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Presentation Overview 

  The top three things to know about usability 
‒  The mental map 
‒  The developer’s view 
‒  The user’s view 

  Some considerations of how engineers learn 
‒  Timoshenko’s approach 
‒  Why engineers may avoid the math department 

  Sierra usability examples 
‒  Sierra UI’s past and present 
‒  Where we are going with Sierra UI next 



It’s All About the User’s Mental Map 

  The primary goal of software usability is the 
creation in the user’s mind of a mental map of 
the application’s actual capabilities 
‒  A good UI creates an accurate map of what the 

program can do, and how it works 
‒  A bad UI (or no UI) fails to create this map, and forces 

the user to learn by rote practice what the app does 
‒  Both approaches can succeed or fail, but a good UI 

aids productivity, and that’s always a good idea 
  Let’s look at some examples… 



Good UI Example: Garage Band 

  Given this UI, what does this application do? 



Another Good UI Example: iWeb 

  Website development made easy via a good UI 

Simple view of 
website content 
architecture 

Web content 
management 
tools readily 
available here 

WYSIWYG 
web content 
development 



The Developer’s View 

  Developers know software capabilities firsthand 
‒  Developers possess privileged inside information 

about the application  
‒  Developers don’t need a UI to form an accurate mental 

map of the software’s capabilities 
‒  Developers know these capabilities directly, via access 

to the source code 
  In essence, developers know too much 
‒  Developers need to be part of good UI design (e.g., 

feasibility aspects), but not the only part 



The User’s View 

  Users learn software capabilities via the UI 
‒  This knowledge of application capabilities may depend 

almost entirely on the quality of the UI 
‒  This is why a good UI is essential if an application is to 

gain broad and accurate use 
‒  The job of the UI designer is to aid the user in learning 

software capabilities through the UI 
  In essence, users know too little 
‒  Thus good UI design generally starts with the users 

and works backward to the development process 
‒  Architecture-first process is one example 



A Word About Engineering Education 

  Engineers learn via templates and cases 
‒  Learn series of concrete examples first (i.e., templates) 
‒  After this series, deduce more abstract principles 
‒  This approach is associated with Timoshenko 
‒  Contrast with abstraction-first math education view 

  Case studies are important aspect of usability 
‒  These are often neglected in favor of UI technology 
‒  Best-practice is to include a coherent set of worked 

examples that serve as templates for effective use 
‒  Library of useful examples is an essential component 

of helping analysts learn how to use our software 



Textual UI Strengths and Weaknesses 

  Two views of same simple problem 

3-point bending test: not 
obvious from textual input, 
at least for the new user 



Sierra Editor – Current Capability 
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Sierra Editor – Next Generation 
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Fully Integrated Sierra CAE Environment 
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The Sierra UI Next Steps 

  Harden prototype functions for broad use 
‒  All functions shown work now 
‒  Some interesting new functions TBA soon! 

  Develop standard library of sample problems 
‒  Develop and deploy DoD-centric templates 
‒  Web presence is one current sticking point 

  Rapid progress since Fall TCG meeting 
  Need to develop appropriate UI for UQ 



Questions and Comments 


