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ErgoLightErgoLight
  Usability SoftwareUsability Software

      PresentsPresents

User ErrorsUser Errors
           are Not           are Not

Software Bugs!Software Bugs!
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Case studyCase study

SourceSource:   www.:   www.tipworldtipworld.com.com
Software productSoftware product:  MS-Word:  MS-Word
Reported problemReported problem:  Document erased:  Document erased
ReasonReason:  User error (Shift+A => Ctrl+A):  User error (Shift+A => Ctrl+A)
Error identificationError identification:  By chance (Judith):  By chance (Judith)

So what?$?So what?$?
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Who cares aboutWho cares about
User Errors?User Errors?

nn CustomersCustomers
–– Safety critical systems - Prevent accidentsSafety critical systems - Prevent accidents
–– Mission critical systems - User productivityMission critical systems - User productivity

nn UsersUsers
–– User errors reduce user satisfactionUser errors reduce user satisfaction

nn ProvidersProviders
–– Marketing - sales decreaseMarketing - sales decrease
–– Customer support - need more informationCustomer support - need more information
–– Programming team - chasing phantom bugsProgramming team - chasing phantom bugs

Who pays?$?Who pays?$?



4

Costs of usability flawsCosts of usability flaws

Life cycle costs of ownership

Maintenance
80%

Development
20% Maintenance costs

Usability
80%

Bugs
20%

Source: Source: PrassadPrassad, 1990, 1990
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Costs of user errorsCosts of user errors
ResearchResearch
Error rates:1%-30%Error rates:1%-30%
50% loss in user productivity50% loss in user productivity
ER experienced = 0.5 x ER novicesER experienced = 0.5 x ER novices
Experienced users deny, are not aware of themExperienced users deny, are not aware of them

Who cares?Who cares?

HypothesisHypothesis
The industry spends many billion $The industry spends many billion $
because of undetected user errorsbecause of undetected user errors
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Who benefits fromWho benefits from
user errors?user errors?

nn Customer supportCustomer support
nn Development teamDevelopment team
nn MarketingMarketing
nn Product managersProduct managers

All can blame the usersAll can blame the users
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The user rightsThe user rights

nn Easy accessEasy access
nn Direct manipulationDirect manipulation

NEW !!!!NEW !!!!

DonDon t blame me for my own errorst blame me for my own errors
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Managing user errorsManaging user errors

nn Error preventionError prevention
nn Graceful response to user errorsGraceful response to user errors
nn THE PROBLEM - Error IdentificationTHE PROBLEM - Error Identification

–– DonDon t expect the user to know what they dot expect the user to know what they do
–– DonDon t expect the users to report about their errorst expect the users to report about their errors
–– DonDon t expect usability testers to track the productt expect usability testers to track the product

operation.operation.
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Detecting user errorsDetecting user errors
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ErgoLight GUI TesterErgoLight GUI Tester
Express editionExpress edition

User Operation ProfilesUser Operation Profiles
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IdentifyingIdentifying
User slipUser slip

UsersUsers

Product managerProduct manager

IntentionIntention
LoggerLogger

OperationOperation
TrackerTracker

User difficultiesUser difficulties

InteractionInteraction

Data RepositoryData Repository
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Effectiveness ofEffectiveness of
identification methodsidentification methods
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Common TestingCommon Testing
PracticesPractices

Intended actionIntended action System responseSystem response

Perceived responsePerceived response

InspectionInspection

User goalUser goal

Video recordingVideo recording
Bugs ???Bugs ???

Phantom bugsPhantom bugs

How to distinguish user errors from software bugs?How to distinguish user errors from software bugs?
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Refining theRefining the
usability modelusability model

Intended actionIntended action System responseSystem response

Actual actionActual action

Perceived responsePerceived response

KnowledgeKnowledge

User goalUser goal

InterpretationInterpretation

ProcessingProcessing

??????

User slipUser slip

BugsBugs

Mode errorsMode errors
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Identifying user slipIdentifying user slip

Intention browserIntention browser

Operation log fileOperation log file
Optional: Optional: 
- Video- Video
- Screen capture- Screen capture

CompareCompare

User slipUser slip BugBug
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Example of
slip identification

Intention BrowserIntention Browser

User difficultiesUser difficulties

BacktrackingBacktracking

IntentionIntention: Type A: Type A

SourceSource: Oops: Oops

ActionAction: Ctrl+A, Save: Ctrl+A, Save

User dataUser data
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Mode errorsMode errors

95% of Windows applications have 95% of Windows applications have Print to filePrint to file
95% of programmers forget to reset it95% of programmers forget to reset it
ResultResult: Printing after : Printing after Print to filePrint to file  is impossible is impossible

ExampleExample
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DetectingDetecting
mode errorsmode errors

UsersUsers

Product managerProduct manager

IntentionIntention
LoggerLogger ActionAction

TrackerTracker
ProductProduct

ContextContext
TrackerTracker

User difficultiesUser difficulties

InteractionInteraction

Data RepositoryData Repository
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Example ofExample of
Mode AnalysisMode Analysis

Intention BrowserIntention Browser

User difficultiesUser difficulties

BacktrackingBacktracking

IntentionIntention: Print : Print 

SourceSource: Help desk: Help desk

ModeMode: Print to file: Print to file

User dataUser data
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www.ergolight-sw.comwww.ergolight-sw.com

Your usersYour users
           will love           will love

                               your software ! your software !

ErgoLight 2000ErgoLight 2000



Avi Harel

Avi Harel received his B.Sc. (1970) and M.Sc. (1972) degrees in
mathematics from the Technion, the Israeli Institute of Technology,
in Haifa, Israel.  For his M.Sc. degree he received an outstanding
grade.  For his master's thesis he was granted the Landau's award.
Between the years 1985 and 1989 Avi studied Behavioral and
Management Sciences at the faculty of Industrial Engineering of the
Technion.

Between 1975-1992 Avi Harel worked for Rafael, the Armament
Development Authority of Israel, during which he gained experience
in working with a wide range of applications, platforms, operating
systems, programming languages and development environments.
Between 1977-1980 he was the manager of 30 people in the
software department of Rafael's Division of Electronics. Between
1980-1983 he was the manager of the leading project of the
Electronics Division of Rafael.  Between 1983-1985 Avi designed the
software for a touch operated telephone set for the Design
Interpretive department of BNR, Canada. Between 1985-1987 he
developed a generator of user interfaces, for use by frequent users.
Between 1988-91 he conducted various projects in Human Factors
engineering in Rafael.

Since 1983, Avi Harel developed a methodology for developing user
interfaces, based on human factors. After resigning from Rafael in
1992, he designed a user interface for the Haifa Scientific Center of
IBM.  Between 1993-1995 Avi designed the user documentation for
two software companies.  In 1997 Avi Harel founded ErgoLight Ltd.
and initiated the design of ErgoLight tools. He is currently the
President & CEO of ErgoLight Ltd..
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