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finding and fixing everyday software defects

why did x1 =887
» whydid y1=1857
why did x2 =937
¥ why did y2 = 1697
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helping developers diagnose failures

helping users diagnose failures

detecting usability defects automatically

_ where do defects come from?¢

what makes debugging difficult?
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m what do software tfeams need to fix defectse
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finding and fixing everyday software defects
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finding and fixing everyday software defects
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finding and fixing everyday software defects

users have more opportunities than ever to
iINnfluence what defects are found and fixed

open development processes
perpetual beta status

open bug reporting
web-based user feedback

crowdsourced help in support forums
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users have more opportunities than ever to
iINnfluence what defects are found and fixed

who contributes such feedback?

\A%

\A%

\A%

dub (O

ple

pl®

Yy

t do they write aboute

t feedback s addressed?

Is some feedback ignorede

Nnow can tfeams get better feedbacke

NOW Ccan feams use feedback bettere
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research from the past two years

who contributes such feedback?

\"A%

\A%

\A%

Al®

pl®

Yy

t do they write about?¢

t feedback s addressed?

IS some feedback ignorede

research in progress

dub (O

NOW Ccan teams get better feedback?

NOW Ccan feams use feedback bettere
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open bug reporting

N the

= —

Mozilla project

research from the past two years

\A%
A%
\A%
\A%

dub (O

NO conftributes such feedback?

nat do they write about?

Nnat feedback is addressed?

Ny is some feedback ignored?
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outline

(0) a brief infroduction to bug reporting

(1) who
(2) who
(3) who
@ why

dub (O

contributes such feedback?

t do they write aboute

t feedback s addressed?

Is some feedback ignored?e
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a user's expectations
are violated

“I wanted this to be a new
fab, not a new window!

nAousIT -"\;e WwLommoaauons

Housing and Accommodations Related links

Al
’ About Atlanta . Hyatt Regency Atlanta

CHI 2010 will take place 10 April 2010 through 15 April 2010 in Atlanta, Georgia,

. venue infermation USA at the Hyatt Regency Aﬂama.‘ . Atlanta Convention &
) . Open Link in New Window , Visitor's Bureau Website
¥ Child care options muom-ll! Open Link in New Tab l
o @ southern Hospitality
Housing for CHI 24 Bookrr!ark This Link ce, ACM has tiated Savings Card
reduced rates (rang Save Link As... fith a number of Atlanta
hotels within walkir  Send Link... tel.
‘ Copy Link Location
In order to obtain t 2s must make hotel

reservations as inst c?'"""“ Elemant snference hotels allows us
€ to offer room blocks for our

attendees.

The cutoff date for CHI 2010 housing is 1 March 2010. Because housing is
limited, however, attendees are encouraged to make hotel reservations early in
order to ensure receipt of the group rate. Please note that hotels will only honor
the special conference rates for reservations secured by the methods noted
below. Reservations made by other means will not be included in special
conference promotions or activities.



user visits bugzilla.mozilla.org

gzilla@Mozilla - Main Page

me | New | Search | ( Find ) | Reports | My Requests | My Votes | Preferences | Log out andyjko@gmail.com

Welcome to mozilla.org's Bugzilla

Get Help File a Bug Search User Preferences

Enter a bug # or some search terms ( Reset Password )

Quick Search help
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users are encouraged to look for an
existing bug report that describes
their issue

n last ||Component|| Severity || Op Sys TLarget Summary
Milestone
day(s)
0 Layout normal All . [IN LIN E] Too much space (for descenders) under image (<imyg
e.g. in table cells
Startup and Windows customized toolbar always reset to default on restart, bookmark
0 ||Profile critical XP ' --- engines lost, unable to add search engines (localstore.rdf corruf
System upgrade or crash). SEE URL FIELD FOR SUPPORT LINK
0 Widget: : Windows Mousewheel doesn't work with some driver/Win32 OS combin
: major -- T
Win32 08 scrolling)
: . Application shortcut keys (keyboard commands such as {11, ct
0 |[Plug-ins Saical Al o fail to operate when plug-in (flash, acrobat, quicktime) has focu
0  |[Layout enhancement|| All --- (Warning 56k) Alt text is not displayed as a tooltip over <img>
0  |[Plug-ins major Ma)c(OS Future [OSX] Java applets draw on wrong tabs
0 |Layout critical All mogzillal 9betal Splitting Absolutely posn}no_ncd fran_lcs not l_mpl_cmcn_tcd.- Missi
page of content when printing or print previewing this sife
0 |General lenhancement| Al Firefox1 0 J(r)pruon_srff)r \\:hcrc to open URLSs from other applications (reuse



If they don't find one, they submit o
new bug report...

Summary | Qoptions for where to open URLs from other applications (reuse tab, new window)

A sentence which summarises the problem. Please be descriptive and use lots of keywords.

Bad example: mail crashed
Good example: crash if I close the mail window while checking for new POP mail

Details
This is a dupe of http://bugzilla.mozilla.org/show_bug.cgi?id=75138 (for Mozilla).
There’s a great discussion of it over there. However, that RFE has been listed for
over a year now and is still marked for “future”.

Expand on the Summary. Please be as specific as possible about what is wrong.

Bad example: Mozilla crashed. You suck!
Good example: After a crash which happened when I was sorting in the Bookmark Manager,
all of my top-level bookmark folders beginning with the letters Q to Z are no longer present

Reproducibility | Happens every time. @

13

Stepsto 1.
Renroduce 2.



Options for where to open URLs from other applications
(reuse tab, new tab, new window)

Bugzilla@Mozilla - Bug 172962

Home | New | Search | ('Find ) | Reports | My Requests | My Votes | Preferences | Help | Log out andyjko@gmail.com

Bug List: (This bug is not in your last search results) Show last search results

Bug 172962 - Options for where to open URLs from other applications (reuse tab, new  Last Comm:
tab, new window)

Status: RESOLVED FIXED Reported: 2002-10-06 15:23 PDT by Duey
Whiteboard: Modified: 2009-11-24 21:21 PST (History)
Keywords: conversion, fixed-aviary1.0 CC List: # Add me to CC list

119 users (edit)

Product: Firefox 2005@bd 4 G
am.de
Component: Genera.l | alex@spamcop. net
Version: unspecified ali@ebrahim.org
Platform: All All ask@swva.net
asqueella@gmail.com
Importance: P3 enhancement with 64 votes (vote) EELt‘Z,nfrn@mnzgﬂlLing -
Target Milestone: Firefox1.0
QA Contact: -
bugs: blocking-aviary1.0PR '_-E
URL: jst:  blocking-aviary1.0 [+ &)
M ’_ -
Depends on: 255433 blocking1.9.0.19 j
Blocks: 128632 753138 99945 1083843 124060 wanted1.9.0.x v
EUIR00 22704 250070 2609990 2 2 blockingl.8.1.next LE

Show dependency tree / graph

wantedl.8.1.x Lj

blockingl.8.0.next

wantedl1.8.0.x
14

in-testsuite |
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inditrmiie ( a)



reporter
who created

the report
date )
o B resolution FIXED
wnen ne DUPLICATE
report was fhereason — \\(COMPLETE
created the reporT
was closed WONTFIX
- WORKSFORME
assignee
INVALID
the developer
assigned to
resolve this
report

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010 15



screenshots,
patches, test cases,
mockups, etc.

alfachment
aftfacher

date

in-testsuite
inditmus

Also:

blocking1.9.3:
status1.9.3: ---
blocking1.9.2: ---
status1.9.2:  ---
blocking1.9.1: ---
status1.9.1:  ---

Bl

Attachments

the strings (1.17 K8, patch) jst: review+ Details
2004-08-30 16:41 PDT, Mano asa: approval-aviary+ | Diff
base code to control where URLs are opened (19.04 KB, peterv: superreview+ Details
patch) jst: review+ | Diff
2004-09-19 16:54 PDT, Dan M
optional addition to divert window.open to a new tab jst: review+ Details
(5.36 KB, patch) peterv: superreview+ | Diff
2004-09-19 16:58 PDT, Dan M
pref UI (6.74 KB, patch) bryner: review+ Details
2004-09-19 17:00 PDT, Dan M bugs: superreview+ | Diff
windows-only native hookup of external URL control bryner: review+ Details
(5.03 KB, patch) | Diff

4- - : ’ Qﬁﬂ_ﬂ

mac-only native hookup of external URL control (Aviary | mikepinkerton: review+ |Details
branch) (7.35 KB, patch) neil: superreview+ | Diff
2004-09-30 13:13 PDT, Dan M neil: superreview+
linux-only native hookup of external URL control (Aviary | bryner: superreview+ Details
branch) (6.97 KB, patch) blizzard: review+ | Diff
2004-09-30 17:18 PDT, Dan M
don't divert window.open to a new tab if the named jst: superreview+ Details

16



Duey 2002-10-06 15:23:28 PDT

User-Agent: Mozilla/5.0 (Windows; U; Windows NT 5.1; en-US; rv:1.2b)
Gecko/2002100€6 Phoenix/0.3
Build Identifier: Mozilla/5.0 (Windows; U; Windows NT 5.1; en-US; rv:1.2b)
Gecko/2002100€6 Phoenix/0.3

Tbis is a dupe of http://bugzilla.mozilla.org/show bug.cgi?id=75138 (for

Mozilla). There's a great discussion of it over there. However, that RFE has
been listed for over a year now and is still marked for "future”.

I think this feature would be important. I, myself, prefer links to open new
windows. Others would prefer them to use an existing window. Now that you can
also browse with tabs, other people might like a combination of the two (open a
new tab in an existing window).

Right now it's pretty much random for me. Some applications open links in a
new

window while others seem to always use the top most window. However, I think
it's important that opening new links be consitant. I can't get all of my
applications to do the same thing, so it's logical that I should be able to set
my browser to act only one way.

I would like to open up this enhancement for Phoenix since (I think) the
develcopers of Phoenix can add features independant of Mozilla. However, I'll
understand it if you feel this isn't that important. At least you will have
considered it.

comments and commenters

anyone interested
in this bug can add
iInformation to the
report

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010
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a typical report lifespan

original report
comment
comment
screenshot
comment
comment
patch 1.0
comment
patch 2.0
code review
patch 3.0
closed

dub (_Q Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010



dub (O

@ who conftributes
bug reportse

@ what do they
write about?

what are the outcomes
of their reportse

- @ why do their reports have

these outcomes@e

Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010
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@ who contributes
bug reportse

O b-l-O i n e d O | | 49 6 ’ 76 6 re p O rTS except for private security patches

15 years of reports, including Netscape
years

152,877 unigue e-mail addresses

64% addresses only authored, attached
to, or commented on 1 report

who's e-mail addresses were these?

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010
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who's e-mail addresses were these?

L 1% CORE

o

developers, drivers, super reviewers,
module owners, peers

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010
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who was behind these 152,877 addressese

2 1% CORE developers, drivers, super reviewers,
module owners, peers

[» 19 ACTIVE developers assigned bug reports

00
[

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010



who was behind these 152,877 addressese

2 1% CORE developers, drivers, super reviewers,
module owners, peers

[» 19 ACTIVE developers assigned bug reports

0000000000000000000000000000C00000000000000000000000000000000C00000000000
SERRRN NN NN RN NN NN NN NNNNNERNNNAEED

| T
T

80% REPORTERS

reported and
commented on
bug reports

responsible for
54% of reports

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010
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who was behind these 152,877 addressese

2 1% CORE developers, drivers, super reviewers,
module owners, peers

[» 19 ACTIVE developers assigned bug reports

00000000000000C000000C000000C000000000000000000000000OOO000OAOOO0OAOOOC00C000000C00000000000000000
OO O e e e e e e e e e e e e e e e et om0 ooo0d

| 1| T
T T

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

responsible for
54% of reports

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010 24



# of active contributors by type, per 6 month period

12,000
10,000
8,000
6,000
4,000
2,000

reporters and users fluctuate
spike before a release

X
\\
Oreporters
Firefox 1 Husers
irefox 0.1 B active
B core
0 OO oo O d &N N N I 1 O NN 0
O OO OO 00 QL o090 o0 9o oo
> O > o > Q9 > ok c B S5 ko
- G o O SO O O
§£§2§£§2<£O“<20 25



— @ who contributes
L= bug reportse

mostly non-developer, one-time contributors
who were active pre-release (REPORTERS)

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010 26



== @ who contributes
bug reportse

mostly non-developer, one-time contributors
who were active pre-release (REPORTERS)

(2) what do they
write aboute

what are the outcomes
of thelr reportse

@ why do their reports have
these outcomes?e

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010 27



(2) what do they

dub (O

write about@e

selected a
sample of 50
REPORTER reports

Inductively
analyzed titles
and descriptions

R
L]
Y

Bug List: (1 of 2) First Last Prev Next Show last search results

Bug 578800 - Firefox Home should allow the title bar to be scrolled off the screen

tttttt 5 EW Reported: 0-07-14 14:04
Whiteboar Modified: 0-08-09 13:43 |
Description
web

viewing page could scroll offscreen.

Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010
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(2) what do they
write aboute

the most salient & DD .

feature was the
source of
expectation % @

what group or

person believed
the behavior %
was defective? |

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010 29
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(2) what do they
write aboute

iterated
through 3
samples of
100 reports,
converging
towards a sef
of 7 sources

dub (_Q Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010

runtime logic

]

T

specifications

]

]

standards

]

]

prior

L]

individual

L]

community
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(2) what do they

dub (O

write about@e

developer
intents
runtime logic

T

]

specifications

T

]

standards

T

]

Andrew J. Ko — IBM Research Symposiwn:L

user

expectations
prior

]

]

individudadl

]

T

community

]

]

genre

}mw], 2010
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runtime violations

errors, warnings, assertion violations, crashes,
hangs, and language-defined invalid states

“..scary deadlock assertions exiting
mozillla after referencing
nsInstallTrigger..”

. language

dub (_Q Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010
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specification violations

an agreed upon functional requirement
among the application developers

“There's an incorrectly placed PR MAX
in the code for pref width
distribution of colspanning cells.”

application
‘ language

dub (_Q Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010



standards violations

indusiry-wide functional specifications, reaching
beyond the application’s developer community

“'codebase' attribute of the HTML 4.0
OBJECT element 1s not supported..”

Industry
application
‘ language

dub (_Q Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010



violations of a reporter expectations

a reporter’s personal perspective about what the
system should do

“Every time I Sort By Name by Bookmarks
Firefox sorts and closes my Bookmark

menu... Why does 1t do this??”
INndustry
application
‘ language ‘ app user

dub (_Q Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010



violation of a community’s expectations

a reporter’s belief about a “typical” user's expectations

“"The preference to not show the tab bar when
only one tab 1s open could be set to false by
default. This would at least alert a new user to
the possibility that tabs exist) The old tabbed
browsing preferences could be returned.”

INndustry
application dpp user community
. language ‘ app user

dub (_Q Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010



violation of genre conventions

Inconsistency with the behavior of a similar application

“Firefox does not limit the slideshow
horizontal size to the window width. The same
source works correctly in IE.”

INndustry INndustry user community
application dpp user community
. language ‘ app user

dub (_Q Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010



inconsistency with prior behavior

community expectation that behavior of previous
versions would be preserved

“The latest version of Firefox only imports
one certificate from each file. I used to
import all certificates previously.”

Industry user community

fion dpp user community
je ‘ app vsef — o - t

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010



dub (O

(2) what do they

write about?¢

expectations from developer and user
communities of varying population scope

Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010
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dub (O

what are the outcomes
of their reportse

Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010
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what are the outcomes
of their reportse

most DEVELOPER
reports are fixed

100%

90% +— —

80% —+— I .

o — -_ duplicate
60% —— ¥ incomplete
50% 1 e —  mwontfix
10% -_- [ ® worksforme
30% — —

20% '—- ——  ®invalid
o T mfixed

0% - - - -

reporter active core A1



what are the outcomes
of their reportse

only 13% of REPORTER reports were fixed

100%
90% T —
80% T— duplicate
70% T —
60% +— _ Eincomplete
50% T — Ewontfix
40% -__- __
30% - ® worksforme
20% '—- ——  ®invalid

(0) e —_—
o = fixed

0] I |

reporter active core 49



what are the outcomes
of their reportse

half of fixed reports were reported by
just ~8,000 (6% of) REPORTERs

/

100% /
90% - /
80% - /

70% -
=/

duplicate

¥ incomplete

60% -
50% 1T
40% -
30% -
20% -
10% -
0% .

reporter active core 43

B wontfix

® worksforme

“ invalid

® fixed




what are the outcomes
of their reportse

mMost REPORTER reports were
duplicate, workstorme, or invalid

100%
90% —
80% +— duplicate
70% +— —
60% +— _ Eincomplete
50% +—— ——  ®mwontfix
40% — L
30% ® worksforme
20% — “ invalid

(0] e ——

O%' T T

reporter active core 44



were the duplicates usefule

/3% of REPORTERs’ duplicates referred to
fixed reports

/0% of REPORTERs’' duplicates referred to
Issues known for > 1 month

66% of REPORTER duplicates of fixed reports
were created after a patch was attfached

!

most REPORTER reports identified issues that were

already known
already patched

dub @ Andrew J. Ko — IBM Research Symposium, Sept. 30, 2010 45



# of REPORTER reports by resolution
(per 3 months)

dropped since the alpha version...

12000

10000 Firefox 1

\ Firefox 2
I

A\

8000

0000 Firefox 3

4000
2000
O =
0 00 OO O I = o O & < 1n O I~ I~ 0
oSO O 00 0 0 0 0 0 0 00 0 0 0 O
= O O c & > b0 > O > o > Q9O > oW
d | ©® 0o o 5 & 0O -5 ® oo O S5 © oo O >
V) = 0 un - = Z2 < S L Z2 < S -z
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% of REPORTER resolution types
(per 3 months)
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% fixed reports by conftributor type
(per 3 months)

proportion by REPORTERS
has dropped sincel.0
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what was the effect of the expectation source

IN report resolutione

sampled 1,000
REPORTER reports

selected the most
salient expectation
cited in each report

classified each as

one of the 7 sources

redundant coding
agreement was ~75%

sources of expectations
prior

runtime logic

individual

community
specifications
standards

genre
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what was the effect of the expectation source
on REPORTER report resolutions?

expectation source had a significant
association with resolution ;.- -sss e
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what was the effect of the expectation source
on REPORTER report resolutions?

genre and individual expectations
least likely to be fixed

B INCOMPLETE
@ EXPIRED
0 WONTFIX
CJ INVALID
] WORKSFORME
(0 DUPLICATE_NOTFIXED
@ DUPLICATE_FIXED
O FIXED

O (&)
N o 2 O O
. A9 ’b < ‘0 (‘ \?
S A P U X g -
o R & O o R
QD ] & 5

N\ O 6@

& & o
< R

S1



what was the effect of the expectation source
on REPORTER report resolutions?

multiple reporters filing duplicates
from any source of expectation
sometimes led to fixes
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what are the outcomes
of their reportse

mostly not fixed, unless grounded in
community expectations or in large numbers
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e —— @ who conftributes
bug reportse

mostly non-developer, one-time contributors
who were active pre-release (REPORTERS)
(2) what do they
write aboute

expectations from developer and user
communities of varying population scope

what are the outcomes
of their reportse

mostly noft fixed, unless grounded in
community expectations or in large numbers

@ why do their reports have
these outcomese
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why do their reports have
these outcomese

a qualitative analysis of reports with
REPORTER and USER comments

100

100

100

100

100

100

fixed

+

40

incomplete invalid worksforme duplicate  wonftfix

reports with USER comments

dub (O

(5% of all reports)
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fixed reports
13% of REPORTER reports

terse, productive
an obvious shared understanding of process
usually a single REPORTER followed by a patch

some involved diagnosis by the REPORTER
before a patch could be written
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incomplete, invalid, worksforme reports
38% of REPORTER reports

problems were ambiguous and ego-centric
1/3 identified issues already resolved in @
recent build

“have you tried the latest nightly build?”
2/3 two thirds identifed problems caused by
exotic configurations:

“so 1 trashed the preferences and all was
fine again. thank you all for your time.
everyday mozilla 1s getting better, thank
to people like you!” (104347:7)
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duplicate reports
42% of REPORTER reports

most were about widely experienced problems
with nightly builds

88/100 were marked duplicate on the same day

most had only T comment, reminding reporters to
check for duplicates

only 12/100 had attachments, such as logs and
screenshofts
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wonfifix reports
3% of REPORTER reports

narrow expert feature requests

4

“1t would be nice 1f I could...’

half explained the resolution, saying the feature
was not broadly useful 1o “regular” users

the rest were denied because the request was
supported through other means (e.g., plug-ins)

some REPORTERs expressed frustration

“If you don't change Thunderbird, then
Firefox on Mac must be changed, 1t must
be done the same way. (383036:3)”
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reports with USER comments
5% of all reports

regarded contentious Firefox design choices

bookmarks, location bar, file handling, keyboard
shortcuts, tabs, security, history

most REPORTER and USER conftributions expressed
agreement (“me too!”)
frustration (“this is ridiculous!”)

confusion about the process (“why was it closede”)
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contentious reports with USERs
5% of all reports, 40 sampled

REPORTERS trivialized engineering work

Forcing my users to retype the filename
(presuming they even know what 1t should
be) 1s just plain oppressive, IMHO... The
organizations (large choral groups) for
which I'm creating sites use the right-
click save extensively to download
(instead of play 1n thelr browsers) audio
files for rehearsing music. ... It's Jjust
*code*, guys. Figure it out.
(299372:49:reporter)
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contentious reports with USERs
5% of all reports, 40 sampled

REPORTERS viewed it as a service

Over two months ago I gave complete
information on when and how I got the
error AND spent a great deal of time
1solating the messages that caused 1t

Which part of that i1s just saying
"me too"? For crying out loud, I'm a
nursing student, not a programmer. Do
you do your own x-rays before going
to the doctor? (252697:10:user)
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contentious reports with USERs
5% of all reports, 40 sampled

REPORTERS expected service for payment

Mozilla "Foundation", you have cash,
you have the resources. FIX IT.
PEOPLE DONATED MONEY TO HAVE YOU *FIX
THIS KIND-OF SHIT*...This 1s the
*EXACT* sort-of situation that shows
why open-source *FAILS*.
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contentious reports with USERs
5% of all reports, 40 sampled

developers tried to explain the process

OK, calm down everyone. How many
times do I have to say 1t? It's
what we want to try out to start
with. That 1s not code for "we've
made a decision" or "your arguments
all suck and we're going to 1gnore
them" ... That's what the trunk 1is
for. Experimentation. We want to do
a UI experiment.
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E (4) why do their reports have
these outcomes?

REPORTERS understood little about the
context of resolution decisions, leading to
missing information and egocentric requests
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how well did this dialog
between users and
developers worke

users ‘ 2 ) devs

bug reports
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the ~8,000 successful REPORTERS
act like closed source beta testers

most active before a release — ysers ‘ )

effective at writing good reports

trained over several years bug reports
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V the ~8,000 successful REPORTERS
act like closed source beta testers

most active before a release

effective at writing good reports

trained over several years Q)
users

X all other REPORTERs were far less
effective

bug repc
most of their issues should have
been triaged by a tech support

misunderstandings about process
sometimes led to friction
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LEPORTERS
beta testers

release
ood reports

years

bug reporting is a skill

V open bug reporting
communities appear to
cultivate this skill

ore far less

ould have
ch support

OOUt process
flon

dub (O

X few conftributors acquire
these skills, perhaps because
are early negative
experiences

X bug reporting is an
ineffective place to gather
user feedback
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future work

do these frends occur in non-
FLOSS projects via user feedbacke

do explicitly user-centered
software tfeams freat user
feedback differentlye

are there better ways of gathering
and aggregating user feedback
from help forums, new help toolse

what kind of data would help
teams interpret user feedback
when triaging bugs?
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