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The Paradox of Performance Tools

Users are concerned about performance
-- should be predisposed toward tools
Instead, they complain about the lack of useful tools

¢ Root of the problem: the nature of “tools”
« Atool isn’t used or evaluated as a standalone element
« Only valuableif it clearly helpsuser accomplish key tasks

e A tool won't be accepted if
« Itisproneto being misapplied
It doesn’t support tasksthat userswant to perform
It doesn’t support them in waysthat are smple and natural




Where Human Factors Fit In

e Human factors
Characteristics, capabilities and limitations of human beings
How these affect our use of technology

* Goal of human factors engineering
- Improve system effectiveness and safety by addressing human
factorsexplicitly

e This presentation discusses
- Human factorsissuesinvolved in performance tuning
+ Why current toolsdon’t addressthem well
What kinds of mechanisms are needed

How Users Approach Performance Tuning

e Duringtuning, user poses questions (conscious or
subconscious)

¢ Questionsestablish a conceptual framework
- Seriesof subgoalsthat must be met
- Dependencies deter mine sequencing needed

Example framework
Istherea problem? What areits symptoms? (Identification)

Where do things go wrong? What isthe cause? (L ocalization)
What needs to be changed? (Repair)
Did it actually improve performance? (Verification)

there still a problem? (Validation)
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Why Current Tools Aren’t Enough

Users need to compar e different aspects of performance to
determine which oneisthe problem

Tools don't let users see interrelationships between metrics

“Don’t tool developers know how awful it isto bring up a tool and
have to scan through 100,000 communications or subroutine calls?”

Users want to narrow problem down to a particular code
region

Tools don’t makeit easy to pinpoint the corresponding source
lines

“It'snot much help to know that it was a particular subroutine,
unless| can tell it happened whenever X wasinvoked by Y,
but not when X was invoked by Z2”
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Some “ Fixes’ Need to be Very Precise....

“Maybe we should write
that spot down.”




Why Current Tools Aren’t Enough

e Users need to navigate through complex source hierarchiesto
find regions with similar behavior

e Tooals don’t help users “remember” locations they will want to

re-visit
“It'shard to find the funny behavior in the first place,
butit's reallyfrustrating when | can’t find it again later...”

e Users want guidance about what kind of changes are needed

e Toals only present behavior, but don’t suggest how to change it

“Toolsdon't tell me anything | can actually use
to go back and fix my code’

What Users Really Want




Applying Human Factors Engineering to Tools

* A good tool supportsthe activities userswant to accomplish --
in the way that userswant to do them

e User’sconceptual framework establishes goalsto be met

e User actsupon atask structureto meet each goal

Localization goal: Where does problem occur? What symptoms?
Exampletask structure:

(1) Stabilizethe problem (identify how to provokeit)

(2) Deter mine which region(s) of code are suspect

(3) Hypothesize why it’s occurring there

(4) Compareto seeif “similar” regions have same problem
...€etC...

Case 1: Search Space Reduction Task

What code region is*“ suspect” ?

e User'splan
b Make educated guess about nature of problem
b Test hypothesisthrough instrumentation/monitoring
b Narrow in on region of source coderesponsible
b Infer whether performanceis*“good” or “bad”

e Key HF problem: total search space (i.e., performance space)
isvery large
* Apply HF engineering
Support user’s ability to explor e performance space
Support user’s ability to compar e aspects of performance




Apply Human Factors ... to Support Exploration

e Visualizations can be confusing
Textual labelshelp the user under stand what’s seen -- but they
clutter the screen

Make labels adapt to user’s“ focus of attention”
Ascursor moves, surrounding labels appear, disappear
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User needsto start with a high-level
view, then progrvely narrow in
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Make “zoom” provide
- moredetails
- about smaller area

SPV (Intel)




Apply Human Factors ... to Support Comparison

e User must compare data to determine “goodness’ / “ badness”

Allow user to “clone” displays
Duplicate window’s options can be changed (to compar e two
metrics, per spectives, etc.)
Enhancement of CXperf (Convex/HP)
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Case 2: Sdective Modification Task

e User'splan
p Focuson one code location
b Determine cause of problem -- using intuition and judgement
b Modify code accor dingly
b Moveto next location

* Apply HF engineering

Support user’s ability to navigatethrough large displays
Support user’sability to navigate through complex code space




Apply Human Factors ... to Support Navigation
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Apply Human Factors ... to Support Navigation

Showing a source
statement isn’t enough

User needs a sense of
context

Use miniaturizations to
show relationships

make movement
easier
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Apply Human Factors ... to Support Navigation

o User repeatedly re-visits  [E= ELL =t ]
areas of the code or
performance data

* Needs“landmarks’ to B i S8 | A T P
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Add “user landmarks’

- Makeit possibleto flag
or highlight locations

Enhancement of Nupshot (Lusk)

Applying Human Factorsto Tool Visualizations

¢ Visualization should be the key to usable performance tools
- Providesaway to manage large, complex data
« Can capitalize on user’s pattern recognition capabilities
+ Can assist theuser to exploreand “interpret” program behavior
through alternate views

e Butit’smuch harder than just using extra windows!
- Tools show info without supporting navigation or comparison
+ Users need to approach performance data flexibly
» Multiple per spectivesthat can befocused independently
» Easy to experiment with different combinations
» Easy tomaintain a sense of contextand control
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What's Really Wrong with Today's Tools?

e Performancetools makeit too hard to carry out common user

tasks

“Tools are supposed to make me more productive, but | can
usually find the problem quicker with PRINT and callsto timers.”

]

“| want to ask simple questions --
why do tools make them so hard to answer?”

]

Tools Need to Match User Needs and Habits

A tool that doesn’t
consider human
factors...

... may be worse than
no tool at all!

<

Mozart writing the digital version of his
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Remember ...

e Users want to explorethe behavior of their code

-- not the behavior of your tool !

“No, no... not thisone. Too
many bells and whistles’

Produced with (involuntary) artistic assistance from:
Gary Larson, creator of Far Side
S. Harris, newspaper cartoonist
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