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

"We take customer satisfaction personally”

NEE oo
LEADS Corporation Limited

An AT & T Company 19, Dilkusha C.A, Dhaka
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English Section :

* The Intel 80860 RISC Processor

* Intel To Build XGA Chips for IBM

* Distributed Object Management System

NCR — A Powerful Desktop
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THE INTEL 80860 RISC PROCESSOR

M. Lutfar Rahman and M. Alamgir Hossain

INTRODUCTION

The BOB60 microprocessor
manufactured by Intel Corporation
of USA is the world's first 64-bit
single chip microprocessor. It is
alsolntel's first reduced instruction
sel computer (RISC) microproces-
sor. This chip Is likely to provide
supercompuling power to the
desktop personal computers.

The 80860 microprocessor
{popularly known as 1860) is de-
signed for numerical and vector
Intensive applications. Many of the
design principles used have been
adopled for supercomputer
technology enabling. the {860 {o
deliver a peak arithmetic perform-
ance of 80 MFLOPS (million floating
polnt operatlons per second) for
single precision data and 60
MFLOPS for double precision data
in conjunction with a peak Integer
performance of 40 MIPS (million in-
structions per second). In
particular, Its high throughput is
achieved from a combination of
RISC design technique, pipelined
processing units, wide data paths
and large on-chip caches,

Implemented on a single chip
with over 1,000,000 transistors,
he 860 supports a 64-bit architec-
ture and Is capable of execuling
uplo three operations each clock
cycle (25 ns @ 40 MHz)

| st

3, B Ao

MAIN FEATURES

On a single chip the processer
supports the following facilities :

* Infger operations

* floating point operations

* graphics operations

* meinory managemént support

* data cache and Instruction

cache

patible memory management unit
and three register fles.

‘CORE EXECUTION UNIT

The 1860 is centrally controlled
by the (integer) core unit which is
known as the administrator of the
processor. ‘It Is responsible for
[ctchlng both integer and floating

. hlgh speed mult!
* three- dlmnslanalwnrlmauon
suppo:
* (‘lock spe:d 33 MHz, 40 MHz
and 50 MHz
* as a co-processor 1o BOX8E
processors
* 168-pin ceramic package
* CHMOS-1V semiconductor
technology
Several 160 processors may be
made to work {n parallel to realise a
minisupercomputer. The 1860 can

and decoding
nnd:x::u(.ing Integer, logical, con-
trol-transfer, load/stare, exception
handling and cache flushing in-
structions. Instructions are fetched
into the core execution unit from
the instruction cache. If any ad-
dress location 1a not in the cache (a
cache miss), the instruction fs fed to
core execution unit from external
‘memory, while the corresponding
instruction cache Is simullane-
ously filled.

‘The core unit uses a plpeline or-

be employed to realise a high
power graphics FeTon [ eca [rerou|
and lo bring v | o264 | o a |0 reroer | ec|
power 1o the personal com- v ot | reross | cece | s
puter. oo [ == | B
‘The ability to provide all e ‘":"E":HT Z

these facilities, all on the
same chip, enables hard-

‘ware developers to create products
which are less dependent on exter-

nal compenents nwrmal]y assocl-

G

o

Fig, 2: &-Stage pipeing operationod 40860
ganlsation. The l‘uur-sl.ngc pipeline
operalions are shown in Fig.2.
When one instruction 15 fetched

ated with
systems. Cunsld:nru!, these pﬂinls
of views the microprocessor has
some similarilles with the transput-
ers. The 1860 Is an Ideal candidate

for integration Into highly parallel
compulerr environments,

such as, high computa-

tional _performance,
modularity, and real-state
i [ Donsee T o | | reuilcements,
1 T * ARCHITECTURE
G l:nlmf] ‘The chip is a multiexe-

g Pt

Chret U

cution system Integrating
| several units on a single
chip (Fig. 1). The main

2l ] (= Iu

™
ot

units are : the
RISC Inleger processor

! unit. a 64-bit Mleaing point

unit and a three-dimen-
sional graphics processor
unit. The other major
units are : a paging unil, a

| datacache, an

Fig. 4 rBloek disgram of 30 Microprocessar

Thie page io bpanaseed by Computentine

cache, a bus and cache
control unit, a 8OX68 com-

IJle one before that Is executed and
the results for its predecisor Is
stored. This processor has been
designed according to RISC prin-
ciples to maximise performance; In-
structions are purposefully simple
and appear to operate in one clock
cycle. Furthermore, the use of regis-
ter bypassing and score-boarding
techniques allow the load and store
instructions to be executed at a sus-
tained rate of one Instruction every
clock cyele, assuming that dataand
instructions are found in their re-
speclive caches, At this rate the
integer core unit delivers 40 MIPS of
integer type with a 40 MHz clock.

FLOATING POINT UNIT

‘The floating point unit conlains
a control unit, an adder, and a
multiplier. Operations can be exe-
cuted in scalar or pipeline mode in

e adder, and in pipeline mode
inthe multiplier. In scalar mode,
new operations are not started until

25




the previous ones are completed. In
pipelined mode upto three Instruc-
tions can be overlapped and exe-
cuted concurrently at any time in
the adder and two In the multiplier.

With the support of the instruc-
tion and data caches, the floating
point unit is capable of executing
two single precision floating point
operations, one add and one multi-

+ ply. every clock cycle; this is equiva-
lent to 80 MFLOPS with a 40 MHz
elock. An efficient Implementation '
of multiply-accumulate operations
makes the 1860 well sulled for a
wide range of numerically intensive
aplication areas including :

* matrix manlpulations (e.g
solving linear equations)

* serles calculations le.g. expan-
ston serles)

* signal processing calculations
(e.g. fast Fourler transformation)’

* graphics {e.g. coordinate trans-
formations)

Floating-peint data types, float-
ing point Instructions, and excep-
tion handling support the IEE san-
dared for binary floating point
arithmetlc for both single and
double precision data types. A com-
plete set of traps includes tests for
invalid source operands such as
NaN (not a number], denormalised
numbers, infinities as well as tests
for ertors in the result such as over-
fiow and underflow.

OTHER UNITS

The graphics unit includes a
special 64-blt integer logic module
which supports three dimensional
graphics algorithms and a special
purpose MERGE register. Like
80388, the 1860 can support 64 Ter-
abytes virtual memory. The mem-
ory management unit Is used to
translate the logical address to

physical address as and when re-
quired to access dala and instruc-
tlons in the memory.

‘The 1860 suppcrts a 64-bit (8
bytes) external data bus, a 128-bit
internal data bus (two 64-bil paths
between data cache and fleallng
paint controller) and a 64-bit inter-
nal instruction bus. Mem-
ory accesses for Instruc-
tions and data lake place
through the caches. Each
of the data cache and in-
struction chaches is a as-

tions. The floatingpoint register flle
can be accessed as sixicen 64-bit
registers or eight 128-bit registers.
These registers support either 32-
bit single precision or 64-bil double
precision floating point operations.

Like 80386, the (860 supports
slandard data types which are

64 ROKTING FONT D

E_

saclative memory of 4 KB

with 32-byte blocks. A

cache controller uses pipe-

o
m
m

lined structure to provide

" |

interface to the external

world,

2ERAR

| REGISTERSET

Programmes are devel-
oped using the user ac- |
ceslbleregisters (Fig. 3) of

60

the processor. The 18

has the following user ac-

cessible registers.

* An Integer reglster file

* A floating point regis-
ter file

ERURRIBREDLES

e

* Six control reglsters :

i

psr (pracessor status regls-

ter), epsr [extended psr). db

(data breakpotnt register),
dirhase {directory base
register) and fsr {floating

point status register).

* Four speclal purpose registers

: KR, KI, T and MEERGE.

The integer register file contalns
32-bit wide 32 integer reglsters : 10~
'r32. The floating point register file

consists of 32-bit wide 32 floaing
point registers : [0-f3]. The regis-
ters 10, [0 and 1 always return zero
,on read. The floating point registers
can also be used for Integer opera-

fig.3: Ragistar ot of 80860

signed and unsigned 32-bit Inte-
gers and 32-bit floating points.
Besides, the 1860 supports a new
data type known as the pixel which
can be 8, 16 or 32 bits long.

The 1860 uses different instruc-
tion sets for different types of opera-
tions, such as, the core unit in-
struction set. the floating point in-
struction set, the graphics instruc-
tlon set, and the assembler pseudo

Table 1 : Comparison of 80860 with BOXS6 proccssors :
Topics 80860 80x60
Introduced In 1989-90 1986-87 with 80386, 80486 and 80586 later
Pin count 168 . 132 for 80386
External data bus 64 bits 32 bits
Archtecture RISC cisc
Transislors 1,000,000 275,000 In 80386
Technology CHMOS-IV CHMOS-II
Graphics support Yes No
Clock (MHz} 33,40,50 12, 16 for 80386 25 for 80486 (higher for later versions
Gperalions 1to 3 operalions  On average 4.5 clock cycles per Instruction for
per cycle B0O3B6, BO486 has twice Lhe speed of 1386, 1586 has twice the
speed of 1486
26
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tion and floating point -
lined operations. It élgube :ﬁ:?:d.
that the B0xB86 processors do not
use different Instruction sets.
COMPARISON WITH OTHER
PROCESSORS
‘Table 1 shows the comparison of
1860 ssor to the other ad-
Intel processors, The exter-
nal address bus of 1860 is 32—hlt
wide, so like BO386 it can address.
Gigabyte real addresses and BQTcr
abyte virtual addresses. Consider-

I ing memory organisation and inte-

ger and floating point data struc-
ture, i860 is compatible with B0x86
family. But 1860 is far advanced
than 80x86 family if technology
speed and some other features are
taken intoaccount. At 40 MHz clock
speed the 1860 can operate at 20
MOPS; this Is comparable to the

with some mainframe computers.
Unlike BOxB6 processors, the 1860
is based on RISC design and paral-
lel mode operation. As a result the
1860 1s not software compatiple to
BOXBS processors.

‘The performance of 1860 Is better
than some other RISC processor
such as SPARC and R3000. The
1880 based systems are likely to

performance of some
ers, such as, Cray. Table 2 shows
the comparision of 80860 processor

bring Ing power to the
desktop computers in the years to
come. &

Table 2 : Comparison of i860 and other mainframe computers.
Intel i880 Texas Inst. Cray Resar. Control Data
ASC Cray-1 Star-100
Word (bits) 64 ext. 64 64 64
128 int. . :
Clock 33, 40, 50 About About 20 (GHz)
(MHz) 6.8 (GHz) 0.8 (GHz)
Max. primary 2% words each 130 million 523 million 264 million
real memory  of 64 bils 84-bil words. 64-bit words 64-bit words
support A
| INTEL TO BUILD XGA CHIPS FOR IBM | NCR 3330

Intel Corp. has jolned IBM in
{rying to establish XGA as the next
standard for PC graphics.

Under a licensing

Intel's XGA chips Into PCs using
local bus designs, he added.
Intel 1s also planning a

agreement announced by the two
I firms last week, Intel will develop
jxca chips offering Ircreased
\graphics preformance. as well as
other devices based on I1BM's XGA
technology.

The first produce will be an XGA
«chip that intel will offer to PC manu-
facturers in early 1993, said Ken-
heth Fine, general manager of
Intel's Multimedia and Supercom-
puling Components Group. in
Phoenix. The chip is expecied (o
offer higher resolutions and more
coloer than IBM’s own XGA imple-
mentation, Fine said.
| 1BM's XCA offering. avallable
now on PS/2 Models 85 and 90 and
an the Model M57 SLC multimedia
sysiem, generates 256 simullanc-
ous colors at 1,024 by 768 pixel
résolution. Super VGA graphics
offer 256 coloers with a resotion of
at least 800 by 600 pixels.

| Intelis canslderingx{}Adeslgns
that could offer capabilities such as
65,000 colors at 1,024 by 768 pix-
els, Fine said . "XGA can go consi-
beradly beyond where it is now, he
said. “Our goal is \u make XGA the
standard on all PC:

iPC manul'a:lumm could build

Jengle chip that
XGA controller and its Digital Vldco
Interactive which al-

A Powerful Desktop
NCR has enhanced its AT bus
product line with the addition of the
NCR 3330, a powerful desktop
cumpuler that delivers superior up-

lows PCs to display video, Fine sald.
Analysts said such a chip would
enable PCs to be used for high per
ormance muliimedia applications
.“That would be a powerful compo-
nent for displaying video,” said Jon
¢, publisher of the PC Graph-
fcs Report, an industry news letter
in Qakland, Calif.
IBM currently manufactures

XGA chips for Its own use but could | wif

use Intel's XGA products in cther
PS/2s In 1993, said Paul Mugge,

The pact with lnte]le the latest in
a serfes of moves IBM has made lo
push XGA as astandard. In septem-
ber, IBM licensed its XGA imple-
mentation to SGS Thomson Micro=
electronics Group, which offers
XGA chips for use In Industry Stan-
dard Architecture PCs and graphics
cards. Unitke the license with Intel.
the 5GS Thomson agreement does
not give the compeny the right to

. The NCR 3330, based
nnindustxy standard AT-but archi-
tecture and Intel486 microprocesor
technology, contains two processor
sackets and Is upgradable through
the entire {486 family. Upgrading a
DX-based system with a DX2 proe-
essor can be done by simply replac-
ing a chip; the math coprocessor is
already integrated on the chip.
rading an SX-based system
an OverDrive processor can be
done by simply adding a chip.

The NCR 3330 supparts MS-
DOS, Windows, SCO-UNIX. 05/2
and Novell NetWare operating envi-
ronments. The 3330 Is available
with a minimum of 4 MB memory.
The 16-bit, Advanced VGA video
subsystem supports 1024 x 768
resolution with 256 colors. Other
standard features Include three
internal hall-height disk drive posl-
Uons, four full-size 16-bit AT epan-
sion slots and password security.
Some optional features Include the
choice of 80, 120, 160 or 240 MB
fixed disk 4

enhance the graphics
sald IBM offictals in White Plains,
NY.

Neal Boudette
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A REVIEW OF A TRANSACTION MODEL FOR
DISTRIBUTED OBJECT MANAGEMENT SYSTEM

This article d I the

1 tion, The
t of

model of a D
Object Management (DOM) system.
‘The DOM is a distributed active
object-oriented envimnment in

may either be vital or non-vital.
More specuilized subtrans. tons
are Cnrnp sating transacilons
and transact «ns.

whi:h

be d and new
lnnntradluonalj applications can
be developed. A DOM system ap-

d:and to undo already mmmltlcd
pertiel results and Contingency
dwhen the

pears to be h distrib-
uted object system, In which all
objects are expressed in a common
object model, even though some of
the objects actually represent data
and functlonality of altached
heterogeneous systems. Participat-
ing systems in the DOM retain a
high degree of autonomy. The sys-
tems that participate in this federa-
tlon may nat be forced fo change
thelr known behavior, and they
cannol be foreed to give up local
control. In order lo support such
varied and complex applications
provided by the DOM the transac-
tion model elsuch a systemmust be
very powerful.

Previous research on transac-
tions according to a working taxon-
omy characterizes a transaction
mechanism according o ils trans-
action mode! and its correctness
criterlon. Transaction modsl can be
Turther characterized by transac-
ton structure and object structure.
The structure of the Individual
transaction allowed in the model is
defined as transaction structure
whereas the structure of abjects on

pm'nary transaction falls.

The malin contribullon of this
article {s to present a

Mustafa Rafiqul Istam

semantic
knowledge
about the ob-
Jects  and
Uir abstract A

operations, b,

There are significant differ-
ences between the transaction
models of the current databases
and the DOM. There have been-
many advanced transaction model
proposed in current studies from
which classified

model for DOM system. ‘The DOM
transaction model thal Is iniro-
duced here is the Integration of so-
lutlons 1o Individual requirements.
within a single uniform transaction
model,  The requirements ad-
dressed here are the following.
Active capabliliiles are essential for
timely response to events and up-
datesin the environment. This new
database model requires monitor-
Ing of events and the execution of
system-triggered activities within
rurming transactions. DOM also
requires the support of long-run-
ning activities spanning hours,
days or even weeks. Therefore, the

hi must sup-

as the transaction structure and
object structure. Along with the ob-
Ject structure dimension, simple
objects fe.g.. flles. pages. records).
object as Instances of abstract data
types (ADTs). complex objects, and
active objects In increasing com-
plexity are identifled. Many of the
current processing syslems oper-
ates on simple objects, mostly on
physical pages. The improtant fea-
ture of this class 1s that the opera-
Uons on simple objects do not take
Into account the semantics of the
objects. For exampie, an updale of
a page is consldered a write on the
page, without considering what

i ob s stored on the page.

port thé sharing of partial results.
For completeness, 1o avoid the fail-
ure of a partlal task jeopardizing a
Tong activity, It Is necessary (o dif-
ferentiate between those that activi-
ties thal are required for the com-
pletion of a transction and those
that are not, and to provide for
actions in case the pri-

which the can operale
Is defined as objecl structure. The
correciness criterfon Implies the
notlon of correctness thal is used to
achieve a certain degree of concur-
rency transparency in the system.

DOM's transaction model

combines closed and open nesung
with y tr:

mary activity falls. DOM may not
have any control over the heteroge-
neous and autonomous exlernal
systems with which DOM activities
requires interaction. This requires
the DOM to be flexible lo cope with
activities whose resulls may be-
come visible and permanent (l.e.

executes on complex and aeuve
objects, In DOM the closed nested
are called t

before the DOM trans-
action that spawns them commits.
The transaction mechanism must

Whereas the DOM transaction
model operates on the active cb-
Jects, which are capable of respond-
ing 1o cvents by triggering the exe-
cution of actions. Since events may
be detected while executing a trans-
action on that obiect, the execulion
of the corresponding rule may be
spawned as a nested transaction,
Because of the capabillities of addi-
tional rules firing within a rule
execution, mesting of arhitrary
depth are also possible {n the DOM
transaction model.

Along the transaction sfiuc-
ture dimension, flat transaclions,
closed transactions, open nested
transactions such as sagas and
combination of these forms, In in-
creasing complexity are intro-
duced. Most of the Lransacuon

tr p 5
tions which makes its resull visible
Lo entire syslem when it commits,
Toplransactions can be combined
{nte multit that have

support the of compen-

sating actions to undo the effects of
commiited subtasks. Since DOM Is
an object-oriented system. the

some global semantics but permits
results 1o be visible outside the

30

model must deal with
abstract operations, It sheuld
Improve concurrency by using

model in

1hat operate on simple objects has
concentrated on flat transactions.
There are also some transaction
model which operates on closed
nesting {l.e. Hipace) and open nest-
ingfl.c. Sagas). The DOM's transac-

Thia page (& aponcored 4y Camputealing



tion model can behave as a conven-
tional flat transaction model, it can
allows for closed nesting and the

quired by lhe app]l.mlions It can
use he Local Interface

|
enforced). the level of consistency
d th and

(LA ob

of triggered pl or

it can be utilized In its most power-
ful and flexible form by incorporat-
ing both open and closed nestings.
‘The transaction model of the
DOM 1s presented under a few as-
sumptions. Transactions within a
DOM multitransaclion are as-
sumed to be executable in parallel,

unless specified through a prece-

dence consiraint. Also while defin-
ing the precedence constraints the
commil precedence Is assumed {0
be the default mode with the begin
precedence  specifiable  through
rules. *

The main advaniages of the
DOM transactlon modcl are as fol-
lowing.

Itis a cumpl:le. dlslributed

*object-oriented transaction model
that combines in a single model of
capabillty of handling open nesting,
closed neslin% both explicitly and
as a result of handling active ob-
Jects, and Contingency transac-
tons. 1t s tailorable and can pro-
vide as much flexibility as it s re-

i ncy control
s for external reposito-

ries. .
‘The disavantages of this trans-

action model are as following. As
the model is very powerful and flex-
ible implementation of such a sys-
tem would be very complex. It would
be dificult to incorperate ultimate
measure of performance. Even
though the model is formulated 1n

" terms of ACTA formalization, a cor-

rectness theory should also be de-
veloped. The: transaction model
does not deal with many of the cor-
reciness eriterion. Temporal de-
pendencies among transactions are
not captured by the DOM transac-
tion model. In order to satisfy such
dependencles, new correctness crl-
teria and mechanisms for enforcing
them have to be developed. Also
whether the framework of the tax-
onomy is completed and minimal is
not determined. The notion of ¢on-
sistency will alsa have to be revised
to consider such Issues.as the local-
Ity of consistency (Le. for which
[sub)systems consistency must be

the t of enforcement.
These issues needed to be ad-
dressed in the DOM transaction
model.

This article would be of major
importance for Initlal studles for
transaction model of a Distributed
Object Management system. The
ideas presented here will be very
useful io develop & Inlegraled envi-
ronment that can promote the in-
teroperation of a large variety of
saftware systems in many applica-
tion domatn. The concept of this
transaction model can also be use-
ful for designing heterogencous and
multidaiabase system. But as
mentioned carlier, there are many
fssues of the DOM transaction
model that requires furlher Investi-
gatlon. For the full heterogensous
sysleni, new notions of consistency
must be defined. Relaxations along
the lines of locality or timeliness of
conststency enforcement must be
fromalized.
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ISDN LEADING THE NEW WAVE OF COMPUTING

ISDN is a technolo

that has the potential to revolutionise telecommunications the way the

chip revolutionised computing. But what exactly is ISDN and what can users get out of it?
This article discusses some of the exciting applications.

ISDN, or Integrated Services
Digital Networking, has been haled
as the new type of information com-
municatlons network.

ISDN allows the digital trans-
misslon of data, voice and video at
high rates of speed over the same
line. It1s a totally new communica-
Uons infrastruciure that gives its
users everything, from telephone
calling lo data transmission to
image comm unications. ISDN can
provide highquality data. volce,
Image and video services because it
has the high-speed capacity to do
s0.

It uses \.hmchbands—éw'? 84-

compulers Into any existing ISDN
line. ;Modems will not be needed
because a slandard for digital
transmission will exist.

Finally. high-quality voice com-
munications and new services,
such as the abillly to display the
number ofa caller, are possible with
ISDN. However, the really exciting
benefits of ISDN are the new possi-
bilitles i provides in compuler serv-
ices.

ISDN will make It easier for users
to comt eo, volee and data on
one pmachine, In one application,
over remote facilities.

Multimedia applications have
many praciical uses. For example,

or B bands, and a single 19.2-kbps
Data or band. Sufflce it o say that
ISDN provides communications
speeds many times faster than the
rate at which mest people transmil
faxes nowadays. Bul you mightask:
“So whal? Why do I need ISDN?"

- Onecbvious benelit Is that users
of ISDN only need one network to do
everylhing rather than having mul-
tiple networks- for different pur-
poses.

Second, ISDN allows users to
transfer high volumes of data faster
than is now possible with conven-
tonal phone lines. For example,
transferring the contents ofa 1,4Mb
Noppy over a conventional long-
distance line can lake 20 to 40
minules. With ISDN, the same data
can be transferred In about 1.5
minules.

Faster and better fax transmis-
slons are possible. The new genera-
tion of Group IV faxes will be able to
send and recelve faxes six times
faster, with better print qualily,
than How-

can prepare a written description of

that part and add:.ma%es to clarify
any patential areas of

transmiiling volumes of data. Since
you want this done as rapidly as
possible, transmission time must
e minimised.

ISDN provides the communica-
tions backbone thal allows you (o
send your inquiry and receive the
response data quickly and eco-
nomically. ISDN Is becoming a real-
ity and for once, Asia is not lagging
but actually leading the world In
this technology.

KDD in Japan has not one but
several ISDN networks installed
and running. ISDN produels, such
as videoconlerencing systems suit-
able for home use, are now avallable
in Japan.

In Singapore, commercial ISDN
service is avallable. In Korea, the
Korean Au-

that is, “what does the logo look
ke?”, and use video facilities {o (-
lustrate prototypes in motion.

Videoconference

Ancther advaniage is that |

ISDN makes computer desktop
videoconferencing possible.

1 define computer desktop vide-
oconferencing as the ability to use
workstations currently used for
compuler applications to conduct
face to face remotely.

thority (KTA). wiil commence ISDN
trials early next year. In otherareas,
France, the Ul{v:md Germany are
well advanced in ISDN technology.
The US, however, is lagging
hind. There are few American ISDN
users and sadly, very few American
ISDN products although ISDN serv-
Ices are available from AT&T, GTE.
Conlel, among others.
Every generation or so, a tech-
nology comes along that causes a
Not by what It does but

As prices for ISDN services de-
credse, ISDN becomes a cost-effec-
tive transport mechanism which
will in turn make other services
economically viable.

Electronic data interchange or
EDI has been widely talked

by what it makes possible. ISDN Is
an exciting technology that makes a
host of revolutionary computer
services possible and the early
starters will reap Lhe benefits,
Timothy Regan

about. Acceptance of EDI has
been relatively slow. in part be-
causc present (ransmission
technology does not make EDJ
economl::alb’ praclical.

ever, be prepared Lo pay a premium
for ihese machines—ihey cost
around US$10.000 each.

Accessible
Accessibility Is another plus. To-
day, to connccl compuiers via a
phone line, users neéd modems to
converl the digital signals of the
compuler to the analogue environ-
ment of conventional phone lines.
, the phone lines must be of
sullicient capacity and quality to
sustain compuler communica-
tions. With ISDN, these will not be
problems. People can “plug” their

“ge paper files elec-
tronically today can be very time
consuming and cesls money.
ISDN, with its ability to rapid]
send large volumes of data. will
make EDI economically viable.
Furthermore, you could use
m computer to do what you
to do manually. For ex-
ample, with X.500, your com-
puter in Hong Kong could ask
the compuier in New York to find
Jones In the New York directory,
retrieve the relevant entries and
return them to you.
However, this ntlally in-
volves looking through and

| COMPUTER QUOTABLE

“Softwant can de
anguihese theee
<@ an individoal wich
edecteicicy and a
comgutea”

David W. Smith

Thin page (& opennored by Computenline
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® Inventory & Productien Managemant (IPMS)
8 _Sales & Production Pianning (SPPS)
O Wa glfer Compuier Courses on poplar packages &
Programming languages.
O Special package for ManagersExeoutives.
O Take our help lo choose a complete system of Hardware &
Software to mes! your need,
Remambar Computar & Customized Software costs very klle
compared 10 the benaf! & provides.

SOFTEC SYSTEMS

17, Indira Road, Farmgate, Dhaka-1215.
Tel: 815220 Faxog0261348  J
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At Concept, since 1983 we have been teaching
thousands of students in different Computer courses.
Our students are now working successfully in
differemt ofganizations. With their excellence, they
not only built their carrier but also helped shaping
the Computer Culture in the country.

And its not at all surprising as at Concept we not
only teach, we go for the Computer Gulture.

concep

COMPUTER NETWORK

l ‘Concept-Generating Computer People Since 1983. i

House No: 1, 2nd fioor. Road No: 2, Dhanmondi. Tel : 5016 00
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