
CSE 403
Design



What is “design?”

de·sign/dəˈzīn/

Noun:
A plan or drawing produced to show the look and 
function or workings of a building, garment, or 
other object before it is built or made.

Sounds go
od...not ve

ry u
seful.



What is “design?”

Vision/Requirements
Fonts

Logos/Iconography
User interface

User experience
(Photoshop) Mockups

HTML/CSS/JavaScript(?)



What is “design?”

• Part of the requirements process?

• Drill down from architecture?

• Specification vs. implementation?

• Artistic/Creative vs. engineering?

• Strategic vs. tactical?



What is “design?”

• Deep, emotional, visceral expression of a 
product/company/brand

• What a product does/How it is used

• Human interface without regards to 
implementation

• “Pretty pictures” 



Examples of good 
design?



Fonts

Four score and seven years ago our fathers brought forth on this	
 
continent	
 a	
 new	
 nation, conceived in liberty, and dedicated 
to the proposition that all men are created equal.

Now we are engaged in a great civil war, testing whether that nation, or any 

nation, so conceived and so dedicated, can long endure....

serif vs. san serif

kerning
font stacks

typography

Not go
ing to

 tal
k a

bout th
is



Logos

Not go
ing to

 tal
k a

bout th
is



Iconography

Not go
ing to

 tal
k a

bout th
is

Twitter Bootstrap!



We’re blowing off a lot

Vision/Requirements
Fonts

Logos/Iconography
User interface

User experience
(Photoshop) Mockups

HTML/CSS/JavaScript(?)

•We’re going to side step most graphic 
design “stuff”
•Important but not necessarily 
“engineering”
•How are you going to get this aspect 
done?



User interface

The user interface, in the industrial design field of human–machine 
interaction, is the space where interaction between humans and machines 
occurs. The goal of interaction between a human and a machine at the user 
interface is effective operation and control of the machine, and feedback from 
the machine which aids the operator in making operational decisions. 
Examples of this broad concept of user interfaces include the interactive 
aspects of computer operating systems, hand tools, heavy machinery 
operator controls, and process controls. The design considerations applicable 
when creating user interfaces are related to or involve such disciplines as 
ergonomics and psychology.



User experience

User experience (UX) is the way a person feels about using a product, 
system or service. User experience highlights the experiential, affective, 
meaningful and valuable aspects of human-computer interaction and 
product ownership, but it also includes a person’s perceptions of the 
practical aspects such as utility, ease of use and efficiency of the system. 
User experience is subjective in nature, because it is about an individual’s 
feelings and thoughts about the system.



Information 
architecture

Information architecture (IA) is the art and science of organizing and 
labelling websites, intranets, online communities and software to support 
usability.[1] It is an emerging discipline and community of practice focused on 
bringing together principles of design and architecture to the digital 
landscape.[2][page needed] Typically it involves a model or concept of 
information which is used and applied to activities that require explicit details 
of complex information systems. These activities include library systems and 
database development.



• User interface

• User experience

• Information architecture

What does this mean?

These definitio
ns ar

en’t so
 helpful!



Who does this stuff?

• Artists, creative types, design school 
graduates

• Computer scientists, HCI specialist

• Engineers, product managers

• You!



Practically speaking

• How do users (humans) get “things” done

• How does functionality get exposed and 
utilized?

• How does a product make users feel what 
we want them to feel?

• How do express meaning and functionality 
effectively?



More practical

• What do the screens/application look like?

• What are the steps a user must do to accomplish 
a task?

• What do various buttons, knobs, sliders do?

• How do we get users to do what we want them to 
do?

• What state do we need to represent and how?



Usability is a goal

• usability: the effective of 
users achieving tasks

• Human-Computer 
Interaction (HCI)

• Usability and good UI/
UX are closely related

• A bad UI can have 
serious resultsMore o

n usab
ility

 when we ta
lk a

bout 

fee
dback

 an
d user

 tes
ting.



From requirements to 
implementation

• Users, use cases, functional specifications tell us 
what

• Implementation is the realization of those 
requirements

• Design is the piece in the middle -- what are 
screen flows? what do the screens look like?



Gross (incorrect) 
generalization

• User experience is the flow, states, and transition 
presented in an application

• User interface is the look and feel

• “UI” elements -- buttons, sliders, drop downs, etc. 
and what they do are sort of between User 
Experience and User Interface

• Information architecture is about data design and 
representation with “deep semantics”



Alternative (traditional) 
view on design

• Drill down from architecture that 
expresses requirements

• Components from a divide and conquer 
strategy from the vision and the coalescing 
of requirements

• Classes, database schemas, state machine 
diagrams Fits
 pretty 

well w
ith ideas o

f U
X, UI, IA



8 golden rules for UI/UX 
(Schneiderman)

1.  Strive)for)consistency.)
2.  Give)shortcuts)to)the)user.)
3.  Offer)informa9ve)feedback.)
4.  Make)each)interac9on)with)

the)user)yield)a)result.)

5.  Offer)simple)error)handling.)
6.  Permit)easy)undo)of)ac9ons.)
7.  Let)the)user)be)in)control.)
8.  Reduce)shortJterm)memory)

load)on)the)user.)

(from&Designing&the&User&Interface,&by&Ben&Schneiderman&of&UMD,&
noted&HCI&and&UI&design&expert)&



UI Building Blocks

• Buttons

• Check boxes

• Radio buttons

• Sliders

• Text boxes

• Text fields

• Drop down menus

• Dialog boxes

HTML Pages!



UI elements: examples

Button

Do the action

Slider
Set a value

Dialog Box

Pop up, with an action.  Maybe error message



More
Lists

Combo boxes

Toolbars

Menus

Speech input ala Siri,
GPS tracking,
eye tracking,

sensors,
etc.



What about output?

• Text (fonts, styles, css)

• Graphics

• Rich media (video, audio, ....)

Trivia: The <img> tag was not part of the original HTML spec. 
Its inclusion was revolutionary.



Pages: Fundamental unit of 
presentation of the (early) web

• A page of HTML (a document) is/was a key abstraction of the web

• Data was mostly read only but HTTP get and post allowed data to be sent 
from client (browser) to server -- interactivity!

• Page to page transitions based on user input was and remains a key concept

• AJAX changed the paradigm

• “Fat apps” implemented in Java or Flash on the client side also were not 
page oriented but were also popular

• AJAX has been a big driver of change

• Native mobile apps also changing the game



Requirements drive 
design



Requirements drive 
design

Requirements

•Actors
•Use cases
•Functional 
specification

Design

•Data model (schema)
•Class hierarchies
•Classes
•User Experience flows
•User Interface



Information Architecture -- more than just data design 
and representation

Representations

•Data model (schema)
•Class hierarchies
•Classes
•Method calls

•Can UML help?

Design drivers

•What are the things that need to 
be represented?
•What are their subcomponents 
(attributes)?
•How do they interact?
•1-1, many-1, many-many?



User Experience



Model User Experience/Interactions with 
a state machine



State machines

• Nodes are states, edges are inputs

• Satisfy use cases?

• What’s the state at the nodes

• Complete details might not be necessary

• Augmented by text

• Nodes realized with UI representation

• UML: tool and formalism for state machines



(Time) sequencing 
diagrams

Donor System Paypal 
search

donate request

listing page

donate page

transaction details transaction request

transaction confirmationdonation confirmation/
receipt



UML

• Unified Modeling Language

• Design tool...or is a requirements tool?

• Tools to help represent activities, actors, business processes, data 
representations, classes, control flow...

• Standardization for managing object oriented software engineering

• Tools and applications exist

• Helpful but....

• We’ll talk about this formalism in a few days



User interface



User interface





User interface

• Screen, page, “pixel” representation

• What state am I in?

• What are the inputs to get to a new state?

• Use user interface elements

• Are we being too restrictive?

• What about streaming media/async outputs?



UI Example

LIBSYS: Search 

Choose collection: 

Phrase: 

Search by: 

Adjacent words 

All 

T itle 

Y es No 

OK 

Default 

Cancel 

•Good UI dialog?
•Did the designer choose the right components? (assume there 
are 20 collections and three ways to search -- by title, author, 
relevancy)



Complex (multi-step) 
tasks

Newsletter creator 
software

•How does a publisher 
create this?
•What are the UI 
elements?
•How does the content 
get poured in?
•Can you re-use previous 
newsletters? (templates?)



Multi-step inputs: 
WYSIWYG



Multi-step inputs: 
Wizards



Multi-step inputs: Text



Where to get help?

• Do you have the skills/talent to UI/UX/IA or the other parts of “design?”

• Classes: CSE 440/441, CSEP 510, Design School -- but this doesn’t help you 
today!

• 99 Designs, outsource design firms -- but this costs time and money

• Friends willing to help?

• Do it yourself

• Twitter bootstrap

• “Appropriate” ideas/inspiration -- and even code -- from other places



“Appropriation”



Takeaways

• Design:  Is it engineering?

• User experience, user interface, information 
architecture might be

• The discipline is wide and deep

• More than just a drill down from architecture

• Close to corporate/product strategy/marketing

• What if you don’t have the skills/talent?


