This is the sec-
ond of a six-
part series on
Integrated Ser-
Network
(ISDN), a com-
munication tech-
nology that will
have great stra-
tegic impor-
tance in the
SJuture.

It's no longer
practical to think
of computing
and telecommunications as separate en-
tities. Both are based on the same mi-
croprocessor technology and both han-
dle information. Information is input at
one end and output at the other, with
only the physical transportation mecha-
nism in between. The existing analog
telecommunications network has been
able to handle this type of traffic be-
cause computer output is in digital for-
mat. Relatively low-speed data commu-
nications (at speeds from 1,200 bits per
second to 9.6K bps and up to 19.6K bps)
are easily possible via modems over the
analog network. However, analog net-
works are not able to offer the high-
speed communication links necessary to
support effective communications and
video transmission.

Design Changes

The incorporation of digital switching
and transmission techniques into tele-
communications has begun to alter the
foundation upon which networks are de-
signed. Although voice communication
15, and will continue to be, the primary
means by which information is trans-
mitted, the philosophy of network de-
sign is changing. Voice is no longer the
dominant feature around which net-
works are designed; data communica-
tions now plays the major role. This is
not to say that voice communication is
decreasing in importance; it is just that,
in a digital network, voice or data no
longer become issues. All communica-
tions, including digitized voice, are con-
sidered to be data.

The key concept of a digital network
§s that it lays the foundation for creat-
Ing a ubiquitous, integrated network ca-
pable of handling all our comniunica-
tions requirements—from a simple tele-

phone call to the broadcas of high-
~ definition television. B g

Economic Factors

Tl}e scale of the task involved in con-
verting networks from analog to digital
IS quite daunting. The telephone net-
work has evolved over the past 100
years. By the mid-1990s, the majority of
jtgle?o?mul;nlalcations networks in the ma-

indus coun
e tries of the world will

This requires the replacement of
switching and transmission l'aciliti;u
and the introduction of a wide ’
NEW services in addition to voice (such

as high-speed da
munications). % Yideo and text com-

e three basic €CO-
ital mmmummtions f?;cﬁveness and re-

nomic factors: cost-€ tures; and

b dable infrastruc
liability; eXPe re bandwidth. The

ilability of mo _
g‘::;l :::ro lgjﬂa discussed below; wider

bandwidth is the subject of next week's
column.

Cost-Effectiveness ‘
PTTs (state-controlled telecommuruca:
tions facilities), common carriers and
network operators of all types, either
public or private, have long had prob:
lems associated with running and main-
taining an analog network; some of the
basic principles date back to the early
part of this century. The cost of operat-
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] de;;ends upon the continued expan
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A digital network lays the foundation for
crealing an integrated network capable of
handling all our communications requirements.

!
ing and maintaining large analog net-
works is becoming prohibitive. The older
type of mechanical switching systems
have many moving parts, are unreliable
anq require a large number of trained
engineers to maintain them. Modern dig-

ital switching systems are inherently
much more reliable as many of the old

moving parts have been replaced with
microprocessor-controlled circuitry,

Expandable Infrastructures

A major economic factor overnin
the introduction of ISDN relgtm to IE
frastructure, A communications net-
work is like a central nervous system. It

is a vital organ maklng a unique contri-

the application of common, internation-

al!y_ agreed-upon network standards is
critical. The creation of and adherence

to standards for digital networks by all
countries is vital.
Tariffs

Because both voice and data will be
transmitted over the same ISDN net-
work, the network operator will have
no means of distinguishing between the
two types of traffic. This raises a num-
ber of potential problems that have not
yet been resolved. One of the most im.

portant is the question of tariffs for
ISDN. An ordinary circuit-switched

voice call is charged on the basis of con-

es, it is more e?(penslvevt:;
end data over 4 voice circuit ﬁlaﬁeﬁ
: packet-switched data networkK.

f
ave to see a return ©
oo ltlment in ISDN. How ser

' e inves : —
Erl;l:el; glrl;eg tariffed is crucial to the devel
opment of ISDN.

Transition tO ISDN _

A number of major ISDN Issues ars
unresolved-—standards for broadban |
ISDN, circuits for voice traffic that oger
ate at a speeds less than _64K bps, an |

f these is-
works, for example. Many 0

sues will be clarified following P’IT and
operator experience, user experience
and additional standards recommenda-

tions from CCITT, the international
standards-making body. _
During the initial stages qf ISDN im-
plementation, access to various IS*DN
circuit- and packet-switched services
will be via a single network interface.
At this stage, individual traffic types
will still be switched separately, as illus-
trated. Progress toward the integration
of both switching and transmission facil-
ities is not generally expected until the
mid-1990s with the integration of high-
spéed circuits and the completion of the
transition to digital packet-switched

networks.

Throughout the development of ISDN,
the level of services, facilities and de-
gree of network integration will depend
upon the individual PTT or network op-
erator. The speed at which each opera-
tor develops his or her network will de-
pend upon many factors, not the least
of which will be financial/investment
considerations, quality of an existing
pl_ar}t, as well as user demand and the
willingness to pilot new services.

Depending on the individual network
operator, ISDN will develop at different
speeqs and provide different levels of
sophistication. In North America, it is

i likely that operating companies will de-

v_elop ISDN at different speeds and with
dlffEI‘EI}t priorities. How and in what
way this development takes place will

be due in no small part to th
€ pressur
exerted on the local operator bl; the ;

business community. It is the busi
comrmmij:y that potentially will Sﬁ?xfﬁt
most during the early stages of ISDN:
therefore, it is up to it to ensure that;
the network operator makes the right
planning and Implementation decisions
based on present and anticipated Corpo-
ations requirements.

Next week, we will look a
: t bro:
ISDN channels that Operate on Te":;rband

high-capacity optical-fiber circuits.

terly, is available through Hi -
ductivity Software | nc.,go f Iﬁg?b{zo-
head, Mass. (800) 2421240, For infor-
matwon on seminars, please con tact (in
the United States and Canada ) Tech-
nology Transfer Imstitute, 741 10th St
Santa Monica, Calif. 90402 (213) 394,
8305. In Europe, contact Savant, 2
New St., Carnforth, Lancs, LA5 9BX
(0524)




