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CSEP 504
Advanced topics in software systems

* Tonight: last lecture on software tools and
environments — a look at recent research and
future directions
— Emphasis on:

e Capturing latent knowledge

» Task specificity and awareness
* Supporting collaborative development



Tonight

Capturing latent knowledge

— Hipikat / Bridge / Deep Intellisense / Hatari
Task specificity

— Mylyn

— TeamTracks

— Bubbles

Supporting collaborative development
— Jazz

— FastDash

— Customized Awareness Streams

— Codebook

Visualization stuff

— Only if interested



Latent Knowledge

Embrace practice rather than force change
Use available data more effectively

Source code is king [Singer ‘98]

— Bugs

— Version control

— E-Mail / mailing lists

— Forums

Improve mapping from data to task



Utility of Latent Knowledge

* High-level information is key

* Observing developers to identify their information
needs [Ko & DelLine ‘07]

* We rely heavily on implicit knowledge

e Surveying developers to infer their habits and mental
models [LaToza, Deline, & Venolia '06]

 We search change and bug history daily

e Surveying Windows developers about how they
search through their source code



Hipikat

Cubranic et al. [TSE ‘O5]
Implicit group memory (project memory)
Acts as informal mentor

— Relevant for non-collocated teams
Volume hampers browsing
Silos impede searching



Hipikat Artifacts
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People as First-Class Members
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Hipikat Evaluation

e 20 task case study

— Identify most relevant files for 15T
— 15t or 2" file rec. relevant for 11 / 16T

— 15t or 2" construct rec. relevant for 10 / 13T

* Eclipse study (8 devs)
— Used to study problem but not perform task

* (e.g., orientation within test system)



Bridge

* Venolia [MSR ‘06]
* Augments Hipikat with additional relations

— Simple code relationships
— Enhanced textual allusions

* Most pressing concern:
— “Understanding the rationale behind a piece of code”



Bridge Artifacts




Bridge Evaluation

 Textual allusions == 19% of index

— Source: 6 months of Windows development

Mentioning ltem Type
SCCS check-in | Email Bug revision Bug Total
Identifier 221,510 | 197,301 208,173 | 224,436 | 941,420
o o | Number 309,403 | 209,630 89,139 | 66,431 | 674,603
e | Bug 81,680 20,440 3,563 1,826 | 107,509
2 F | HTTP URL 939 | 22,542 28,748 | 25480| 77,709
S & [ Local file path 495 | 35,729 10,164 6,458 | 52,846
= = | Server file path 280 4,272 2359 1,892 8.803
Email address 21 773 241 207 1,242
Total 614,328 | 490,687 432,387 | 326,730 | 1,864,132




Deep Intellisense

* Holmes & Begel [MSR ‘08]
 Embed Hipikat-like functionality in VS
* Automatic updating; no queries required




Usage Scenario

[Bug 12622) New: cs.ucalgary.ca mail failing 4/10/08 10:24 PM
[Bug 203502] [files] Potential MPE in FileServiceSubSystem.getUserHome() 4/15/08 5:38 PM
[Bug 68111) Data Collection Engine for Mac OS X 4/25/08 9:09 PM
[Bug 68111) Data Collection Engine for Mac OS5 X 4/27/08 7:25 PM
. . ContainsKey (=3 ol
[Bug 68111] Data Collection Engine for Mac 05 X 4/28/08 B:00PM oo [Swgéf]‘_‘*: i
[Bug 68111) Data Collection Engine for Mac OS5 X 5/4/08 4:42 AM
[Bug 57349] 'features' and "plugins' directory should install to different ... 5/8/08 10:34 AM IR SRR L st
- o o - ) o h = symbol.FileName:
Q 7 Change 1959 on 20068582 14:25:11 hy REDMONDNg Li=zt<S5ymbholPlus>» oputput = new List<S
o e Change 1955 on 2006-04-24 B9:32:31 hy REDMOND~p
o : Change 1865 on 20P6-B3-28 17:P1:56 hy REDMOND-a try
o 7 1889 on 20P6.83-13 1M:55:12 hy REDMOND-g
° m [ I— == I
%] 112  Title | VSCortextP| should send notfications when VS gets focus back Bugélllj 'S Operator Walue
0 Path | “Ouija
a :II E.ID Status COpened Resolved Project Equals DevUI
. Status Closed Date 3/2/2005 Date 3/8/2005 Fix By Ever ginav
‘_G) 163 Assigned To | Closed By krishnan By ginav Accessibility Greater Than 20041010 -
a 164 - lssuetype |Code Def... Build ] Resalution | Fixed Milestone
%) 165 Sidebarshc | severty 2 Source Build 0 3
C:shipwouijassources~0uijaCore Y 2 Source ID Case |
Change 198 on 2885-01-24 108: 1S 3/8/2005 | || How found Change Title: e
Change 178 on 200858121 12 :4188:% ginav = i —
Change 137 on 2005/81/12 14:O]NEIeN e [aae Fockim2 ot kn o VS b poct

Chan ge 112 on 200412329 1@:@4 5 Maove VSContext Pl project into the main solution

181 on 2004-12.-28 B6:26 Environmerit AL Make changes to SDOSUIPS Ul
91 on 2084-12-22 14:86 \ fuery fitering
: 00 A Details | Source Depat I Favorites I Duplicates I Files I Links I Clarify I Historg| MNeed to index Ertry.|dentfier column in SQL
Description ¥ Repro Steps WSContexd Pl should send notifications when VS gets focus back
= ?&!/2’;23? [2)33'%:’]" Dpenedbyjlaizhaamn Sidebar isnt responding to Visual Studio activation
The vs context plug_in cumently sends notrfic:_ations [Scanners should be moved to kemType
) e e = Clean up fey references in class hierarchy tables
£5h . . Double-click on system tray icon to launch search on focus tems
236 sh = new StringBullder(}; IFitters should referto EntryType and Ertry instances by idertifier, not by r...
237 ¥ else if{trimmed.Length > 8) { Filter.Index is obsolete =
238 sh. FI']']EI'II] ( ].j.l'IE} : Date fitter should separate "strict” into a property
sb_AppendiEnvironment .HewLine): "Redoing visuals in flyout form
PP ( E 'Better graphic for 'paths busy'
240 ¥ —laptop ""Previeuw" bhecomes "Snippet' in '
241 H =




Deep Intellisense

CK5_2008 - Microsoft Visual Studio - Experimental Hive
File Edit View Refactor Project Build Debug Data Tools Test Analyze Window Help
A-E- S @ % B9 E-E | b Debug « Any CPU - |
e S |ZE2 08338875
BlogContext.cs™ | ¥s|T, cs 8| SingleListQuery.cs & | PostC,

ts.cs | ContentTypePanel.cs 8|

VBCKS.EEE.BMQCDHT:EXT: * “%EBlogEnabled(5PWeb oWeb)

-

-l

= public static bool BlogEnabled (SPWeb oWeb)
{

if (oWeb == null) return false;
if (oWeb.Features[BlogFeatureGUID] == null)
return false;

var bs = new ElogSettings (oWeb):;
if (!bs.BlogExtensionsEnabled) return false;

return true;

}

catch (Exception ex)

{
Debug.WriteLine (ex) ;
return false;

public virtual bool IsBlogOwner

{
get

I
4 | i

Pending Changes - Source Files - Workspace: ABEGEL2
=it Check In nshelve || ! ZE - [ ¥ ‘ Z] | [od | Workspace: ABEGEL2

i Comment:

| GG E B

» | Deep Intellisense: Current Irem

CKS.EBE BlogContext

BlogEnabled( )

Checkin Overview:

2 checkins between 11,/29/2007 and 8/12/2008
Work ltem Overview:

0 active work items (last activity 4,/24/2008)
3 resolved since 6/9/2007

1 propesed work items

People Overview-

1 committer

3 bug reporters/ commenters

5 message authors

| Deep Intellisense: Related People > 1 x
8§ people shown. Show All
a- ‘ * pointme Member since 7/7/2008 -
0 work items 0 commits 1 message

a- & * rdcpro. Member since8/10/2007 I'm a developer and consultant in the Seattle,

0 work items 0 commits 1 message

Qv ‘ * TheKid Member since1/29/2007 Otherwise known as Vincent Rothwell, Tam a

2workitems 2 commits 0 messages

| Deep Intellisense: Event History > 1 x

Filter:l:l Sort: Date - Show All

rdcpro Last year — Thu 8/21/2008 8:31 AM

EBE: Email address is collected when posting cemments - where is email address stored?

11 events shown.
= Discussion 33905
W~ Change Set 216109 TheKid Last year - Tue 8/12/2008 1:00 AM

= Discussion #33119

EBE Error when deleting sites

pointme Last year— Thu 8/7/2008 11:36 AM

= Discussion #31112 danielmc Last year — Tue 7/15/2008 11:59 AM

Failed to render control: An error occurred during a call to extension function 'createMenthUrl',

& ~ Work ltem #6067 TheKid Pril Proposed Last year— Thu 4/24/2008 7:08 AM
Since activating the CKS:EBE feature on our Web

Deep Intellisense: Event History |F:350\ut|on Explorer ,_?ﬁTeam Explorer|

Ready

Ln43 Col 34 Ch34




Deep Intellisense

Deep Intellisense: Current Itemn

CKS.EBE BlogContext

BlogEnabled(_..)

Checkin Overview:

2 checkins between 11/29/2007 and &/1.2/2008
Work ltem Overview:

0 active work items (last activity 4/24/2008)
3 resolved since 6/9/2007

1 proposed work items

People Overview:

1 committer

3 bug reporters/ commenters

5 message authors




Deep Intellisense

| Deep Intellisense: Related People

8 people shown,

8- & @ pointme Member since 7/7/200

0 work items 0 commits 1 message

- & @ rdepro Member since 8/10/200

0 work items 0 commits 1 message

a' ‘ ’ TheKid Member since 1/29/200

2 work items 2 commits 0 messages




Deep Intellisense

' Deep Intellisense: Event History

11 events shown. Filter: Sort

j* Discussion #33905 rdcpro Last year — Thu 8/21/2008 &:

EBE: Email address is collected when posting comments - where is er

¥~ Change 5et =16109 TheKid Last year— Tue 8/12/2008 1
j* Discussion #33119 pointme Last year— Thu 8/7/2008 1

EBE Error when deleting sites

_J~ Discussion #31112 danielmc Last year - Tue 7/15/2008

Failed to render control: An error occurred durning a call to extension

& ~ Work Item #6067 TheKid Pril Proposed Last }rear—lh

Since activating the CK5:EBE feature on our Web



Deep Intellisense Evaluation

* Focus was on the information developers
wanted, not the resulting tool

* Rolled into CodeBook prototypes



Hatari

e Sliwerski et al. [FSE ‘O5]

* Using past defects to predict future defects
* |dentify fix-inducing changes

Bug 42233 was reported.

)

1.14 1.16 1.18

b() was c() was Fixed Bug
changed changed 42233

a() was
changed U

Changed:
a() b() <()




/* (non-Javadoc)

Hatari

* @see org.eclipse.jdt.launching.|lRuntimeClasspathProvider#resolveClasspath

* (org.eclips
pfjblic IRunt CAUTI O N

throws Coi

Listall = nc HOT FUNCTION

for (inti=(

switch et ON'T TOUCH! Zmse

case IR

// a project resoives 1o 1tselr ror source lookup (rather than

all.add(entriesli]);

break;
case IRt
IRuntin
if (entn

//ad< ONLY AUTHORIZED

iRunt PROGRAMMERS MAY
for in - CHANGE FUNCTION

} all.adayresy));
}
sl NOTICE

IRuntin

for int DON'T EVEN
@lad THINK OF
e CHANGING

}
}

athEntry[], org.eclipse.debug.core.lLaunchConfiguration)

sspath(IRuntimeClasspathEntry[] entries, ILaunchConfiguration configuration)

itimeClasspathEnt
sctClasspathEntry.
dject

antry.getRuntimeClI
Runtime.resolveSou

wvaRuntime.resolveRuntimeClasspathEntry(entries[i], configuration);

return (IRuntimeClasspathEntry[])all.toArray(new IRuntimeClasspathEntry[all.size()));

}



How to predict future risk

Correlation

0.5

0.4

0.3

0.2

0.1

® McCabe Cyclomatic Complexity

Number of upcoming changes



How to predict future risk

0.5
® Nested Block Depth
0.4 ® McCabe Cyclomatic Complexity
0.3
Correlation
0.2
° ° < 0 3 . . T
0.1 g © —€ .
L]
L ] s L ]
0 - : - b .

0 1 2 3 4 5 6 7 8 9 10

Number of upcoming changes



How to predict future risk

0-5 ¢ Past Risk
® Nested Block Depth
0.4 ® McCabe Cyclomatic Complexity
® L
0.3 . .
Correlation .
0.2 .
& ® . 3 2 . n L
0.1 & . - . .
[ ]
L ] b .
0 ’ : . g .

0 1 2 3 4 5 6 7 8 9 10

Number of upcoming changes



Hatari: Risky Locations

Granularities
[2/ Risky Locations 23%"‘&__5 20 o =0
Element Risk .
. @ JesolveClasspath 0.8888 (@ PaSt RlSk
Location —=% 0.8182
m 7 initializeProviders 0.7777 Val ues
m abort 0.7272
@ dispose 0.7000
@ init 0.6000
@ Stranslate 0.5555
m Ccleanup 0.5000
@ g launch 0.4545




Hatari: Annotations

(green)

(dark red)

(T StandardSourcePathProvider java =

} else {

/ recover persisted source path
entries = recoverRuntimePath(configuratic

}
return entries;
}
» /* (non-Javadoc)[]
- public IRuntimeClosspathEntry[] resclveClasspath(

List all = new ArraylList(entries.length);
for (int 1 = @; 1 < entries.length; i++) {
switch (entries[i].getType()) {
case IRuntimeClasspathEntry. PROJECT:
// a project resolves to itself
all.add{entries[1]);
break;
case IRuntimeClasspathEntry.OTHER:
IRuntimeClosspathEntry2 entry =
String typeld = entry.getTypeld(
IRuntimeClasspathEntry[] res = n
if (typeld.equals{DefaultProject
// add the resolved children
IRuntimeClasspathEntry[] chi
res = JavaRuntime. resolveSou




Task Specificity

 Many development activities are task based
— Fix this bug
— Add this feature

* Single tasks can involve many different data
sources (files, documents, past changes etc.)

* Tasks have collaborative and temporal aspects



Mylyn

e Kersten and Murphy [FSE ‘06]
* Degree-of-interest model

— Captures task context
— Generated by observing navigation

* Connectors encourage adoption
— Bug repositories
— Version control
— Tasks



IVInyn

11l DOI Model 52

. Qutline
=

X5

™
{3 v

unﬂ Usage Statistics 53\
edit ratio: 0.05 b4 ”;_1/ v

W RemoteException. class (137.59964 &
WSIFOperation_Jms.java (112.40C
setPropertyValues (112.40016)
WSIFOperation_Jms {112.40016)
org.apache.wsif (91,90017)
WSIFService.java (91,90017)
RemoteException (75.60011)
WSIFDefaultCorrelationService (60
checkForTimeouts (60,500053)
org.apache.wsif .base (60.500053)
WSIFDefaultCorrelationService. jav |
© o put (59,70004)

@ WSIFResponse. java (54,200096)
setUpBindingMamespacelRIs (43.7
setUpAddresshamespacelJRIs (43,

@ @ aet (39,.400047)

J| WSIFServiceImpl.java (33.400116)
D] WSIFInterceptorConfig.java (32.7(
1J] WSIFServiceFactory.java (32,5001
\J] WSIFConstants.java (32. 200066)

1}

e QOEHE @e EY

<] el

= numkeystrokeslavaEditor: 54

\_L) numSecondsElapsed: 2318

D] numSelectionslavaEditor: 45

|J] numselectionsJavaEditorAutoFold:
SE numSelectionsJavaOutline: 0
g:;numSelectionsJavaOutIineMyIar: 1<
|?] numSelectionsOther: 11
’S‘numSeIectionsPathFinder: 0

(% numSelectionsPkgExplorer: 25
&numSelectlonstgExplorerMyIar 8
L_numSelectlonsProblems 1
LénumSelectlonsProblemsMylar: 1
‘;i_' numSelectionsSearch: 3

4 numSelectionsSearchMylar: 0

(5 startDate: 2004-09-20
Q—)startTime: 20:3:15

<]




Mylyn
'[E] Task List &2 4@ =[] =0

Find: b Tasktop F Activate..

Ly @Email - Tasktop [Outlook Email]

Eclipse Awards - O5 Judging Panel
Task follow-up and reporting

= @Private - Tasktop
"] research productivity tools
L All Mine - Tasktop Operations [Tasktop
7] 1383: expense NSERC awards trip to
#["] 1681: track operations meetings
% Rob - Tasktop [Tasktop Dev]
7] 1765: plan post 1.0 release schedule
"] 20: investigate Tasktop distribution 1
" 0 (3] 1015: come tacke pact theirs
L Shawn - Tasktop [Tasktop Dev]

B ¢ [7] 1900: fix mylyn focus buttons enable
o : 1921: [3.4] web browser editors not
[ Users - Tasktop [Tasktop Public]

E, 14: [mac] Internal web browser does




Mylyn

Find: Q, &
4 (M Folders
4 1§ Beatmik
4 = Publications
4 [= 2006 F5E - Mylar
"E Figurel - Screenshots 2.ps
Programmer Productivity &
1M Projects
4 @ Web
4 57 Starred
Tasktop
= Mylyn
Google Reader (414)
4 W http://enwikipedia.org
4 \Y/ Productivity model - Wikipedia, th
= Compariscn of the prnductivil]
4 \Y/ Productivity - Wikipedia, the free
= Productivity model
4 [] google.com
4 _é http://docs.google.com
_é Articles - Google Docs |




Mylyn

¥ i:—a =Strathcona

Y&f& =ca.ucalgary.cpsc.strathcona.extractor.core  [cvs.cpsc.ucaloary.cal
¥ (3 =src
¥ B >ca.ucalgary.cpsc.strathcona.extractor.core
¥ [J} >ASTCrawler.java 1.16
v () ~AsTCrawler 1.16
@ visit(ClassInstanceCreation) : boolean
@, visit{FieldAccess) | boolean
m addAccessRelation(lVariableBinding, ASTNode) : void
@ addCallRelationiASTNode, IMethodBinding, boolean) - voic
¥ 1= Gilligan
Y&F—'E'rca.ucalgaw.cpsc.gilligan.cnre.mndel [aspect.cs.mcgill.cal
¥ s
Tﬁ ca.ucalgary.cpsc.gilligan.core.model
v D&Ahstractﬂement_‘iaw 1.3
YGSAbstractElement 1.3
@, isDecorated(String) - boolean
v DaIEIement.java 1.1
.:ﬁIElement 1.1
T&_—'&ca_ucalgaw.cpsc_skipper.ui [aspect.cs.mcgill.ca
¥ 5§ src
Yﬁ ca.ucalgary.cpsc.skipper.ui.actions
v DE, HighlightRange.java 1.1
(5 HighlightRange 1.1
v [} OpenEditorAction.java 1.2
ﬁDpEHEditnrAcrinn 1.2
¥ (2% META-INF
44 MANIFEST.MF 1.3



Mylyn

¥ 15 Gilligan
7&_—“&n:a.un:aIga|",r.-.:ps-::_gilligan.-::nmmnn laspect.cs.mcgill.cal
=Ficons
“l'&ﬁ'--:a.un:aIgar',r.cps-:’..gilligan.-::n:lre.mn:ldel [aspect.cs.mcgill.cal
v Hsrc
‘.ﬂﬂ ca.ucalgary.cpsc.gilligan.core.model
‘r&_—“ﬁ'-n:a.u::aIgar',r.cps,-:'__gilligan.cnre.sewices [aspect.cs.mcgill.cal
¥ i src
Td—]ﬁ ca.ucalgary.cpsc.gilligan.core.services.store
DE, ICilligan5tore. java 1.2
v Eﬂ ca.ucalgary.cpsc.gilligan.core.services.store.gilligan
¥ [J} GilliganStore.java 1.5
G‘E,GilliganSture 1.5
T&_l‘ﬂj-r_'a_ucalgaw.cpsc_skipper.ui [aspect.cs.mcgill.ca
¥ Hsrc
Tﬁﬂ ca.ucalgary.cpsc.skipper.uiviews
v D&Ecratch\-’iew.java 1.7
‘!’@, ScratchView 1.7
@, createToolBar() © void
v DE,SkipperubEIvaider.jaua 1.16
¥ “= import declarations
4 prg.eclipse.vi.internal.ide. misc.Overlaylcon
v % SkipperLabelProvider 1.16
& SkipperLabelProvider{SkipperFacade)
@. getimage(Object) : Image
= createOverlay(String, String) : Image
m createOverlay(String, Vector<5tring>) : Image
&7 lib
¥ 4= Other Projects
L ca.ucalgary.cpsc.gilligan.ui



Mylyn: Switching Contexts

]
- rc reBri .java - Eclipse ]
File Edit Source Refactor Navigate Search Project Run Window Help -
Ir-Hal$-0-A- @9 8- |8 -3-wc-o-|[sam & &oemo ] g
|% Package Expl... % - Navigator| = O |[[J] ResourceStructure... =3 . 3 = O|| B Task List &3 = O
=R E’%|Fv ® * ganthor Mik Kersten[] 20l TRy | @Y
F‘fﬂ‘i org.eclipse.mylar.ide [de‘\r.eclipse.n u public class ResourceStructureBridc s I T1: Refactor Re
= src —
i fa ora.eclinse.mvlar.internal.ide public final static String CON | I | I Description [*\
i g.eclipse.mylar. e ® [ ! T1: Refactor Resour
lT: [JE‘ ResouroeChangeMomtar.Ja L] public ResourceStructureBridge = Ei Mylar-AIlMine [bug: =
= C'.! ResourceChangeMonito 3 i
: = # People - Rob [bugs.e
@ setEnabled(boolean] |~ = public String getContentType () = Gy Products - Eclipse [DLB]
= |4y ResourceStructureBridge.ji | return CONTENT TYPE; & | 2l
el i 114
=& ResourceStructureB L } © getContentType() String - Resoure| | |
¥ CONTENT_TYPE R ° CONTENT_TYPE  String - Resourc || Outline [ €1 Active Search (... 53~ = O
" @ getContentType() ||~ PO e I PO
ATk plugin.xml ~ o DOS_0_LABEL  String - IMylarStru _ . .
=4 org.eclipse.mylar.java [dev.eclipse. N Publ ofDOS_1_LABEL  String - IMylarStru = Q " rebridge
& -Eﬁ_ . . o’ DOS_2_LABEL String - L‘MylarStru[T] =" tested by
i ) ) @ U ‘c 1 R ' @ testDecrementAcrossBridges()
=-#3 org.eclipse.mylar.internal.javal |~ @ pabl s I (2] 5.€2% referenced b
=@ JavaStructureBridge. java Press 'Ctri+-Space’ to show Template g R o 3|’ e B
8 . ugin.xml: Ant Structure Bride
= C'ﬂ JavaStructureBridge = ! PLg 1

- @ getChildHandles(Stri
=-B§ org.eclipse.mylar.java.tests [dev.ec
B src
E-#8 org.eclipse.mylar.java.tests
-4} InterestManipulationTest.je
= @ InterestManipulationTes
- @ testDecrementAcros

3

2

I |

2

it |

public Cbject getObj ectFnrHandJE

£

—
Problems | &Y Synchronize

CVS (/org.eclipse.mylar, /org.eclipse.mylar-feat...lar.ze =
-2l cE|ls el

|5

=A% T1: Refactor ResourceStructureBridge

[J® ResourceStructureBridge.java - /org.eclipse.r

i |

£3

()

i [ plugin.xml: structureBridge

4 plugin.xml: Java Structure Bric

[¥ plugin.xml: PDE Structure Brid
H--E.%. referenced by

j @ getImage(IMylarElement)

- @. getChildHandles(String)

e getText{IMylarElement)

4

| (@]

Al

| Writable

| Smartinsert | !||  50Mof/87M

o |




Mylyn: Switching Contexts

roniz on.java - Eclipse

Edit Source Refactor Navigate Search Project Run Window Help
IS [ $-0~Q~ | @ |G~ S5~ = [E &5 [&emo 5 »
I Package Bxpl... 5% “_Navigator| = £ [ [J] SynchronizeReport... i3 “_>1 [l Task List 23-\\_

<|Blgllz~

----- i;é org.eclipse.mylar.bugzilla.ui [dev.et
215§ org.eclipse.mylar.java.tests [dev.ec
=& src
=--#8 org.eclipse.mylar.java.tests
B[4} InterestManipulationTest. jz

=1 src

11} ]

=-@ InterestManipulationTes|| |
- @ testDecrementAcros|
-l org.eclipse.mylar.tasklist [dev.edlip:

-8 org.eclipse.mylar.internal.task |
F--- SynchronizeReportsaction. |
=@, SynchronizeReportsActi

[alo

L] public SynchronizeReportsActior
& private void checkSyncResult (i
= BOverride
<l public void Tum() {
1 if (query '= nmll) {
AbstractRepositoryConng
query.getReposi
L if (connector != nmll)
. & connector.synchroni

} else if (TaskListView.gel

i ISelection selection
for (Object obj [( (IS5t
if (obj instanceof
final Abstractl

AbscracuRepositE’

(<] (=2

g OR~ &~ mY~

Find: | T2: Fix NPE in S
|| | | pescription [
® [ ! T2:FixNPEin Synchi _
@ ] * Ti: Refactor Resource

& & Mylar - All Mine [bug:
= EF People - Rob [hugs.em

B3| l ()

Outline | 7 Active Search (... 22 = ﬁ
.0 J¢ e <é’ =

= @ run()

E1-8g referenced by
. openEditQueryDialog(Abstract]
@. run(IAction)

Problems | & Synchronize 2\ =0

CVS (forg.eclipse.mylar, /org.eclipse.mylar-feat...lar.ze =
F-tloiB|lvBelcpls
=A% T1: Refactor ResourceStructureBridge

[J® ResourceStructureBridge.java - forg.eclin=a.r
T2: Rx NPE in SynchronizeReportsAction 6
e,

[J® SynchronizeReportsAction.java - /org.
[

(2]

1Ll ]
I @ |

50M of 87M




Mylyn Evaluation

Early DOI study (6 devs)

— Tasks are *key*

Monitor study (99 devs monitored)

Mylyn study (16 devs from monitor study)
— Significant increase in edit ratio

Ultimately, we vote with our feet
— Mylyn is very popular in the Eclipse ecosystem



TeamTracks

 DelLine et al. [VLHCC ‘05]
* “Pick the brain” of the original developer
* Two measures

— Element is important if it is often visited
— Two elements are related if visited in succession



Team Tracks

TetrgCortnd
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void TEEE
{
if{DesignMode)
return;
switch{nextFig)
's

.

|
i

mmEG
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f.
A
A

?é
“f
|

ARRRE
cevee
583
§i%

-

i}

case 0:
currentFigure = new Line(this);
break;

case 1:
currentFigure = new Tnangle(this);
break;

case I:
currentFigure = new LThunder(this);
break;

case 3.
currentFigure = new RThunder(this);
break;

case 4:
currentFigure = new RightT(this);
break;

case 5:
currentFiure = new | 24T/ this):
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ResizeRedran = true
BackColor =
ysteaColors. window;



Team Tracks

InitNextFigure ()
2 nextFi

b
# Figure.CanDraw ()

@ |nitNewGame ()
% Figure DrawFigure ()

Wi = =



TeamTracks Evaluation

Increased chances of success (set tasks)
Large increase in comprehension

— 2x more likely to give the right answer
Privacy concerns must be considered

Scope navigation data by time?
— Hints at task specificity



Code Bubbles

* Bragdon et al. [ICSE ‘10]
* Editable fragments rather than files

* Encourage task-based grouping
* Easily persist and share past tasks

— Support context switching



Code Bubbles




Code Bubbles Evaluation

* Scrolling:
— Decreased by ~49%

* Search / navigation:
— Decreased by ~55%

e User study (20+ devs)
— Generally positive, esp. about task-based features
— Worried about scalability



Collaborative Development

e Software is developed in teams
* |DEs are typically designed for individual devs
* Collaboration external to IDE

— Valuable data can be lost
— Processes unnecessarily ad hoc



Jazz

* Li-Te Cheng [OOPSLA '03]
* Team communication

— Explicitly link artifacts rather than mine them
— Build chat logs into historical data
— Enable snapshots to be sent by IM

 Lifecycle integration
— Integrated handling of builds & tests
— Promote enhanced reporting etc.



Jazz
What if your tools know...

... about your teams
.. about your artifacts
.. who is responsible for what

.. about your process

Code delivery rules, code quality, traceability,
test runs, intellectual property

.. how to bootstrap a project
... how to help new team members get started

... your favorite work item types and their state
transitions

... When the build runs and what to do if it
breaks
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Sample Jazz Workflow

1. A build breaks owing to a test failure
2. A developer creates a bug report

3. Jazz links the bug report to both the build and
the failed test

4. Jazz assigns the bug to an appropriate deuv.
5. The dev commits their change set

6. Jazz links the change set to the bug and to the
build



Jazz Dashboard
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Jazz Dashboard
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FastDash

* Biehl et al. [CHI ‘07]

* Assumption: Developers want to know what
their co-workers are doing

— Maintain awareness about:
* Files being edited
e Task assignments
* Bug assignments

* Targeted at large displays in common space
* Decreased need for explicit communication



FastDash
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FastDash Evaluation

Shared resource contention decreased
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Codebook

Begel & DelLine [MSR ‘08]
Extend social networks into software systems

— E.g., developers can be ‘friends’ with their code

— Social call graphs
* Enable informal feedback channel for your APIs

Provide alternative means for discovering time
contention

Evaluation not yet complete



Codebook

EventLogger.Connect() in EventLogger.cs
In class EventLoggerinMicrosoft.Research
Compiled into Logging.DLL
16 checkins between 1/24/2005 and 1/31/2006
5 prio bugs, 10 pri1 bugs, 1 pri2 bug
3 sibling methods:
void OnConnection(..)
bool Close()
void OnFailure(..)
2 sibling fields:
int numberConnections
bool currentlyConnected
Uses MAPI, OWA, and Passport external APIs.
Spec can be found in http://team/sites/devui/docs/Logger.doc

Callers

Called by 41 methods: See all
EventLogger.0OnConnection():3 calls
EventLogger.OnFailure(): 2 calls
Recommender.Startup():1 call

Code owned by 24 people calls Connect():
Mike Diaz, Jerry Ryan, Sumeet Gupta, Aaron Martin,
Jenna Goldberg ... (see all)

Gadgets
Churn metrics
Get definition

Newsfeed
— March 2009 —

Pialic checked in #1181 (tfs) and marked bug #9902 (ps) as
closed.

changed methods openLogFile() and Connect()in
class Connect
Moved to EventLogger class from 01dEventLogger class
by pialic
Modified by checkin #1181 ("BUG 9902...") by pialic
Mentioned in bug #9902 (“fails to connect...”) is pri 1 by

abegel

— Februrary 2009 —
Mentioned in checkin #381 ("BUG 3384...") by sumeetg
Mentioned in email (“Failed to connect...”) from rdeline
Mentioned in bug #3384 (“hang when...”) is pri 1 by ginav
Mentioned in bug #1022 (“connects too slow...”) is pri 2 by
pialic

— December 2008—

Added by checkin #211 ("ongoing...”) by pialic

Related People
2 committers, 3 bug reporters/commenters (see all)
pialic RSDE MSR-Research 99/4219
rdeline SENIOR RESEARCHER MSR-Research
99/2132
sumeetg DEV LEAD 2 Windows 26/3012




Customized Awareness

* Holmes and Walker [ICSE ‘10]
* Projects are not created in isolation

— Sometimes control is ceded to external teams

* Similar information spread across many projects



Heterogeneous Environments




Heterogeneous Environments




Large Teams




Large Teams




Large Teams

2 week delay



Large Teams

Makes Change

Code now failing



Commit Logs

Subject: [r9g-cvs] [hg] refactoring.java: #144961: fixing NPE
From: Jan P. <jp... (at) netbeans.org>
Message-id: hg.abbaf0f1ff63.1219918286.1797694213 (at)
hg.netbeans.org
Date: 2008-08-28 12:11:26
changeset abbaflOflff63 in main
details: http://hg.netbeans.org/main?cmd=changes baf0fl1ff63
description:
#144961: fixing NPE
diffs (12 lines):
diff -r eb7¢38562250 -r abbaf0flff63
a/refactoring.java/src/org/netbeans/modules/refactoring/java/ui/UIUtilities.java
b/refactoring.java/src/org/netbeans/modules/refactoring/java/ui/UIUtilities.java
Aug 28 12:03:58 2008 +0200
@@ -92,7 +92,7 @@ public final class UIUtilities {
headerRenderer = table.getTableHeader ().
getDefaultRenderer () ;

Component comp = headerRenderer.
getTableCellRendererComponent (
- null, column.getHeaderValue(), false, false, 0, 0);
+ table, column.getHeaderValue(), false, false, 0, 0);
int width = comp.getPreferredSize () .width;



Commit Log Volume

System

KDE

Open Office
NetBeans
Linux Kernel

msg / work day
515
505
353
157



Concrete Example

* Eclipse Metrics plug-in
— Depends on 9xEclipse, 7xApache, 1xSF
— Only uses a minority of each
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Concrete Example

* Eclipse Metrics plug-in
— Depends on 9xEclipse, 7xApache, 1xSF
— Only uses a minority of each
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Approach

* Infer interest set

— Code ownership + static analysis

* Analyze changes

— Identify changed elements

* Determine change relevance
— Structural relevance
— Practical relevance



Evaluation

RQ1: How well is the stream compressed?
RQ2: Are impactful events really impactful?

RQ3: Are any impactful events misclassified?

Impactful Uncertain Information Irrelevant

Metrics (sauerf) 9 674 273 618,219

Checkstyle 6 604 266 381,788
TP FP TN FN

Metrics 10 2 619,163 0

Checkstyle 5 0 382,658 1



Visualizations

e Seek to provide unique insights about systems

— Task-specific or general ‘understanding’?

 Mappings to physical analogs difficult
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AspectBrowser

Aspect Browser - ClassDictionary.java - Eclipse Platform — |EI |i|
File Edit Source Refactor MNMavigate Search Project Run Window Help
J[zﬁ' @Jﬁ'ﬁ'%'J@J'J‘5@].%'%!'“-(:3'-' 7 | BBl aspect Bro...  &'lava
[ Aspect Tree &2 @ # = = O|/[visualization and Navigation &2 l~@® Qb X Jg = > = =08
—Create Aspects e R i 1| EET : ; ; :
Grep Pattern: | b 51‘ WU iEW - onie i Pl ' .
Raspects el i
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[ &1 kength (138) E
[¥] 21 \set (70) B B
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: u o
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E"Ef 0rg.ecipse.] t € ug.]a'.raLlneBrec File err = new File (getWorkingDirectory(), "er
ozl Line breakpoint: Traversal [line try |
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. j System.setErr (néwW PrintStream (new FileOutg
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AspectBrowser
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Tarantula

Q=] Tarantula Bug Fincer
File
i Default  Discrete @® Continuous O Passes ) Fails () Mixed L L) 1 Line: 6862

Test: |

aj-Line 6GBG2 Qulnr Legend

Executions: 66 f 300
Passed: 63 f 297
Failed: 3 7 3




Software Terrain Maps

Deline [VLC 2005]

Navigate perceptually rather than cognitively
Ease navigation esp. backtracking

Region size corresponds to code size

Region locations capture affinity



Software Terrain Maps

class GATetnis
namespace GATetnsControl



Software Cartography
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Tesseract

% )

Stzphen Walther

Severity: [ Enhancement (V] Trivial [¥] Minor |[¥] Normal [¥] Major [ Critical [ Blocker

100
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Kes (b)

e B
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160
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Tesseract

| 'J DoublaClick node to drill

widgets/rb-property-view.c
widgets/rb-query-creator.c

shell/rb-shell.c
shell/rb-remote.c
widgets/rb-rating-helper.c

00014 20030005
Bug ID  Start [ End  Severity
5027 2004-11-22 200%-08-22  normal

2004-08-26 2003-06-06  cnitical

down upon all selected.

Alicia Dimaggio [

Tony Theriault |||
Billy Mick [

0030018 V3T

Normal RESOLVED

High RESOLVED OBSOLETE Crash when resuming play



Code City




Summary

* Tools help developers do _something

* The path from a research prototype to an
industrial tool is convoluted at best
— Start with an idea that could be useful in practice

 Evaluation mismatch:

— Academic merit vs. industrial merit



