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11PIAP: 11-point Interpolated Average Precision
AD: Activity Diagram

CBR: Case Based Reasoning

DSL: Domain Specific Language
LOD: Linking Open Data

MDD: Model Driven Development
MDA: Model Driven Architecture
POS Tagger: Part-Of-Speech Tagger
SLOC: Source Line of Code

UC: Use Case

UCD: Use Case Diagram

UWE: UML-based Web Engineering
XMI: XML Metadata Interchange
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(?generalization uml2rdf:hasSpecific ?subclass),
(?generalization uml2rdf:hasGeneral ?superclass),
(?superclass rdf:type uml2rdf:Class),

(?superclass uml2rdf:containsAttribute ?attribute)
-> (?subclass uml2rdf:containsAttribute ?attribute)]

[rule2: (?extend rdf:type uml2rdf:Extend),
(?extend uml2rdf:extendedCase ?ucl),
(?extend uml2rdf:extension ?uc2),

(?actor uml2rdf:usesUseCase ?ucl)
-> (?actor uml2rdf:usesUseCase ?uc2)]

o S 8530 2058 Sl e Y U5

pY S e glise brosls B o 1) o Jaw Oledlbl valgs oo 0 o aSl 4y a5 b

1S oo oolaiul ISl (gl 5 ool (6ol Sl coals 00ls Axwgi p e 3

{base_URI}{wa_name} obj_ {value}

Yy




ol GlaJae a5 (68,15 aali s oL wa_name wlgsds aslll cos & le G base_URI a5
6,5 by SO sla Jaw ol g a5 Sley il oai e SO e ValUE g s (5310 5 090
Siojls 9 S )00 (SIF Cud9ge d p e &S L 8 g Cewl jho plpowiled ke wed oo 9,2
ovalue flae aly ol Jlade e g 03,5 adlol o leds 4 axly S ail oo awlids Lacass

S oo oolaiwl 358 (55X
S5 353m J505 & Lm0 st lins laifl I (S sS Ceand ctipnd L lyie

el 00 ooy lias S-S -Y S o -Tgss0-Y S

pau:l@age R}equirerﬁents[ @ UEE.‘:CESE.‘ Dfiagramfu

AddressBook

..........

e

: . SearchContacts
S —
L /ﬁ;ﬂel:ontac’t ~.

... P _—I___\—\_\_
% .-/"’ extension points _ «edends Save

— saveNewContact

BN canceldperation -
. . =
sir : - aeﬂendi -
: : - <= zextends

UpdateContact ““‘{\ e

extension points
zavelhanges
canceldperation

..........

——

T DeleteContact

..................................................................................

UML 5,5,5 5,50 jlogad 31 Jlie .H-Y S

uml2rdf:AddressBook_obj_257

a uml2rdf:UseCase ;
uml2rdf:hasSoftwareCase  uml2rdf:AddressBook _obj 1 ;
uml2rdf:name "CreateContact" .

uml2rdf:AddressBook _obj 252
a  uml2rdf:UseCase ;
uml2rdf:hasSoftwareCase  uml2rdf:AddressBook _obj_1;
uml2rdf:name "Save" .

uml2rdf:AddressBook _obj 250
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a uml2rdf:Extend ;
uml2rdf:extendedCase umi2rdf:AddressBook_obj_257 ;
uml2rdf:extension umi2rdf:AddressBook_obj_249 ;
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Input:
AD: an activity diagram from web application WA
CD: class diagram associated with WA
UCD: use case diagram associated with WA
Output:
annotations: a list of annotations created for AD
Algorithm
1. classes = list of the classes declared in CD
2. attributes = list of the attributes of the classes declared in CD




3. actors = list of the actors declared in UCD
4. entities = {classes, attributes, actors}

5. labels = list of the labels declared in AD
6. annotations = an empty list

7. foreach label L in labels {

8. annotations. = an empty list

9. words = list of the words of L

10. for N=1 to MAX_NGRAM_LENGTH {

11. foreach N-gram text from words list {

12. foreach entity ent in entities {

13. if(ent.name == text) {

14, annot. = new Annotation

15. annot..source = identifier of the element to which label L
belongs

16. annot..target = ent.identifier

17. annot..text = text

18. annot..type = determine annotation type
19. annotations..add(annoty)

20. }

21. }

22. }

23. }

24. if(annotations,.size > 1) {

25. annotations. = annotation_resolution(annotationsy)
26. }

27.  annotations.add(annotationsy)

28. }

29. return annotations
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Input:
UChrew: a use case of a new web application WAnew
UCDrew: use case diagram of UChew
UCoiq: a use case of an existing web application WAqiq
Output:
ADnew: activity diagram of UCnew
Algorithm
1. retrieve ADoig from model repository
2. ADnew = copy of ADoid
3. labelsoig = list of the labels declared in ADglq
4. foreach label Loig in labelsoid {

5. Lnew - nU”

6. annotationsioid = list of annotations of Loig

7 foreach annotation annotioig in annotationsioid {
8. L = generate equivalent label of Loig based on annotioid
9. if L is not null {

10. Lnew = L;

11. break;

12. }

13. }

14.  if Lnew is not null {

15 replace Lold in ADnew Wlth LneW

16. }

19.}

20. return ADnew
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to create activity diagram for use case Delete news

Adaptation started.

------------- MODIFICATIONS —--mmmmeee

DeleteContact ---= DeleteNews

ShowAddressBook ---= ShowNewsIndex =
backToAddressBook ---= backToNewsIndex
contact ---= News

contact ---= News

contact ---= News

contact ---= News

Adaptation finished.

g g5 (S Ly 5l Y-F JSs

O 5 (og e )5 g SELS Lawly olSaus 5l ead (gilwesly adgl diges ax 3]

@ M (al 5908 18 esliial 9550 (soleiing (B9, (2b))l ln Wl el ls g3k slassute

9y 2 Lotalejl 0gd go aisls sl oal plowl 4yl diges ol 3l eoliul b a5 oo b3l b)158

ColES F (5,085 Y,YY 5 V,Y%) Intel Core2 Due g4 5l oxijlsy Slasin b piwgw SO
el 00l 12! oo #F Windows Vista Juele piwss s RAM aladl>

Sgd oo Tyl 05d 0ol Fwl ol a4 oLyl ol jo cenl 18 AT SVlgw Tl alsl o

ol a8 5 15 solatul 0,50 b3, 50 a5 by Jaw slae 35w (s5lwoolel ogms F-Y 2w, ws

Tl S5 0590 OYlgu (golpiing (g, chlise lacwend L5 L ol 3 o g so 00ld muses

D ools

\R¥4



00..‘0 . 6&J|w f_‘

0,5 Sslaezr plne g 3l aowlie L L) Wlosds oy

> baaras o b WS Sldbl ot 5l olpiin (s, San aSul 4 azgi b (e
ol 5] gz bl 45 (6,503 Jlgms bbb co s w551 o el el 51 osliial o line g
aS

00,135 oo 5B Gk w65 @S p iz olxe oyl eslatul Y Jlgw

Gk 3l Serse ladae 5l sazme eslanal cgaleiing iy, Slol Sae Sl 4 axg
5 e s 513 el 5T 4 il 5 ol Sy sl ek it Sl sl 5,05 IS

Sy>g0 slaJoe 5l saze solatuwl Sl (oI5 S 4 Bilgs co ool @)l og, LT Y Jlga
faiS ool 8 1) aaaz 0,)15 0,50 SO L Bl codlad Jloged olml sl

sama oolitd anTs o 45 solgiin by, ol sliml il A3Y X Jlgs 4 el sl
3yp0 bl jlae (mgiantl o oSl slate aage S 8 bl 9590 w3l 5 s

lad 5515 bl osse alilazr lais 5o Gad o )58l 5 0,18

oo o9 bxo ¢y 350 g 5lwodlel F-¥
<9 ) 60;0[5 6L¢bduol.)f 4.:944 )‘ 6‘5&9.0.7!.& A.»l; LCDJAA (S’L""A OJ?LO Lg)l.mo.bl.o] )5L:..o.:

J.u)..u ‘S’LM LS"L“)L’ 4 Lgdl.e(a.w.u ».Su.aT).B U.«:Lo.u‘).a LQUT UML GLQJM 9 o g.:l.‘?r.u‘ 9 GJLAAJL-AAJ

2 b 5 eemgadls Jos liad 00,5 038 Jlai 5550 o T b ime S y0 aled )0 9 090

VoV



Sl 00 oolo] lo ool plosl (gl a5 (slools acgame lonl o jidu cpl 10 040 sl b Jow (ol 59,

290 stlhyl oo (pmagiardlo ALl e 5 (Bae
033 ac gosxo F-Y-)

acgorma gab Wlimlie unl 3305 g 58 S3kuhe by n )y UML oSl o yde
50 0,5 oolatwl T 5 o jialej] plssil sl lgis a5 5,005 435 UML (sla Jow 51 (60, lailiwl ools
oy <25 638 slaaely slaJoe Jold 03ls dsgemme o soleiiny (P9, (2Ll Hokaes A
e le e Jas onl ol g )slaex
iloads g5l Jaw UWE ) Kig, wlal 5 aS Cg i (60 0,5 4ol VW & by o sl Joo @
Aloads aglils UWE oKL 5l o Jas ]
Jse g UML & Lgyyo slacliS pulas (oulio 51 500 (0)5 4ol TV @) by je chrogs @

s> S yyeas Abg e gl e g 00 (o yglanz [216216, 217217, 218218] | 55 5 (il

Lloass olsw| MagicDraw?”,l 5l o
UCDB Bawsdrwy 51 Ko 60,8 abpy Vo a4 baw gbgrnls sy o
Siloads slow! MagicDraw Iyl o ciws &g bagy] slo Jow g oo cdly ,0[219219]
oolel g o (60 )15 Anlip diges B¢ a bgype sl Jow Jolis slosls acgame woles jo
RDF slaailfaw 5 oo 1>l b Jas pl @ Lo o bl (59, p ool 00l drwg p> o g ol
il B oploybye glel A Frem V=Y Joo jo.cn] a0 oo slae 35 4o (Jol>
Cowl oo &3l

b Jos glise olessl a,ﬂ)s o,li,0 Lg)LoT V- Jgox

hittp://uwe.pst.ifi.Imu.de/
“http://www.nomagic.com/products/magicdraw.html

VoA



g 63955 &) sloasl yy digas slases
VOFYFY | oline olesils 5| Jol> slaailians slass
AOYY | (4l o) oline (sledsl bl b

bz g Sobel F-¥
395 Sl slajls el lp s rim Sl & oline O 5l soleiin (b, o Luil
iz 3590 Lo cpl a4 5655wl gl olixe g ol jou] Olyee Conl p3Y S o oolatul
35250 GBS 5l ao)s iz (sl 0gh (astie b el s plonl ctalejl pslate (s 0,8 18
ey siz lp uizren ged by ol oy lie 59, ol 8 SO g5 0 (5 50
Jolis olime ©g a8 Ll 5l 08 sl Sloe o 5l cmwbe Glodaas ol oo da WS 0
Ol o a0 0l 0eg ol g S (59, g g Sl ol Glod S g saxe é?b.A
138 5 )18 solaul 0,50 olie g odiled (lgie 4 mdie aie 9 (ialej]
5 Suglenz o il ) oline oy dliwl gt 9350 (pl SWOOGLE! gyin ;590 @
by sl eialesl ol po iS00 @018 ool (59 2 9 Sl 55 UGl 5 03,5 ales
) » @ 5055 job ol Gloaaas (izen 5 X gl 4 ol (5 S 0,8
bl it X pggie §l gy Jald a5 olaulisslies b 39 o plool SWOOGLE
ity & (pla ol 39d oo pll X (gallS aalS pulul (9ot Bly jo 095
Slagz g up 5l ool b s g 00k 05035 (e (35t So o aiload Dbk Gk
Ol 89y 3 g7 (el oads ools (s ¥ Y-Y IS o a4 SPARQL
Sl 53 2y p3Y dgdi oo 2Lk plbsladanas ol jagr [l 0590 Slo NS g 095 o0 ploxl
Oialosl ol 50 45 ol g9z 5 ey 3l slesl JSE SFSEY-F IS (g2 g un oS
oo ol Olgise OF ool 2 a5 0l gz (i Sl (S el S 18 oolinul 5 50

mel.:..;‘adl.‘;.w.m 5! TR (e Glaie a4y 00 0uils S (6 i @b Go,S C)Lal Iy 9> 9

ittp://swoogle.umbc.edu/

\-Q



- oo el 0 oolazwl OWIIClass w5l ardfs:Class aie sl (WIS S iy o5 (5l
Jos Yeloizl Sloe l oolawl b g ol s 1) ¥FsaV-F IS8 692 9 wp oly
oz 5 ovn Sz 9 o3l (St iz 0o planil (398 dins 93 12 ) g

Dapd o dgag |y oyl recall e 5 a3l
JLosl b plgoe a5 Sl LOD ol pline 5 535 2 6 @lbee 51 (Ko LODYo39,
URI sloawlis Joli a5 o zls 5 ool Jlo)l LOD ol8 )0 4 ,I5845 gl sl 0 o0ls

Lol 00U LS’L’)L’ [T GUEW- ).Ia.s S,90 6L¢w.> 9 Lfbw)ls a Jasafc

SELECT ?CL ?attribute WHERE {
?CL  rdf:type rdfs:Class .
?CL  rdfs:label “Student”
OPTIONAL { ?attribute rdfs:domain ?CL . }

}

u—| dbw °‘)‘°‘Q‘ ‘Student’ uu)lf ‘:L))Ls 6‘): SPARQL S¥ 9 PR ;i) Y-f J.i..u

g 485 IR ez Sy90 398 & 99 2 (WS o lp alosd QB Cus slaesls (lgie
Jgu o oinlesl ol el oo bsb lisledaras o o ,lai 5,90 (IS Jolao sla WS
S S TAY (gl w0sh g s Joaz pl o a5 jshailes cwl oad eols las FFm=V-F
el 0ol Cowds SWOOGLE (gg, » g @b 5l Jole S SO PBlos 9031 8,90
Sy50 3 el 0ad loy G,k (pl 5l daras S Bl (503l 9,90 Sl S I TAA gl pioren

Union
‘Linking Open Data
Yhttp://lod.openlinksw.com/spargl

Y-




SWOOGLE (cyzcn 550 b 5l 45 loaaas | >y cArtist’ 5 Date’ clasl b o5l

el 00 o0l oyl g ¥-F Joax o wiloas S5k

2l &9y » g Gk 5l s
LOD G5 y5ige
SWOOGLE
YY/. 9¥7. b o9 50 Jolee shls sla S
A VYA lxe 0y 50 darar S Pl b ola S

SWOOGLE (s9ztuz ;5550 (53 3 92z gl | (S5 V=¥ Joo

day, month, year, laterThan, date Date
artist_description, birthday, collaborated_with, currentProject, Acrtist
gender, hasAddress, hasFax, nativeLanguage, phone, weblog

6‘)—?‘ UL‘) Sl f)y ol 00l 00ld OLM.» y—f—hbde-\c ijJ_? 3o as L5>°L"" 5 05)&-
g 3)90 53 39h (b5)l 55 Cesl o Al (oline g @te 93 (59, » 9w Slp &S olaas,
bbes py Jole SIS 2 Gl oley ol Lzl yle; SWOOGLE (s, 5
dowo (35 jo b cwlid s 053 Y
bz 5350 65) 2 SPARQL (652 5 oy 512! ¥
Vo oS loy U Lo pwlidsylind Cand cpgo al o 50 ialej] cpl jo 4 cl S5 4 o3y
52 05kl gl el ool h3lo s Ll 4y cenrd aSUI L aigl oglils Cuidge b plid s
ol ol el oals 05lils ous 0,58 SWOOGLE oL o Jowe & jguay a5 glasend ¢ culisdslins

el oo s ghyls oyl ol oL 5l cwlislvs solilo b anslie jo

BB



) Gl jieS pasuine o> 5 liejlasl &5 slo wlisliws SWOOGLE a5 bl 51 e
mobed oglils loy b dlaly o cedd o doe aduid dglilo VauS e 058 (e &g
b sl cwliislivsa dsbils alawly izl loy aSul 5l azl o .S o o8 Lo cwlils
% 9 I (et Lo oulidbns (nl Lolul &5 |2 098 0 (6T ol w05, 00 S5
QS oo 5 o Loyl 5l aisST sglils aly ams
sgbils yloj g oo 39bils (SWOOGLE ol5b) auie S5 5l o bty ylius don a5 Ll 51 o
5t 8l ppais B 5 LI5S, Lo
23 oo SalS 00 10 LTSl sladign b agzlge Jlois! doxe advus sglils @
bsgie Jaie 5 ouds 5 pSojlail o3l 9)50 (IS B0 51 Sy o sl Al e o sl2l (s
Jooz ol o a5 johailen sl oals ooyl FFFma-F Jooo 0 ol el ool aile
Oley g el 4l VO vga> ;0 SWOOGLE 5,k 5l govns sl 12l ley Jawgio e o 00y
Byo a5 LOD (59, p gximz lawgio sloy o)l loy cpl 4o (slodas pps b cwlisyliws sobils
3 e oS &S cawl b VYl b e Slex oLk 9 SPARQL (ss> g oy Jl,l aiesls
O3 4 eyg;y 93 (nl 5l S 5o (gemine bl wll by STl (ol b .cwol SWOOGLE )5 goxin
5 wply3 Sosie SWOOGLE o gotine 5 1,8 soliiwl 0,50 0ol o 5 00938l Lo cwlidsylwn
ams Al 0 wigdioe 0038l e 4 g bl (Ll laculiiplive (ol dbuly &5 [z
JoU sle cwlis i b slwl & g ol RDF ailfan goloss B0 LOD jo govins
odlatul gl ol 05 (53, » g7 (sl 0ads WLyl glaays, oS as o i alesl
&yl g, 3l eolawl b as sl pl lo oBass (Jlo ol b Lol o caslin L5 ¢ Joles &> o

Ol 4 ol 05 5y 2 b Glogziins @l 5 oad (f b cwlidpliws (50 a5 5550 4 0

Broken links
Dead links

WY



oo ol ol g 69, p g 4 5l g Al (bl s ol (29SSl Soll s e 03438
9 D5 oy A2 C-‘*’L’ I ‘_,’_’"—l ‘_,’.’JLc)Lbl slasls aSl Jlas] ol P o P az el

wlixe ©5 S5, » sz ag, 90 2l by F-F Jgux

(456 o) 2! oy Lasgie
2 9 SWOOGLE (sgzxu 5550 32,b 5l s>
LOD il s,
A2 fgoo | Falopo | Yl | Yal>yo | ) a>ye
VOVAY YA OY¥ YFYAY RN

Ole @ asiee (F2) (25 ) o)lods Jlow @ (ite Gl (iales] (nl @mls ggomme o

oleiin Ghyy Sl lajls 4 Ful slp WS oo palp pline g a5 losls glad Koo
o )0 028,515 eolitsl 8,50 e s golie 5 diges 30 b ialoj ol 43 sl 00iiS gl
S50 ol (pl 50 Aile co 3 o] 45T 04ls 9g>g Sindice sz jige il (5,500 alie a5
bl woliwl 050 s> 5 (wy 9t b lei o0 a5 Conl (pl o oFaus piran 105 5 118 oolatul
S il glahg) 45 29d slml plagz g o Sl o3V polaie cpl lp 08 Cogl ) grdien

Aps g |y 0gh colaiwl Wilgi co darar b WS S iy 25 (6l

L Joo s giamils F-F
20 a8 Cewl ool pll ciolejl da oo cmogiail> (gl oo &1l i 65Ul Sbj,l ekates
oy o (60,18 dalp diged V5l Cdlad Jloges Yo iolel cpl o 09 o 0ol mesgi iSu ol
Oygeas Codled ol oged ol ol sl ool Ol b Jow olxe (35 10 09250 sl Jow oo )
oals awlgs 0,8 12 31 IS ol ol ol cemgail (islejl jo HBauS eS8 bawg g Sws

wly o 4 bgye sbJoe 5l caslin glacodszge b 1) colled loged 10 40 Se2ge sl

ttp://sindice.com
VY



s PO s jo a5 ola DS 51w ile 3 lre Slacusszge WS pmagian il 008
Abg o 0,5 3 50 41000 10 D92 a0 o Jsle izmen g L WS (pl sladacas wiloads
S &S Sl ol aid s Gl o) b oo lalinl flee 4 g cwsgiails ol
@ oY cwl ool ools lis FFTgef-F Joao ¢ 6-FFred-F Jou> o ol 4 bg e Sledbl
st mpdail Vo gl oMb o lslinl jo vszge Codled loged 2 dawgie jglay a5l SO
3 ailinl gl cmsgail> 1Y) Sgax (0 wed oo oad FFJgf-T Jous o a5 jghiles Lol
gl Lags bl Gedad o aiien BB Y gll ) m iJate lamsiail> gg 5l O
JSIVY &) Jaie b cmmgail ool VA Lo,& e g oo Slaiiy ool &) Gadas
- o pdnils g9 pl 3950 Gadal 4T Canline oy pl diwa Vg ) glgl Sl (aias b pus ga il

1 Goad o yoSI) S Colidge )3 (ol 285 Lo

\Golden Standard

W\ fF



bl 00,080 Dbl lp (Db 8 jlasbinl I cisu o )by Sledlbl B-F Jgu

- s gl olass b g5 oy Cod (69,5 4l b
) )
1 Browse LinkInfos Philoponella
A Add Image
\4 Add Friend
14 Add Favorite
A4 Add Comment
4 Adapt Suggestions
q ChangeBrowseSettings
q Adapt LinkList
A VoteMovie IMDB
i SelectTheaters
\-. Register
¥ Register2
7 Rate Comment
\ Logout
O Login
A CommentMovie
\Y Buy Ticket
VA CreateContact Address Book with
Content Updates
\4 DeleteContact
YA UpdateContact

s gidail> i oS Dbl sl oMb o laibisl o)l s Sl #-F Jgux

RV IR

Yy Y Vg9 slo o giail>
f. Yy Y &9 sl omgacil>
q YA Vo5 oo gail>
Y VY f g6 o ompail>
Y 4 0 &9 Slo cwgail>
q \Y JUeN (c_lﬁ.i\ sl o gianil>
Voo Vay b g gdnisl> S

\RIN



Clad slalogas (59, p oo a8l s giail> 0,9l ( oMb 8 lasbis] (g jlwesle] 51 mo

JSsF-F S o a5 jshailen ol ot dlie oMb o lbiul b 5T sl 5 oad 1] ge3l S50
Sl IYY g TN Gl el oas arecall g precision jlade p S sl sos el lis ¥
aS b o 7AYo 1AV JAA plp 5 5 4 f-measure g recall precision lwgie jlade pues
o gl v 651 a8 Caline Gl ool .l 0 g LA D plp s s byl lae sl
Lugie Gley g .l Jo,95 5 085l SLS g Cdo 5l oMb o sl 4 ax g5 b conlds &S
Soads ail) oi )5S aas o i a5 el 4l Lo YY oy clled Jogas S omusianils gy
e b oplal Y-Y-Y-Y iso jo a5 jghailen asl 51 aisS s ls 9 L dyxl ol oBags
Egog0 pl b bLIl jo ail Soo8 sae iz G Gl ol sbnl sla cwgails slaws col
Wlodgy cmgiteils Ky JBlas s a5 slacaz sl ialegl ol o a5 ool S8 a4 pY
ool aes o lis oS Cl 009y cmugiail> V)l eal bl slo cungiails lawgie slaws

RLINW PR VEL S PRV TN SO [ PRy Y

Annotation Algorithm with Resolution
100 +

B Precision
B Recall

» F-measure

Percentage
LM
[=

1 2 3 4 5 6 T & & 10 11 12 13 14 15 16 17 18 19 20
Activity Diagram #

Sdlad loged pumgandl w2yl b)) bs F-F S

\\F



Sy ‘AddressBook ™ (g0 5,15 4l I ‘CreateContact’ codled jloged (Jlie (lgie 4

5 (o3 9,8 lawgd) (Swd Ojgar ool plxl sl cusgiails .l ouls ool las &—Fs0-f

Wlisebed Cawl odls ;SO ¥Frdge=V-F Joom 0 placlie 5 sleads (6,138 s JSo oyl
Sl 08 )5 Joe 3950 b cwsgiails ol ded aseid 10 ool )] cwogails 1 oS!

ol Ll ojls ol Vb s 5 g L5 5l Gl qumgianils o)l b)) mls 4z S
&lp N-gram Godss 5l cwogiails w6l g aSST cuss o)l Lol cans ahaii 9o o5
b s S oo o0lil b ol g bdaras Lo oS ol 5 Cdled Jlogei polic oy duglio
F5=50-F S8 5o eads ool ylid cudled loged ;o STl flgie a0yl Conlus i slaglys
0,850l ST weh o 3Kl> ‘postalAddressMain’ o>, L ‘postalAddrMain’ o>, 8%
-asl> Contact” (WS 51 ‘postalAddrMain” aacas L 1) was cawz p Slg ol cmsgiaisl>
5 G5 s il gn bl i o5 Ml 3 S e

o5 Ay S lagae jo S a5 cl ol cemgiail 0h,sSl pgs hns abis
Cus 3l sk (cumgiandl S dalie Cul (Sas olSST wll ails sgzg LSy ol b g polic
NS 90 ol (0,05 Aol S S Jloges S (5,8 diged lgie 4 09l ooy auseid
Sy iz S| e il title” ab b claanas 55 IS g0 e 5 aib e DVD’ 5 ‘Book’
AR aniedd sy Wl ey el w2y oS sl Ko 5l title” aalS Lol Codlsd gl
Dol mgidail> 358 LIS 90 51 SO plas 5l title” aacaz L Wb title” auls a5

ooy Sl s N-gram shad godai 5l oolainl slow sl p3¥ (gl cans alaii 3, 5l
a1 Glp Cmizmad WIS bgaei S g d9dmme Ol 5l wilgi a5 09 soliiwl abadué Galas
SW g olle a5 ol p3¥ il adls pugianils ol @S g) eSSl hns alais ()l
5 baaas oS clapl b Yl oo wilond sslii] Colled claylogei ooz 4o 45

5 el last_name’ pl,y oS G aanas ob STl Gl 4 anil Gudaie 5 55l b Jle

VY



ooliwl ‘surname’ L family” ole 5l aacas pl & gyl lp o] b s e el slaloges
b souis

olb lawgs oyl Cole ;) g autucs glooll 58 ol Ul cnlol I cpl a8 conl opl Lo ok
pol g lJae 55, » e (a0 1, G509 Slatlon wlss a5 w0 (500 g, o 5 Sl e
2l L3 S g og wals eles o Joe jo a8 6 Sl 5 cnglie e 6,55l 4 Cod S
e o6y 5Ll Joud l o9z g eigd Jrand oS 4y Glaggiaslp awgi s )50 Codlad sla loged
oo 8 s olias e 5o o ol S 4z m sl 4o S50 i3y (silwesly 5 ol &
A )3 g O deleS S350 1 (cumgidndle Joo il 093 p (6 uin E80 9 )5 IS
Al oo eaisS laal s &l g, JS

oas &Lyl ol o 0,68l pmu Al SO dake (adid Sy pgd JSie ) ly
&)l b o gail> 4 Coglgl Cluisl gl a5 glools aelgd .auS oo oolaiwl Cuglgl pogio 5l a5 ol
w}).’ddl.e‘.a.a@&bcwywl}&.’MMW)QQMM&LS‘)JJW‘OJJ‘QJ‘)JWOM
b jloges S el s j3 5 05 Az Cullad Jloges JS gsbge 5 arey 4 asl Gl 95
uL?Lu‘ JJL‘B ‘5“.»9.:4.\.»4[} ASJ KW= 6‘).’ )..a.,\.c 50 ;‘ .A....ul.»LSA UT &9..994 9 M) oMleS.u‘
S Saglsl 5l adl S0y ol 4 sespie Bl 5l 5 lasiye aie) b a5 (g paie olSST il
] )‘Q)P)J.

S 90 Cedled jloged 4y bgyye 9,5 5550 pU STl )55 iy a5 Jls o dige loie 4
pb 314 col DVD’ WIS 5l ftitle” aaras ( cwogail> suaiie o551 0l Buy DVD' il L
Book” WS 51 title” daas plp cwogiails dabe olSST il Buy BOOK™ 5l 0,0, 5,50 00!
S0 Ve M; 99 oLi:T ‘ML: ‘Buy Product’ ).:‘)J oﬁ)Lf O yg0 ‘al.) ;‘ aS Coul ua.?uwo o]

Al ged i BB o o8l gl oo 43S g Wgd bl cwggails ads laie 4wy

YA



3590 m,o3d) pl 0o Sl oY (ol o ool il g ool @ dx gl b ol 0

OO PRV SN RFESUESR SEVERCIPUN JPCSUON BE RNC S Je B P

(activity CreateContact 1 J h
CreateContactButtonPressed
3
- )
«userAction»  @u1  pame 4 newContact
ContactDatalnput =~ | — 10
3 — email S
T postaladdrivan g
— - -
N ] postals ddraternative
—  phoneMain 8
=]
—  phoneAternstive 9
11 il
[reEditingContact] - -
[cancel]
r & 12
[savenew Contact] 3
« Sy SstemAction: nE) new Contact
validateData
«USErACtion: >>
ValidationError [error )
valid)
«SerAction: %}
SaveConfirm ation
«systemACtion»  p &
ShowAddressBook || | (cancea|]
[OK]
«Systemaction:s 1E) new Contact 15 J
saveContact 15
«5ystemactons 1E]
SearchForContactinAddressBook
17 é 18
\ .

O gl o giaisl> ol yan 4y ‘CreateContact” colled jloges H-F S

14



‘CreateContact’ codlsd jloges slo cwn ganil> Oli> V- Joux

‘5“..)9_»4.»....4[} 834 (5.....45.74....»[9 KVEY-9Y o o)Lo..i’
\ Contact )5 CreateContact \
\ Contact S CreateContactButtonPressed Y
\ Contact S ContactDatelnput Y
Y Contact S ;I name aacas name ¥
Y Contact S jl email aacas email N
v oS ;| postalAddrMain aaas postal AddrMain ¢

Contact
;I postalAddrAlternative aacas ]
Y postal AddrAlternative \4
Contact .M
v o8 5l phoneMain aa as phoneMain A
Contact
v oIS 5l phoneAlternative aa.as phoneAlternative 4
Contact
\ Contact .M newContact Ve
\ Contact M5 reEditingContact A
\ Contact M5 saveNewContact \Y
\ Contact )5 newContact 'Y
oIS L 4" AddressBook IS
Y &9 5l slakal, Contact showAddressBook V¥
,ls Association
\ Contact M newContact VO
\ Contact M saveContact VO
\ Contact .S searchForContactinAddressBook | VY
oS L a5” AddressBook IS
Y &9 5l slakal, Contact searchForContactinAddressBook | YA
,ls Association

o Pl (ol o 056Kl F-0

masl o)l ol eads &l o oSl o Shae o)l p0 (g Sl (iSu (pl o

Jogad Voo pugianile Jolds cool onds (355 8 (o 0 o talojl 9sdipe Ol by

oz OF (sl () 450 OF ggemma ;0 (2)l5 o o080l (a3l cnl 5o abbge codlad

o Vo yofdl cpl ecedled jloges 2 (gl bawgie jsha 00 Gl 4 sl oads SleS 8 (i
Lol 00l g gialls AV Bis a4y 1onie ggeome )0 o Sled])8 nl iomen .l ol Jlg )8

\Y-



Sl 0as ool ylas AFgsesf-F e o ‘Add Image” culled Jloges (Jle S lgie

bl plaS e ol el pagiails 00,68l a5 cel Name’ ez g0 Juld loged oyl
&S cwl o] Gladaie ;o b pwgiails pl Goles il 00,5 ol cwgail O lbewsp
s ‘Keyword’ .‘Linkinfo’ .‘LinkCategory’ .‘Image’ sla NS ;I Nname’ aacaz 3l os,le
olis ¥FgsV-F Sy dbgy e (WS Jloged o cusgiacils cpl Syo Cdgpn cge User’
Jo po,esl Ll aces name” sU b glaacas clls (IS 0 0l des 4> ST .l 0als oolo
el ,o Image’ sgpae a5 1> el ools Cluill 1) awgin Cuglyl mhaw Jol s giails> 4 (o)l
¥ O cué)l:ﬁ J.‘> r@.u)sf.” ch)Lt.j G IPR W )50 (‘Add Image, o).;)lf Q)ﬁ.‘o) 4.!05.3)40 é).g)ls Sy90
odd Bi> pwmgianil> ¥ ooplass (o el ool Gluil 1) o5 Coglsl mdaw oailadl cwnss il

(activity AddImage[ ) Add Image y )
[ selectFile
I
, e
B :
addPreview
ame
.l
PG RHE PO TCE Sog 0] (1 FOSF S 2 v : 1""7""’4 & = ‘! :
} Savelmage 9 1‘] name‘ Image
‘ UploadFile ‘
- ’ J

AR



‘Add Image’ codles Jloges #-F o

package Contert&User| |2 Oontentu

ContentModel A :
Message UserModel
-title : String -recipien
-text: String
LinkCategory -author status : Integer
-children |-name : String tlastCategory User
= -id : Integer oz
iew edCategori 'Biélew f?:(riln%tring LIS
-view edCategories 5 :
3 g = {categoryCourr(er CInteger [ -email : String i
_larents (0.1 1 -languages : String [1..*]
-show IgnoredUsers : Boolean
-show IgnoredLinks : Boolean
-lastLogin : Date
Image he -searchMyFavorites : Boolean
-name : String |* 1 -searchFriendFavarites : Boalean
Linkinfo -searchCtherFavorites : Boolean
. 4 - Stri -favorites -preview Description : Boolean
1 -gglr'neiéstsrltr;% 3 {status:'nteger -preview Images : Boolean
_lastChecked 'gDate -preview Comments : Boolean
-lanquages : Strin 1.4 ke -view Favorites : Integer
ianguiages . Stind L 1. 71 |- gpenedLin openedCaunter : hteger |-view Friends : Integer
-inactiveDays : Integer & 2 Tastview ed - ate
Descrition -created : Date -
: : 3 1 entered : Integer
—text: String {_* |-hitCounter : Integer |_1._]
-language : String d G
1 Keyword
i -name : String
Comment -entered : Integer
-rating : Float
-created : Date |

‘Philoponella’ giwaw 4 bgsya (oS Jloges V-F JSi

Error! Reference source ,o ‘Browse Linkinfos’ c.odlsd Jloges Ko Jlo S (lgie 4

aS ool UserName’ coz p SO Jolds Sloges cpl il oals ools lis 8-F—sesnot found.
Wl (sl g aile Y il 005 sl ol (6l i cegiaile Vo pmgiasil oD )5S
b s garil> 5l SO aate USEr” aolS 5,90 jo0 .'Name’ alS sly oo cwwgiacil> O 4 ‘User’
—ails 90 o a4 (o)l o ol oSl User’ ke pgo  cmsgiail> duate ¢ User’ oS
GVl 4 bgpe velsd 5l pgu oacls ulul p (Jlo cnl bl ool Gluil (o5 Zuglyl whaw (ool
02 Cowyo a5 Cowl odile Sb st pumgiadls g ool BA> g0 cwngiails da cwsgialils
5l name” aacas oyl sladaio a5 oo ol wgiail> O cNaMe’ aulS 5,90 ;0 .0ib o

O pl w3l b e User’ 4 ‘Keyword” (‘Linkinfo” .‘LinkCategory” .‘Image’ sls S

\YY




S Lz abboe ol Coglsl gl Ghlo py (mgiandle 0)ls 352y abgye 95 990 puslic
Y omizred Abl oo Sl NAME” dacas gl)ls a5 User” WS ob ol ‘UserName’ oz
gl ¥ o las o wt oS doet )0 il oo o Cuslsl g gl owilagil o gianil>
w2 Jlo ol jocal 00,8 Ol pawilin gugiails lgie a1y aoxs 9590 9 00,5 Ba> )
oS 90, Jle cpl o aS cal S 4 a3 cil 008 Jes Canye oyl o o ,6X]l
JUS 50 gLz 0gm o User” S 6l Lol wizes NamMe” aacas ¢l)ls ‘User” ¢ ‘Linkinfo’
Joges g 0,0,5 5550 pb yo LinKINfO LIS pb 4SSl jo el oo jalls NAMe’ aaras U
539 Joeo b USEr’ LIS joels e Su5ud alolds aSinl a4y azgi b .ol ou jalls abogy o colad
‘User’ ,olS sl yieS ‘Name’” aacas ¢ LinkInfo’ OIS alols L awslie ,o cName’ aacas
aacar ol S |, o 4l j0 9 0,5] Glasw L ez ais) lp sy ol ol e 1)

283 o i |y Cal 05,8 i, T el s oles o w5501 a5 (slony] &l 4 «pel cal el

\YY



(activity Browse Linkinfos | ] Browse Linklnfc@su : : : : : R

......

ShowlList ' totalRating -

.................................

{pericdicRefresh} . . .
name ' :

| | - [ OpenLinkDetails ] ®

e A e e

.........................................................................

"’ ShowDescription Fdescripﬁon:

Browse Settings r|'| : J,

. | 'l" Showlmage };'imﬁge T
i . : N P ; \ :

‘Browse LinkInfos’ coJls Sloges A-F IS
Dol atiine smgddle 10,08 @l cuaS o )l o el ai aSST gl
03ls dsgerme Lok (5, p (emgiandl 0l (ialej] cpl jo el sad alml (6500 ioles]
50 5 Sl o oolial (o )las Jo 02,6851 L ol Lol ezl onds 1S5 3 (talesT & boga e (39051
Slgz plsie 4 g ool L pmgiadls ()8l g 0l oy Sla i pandls den Ay
55A-F IS 40 ialejl ol gl lons awalie LE ialesl 5o o, lailial L 5 ods sils 5,

ol 0 o0l Lts A-E e A-F Jsuz o O-F

\YY



S8 025 bl o )0 G ol o pmgails (gob slass a5 was oo lis bl o

9 /¥ 4 /AN 5l e 5« f-measure g Precision lawgio jlaie o L8 iole;l b avslie o ass jo

Cawl o] lixe asrecall s pac .ol 00,55 (5 s TeCAID Lol el a2l zalS /AD & 74V

wisgy ool B> )l o wi sl awgi (L3 Giale] 0 a5 ol pemgianils ) S g oS

@ 1) Ghwyd smgiandls g (o) Jo 0l G0 e 4 ailosgs s gla g giandl>
el 08,55 Bl ol

precision _iulidl s, e BB S (o)l Jo wi,sS ams o las Galesl ol

S8 les oo azes s s recall palS g, cols b b e 10 5 0 cmgarils w,6S)

oS 9 283 Gl carge (magandle wi sl po (85l S sl oad il o5l 5 esliul

g o

Annotation Algorithm without Resolution
100

M Precision
HRecall

W F-measure

Percentage
LA
=]

1 23 4 3 6 7 g o 10 11 12 13 14 15 16 17 18 19 20
Activity Diagram #

gt ()15 Jo g8l Sl eslitnl Ggoy (pmgiantle w8l (o)l @mls A-F JSs

\YO



gl 00,651y o )las o i 5N i byl AT Jgu

O3 (st piysl | e giandle o 65
Pl o e yss) Pols5 o e )ssdl ol yege
ya aA (/) Precision lawgie ,lade
ay v (/) Recall lawgo Jlade
AO v (/) F-measure lawsio ,lado
YA A (/) Precision e oy oS
Y A (/) Recall ,lads -y eS
INIA AY (/) F-measure jlode  p xS

33258 390 HU) g pedlio (pasl o o8I F-F

ab el (caalejl 01578590 18, g pualie (ausis (sl oad @l o oSl b3 jekaies
O 5 0mlS 5,50 FYO Julis (slacgeme ctulol oyl 40 050 0 000 oy Cond pl yo aS
AU 5 1y lalS 3,1 350 o (sl 45 ol o0 dulym EALS ES 5 5] g ond 2l ba o
390 ol 50 GLS b aalS crizmen aib 05 9550 ()] L) aliS asine 45 LS Lasuie o
5 &S Sl ol alulgs a8 LGl auS o attie 1) 0,5 0500 pelas a5 0,1
SO 570,50 pU 0 C et/ O annl aisls Ll g0 |, S ol 0,5 0,50 peblie ausis
D TS Kl (sl ilio 4ty C i) A5 byt kil o )l 350 G (Sl psede
)l 0ype Jloged jo Jole S5 ol l 5 OB G I lanar b dbgyo placen (oI D90
st

3,18 0939 3,15 3,90 4 iolel (gl eois SRl 8 15 8 lge pm 0 S el S @ eV
a>,51 .‘Customer Statistics” L ‘HOme’ ,,,I5 5,50 Jlo yloie a4 il co o po b, 8l a5
9 Col oaz BB lasl (6l g 00l Gl (Sed jobar 9,5 9150 ([l a5 09l AT e (Sae
T 51 Jo e Lol el a5 o ‘Show” |3, g ol ‘Show Home” ylea Home” ;I jglaie Yl
ool a5 el o sl sais LS, A v e o)lil e 005 olae pl AL o aS

SU 5 e oL il adeid 4 0B WS o Jes 05 o)lg0 pU wlal 5 aS (LS, asens

\Y¥#



apliz g oad a8 )F i jo L8, Wl 05 S)lse cnl @bl b)) o Jdd e il
@ Cawl 0l a8 L 0 Cawyo ol o, Slee Cowl e0lad asis (5,8, e L 9 50 wiu,oXl
o odld auxii (5L ma ‘Customer Statistics’ 3 ‘Home’ 5,5 5,00 90 sl Jlo oyleie
Culo oS> 50 4lge ol g Canl 00,5 Jas ololl (L8, jaskid v sl 50 0)lee S 0 el
lost password’ 5 ‘damage statistics” 5,5 5,50 50 (glp Mio .iloads a8 ,F Jai oV ol
oaeseis 0,5 8,50 L8 Gl 4 1) lost” 4 ‘damage’ wladS oloil 4 ,ld, ackid o ,6]
3,5 8,50 sl ],y 6,18, e bl 4y golpiinn i )sNl (ggae Olge (o pien Lol oold
.‘Backup data’ L, ‘Unarchive Clinical Records’ s,,l5 5,50 (glp Mo sl 00ldd aseis
Al SIS by pae g Sl ik eajcmzp lpl dhed &5 wasge olis 533 o)y
Sl ol Slalosl > 4 > backup”

ooliiwl 8,90 Salesl cpl 5o (oMb o liliwl flaie a4 (BaLS o850 5l ol Casds gl
LS‘)" 45-\_" L 4.>9.’ l.» !l 00 MLQA LS’)LE QJ‘AJLA.M:‘ L» QT Gal.u 9 03 ‘).’>‘ 05“’)1 Lgl.@d).,)ls
@ il Hladie A iolejl pl jo )8 oo |y il elyl lade sl lal et ,¢301 ol 5l ool
s -f ooz 5o bl @l olege polie cal ol @b T )18 gy 050 ilz lgie
Ol S K, a4 aiiied Jade o pides glilo a5 Sl (ygiw o 40) Sl oals eols L
(85loals sals

Soolainl &gy Glan B ocal oul Ol b 4, SO abls ke (Jof cdl> o
1V der 0wl (asuine Al S il Jlade G0 Cdl A TS a0 08 e ], il

el 00 oolainl SlelST 185 S5 w6l StanfordT |l 5l el

YFalse positive
“http:/inlp.stanford.edu/software/tagger.shtml

\YY



Vden 05 0)50 L8, Laidd )0 wad oo omd AFgmr - Jouxr 0 a5 jshailen
Glisw lacdl> gl Sle3l 3 jlade Ll wsjls,g 5 JAF U 7AYo« oYL Lo céds 5l
Oleso g Cunl o5 L Slezl 3 Jlade (ol Sl jo S co s 1AY B T00 5l g el Sglaie
Sade DY S o G0 b A e ol (6900 b el 3l oolazwl a5 8 3 s
S97g w9 et Slol B jlade b Sl T Pl 4SSl 50 et 5 o)l Sl) Sl o5 SleS 2
ol Lo X LAY o oli Slgl )8 jlade a5 oias g poxty g0 sl Jay o)l

ool (AF B 7AY ) YU (Lo Slemld Jaie (Vs dan 0 (eudlae aseid 0590 40
oolaiwl gll> 5l Mas aS Jol Cdl> j0 0S8 co s LAY B 729 03l j0 5 Conl jiaS s jlade L
2 0bsd ST lgie 4 Wlg oo 45 Sls 1) 9 ke o yieS Loy i, B el ot
S, adeid )0 a5 ihd g ez g0 Sl daw (ioren 0ad Slaeld Jile sl eslaiul &g 00
Az 50 iled,S ade |y mll (p e 6 eueelie Lanis (o s FE8ge aky | w5 0500
Sl Sliadol BB g sl jlade V> ol j0 ouls oolaiw] il> Jlade a5 ¢d )8 asl les o

2,5 3590 L8, g eublie Lausis glp oo @)l 0,63l A5 am o i relesl ol
Jos GLSo (il Hlade (85 a5 0 b cdS Gl e uizren )l 09 (L o g SIS
Dt P b Ll ol o8 (5 280 3l eealie et b analie o i, ks
A o5 TAY iy tibin Ly 313 51 e 50 o 2l

Corw il gl SO Gl a5 el QT A,JL;O S do J;%La)’—l o)l (6,500 A
cclin gil> Qbll a5 ol pl e olFaus o )ls 052 g cwlin Jlade S 5l ion piomed g e
nolie 09 el ol (Ul gy Wil e ol 09,5 GhalesT Gupms 5 oo aiz (05 (o b
L Voore 5,05 5,50 o pb a5 ailoas 08 (i odsl (! (bl 5 il a0 ooyl ol jo &S
o Ogbss 03938l 35 9590 ol lal 4 (Bl lade ez cnlplh g dsdioe 9p0 Jab S

il sl eslie cline g onds Jlos b oSy b wlgny a5 il glans, wly ols

\YA



Sl an 35 o e Glee 4 “Twant to “ ais, (iolosl cpl mli 4 axg5 b ggame o
Sl 285 18 solal 590 bl lgie 4 o toles] Ak )0 5 00

)50 1,0 (508 LBy B, mnid b avglie ;0 w05 0550 meblie jaisid 1> 4SS
aolS oolans a5 s o Hlis i, el 5l sael Canss s Gl s ol a8 S 1E _w)p
3,5 0,90 pudlie ylgie aaS siiws ol 51 Sele Lol wloads 53 oo 5 IS 0,90 a6 0 a5 5l 5954
Sl 3550 peolis plpie 4 ) SLlS cpl (BlelS 28 Sicmz p IRl &Sl s wgd aslis
-0 iyl Gy als Azl (o gl ol Cude ol ol 4 e el (g aBd o mnSedS
99 ;2 uadlie il o ,eX) Save customer information” s )l 5,50 0 ¢ Jlo (laie 4 05
Ao aSJl> o cal ools auxid 05,5 5 50 ewplas lsie 4 |, ‘Information” 4 ‘customer’ aols
OB auS o880 L cadly jo asles ST Sl 1) ‘customer” aslS s ooyl jo GBaS oS s
@S o o] 5Tl g el 0aigd )| S5 g cages aalS SO Information” aelS a5 coul s3gs (!
Abb ged Jole Kb daras (IS S (6,13860 gl ol 435 ‘information” oS | >

o3l i Sy ) oolital oS 355 0 4385wt jshan] ol al gl
SllS B lei o0 o D5 oo e 0 )5 0590 puedlie e SeiS j0 S8 g 4 Yol
ol b ol o Jl cnl by Gralidl T 2do b 0,8 Bdor oy po80l mlis o 1Ly (sogas 5 )55
39 oeaid UML 031575 550 (cny omy anj (28,5 515 50 bg (ol sk s o] (nl o5 2o
5o 00l &) e Mie 098 o oolatunl yie 3loy B oo IS 0 AT eges Cand G g
5050 oyl Dbl 6lp il e caslie sals &) 0,61 o eolawl (gl Yleisl [220220]
31, [220220] (slaoslsiums] Camad 13 35250 Shals b 0 Jlasl ualin i o2z,951 15 (5500
2z o islel bl jo sols g Lol ol J1,SS 0,bg0 ooyl s ol 5l s 0iS Bi> s

3 TAF & TAY 5l CBs e wegs Il (gl e plsise as .l zalS V) Loyis Jlesls g cds

YFalse Positive

AR



3 eolaiwl &y jo aS Cl 4S5 ol sasS Mb ool ol cdl rals 7AYo 7AY 5l Slesie lade
RYWIRW N} Q—l 08 dey 58,5 Jlai o b g B 4 Wb cend (pl doslgcan] ]

5,8 8550 58, 5 pedlie sanseis o6l sl mls A-F Jga

pdlie janis B el s, lade | Sl
F-Measure (%) | Recall (%) | Precision (%) F-l\/éoe/?)sure Recall (%) | Precision (%) | _sl> | Lales]
A af & i &Y h _ \
. " v qy ay q¥f “I want to “ Y
AY a¥ Ve A 7o v Then | T
N ar v cq 80 Qv “Please “ £
A% ay AY Y r v B :
A¥ qr Yy AY VY Y T ’
A4 ay AP ar v S | Y
AP ay A- A As W[ Ay ] A
A af $4 £4 80 A ers” )

3)lge calits dwle wlal 1 )15 0,50 Slpiiiun Joe iz ooliiwl anl g jo a5 Lxl |

9 )L'J._")) uw L).A.’ Q).g)ls Oy90 9O u.Q)L....u ML?LA LS‘)" IR W) d.j‘)‘ )Ls.r.n 39 69.»4‘54, rnL?u‘ Q).g)ls
25 g cBs b, g pealie Laeis iS4 Al ol w)ls oS 185 55,5 5,90 eelie
3,5 5 lge Caalils (aseis o 5 ead &l Jlae a5 WS e ol 1) Ul plogls oe L

ol 43,5 13 w3590 gom iabesT yo Wl cplasl 33
S 31,5 090 Cdlls jLro F-£-)

ﬁL?u‘ wu)] ‘oﬁ)Lf S,90 9O ‘S:L.x.o u.ml.,.w ML?:A LS‘)'? 0l 43‘)‘ )Li.x.o LS’L’))‘ )9@,@
- el )b Sl e ogmi el oY (] 5l i Lol 09 co 00ls gl Cond (ol j0 4 el o0
Ded yaseivwe e opl jo 4l I sl

\Y-




Cald amlxe jo bole S5 059 S, a5 S e ooliiul gLl O 5l eals wl)l L
Lo cnl Oliend cd (o 5 00l loe lagyjg oeats Joe oS Lnil 5108 o st | olin
ooliinl Holaie cnl sy (ol slapi ;98010 S0, 5l s oot 3l plonil (85 5 (69,90 &5
olie 50,01 Cady S 45 sl 00 (g3luonly Sty oty S K00 e A el oad
D g0 0310 sl w98l Ol i caelsl o all oyl 0,90 sl el )l (sl ol

Sl i b jBlite ()5 yo a8 sl 50 S1)lo pgig09,5 po ylal 5,90 DY pi 5l 5o
vk S e sl Hlade aST Sl pgigeg,ST Y e e el (sl Jusd Cmez il oo Ban Sl il
P 095 ee plnl GBS e poisessS o Sl 2l el oad SRSIHO, 1] ol 5l (Solas
shosliinl (Bl oo (i g 0580 48,5 Sl 0 layal )l 5l (S plie @ pjges S slags 5l Se
Vo ool 4 con ools! O 3l 0,8 050 O Jels Lssg.aﬂ Acgome Ogh oo mp2ly8 oul &Il jLas
s bl o0 i 3,5 3550 (pl 4 05 3 lge (T w03 ol 8l LS 5l aST (60,8 590
9 bl ool &l Jlae SS a4y 350 10 9290 95 3)lge dly 015 5590 B cpl I SH 2 sl
a5 alie 0 )5 9)lse Caned anlie b G Ssd oo G Jo3 Dpgar Colid Gl o>
abgiye pgiges,S SU5ln Ol walid Jlae 5l Jols e b conl 0ol agd 003 058 g
&l 1, Precision lawgie jlaie a5 0gis oo ploxl LIPIAP [Las s p auslin ol 098 0 ascice
O ;2 lp LIPIAP acilxe 3l o oS oo dwlxe (¢, alold L) V,- b+ sl recall calie polio
Dol ge a8 )5 i )0 abgs e pgieeg S (Sl jlade oy 4 Gl Kile )15 05

O te 3hoae B lamlhiogd oo sl i i cpl 4 (gom s (a5 Comaz Sb351 51 e
oo jlosliiul b 500 po3909,5 B0 (s Mg oo Jiiie day Jud 4 5 0l DLl lapggeg S
"o Sy Wload QL )l S Comer G 3 (B0l jolar 5 (seg5509,S 93 59, n @bl
e 3,8 oo 13 i 9550 «SasS Jlinl S L ipgigegsS o slagy sl o pa ST el

oo Sl pasiie oo b o b 4o 45 sl ) s ) o g Jlazs

AR



@ Jes 531 )0 95250 po3909,S cnyte T 50 5 ead Dl s B sl S o6

Sy ool &l L slo el L e e a0 J\ oy g Cowl oals Sl sl 4 Olaae
e ol 4l o slopgiges,S (Saijly lawgie —Fgss) - G o Laileads aid §

l'"“‘")?i” u*’L“" 2 as L(b).uobl., ﬁoLﬁA IS PN sl 00U 0010 UL.MJ J....J u" e o0l codlive ;m)‘))

el 00 ;.5 A_‘—wa o loaus <o i“)

09

0.8

07

0.6

05

04

Fitness Value

03

02

01

= Average Fitness
——Best Fitness
——
~7 // —r

//v
7~

0 5 10 15 20 235 30 35 40 45 50
(Feneration

o yial,b Sl s (6l SGSs o, o8 b L V- S

WCH A | PRV JCOWR VP FCON [ A RVINS IR S RS

We Ws Ws Wrer | Wsem )_’;_‘,l )L,

YR AV A N s v

oo a5 Jlxe bl psliies b s Sty win o8l S @ b yiel e oSS 51

g oo oLl ilesl eols degemme 3l 05 15 0590 loges Vo ialesl oyl 5o o ool s 5 ctale)]

IS 2 Gl s sl 00l 48,5 )13 50 (9051 3550 (lgie a9 9550 Sy 5 Jloged 2

\YY




Lo ates Jaod ol 4 35 10 3990 0,5 0,90 s 51 a5 (60,515 590 Vo yg0;] g0 Ve
Ol 5l atee ialesl oMb o lailiwl (S 50 sdel Cands bl ol suls Lasuin 0,5 o8
d.j‘)‘ )lf:.bc )‘ oalawl l.: ‘u).?bo O Og>ge Q).g)ls Q)‘yo d..,_cu MQLM: ‘L)?A)T S0 b).g)ls Oy90 B (5‘).,
S,90 0 4\3‘)‘ )L:.a.o ;»...O.S sd..bs.g).o @)Lb Q)L\AL...»‘ 9 AW d.ﬂ)‘ )L;.uo )| J.@L> S e k_N.M.OJ MLO.Q b
ol a8 3 18 L)

oo a1l Jlxe ¢ Jgl gy 50 el 4385 1,8 auolie 5,90 caliste g, 98 ¢ ialesl cpl jo
dod JlaBe (pg g, 4o Cawl 0dl oolatul sl Cawdy U5 0 ,3d) lawg a5 ol cyjs ol en
e 5 o0 99 s Gl & 455 b 00 48,5 5 50 1,0l sue il 5 sl el
ol mr ot BB Sgll A 10 9 09 slayelil 5l SG e Sglite polie oLl a5 s S
KR CRLIPIW- V- AW I PP PRI b

aS Cewl P@k\)L_&A S ] 4.4.3; )‘).9 oolazwl Sy90 w;LA)T O"‘ o Gol.m LgLQ)Lu.A
O3l 090 Vel SO e lp S e S oslail e Cendd olal aie K (gl |, precision
Lol 00 (6550310l k=10 b k=1 glazs Jlade V+ I3l 4 P@K

ool ool las ygesl 8,90 Vo ded gl P@K Lawgie Jade s V-F S o
4 k=10 4 k=5 (sl,, precision lawgis «Jsl g, ;0 el oo oass S cpl jo a5 jshiles .ol
A5 sl Ghg) CetsS Bl oo 4l jo 4T w)ls vy g, cnl sl Sls Ve po Zew o

3,5 slaeld g5 Jprecision

Precision at k

\YY



oyl &S Caol UYY 5 UFA plp w55 4 k=10 s k=5 il precision lawgie (egs by, ly

B Qﬁ)éw)éyb.?d.wghb‘g'_:‘}?aQ..»..j)-)CM)ég‘)b.?Y c.!aauw)#ﬁw‘uidwb
Sl cas Precision a5y gy pl CudlS led ce a0 a5 5 1o 0eg ol Cle>

Lol Jloy95 5 cold Cownl 5l 50 polie cpl oo Oluill acs (o 5 cosl (5590 0l &l

Siten 58 6 5 o5

Average P@K for all test cases

100

100 1 B Method1

B Method2

a1
o0

30 -

74 732

P@K [k 5l ons )| Jlows b)) M) -F U
selsl Yoome WS o saseiie 45 Cowl MRR) el o0 ssliil ales] ! 45 a5 oo jLne

Syge Vo ded slp (gl By 9590 50 0000 H13 (g5 e S jo Sl dax p0 enyo Ol

! 009 \ ﬁ‘ﬁ MRR )L)..O.o )ilé uLu a9 Sl 00 J.QUQ \ d..«.a) L T ""9} LJ.M ‘uj“’)‘

Wean Reciprocal Rank

AR



oals ool Hlas gV V=T oo 0 el 0,90 48 Cawyd Olgx st 4 by ye Sledlb]
soky S a5 Sl 00 Vel gl gy sl w0 Claz aegs bawgie Al e el
¥ ol Loy® MRR ke pgo (g (sl el oals (ol oo as; 1o Cewyo Olgz (riegs clawgio
Bebee ol paw 4, )3 Ceod Slex Gyl davgte jela (S a5 (VAY pln &ly o)
aS Coul Jl Glioe a4y aS ceul 0,0l Cwyo Olgz e Jawgin ad,) (090 g, (Slp pmizen
Sgdbee ol 7 as) o dawgie jol (luyd Ol (o9

Sloyally (5 e oad BB 5ales a5 ol (T eaiao gl 5 MRR e 5y )1 4
Slogysy a5 Conl cdlae (nl Wb uizmen g 09d o yoie ook Al e CudlS g 4 whlize
it g3 S5 i, o5 5l eael s

JS‘ U"s) )| oolazwl Ls ujA)—‘ Oyge @ 6‘;» cd.c] Cowdy u‘g} QM Vy)-F de}

Jol s NISIESTS
&3 )5 4l ol 525 3,90 oL &3 )8 aalip b S5 990 b
Library System Add Item Philoponella Add Comment
Simple Music Portal Buy Album IMDB Buy Ticket
Hosplinfo Delete User SecureAddressBook Delete User
Hosplnfo Search Patients SecureAddressBook Search Users
Content Management | Create a new Blog Account e-retail system Create New Account
System
PVS ViewPublicationDetails IMDB View Movie
Philoponella ViewPersonalDetails Simple Music Portal ViewAlbumDetails
Philoponella BrowseLinklInfos Library Systems Browse Items
ATM Check PIN Clinical Records Verify Security
System Permission
Online Shopping Order Product Online Bookstore Order Books

VY o |, precision jlade a5 cawl oads oolaiw! TIPIAPY 51 b5l Jlre (yaogus (loie 4

350 & glp dal WS o acwle recall=1.0 b recall=0.0 xlaw ;I recall ;I alize xaw
aod (5l ode] Cawds Precision lade o yiies plp a5 ol ool arwle Pinterp(n)¥ laie ¢ yge;]
Ve g9, » Pinterp(r) . SKleo aculxe L 11PIAP s 0l o 7727 &S 17yl recall #glacs

11-point Interpolated Average Precision
ﬁnterpolated precision at level r

YO




Jobailen .l oad ools Las AFE BV Y-F IS 5 L1PIAP JLas s 5 b))l ol
Alprecall mhaw o Jaa> LB precision iSlas ¢ Jol (o, 9,90 50 g oo 00yd JK& oyl jo aS
v ;o Jea> JB Precision aaw @y yidas feiored 0w Cawyd odlds 0kl 8 5 slasle> V.
S| ‘a)y ‘Q.ssm ‘Sob)l.s Cew )0 6L®u‘9.> JARKS 4S5 Lg‘).: e ] aS el 1O ).3‘).3 N, ).3‘).3 recall
(id Sy o 0l )5 5 ol ) cewd L pim aS) S8 |, 70 a0 precision
chw ;0 g LYY ply o f ol recall xlaw o precision lhwgie jlade pgo ig, o)l
ubﬁ.w‘so ‘5»14)14 Sy LgLQu‘?} 18 a5 ‘_,’.Jl} 50 ‘)i;.o UL"’ LY el 1YY ).3‘).3 \,. ).").» recall
ol 1) 550 o 90 el ool Candy 4 35 L1PIAP L e b)) e
S s oad 4l JLae o a5 e el 4y Solite slagyss bl CiS g ol by S o
et ast |y e cnl polie ol al] L5 wi 5Kl irad 53 5 Sl (65,50 cilond a1 5
L oanolio 1o ol ools Clul slocysg ol por 4y coals &l Jlaw &S g5 oo ol plo sl 00,8
sl 18,95 15 95 Tecall g precision 5l 5 oS o adg 093 guls w0 s 3,81 5l edel Cunsy ol
Lol @b b osd 12l 625,5 (stales] assome 59y 2 oads plnil slatalojl el g ol L
Sy 00ls degezme S S92 pae Liwl) b jo cwlel il SO ail Bpds BB 6 iy Conlad

Al oo UML slo Jow 5l o lasbnl 4

\Y¥



11-point Interpolated Average Precision (r=0:0.1:1)
100 1040
100 1 a3 ® Methodl

90 - B Method?2

20

T0 4

60 -

40 4

Precision at r (%)

30

20 4

10 4

0 01 0z 03 04 05 0.6 0.7 08 09 1
rlevel

LIPIAP L 5l sus ail,| Jlws o5, VY-F IS

S5 501 oY

03251 90 2 b el g3l 850 Ve b ptlejl ead il Godai o )5S0 Sl sl

Ol b basipe 0,005 5550 5log0d ol e & WAnew (53,15 a2 4y (3laice UChew 0,205 0550 S ol

s ploe o35 5l a5 il oo WAdld (50 2,5 4ol 2 4 (3laiie UCold 02,15 3,90 o (izees

Lawgs UCoid 0,0,15 0,90 UCnew 0,15 8,90 SBtl 5l s cy905] 0,90 50 (sl ol ool Slses]

15 5750 o sy b oS o Aol 0y 3,8 51 S Sl & e 0 Ll 05 03

350 Gkl (61 05 550 Falio WAnew 4 bogyyo slaJas 20 aidl) b Joe oline 55
WS (Byee g o UCold ylgie 4o 1) UChew o 0,18

adgl ases g ool Lzl o] 51 Sy 52 (595 2 Gl 0,580 9051 0l (g3lmosll Sl sy

LS s el 0 Sl (yg05] 3550 o (5l ADold Cdled Jloges bl ADnew codlad jloges

5ol ek ole Gglad ] o)bye ail,San & yga B ool ools 03 3,8 90 4 g3l 0,90 0

\YY



Sl Gl b el p3¥ aziliz 5 00,5 (o) | ADnew odlsd Jlogad oas atulys lag)]
0395 lne )] polie (S B3> b ADnew 4 sz polic (3933 S5 lo oS Lol | o
Lsgs 45 ek o2 )55 Lasgs 0ol slmy) (b 1 w0, 031 asgs SloMal Jlasl 5l Zans
3y90 Geaal 1,0 Zull g ool olaedd w0 Gl Bada e 4 Wloais cols ss 0 ol
Lol 428,558 b))

sl o0 ool )lis MEELSEVY-F S o AY-E T\ V-F oo o iales] ol b
Shae Byl polie o 1YY o729 YA 5l s )5 4 F-measure 4 recall precision lawge jlode
<y as recall g precision lade cp ypieS yiored el 009 LAY 5 1VF JNY plpy i @ 50
el B+ 5 OV

ol 0ol sols (yLas M \ Y-F Jgas 10 cangiadls g5 SUSE 4 ¢ ol =l
SFp 9w S 4 9 g Slaompails Gl wadioe ons Jouz (nl j0 &5 jshiles
Jshilen Caul 035 ol yad (5 ,1eS Curibge LD o F ¥ £55 slo o gianils Gk Ll .ol st plov]
03l acgazme (gl oad bl sl swsgiail> IS /VY sgam j0 i oold mused F-F i o a8
el ol sl TAY 7% 5L g Caditge b loyT gedas a5 aiten ¥ 5 ) 55 5l eyse;]

Wi &5 5 ADnew Colleb lo5a5 alsl a ool (ks o5l Bas 4Sal 4 4z L
ek 25T 45 85 (6 ,eF et pslanl Glyicoe el Sy @l e o5y o] BB 5 Sl

O [ ISV N B R L P N PR

\YA



Gl 00,0501 oLl s VY-F Jou

:g 1
: _’SO o) 2 =X
_:ij 3 e EN ) <
: 3 K 3 ” 2 EN
R Y Y 3 2 )
. H }3 “ . ho 'R \.i) 3
3 ¢ ,’;\ 1 b ~
5 9 % 3 > B
‘.O \o : f;\ n 2
£ : }j 3\\ : N g
:; —.35 'S 3,) i g. 3.
e —1 : 3
3 :
VPO YA YA AddressBook CreateContact Hosplnfo CreatePatient )
¥ ¥ ¥ Hosplnfo CreatePatient AddressBook CreateContact v
Y VoY PVS DeletePublication AddressBook DeleteContact v
0 M v AddressBook DeleteContact PVS DeletePublication | ¥
0 4 A IMDB Buy Ticket SimpleMusicPortal BuyAlbum 0
4 ALY SimpleMusicPortal BuyAlbum IMDB Buy Ticket 4
0 Y v Philoponella RemoveFriend AddressBook DeleteContact v
0 Y v AddressBook DeleteContact Philoponella RemoveFriend A
W YA A AddressBook UpdateContact Philoponella Update Friend A
¥ M v Philoponella Update Friend AddressBook UpdateContact Ve
Adaptation Algorithm
100 I
o0 I
20 I
T0 I
o= Bl
)
5 50 I B Precision
]
fay
iy 40 B Eecall
I B F-measure
30 I
20 I
10 I
0

Test Case #

Y4




5ol v oS b)) s A Y-F S

e pandl> £95 SIS 4 Gadal o 5ol oL, @S VY- oo

(1) Goeks pae | () G yols sk | () oy Gk | sumginils £33
Y ¥ a¥ )
¥ 1\ AY Y
AY VA Y
b Y- Y- f
PV YY 5

JSCo g MFFgme ) F-F ooz 50 eei] Syse ptest 4 bgje il el Gloie &

3,90 50 g o0 0390 FFFTr ) F-F Jous 0 a5 jshailes .ol ool ool ylis 24-Fses) F-F

cpl a5 Gl 00 s yob 03 0,8 oFaus 5l s T g Gudal 0590 VA 5l 0590 Y gl 3o
5 F oo slagelss slp o5 ol S5 o3 aiib o ¥ 55 ) Slaismsiartle b b po la ol
D9 Sy 2 @y @Bly 50 el sdal Cewsy gline g 5 grien bl p Gk 4 @
2 i ol @bl 5l Sl casns Patient” so5 5l 00s3 g0 slodaras oo plil olixe
&S olse oy, olcusgzse URD aulils a5 sl oads ooy lis H—FFge=)0-F oo

DS oo et |y o sladacas ol ags S o cicogi |, Patient” ob b WS

\F-



ol oe31 350 sl Beks o o8 b VE-F oo

Gy Guwal | o gl g4 a8l Gandal o adsl oz o Lo
v \ CreatePatient CreateContact \
v \ CreatePatientButtonPressed CreateContactButtonPressed v
v \ PatientDatelnput ContactDatelnput v
v Y name name ¥
v Y patient id email 5
v Y age postalAddrMain 3
v Y addr postalAddrAlternative v
v Y Patient's Birth Time phoneMain A
v Y sex phoneAlternative q
v \ newPatient newContact y.
4 \ reEditingPatient reEditingContact X
v \ saveNewPatient saveNewContact 'Y
v \ newPatient newContact VY
X v ShowReceptionists showAddressBook V¥
4 \ newPatient newContact Vo
v \ savePatient saveContact \§
v \ searchForPatientInReceptionists|searchForContactinAddressBook | yy
X v searchForPatientInReceptionists | searchForContactinAddressBook | y o

AR




(‘activity CreatsPatiert | J

CreatePatiertButtonFressed
4
. ™
<<_LJSEI’ACTZIDH>> » name < new Patient
PatientDatalnput :: catentid s 10
= Ll )
— age &
.y
1 addr 7
.y
F— Patient's Birth Time 8
- 9
1= F A
11 | 1
[reEditingPatient] ~ s
[cancel]
i S 12
[savenlew Patient] 13
«systemaction» ]y new Patient
validateData
«lserAction: »
ValidationError [errar :
valid]
«LISEerACtion: %}
SaveConfirm ation
« 5y stemaction: 5
ShowReceptionists 14 ["[cance) (0K
«5y stemaction: 1B new Patient 15 J
savePatient |4
«5ystemacton: O3
SearchForPatientinReceptionists

lq é 13

(‘createContact’ codled Jloged (g9, 3l aidly 5.las) ‘createPatient’ coled jloges N F-F S

\FY



‘Patient’ papie sl oline 09 S9; » gz G 5l (S0 VO-F Jgox

baacas S, oIS (URI) auliss
age, Primary Cause Of | http://sw.opencyc.org/2008/06/10/concept/en/MedicalPatient
Death For Individual
patient id, sex, presents |http://www.loria.fr/~coulet/ontology/sopharm/version2.0/#SOPHARM_51000
clinical item
Patient Comments, http://purl.org/healthcarevocab/v1#IE.Patient
Patient’s Birth Time
verylmportantPersonCode, | http://veggente.berlios.de/ns/RIMOntology#Patient
name, id, addr,

Lo yo eeekad w3l (ol (2l w9 e il a5 jshailon oS ams o (L23 Ghales] lis
il den ‘Qj.a)'—‘ Syge Vo dan 10 550 o 4 il Vo ¥ gy 5l Gl s giails Guday 4

RIS N VUV L SRR VIS IN-L PO P B TS P PP

o o9 i F-A

WS o ooliinl 395 5L 390 DML ool (6l sline g 5l Gk o5 4T LT
ol CeiS o dr b Slixe g ) ool WS e e o5 el o all Gloibes]
Joste b cnl Lol il ouds 1S5 0)lgd b coond Galojl slaie (3,38 oo 53l 0,653
) abgiye Josle ¢Gumbad ol a8 5l 52 00 ol 4 Ceload Jld s pline g )0 g
e Olye @ 1) (5 Slor asgerme Alolidly Josle (nl S o0 Slo31 2 plise 05 ) g sl
Slo S o0y g

el 00 o0l ylas MA-ESV O-F S g W Fre 1 -F oo jo Liabey] cpl il
ol ol dedo el azdl ol331 VA & VYA Sl precision lawgie a5 s oo olis mls ol Judow
o] Gk 45 o pugiardls el oad Jladjed olixe g )0 goiar Jgsle sz o5 Cansl ]
g b guday slass a0 ailoaid ools Gadai 5 ouls 48,5 00sol Mes sl 009y g pl diojls
5l ools ol38l 1, precision sl cpl g 4Bl malS 1o Cusyol b gadas olows ] JLis 4
adl als 0 Cawyo e kel olass ciloais ools kel by cwogiails (nl ez S50 g

Sl XYY gl malS F 5 aS canl adl malS V0 4 7P i recall lawgie jlade (pdly jo ool

\FY



ol ol el VA alS F 5l las oS ansl, relsT T0A 4 YY1 o f-measure lawgle jlade
Cowl Sl s zolae F-Y o 0 a5 w90 low gl ases j0 000 o alS 1) el 1,65l

g Cawyd loaul oo &l godai o oSl ol Lol G plaie 4 ol g 5l colaiul ol g

] 005l gl

Adaptation Algorithm
100

an

20

T0

&0

B Precision
B ERecall

B F-measure

30

Percentage

40

30

20

10

Test Case #

b o5 g bl sl oslial (e Beeal oy 2l s N O-F S

V¥



‘5>L..~o <9 )b 5_’>L....M_'> u...LulB )l OOLQ.».MJ‘ ujm kg.....]cu p...u)ji” @L))‘ C_’L».‘ \9-f J5u\>

:g 1
, 3 o) 2 =X
3193 3 h > 2
, 33 3 ? By EN
i 3‘ __l} v Y —3 0’\
: s 2 i
. 3 5 2 v 3
K ;ﬂ 3 ”;\ 2 \—/)'\ -;: )
) ) 3\ 9 E’\\ ,')’\ o]
% : 33 S'\\ : 9 Q
j i 4 ;,) ‘1 Q 3
3 i : 3
,3 3
WY A AddressBook CreateContact Hosplnfo CreatePatient )
¥ ¥ ¥ Hosplnfo CreatePatient AddressBook CreateContact v
v v A PVS DeletePublication AddressBook DeleteContact v
0 v v AddressBook DeleteContact PVS DeletePublication | ¥
v ¥ A IMDB Buy Ticket SimpleMusicPortal BuyAlbum 0
¥ ¥ Y SimpleMusicPortal BuyAlbum IMDB Buy Ticket 4
v v Philoponella RemoveFriend AddressBook DeleteContact v
o v v AddressBook DeleteContact Philoponella RemoveFriend A
1 VWA AddressBook UpdateContact Philoponella Update Friend 1
v v v Philoponella Update Friend AddressBook UpdateContact v
aMs F-9

a8,5 )18 byl 090 Ao jshay soloiian by ot ,85d) o Il SO SS Juad pl jo

sl 4z e aites Gedal 00 oSl ST (bl (pun gl 0,08l Ly oad slml sl oy

Dl o w2l Badad 12 ,sSl Coddes gl (i Jadly il 53300 5 5380 cmwgididl>

»ly precision ol b e gdrils 10,68 wes o lis ad S o sl ol bzl

Oinlesl ools degemme o immen ol 5,95 0 o3 oL 5 8o 5l /AY Ll recall 5 QA

oo, Gadad sl p3Y JI g 5l a5 sitd fate g9 5l b cwogiail> JS /A Lo i sas o ol

Ooold b cmmgiandils o 168l o 5 cpay ol ool aid 3 b o solpiing ek ool 0

S oo walp Gkl 00 )05l og S5 5 BBse ln ) ok LS (gt 2B g 2l

\FO



dlme lp saz Jlxe 3l 0I5 5590 olatiny al>ye 0 5 daze eoliiul anlE o
Iy Sy 0,8 0)lae g 0SS Jos yign jloe ol az o .l oalds oolaiul 0 5 IS o )lge Hlise Calils
39790 35 S)le Sy A5 8590 325 8590 Wil oo Sy )5 WS Skidn 25 4
Colid Jlre ST 09b co Sl Garad Joo lp e 3 3550 4z 50 5 005 g ()35
9290 0 p)5 8150 Dbyl g Elen po )l aiby ol il atila o953 kS 005 90
Rlse 2o Gels Jos sl 005 9550 G Famlie QLU Jletal 5 0ol Fodzma 5 5 e

ol 4 bagrye slagt o8l 5 oad @il )] Calid Jlae aas o plis ol mbs albisesys
Lol o a5 el (il 5l eolatul &jgo jo S, adeid @i yesl Ll 95 CobS
precision ;| wealas acxid o ,68l o 1AV 5l recall 4 74F o, precision ;| ccoul oals Sl
Sy ol Sygo 4o oul &l Jlae imen Sl o650 1AY il recall g AVl
aS Jol slpsion O oy 5o dawgin johy J il oo TAY ply P@K l)ls K=5 mlaw jo ccwlie
- 1YY 5l K=10 6l POK jlade 0,00 5929 o yo olpaian § 0gd o &) Jlire cpl (bl 5
Sade o 00 8gzg Cew o Slpiin Vocciis slpion Ve oy lawgle jelay S a5 il
Voad; 5 Gy sl s dawgie jekay g a8 el Yl eals &l) JLse (6l MRR
@ daze oolitwl anl,d b j0 a4 0 )l5 0)le S g e oS o g e ol laolpiin
o]yt oyp b Wlgion )5 Az o 5 s ulie slaslerin wishioo oty 28
led Sl Geas Joe sl 1) 9550 (n ol

recall Lwgie jlade o ZYA plyp codled Jloges Gadad oo 651 (gl precision lowgio |laie
Lol ol Y (o in slaiolej] joim ax 3T awn Joub LB g o> polie a5 cl 154 Ll
B T o Shae 5 aoliial LB solgitun s, oJS 5o Ao ol 5,5 &0 sl ilesl
s &S ol 03505 (ol Bandal o 65 Bow Lulul a5 aiSS cpl cils a0 b andl sl Joud

anie b p)ls as oog pl Gas aslhy bl alile (6 o 4 jlo a5 S ol 880 5 oles

\¥5



6oL iz 4 C8y Bro b e 9 959] Cands 1) 043 5L 0 90 codlad Jloges adgl aseus oS
QS oolel 1y ] ool ases g 00,5 Jleel cdlad Jloges (55, 1, oY Ol s

0old dcgoamme Cawl a8 )5 )5 ooliiwl 0,90 b pl slaolel sl a5 losls acgame
3 0,00 g>g A (pl 0 azgi LB x> b oo jlaslinl cols dcgesme o lawlie § S (S 40
J Gl bl sgzrg st 5 338o slagialesl (Sl 055 palyd (slosls asgazme [z &5 ()50
Sgad oy Ceol 5 gliiing (g, 0l (b &5 alyd o)lys s T Sl

S I3l et b lojle Sy bagi (goliing ooy azsliz a5 sl Gl alls; cnl oy
5 ydas Ol Lo g soliiwl 0,0 35 163 Gy Cow 60,5 slaasl 5l col solgls drwg
Dgdin S wgels

e Sl 29 o8 (05 Sladaliy drwgs p (5)l Bl S e So azsliz Jle Glgie @
O3 wbige oSS e 0l 6)l38le 3 Y game a5 o) 550 4y Bl Bl 5 5a3 oSl 500
oy CbdS b il oo 0gama 095 ] 10 99390 pudlie aASL] 4 axgi b g ool f o Jow olixe
O el 50w Gl Jaw sl sl 3L 8,90 Sledlbl aSST Jlois| g sals slowl eudlie opl Jow
Olod Lasgi ooy3500 ;5 S5z ge Cudlad slaloged aSiul a4y azgi b (izren by oo L8l AL S92 s
BB s ollb lp ooloiinn (g, lawgs 48,5 &g sla s aSST Jloas! wiloads slow) o
o ags 45 Wzl ey oo foga ulal 1 laloges ool &5 1z wbo il wil Jp.3

] 00l dlou! 8

\FV



ouisl sl )ls 5 (g Sazmas -0

S (69,5 el So Sldes lagainls Jow 5l saome eoliiul gl (o) allu; ool 5o
Oy 0 gl sl eolatul ma g saze eoliiwl b8 Glegias obib o2 a5 Cosl ool @l oy
23 o L8 ibgy 9590 |) az Clegias

SleMb| a5 098 0 Sl (S350 (st Al o 10 el Lol als jo g0 Jlds ool @511 s
- o gadl> Joli Gledbl pl il ool 0033 o] jo oline loosls LIB 0 wexge sla Jow
a> oy gl oo obul Alu) b j0 eals &) sl 63Xl 5 s elul g aS Wil e jo ol
ol b el solaiil BB sase solatwl anT g s solel o Joe slixe ;35w aSST 5l oy (S g
Joges B o waz el aeliny S Slbee Glagaioils S chogs by 5l e wnl )
@ plixe O3 ;0 95250 05 5 l50 (p FAl (63959 9,15 3 )50 o (gl lanl UML 5,15 5 )50
4 bgrye collad jlogai 0,5 Sl picaslio 9,8 3550 )5 a5 o 5lan g oud sl )8
335 850 Collad Jloged i (s 5 edd 00ld Bkl (6995 0,5 550 (sl @ p)l5 550
g oo slml (59959

D8 9,90 58 5 melae (i ol ysSl Sudad (gaaz lap sl Jelds ouls &Il s,
e 5l izen aBlioe Sl Jlaged el oiysSl g Colled gl (pemgiandle o oSl
Lol 00l oolaiwl 8,15 8 lge glins Calil awlxe gl p g0

Eaazmo ;3 g 3yl ouls &)l glapiy sl Cgx S g cds 5l las el plxl o oL
@S @ 4z by Sl oS lgaal 5 (e (a3 (2B 00l Al () S8F oo 4 (e
22,5 6 S Al i Gl o o toles! 5l sael sy

B o Sldee sbdsnioils IS arog wlol 5 Lad aS oo oolatwl g, SO &l e

4 Wlg5 o UML 5 )15 0550 o0 (ylo a5 .l pdyplonl &S Jae UML 0,15 5,90 lo g0

\FA



Al o et Olen Wl 1) SO Cpl gl colaiul by Jaw 5l sase eolaiul liw lgie
2 9] Slasey (gt cnl 5l ol

Iy oo oolatwl anl B ol o oline g lawgs ool oold & ools glad 5l eolazwl L @
|y ol )b cnl amis 5 g (el ollae 9> B 1) an s ol ol 513 090 (tls 5005 oot
905 55k )395 (oo Gliee U
S sl Joe odg jo byl 5l ol oo a5 ola Jow Laseid Glae ol 5l eolatwl b g cal
Sl plosl BB o9 80 L o,S oolatul a0, 5 4l

0idlS Coge Sogr pluzsl colld el oblhe dlawly ( olow ©g slag,sld 5l oolanul @
Dgdb oo ddzme soliiwl 0,8 (oilwesly jo (s pdullanl iuljEl g Sous
@l b g oad @)l 0805, wad plxl slagiulesl @l (39 oS lgsel o e

Oloie 4 aS (60)lee pyiege 3l (B aied Sgugn diejls ouds &l glaeis oSl g Conl axlge
ot le Wbl oo 4 g 090 Gaiods (pl slily 5o ST sla)ls

5 e bl 50 OMSCie b ablie jelates o oo g camgiardls ool sy @
Gazg b cddld e bged Glocwa o as, K alle o oo 6,550 iomen
g AuS o o20,lade g Sl Wlolil 1) laciws p wdled slaloges sloul jo o)l S 4
ol blie (palie b e el Sl w0gd cob Jlos! lay] o Slae 5 cold Codgama
‘creadit ply (IS SO dacar sl cnl (S Wi el 0L il anila odas s
al,] g il o 301 .aS eolaal Card” a5l ol a gl lp 0,18 Lol wisl card’
ST sl s al S5y bl s B i et 4 o8 S0l I s e
@ wlgioe s arsis |y p3Y laamgiardle g 00,8 Al Sy | 60l iz

Dgd i dbgyre Cdled Jloged Gadat il yiolil

1¥4



it Collsh 3505 5orlss o950 3500

Jl:> o d""‘“"‘ p.’Z.;.)ij‘ .6)t;$Lu 6L‘°d-b-‘ [al.?r.ﬂ 9 L;)t::&-l.w Lgl.assfﬂ )" ‘:w o

g2 o8 Gl s ol 4 ablioe e Glageds plnil 4 0B e pol>
Joges gz daib aSl 015 i oS ol 5l b Blol clad foged 4 (g paie
Pl glewiad 1S5 g bl Glagsl (lg duy oo S5 4 e oo s | cdled
ol 3 cellad gl fogas Bkt 45 s 5 0,5 mlolid cilisee culled (gl loged
S5 50 ead ooy plis cudlad Hloges jo Jle lgre 4 0505 eoliiwl 35 lagSl
L slo S 4 ContactDatalnput e o b slo,5 51 (29,5 JU il &-FF5=0-F
saaas I G Jobes b L opl 5l SO e w059l 0 0l NnEewContact ez
dg dacasr ¥ gyl danar il o OIS pl ST .0l e Contact WS
L S SG plgiee Jle (ol 0 b i (s 0929 JU ¥ s o JU # onl gl
cdapas ol ply w)F S 5l zays ol ohaw ] elel s 45 0,5 olulis
a5 Glojy ol ubes oSl (nl S (Gl o581 ST el S S5 o
5 6500 edlae b a8 (6,500 9 2)5 390 sl Iy b Jlosas (nl dalss o
50 Al w4 Ay dm S obml 6 celin sl gadal Wlg oo S colaiul o ls
o Gladacas slaxs 4wl oo CONLACE 3500 cogtie 4> wWudz 8,15 0,90
oo Sl &y o T 08l gk o5y 65 ol b 0 aiS slxyl U e
sl lulid 5 () (3is nl ST o) 0 wpe slocaz 5 (S ik

5l se Boekd o258 g Lol 51 Sl 09 5 Collad (gl loged o il
el G oSl ol e Jate s Glapmgiails Sl Sl

-5 Gk ) s gails cpl &Bly jo g oS ood Slatis Jaie il sla g

Vo



2S5 5 S (S wsS e 1y S ol Slg a5 S, wl) ams
Al oo Babd ol sl
o0l &) gy 5o oolatul gl aS culie plubid jshaiey olae g mbe b5l g (o)
Sl aSol 04l 0 3uiss LOD il (o 5950 &b L;o).m.f L d>g Lol yowle
rol> Gubiod &S Gl sope Egoge Sl 5350 (goloiinng (g, 50 eoliiwl Gl p wle (pl
RGN PLESI CYOF QT 4@
5 SN slaools 5 slixe g i 5 Sledbl slasls &8, slp oz slo Sal, &)
ool okiies dism sbaosls 5 oline o 5l solitul gl (slarslse sleony! @l oy
2 ke Sbapl 5l ossl cnl JaoSS 5 S9age ol 0a z5kae Gl 055U LS 090 21
Bl go goleiay Ghsy CokeS g sl
Golpiion ), 5l sladgl aseus pol> oy waig )5 9 Slles 4 SO (g5lwenly
mooly Al cod clin gles ol 1,5 dawgy colaiul (gly ades pl Ll cal ouls (g5Lwonly
GOl Gedod aalsl )0 a5 Cenl placdld 5l S0 (S iy )5 5 Sliles s S5 55l

oSy ola ole o

VO



&l 5

1. Murugesan, S., Web Application Development: Challenges and the Role
of Web Engineering. Chap. 2 in Web Engineering: Modelling and
Implementing Web Applications, edited by Gustavo Rossi, Oscar Pastor,
Daniel Schwabe and Luis Olsina. Springer-Verlag, 2008.

2. Kappel, G., Proll, B., Reich, S., Retschitzegger, W., “An Introduction to
Web Engineering”, In Web Engineering - Systematic Development of Web
Applications. Kappel, G., Préll, B., Reich, S., and Retschitzegger W., Eds.
Wiley, 2006.

3. Valderas, P., Pelechano, V., “A Survey of Requirements Specification in
Model-Driven Development of Web Applications”, ACM Transactions on
the Web (ACM) 5, no. 2, 1-51, 2011.

4. Atkinson, C., Kuhne, T., “Model-Driven Development. A Metamodeling
Foundation”, IEEE Software 20, no. 5, 36-41 (2003)

5. Kusel, A., Schonbock, J., Wimmer, M., Kappel, G., Retschitzegger, W.,
Wchwinger, W., “Reuse in Model-to-model transformation languages: are
we there yet?”, Journal of Software & Systems Modeling, vol. 12, issue 2,
2013.

6. McCarey, F., Cinneide, M.O., Kushmerick, N., “Knowledge Reuse for
Software Reuse”, Journal of Web Intelligence and Agent Systems, vol. 6,
issue 1, pp. 59-81, 2008.

7. Sen, A., “The Role of Opportunism in the Software Design Reuse
Process”, IEEE Transactions on Software Engineering 23, no. 7, 418-436,
1997.

8. Prasad, A., Park, E.K., “Reuse System: An Artificial Intelligence-based
Approach”, Journal of Systems and Software, vol. 27, 207-221, 1994.

9. Alnusair, A., Zhao, T., “Retrieving Reusable Software Components Using
Enhanced Representation of Domain Knowledge. Recent Trends in
Information Reuse and Integration”, Lecture Notes in Computer Science
(LNCS), 363-379, 2012.

10.Robles, K., Fraga, A., Morato, J., Llorens, J., “Towards an Ontology-based
Retrieval of UML Class Diagrams. Information and Software
Technology”, vol. 54, issue 1, 72-86, 2012.

11.Alnusair, A., Zhao, T., “Component Search and Reuse: An Ontology-
based Approach”, IEEE International Conference on Information Reuse
and Integration (IR1), 258-261, 2010.

12.Bislimovska, B., Bozzon, A., Brambilla, M., Fraternali, P., “Graph-Based
Search over Web Application Model Repositories”, the 11th International
Conference on Web Engineering (ICWE). Paphos, Cyprus, 2011.

\OY



13.Lucredio, D., Fortes, R. P.M., Whittle, J., “Moogle: A Model Search
Engine”, The 11th International Conference on Model Driven Engineering
Languages and Systems (MoDELS '08). Springer-Verlag, 296-310, 2008.

14.Keivanloo, 1., Roostapour, L., Schugerl, P., Rilling, J., “Semantic Web-
based Source Code Search”, the 6th International Workshop on Semantic
Web Enabled Software Engineering (SWESE 2010). San Francisco, CA,
2010.

15.Cai, S., Zou, Y., Wang, L., Xie, B., Shao, W., ”A Semi-Supervised
Approach for Component Recommendation Based on Citations”,
Proceedings of the 12th International conference on software reuse
(ICSR'11), pp. 78-86, 2011.

16.Hartig, O., Kost, M., Freytag, J.C., “Automatic Component Selection with
Semantic Technologies”, the 4th International Workshop on Semantic
Web Enabled Software Engineering (SWESE). Karlsruhe, 2008.

17.Bajracharya, S., Ossher, J., et al., “Sourcerer: An Internet-Scale Software
Repository”, in Proceedings of the 2009 ICSE Workshop on Search-
Driven Development-Users, Infrastructure, Tools and Evaluation, pp. 1-4,
IEEE Computer Society, 2009.

18.Takuya, W., Masuhara, H., “A Spontaneous Code Recommendation Tool
Based on Associative Search”, in Proceedings of the 3" International
Workshop on Search-driven Development: Users, Infrastructure, Tools and
Evaluation, SUITE’11, pp.17-20, New York, NY, USA, 2011.

19.Grechanik, M., Fu, C., Xie, Q.,McMillan, C.,Poshyvanyk, D., Cumby, C.,
“Exemplar: EXEcutable exeMPLes Archiver”, in Proceedings of the 32th
ACMV/IEEE International Conference on Software Engineering- vol. 2, pp.
259-262, ACM, 2010.

20.Tappolet, J., Kiefer, C., Bernstein, A.: Semantic Web Enabled Software
Analysis. Journal of Web Semantics 8, 225-240 (2010)

21.Reifer, D.J., “Web Development: Estimating Quick-to-market Software”,
IEEE Software, November/December, pp. 57-64, 2000.

22.0ffutt, J., “Quality Attributes of Web Software Applications”, IEEE
Software, March/April, 19(2), pp. 25-32, 2002.

23.Standing, C., “Methodologies for Developing Web Applications”, Journal
of Information and Software Technology, 44(3), pp. 151-160, 2002.

24.Ginige, A., “Web Engineering: Managing the Complexity of Web Systems
Development”, In Proceedings of the 14" International Conference on
Software Engineering and Knowledge Engineering, 2002.

25.Deshpande, Y., Murugesan, S., Ginige, A., Hansen, S., Schwabe, D.,
Gaedke, M., White, B., “Web Engineering”, Journal of Web Engineering,
October, 1(1), 3-17, 2002.

\OY



26.Taylor, M.J., Mc William, J., Forsyth, H., Wade, S., “Methodologies and
Web Site Development: a Survey of Practice”, Journal of Information and
Software Technology, 44(6), pp. 381-391, 2002.

27.Lee, S.C., Shirani, A.l.,, “A Component Based Methodology for Web
Application Development”, Journal of Systems and Software, 71(1-2), pp.
177-187, 2004.

28.Murugesan, S.: Web Engineering: A New Discipline for Development of
Web-based Systems. First ICSE Workshop on Web Engineering. Los
Angeles, 1-9 (1999)

29.Ginige, A., Murugesan, S., “Web Engineering: an Introduction”, IEEE
Multimedia, January/March, 8(1), pp. 14-18, 2001.

30.Murugesan, S., Deshpande, Y., “Web Engineering, Managing Diversity
and Complexity of Web Application Development”, Lecture Notes in
Computer Science 2016, Springer Verlag, Heidelberg, 2001.

31.Gellersen, H., Wicke, R., Gaedke, M., “WebComposition: an Object-
Oriented Support System for the Web Engineering Lifecycle”, Journal of
Computer Networks and ISDN Systems, September, 29(8-13), pp. 865-
1553, 1997. Also in Proceedings of the Sixth International World Wide
Web Conference, pp. 429-1437, 1996.

32.Rossi, G., Schwabe, D., “Object-Oriented Web Applications Modeling”, In
Information Modelling in the New Millennium, 1GI Publishing, USA,
ISBN: 1-878289-77-2, pp. 463-484, 2001.

33.Ceri, S., Fraternali, P., Bongio, A.: Web Modeling Language (WebML): A
Modeling Language for Designing Web Sites. Comput. Netw. 33, 137-157
(2000)

34.Koch, N., Knapp, A., Zhang, G., Baumeister, H.: UML-Based Web
Engineering: An Approach Based on Standards. Chap. 7 in Web
Engineering: Modelling and Implementing Web Applications, edited by L.
Olsina, O. Pastor, G. Rossi and D. Schwabe, 157-191. Berlin: Springer,
(2008)

35.De Troyer, O., Leune, C.: WSDM: A User-Centered Design Method for
Web Sites. the 7th International World Wide Web Conference . Elsevier,
85-94 (1998)

36.Escalona, M. J., Aragon, G.: NDT: A Model Driven Approach for Web
Requirements. IEEE Transactions on Software Engineering 34, no. 3, 377-
390 (2008)

37.Isakowitz, T., Kamis, A., Koufaris, M., “Reconciling Top-Down and
Bottom-Up Design Approaches in RMM, Journal of Data Base, 29(4), pp.
58-67, 1998.

38.Houben, G., Frasincar, F., Barna, P., Vdovjak, R., “Modelling User Input
and hypermedia Dynamics in Hera”, in Proceedings of the 4™ International

\Of



Conference on Web Engineering (ICWE 2004), Springer LNCS 3140,
Munich, pp. 60-73, 2004,

39.Garzotto, F., Mainetti, L., Paolini, P., “Hypermedia Design, Analysis, and
Evaluation Issues”, Communications of the ACM, 38(8), August, pp. 74-
86, 1995.

40.Baresi, L., Garzotto, F., Paolini, P., “Extending UML for Modeling Web
Applications”, in Proceedings of the 34" Hawaii International Conference
on Systems Sciences (HICSS 2001), Maui, HI, January, 2001.

41.Fraternali, P., Paolini, P., “A Conceptual Model and a Tool Environment
for Developing More Scalable and Dynamic Web Applications”, in
Proceedings of the Conference on Extended Database Technology
(EDBT’98), Valencia, Spain, March, 1998.

42.De Troyer, O., Decruyenaere, T., “Conceptual Modeling of Web Sites for
End-Users”, WWW Journal, 3(1), Baltzer Science Publishers, 2000 pp. 27-
42,

43.Schwabe, D., Rossi, G., “An Object Oriented Approach to Web-based
Application Design”, Theory and Practice of Object Systems (TAPOS),
4(4), 1998.

44 Koch, N., Kraus, A., “Twoards a Common Metamodel for the
Development of Web Applications”, in Proceedings of the 3™ International
Conference of Web Engineering (ICWE 2003), Oviedo, Spain, July, 2003.

45.Pastor, O., Pelechano, V., Fons, J., Abrahao, S., “Conceptual Modeling of
Web Applications: the OOWS Approach”, In: Web Engineering — Theory
and Practice of Metrics and Measurement for Web Development, Mendes,
E., Mosley, N., (Eds.), Springer-Verlag, 2005.

46.Gomez, J., Cachero, C., “O0-H Method: Extending UML to Model Web
Interfaces”, in: Information Modeling for Internet Applications, van
Bommel, P., (ed.), Idea Grouop Inc., 2003.

47.Schwinger, W., Koch, N., “Modeling Web Applications”, in Kappel, G.,
Proll, B., Reich, S., Retschitzegger, W. (eds.), Web Engineering, the
Disiplince of Systematic Development of Web Applications, chapter 3, pp.
39-65, 2006.

48.Frakes, W. B., Kang, K.: Software Reuse Research: Status and Future.
IEEE Transactions on Software Engineering 31, no. 7, 529-536, 2005.

49.Mili, H., Mili, F., Mili, A.: Reusing Software: Issues and Research
Directions. IEEE Transactions on Software Engineering 22, no. 6, 1995.

50.Mcllroy, M.D.: Mass Produced Software Components. NATO Software
Engineering Conference. Garmisch: Germany, 1968.

51.Mohagheghi, P., Conradi, R.: Quality, Productivity, and Economics
Benefits of Software Reuse: A Review of Industrial Studies. Empirical
Software Engineering 12, 471-516, 2007.

ATAIA



52.Frakes, W. B., Kang, K.: Software Reuse Research: Status and Future.
IEEE Transactions on Software Engineering 31, no. 7, 529-536 (2005)

53.Mili, H., Mili, F., Mili, A.: Reusing Software: Issues and Research
Directions. IEEE Transactions on Software Engineering 22, no. 6 (1995)

54.Mohagheghi, P., Conradi, R.: Quality, Productivity, and Economics
Benefits of Software Reuse: A Review of Industrial Studies. Empirical
Software Engineering 12, 471-516 (2007)

55.Card, D., Comer, E.: Why Do So Many Reuse Programs Fail?. IEEE
Software, Vol. 11, No. 5, 114-115 (1994)

56.Morisio, M., Ezran, M., Tully, C.: Success and Failure Factors in Software
Reuse. IEEE Transactions on Software Engineering 28, no. 4, 340-357
(2002)

57.Catal, C.: Barriers to the Adoption of Software Product Line Engineering,
ACM SIGSOFT Software Engineering Notes, Vol. 34, No. 6 (2009)

58.Sherif, K., Vinze, A.. Barriers to Adoption of Software Reuse, a
Qualitative Study, Journal of Information and Management, vol. 41, no. 2,
159-175 (2003)

59.Jalender, B., Gowtham, N., Kumar, K.P., Murahari, K., Sampath, K.:
Technical Impediments to Software Reuse, International Journal of
Engineering Science and Technology, Vol. 2, no. 11, 6136-6139 (2010)

60.Malan, R., Wentzel, K.: Economics of Software Reuse Revisited, in
Proceedings of the 3rd Irvine Software Symposium, University of
California, Irvine, 109-121 (1993)

61.Lim, W.C.: Effects of Reuse on Quality, Productivity, and Economics,
IEEE Software, vol. 11, no. 5, 23-30 (1994)

62.Milli, A., Fowler, S.C., Gottumkkala, R., Zhang, L.: An Integrated Cost
Model for Software Reuse, In proceedings of the 22nd International
Conference on Software Engineering, 157-166 (2000)

63.Postmus, D., Meijler, T.D.: Aligning the Economic Modeling of Software
Reuse with Reuse Practices, journal of Information and Software
Technology, vol. 50, 753-762 (2008)

64.Mens, T., Lucas, C., Steyaert, P.. Supporting Disciplined Reuse and
Evolution of UML Models, Lecture Notes in Computer Science, vol. 1618,
378-392 (1999)

65.Lucas, C.. Documenting Reuse and Evolution with Reuse contracts, Ph.D.
Dissertation, Vrije Universiteit Brussel (1997)

66.Steyaert, P., Lucas, C., Mens, K., D’Hondt, T.: Reuse Contracts-
Managing the Evolution of Reusable Assets, in Proceedings of OOPSLA
’96, SIGPLAN Notices, vol. 31, no. 10, 268-286 (1996)

67.Anguswamy, R.: A Study of Factors Affecting the Design and Use of
Reusable Components, International Doctoral Symposium on Empirical
Software Engineering (IDoESE'12), Sep. 21, 2012, Lund, Sweden, (2012)

\OF



68.Anguswamy, R., Frakes, W.B.: A Study of Reusability, Complexity, and
Reuse Design Principles, The 6th ACM / IEEE International Symposium
on Empirical Software Engineering and Measurement, ESEM'12. Lund,
Sweden. (2012)

69.Lemos, O.A.L., Bajracharya, S.K., Ossher, J., Morla, R.S., Masiero, P.C.,
Baldi, P., Lopes, C.V.: CodeGenie: Using Test-Cases to Search and Reuse
Source Code, in Proceedings of the 22nd IEEE/ACM International
Conference on Automated Software Engineering, 525-526 (2007)

70.Hamid, A.: A Source Code Search Engine for Keyword Based Structural
Relationship Search, Thesis, the University of Texas at Arlinkgton (2013)

71.Bajracharya, S., Ossher, J., Lopes, C.. Sourcerer: An Infrastructure for
Large-Scale Collection and Analysis of Open-Source Code, journal of
Science of Computer Programming, vol. 79, no. 1, 241-259 (2014)

72.McMillan, C., Grechanik, M., Poshyvanyk, D., Fu, C., Xie, Q.: Exemplar:
A Source Code Search Engine for Finding Highly Relevant Applications,
IEEE Transactions on Software Engineering, vol. 38, no. 5, 1069-1087
(2012)

73.McMillan, C., Hariri, N., Poshyvanyk, D., Cleland-Huang, J.:
Recommending Source Code for Use in Rapid Software Prototypes, in
Proceedings of the International Conference of Software Engineering
(ICSE), 848-858 (2012)

74.Holmes, R., Walker, R.J., Murphy, G.C.: Approximate Structural Context
Matching: An Approach to Recommend Relevant Examples, |EEE
Transactions on Software Engineering, vol. 32, no. 12, 952-970 (2006)

75.Heinemann, L., Hummel, B., “Recommending API Methods based on
Identifier Contexts”, in Proceedings of the 3" International Workshop on
Search-driven Development: Users, Infrastructure, Tools and Evaluation,
SUITE’11, pp. 1-4, New York, NY, USA, 2011.

76.Cheng, Z., Budgen, D.: What Do We Know About the Effectiveness of
Software Design Patterns? IEEE Transactions on Software Engineering,
vol. 38, no. 5, 1213-1231 (2012)

77.Jones, C.: Software Return on Investment Preliminary Analysis, Software
Productivity Research, Inc.

78.Goldberg, A., Rubin, K.S., “Succeeding with Objects: Decision
Frameworks for Project Management”, Addison-Wesley, 1995.

79.Butler, G,. Li, L., Tjandra, [.A., “Reusable Object-Oriented Design”,
Department of Computer Science, Concordia University, Montreal,
Quebec, 1999.

80.Sen, A.: The Role of Opportunism in the Software Design Reuse Process.
IEEE Transactions on Software Engineering 23, no. 7, 418-436 (1997)

VOV



81.Barros, F.. Increasing Software Quality through Design Reuse, In
proceedings of the 7th International Conference on the Quality of
Information and Communications Technology, 236-241 (2010)

82.Smialek, M., Kalnins, A., Kalnina, E., Ambroziewicz, A.: Comprehensive
System for Systematic Case-Driven Software Reuse. SOFSEM 2010, 697-
708 (2010)

83.Karlsson, E.A.: Software Reuse- A Holistic Approach, Wiley (1995)

84.Falessi, D., Cantone, G., Kazman, R., Kruchten, P.: Decision-making
Techniques for Software Architecture Design: a Comparative Survey,
ACM Computing Surveys, vol. 43, no. 4, 1-28 (2011)

85.Ali, F.M., Du, W.: Toward Reuse of Object-Oriented Software Design
Models. Information and Software Technology 46, no. 15, 499-517 (2004)

86.Robles, K., Fraga, A., Morato, J., Llorens, J.: Towards an Ontology-based
Retrieval of UML Class Diagrams. Information and Software Technology,
vol. 54, issue 1, 72-86 (2012)

87.Szyperski, C., “Component Software: Beyond Object Oriented
Programming”, ACM Press and Addison Wesley, New York, USA, 2002.

88.Heineman, G.T., Councill, W.T., eds.: Component-Based Software
Engineering: Putting the Pieces Together, Addison-Wesley Longman
Publishing Co., Inc. (2001).

89.Bachmann, F., et al., “Technical Concepts of Component-based Software
Engineering”, technical report, CMU/SEI-2999-TR-008, ESC-TR-2000-
007, 2000.

90.Chroust, G., “Motivation in Component-Based Software Development”,
In: Ghaoui, C. (ed.) Chroust, G.: Motivation in component-based software
development. Idea Group Reference, Hershey (2006).

91.Lau, K.K., Wang, Z., “Software Component Models”, IEEE Transactions
on Software Engineering, 33(10), pp. 709-724, 2007.

92.Land, R., Sundmark, D., Luders, F., Krasteva, 1., Causevic, A., “Reuse
with Software Components- A Survey of Industrial State of Practice”,
Proceedings of the 11th International Conference on Software Reuse:
Formal Foundations of Reuse and Domain Engineering, ICSR '09, pp. 150-
159, 2009.

93.Heinemann, L., Deissenboeck, F., Cleirscher, M., Hummel, B., Irlbeck,
M., “On the Extent and Nature of Software Reuse in Open Source Java
Projects”, Proceedings of the 12th international conference on software
reuse, ICSR'11, pp. 207-222, 2011.

94.Vitharana, P., “Risks and Challenges of Comopnent-based Software
Development”, Communications of the ACM, 46(8), pp. 67-72, 2003.

95.Haghpanah, N., Moaven, S., Habibi, J., Kargar, M., Yeganeh, S.H.,
“Aproximation Algorithms for Software Component Selection Problem”,

\OA



In: Proceedings of the 14™ Asia-Pacific Software Engineering Conference
(ASPEC), pp. 159-166, 2007.

96.Carlson, S.E., “Genetic Algorithm Attributes for Component Selection”,
Research in Engineering Design 8(1), pp. 33-51, 1996.

97.Yao, H., Etzkorn, L.H., Virani, S.: Automated Classification and Retrieval
of Reusable Software Component. Journal of the American Society for
Information Science and Technology 59, no. 4, 613-627 (2008)

98.Butler, G., Li, L., Tjandra., L.A.: Reusable Object-Oriented Design.
Department of Computer Science, Concordia University, Montreal, 19-21
(1999)

99.Gamma, E., Helm, R., Johnson, R., Vlissides, J., “Design Patterns,
Elements of Reusable Object-Oriented Software”, Addison Wesley, 1995.

100. Tsantalis, N., Chatzigeorgiou, A., Stephanides, G., Halkidis, S.T.,
“Design Pattern Detection Using Similarity Scoring”, IEEE Transactions
on Software Engineering 32 (11) (2006) 896-909.

101. Paydar, S., and Kahani, M.: A Semantic Web Based Approach for
Design Pattern Detection from Source Code. The International Conference
on Computer and Knowledge Engineering (ICCKE 2012). Mashhad, Iran
(2012)

102. Kampftmeyer, H., Zschaler, S., “Finding the Pattern You Need: The
Design Pattern Intent Ontology”, in MoDELS, ser. Lecture Notes in
Computer Science, G. Engels et al. , Eds. ,vol. 4735. Springer, 2007, pp.
211-225.

103. Dietrich, J., Elgar, C., “An Ontology Based Representation of Software
Design Patterns”, In Toufik Taibi (editor): Design Pattern Formalization
Techniques. Idea Group Inc., 2007. ISBN: 978-1-59904-219-0.

104. Sabatucci, L., Cossentino, M., Susi, A., “Introducing Motivations in
Design Pattern Representation”, Proceedings of the 11th International
Conference on Software Reuse: Formal Foundations of Reuse and Domain
Engineering, ICSR '09, pp. 201-210, 2009.

105. Nowick, E., Eskridge, K.M., Travnicek, D.A., Chen, X., Li, J.. A
Model Search Engine Based on cluster Analysis of Search Terms. Library
Philosophy and Practice 7, no. 2 (2005)

106. Bozzon, A., Brambilla, M., Fraternali, P.. Searching Repositories of
Web Application Models. Lecture Notes in Computer Science, vol. 6189,
1-15 (2010)

107. Kling, W., Jouault, F., Wagelaar, D., Brambilla, M., Cabot, J.:
MoScript: A DSL for querying and manipulating model repositories.
Lecture Notes in Computer Science, 180-200 (2011)

108. Nowick, E., Eskridge, K.M., Travnicek, D.A., Chen, X., Li, J.. A
Model Search Engine Based on cluster Analysis of Search Terms. Library
Philosophy and Practice 7, no. 2 (2005)

AIAR



109. Zhuge, H.: A Process Matching Approach for Flexible Workflow
Process Reuse. Information and Software Technology 44, no. 8, 445-450
(2002)

110. Zhuge, H.: A Process Matching Approach for Flexible Workflow
Process Reuse. Information and Software Technology 44, no. 8, 445-450
(2002)

111. Robinson, W.N., Woo, H.G., “Finding Reusable UML Sequence
Diagrams Automatically”, IEEE Software 21(5), pp. 60-67, 2004.

112. Elias, M., Johannesson, P., “A Survey of Process Model Reuse
Repositories”, Proceedings of the 6th International Conference of
Information Systems, Technology and Management (ICISTM 2012),
Grenoble, France, 2012.

113. Markovic, I., Costa Pereira, A., “Towards a Formal Framework for
Reuse in Business Process Modeling”, Proceedings of the 2007
international conference on Business process management (BPM'07), pp.
484-495, 2007,

114. Bildhauer, D., Horn, T,. Ebert, J., “Similarity-driven Software Reuse”,
in Proceedings of the 2009 ICSE Worksop on Comparison and Versioning
of Software Models, CVSM 09, pp. 31-36, Washington, DC, USA, 2009,
IEEE Computer Society.

115. Smialek, M., Kalnins, A., Kalnina, E., Ambroziewicz, A., Straszak, T.,
Wolter, K., “Comprehensive System for Systematic Case-Driven Software
Reuse”, in: van Leeuwen, J., Muscholl, A., Peleg, D., Pokorny, J., Rumpe,
B. (eds.) SOFSEM 2010. LNCS, vol. 5901, pp. 697-708, Springer,
Heidelberg, 2010.

116. Jacobson, I., Griss, M., Jonsson, P., “Software Reuse: Architecture
Process and Organization for Business Success”, ACM Press, New York,
1997.

117. Jacobson, I.: Use Cases - Yesterday, Today, and Tomorrow. Software
and Systems Modeling 3, 210-220 (2004)

118. Bolk, M.C., Cybulski, J.L., “Reusing UML specifications in a
constrained application domain,” in Proceedings of the 5th Asia Pacific
Software Engineering Conference (ASPEC’98), 1998, pp. 196-202.

119. Gomes, P., Gandola, P., Cordeiro, J.: Helping Software Engineers
Reusing UML Class Diagrams, in Proceedings of the 7th International
Conference on Case-Based Reasoning: Case-Based Reasoning Research
and Development, 449-462 (2007)

120. Salami, H.O., Ahmed, M.A.: UML Artifacts Reuse: State of the Art, the
International Journal of Soft Computing and Software Engineering
(JSCSE), vol. 3, no. 3, 115-122 (2013)

121. Robinson, W.N., Woo, H.G.: Finding Reusable UML Sequence
Diagrams Automatically, IEEE Software, vol. 21, 60-67 (2004)

\5



122. Park, W.J., Bae, D.H.: A Two-Stage Framework for UML Specification
Matching, journal of Information and Software Technology, vol. 53, 230-
244 (2010)

123. Salami, H.O., Ahmed, M.A.: A Framework for Class Diagram
Retrieval Using Genetic Algorithm, in proceedings of the 24th
International Conference on Software Engineering and Knowledge
Engineering (SEKE 2012), 737-740 (2012)

124. Bonilla-Morales, B., Crespo, S., Clunie, C.. Reuse of Use Cases
Diagrams: An Approach based on Ontologies and Semantic Web
Technologies, International Journal of Computer Science Issues, vol. 9,
issue 1, no. 2, 24-29 (2012)

125. Gomes, P., Pereira, F.C., Paiva, P., Seco, N., Carreiro, P., Ferreira, J.L.,
Bento, C.: Case Retrieval of Software Designs Using WordNet, in
European Conference on Atrtificial Intelligence (ECAI 02), 245-249 (2002)

126. Gomes, P., Pereira, F.C., Paiva, P., Seco, N., Carreiro, P., Ferreira, J.L.,
Bento, C.:Using Wordnet for Case-Based Retrieval of UML Models. Al
Communications 17, no. 1, 13-23 (2004)

127. Bloc, M.C., Cybulski, J.L.: Reusing UML Specifications in a
Constrained Application Domain, in Proceedings of the 5th Asia Pacific
Software Engineering Conference (APSEC) (1998)

128. Alspaugh, T.A., Ant, A.l., Barnes, T., Mott, B.W.: An Integrated
Scenario Management Strategy, in Proceedings of the 4th IEEE
International Symposium on Requirements Engineering, 142-149 (1999)

129. Jacobson, .. Object-Oriented Software Engineering: A Use Case
Driven Approach, Addison-Wesley (1992)

130. Jacobson, I.: Use Cases - Yesterday, Today, and Tomorrow. Software
and Systems Modeling 3, 210-220 (2004)

131. Srisura, B., Daengdej, J.: Retrieving Use Case Diagram with Case-
Based Reasoning Approach, Journal of Theoretical and Applied
Information Technology, vol. 19, no. 2, 68-78 (2010)

132. Saeki, M., Reusing use case descriptions for requirements specification:
towards use case patterns, in Proceedings of the 6th Asia Pacific Software
Engineering Conference (APSEC), 309-316 (1999)

133. Udomchaiporn, A., Prompoon, N., Kanongchaiyos, P., Software
Requirements Retrieval Using Use Case Terms and Structure Similarity
Computation, in Proceedings of the 13th Asia Pacific Software
Engineering Conference, APSEC, page 113-120 (2006)

134. Durao, F.A., Vanderlei, T.A., Almeida, E.S., Meira, S.R.L.: Applying a
Semantic Layer in a Source Code Search Tool. the 2008 ACM Symposium
on Applied Computing (SAC '08). New York, 1151-1157 (2008)

135. Clements, P., Northrop, L.M., “Software Product Lines: Practices and
Patterns”, 6™ edn. Addison-Wesley, Reading (2007).

\#)



136. Pohl, K., Bockle, G., van der Linden, F., “Software Product Line
Engineering: Foundations, Principles, and Techniques”, Springer, Berlin,
2005.

137. Kang, K., Sugumaran, V., Park, S., “Applied Software Product-Line
Engineering”, Auerbach, Boca Raton, 2009.

138. Jha, M., O’Brien, L., “Identifying Issues and Concerns in Software
Reuse in Software Product Lines”, In proceeding of: Formal Foundations
of Reuse and Domain Engineering, 11th International Conference on
Software Reuse, ICSR 2009, Falls Church, VA, USA, September 27-30,
2000.

139. Elias, M., Johannesson, P.: A Survey of Process Model Reuse
Repositories, in Proceedings of ICISTM 2012, pp. 64-76 (2012)

140. Frakes, W., Terry, C.: Software Reuse: Metrics and Models, ACM
Computing Surveys, vol. 28, no. 2, 415-435 (1996)

141. Koch, N., Kozuruba, S.: Requirements Models as First Class Entities in
Model-Driven Web Engineering. 3rd Workhop on The Web and
Requirements Engineering at ICWE 2012 (2012)

142. Monden, A., Nakae, D., Kamiya, T., Sato, S., Matsumoto, K.: Software
Quality Analysis by Code Clones in Industrial Legacy Software, in
Proceedings of the 8th International Symposium on Software Metrics
(2002)

143. Deissenboeck, F., Hummel, B., Juergens, E., Schatz, B., Wagner, S.,
Girard, J.F., Teuchert, S.: Clone Detection in Automotive Model-Based
Development, ICSE’08, 603-612 (2008)

144. Kelte, U., Wehren, J., Niere, J..: A Generic Difference Algorithm for
UML Models, In Proceedings of the Software Engineering Conference
2005, Essen, Germany, 105-116 (2005)

145. Selonen, P.: A Review of UML Model Comparison Approaches, in
Proceedings of Nordic Workshop on Model Driven Engineering, Ronneby,
Sweden, August 27-29 (2007)

146. Girschick, M.: Difference Detection and Visualization in UML Class
Diagrams, Technical Report TUD-CS-2006-5, (2206)

147. Bildhauer, D., Horn, T., Ebert, J.: Similarity-Driven Software Reuse,
ICSE’09 Workshop (2009)

148. Li, Y., McLean, D., Bandar, Z.A., O’Shea, J.D., Crockett, K.: Sentence
Similarity based on Semantic Nets and Corpus Statistics, IEEE
Transactions on Knowledge and Data Engineering, vol. 18, no. 8, 1138-
1150 (2006)

149. Yamamoto, T., Matsushita, M., Kamiya, T., Inoue, K.: Measuring
Similarity of Large Software Systems Based on Source Code
Correspondence, In: Bomarius, F., Komi-Sirvio, S. (eds.), PROFES 2005,
LNCS 3547, 530-544 (2005)

\FY



150. Yamamoto, T., Matsushita, M., Kamiya, T., Inoue, K.: Similarity of
Software System and Its Measurement Took SMMT, Systems and
Computers in Japan, vol. 38, no. 6, 91-99 (2007)

151. Walenstein, A., EI-Ramly, M., Cordy, J.R., Evans, W.S., Mahdavi, K.,
Pizka, M., Rama-lingam, G., von Gudenberg, J.W., Similarity in programs.
In R. Koschke, E. Merlo, and A. Walenstein, editors, Duplication,
Redundancy, and Similarity in Software, number 06301 in Dagstuhl
Seminar Proceedings. IBFI (2007)

152. Stephan, M., Cordy, J.R.: A Survey of Methods and Applications of
Model Comparison, Technical Report 2011-582 Rev. 3, School of
Computing, Queen’s University, Ontario, Canada (2012)

153. Woo, H.G., Robinson, W.N.: A Light-Weight Approach to the Reuse of
Use-Cases Specifications, presented at Southern Association for
Information Systems 2002 Conference, Savannah, GA (2002)

154. Bin, S., Liying, F., Jianzhuo, Y., Pu, W., Zhongcheng, Z.: Ontology-
based Measure of Semantic Similarity between Concepts, World Congress
on software Engineering (WCSE), 109-112 (2009)

155. Miller, G.: Wordnet: A Lexical Database for English. Commun. ACM
38, 39-41 (1995)

156. Trakarnviroj, A., Prompoon, N.: A Storage and Retrieval of
Requirement Model and Analysis Model for Software Product Line, in
Proceedings of the International MultiConference of Engineers and
Computer Scientists (IMECS 2012), March 14-16, Hong Kong (2012)

157. llieva, M.G., Boley, H.. Representing Textual Requirements as
Graphical Natural Language for UML Diagram Generation. Software
Engineering and Knowledge Engineering (SEKE), 478-483 (2008)

158. Korner, S.J., Gelhausen, T.: Improving Automatic Model Creation
Using Ontologies. Software Engineering and Knowledge Engineering
(SEKE) (2008)

159. Samarasinghe, N., Some, S.S.: Generating a Domain Model from a Use
Case Model. ISCA. (2005)

160. Yue, T., Briand, L.C., Labiche, Y.: Facilitating the Transition from Use
Case Models to Analysis Models: Approach and Experiments.
Transactions on Software Engineering and Methodology (TOSEM) 22(1),
(2013)

161. Dobing, B., Parsons, J.: How UML is Used. Communications of the
ACM 49, 109-113 (2006)

162. Klimek, R., Szwed, P.: Formal Analysis of Use Case Diagrams.
Computer Science 11, 115-131 (2010)

163. Bendraou, R., Jezequel, J.M., Gervais, M.P., Blanc, X.: A Comparison
of Six UML-Based Languages for Software Process Modeling. IEEE
Transactions on Software Engineering 36, no. 5, 662-675 (2010)

\FY



164. Lauesen, S., Kuhail, M.A.: Task Descriptions versus Use Cases.
Requirement Engineering (Springer) 17, no. 1, 3-18 (2012)

165. Anda, B., Sjoberg, D. I.K.: Investigating the Role of Use Cases in the
Construction of Class Diagrams. Empirical Software Engineering 10, 285-
309 (2005)

166. Liang, Y.. From Use Cases to Classes: A Way of Building Object
Model with UML. Information and Software Technology 45, 83-93 (2003)

167. Yue, T., Briand, L.C., Labiche, Y.: Automatically Deriving a UML
Analysis Model from a Use Case Model. Technical Report 2010-15,
Simula Research Laboratory (2010)

168. Yue, T., Briand, L.C., Labiche, Y.. An Automated Approach to
Transform Use Cases into Activity Diagrams. Lecture Notes in Computer
Science, 337-353 (2010)

169. Gronmo, R., Moller-Pedersen, B.: From UML2 Sequence Diagrams to
State Machines by Graph Transformation. Journal of Object Technology
10, 1-22 (2011)

170. Some, S.S.: An Approach for the Synthesize of State Transition Graphs
from Use Cases. International Conference on Software Engineering
Research and Practice (SERP'03), 456-462 (2003)

171. Yue, T., Briand, L.C., Labiche, Y.. A Systematic Review of
Transformation Approaches Between User Requirements and Analysis
models. Requirements Engineering 16, no. 2, 75-99 (2011)

172. Mellor, S. J., Clark, A. N., Futagami, T.: Model-Driven Development.
IEEE Software 20, no. 5, 14-18 (2003)

173. Selic, B.: The Pragmatics of Model-Driven Development. IEEE
Software 20, no. 5, 19-25 (2003)

174. Koch, N., Knapp, A., Kozuruba, S.: Assessment of Effort Reduction
due to Model-to-Model Transformations in the Web Domain. Vol. 7387, in
Web Engineering, 215-222 (2012)

175. Vilain, P., Schwabe, D., Sieckenius, C.: Use Cases and Scenarios in the
Conceptual Design of Web Application. Technical Report MCC 12/00,
Departamento de Informatica, PUC-RIo, Rio de Janeiro, Brasil, (2000)

176. Kang, S., Kim, H., Baik, J., Choi, H., Keum, C.: Transformation Rules
for Synthesis of UML Activity Diagram from Scenario-based
Specification. 34th Annual IEEE Computer Software and Applications
Conference. 431-436 (2010)

177. Antoniou, G., Harmelen, F.V.: Web Ontology Language: OWL. In
Handbook of Ontologies, edited by S. Staab and R. Studer, 91-110 (2009)

178. Calero, C., Ruiz, F., Piattini, M.: Ontologies for Software Engineering
and Software Technology. (2006)

179. Bauer, B., Roser, S.: Semantic-Enabled Software Engineering and
Development. Gl Jahrestagung (2), 293-296 (2006)

V¥



180. Bucci, G., Sandrucci, V., Vicario, E., “Ontology-Driven Enterprise
Application Integration”, Proceedings of the 22nd International
Conference on Software Engineering & Knowledge Engineering
(SEKE'2010), Redwood City, San Francisco Bay, CA, USA, 2010.

181. Izza, S., Vincent, L., Burlat, P., “A Unified Framework for Application
Integration — an Ontology-Driven Service-Oriented Approach”, In
proceeding of: ICEIS 2005, Proceedings of the Seventh International
Conference on Enterprise Information Systems, Miami, USA, May 25-28,
2005.

182. Nasser, V.H., Du, W., Maclsaac, D., “An Ontology-based Software
Test Generation Framework”, Proceedings of the 22nd International
Conference on Software Engineering & Knowledge Engineering
(SEKE'2010), Redwood City, San Francisco Bay, CA, USA, 2010.

183. Nasser, V.H., Du, W., Macclsaac, D., “Knowledge based Software Test
Generation”, Proceedings of the 21% International Conference on Software
Engineering & Knowledge Engineering (SEKE'2009), 2009.

184. Moser, T., Durr, G., Biffl, S., “Ontology-Based Test Case Generation
For Simulating Complex Production Automation Systems”, Proceedings of
the 22nd International Conference on Software Engineering & Knowledge
Engineering (SEKE'2010), Redwood City, San Francisco Bay, CA, USA,
2010.

185. Nguyen, C.D., Perini, A., Tonella, P., “Ontology-based Test Generation
for Multi Agent Systems”, 7" International joint conference on
Autonomous agents and multiagent systems, International Foundation for
Autonomous Agents and Multiagent Systems, pp. 1315-1320, 2008.

186. Chang, S., Colace, F., Santo, M.D., Zegarra, E., Qie, Y., “An Approach
for Software Component Reusing based on Ontological Mapping”,
Proceedings of the 24nd International Conference on Software Engineering
& Knowledge Engineering (SEKE'2012), Redwood City, San Francisco
Bay, CA, USA, 2012.

187. Iqgbal, A., Ureche, O., Hausenblas, M., Tummarello, G.: LD2SD:
Linked Data Driven Software Development. the 21th International
Conference on Software Engineering and Knowledge Engineering
(SEKE). Boston, Massachusetts (2009)

188. Schugerl, P., Rilling, J., Charland, P.: Enriching SE ontologies with bug
report quality. In: Proceedings of the 4th International Workshop on
Semantic Web Enabled Software Engineering (SWESE '08). (2008).

189. Tappolet, J., “Semantics-aware Software Project Repositories”, ESWC
2008 Ph.D. Symposium, June 2008.

190. Wang, H.H., Damljanovic, D., Sun, J., “Enhanced Semantic Access to
Formal Software Models”, in Proceedings of the 12" Internatinoal

\FO



Conference on Formal Engineering Methods and Software Engineering,
pp. 237-252, 2010.

191. Keivanloo, 1., Forbes, C., Rilling, J., Charland, P., “Towards Sharing
Source Code Facts Using Linked Data”, In Proceedings of the 3"
International Workshop on  Search-Driven Development: Users,
Infrastructure, Tools and Evaluation (SUITE ’11), pp. 25-28, 2011.

192. Berger, O., “Linked Data Descriptions of Debian Source Packages
Using ADMS.SW”, In Proceedings of the 8" International Workshop on
Semantic Web Enabled Software Engineering (SWESE 2012), Nara,
Japan, 2012.

193. Shahri, H. H., Hendler, J. A., Porter, A.A.. Software Configuration
Management Using Ontologies. the 3rd International Workshop on
Semantic Web Enabled Software Engineering (SWESE 2007). Innsubruk,
Austria, (2007)

194. Damljanovic, D., Bontcheva, K., “Enhanced Semantic Access to
Software Artefacts”, 4th International Workshop on Semantic Web
Enabled Software Engineering (SWESE'08), in collaboration with ISWC
2008, Karlsruhe, Germany, October, 2008.

195. Dietrich, J., Elgar, C., “A Formal Description of Design Patterns Using
OWL”, Proceedings of the 16th Australian Conference on Software
Engineering (ASWEC2005), IEEE Computer Society, 2005.

196. Ren, Y., Groner, G., Lemcke, J., Rahmani, T., Friesen, A., Zhao, Y.,
Pan, J. Z. & Staab, S. (2009). Validating Process Refinement with
Ontologies.. In B. C. Grau, I. Horrocks, B. Motik & U. Sattler (eds.),
Description Logics, : CEUR-WS.org.

197. Siegemund, K., Thomas, E.J., Zhao, Y., Pan, J.,, Assmann, U.,
“Towards Ontology-Driven Requirements Engineering”, in Proceedings of
the 7" International Workshop on Semantic Web Enabled Software
Engineering, SWESE 2011.

198. Kaviani, N., Mohabbati, B., Gasevic, D., Finke, M., “Semantic
Annotations of Feature Models for Dynamic Product Configuration in
Ubiquitous Environments”, In Proceedings of the 4th International
Workshop on Semantic Web Enabled Software Engineering at 7th
International Semantic Web Conference, Karlsruhe, Germany, 2008.

199. Settas, D., Stamelos, 1., “Using Ontologies to Represent Software
Project Management Antipatterns”, n proceeding of: Proceedings of the
Nineteenth International Conference on Software Engineering &
Knowledge Engineering (SEKE'2007), Boston, Massachusetts, USA, July
9-11, 2007.

200. Moroi, T., Yoshiura, N., Suzuki, S., “Conversion of Software
Specifications in Natural Languages into Ontologies for Reasoning”, 8th

V55



International Workshop on Semantic Web Enabled Software Engineering
(SWESE2012), 2012.

201. Siegemund, K., Zhao, Y., Pan, J.Z., Abmann, U., “Measure Software
Requirement Specifications by Ontology Reasoning”, In proceeding of:
Proceedings of the 8th International Workshop on Semantic Web Enabled
Software Engineering (SWESE 2012), 2012.

202. Moser, T., Winkler, D., Heindl, M., Biffl, S., “Automating the
Detection of Complex Semantic Conflicts between Software
Requirements”, Proceedings of the 23nd International Conference on
Software Engineering & Knowledge Engineering (SEKE'2011), 2011.

203. Maleshkova, M., Pedrinaci, C., Domingue, J., Alvaro, G., Martines, I.,
“Using Semantics for Automating the Authentication of Web APIs”, In
Proceedings of the 9th international semantic web conference on The
semantic web - Volume Part | (ISWC'10), Peter F. Patel-Schneider, Yue
Pan, Pascal Hitzler, Peter Mika, and Lei Zhang (Eds.), Vol. Part I.
Springer-Verlag, Berlin, Heidelberg, 534-549.

204. Berners-Lee, T.: Linked Data. Design Issues for the World Wide Web,
http://www.w3.0rg/Designlssues/LinkedData.html (2006)

205. LOD Cloud, http://lod-cloud.net

206. Dietrich, J., Jones, N., Wright, J., “Using social networking and
semantic web technology in software engineering- use cases, patterns, and
a case study”, Journal of Systems and Software, vol. 81, pp. 2183-2193,
(2008)

207. Dietrich, J., Elgar, C., “Towards a Web of Patterns”, Journal of Web
Semantics, Volume 5, Issue 2 (June 2007), pp 108-116.

208. Korner, S.J., Brumm, T.: Improving Natural Language Specifications
with Ontologies. Software Engineering and Knowledge Engineering
(SEKE) (2009)

209. Robinson, W.N., Pawlowski, S.D., “managing requirements
inconsistency with development goal monitors”, IEEE Transactions on
Software Engineering, vol. 25, no. 6, pp. 816-835, (1999)

210. Dietze, S., Liu, D., Yu, H.Q., Pedrinaci, C., “Semantic Web-driven
Development of Service-oriented Systems — Exploiting Linked Data for
Services Annotation and Discovery”, 7th International Workshop on
Semantic Web Enabled Software Engineering, Bonn, Germany, 2011.

211. OMG Unified Modeling Language (OMG UML) Superstructure,
version 2.4. (2011)

212. Miller, G.: Wordnet: A Lexical Database for English. Commun. ACM
38, 39-41 (1995)

213. Wu, Z., Palmer, M.: Verb Semantics and Lexical Selection.
Proceedings of the 32nd Annual Meeting of the Associations for
Computational Linguistics. pp. 133-138, (1994)

\FY



214. Lin, D.. An Information-Theoretic Definition of Similarity.
Proceedings of the 15th International Conference on Machine Learning,
vol. 1, 296-304 (1998)

215. Levenshtein, V. I.: Binary Codes Capable of Correcting Deletions,
Insertions, and Reversals, Soviet Physics Doklady, Vol. 10, No. 8, pp. 707-
710, (1966)

216. Conallen, J., "Building Web Applications with UML", Addison
Wesley, 2002.

217. Hamilton, K., Miles, R., "Learning UML 2.0", O’Reilly, 2006.

218. Mellor, S.J., Balcer, M.J., "Executable UML: A Foundation for Model-
Driven Architecture" Addison Wesley, 2002.

219. Alchimowicz, B., Jurkiewicz, J., Ochodek, M., Nawrocki, J., Building
Benchmarks for Use Cases, Computing and Informatics, vol. 29, no. 1, 27-
44 (2010)

220. Frakes, W.B., Baeza-Yates, R., Information Retrieval: Data Structures
and Algorithms, Prentice-Hall, 1992,

\FA



159



aoliojlg

Adaptation

Annotation

(s Pl

Business Process Model

B MMSMTP Joe

Case Based Reasoning (CBR) &0 JYal
Conflict Resolution oS U
Difference computation N EWE )
Domain Engineering weld gwiige
Domain Knowledge anls il
Domain Specific Language (DSL) aals ol 0b;
Feature model & 59 e
Functional Requirements Shles sl gaie;ls
Graph Matching S5 Gkl
Incorporation sl
Metamodel Jal2
Methodology O,

Model Driven Architecture

Model Reuse

Jowe 51 sasxe oola!

Model Search Engine

Joe 97w j5ige

Model Transformation

Joe bas

Model-Driven Development (MDD)

Joe (e drwgd

Navigation st
Ontology bl
Parser o

Part-Of-Speech (POS) Tagger

LS 25 005 a2

Prototype adgl gl
Quantifiable Sl oS 1B
Query Expansion 97 9 oo dawy
Requirements models o guie;ls Jow
Salt ol

Semantic Web Enabled Software Engineering

sl oy p e l58le 5w

Software clone

SRS oS

Software Components

38l 5 slaailsa

Source Code Search Engine

Ein IS (9w j5ige

Systematic

Scoslolw

Triple Store

FHW Oy

\Ve.



Web engineering

Sg (e

\NA




\YY



Abstract

Web engineering has emerged as a asoftware discipline which specifically addresses
systematic development of high-quality web applications. The methodologies proposed for
web engineering mostly follow the Model Driven Development (MDD) style in which
models are the main driver of the development process. A challenge with these
methodologies is that developing each new web application requires creating a probably
large set of models. Providing a model reuse approach can be considered as a main
solution to this challenge. In the current thesis, a new reuse approach is proposed for
specification of functional requirements models in the earliest steps of the development
lifecycle. This approach takes the brief description of the functional requirements of a new
web application in terms of UML use case diagram, and semi-automatically generates the
draft of the detailed description in terms of UML activity diagrams. The proposed
approach includes two main steps. In the first step a semantic model repository is prepared,
and the second step provides a reuse process. New algorithms are employed in the first step
for activity diagram annotation and behavior/concept detection. The second step introduces
a new metric for measuring similarity of use cases and also a new algorithm for activity
diagram adaptation. In addition, the semantic web technologies are used in the first step to
provide a flexible representation layer, and the semantic web sources are used in the
second step as a source for addresseing information needs of the proposed approach.
Experimental evaluations demonstrate that the proposed approach has good precision and
recall, and the use of the semantic web has improved the quality. Consequently, the meain
underlying idea of the proposed approach, i.e. using UML use case diagrams as the starting
point of the reuse approach, is proved to be sound and prommissing. However, the
proposed algorithms have still some weaknesses and their improvement needs more

research and development.
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