
Usability Engineering

Henry D Jacob

Agenda

•Why Usability

• Definition

• Today’s Applications

• Building better and intelligence

Application

• Usability Engineering

• i3 Approach

• UI Prototyping

• Error Handling

• Case Studies

Why Usability Engineering

Can lead to a much-improved, user centred, smarter 

product 

Can reduce the number of support calls from users

Charging users for support increases potential 

dissatisfaction with the product

Quicker and easier for users to learn 

Can reduce the training costs

Can contribute to increased user acceptance

Can differentiate your product from the competitors 

Definition

Usability is one which enables users to perform their 

job effectively and efficiently.

Usability is something that simplifies the interaction 

between your product and the user 

The value of a product is ultimately measured by how 

well it supports its users to do the things that they 

need to do



Definition

A system must enable users to perform the 

tasks they need to undertake with 

effectiveness, efficiency and satisfaction

Software Usability History

Limited input and output devices

Punch cards

Simple arithmetic application

Only few people has the access to such systems

No users, only operators

Real time Application

Become more Complex

Text based Systems

GUI Applications

Multi-model Interface

Today’s Application

Getting smarter and more smarter

More Knowledgeable than before

Intelligent

Personalized 

Multiple Touch Points

Rules

Building Smarter Applications

Access

Efficacy

Progression

Support

Context



Rules - Access

Building Smarter Applications

Good systems are usable--without help or 

instruction--by a user having knowledge and 

experience in the application domain but no 

experience with the system

Rules - Efficacy

Building Smarter Applications

Good systems do not interfere with or impede 

efficient use by a skilled user having 

substantial experience with the system

Rules - Progression

Building Smarter Applications

Good systems facilitate continuous 

advancement in knowledge, skill, and facility 

and accommodate progressive change in usage 

as the user gains experience with the system

Rules - Support

Building Smarter Applications

Good systems support the real work that users 

are trying to accomplish, making it easier, 

simpler, faster, or more fun



Rules - Context

Building Smarter Applications

Good systems are suited to the conditions and 

environment of the actual operational context 

within which they are deployed

Principles

Building Smarter Applications

Visibilities

Feed Back

Structure

Reuse

Tolerance

Simplicity

Principles - Visibilities

Building Smarter Applications

Keep all needed options and materials for a 

given task visible without distracting the user.

WYSIWYG -> WYSIWYN( What-You-See-Is-What-You-

Need)

Principles - Feedback

Building Smarter Applications

Keep users informed of 

Actions or Interpretations

Changes of state or Condition

Errors or exceptions 

using clear, concise, and unambiguous language 

familiar to users



Principles - Structure

Building Smarter Applications

Organize the user interface purposefully, in 

meaningful and useful ways that put related 

things together and separate unrelated things 

based on clear, consistent models that are 

apparent and recognizable to users

Principles - Reuse

Building Smarter Applications

Reduce the need for users to rethink and 

remember by reusing internal and external 

components and behaviors, maintaining 

consistency with purpose rather than merely 

arbitrary consistency.

Principles – Tolerance

Building Smarter Applications

Be flexible and tolerant, preventing errors 

where possible by tolerating varied inputs and 

sequences and by interpreting all reasonable 

actions reasonably; reduce the cost of mistakes 

and misuse by allowing undoing and redoing.

Principles – Simplicity

Building Smarter Applications

Make simple, common tasks simple to do, 

communicating straightforwardly in the user's 

own language and providing good shortcuts 

that are meaningfully related to longer 

procedures.



Building Smarter Applications

Internationalization

Localization

Customization

Personalization

Human-Machine Interaction

Human-Human Interface

Definition

Usability Engineering

Software usability engineering is a structured 

approach to building software systems that 

meet the needs of users in various 

environments with varying levels of computer 

experience. 

This approach emphasizes observation of 

people using software systems to learn what 

people want and need from software systems. 

Activities

Usability Engineering

On-site observations of system users

Usability specification development

Evolutionary delivery of the system

Observation and data collection

Usability Engineering

Visiting people while they use computers in the 
workplace 

Inviting people to test prototypes or participate 
in usability evaluations at the development

Soliciting feedback on early versions of systems 
under development 



Observation and data collection

Usability Engineering

Type of work being performed 

Details of their system interfaces 

Their perception of various aspects of the 

system 

Physical workplace environment 

Interaction with other software systems 

Social situation 

Organizational culture 

Usability Specification Development

Usability Engineering

A usability specification includes a list of 

usability attributes crucial for product success. 

Each attribute is associated with a measuring 

method and a range of values that indicates 

success and failure. 

Usability Specification for VAX NOTES 

Usability Engineering

Usability Attribute  
Measuring 
Technique  

Metric  
Worst- 
Case 
Level  

Planned  
Level  

Best- 
Case 
Level  

Initial use  
NOTES 

benchmark 
task  

Number of  
successful  
interactions 
in 30 minutes  

1-2  3-4  8-10  

Initial evaluation  
Attitude 

questionnaire  
Evaluation  

score (0 to 100)  
50  67  83  

Error recovery  
Critical- 
incident 
analysis  

Percent incidents 
"covered"  

10%  50%  100%  

 

Evolutionary delivery approach

Usability Engineering

Evolutionary delivery is the process of 

delivering software in small, incremental 

stages.

An initial prototype subset of the software is 

built and tested. New features are added and 

existing features refined with successive 

versions of the system. The prototype evolves 

into the finished product. 



Introduction

I3 Approach

Interaction

Interface 

Intelligence 

Interaction Design

I3 Approach

Application flow

User Experience 

Enable the application users to transcend 

the mechanics of links and navigation, 

and focus completely on what they want 

to achieve 

Interaction Design

I3 Approach

EGO.com

Market Summary

Stock Search

News

Top 5 Volumes

Top 5 Gainers

Top 5 Losers

Portfolio Mgmt.

Login

Portfolio List

Add Delete

Add Update Delete

ViewView Type

View

Interaction Design

I3 Approach

EGO.com

Market Summary
Stock Search
News
Top 5 Volumes
Top 5 Gainers
Top 5 Losers
Portfolio Mgmt.

View Portfolio Add 
portfolio
Update/Delete

Login

Portfolio List 
Report Type

Snapshot

Gain/Loss

IntradayAdd Portfolio

Message/Add Scripts

Update Portfolio
Delete Portfolio
Modify/Delete Script
Add Script

Message/
Scripts and Add Scripts

Script Details

Update 

Scripts ListAdd Scripts

Delete

Delete Port

Update Port



Interaction Design

I3 Approach

What are the five or ten most important tasks or 

actions users need to complete? 

Are these five or ten actions the clearest and simplest 

for users to access? (And complete?)

How can users navigate between related areas of your 

application? 

What supported assumptions can you make about your 

users and their skills?

Interaction Design

I3 Approach

Where does the user start this particular task?

How do they get from one step within the task to 

another?

What happens if they get lost along the way or make a 

mistake?

How will they know when they are done?

What common mistakes are they likely to make? How 

are these prevented or handled? 

Interface Design

I3 Approach

Information Architecture 

Information Design 

Screen Design

Design of interface elements to facilitate 

user interaction with functionality 

Interface Design

I3 Approach

Place 

Size

Label

Colour

Tab Order



Interface Design

I3 Approach

Interface Design

I3 Approach

Interface Design

I3 Approach

The Best UI Is No UI 

Less UI Is Better 

The User Is a Limited Resource 

Simple Can Be Powerful UI 

Intelligence 

I3 Approach

Recent Items

Sorting 

Auto completion of Text

Auto Configuration

Interactive Help

Handling Knowledge Base

Personalization

Content Filtering



Intelligence 

I3 Approach

Recent Items

Sorting 

Auto completion of Text

Auto Configuration

Interactive Help

Handling Knowledge Base

Personalization

Content Filtering

Intelligence 

I3 Approach

Intelligence 

I3 Approach

Introduction

Error Handling

writing code for a feature must include 

understanding the most important error 

cases and engineering code to support 

those cases robustly 



Introduction

Error Handling

Level 1: Make Errors Uniquely Identifiable 

Level 2: Keep Data Safe and Keep Users Calm 

Level 3: Good Errors Are Clear and Have Paths 

to Remedies 

Level 4: The Best Errors Are Never Seen by 

Users 

Make Errors Uniquely Identifiable

Error Handling

If you can't do anything else, at least make your 

error cases unique

When your support staff receives a complaint or a 

request for help, they can determine precisely what 

is causing the problem and develop a specific 

remedy for it

Unique ID codes allow for better tracking of issues 

and overall product quality 

Keep Data Safe and Keep Calm

Error Handling

Always make sure that any information a user has 

typed in is saved so they don't have to type it in 

again

If a user leaves out a field, or mistypes their area 

code, don't treat it as a catastrophe: Subtle errors 

deserve subtle messages. Indicate on the form 

itself where the problem was, and keep everything 

else intact 

Good Error Are Clear and Have Paths to Remedies

Error Handling

When a user is interrupted from a task by an 

error, you have to set the right tone

The way they are thinking about the error is 

always very different from the way you, as 

the developer, think about the error



Good Error Are Clear and Have Paths to Remedies

Error Handling

Describe the problem in consumer terms and 

language.

Give directions for how to complete the task 

and resolve the problem.

If possible, explain how to prevent the situation 

next time.

Avoid obscure technical jargon, abbreviations, 

or acronyms 

The best Error Are Never Seen by Users

Error Handling

If you write solid code, and build robust support for 

error handling, the most common or severe errors are 

never even encountered by the user

This can be achieved by automating parts of the user 

interaction, intelligently offering alternatives to 

common mistakes users make, or by refining the UI to 

reduce the frequency with which users get into certain 

error-prone situations 


