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Overview of This Talk

Position Paper: Towards Usability as a First-Class
Quality of HPC Scientific Software ?

« The goal of a position paper is to convince you that the opinion presented is valid
and worth listening to.

* The Position: Usability must become a first class quality of HPC scientific
software.
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What is Usability?

/Usability: The capability of the software @
product to be understood, learned, used and
attractive to the use, when used under

specified conditions. 1ISO 9126:2001
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Many of Us Have Been Talking About Usability

THINH METRIC

(e.q. Smith; Danish) (e.q. Kempf/Bastian) (e.q. Bartlett) (e.q. Badreddin)
What is needed to Libraries can be The ecosystem is not The incentive
understand code can powerful, correct, yet mature, and the structures aren’t well-
be missing, performant! But they ground shifts under aligned with the need
Inconsistent, or can also have users’ feet. to invest resources to
scattered. horrendous learning make code usable.
curves.




[we want] software that is
quicker to write,
easier to understand

the growing

arbitrary complexities struggling with the learning
curve experience

hard to understand

But How Should
We Frame This?
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PHX: :MDField<const
ScalarT,Cell,Side,Node> U?_Gﬂ.y
beta; //[kPa yr/m]

A glaciologist looking to run a melt simulation
installs Albany. She reads the above line

of code from

LandIce BasalMeltRate.hpp.

-

But what is she actually reading? e
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A Two-Way Process
Code, APls, GUIs,

documentation,
tutorials, user support

Needs to identify, use, debug,
or extend the software

Scientific software made without the

Usability is not

users in mind can lead to situations ;/g/; %
where the software is “not perceived - % an absolute
as being usable and so [is] not used.” gOOd.

y@rmmilewi (Segal 2011) UUR



Usability is Not An Absolute Good

Sometimes scientific codes are
necessarily complicated because
the problems they solve are also

complicated

Usable
100%

60%
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A more usable code may also be
less capable, less performant, or
less portable.

Deciding to improve a non-functional
quality requires an investment of
time and money, and those
resources may be spent more
effectively elsewhere.
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Asking Questions

1.

2.

How does a developer know that she has made a usable
product?

When is a change to software of consequence to usability?

Perhaps most importantly, how does she find funding for
usability work unless she has well-defined methods, clear

goals, and measurable outcomes?
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[ Our Claim ]

* “First-class” - Implementable, measurable, and
incorporated into the state of practice.

* We don’t need to reinvent the wheel. Usability engineering is
a mature field in conventional industry.

* Translating U(x)E to the CSE domain presents many open
research questions that must be addressed.

* Examples include...
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User Testing: Evaluators
observe participants
interacting with software

In order to identify usability
ISsues.

Partcipant: So, |
need to call the
simulation function,
but | don’t understand
the calling syntax. I'm
going to pull up the
Doxygen entry...

y@rmmiiewﬁ
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Co-discovery Z
Question-Askingo

Retrospective_ Testing

Remote_Testing

ThipkACd



4 7 )
|
- _4

While user testing is a tried-and-true method, it is also
an expensive and time-consuming process, and it isn't

yet clear about how user testing fits into the scientific
software workflow.

How and when should user testing be employed, and
under what conditions will user testing be most
effective?



Perform
Experiment
!

1.2
Prepare Run Post-
/ Input Frontend Processing
Task-Environment ;
3 1.0.0 1.1.0 -
Analysis: Evaluators { J { Client-Server }

_ Specify
create an analytical model Mesh with TPL
that maps users’ goals to

Interactions with the
software system.

1.0.0 The user can Our input parser displays
introduce errors in the informative error

input file. messages.
But...
1.1.0 The .workflow We provide tutorials for
requr{res th « how to handle the
communication with a communications between

TPL. the libraries.
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Task analysis can provide a cross-cutting perspective

that informs many other activities, such as keeping

existing use cases well-supported and identifying

emerging use cases.

How in-depth should these analyses be? \What is the
“shelf life” of an analytical task model?



Globalchange.gov
Scientist Steve

Works as: Gov Researcher

My themes: Evaluate,
Research, Advise, Analyze

/

Cognitive Walkthroughs:
Evaluators take on the role
of a user and stepping
through interactions with
the product.

.”a. His role

Expert in climate change
Engages deeply with USGCRP

Goals
e Advance his work through collaboration
/ ‘ with other researchers

e Evaluate and provide feedback on the
work of other scientists

e Identify gaps in existing climate research
& explore new research topics

e Showcase & promote their contributions
to federal climate research

Would Steve be familiar with the way the APl is set up? 1

Al

¥ Needs

Searchable repositonies of info & data
(dashboards)

Streamlined access to resources,
data, and tools from other agencies
Traceable references & citations,
consistent across organizations |
Visibility into other areas of climate
research that may be related to their
work

Instructions & tutorials on how to
access & analyze federal climate data

r
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share with his collaborators?

Lls the output in a format that would be easy for Steve to
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CWs can be applied at any stage of the life cycle and
do not demand extensive user participation, but they

do require accurate and informative user models.

How do we take what we know about scientific
software developers and turn it into an actionable
model? Are these models generalizable?



To be fair, we probably
could make those status , ,
updates available on the Feedback: A Grid Computing
’ panel... application should keep users
informed on the jobs’ progress,
indicating both the global and the
detailed state of the system. The

application should deliver
appropriate feedback on users’

Heurlstlc Evaluation:
Evaluators apply a
checklist of statements

. actions.
about the desirable
properties of the system. . Example 1...
. Example 2...
. Example 3...

Comments... 7
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Heuristic evaluation strategies allow developers to
obtain feedback early in the design process. Applying
the correct heuristic can help suggest the best
corrective measures to designers.

Checklists are low-hanging fruit in that they are easy to
apply, but the contents have yet to be determined.



Towards Usability as a First-Class Quality of HPC Scientific
Software

* The value of scientific software is intimately tied to its

usability, the abillity to pick it up and put it to work answering
a scientific question.

* This is an area ripe for exploration!
* If this interests you, check out the TL;DR card!
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TL;DR: Towards Usability as a First-Class
Quality of HPC Scientific Software

/

Our Position: Usability

must become a first class
quality of HPC scientific .
software.

Contact

-

Reed Milewicz Paige Rodeghero

Qilewi@sandia.gov prodegh@clemson.ed/u
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Questions Include...

How and when should user testing be
employed, and under what conditions will
user testing be most effective?

How in-depth should a task analysis
be? What is the “shelf life” of an
analytical task model?

How do we take what we know about
scientific software developers and turn it
into personas? Are they generalizable?

What would a heuristic evaluation
checklist for scientific HPC software
look like?

8 (paper; slides)
) rmmilewi.github.io
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