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/ Phone systems going digital to.gain speed B

~~TISDN transmission is slowly modernizing ‘the last milgfof the subscriber’s line

22

More important than any dne fea~

By Simson L. Garfinkel
N SPECIAL TO THE GLOBE

en John Rochlis’ new

phone rings at Mass-

achusetts Institute of

Technalogy, Rochlis

knows the caller’s

number befpre he even picks up the re-

ceiver: He just Jouks at the little com-

puter sereen above the key pad.
Knowing the phone number of a

ture, however, is the fundamental dif-
ference between the way traditional
telephones relay sound and information
and the way that's done by MIT’s new
system (an Eleetronic Switching Sys-
tem No. 5 manufactured by AT&T) and

systems like it being installed around’

the country.
Whereas traditional telephones
transmit voice by converting it to & con-

tinuously fluctuating electrical voltage.

ISDN: A telephone super-highway o -

ANALOG; Traditional technology, relying on
electromechanical switches and a signul in the
form of a fluctuating vaitage, sevurely limits duta
wransmission speed. Modems convert information
from digital to analog form and back aguin.

~ a so-called analog system - the new
phones convert voice into a stream of
diserete digital pulses ~ ’s and 0's -
and send the signal along a computer-

equivalent to four pages

caller is just one small feature of the
per minute.

telephone switching system installed
last fall to bring MIT into the rapidly

e 8 o 0 * e ® & et e 2 e e

P \
Transmits 65,536 bits

expanding new world of digitd] tele- ized. highs ol
it zed, high-speed digital channel. per second, equivalent 19 ' I\
phorie communication, Indeed, it is computer who B35 pages bot mimam= \\ :
Special buttons on the telephone let  are likely to benefit most from the sys- i co

Rochlis transfer calls to other phone
nunbers, initiate three-way conference
calls, or put up to eight people on hold
— all from a single telephone line. And a
plug in the back of the telephoue allows
Rochlis, who is assistant network man-
ager of MIT’s Telecommunications sys-
tems, to connect a desktop computer
directly ta the phone system and trans-
mit data 50 times fuster than through

most existing systems. | e e
P

tem. Computers, which are also digital,
can be connected directly to that chan-
nel, making it possible to send informa-
tion faster by telephone than ever be-
fore. '

It’s done with a system called Inte-
grated Digital Services Network, or
ISDN.

“The analog network is like a dirt

road. The digital network is like a su-
I 1SDN, Page 26

JISDN: New technology

! the computer. -
. e

intertace

SON: N r Slermits direct transmission of
digital information, in the form of discrete pulses of
electricity, over telephone lines. Digital switches replace
electromechanical switches. Modems are replaced by .
ISDN interface chips that connect the telephone line to
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‘[hne

i ISDN can send data equival

W ISDN .
Continued from Page 25
per highway,” says Nick Morley, a
Newton-based writer who covers
ISDN for trade journals.
Comparing the speed of ISDN to
canventional systems is like compar-
ing the speed of jet aireralt to rail-
road cars. And faster data tranamis-
sion translates into more capacity
for the communication networks that
tie the nation together,
Traditional telephone technology
relies on electromechanical switches,
like household light switches, to
physically make and break electrical
cireuits to complete calls. Digital
switches move a digitized voice sig-
nal, essentially a stream of numbers,
coming in from one subseriber’s line,
through an interface with a central
| computer, to another’s subseriber’s

bomputers communicating with
toa

Telephone s

7

200-page document in less than a
i minute. Transmitting the same docu-
] ment with modems via analog typi-
cally takes 45 minutes. '

Piece by piece over the last dec-
ade, the telephone system has been
converting to digital systems. Today,
data and voice are often transmitted
between cities by & computer, with-
out the need to physically make and
break connections between circujts.
Digital switches are generally faster
and more reliable than mechanical
systems, and therefore cheaper to
operate,

Most long distance phone calls
already go over digital facilities, usu-
ally through fiber optic cables, Bays
Daisy Ottmann, an AT&T spokes-
person. Local telephone companies
have also been replacing older, elec-
tromechanical central office switches'
with digital ones; more than 40
percent of the telephone lines in
Massachusetts are now served by
digital switches, says Jerry Johnson,
New England Telephone’s managing
director of network planning.

It is only the so-called “last mile”
of the phone system - the pair of
copper wires that connect the tele-

phone company’s switching equip-

MIT's new phone switching syste

ystem

s going

di

git

able to use this digital stream direct
ly without conversion. \

The basic’ ISDN telephone ser-
vice is divided Into two high-speed

digita! channels for sending voice or’

da!aandalow-speeddmme} used to
transmit signalling information. The

high speed channels operate at
&i,ﬁaﬁbimperseeond-eompmd to:

the 1,200 bits per second of ost
computers today. Higher speed
ISDN interfaces are available to car-
ry even more data.

The signaling channe] allows the
computer in the central office switch

to communicate with” the tiny com-"’

puter in the telephone, When a num-
ber key on the ISDN telephone is
pressed, that number is transmitted
down the gignaling channel, Like-
wise, the central switch can transmit
a message to the telephone instruct.
ingittozingthebeuordisplaya
telephone number.

ui]
ment to homes and offices - that has
remained basically the same for
more than a hundred years. i

“It's digital in the middle,” sayls
Don Lane, director of ISDN marke
reseurch and planning for NYNEX,
“The problem has always been at the
local loop, that the subseriber line
[is] analog.”

Although the analog system
works fine for voice, it is terrible for
data-transmitting machines such as
computers und faxes. To work with
today’s telephone system, these ma-
chines must convert their digital
duta into audible tones, 8 process
that slows the tranamission rate and
can introduce errors.

Electrical impulses

The irony is that once those
tones reach the phone company’s
central office, they are frequently
turned back into digital signals and

! transmitted across town or across

the country by fiber apties, only to
be converted back into tones for the
“last mile” of copper. If the asignal is
from one fux machine to another, it
gets converted one lust time from
analog to digital form. .
ISDN uses that same last mile of ~
copper, but instead of sending a fluc- *
tuaung analog voltage it sends the
electrical pulses ~ 1's and §'s - that
are converted by the telephone back
into voice in 8 process similar to the -
way a compact disk player turns
flashes of light reflected from the
disk into music. A new generation of
computers and fax muchines will be

Part of the signaling channel can
be shared among a variety of low-
speed applications, says Richard
Lush, director of ISDN praduet
marketing at Cpdex Corp., & New
England telecommunications ven-
dor. For example, a single ISDN line
could be wied by an alarm company
to monitor & residential alarm sys-
tem and by a utility company to read
gas and electric meters, -

ISDN has been a long time com-
ing. “ISDN standardization started
in the early 18704 und it's still
on,” says Lush. Standards organizg-
tions representing equipment many-
facturers and communication _utili-
ties from all over the world have

. been mvalved in the effort. Stan-

dardization is eritical 80, that equip-
ment from competing vendors and
different countries will be compati-
ble. .

Until recend)"l, ISDN was only

available to companies that own .

their digital telephong ywitching
equipment, to companiges that havg
made special arrapgbments with
telephone utilities, and to those par-
ticipating in one of several ISDN tri-
als around the country.

Trial runs

Earlier this year, thg Lockheed
Miseiles & Space Co. in California
completed a six-month trial using
ISDN to transmit voice, computer
data and even video from claged-cir-
euit cameras, Lo

Next year the University of

going /

Michigan will participate in & trial
with Michigan Bell in which students
throughout Ann Arbor will

phone systems, !

In the home office, says aufhor |
ing calls could be pito~

Morley, |

‘their home eomputers with the uni-
versity’s network, taking advantage
', of ISDN's speed and eliminating the
‘need to lease additional telephone
; lines for their computera.
| Some telephone companies are
- “ already offering ISDN as a regular
service. More than 800 of AT&T's
toll-free 800 number customers are
- eonnected to the AT&T network
with IS;I{)N or-plan to join, says Ot
“man; £1f-you 2 800 pumber w
Mmm&‘ﬁﬂ& & -catalog, or
"*inquire on' your credit card balance
. »«- it is quite possible the company
you are eslling subscribes [to]
ISDN,” she says.

The main attraction is the fea-
ture that automatically displays the
caller’s telephone number. Compan-
ies can use a caller’s area code and
phone number to determine instunt-
ly the name of the dealer closest to a
prospective customer. Credit com-
panies can tie their computers into
the telephone system s0 that & cus-
tomer’s records are displayed auto-
malically on 8 clerk's terminal when
the caller inquires about a bill.

Because it knows the caller’s
telephone number, a computer con-
nected to an ISDN telephone kine
can be programmed to reject culls
that do not originate from an ap-

/proved list, MIT uses this feature to
prevent students and unauthorized
siaff from placing calls to computers
used for administrative functions
such as grades and billing, says Mor-

ton Berlan, the institute's director of *

telecommunications.

But some companies, cautions
Robert Smith, editor of the Privacy
Journal, might use ISDN’ caller
identification system to capture
phone numbers for later resale to te-
lemarketing firms, “Right now, oper-
ators of 800 numbers are eapturing

numbers for their own use,” but, he.

added, there is nothing to prevent
them from reselling them,
Individuals wi} beneflt

Those likely to benefit most from
I8DN, says Codex’s Lush, are smali
businesses and individuals with of-
fices in their homes. “With. ISDN,
they will be able to have things a
large company has,” such as a high-
speed data network and teleph

matically directed among a persgnal
computer, fax machine, answéring

muchine and telephone, depe;_friing :

on the kind of information sent g;gvm
the ISDN signaling channel.  *
With special devices, some of
ISDN's capubilities are possible-with
today’s telephone system, says Raul
Parker-Johnson, a senior consultant
at Cambridge-based BBN Conmu-
nications Corp., but “in the longsrun,
you will be paying more for what

zou
get on an application-by-application -
ad

basis than if you consolidate”

use JSDN. o
Nevertheless, he says, “tp, be

really useful in'the long run, N

has w become something that meuns

uses and applications to businesses
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and residential customers. Unless .

more sophisticated applications-y

be developed based on ISDNY it S

won't go anywhere” . [T

Another thing needed is to tie to-
gether the various ISDN installa:
tions, which are nicknamed “islands”
in the telecommunications induisgry.
Today, when s call is placed outside
an island, none of the special ISON
features works. At MIT, for exam-
ple, when an incoming telephons.call

arigirates outside the univessity, the .

ISDN telephone’s sereen displays
the message “I ing” insteag of
the caller’s telephone number. A new

N
- o

v

generstion of digital switch softwm_l .
is required to connect the islandsgin- |

stallation should begin by the end of
the year, i

Sull, ISDN will be available'only * -

to telephone subseribers who are
served by digital switches. By 1991,
however, this will include more, than
61 percent of the business and, yesi-

dentiul lines in New England, says

New England Telephone’s Johpspn.
Of course, the customer will, ptill

need to purchase a telephopq, or .-

computer interface that can “speak”
the electronic ISDN language. ,. |
Today these devices cosf. be-
tween $400 and $1,000, althopgh
prices are expected to plummes as

production volumes incresse;and

computer chips that implement; the
ISDN protocols become available,
NYNEX hopes that ISDN seryice
will cost & little less than two analog
telephone lines.

festures usually available or;ly to
firms with their own vorporate tele-

Sinon L. Carfokel is a freelgnee
writer who Yives in Cambridge., '
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