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Preface 

As a freshman entering MIT I intended to be a physician, but early in my first year I made new 

friends who were taking mechanical design courses. They were always carrying around bags of 

interesting components and displaying metal parts they had made in the machine shop. I was 

bitten early by the design bug and took all the courses I could on the subject. My identity as 

designer was solidified in 1979 as a winner of the MIT ò2.70ó design contest (now 2.007), an 

outcome that gave me near celebrity status in the hacker-designer crowd at MIT. I was 

fortunate to have as professors Ernesto Blanco, Woodie Flowers, David Jansson, Warren 

Seering, and others who were deeply committed to design education. 

 
Karl Ulrich, age 19, winning the MIT ò2.70ó design contest. Source: MIT. 

I did my doctoral work in the MIT Artificial Intelligence Lab, focusing on fundamentals of 

design theory and machine learning, and developed a whole new perspective on problem 

solving and design from Randy Davis, Marvin  Minsky, Patrick Winston, and many other really 

interesting students and faculty in that lab. The AI Lab also had the best shop on campus, so 

after hours I designed and built cool stuff like a recumbent bicycle. 

In the 25 years since I was a student at MIT, Iõve been lucky to lead a professional life that 

blends teaching design, doing design, and researching design, a luxury afforded by the culture 

of the Wharton School and the University of Pennsylvania. 

My roots are in engineering design, and much of my professional life has been centered on 

product design. However, in the past 15 years, stints as an entrepreneur and a university 

administrator have broadened my conception of design to include the creation of services, 

businesses, and organizations. I intend for this book to be a synthesis of what I know about 

design based on the varied perspectives of teacher, researcher, and practicing designer. 

Narberth 
Pennsylvania 
United States 
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ONE 

Introduction to Design  

Here are some of the human activities characterized as design: 
 

Architectural design  

Automotive design  

Business design  

Ceramic and glass design  

Color design  

Communication design  

Engineering design 

Environmental design  

Experience design  

Fashion design  

Floral design  

Furniture design  

Game design  

Garden design  

Graphic design  

Industrial design  

Information design  

Instructional design  

Interaction design  

 

Interior design  

Landscape design  

Lighting design 

Machine design 

Mechanical design  

News design  

Packaging design  

Product design  

Production design  

Service design  

Software design  

Sound design  

System design  

Theatrical design  

Type design 

Urban design   

User experience design  

User interface design  

Web design  

The word design presents definitional challenges. Designers tend to view their own 

particular sphere of activity as the universe of the human activity of designing. For example, 

one of the twelve schools at the University of Pennsylvania is the School of Design. The 

school does comprise two clearly recognizable design activitiesñarchitecture and urban 

designñbut also fine arts and historic preservation. At the same time, the trade journal 

Design News, with a subscription base of 170,000, focuses quite narrowly on engineering 

design, a domain not included in Pennõs School of Design. I canõt think of another human 

endeavor with such confusing intellectual jurisdictions.  

Part of the problem is the English language. What we call design in English goes by 

several different words in other languages. For example, in German the words konstruktion, 

bauart, entwurf, planung, and design all refer to different activities that we call simply òdesignó 
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in English. (See the appendix to this chapter for an overview of the etymology of the word 

and synonyms in other languages.)  

Fortunately, at the level at which I treat design in this book, the activity of design is 

fundamentally similar across a wide variety of domains.  

Design is conceiving and giving form to artifacts that solve problems.
1 

I use artifact in a broad and atypical sense to describe any product of intentional creation, 

including physical goods, services, software, graphics, buildings, landscapes, organizations, 

and processes. These artifacts can be categorized into domains, within which specialization 

of design methods can be useful. 

Exhibits 1-1 through 1-8 are some examples of artifacts in different domains, all 

designed.
2
 Each artifact was conceived and given form to solve a problem. The form for 

artifacts need not be geometric. For example, the computer program in Exhibit 1-1 takes the 

form of a nested list of symbols. The problem need not be a pressing societal need, but rather 

any perceived gap in a situation or experience. For example, the Insalata Caprese is a 

wonderful artifact, but hardly addresses a problem in the deepest sense of the word. 

 

Exhibit 1 -1. A computer program to find the smallest divisor of 

an integer N, written in Scheme, a dialect of the programming lan-

guage LISP. Source: Abelson and Sussman, 1996.  

 

 

Exhibit 1 -2. Insalata Caprese, allegedly originally from the island 

of Capri in the Campania region of Italy. 
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Exhibit 1 -3. Connecting rods for an automotive engine. Source: 

LN Engineering. 

 

Exhibit 1 -4. The logo for Xootr brand scooters. Source: Lunar 

Design. 

 

Exhibit 1 -5. A glass staircase for the Apple Store in Osaka, Japan. 

Source: Koji Okumura 
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Exhibit 1 -6. The Sony Cyber-shot digital camera. Source: Sony 

Corporation. 

 

 

 

Exhibit 1 -7. The Eclipse jet. Source: Eclipse Aviation. 

 



5 

 

 

Exhibit 1 -8. Fisher Fine Arts library at the University of Pennsyl-

vania. Designed by Frank Furness and completed in 1890. Source: 

Wikipedia. 

Unifying Framewor k 

From code to cameras and logos to libraries, design domains are highly diverse, and the 

tools and methods used by designers in these domains can be highly specialized. However, 

the activity of design across all domains can be usefully unified by a single framework.  

I adopt an information processing view of design, largely consistent with that articulated 

by Herbert Simon in the 1960s (1996). From this perspective, design is part of a human 

problem-solving activity beginning with a perception of a gap in a user experience, leading 

to a plan for a new artifact, and resulting in the production of that artifact (Exhibit 1-9).
3
 This 

problem-solving process includes both design and production of the artifact. Design 

transforms a gap into a plan, which might, for instance, be represented with drawings, 

computer models, recipes, or parameter values. Production transforms a plan into an 

artifact.  

Note that the same word design is used in English as both noun and verb. The noun form 

may refer to both the activity of designing (e.g., Sammy is responsible for design of the 

Alpha 2000) and the plan that results from that activity (e.g., Sammy completed the design 

of the Alpha 2000). 

In my model, the user is positioned at the start of the design process. The word user, 

while awkward, is a term of art in professional practice. Equally ugly synonyms include 

customer, client, stakeholder, and consumer. We canõt even reliably substitute the term human, 

as users can be animals or aliens. (Instances of design for aliens are exceptional, of course, 

but consider that NASAõs two Voyager spacecraft carry with them ògolden recordsó 

designed in part for extraterrestrial users.)  






































































































































































































































































