Big data. Little Brain.
Little data. Big brain.

(with apologies to Dr. Seuss)
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problem
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big data >> little data > little brain
transformational situational
factors | factors
v
result

"big data refers to muatuchmore data than humans can consume



fact #1.:
software engineering is about solving
human problems




fact #2:
software developments generate big
data over time
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fact #3:
human cognition has limits
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premise:
our asolutionse of
cognition

<cartoon removed due
to license restrictions>



big data. little brain.
big brain. little data.

dupl i cate bug examg
big data >> little data— little brain

gories about formula properties
transformational & situational factors

take away



duplicate bug problem



Bug 625989 - Support tabs in title bar on Mac OS X

In Firefox 4, we decided to support tabs in tit ar on Windows

was in a maximized

version too, but in
imized"™ (it only hq
preference panel o

- Tabs in title bar on OSX

RESOLVED DUPLICATE of bug 625958¢

g 645789 - Hide title bar in 4.x for OSX

RESOLWVED DUPLICATE of bug 625989
OLVED D 0 o ug A

how does a developer realize/find a new
bug Is a duplicate?



big data— big brain
1.duplicate bug search with keywords

the same thing implemented o
Right now the title bar just
a3 the current tab), I would prefer to use this screen space for something useful.
This change would also make Firefox use less vertical screen space than Safari,
instead of more, =o that would be a bonus too.

I like the change to place t© 2 L the c:n Windows and would like to see
{ o5
p—

v3 duplicate information (e.g. the sSame Text

; the Next/Prev/First/Last buttons won't appear on indi\

Status: REOPENED, NEW, ASSIGNED, UNCOMFIRMED Product: title Component: title Ali . title
Component: bar Alias: bar Summary: bar Whiteboard: bar Content: "bar" bug #56162A L
re :
924 bugs found. | _ bug #136422 -
== —l PRk OS Assignee Status Resolution Summary 16 )
56162 cri == Linu  chofmann NEW  --- mozilla does not 1 re ported IN 2000
136422 cni -- Mac nobody NEW  --- Don't use "Sheet: L
355647 cri == All nobody MNEW === Trying to send m 32 Comments
366457 cri -- Wind nobody MNEW --- Address Book Cor 2X aS |Ong aS #56
407098 cri == Wind gavin.sharp MNEW === Running "firefox [url]" w
Fx crashes when displa:
—.—.E 1 :: -Il'i - I'.-'1'1'li|-|l_-| |-5|-|'E'|-|-']-" HEI'.-'IZ'I - -:'-':rl:'le?E.lj”'j':'h';‘f;bé: VRLT VNI GAG Y URGU UHUST 1S TWATGA
sglite.dll exists in System32 directory)
21585 cri == Linu  nobody MNEW === Qt: Modal dialogs are broken

When working with IMAP attachments are sometimes corrupt |

— = 4 A o A N TR T B A T T U T T T W TR (A T (A T | TP TR SN SR T



big data >> little data> big brain

2. duplicate bug search with natural
language recommender

source text should be editable
Last modified
Search page Enter n

3650% recall

0S: | Window

Bug#:

Broduct: Yersion: | unspecified

Companent: [View Soucs Priority:[~ [Runensoet. Al, ICSE 2007]

Status: UNCONFIRMED

Resolution: Severity: | normal [HleW MSC TheSIS, 2006]

Nobody's working on this, feel ; Target

——

<

# Duplicates of Bug 297150 ¢

Bug L... | Summary

221668 View Source is broken

291603 Yiew source doesn’t show the correct source

245851 Yiew Selection Source automatically converts upercase HTML tags to lower case
230693 Missing reload within view source window

279614 Should be able to open view source window in a new tab

172817 Allow external source viewer/editor

285560 a view-source windows should show the source of a streamed page




big data >> little data> big brain

3.duplicate bug search with natural
language +execution recommender

Bugzilla Bug 297150 iew source text should be editable
Last modified
Enter

_— 6/~93% recall

alias: 08: | Windo

Bug#:

Product: | Firefox version: | unspecified
Component: Priority:[~ ¥ [Wang et. Al, ICSE 2008]
Status: UNCONFIRMED
Resolution:
Nobody's working on this, feel

Severity:|normal

Target|

L L P

Bug L... | Summary

221668 View Source is broken

291603 Yiew source doesn’t show the correct source

245851 Yiew Selection Source automatically converts upercase HTML tags to lower case
230693 Missing reload within view source window

279614 Should be able to open view source window in a new tab

172817 Allow external source viewer/editor

285560 a view-source windows should show the source of a streamed page




big data >> little data> little brain

4. duplicate bug search with
recommender & summarizer

" mozilla.org Summary:

Bugzilla Bug 297150 View source text should be edj VI eW SO U rce IS b rO ke n .

The second time | use it, the View
= Hardware: PC__ gource window fails to open, but |
alias: 08S:|W .

version: et €T @N hOUrglass-and-pointer

0S: | Window:

Component: Yiew Source v Priority: - CUI'SOI'
Status: UNCONFIRMED

Resaolution:

297150

Bug#:

Product: Firefox

Severity:|normal

Nobody's working on this, feel . ==

|< 7 | cand6t reprodtnc
ﬁDuph@tesofBugE??lSﬂ 52 MOlela/5O

Bug ... | Summary

221668 View Source is broken
291603 Yiew source doesn't show the correc t source

245851 Yiew Selection Source automatically converts upercase HTML tags to lower case

230693 Missing reload within view source windo [Rastkar & M u rp hy I CS E 20 1
279614 Should be able to rce window in a ne !

172817 Allow external source viewer/edi
285560 a view-source windows should sh



Interludes

big data >> little data
significant reduction in data
a human considers

big brain versus little brain

amount of cognitive and physical
activity required to perform task



big data >> little data— little brain



big data. little brain.
big brain. little data.

dupl i cate bug examg
big data >> little data— little brain

gories about formula properties
transformation & situational factors

take away



stories

softwareeflexionmodel
hipikat

mylyn

spyglass

to get at formula properties



gory #1: softwareflexionmodel

three case studies,
iIncluding one at Microsoft

[Murphy, Notkin, Sullivan, FSE 1995]



high-level model of part of Microsoft Exce

[Murphy & Notkin, Computer 1997]
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example (not Excel) le@vel model
(Excel : 15,000 functions/77,746 calls

Diagram from http://rixstep.com/1/1/20070206,00.shtml



file = Ashtreal\ .c function=foomapTo=Graph ]

file = *shtreal\ .cmapTo=Sheet ]
file = Mextfl1[ ez]\ .cSmapTo=File ]

mapping

blue entry is illustrative



reflexionmodel(partial)



big data >> little data— little brain

big data = lovevel model
little data = highevel model

transformational properties
low-cost (albeit manual)
assessable completeness
predictable



_ l low-cost because
highHevel et eliglt mapping can be

model l specified simply,

\ iIncrementally and

12 4[e]g partially
mOdeI easy {0 assess

/ completeness
mapped N unmappec
low-evel low-evel

model model




dory #1: softwareflexionmodels

big data >> little data— little brain

low-cost (manual)
assessable completeness
predictable



story #2hipikat

wizardof-ozcase study
multiple case study (long session:

manual precision/recall

[Cubranic & Murphy, ICSE 2003]
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Reported
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Bug 116 - [CVS Repo View] "Version from Stream" should refresh view
Bug# : 116 Product : FPlatforn
Version: 2.0 Platfora: All
0S/Version: All Status: RESOLVED
Severity: normal Priority: P4
Resolution: FIXED Assigned To: platfora-ven-id
Reported By: ¥evin_NcGuire#oti com Component : VCM
Target Hilestone: 2.1 H4 URL:
Summary:

[CVS Repo View] “Version from Stream”
Keyvords:

investigate
Description:

{(From Julian J)
Vhen the user selects the
in the Repository view,

should refresh view (1GENEDO)

“Version from strean action

1'd recomnend you refresh the view

1 once the action has been completed

NOTES

S KN (6/1/ 01 11 76 01 A

y

bugaila Bug £3176 - Team: tm& ’Locdaddtmmtmdcr(vs
Bug 10416 - Inmgroved workflow For “Delete”

!evt mimty
Text amlarky

. JJ Corl
<,
Package E..,

Her

&4 Hipkat (Bug 16161)

Type

| Name

| Reason

ovs
cvs
bugzilla
bugzilla
buggilla
<

dev eclipse.org: thome/ecipsejorg.eclipse. jdt . uijuiforg...
dev.eclipse.org:fhome/edipseforg.edipse. jdt . uiful/org...
Bug 13176 - Team: task "Local addition not under CVS ...
Bug 10416 - Improved workflow for “Delete”

Bug 10833 - Cannot add new file to CVS

Check-in close to bug resolution
Check-in dose to bug resolution
Text similarity
Text similarity
Text similarity

[Cubranic, Murphy, Booth and Singer, TSE 2005]




check-in package

z =l
File L
version

o implements o
similar to similar to reply to

Bugzilla Usenet, Mail

Document Message

documents about

Hipikat | works on

[rosts

Person

wriles




Location in the IDE

Bug report open in the Bugzilla editor

CVS-managed file open in the Java editor

File in the CVS Repository view

Revision in the CVS Resource History view
CVS-managed file in the workspace Navigator
[tem recommended in the Hipikat Results view
Bugzilla search match in the Search results view

Java class or method in Outline and Hierarchy views

+ text

Artifact type

change task
file version
file version
file version
file version
item’s type
change task

file version

(e.g., exception trace)



big data >> little data—

big data = project repositories
little data = recommendations

transformational properties
low-cost (automatic)
gtuational factors
context (automatic)



low-cost because
project memory
e - autoupdates

version

o~
multiple entry "
points provide
autocontext




