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Performance €Evaluation Issues of Parallel
Processing in Real-time Applications

1. Introductions

Paralle] processing (PP) has
emerged as a key enabling technology
in madern computing to meet the ever-
g demand for higher perfor-
manee, lower costs and sustained pro-
ductivity in real-life_ applications. The
concept of PP on different problems or
different parts of the same problem is
not new. Discussions of parallel com-
puting machines are found in the liter-
ature al least as far back as the
1920s. It is cvidenced that, throughoul
the years, there has been a continuin,
research effort to understand paraile
computation. Such effort has intensi-
fied dramatically in the last few years,
with hundreds of projects arpund the
world involving scores of dilferent par-
allel archilectures for all kinds of
applications. including Si%na] process-
ing, control, artificial intelligence. pat-
tern recognition, robotics, computer
vision, computer aided design, discrete
event simulalion elc. In a conventional
parallel system all the processing ele-
ments [PEs) are Identical. This archi-
tecture can be described as homoge:
neous. However, due to variety of com-
putational demand of many algo-
rithms, mixed PEs based archltecturcs
are becoming popular. A parallel
architecture comprising variety of PEs
is described as heterogeneous system.

One of the challenging aspects of
PP, as compared to sequential pro-
cessing, Is how o distribute the com-
putatienal load across the PEs. This
requires a consideration of several
issues, including the choice of algo-
rithm, the choice of processing topolo-
@v. the relative computation and com-
munication capabilities of Lhe proces-
sor array and partitioning the algo-
rithm into tasks and the s of

The theoretical maximum speed
that can be achicved with a parallel
architecture of N Identical processors
rking concurrently on a problem. is
res faster Lhan a single processor.
known as ideal specdup, in practice,
the speedup Is much less, since some
processors are ideal at a given Ume due
to conflicts over memory access. com-
municalion delays. incllicicnt algo-
rithms and mapping for exploiting the
natural concurrency in computing
problem. Bul. In some cases. the
speedup can be oblained above the
ideal speedup, due to anomalles in pro-
gramming. For cxample. a single
processor system may store all its data
off-chip. whereas the multiprocessor
system may storc all its data on-chip
which provides an unpredicted increase
In performance.

Another useful measure in evaluat-
ing the performance of & parallel sys-
tem is efficiency (Ey) which can be
defined as

Sy Ty
EN-Txlm——xloo% 2

Where. Sy is the specdup. Efficiency
can be interpreted s providing an indl-
cation of the average utilisation of the
'N' processors, expressed as a percent-
age. Furthermore, this measure allows
a uniform comparison of the various
speedups obtained from sysiems con-
taining different numbers of processor.
3. Performance Evaluation Issues

Application goals of PP in imple-
menting real-time must satisfy eritical
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processing elemenis (PEs), perfor-
mance measurements such as MIPS
{million Instructions per second) and
MFLOPS (million floating-point opera-
tions per second] or SPECint and
SPECp of the PEs arc meaningless. Of
more importance is to.rate the perfor-
mance of each architecture with Its
PLs an the ype of pregram likely to be
encountered in a iypical application.
The different architecturcs and their
different clock rates, memory cyele
times of the PE. inler-pracessor com-
munication speed, optimisation facility
and compiler performance ete. all con-
fuse the issuc of attempiing to rate the
architecture. This is an inhcrent diffi-
culty to select a parallel architecture.
for better performance. for algorithms
in signal processing and control sys-
tem development applications. The
ideal performance of a parallel archl-
tecture demands a perfcct match
between the capability of architecture
and the program behaviour, Capability
of the architeciure can be enhanced
with better hardware technology, inno-
vative architectural features. and effi-
cient resources managemenl. In con-
trast, program behaviour is diffieull to
predict due to its heavy dependence on
application and run-time conditions.
There are also many other factors
affecting program behaviour, including
algorithm design, partitloning and
mapping of an algorithm, inter-proces-
sor communication, data structures,
language efficiency. programmer skill.
and compiler technolagy.

thesc tasks, It is, thus. essential Lo
note thal in implementing an algo-
rithim on a parallel computing plat-
form. a consideration of the issues
related to the interconnection
schemes, the scheduling and mapping
of the algorithm on the architecture,
and the mechanism for detecling par-
allelism and partitioning the

Sl=les ﬁ¢ =

into modules or sub-tasks, will lead to
a computational speedup. This article
presents the key performance evalua-
tion Issues of paraltel processing in
real-time applications,
2. Performance Measuring Parameters
The most widely accepled measure
used to evaluate the performance of a
parallel system is speedup. Speedup
[Sy is defined as the ralio of the exe-
cution time {T} on a single processor,
to the exceution time (Ty) on the N
processors:
T, .
—1 (1)

Sy = T

cn
tzd!a or
AAM

Figure 1 :

time constraints assoclated with sam-
pling Intervals. When contemplating
the implementation of algerithms and
associated software an PP syslems, it
is essential to organise the specific
algorithm to realise the maximum ben-
efits of paraliclism. This has several
problems discussed below—

For parallel processing with widety
different architectures and different
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The parallelism produces a useful

“ benefit when it successfully yields

higher performance with reasonable
hardware and software cost. Whether
parailelism is worthwhile depends on
the application, but two extreme situa-
tons may be distinguished,
1. Faor relatively simple. high val-
ume applications, minimising
manufacturing cost is critical.



In this case it may be best 1o
invest development effort in
oplimising algorithm and code
effleiency to achieve a single-
pracessor solulion,

2. For relatively complex, low vol-
ume applications minimising
development cest ks Impartant.
in this case it may be best to
preserve the structure of the
high level code and introduce
additional PEs.

There will always be many applica-
tions which are satisfied by a uni-
processor implementation. Before
adepting a parallel processing salu-
Uan, it must be clear that it possesses
some feature that cannot be provided
by a single processor. Through the
study and from praclcal experiences,
a charl. of performance critcria madc is
shown In Figure 1. This indicates the
main components that played impor-
tant role in the performance of an
architecture,

Inter-processor Communication

Inier-processer communication
between paralicl processing elements
is one of the imporiant issue o com-
pare the real-time performance of a
number of parallel architeciures and
suilability of the algorithm. When sev-
eral processors are required to work
co-operatively on a single task. one
expects frequent exchange of data
among the scveral sub tasks thal com-
prise the main task. The amount of
data, the frequency with which they
are transmitied. the speed of their
transmission, and thé route that they
take are all significant in affecting the
inter-communication within the archi-
tecture. The first two factors depend
on the algorithm itself and how welt it
has been parttioned, The remaining
two factors are the function of hard-
ware and are the points of discussion.
These depend on the Inter-connecition
strategy, whether tightly coupled or
loosely coupled. Any evaluaton of the
performance of the interconnection
must be, 1o a certain extent. quantita-
tive. However, once a few candidate
networks have been tenlatively select-
ed, detailed {and expensive} evaluaiion
including simulation can be carried
out and the besl one can be sclected
for the proposed application,
Partitioning and Mapping

There are three different problems
to be considered in implementing algo-
rithms on paralle]l processing systems:
(a) Identilying paralielism in the algo-
rithm. (b partitioning the algorithm
inlo sub task and {(c] allocating the
tasks to processors. These include the
inter-processor communication, the
issues of granularity of the algorithm
and the hardware and the regularity of
algorithm. The bardware granularity is
a ratlo of compulational perfermance
over the communication performance
of each processor within the architec-
ture. Similarly, lask granulanty is the
ratio of computational demand over
the communication demand of the

task. Porformance benclits of parailel

archilectures strongly depend on these

ratios. These ratios express how much
tion o\'crhcad is

with each umi( ol When

built-in math caprocessor. In tmple-
menting these algorithms on 2 parallel
processing platform, the lasks could
be distriblited uniformly among the
pro However. this

the ratio is very 1ow. it becomes Inef-
fective Lo use pa When the

may requirc a targe amount of com-

ratios are very high, parallelism is
patentially profitable. Typically o high
compule/communication ral
desirable. The concept of task granu-
iarlty can also be viewed in terms of
compule Ume per task. When this Is
large. it is a goarse-grain task imple-
mentation. When it is small, it is a
fine-grain fask tmplementation.
Although, large grains may ignore

| par ar a
problem into the finest possible granu-
larity does not necessarily lead Lo the
fastest salution, as maximum paral-
lelism also has the maximum aver-
head, particularly due to increased
communication requirements.
Therefore, when partitioning the appli-
catien across PEs, it is essential to
choose an algorithm granularity that
balances useful parallel computation
against communication and other
overheads.

There are two main approaches Lo
allocating lasks to processors: statical-
Iy and dynamically. In static alloca-
tion, the assoctailon of a group of
tasks with a processor is resolved
before runping time and cemains ed
threughout the execution, whereas in
dynamic allocation, tasks are allocated
o processors al ruming Wme accord-
ing to certain criteria, such as prol::s-
sor y, Intertask u
and task priorities Whalever mclhud
is used, a clear appreciation is
required of the overheads and paral-
lelism /communication trade-off as
mentioned earlier. Dynamic allocation
offers the greater potential for opti-
mum processor utilisation, but it alse
incurs a performance penally associat-
ed with scheduling software overheads

com require-

belween the processors.
therefore, be a detriment to tie perfor-
mance of the computing platform in
hoth homegeneous and heterogeneous.
architectures. However, many algo-

rithms are heterogeneous. as they
usually have varying computational
requirements, The implementation of
an algerithm on a homogeneous archi-
teclure is constraining, and can lead
to tnefficlencies because of the mis-

contrast, a helerogeneous architecture
having PEs of different type and fea-
tures can provide a closer match with
the varying hardware requirements
and, thus, lead to perfermance
enhancement, However, the relation-
ship between algorithms and heteroge-
neous architectures for real-time sys-
iems is not clearly understood. The
mapping of algorithms onte heteroge-
neous architectures is, therefore, espe-
clally challenging, To exploit the het-
erogenecus nature of the hardware it
is required (o identify the heterogene-
ity of the algorithm so that a closc
match be forged with the hardware
resources available.
Software support

Software support is needed for the
development of efficient programs in
high leve] languages. The ideal perfor-
mance of a computer system demands
a perfect mateh belween machine
capability and program behaviour.
Program performance is the lurn-
around time, which includes disk and
memory access, inpul and output
activities, compilation time, operaiing
system overhead and CPU time. To
shorten the turnarcund Uime, one can
reduce all these time factors.

and
ments which may prove unaucepmble
in some real-time applications
Algorithms

Complexity in implementing an
algorithm within the architecture is
one of the most important issues. In
implementation point of view, algo-
tithms can be categorised inlo two
forms (1) regular and (i) irregular.
Regularity is a term vsed (o describe
the degree of uniformity in the execu-
tion thread of the computation. Many
algorithms caa be expressed by matrix
computations. This leads to the so
called regular iterative (RY) type of
algorithms due to thelr very regular
structure. [n implementing these 1
of algorithms, a vector processor will,
principally, be expected to perform
betler. Moreover, i a large amount of

the run-lime memory man-
agement within the program and
selecting an efficient compiler, for a
specific computation demand, could
enhance the performance, Compilers
have a significant impact on the per-
formance of the system. This is not o
say that any particular high-level lan-
guage dominates another. Most Jan-
puages have advantages in certain
computational domains. Compilers
have a significant impact on the per-
formance of the system. This means
that some high-level languages have
advantages In certain computational
domains and some have advantages in
other domains. The compller itself Is
critical to the performance of the sys-
tem as the elficiency of the mechanism
for taking a high-level description of
the application and transforming it
into a

data is to be handled for
in these type of algorithms, the perfor-
mance will further be enhanced if the
processor has more internal data
cache, instructicn cache and/or a
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tation differs from compiler to compil-
¢r, ldentifying the foremost compiler
for the applicatlon In hand is,

(Continued on page 59)



COMPUTER BUSES

A computer bus is a path that car-
ries information Instde the computer :
information includes data, instruc-
tions. addresses and control signals.

There are two kinds of buses inside
a compuler : (1} The processor bus or
Local bus and (2) The Input /
Output buses,

1) The Processor Bus : The
microprocessor has an external bus
called the processor bus or the local
bus that earrles information between
the microprocessor and the main
memory. The processor bus has (he
same bus width (64 bit) as the micro-
processor and operates at the same
external speed.

2) The Input/Output buses :
These buses carry information
between the processor of memory and
the 1/C Peripheral devices, Usually a
personal computer has two types of
1/0 buses : the'ISA bus and the
PCl bus.

ISA Bus :

One of the most widely used and
successful 170 buses Is the Industry
Slandard Architeclure (ISA) bus, also
called the AT bus. (t has got the fol-
lnwmg features :

itis a 16-bit bus.

u Operating speed 8 MHz.

lif. Data transfer rate 8 MB per second
(maximum).
iv. Practical performance ranges

between 4 MB to 8 MB per second.

The ISA bus continues to be popu-
lar because so many adapters. devices,
and applicallons have been designed
and markelec for it. Peripheral devices
that de not require faster throughput.
such as fax/modcms, can use 1SA.
Also, ISA s adequate for users of DOS
applications in a standalone environ-
ment or for DOS network requesters
with  moderate  performance
requirements. , P
Ithough e [SA bus is widely used
ancl is suitable for many applications, it
cannot transfer dala fast enough for
today’s high speed microprocessors and
1/0 devices. For example. (he ISA bus

might not provide the performance
needs of video devices and applications
with high resolution and high color
content. Also. ISA might not be capable
of handling the throughpul required
by some fast hard disk drives or net-
work controllers.
PCI Bus :

answer to the need for a high-
performance 1/0 bus is the Peripheral
Componcnt  Interconncet  (PCH
bus. PCI architecture offers the follow-
Ing features :
i. Microprocessor independence.
il. Industry standard compatibility.
il Wider data path (32-bid).
iv. Faster clata Lransfer rates.
v. More efficlent data transfer meth-

wi, Enhanced peripheral-device perfor-
mance.
vii. Automatic configuration,

PCl is an advanced 1/0 bus stan-
dard developed by the computer
industry to keep up with

Syeda Tahereen Tania

of PCI peripheral devices across multiple
compuler Jamilies. One of the most sig-
nificant features of PCI is its 32 bit clata
path that Is twice Lthe widlh of the 1SA
data path. With a 32 bit data path the
PCI can transfer more information per
second than the ISA bus. wilh its 16 bit
data path. Also. PCI operalcs at higher
speeds of up to 33 MHz Depending on
the made of operation and computer
components used, the PCI bus can
transfer data at speeds up Lo 132 MB
per second. While many faclors can
reduce practical performance achicving
Just half or a third of the PCI maximum
Lheoretical throughput for exceeds the
practical performance of the ISA bus al 4
MB to B MB per sccond.
Expansion-Bus-Features :

If you want to add new capabilities,
such as communication, specialized
graphics, or audlo to your personal
computer, you can do so by Installing
optional adapters. Your PC provides
ISA bus features so you can

improvements of processor busses and
advanced peripheral devices. Although
advanced designs gan malch Lhe per
formance of the microprocessor bus
only up le a point they do achleve
higher throughput by speeding up the
1/0 bus and widening its data path
PCl is intended to add to, not replace,
the capabllity provided by the ISA bus.

The PCI bus connects to the micro-
processar bus through a bulfered briclge
controller, A “bridge” translates signals
from one bus archileciure lo another,
The PCI controller looks at all signals
from microprocessor bus and then pass-
s them to the ISA controller or o
peripheral devices connected Lo the PCI
bus. However, the PCI bus is nol gov-
emed by the speed of Lhe processor bus.
PCI can operate at speeds as [ast as 33
MHz. slows down of even slops if there
s ne activity on the bus, ar independent
of the processor's operations.
Microprocessor Independence also
makes PCI adaptable to varlous micro-
processor speeds and families and
allows consistency in the design and use

lake advantage of the wide availability
of 1SA peripheral devices and applica-
tions. PCI bus cxpansion features
allow you to add high-performance
devices to your PC such as SCSI or
LAN adapters.

The width of the [/O bus deter-
mines the type of adaplers the com-
puter supports. Shared expansion
slots accepl L6 bit ISA or 32 bit PCI
adapters. Dedicated 1SA slols accept
only 16 bit ISA adapters. and dedicat-
ed PCI slols accept only 32 bit PCI
adapters. The widlh of the 1/0 bus
coes not affect S/W compatibility

Within the last few years, the per-
formance of the processor bus has
improved significantly and rapidly.
Whereas, the improvements of 1/0
buses have not equaled those of the
processor buses. Regardless of how
fast-the processor and othor: compos
nenls are, data transter between them
must pass through the /O bus. So.
significant fastness can be observed il
the performance of 1/O buses
improves, 0

Parallel Processing

(Cnntmm:d fmm page 56}

length and memory accesses. exploita-
tion of paratlelism, elimination of dead

therefore, esp due to
the unprc(]lrlahlc “run-time behaviour
of the program and memory manage-
menl capabilities using different com-
pilers. In complex applications it is
Important to select a suitable pro-
gramming language that can support
highly numerical computation for real-
time implementation.

Performance is also related to pro-
gram optimisation facility of thc com-
piler. which may be machine depen-
dent. The goal of program optimisation
is, in general. to maximise the speed of
code execution. This involves several
factors such as minimisation of code

measures such as MIPS and MFLOPS
of the PEs are meaningiess. The archi-
tectures and their clock rates. memory
cycle times of the PEs, inter-processor

corde, in-line function expansion, loop
g and maximum utilisation of
regts\grs. “The technigues

include vectorizatlon using plpelined
hardware and parallelization using
multiprocessors simultaneously.

_ 4. Conclusion

Principally there is na onc architec-
ture (homogeneous or heterogeneous)
that possesses every féatures to
achleve Lhe best performance in imple-
menting algorithms of varlous nature
due to regularity of the algorithm,
granularity of the algorithm and the
hardware and inter-processor commu-
nication. For PP, performan
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tion speed. optimisation
facility and compiler performance ete
all confuse the issue of attempting to
rate the architecture. Of more impor-
tance is lo rate the performance of an

. architecture with its PEs on the type of

program likely to be encountered in a
typlcal application. The clesired perfor-
mance of a parallel architecture, thus,
demands a close match between the
eapability of the architecture and the

nature of the algorithm. O
* Dr. Md. Alamgir Hossain
Department of Computer Science. Unliversity
of Dhakn. Email: ahossain@duce agni.com



APTECH Awaits OUBC Approval

Bangladeshi Students to Get Canadion Degree at Home

APTECH Ltd. has recently unvelled
a unique program to offer the comput-
er educational courses in Bangla, On
this accasion. Alok Baraya zonal man-
ager and K. Ramesh. executlve vice
president of APTECH Ltd. visited
Dhaka along with Dr. Louis Giguere,
Assoclate Dean for External programs
of Open University of British
Columbia from Canada. During their
stay In Dhaka Computer Jagat have
an exclusive interview with them.

Computer Jagat : APTECH has
introduced computer courses In 7 dif-
ferent regional languages in India.
What is the purpose behind this step
and what Is the outcome of it?

K. Ramesh : [nitially we started
the computer centers In the large
metro citles. |

Then we started Jooking at expan-
sion Into the district headquarters
and so on. Actually then we started
realizing that the students who were
Joining from the district centers had a
lower success rate compared to the
students of the cltles. So we started to
da a little bit of analysis— to find the
reason behind the fallure?

C. J. : What Is the reason of fallure?

K. R. : Students failed after join-
ing. Being not successful can actually
happen in two ways. One. the student
is not able to keep-up with the
demand required for study. Secondly,
the student completes the whale
course but falls to achleve the stan-
dard. Actually
when a stu-
dent comes to
the  center
finds two prob-
tems— One,
the computer
system and all

dles are quite
new to him.
Second. all
through he has studied in local lan-
guage, but the instructors of the com-
puter center would certalnly teach
him In English— which will also be
new to him. These two factors jointly
contribute for a student not being
successful in the program
we have translaled the whole
course ounlml into local language for
them. The instructor uses the
explanatory materlal In local lan-
guage, the student has the books
printed’in local language and he gets
the option to write in the exam tn
local language. But all the commands
are unchanged.
Here the objective is— the student
Is taught the computer fundamentals,
programming practices and tech-
niques in the first semester— which Is
actually the foundation. If the founda-
tion is thoroughly clarified in local

K. Ramesh

the terminolo--

language. If it Is properly understood
by the student— he will be able to
learn in any language in the future.
That is why from the second semester
onwards. the student goes into
English, But to enable him Lo know
what happens behind a computer—
which 15 the ‘command'~— that we are
(rymg to explain in local languages.

J. : What response do you
cx'pzcl for it in Bangladesh?

R. K. : As Bangla is the official lan-
guage of Bangladesh and English Is an
elective one. so 1 think the response In
E'\ngladesh will be much more

. ¢ Mr. Baraya, will APTECH
cupanrl its network In other divisional
towns of Bangladesh?

Alok Baraya : Definitely. we have
some positive plans about it. In fact,
before coming here we did a thorough
study and accordingly we already
have prepared a schedule of setting
up operations here. We are already In
the process of
setting up a
Reglonal olfice
here, a full-
fledged office.
We are now
Just waiting for
certain govt.
approvals. You
know, In Indla, .
through lot of ER
effort ‘and Aok Baraya
research, we have been able o estab-
lish a reputation. It has taken us 11
years to come to this position. We pay
very speclal effort and focus on quality
and we are the first one to be certified
for 1SO 9001 for 'Educational
Support Services'. That is the mes-
sage we want to carry and grow fur-
ther on it. We are here to provide
qualily computer education and so
everything is already planned.

We have plans lo set up centers in
Chittageng and other areas. We would
like to go as per requirement and we
would like computer literacy to spread
all over Bangladesh— that is clearly
nul.lmoti

. : Mr. Giguere. Would you
nutllne the operalional network of
OUBC In Asla?

Louls Glguere : We have actually
3 partnerships In Asia. One is
APTECH and with APTECH we work
through Reglonal Centers—‘Offcring
the Bachelor of Technology program
in the Middle East, Malaysia. India
and we hope to launch one in
Bangladesh later this year.

The other two partnership is with
two different groups— One In Japan
and nl.h:r In Singapore.

C. J. : Do you think our students
will geta chance to study at OUEC?

: The reason of our visit to
Bangladesh Is to do a review of the
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facilities in Dhaka. We will grant
Credits for the Information
Technology Program. that AFTECH
offers, the Advanced Diploma, and
that credit can
be  banked
towards the
University
credit.  The
student will
have to take
an additlonal
42 credit
(where 3 credit | "
is for a typlcal 5

b "ﬁn ad Louls Glguere
the open University that will broaden
their formation beyond information
technology. We wiil make them more
compatible in communication skills,
English skills. as well as there is a
business management module in the
program. And that, combined with the
IT component that AFTECH offers, will
give the student the kind of qualifica-
ton required to be successful in the
workplace. It is one type of applied
degree requested In Canada by the
employers.

. Do you think factlities exist-
ing in Dhaka (s favourable for setting
up a reglonal center?

L. G. : Yes and somc of the rea-
sons \uhy I am hopeful is that there
appears to be a big Interest in the part
of your government to develop the
area of lechnolegy and the informa-
tion technology. They are encouraging
us to go ahead. That's a very impor-
tant component.,

€. J.: Do you think your degree
program will make our students more
ellglble for the competitive market?

G. : In my opinion, the B. Tech
dnp:eu that we offer Is a kind of pro-
gram- that the employers want. The
graduates from this program can go
either towards a Masters degree or
they can find a good cntry level posi-
tion in corp., govi. and at vartous
organizations. We feel they will be
equipped with right kinds of wols to
adapt and adjust and change as the
technology in these corporations
change in the global cnvironment that
they get to.

€. J. : Do you think studying at
your reglonal center will be mere cost
effective and benefictal for

Hangladcshl students?

L. G. : Well. I guess that I1s up (o
the students. bul what a university
can provide Is the access. We will try
to provide a program here that will
give equivalent skills to students with-
out having to go te Canada, Your
advantages are you can stay with your
family. you can keep your job. you
can do the degree In the local cost—
the tuition will be much lower than
that of Canada. ®



STAMFORD TO BRING VALUE ADDED
DisTRIBUTION OF IBM PRODUCTS IN BANGLADESH

A new business partner of 1AM,
Stamford Computers Pte. Ltd. has
slarted operations in Bangladesh
since 25th February. '98. As Stamlord
Compulers will destribule the entire
range of IBM Netfinity Servers,
Personal Computers, Thinkpad
Notcbooks and 1BM options IBM.
which has achieved leadership posi-
tion in the [T market of Bangladesh
will now market these products
through its business partners afiliat-
ed to Stamford Compulters,

The launching of Stamford
Computers was formally announced
by MNazirul Islam, marketing manager
of IBM Bangladesh at a crowded
press-briefing at a city hotel on 18th
March. Nazirul Islam informed the
newsmen that the I1BM business part-
ners Computer Solutions. National
Systems Solutions and Spectranet
will be marketing the products of
Stamford Computers, the newly
appointed IBM distributer and
Beximco Compulers will distribute
1BM products independently,

While commentlng on the develop-
ment of computer market In
Bangladesh he confirmed that the
computer market has grown signifi-
cantly in Bangladesh in the recent
years. About 25 to 30 thousand PCs
were sold in Bangladesh in 1996 and
around 35 to 40 thousands in 1997,
It is expected that compuler sales will
Increse by 15 to 20 percent this year
from last year's sales.

Indrajit Sarkar, Business Manager
of Stamford Computer. Md. Ehsanul
Habib. Director of Esquire Group,

Announcement of

Singapore is engaged in manufactur-
ing and distribution of consumer
elecironics, computers and telecom-
munication products, sollware devel-
opment and consulting. The Thakral
Group is a global company with its
presence in 30 countries around the
world now leoks forward to develop
new relationships with companies in
different countries.

Their group company. Thakral
Brothers Pvi. Lid. is a Regional
Distributor of IBM Products for the
ASEAN countries encluding Indo-
China, India and China. The group
represents COMPAQ and Microsoft in
India, Vietnam, Cambodia, Indenesia
and Philippines.

The Group also distributes
Cabletron Networking Products.
Lucent Technologies (Formerly
AT&T). Systimax Cabling products,
Printers from HP and Epson, UPS
form Sunpac to complete the offer-
ings. Their Application portfolio
includes Baan for ERP solutions,
Lasersoft for Banking, Open Sesame
for Accounting, 1DS Fortune 5 for
Hotel Management and Healthnet
solution for Clinics. The expertise in
these applications resides in the vari-
ous unlts of Thakral Group in
Cambodia, Vietnam and Singapore.

The latest venture of the group
also includes a software company,
Raffles Software in Bangalore, India
focuses exclusively on software devel-
opment efforts. Their software tool for
solving Year 2000 problem is avail-
able under the name Raffles 2000,

P
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A THARRAL COMPANY

STAMFORD COMPUTERS PTE LTD.

As IBM Distributor
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Indrajit S:Irkar [Slamford] Ziaur Rahman (Spectranet),

Nazirul Islam {IBM). Salam Murshedy (NSS) and Ehsanul Habib (Esquire Group).

Salam Mershed of NSS and Ziaur
Rahman of Spectranet also spoke on
the oceasion.

‘The Singapore based Stamford
Computers Pte Ltd. is a joint venlure
between US$ 2 billlon Thakral Group,
from Singapore and the reputed busi-
ness concern, Esquire Group of
Bangladesh. The Thakral Group. a
highly reputed business house of

Raffles-2000 methodology
addresses relevant issues like Daia
Conversion, Data Integrity, configura-
tion management. testing implemen-
tation and can provide a smooth
transition to the next millennium.

Raffle Software also undertakes
offshore software development and
provide professional software service.
It also undertakes turnkey projects

APRIL 1598

[COMPUTER JAGATE)

Hamal Arsalan

covering the entlre software develop-
ment cycle which comprises syst
study requirement analysis, desigy
and development of software.

Raffle software also specialises in
the l'olinwlng areas ;

Client Server
DataWarchousing
Database administration
® Multimedia
@ Internet
® BM

Euro-currency.

Indrajit Sarkar, Lthe Business
Manager of Stamford Computer told
Computer Jagat that his company
will bring the experience of Thakral in
value added destribution to the
Bangladesh Market.,

indrajit, an IT graduale from ITT,
Kharagpur (Indial further said that
from their application follo they will
try Lo introduce Baan for ERP
(Enterprise Resource Planning) to
large commercial and manufacturing
enterprises of the country. They will
provide necessary customization of
the application and training of pe:
sannels of the interested enlerprise:
As per reguirement (rainees may be
sent Lo their Banglore facility.
Eventually Stamford will be able to
develop a skilled workforee capable ol
working in high-end environment. If
availability of such manpower is
ensured local big enterprises will
come forward to install high-end sys-
tems in their IT division,

Stamiord will also market banking
softwares like Lasersoft which
Indrajit has noticed to be much more
‘advanced and uselul compared Lo the
Banking Softwares now being used in
different local banks.

With the increase of business
activities Indrajit is hopeful to take
up a bigger office very soon 1o provide
better service to the customers. &

Join C€J BBS
absolutely free of cost
We have some good news lor the
budding software programmers of
Bangladesh, Very soon we will enrich
the BBS with thousands of files contain-
ing somple programs with source
codes of programmes written in most
of the popular programming lan-|
guoges. There wifulso be many utili-
ties for the programmers, We hnpc this
will strengthen the pro?rnrnmers capo|
bilities to develop world closs opplico|
tions ond enhance our goal to find
Bangladesh's ploce in the software
market of the world.
For further informeation :
Tel : 866746, 505412




Computer Jagat BBS

Sysop

How to Use Computer Jagat BBS

‘We hope that you those who are
new in using the Computer Jagat
BBS has found the article on the use

there Is "General Public Message®
conference area and “Private Mail
You should join the “General Publ

Message Menu as shown in Fig.3.
To read messages from any confer-

ence you have to press "R™. You will

of BBS in last issues useful to them.
In this issue we will discuss how to
change vour password and how to
use messaging service of the BBS.
How to change your password:

Once you have logged in the BBS
system you will notice that there is
Menu Item called “Your Setting? in
the Maln Menu (this menu item is
available In almest all menus). To
change your log-in password you
have to select “Your Setting” by
pressing Y™ from your keyboard. You
will next see a screen as shown
in Fig.1.

While you are on this screen press

Mazzage Menu

e e ———— e - n
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“P" to change your password. You Fig:3
H E:mpnur":ne ﬂsas -f-rét;oin
hane number be given the option to join any confer-
] g;:::““;::yh Hra E::‘; 2inee ence at thal lime, Remember you ean
5] Scrn display mede: fote detect Last mew files read the messages for that particular
§] Erase prompt Ho “mmes iles, UK || conference only and you can not read
8] Ruote on reply S datn ¥ any messages addressed to other user
31 Sorted listings iMe and marked as private mail, If you
ead message mode: Scra balan -0 want to check whether you have any
11] Defaul g i agen
1 B e ] Bt paoh cime Rolnall BiH0nee! E5208 personal mail press “C". If you want
13] Help Lewel Hovice E to read new messages only press “N“,
};1 g:ﬁg:; fretocel ;e defadlr: you will able to read messages sent

Gurrent language
Page availal

: Ho
[u]rfline‘mil sottings

Setting to change [1-17], [Plasswor
Enter yaur currcnt password? [xes

Enter your new password? [

d change, [Hlelp, [Qluir? [p ]
1

Fig: I

. Mail®

after any date you enter.

To write new message press "E".
You will see a text editor where you
can cnter the receiver's name and the
message you want to send. You can
address message to “ALL" if,you
wanl cvery body to see it. Thesc are
called public messages. You can nat
send public messages from “Private
area. The-user name

will be prompted te enter your cur-
rent password. [f you enter your cur-

Message™ conference area if you
intend to send the message to all

0. GEHERAL PUEL[E HESSHGE

10. DATREASE
12, Private Hails

Fig: 2

1. HEMS & YIEWS ON IT

11. ELECTROAICS
13. Lacal IT Yendor’s News

users. If you want
to send private

2. COHPUTE 3. COKPUTER HARDWARE mails to another
4. EDHPHTER SUFIIIHRE 5. INTERKET user you should
6. GENERAL SCIENCE 7. CONPUTER JRGRT Join “Private Mall®
. IT in POLITICS 9. 1T In SPORTS

conference area
Please remember

that there is a total

of 14 conference

rent passwerd correctly. you will be
allowed to enter your new password.
Press *Q" to leave this screen.
Messaging:

You can send and receive message
with other users of the BBS from the
Message Menu of the BBS. But before
sending message remember that there
are several Confercnce Areas In the
BBS. Any message send from a con-
ference is only visible If the user joins
that conference. For convenience

areas in Computer
Jagat BBS. You may found other area
of interest where would ke to
join (Fig.2}.

If anybody send you a new private
mail the BBS will tell you that you
have new personal mail when you
log-in the BBS. To read the mail from
that screen you have to press “R".
Otherwise, to send and read mail you
have to go to “Message Menu”. To go
to the Message Menu from the Main
Menu Press "M™. You will see

gl coMiPLTER LacaT ATEUISTRET

must be correct (This should be same
s his/her log-in name) If you want to
send the message to another CJ BBS,
user otherwise you will not be
allowed to proceed. Next you can
enter the subject of the message.
Onee you have entered the subject
BBS will ask you if you want a full
screen editor to write the message. If
it is a long message you should use
the full sereen editor. Once you have
finished writing your message press
the escape key of the keyboard. You
can check spelling ete. from the next
screen. Press "5” to save the mes-
sage. this will also send the message
to the BBS server.

File Areas of CJ BBS:

We like to inform the users of the
BBS that there are 37 file areas con-
taining thousands of files of useful
sharewares and utilities in the
Computer Jagat BBS. The list of the
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file areas is shown in Fig.4
We request ihe users to uplond First Nama
useful flles containing software, U Lost Name
ty etc. [preferably shareware
pressed formal (zip is prefer ed) to Age
enrich the BBS, An, user can upload
in “User Upload Arca”. Please do not , Occupation
up Joad any commercial produet.

P We have noticed scverl anomalies | | Fll Address
in the file areas and flle lists in this
BBS which are carried over from the

We are trylng to rationalize x =
fhese problems and slowly arrange Signature with date
ihe things in a systematic manner
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1IBM to Announce Netfinity Server

IBM Bangladesh will announce its Netfinity Scrver
range of products in Bangladcsh on 30th, March ‘98 at a
jocal hatel, Yuk Loongkong, Netfinity server Product Manager
IBM PSG ASEAN/SA will be precent in the occassion. ®

DAFFODIL's semmur on Information
Security Strategy
Daffodil Computers will arrange a seminar on “Enterprise
Virus and Imformation Security Stratcgy at a local hotel on
2nd April. The keynote paper will be presented by Chief
Executive Officer Petek Teobold IT-SECURE, India. &

Strong Growth in Siemens Business

German industrial giant Siemens AG reported sirong
growth in forelgn business at its key computer and commu-
nications units.

Foreign business of Computer group Siemens Nixdorf
Informationssysteme AG had been the main engine for
growth in the five months 10 the end of February. @

Intel’s 700MHz PIl and 1A-64

At CeBIT in Hannover. Intel demonstrated a 700MHz
Pentium II and showed a simulation to demo its IA-64 tech-
nology. The processor will appear in the market by the mid-
dle of next year. A 350MHz version of PII will be released by
next menth.

Intel revealed its entry level 300MHz processor. Celeron.
with an integrated level 2 cache aimed at the “Basic PC” mar-
ket. The mobile Pentium I1 (duc for release next month) was
also showed for the first time with confirmation that it will
reach 300MHz by the end of the year.

Intel will replace the Pentium Pro with an code named
processor “Pentium I slot 2°, in the second half of this year.

Intermational Conference On Compuiers And Information Technology
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surf the web with our www server

Free e-mail to fax

web-hosting for our clients
up coming: web internet wizard.
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Countries only ISP with FREE FAX
No activation fee for ifax

For Only 500 Taka Get Into Internet
FREE Internet Training

For FREE offer: http://www.bdway.net
USR Modem Tk.7700 + Free Internet
Internet Ready Computer available

e-mail with our e-smtp server
ftp(file transfer protocol)
irc(internet relay chat) chat
Special rates for block account

= info: info@bdway.net

BDWAY ONLINE SERVICES

Fax: 9131534

6/4 Humayun Road, Block - B (4t FI), Mohammedpur, Dhaka - 1207
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[ Best possible offer For

First Time Computer Buyers ..
G Nrem hitech prefessionals

Intel Pentium 166MHz MMx

Sowah VX Chipset Mainboard
16MB RAM upgradable upto ZSEMB
. 512K Pipelined cache memory

+ HDD- 2.1GB, Quantum Fireball -

| FDD-1.44mB

| B4bit PCI VGA card with HW MPEG, -
1MB VRAM Upgradabie upto 2M8
104Key Mitsumi Keyboard

Microseft Mouse & Pad

Mini Tower Case

14" ACER Digital Color Monitor

32X Creative Multimedia
with Remote Control
33.6KB US Robotics
External Fax Modem
Canon BJC-210sp calor |
Free Intemet Connection
Price : TK. 69,480/

Printer

Intel Pentium 200MHz MMx
Sowah VX Chipset Mainboard

~32MB RAM upgradable uplo 256MB
512K P‘peined cache memory
HDD-'3.2GB, Quantum Fireball
FDD=,1.44MB
64bit PCIVGA card with H'W MPEG,
1MB VRAM Upgradable upto 2MB
104Key Mitsumi Keyboard
~ Microsoft Mouse & Pad

ni Tower Case

14" ACER Digital Color Monitor

32 Creative Multimedia

with Remote Control

33.6KB"US Robotics

E: 'Fax Modem

Canon 10sp color Inkjet Printer

&€ Intemet Connection
Price : TK. 74,480/,

Bangladesh ‘71 is free with every computer

Intel Pentium 233MHz Mivix

Sowah VX Chipset Mainboard

32MB RAM upgradable upto 266MB
512K Pipefined cache memory

HDD- 4.1GB, Quantum Fireball
FDD- 1.44MB

64bit PC| VGA card with H/W MPEG,
1MB VRAM Upgradabie upto 2MB
104Key Mitsumi Keyboard

Microsoft Mouse & Pad

Mini lower Case

14" ACER Digital Color Monitor

32X CreativeMuttimedia

with Remote Control

33.6KB US Robotics

External Fax Modem

Canén BJC-210sp color Inkjet Printer
Free intemed Connection

Price : TK78,480/.

Bangisdesh '71 ia tha firsi evar multimedia tie published from Bar
. This CO ROM tithe of 500 MB contains more Ihan two thousand pages of text,
more than 200 photographs, 50 songs, 18 videa dlips. and 10 animations
depicting the plorious Wberation war of Bangladash

Phoni
&2 hitech prefessionals::.
- ve KT <@

Houss #7 | Moyurakshi Apartment, Ground Floor
Road # 6 (Opposite Dhanmondi Thana )
Dhanmandi RIA, Dhaka-1205, Bangladesh,
862306, 9661489,

0-2-836726

htpdhaka@bangla.net
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PRIMAX Personal Com)

Pentium-166MMX Pentium-200MMX Pentium-233MMX

INTEL INTEL INTEL

512K 512K 512K

IMB IMB IMB

16 MB EDO _ | 16MBEDO 16 MB EDO

1.44 MB 1.44 MB 1.44 B

WmDS (104 Key) ‘Win 95 (104 Key) Win 95 (104 Key)
Genius Genius

PRICE FOR ABOVE CONFIGURATION W!TH SVGA MONO OR SVGA COLOUR MONITOR:-

‘With Mono VGA Monitor Tk.23,000/= Tk.24,500/= Tk.25,500/=
With Samsung 3Ne. Monitor SVGA Tk.27.500/= Tk.29.000/= Tk.30,000/=
Colour §.28 (NILR) I 1 Il
Add Price for. Hard Disk Wi System | Add Tk, 1300/= for per 16 MB RAM |
2.1GB HDD Tk.8,200.00 Available - B Computer System
32GB HDD Tk 10,000.00 m Hardware
Accessories
» One Years Warranty and Three years Free Service Peripheral
' US-Robotics

Feature of PC Mela: B Quantum

PC MELA SUCCESSFULLY SOLVE THE LAN NETWORKING, HARDWARE INSTALLATION,

UPGRATATION, MAINTAINERS, REPAIRING ,

TROUBLESHOOTING & SOFTWARE

INSTALLATION, COMFUTER AND ALL KINDS OF HARDWARE IMPORTER & SALER.

PC MELA

24, Shemoli (Opposite
Tel : 9123899,9125871 Fax : 9125871

Shamoli Cinema Hall), Dhaka-1207
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WE CAN TRANSFER YOUR VALUABLE DATA FROM
HARD DISKS OR OTHER SOURCES TO A CD-ROM

PLEASE CONTACT

ICS LIMITED
100, SUKRABAD TOWER (3RD FLOOR)
MIRPUR ROAD, DHAKA.

PHONE # 522454& E-mail : ics@bdcom.com

SOFTWARE
VIDEO CD
AUDIO CD

GAMES

A CD HAS SHELF LIFE OF 100 YEAR
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DO Casing
DVGA Card

O Fax Modem

aTv Card

O Hard Disk Drive
O Floppy Disk Drive

O PHILIPS/SAMSUNG Color Monitor
324X Creative Multimedia Complete Kit
3104 Windows'd5 Keyboard

163 o Baffiar @ity

We offer wide range of

Computer Systems & Accessories

01 hetter quality at reasonable prices
A:.;easortes now available at ICS Super Store

O PCI Pentium Motherboard
O Intel Processor (I1166MMX / F200MMX / 233MMX)

l %WWW“WW

O MITSUL/ MITSUBISHI [TRAXDATA IMAXEL /
ARITA Recordable Blank CD

- “ICS Limited
100 Shukrabad, Mirpur Road, Dhaka.
Phone: 8226 46  Fax: 880-2-822646
E-mail: ics@bdcom.com
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Sales & Display Centre :

OLYMPIC INTERFURN

C13 DCC South Market
Guishan, Dhaka-1212
Tel # 60 1926, 602609

WORLD

Computer Desk

COMPETITIVE PRICE
ATTRACTIVE DESIGN
INSTANT DELIVERY
BEST SERVICE

ALSO HOUSE HOLD &
OFFICE FUNITURE

Imported from Indonesia
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