
Using Technology to Achieve Ease of Use

James M. Farber The user interlace is a critical determiner ofthe success ofAT&T's prod­
ucts and services. Customers demand interlaces thatareattractive, enter­
taining, and easy to use. New technologies promise significant improve­
ments in the interlaces between people and systems. However, care is
needed toensure that thesetechnologies produce results thatareinfact
easy to use. The articles inthis issue describe ways toachieve high quality
user interlaces inAT&T products and services. Theseinclude a user­
centered approach to design and development, the useofstandard inter­
faces to provide a common look and feel across products, and the useof
software tools thatpromote good design principles.

Introduction
New technologies are changing how

people interactwith products and services.
Bothevolving andnewtechnologies are
expanding andenhancing the user's interface
to products and services, making them easier
to accessand use. Indeed, many ofthe new
technologies currently reshaping information
services and communications are aimed pri­
marily at improving the interface between
people and systems.

Auser's interface includes the user's
actions or input, the system'sresponse to the
user, and the dialog or interaction between
the user and the system.

Anumberofnewtechnologies are
affecting user interfaces:
- Speech recognition, characterrecognition,

and penand touchtechniques enhance the
users' accessto a system, providing more
natural andflexible ways to enter informa­
tion. These include speaking numbersand
commands, enteringdatafreehand, or
touching screen iconsto makea selection.

- High-resolution graphicsandwindow sys­
tems, hypertext, text-to-speech conversion,
video, and multimedia displays present
largeamounts ofinformation in easy-to­
understand formats. Mixing text, images,
andgraphicscan makedocumentation
moreattractive and effective.

- Natural language understanding,
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applications ofartificial intelligence and
expertsystems, and object-oriented inter­
faces expand the dialog between the user
and a system, giving users increased con­
trol ofthe sequenceofoperations inan
application.

Applying these and other interface
capabilities effectively is important forAT&T,
becausethe user interface is a major factor in
determining a customer's impression of
AT&T's products andservices. It is becoming
clearthat customers care aboutboth usability
and the quality ofthe user interface. Good
user interfaces are a necessary foundation for
successin the market, especially in areaslike
consumer electronics, information services,
and personal computing. Customers not only
expect, they demand, interfaces that are
attractive, evenentertaining, and easyto use.
Products perceived to be easyto use-and
companies that havea reputation forproduc­
ingthem-have a significant advantage over
those that are not.

Thoughthe use ofnewtechnologies
mayenable improved ease ofuse, theyalone
cannotguarantee it. Indeed, newtechnolo­
gies,unlessthey are carefully applied, can
evendegrade the user interface. The prolifer­
ation ofarticles in the press on the complexity
ofuser interfaces suggeststhat this problem
has become widely recognized. Applying a
newtechnology to increase the power ofthe



user interface-without beingcareful to keep it simple
andeasyto use- often leadsto products that are too
complicated forusers to operate, andfeatures that
remain unused.

An Example: The Telephone User Interface
The history ofthe user interface to basic

telephony-how people makephonecalls-illustrates
how usability canbe affected bychangesin the technol­
ogyofthe interface.

Often citedas a goodexample ofease ofuse,
the telephone user interface has historically been simple,
natural, and direct. Years ago,the callertalkedto an
operator who established the connection. Then a new
technology, the rotarydial, madeit possible to replace
the operatorby lettingusers themselves dial the calls.
Although less personal and "intelligent" than the oper­
ator, the user interface, a rotating dial powered by a
user's finger, proved simple and easyto use. Once
learned, a stableand ubiquitous numbering planand
dialing procedureallowed users to easily place callsany­
where. The introduction 25years agoofdual-tone multi­
frequency signaling, better known to customers as
touchtone dialing, madedialing evenfasterand easier.
The customeronly had to press a buttonto register a
digit, and didn'thaveto wait for the rotarydial to reset
between each digitselection.

In recentyears,touchtone dialing andvoice
response systemshaveenhanced the power ofthe tele­
phone user interface, enabling services to be developed

. forvoice messaging, telemarketing, andaccessing infor­
mation. Unfortunately, these developments often have
ledto complex interactions between the user and the ser­
vice, and to confusing rulesfor enteringchoices or selec­
tions viatouchtone. These developments sometimes turn
a simple, usable systemintoone that is often complex
andfrustrating. Even the familiar numbering plan that
assigns area codesto distinct geographical areas will
soon change, adding evenmorecomplexity to the simple
actofdialing a number.

Nevertheless, the telephone user interface will
continue to changerapidly. For instance, videotelephony .
is expected to become widespread. Personal communica­
torswill feature graphical displays and pen andtouch
input to dialing. Speech recognition interfaces promise to
make dialing and other telephone transactions easierand
more natural. Eventually, speechrecognition andnatural

language understanding maybringus full circle, to an
interface that is as natural andas easyto use as talking
to an operator.

Asimilar storycould be toldaboutthe user
interface to almost every classofproduct or service:
graphical interfaces fornetwork management andopera­
tionssystems; speechrecognition, graphical displays and
pen inputfor enhanced telephony andtransaction termi­
nals; multimedia interfaces forconferencing; and"group­
ware" hardware andsoftware interfaces that permit inter­
active, real-time, computer-supported cooperative work.
In each example, newtechnologies give the user greater
power, but moreworkis neededto ensure that the prod­
uctor service is easierto use andmoreattractive than
whatit is replacing.

In otherwords, weare at a pointwherethe pos­
sibilities ofnewuser interface technologies are exciting.
Careis neededin applying them,however, to ensure that
the results are trulyan improvement.

Approaches to Designing for Usability
The papersin this issueofthe AT&T Technical

Journal illustrate several approaches that canhelpto
ensure a gooduser interface:
- Auser-centered approach throughoutthe design and

development processensures that the definition and
realization ofa product or service are guided by infor­
mation aboutuser needs,andbyextensive feedback
abouthowwell the design satisfies those needs.
Thoughthis approach should be applied to almost all
aspectsofa project, it is particularly important for
designing and developing the user interface. An
important feature ofthis approach is rapid prototyping
to produce versions ofthe interface that canbe evalu­
ated, by both users and experts, to provide continuing
feedback onthe design.

- User interface standards provide users a consistent
lookandfeelto products and services, permitting
developers to createa distinctive corporate "signa­
ture."Standards-based consistency promotes easier
use by offering a single interface model to learnthat
canthen be applied to accessmany different products
and services. Onereasonthe traditional telephone is
easyto use is that it is basedon a de facto interface
standard. Standards also contribute to ease ofuse by
capitalizing on the design expertise ofmany people,
and the experience ofmultiple projects, thereby
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promoting the reuse ofinterface designs that have
proved successful. Theyalso serveto speedand sim­
plify development.

- Software tools canimprove user interfaces by promot­
inggooddesign principles. Sometimes, the tools also
cangive user interface designers more directcontrol
overthe implementation ofthe interface.

Overview of This Issue
The papersin this issue ofthe AT&TTechnical

Journal reflect the breadth and scope ofworkto ensure
that newtechnologies are easyto use:
- Cunningham, Blewett, andAnderson's paperon

graphical interfaces fornetwork operations and man­
agement shows howgraphical user interface (GUI)
technology improves the usablity ofmanagement sys­
tems. It also illustrates the importance ofstandards
and software tools increating easy-to-use systems.
They show howthe flexibility and power oftools, like
the xt ent language, canmakeiterative designrefine­
mentpossible evenin largeand complex systems.

- Henneman and Rubini describe howa user-centered
approach to designincreases the usability ofNCR
transaction terminals. Theyalso present the use of
newinput!outputtechnologies-such as graphics,
voice recognition, and penand touchinput-and dis­
cuss howto decide whento use which technology.

- Speech recognition and other aspects ofvoice process­
ingwill changethe user interface to telephony and
network-based services, and is becomimg increasingly
important to AT&T. Wattenbarger's paperreviews
someofthe important humanfactors issues involved
in designing interfaces usingspeech recognition, and
illustrates howseemingly small decisions aboutthe
interface design canhavea significant impact on the
service's usability.

- Millen's review ofpenand touchinterface technolo­
gies,andBlanchard, Angio1illo, andIsrae1ski's discus­
sionofhowto designinterfaces forvideote1ephony,
dealwith two other ways the telephone interface is
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beingenhanced. Both present instances inwhich
these newinputand display capabilities promise to
improve the user interface-but also raiseimportant
newissuesoftheir own.

- Benimoff andBums discuss someofthe challenges
to designing user interfaces formultimedia systems.
Theyalso illustrate the ideaofemploying concrete
usability goalsto helpguidedevelopment.

- Documentation is a crucial partofthe overall user
interface to many products. Online documentation is
changing howdocumentation is written anddelivered.
Ba1dasare reviews someAT&T workon electronic doc­
umentation andthe usability issuesassociated with it.

- Finally, Opa1uch andTsaodescribe specific processes
and approaches to designing anddeveloping inter­
faces that helpensure that the resulting products and
services are easyto use.Their rulesandprocedures
canhelpanyorganization improve the quality and
usability ofits products.

Asa leaderin establishing human factors as a
partofthe R&D environment, AT&T has a longtradition
oftaking usability seriously, andofproducing products
and services that are recognized for their easeofuse.
Asa leader incommunications andtechnology, AT&T
needs to ensure that newtechnologies are applied in a
way that continues to produce interfaces that are distinc­
tive, attractive, and easyto use.The papers in this issue
illustrate howthis canbe done.
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