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Editor’s Notes 

Channel is a bi-monthly 
publication of the 
Centre of Computing 
Services and 
Telecommunications 
(CCST) of HKUST. 
Prepared by the 
Computing Information 
Centre (CIC!), Channel 
provides information 
about CCST plans, 
developments and 
services. Topics on new 
trends in computing 
technology and other 
related topics of general 
interest are also 
included. User 
contributions to 
Channel are welcome 
and should be sent to 
the EPitor along with 
the author’s name and 
department. 

Channel is distributed 
to University members 
who are registered users 
of CCST services. Other 

, parties who would like 
to have their names 
added to our mailing list 
for Channel may 
complete and return the 
form on the last page to 
the Computing 
Information Centre. 

Rita Chu, Editor of Channel 
c/c 
cuita@usthk. ust. hk 
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Computer A&work - An Introduction 

Why Network? Architecture 

At the beginning when computer systems were all standalone 
entities, every computer was self-contained, and performed 
tasks entirely on its own. Peripherals like printers, also, were 
not shared by different computers as they probably are today. 

On a network, a computer is a node or hosf. Nodes or hosts 
are connected by communication links composed of 
hardware (equipment and cabling) and software 
(communication protocols). 

About 20 years ago, sharing of programs or data took a long 
process, which might require dumping of information to 
magnetic tapes, sending them to a remote system, and 
reloading the information from the tapes. 

Of course people would not settle for this. Per the need to 
share information and resources, our computer pioneers 
designed to connect computers through nehvork. 

The cabling planf system is the soul of a network as it 
determines the extent of a network and on the whole how it 
works. When the hardware is ready, communication can 
take place among nodes. However, still it will not work if 
the nodes are not using common communication standards 
understandable to each other. For human beings, the 
mechanism is a common language. For the computer, it is 
the communication protocol. 

The advantages of a computer network are many. The best- 
known ones include: 

$ 
Y 

Shared Peripherals - Printers, plotters and 
other peripherals become a shareable pool. 

l 3 Shared Software Resources - Programs 
and applications which consume memory 
and disk space can reside on a host or on 
one computer to be shared by all. 

l 3 Electronic Mail 
40 File Exchange - Users can copy files 

among computers without a secondary 
medium like a floppy diskette. 

+ Remote Login - Remote computers can 
be accessed through the network. 

\ A 

Trpes 

Basically, networks can be classified in terms of their sizes. 
When the computers on a network are geographically far 
apart (say, across cities, states or even countries), the network 
is a Wide Area Ncfwork (WAN). When a network covers 
a small area only (like, within a building or over some closely 
spaced buildings), it is called a Local Area Nefwork (LAN). 

David Shiu 
Computing Information Centre 
ccdshiu@urrhkusrhk 

Right Now at UST 

The computer network of HKUST, on the hardware side, 
uses optical fibres and coaxial cables. It consists of a high- 
speed central FDDI ring, with Ethernet cables tapping out 
from the ring to cover departments and offices. 

At the software pole, TCPIIP is the predominant protocol 
running across all hardware platforms, and is being used for 
accessing Internet. DECnet (on VAX) and Appletalk (on 
Macintosh) are also major protocols. 

With this network, comprehensive network services can be 
provided. Currently there are Internet services (like Telnet, 
FIP, NSLOOKUP), email, library online catalog, electronic 
notice boards, online communication directory, service 
request/report systems, host connection, file transfer, etc. 

cl 0 0 0 cl 
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Network: Logical Design 

Victor Cheng 
Systems & Operations 
ccticbt@uslhkusLJ 

Oriented to Needs 

Advancement of hardware and software technology is faster 
than many can imagine. 

DEC’s lately announced Alpha system delivers 400 MIPS 
peak processing power, and is able to pump 80M bits/second 
to the network. Even the inexpensive PC is stepping up to 
the new era of 100 MIPS toward 1993. 

Unprecedented inexpensive processing power brings about 
new concepts in software design, as can be easily seen in 
windows and multi-media applications. Apart from the 
distributed computing and client/server applications which 
require a large amount of data to flow on the university 
network, we are indeed using more and more graphic 
interfaces in our study or work everyday. These applications 
have lovely user interfaces, but they throw a huge amount 
of graphic data to our computers. 

In short, our network must be strong enough to satisfy all 
this, and a lot more in the future. 

This is why from the outset we see it important to build a 
campus network which is very high-speed, state-of-the-art, 
and expandable. This network will not only be able to cope 
with today’s needs but will also be capable for tomorrow’s 
sophisticated technology. 

Network Design 

Does network design have anything to do with you? 

Yes, of course. Just say your electronic mail messages. 

When you send a mail message to your colleague or class- 
mate next door, the message can reach him in a fraction of 

time. However, probably you are not aware that the message 
could have travelled several kilometres and passed through 
dozens of network devices before it reaches its destination. 

There are the repeaters which strengthen the electrical signal 
to let the message travel a longer distance, bridges which 
prevent data from entering irrelevant part of the network, 
routers which determine the best path that the message should 
take in travelling, jibre optic fransceivers which convert 
electrical signals to optical signals, FDDI bridges and 
concentrators which deliver the message to the fibre 
backbone, and so forth. 

When thousands of users are on the network, there can be 
thousands messages flowing at a time, originating from and 
going to different places, creating an amazing traffic picture. 
To regulate and control the traffic, a topoZogy to connect the 
network devices is very important. This is, in network terms, 
the logical design of a network. 

Evolving... 

In the evolution of the university network, 3 important stages 
of logical network design are worth-mentioning. They 
represent the implementation of carefully chosen network 
technology to best suit our situation then. 

1988~199Q: 10M BitdSec Ethernet Backbone 

A simple *Ethernet backbone network 
was built to satisfy the relatively few 
users and the simple office automation 
needs in the Tsim Sha Tsui planning 
office. 
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1991-1992: 1OOM BitdSec FDDI Ring Backbone 

A small FDDI fibre ring was set up in 
early 1991 to test and plan for the actual 
network implementation on our 
permanent Saikung campus. Ethernet 
segments were connected to the tibre 
backbone via the FDDI bridges. The 
pilot network was thoroughly tested for 
half a year, and put into full-scale 
implementation on campus in August 
1991. The simplified logical map of 
our current network configuration looks 
like this: 

1993~ Approaching the Giga-Network 

By 1993, our network will be further 
extended to multiple FDDI rings 
interco~ected by a giga-swiich. Giga- 
switch is an intelligent communications 
switching device which interconnects 
a set of FDDI rings, and relays the 
data packets among them. At its core 
is a crossbar switch providing a 
switching matrix of many simultaneous 
inputs and outputs. The maximum 
aggregate bandwidth is up to 3.6 giga 
bits/second. The giga-switch can also 
increase control and security by 
partitioning workstations on different 

Computer Barn 

Computer Machine Room 

Student Dormitories 
Current Network Configuration 
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FDDI rings into different access 
domains. This figure shows how the 
giga-switch connectS the FDDI rings. 

FDDI Rings with Giga-Switch 

bridges, routers and servers will keep network counters 
showing the network activities and errors. A central network 
management station will collect the statistics and produce 

management information. When a network 
fault occurs, the network management station 
can also report and isolate a problem network 
segment. In some cases, the network will 
reconfigure itself to use an alternate network 
path when the default path has network faults. 

We have closely monitored the network and 
performed a network reconfiguration in 
September to cope with the sharp increase in 
traffic due to the increase of staff members 
and students at the beginning of the academic 
year. The figure below shows a network 
utilization pattern in 2 central segments 
recorded on November 12. Two facts are 
noted: First, the 2 segments were properly 
sharing the loading. Secondly, the average 
utilization was below 20%. (For an Ethernet 
network, over 30% utilization is considered 
congested.) 

Network Management 

While a giga-switch can achieve maximum aggregate 
bandwidth of 3.6 giga bits/second, the practical usable 
capacity will be based on how well the traffic is isolated and 
balanced on each individual ring. Similar load balancing is 
required for Ethernet segments connected to the FDDI rings. 

Capacity planning and constant network reconfiguration are 
important to ensure good performance on every part of the 
network. This cannot be achieved without live traffic 
statistics collected daily on the network. The network 

Network Utilization 

Network Utilization on Nov 12 



Issue No. 15 Channel 

The 1993 HKUST Cabling Plant System 
Joseph Pang 
Systems Engineering 
ccjoreph@urthLusrhk 

Just over a year ago, with the completion of the Phase I 
building, CCST has delivered an FDDI network in HKUST 
(the first in Hong Kong for that matter). Now according to 
The Royal Hong Kong Jockey Club, the Phase II Academic 
Building will be handed over to us soon, and at this very 
moment, the Jockey Club project team is carrying out a 
major operation in ensuring that when the building is handed 
over, it is no less than perfect. 

This new building has been designed with a different mission 
- while the Phase I Academic Building is being used for 
administration purpose mostly, this new building will be 
mainly for teaching and researches. This unique feature has 
posed a major challenge for CCST, for research equipment 
(which may include powerful workstations and 
supercomputers) have very special requirements on the 
network: they need a very large bandwidth for the transfer 
of their data and files, they need a very reliable network for 
these transfers; as these trallics tend to be heavy and random 
in nature. And to make things even more complicated, new 
computers and research equipment that will be in operation 
a few years from now might demand a very different medium 
than those we are accustomed to. 

The Phase II Network Design 

We have considered many designs and finally the one shown 
next column has been chosen. This design uses over 9 km 
of optical fibre cables, and besides the multi-mode fibre 
cables that we have been so accustomed to (we have used 
the multi-mode cablti extensively for the construction of 
the Phase I network), we have used over 5 km of hybrid 
cables (these are cables which consist of both the single- 
mode and multi-mode fibres) to cater for the equipment that 
will be in operation in a few years’ time. 

ison 

mm 

s ~Level127 

Complete Fibre Optic Cable Route of Phase II 
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You might have some queries on the necessity of the single- 
mode fibres when the Phase I network has been working so 
well. This is because the maximum data rate the multi- 
mode cable is able to attend is only 1OOM bits/second, which 
is the current speed of our FDDI network. On the other 
hand, the single-mode fibre can operate at least 100 times of 
our current speed. (In theory, the single-mode fibre network 
is able to support a bandwidth of 1OOG bits/second and 
1,ooO km station separations.) 

While talking about the data rate sounds very abstract, a 
real-life example might serve to illustrate the need of high 
bandwidths. It has been widely accepted that the next 
generation of information retrieval technology would be the 
distributed multi-media systems. These systems will include 
isoloated systems such as CAD/CAM systems, medical and 
scientific research systems, voice and video communication 
systems, etc. Essentially, this is a system which will bring 
sound, image (still and motion pictures) and text to the 
desktop of the users from different sources. However, a 
normal video picture of 120 x 128 pixels using DPCM in 4 
bits would require a bandwidth of 1.56M bits/second. Just 
imagine series of such images flowing on our current 
network, and it would not take too much imagination to 
visualize that the entire network will be stone dead within 
a few seconds. And researches have shown that a network 
which can support video conference will demand a minimum 
bandwidth of 500M bits/second, hence by installing single- 
mode fibres, we have built the future, today. 

A close examination of the diagram will show that all the 
optical Iibre cables are originated from the Computer Room 
on Level 132, and travel through data trunkings to the various 
wiring closets (a very small room which houses all the 
networking equipment for that area). Please be aware that 
some of these wiring closets are situated at the border 
between Phase II and Phase III buildings, and by situating 
these wiring closets at their current positions, we have already 
taken care of some of the networking requirements of Phase 
III now. What is not so apparent on the drawing is that 
flexibility has also been built into the network. In each of 
the wiring closets, we have installed a device known as 
patching panels (something similar to the manual operated 

telephone switch panel that you saw in some old movies). 
By having such devices, we could dynamically change the 
physical path of the data, induce another path when data 
traffic on one path becomes very congested, and not to 
mention, as back-ups. 

The Sub-LAN Media 

For the connection from the wiring closets to the desktops, 
again Ethernet cables have been chosen for they are flexible, 
able to support a longer distance and their high immunity to 
interference and noise. This Ethernet cable system will take 
a similar appearance as those installed in the Phase I Building. 
Basically the Ethernet cables will fan out from their respective 
wiring closets, travelling along the main data trunkings 
situated beneath the floor and in the ceiling, and entering 
your office via smaller data conduits (actually this part looks 
very much like a fish skeleton). Currently our contractor has 
been working very hard to put in the required cables, and 
according to their progress, the majority of this system in 
the Academic Building will be in operation by the end of 
November, and those for the Senior Staff Quarters and 
Student Dormitories, the system wilI also be ready around 
the Chinese New Year. 

The Network at 1993 

The Phase I network will also benefit from this exercise too, 
for during the Christmas time frame we will be installing 
3.5 km of single-mode cables in significant locations of the 
Phase I building - the reason for choosing Christmas is to 
reduce the impact of interruptions (not that we expect any 
interruption, but it always pays to be careful). And in the 
beginning of 1993, our campus network in the Academic 
Building would take the shape shown on the cover page of 
this publication (simplified version); and after the Chinese 
New Year, our network will be in full operation by including 
the Phase II Senior Staff Quarters and student dormitories. 
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Harnet Bed Time? Work Time? 

Hamet (Hong Kong Advanced Research Network), operated 
by 7 government funded higher education institutions in 
Hong Kong, undergoes a major upgrade to connect all member 
institutions including HKUST by 1.544M bits/second Tl 
links in December 1992. 

0 0 0 0 cl 

Internet 

Since Hamet was connected to Internet, our network has 
become a part of this huge “network of networks”. 

Running the TCP/lP set of protocols, Internet links over 
50,000 networks and about one million host computers 
worldwide. NSFNET (The National Science Foundation 
Network) in U.S. is the backbone network of Internet, providing 
high-speed supercomputer and general network access to 
scientific and academic communities. 

Services available on Internet include: email, file transfer, 
remote login, and Usenet news, which allow you to access 
Internet resources such as supercomputer centres, library 
catalogs, data archives, public information and software. 

Tools have been developed to help locate information on 
Internet. Important ones are Archie, Wide-Area Information 
Servers (WAIS), Gopher and World-Wide Web (W3). 

Usenet 

Usenet, a service of Internet, comprises hundreds of 
newsgroups on a wide spectrum of topics. It makes room for 
worldwide open forum discussions, news, questions and 
answers, etc. 

Two utilities to enter Usenet are supported, namely 
netnews on VMS and rn on Unix. Refer to IJVTERNET 
User’s Grcide (N-NETUOO-0) for details. 

Network Connection From Student 
Dormitories Shows... 

HKUST students not only can use network services in 
computer laboratories, but also in their dormitories -- first 
among Hong Kong tertiary institutes. In this academic year, 
150 networkcards havebeen installed in student dormitories. 
Roughly speaking, 20% of students living on campus have a 
networked PC in their rooms. 

Our statistics show that about two-third of the PCs in the 
dormitories actively use network services. The peak utilization 
period, to our surprise, is between 23:OO and 2:OO. The 
network server (VAX3 100) remains active through the night 
till 5:oo. 

To satisfy the needs of so many hardworking students who 
persistently burn their midnight oil, we have doubled the 
server capacity by putting another VAX3100 server to 
production in mid-November. 

Server Utilization in SncdentXitories 
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New Services/ 
. . . - . DeveloDment 

Path works Mail 

A new Pathworks Mail interface on PC is available to all staff 
from November 4 onward. 

New/Enhanced Features 

0 Login just once to access Pathworks Mail 
0 Full-screen display of mail messages 
0 Less conventional memory constraint 
(r No minimum disk quota requirement in sending 

mail 
+ Distribution Lists: 

Contact Computer Officer Mr. KK Tam if you have 
questions in using the software (Extn: 6246, Email: 
cckkt am). 

l SAS, Statistical Analysis System, is an integrated data 
managanent,9n~ysisandpresentationsystcmavPilable 
on the network since October 1990. 

. . . No longer support listing private distribution 
lists with <Alt-I+ within WordPerfect 

. . . Login to create/maintain distribution lists 

. . . Prepare private distribution lists using EDIT 
editor under DOS. Lists are stored in m:\ 
instead of m:lnail where m is the logical 
drive of the user’s VAX account. 

Staff News 

. . . “#dislist” instead of “@dislist” to use private MS Rita Chu, Computer Officer, is the Editor of Channel 
distribution lists starting this issue. 

With this launch, PC Mail (Electronic Mail) has not been 
available since December 1. 

To use your old private distribution lists, you need to- 
move all your distribution lists from mhail to m:\by: 

MAIL M:\ copy m:haih*.dis m:\ 

and to execute a command to get rid of the old end-of- 
file marls in distribution lists created in PCMail/old 
Pathworks Mail with WordPerfea by: 

MAIL M:b ustnocz +.dis. 

Fordetails,please~“MaintainDireaory/Distribution 
List” section in rcfenznce material 11 below. 

/ 

-: 

1. Elecmic notice “Pathworks Mail” in “PCSW” folder of “CCXT 
On-line Information” electronic notice board 

2 Pathworks Mail User> Guidr Supplements (D-UNSUOO-1) 
3. Inkroffkc memo to DCCI on Ott 30, New Pafhwork Mail Rollout 
4. Mail to all staff on Nov 18, Issues on Electronic Mail for PC 

SAS V6.07 

SAS on the USTCC3 VAX server is upgraded from 
version 6.06 to 6.07. Version 6.0.7 is a bug-fixed 
version with some enhancements like the inclusion of 
version 5.18 Supplemental Library Procedures. 

Miss Theresa Lo joined the Computing Information 
Centre as Assistant Computer Officer in October. Miss 
Lo has worked for almost a year in Digital Equipment 
Corporation in Hong Kong as a software support 
specialist after she was back from England. 

Mr Denny Leung, Computer Technician, announces the 
birth of his son Siu-yiu on September 25. 

Mr Kelvin Tse, Computer Technician, was married to 
Miss Shuk-ying Cheung on November 7. 

MS Anny Chang, Telephone Operator, gave birth to a 
lovely baby girl, Ka-pui Mok, on August 7. 
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Centre News 

CCST External Advisory 
Committee Meeting 

The second annual CCST External Advisory Committee 
meeting was heldon November 18-200n theHKUSTcampus. 
This Committee, which consists of a group of international 
computer and data network experts, advises the PVC(AA) and 
the DCST on matters concerning the I-IKUST computing 
environment and the operation of CCST. 

The Committee meeting took place over a period of three 
days. During the first two days the Committee attended 
presentations concerning the operation of CCST. Among the 
topics discussed during this phase of the meetings were: 

4* The general outline of the University’s’ 
Management Informations System and the 
plans, progress, and problems in this area. 

+ Development of the University’s central 
computing network, including the 
development of the Phase II addition and 
the various problems associated with the 
rapid university growth in network usage. 

Q General outline of the provision of CCST 
services to the Univesity computing 
community. 

Q Various issues associated with CCST 
hardware and software 

c / 

In addition, the Committee met with CCST user groups 
including both administrative and academic users. Finally, the 
Committee toured various HKUST computing facilities, both 
CCST and departmental. 

On the third day the Committee composed a brief set of 
observations and recommendations for consideration by 
PVC(AA) and DCST. 

The CCST Advisory Committee consists of: 

* Professor Peter Ford 
PVC & Head of Computing Centre, University of 
Nottingham 

* Mr. William Yundt 
Director of Networking & Communications System, 
Stanford University 

* Mr. Elie Hare1 
Director of Administrative Information System, 
University of California at Los Angeles 

* Mr. David Binko 
Director of Amiemic Cornpusing, The Johns Hopkins 
University 

* Dr. K.S. Sin 
Research and Planning Manager, The Royal Hong 
Kong Jockey Club 

substituting 
Mr. John Markwell 

Director of Information Technology, The Royal Hong 
Kong Jockey Club 

In addition to the demanding work schedule, the Committee 
attended a night of racing as guests of the Royal Hong Kong 
Jockey Club on the evening of November 18. The PVC(AA) 
hosted a dinner for the group on the evening of November 19. 

CCST and HKUST are fortunate to have such outstanding 
committee members for this annual review. We look forward 
to working with ths outstanding group further in the future. 

cl 0 0 cl 0 

Documentation 

Man&l Update: 
Pathworks Mail User’s Guide - Supplements 
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CCST Contact Points 

Ext. 
User Consultation Coordinator - 

Mr. Tony Chan - 6243 

Telephone Services Coordinator - 
Ms. Christine Cheng - 6190 

E-mail 

cctony 

cccheng 

Training Courses Registration - 
Ms. Anna Mak - 6189 ccanna 

Problem Reporting E-mail Account - 
CCHELP - 

For users to send in their problems and dificulties via 
e-mail. A consultant will respond to messages sent to 
this account as soon as possible. 

Suggestion E-mail Account - 
CHANNEL - 

For users to send in their queries, ideas, suggestions 
and comments concerning services we provide. A 
consultant will respond to messages ‘sent to this account 

Requests for Computing Resources - 
(Admin & Business) 

Mr. William Tung - 6221 
(Others) 

Mr. Danny Tang - 6241 

ccbtung 

ccdanny 

as soon as possible. 

Phone E-mail 

a a cl a a a a cl a a 

Centre of Computing Services and 
Telecommunications. . . . 

E-mail 
Phone ackirrss 

Director Dr. Wm. Max Ivey 6182 ccmax 

Assoc. Director & Mr. Lawrence Law 6201 cclaw 
Mgr. Systems & Operations 

Mgr. Information Mr. William Tung 622 1 ccbtung 
Systems 

Mgr. CIC Mr. Danny Tang 6241 ccdanny 

Mgr. Systems Mr. Michael Tang 6261 ccwctang 
Engineering 

Editor of Channel MS Rita Chu 6244 ccl-h 

FAX 358 0967 
Dialup 358 2440 
Computer Operation 6220 
SE workshop 6280 

The telephone extensions are (852) 3%xxxx. 
The Internet addresses are E-mail &e@usthk.usthk 

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, Hong Kong University of Science and 
Technology, Clear Water Bay Road, Hong Kong. Please 
print clearly. 

0 Add my address to the mailing list 

0 Address change (write new address below) 

q Remove my name from the mailing list 

Name : 

Organization : 

Address : 

R9gister8dusers Of th8 CCSTservices areplaaedauromat~atly 
on th8 mailing list. 


