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Harry Potter and the Half-Blood Prince (Book 6) (Hardcover)
by 1. K. Rowling

List Price: CONS41.00

e lis i Our Price: CDN$ 24.60 & eligible for FREE Super Saver
o Rl S Shipping on orders over CDN$% 39, Detalls

You Save: CDNs 16.40 (40%)
Availability: In Stock. Ships from and sold by Amazon.ca.

8 used & new available from CDNS 12.00

See larger image and
other views

Find all things Harry in our Harry Potter Store.

J.K. Rowling: Classic Books from the Library of Hogwarts School Of... by 1. K. Rowling
Harry Potter and the Order of the Phoenix by 1.K. Rowling

Harry Potter and the Order of the Phoenix (Book 5) by J.K. Rowling

Harry Potter and the Prisoner of Azkaban (Widescreen) DVD ~ Alfonso Cuardn

Harry Potter and the Goblet of Fire (Book 4) by 1.K. Rowling

Eldest {Inheritance, Book 2) by Christopher Paolini

Explore similar items




Customers who bought this item also bought

J.K. Rowling: Classic Books from the Library of Hogwarts School Of... by J. K. Rowling

Harry Potter and the Order of the Phoenix by J.K. Rowling

Harry Potter and the Order of the Phoenix {(Book 5) by J.K. Rowling

Harry Potter and the Prisoner of Azkaban (Widescreen) DVD ~ Alfonso Cuaron
Harry Potter and the Goblet of Fire {(Book 4) by J.K. Rowling

Eldest {(Inheritance, Book 2) by Christopher Paolini

r Explore similar items




eROSE: Guiding Developers

Customers who Developers who
bought this item also changed this function
bought... also changed...

Purchase Boseall Version
History kw3 Archive




What Can eROSE do!?

Suggest and predict likely changes




What Can eROSE do!?

Prevent errors due to incomplete changes.




What Can eROSE do!?

Detect coupling undetectable by program analysis.




Evolutionary
Coupling in
GNU DDD
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Evolutionary
Coupling in
GNU DDD

ddd directory

. Patches

Tests




Evolutionary Coupling

ComparePreferencePage.java plugin.properties

ComparePreferencePage.name= Compare/Patch
ComparePreferencePage.generalTab.label= &General

ComparePreferencePage. structureCompare.label= &0pen
structure compare automatically
ComparePreferencePage. showMoreInfo.label= &Show
additional compare information in the status line
ComparePreferencePage.ignoreWhitespace.label= Ignore
&white space

ComparePreferencePage. saveBeforePatching.label=
Agutomatically save dirty editors before patching

ComparePreferencePage. filter.description= Enter member
names that should be excluded from 'Compare With Each
Other' .\nList is comma separated (e.g. '*.class,
.project, bin/")

ComparePreferencePage. filter.label= &Filtered Members:
ComparePreferencePage. filter.invalidsegment.error=
Filter is invalid: {0}

ComparePreferencePage. textCompareTab.label= &Text
Compare

ComparePreferencePage. initiallyShowAncestorPane.label=
Initially show a&ncestor pane
ComparePreferencePage . showPseudoConflicts.label= Show
&pseudo conflicts

u u ComparePreferencePage. synchronizeScrolling.label=

I n It D efau ItS Synchronize &scrolling between panes in compare viewers
ComparePreferencePage.useSingleLine.label= Connect
&ranges with single line

ComparePreferencePage.preview.label= Preview:




What can eROSE do?
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() >ComparePreferencePage 1.38 —
p (3 Fakelnput

¥ IGNORE_WHITESPACE

o INITIALLY _SHOW_ANCESTOR_P
W OPEN_STRUCTURE_COMPARE
W PATH_FILTER

o PREF_SAVE_ALL_EDITORS

i PREFIX

o SHOW_MORE_INFO

o SHOW_PSEUDO_CONFLICTS

o SYNCHRONIZE_SCROLLING

o USE_SINGLE_LINE

B "]Ewa EaCvs Repos... [ Resource

(T Comparerraferencerageima B

public final OverlayPreferenceStore.OverlayKey[] fKeys= new OverlayPreferenceStore.OverlayKey[] {

new
new
new
new
new
new
new

new
new

new
new

OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore

OverlayPreferenceStore
OverlayPreferenceStore

OverlayPreferenceStore.
OverlayPreferenceStore.

OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.
Overlaykey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.

OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.

OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.

BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,

SYNCHRONIZE_SCROLLING) ,
SHOW_PSEUDO_CONFLICTS),

SHOW_MORE_INFU),
IGNORE_WHITESPACE),
PREF_SAVE_ALL_EDITORS),

OPEN_STRUCTURE_ COMPAREY),

INITIALLY_ SHOW_ANCES TﬂR_FA.ﬁm

STRING, AbstractTextEditor. PREFERENC
BOOLEAN, AbstractTextEditor. PREFEREN

BOOLEAN, USE_SPLINES),
BOOLEAN, USE_SINGLE_LINEY),

Sfnew OverlayPreferenceStore.OverlayKey({OverlayPreferenceStore , BOOLEAN, USE_RESOLVE_UID,
new OverlayPreferenceStore.OverloyKey(OverlayPreferenceStore. STRING, PATH_FILTER),

};
o USE_SPLINES
@ getSaveAllEditors() |
initDefaults(IPrafaranceStore - public static wvoid initDefaults(IPreferenceStore store) {
zi [_ ] store.setDefaul t{OPEN_STRUCTURE_ COMPARE, true);
setaveAllEditorsiboolean) store. setDefaul t( SYNCHRONIZE_SCROLLING, true);:
o fCheckBoxes store.setDefaul t{ SHOW_PSEUDO_CONFLICTS, false);
o fCheckBoxListener store.setDefaul t{INITIALLY_SHOR_ANCESTOR_PANE, false);
. store. setDefaul t{ SHOW_MORE_INFO, false); -
. ﬂ;un1pare[unﬁguranun store.setDefaul t{ IGNORE_WHITESPACE, false); s
o fFilters store.setDefaul t( PREF_SAVE_ALL_EDITORS, false): T
o fKeys — ) Tl
o fOverlayStore - ~
S i = ﬁ
o fPreferenceChangelistener . Problems | Javadoc | Declaration (" Rose i
o fPreviewViewer v Action Symbaol File Support Confidence
= RIC
4 L. = ™y m
¥ Changed Entities &2 B
W -
"
v
I Writable Smart Insert 96 : 5
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p (3 Fakelnput

¥ IGNORE_WHITESPACE

o INITIALLY _SHOW_ANCESTOR_P
W OPEN_STRUCTURE_COMPARE
W PATH_FILTER

o PREF_SAVE_ALL_EDITORS

i PREFIX

o SHOW_MORE_INFO

o SHOW_PSEUDO_CONFLICTS

o SYNCHRONIZE_SCROLLING

o USE_SINGLE_LINE

B "]Ewa EaCvs Repos... [ Resource

(T Comparerraferencerageima B

public final OverlayPreferenceStore.OverlayKey[] fKeys= new OverlayPreferenceStore.OverlayKey[] {

new
new
new
new
new
new
new

new
new

new
new

OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore

OverlayPreferenceStore
OverlayPreferenceStore

OverlayPreferenceStore.
OverlayPreferenceStore.

OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.
Overlaykey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.

OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.

OverlayKey(OverlayPreferenceStore.
OverlayKey(OverlayPreferenceStore.

BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,

SYNCHRONIZE_SCROLLING) ,
SHOW_PSEUDO_CONFLICTS),

SHOW_MORE_INFU),
IGNORE_WHITESPACE),
PREF_SAVE_ALL_EDITORS),

OPEN_STRUCTURE_ COMPAREY),

INITIALLY_ SHOW_ANCES TﬂR_FA.ﬁm

STRING, AbstractTextEditor. PREFERENC
BOOLEAN, AbstractTextEditor. PREFEREN

BOOLEAN, USE_SPLINES),
BOOLEAN, USE_SINGLE_LINEY),

Sfnew OverlayPreferenceStore.OverlayKey({OverlayPreferenceStore , BOOLEAN, USE_RESOLVE_UID,
new OverlayPreferenceStore.OverloyKey(OverlayPreferenceStore. STRING, PATH_FILTER),

};
o USE_SPLINES
@ getSaveAllEditors() _
initDefaults(IPreferenceStare = public static void initDefaults(IPreferenceStore store) {
zi [_ ] store.setDefaul t{OPEN_STRUCTURE_ COMPARE, true);
setsaveAllEditors(boolean) store. setDefaul t( S ¥NCHRONIZE_SCROLLING, true);
o fCheckBoxes store.setDefaul t{ SHOW_PSEUDO_CONFLICTS, false);
o fCheckBoxListener store.setDefaul tCINITIALL V_SHOM_ANCESTOR_FANE, false);
: store. setDefaul t{ SHOW_MORE_INFO, false); -
. ﬂ;un1pare[unﬂguranun store.setDefaul t{ IGNORE_WHITESPACE, false); -
o fFilters store.setDefaul t( PREF_SAVE_ALL_EDITORS, false); v
o fKeys & —3 )4
o fOverlayStore - ~
S i = E
o fPreferenceChangelistener . Problems | Javadoc | Declaration (" Rose i
o fPreviewViewer v Action Symbaol File Support Confidence
= RIC
4 L. = ™y m
¥ Changed Entities &2 B
W -
g% AMfKeys - OverlayKey(]
"
v
| Writable Smart Insert 96 : 5
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User inserts a new SRR cePage e £
preference into the

field fkeys[].

BOaMWURE WY E2F R

O INITIALLY_SHOW_ANCESTOR _P
¥ OPEN_STRUCTURJ_COMPARE
W PATH_FILTER
o PREF_SAVE_ALL_EPITORS
i PREFIX

o SHOW_MORE_INF
o SHOW_PSEUDO_CRNFLICTS

new
new
new
new
new
new
new

new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. STRING, AbstractTextEditor.PREFEREN
new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, AbstractTextEditor. PREFERE

new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, USE_SPLINES),
new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, USE_SINGLE_LINE},

new OverlayPreferencestore.OverlayKey[] { -

OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore
OverlayPreferenceStore

OverlayKey(OverlayPFreferenceStore. BOOLEAN,
OverlayKey(OverlayPreferenceStore. BOOLEAN,
OverlayKey(OverlayPreferenceStore. BOOLEAN,
OverlaykKey(OverlayPreferenceStore. BOOLEAN,
OverlaykKey(OverlayPreferenceStore. BOOLEAN,
OverlaykKey(OverlayPreferenceStore. BOOLEAN,
OverlaykKey(OverlayPreferenceStore. BOOLEAN,

OPEN_STRUCTURE_ COMPAREY),
SYNCHRONIZE_SCROLLING) ,
SHOW_PSEUDO_CONFLICTS),
INITIALLY SHOW_ANCESTOR_ F‘Aﬁm
SHOW_MORE_INFU),
IGNORE_WHITESPACE),
PREF_SAVE_ALL_EDITORS),

SF sYNCHRONIZE schoLLNG Sfnew OverlayPreferenceStore.OverlayKey({OverlayPreferenceStore , BOOLEAN, USE_RESOLVE_UID,
%flJSE_SHﬂGLE_L&;E . new OverlayPreferenceStore.OverloyKey(OverlayPreferenceStore. STRING, PATH_FILTER),
o USE_SPLINES
@ getSaveAllEditorsl
& initDefaultsiiPrefelencestore - public static woid initDEFuults(lPreFFrenceStnre store) {
: IEd| | store.setDefaul t{OPEN_STRUCTURE_ COMPARE, true);
@ setdaveAllEditors(poolean) store.setDefaul t( S YNCHRONIZE_SCROLLING, true);
o fCheckBoxes store.setDefaul t{ SHOW_PSEUDO_CONFLICTS, false);
o fCheckBoxListene store.setDefaul t{INITIALLY_SHOR_ANCESTOR_PANE, false);

. store. setDefaul t{ SHOW_MORE_INFO, false); "
. ﬂ;un1pare[unﬁgu tion store.setDefaul t{ IGNORE_WHITESPACE, false); i
o fFilters store.setDefaul t( PREF_SAVE_ALL_EDITORS, false); T
o fKeys ' -y 4l
o fOverlayStore - - =g
a fPrefaranceChangbListanar Problems | Javadoc | Declaration (@ Rose & v
o fPreviewViewer Action Symbaol File Support Confidence

S = 0
¥ Changed Entities &2
g% AMfKeys - OverlayKey(]
.
L
I Writable Smart Insert 96 : 5



BOB

Java - ComparePreferencePage.java - Eclipse Platform

- @

iy,

| Y e T -— | — o .

preference into the
field fkeys[].

BOaMWURE WY E2F R

O INITIALLY_SHOW_ANCESTOR _P
¥ OPEN_STRUCTURJ_COMPARE
W PATH_FILTER

o PREF_SAVE_ALL_EPITORS

i PREFIX

o SHOW_MORE_INF

o SHOW_PSEUDO_CRNFLICTS

o SYNCHRONIZE_SCROLLING

o USE_SINGLE_LINE
o USE_SPLINES
& getSaveAllEditors|

Iqu?tE""?

new
new
new
new
new
new
new

new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. STRING, AbstractTextEditor.PREFEREN
new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, AbstractTextEditor. PREFERE

new
new

Sfnew OverlayPreferenceStore.OverlayKey({OverlayPreferenceStore , BOOLEAN, USE_RESOLVE_UID,

new

s

J = J 4 = J v v ¥a v v T &'ava E=CVS Repos... [[HResource

User inserts a new Smpareeferencapage e =5

new OverlayPreferencestore.OverlayKey[] {
OverlayPreferenceStore . OverlayKey(OverlayFreferenceStore. BOOLEAN, OPEN_STRUCTURE_COMPAREY),
OverlayPreferenceStore OverlayKey(OverlayPreferenceStore. BOOLEAN, SYNCHRONIZE_SCROLLING),
OverlayPreferenceStore OverlayKey(OverlayPreferenceStore. BOOLEAN, SHOW_PSEUDO CONFLICTS),
OverlayPreferenceStore.OverlayKey({OverlayPreferenceStore. BOOLEAN, INITIALLY_ SHOW_ANCESTOR_ F‘Aﬁm
OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, SHOW_MORE_INF),
OverlayPreferenceStore.OverlayKey(DverlayPreferenceStore. BOOLEAN, ITGNORE_WHITESPACE),
OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, PREF_SAVE_ALL_EDITORS),

OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, USE_SPLINES),
OverlayPreferenceStore . OverlayKey(OverlayPreferenceStore. BOOLEAN, USE_SINGLE_LINE}),

OverlayPreferenceStore . OverlayKey(OverlayPreferenceStore. STRING, PATH_FILTER),

& initDefaultsiiPrefelencestore - public static woid "Lr'ri.tDEFuults(lPreFFrenceitnre store) {
: IEd| | store.setDefaul t{OPEN_STRUCTURE_ COMPARE, true);
@ setsaveAllEditorsipoolean) store. setDefaul t( SYNCHRONIZE_SCROLLING, true);:
o fCheckBoxes store.setDefaul t{ SHOW_PSEUDO_CONFLICTS, false);
o fCheckBoxListene store.setDefaul t{INITIALLY_SHOR_ANCESTOR_PANE, false);
: . store. setDefaul t{ SHOW_MORE_INFO, false); '
. f;umpare[unflgu tion store.setDefaul t{ IGNORE_WHITESPACE, false); i
o fFilters store.setDefaul t( PREF_SAVE_ALL_EDITORS, false): T
o fKeys E B 4l
o fOverlayStore - ~
: i = O
a fPrefaranceChangbListanar . Problems | Javadoc | Declaration (@ Rose & -
o fPreviewViewer v Action Symbaol File Support Confidence
———3 N CHG ~initDefaults(IPreferenceStore) .../internal/ComparePreferencePage.java 11 1.0 m
. = CHG plugin.properties jorg.eclipse.compare/plugin.properties 10 0.9090
¥ Changed Entities 2 _ . .
CHG buildnotes_compare.html jorg.eclipse.compare/buildnotes_compare.html 8 0.7272
o - CHG ~createGeneralPage(Composite) .../internal/ComparePreferencePage.java 7 0.6363
% AfiKeys - OverlayKey|] ADD_TO ComparePreferencePage.java .../internal/ComparePreferencePage.java 7 0.6363
CHG ~TextMergeViewer(Composite, int ...Jcontentmergeviewer,/TextMergeViewer.java B 0.5454
ADD_TO  TextMergeViewer. java ... /fcontentmergeviewer/TextMergeViewer.java (5] 0.5454 |,
CHG ~createTextComparePage(Compo .../internal/ComparePreferencePage.java B 0.5454 4

Writable Smart Insert 96 : 5
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i @ JEE ¥ J 9 [= J v 5l v 2o v v T &'ava E=CVS Repos... [[HResource

. User inserts a new smeeageme s =5

—y | T e T - — | — 2 T ]
L

preference |nt° the M new OverlayPreferenceStore.OverlayKey[] {

new OverlayPreferenceStore.OverloayKey(OverlayFreterenceStore., BOOLEAN, OPEN_STRUCTURE_COMPAREY,

¢ f' Id & new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, SYNCHRONIZE_SCROLLING),
" e eys new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, SHOW_PSEUDO_CONFLICTS),
U I NUE_WVEI | LI new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, lﬁu'iTM.[LF_EH&H’_AHEI:SJ’UH_PM@

5F new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, SHOW_MORE_INFO),

%FINITIALLY_SHDW_ NCESTOR_P new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, IGNORE_WHITESPACE),
OPEN_STRUCTURY_COMPARE new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, PREF_SAVE_ALL_EDITORS),

W PATH_FILTER

f PREF_SAVE_ALL_EPITORS

OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. STRING, AbstractTextEditor.PREFERENC

OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, AbstractTextEditor.PREFERE

.

i PREFIX
¥ SHOW_MORE_INF new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, USE_SPLINES),
W SHOW _PSEUDO_C®MNFLICTS new DuerluyPr‘efer‘enceSLﬂ-re OverlayKey(OverlayPreferenceStore RONW FAN __[ISE STNGEE T TNES

OLLING ‘new OverlayPreferenceStore.OverlayKey{OverlayPreferencest

new DuerluyPr‘efer‘encehLﬂ-re OverlaykKey(OverlayPreferenceStor User |nserts a_ new
H

/ preference into the
- public static wvoid initDefaults(IPreferenceStore store) {

store.setDefaul t{OPEN_STRUCTURE_COMPARE, true); ﬁeld ﬂ(eysu.

store. setDefaul t{ S¥NCHRONISE_SCROLLING, true);
store.setDefaul t{ SHOW_FPSEUDO_CONFLICTS, false);
store.setDefaul t{INITIALLY SHOW ANCESTOR_PANE, false);
store. setDefaul t{ SHOW_MORE_INFO, false);
store.setDefaul t{ IGNORE_WHITESPACE, false);

W SYNCHROMIZE_S
o USE_SINGLE_LINE
o USE_SPLINES
@ getSaveAllEditorsl
& initDefaults(IPrefeenceStore)
& setSaveAllEditorsipoolean)

o fCheckBoxes
o fCheckBoxListene
o fCompareConfigugation

o fFilters store.setDefaul L{PREF_SAVE_ALL_EDITORS, fal
o fKeys f k) PRI
: :E::I‘r:?:r?zr;hang Listener | Problems | Javadoc | Declaration (@ Ros ~ = 0|
o fPreviewViewer Action Symbaol File Support Confidence
———3 4> CHG ~initDefaults(IPreferencestore) .../internal/ComparePreferencePage.java 11 1.0 m
. — CHG plugin.properties jorg.eclipse.compare/plugin.properties 10 0.9090
¥ Changed Entities 2 _ . .
CHG buildnotes_compare.html jorg.eclipse.compare/buildnotes_compare.html 8 0.7272
o - CHG ~createGeneralPage(Composite) .../internal/ComparePreferencePage.java 7 0.6363
ADD_TO ComparePreferencePage.java .../internal/ComparePreferencePage.java 7 0.6363
CHG ~TextMergeViewer(Composite, int ...Jcontentmergeviewer,/TextMergeViewer.java B 0.5454
ADD_TO  TextMergeViewer. java ... /fcontentmergeviewer/TextMergeViewer.java (5] 0.5454
CHG ~CreateTextComparePage(Compo .../internal/ComparePreferencePage.java (5] 0.5454
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Symbaol File Confidence
~initDefaults(IPreferenceStore) .../internal/ComparePreferencePage.java 1.0

plugin.properties jorg.eclipse.compare/plugin.properties 0.9090
buildnotes_compare.html Jorg.eclipse.compare/buildnotes_compare.htm| 0.7272
~createGeneralPage(Composite) .../internal/ComparePreferencePage.java 0.6363

ComparePreferencePage.java .../internal/ComparePreferencePage.java 06363
~TextMergeViewer(Composite, int .../contentmergeviewer /TextMergeViewer. java 0.5454
TextMergeViewer.java ...jcontentmergeviewer/TextMergeViewer_java 0.5454
~createTextComparePageiCompo .../internal/ComparePreferencePage.java 0.5454




Symbol File Support

~initDefaults(IPreferenceStore) .../internal/ComparePreferencePage.java 11
plugin.properties jorg.eclipse.compare/plugin.properties 10
buildnotes_compare.html forg.eclipse.compare/buildnotes_compare.html 8
~createGeneralPage(Composite) ...Jinternal/ComparePreferencePage.java
ComparePreferencePage. java .../internal/ComparePreferencePage.java

eROSE suggests further locations.

Confidence



Symbol File Support

~initDefaults(IPreferenceStore) .../internal/ComparePreferencePage.java 11
plugin.properties jorg.eclipse.compare/plugin.properties 10
buildnotes_compare.html forg.eclipse.compare/buildnotes_compare.html 8
~createGeneralPage(Composite) ...Jinternal/ComparePreferencePage.java
ComparePreferencePage. java .../internal/ComparePreferencePage.java

http://www.st.cs.uni-sb.de/softevo/erose/

Confidence


http://www.st.cs.uni-saarland.de/softevo/erose/
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eS80 30 |HEE | @5 4B | & o oo 5 &Yava EaCVS Repos... [(Resource

[# Package Explorer & = Eﬁm

e | U] {fp - public final OverlayPreferenceStore.OverlayKey[] fKeys= new OverlayPreferenceStore.OverlayKey[] {

new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, OPEN_STRUCTURE_COMPARE),
GEI >ComparePreferencePage 1.38 & new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, SYNCHRONIZE_SCROLLING),
> a Fakelnput new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, SHOW_PSEUDO_CONFLICTS),
" IGNORE_WHITESPACE new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, INITIALLY_ SHOW_ANCESTOR_PAN
new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, SHOW_MORE_INFOY,
¥ INITIALLY_SHOW_ANCESTOR_P new Overl niPr‘efer‘enc eStore.Ove rln:bﬂeitjﬂuerluiF‘reFe renceStore. BOOLEAN, TGNORE_WHITESPACE),
o OPEN_STRUCTURE_COMPARE new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, PREF_SAVE_ALL_EDITORS),
W PATH_FILTER
% PREF_SAVE_ALL_EDITORS OverlayPreferenceStore . OverlayKey(OverlayPreferenceStore. STRING, AbstractTextEditor.PREFERENC
5F PREFIX OverlayPreferenceStore . OverlayKey(OverlayPreferenceStore. BOOLEAN, AbstractTextEditor.PREFEREN

o SHOW_MORE_INFO new OverlayPreferenceStore.OverloyKey(OverlayPreferenceStore. BOOLEAN, USE_SPLINES),

W SHOW_PSEUDO_CONFLICTS new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. BOOLEAN, USE_SINGLE_LINE},
W SYNCHRONIZE_SCROLLING Finew OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore . BOOLEAN, USE_RESOLVE_UIY,
5F USE_SINGLE_LINE new OverlayPreferenceStore.OverlayKey(OverlayPreferenceStore. STRING, PATH_FILTER}),

o USE_SPLINES

& getSaveAllEditors()
& initDefaults(IPreferenceStore) public static void initDefaults{IPreferenceStore store) {

. store. setDefaul t{ OPEN_STRUCTURE_ COMPARE, true);

o setSaveAllEditorsiboolean) store.setDefaul t( S YNCHRONIZE_SCROLLING, true):

o fCheckBoxes store.setDefaul t{ SHOW_PSEUDO_CONFLICTS, false);

o fCheckBoxListener store.setDefaul t{INITIALLY SHOW _ANCESTOR_PANE, false);
store. setDefaul t{ SHOW_MORE_INFO, false);

_ store.setDefaul t{ IGNORE_WHITESPACE, false);

o fFilters store.setDefaul £ PREF_SAVE_ALL_EDITORS, false):

o fiKeys =
o fOverlayStore

o fPreferenceChangelistener

o fPreviewViewer -
——3 | ~initDefaults(IPreferencesStore) .../internal/ComparePreferencePage.java

&

o fCompareConfiguration

FFIGHEH"IS Javadoc | Declaration (‘ Rose &

plugin.properties jorg.eclipse.compare/plugin.properties
buildnotes_compare.html jorg.eclipse.compare /buildnotes_compare.html
~createGeneralPage(Composite) .../internal/ComparePreferencePage.java

23 Afi(eys © OverlayKey(] ComparePreferencePage.java ...J/internal/ComparePreferencePage.java
~TextMergeViewer(Composite, int ... /contentmergeviewer/TextMergeViewer. java
TextMergeViewer.java ...jcontentmergeviewer/TextMergeViewer.java
~createTextComparePage(Compo .../internal/ComparePreferencePage.java

# Changed Entities &

Writable Smart Insert



Commit anyway?

There are 2 unchanged entities. Do you really want to commit?

Ve ) (<<owan) @R

Unchanged Entities

Symbol ~ File
|J] initDefaults(IPreferenceStore store) ComparePreferencePage.java
|J] org.eclipse.compare /plugin.properties plugin.properties

eROSE prevents incomplete changes.

~initDefaults(IPreferenceStore) .../internal/ComparePreferencePage.java
plugin.properties jorg.eclipse.compare/plugin.properties




eROSE Architecture

|. Preprocess CVS Archive.

2. Mine association rules between entities.



Processing CVS data



Processing CVS data

Preprocess project

Operation in progress...

Mirror CVS repository into database

Mirror repository: Receiving server response
Mirror repository: Processing .../ diagram/state/ ui

Run in Background << Detai [ Cancel




rocessing CVS data

Preprocess project

Operation in progress...

Mirror CVS repository into database

Mirror repository: Receiving server response
Mirror repository: Processing .../ diagram/state/ ui

[ Runin Background | | << Details | { Cancel )

|. Comparing files
2. Building transactions



Mapping Changes to Entities

rl




Mapping Changes to Entities

Parse rl| for entities

C0

\ D()
EQ




Mapping Changes to Entities

Parse rl| for entities Parse r2 for entities

A()

F()

C0

\ D()
EQ

B() “

D() /
E()




Mapping Changes to Entities

Parse rl| for entities Parse r2 for entities




CVS Transactions




CVS Transactions




CVS Transactions




CVS Transactions

» w
> < N

New Developer user changes files

local copy changed

Project

Files CVS
(changed) é > Server

local copy changed




CVS Transactions

» w
F AR /R -

New Developer user changes files

local copy changed

loca. copy Changed




Infer Transactions: Time Windows

All changes by the same developer, with the same message,
made at the same time belong to one transaction.

Fixed Time Window V0i: V| time (0) — time (0) | < T

A:l.3 B:1.2 C:l.4 DRI E:l.5

same author

+ same log message

200 seconds

Sliding Time Window Voi:10;:| time (0) — time (O) | < T

A:l.3 B:1.2 C:14 D:1.3 = )

same author

+ same log message

200 seconds



Infer Transactions: Time Windows

All changes by the same developer, with the same message,
made at the same time belong to one transaction.

Fixed Time Window V0i: V| time (0) — time (0) | < T

A:l.3 B:1.2 C:l.4 DRI E:l.5

same author

+ same log message

200 seconds

Sliding Time Window Voi:10;:| time (0) — time (O) | < T

A:l.3 B:1.2 C:14 D:1.3 E:l.5

same author

+ same log message

200 seconds



Building Transactions

CVS

150,000



Building Transactions

‘ createGeneralPage()
create [extComparePage()
fKeys[]

initDefaults()
buildnotes _compare.html

150,000

PatchMessages.properties
plugin.properties



Building Transactions

same author + message + time

/

‘ createGeneralPage()
create [extComparePage()
fKeys[]

initDefaults()
buildnotes _compare.html

150,000

PatchMessages.properties
plugin.properties



From lransactions to Rules

Example Rule

{alter(field, fkeys[],...)} = {

alter(method, initDefaults(),...),
alter(file, plug.properties,...), }

association rule r is a pair (x/, x2)

where x|/ is the antecedent
and xZ is the consequent



Entities

An entity is a triple (c, I, p)
where c is the syntactic category,
i is the identifier

b is the parent entity



Entities

An entity is a triple (c, i, p)
where c is the syntactic category,
i is the identifier

b is the parent entity

Example

(method, initDefaults(), (class, Comp, (file, Comp.java, ...)))

< > <« > <

C I b




Types of Operations



Types of Operations




Types of Operations

alter(e)

add_to(e)




Types of Operations

alter(e)

add_to(e)

del_from(e)




Mining Associations



Mining Associations

SNON=

finds past
transactions



Mining Associations

HNON = fkeys[] fKeys|[] fKeys|[]
finds past initDefaults() initDefaults() initDefaults()

transactions plugin.properties plugin.properties plugin.properties

fKeys[] fKeys[] fKeys[] fKeys[]
initDefaults() initDefaults() initDefaults() initDefaults()

plugin.properties plugin.properties plugin.properties plugin.properties

fKeys[] fKeys[] fKeys[] fKeys[]
initDefaults() initDefaults() initDefaults() initDefaults()

plugin.properties plugin.properties plugin.properties



Symbaol File Confidence
~initDefaults(IPreferenceStore) .../internal/ComparePreferencePage.java 1.0

plugin.properties jorg.eclipse.compare/plugin.properties 0.9090
buildnotes_compare.html Jorg.eclipse.compare/buildnotes_compare.htm| 0.7272
~createGeneralPage(Composite) .../internal/ComparePreferencePage.java 0.6363

ComparePreferencePage.java .../internal/ComparePreferencePage.java 06363
~TextMergeViewer(Composite, int .../contentmergeviewer /TextMergeViewer. java 0.5454
TextMergeViewer.java ...jcontentmergeviewer/TextMergeViewer_java 0.5454
~createTextComparePageiCompo .../internal/ComparePreferencePage.java 0.5454




Symbol File Support Confidence
~initDefaultsiIPreferenceStore) .../internal/ComparePreferencePage.java 11 1.0

plugin.properties jorg.eclipse.compare/plugin.properties 10 0.9090
buildnotes_compare.html forg.eclipse.compare/buildnotes_compare.html 0.7272
~createGeneralPage(Composite) ...Jinternal/ComparePreferencePage.java 06363

ComparePreferencePage.java .../internal/ComparePreferencePage.java 0.6363
~TextMergeViewer(Composite, int ..jcontentmergeviewer,/TextMergeViewer.java 0.5454
TextMergeViewer.java ..joontentmergeviewer /TextMergeViewer.java 0.5454
~createTextComparePage(Compo .../internal/ComparePreferencePage.java 0.5454




Support & Confidence
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Support & Confidence

_

\__
transactions where
fkeys[] was altered




Support &

Q.
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fidence
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_

transactions where
fkeys[] was altered

transactions where
initDefaults() and
blug.properties were altered



Support & Confidence

® o)
B

transactions where transactions where
initDefaults() and

fkeys[] was altered plug.properties were altered

Support = | |
Confidence = [0/11 = 0.909



Applying Rules

Situation ) = {alter(field, fkeys[],...)}

apply (2) = U x2
(> =x2) € R

i.e., the set of suggestions for a situation ) and rules R is defined
as the union of the consequents of all matching rules.

alter(method, initDefaults(),...),

appIyR (Z) — {alter(ﬁle, blug.properties,...),



Applying Rules

Z — { alter(field, keys[],...),

alter(method, init.Defaults(),...)

_ alter(file, plug.properties(),...),
apply,(2) = { alter(file, buildhtml,...), }



Applying Rules
— [ alter(field, keys[],...),
Z { :IE::Emeethofﬁnit.Defaults(),...) }

_ alter(file, plug.properties(),...),
aPPIYR(Z) — { alter(file, build.html,...), }

eRose can huild rules on the fly.



Computing Association Rules

eROSE uses the Apriori Algorithm to compute rules.

Takes several days to generate rule set, but eROSE has
optimisations built it.

|. Constrained Antecedents (builds rules on the fly)
2. Single Consequents () ={e})



Some Rule Examples

Coupling in GCC Compiler

> = {alter(type, processor_cost (file, i386.h,...))}
= {alter(var, i386_cost, (file,i386.c,...))}
{alter(var, 1486 cost, (file, i386.c,...))}
{alter(var, ké_cost, (file, i386.c,...))}
{alter(var, pentium_cost, (file, i386.c,...))}

{alter(var, pentiumpro_cost, (file, i386.c,...))}



Some Rule Examples

PostGRES Documentation

> = {alter(file, createuser.sgml, ...)),
{alter(file, dropuser.sgml, ...)),
= {alter(file, createdb.sgml, ...)),

{alter(file, dropdb.sgml, ...)),



Evaluation

PostgreSQL

. KOffice



Evaluation

EROSE predicts 33% of all changed entities. |[Ix

(files: 44%)

\,QOI_L

PostgreSQL

ert:lipse

KOffice



Evaluation

EROSE predicts 33% of all changed entities. |[Ix
(files: 44%)

\ ]

 In 70% of all transactions, EROSE’s topmost
three suggestions contain a changed entity.

’e ert:lipse w

Edit KOffice




Evaluation

EROSE predicts 33% of all changed entities. |[Ix
(files: 44%)

\ ]

 In 70% of all transactions, EROSE’s topmost
three suggestions contain a changed entity.

EROSE learns quickly (within 30 days).

j_“lv . S
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Software Development
Artefacts



Software Development
Artefacts

Source Code



Software Development
Artefacts

Source Code




Software Development

Artefacts

Discussion Forums

Source Code

e OIS

Test Suites

"-.-il"I.JI

CVS Archive

Requirements

Bug Database



Software Development
Artefacts

Discussion Forums

Source Code
Jyreorg
Test Smtes

CVS Archive W Bug Database

Requirements




Artefact Types

o

Change Tasks

Versions

=

Messages Other Documents



Relationship lypes

check-in package

similar to

File Versions
reply to

implements -
similar to

about
(7
documents
Documents
A Change Tasks Messages
A A
works on
posts
writes writes




Relationship lypes

check-in package

similar to

File Versions
reply to

implements -
similar to

about
(7
documents
Documents
A Change Tasks Messages
A A
works on
. posts
writes .g" writes



Relationship lypes

check-in package

<
similar to
File Versions
reply to
implemepss v similar to
<« - about
> -
documents
Documents
A Change Tasks Messages
m A
works on
. posts
writes .g" writes



Relationship Types

check-in package

similar

Hipikat infers links by combining
information contained within
project artefacts and

metainformation about artefacts =
from different information sources. Messages

Documents
A

posts

writes writes




Relationship Types

check-in package

similar

Hipikat infers links by combining
information contained within
project artefacts and

metainformation about artefacts =
from different information sources. Messages

Documents
A

posts

writes writes

-
=
o\




Hipikat Client-Server Protocol



Hipikat Client-Server Protocol

Artefact Database



Hipikat Client-Server Protocol

Mail/News

&

web

Artefact Database



Hipikat Client-Server Protocol

Artefact Database



Hipikat Client-Server Protocol

Artefact Database



Hipikat Client-Server Protocol

Insert
artefact

\4

Artefact Database




Hipikat Client-Server Protocol

|ldentification

Insert
artefact

\4

Artefact Database




Hipikat Client-Server Protocol

|ldentification

Insert Listen for new
artefact artefacts

\4

Artefact Database




Hipikat Client-Server Protocol

|ldentification

Insert Listen for new Inserts
artefact artefacts NS

v 4

Artefact Database




Hipikat Client-Server Protocol
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Hipikat Client-Server Protocol

|ldentification

Insert Listen for new Inserts
artefact artefacts NS

v 4

Artefact Database




Hipikat Client-Server Protocol

Query
Upd_ate |dentification
all -
| A

Insert Listen for new Inserts Follows
artefact artefacts NS links

\/ \ 4 \/

Artefact Database




Hipikat Client-Server Protocol

-~

o
b"
A

Related Quer
artefacts 4
\ 4
Update |dentification Selection
A
Insert Listen for new Inserts Follows
artefact artefacts NS links
\/ \ 4 \/

Artefact Database



Update

Upgl.te

ﬁ

* has a separate sub-modules to handle different

types of data, e.g. CVS and Bugzilla.
* New and changed artefacts are inserted into
Artefact database.

* Change listeners are notified.



|dentification

ldentification

B



|dentification

ldentification

B

Log Matcher



|dentification

ldentification

B

Log Matcher

Activity Matcher



|dentification

ldentification

Text Similarity
Log Matcher Matcher

s
o

Activity Matcher




Log Matcher

s
o

Activity Matcher

|dentification

ldentification

Text Similarity
Matcher

CVS Check-in
Package Matcher



Log Matcher

Activity Matcher

|dentification

ldentification

Thread Matcher

R
(o

30N
" e S

Text Similarity
Matcher

CVS Check-in
Package Matcher



Selection

Selection

B Hipikat s v LE Ly~ X

Type Marme Reason iZonfid. ..

thome)eclipseforg.eclipse.core.resources)sr...  Bug ID in revision log High
bugzilla Bug 5004 - DiZR: outline for properties files...  Bug ID in revision log High
NEWS Fe: How should builders handle cancel search terms maktch High 14...

Tasks Hipikat Resulks



Hipikat Client (Eclipse Plug-in)

= miodel
ﬂ CoreException.java 1.6
J]| Iadaptable.java 1.4
Search | ¥ Help Search ipikat Search | % Java Search | ]
ﬂ IAdapterManager.java 1.
J] IConfigurationElement. jas
| J] IExecutableExtension. jav.
J] IExtension.java 1.4
J] IExtensionPoint.java 1.4

Search Terms

ag with Exisking...

J] ILog.java 1.4 Shiow in Resource Hiskory

J] ILogListener.java 1.4 Dpern

J] IPath.java 1.9 ﬁﬂ Query Hipikat

ﬂ IFluginDescripkar . java 1.7
al

Refresh Wiew

Caonfid. ..

4, Wiew selected

ms rnakc

Wiew Revision's Changes
gatch

Custamize. ..

Show in Resource History

m Remove

= Remove

EHipikaI: {searc - LE S Hipikat

Tvpe Marne Reason iZonfid. ..

C's thome)eclipseforg. eclipse,care resources)sr,..  Bug ID in revision log High

bugzilla Bug 5004 - DCR: outline for .properties files,..  Bug ID in revision log High
MEWS Re: How should builders handle cancel seatrch kerms match High (4...

Search Infraskruckure Extension Poinks Web sike search

Tasks Hipikat Results




Evaluation

The Eclipse Newcomer Study

-~
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Newcomers

* |s the tool helpful to them!?
* When and from which artefacts will they query?
* How to they evaluate and utilise recommendations?



Evaluation

The Eclipse Newcomer Study

A 5
\/

e oF

Newcomers Experienced

* |s the tool helpful to them!?
* When and from which artefacts will they query?
* How to they evaluate and utilise recommendations?



Summary

A Recommender
System

A Recommender
System!?

eROSE: Guiding Developers

Customers who Developers who

bought this item also changed this function
bought... also changed...

Purchase : Version
History E>r= Archive

BB

Hipikat Client-Server Protocol

-
D“
Related
artefacts
Upd_ate Identification Selection

Insert Listen for new Inserts Follows
artefact artefacts links links

Artefact Database




