BERNET: BANGLADESH EDUCATION AND
RESEARCH NETWORK

1. INTRODUCTION
Computer networks enable computers
to exchange information with each
other in a meaningful way. Computer
nenworks now wrap around the world
and electronlc maltand clectronic data
interchange are common place,
Communication between computers
is a fundamental requirement for
sustaming and developing medern
trade, Industry. cducation and culture,
Academic and research institutions
need to exchange Information for
research and development activities.
Cooperative activities between such
instituions help in accelerating
rescarch and development activities
and resource sharing. A nation-wide
computer network eonnecting
educational and research Institutions.
should be established in Bangladesh
on priority basis.

A proposal, by this author, for setting
up Hangladesh Education and
Research Network (BERNET) was

may also be examined. The BERNET
should be set up and expanded In
phases.

and services
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- Mail transfer
- Remote command execution
File transfer
with fun abave,

Phasel:
for Phase i should be: Electronic mail
and File transfer (text).

UUCP should support E-mail and flle
transfer applications of the BERNET,
Th a

Phasel: Tt d services
for phase 1l should be: Document
transfer and Database access (offline
and online).
Phase UL Sclting up a National
gateway In Dhalka for connectlon
through the Internct to databases
outside Bangladesh:
3. POSSIBLE ARCHITECTURE OF
THE BERNET
The BERNET should have four levels
of hierarchy. The first level consisting
of the central node and forming the
main frame of the network should be
Dhaka. Th level

based naming and addressing
conventions. An e-mail address is
generally  rcpresented  as:
userid@domain name.

5. NODES AND THEIR
TECHNOLOGY

Twa Lypes of nodes for the BERNET
could be mail nodes and user nodes.
The characteristics of each type are
given belows:

Mail node: Tt should be a good quality
microcomputer farming a part of the
network and should perform all

consisting of the city nodes (c.g.
Rajshahi node., Khulna node,
Chitlagong nede etc.) should act as
the clearing houses for the traffic

accepted as one of the
r inthe
“Application  of  computer

communications in Educalional
Institutions in Bangladesh” organiscd
jointly by the Ministry of Education.
Gavernment of the People’s Republic
of Bangladesh and Natlonal Training
and Research Academy for Multilingual
Shorthand (NTRAMS), Rogra held on
9September 1995 at National Academy
for Education and Management
{NAEM], Dhaka,

This article presents a drafl outline
with a view (o set up the BERNET, a
wide area network for connecting the
educational and rescarch institutes of
Bangladesh. The BERNET may be set
up under the management of the
Bangladesh Unlversity Grants
Commission [BUGC) and initially the
network  should connect (h::

d rescarch

or terminating over the
regians. The third level (organisation
nodes) consisting of individual
laboratary or institution nodes may be
connected directly to the central node
or connected to it through city nodes.
The user nodes should form the fourth
level of the hicrarchy. The individual
Institution or Dhaka

related to e-mail. 1t should

use UNLX operating system and UUCE

for mail exchange. It should have the

Tollowing capacity

- amicrocomputer with 32-hit
processor [or above)

- BMB RAM

- 1GB hard disk drive

- .44 floppy disk drive

- RS 232C ports (2 or more)

- Parallel port for printer

- 14.4 kbps for above) modem having
errar corrective facility

tothecentral
node directly via dialup or leased

nes.
layered hicrarchy of the BERNET.
The Communication between the
central node, city and organisation
nodes may be based on UUCP [Unix to
Unix Copy) protocel using dialup {or
leased) telephone lines. The user nade
of the BERNET may use DOS system
4. CONNECTIVITY, TECHNOLOGY
AND PROTOCOL

the ceuntry and the network vt
geadually e extend to rélevanl
administrative departments. collages.
schaols, madrashas and the resources
abroad.

2. OBJECTIVES OF THE BERNET

The network will make Lhe
intercannectien  between  the
institutions and rcscarchers,

of their 1

Is dictated by

may use any or all of the following
communication links.
- Dialup lines of the Bangladesh T&T

Board
- Leased lines of the T&T

thevolume of data traffic. The BERNET |

- Telephone line with STD
- UNIX supporting UUCP {Unix to
Unix copy)

Usernode: Any usercamputer that is

registered with a mail node on the

nefwork where a mall-box Is assigned

to It. The user should log into the mail

node 1o collect and deposlt mails. Its

characteristics could be:

- any personal computer

- Min 640 KB RAM

- one Moppy disk drive

- RS 232C port and modem with 2400
bps or above

- Telephone line fwith STD)

Operating system=-POS-

- PROCOM, CROSSTALK, QMPRO or
similar packages

6. NETWORK MANAGEMENT

oal
- Packet switched Public Data Network
(PSPDN) Lo be intraduced by the

locations, through dialup or leased
telephane lines and other means of
communications (€.2. VSAT, Packet
switching public data netwark) if and
when available, The possibility of using
the spare capaclty of the optical fiber
connection of the Bangladesh Railway

'&T Board
VSAT links to be installed by the

Bangiadcsh T&T Hoard.
The UUCP protocol. a part of the UNIX
system. used for data

communieation between the mall
nodes. It isa store and forward protocol
and supports the following functions

the BERNET should
require minlmum attention. The
central node to be ‘setup under the
management of the BUGC should
includea network management centre
for the efficient management of the
BERNET. The most of the problems
faced by the users are caused by th
modems. The users should be trained
Lo reset the modem parameters when
ed. The rellable telephone Line
is essential for data communication,
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If the telephone lines do not work nothing can be
done. The ceniral and city nodes and the machines
of the BERNET management centre should be
rchiable and their downtime should be zero.
7. GATEWAY TO INTERNATIONAL NETWORKS
A gateway will be required to connect the users of
the BERNET ta the [nlernet and other international
networks. The central node of the BERNET, Dhaka
should connect Its users to international networks
through the gateway. A gateway should be
established at Dhakaunder the management of the
BUGC or an appropriate authority.
8. EXPENDITURE FOR THE CENTRAL RODE
The central node should first be setup and users of
Dhaka city should be encouraged to use the central
node. The approximate expenditure for selting up
the main I'a::hl) of the central lwdt. and its
belowl.
Besides Lhe matn facilitics, a mumber of
microcompulers, printers and other peripheral
devices will be required
A well equipped compuler centre should be
established for the BERNET and its management
and administration. The computer centre for the
central node will require qualified and expericnced
administrative and technical personnel.
8. CITY NODES AND THE GATEWAY
The expenditure to selup Lhe technical eguipment
for the eity nodes and the manpower for them
should be less than the central node. However, first
the central nede should be established and the city
nodes then be setup gradually to cover the whole
country.
A national gateway shauld be setup at Dhaka for
connecting Lhe BERNET users to the facilities
abroad. The estimated expendlture for setting up
should be about 2 d it will
involve considerable technical know how. A team of
experts may be sent abroad (singapore or Indial to
eam practical knowledge and know how for setting
up the gateway. Financia] assistance and technical
advise may be obtained from the United Nation
Devclopment Programme (UNDP).

Crylnitprice  Toual price
; s
1. ManSaver Amrghper 2 B00000- 600000
famance Samar Compute:
with 32MB RAM, 2:263
(85:2) HDD, D wilh
twa (Quadic spsad) COAOH
Oiivo (SC31-2]
2. Bachuprape divo [4G3, 1 100000 1000000
s1.2)
9, Imograind Rack Sysem 1 120000 120000«
Hhodern wilh § Madern
Cards {14 4 kbpa)
4, Statasr 2KvA 1 0mes 0000
5. UPS 2KvA 2 40p00=  HOODG=
& At Gooler 18,080 BTU 2 60000 1.20,000=
7. S0 Urix VoS Enter- P 500000 500,000
1S (128 user}
8. Enail senvice soliware 100000 100000
6. Mo, Soltware end hard: | 50000 400000k
ware for System daslgn
{whea requred)
10150 Dgtal talephone 4 mpo 120000
linés 0 be st up for
ihe central nofle. — — — — — — — — —
Total T, 20.60.000/=
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10. DATABASE ACCESS
Indigenous databases may be developed under (he management of
the BUGC in coopelal.lon with the BANSDOC, Dhaka for the
> 's. The BERNET uscra should be in a position ta
subscribe to these online indigenous databases which should he
installed on the host computer in the centra) nede of the BERNET.
The database for the following subjects may be developed for online
aceess Lhrough the BERNET:
- National catalogue of sclentific serlals/journals
- Curréent contents of natignal jeurmnals
- Databases [for different professional journals (e.g.
agriculture, engineering ctc)
Database on Bangladeshi experts in different fields
Database on Bangladesht patenis ele.
11. CONCLUSIONS
1. Supgestions have been made for gelting the HERNET under Lhe
management of the Bangladesh University Grants Commission.
The central node should be established first with e-mail and file
transfer facililies.
‘The eity nodes should then be developed gradually tn cover the
whale country.

medical,

R

IS

The Le cost for and equipment
for the eentral node and for ten clty na\:les should be about Taka
two crore (Taka 30 lacs + 10x15 lacs] and the cost for the
equipment and other technleal faeililics far the gatoway should
‘be about Taka two crore.

. The technical assistance may be soughl from the UNDP for
setting up the network and the gateway for international links
Indigerous databases should be develaped for onllne nccess
through the BERNLT.

@

@

This is a drafl outline for seiting up the BERNET. This drafl oulline

heeds careful evaluation before actuslly embarking on the profect
for setting up the BERNET, +
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SOME SUGGESTIONS FROM THE EXPERIENCE OF SEARCC
INTERNATIONAL SOFTWARE COMPETITION 95

From the recent participation of
the Bangladesh team in the
Inlerna'.lonalSoﬂwarcCump\,LllmrloF
SEARCC Region held between $-9
September 1995 in Colombo. Sri
Lanka. students under 17 years of age
met the young programmers of the
region and exchanged ideas, views
and cultures among them, The member
countries of SEARCC {Scuth East
Asia Regional Computer
Confederation) are  Australia,
Bangladesh, Hong Kong, India,
Indonesia. Malaysia, New Zealand,
Paklstan, Philippines, Smgapon:,
South Korea, Sri Lanka, Tatwan, and
Thailand. The competition has become:
an important feature of the SEARCC

. It
for whiz kids from the Asla Pacific
region to meet, recelve valuable
exposure and compete in a friendly
atmosphere. ILwillalso help the youths
tounderstand and facilitate the role IT
plays in fostering regional cooperation
and suppoert, across the barriers of
time and space.

Searcc Software compelilion
started since the year 1989 and this
year Bangladesh team participated for
Tirst time. Tho Bangladesh team
could not do well to win prizes among
top five positions but gained many
experiences from the participation.
Only 9 countries outof 14 participated
in the competition. So the team
participating [first time from

desh was highly appreciated
by the SEARCC committee. The
comment “The Victory of Bangladesh
team was certain but wrong sclection
made it impossible” quoted in the
editorial column of ComputerJagat in
September ‘95 Issue 5 totally baseless
and unreasonable, Nobody should make
‘such comments without knowing (he
qguality of the other par ticipants and the
slandard of the problems of such an
international software competition.

plan and policy of computer sclence
education syslem at SSC/HSC level,

We have come to kniow that most of
studenls of the SEARCC Tegion got
enarmous training fachlities in their
hame country before participation in
the competition. In addition to that
studenis learn a programming
language thofoughly in their schoal
and college. They gel cnormous
facilitles In practical classes also. The
Ministry of Education and the Ministry

Dr. R I Sharif

approval 1o prepare students of GCE
A-level Computing Sclence in the year
1992 and BSc Computing and
Information . Systems for External
Students in the year 1993, This is one
of the institutes that has been offering
International standard Cemputer
Sclence education in the country. But
thateffort is very negligible compared to
the number af young people showing
cagerness ta learn computer science. It

s known (hat we have very few Lterna-

of scicnce and Te gy in all
SEARCC countries provide all
necessary help and cooperation for
computer education inSchool/College.
Even in Pakistan, Government
declared duly free purchase of
e puter for the student from
the year 1989
Unfortunately. Bangladesh
Computer Socicty did not get any
cooperation and support from the
Government for sending such a
national leam. AS a vesuit we were
completely uncertain about the
financlal grant and so no tralning
ement was made in proper time.
They gol some training from BUET
Computer Sclence and i

i d soltware pro-gr 5
af this age in Bangladesh and they have
Icarned from private sources bul we
cannot consider that factor.

However. we have learned many
things from our present activitics and
now this is still time that we should
think and prepare ourselves for the
next.

We should have a plan and
programme to produce large number
of young pregrammers [rom the
education in SSC and HSC level. All of
us know that the propoesed syllabus
for SSC and HSC Computer Science
will ot af all meet the standard of
international requirements o produce
young programmers. The main step ta
beanexpert

department and  Microland
International Institute of Computer
and Electronies just few days before
their departure. We should give a thank
1o them for providing such free help Lo
the team. We were not sure about our
participation even two days before the
departure. The main reason was the
uncertainty of participation due ig,
lack of management of financial grant.
from the Ministry of Sclence and
Technology. We spent our valuable
time and energy for finding financial
grant for the team without gaining
anything. At last the team participated
by spending money fram their own
pocket. However, Bangladesh Computer
Society has promised to provide 50%
u: Lo the 3

The selection of the
team was made by the Professors of
BUET and Dhaka University through
a test organised by Bangladesh
Computer Society: and

Itis relevant to mention that | had
a dream to teach International
standard u( computer science

Computer Council after inviting

m School
level to the UnJvU'sity level and thatis

through adver

in praminent daily newspapers.
Itisimportant Lo focus the standard
of camputer education and the role of
government of the other SEARCC
reglons. The standard of School/
College education of mest of the
SEARCC countries and their way af
learning computer science may be
useful for us to reconsider our proposed

CE} was established
apprnval was given by
Examinations and Assessment
Councll of the Unliversity of London in
the year 1989, first time in the history
of Bangladesh to prepare students for
the examination of GCE O-level
ComputingStudies. For showing better
performance of this institute,

University of London has given
32 COMPUTER JAGAT OCTOBER 1995

program design. includes (i)
Understanding the problem (1)) Proper
deseription of the problem (iii Bificient
algorithm design to solve the problem
[iv] Techniques of writing programs (v)
Suitable methods of testing and error
checking. In addition te that
mathematical background is essential
for solving a problem using efficient
computer programming. Here | am
not talking about software packages

or package programs such as dBase,
Fox Pro and 4th GL. 1 am giving
importance to solve a prablem
cfficlently using any high level
languages. Most of the sao-called
experts suggest lo include application
patkages/ package programs in Lhe
SSC and HSC syHabus rather than
giving emphasis on a high level
language such as QUICK BASIC with
a knowledge of efficient ways of
program design, All parents know thal
children can learn any natura)
language faster than growr up people.
Computer language is like a natural
language. We should provide suitable
teghniques and tools for teaching
computer science in Schools/ Colleges
so that our young people get intevest
0 learn it. We want to learn casy
things or want o get anything done in
an easy way but we don't realise that
to get anything easily is not so useful
and demanding. ] want (o say that we




nced to produce few experts
programmers who will be able to write
such packages in the near future for
the peneral users. So we should not
teach our SSC and HSC students how
te use only application packages to
work as dala entry operators, With
this shadow knowledge, they will be
treated as computer slavesinthe hand
of few programmers and system
analysts. Proper education and
tralning for the teachers to teach SSC
and HSC students are one of the very
important and vital paint in teaching
line. Tt Is an application orlented
subject 8o proper practice in the
practical class with computer must be
provided to the students. Standard text
books are required to follow by the
teachecs and students. This Isthe praper
time to design HSC and SSC syllabus.
So far [ know that the Syllabus of SSC
and S5C af other subjects are nak
significantly changed fer the last 20
years, So the proposed syllabus for HSC
and SSC of Computer Science may nat,
be changed for next next 10 years. Itis
important to mention that our HSC and
SSC cducation are not conskdered 38 an
entry qualification to enter into BSc
degreeol Compuler Sclencein any warld
wide recagnised Unlversilles. Whereas
similar levels of 12 yeara education frem
indis and Sri Lanka arc aceepted as an
entry qualification to ceter into BSc
degree of world-wide recognised
Universities. | hope the Ministry of
Education would conslder these points
for providing hetter educatlon for the
natlonas a wholc. We shoutd aceept the
fact thal today’s Whiz Klds in Computer
Stience will be the tomorrow's top experls
of IT in the country.

We need to produce some
international standard software
experts from thelr schoal/college life
so that they can compete
internationally. [n order to find out or
plck up such Whiz kids [rom the
couniry, we need (o atrange somec
regular software compelition inltially
fﬂr SLhunl and College students [or
dentification of the talents In
this e, Once you can find out real

kids then special tratning.and
education can be provided to fake
them International figures. IT we use
this system then we are sure that we
wili be able to produce same future
software experts and they may be fn a
position to make revolutionary change
in the socio-cconemic candition of the
country. You cannot ignare the use of
medern IT to make any positive
development of the country.

1n this connection you may need to
know the standard of SEARGC
International software competition.
Four problems were given to solve in 2
haurs time. A team’s score is the sum
of points awarded for the work on the
four problems, The pragramming
language used is QBASIC,

The solutions must execute on the
Judges’ microcomputer In 60 seconds.
Problems are constructed so that a
reasonable an!uuon will meet this

tion data.

eriteria in sequence:
the number of problems solved
- the time when the jast correct
solutien Is submitled
The judges” decision will be the
final decision
The top five positions of SEARCC
‘95 International Software Competition
is shown below ;

‘Hame of country  Totnl seored
Sri Lanka 466
New Zealand 459
Singapore 423
Australia 413
India azz

However, we should think how we
can provide suitable education to our
youngpeople. First of all the educatian
System must be application eriented.
1 means what they will learn in the
thea they will find out Its proper
application in the real life. In order to
encourage them we should arrange a

Feedback far & bar unj submission
are gen with one or more of the
following comments on the program
Subinission Shect

TG MUCH TIME, NO OUTPUT.
TEST DATA FAILED., ERRORS
QCCURRED. BAD OUTPUT FORMAT
and IMPROPER SUBMISSION,

4} 100 points are awarded for.

ach
solution deemed correct, No points |

are given for solutions that are
incomplete ot inaccurate.

b} Teams will be swarded a bonus |

of L point for each five-minute perlad, or
partof such perlod, rentaining when the
salution is submitted to judges. (A
problem submitted within the firse five
minules and judged as carrect eams a
maximum time banus of 24 points. A
problem submitted in the last five
‘mimutes|udged as correct earns L point
Each submission thatis judged
incortect for any reason will incur a
penalty of 10 points (Le. minus 10
polnts) rogardless of whether the
problem is evontually solved.

di The judging of the tcam is
determined by the scores obtained,
the placing of the team is determined
by applylng each of the following

de software competition for
the School/ College students In every
year, In ovder to do that. Ministry of
Education, Bangladesh Computer
Councll. Bangladesh Computer
Socicty. Bangiadesh Computer

omputer nd
Enthuslastic parents should come
forward with helping hands. In this
connection [ should appreciate the role
played by Computer Jagat to organise
seltware competitions first time in
Bangladesh in the year 1992 and 1993,
We should now erganise nationat
compuler software tompelition to
identify our real talents through a
systematie process by utilizing cur joint
efforts to meet the standard of
intemational Software competition. A
praposal to the Mintstry of Education
can be placed to armange a few seat at

| the University for some whiz Kids af

HSC and S5C level for higher education,
They may not be ina position to do well
in other subjects for exceptional
contribution In the field of computing
seience. | belleve that if the opportunity
Is provided for their higher cdueation,
Lerta.inlylhﬂr national contribution wiil
e much higher than normal bralliant
students. 4
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The Simple-As-Possible (SAP) Computer

This article is for those people who
are interested in knowing the ideas
behind computer operation. The SAP
(Simple-As-possible) computer has
been designed for the beginners. The
main purpose of SAP i5 10 introduce all
the crucial [deas behind computer op-
eration without barying us in unnec-
essary detail. Still SAP covers many
advanced concepts. There are mainly
three different generations of the SAP
computer; mey are—

¢ SAP-

; man- 2 s

SAP Y ia the Nrst stage in the
evolution toward modern computers.
Although primitive, SAP - | is a big
step for a beginner. In tis article we'l
see the architecture, the

Shalkh Hasibul Karim (Rana)
address 0000, the second instruction
at address 0001, the third at address
0010, and so on. The task of the
program counter is to send to the
memory the address af the next in-
struction to be fetched and exseuted.
It does this as follows.

& program counter Is reset to
0000 before run, When

stored in the RAM is placed on the W
bus for use in some other part of the
computer.
(2.4) Instruction Register

This is a part of the control unit, To
feteh an instruction from the memory
the computer does a memory read
aperation. This places the confents of

ihe computer run begins, the program
counter sends address 0000 to the
memory, The program counter is then
incremented to ger 0001, After the
firsL instruction is fetched and ex-
Ur'uled the program counter zn:miﬁ
address 0001 to the memo
the prngram counter is nlcr:mtnl,cd
Alter the second instruction is fetehed
and exaculed. the program counter
50010 to In

on the
W bus. At the same time. the instruc-
tion register is st up for loading on the
next positive clock edge. The contents
ofthé instruction register are splil into
iwo nibbles. The upper nibbleisa two-
state output that goes directly to the
black labeled ‘Controller-sequencer’,
The lower nibble Is a three-state out-
put that Is read on to the W bus when
needed.

Zet and a sample program of SAB-1,
(1.0) ARCHITECTURE OF SAP-1
SAP-1isab compu-

(1.5)

e is kieep
S0 trank b1 1 Sext Inatation 1o b
fetched and execuled. The program

ter. The figure shows its architecture.
All register outputs to the W bus are
three-state: this allows orderly trans-
fer of data. All other register outputs
are two-state; these outputs continu-
ously drive the boxes they arc con-
nected to. A briel description of cach
box comes in the {ollowing sections.

counter ‘pointer’;
because it points o an address in
memory where something important
is being stored.
(1.2) Input and MAR

This block is below the program
counter. It includes the address and
data switch registers. These switch

Before each computer run, a CLR
signal ([CLR=clear] s sent to the pro-
gram counter and a CLR signal to the
intruction register. This rescts the pro-
gram counter to 0000 and sweeps out.
the last instructicn in the instruction
regisler.

In order to synchronizc the opera-
ton of the computer, a clock signal
CLK s sent to all buffer registers: this
ensures that things happen when

w

tof the

inpout unit) allow
the users to send 4
address bits and 8
databits tothe RAM

Is part of the SAP-1
memory. During a
computer run, the
address in the pra-
gram counter is

latched into the
MAR. A bit later, the
MAR applies this 4-
bit address to the
RAM, where a read

[Figure -

operation is per-
formed.
{1.3) the RAM
The RAM s a 16
%8 static TTL (Tran-
sistor-iransistar
Ingic) RAM. We can
program the RAM by
means of the ad-
dress and data
switch registers.
This allows the us-

(1.1) Program Counter

the program counter isa part of the
econtrol unit. It counts from 0000 (bi-
nary] 1o 1111 (binary). The program is
stored at th

ers to store a_pro-
gram and data in the memory befare a
computer run.
uring a computer run, the RAM
receives 4-bit addresses from the MAR
and a read is performed. In

with the first instruction at binary

this way. the instruction or data word
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are s d to happen. 12 bits are
comming out of the controller-
sequencer. They make a word (hat
controls the rest of the computer. The
12 wires carrying the control word are
called the ‘control bus'. The control
word s given by the following format;

CON = Cp Ep Ly CE L] E] La Ea
SuEule

This format determines how the
registers will react ta the next positive
CLY edge. [or example, a high Ep and
alow Lyymean that the contents of the
program counter are latched into the
MAR on the next positive clock edge.
(1.6) Accumulator

It's a buffer register that stores
imtermidiate answers during a com-
puler run, The accumulator has two
outpuis. The two-state O/P goes di-
rectly to the adder-subtracter. The
three-statc O/P goes to the W-bus.
Thus, when EAis high, the 8-bit accu-
mulater word continuously drives the
adder-sublracter: the same word ap-
pears on the W bus.
{1.7) The addes-subtracter

Tt is a 2's complement adder-
subtracter. When Su is low the sum
out of IRE ngau—suhunctcr is

+

A = Content of accumulator
B = Content of B register
When Su is high. the dillerence
appears:
A=A+B



o

Y
ch

no

aw
g5

g

£

B = 2's complement of the content
B register.

It is to be noted that 2's comple-
ent is cquivalent Lo a decimal slgn

subtracter is asynchro-
wis: this means that iU's contents
nchangerssoonasthe Inputwords
. When Eu is high, these con-
ats appear on the W bus,
.8) B Register
This buffer register 1s used n
ithmatic operations. The two state
tputofthis reglster drives the adder-
btracier, supplying the number to
added or subtracted from the con-
ats of the accumulator.
.8) Output Reglster
The processed data ean leave the
mputer through this register. It is
s0 called an output port. In micro-
mputers the outpul ports are con-
cted to Interface ecircuits that drive
ripheral devices ke printers, eath-
e-ray-tubes. tele typewriters, and
forth,

10} Binury Display

I contains a row of eight tght-
atting diodes (LEDs). It shows us
& contents of the output port. Thus,
‘er we've transferred an answer from
= accumulatar to the output port,
+can sce the answer {n binary form.
©0) INSTRUCTION SET

A computer is useless until some-
& programs it Before programming
:omputer we must learn irs insteuc-
a set, the basic operation It can
viorm, The SAP-1 Insiruction sct

ws.
110A

LDA stands for "Load the accum:
‘or”, A complete LDA instruction In-
ides the hexadecimal address of the
ta to be loa

Example: LDASH [Here H denotes
At 8 Is in hexadecimal system)
‘This Instruction load the accumu
or with the data whose address Is
I. Say. if at the memory ceil (ad-
#sstd with BH) the data 10011001
red. then with the above Instruc-
n. the aceurnulator is loaded with
014001,
ZABD e —
A complele ADD Instruetion In-
ides the hexadecimal address of the
tato be added. Thiadata 5 added to
= data of the accumulater. The sum
2laces the original content of the
cumulator

Example: ADD 9H

By this Instruction, the content of
2 momory {addressed with 9H) 13
ded to content of the actunulator
cmw sum is stored in the accumu-

Sav the content of the reglster
emcry] 15 given by RS = 00000001
d the content of te accumulator Is
en by A= 00). During the

execution of ADD 9H. the following
{hings happen, First, RY is loaded into
B register {0 get B = 00000001 and
almost instantly the addere-subtracter
performs the sum of Aand 8 lo get.

SUM = 00000010

Second, Lhis sum i loaded (nto
accumulator to get

0000010

2.3 SUB

The format of this instruction 15

SUB address

i3y this instructlon, the content of
the memary location, whose address
is given i the instruction, Is sub
tracted from the content of the accu-
mulator and the result is stored in the
accumulator replacing its original con-
Lent.

Exampile: We have A = 00000111

0000011

the exccution of SUB CH takes

place as {ollaws.
11 Re: is loaded into E; Le. B —Re
Thus we get

B = 00000011

and almost Instantly the adder—
subtracter forms the difference of A
and B:
DIF = 00000100

2] This diffcrence Is loaded in the
accumulator.

A~DIF. Thus A = 00000100
2.4 OUT

This fnstruction Informs the com-
puter to transfer the accumulator com-
tents tathe output port. After OUT has
heen executed. we can see the answer
to the problem being solved.

We do not have o inchide an ad-
dress when using OUT becausc the
Instruction does not involve data in
the memory.

2.5 HLT

HLT stands for halt. This instruc-
tian tells the coMputer tostop process-
ing data. FILT marks the end of a
program, We must use a HLT instruc-
tion at the end of every SAP-1 pro-
gram: otherwise, we get computer
trash. HLT !s complete by itsellas this
instructlon daes not involve the
memery.

2.6 Memary-Reference Instructions
__.LDA_ADD_and. SUB. are'called

3.0 PROGRAMMING

Moemarlc  Operation
LDA Load RAM dala inta ac
ulator
ADD Add RAM data into ace
malatar
sus Sublract RAM data fror
sccumulator
ouT “Transfer accumulator
data inta outpt reglste:
HLT Stop processing
Table | : SAP-T instruction set

BAP-1

In arder to load instruction and
data into the SAP- L memory, we have
to use some soit of code that the
computer can inlerpret. These codes
are called the operational-code or the
‘Op ¢ode’. Table-2 shuws the code
used in

Macmonic Op code
LDA oooa
ADD 0001
sus o010
ouT ino
HLT 111

Table-2: SAF-1 OP-CODE

In the [ollowing cxamples, the in-
structlons are converted to the corrg-
sponding op-codes.

{1} LDAFH=0000 liL1

2} ADDEH= 0001 1110

(3 HLT= 1111 36K

In the first insteuction, 0000 is the
opcodefor LDAand 1111 1ischebinary
equivalent of ¥ (hexadechnal] or FH
Similar arguments arc valid for the
secondone. Inthe third example XXX
stand for dan't cares because the HLT
is not a memory-reference instruc-
ton.

3.1 A Sample program

# How would you program SAP-1 to
solve the following arithmetic prob-
lem?

10 + 20+ 30 - 40

‘The numbers are in dectmal form.

Solutlon: Hexadecimal equivalent
of the given numbers are— OA, 14, |E,
28, Lec’s store these dala is memory
lacations \Hmf‘H 'Then we can have the

memory-reference insiructions be-
cause they usc data stored In the
memory. OUT and HLT are not memory
reference instructlons because they
do nat Invelve memory.

2.7 Moemorics, .

LDA. ADD, SUB, GUT and HLT are
the instruclion set for SAP-1, Abbrevi-
ated Instructions like these are called
mnemanics (memory afds). Mnemon-
fes are popular in computer work be-
cause they remind the user of the
operation that will take place when
the Instruction Is excuted, The
following table summarizes the SAP-1
instruction set.
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g sloR:
Address Contenls
OH LDA IH
1H ADD AH
2H ADD BH
3H SUB CH
4H our

5H HLT

BH XK,

7H pod

&H xx

OH 0A H
AH 14 H
BH 1E H
CH 28 H

{Contrl on page 42}



Telemarketing— A Personal Sales
Champion Fights To Stay On Top

$.M. Salamat Ullah Bhuyian** and Mohammed Shah Alam Chowdhury*

1. Prelude:

The biggest sales buzsword of the
1990 is telemarketing. Telemar-
keting is a

niques used in telemarketing are
breifly outlined below:—
2.1. Telemarketing Agency:

tlon system using telecommunica-
tion technology and trained person-
nel to conduct planned and measur-
able markeling activities directed at
targeted groups of consumers'.
Shopping by telephone is a long
existing method of consumer and
industrial buying. Sclling by tel-
ephonc is a method of nonstore, in-
home retailing, Today it Is being
used more widely than ever. This is.
because consumers are putling
higher values on time savings and
convenience in shopping. Moreover,
maost of the women now in the out-
side labour force and traditional
consumer shopping patterns are
changing. At the same time sellers
are finding that telemarketing is a
productive and low-cost method of
selling

‘The first sales campaign incor-
porating telephones was conducted
by the Ford Motor Company in 1962,
Since then, selling by telephone has
expanded greatly in both extent of
use and degree of sophistication. It
is used in both industrial and con-
sumer marketing programs. In in-
dustrial marketing. the lelephone
call 15 used essentially as a substi-
tute for a sales call at the customer's
place of business. In consumer mar-
iketing, in-store retailing is replaced
by direct contaet with the customer
via telephones.

Telemarketing encompasses
such things as contacting potential
customers, giving information ta po-

tre. rescarching markets and run-
ning promotion campaignst
2. Techniques Used
Telemarketing:
‘Telemarketing Is considered as
an’ information technology based
persenal selling system. Informa-
tion technology has been changing
over time. Gradually. new and so-
phisticated technigues are evolving.
However, technology based tech-

In

Many prefer to use
agencies because of the high cost of
sctting up telemarketing centers.
For instance, a special promotion or
advertising campatgn will necessi-
tate many telephone lines being
madeavailable. The majority of these
lines and the stall to operate them
would not be needed by the organi-
zation under normal circum-
stancess,

2.2. Automatic Call Distributors
(ACD):

Some companies and most of the
agencies use ACDs within their
telemarketing system. ACDs sort the
calls coming into an organization or
agency and report on their handling
to ensure an efficient service is pro-
vided. They [ACDs) have consider-
able benefits when a large number
of calls are received. With a large
mumber of incoming calls it is vital
to control the costand to make sure
that productivity is high. The more
sophisticated ACD systems help to
generate dally management reports
on the following:

@) The number of calls received and

made.

b} The duration of the calls.

€} How long the caller had to wa
attention,

d} The percentage number of calls
put on hold.

) How many calls were transferred
to back-up staff.
In addition, ACDs give managers

the facility to listen into calls with a

view to discussing and possibly

changirg an individual of groaps |~

answering technique. More ad-

calls to appropriate agents, proces-
sorsand database to record incoming
data and to access data to answer
inquires. Local Area Networks [LANs)
arc used to distribute incoming calls.
The input voice units are required Lo
record messages to be sent.

2.4, Intregrated Services Digital
Network (ISDN):

The ISDN enables a combination
of voice, text and images Lo be Lrans-
mitted. This means that PCs have
an integral telephone and video link
and that a caller may transfer and
discuss sets of figures during Lhe
courscofa telephone conversation™.
A caller's area code and telephone
number can be captured instantly
and sent to a customer database.
On the agent's screen the custom-
er's name and the business or work
involved is displayed immediately
s0 that the agent answers the tel-
ephone knowing who the customer
is and any detalls of work being
done for the customer. An addi-
tional database can be searched to
retrieve the name and address of the
dealer nearest to the customer and
this can be displayed as (he agent
answers the telephone. This proce-
dure drastically reduces the time of
the call, making the agent more
productive and saving on telephone
charges. [t also helps a company to
appear more aware and appreeia-
tive on the customer,

2.5 Automatic Dailing And Re-
corded Message Players (ADRMPs):

Some telemarketing systemsare
fully automated. Automatic dialing
and recorded message players
{ADRMPs) can dial numbers, play
@ voice activated-advertising-mes--
sage and take orders from inter-

vanced ACDs help th to
respond i

esled S ON an answering

by £
which clientis calling. Together these.
factors result in real cost savingss:
2.3. Telecommunication And
Computer Technology:
Telemarketing requires a combi-
nation of telccommunication and
computer technology. The hardware
required willinclude an ACD to send

** Associat Prefessor of Marketing, University of Ghillageng,
* Lecturer in Marketing University of Chittagong.
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device or by forwarding
the call to an operator. :

2.6. Wide Area Telephone Sefvice
(WATS):

Telemarketing blossomed with
the introduction of Inbound and out-
bound Wide Area Telephone Service
(WATS). With IN WATS. marketer
can offer customers and prospects
toll-frec 800 numbers to place or-
ders for goods and services., With
OUT WATS, they can usc the phone



to sell directly to consumers and
businessh.
3. Benefits Of

troductlon of telemarketing by Sam
Summers for scllingexpensive medi-
cal increased sales ten

Telemarketing centres give infor-
‘mation topresentand potential cus-
tomers, It is telemarketing which
provides management with valuable
information about potential prob-
tems with products, the type of indi-
vidual buying the products, poten-
tial sales leads and su on. However,
telemarketing plays very important
role in the following ficlds.

3.1. Sales promotion:

Reactions to rising markeling
costs have brought about some
changes in promolion by the firm,
Rapid Increases in travel costs com-
bined with a concerted advertising

times over that generated by the
fleld salesforce. it also

limitations. These limitations are
generated by the commercial mes-
sage. customers’ attliudes. mental
and physical settings of consurners,

5000 new customers. Onesales per-
son could lelephone 12 prospects
the time it takes for one face-to-face
sales callls. A survey over divect
marketing was counducted in the
United States in 1987. The result
indicatcs that by erder of tmpor-
tance in terms of sales, telephone is
frst. followed by mafl, print and
electronic media, vending machines,
and in-home sales 4,
3.5. Simple and Less imposing:
Telemarketing is simpler, faster,
and less imposing in comparison o
to-face seling, For a stralght

haveresulted in

sales calls® Thus, telemarketing is
used increasingly at the expense of
personal sales calls,

Business marketers are contact-
ing prospects by phone, on a wide-
spread basis, to supplement the ef-
forts of their sales people. Telephone
selling 1s becoming a cost efficient
means of reaching smaller accounts
or thase hard to reach by sales peo-
pleto.

3.2. Lowering Cost:

In recent years, the face-to-face
personal seliing has spurred com-
panies to consider telemarketing as
an alternative. Phoenix company
claims that each face-to-face sales
call costs $220, and many calls may
‘be necessary for even a single sales
U1, Telephone calls, on the olher

hand, are farless expensive because |

the cost of travel and travel time 1s
replaced by the much lawer cost of
telephone tolls. [t cost less than one-
sixth as much to sell by phone com-
pared to a personal eontaet'2

3.9, Quick follow-up:

[n recent time, many companies
use computers in conjuncton with
telemarketing. rhc ccmpu(crlmﬂ

wstem provid

rcbuyuf:m inexpensive or low-tech-
nology product, the hassle of face-
to-face transactions hardly seems
justified given the naturcof the task.
When segments are highly frag-
mented or geographically dispersed,
telemarkeling may provide Lhe sav-
ings edge that maximizes competi-
tiveness. Sales managers often like
telemarketing because they can
moniter activity level and quality
much more easily for telemarketing
than for face-to-face selling
3.6. Efficient Use Of Sales Time:

Companies arc constantly seek-
ing ways to use scll force time effec-
tively. A lelemarketer is an eflolent
inside  salesperson The
telemarkelers use the phone to lind
new leads, quallly them, and sell to
them, A telemarketer can call upto
50 customers a day compared to the
four that an oultside saleperson can
contact!s

3.7. Freeing The Sales Force:

Telemarketing does not replace
sales persons from making personal
sales contael. [L minimizes the bur-
den of them which resulls In the
reduced size of salesforce. Many in-
dustrial firms use lelomarketing to

t
tives with easy, \mmm:lmt«, access o

the most complex and detailed prad-
et information and customer infor-
mation. This infermation can be
maved off and an the computer
screen quickly with the "Click of a
mouse” from a scripted survey or a
prepared sales piich. The computer
can also automatically dial the tel-
ephone and produce personalized
follow-up letlers.
3.4. Increascd Revenue And Cus-
tomer Generator:

Telemarkeiing works better for
generating higher revenue. The in-

salesloree (o concenlrate on more
profitable accounts. Dow Chemical
forexample. determined thatitwould

freetrg-the—t

4 involved,
and unethical practices. The limitas
tlons that hinder telemarketing prac-
tices are described helow;

4.1, Unwanted Or Commercial
Messages:

Telomarketing does nol work bet-
ter for all types of sales, Marketing
dieetly to' random consumers in
their homes is not very effective.
Many consumers believe that they
recelve too many undersired phone
calls soliciting contribulions or seck-
ing to sell unwanted products. Un-
wanlcd telephone calls hother all of

us to seme extent. but It is very
difficult to lgnore unwanted or conm-
mercial messages.

4.2. Sereening Unsolicited Calls
Ts Difficult:

With the telephone, the only way
toseparate lmportant ordesired calls
from unwanted ones is to listen to
the caller long enough to gauge the
purpese of the call. Sereening calls
usually disrupts current activities,
For certain clderly ot physically im-
paired people, answering the phone
and sereening the calls require con-
siderable effort. Getting to the phone
may be difficult and the call may
come at an inappropriate time.

4.3. Keeping The Callér Hang Up:

The caller must ask Whether the
receiver wants to hear the prescnta-
tion il Lhe consumer djcs not dlve

permission. Lthe caller nmdst hang up,
4.4. Lack Of Abstractness:

The disadvantage of
telemarketing are the inabillly to
use sight, smell, taste‘and touch.
Moreaver, it is not appropriate to
monitor non-verbal cues and to size
up a petential customer In terms of
responsiveness or capacity to follow
through with pruchase!s.
-4.5..Unethical Sales. Practices -

The reputalion ol telemarketing
has been damaged hy the unethical
sales practices of some firms. These

bet I for its to
visltaccounts representing less than
$50.000in revenue. These accounts
are sold by phone'f, Telemarketing
is specially useful when customers
arc small or in hard-to-reach places
or when many prospects have to be
contacted 1o reach on whe is actu-
ally interested in buying!?
4, Limitations of Telemarketing:
Despite the enormous benefits,
telemarketing suflers fram certain
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firms tell that they arc
conducting marketing rescarch and
are not selling anything, Such un-
cthical procedures hurl other
telemarketing Companies as well as
legitimate research firins that con-
dhuct telephone surveys 19

5. Epllogue:

Effeetive (elemarkeling depends
onchoosing the right telemarketers.
training them well, andjncentivizing
them. Telemarketers should have

QCTORER 1993




pleasant voices and project enthusi-
asm. Women are more effective than
men for many products, The
‘telemarketers should initially train
with a script and eventually move
toward more improvisa The
opening lines are critical. They
should be brief and lead with a good
question that catches the listener's
interest. The telemarketer needs Lo
know how (o end the conversation if
the prospect seems (o be a poor one.
The call should be made at the right
time. The appropriate time for mak-
ing call might be the late morning
d afternoon to reach business
prospects, and the evening hours of
7.00 PM 109.00PM to reach house-
holds. The' telemarketing supervi-
sor can build up telemarketer en-
thusiasm by offering prizes to the
first one who gets an order or to the
top performer. Given the higher cost
per contact for telemarketing, and
privacy issues, precise list selection
and targeting is eritical,
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"DCL HAS DONE A PIONEERING JOB IN INTRODUCING
INTERNET TECHNOI.OGY IN BANGLADESH"

— Dr. Tanvir Abmed Khan,
Managing Dircctor, DCL,

DCL- an Internet service provider is gaing fo provide advanced E-mail products and training for the
interested Intemetworkers in Bangladesh. The company Guthorities were interviewed and the following
article was ritten by Kamal Arsalan.

Data Corner Ltd, (DCL) started
its activities in the summer of 1993
with the prime objective of setting
up a nationwide Information super
highway named as BDNel,
connecting all the computer users

PCs as host machine. DCL has also
done a remarkable job by networking
BDNet with PradeshthaNet, Agni &
Aurora: having ToolNet and DeltaNet
in the pipeline which will enable the
members of any local network to

in Bangladesh and a

wi of other

quality gateway to the Internet,

BDNet will help the lecal
computer users to grasp the power
to make thelr computers ‘talk’ to
each other; the ability Lo transact
buslness instantly. BDNet is setting
up commercial quality TCP/IP
internetworking in Bangladesh and
will provide connections to Internet
and other International carriers.

As the BDNet is going to be a
comercial  quality  Intcrnct
connection provider it is being
integrated with the Internet so that
its members can trade l.nforma'.mn
in real times with over two mi
sitcs and tens of millions of users
worldwide.

Using universal standard, TCP/
1P protocols, BDNet connections will
give its users real time interactive
communieations to any corner of
the globe, sending and receiving
messages and files or even accessing
an application held on a computer/
server on another conlinent.

DCL was lhe first Bangladeshi
company to register an Internet
domain name (BDNet.net] and
applicant for the Bangladesh top
domain to Lhe Internet authority.

At present BONet using the UNIX
operating system (most commen
operating system uscd in Internet
hosts} provides E-mail service in

local networks also.

The annual subscription charge
for BDNet E-mail service is Tk
12,000/, Tk.10/- per KBis charged
for intemational outgoing trafiic
while Tk. & per KB is billed for
intemational incoming traffic. For
the popularisation of the use of
E-mail in Bangladesh, DCL Is
providing free domestic E-mail
service. Basic E-mail soflwarc isalso
supplicd free of charge along wirth
ffeé insta-
llation. There
is a substan-
tial discount
for academic
subg ribers of
BDNet.

In an inter-
view  with
Computer
Jagat, Dr.
Dr. Tanvir Abmed Kran [HIr :‘“‘r’“‘d
Managing Director of DCL, said that
his company has done a ploneering
Job in intreducing Internct
technolegy in Bangladesh. FromJuly
1993, they conducted thcoretical
rescarch followed by action research
to find out whether the local
computer establishments are
prepared to accept this new
technology. Findings of their

rescarch d-th

Bhaka-with dial up-iink to Internet
via UUNet USA. BDNet has also set
up a beta PoP (point of presence) site
in Chitlagong. When the BT&T
authority provides the VSAT service
in Bangladesh (which is expected to

- be available within December of the

current year) DCLwillintroduce on-
Ime Internet connectlon to its
members.

DCL is going much ahcad of the
other local E-mail service provider
by tnstalling a powerful Sun Server
based on the Solaris operating
system (n thelr office. Other local E-
‘matl providers at present are using

became highly opumlstlc about the
future of E-mail service in
Bangladesh. As soon as they get the
VSAT connection BDNetwill provide
latest scrvices of the E-mail &
Internet technology,

Dr. Tanvir further said that they
are developing their activilics to
provide a range of other related
services such as—

Training—DCL will impart need
based Eraining on project planning
analysls, computer hardware and
software, Unix uprra(ir\g system.
software programmes. ete
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his company
wiil provide
- Frairiing for the

Technical

Consultancy
1t DCL C: :

providing stralcgic and practical
advice pius project managementand
implementation services. DCLis also
engaged in preparing ddtabases on
varlous themes e.g, agrarian reform
and rural development, gerwder rela-
ted, technical cooperations among
developing countries, rural credit
and poverly allcviations cte.

Hardware and Software—DCL
represents a wide range of quality
hardware and software which help
them to provide a cost cifective
complete compuler solutions to their
customers. DCL Is constantly
searching the world wide computer
arena for innovative hardware and
software.

Data Entry & Software
Development— DCL will engage
itself In data eniry and software
development projects for both Local
and overseas companies.

Computer Assembly— To meet
the growing nced of computers as
the company's different projects
become operational, DCL will set up
its own computer assembling facility.

Mr. Moinuddin Kashem [Tarlq),
Technical Director of DCL was
associated with the [nrernct
authority during his studies in
London since 91, In'92 he registered
BDNet with the Internet authority
and applied for the top Domain for
Bangladesh, During the interview
while discussing about the training
[acilities in DCL. Mr. I‘aﬂqsald that

Iocal lntern:t
workers  in
order to realise
DCL's vision
of universal
access Lo local,
corperate and
global infor-
mation resou-
rees from a single desklop systen.
He emphasized on the following
factors for the proper utilisation of
the Internet technology.
*Technologies which suppert
information access must be developed.




* Networks and communications
systems must be installed and
maintained.

* Users musi be able towork with
new tools.

Mr. Tarlq further said that DCL
will provide courses based on open
systems technologles {UNIX, C, TCP/
1P} and products {Solaris, Visual
Q4+, PC/TCP, PC-X Ware} to provide
training In both the principles and
the practicalities of working in a
connected world.

DCL's courses will cover the
ing needs of users, developers
and managers of all levels from novice
to expert in the areas of Networking
and Internetworking, developing
Networked Application which
includes comprehensive training in
C and C+= for developers, There will
also be a comprehensive range of
UNIX training courses, developed
by the instruction set and will cover
the use and administration of UNIX
for users, devclopers and system
administrators. The course also
covers the major UNIX variant
including System V Release-4,
Solaris and AlX,

In the well-equipped training
centre of DCL. all the participants
will have access to a fully specified
waorkstation with network access to
a range of lraining systems and
(through BDNet) to the connected
nternet

Attention Students!
Computer Jagat is going
to organize a nation-wide
Software Competition
for the students under
15 years.

For details read our next issue
—Editor

ENEWS WATCH |

Compag Computer Crop. of USA
rolled out its fall line of personal
computers that includes big
improvements in the sound and
picture quality of the machines.

Compag's updated Presario line
now slarls al $1699 for the base
maodel, notincluding a monitor, and
tops oul at $2,998. All of the
Presarios have Penttum micro-
processors  and  multimedia
capabilities.

In an Industry dominated by
intense price competilion Compag
is trying to differcntiate itself from
lower priced rivals by emphasizing
the "theatre like experience” of its
new machines, O

COMPAQ Dealer FORUM'S5

Compaq Computer South Asla
dealer forum was recently held at
Sheraton Grande Leguna Beach
Hotel, Phuket Island, Thailand. The
Picture shows Mr. Borhan Uddin,
Managing Director, Desktop
Compuler Connection Ltd and Mr.
Tan Kok Hin, Managing Director,
Compaq Compuler South Asia/
IndoChina during the forum.

NOVELL PUSHING SOFTWARE
TO OTHER HORIZON

Novell Inc. pushing its software
outside computer networks, The
company announced an alliance
with UttliCorp. United to useelectric
power lines lo help homes and
businesses manage energy
consumption,

The companies will jointly market
technology that would let customer
appliances communicate with utilitics
without additional wiring, Customers
could authorize utilities, for cxample.
to remotely monitor electric devices
suchasair conditioners, refrigerators
and waler heaters,

Most other companies are
considering using fiber-optic cable
or wireless technologies Lo
nommunicate with homes. Novell,
sald its NEST software makes it
possible tocommunicate over power
lines at up to 2 milllon bits of data
per second, much fastin than
exisiting power line technologies.Q

ACER GETS MORE

THAN EXPECTATION

Taiwan'sleading computer maker
Acer Inc's group sales will likely hit
NT$200 billion (US$7.27 billion) in
1997 due to expected successful
sales ofits new Aspire serles of home
PCs, Chajrman Stan Shih said.

“Just our Aspire alone canreach
annual sales of NT $100 billion in
1997." he said.

Initially, Acer group set the NT $
200 billion target for the year 2000
Tts group revenue reached NT $ B85
billion last year and was expected to
comein at NT $1 10 billien this year.

Mr. Shih sald Acer has been
encouraging signs of buyinginterest
in its new Aspire computers, which
are equipped with eight megabytes
of random-access memory and a
540MB hard disk drive.0
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