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LEADS has inherited 108 years' of NCRs' experience,
best products and superb people.

"We take customer satisfaction personally”
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& CUSTOMIZED SOFTWARE
AT INCREDIBLE PRICE

COMPOSE Cross the line between ideas and reallty.
& L{ﬂs;;usnugus;.;;; rendy, b Drvn Scivares.

® FPay Roll (SOFTPAY) @ Order Managamont (SOFTOMS)

© Accounting (STLDGR) @ Stare Menagement (SOFTSMS)

© Inventory & Production Managsmant (IPMS)

& _Sales & Produstion Planning (SPPS]

O We oifer Computer Courses on popular packages &
Programming languzges.

O Special package for Managers/Exsculives.

00 Take our help [o choose a complels system of Hardwara &

LASER PRINTING

@ i Softwara o meet your need,
Please | 815445 Remember Compular & Customized Solwara casts vary ltls

w Call 814253 compared 1o the benafit il provides.

o or THETIME ’

ANANTA JOTI GROUP : -
© WS ANANTA JOT| ( COMPUTER & GENERAL SUPPLERS)
* WIS ANANTA JOTI MLATINETALS | TV. ANTENNA B PLASTIC G000S)
* WS ANANTA JOT| SECURITY (PRIVATE SECURITY. GARDENER & LABOUR |

 Baitush Sharaf Mosque
149/A, Airpart Acad *
Dhaka - 1215, Bangtddesh .
Lion Shopping Cantra

73, Airport Road (2nd Fioor)
Dhaka. i

HEAD OFFICE

SOFTEC SYSTEMS
17, Indira Road, Farmgate, Dhaka-1215.
Tel: 815220 Fax; 850-2-613468

BRANCH OFFICE :

\. J
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Data Entry Oporator's Couras [ WS.dBASE. Lins & WP)

Curaon 2momhy
Classer. B cayniwvnk
Fen : o mo
3. Sscratarlal courss with Compitar (W5 & WP
Ouation 2 manite
Clasaos 3 taywwon

Foo :
Programming In TURBO 'C*

Ouration Amumbs
Clissos Lo
Foa L e

Hormal Gourees :  Wordslar 4 B5-TREOOA  GBASE I Plus- T8O
Lous 1:23 ~Tk 600 WordPerine 5.1 Tk, 1000

ASIC-TK 100
CONTACT INMEDIATELY 1
ICMS

Computer Tralning Cantre

A Project of Delosearch

Mirpur 10-8, Ave: 1/ Plol 3
Dhaka-1221, Phone: 802458, 802763

{ Groups form NGO's Banking Institues, Soclal

Autherlitles, Govt. Organizatians ara prefered.

Discounts are aveilable for group of 8 or 16, )
Dodicated Trainar in Sofiware & Hardware since 1889,

SERVICES
Privaila security Guard,GardenerDally Labour & Rant A Gar.
Gomputer Training,Photocopier, Spairal, Short-Fim
and Garments Accessorias

TV Antenna, Switch, Toys, Pipe, Trolly, Borles and
H

andicratts stc.
Sales Rent & Services Data-Entry
‘Computer Computar Bio-data
Printer Printer Thesis/Lettar
Stabilizer HW Install Peyroll/GL
UPSiFax Consult Raports & DTP
Diskatta Soft Stock/LC
Riobon i i Field Report
Papaer Ail il Statistical data
fect5.1 Telex Basic Programming
df Fax dBASE Programming
Typing Turbo-C.
Quattro Pro 3.0 Driving Pascal/Cobol
dBase lll Plus/ IV Shorthand Fonran-77
Accounting Sawing Spss PC+

& Ananta JoTI

bt Bafiush Sherat Mosqua
Farmgate (Opposite Tejgaon PS)
149(A, Al Roed, Dhaka-1215
Phone : 815445, 814253 Branch + 15 Alrport Foad,
Fax : B8002-814253 Lion Shopping Center,Ohaka,
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ENGINEERING AND SYSTEM ASPECT OF COMPUTER DESIGN

One

Ini this article we are (rying to
deal with few problems associated
with the design and engincering of
digital computer systems. Thou,
it {s impossible to provide specilie
solullons for many of these prob-
lems, we will try 1o present some
general guidelines and techingues
which may seem helpful 1o the
reader of THE COMPUTER JAGAT
when faced with any speclfic prob-
fem,

Afler considering the basle sys-
{ems design philosophy we will deal
specifically with some important
loples as relfability theory, wiring
and nofse problems, system testing,
ele,

Like any other large systems

roject, the overall and detatled
deslgn of degital compulers is an (-
erative process. Starting with a
tentative design specification, a
solutlon ts postulated which s critl-
cally evaluated and the Information
oblained is used to modify or im-
prove the original concept.

The usual au:]us for a large enﬁl-
neering system design may involve
the following steps :

EFINING THE PROBLEM : this
step evalves In conjunction with the
custoiner and it is a mutually ac-
ceplable specification,

SYNTHESISING AND ANALYS-
ING THE PROBLEM ; 1o oblain a
postulaled solution, this step in-
cludes economic and technical fea-
sibility studles,

DEVELOPMENT OF SYSTEM
COMPONENTS ; we have to devide
the sysiem components and de-
velop them for solution,

ENCINEERING AND PRODUC-
TION OF THE FINALIZED SYSTEM:
this stz involves the engineering
side of the preject and ullimate pro-
duction criterta,

SYSTEM TESTING AND
EVALUATION : includes test pro-
duction, error correction and evalu-
ailan of the whoie system

It is necessary lo

Hakikur Rahman

Keeping these concepts in mind,
the design of a digital compuler sys-
tem may conveniently be divided
into four major engineering activi-
lics ; System Design, Cirouit
Design, Production and
Commisloning.

SYSTEM DESIGN
The initial Specification for a
computer system must be formu-
lated with regard to speed, cosl,
size, reliabllity, maintainability,
user facility and operation facility.
must also

family, including interface equip-
ment have bwn%ulty speclnei

PRODUCTION AND COMMIS-
SICNING
This is the final phase of the
design process and this stage In-
volves the installation of the pro-
duction equipment, production,
and testing. gnrmany. with large
compuler systems considerable
expense Involves. because of
manufacturing of the compiete
prololype equipment. At that time,
llsub ! canbe bulitand

A dea!Ign bl

be ‘established concerning all the
operational requirements as, arith-
metle and logical functions, input/
cutput facllities, serial/paralle}
operallon, error checking, program
interrupt and any other special
features as dictaled by the cus-
tomer or the market demand. Dur-
ing this initial dsign phase the LS|
logle family, slorage media, and
inputfoutput devices should also
be taken into consideration.

LOGIC DESIGN

There is considerable overlap
and Inlerplay between logieal and
systems design, and quite often
both aclivities can proceed simulta-
neously. In this stage of the design.
the overall computer architecture
would be finally decided, including
the compuler wordlengih (bils/
bytes), the organization of the ma-
chine-code Instruction set (assem-
bly languagel, systems soltware,
ele.

Afler these declsfons setteled, IL
Is possible to proceed o the detatled
design of the logic circults and its
sub-systems. The end product of
this phase would be an overall logic
design for the machine, in the form
of an equalien sel or. in detail form
as logie dlagram (Karnough Maps).
fow diagrams and microprograms.,
similarly, all software development
should also commence at this stage
(specially diagnostic, debugglng or
e using a liated

throughout these design stages
thatany system Is essentially aman
sysiem or a machine sysiem, and

al due allention musl be paid to
the role of the operalor. production
and maintenance englneerings,
and so on. Writing of operational
andmainlenance manuals (for both
hardware and softwarel, should
hegin as soon as Is feasibly possible
and not posiponed (or [orgottenl]
until after the system Is completed.

version of the machine code in-
slruction set.

CIRCUIT DESIGN

Here the design of special pur-
pose circult hardware, such as
logic level convertors, pawer ampli-
fers, line drivers, sense amplifler,
drive amplifier for storage medfa
and Input /output devices. Circuit
and logical deslgn may proceed
concurrently at once the logic

Y
tesled, specially if the design seem
vergetrllltal. Bul, usually il meant
to be final for design purpose and
adapted for production and
commisioning, However, In most
cases the first production model s
retained by the manufacturer for
software development by their RND
group {Research and
Development)

The most Important system
features which must be considered
at the Inltial design stage are the
operational ruriremen , speed,
cost and rellability of the manufac-
tured eomputer. And. since (hese
parameiers are not independent, it
is oflen necessary lo “irade-of”
{compromise) one feature agalnst
another, say, an Increase in speed
may be paid for by a decrease in
reliability.

In meeling the
customer's demand and require-
ment for a compluer sysiem
(mainly based on in-house sales
policy and market research), the
particular model which exactly fits
these specifications may not neces-
sarily be the best in practice.

If the machine 1s custom built
for a particular apqlilcaljnn. this
type of machine will find a very
limited market. Morcover, all the
developmenl costs must be uni-
formly distributed over a large
number of final products and this
will adversely effect the selling price
and /er profll margin for this typeof
products.

Conscquently. an attempt must
be made to produce a general
purpose machine with diversified
capabilities lo cover wider
applications market, This likely-
hood approach has led to ihe
modular concept of computer
s}l&tems architeclure (eagerdy ap-
plied by IBM in their 360 serfes) In
which "a cuslomer spectficailon
may be mel by assembling different

general

26 This page is spansared by Cmputerline



standard modules, for example,
slow and fast core stores, floating-
point and fast arithmetic units,
various input/output peripherals,
ele., inlo a particular system con-
ﬂguratjon.

©Of course Lhe same arguments
may alsa be applied Lo’ software
packages, ans in many r'elal-ume

Although often nol realized by
the naive user of microprocessor,
the major factor in computer design
application, ndeed, is the develop-
ment of appropriale and ‘robust
software. Also it Is inleresting to
note that the process of digital sys-
tems design has now moved down
to the device and eompon:m level

pinga
system software can far exceed the
cost of the hardware portion of the
machine. Here also m;]pﬂnciple of
general purpose modules applies,
but this time the writing of speciflc
appllcations programs is left to the
cuslomer, and the main responsi-
bility of the manufacturer befng the

provision of basic utility programs
such as language compilers and its
tems.

operaling s
Sw;fo a computer is largely

determined by the speed of Its com-
ponents and st devices (logic and
stn ¢ elements) are very costly. It

e ‘poseiale. 1>, acteve High
speed by a suitable choice of com-
puter sbructure, In the simplest
case, bly using parallel mode in
place of serlal mode of operatlon,
but this methed too can be costly.

Generally, Increased costs can
mat be avoided If high speed are
required, so it Is cnscatial bo ques-
tlon the necessily for high speeds
and (o investigate alternate meahs
of achieving it If the cvzrallsy'alcms
cost 15 tokeptata

lhndc\l'acmmpl}ahm an

cconamical bul high speed design,
is to Integrate Jow and hlgh
components or technigues, such
as, lhe use of a fastslave mcmor_y n
conjunction with a slow speed core
store or serial/parallel arithmetic
circults.

Due to rapid developments in
semiconductor technology a major
change has occured in  digital
systms design. Instead of imple-
menting designs al the basic gate
level it Is now common practice to
use complex MSI Medium Scale
Integration) and LSI (Large Scale
Intégration) components working at
the “sub-systems level.. Conse-
EumUy much of the:existing logic

lesign theory has been rendered re-

dundant and new idea on_clreuit

designs has evolved; VLSI
VVLSI are two of them,
‘The development of the LSI mi-
croprocessor, and s associated
ules, has

ents. This has changed the
emphasls In computer englneering
fromlugl::de to computer archi-
teclure and sol re systems.

This page is spansared by Cmputerfine

“shows

enabled computer |

with thy microcom-
puters on a slngie chi
Unfortunately the structure of
the available microprocessor sys-
tems 1s still very primltive and,
except for Innovations like facllities
for stack processing, th
simllar to
puters. However, they are not so
easy for the user to program and
of the basic problems
encountered In the early days of
computing. It Is expecied that fu-
Pgm%‘:h projects will be done
on ‘computer architecture - rather
than on device technology.

IMPLEMENTATION OF THE

IDGIC DESIGN
There are many types ol

circult avallable ag srpedard bg

ted cricult packages and no
EE:upuler manu?a lfjnrg.:- nowadays
would dream of designing and pro-
ducing his own logle modules (ex-
cepl IBMI). At those days, inte-

ted clrculls were very expensive

ul owlng to Jarge seale production
technigues they became cheaper
and more rellable than their dis-
crele compenent loglc counter-

Al present, Integrated logic clr-
¢uits are used exclusively for reallz-
Ing digital systems. Varlous forms
of micro-circults are available in the
market; such as :(—

SEMICONDUCTOR  INTE-
GRATED CIRCUITS in which
the passive and active clements, in-

ing conductors, needed Lo pes-
form a specific loglc funcilon are
formed in, or formed on, a scmicon-
ductor substrate by diffuslon
thod md,n’m epi
pm cesses; these clrcults are also
called mnnnli!hlc clrcuits.

MULTIPLE-CHIP CI.n:uIL! are a
]lttlz bit different from the above

pa This te: mque
enahlestlmsulau\mofcﬂumlm
ponents within the chip circuits
and thus prevents the ocourence of
any parasitic oselllations.

the first generdtion com- |

THIN-FILM Cirruils posseses
all the passive components and
conductors formed on an Inert
substrate, for example, glass, by
evaporatton, spluttering, or plaling
techniques. The aclive devices like
transistors and diodes are added
afterwards, as discrete minfature
components to this circuit

HYBRID CIRCUITS use semi-
conductor inlegrated circuits for
the active elements, with thin-film

passive devices added as overlay.

Slnece Integrated cireuits are by
far the most devek and Iy
used among the micro-circuit
family, rest of the discussion will be
confined only to this fype of cireuit,

Integrated circuits are normally
encapsulated in three basic

clage Lypes, the most common Is.
e Tes ke, This s basically 2
transistor mounting can of ap-
proximately 0.325 inches diameter
with connections {8 to 12) brought
oul from the of the can.

Anu&\crmcﬂ]udufpnnkagil:ﬁé.:
Filat Pack ; which Is a rectang;
capsule and comes out in two stan-
dard sixes, 0.25%0.25¥0.05 inch
and 0,25¥0. 15¥0,05 inch with con-
nections about 10, 12 or 14 plns
bmugh( outl_ straight from the

Ec

An economlcal method of encap-
sulation, which s also much easler
{0 assemble onto printed circult
boartds is the Dual-In-Line [DIL)
package. This Is rectangular In
shape, much larger than the flat-
pack, but with connectlons {upto
64 pins) brought out from each side
and bent at right angles with 0.1
Inch spacing for easy mounting.
DIL packages are also used for LSI
and MSI circuits includlag VLSI
cireults,

Nowadays, surface mounted
chips are manufactured by several
reputed chip manufacturers, ltke
Intel Corporation. Fujitsu Limited,
ele. They used this new technology -
to reduce space and time of assem-
bling of mass scale production.

The main advantages of Inte-
grated logic circults aver discrete
component jogic are :

Reliability; depends mainly on
the bonding and encapsulauon of
the device rather than components
or clrcuit conflguration,

Conslderable reduction in
weight and aize ;

Reduced power consumpiion;

Speed of operation; usually 5-
150 MHz compared to 10 KHz-
SMHz for discrele components
modules.



8 reduction and cost re-
duction,

The disadvantages of integrated
clrcuits arise mainly from their low
levels worldng voltage, Inthe order
of 0.8-12 volts, and thelr conse-
quent susceptibility io D.C. nﬂlse
This can happen in ways;
from electromagnetic radlamn
from other equipments, such as ad-
Jacen! contactor circuits and pawer
supply transients, internal notsc

This Pick-up problem can be nor-

mally removed’ by screening, or

using common earth planes, or

careful components and wiring lay-
outs.

Most widely used logle functions
are NAND and NOR gates, though
olher variations are used, like
AND/NAND and OR/NOR circuits.
Many different electronie elrcuit
configurations have been developed

between 2 and 20 MHz with a good
noise immunity: here logic levels
vary between 0.5 and 5 volts.
Resistor Transistor Logic
(RTL) is another well-tried and fast
operating (compared to DTL) but
has relatively poor FAN-OUT factar
and noise immunity. Current
Mode Logic (CML) and Emitter
Caupled Logic (ECL) usc transis-
tors only in a logic circult in which
aconstant current is swilched from

Injection from thy oceuring
as a result of bistable switching
transfents and large earth currents.

to reproduce the mzuln:d luglml
e, Diods

one another. This type

Logic (DTL). ‘which ses a NAND/
NOR circull capable of operating

of circuit can operate at very high
speeds in the order of 150 MEz with

Positive logic
NAND

(e} TTL-transistor tansistor logic.

Pasitive logic
NAND

{d) CML-current mode logic.

Ao

(e} ECL - Emitter coupled !nnih_

Logic gate circuits.

g times in the range of 1-5
Nanoseconds.

Since each logic unit draws a
constant current when the logle
gate is switched on, there are no
sudden demands on the power
supply and there by removes one
source of Internal D.C. noise.

T tor Logle
(TTL) Is similar to DTL (only diode
gates are being replaced by transis-
tors) but faster {in case of average
switching time Jess than 5 ns) and
have better nolse immunity. TTL fs
most comman accepted form of in-
tegrated clrcuit c family and
afler necessary I;%dl.ﬂwl‘x,)ym o
enhance its speed and reduce
power dissipation, the performance
‘have been increased by more than
five times,
lnlerposln a Schottky diode
bcll:rywn the basge mﬂuse{tm' of
the switching transistor to prevent
rapid saluration, Schottky TTL
have been introduced, which s

produced increasing the resistive
path within TTL gate circult, which
ultimately reduces the power
comsumption by nearly 80% than
than of standard TTL gate.

However, there is another family
of loglc circults, which are voltage
sensitive rather than current sensi-
tive and uses field effect transis-
tors (FET) and known as Metal
Dd.de Semiconductor (MOS)
are only been d.nsl,gnud

R:r micro-electronic purposes and
have no equivalent discrete form.
MD]G lral;sl?wr h;:cggls are used

exclusively for logic design, ¢
clally foryl.SI and M o 3;
{such as shift uglut:rs nnd storing
). bu complemen-

purposes|
t.u'y MDS ICMOG) ie used for logic

* Hakikur Rabman
Engg. e NS

| Director, ICMS. Mirpur. Dhaka.
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USL (AT&T) UNIX SVR4.2 Vs. SCO UNIX
SVR3.2.4 FACTS Vs. MEDIA HOOPLA

In December 1989 when AT&T
announced the first GNIX SVR4, it
was fouled as the ultimate UNDX
operaling system, merging Lhe
main varlanis of UNIX such as
SVR 3.2, BSD and XENIX. And now
with (he of the

Is SCO's monastic

turer_of the state-of-the-arl
10BASE-T network connectivity

hardware. Evidenlly, he Is not
fﬂleIAI about the different LAN/

open systems and complete
backward compalibilty from its
latest multi-processing Unix O/S to
the oldest 2868 Xenix. USL's SVR4
did not even have multi-processing

SVR4.2 lrom Unix Systems Labora-
tories (USL. a subsidiary of AT&T,
many SCO UNIX users are asking
whether they are falling behind,
Well. you need not fear., USL's
SVR4.2 (simllarly their previous
SVR4) Is not really an operating
system at all. It is a source-code
distribution and reference Imple-

bil and aithough muli-
prncesslng has been Included In
SVR4.2. It is nol binary-compatible
w!T.h its own single-processor ver-

sio1

Us's SVR4.2 complies  with
Intel Binary Computing Specifica-
tion 2 (IBCS2) but configuration dif-
ficulties of the new release due 1o
‘cerain weeding out’ of Lthe base op-

ol 05 for 386
and 486-based syslems which wlll
and modi|

.2opera-
tionally Incompatible to many Unix

have (o be
by vendors [computer manufa::lur
ers and independent software
vendors] before it can be shipped o
end-users, So the first versions of
SVR4.2 may not hit the market
before next year. Besides AT&TSs
alliance with Sun Microsyslems
and adopiion of SSL's Open Look
graphical user interface (GUH for
the SVR4 [and SVR4.2) diminished
Usl's Image as Lthe operating system
platform for Lotally open systems.

Since December 1989, when
SVR4 was announced, SCO has
added many BSD extensions 1o its
version of SVR3.2 making ils oper-
aling sysiem functionally equiva-
lent Lo SVR4. The enhanced SCO
Unix SVR3.2 named SVR3.24 has
been avallable for some time now
and has also been Incorporated into
version 2.0 of SCO's graphical
nelwork Unix sysiem called Sco
open DeskTop (ODTI.

The single biggesi factor contrib-
uling to SCO's huge Unix following,

SVR4.2 does however offer some
new fealures llke revised flle
system, graphical administration
and runtime loadable kernel. 5CO,
the Unix syslems leader. is
expected to add a number of new
fealures to iis next release of ODT
which should hit the markel at
aboul the same time as the first
SVR4.2 versions. The new fealures
will include supporl for Windows
3.1 ﬂr‘plciatlonsunderDOS Merge.,
Novell IPX/SPX support and new
éc hical admlni.slralion tools.

will also make scalable fonts
server avallable by the end of this
year. :

In the twilight there |s a ray of
hope thal under cross-licensing
agreements belween SCO and USL
{he fate of any future Unix debate
may be sealed for ever. Let's keep
aur fingers crossed (il then.

H.N. Karim

(Condenacd from ‘Should You B
Concerned Aboul SVR4.2 7° published
in the September 1992 tssue of the
“SCO Magazine™)

and thelr
produc!a Simply pulting it to-
gether, all thal the individual is
trying todoIs pumping confusion in
the Bangladesh computer market
and in the minds of the users.

Evidenlly he does nat know the
functional dilference between Peer-
to-Peer and client-server model and
the relative advantages. If a user
needs client-server LAN, then thats
whal he needs. period. Iis like
this—If | need 486 PC, il Is foolish to
explain lome that a 286 oran XTPC
Is cheaper.

Netware from NOVELL INC. is
the de-facta standard of LAN oper-
aling system. Roughly about 80%of
the world LAN market is laken by
NOVELL. NOVELL reported nel
revenue of $6840.1 milllon for its.
fiscal year ended october 26, 1991
g 29 percent from net revenue of’

97.5million in fiscal 1990. ACT is
proud of being the authorised
distributor of NOVELL INC. and
DAVID SYSTEM INC., both of USA
and Is tolally commitied to provide
tolal salution to our valued client in
the area of LAN/WAN, a-
commitment backed 100% - by'
commitment from NOVELL INC.
Itselfl in wrilln% If there Is any con-
Tuslon related (o cur status and our
products and services among our
valued computer users and organi-'
sallon, anyone may [eel free to call -
us or drop by at our reglstered ACT

€. Readers are also encouraged

Ie Inok at the NOVELL announce-

ment in the current issue of COM- .
JAGAT.

New Series of Sandon UPS
New Series of Sandan UPS would
replace the old modcls with larger
oulpul power. When compared o the

A Pres Release From ACT

Rec:nqg Bangladesh Road
‘Transport Authority. a government
org,aniaa! inn has dtcided totnstalla
NOVELL
WAN Slgj’stcm Our altention was.
drawn by the organisation lo some
of the purposely distorted facls
about NGVELL made by some indi-
vidual. mainly to the fact that au-
thorised disiributor of NOVELL
daes not cxisl for the Bangladesh
market. But the fact Is that the
same person visiled Lhe ACT office
and saw for himsell that ACT is the
Country nlsmhulnr nl' NO\J'E}J_
rihermore

St EL:\}-
larly advertising full pnge ad in

This page is spansared by Emputerling

sﬁﬁlnua compuler magazine—
53 JA£ {halg:xc‘l' is
the sole AuL!\urlsed Disiributor of
NOVELL INC. and DAVID SYS-
TEMS INC. both of USA. Then the
question is that whether ACT, tn
collaboration with COMPUTER
g thelr valued cus-
tomers, Well ceriainly nol, because
COMPUTERJAGAT has verified our
stafus and approved the ad. He
calims that ACT is a value added
reseller of DAVID SYSTEMS INC. of

USA which is a NOVELL
distributor, Well. as a sell
proclaimed specialist, he does not
- Know or pu the fact

that ACT Is the Counlry Distributer
of DAVID SYSTEM INC.. manufac-

old version, the new series products
have new outlook, new pane] and lower
type can auto restart funetion and
Interface for network,

$Singapore NCB To Buy OKi

Prinfers

The National Computer Board (NCB]
warded a contract to supply 800
units of OKI Micraline 391 Elite printers
lo variolis ministries from Aug 92 la

Jun 83, Prior lo these a 5.
have been also awarded NCB '.D
supply more than 2,000 units of ORI
printers ta various rindsirtes from Feb
92 1o Aug '92 for the modcls of
OKILASER 820, 840 and Microline 391
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