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More important than any one fea-
By SCilson L. GaTO Ln kel ture, however, is the fundamental dif-

PECI TO THE LOE ference between the way traditional

en John RochliS' new telephones relay sound and information
hone rings at Mass- and the way that's done by MIT'r new

uchusuttA Institute of syteam (an Electronic Switching Sys-
Technology, Rochlis temNo.5 manufactured by AT&T) and
knows the caller's systems like it being installed around

number before he even picks up the re- the country.
ceiver: He just looks at the little corn- Whereas traditional telephones
puter screen above the key pad. transmit voice by converting it to a con-

Knowing the phone nuber of a tinuously fluctuating electrical voltage.
- a so-called analog system - the new

caller is just one small feature of the -
phones convert voice into a stream of

telephone switching system installed discrete digtal pulses - 's and O's -
last fall to bring MIT into the rapidly and send the igal along a computer-
expanding new world of digital tele- iedhi hseed digital caanne u

Indeed, it is computer users who
Special buttons on the telephone let are likely to benefit most from the sys-

Rochlis transfer calls to other phone tem. Computers, which are dsW digital,
numbers, initiate three-way conference can be connected directly to that chan-
calls, or put up to eight people on hold nel, making it possible to send iiforma-
- all from a single telephone line. And a tion faster by telephone than ever be-
plug in the back of the telephone allows fore.
Rochlis, who is assistant net:ork man- It's done with a system called Inte-
ager of MITs Telecommunications sys- grated Digital Services Network, or
terns, to connect a desktop computer ISDN.
directly to the phone system and trans- "The analog network is like a dirt
mit data 50 times faster than through road. The digital network is like a sou-

most existing systems. ..- -. : ISDN, Page 26

ISDN: A telephone super-highway
NALO(L MTraditional technology, relying on

electroriechanical switches and a signal in the
form of a fluctuating voltage, averely libuc k da. 
transmission speed. Modems convert informatiop
from digital to analog form and back a-min.

Transmirs 1.200 Ois of
informaton per second,.
equivalent to four pages
per minute.

0 N E U I N U T E Transmits 65,536 bits
per second. equivalent tQ

4i.,.4 -V'u . :, 245 pages pe fL-
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Telephone systems going digital
ISDN 

Continued from Page 25
per highway," says Nick Morley, a
Nevwton-based writer who covers
ISDN for trade journals.

Comparing the speed of ISDN to
conventional systems is like compar-
ing the speed of jet aircraft to rail-
road cars. And faster data tranamis-
sion translates into more capacity
for the communication networks that
tie the nation together. f

Traditional telephone technology
relies on electromechanical switches,
like household light switches, to
physically make and break electrical
circuits to complete calls. Digital
switches move a digitized voice sig.
nal, essentially a stream of numbers,
coming in from one subscribers line,
I through an interface with a central
computer, to another's aubscribers
line.
I Computers communicating with

ISDN can send data equivalent to a
200-page document in less than a
minute. Transmitting the same docu-
I met 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,
dat and voice are often transmitted
b een c by a computer, with. able to use this digital strem direct. Michigan will participate in a trisi phone systems.out the ne~x opyal aead ~ -ot~.vrln tot the Z 8, pyhysically make and l' Without conversion, with Michigan Bell in which students In the home offbreak connections between Cir'cuits. The bsic ISDN telephone ser- throughout Ann Arbor will connect Morley, incoming calDigital switches ae gene~ully faster vice is divided Into two high-speed their home computers with the uni- matically directed atand more rellable than mechanical digial channels for sending voice or versity's network, taking advantage computer, fax madsystems, and therefore cheaper to a and a low-speed channel used to of ISDN's speed and eliminating the machine and telep~operate. transmit signalling informtion. The need to lease additional telephone on the kind of inforMoat long distance phone calls high speed channels operate at lhne for their computers. the ISDN signalingas, - 6o,56 bits per second- compared to Some telephone companies are With special d(says the 1,200 bite per second of most already offering ISDN as a regular ISDN's capabilities Daisy tcomputers today. Higher speed service. More than 800 of AT&Ts . today's telephone syperson. Local telephone companies ISDN interfaces am available to car- toll-free 800 number customers are Parker-Johnson, a ahave also been replacing older, dec- ry even more data. cotoecaed to the AT&T network at Cambridge-basedtromechanical central office switches' The signaling channel allows the wit ISDN or-plan to join, says t,. nications Corp., butIwith digital ones; more than 40 computer in the central office switch A M- Mier o you will be paying mto communicate wth-.the tiny com ca: l-am.brpercent of the telephone lines in o com icat wit the tiny om-'":7. ~a t.al"g, or get on an applicatiMassachusetts are now served by puter in the telephone. When a num- Inquir o your credit card balance basis than if youdigital switches, says Jerry Johnson, her key on the ISDN telephone is -.- it is quite,poaihle the company use ISDN.New England Telephone's managing pressed, that number is transmitted you are calling subscribes [to] Nevertheless, hdirector of network planning. down the signaling channel. Like- ISDN," she says. realy usefal in theIt is only the so-called last mile" wise, the central switch can The main ttraction the has to become sometof the phone system - the pair of a message to the telephone s t r e that automatically displays the uses and applicatioccopper wires that connect the tele- ing it to ring the bell or display a callers telephone number. Compan- and residential cusphone company's witchinig equip- telephone numboer. ea can use a caller's area code and more sophisticatedment to homes and Offices - that has Part of the lgnaling'channel canl phont number to determine instant- be developed base(remained basically the same for be shared among a variety of low- ly the name of the dealer closest to won't go anywhere.,more than a hundred years. speed applications, says Richard prospetive customer. Credit c- Another thing te"It's digital in the middle." sas Lush, director of ISDN product Pame can tie their computers into gether the variousDon Lane, director of ISDN marketing"at Cdex Corp., a New the telephone system so that a ce- dora, which are nickresearch an planning for NYNH. England telecommunications ven. tomer's records are displayed auto- in the telecommuiric"The problem has always been at the dor. For example, a singe ISDN matically on a clerk's terminal when Today, when a call ilocal loop, that the subscriber line could be used by an alarm company the caller inquires about a bin. an island, none of his] analog, to) monitor a residential arim sys. Because it knows the caller's features works. At IAlthough the analog system tem and by a utility company to ra telephone number, a computer con- ple, when an inconirworks fine for voice, it is terrible for gas and electric meters, nected to a SDN telephone le rirgirates otside usdata-tranisittin machines suck, as IiDN has been a long time coin- can be programmed to reject calls ISDN telephone's computere and faxes. To work with ing. "ISDN standardization started Oat do lut originate from an ap- the message "Incontoday's telephone system, these ma- in the early 197/Os and is still going ,,proved list. MIT uses this feature to the cllea's telephonechines must convert their digital on," says Lush. Standards organo-' Prevent studente and unauthorized generation of digitaldata into audible tones, , process tions representing equipment manu. staff from placing calls to computers is required to connecthat slows the transmission rate and facturers and communication utill. used for administrative functions stoLion hould begcan introduce errors. ties from all over the world have such as grades and billing, says Mor- the year.

Electrilbeen Involved in the effort. S- ton Bonn, the institute's director of' Still, ISDN will hThe irony is that once those dardization is critical so that equip- telecommunications. to telephone asuh.ctones' reach the phone company's1 mont from competing vendors and But some companies, cautions served by digital sawcentral office, they are frequently differnt countries will be compat- Robert Smith, editor of the Privacy however, this will incturned back into digital signals and hls. Journal, might use ISDN's caller 61 percent of the hat-snmitted across town or acrosa Until recently, ISDN was only identification system to capture dentiul lines in Newthe coantry by iber optic, only to available to companies that own phone numbers for later resale to te- New England Telepibe converted back into tones for the their digital telephon{ ;ithing lemarketing firms. "Right now, oper- Of course, the c,"last mile" of copper. If the signal is equipment, to compan s that haveators of 800 numbers are capturing need to purchasefrom ne fax machine to another, it made special arr, i wt numbers for their own use,' but, he cnmers hir o nu e"uthe computer interfacsefgets converted one last time from telephone utilities, and to those r added, there is nothing to prevent the electronic ISaNanalog to digital form. ticipating in one of several ISDN tri- tem from reselling them. Today these deISDN ses that same last mile o' al
s

around the country. Individuals 11 bneit tween $400 and $1copper, but instead of sending a luc- Those likely to benefit most from prices are expectedtuating analog voltage it senoa the Trial runm ISDN, says Code's Lush, are smal production volueselectrical pulses - 's and 0 - that Earlier this year, th0 Lockheed businesses and individuals with of- computer chips thaare converted by the telephone bk Missiles & Space Co. i California floes in their homes. With ISNberices in their homes. ingt a -ISDtinto voice in a process sinilar to the* completed a six-month trial using they wil be able to have NYNEX hopes thatway a compact disk player turns ISDN to transmit voice, computer large company has," such as a high- will cost a littie less tflashes of light reflected from the data and even video fromt coed-cir- speed data network and tel telephone lines.disk into music. A new generation of cuit ameras . feaures asually available only to Si,. L CaufiuJW_1computers and fax machines will be Next year the University of firms with their own corporate tole- arier i. liei C
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