Apollo 9000/730 CRX (two units): 

- 16MBRAM 
- 420 MB internal disk 
- 19” 1280x1024 pixels color display 

The HP workstations are RISC-based and have MIPS and 
MFLOPS ratings of 76 and 22 respectively and can deliver 
72.2 SPECmarks. On the graphics performance, they can 
achieve 1.15 million 2D/3D vectors per second. 

CCST has already ordered some software for those machines 
which include C, F77, Pascal, GKS, PRIGS, and NCS/NIDL. 
Additional software for symbolic computation, mathemati- 
cal and statistical analysis, and data management are being 
considered Your input to this software selection exercise is 
sought. 

From the discussions with faculty, we understand that many 
of their research works involve a lot of number crunching - 
some of them are real “MIPS eaters*‘. Some faculty have 
already had specific projects in mind which will need the 
computing power of these high-end HP workstations. 

Diagram 2 is the floor layout of the laboratory. At the 
beginning, the three 730 workstations will be situated ‘com- 
fortably’ in three separate p -shaped cubicles. Of 
course, the laboratory will become less spacious as periph- 
erals (e.g., AO-plotter, digitizer, etc.) and additional 
workstations are added in the future. There is a small 
meeting room in the laboratory for small group discussion 
and presentation. 

With the above information as background, faculty who have 
an interest in using the above facilities or have special hard- 
ware and software needs are welcome to discuss their re- 
quirements with CCST. 

Danny Tang 
Manager of Computing Information Centre 
ccdannyBusthk.BITNET 
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Room 

Diagram 2 The Scientific Computation Research Laboratory. 

FrameMaker V2.1 
Now Available 

CCST has selected FrameMaker as the publishing software 
for Unix workstations. FrameMaker integrates word 
processing, page layout, graphics, typography, mathemati- 
cal equations, and book building. The software is X- window 
based and has a WYSIWYG user interface. It has a built- 
in 130,000 word spell checker which not only catches spelling 
errors, but also proofreads document for extra spaces, sus- 

picious punctuation, unusual hyphenation, repeated words, 
and other forms of bad form. Documents produced by 
WordPerfect, Interleaf, etc. and images in HPGL, EPSI, 
IGES, etc. formats can be imported into FrameMaker 
document. 

Interested users should contact the User Consultation Team 
for details. 

5y the User Consuttation Team 
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Hints on using 
E-mail system 

. . . . .::I == -*- = ::= pI . . ei 5 - ‘I - 0 G:‘= 
Many factors determine the response time of an E-mail 
system, which include number of simultaneous users, disk 
utilization and the setting of some system parameters, etc. 
As a matter of fact, some factors are in the hand of the 
users. You, as a user, can help to improve the performance 
of our E-mail system by following the two guidelines below: 

1. Delete obsolete mail messages. 

2. Organize the mail messages into folders. Folder pro- 
vides a convenient way to group related messages 
together, thus allows easier and faster access to mes- 
sages. 

How to do these? 

1. Delete Messages 

For PCMail user 

a. Select the message for de- 
letion by positioning the 
cursor on it. 

b. Execute the “Delete” command option. 

The Mail system will respond with a message “Done” 
displayed at the bottom line of the screen. The sys- 
tem indicates a message as deleted by displaying a 
“D” next to the issued date of the mail in the direc- 
tory list of the folder. 

For VMS Mail user 

The user may use the command DELETE to remove 
any message from the Mail system. For examples: 

MAIL> de1 d (To delete the current message) 

MAIL> del/all d (To delete all messages 
in the current folder) 

MAIL> de1 2,7,15-21 d (To delete messages 
numbered 2,7 and 15 to 
21) 

The deleted message will be temporarily stored in 
the system maintained folder “WASTEBASKET” 
until the user quits the mail session. That means the 
user can recover a message deleted in the current 

2. 

mail session by moving it out from the 
WASTEBASKET folder to another folder. 

Organize mail messages into folders 

New mail messages are stored in the NEWMAIL 
folder and are moved automatically to the MALL 
folder after being read. Thus, the MALL folder can 
grow tremendously large as more and more messages 
are added to it. As a result, when users switch back 
and forth between the MALL and NEWMAIL fold- 
ers, there may be noticeable delay in response time. 
One way to improve the performance is to organize 
mail messages into different folders. 

m 111) 

For PCMail user 

a. Select the message for moving by positioning 
the cursor on it. 

b. Execute the “Move” option. 

C. Choose the required folder from the displayed 
list of existing folders, or if a new folder is to 
be created, choose <New folder> and then 
enter the folder name. 

For VMS Mail user 

The user may use the command MOVE to move 
messages form one folder to another. For examples: 

MAIL> move hku J (To move the current 
message to the folder 
“hku”) 

MAIL> move/all cu d (To move all the mes- 
sages in the current folder 
to folder “cu”) 

Details of the above mentioned, or other, E-mail commands 
may be found in the “Introduction to Network Services” 
booklet prepared by CCST. 

Tony Chan 
User Consultation Coordinator 
ccfony@usthk. BITNET 
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CCST Contact Points 
Ext. E-mail 

User Consultation Coordinator - Problem Reporting E-mail Account - 

Mr. Tony Chan - 1476 cctony CCHELP - 
For users to send in their problems and dificuities via 
e-mail. A consultant will respond to messages sent to . 
this account as soon as possible. 

rr#lwLBrrntT vu&,r# San.5 
1 

I 

Suggestion E-mail Account - -- 
CHANNEL - 

1 For users to send in their queries, ideas, suggestions ._ ccscott 1 and comments concerning services we provide. A 

UNIX Support 0 
Mr. David Yeung - 

Telephone Ser 
Mr. Scott L’neung - 

vices Coordinator - 
. mm .111/h 

Training Courses Registration 
Ms. Anna Mak - ccanna 

Requests for Computing Resources - 
Mr. Danny Tang - 1512 ccdanny 

consultant will respond to messages sent to this account 
as soon as possible. 

Phone E-mail 

cl cl cl 0 0 0 cl cl cl cl 

Centre of Computing Services and 
Telecommunications. . . . 

Director 

Mgr. Systems & 
Operations 

Dr. Wm. Max Ivey 

Mr. Lawrence Law 

Mgr. Information 
Systems 

Mr. William Tung 

Mgr. CIC 

Mgr. Systems 
Engineering 

Mr. Danny Tang 

Mr. Michael Tang 

Editor of Channel Miss Esther Chan 

FAX 
Dialup 
Computer rocm 
SE workshop 

E-mail 
Phone address 

1440 CCmaX 

1442 cclaw 

1443 ccbtung 

1512 ccdanny 

1533 ccwuang 

1537 ccesther 

736 7088 
736 9181 

1494 
1535 

The telephone extensions are (852) 302-xxxx. 
The BITNiT addresses are E-mail addres.@usthk.BITNET 

Channel Mailing List 
A mailing list is maintained for the distribution of 
Channel. To be placed on the mailing list*, fill out this 
form completely and mail to the Computing Information 
Centre, CCST, 13/F, World Shipping Centre, 7 Canton 
Road, TST, Hong Kong. Please print clearly. 

0 Add my address to the mailing list 

q Address change (write new address below) 

q Remove my name from the mailing list 

Name : 

Organization : 

Address : 

‘Registeredusers of the CCSTservicesareplacedautomatically 
on the mailing list. 


