
Introduction 

To design is much more than simply to assemble. to order. or even 
to edn; it is to add value and meaning, to Illuminate, to simplify, to 
dar i i .  m modfy. to dignify, to dramatize, to p e r s d ,  and perhaps 
even to amuse. 

I Rul bnd. 
Design, Form, and Chaos 

This book is about visual design for graphical user interfaces. We have found 
the orienration, process, and training of the visual design disciplines to be 
especially well-su~ted to the problems of graphical user interface (GW) 

design. When we speak of the vislral design disciplines, we include communi- 
cation-oriented graphic design (often described as visual communication 
design), industrial design, and architecture (including interior space design). 
These are the professions concerned most directly with the user's experience 
of a form in the context of a spectfic w k  ou problem, as opposed to its func- 
tional or aesthetic qualities in isolation. Other visual disciplines - such as 
painting, sculpture, illustration, filmmaking, or photography - whlle they 
have much in common with the visual design disciplines, typically adopt a 
more specialized focus or a less applied orientation. Other design disciplines 
- including most branches of engineering - also have substantial overlap, 
particularly in process and methodology, but they tend to focus largely or 
even emlusivefy on functional issues, ofkn at  the expense of aesthetics. 
Visual design attempts to solve c o r n ~ ~ c a t i o n  problems in a way that is at 
once furictionally effective and aesthetically pleasing. 

i 

By communication, we mean the full process by which the behavior of one 
goal-seeking entity comes to be affected by that of another through the recip- 
rocal exchange of messages or signs over some mediating physical channel. 
Research in communication theory (see Cherry, 1978) has investigated the 
statistical properties of cornmumcation channels, the structure of language 
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systems, the psychological and social characteristics of message senders and 
receivers, and the effectiveness of various coding techniques. All of these fac- 
tors must be considered in communication-oriented design. Even more fun- 
damental is the field of semiotics - the general theory and practice of signs 
(Peirce, 1931, Morris, 1938) -which we review briefly in Chapter Six. The 
goal of communication-oriented design is to develop a message that can be 
accurately transmitted and correaly interpreted, and which will produce the 
desired behavioral outcome after it has been understood by its recipient. 

We refer frequently to visual langrsage, by which we mean the visual charac- 
teristics (shape, size, position, orientation, color, texture, etc.) of a particular 
set of design elements (point, line, plane, volume, etc.) and the way they are 
reIated to one another (balance, rhythm, structure, proportion, etc.) in solv- 
ing a particular communication problem. Any langtrage system defines both 
a universe of possible signs and a set of rules for using them. Every visual 
language thus has a fovmal vocabulary containing the basic design elements 
from which higher-level representations are assembled, and a uisgal syntax 
describing how elements may be combined within that system. We will re- 
turn to these topics shortly, but 6rst we must review the state of the art. 

With a few notable exceptions, presentday GUI applications leave much to 
be desired from a communication standpoint. The arrival of GUT technology 
has opened up new degrees of freedom in the use of colol; typography, and 
imagery. Most of the world's character-based applications are rapidly being 
ported to Microsoft@ Windowsm (hereafter denoted simply as Windws), 
the Macintosh, or OSFMotif (a GUI for UNIX workstations). The results are 
reminiscent of the early days of desktop publishing, when computers fist 
gave people without the appropriate background and skills the mechanical 
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capacity to produce "realistic" printed materials. Whiie the technical level of 
production was indeed impressive, the aesthetic quality left much to be 
desired simply because powerful tools had been placed in the hands of peo- 
ple without the training needed to use them correctly. Today's Gm applica- 
tions suffer from exactly the same problem, as shown in Figures 14. 

The public is more familiar with bad design than gocd design. It is, 
in effect. conditioned to prefer bad design, because that is whal il 
lives with. The new becomes threatening, the old reassuring. 

Paul Rand 
Design. Form, and Chaos 

Ironically, given the graphical nature of the Gm revolution, imageryds one of 
the biggest problems. The Windows use& in particular, has been "blessed" 
with a hieroglyphic outpouring of tool bars, icon burs, button bars, help 
brs, QuickAccess bars, SpeedBars, and Smartlcons. The vast array of icons 
needed to satisfy this burgeoning demand (it is now custom,ary to provide a 
codgurable toolbar with an icon for each function in one's application) 
combined with the need to support low-resolution 16-color displays has led 
to an astonishing proliferation of low-quality images (1, see also 212-218, 
Note: our convention is to cite fjgures parenthetically by number only, with 
rnulti-part examples labeled from lefc to right: (a), (b), (4, etc.) that sacrifice 
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valuable communication bandwidth in a well-intentioned pursuit of graphi- 
cal glitz and "fun." Unfortunately, many of these images are so poorly 
designed as to be practically unintelligible, even when (as is rarely the case) 
there is some degree of consistency across (or even within) applications. 

Even in a well designed and faiily well standardized environment such as the 
Macintosh desktop, it has proven difficult to stem the tide of application- 
specific styles, arbitrary mappings, and idiosyncratic imagery (2). Flexible 
authoring environments such as Hypercard extend the "naive desktop pub- 
lisher" phenomenon to the design of wen the Gm primitives themselves. The 
situation isn't much better in the Windows world, where at least four major 
"house styles" are now evident among mainstream applications (Bersr, 1992 
a-b). In fairness to application developers, existing user interface tookits 
have provided very little support for communication-oriented visual design. 
In fact, most toolkits impose unnecessary design restrictions as a side effect 
of their own implementation or internal architecture. 

Another problem that has been around as long as the GU itself is evident in 
the haphazard, devil-may-care arrangements of controls in windows and 
dialog boxes (3).  In fact, the typical application interface was probably 
structured more effectively in the days of character-oriented displays, since 
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the limited number of positions in a character-mode screen had to be man- 
aged more carefully - and permitted less variation in the &st place - than 
today's high-resolution raster displays. Basic principles of visual organiza- 
tion developed through centuries of experience with print media have rarely 
been applied to the on-screen media, and communication has suffered as a 
result. 

Graphical interfaces have generated a prodigious body of research (Shu, 
1988, Eades and Tamassia, 1989, Myers, 1990) leading to dozens of com- 
mercial products based on visual programming, program visualization, and 
graphical data display. A wide variety of scheduling tools, project manage- 
ment systems, and personal information managers, not to mention visual 
programming environments (4) employ visual representations to help users 
make sense of compIex serial dependencies and interleaving or concurrent 
processes. Despite their commercial success, these applications are plagued 
by the generally low quality of their visual displays. There appears to be a 
tacit assumption in each of these areas that simply using a graphical display 
will automatically confer all the benefits of effective visual presentation on a 

O: Exisf ng "visual- apo ice1 ons rare gelera y msae surprisingiy poor use o' v s-el angLage a i a  
s~at ia l  omaniration :n :reir gram'ca 3isoayS. 30th this visusl programming elv ronrrent le, a l a  this 
gkphical~roject manager (6) do a poor job bf making the essekiaiinformaion obvious "at a glance." 
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complex problem domain. Unfortunately, a spatial representation must use 
visual (and non-visual) language effectively for the potential of graphical dis- 
plays to be realized. The fact that it takes a very good picture to be worth a 
thousand words has rarely been appreciated within this domain (one notable 
exception can be seen in the elegant BALSA algorithm simulation environ- 
ment [Brown and Sedgwick, 19841). The use of color has created similar 
problems. The limitations of a small color palette have long been com- 
pounded by the tendency to fill the color table with colors that are easy to 

I: Excellent cles gn can s e f x i o  .n madem GLI env'mnmenn - r l ~ e  1 nostiy a1 t i e  sys:en sofware 
eve1 - as m cenceo w this :o lage of effective graphical elernencs Ieaci 0es:ribed i wester detail 

in the chapters to cornel from vaiious graphical applications and GUI standards. 

describe digitally. This practice inevitably produces the familiar range of 
intense, oversaturated colors that still predominates in many computer dis- 
plays. Eventually, the probIem should diminish as displays with higher color 
resolution become the norm, but better solutions will only arise if the prob- 
lems with current displays are recognized. As with any dimension of visual 
language, color can enhance communication, but only if it is used correctly. 

6 lntmduction 

Of course we don't mean to imply that the industry has been completely 
without success in the area of visual design. On the contrary - a number of 
successful products have led the way with excellent visual solutions. Most of 
the familiar operating environments, for example, employ some visual ele- 
ments, and occasionally a comprehensive visual language, that are effective 
for their target markets (5). These elements succeed from a visual design 
standpoint largely because their sponsors have made the commitment to 
involve professional designers. For large system software vendors, the ~nvest- 
ment is easily justifed by the leverage gained in standard lrser intevface tool- 
kits that can be re-used by all developers. 

Unfortunately, development organizations have rarely shown the same 
vision at higher levels of the software food chain, and much of the momen- 
tum provided by standardized toolluts has been squandered as a result. 
Today, simply using the low-level toolkit components does little to ensure a 
high quality (or even a style guide compliant) application because the way 
the pleces are put together is ustrally as important us the pieces themselves. 
The remainder of this book will describe ways in which these higher level 
issues can be addressed. We expect that real success will only be achieved 
through close collaboration between system-sensitized visual and conceptual 
designers and design-sensitized software engineers and managers. The rest of 
this introduction describes the field of visual design and rhe contribution 
that a competent visual designer can make to the development team. 

Design is not something that can be applied after the fact, when the funda- What Visual 

mental organization of the product has already been determined - though Designers Do 

this is indeed a common misconception. To be effective, design must be an 
integral part of the product development lifecycle. The process employed by 
visual designers is comparable to the typical engineering methodology. An 
initial understanding of the problem based on thorough background. 
research is followed by an iterative cycle bf generation and evaluation until 
the solution that best meets the requirements is selected for production. The 
designer serves typically as a planner, coordinator, and orchestrator of many 
specialist subcontractors. Areas of direct responsibility typicqlly include 
background research and problem definition; high level design and concept1 
program development; planning, coordination, and design specification; 
production supervision and quality control. Some designers produce their 
own copywriting, illustration, photography, or pre-press production, but 
more commonly these tasks are contracted out to production specialists. 
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snd Design 

The paint~ng. Number 1A. by Jackson Pollock. illustrates the concern of the fine 
arts for pure form - divorced cornpietely frm functional or representational 
criteria -as a direct expression of the personal aesthetic vision of the artist 
0 1993 Poliock-Krasner Foundat~onIARS, New York. 

The designer is not an artist, a t  least not in the sense in which that term is 
commonly understood. This remains a point of confusion for many in the 
software industry. The artist, l i e  the poet, is engaged In the manipulation of 
the formal. qualities of a particular medium to produce an aesthetic response. 
Aside from the technical ability of the artisan and the limitations of the 
medium, there are few if any constraints on the forms produced by the artist. 
That forms can be taken from their original context and experienced on 
their own terms is a central tenet of modern art. This concept underlies the 
work of modern artists from surrealist sculptor, painter, and conceptual art- 
ist Marcel Duchamp to abstract expressionist painter Jackson Pollodc (6).  

The designer is a visually literate person, just as an editor is 
expected by training and inclination to beversed in language and 
literature, but to caii the former an artist b y o c c u ~ i o n  is as absurd 
as to refer to the latter as a poet. 

DougIan Martin 
Book Design 

Art is valued for its originality and expressiveness. Its focus is on individual 
artifacts crafted through the manual and aesthetic virtuosity of the artist. 
Design, in contrast, is valued for its fitness to a particular user and task. Cer- 
tainly, design is concerned with producing a life-enhancing aesthetic experi- 
ence where possible, but the design aesthetic is a h a y s  related to the 
intended function of the resulting product. Design is focused on the spedfi- 
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cation of products intended for mass production and widespread distribu- 
tion. Whereas art strives to express fundamental ideas and perspectives on 
the human condition, design is concerned with finding the representation 
best suited to the communication of some specific information. The choice 
and arrangement of elements in the concert poster by Inge Druckrey (7), for 
example, are constrained by the need to effectively communicate the date, 
time, place, and event in question. The elegant manner in which this infor- 
mation is conveyed within the context of a formal aesthetic statement that 
reinforces and enhances the message is a hallmark of good design. 

Designers are constantly asked to resolve conflicting demands imposed by Funcrional vs. 

the problem, the budger, the schedule, and the desired quality level. As in Aesthetic Concerns 

any engineering discipline, trade-offs must be continuously identified, evalu- 
ated, and decided on the basis of the best information available. Among the 
most common sources of contention is the apparent opposition of functional 

' 

and aesthetic criteria. Communication-oriented visual design views these 
forces not as irreconcilable opponents, but as symbiotic components of 
every high-quality solution. 

7: Design elevates con-rrun csion over express'on, 
but w thout forsaking ees:hetic va -es. Cesign w lnge 
Dmckrey for the ~ a [ 8  Symphony ~rchestra.~ 
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Some of the best examples of the synergy between form and function can be 
seen in the dynamic compositions and active constructivist typography of 
the so-called Dutch Constnactivrsts - including Piet Zwart, Paul Schuitema, 
and Gerard Kiljan, among others - in the 1920's and 1930's. Faced with the 
need to produce visually interesting advertising material for some rather 
ordinary-looking industrial equipment, telephone cabling, and public utili- 
ties, these designers turned the problem on its head by celebrating rather 
than obscuring the formal character

isti

cs of the products being advertised. 
Unconventional orientations and viewing angles and dynamic graphical 
devices - including photomontage and superimposition - were used to 
underscore relationships among elements throughout the composition. 

8: Thestriking formal iuxtaposition of bdh long distanm and closeup photography, 
actve W P O Q ~ ~ F ~ V  arc cn iy na graph~cal ele

m
ents plays a clea-fuin oial role r 

thls a b s  semer1 created oy Gerard K~ljan for the Dutch Post Te efon Telegrafi 

Gerard Kiljan's poster for the D u t c h m  (8), for example, uses diagrammatic 
elements and dose-ups of callers superimposed in multiple layers upon a 
dramatic aerial view to show the telephone's ability to transcend physical 
distance. Note how closely the elements in each layer work together to con- 
vey the message of the poster while at the same time producing an aestheti- 
cally delightful statement. Similar effects can be seen in the advertising 
materials and catalog spreads produced by Piet Zware and Paul Schuitema 
(9). Unusual framing, scale, and viewing perspectives are in each case used 
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to produce images that are visually arresting and yet intimately related to the 
product itself. Superimposed graphical devices (the square on the left; the 
circle on the right) are again used to draw the viewer's attention to a partic- 
ular area of the display and to relate dements to one another. By drawing 
attention first to the advertisement as a whole, and only secondarily to the 
image of the product, the formal aesthetia of the design complement the 
information content of the advertisement. 

Good design defuses the tension between functional and aesthetic goals pre- 
cisely because it works within the boundaries defined by the functional 
requirements of the communication problem. Unlike the fine arts, which 

9: Unconventional viewing angles and dynamic composition - in which superimposed graphical 
elements play a critical role - play a functional role Iby hiahliohtinp the prcductl in these industrial 
posters by Piet Zwart (a) - E? Piet ZwsrWAGA, New ~ o r k  1593 -and Paul Schuitema (bi.. 

exists for their own sake, design must always solve a particular real-world 
problem. Functional ariteria govern the range of possibilities that can be 
explored; aesthetic possibilities that are not compatible with this minimum 
standard of usability must be quickly discarded, if they are considered at all. 
Fortunately, there is almost always a wide latitude for aesthetic expression 
within these bounds, and experienced designers reali i  that solving a prob- 
lem in a manner that is uniquely appropriate brings an aesthetic satisfaction 
all its own. 
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m, Function, and The timeless quality of a classic design is immediately apparent. From the 
Question of a majestic capital letterforms of the Roman inscription (10-a) to the towering 
versal Aesthetic grace of the cathedral's apse to the simple, natural forms of traditional Japa- 

nese craftsmanship and design (10-b), the human race has delighted in foms 
reflecting widespread agreement on basic qualities of scale, rhythm, propor- 
tion, balance, harmony, and craftsmanship. The same formal characteristics 
have been appreciated in advanced civilizations throughout human history 
and they are central to any coherent philosophy of design. An elegant solu- 
tion is both an artistic and an intellectual achievement that - while it may 
come to be taken for granted - never becomes trite or irrelevant. 

Modern design arose out of the Arts and Crafts movement of the late 19th 
Century, which in turn had its roots in the depredations of the early years of 
the industrial revolution. In the torrent of manufactured goods that followed 
the introduction of mass production, there was little concern for the quality 
of the design, the integrity of the materials, or the humanity of the produc- 
tion process. The resurgent concern for quality - in materials and construe- 
tion as well as design - fueled a manufacturing explosion that has continued 
ever since. Phillip Meggs (1992) writes that, "the history of design is the his- 
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11: Shaker cabinetryshows the s~mple elegance of even a purely utilitarian application when 
natural materials are used with ~nfegnty. Does a woodgrainprinted vinyl dashboard really 
projectthe same image of qual~ty? Photography by Michael Freeman 

tory of technology and craftsmanship." While design today remains 
grounded in mass production, the technology of manufacture is viewed as a 
means rather than an end. The ultimate focus is on the appropriateness of 
the design in relation to both the function the product is intended to fulfill 
and the materials from which it is constructed. 

An appreciation for the inherent beauty of natural materials is unavoidable 
for anyone who has taken the time to reflect on the fine grain of properly fin- 
ished hardwood, the texture of cleanly cut stone, or the fit of a well made 
artifact. Objects constructed from genuine materials are always valued more 
highly than those that use a cheaper substitute. The imposition of simulated 
woodgrain on aluminium siding or simulated leather on vinyl upholstery 
reflects not a preference for these surrogate materials, but rather, a deference 
toward the cost or availability of the genuine article. Compre the typical 
false wood dashboard of an American automobile to the delicate grain and 
careful seamless construction of Shaker cabinetry (11). The irony in this dis- 
honest substitution is that the natural material qualities of the plastic or 
vinyl themselves - which often hold their own fascination (cf., Tecce and 
Vitale, 1990) -are prevented from revealing themselves. 
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12: The logarithmic splral can be constructed geometrically. yet it prov~des the basis for countless 
beautiful forms produced by the growth of living organisms throughout the natural world. 

Is design fundamentally a rational or an intuitive endeavor? The great inter- 
national design movements arising since the end of rhe 19th century have all 
advanced the belief that good design is a reflection of some higher truth, 
whether in form, method, or materials. From the beginnings of the Arts and 
Crafts movement, through the Vienna Secessionists and the Deutsch Werk- 
bund, the De Stijl movement in the Netherlands and Constructivism in the 
emerging Soviet Union, through the Bauhaus and on to the rest of the w r I d  
following the rise of National Socialism in Germany - modern design has 
been predicated on the rationalist belief that all design decisions should in 
principal be justifiable on objective grounds. While Modern design has occa- 

, sionally been charged with mistaking post-hoc rationalization for functional 
determinism (cf., Banham, 1960, Margolin, 19893, there can be no serious 
question that the intent of these pioneering design movements was to pro- 
mote appropriate design solutions that addressed the needs of the modem 
consumer as well as the requirements of mass production. 

As to our initial question, of course both approaches to knowledge are 
essential. Modern design movements have emphasized the rational dimen- 
sion, without rejecting completely the use of intuition as an important gener- 
ative element. As with most classic dichotomies, there is value on both sides 
of the equation: , ' 
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I Methcd help intuition when n is not transformed into dictatorship. 
Intuition augments method ~f ~t does not ~nstiil anarchy. In every 

I moment ofour semiotic existence, method and intuion 
complement one another I Mihai Nadin 
Interface Design and Evaluation -Semiotic Implications 

W~thout minimizing the value of intuition as a problem solving tool, we pro- 
pose that sysrematic design programs are more valuable from a communicu- 
tim standpoint than are ad hoc solutions; that intention is preferable to 
accident; that principled rationale provides a more compelling basis for 
design decisions than personal creative impulse. When designing for human- 
computer interaction, communication is the overriding concern and creative 
expression is simply one means to this end. This is the orientation we con- 
sider most effective for designing visual interfaces and the perspective we 
adopt throughout this book. 

The following pages describe some of the most important design rules and 
techniques learned by all students of the visual design disciplines that apply 
directly to GUI design. Most of the techniques we describe can be easily mas- 
tered and applied to your next product, We have tried to formulate the rules 
as crisply as possible, bothto distinguish them from more general principles 
or guidelines that frequently conflict with one another, and to make them as 
useful as possible for addressing real-world problems. We do not mean to 
suggest, of course, that any of these rules should never be broken. As design- 
ers have realized for centuries, all rules are made to  be broken - at least by 
the experienced practitioner. 

Some consider it nobie to have a method; others consider it noble 
not to have a method. Not to have a method is bad; to stop entirety 
Bt method is worse still. One should a t  first observe rules severely. 
then change *em in an inteliigent way. The aim of possessing 
methcd is to seem finally as if one had no method. 

I The Muatad Seed Oarden Manual of Palnting 

i 
We maintain that a rational approach to design is not only possible, but that 
it is essential, if high-quality design skills are to be replicated and transmit- 
ted across the generations. 
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Elegance and 
SimpEicity 

In anything at all. perfection IS finally attained not when 
there is no longer anything to add, but when there is 
no longer anything to take away. 

I Antoine de Saint Exupery 

The term, elegance derlves from the Latin eligere, meamng to "choose out" 
or "select carefully." The same Latln root gives rise as well to terms such as 
elect and seled - both of whch  carry a slmrlar lmplicaaon of reflect~on and 
careful decision. More recently the term has acqulred the fam~llar connota- 
nons of refinement and grace, reflecting thoughtfulness and good taste. 
Achieving the latter, of course, depends upon the former. Visual design is 
intimately concerned wlth careful decision making and judlc~ous selection of 
formal elements. Visual design decisions extend beyond the surface to the 
very heart of the product concept. The visual designer enhances cornmunica- 
tion by carefully selecting rhe elements to be emphasized - and this may 
involve selecting the elements to be included - and ensuring that they are 
presented so as to be perceptually salient. 

Elegance in design is seen in the immediately obvious success of a novel 
approach that solves a problem completely yet in a highly economical way. 
The importance of simplicity can hardly be overstated. In fact, the sheer sim- 
plicity of an elegant solution is often its most startling and delightful aspect. 
Elegant solutions reveal an intimate understanding of the problem and an 
ability to ensure that its essence is grasped by the consuner as well. Econ- 
omy of expression - the ability to cut directly to the heart of the matter - 
provides the basis for aesthetic evaluation in art and science alike. Simplicity 
abounds in the beauty of nature, from the laws of physics, to the symmetri- 
cal growth of crystals, to the structure of living organisms. 
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13: The Beirnont Radio features clean lines and simple. approachable controls. The radio's basic 
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Simplicity plays a central role in all timeless designs. We appreciate solutions 
that - all other things being equal - solve problems in a clear, economical, 
fashion. The most powerful designs are always the result of a continuous 
process of simplification and refinement. We will return repeatedly to sim- 
plicity in the chapters to follow, as many of the other design goals depend 
critically on simplification as a means to their own particular end. Before 
you do anything else to improve the quality of a design, make sure you have 
reduced its formal and conceptual elements to the absolute minimum. The 
benefits of simplicity are functional as well as aesthetic in nature: 

Approachability. Simple designs can be rapidly apprehended and under- 
stood well enough to support immediate use or invite further exploration. 
The Belmont Radio (13) includes only three sets of controls - the volume 
knob, tuning knob and dial, and station presets. The functional relationships 
of each control group are readily apparent in the absence of competing ele- 
ments. Anyone can tell "at a glance" how to operate this simple design. 

Recognizability. Simple designs can be recognized more easily than their 
more elaborate Gounterpam. Because they present less visual information to 
the viewer, they are more easily assimilated, understood, and remembered. 
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The function of the Belmont radio is a readily identikd by its tuning dial 
and louvered speaker enclosure, both of which are emphasized by the 
absence of competing formal elements. 

Immediacy. Simple designs have a greater impact than complex designs, 
precisely bemuse they can be immediately recognized and understood wit a 
minimum of conscious effort. The radio's simple color scheme ensures that 
the eye is drawn immediately and involuntarily to  the bright white controls. 
The most powerful symbols in human culture are always reduced to their 
absolute minimal form. 

Usability. Improving the approachability and rnemorabiliy of a product 
necessarily enhances usability as well. Simple designs that eliminate unneces- 
sary variation or  detail make the variation that remains more prominent and 
informative. In fact, it is nearly impossible to operate a simple design like the 
Belmont radio incorrectly. 

Principles 

Understatement can be a difficult quality to grasp through consciol~s effort. Unity 

Apart from the obvious focus on economy, or minzmization of component Rsfinement 

para and simplification of the relationships between parts, simplicity in Fitness 

design depends upon three closely related principles. The elements in the 
design must be wified to produce a coherent whole, the parts (as well as the 
whole) must be refined to focus the viewer's attention on their essential 
aspects, and the fitness of solution to the communication problem must be 
ensured at every level. 

14: Traffic signs depend heavily on over-simplified, highly schematic imagery to alen the driver to 
dangerous sit.at ons. Esch s gn -eiers toageneral classof nszam v.lth a correspsno ng 

set of plans and precaut cns, xner than tne specifcs of any mrticular roadway. 
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15: The elegant Japanese chasenwhisk IS 

created from a single piece of bamboo whose 
fiken have been split, formed. and rejoined. 

Elegant tools and utensils such as rhc Japancse chasen tea whisk (15) pos- 
sess a unity that derives from the intimate relation of a minimal set of parrs 
in pursuit of a common goal. Whenever a single part plays more than one 
role, the unity of the overall design is enhanced, Elegant solutions produce a 
maximum of satisfaction from an absolute minimum of components. 

British poster designer Abram Games recognized the key to communication- 
oriented design in his philosophy of ''mazimurn meaning, minimum means" 
(Livingston, 1992). Visual identity programs, like posters, must be very con- 
cise to cut through the torrent of competing messages encountered in every- 
day life. Identity symbols have evolved over the centuries from the highly 
pictographic trade-marks of the medieval shopkeeper to the more abstract, 
symbolic marks used in today's brand and corporate identity programs. 
The classic Mercedes Benz identity symbol (16) is a familiar example with a 
strong symbolic quality. Its unity derives from the powerful integration of 
the tbrec-pointed star with the center of the circumscribing circle. The axes 
of the star focus the viewer's attention on the origin of the ring. This conver- 
gence maximize the integration of the basic forms and the unity of the 
resulting design. 

The E C ~  phone from ECCO Design, Inc., (17) displays a similar unity of form 
in the common curvature of its handset and cradle. Instead of resting in a 
cavity carved into or molded onto the surface of the phone, as in most con- 
temporary designs, the handset is held in place by virtue of its integration 
with the contours of the base itself. The relationship of the two elements was 
clearly planned from the beginning rather than a tacked-on as an after- 
thought. Visual unity in product design ensures that all of the individual 
components work together toward a common purpose. The role of the hous- 
ing is to  provide not merely an enclosure, but also a visual field within which 
control elements and visual displays can be properly related. 

16: Circle and star are fused together in the 
classic identity symbol for Mercedes-Benz. 
Image murtesy of Oaimler-Benz. Stuttgart 
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1 2  The ~ n r f ~ e d  form of ibe EC 2 P5one  fro^ ECCO Des~gn Inc IS most apparelt 17 t l e  
shar2d contour of handse: anc crsc e. -re rnechantsm 1s des gned n not tackea on as an 
sherthwght (See also color plate 1). 
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18: Acorn-~~!s~ ~csion j1.8~d.i- ::.IN bo sccn In the heXlStal :r n e 3 . i t  ir ij~t:l  t i c  
NeXIStepG; 3e9jrJ c ~ ; r ~ f  v.ki:n camefirst, thec~r~r~linatior.~:c!. hc,c;i Ilnlr.? . 
and physical product underscore the impression of a total solution 

Visual unity in the human-computer interface may rake many forms. The 
foremost consideration is the integration of the visual language elements 
used thoughout an application. Ideally, the same visual language should be 
apparenr in the system software as well, and iudeed, throughout the entire 

end-user environment. NeXT pursued this ideal to its logical conclusion by 
using a single design language to unify even the hardware with the system 
and application software (18,19). This elegant design contrasts sharply with 
the colorful workstations from Silicon Graphics (e.g., Indigo, Crimson, 
Onyx), which awkwardly share the same egg-shell colored monitor. With the 
demise of the NeXT hardware business, this admirable unity will disappear 
for most NeXTStep users. 

19: BY matcilng the SJB C-a1185 01 the hardwale. NeXTSle3 traqsfornsa 
the or8glna graysca e dlsp ay 'rom a rnarket~ng l~ab~l~ty  to a hhlgn-sh, e asser 
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20: The network diagram for the London Underground reflects a problemoriented 
refinement of mc area's pr , E ~ C  g;~q~.tr:? y .  3v (auccslly rornpresslng the distall?e% 
tmtweenouthl~nq stilttons. th i niayr ,~.~ u e c ,  I., Ine t.rst 'fishaye' view Ucr :]I, ' , 
Henry C. ~eck ,  7935. (See also color plate 2) 

Redmtion through successive refinement is the only path to simpliciry. To Refinemant 

create an elegant solution, anything that is not essential to the communica- 
tion task must be removed. Public transportation maps have for years 
applied this principle to present complex routing information in an under- 
standable way. one of the earliest and most famous examples is the route 
diagram for the London Underground system (20), which has retained its 
basic fonn since 1935. Instead of maintaining the geographically correct 
position and orientation of each line, these diagrams maintain topological 

21: The -entation o'a 5 naie 'ne p a m  u e e n  further refinement of :red agram's i om,  s rze 
~Rl lerswnoarealm8di  aooaSo:retra n need only concernthernsehRsw th me seq,enc6 of StcDs . ... .. ~ 

and the wailability of connections. 
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accuracy while introducing simplifying generalizations that regularize the 
positions and orientations of lines, stations, and transfer points. In addition, 
the diagram provides a primitive fisheye view (Furnas, 1988) by compressing 
physical distance in outlying areas. By reducing and regularizing the spacing 
between stations, the diagram can accommodate more information in the 
same physical space. The same approach is used in the route diagram for the 
London Underground's Victoria Line (21). In &s case, however, the generaI- 
ization is even more extreme, since the orientation with respect to the sur- 
rounding geography or even the relative distance between stations is not 
important to riders who are already on the train. All that matters is the 
sequence of stops and availability of connections. 

22: Simple, refined, forms convey the basicfunctionalityof thethese pointing devicesirom Microsoft 
(a)- (design by iDEO Product Associates) and Apple Computer (bl. The aesthatics and ergonomics of 
each desisn are superior to their recent replacements. 

Refinement of physical form can be seen in the original Microsoft Mouse 
and Apple ADB Mouse (22). The elegance of each design surpasses that of 
competing designs created before and since. Both designs feature button ele- 
ments integrating tightly with the basic curves or planes of the mouse while 
still retaining a distinct identity. In the Microsoft Mouse, the left button (the 
primary control in the Windows environment) is half again as wide as the 
right button. This simple visual cue for button targeting is supplemented by 
a tactile cue in the form of a subtle ridge separating the m o  buttons. 

The external appearance of GUI software has changed very little over the 
years. Researchers have experimented with minimalist interfaces that reduce 
the prominence of window borders, mllbars,  and other familiar GUI con- 
trols, but few tangible results have been obtained. One problem is that hid- 
ing 'distracting" controls also removes the visllal affordances (things that 
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suggest interaction possibilities) those elements provide. The scrollbar itself, 
for example, reminds the user of its availability as well as its operation. 
Removing visual cues is disorienting, particularly for beginning users, but 
also for experienced users who can be disrupted by the abrupt transitions as 
controls materialize and disappear again. 

An alternative approach can be seen in Penpoint, where some controls were 
replaced with simple gestures. PenPoint's elegant notebook metaphor (23-a) 
eliminates all extraneous details (note the absence of spiral bindings, perfo- 
rations, rounded corners, ruled lines, etc.), depending largely on its vertical 
orientation and, of course, the tabs that have inspired a whole new genera- 

25: The elegant highly refined interpretation of a +per notebook in the PenPoint user interface (a1 
contrasts sharply with the intrusive, overly literal "notepad" cues provided by the Sharp Wirard (b). 
The former conveysa global impression of notebook-n-ness. while the later dependson crude "labels." 

tion of notebook-builders. Compare the elegant PenPoint dipplay to the busy 
Sharp Wizard screen (23-b) with its bulky spirals and axonometric rendering 
showing the dimensionality of the pad. Note how the spiral must sometimes 
be shortened due to space constraints. How inreresting that this product, 
with its much smaller display, chose the more costly (in terms of screen real 
estate) route of a highly detailed literal representation. 
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24: The frugal deslgn of this Shaker sewing desk makes full use 
of the many small enciosed spaces while prmiding constant 
access to the work surface. Photo by Michael Freeman. 

Designs alre never evaluated in absolute formal terms, but rather, succeed or 

fail on the basis of how well rhey solve a particular problem. Solutions can 
be more or less appropriate in their method, their process, or their outcome. 
Elegant solutions solve problems with maximum effectiveness through ave 
nues that are desirable in their own right. In addition to its h e  construction, 
the Shaker sewing desk (24) reveals a design of remarkable compactness and 

25: The Japanese kanbansign identdies the wue of a d s  or 
sewces otferea oy rP s estac 'siment whole blend~ngnaturally 
wth trad : cne C J  oiqg nater 9 s Jseo in the facade 
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& File Edit Search Format Font Style 

26: The modest design goals and focus on core functionality apparent in the original MacWrite and 
MacPaint applications reflect the commitment to an appropriate balance between capability and 
cornplexily seen in the first wave of software created for "the rest of us." 

economy. The maximum use is made of the space consumed by the desk. 
The depth and accessibility of the drawers, as well as the leg-room under the 
desk, are all increased by allowing the drawers to open to  the side, rather 
than the front. Tiny storage compartments throughout the desk reflect the 
need to accommodate materials and supplies. In short, every element reflects 
the practical concern of supporting the task of sewing. 

The traditional kanban sign on many Japanese storefronts (25) reveals a 
similar sensitivity to the qualities of thematerial. In Japanese architecture, 
the concepts of subdued beauty (shibui) and elegant simplicity (wabi) are 
seen in the refinement and natural character of the buildings themselves. The 
k b a n  is an art form in its own right, but its fimess as a signage element is 
apparent in its visual compatibility with the surrounding material context. 

In user interface design, the material choices are typically much narrower, 
but the digjtal medium can still be presented more or less appropriately. The 
original MacPaint and MacWrite applications (26) exemplified (and in some 
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sense, defined) the philosophy of the early Macintosh software environment. 
These simple, straightforward, and highly graphical applications were 

- - 

appropriate for the technical level of the target user as well as for the limited 
capabilities of the original machine. The presentation in each case is concrete 
and explicit, with visual affordances or reminders to help users recognize the 
tools available to them. Simple mechanisms such as the memorably vivid 
"Fat Bits" magnification mode in MacPaint helped users understand the 
novel technology while e x p a  them to some of its power and flexibility. 
As simple as they were, these two "bundled" applications met the needs of 
many early users all by themselves. 

27: The Chicago screen font was designed with the limitations and requirements of the low- 
resolutio, Maantosh display ~n mlnd. The thick vertical elements ensure that each character 
remains visible when dimmed with the standard C&percent gray pattern. 

The Chicago screen font used for widget labels throughout the Macintosh 
system software (27) provides an even better example of matching a design 
to the material qualities of the medium. The font was designed to ensure 
adequate legibility and contrast on low resolution (72 dots per inch) video 
displays. The thick vertical elements provide characters that remain legible 
even when some of their pixels are removed by the standard fifty percent 
gray pattern used to indicate the inactive state on the Macintosh. The Chi- 
cago font's unique typographic character and fitness to the display task 
helped make it a defining feature of the Macintosh interface from its earliest 
days on. The original design continues to thrive even as the technological 
limitations it was designed to accommodate have begun to disappeat: 
Apple's recently introduced TrueType fonrs include a scalable, outline-based 
version of Chicago even though the need for the pixel-level tuning seen in 
the original bitmap font is largely eliminated by the higher resolution output 
devices for which scalable fonts are intended. 
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Common errors related to elegance and simplicity can usually be attributed 
to poor planning, poorly communicated structure, or attempts to go beyond 
the scope of a coherent, focused design. The inevitable result is visual or con- 
ceptual complexity and confusion. The mistakes described below are all too 
typical in today's applications. 

28: Clutfer and visual noise. The advent 
of the GUI has meant more, not less visual 
clutter in most computing environments. 
Today software products are designed. 
marketed, evaluated (and all too often, 
purchased) on the basis of their aggregate 
feature set. even though many features 
are used rarely, if ever, by the vast majority 
of users. The oniy way to deal effectively 
with this unfortunate reality is to logically 
structure the presentation so that each 
display contains a manageable amount of 
information. Applications that try to pack 
as much information as possible into each 
screen create problems that rival the 
worst character-based displays. This win- 
dowfrom a personal information manager 
is crowded. confusing, and almost impos- 

sible to scan. The window contains so 
much functionality that the usual I-pixel 
lines were not prominent enough to divide 
the layout into multiple regions. Instead, 
the design uses heavy 4-pixel horizontal 
and vertical dividers that do more to attract 
attention to themselves than to create 
meaningful higher-level units. laaddition. 
the window's gray background turns a se 
ries of carelessly positioned text fields 
(with their bright white interiors) into a dis- 
tracting pattern snaking randomly through 
the left-hand side of the display. While 
functional overload is d~ear~y a problem 
with this design. effective use of visual law 
guage and display structure would bring a 
noticeable improvements. 
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Cut 

Paste aK U 

l u f  Shifi+Del 
COW Ctrltlns 
p a s t e  ShiH+lns 

NewTransaciion CtrltN - 
t<it CtrtrE 
Delete Transadion CtrltD - 
Yoid Transaction CtrltV 

Horizontal: 

Vertical: 

I Z O T ~  Transfer Ctrl+X I 

Memorize Transaction Ctrl+M - 
Find Ctrl+F 

Distr ibute: 

29: Interference between competing 
elements. Menu accelerators 1i.e.. indivi 
dual keyboard shortcuts that invoke menu 
commands directly) in Windows (a) use 
purely textual cues for both the qualifier 
(e.g., Ctil, Alt, Shift - the keys you press to 
indicate that the next key should invoke a 
command) and accelerator keys. These al- 
phabetic qualifiers -along with the "+" 
symbol used to separate qualifier and ac- 
celerator - interfere with the accelerator 
characters, and sometimes with the menu 
items themselves. Contrasting these a e  
celerators with their Macintosh counter- 
parts (b) demonstrates the effectiveness 
of the simpler approach, in which a single 
graphical symbol is used as the qualifier 
for all accelerators. Because the "propel- 
ler" symbol is not confusable with the aC 

P ~ e f e r ~ n c e s  C 

EIcdrnnlc Pnyinsnl l r ~ f u  
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Center: 

phabetic characters, and because there is 
less visual information in the surrounding 
area. the Macintosh acceieratorcharacters 
are far more readable than their Windows 
equivalents. They can be noticed in periph- 
eral vision while choosing items with the 
mouse, which makes the logic of the a e  
celemor scheme more apparem and inci- 
dental learning more likely. The same kind 
of visual interference is apparent in the 
Alignment icons from the OPEN LOOK De- 
veloper's Guide (ct. The readability of 
these images suffers from an irrelevant 
variation in shape within each icon that 
serves to obscure the relevant variation in 
alignment. 

(a) (c) 

30: Using explicit structure as a crutch. 
The presence of nested bounding boxes is 
usually a symptom of a poorly organized 
layout. Packing information as densely as 
possible and surrounding the resulting 
groupings with explicit borders is never a 
good substitute for structuring the layout 
effectively in me first place. Bounding box- 
es interfere not only with the scanning of 
the items they contain, but with the sur- 
rounding items (including other bounding 
boxes) aswell. Note, fofexample, how the 
gaps between bounding boxes, border 
lines, and textfield boundaries form a mes- 
merizing pattern at the bottom of the Foot- 

note dialog above la), where a single 
textfield is surrounded by four levels of 
bounda~information. When proper Spatial 
relationships end sufficient margins are 
maintained, explicit structure is rarely 
needed to ensure proper visual separation. 
Unfortunately many applications include 
structuring devices even when they are 
'completely unnecessary. The Son dialog 
(b) would have reasonably effective spatial 
grouping basedon vertical alignment alone 
if the vertical dividers were simply re- 
moved. i 

Elegance and Simplicity 31 



'ao?paiu! pleoq 
-hey luellaoxe ue sap!nwd pue '(Bu!snow 
az!uu!u!w 4 3 ! q ~ )  suollnq pweds A[eso1o 

'sapou helds!p elq!xelJ se~n iea~ 11 'mo 
a q l ~ o  suo! ie~!u!~ pue se!i!l!qedea a q l o ~ p a  
-idape Alln4eieo ajolu ueaq seq y 'suB!sap 
,,plJOM-leal,, 01 lEl!lu!S SSa! sdeqlad aI!qN\ 

'(~iuawaldw! 01 je!n!~i s! 4 3 ! 4 ~  'a~n lea~ 
adei elqenlm a41 ap!h01d ~o~elnqea lno' 

h a ~ a  i,uplnoqs h q ~ }  ~oielnole3 lea!sAyd 
B lag@ pau~alled Alas001 Aluo s! 'Isenuoo 
u! '(q) qe3eiuad   he^ 1n~6u!ueaw Aue u! 

uo!ge/nln3/eln3 $0 welqo~d eql p wuesse eya 
uo Bu!snao& WOJJ suB!sep Jotqnop esaya 

slueheld JOlBln3lE3 1831shqd e 40 SlU!eJlS 
-1jo3 lE!JeleUJ aq14o aoueadaaae lm!aJaun 

a q l  'isoq ~auo!iandwoa I!aql $0 hi!l!q!xal~ 
pue ~ a ~ o d  eqi aEeiana101 alu!l op suB!s 

-ap asaqi (Goleua laa!sAqd aql p slasn 
pesue!~adxa oi)~e!l!ws&aqAew Aaylal!yM 

,a3eds awes aqi u ! q l ! ~  papgo~d uaaq 
ansq plnoa suounq alemjos pqe3!pap 
qBnoq1 uana '(xaq '$30 '6ap) suopunb 

paU!qs a~e3!~dai o i  se l e ~  os se06 uene 
(8) gal aqi uo lapow eqL 'suB!sep leD!sAqd 

Bu!is!xe 40 suB!sep ete[nd!uew ot a~n>!$ 
j ! p  pue 'palaqel hl~ood 'papow Alweey eqi 

elaqlda~ hldlu!s 'aldwexa JOJ 'sJoielnalea 
Ino isow 'uG!sap aya uo suona!nse~ lenl 

-daouoo pu8 !ens!A hssseaauun sesodw! 
sAeMle isowle loelqo lw!sAyd e OI 601 

-sue aoaJ!p B SB loe&!ue aJew$os e Gu~uas 
-ejd 'hlelaldwoa pez!leeJ aq urn loqdaaw 

eq1 $! uahg ,uo!jelsuea lwe~!l A ~ A O  :E 

'Sd!qSUO!lBlaJ leiieds sno!nqo a s p a  
410 ql!M GU!JedalU! Aq 93u~wloged apad 
-uJ! l ! e ~ A e w  11 '1381 UI '601e!P 01(1 qBno~ya 

auewamw IeJnieu s,Jervre!n aql tarled 
ueqa eJou eiu!l saop y3oqpae~ ,.ll~d~aq,, 

Alsno!3suo3-$les yens 'eseo hue u! Allel 
-nieu P~MOIIOJ eney pinom a! qzed e 6uole 

eAe e w  peel Alajau (q) xoq Eole!p sad 
-ueuJs eyl  u! spueq Gu!au!od eqL 'hyel!w!S 

.lxai auepunpeJ aqi (Alleuo!ldo sdeyled) 
Bu!notua~ hq Aldw!s (Jellews epeu MOP 

+I!M aql JO) ~ s ! l  eq1 uj pepnlw uaeq eney 
plnoa swai! leuo!$ppe en!g se Auew s\j 

'uK!sep Bu!Aljapun eqi u! $0 ~oiea!pu! 
eiqe!leJ e +psi! s! aosgatu! aqi u! 1x01 dlaq 
p aouasa~d aqi 'eoe ldy~0~ leo!sAqd aqi u! 
suo!~ruisu! uo-pedei 40 e3uaS'Jid ay i  ayg 

k(l!o!!dru!s pue ooue6e13 z(: 

'el& e Ku!uedo $0 ysei snoi!nb!qn aqj JO 
Bu!pumslapun o!seq e pue MOPU!M a41 JO 

uo!iez!ueB~o eql w o ~ $  sno!riqo uaeq aneq 
plnoqs ley1 Bu!qiawos sdasn jjalot aaeds 
alqenlen sawnsuoo (8) anoqe Bole!p uo!pal 
a s  al!& aqi u! Bu!idwo~d leqden eA!sse%a 
ayL 'MOPU!M aq140 einmnjp Bu!Allepun 

aqi saJnosqo i !  )! 'aoeld isi!$ aqi u! uo!im!ld 
d e  eqa Bu!puais~apun LUOJ& siesn luenald 
osle ue3 y - UMOP slasn pa3ue!Jadxejwes 
MO]S1~fl[l,UseOp ,,aouels!ssa, e n s s a w  
'paqs!lqeasa ueaq seq uo!ie~!ldds a q l q l ! ~  
Ai!le!l!weio!seq B UBAB se uoos SB A e ~ a w  
u! laE dp!nb Unpo~d e saas Jasn e a q i ,  

ISJ!~ aqi InJasn aq iqB!w ieqi sp!e leuo!l 
-e6!neu hesseaauun 'polled uoqs Alan!$ 

-elel e JOJ Aluo A ~ ! ~ e u o ! ~ u n ~  uo!le3!ldde eqi 
q~ !~~e ! l !we iun  Allaoi u!euaJ suo!!eo!ldde 
lfls 40 slesn .sno!nqo eyj Bu!~oqqeg :ro 

l - w K *  p UDI.~DD!~~~D -41 PPQ 01 olred KLOL 01 rlpj u l n a a ~  orn 



3f: Excessive detail and embellishment 
The siren song of photographic realism is 
difficult to resist, particularly given the 
natural human receptiveness tovisual 
stimulation. In the GUI, as in any new me- 
dium, more effort has been expended on 
faithfuliy replicating familiar themes than 
on uncovering the unique characteristics 
and qualities of the new electronic medi- 
um itsen. Electronic media allow us to fe 
cus to an unprecedented extent on the 
essential elements of a design, but only if 
theavailable bandwidth is not squandered 
on graphical cliches and self-conscious or- 
namentation. Graphicai embellishments 
that serve only to underscore the "real- 
ism" of the design such as the sheen of 
simulated brushed aluminum buttons (a), 
the sparkling splash screen (bl orthespec- 
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ular reflections on spherical plastic buttons 
(cl eventually grow tiresome despite the 
initial "oohs" and "aahs". These qualities 
rarehj add to the long-term visual appeal of 
the product because they subvert rather 
than enhance communication. The extent 
to which this quest for graphical pinan 
has replaced concern for effective commu- 
nication can be seen in the subtle highlight- 
ing of the spherical "OK" and "No" but- 
tons (cl. The buttons change colorwhen 
pressed (woe to the user with colordefii 
cient vision), but otherwise provide none 
of the essential visual feedback that p m  
vides the illusion of manipulating a tangible 
object. 

34: Gratuitous dimensionality. Most peo- 
ple love the sense of tangibility imparied 
to a widget set by the popular pseudo-3D 
rendering technique in which highlighted 
and shadowed borders simulate a physi- 
cally raised surface. It can even be argued 
that this visual treatment plays a valuable 
role in identifying "pushable" controls. 
The increasing use of 3D in situations that 
do not take advantage of the added dimen- 
sionality. however. is more difi icult to de- 
fend. In the examples aEove, the chiseled 
"inactive" feedback in the toolbar icons (a) 
and the 3D treatment of the textual label 
(b) both impede the legibility of the result- 
ing signs. Legibility is also reduced by the 
unnatural foreshortening of the sides of 
the 3D palette (the Button Cube) {c). This 
3Dstructureactually completesa complex 

(and slod animated rotation whenever the 
user switches to a different set of tools. 
Whiletheobviousefficiency and scalability 
concerns (how do the design handle more 
than four palettes?) are serious enough, 
the design has problems even as a static 
display. The view of the "next" palette is 
t w  narrow and distorted to be wry recog 
nizable. so the complexity introduced by 
the third dimension provides little addition- 
al information over its 2D equivalent. Like 
the upturned page corner in the bottom of 
a "book" window (d), i i  is simply dacora- 
tion attempting to woo the consumer with 
its seductive splendor. 
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3e: All of the above. The most spemcu- 
lar failing of simplicity is often seen in 
those products trying most earnestly to 
simplify the GUI for non-technical users. 
Applications -even whole environments 
such as MagicCap from General Magic- 
attempting to leverage users' knowledge 
aboutthe physical world through a "3D Of- 
fice" lor 30 world) metaphor are begin- 
ning to reach the marketplace. This 
approach has always been something ofa 
rite of passage for GUI designers. While 
many wouid admit (when pressed) to ha+ 
ing the~rversion of the 3D desktop tucked 
neatly away in their files, its basic flaws 
are wideiy recognized. The extremely liter- 
al translation of the "real" world seen inall 
such attempts, for example, virtually en- 
sures that users wiii find the resulting ew 
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vimnments cumbersome and inefficient, 
and probably just as cluttered as their real- 
world office. interestingly enough, the 3D 
office nearly aiways suffers from both an 
unnaturalpoint of viewand an awkw'ard 
rendering style that effectively eliminate 
the impression of being in a real physical 
space. Ironicaliy, this phenomenon can be 
traced directly to the 3D representation it- 
self. since accurate perspective conflicts 
with effective use of display space wher- 
ever two-dimensional editing tasks pre- 
dominate. When the standard File 
Manager, Task Manager, and Program 
Manager appear in front of the virtual desk, 
as in the Windows desktop replacement 
shown here, any iliusion of true threedi- 
mensionality that might have arisen is 

' 

quickly shattered. 

What is simple should be treated simply, what is difficult 
should be redueed to the simplest terms. 

Jmsf Mlller-Brockmann 
The Graphic Designer and His Design Problems 

Techniques 

Elegance cannot be easily summarized in a few rules of thumb. It depends Reduction 

heavily on taste, and taste can only be developed through prolonged expo- Regularization 

sure to a sedes of high quality examples forming the benchmark against Leverage 

which subsequent solutions can be judged. Because complex designs rarely 
seem elegant, simplification is an important step in the development of any 
elegant solution. Three basic techniques can be used to simplify a design 
solution: 

*Reducing a Design to its Essence 
*Regularizing the Elements of the Design 

Combining Elements for Maximum Leverage 

To the extent that the overall approach is appropriate to the task, the ele- 
gance of the resulting solution will be enhanced as these techniques are 
applied. W i t h  practice, these techniques become second nature. You will 
begin to apply them - almost unconsciously - t o  every emerging solution. 
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36: This map of the San Francisco Bay area from USAtbs shows use of reduction to produce a level 
of detail appropriate for the Intended audience. The simplifiad deslgn speeds orientation and 
fadlitates reading a t  a glance Design byThe Understanding Business. (See also color plate 51. 

ducing a Design The most fundamental design technique is reduction. An elegant design 
ks Essence must be reduced to its essential elements and each element reduced to its 

essential form. The travel maps produced by The Understanding Business 
(36) make extensive use of reduction as part of its distinctive visual lan- 
guage. This map of San Francisco and the surrounding area of Northern 
California eliminates any detail that is not likely to be needed by someone 
traveling through the area (the audience for the atlas in which these maps 
appear). The result is a truly elegant solution in which the simplified presen- 
tation solves the navigation problem for its target user in a way that makes 
the maps aesthetically effective on p d y  formal grounds as well. 

37: Reduction plays the critical role of emphasizing canonical features in these public information 
icons develoued for the U.S. Deuanment ai Transportation (DOTI bv the American Institute of 
Graphic ~ r t s ' ( ~ i 0 ~ l .  Design by cook & Shanosky Associates. 
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Good design is simple, bold, and direct. It ensures that significant design ele- 
ments will be noticed by removing insignificant elements wherever possible. 
The familiar public information signage (37) developed for the U.S. Depart- 
ment of Transportation (DOT) was commissioned by the American Institute 
of Graphic Arts following an extensive study comparing the legibility and 
aesthetic qualities of 28 existing signage programs (AIGA, 1981). The picto- 
graphic signs focus on elements typical of an entire class of objects rather 
than on the details of any one instance. All visual details except those needed 
to identify the object's category are removed. This reduction of iconicity 
makes the images more portable across cultural and hguistic boundaries. 

Even "essential" elements can often be removed to good effect. Images are 
often more visually appealing - and just as idendfiable - when portions of 
the image are suggested rather than explicitly depicted. This technique is 
especially common in visual identities and signage systems where impact and 
recognizability are critical. The partial contour of the " A  in the identity for 
London's Victoria and Albert Museum (38-a), for example, is easily com- 
pleted by the viewer, thanks to graphical cues provided by the serif of the 
ampersand and the top of the partial letterform. Similarly, the upper portion 
of rhe wheel of the wheelchair in the DOT pictogram set (38-b) is only sug- 
gested, with no loss in clarity. Viewers are not only able to fill in "missing" 
contours. They delight in doing so. The active involvement of the viewer can 
make recognition easier and communication more effective. 

To apply this technique to interface design, the designer must simplify thc 
presentation as much as possible and question the functionality being pre- 
sented when the resulting display is still too complex. Every aspect of the 

38: Even basic contour information can sometimes be removed without impeding communication. 
When the overall form is clea-, tne eye s q ~ i t e  will.ng m supptq missing data s, as in this oeltity for 
the Vlctoria and Alben Museam, -01301 !a) - aesign by Pentagmm -and the DOT'S access icor Dl. 
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simpliciv does not mean want or poverty. It does not mean the ab- 

sence ofany or absolute nudity. It oniv means that the decor 
belong intimately to the design proper. and mat anything for- 

,ign to it should be taken away. 

paul m u e s  Grillo 
Form. Function, and Design 

39: Simplified iconic Imagery 1s a necessiiyat the small scale required by the e ~ o t e  workgroup pop 
up messaging system, from Visual Cybernetics. Reducirg the images to their essence and 
eliminating UnnecessatY variation helps the imns commjnlcate clearly even at this small scale. 

ln of these examples, the message is reinforced, not weakened, 

eNote POP-UP messaging system (39) is devoted to conserving display space non.essential elements from the design (or by resisting the tempta- 

sothat the window to remain open on rhe screen most of the time. ~h~ sim- tion to add them in the first place). Even experienced designers 

ple, elegant, imagery used for the button labels communicates heavily on trial and error to determine which elements are truly essential. 

without a need for verbat labels and the additional space they would require me use of =du&m as a design technique should be approached as a 

(the Process of reducing an image to its essence will be discussed at length in three-step process: 
Chapter 6). But the designers did not stop there. Most of the product func- 
tionality has been off-loaded into separate, task-specific dialog boxes. l-his 1 D ~ ~ - ~  the essential qualities (typically a short list of adjectives) 

design keeps the main window small and simplifies its window management that should be conveyed by the design, along with any fixed 

tasks: since the window need not be resizable, even the window header and elements, such as a name or label, an essential control, or a color, 
borders can be reduced to a simple outline. texture, pattern, or image. 

An even more ambitious reduction can be seen in the Macintosh start up 
screen. Instead of a stream of cryptic and often confusing textual status rnes- 
sages, the Macintosh operating system displays a simple image (the *happy 
Mac" icon in 40-a) that conveys the system status while introducing person- 
ality and occasionally even a little humor into a potentially stressful situa- 
tion. A textual error message (and the "sad Mac" icon in 40-b) is displayed 
only if a problem is encountered during the srart up sequence. 

40: The minimal feedback provided during the Macintosh boot sequence simply identifies the 
system status as normal (a) or abnormal (bl. 
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2 Critically examine each element in the design and ask yourself why 
it is needed, how it relates to the essence of the design (identified 
above), and how the design would suffer without it. If you can't 
answer any of these questions, remove the element. 

3 Try to remove the element from the design anyway. What happens? 
If the design collapses, either functionally or  aesthetically, the 
element must be replaced. Otherwise, consider omitting it from the 
final solut~on. 

Don't be afraid to  remove peripheral features or redundant information. 
These can always be replaced if users subsequently demand them. Effective 
design often involves o~erslmplifyin~ to help make a point. An ounce of 
inaccuracy can be worth a pound of explanation - if it helpstthe viewer gain 
a basic understanding of the message you are trying to convey. 

Summary: 

Reduction 
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used to  govern the placement of the llnes fhemselues. " 

sgularizing the When further reduction is not feasible, the remaining elements can be regu- 
lernents of a Design larized to further simplify the design. Regularity reduces information by 

repeating elements according to a discernible rule, principle, or rhythm. 
Human perception and memory operate more efficiently on regularized 
stimuli, since the visual complexity of the display is reduced while its struc- 
ture is enhanced. The predictability of a regular pattern allows the viewer to 
"scan ahead" more easily ro the area of interest when making a comparison 
or answering a question. Regularity also introduces significant aesthetic ben- 
efits, as evidenced by the nearuniversal human fascination with the decora- 
rive effect of repetitive patterns. 

Regularity can be achieved by aligning or reflecting elements along common 
axes, by standardizing or repeating sizes and spacing of components, or by 
reducing components to basic geometric forms wherever possible. In the dia- 
gram in Figure 41, the placement of the station labels on the same 45-degree 
diagonal used to govern the lines themselves underscores the schematization 
of the line orientations. Regularizing the weight of the lines throughout the 
diagram enhances communication by making the one discontinuity - the 
double width porrion in the lower right - immediately apparent. 
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42: Il~osignageptcgrar Ja.: yrc; s; 'co~agrdn for ~hcOxtord (Cnglandl f.1 .?P.I < -  'vl-n>r- AI: 
ubl~rcs the reoulnr smc1l.t: .,i 1s be-ric . ,t. 23 ic ~~cdulate rite sharp confns' :%T,.?er tt i% .., r ' 1 

elements in order to create a sense of stability in the dynamic visual identity 

Effective design balances contrast with regularity. The signage program for 
the Oxford Museum of Modern Art (42) uses regularization to balance the 
playful contrast between thick and thin forms seen throughout the system. 
Note how the regularity introduced by the absolutely consistent spacing 
between characters, lines, and vertical rules creates the impression of rigid 
vertical alignment at the global level (even though characters on two lines 
fall on different axes entilely), while exhibiting playful variation locally 
(where the three-letter words can be seen to break the alignment). This inter- 
play between global and local readings produces a dynamic visual identity 
that is stable, yet active and visually interesting. 

A3! Rwularization is both necessary and apparent in any keyboard layout. This information 
term nal deslgneo by PeiregaT for me Re:ers news agency empovs SLX e c:, cr ccdng to 
establ sh l~nct~onal kw groJp 13s rhc. emerge from the rhythm~c modular C6:dgro.rl ~ar te-r  
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4k The elegant NeXTStep browser displays uniform spacing from column to column. As the 
window is reslzed. ~t "snaps" to the modular dimension to maintain constant spacing. 

Effective design establishes a predictable rhythm. The importance of predia- 
ability in a keyboard layout (43) is obvious, but simpler tools benefit as well. 
The simple elegance of che NeXTStep browser, like that of a well-designed 
page, owes much to the regularity of its column widths (44). Columns can 
be added or removed by resizing the window, but the width remains con- 
stant throughout. Note how the rhythm is disrupted when the widths of the 
columns are reduced to the minimum required to display the labels at each 
level of the hierarchy (45). The irrelevant variation in column widths merely 
introduces visual noise and distracting apparent motion as the hierarchy is 
traversed, so the minor reduction in screen space is hardly justified. 

45: Reo-cing cc Jmn r/ 3ms to tne rnlnlmJm needed to c:so ay tl-e w nest 
tem may seem ce a 9c3A aea. D L ~  the irregular panern tnat res. ts is vis-el y 
dlsor:eir rs The raacr on the re8dab:llty of the resulting : spa) 7o.e tnan 
otIsets 1,ie minc- sav igs i? terms of screen real estate that results. 
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Continuity is not only the uninterrupted steps from 
one pointto another. but it is also the cohesive force 
that holds a diverse composition together. I -is L Dmdis 
A Primer of Visual Literacy 

Establishmg a pattern simplifies the design by moving the viewer's experi- Summary: 

ence to a higher level of abstraction. Thus, a series of black and white rect- Regularization 

angles becomes a "checkerboard" when suitably arranged. Design elements 
must be regularized on many levels simultaneously to produce this effect. 
Some generally useful strategies include: 

1 Use regular geometric forms, simplified contours, and muted colors 
wherever possible. 

2 If multiple similar forms are required, make them identical, if 
possible, in size, shape, color, texture, lineweight, orientation, 
alignment, or spacing. 

3 Limit variation in typography to a few sizes from one or two 
families. 

4 To reap the benefits of regularity, make sure critical elements 
intended to stand out in the display are not regularized. 

Any irregularity will be interpreted as si@cant by the user, who will cheer- 
fully ascribe to it a meaning even where none was intended. By regularizing 
noncritical design elements throughout the work, you will be able to attract 
the user's attention reliably by introducing an obvious irregqlarity whenever 
you do wish to make a distinction. 
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Combining Elements for 

Maximum Leverage 

46: The ubiquitous paper clip achieves its marvel of simplicity by combining the tensioning and 
grasplng functions needed by any clipping device within a slngle wire element. The Norwegian 
inventor Johann Valer is credited with the original design in 1899 

The most challenging means of simplification involves finding points of 
leverage at which design elements play multiple roles. When one part does 
the work of two, the elegance of the solution is always enhanced. The hum- 
ble paper clip (46) shows that eleganr design is not limited to expensive lux- 
ury items. The effectiveness of this familiar commodity is not compromised 
by its incredible simplicity. The clip combines the tensioning and grasping 
functions needed by any clipping device in a single strand of carefully 
stressed wire. Though we rarely pause to appreciate this elegant solution (an 
unfortunate consequence of effective design is that it tends to "disappear" as 
use of the product becomes transparent), its grace is hardly diminished by its 
ubiquitous presence and utilitarian role. 

47: Individual design elements play multiple roles in these identity marks for the Ohio 
Depanment of Education - Office of Sex Equiw (a). and the Floral Images florist service. 

Effective design is uisually efficient. Both of the identity marks in Figure 47 
incorporate multi-functioning visual elements. The rectangular element in 

the symbol for the Office of Sex Equity (47a), for example, forms part of 
the "E" in eqsdiq while forming the square that serves as counterpoint to the 
circular element in the underlying "different but equal" theme. In the second 
example (47-b), the vertical stroke of the "F" (for Floral Images) curves 
organically through a transitional flourish to double as the stem of the 
mark's bird-of-paradise flower. 

Leverage is particularly important in user interface design, where screen real 
estate (the amount of display space available to the application) is a precious 
commodity that's always in short supply. Successful designs use Leverage 
extensively to  simplify standard elements that recur throughout the environ- 
ment. One of the best examples is a GUI window's title bar (48), which pro- 
vides not only a place for labeling the window, hut also an area for locating 

48: Leverage abounds in a window header, which is at once a label. a drag area, and a space within 
which to Dresent window manaaement controls. The lines used to highliuht the active window 

- - -  - -  - -  - Images I 
Name Size Kind lodified 

provide fbnher leverage by affor;iing draggabiliw even as they increase the window's prominence. 

D Freehand 1 1 3 K  document Mon, Jan 1 1, 1993 

m Freehand 2 9K document Mon, Jan 1 I, 1993 
Freehand 3 10K document Man, Jan 1 1,1993 

m Picture 5 17K dooument Mon, Jan 1 1 ,  t 993 

a I IOPI 

window management controls, indicating when the window is active, and 
allowing the user to drag the window to a new location. Similarly,a scroll 
bar provides not only a handle with which to scroll the window content, but 
also an indication of the current location in the document and (in some 
GUI'S) the portion ofdthe document that is currently visible (44,481. 

& - 

- 

i 

Leverage is difficult to achieve because it requires insight into the user's task 
domain. When it becomes apparent that two controls or displays are almost 
perfectly coordinated (or perfectly complimentary) the designer can use the 
same mechanism to support rhem both. A clever example of this technique is 
seen in Wordperfect Office (49). Instead of adding an extqa message line to . 

48 Elegance and Simpiicity Elegance and Simplicity 47 



Newkppoinbnem 

end campany patty 

I . .  CMtYtr:: : ': 
Replyin Serider 

4!3: Leverage in a GUl presentation is often made poss~ble when two aspects of the user's task 
are rnutuaily exclusive. In thlswindow from Wordperfect Office. the window title is replaced with 
a string describing the current function as the user browses through a menu. 

each window, the design re-uses the window's title bar to display help infor- 
mation while browsing items in the menu. Because users necessarily choose 
the correct window before they begin looking for the menu command, they 
are unlikely to need the contextual information provided by the title while 
navigating the menu.system (which is the only time the help display is used). 

Effective design utilizes every component to its fullest. While every GUI con- 
uol requires some form of label, each control doesn'r necessarily require a 
label all its own. Indeed, identification can often be provided by context. 
When controls have different logical priorities, labeling items uniformly 
across levels (SO-a), obscures the relationship. Combining labeling functions 
allows the logical relation of the-subordinate parameters to be conveyed by 
their position and "indentation" while making it clear that the hgher level 
labels to apply to the subordinatesas well (50-b). The consolidation of irrel- 
want detail makes the important information immediately apparent. 

5128: I Dlmenslons 1 scaling 3 ih:lrs SIZ~: ( D I ~ B ~ E I O ~ S  I scaling I w ii?c!?e~ 

UniformR~: ~ r e s @ r v e  Proportions Pressrva Proportions 

nehht: % of orlglnal 50 % of Orlginai height - 
Width: 200 @J I of  original 200 5 of Original width - 

Position: 1cent.r 1 Offset 1 B cm Posltlon: Center (Offset 1 ITJ cm 

Loftoffsat: ZOWtrn 20 cm from left - 
Top Offsst: ~ r n  20 cm fmm top - 

W! -e~erage can oflen oe achieved by expioit.ng contaxtua cforratior 9,0, ced by the aisplay 
.rse f I sJa inzerference oe:ween aoiacent labels (a) csr ae *ec-ced oy al o h  rg  each bald label 
in b-'e efrnend co .mi :o ser the context for several sboo-c nate centrals o r  tne nght ibl. 
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Elegance is achieved when a variety of roles is accepted bv 
each part, permitting the whole to operate a t  several levels of 
awareness. with interweaving functions inflecting one to aw 
other in a state of equ~iibrium and flux. 

1 Kmrne Barrett 
i Logic and Design 

Achieving maximum leverage for each element in your design requires a Summary: 

thorough understanding of both the communication problem at hand and Leverage 

the design elements at your disposal. As a design nears completion, it shouId 
be systematically examined to determine if any unneeded redundancy 
remains: 

1 Review the functional role played by each element in the design. 
(This informat~on should be a natural product of the reduction 
phase.) 

2 Look for situations where multiple elements are filling (or partially 
filling) the same role. 

3 Question whether an element's .role could be filled as well by an 
adjacent component, possibly after minor modifications. 

4 Combine redundant elements into a single, simpler unit or replace 
the lot with a common higher-level idiom from the target 
environment designed to address the situation. 

Maximum leverage is not desirable in every design. Particularly in user inter- 
face applications, too much leverage can cause problems if it introduces 
complex mappings that must be remembered by the user. The clalsic exam- 
ple is the digital watch whose multiple functions and modes of operation are 
accessed through a pair of tiny buttons. The difficulty of remembering which 
buttons to press (arid how many times!) quickly outweighs the aesthetic 
advantages of the economical design. When leverage can be used to reduce 
the complexity of the interface, however, it enhances both the usability and 
the aesthetics of the product. 
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