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Shaikh Hasibul Karim

Interfacing With The Analog World

Review of Digital versus Analog :

A digital quantity will have a
walue that s specified as one of two
possibilities such as 0 or 1, LOW or
HIGH. true or false and so on. In
practice, a digital quantity such as
avaoliage may actually have a value
that is anywhere within specified
ranges and we define values within
a given range to have the same
digital value. For examples, for the
TTL (Tranistor-Transistor Logic)
circults we have that—

0 volt to 0.8 volt = logic 0"

2 volt to 5 volt = logic 1"

Any voltage falling in the range 0
to 0.8V is given the digital value ‘0",
and any voltage In the range 2 to 5V
is assigned the digital value *1". The
exact voltage values are not
significant, because the digital
circuits respond in the same way to
allvollage values within agiven range,

By contrast, an analog quantity
can take on any value over a
continuous range of values and most
Important, itsexact value issignificant.
Each possible value of an analog
quantity has a different meaning.

‘s consicler the following plot

where the digital codes (2-bit binary

signals, position, rotational speed
and flow rate. n.g.msyslemspcrfunn
all their internal

produces a 10-mv output. This
proportionality factor was chosen
for con

ing
digital eircuitry and d«gltal
operations. Any thatha

to be inputted to a digital system
must first be pul into digital form.
Similarly, the outputs from a digital
system arc always in digital form.
When a digital system such as a
computer is to be used to monilor
and/or control a physical process,
we must deal with the difference
between the digital nature of the
computer and the analog nature of
the process variables. The following
figure illustrates the situation. This
diagram shows the five elements that
are involved whcn a compuler is

2. A.lulog :o-mgnucxnvmu {ADC):

electrical analog
output serves as the analog input to
the ADC. The ADC converts this
analog input to a digital output. The
digital output consists of a number
of bits that represent the value of
the analog input.

For example, the ADC might
convert the transducer’s 300—1000
mV analog values to binary values
ranging from 00011110{30) to
01100100(100). Note that the binary
output from the ADC is proportional
to the analog input voltage so that
cach unit of the digital output

bl it i‘nyi}ﬁé' st u?‘:h';'%“;:;‘?g“"“
Eﬁmﬁw 121 191 1l Dﬁ?&ﬁs " - g
Ve Fhycica —*

Digital
Inpista

Digital
ou‘?pm

Figure-3 : Block diagram of an ADC.
Numnber of o/p legs depends upon
the digitally oodedfom

3. ¢

numbers) along with their corresp
ing analog quantities are shown,

Digital

Analog ranges
001
1to2
3
4

we
38

3 7

Digital Code

2 3 4 5
Analog Quantities
[Figure-1]

Anal

Figure-2: A
{ADC) and digital-to-analog conyerter
{DAC) are used to interface a
computer to the analog world so that
the computer can monitorand contorl
a physical variable.

1. Transducer :

The physical variable is normally
‘anonelectric quantity. A transducer
isadevice that converts the physical
variable to an electrical variable.
Some common transducers include
thermistor, photocells, photodiodes,
flow meters, pressure transducers,
and tachometers. The electrical
outputof the transducer isananalog
current or voltage that is
proportional to the physical variable
itis mDnltorlng

butmedaq!talmmmfesnred;sam,

For exampie for the analog range
(0-1}, the analog quantity can have
any value between 0 to 1. But the
corresponding digital quantity is anly
‘00" within this whole range.
Interfacing: Most physical
variables are analog In nature and
can take on any value within a
continuous range of values
Examples include temperature,
pressure, light intensily, audio

Variabi could be the temperature of
water in a large tank that is being
filled from cold and hot water pipes.

The digital repre-ien!aucn of the
process variable is transmitted from
the ADC to the digital computer,
which stores the digital value and
processes it according to a program
of instructions that it is executing.
The program might perform
caleulations or other operations on
this digital representation of
temperature to come upwith adigital
output that will eventually be used
to control the temperature.

4. Digital-to-Analog Converter (DAC):

“This digital output from the
compuler is connected to a DAC,
which converts it to a proportional
analog voltage or current. For
e¢xample, the computer might

roduce a dlgltal output mngmg
the_phxslcﬁl_g:um_mm

the DACmnvem.mavul emng;mg
from O to 10V. The block diagram of
DAC is shown in the figure

Let's say that the water

varies from 30°C 1o 100°C md that
a thermistor and lts assoclated
circultry converts this water
temperature to a voltage ranging
from 300 to 1000 mv. It is to be
noted that the transducer’s output
is directly proportional to
temperature; such that each 1°C
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Figure-4 : Block diagram af a
4-bit DAC
{Cantd. on page 34)



COMPUTERS IN INSTRUMENTATION CONTROL SYSTEMS

An instrument is a device for
measuring the value of a quantity.
Bascd on Lhe basis operatin
prineiple instruments arc classifle
as mechanical. electrical and
clectronic ete. In the early 60's
electronic instruments were large
vaccum tube operated units and
the MeASUrement Processes were
time consuming, less accurate and
jess reliable. After this due lo the
intreduction of IC and digital
technology., more accurate,
sensitive. small size instruments
are developed. In the 70's all
electronic instruments were
controlled by knobs, switches,
displays on their front panels.

Inthe 80's due to PC and interface
circuit revolution instruments are
controlled by computers. Asa result,
some instruments lost their front
panels and bultons by using virtual
instrument (VI) concept.

Today's trends in instruments
are more complex, more accurale,
MMexible and connected with
computers for controlling,
monitoring, data analysis and
output presentation.

e to advancement in the
development of test equipment, now
computer controlled lest system s
udupted for testing (either good ar

bad) equimpment, discroie
components. integrated circuits, FC
boards in  induslries and
Iaborataries. A simple block diagram
for such automatic test eqnuupmcnl
{ATE) systcm is shown 1

A compuler control modern
instrumentation system mainly

block, the physical parameters are
transformed into electrical signals
by transducers, These elecirical
signals are converted Lo mimerical
dala by various lypes ofinstruments
which’ are lin| with controlling
miCroprocessor or micro computer
via interface circuitry. Interfacing
between microcompuler and
measuring instrument is_almost
always done by an IEEE-488
{Institule of Electricaland Elecironic
Engineers USA) standard bus. The
JIEEE-4B8 bus is a general pur|

interface bus (GPIB) contain both
driver and receiver or iransreceiver.
For the name of its manufacturer it
is also called (he HP-IB (Hewlelt
Packard interface Bus). 1t uses 24
signals. The data transmission /
reception rate is from very low Lo |
M-bytes/sec, RS-232 1S another
such standard interface betweern

microcompuler and  serial
peripherals.
Low level-instrumenl drivers

alow the computer operating system
to communicaie wiih the interface
board. Instrument drivers can
address therelevant features of each
instrument through a replica of the
instrument front panel (i.¢, by using
virtual instrument (V) coneept).

A managing program (i.e.
instrumentation control soltware)
is always dedicated (o supervise the
instruments setting, calibration,
data analysis, culpul presentation.
storage and transmission elc.

Lastly the computer can be

o Internet network for
communication with ether network.

* M. Shorif Uddin

Includelow and high level drivers
for all operating systems (DOS,
UNIX. O /2 clc.), casy o learn
u:ﬂngFr serinterface (G L),
modular 1'orm, portable (i.e. same
for PC or sun workstation). easy (o
debug, cheap and stable.

For the 15t generation PC almost

| the progrm _[via GPIE] were
written’ in BAS entists,
engineers and e Hoiclone hane

wrile a long tedious program for
simple measurcment purpose.

For this reason. in 1983 Jell
Kodosky and other Co-founder of
National Instruments Co., Austin,
USA decided Lo engage themselves
1o develop a new software for
instrumentation control, Afteralon,
struggle, they developed a powerful
standard software called Lab VIEW
(Laboratory Virtual Environment
En%ineenng Waorkbench). The most

0 date version 3.0 of Lab VIEW
has released in 1993, operated by
mostoperaling systems {DOS, UNIX,

2 b

The fascinating features of Lab
EW are:

(i) Graphic user interface: It
uses the virtual instrument (V1)
coneipl whichallows Lo transform &
real instrument into another
software based instrument. As for
cxample, a real vollmeter can be
translormed Into a chart recorder
which is controlled by software.

(i) Graphical programming:
Lab VIEW programming uses black
diagrams consisting of icons and
connecting wires.

{iii} Modularity: Complex

input

[ oo

Meusuring

sources

under
fest

instrument

)

Data bus interface

1

Figure-1

prog can be subdivided into
several modules which are
interconnected sequentially

(iv) Instrument drivers: In-
tludesbﬂLhlﬁwandhighkv-brlmr-
lace drives

Dnn analysis: Contains

mare than 170 analysis functions.
These are in several major groups:
signal generation/simulation,
Digital signal processing for spectral
analysis,” Digital filters for noise
elimination. smoothing windows,
statistics, numerical analysis, curve
feting ete.

(vi) Data

interface
GPIB
or R5-232

&—>| system

Comjputer

correlate data graphically Lo
maxim Lransmission
information.

(vii) Communication: Lab VIEW

Figure-2

consists of the following blocks
shown in fig. -
In the DAQ (data acquision}

An  ideal software for
instrumentaton control must have
the following characteristics:—
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Tor TCP /1P network system.
{vili) Portability: Lab VIEW runs
on Apple Macintosh, 1BM PC
compatible, Sun workstation.
(Contd. on page 34 1



THE HOME COMPUTING
GROWTH IN BANGLADESH

Home computing certainly not
a new concepl. Perhaps one can
say thatit is as old as the personal
computer itself.

When PCs or what were referred
toinitially as microcomputers were
first. introduced in the early
seventies, they were certainly not
suited for the business
environment as they are today,
Despite being a major break
through in technology, the early
models of PCs were crude,
expensive and had limited use.

In those days many regarded
PCsas either hobbyist kits or game
machines. It should not be
surprising that home users,
typically computer hobbyists—
were the early adopters of PCs.

With the rapid development in
technology and tremendous
improvement in the PC operating

systems and applications, these .

“loys” have made a big impact in
offices and homes today.

The commercial sector has
certainly provided huge business,
and hence. the funds for further
development in the PC industry.
Despite the emphasis on the
carporate level by the PCindustry.
the home user segment plodded
along.

Sophistication of the home
users also increased along with
technology developments. This
was further escalated by the
emergence of mobile computers
which allows professionals to bring
part of their work home.

The PC software industry has
also come along way since then.
Personal producti packages
such as word processors and
spreadsheets are much more
complex and feature-rich these
days, enabling professional-
quality work to be done right at
home. Even computer games,
which remain as major reason for
PC use at home, have increased in
sophistication,

In matured markets such as
United States. the home segment
does account for significant
percentage of the overall PC

ANALOG WORLD

(Contd. frons page 29}
5. Actuator: The analong
signal from thc DAC is often
tasbimad

Azam

business and the growth is
reporied to be very rapid.

In Bangladesh computer vendor
tend to put more weight and
attention on corporate and
governmentl sector for relatively
higher profit margin and minimal
sales and after sales service effort,
the home computing though is still
small in terms of market value, has
beenidentified as one of the modestly
growing scgments in the local
information technology industry.

One of the indications of this
trend is the increasing number of
computer retail shops in Dhaka
and Chittagong. The time is not
that far when computer
superstores shall laminate the
supermarket of the cities like
consumer electronics.

Theanticipated Introduction of
consumer PCs by major
manufacturers is expected to fan
the growth further within a few
years here. Such products are
already available in the vibrant
South East Asian markets.

Arguably the majority of the
home computer users in
Bangaldesh are in fact students.
Perhaps, one of the factors
LvanuUllemisarcmcgruMﬂg
number of compiter schools,
training centers, computer clubs
and introduction of computer
literacy syllabus in the English
mediumschools, in the Secondary
and Higher Secondary stages and
establishing of Computer Science
departments in the Universities,

The Bangladeshi parents now
feel that it is necessary for their
children tolearn touse compulters.
This is certainly a good sign as it
will pave the way to a higher level
ofcomputer literacy in the country.

For more rapid growth of home
computing  segment, the

circuit
that serves as an actuator to
control the physical variable. For
our water temperature example,
the actuator might be an
electrically controlled valve that
regulates the flow of hot waterinto
the tank in accordance with the
analog voltage from the DAC. The
flow rate would vary in proportion
to this analog vollage. with zero
volt producing no Now and 10 volt
producing the maximum flow rate.

Thus we see that ADCs and
DACs function as interface
between a completely digital
system. like a computer, and the
analog world. This function has
become  increasingly more
important as inexpensive
microcomputers have moved into
areas of process control where
computer control was previously
not feasible,
References:

(1] Digital sysiems [Principle and
Applications)— Ronald J. Tacci

12] Digital Techniques — Floyd

Instrumentation Control

(Cond from page 32)

To install Lab VIEW in a
computer the memory
requirement:

minimum RAM—S8MB

minimum ROM—120MB
Conclusion:

To go in parallel with the
modern world, it is essential o
introduce such computer control
instrument system in our
industries. For example, ATE
system can be introduce in our
radio/TV manufacturing
industries for testing their final
recelvers. More over, for research
purpose caomputer control
instrumentation systemshould be
adopted in our universities and
research institutes,

Gaor should the
present duly structure of
computer and accessories. The
Government should consider
computer as tool to build a
information technology glorified
generation to face stiff challenge
of mission ecritical in the next
century, notas a source of revenue.
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2. “Electronic Instruments and
Measurements™ by Palrick Crozier,
Delnnr Publishers Inc.. 1985.

shor({uaam Asst. Professor,
L of Electranics and Computer
&‘lfm! Jehangimagar University,
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SCO Launches SCO Open Server
Development System Release. 5

“Massive computer professionals development scheme should be taken in
Bangladesh to meet the need of the fast growing local IT market”— R.N. RAJA

SCO (Santa Cruz Operation), a
U.S. software company consicered
as the world leader in the field of
system seftware for business criti-
cal scrvers (used fo run critical day
to day commercial activities of large
and small organizations) launched
theirlatest product SCO Open Server
Development System Release 5 in
Dhaka in collaboration with their
local partner, Technohaven Co. SCO
and Technohaven arranged a day
long scminar at a local holel which
was attended by local computer
and soflware professionals from
both the government and private
organizations.

The seminar was addressed by
experts from SCO namely George
Edelmann, technical support con-
sultant, and Philip Dawson. Market
Development Manager SCO isalsoa
leading provider of software which
integrates Microsoft Windows PCs
and other peripherals with all major
UNIX system servers.

SCO, a globat company started
its operation in 1979 and is provid-
ing solutlons for business critical
servers for the last 15 years. The
company has established one of
the industry's strongest support
infrastructures, with over 6,300
autharized resellers, 100 distribu-
tors and 140 education centers in
80 countries around the world.

$CO Open Scrver Systems are
used In running multi-user, trans-
aclion bascd DBMS and business
applications, communication gate-
ways, mail and messaging servers in
both host and client/scrver envi-
ronments. The new sco Openserver

WANS. easy conductivity with Win-
dows desktops. built in Internet
access and servers, ad-

tion of applications that simplify
and speed up business activities
ni

ministration and management and
super scalability. The Business Criti-
cal Servers of the ninety’s which
have out-dated the Minis of the
eighty's arc a new class of servers
that meet the requirements of all
organizations for a multi-functional.
cost-effective and reliable server
platform. These specific servers com-
bine the first attributes of Minicom-
puter and RISC business systems.
reliability, availability, serviceabil-
ity (RAS] and scalability with the

giving compa
and enable them to better under-
stand and serve their customers,
The Open Server prochact family
consists of three groups of products.
The first group is Base Operating
System which includes the multi’
user Enterprise and Host Server.
Syslems and the single user Desktop
Systems. The second group, the lay-
cred products consists of the Win-
dows Scrvices Distributed Seivices,
RAS Services and the Speclal Devel-
opers Services. The Lhmcl grmnp Ex-

R. N. RAJA of 5CO Internationi,
best attribute of the Intel platform:
low total cost of awnership, excel-
lent price/ performance, widely avail-
able commadity hardware, broad
sclection of software applications.
etc. Thismewcl Criti-

ert Ser the
Technical, Educational, !nInrleUun
and Enhancement Services.

SCO Open server, an advanced
business critical server operating
system consists of two configura-
tions. The Enterprise system for the
latest advanced networked and cli-
cnt/scrver compuling environments
and the Host System for traditional
multi-user environments. The Host
System does not consists of the
exclusive networking capabilitles of
the Enterprise System. but can be
easily upgraded to Enterprise Sys-
tem when client server capabilities
are required.

SCO Open Server Desktop Sys-
tem is an advanced singlc useroper-
ating system for business critical
computing that provides RISC
workstation capabilities and per-
formances on cost-effecuve Intel
processor-based platforms. The
Desktop System is excellent at run-

cal Servers are mulﬁ functional.

ning cl de transaclion based

Release 5 ines Mini-computer-
Aevel reliability and availahility with,

fast. reliabh
and cast effective.

applications, accessing databases,
and information and ena-
bling file, d com-

the Intel platforms superior price/
performance. value and fexibility
In respect of other advanced operat-
ing systems, the most significant

feature of SCO Open Server is thatit-

accelerales productlivity without
obsalating existing business critical
systems, applications or data.

SCO Open Server Systems, de-
signed speclaily for business eriti-
cal computing. provides extensible
networking with existing LANs and

Today's Business Crilical Serv-
ers are significantly revolutionizing
business productivity by delivering
all the lunctions traditionally man-
aged by multipic. i plat-

munications over a range of sérvers
and host environments. The Desk-
top System is used in the present
cn\urunmcnls as a highly dapend-
able ritical

forms such as transaction process-
ing hosts. application and databasc
servers. communication and mail
servers, gateway servers, and PC
LAN servers in a single efficlent sys-
tem. This unique combination of

services has ushered a new genera-
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wnrkslauons in private and govern-

| mententerprises, as a network man-

agement workstation and as an ap-
plication development platform.
For application developments,
S5CO provides a range of products
which allows developers Lo develop,



debugand depley SCO Open Server-
system based solutions. Using the
SCO Open Server Enterprise, Hosl
or Desktop System as a base plat-
form, the SCO Open Server Devel-
opment system can be combined to
provide the basic Compiler. utilitles
and libraries required to develop
host or client/server application
SCO UK. Ltd. through their
local partner Technohaven, has
announced that o encourage the

‘76and has served in Canada, U.S.A.
Middle-Easl, ASEAN countries,
China, U.K. etc.

As this was Raja's second visit to
Dhaka after two and half years,
while giving an interview to “Com-
puterJagat® he sid that awareness
for computerization has gone up
significantly. Bangladesh hasahuge
potential in the IT field and as it is
located in the faslesl growingregion
c[ the globe it is obvious thata lot of

local sofiware prof . they
are offering SGO Open Server Re.
lease 5 at a very discounted rate of
Tk. 60,000/~ only from their present
limited stock on the first come first
serve basis. The original price is
Tk. 1,52.000/-. This package will
include the Enterprise System and
Desktop . System along with the
development system. Anybody
interested {o have a demo copy will
have {o submit 2 iloppy disks at
Technohaven.

R.N. RAJA regional sales man-
ager, SCO Internatipnal, U K. and
leader of the 3-member SCO team
in Dhaka is a computer science
preduate from Canada, He is asso-
ciated with the LT. industry since

will take place in
Bangladesh within a short time,

Heing a late-comer in
the compuler-sofiware field,
Bangladesh enjoys a major advan-
tage. Whereas in the developed
countries whohave already invested
a huge amount in Mini and
Mainframes have got virtually locked
up and struggles to switch over to
the latest computer systems, Bang-
ladesh having invested very lite in
this field can now easily go for in-
stallation of the latest PC’s, Servers
and other peripherals.

During his recent visit Raja has
been in different computer estab-
lishments in Dhaka. He is happy
with the recent developments in

Bangladesh and is going o give a
green signal to his headquarters in-
forming that the SCO products have
a good prospect In Banyladesh,

Raja noticed that acute shoriage
of skilled manpower exists in the
local computer industry. Highly
trained and skilled manpower ls a
basic requirement for the rapid de-
velopment in the LT. sector. The
Interprenuers and companies will
feel interested to go for computeri-
zatlon if they are provided with Uie
full use of all the features of today's
advanced software systems which
requires highly skilled computer pro-
fessionals.

He suggested that massive com-
puter prolessionais development
scheme should be taker in Bangla-
desh to meet the need of Lhe fast
growing Jocal market. When asked
whether his company can play 2
Tole in this field he replied that his
company does nol have the policy to
sct up raining centers directly but
isalways interested to provide train-
ing through local partmers. Inter-
estedlocal computer companies may
contact the SCO International In
this regard. @

ATM— REVOLUTION

(Coned. from page 40}
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ADVANTAGES OF THE CONFIGURATION :

its owner’s data center and dala center is lnked to the
switeh. The switch is behind the data processor.,
I the card owner belongs to another bank, the

‘The advantage of this configurations - each Network
participant is relicved of the burden of having 1o build
an ATM management and stafT to network monitoring
function around the clock.

Disadvantage of Front-End Switch include the
capacity needed at the switch to handle every transaction
message in the network and the ransaclon costs for
swilching incurred by participants.

BACK END SWITCH

In a back end switch each ATM is directly linked ta

transaction i$ seénl to the Switch lor proper routine
Each data center Is driving its own ATMs and the Swilch
never sees the ransactions of the financial institution's
own customer. When a customer 1o one member in the
Network performs a transaction al the ATM or another
member, the message is sent to the Switch then routed
tothe appropriate bank to obtaln authorization, Which
is then relayed back through the Switch to the ATM.
* MD. Mokbul Hossain
Senlor Executive
Leads l‘.urpnrallnll L.
Dhal
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ATM-REVOLUTION

iConctucling rat)
TRANSACTION PROCESS

Tobegina Uransaction, the customer inseris his A1V
card into the ATM. The PIN is then manually entered via
the ATM keypad by the customer, The ATM reads the
account number from Lhe magnetic sirips on the back
of the card and the PIN offsel, Then the ATM performs
one of the lollowing process :

# The ATM sends the accounlt number and an
encrypled or scrumbled PIN Io (he Host. The Host
verifies that the PIN and card matches and sends an
O.K. hack lo Lthe ATM. The customer Lhen can begin his/
her ransaction,

#Or. The ATM reads the cusiomer number and PIN
entered by customer, caleulates It via a mathematical
formula and compares the resulls with the customer's
offset on the card's magnetic stripe. If the number
matches the customer can begin the transaclion.

If the number does not match, the ATM will decline
the cuslomer unii] the correct PIN is enlered. The ATM
usually allows Lhe customer three (3} attempls o enter
{he correct PIN number. If the pin number is incorrecl
after three Lrics. Lhe customer is locked out of the
syslem_The number ol atrempls the cuslomerisallowed
Rowever, is determined by the banik through the software
program
MODES OF PROCESSING

ATM Systerm have three methods of processing -

1. Siand-alone

2. Olf-line

3. On-line
I. STAND-ALONE SYSTEM

Stand-atone system are sell-contained systems. In
other words, transactions are performed away from the
Host which mainlaing the customer files. Therefore Lhe
customer’s balance can not be verified. In Stand-alone
transaction, the ATM reads the infermation from the

'™ card, which is (information) encoded on
's magnetic stripe. It includes the following -

- Account Number

- Daily withdrawai limits and

- PIN Nuomber

All iransaclions processed on a Stand-alone ATM
System are stored at the ATM ievel unul a baich
processing ean occur to update the centrat customer
liles. An update is performed ance a day. usually afler
business hours, During thisupdate. the daily ransaction
flles |s then sent to the Hesl and the cuslomer files are:
updated. In this environment, the customers get very
limited services and the bank also have Lo manually do
many function to update customers account
2. OFF-LINE SYSTEM

Off-line systenis receive direction from controller
{sub-hosl). The controller receives dala from individual
ATMs, process il and transmils commands lo the
individual ATMs. The contoller contain the customer
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informaton file (which contain the customer's balance)
and transaction file. Once a day this file is sent o he
Hosl Lo update the cuslomer account balance. This is
also known as "memo-posting”. It can serve multple
ATMs and is capable (o perating Lhe ATMs whenever
the main compuler is out of service, This environment
has substantal benefils both to the customers and
Bbank, specially in counlry like Bangladesh,
3. ON-LINE SYSTEM ¥

In On-linc Systems the transaction is inilialed al the
ATM. The customer data is sent to the Host which
directly updates the customer file when the transaction
takes place.
ATM NETWORK

Thie objective ol the ATM Network :

- lnereased cuslomer convenience

Revenue generation /Cost reduction

- Tasiuening
NETWORK CONFIGURATIONS

The Shared System [different banks or instilutions
can share their ATMs) can be operated as a single
processer o as multiple processor in a distributed
processing network cmiploying a SWITCH for routing
Lransaction messages lo (he appropriate Host
[Lraiabase).

Now |ty Lo explain about distributed processing
Neiwark.
DISTRIBUTED PROCESSING :

In the distributed processing Network, more than

one data processing cenler is linked via 2 Swich.

which Toutes transaclions messages between data

processing centers. Swilching is the mechantsm

Ihrough whicl ATM interchange is accomplished . In

addition lo message routing, the switch, which

software program usually residing on a e

compuler,

rate
can perlorm information reporting,
settlement and processing functions

SWITCH

The basic switch software for is (he rouling of
Tessage ta their appropriale deslinations. Messages
are accepied from ATMs read by the Switeh and
transmitted to Lhe inlended processor. The processor
authorizes or denfes Uhe requested transaction ond
sends the completed massage back through Lhe swilch,
which roules in back to the originating ATM.
FRONT END SWITCH

Several configurations arc possible for the Netwark
developed around a swilch, The Eront-End-Swilch is
on In which all network ATMs tie directly (o the swileh.
and the finanrial inslilution's data cenlers are behind

| the swikch.

The Switch is in front of the data processor, All
iransactions go directly (o the Switch which (ltLermmH.
thefinancial ir s holding
and routes Lhe Lransaction messages

(Cunich ma puge 36}
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NEWSWATCH

Compag—"The Lead
Systems Partner for
Windows 95"

World's No. 1 PC vendor Compag
Complier Corporation of U S.A. lsa
close collaborator of Microsoft
Corporation. Before the lannching
of much advertised Windows 95 of
Migrosofl, Compag succeeded ta get
amarketing cdge or: olher PC makers
wilh a deal lo use a speeial logo
describing ilscll as “The Lead
Systems Pariner for Windows 95."
Compaq tke many other
manulfacturers plans to install bath
Windows 85 and Windows 8.1 on

v
to inatall and which to dalel
Compag expects to convert ils
consumer systems rapidly lo
Window 95 only, IBM, by confrast,
plans to install 05/2, Windows 3.1
and Windows 95 cn both business
and home systems.

| top awards on Dy

Digital-Prioris HX 590 PC
Servers Awarded

Two prominent trade
publications have bestowed theic
tai's Prioris HX
590 PC Servers. The Prioris HX 590
server won an “Editor's Choice™
award from "PC Magazine” in a head-
te-head  comparisen of 14
departmental [lle servers and it also
earned “Top of the Werld” horwors in
the July issue of "“SCO Weorld.” The
magazine compared five dual-
processing PC servers.

“SCO World” noled Lbal the HX
580 DP had more features and
oplions than any of the other tested
systems.

' has signed an o

DEC TO OFFER
COMPLETE WINDOWS 95
SOLUTION

Dlgital Equipment Corporation
ement wi
Microsaft Carporation. to offer a
complele Windows 95 solution Lo
corporale cuslomers, ler Lhis
agreement. Digital will offer a full

range of Windows 85 commercial

desktop and notebook PCs pre-
loaded with both Windows 85 and
Windows for Workgeoups. As part of
Lhe Microsofl Windaws 95 Suppert
m, Digital will also complement
sty o praduct. support
services by providing telephone
support, cocununications and stafl
resourees,

Aztech Quad Speed CD

ROM Drive Awarded

The Aztech Quad Speed CD ROM
drive CPDA 468-011 was highly
recommended by PC Farmale UK in
the Spring 1995 issue of the
magasine.

EBcating 4 major brands. Aztech's
quad speed drive performed well in
the press cvaluation and received a
rating of 943%. It was rrg’,ﬂrdrd as“A
great drive in every way
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#include<stdio. >

#include<conio.h

#include<math.h>

#includecstdlib.hy

main()

1

float a.b,c.xl,x3,m,pl,p2;
printf("program for finding

\n the guadratic root of the
equation{ax”2+bx+c=0) \n\n\n\n") ;
printf{*a=?");

scanf ["8L",&a) ;
printf("b=7");
scanf ("Rf", &b} ;
printf("cs?");
scanf ("%f",&c)
m=b*b-4*a*c;

it im0}
{

pl=(-bs(2%a)):
p2=sqrt (abs (m))}/2%a
printf(*x1=40.2¢ %c % %0.20007,
pl,"+','i",pi

prlrxtf("xﬂ’\o 2f % %c 30.2f\n",

pl,*-", 1, p2);

¥

else

if (m==0)

x1=-b/2*a;
printf(~the value of x1 =%f",x1);
]
else

Aif(m>0})

[
x1={-b+sqrtim)}/(2*a

x2=(-b-sqrt(m))/{2%al;
printf("the value of quadratic
roots x1=%f and x2=%f",x1,x2);
1

getch(};
return x1:
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R NI Foxpro 5 T | <5 ST WA 2 4 PR €
e (19 A “Welcome to the world of Foxpro
programing” <@ *@ 4 A Ax vortically A A | SR
AT T (SUNNY ) Fes 51rs o 753 s Beoa By
ST THANK YOU T8 % Horlzontally 503 7103

CLEAR

SET TALK OFF

©0,0,24,79 BOX REPLICATE (CHR(177),9)
©12,18 SAY “WEL-COME TO THE WORLD OF

To

FOXPRO-PROGRAMMING" COLOR R
Q=INKEY (2)

X=39

T=40

DO WHILE Y<79

<

D=13

DO WHILE C<¢=23

@A,B TO C,D DOUBLE COLOR R*

BA+2,B+3 BAY
Q=IKKEY (1)
A=A+l

B=B+3

C=C+1

D=D+3

CLEAR

ENDDO

A=19

B=56

€=23

D=67

DO WHILE A>=1
@A,B TO C,D DOUBLE COLOR R*
@A+2,B+4 SAY "KITO" COLOR GR+
Q=INKEY (1)

A=A-1

B=E-3

-1

"BUNNY" COLOR GR+

ENDDO

80,0,24,79 BOX REPLICATE(CHR(177),9)

912,16 SAY "THANKYOU FOR ENJOYING
FER PROGRAM™ -GOLOR —

] -ma BOX-TRANS)

Q—INKE‘I (4)
X=11
¥=13

DO WHILE Y<24 -
@X.0 CLEAR TO Y,79

Q=INKEY (1)
X=X-1
TeY+1
ENDDO
Q=INKEY (2}
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CHOOSE YOUR PCs FROM PRIDE SYSTEMS

CONFIGURATION
Main Pracessor
Co-Procassor
Gache System
Clock Speed
Mem:
Hard Disk Drive
Fioppy Disk Drve
Dispiay Unit
Video RAM
Keyboard
PRICE -

PRIDE 486D0X

PRIDE 386DX

KB
66 MHz

1440r12M8
14' SVGA Mono
512KB

ATTRACTIVE !

ASK FOR YOUR CONFIGURATION :
** 386/ 486 SX/DX/DX-2 - 3V40/88 MHz
** 210/270/420/540 and above
“*SVGA {0.28) COLOR MONITOR
* MOUSE, RAM, FOD & MORE,

INCREDIBLE!

COMPLU

R
SERVICING
ACTIVE PRICE FOR
g‘:aboguumzqn;om}w

~ VERY ATTRACTIVE
_ GOLDSTAR

#22 Attractive Price for Computer Vendor/Dealer.
&2 MAPLE COMPUTERS LTD.
16, Dilkusha C/A, (Ground & 2nd floor) Dhaka,

us

Please Contact
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: Program to display all characters on MDA
MODEL  small

STACK 1000
Code
START  poc far
push ds
mov  axo
push  ax
mow  ax, 06O0ON
mor  esax
mor o0
moe oalt
mos  ah O7h
moe  cx, 2000
cid
rop stosw
moe 80
mos  ah
moe i, 160
again : mov ez (dl
;i and
i me
cmp  &h80
it sama_line
ad i, 16
mo¢ .0
same_line: cmm  al, 265
ie fiished
inc al
imp again
finished:
mov  ah0
nt 1ah
mov G0
mov et
mov__
mov | oK, 2000
rep stosw
et
START  endp
end  START

+ This program darmonsirates drawing dots in
can

MODEL  small

STACK 1000

-DATA

celar db WIDIGIOE

masks

count
coardinales dw
103, 155, 108, 157,

103, 162, 103, 163,

gE2RER?

eighy
CODE

stan:

dicap:

main
draw

—commen - -

10000008

001100008
000011008
ammm 18

ma, 154 105, 155,
103, 158, 1

103, QBD. 103 181,
103, 164, 103, 1685

102, 155, 102, 188
101, 158, 10, 184
00, 163
. 158, 98, 162
98, 159, 98, 161
97, 160

80

far
ds
ax, ax
ax

ax, Bdata
8%

dx, 3dsh
al, 0ih

dx, al

ax, obB800h
o3, ax

. count

bix, Gifsel poortinates

ax, [ox]
bx

dl, 20000

al
ah, es.: [di)

W, I, R WD T (R

and ah, al
or ah, dh
mov  ast ]
rat
draw endp
end sk
This program set tha cardasa CGAcard (APA
8}
MODEL  small
STACK  100h
DATA

g db 381, 281, 2o, ah. 71, 06,
B4n, 70n, 2.1, 6,7,0,0,
3

main proc  far
push  ds
mov ax, 0
push  ax,
mov ax, 40h
mov  ax
mov ax, ds [10n]
and ax, 00 cth
ar ax, 20n
mov ds: [10h] ax
mow al.4
mov ah,0
int 10h
mov ax, @DATA
mov , ax
mov  al3
mav dx, 3oth
out dx. al
call aga_init
ret
main ENDP
cga_init PROC
push  es
push  ds
mav a2
mov  dr, 3o8h
out dr.al
mov  ards
mow  ex,ax
lea i, apa_argu
mov , 3bth
mov €x, 16
xar ah, ah
inl_6845: mov &l ah
out dx.al
lodsb
qut dx, &l
ne an
dec dx
loop  -init_6845
]
mov  cx, 20000
mov  ax, 0bBOCh
mow  es,ax
Or i, di
mov  ax,0
rep stosw

@q HEHEG wAs  WrT¥ shha



mov. al, gah
mov  de 3bdh
ot dx, &l
pop  ex
pep  ds
rel
cga_lnit ENDF’

 An sxampla ol sefting EGA paleatie In
alphanumbaric mode

MODEL  small
STACK  100h
DATA
oy ! equ
clrs ab 511,121,
10.6.8.7,6.5,4.2.68.]
cverscan
flags db g
CoD!
main PROC  far
push s
xor ax, ax
push
mov &, @DATA
mav  ds.ax
mav  es,ax
mov ah, 2
mov  ch.0Sh
mov  ¢l.0ah
mov  bh.O
int Wah
mov ox, 16
mov  bxcx
der bx
mov ol chs(bx)
call
mow
int
locp
mov
p2: push
mov  ex 16
or lags. crg_{
Ip: Mo bx cx
dec x
mov al, clrs [g
test Tiags, nat cry-f
i no_c
inc ax
and  flags, cry_f
cmp al64
i no_cry
sub al, al
o Hags, cry_t
no_cry call show_new
mov  chisiod.al
no_c: op  Ipl
pop  ox
mov ah.0
int 160
wop  Ip2
et
main ENDP
show_new PROC  near
push  ax
push bx
push o
mov  bhal
mou a0k
mov a2

show_new
bin 2ase

el
bin2asc  ENDP
MODEL  sma
_STACK
.DATA
no_suppor! b
acive’ D, oah
cl_ega
color EGA', oan pan

100h

ERE

s
amp

bx, ofisel clrs
190

b

ax, 30300

end main
; Gatthe VGEA or EGA configuration information
1

‘EGA or VGA is nat
"You have an ackve
You have an active
“You have an actve

"You have an active

a5

je mono_a
w0 _da: mov ah, 12n
mov bl ibh
int 1ch
cmp b1, 100
i invali
push ds
moe  ax, 40n
mov  oKax
mov b, os: [B7h]
pop  ds
last bl 8
iz velid
invalid mav. b, offsat no_support
jmp finish
valid : cmp  oh,i
i mono_a
fmp  calors
mono,w:  mav b, oifset mona_vga
Jmp finish
colorv:  mov  bx,offset cir_vga
imp finish
colore:  mov b, ofiset ci_ega
imp finish
mono_e mev b, offset mono_ega
) linish
finsh :
mov  dljby
mov  ah2Z
int 21h
ine bx
omp  d 10
ine finish
18l
main ENDP
end main
Blre B caano cencen ga-arlG wiEa
st s fimm e e e
ST
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* Network Tape Backup
* SCSI Hard Drive & Controller
* 486, Pentium Motherboards
EISA/PCl ete.
* Network Progducts
* Monitors & Add on Card
and MANY MANY more

Advanced Micro Computer Network

30th, 31st August and 1st
September 1995
from..

9:00 am to 9:00 pm

Hurry while inventory lasts..

143 Grean Road, 2nd Floor, Dhaka 1215, Tel, 323961, Fax: 885850



> oo AT BT

e =FTeT Fon

AR A e PG R FE
o I, AT ISTRY ATER W TR
o s W03 @e (TES FANSEE
IR T

A4 pe o7 T3 yoo ATEER |

7 T A% ST
T 0.8 il o082
RSB A FIAS]
TR T
awbma fHimg
- A 4 =S i

= afHEEA G @i s A |
P2 Feurs) =i 8% o Bt
T T80 9T TS e 1 BT R Pl

F05 P B
2 4o g 7 (T 2T D 4 o et
| T a oTe DiwiRyEE |

CHBAER AT RSy
TH P-4 ATFA AITTR femfiw
o P el 198 B e T T e
ARty feuste Wi o

P6 SrTTaRTes fieme A «3e mwe B ey
]

(oAt afafiy

T A R R S RIS A ) 8
FSTemT M3 THT 4 8,00 BT |
T a7 8 wF e By i =
2 W e oA e 3w o
s 1 1T =m g s wow T seo

= cosrEitTaa ciarn

BEEE 1 X

w A R G
s w5 e F |

et
=T 59 P7 A5T5L
Sahy A W
A | BT i i e a2 e

BfEE e S |-

i
LEC

Ry v g

FARRET ot T
rrerm RS = agree e Gty
TR 799 AT FHS0EE TIaern
T 2 A T T+ R
mulungﬁm o g = e a@e B

=T

[EARRFCREL UM o1, femes
s b= =2 W@ q'o W TS
T bo,000 P 2 20 | 98 Toa

R TR | &fF W
Wt @ w8 T BERTE o SRS
Kb FEDGETR ¢t AR PA-RISC
CoETRA ALY T I

il 57 au@ ofPuor wE e

TR e W A | oA g [T

A R 1 W TR W I W
p7 fefte whwoa aiffm

TV A Eem e

s

o #P T ARm codfiE ) TR em
7 1RAE fmatz waz FEm Ffremes
2,000 TR A7 wofl GHRTET, fofEe
o Rt i, e Cme e S
A ACTICASD cnerTs Borrw Frred e ) =

PS5 e P54C ufesm P&
TS o AT ] o0 @TTT
R o WEGT BicomMOS | 0. TAFA picoMos | o TEER Bicomos
BfrF2 e b ee st e ey P Fre Pratee
L1712 90 ¥ B4R ecETEETR %2 3 TR By | ST waAlHGOR Aadl empwed afebi
= ceuT ranea o1 s - am A
sl ) A L T AR TS WAR ) S AT
EPECInt 92 78 SPEC marks 1¥2 SPEC marks 200 SPECrmries (FFHIFF) g Fs cmiFam :ﬁeﬁmﬂaaai@ﬁ i
gy G ST TR | AT SR meR
fuisus il il it » ) KAO {5785 Room i Rt
0 () 3w soy-b1e 30003 o0 (WP |z | e Beman Ba-a? 4B @
- famfars ¥
" = . oter r E ?mmm.wﬂisﬁﬁ@ﬁﬁ
i % Tl s S UfkE e B WrETs FICET T TR TS | coifiim om m e wEmg. o
P S wTT TG WA BT M | (SO T ST T TR O | T oot Pemem o i s

i AR WP w.o TR Fad ) S
AT (P HTS s Ml Bom 4AE W
s arags @M TR B e A@EA
AT 7 e - coper T W 7Y

T FEA G FCUAH FE TG | 2

o vEm AR e fa e
i wgn Réfrs AR T o
R T (I (IR Al @ e vy
TR AT T W @ AR AR
HGTS! A5R FHR AN @

s TEREGTE Trie =IHE Mhkg



sufe smmrilaads fefvmmom
s FHfereta e (2, 7, )

T 6 o crwiAl 7,0, (wrew) e
AR T T | BIS (, den A 3
WA < fem T T T
e eEmAe FdAn wrEET
ACTRLITE ¢ FARGUTE e

e | g ARSI G cerers
qfaera @dECEeR FeEsts B aay
wfem wrew fedim mame
AL 0 0 T T e 8 e
crn@l e wifaadT e o o g
el §id T e U Yojou e Trwie

eI iR s <3y et e R
8 957 (T 310 fod) efedt

= AOR—— |
Fofe-a 8 v A [aeils qncts wa-mlgT gt

Ty friaces o wigbfe
A AS T | aF o8l
ﬁﬁfﬁﬁlm 23R, fofly aum aarw
Z6, O, WIHEE ASCA] FEHE TR
TSI BT TR T e T G, 9
T SIS (AT FATT e o iR
Frefememm ag=sl adetg smie T
8 Firmifa Bogs WA 1 o Baw @,
Ay vr 6 e =g e
& €A G e A st Rt
A Facas=idA wTwee | arwGa ET AR
Rufmrm-an 23R, Reow (e
warEefl oG Twe TBe T T

R e figE
SRR R T R AT

(T A G TG G a B
i 2 g wen Ef-Roe R
R TR w el fg e i e
S W, | 5 O ACHCE - SIGHTED wnd
CPAR WS GRS
e 1w, eI ARe afvcy
R s e -gR sl

el T tefite

TSAIGA 8,00,000 G FZRG|
T, EARNCA AL DI e
AN R T TR A0y e
mqmnmmmmm
TR TFEE §,¢0,000 THR HEWE
mma-ﬂmmm 1T,
CPIRTETE <A T e ) AT T
wmd wE wT oA uAe TS
IR e I T ARSTR AT

T «f% BTN TR T DA 10

e e

form b = S g A s |

Frers =T Brear-a
L A R G, SR
B ae Gt sy AT afobE
G > SR (T A
ey, AT = Wit Brerm-a o, |
menqﬁmm?
(B eI e T

Wwaﬁiﬂn ekt g R
o R A

cm ewmo b4, brbitas;
TR $ kw88 |

QST TSR
Qe @6 T chewn 83 15
SrEea fe eR e cwee | aw
ST ST, S WIASCS S, ST
2B 2efs Ry AR WM amE ) o

TUBAT-41 TebeTR feme o

BT TR o frew,
R we GETRTE (TR 2ERaT) 9r
BT ST o1 it e o s (R
AR W ey 36l e
A REEE T G g
T 1 G w1y 3w flge SRAERG -
o FAEER GIETR SIS FRG CIr
8 WA HG |

cHfrTafeT Branem v fem o ayfe
afeadl WA e AW 95 S S
ST SHIES (AT T e Rell Bane
T Sy R T ST |
Fofft 701 o« W e @B o
AR w1 o e wdEfer e e
T g W 39 7w R e
w1y el felie g 7w e ol
4 sremifirem Wi o

BE WG U CIRAR (AT T
AvBauny Frwy wtw wite ey
fram B wiieeie o owgd wliews
[T A

et Wem o Giene FERETE o
TECGTR FHACH A58 WS TR
ey R wBre a1 | AR 2ifS o
oo T FEAEER NI (@3 A | G0
v g s 6 sl frafarmce
ST w cqvera s wrene v T
mmmmmmmm

¥ SR G e SHEhE R
Pt ] @i wie] =918 Boana ciewrs
w1 1 el wers o e enrs firegm
fameel erfie cnenoet WAy B wWTe
el | % Wy AP e B
el afebEre affer 9PE e
G =W &= |

A TR LA e cwm
W o & ST S S TSI s

cvif¥TwEne 7S auma TEnE ew e s
ST S CTOm W T A e
e Fioes ferem o | fifls oo
AT ] YT ST 1 ot T
FACERT AT IR CF0E TS 16 ve%

| B fors m

B3 TR G5 AT I A Q4 TN
BT wyfes w RERE aam
e st T AR T TS T
A tn o wwge AfEdIADT o Wl
fre frn S T o

AR 01 ofef w1 g szt
71 T T 1 e St wEEERe
@ fof, miffrgz B By s
WA s W ArE [ aNiehE-
T GIITR o o STaTeers wearaa IR
ST e e S <R
£ T SRS G ST T 15

w8 =TEREETE e =W snne




BT o TG e

TG 3fE Fo T W fom
AR W e A ear e
B Frows 7 T wrw e v B

8 w2 Rl 'ﬁﬁlﬁ""ﬂ Gﬂ%‘a
AT TR AL
mm%ﬁzﬂmwmﬁﬂm

S AT A T, S S

ETHE TR | G G B AT

— s Fegmr
T TR S
i Hfea s v wE w9iE
W i AR v 9 o T
@ 2N |
frrm® s @ TweTm 9F
(CRATE WA R W ars 1w
T, A ¥ wRe GG Gl
e o oo FARIEE aReE

formi o oy L
B Pl | fd 9o o™ e 6
g T e e SyfE s ey |

s e g afirsaagrm oy
BT e e ey il wlEem
e S T R e
ST 9 T 1B TR T oy T a
e Froer el s afead vs urge
TEA AW A, FuEEE WA werei
Fea us Ry g s =ere |
< e frym e T o Fo
R A SRS R A a e T |

gl Bfe 1BTeeE B
el BiER Beofl I AR TGO
W BT | TR TSR e

a Brifes #Ri%7 sven v W, @, 1f, gt
w1} &g T e By e e
wigwa FEE fsie aufen T
TG W] 17 T

ST i T AT

Maﬂﬁﬁmmﬂnmw

wEfEE e B AT AfiAogn  Bugn | g el afebEpigE @ WTE
wifen e R | T

s fo T @ S TeR B

TEINA, F ST AT A

CTIEIETE W g qgTe o9
Mﬁmeﬁmmmwﬁ
TP TR T ST FAAEOE FAER
SR T ra W w1 Feff o s

Novell-43 7ifiE Frwem
(FHLN e

‘Onward Novell 57 3-SR eHToR
AGTER T A9 TS Novell m
SAARC 71 rza BEERSITE wfts
ACTEH T T | B ot it
T T Novell-a [EPEEsa o
ST (TERA FABT A
effisfirfi T v 3o srgm w1y s
R =% coiereis FTE | TRETCAT (BT
w5he &% JTTAH Ao, et @ Shren
A gy wRfETE T
fffis Totred o s

g AT FEDE ‘A
T s GEATE 2 Wi By ot
effiret FuleEom Bl (Fifam) cmge

IR ewaTE BT T | R
17 P T W ¥ e oy
AR (AT TERIITE WE (AT
TS ERLEE iy Fe B gierm
HAA G T S, TERReE
BT TR TS ?‘Wﬁﬁ'!

B e | g TEME W e e
15 GEETTRE QTS A7H T Y U |
whaaia fefts 39T o8 ar afrw

fgfrrs Rt JigEtea T 95 Y o9 T W TEE 5T |
3%—4 “gufEsm frest ferem” g2 TR B afebrma
T Rty e oY erseT o
mmﬁmﬁmﬁmwmﬁﬁw T IR FER |
coifiare g Etee i | cafiee ASTR Wen femm
e e iy el i A TS e AT R

%A 30k, weme i woof - w
e 1 Boi A oF SO | quTTEIeT
“coifT 2t A s v

B 7% TN AT FIEAN WAL
fafds o o

% wd FEA It W e
330,000 (EEB Foff fAfiF 372 amence wre
R AP A G WA &

T WAAS WM | @aH TILTEE
¥t wfad T T wrEs EiTem
4T BT oA o Prag s
T CTE | &

g g
TG T TG At i fedn
T < i R W e fre
HP Pavillion Al €% wrfaneg
PIFHST=R T %0 3,850 T |

CARTFIITE Ol ses 3A At

S I 1
AT AR na WGy By

gy .20 wm qan P

H SIS | T 28 WTE IE W |

T, S, fEianE care) Fivnrs.
o FHERE A, B se TS T

o o g o o R |

e 2w
Weﬁﬁaﬁiﬁwm—!wm\
TR ARG T ‘e b’ BEremes
STy e EIGTRS A WAL A |
ey wfefin smry ©: Wi G
B frs S erfire B e @ @R
frdnrem ¥ =AW efere e
fafire T st SEEwm Gl wiE T
Freta) Tamnfes sfemiels s aony o
A sl TfiETrS W
1 R =fSfm s Srgd oA | 6
WrgEE WA TE e Ao aiiem
T el ey we T e R
ﬂmasrrﬂmwa‘rﬁ.whwnm
e fegers Rres g orgf
o, mmm—@wmaﬁﬂ
e e e AT Al et
BEF W | 3

TR e g

ST <R TR | TS T e
TIE WG AT AR T W Y
Tl e ciEear R AfRbe
%, ST FAHE A [LAN) TE TETE
s -39 wora | emfEre cEATEEE
T effn Rpe ame TENTTET WWE
T 4 TEICT @ & IS FE W
T W W w2

wa WAIHSTHT wrefa  =TH1R Shke




TR WA AAEFA oA

e g el s AT
e yEarE] fefes ot afebm s=lys
g Ffate | wh S €
FRGEACE W AGS TG AT
YRR FAE T AR (FEE T
T T T WLCW (S (AT YR T
1 a5 g A e w0 e
wie fefom OF GEand T Femu
& T Fed-eac @ERE e
GHP ETRLATT o cRrrEier B
w36 i o FBumilH fEvmm coe o1 Bt
Y Y| WATR | TEAH MGl AP
Fyamutaz vfae, (i o«
SEQTFATR A ABOATE TR FAG | &

Taffast it e

T 2 0 o TS A TR v
S BT BIBTE TG W e
R on 6191 "ne | SR 2o =g
2o TS Gy TATICTE T 3 SATE
TR TR e Be wieR | e Bemrs
faffiam AR o< G ST
TR 1| e SRS R -am TeeE
A aF afebine el el REg
I TS WA | Gogr e g i
fonft awdfla Somsm 2w aw w
FATHEHTE WA AR TG SRR
SRR (NG TTEEA S SE T
AR A T TR

FEfAER AT oS e Fega efew e Rt wrahe

¢ Wi TIE ST Ts RS
coTSmeITa S (AT (RafE) crR s
feremn %7 TafHER AuH-G 2Ty
e« R s e
w2 W S, feTfEfs == post
Graduate Diploma in Computer
Sclence @ 94 LT A5 F21 W |
fawl wigrzeEeE AT SgiE
RT3 (38 G AT SRR S ey
e T 2R Wi e fRawieheE
o o o, o, o, TEE o,
farrm wfel e Betfge i framm
@i weiceling TTE ST WA
e B wre T 3RE0R we-gm
e BeTHE e e FT | T
A T A B ST WA
Tl TG o (4T FE AT
IR RO (TR, Gl W T,

ﬁaﬁ TR RN, TR W, e
ST | FER (SIS TR A

T e i |

ST T T, AR SR
Pt W e SONT Ui e O
woT g i e eferedt
IR o - e e T
fFa 509 ve oW T €8 o Fifes
wEitie welwEen Frew ffes s

FRPEBFR A1 o178 1egrab e coiefa
affes o7 aw i giem TR
T WO Bgew FrE st wR A
ST 5 R |

Tl oOFmerBa @M (e am T
ST SHCFTH SAAEETR ST T G
Tt R (eI STyt oo
i g vien [ e I w0 A
IAME HFFE A9y ANEE @nHEEE
TRt A i wmwfien

Foaaif555.5 ¢S g [euaran T9 SRIEER - 4
FH ST FITET TG T |

Frasfeai@-u3 475t e
TG FEOT BISTS IS AR ?

wrrfis Rl o el i age
afwem oF cofd Fae = wEtRE
VE TgeA affeese oRE S
wore TR R S oS Rt e e
1 PR | 4 St =TT e =t
ey B u g T s S,
@1 gui eatrfEEns Sreifes o o
Ty | Ara MYgelE wdy uies
R St e e
A O A0 P R T
AIETE, W] AN GERIE, T 9
T G|

31 (TR &2 (TG-7 O TR R
Y WA, ot wged Tanf
9% TR SRR | @ o e
s s e gef wi eyl
£ g et <oren e Bergo
W TR e wdiEe o ) e
| welle 4 CFTS FER FE TR
S TE A R TS AR
s R e AR e
T | T e ww e s
T, R S BALE @ S IR
I IS AT |

G ey LabTe Qe weTE
GG E, 7 (P BT S R iR
Torgem | SREIE (TS @ YBTEMS
TR Brgem e A | G a.
=, 8ot agfen wme T o fdme
I T | T <Y vyl fifsy s
FHfoeTa gl TS I | A T o
AT AT TR ER B -G
o TatgE e gar s 3ER
TE YR T WA 9L S
fEEa (sT@e O% e aﬂmﬁ Kl
B T

BT 9% AT 320 g e
ml"‘smanmwmﬁmamm
@A 4T TS el o4 SHA-
1 HE @A Fa w wneca | e =
b BT g oo & ot =g wey
T THra T R g T g |

wrie; corefd ween afis o
CREE BT | T, T S (e
PR Tem any s FEE O
“FTHEGIT iserl T R R e
FUCE TR ST WD | =

AT
S FRTIEE o A AR
FUHETTA Wl i) R, i ) |

Warﬂ%‘!ﬁ s S |

G FHIHETr wive WIYME Shne




Twetfiom st Gewwmas T fem
B AT B R T Y |
arl AT e .
e s T TEenia e B
CTTl STIC | FRCERT G R €
afreg o 7 g @ @ R
o SEm TAE Fre ewged o
Forger swzvEn Tt @ e i e
2T TR T | 4

“ETE T /I FHE
e retam w3z citag e e
ST ST R aom R e
= ewa wiw Ffe am Em s
AT T |
Wt o7 cafey fafsg FTIAS aw

WETT o Fegh T i g W
AT 02 T (F o B T |

sl o v v Pl R v
T (57 34 WP R Ao S TR A
A S T T <o fry ifs A
S CTE B 30 % @ TS | FEWA
T ¢ %- A AIETHTE | =

SEARCC-<@ FAF0SqR™

o 30
ety s

=T ¢-3o T e s
e wraifes T cupa 2fsminem
IR T WA (AT b T T
canamaT Fefe v A, | e 3 afim
fafdiears  wafdeom  wwesmRm
(SEARCC) -7 BT o e s
204 1 e yoff o7 TS b4 TR T ]
T NI S A | 2
FHAEDE GIPTAS 7 0 S S conarThe
Frfsm Fme =T w0 @ wE weE-

FAHEEE W T STE

A SraTes e = Rredas
T = B TR B wEeR
W W EE S MR am s
AR A S @] R o

Freren-oz 4R A Reeq

A v casa Pt iy wfiafife
A DI ST o DO | S AR
BT 3 yob, oT@ AT (27 T,
g TS, TR, B | (P2 038853 |

(SE=RHD)-02 A= W
g, W BN, T e, ae
T, T Tl STEE 9 s @
RIS AP Fen g ae @

halERiRd
31 e 3R - o 3 awls fefim s
B o SR e S|
a ﬁmﬁwmm T, e w

i
o rm'hwﬁﬂn 2 s, e by | A HOTE

egfi e e W | arra wiEa
enma S o e A

81 T - 3 @, A H oo
7 3 el ey e e e e
vrm:a r—t:—?w B T W WIS T |
i rem ST
e 3 i (At we,
38U/ wﬁ—-ap TE, 013308 1

e e FfufEm W

f TEETOTTE A de R IO
ST %A | A S, o BT
T (o7 ), T- 3300

\

-
crey
cfre «Fm a2 S Tl =
=TT 4RfR afeafien ges
TR @ AT S TG |
5%,

4 ofe Fig Srre Rem wanfs

o WA qme Arge SEred
s a@gfe fre sana-ne AT 8%
AW ATHTE | Q4TS GG oI W

T wwBow @it w9

AT QS FE G e i
TR S am efeda

ﬁﬁ'&mmwmmﬁﬁm&‘—x v

fraffans . @90 OFF 5 320999 @dy
W 3 L0y |

|| =

SHEA <= FWHESE wle s
200f% cIiiTe afl= SRy Sermas v
LB WA T TS A TR @R B
SEf AW 2w GTF S sl
FAE T T o A sffed are
Afmta s, v 95 Sars
2,08 co0 (4ff ffEs e 1o e «

g TR T 8a%

sy () ffiE crgee 486 FEm-
288% | Bt 72 i croEy BLe AR
= ¢ JETE e w1 wowa | s

our most dependable

massive

COMPUTERS

8571 New Bepiant Beai, Ziomat Maxzion, 13t feer,, Disaka 1205

massive
PROFESSIONAL
e 5

COMPUTERS

we deserve your desire...

Ln THTAHEETR Brre = snna




g R Swen (Bead a

T R e ] s e (P
TR WA HEETS s AR
OO Hitd Ay FIER1 & WITE
eI % Fem e et e
CArE SIBI R TH «@.aF.47,
CIRETER T 2T wfef fr By

e ¢ BTy, B e M T

43 WA o7 e welE wre A |

AT Fedm FeT s e

wnhm—l—mww«—ww
fen fefafn o

e 's (gfnes ar T A
wwery SEbe Boied it s
e e A N s TR
w3 wir<mm Pom @ wewm, Fof,
feffrranz-«m i = crfie® o
T TR S B e S ST TR
R Frg e |

mﬂﬂ-&mmcﬂmﬁ@ T,
REBEE B0 GRerrf Qe
R 4 ] ST SEATETE s
o frw wen w3 fofl wwe T
Benye wmn Feffmre s e emres gmm
T SR A oot Frs et
SOURLT O FE B
TG

BI51 FTHT AT F>
(T 9 85 ¢ gdry
BT A1) T T WA AR | S
TS e o Fretd 208 O
R 34 wmﬂ?mm

wmmm’aﬁfs TR %
RO RO T T | 4 e
o T T @ T s Al A
A1 WEFAN ( FTE STAFE LI

FA AR AT v oo v
FEWE) WA AUE AR
R-CUE AN M wA 4 Ewe
R T |

atfifw ey

et we, o S8 € > CLATR T Gy :-

CEEE TR SR cipend T
mefrE A R ol T 3 Rm
£ ST W1 (O AN BT P i e
€1 (R WA I AN T TS AR |

Ay s SRS cnTiear FE g [

B FPE GG eE, sgodm e, vy
R, T 4

R FEE WY FEm AemsE
faead R 130 = BHEE G oE
s BiEs T T | sheT e
T Tl 204 T 309 S ool T
TRCIFIRE | noe T ITESTR it @ wid
T AR UE- @ R - I T
AR T -9 1 (TR (R I 0 WD
TR REATY £ G| -4 TS (AT

‘ﬁaﬁ‘ﬁ), TEABIE JERR vot T PR GETR (RF

liad
WWWWMJ e

mﬁumﬁﬁmmwﬁﬁmmmmwﬂamm

LI cane B w2y TeaTg
SR A SR TATIR w3 TTE e
RTA6TY ACA (O FFELE A |

g o eriv® B ETe GiTE e
cerem At T (fRRERS) mmmfere

g 4 cwm e oo e el
“Aifaf 1 (Brady, Whe FAHEER wie = TR
T T AT FALD WA ST
W R WA WG WECR) | % ST
TS g S Sl (SRR SR

=

FfEfea 4w wifdE S
TR STy s O R e
wfefy fima Teige faem wfes afewd
o3 WIER THR A | T AT EgloR TR
fafefe'z werefe werme oy v
FRATGAN SO 92 S0 mireE he-ta
TN, Ffnm SETerEs e 39m G,
HIETEIAR (G, AT o e mem A
A W (T e, B e
e g, TET TN aaz BopHe TR
Rk wsTe, T 4, Tl e

dwwﬁiﬁ i «feTf e wwEEs
WA WH G YRR R e
W TG T WIS GEre YonHeT
TR W oW B Im, e G
T A 2 e B |

VSCT AT TR 1T & e e
0 TR ) AL A A yo wera R
amm—mﬁmanhﬁ-ﬂ =reriie

Bl fmm AR frd TWE ) oy
mmmmwmwmmﬁw
el R Y, e s i firr
AR I TAE, | ar« AR =rEE A

*| T TR fRed aten W 300w Gl

OECT | IR oy W RAETY R T
TR O ites 2 i i oo g
-6 el WRay T0F | 4TA P S
TN 208 TR b oo RIS 1rosAIIHE
WA AT $4 S B o gt vy
s T o e Frdre sfiorer
MR oo T FEGEs et 771 s
=%l Pl TR MY T SRAm e
BT FEE e o e

SO 1y TS A EArw
foafbte wwfrebnan cndl wm swx
FSHEETR 44T ST el epee et
. fodmes wos R e Wi qg
Bl SR e o, B swenahe,

R e TG A ¢
@ e
<@ ok 3 s ofth TR TR
wre | R Tnm, B el foie e
=feft wem? fawm sk fe soo ) w1
wEE ua-—-ﬂ ey wene oF Fel
B W e Fres
vﬁrﬂﬁ%\wﬂdﬁmiﬁiﬁix‘*\ﬁa
TEEE IR FAMEE Al o wR
g afirm (c‘opyng)n protection)
i T =
wR TR mmﬁlﬁ:ﬁﬂmﬁ
HEE ST T ST E FemE i,
LM T Ty T (AT WG,
wafETE whrR A enEtm
(Trade scorel] T8H 67 5 W FFss
FEHE o a Reert woTe Feem
ST AT e AT TS T
T WA TR T 8

wfe afelt znm wH-wdone el
N AT WA T | TR B
Tl wrer i T o Frpem wtwe
TR e Rt e+ Mmoo
eqefejef T T (TR PR WO AT e
Form 7% | I ST <I0TC Foael e
B A (TS W et Rl
T IR SR AT 1R A IO R
BT =g WS FEAA, 1 BISTH
TR R T S0 e 1, A (R
HE T W W o Ry T
HOE CF, (0 (%A AR i bl

T 3] e Whikk] el
ﬁ!ﬁq @ RWWQ?N g ==lEsn
Eiarte WAL TR 1 B4R -m
BT A3 | Tm
=R T B, @ S cm wnraa
U WA <fan WA |

as

FRHET T o SR snme




