THE MULTIMEDIA TECHNOLOGY AND SERVICES AND
ITS RECENT ADVANCEMENTS

‘The Multimedia technology, which integrates voice, video, and data services, is the next wave of the future and will

be ublgultous in developed

Ziaur Rahman

countries within the end of this century. The initial thrust of mulfimedia is to bulld a

network (nfrastructure so that the stand alone technology and sersices in telecommuntcations, computers. and video

entertainment

grated logether for end

“This ultimate phase of the information

oan be i
revolution that the developed nations are presently lving through will bring such revolulionary impacts in peoples
tives that are now unthinkable This paper will provide an overview of midtimedia technology and services. discuss
recent advancement in this fieid. and provide a perspective of the related inclustry activities and their uciton plans.

Multimedia Field Trial
Demonstration

ATV set appeared with a set Dr::nulces
{menul in computer-like fashion on a
window of each viewer's TV set which
was tuned to NBC Mornlng Show one
mormning in late last year. A few of the
menuitemswere Interactive TV, Video
Telephony, Home Shopping, Network
News, Virtual Reality and Miscellane-
ous. The TV sel with the menu atso
had a keyboard and a mouse. The
host of the NBC Morning Show was.
eager to see whal the guest has tooffer
tothe nationwidc audience. The guest
pointed the mouse pointer to ane of
the menu items and selected video
telephony. The guesl was Vinnic
Grosso, an AT&T officer. who was
demonstrating to the US audience the
Multimedia Field Trial in California
that AT&T and ViaCom was jointly
working on. Mr, Grosso sitting in a
New York TV station called another
AT&T officer in Castro Vallzey, Callfo
nid and demonstrated a real video
conversation.

After terminating the video call Mr.
Grosso browsed through the omer
menu liems and

existing voice trade telephone lines,
and the quality is not very good. The
terminals are iransparent to the serv-
ice provider and therefore, there is no
video service from provider's perspec-
Live,
To provide the real video telephony
service, the network and the network
clements such as switches and serv-
ers need to be aware of video service
end terminals. The existing switches
and the network must be upgraded as
well,
The video telephony service can stand
alone as a separate service. but may
not be cost effective that way. There-
fore, the existing industry plan is to
integrate the VT in multimedia serv-
ice and provide VT as part of the
integrated package.
Interactive TV
The ITV or interactive TV is one more
step beyond the conventional one way
Broadcast TV system in the sense that
in the Broadecast TV system, consum-
ers participatlon is limited o being
anly captive viewers without any other
cholces beside changing channels or
turning the TV off. In ITV, however,
the

capability in each of the items. To say
simply. it was impressive and mind-
boggling when one thinks about the
implication of this new technology.
which will revolutionize: our existing
ways of life.

In this paper, we will elaborate on
wha these mullimedia services arcin
avery high-level fashion, describe the
technology behind the services and
related industry activities.

Video Telephony

Video teiephony (VT) is the from of
communication where one can hear
and see the other party simultane-
ously. The video telephony exlsts in a
few forms today. One is the video-
conferencing services that the corpo-
rate customers use as a special serv-
Ice. 1t is expensive and not available
for home consumers. Far home con-
sumcrs, however, ierminals Ukc AT&T
2500 Video Phones arc available,
which can be used to have a perceived
videa telophony conversatonbut nata
realone, Inthe sense thatitis aver the
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The consumer chooses when Lo see a
maovie, what movie he or she will see,
pause and resume at will, terminaté
halfway and not be charged. get on to
a broadcast channet fof coarse with
the permission of a moderatot), and
many more. This is like bringing the
TV camera to home and dynamically
broadcasting from each home

Home Shopping

Since a Home TV s going to be bi-
directional VAll il volte and data

customer will be able to focus on a
product in more delails. get assisi-
ance on lin. or select the product
without any assistance, transfer the
money from the bank dynamically to
the shop owner's account. order the
product, and getl it at home without
leaving the house at all, ]
Virtual Reallty !
Usually people have two kings of expe-
rlences | real experiences and fmagi-
nary experiences. Earth s flat and the |
sun rotates around the carth are the
beliefs of imaglnary experiences of |
people. let's say, of 4th century AD. |
These Imaginary experiences are so |
pawerful that ihey are perceived to be |
real in real peoples mind.

Using modemn techniques our sensea
andbrain processes are stimulated iny
such ways thal an unreal or virluat
event can create impressions o be
real event in our mind and memory -
which we call virtual reality, mls can
range from travelling in space and
underthe ocean, (mvelung(raugh the
carth. flying a F-16 or a simple car for|
that matter and getting those experi-
ences as it Is really happened al-’
theugh in reality i did nol. We per-
haps sal in our own chair In front of a
screen and the sound and speclal|
effect did It all. Experiencing viriual'
reality in networking environment is
one of the services of multimedia.
Network News

The service to accessing clectronie
news paper through a terminal has
been around for decades. The major
news papers such asWall Street Jour-1
nals can be read threugh a terminal
connected lo the appropriate data
netwark. ion Bulletin Board

ping services c:-m be provided with a
real ease, The way the present home:
shoppmgwmks|snhernnmngmn~

nels dedicated for home
shoppmg whm goods and merchan-
dise are continuously displayed. An
800 phone number s usually pro-
wided which aliows customers to call
free of ehange to order any products.
The customers tunes to the channel.
chooses product, orders It using a
credit card. and the product is a auto-

are services provided by public data
network services like CompuServe and
Internet.

Miscellaneous Services
Multimediatechnology is like opening
a pandora’s box. There will be so
many new doors of serviees opened for
this new warld that are now unheard
of and unthinkable. One of the medi-
cal applications may allow doctors to
perform remote operations. Video
conferencing will allow a person to do

matically delivered, With
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ice meeting from home.



in muitimedia environment will bring
morefun. Library services, Alrline Res-
ervations, Home Education are only a
few ta name among the myriads of
multimedia services. And people al-
ways innovate new services like 900
services, given the flexibility in the
system.

Multimedia Technals

The stand alone technology for serv-
Ices like Telephane, Faxes Broadeast
TV. Computer Applications have ma-
tured fn isclation over the years.
The objective of multimedta is to inte-
grate these all. both from the perspec-
tive of customers who own Intelligent
terminals which can be hooked to a
network, and from the perspective of
the service providers who own the
intelligent networks and Iis elements.
‘The network, netwark elements, and
the terminals all have become intelll-
gent enough and such significant ad-
vancement has oecurred in all these
areas that the Integrations of services
are now possible.

Ead Terminals

Such sophistication exists in today’s
end terminals namely personal com-
puters that they are beyond the needs.
of simple multimedia service such as
VT. For a VT service, a video premises
equipment consisting of a video cam-
era, & microphane, a TV set, a set top
box - an Interface unit to the netwark
- are enough. The first three has al-
ready been Integrated Into one unitby
different vendors. The set top boxes
also exist, but they will not fly unless
an Industry agreement is reached re-
garding the functions and interfaces
of these set top boxes. A consortium
with industry leaders has been formed
to standardize the set top box.

The issues of cost verses fuctionality,
different visions and different
technical solutions provided by the
consartium members, vested interest
and politics are some of the bottle-
necks for progress in reaching
consensus but progressisaiways there
at the end where activities and
dynamic behavior

The stand alone multimedia technolo-
gics for end terminals are already in
use. Sound cards, video cards, bunt—
in modem. fax eard. CD Rom drive.
sophisticated window interiaces all
are part of a stand alone multmedia
PC these days. But these PC's are not
for the kind of

warks were basically all analog. With
the advent of digital technology, net-
works all over the world are being
changed to digital from . AT&T
has already changed its facilities and
switches ta all digital carly 1990s.
ISDN technology has allowed the net-
work to evolve to be mare intelligent
and to provide more sophisticated
services to the customers.

In the data networking warlds, the
improved quality of transmission fa-
cillty demanded simpler protocols to
be used. Frame relay over X.25, TCP/
IPover OSlare, therefore, getting domi-
nant in market place.

Echo cancellation, video compression
technigues, encoding decoding algo-
rithms, client-server models of com-
puting are some tcchnologles which
are being used in the network ele-

ments.

Bandwlidth is one of the critical
attributes in a network that a network
‘provider is concerned of. Since circuit
switching is notorious for network
Tesource hogging while the bandwidth
is not effectively utilized in a typical
volce call, packet switching is a viable
alternative, But packetized voice and
videosuffers degraded quality for nodal
delay for processing packets al each
node in store and forward network.
Increased processing speed of micro-
processorsand the new switching tech-
nology such as ATM [Asynchronous
Transfer Mode) Is making It possible
to use store and forward network for
all traffic-voice. data, and video. An
ATM switch can also simulate DSI
and DS3 and Eurcpean counterpart
of these signal rates as provided in
circult switching. This is why ATM
switches are getting so popular for
multimedia services.

In this scheme, the whole information
package is divided into packets of size
53 bytes, 48 bytes of which are actual
information paylond and 7 bytes are
header overload. Vendars are fiercely
competing to make ATM switches
these days.

Ind activities

Multimedia vendors are also fiercely
active to positlon and realign them-
selves to tap into this multi-billion
dollar industry. Major computer ven-
dors tncluding IBM, Apple ; telecom-
munications vendors AT&T, MCI.
ViaCom, most of the Bell reglonal

network environment that1 diu-.usscd
in this paper.

Network and Network Elements

Networks and its elements have un-
dergone tremendous evolution over
the last couple of decades, The origh
nal networks were designed to provide
only voice grade services with low
bandwidth requirements. These net-

H ram Pro-
ducing companies, and many others
are active in this most recent techno-
logical euphoria. And all these com-
panfes know very well that multime-
dia is the real future. The US Govern-
ment has taken inftiatives in this re-
gard. The US vice-president Gore has
shown personal commitment and is
Jeading task forces to setup an infor-
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mation super highway for the nation.
This is vital to the US national inter-
est, he repeatedly mentioned

There is a task force consisting
leaders of Industries to study the
feasibiiity and produce plan to create
the super highway. AT & T is also a
member of this task force
Multimedia services will be reality in
couple of years in some farm as pre-
sented in this paper. and ubiquitous
within continental US before the end
of this century,

In conclusion, | tried to provide an
understanding of what these muld-
media services mean, technology
behind these services, and the
related ]mlustry aclivities regarding
muliimedia. &

COMPUTER SEMINAR IN

DHAEKA UNIVERSITY

The Business Study Club, a students’
club of the faculty of commerce of
Dhaka University, has o
seminar on the Application of
Computer in Busincss and Com-
merce. The function took place at
Commerce Faculty Auditorium on
13th April, 1994.
The key note paper of the seminar was
presented by Mr. KAM, Morshed,
who is the System Analyst of The
Developer s Computer System (DCS)
and a frequent contributor of The
ComputerJagal. Dr. Lutfur Rahman.
the Chairman of Computer
Sclence Department of DU and
Dr. 1. M. Habibullah, ex-dean of
the faculty  of commerce took part
in the discussion,
In his key note paper. Mr. Morshed
had pointed out the potential applica-
tien of computer that could be imple-
mented easily in our country at a
reasonably low-cost. He also men-
tioned the glorious role that is being
played by our computer m; ines in
creating awareness among the poten-
tial users and stressed the need for
mmental incentives by way of
advertisement to these magazines,
Taking part In the discussion, Dr.
Lutfur Rahman made a summery on
what computer is doing and will do in
the future. He aiso demanded total
computerization of the university ad-
ministration and expansion of the
computer facilities for the students.
Dr. Hablbullah, in his speech. has
alsoreiterated Dr. Rahman'sdemand.
er the first session, the partici-
pants, mastly from the DU and BUET,
has taken parl in a lively question-
answer sesslon. Mr. Morshed and Mr.

conducted the session.
session, DCS has anenged a compu-
iter show for the participants. &
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Real-time Computer Control

1. Introduction

The term ‘real-time’ refers to need to
compute the whole of the given con-
trol algerithm within the certain sam-
pling time. So the real-lime systems
are those in which :

* the order of computation is deter-
mined by the passage of time or by
events external to Lhe compuler or
controller ; and

* the results of the particular calcul
tion may depend upon the value of the
variable time’ at the instant of execu-
tion of the calculation or the time
taken {o executs the computation.
Young (1982) defines a real-time sys-
tem to be :

Dr. F. Ahmed & M.A. Hossain
Deparmient of Applied Physics and Eicctronics
University of Dhaka
briefly described below ;
Clock-based Control Systems
A process plant operates in real-time
and thus it is requried to deseribe
about plant time-constant ; these may
be measured in hours for some chemi-
cal processes ar in milliseconds for 2n
aireraft system, for Instance. Forfeed-
back control the required sampling
rate will be dependent on the time-
constant of the process to be control-
led. The shorter the time-constant of
the process, the faster the required
sampling rate. The computer or con-
troller which is used to cantrol the
plant must

any information p g actistty or
system which has (orespond (o exter:

to real-time and must carry out all the

ol iripud
fintte and 5 period.
Real-lme systems can be divided into

required
control and actuation within each
sampling interval, The completion of

two categories basedona

1 an the number of opera-

the system correctly :
type-1 : the system musl have mean
execution time measured over a de-
fined ime interval which s lower than
a specified maximum.
type-2 : the compuialion must be
completed within a specified
maximum Ume en cach and every
accasion,

The second categary is obviously a
much more severe canstraint on the
performance of the system than the
first. It is typical of the so-called ‘em-
Dbedded system' that!ssystem inwhich
the computer Is {or computers are) an
integer part of same: machine. Such
systems persent a difficudlt challenge
both to hardware and software de-
signers.

2. Characteristics

Real-time conirol system possesses

many special characteristics, which

are as follows :

1. Reasonablein sizeand complex-
ity both for the case of hardware
and software devclopment.

2. Capable to manipulate the real-
numbers.

3. Possesses good reliability and
salety factor.

4. Capable of concurrent control of

5.

B.

tions tobe performed and the speed of
thecontroller. Synchronisation isusu-
ally obtained by adding to the compu-
ter system a clock-normally referred
to as a ‘real-time’ clock-and using a
signal from this clock to interrupt the
operations of the computer at some
predetermined fixed Lime Interval.

Sensor-based Control System
There are many system, where ac-
tlons have to be performed, not at
particulr tmes or time Intervals, but
in response to some event. Typical
examples are : turning off a pump or
closing a valve when level in a Hquid
tank reaches a predetermined value ;
or switching a motor off in response to
the closer of a micro switch indicating
that some desired position has been
reached. Sensor-based systems are
also used extensively toindicate alarm
actibns, e.g. as an indicalion of too
high a temperature or too high a pres-
sure. The specification of sensor based
systems usually includes a regquire-
ment that the system must respond
within a given maximum time to a
particular event.

Interactive Control Systems
Inlemclwesyswmsrepmsentmelarg
est class of real-time systems and
cover such systems asautomaticbenk
tellers, reservation systems for hotels,
airlines and car rental companies,
computerised tills, etc. The real-time
requirement Is usually expressed In
terms of average response tme not
excee! specified value. For ex-
ample, an automatic bank teller sys-
tem might require an average re-
sponse time not exceeding 20 sec-
onds. Although this type of system
superficially seems similar to the san-
sor based system-that is it apparently
responds to signal from the plant (In
this case & person) -it is different in
that it responds at a time determined
by the internal state of the computer.
An automatic bank teller is not inter-
ested In the fact that the person is
about to miss a train or that it Is
raining hard and he is getling wet ©
thisisirrelevant to its response. Many
Interactive systems give the impres-
sion that they are clock-based in that
they are capable of displaying thedata
and time ; they do indeed have a real
time clock which enables them to
keep track of Ume,

4. Real-time Hardwere

Although almest any digital computer
can be used for real-time control and
other real-time operations, they are
not all equally easily adapted for such
wark. A process cantral computer has
to communicate both with plant and
personnel : this communication must
be eMcient and effective and the proc:
essor musl be capable of rapid execu-
tion to provide for real-tme control
action. A characteristics of computers
used [n control systems in that they
are modular ; they provide the means.
of extra units, in particular, special-
ised Input and output devices, 1o a
basic unit, The capabilities of basic
unit, In terms of its processing power,
‘storage capaclty, Input /outpul band-
width and Interrupt structure, deter-
mine the aver-all performance of the
system. Of equal importance ina con-
trol computer are the 1/O channels
which provide a means of connecting
process instrumentation to the com-
puter. and also displays and input
devices provided for operator.

gepruts system component, A B
. Possesses real-time facilities both Wil ikl
In hardware and software. Module 1 [¢=¢ Module 2 3

Efficient for con-
3.cl 1 T
hl acoge : }l Opeemiing

There are three different classes of
real-time control system, which are

sysiem

Computational interactions
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5. Real-time Program
A real-time program differs from the
gaqumllal & mumlﬂsklhg type in that,

AT&T Shipped 26,199 Self-
Service Systems in 1993

AT&T Global Solutions

bdng disjoint in time, the s:quenu: of
some of its actions Isnot

shlpped Industry leading 26, 199 self-
in

the designer bul by the

1993, for
their hearest

(that Is, by evenls occurring in outside
world ; events which occur in real-time
and without reference to the internal
operations of the computer), Such events
cannot be made 1o conform to the inter-
task synchomisation rules. A real-time
‘program can still be divide into a number
of tasks, but communication between
the tasks cannot necessarily walt for
synchronisation signal : the environ-
ment cannol be delayed. In real-time
programs, in contrast to the other two
types of program, the actual time taken
by an action Is an essential factor in the
process of validation.
Conslderation of the type of reasoning
necessary for thevalidation of programs
i important, not because to seeking
melhod of formal proof, but because Lo
understand the factors which need to
beconsidered when designing real-Lime
software. It has been found that the
design of real-time software is signifl-
cantly more difficult than the design of
sequentlal software. The problems of
real-time have not been helpied by the
fact that the early high level languages
were sequential in nature and they did
not allow direct access to many of the
detailed features of the compuler hard-
ware. As a consequence, real-Ume fea-
tures had to be bullt into the apcrating.
system which was written in assembly
language of the machine by the teams of
specialist programmers. The cost of pro-
ducing such operating system was high
and they had therefore to be general
purpose so that they could be used ina
wide range of applications In crder to
reduce the unit cost of producing them.
These aperating systems could be ‘tai-
lared', i.¢., they could be reassembled to
exclude or include certain features, to
change the number of taskswhich could
be handled, or to change the number of
1/0 devices and types af device for ex-
ample. Such changes could usually
enly be made by suppler,
Interactions with other executing pro-
grams, with which the program shares
data or_resources, may violale con-
straint. Fig. 1 fllustrates these interac-
tians. Current techniques allow cor-
rectness verification of concurrent mod-
ules, say module | and module 2 in a
parallel program A. However, these tech-
niques ignare the effects of module 3
and module 4 in program B on the
execution of programA. Such effectsare
duc to interactions with the operating
syslem and the execution environmen,
which share resources and control
mechanisms with the modules.

(To be cantinued).

Shipments in the United States were
54 percent over the previous year. In
Central and South America, jumping
more than 500 and 300 percent re-
spectively. ©

AT&T's Radio Link Gives Power

To The Powerhouse Museum

A wireless radio link relying on an AT
& T Global Information Solutions'
WavePOINT bridge has won a major
prize at the Government Technology
Productivity Awards in Australia. The
wireless link was installed at the Syd-
ney Powerhouse Museumn last August
to connect the museum's computer
network between its two major bulld-
ings, the Powerhouse Museum and Its

administration building — two blocks
away. The wircless link is the first of
its kind in Australia and the world.
The Powerhouse Museum relies heav-
ily on Its computers to malntain the
collection database, and Lo manage
the financial and administrative sys-
tems, along with day-to-day opera-
tions. @

System 3555 Achieves
World Class Performance
System 3555 server achfeved record
results for the on-line transactlon
processing (OLTP) benchmark, TPC
Benchmark C. The benchmark dem-
onstrates AT&T Global Information
Solution’ sustained Industry leader-
ship for world class pricc/perform-

ance.
The System 3555, with four Intel
Pentlum  processors _running
INFORMIX-OnLine and TOP END,
achieved a peak performance of
1296.02 transactions per minute
(tmpel.@

Certificate in ORACLE Training Distributed
Certificate awarding ceremony of ORACLE Training Course for Senior Execu-
tives of Bangladesh Water Development Board was held on Monday April 11,
1994 at the premise of IBCS-PRIMAX Software (Bangladesh) Ltd. House 8 5D,
Road # 11 (New) Dhanmondi R/A.. Dhaka. The training course was sponsored
by UNDP and conducted by IBCS-PRIMAX Software (Bangladesh] Lid.

Mr. M. Majidul Islam, Chairman Bangladesh Water Development Board was.
the chiel guest and distributed certificates to the participants.

‘The chief guest in his address congratulated the participants for ther sincere
efforts in acquiring this o and hope that they

their knowledge in water resource management of Bangladesh Wier Develop-
ment Board.

Mr. A. Towhid. Exccutive Director of IBCS-PRIMAX. Col. (Retd.] M. Azizur
Rahman, Ex-Execullve Director of BCC, Mr. A.K.M. Shamsul Haque, Chiel
Engincer, BWDB, Mr. A.H.M. Aminul Islam Bhulyan, Member Administration.
BWDB, Mr. Karoly Futaki, Chief Technical Adviser, UNDP, and Mr. Saquib
Igbal, Territory Manager. ORACLE Corporation USA. spoke on the occasion.
Mr. A. Gaffur. Training Manager of IBCS-PRIMAX presided over the function.©

CERTIFICATE: AWARDING CEREMONY

ORACLE Trgin~~ Course For Senir Evecutives

Participants of the ORACLE Training Course are seen with the
guests and executives of IBCS-PRIMAX
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NEW DELL ADVANCED SYSTEMS

Dell recently announced three highly
refined server lings and sophisticated
mass siarage options lo meet almast
any network requirement. The
PowerEdge™ SP and

ganizations and can serve as an ideal
resource-sharing platform for work
groups of 25 Lo 100 users.

The PowerEdge XE s designed for &

XE
are new additions 1o Dell’s network
server line. The second member in the
Dell OmniPlex™  server and
workstation family is the OmniPlex™
4XX. The Power Edge SP has power
and plenty of room to grow. The
PowerEdge family scrvices all levels of
Lhe mast demanding server custom-
ers who desire advanced 486 or
Pentium™, EISA/PC]. and SCS! per-
formance : iogical grawth path, un-
paralleled ease of service and mainte-
nance, reliable brand, and full fune-
tionality. These systems offer state of

growing.
network and targeted at MIS manag-
ers inmid-size to large organizations.
It is an Ideal file, database or applica-
tion server for netwarks of 25 (o 500
users on a network. The PowerEdge
XE 560 and 566 Pentium powered
svsiems are high- pen‘anname sys-

Digital Launches See-
ond Client

Digital launched a new family of net-
working products that brings many of
the benefits of client/server comput-
ing. This focuses on integrated prod-
uctsthat providing open client/server
solutions.

Digital's mobile/wireless products
extend the boundaries of communi-
cation, increase productivity and re-
duce operational costs, Digital eur-
rently offers four wireless local area

tems. with po-
tential

The PowerEdge family is not only a
replacement for the 4000/XE series
currently offered, but also offcrs a new
level of performance, reliability.

the art bus with fully
optimized system architectures.

Customers ma choose an
upgradeable 1486TM based server for
swmaller work group environments, or
they may select a high-performance
Pentium proeessor based file server
for more demanding networks. Either
way. the PowerEdge SP is a perfect
match between expandability and
cost-efficiency. The Dell FowerEdge
SP s aimed at business-critical appll-
catlons In small to medium size or-

¥, extensive
drive capacity.

Both the PowrEdge SP and XE fami-
lies offer range of processors, from the
33,50 and 66MHz Intel 486DX proc-
essors to the top-of-the-line 60 and
66MHz Pentium Processor, The two
product families share a variety of

products : ReamAbout
Access Point, Roamabout PCMCLA
Network Adapter, WaveL AN/ WaveLAN
International network interface cards,
and the Remote Connect Solution, ©

Correction:
In the article “Compagq Shares
The Best Ounership Experience
In Bagladesh” published in the
April "4 issue of Computer Jagat.
the brand name of Compag Server
and namie of Compaq's New
Market Managing Director was

ofparls
and service calls.

Dell's PowerEdge serers will support
the industry’s almost all leading net-
wark operaling systems.©

printed as "Prolient™
and “Tan Kok Him" respectively.
Thecorrectname will be “Proliant”
and “Tan Kok Hin". We regret the
mistakes.

o Fully assembled & quality controlled in USA.
¢ Directly imported from USA.
« AN components certified to meet FCC Class B regulations.

Tel : 323127, Fax : 880-2-813014

i WegaFius 336 DX-40 MHz | MegaPlus 486 DLC-33 N2 MegaPlus 486 DX-33 Mz | |
: 2MB RAM, 128 Cache | 4MB RAM 128K Cache | 4 MB RAM, 256 K Cache |
! FEATURE 130 MB HDD 1 FDD 170 MB HODD, 2FDD 170 MB HDD, 2FDD |
£ 101 Key's ENH Keyboard]; 101 Key's ENH Keyboard | 101 Key's ENH Keyboard
i | MiniTower Case MiniTower Case MiniTower Case
| SVGA COLOR|TK. 56,000.00 TK. 70,000.00 TK.79,000.00
SVGA MDND TK. 46, mnm TK EDOOODD TK EBODUDD
2/10 Block - B, Humayun Road, Moh dpur, Dhaka.
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