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Can UML and the Unified Process Meet It?Can UML and the Unified Process Meet It?
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l Increasingly important as a competitive advantage.
l Usability means: 44ease of learning and remembering, 

44efficiency and reliability in use, 44satisfaction.
l Usability pays off: 44reduced errors, 44training, and 

44support; 44increased productivity and 44satisfaction.
l To achieve usability:

User Interfaces
l To users, the user interface IS the system.
l Usability and the quality of the user interface 

design are often critical factors in product success.

SOFTWARE

Especially in 
e-business!

Especially in 
e-business!
Especially in 
e-business!

Especially in 
e-business!

4 Understand your users.
4 Understand their work.
4 Model your understanding.
4 Design the UI to fit the models, 

your users, and their work.
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Meeting the Usability Challenge

n Usability in the Process and Language
n Use Cases and Task Models
n Actors and Roles
n User Interface Design
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Good News, Bad News
l The UUnified PProcess coupled with the UUnified 

MModeling LLanguage is a single framework comprising 
a comprehensivecomprehensive and customizablecustomizable collection of 
fully integratedfully integrated concepts, models, notations, tools, 
tactics, and techniques with supporting training for 
the disciplined disciplined and systematicsystematic generation of 
software solutions in virtually any applicationany application in
any domainany domain over the full range of scalesfull range of scales in system 
complexity and project time lines.

l Almost nobody is actually 
using it as sold or intended.
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Unified Process?
How important is user interface design?
l Kruchten, The Rational Unified Process (2000)

4½ pp. of 262

12 pp. of 450

l Jacobson, Booch, Rumbaugh, The Unified 
Software Development Process (1999) 

Sidebar p. 164 
on essential
use cases!

Sidebar p. 164 
on essential
use cases!

“We care about user interfaces…only if 
they are architecturally interesting. 
However, this is seldom the case.” 

“Based on feedback, we massage the 
prototype until it satisfies the needs of 
users.…The prototype then becomes the 
user interface specification.”

“Designing the user interface is part of the 
requirements workflow and not design.”

Design is Design is 
not design?not design?
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Unified Process?
But, the Unified Process is a dynamically evolving 
product. That is, of course, process.
So, what is available today on the official Web site?
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Unified? Not!
UML
8 No model or notation for user interface contents.
8 No model or notation for user interface architecture.
8 No complete specification of use case contents.
8 Inadequate narrative form of use case contents.
8 Only covers object-oriented systems.
Unified Process
8 User interface design as requirements activity.
8 Simplistic notion of logical and physical prototypes.

8 User interface design by 
prototyping.

8 Limited concept of user roles.
8 Limited user involvement.

UNIFIED
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Meeting the Usability Challenge

n Usability in the Process and Language
n Use Cases and Task Models
n Actors and Roles
n User Interface Design
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A Use Case Is
“A coherent unit of functionality provided by aprovided by a…
systemsystem, subsystem, or class as manifested by sequences 
of messages exchanged [between] the systemexchanged [between] the system and one 
or more outside users (represented as actors), together 
with actions performed by the systemperformed by the system.”*

*Rumbaugh et al., 1999

“A description of a set or sequence of actions, including 
variants, that a system performsthat a system performs that yields an 
observable result of value to a particular actor.”**

**Jacobson et al., 1999

In UML and UP, use cases are about the 
system and the interaction from the 
system point of view!
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The Language of Use Cases
Structure and contents
l What exactly do use cases contain?
l How are the contents organized?
l What do the contents mean? UML

No 
comment!

No 
comment!

Idiomatic expression
l What language and forms are used to express the 

contents that define use cases?
l How are these understood by software that supports 

use cases in analysis and design?
Interrelationships
l How are use cases interrelated and how are these 

connections expressed within the content of use cases?

No 
comment!

No 
comment!
Nothing 
to add!

Nothing 
to add!
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From Use Cases to User Interfaces
l UsageUsage--centered designcentered design was motivated by limitations of 

usability testing and other human-factors approaches.
l Many thought use cases were natural for user interface

design, yet early results were disappointing.

l It has ben applied & taught since 1993, published 1994, 
1995; complete text published 1999.

l Others have since recognized need to revise and extend 
use cases by abstraction and focus on purpose or goals:

Key to success is a shift of focus
from interaction to INTENTIONINTENTION,
from elaboration to SIMPLIFICATIONSIMPLIFICATION. 

4Cockburn (U.S., 1997)
4Graham (U.K., 1996)4Kaindl (Austria, 1995)
4Lee & Xue (China, 1999)
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Use Case Contents
ll NameName - essential purpose (transitive present participle)
ll IdentificationIdentification - for design process, tools, and tracking
ll Contextual purposeContextual purpose - meaning and purpose of use case 

in the larger context of the application and user’s work
ll Supported roles Supported roles - user roles supported by task case 
ll PriorityPriority - (optional) frequency, importance
ll Related use casesRelated use cases - specializations, etc.
ll Process Process -

separated,
numbered steps

nn PreconditionsPreconditions
nn External (asynchronous) extensionsExternal (asynchronous) extensions
nn User IntentionsUser Intentions and 

System ResponsibilitiesSystem Responsibilities

ll Business rulesBusiness rules - attached or linked where and as needed

nn Internal extensions Internal extensions (optional)
nn PostPost--conditionsconditions
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optionally at any point do:
canceling test; or resetting entry

optionally at any point do:
reporting error

USER INTENTIONS SYSTEM RESPONSIBILITIES

2. Pick desired test

4. in any order:
optionally: set Print option;
optionally do: adjusting test setup

5. Start test

1. Show list of standard tests

3. Show chosen test setup

6. Run test
7. do: reporting test results

running predefined test
Purpose: setup and conduct standard test with or without modification.
Supports: routine test operator

Postconditions: machine stopped

Preconditions: system initialized, authorized operator logged on

Structured Task Case Example
Simplified but structured narrative (user-friendly form):

extensions
(events may 
occur anytime)

extensions
(events may 
occur anytime)

unordered 
actions
unordered 
actions

uses this 
task case
uses this 
task case

may include explicit or 
implicit task cases
may include explicit or 
implicit task cases

op
tio

na
l

co
nt
en
t

optional 
actions
optional 
actions
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Related Cases
Additional and more refined relationships needed:
l Affinity - generic and unspecified similarity
l Specialization - a use case may be derived as a 

more specialized version of another use case. 
l Inclusion - a use case may include or use other 

use cases as a part of its process. 
l Conditional inclusion - a use case may optionally 

include or use another use case at some specific 
point in its process.

l Asynchronous extension - a use case may be 
altered or extended by use cases that 
could occur at any point in its process.

Both are “extensions” in UML.
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Summary of Notation

l Specialization
l Inclusion
l Extension

(asynchronous)
l Inclusion

(conditional)
l Inclusion

(as pre-condition)
Symmetrical
l Equivalence
l Similarity

specializes

uses

extends

may use

requires

equivalent

resembles

0..N

or “includes”or “includes”
UML

«specialize»

«include»

«extend»

N/A

N/A

N/A

or “may 
include”
or “may 
include”

visual 
noise

visual 
noiseoptionaloptional

Distinct line styles and clearer, specific labels enhance 
readability, especially in large, complex models.
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Meeting the Usability Challenge

n Usability in the Process and Language
n Use Cases and Task Models
n Actors and Roles
n User Interface Design
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Important Roles
l Use cases are enacted (performed) by users in some role 

or relationship with a system.
l The role or relationship, not the actor or user who 

occupies the role, is important for interface and 
interaction design.

*Fowler, 1998

Aids thinking abstract relationship, 
not concrete person.

Say what?

l We call them roles because they are!
Facilitates communication with users.
Avoids confusing people with roles they play.

In UML: “An actor is a role that a user 
plays with respect to the system.”*
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Actors’ Equity
UML and UP focus on actors, not users. So what’s wrong?
l Concept of actors not well-defined or elaborated.
l Two kinds are lumped together.

n System actors: other systems (software or 
hardware) with which system interacts.

n Human actors: users taking on some role 
in relation to the new system.

n For usability and user interface design, 
only user roles are directly relevant.

l Roles are abstractions: characteristic needs,  interests, 
behaviors, expectations, and responsibilities.* 

l User roles can be elaborated as profiles, such as 
incumbent characteristics, interaction patterns, 
information flow, usability criteria, etc.
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Mapping User Roles

affinity n unspecified similarities or 
common characteristics

n specializations of another 
more general role

n some may combine behaviors 
or characteristics of others

W/H-Managing
includes

Order-Expediting Shipment-Scheduling

Selling 

Temp-Selling
specializes

Regular-Selling

classification

composition

Other relationships as needed for problem, e.g., equivalence.

User roles may be related in numerous ways -

workflow n sequential process, supplying 
or using information, etc.

precedes

PLC Programming Installing

Casual-Data-Mining Stat-Researching

resembles
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Use Case Diagrams
l A typical textbook problem: 4 use cases, 4 actors.*

* Rumbaugh et al., 1998

Kiosk

Clerk

Credit Card
Service

Supervisor

buy
subscription

make
charges

survey
sales

buy
tickets

Box Office

«include»

«include»

l Simple, straightforward, understandable model?
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System Z

«specialize»

«specialize»

«include»

«include»

«extend»

«extend»
«extend»

«extend» «include»

«in
clu

de
»

«in
clu

de
»

«extend»

«extend»
«include»

«include»

«in
clu

de
»

«extend»

«extend»

«include»

«specialize»

«specialize»

«specialize»
«specialize»

«include»

«include»

«include»

«specialize»

«include» «specialize»

«include»

«extend»
«extend»

«extend»
«include»

«include»

«specialize»

«extend»

«include»

«extend»

«include»

«s
pe

cia
liz

e»

«include»

«include»

«include»

«in
clu

de
»

«include»
«include»

Use Case Diagrams
l Modest real-world problem: 100 use cases

6-18 use cases/role (m=11.5); 65 use cases support only 1 role.

l Modest real-world problem: 100 use cases, 13 user roles.

UNUSABLE
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Meeting the Usability Challenge

n Usability in the Process and Language
n Use Cases and Task Models
n Actors and Roles
n User Interface Design
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Model*

Class 
Diagrams

State 
Diagrams

Scenario 
Diagrams

Component 
Diagrams

Use-Case 
Diagrams

Deployment 
Diagram

System 
Actors

From Unified to Usable
What is needed for a truly usage-centered process?

Structured 
User Roles

User Role 
Map

Canonical 
Prototype

Navigation
Map

Role/ActorRole/ActorRole/ActorRole/Actor
ModelModelModelModel

TaskTaskTaskTask
ModelModelModelModel

ContentContentContentContent
ModelModelModelModel

l Some models can be fudged in UML, others cannot or can 
only be awkwardly approximated.

*Kruchten

l Improve workflow: UI design as model-driven design.

System Use 
Cases

Task Cases

Task Case 
Map

l Concurrent 
modeling.

l Models as idea 
holding places.
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Bridging the Gap
Well-conceived models are needed 
to bridge the gap from use cases 
to visual and interaction design.

Task CasesTask Cases

doing1

TASK MODELTASK MODEL

doing2

Task Case 
Map
Task Case 
Map

doing2

doing1

DESIGNDESIGN
BehaviorBehavior
Step1 Step2

1. Asdhf asdf
2. Wertw rt bzc
3. Ouiaa ero

Film Clip Name
Film Finder

(Name)

Find

Film Clip List

CANONICAL PROTOTYPECANONICAL PROTOTYPE

formatted
freeform
custom

Close
Next

LOWLOW--FIDELITY PROTOTYPEFIDELITY PROTOTYPE

realizationrealization

abstractionabstraction

WIREWIRE--FRAME SCHEMATICFRAME SCHEMATIC

Logo bar
Left 
navigation 
channel

Manager’s 
specials

New 
listing
s

Featured products

Store Home Page

CONTENT MODELCONTENT MODEL

Number 
Finder

List 
Formatter

Name Holder
Reset

Searching

ID

Abstract 
contents only
Abstract 
contents only

Layout (size, 
position) and 
importance

Layout (size, 
position) and 
importance

Rough but 
representative
Rough but 
representative

Standardized 
abstract 
components

Standardized 
abstract 
components

Now magic happens!

Now magic happens!

Easy steps!Easy steps!

New!New!
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Canonical Prototypes 
l Abstract prototypes constructed from standardized set 

of abstract components with specific functions.

Film Clip List

Film Clip Identifier & Name
(criteria)

Film Clip View

Back 1 Frame Up 1 Frame

StopPlay

(Frame Image)
Frame

Time

Film Viewing and Editing

Find

(Name)

l Models layout, size, position, function, and relationships 
of interface components, but NOT detailed appearance.

ElementElement

AcceptAccept

CollectionCollection

SelectSelect DuplicateDuplicate DeleteDelete

ModifyModify

Start/DoStart/Do Quit/EndQuit/End

Nesting for 
composition
Nesting for 
composition

l Intermediate level of abstraction smoothes transition 
from task model to final design realization.
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CRC Design*
System 
Actors
System 
Actors

Actor1

Actor2

System 
Use Cases
System 
Use Cases

case2

case1

case3

Class ModelClass Model

Sequence 
Diagrams
Sequence 
Diagrams

Usage-Centered Design Process

BehaviorBehavior
Step1 Step2

1. Asdhf asdf
2. Wertw rt bzc
3. Ouiaa ero

VISUAL ANDVISUAL AND
INTERACTIONINTERACTION

DESIGNDESIGN

SOFTWARESOFTWARE
DESIGNDESIGN

l UI and software logical architecture!

PRODUCTPRODUCT
DEFINITIONDEFINITION

Product 
Framework

Product 
Framework

Features, 
Functions, 
& Content

Features, 
Functions, 
& Content

User & 
Customer 
Profiles

User & 
Customer 
Profiles

* Noble, after Wirfs-Brock

CREATIVE DESIGNCREATIVE DESIGN
Aesthetic
Brief/Graphic 
Design

Aesthetic
Brief/Graphic 
Design

ROLESROLES

User RolesUser Roles

Role1
Role3

Role2

Role MapRole Map

Role1
Role2

Role3

TASKSTASKS

Task CasesTask Cases

doing1

doing2

Task Case 
Map
Task Case 
Map

doing2

doing1

CONTENTSCONTENTS

Abstract 
Prototypes
Abstract 
Prototypes

Context1
Context2

Navigation 
Map
Navigation 
Map

Context1

Context2

Domain Model (glossary, etc.)Domain Model (glossary, etc.)

Operational Model (environmental and contextual factors)Operational Model (environmental and contextual factors)

Information Architecture (content inventory, etc.)Information Architecture (content inventory, etc.)

l Concurrent design:
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From Unified to Usage-Centered
Fix the UML notation: 
l Distinguish system actors and user roles.
l Support structured contents of roles and use cases.
l Improve “use case diagram,” especially interconnections.
l Add models and notations for abstract prototypes and 

interface navigation maps.
Fix the Process:
l Expand user involvement in key activities.
l Concurrent modeling process for system actors 

and use cases and for user roles and task cases.
l Model-driven user interface design as a design process 

using abstract prototypes and content navigation maps.
l Responsibility-driven design process of software internals.
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Philosophical Differences
l One size does notnotnotnot fit all, especially if it is the extra 

jumbo deluxe heavyweight all-in-one unified edition.

l Model only what helps and only to the 
extent and precision that helps.

l Leave rigor and obsessive completeness 
and correctness to the academics.

l A simple process that can be scaled up is far better than 
a complex process that can be cut down.

l Every diagram, document, activity, or artifact must save 
time, improve quality, or facilitate problem solving.

Products not process!Products not process!Products not process!Products not process!

Er, um.

Consumables not deliverables! Consumables not deliverables! Consumables not deliverables! Consumables not deliverables! 

l To users the user interface IS the system. 
UI design is not an afterthought.


