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in method, I'm an HClI researcher

| study
problems

| evaluate | design
solutions solutions
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in topic, I'm an SE researcher

| want to make it easy to
create useful, usable software
that empowers
and enriches
users’ lives
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human-computer software
Interaction engineering
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human-computer
Interaction

T T
how do we get the
right design?

(the lives of users)

Information School
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software

engineering
T T
how do get the
design right?

(the lives of developers)
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user-centered
software evolution

T i T T
how do we get the
right design right?
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talk outline

B why is software evolution difficult?

v == -
ey —.

a study of information needs at Microsoft

how can tools help software evolution?
debugging with the Whyline

how can users help software evolution?

recent work in leveraging the crowd

Inf ion School
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e \Why is software evolution difficult?
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a study of information needs at Microsoft
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iInformation needs at Microsoft

with the Human Interactions in Programming group at Microsoft Research

observed 25 hours of coding and bug
fixing, in the role of “new hires”

4,231 events in
an spreadsheet

==

Information SchoilE
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software :
; | X interrupted every
evelopmen ~5-10 minutes

work is highly
fragmented

blocked every
~10 minutes

| Information School
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21 information needs observed (by frequency)

what have my coworkers been doing?

what code could have caused this behavior?
have resources | depend on changed?

what code caused this program state?

how do | use this data structure or function?
did | make any mistakes?

what is the program supposed to do?

in what situations does this failure occur?

is this problem worth fixing?

why was this code implemented this way?
what's statically related to this code?

what are the implicatiodd®fmischange? 15




5 information needs least often satisfied

% unsatisfied

what code could have caused this behavior? 36%
what code caused this program state? 61%
what is the program supposed to do? 15%
in what situations does this failure occur? 41%
why was this code implemented this way? 44,%
dub Qsemasnises 16
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3 were debugging related ...

what code could have caused this behavior?

what code caused this program state?

in what situations does this failure occur?

Information School
dUb @ 'ummsm of WASHINGTON

reproducing,
diagnosing,
and scoping
failures were
the most time-
consuming
activities

1/
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2 were design related

what is the program supposed to do? knowing what
software
should do was
rarely known

why was this code implemented this way?

f ion School
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software development is tacit

plans and specifications are unwritten

S

O
O 0 O
9 C ‘
developers have to
communicate to make progress ‘

Information School
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software quality depends highly on the quality of
human communication and cognition

these human activities are faulty and unreliable

dub [t 50
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e \Why is software evolution difficult?

-y —
a study of information needs at Microsoft
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how can tools help software evolution?
debugging with the Whyline

Information School
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why is debugging such a challenge?

wrong!

!
observe guess the check the solved.)
failure cause guess

Information School
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Whyline

a Workspace for Helping You Link Instructions, Numbers, and Events

observe click th

failure

faulty output

e follow
dependencies

Whyline for Java - Paint

‘graphics | text exceptions

* Pencil

Eraser

AT B

properties of this filled rect;ngle )
objects rendering this 3

why did x =07
whydidy =07

' why did width = 2517

»

why did height = 507

- why did color =[JJ? N
why did font = Dialog 1Z'pt?

Monday, November 30, 2009

solved!

>
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an example ...

why was the line black?

f ion School
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an example ...

why was the line black?

f ion School
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record the problem

dub Q[ 25
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e Penal
Eraser

Line

Red ()
Green [}

Blue

Clear the canvas

Undo my last stroke

record the problem

Informatnon Information School
dUb C’ UNIVERSITY of \\ASNIN’GION
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I:Resolving classes (856 remaini

load the recording

Information School
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why was the line color black?
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why was the line color black?
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why was the line color black?
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e N O Whyline for Java - Paint

graphics text exceptions

PaimtWindow #1,785

® Pencil

Clear the canvas

Undo my last stroke

/ properties ofthis line » why did x1 = 1887
objects rendering this » why did y1 = 2887
r this 3¢ was r ’ why did x2 = 1767
S aher this 3 was released... windows N .‘m; did y2 = 3007
why did color = |J? A
why did font = Dialog'12 pt?
why did stroke = 5.0 pixel stroke?

showing al Vo events

why was the line color black?

Monday, November 30, 2009




PencilPaint.java

PencilPaint #25,299's field color was Color #19,941
13 did this execute?

(1) why did color = rgb(0,0,0)7 (source)

(2) why did this = PenciiPaint #25,2097 (source)

PaintCanvas java

Q why did color = |7 p— R Y

A These events were responsible method | method | |thread | thread) |Dblock

start of proaram

why was the line color black?

Monday, November 30, 2009




LAt ) why did this execute?

a2 alra

(1) why did color % rgb(0,0,0]

R

(2) why did this = FencilPaint #

Color

why was the line color black?

Monday, November 30, 2009




\' PencilPaintjava

PencilPaint #25,299's field color was Color #19,941
{r) why did this execute?

(1) why did color = rgb(0,0,0)? (source)
(2) why did this = PencilPaint #25,299? (source)

| PaintCanvas java \
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g.setColor(color);

A1) why did this execute?
(1) why did color 7 rgh(0,0.0)? (source)
p-(2) why did this = PencilPaint #25.2997 (producer)

Color
#19.941

why was the line color black?



PencilPaint java

PencliPaint #25,299's field color was Color #19,941
() why did this execute?

1 dd color = rgb(0,0,0)?
{Z}N‘ﬁy dd this - -‘ﬁ 3 Q-M (source)

PaintWindow java
-

Q why did color = |§? P 37 T
mothod | methox hread | thread
A These events were responsible othod | methed | | Ihre g

start of program

why was the line color black?
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okelthyace L;_r Tl

L1C voi1d pawnts omoponent(Graonics >m

C \ 1 stateChanged(Changetvent changetvent

"1 ’!‘.»

why was the line color black?
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a comparison study

properties of this line why did x1 =757 [l 84 ublic static final vo
objects rendering this why did y1 = 2557 :

' why did x2 =777
windows why did y2 = 2287
why did color = |}?
did font = Dialg

: (L X X X
Whyline gppgs

grouP goeeee
ERRRR

System.out.printlni

control
group

both groups had modern IDE features

show declaration, show callers, show references, etc.
dub Qfemeten e 31




subject program

ArgoUML, an open source
software design tool

~150,000 lines of code
22 external libraries

chose two bug reports
from version 18.1

= one w/simple fix
= one w/ complex fix

dub Q[ 32
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bug 1 results

B whyline = control
# successful minutes
10 30 T
8 24
6 18
4 12
2 B

@)
o

p<.05 p<.05

more successful in half the time

dUb @ lm?tmgnwﬁi?:?'m 33
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bug 2 results

B whyline = control
# successful minutes
10 10
8 % of 10 8
6 gav’e Up 6
4 4
= 2
0 0

p<.05

more successful in the same time

dUb @ | :Jr;fl?t':'s‘:? ?w?s?«?v?go« 3 [I_

Monday, November 30, 2009




unsolicited quotes from users

“This is great, when can | get this for C?”
"My god, this is so cool.”

"It's so nice and straight and simple...”

dub Q[ 35
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how can tools help software evolution?
debugging with the Whyline
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how can users help software evolution?

recent work in leveraging the crowd

Information School
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does open bug reporting work?

with my PhD student, Parmit Chilana

comprehensive analysis of ~500,000
reports from the Mozilla community

= quantitative analysis of to characterize bug
report resolution trends

= qualitative analysis to explain bug report
resolution trends

dub (_, Informatuon School 37



four types of contributors

— 1% CORE devs drivers, super reviewers, module owners, peers

{ 1% ACTIVE devs assigned bug reports

80% REPORTERS 18% USERS
reported and only commented
commented on on bug reports

bug reports

dub Q[ 38




# of comment contributors over time

Firefox 0.1

Firefox 1

Firefox 2

Oreporters

Firefox 3 mysers

B active

M core

REPORTERSs are the most active commenters

Monday, November 30, 2009
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# of comment contributors over time

Firefox 2 g

,\ \
f\;N/ ‘4’ Oreporters

Firefox 1 Firefox S| Busers

IFEfOX O 1 //% - //\\ y .active

M core

REPORTERSs are the most active commenters

Informatnon Information School
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resolution by reporter type

duplicate
" incomplete
¥ wontfix
® worksforme

invalid

® fixed

most REPORTER reports are not FIXED

Information School
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resolution by reporter type

duplicate
" incomplete
¥ wontfix
® worksforme

invalid

® fixed

most REPORTER reports are not FIXED
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% reports FIXED by each type

Firefox 1

W core

active

® reporter

REPORTERSs have dropped in effectiveness

B
dub e e 41
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% reports FIXED by each type

Firefox 1

W core

active

® reporter

REPORTERSs have dropped in effectiveness

B
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why are REPORTERS ineffective?

sampled and categorized 100 reports of each
resolution type...

most REPORTER reports = technical support for
power users’ tinkering and using old builds

rarely provided static and dynamic context
adequate to reproduce problems

reported problems, resolved shortly after

Inf ion School
dUb @ l u?u?nn:?? Snw;\sumcro« [I_ 2



Is open bug reporting useful?

yes, but ...

= significant overhead to process bad reports
= only a skewed subset of users report bugs

= ysers who report bugs are bad at providing
the static and dynamic context of problems

= text is a terribly imprecise medium for
expressing this context

dub Q[ 43
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ongoing work

enabling every user to submit

blo professionals with lab studies p recise
i artifact analysis. | use the res

— the design, creation and repai St rU CtU red
LEGIL]  Comment or question? . agg regata ble

photo .
bug reports

press enter when you're done...

designandbust]  with zero training?

Inf ion School
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three takeaway points

software quality depends highly on the quality
of human communication and cognition

human communication and cognition are
faulty and unreliable

carefully designed interactive tools can
compensate for these limitations

questions?

f '
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