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## 5370353721 : MAJOR SOFTWARE ENGINEERING
KEYWORDS : SOFTWARE QUALITY COMPARISON / RANKING / USER REVIEW /
GRAMMATICAL RELATIONS
SOMWUT JAMROONSILP : RANKING SOFTWARE WITH SOFTWARE QUALITY
COMPARISON FROM USER REVIEWS. ADVISOR :  ASST. PROF. NAKORNTHIP
PROMPOON, 99 pp.

The software prioritization based on user requirements and quality aspect is
usually a fundamental way for software selection. The source of information that the
developer pays attention to is software reviews from experience users. There are a
laree volume of software reviews available over the online forum and articles.
Software reviews from user often describes that one software is better than the other
in which quality. This information can be used to analyze for software quality ranking.

From this motivation, this research presents an approach for software ranking
with software quality comparison from user reviews. This approach has 3 main
phases: 1) user reviews gathering, 2) user reviews analysis and 3) software ranking. We
gather software reviews from related websites based on the result from Google
Search APL. In user review analysis phase, we use keywords and grammatical relation
approach to analyze user reviews which has three main tasks: comparative relation
extraction, quality classification and sentiment classification. Then, we use
comparative result from user reviews analysis phase to rank software for five quality
aspects; performance, reliability, security, usability and maintainability; and overall
aspect in software ranking phase. This research evaluate software ranking by
comparing software score to the expert judgment. We achieve the average Pearson’s
correlation coefficient equal to 0.935. This means that software quality score used
for software ranking from our proposed approach and expert judgment have to same

direction.
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1) Aaunniiiluninfivesweniuas (Software  functional  quality)  FeRmaINves
2) AunmnelasIasnvewenduls (Software structural quality) AeAmAINYRS

ganduslun1snovaussnuAeInsTlllgniay (non-functional requirements)

221 wwsgruaungandwsuIun@ laesle/ladd 9126
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3) unsinnnEnwazn1sly (Intemal metrics) ﬁ’guﬁﬁuﬂws'ﬁsqmmi’m@mé’ﬂwmmsﬂ,u
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external and
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functionality reliability usability efficiency maintainability portability
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fault tolerance learnability changeability installability
interoperability recoverability operability resource stability co-existence
security attractiveness utilisation testability replaceability
functionality reliability usability efficiency maintainability portability
compliance compliance compliance compliance compliance compliance




(4) mmg’mé’mmmmﬁaﬁa (Reliability compliance)

3) nsldau (Usability) Useneume 5 Aasdnuazdes laun

1) anuanlalunislegau (Understandability)

2) pnannsanvi g ldiinnisiseus (Leamability)

(1)
2)
(3) Anuanusatunsldeu (Operability)
(4) ANUUIRaRA (Attractiveness)

(5)

5) 1nsgrumunslganu (Usability compliance)

4) Uszavsnm (Efficiency) Usenaudie 3 Aaudnuuzeay laun

(1) UszanSanvesnisvinarulunilandienian (Time behavior)
(2) UszanSananunnstaninenns (Resource utilization)
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2.3 guuseansanadunusinesau (Pearson’s Correlation Coefficient)
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3.3.1  nsafndeyanisilTeuifisunandueiainnszaruaunun  (Extraction  Product

Comparisons from Discussion Boards)
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3.8) dunsainaiuuselen (Snippet extraction) iunslduuuguildarialineuni

a £ 1

fatndiutselon elrliteyaiinsmuanuadlauazannsmhluiinseily

Funousteluls
8) Fumeun1shnTeiidauieudiou (Comparison Analysis) WWumsSeuiisussming
wAnfauslasnisadensmanuduiusandiussleafivhnsare Inelnsesiitludinysslonty
Igfimswieuiioussninandadusilate Ingfiansananvinvesduazwuuguiilaimunly way

FATILAAMUTUUTI UM U TENINADINAN S I AN TR LARNIN

nuATeildunisSeudisundndudisedeyalaesiu WladnsSeuifisunudnvuey
go8 FuinsnnnuideszuviuziiananuAniiuresiuslaa (Informed Recommender: Basing
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33.2  SEUULULNIRINAINAALAUYRLEUSLAA (Informed  Recommender:  Basing

Recommendations on Consumer Product Reviews)
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warUszaunisnivasfld Tassadsiiaeshelassadrevasqunmndndug lassadsiozuansds
Usgaunisaivesfliiddendndue lulasadisiassiinnsuenussinnuseloainselondls
nanfisdnwauzaulawaznafsluwivinuieay
2) Funounisdndy
fupouiiutumeunsiunuasuuureskanfausiindoyamiuAniudld Taed 4 fn
2.1) AZRUUANAIMANAALY (opinion quality) Fadunisiamanngatmin
vesUszaumsaimsldndesiiviinisussdiud Usvaunisainsléndesdug Shusundes
flalFau wazanuAnanunsalunisléndes minazuunddawindamunefsany
Anwiuvealidmuindefeilesniussaunisaiuasamnuaansnun
2.2) AzluLAMAMYBIdnBAY (feature  quality) FaidunzuuuvesguawLday
dnuarveIndniue vnanuAniukdnmisuInazlinzuuwduy 1 luniandudiu
aruAnfiusansisauaglfsuundu -1 nduiailugaiuazsuuuamninaiy
AR
2.3) Qmmwﬁwmmmé’ﬂwmz (overall feature quality) Juezuuuiildannnis
LA A TIALLLANN MYDIEN WAL aVIA
2.0) AyuuuiaunveIn1sUsiliu (overall assessment) %ﬂLﬂuﬂzLLuuqmﬁwmm

] o w

Handue lngA1uIMIINAzLUNANAINTIUAYesdneuz AuA1dYdaI1ud Ay

]

o
g

(importance Index) #a.dumiiosunetisnunniinsianspnuAaiutsdnyuiy

nddeiuansliiuiansihanuaduglduiadessuuiuzihdees lnegaddnyedi

. v =

drurudeya mndrwauanuAndiudliunnesisazrilildnadnsnlignses Fadulgmives
wAtiAFINTeTITIM (Collaborative-filtering technique)
MNEteTAgITuNTeTsienuAniudld wandiiuddedhdglunsiesegian
a @ Y& A a 2 ' < ]
Anurugldiude nsularmuvingveseuAniy Insudseendy 2 dufe
1) MsuenUszinnudadueivseUssianandnyaey dWensinsgiitmudeaiugldin

nanfenanduelnlugudnuuziule
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[

2) MmsuenUsznneuidniioiinssiianudaiudlindsendadueidunisuinwie

au

MUUITA1INTIRaIR U WAL SNULEUe FeldIUNTTINIU 2 dundiAgylutunaunis
a ¢ a & Yy ° P = = ¢ '
Ansgviaudadiudld laun n1sdwunUssianamnin ieiuSeuiisugenduisluusazUseiny

AN LagN1ITUNUTELANAINSEN

333 msimdlesuselealdadssuiiisunazaudunus (Mining Comparative Sentence
and Relation)

a v = o

MmAdsmaimilessleaadiouiiisunazanuduiug [10] WuaAdeidnwinis
wilosvesuselomadaussulfisu (Comparative  sentence mining)  UsglaaldsiuSuuiiiau Ao
Usleaflesunenalieuiisuandnunzsswitaonouiif Inefituneuaesiunoundniie Tuneu
nsszyUsloadasiouiisunastuneunmsataaudiiudidalisuiioy

1) FunounisszyusslondauSoudio

Jutumeunsuunusslendufoudouiheglulsuavla Sesiuual 4 Ussam

(1) Non-Equal Gradable Aeusslaadifianuduiusinnnivietesnia

(Y

(2) Equative Aeuszleafifinnuduiusvinduvesdesouia
(3) Superlative AoUszlonfiilpnuduitusininviedesninbuiifaunaun nanie
anuduiusiidudugegn
(4) Non-Gradable ApUsslanafiinisiuieuidioy ualdldvenineudiflafiniviodes
N1

Im&’JiwazL%smmiﬁi'?umaumﬁzqﬂizismL%MU%&JUL%U@QIWW%’S Identifying

Comparative Sentences in Text Documents [11]
2) FuppumsatnmnuduiugEaUssudio

¥

TaglammuaanudunusidalSeuiou Usenaume 4 diunail
<relationWord, features, entityS1, entityS2>

19 relationWord Aafikanin1snIskseuriisu wiu better tWugdu

features AprkansReAANYUENTiNSIUSeULEY

aaaa

entityS1 way entityS2 AoAlansdaounaninsiuIsuisy
udeilladaus Label sequential rule (LSR) alludsuansdvsesinvesin teld

TunsadnanuduiusiBadseuiieu Ineiwuulbnueail
XY

oo Y Wudrsuvesmuazviavesr waz X Wudsuiasieann Y leeunuiiunesiaie

R399 “*” Fanunedeanusadusladle wu arlandsdavessidumiuiuiennat (NN) wazau
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fedndordmivassnuaygeiianm (VB2) Mqiuazluouiiani (entitys1) Jsfluuuunudail
(NN} (VBZ) -> {SESLNN} (vBZ} \usiu TasviunilesustloadaSouifisuiiloarin Label

sequential rule

NuTedlAUsziunsanaauduNuSIILUSsUisuale LSR teansudinansiuinlaesiy
Wiy 72% winasadndeyaninaiilidlainisadndeya relationWord lags1uidedladia

o w a

relationWord ~ #edndfguazaiinvesdiaintsylen 1wy Aamdwidadisudisutunis
(Adjective, comparative) %39 JJR ﬁﬂ@mﬁwﬁ@dLﬂ%‘&JULﬁSUGﬁy’uq&sz (Adjective, superlative) %39
1Js \Hudu

FBansmsindifusenduritinauslildguuvudoyannuduiudiFauisuiisunud
fsrusluadded udldinisdvuslasiaiwosdoyaruduiusidauioufiouidiudu laoas
osuglundoisnsiiiaue

[

3.4 "AdEIngiuNTIuuNUsEnAUIEn

3.4.1 SentiWordNet: n¥weginsAIANSdmSun1Isvimilosnuiiu  (SentiWordNet: A

Publicly Available Lexical Resource for Opinion Mining)

9U3de SentiWordNet: - niwensddwidmsunisvinniiosnnuiiu [12] e5uieds
SentiWordNet Fadunswensfivielunisdundszinnanuidn lnenmslinzuuy 3 arfuend

A 1A

W4 (synset) lu WordNet o Obj(s) Aoanfiuanstsmnundunarasedfililduansianinuidnia
\WUINYIBAU Pos(s) ABATLARIDIANFANTIVIN Uae Neg(s) AoAuanitaaiuidanideay
lagvia 3 Ardiazuuusendng 0.0 fs 1.0 uazliavuuusiuwiniu 1.0

a I Ya v

SentiWordNet  laa31931nn15USuds93BiRuvesingIdelumuidunssey  PN-polarity
uayN35EY SO-polarity Ine3snisasldsedayadoyadeu (training set) 3 yndsai1991n35N3
Feuduvuisiiaeu maSeuuvuiaiifaoutuasiimafisanndeiielitusuenidngnyadoya
@ou (L C T,) Insulsaanidu Lo L, Wag L, ADLARAILTIUIN (Positive) 1T9aU (Negative) LazAI1L
\Junans (Objective) Feduiamitmdoazlifinnsfinaain (U=T,-L) usnszurumsazinaainiios
ae1esnludAlagnsldduiam L

TunmAteillfuansadininsznevosnsiuuiiihdunafo wndiosifiazuuuaundy
nansfitiosndt 0.5 fdwau 10.45% vesianua uasidleArnzuuuanudunatstiosndt 0.125 &
vAeas AL 0.56% Beuansliifiuinfidnduudosmniduansisnuidnidauanviedeay
agedaLau

wnAntiosesiiavalignuszidudifidiazuuuanudunatsifosnin 1 $51uiu 39.66%
Tuvauzfinaudmisl 35.7% drudunuil 9.98% wazdniend 11.04% Fauandliifiuinuiavesii

wansfisnnuddndrulvgjasdudvene



Y v o = YR o a pry o

ﬁmﬁ"NLsﬁﬂﬂﬂﬂﬂqﬂl,mﬂﬂﬂ\‘iﬂ'}’]ﬂgﬁﬂL°]N‘LI’JﬂLL@%L?J\?Z‘]‘LILW@%]SLMT]’]?
= % o aa o o o
TIADAANDINLATNITANNNAL

ganAuFAUNLA1aNINNIN

<— PN polarity —p»

Positive Subjective Negative

) Term Sense
0 \ Position

=/l

<— S0 polarity —J»

Objective
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“increasing comparative” Negative -> Negative Opinion
“increasing comparative” Positive -> Positive Opinion
“decreasing comparative” Negative -> Positive Opinion
“decreasing comparative” Positive -> Negative Opinion

osueldfte :nngusn mainsaufuvesiiansiinsisuiisusifintu wuf
“more” wagffimnuiAnideau wu “anful” hlsiesesdldindumsuansanuidnday

Mnngdsnamlimsnginnmaissiuresiiuaniteinauiouiisunniese
Arwdin Fnsmsdndndusenduifiiaueldingiunduduniddunmslinsgianudadiu

Al Wedwunysziavanuianiuisnisidaue

o/

3.5 UL NNYINUNITINAINY

3.5.1  \Hesvagndn: msvinmlesuniansaleaulaivasgnAnedadiaunanduainienugiu
Ya9anuulanie (Voice of the Customers: Mining Online Customer Reviews for
Product Feature-based Ranking)

NUATeLdBwegnAN: N1svmlasuminsaesulatvesgnAiiednaidunindugisly

19

Nuguvesdnuazane [21] drnauensdndidundadusimedeyarinainufamiugld lnowds

U

pondu 6 Tuneudl
1) srynmdnvuzvosndndue  idedldldlsnnuaulaiidunoud 3dldfmua

Adnuzvamaniuies lilainisvineg198nlulif

SuunUszanusslen uddeiuissglenseniu 2 Ussuanldun Yseloauusssy
(Subjective sentences) n3aUsgluAlduUssuiisu (Comparative sentences) lagld
nsSeuiisumdfguasstinuedan (Part-of-speech) Tun1sdnuun

3) FuunUszsiamanaidn laemsldneieuiisungudfiuanafanuddndauanuas
au

6) adansmudndugt funeuilitoyannussleruussauuasystloadauisuidiouly
nsasansmadnsue dadunsdssyiianieadsiminuuduiesndiuves
Srunuusgleadavsuisudwinuasdauuagasiniminveudasndnfudiie
dadmvesinnulssleaumsssudainuasideay wanaiogsldiagui 3.4

5) daarsunansiue Wunsdaainundnsusimefiumainnuddveuia suan Sael

Tnen1sAnaldnugIuaInNwaL3IAdanasin Asaunisi 3



1*3 o+

@—@

Al 3t
3* g+

(% 4

Uil 3.4 fuvo i 4 1@RSRSI
pRank(P) = [(1—d) +d * Y7y Lp,p * pPRank(P;) * Ce(P)] * C,(P)

pRank(P) : AAzuuUuve A P
pRank(P;) : AMAgLULYDINENS I P;
N Ve WEUNT MEARAN P

1 (1 if thereis alink fromP; to P
{Pi,P} - {

0 otherwise
We(Pi,P)

XL, We(PyP))

Ce(Pi) =

m: NUIE

e T

P;  Touadisl p;
AGHARE - AN

_ _W(®pP) @
C,(P) = T T Pih
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versus, vs) F99glATUAUAAUNIIITY Nyeyora WANNTN 4 Tag 1 ABTTUIUTONALIST
FoINSIUTBULTIEU

Nreywora = (2" —1—n) *3 (4)
fgemAumanINsiUssufisugendias Drupal uay Joomla
(1) drupal joomla compare
(2) drupal joomla versus
(3) drupal joomla vs
2) msdaiudayaivled WJunsleseiderisesweniuled (Title) Wensiuindnis
a & - ~ ! ¢ & ¢S v 2 & ca v v
wansANALUS sULBUSEIsrendwasaluiuledtutaz danuivleanlaannnisauniag
v & ¢ v Ao & aou &
Aaa Ul Imaﬁuauammmumw
1
2

(1) Fevudeswasiuled (Title)
(2)
(3)
@)

emsrendwsiinsLansauAniuTouioy
aguled (URL)

=b

4) Uoy yavianun (Source)

4.2.2  nsadasazIaniuauAaEugly

Tududlasihnsananudndiudld dansewasdaifivasndsauaiiugld Tasfidamunis
yhauges 2 dau il

1) MsAenieviiduuea (HTML Analysis) lumsiinsiziiiteadtamnuaaiugldan
Fulwideiideyasgluguuuy HTML Tngld HTML Cleamner [16] lunsnsestoyadilisniusen
1#un nsfadoyausuam script wag img Tulassa¥na HTML pen andudsinutssslondag
Stanford CoreNLP [17]

2) msfmdonanudndiugld Wunsdndendsyleaiinisiiouiisurendng Tnd
Heuludtedl

(1) Uszlealivovondwisogiales 1 gonAwls

2) "AseEerllldnssinsldassnuumunsnaBmenduag faluidanses
Useleafiinnsldmassnuuununisnandmensiuisesn

(3) AnnsesUselummniueen

@) FansosUsleafifimueunnniy 600 fdhusesn iosanUssleaiifianuens
N1 600 onwsauluaduawluvsemlawan

(5) UsslemfiidunSestuegatos 5 feen Weosnussleadnuwaedana i
WUNNIDA 2w

Usgloadiiunisdansesazgninifivasademnudaiiugld weltlunisinszsiaig

Anwrugldlutuneusialy
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(Performance) n15l491u (Usability) waz Aanusiums (Security) ?jqﬂaﬁamwéf’m@mmwmaﬂﬁa
fuflannuanizianzamalasansiug wu seufindasursenduiilemueoionsmiuniy
soamsfiduming udu masmuaussanaunmesnuisedddldldiunduussinaunin
altlunmsiaitensSoufiouszrinawenduas uazluauideves Mairuza wazany [18] levinns
dmanaginmzsianudeanslildnid daldtmuatssanaunmugiueendu 5 Uszam
Fertuil
dunmsduunUssivaunmddrumeshauges sl
1) msafsngudidduesusazUssanaunin WWunisaiieangudieldlunisduun
Uszianaanm Tngafindiainienans 1ISO/EC 9126 Thidulusu 5 Uszanaaaniidmualy Tae
NAYBINTINUTLANANMTITMUAKALUSELAMAAIAINANENES ISO/IEC 9126 Lanslifinsns
il a1 mmfu%ﬂmmaauLLazLﬁmﬁwﬁwﬁ'@giuﬂduﬁﬂﬁwﬁzymaqLwiasﬂizmmmm‘wLﬁaLﬁumm
gndaslunsiuundszinnaunn lnenguaiddgdmsunisiuunlszinnianseglunianuin 2.
2) msduunUszianaunin Wumswiesuiisudlulssleadunguaididaluusaz
Ussinmamnmiildntuneuiinda Wesimundssinmauninvesdniu Tnedslealadlanusn
Fuunussivaunwlivioussleadlufidifuansieszanamam aglitluvinnesdludunou

soly Wesnldansaduunussananninle

M3 4.1 AnudNiusTErinssInAMA MM TUALAL UTENNANAIMAINBNANS ISO/IEC
9126

Uszanamnmifivug UseLAvAMNINANLENENS ISO/IEC 9126

Time behavior, Resource utilization, Effectiveness,
#@1550Ug (Performance)
Productivity

T Accuracy, Maturity, Fault tolerance, Recoverability,
ANuEeiela (Reliability)
Effectiveness

Y Understandability, Learnability, Operability,
N3l (Usability)
Attractiveness, Adaptability, Installability

ausiuag (Security) Security, Safety

v . Understandability, Analysability, Changeability,
mmmmmﬁlumimysﬂm
Stability, Testability, Adaptability, Co-existence,
(Maintainability)
Replaceability
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AaAT lwanapNgAnTIsdEaLaNuazavisaa 1AL ng lunguan 4

Softwarel 1 1% Quality

sentiment : int

1 ‘ 1

1. | 1.*

Software2 ‘ ModifiedQuality 0.%

‘ sentiment : int

AN




msafadeyaanauAniugly

Al 1 msatdlassadhels >

’ Amnuduiusidadssuiieu
J

g I~
drupal (Nq,,) ( %‘eatures compared(8)  to (9) (10)that

(Ng)
@ ammmod R i prep_in

advanced(N-, ) improved (N, ) (11)joomla (Ns)

advadiqu 6)

(5) more(N,,) improved (N, )
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1 [

mMsiasilaseadisdulidusuanlnuafiuanstewendwg (N,) Aedseduuuanidu

Y 9
v

softwarel  anUuIIATIEElULAazlruaNdAuduius Tngldunienisiasieituasnenig
danasniun1sAumLUUannau (Depth-first search algorithm)
MsAsgiuazlvuatuiinszdauduneusidanesiy 1 legdeulvusnidunis
& = = ¢ s A Y & = oA Y] = 1
psrvdeuInlulnusiinanstsgoninasusoli aludwmsiageuindinnsiu softwarel wiolil
mnnssbrasraduanudunusidavssuiisudulnd drldnsdidaivasnadnsiludiuys
software2 dnduluun N, lidaivasdiwds quality 11l Timsigilnuatuindumfivans
anusanuseli dlandaiuasdanus modified quality Tuanuduiudidauieuiieutu Inegui

4.6 19LanNIF1981981A U INUANVINN1SIATIZURA LA AV BIAA U

danasiy 1 Tinszilassasisluusazlvun
Require: unfidean1siases Node
Return: AuduRusItUssuLisy (Comparative relation) relation
If is_software_node(Node) then
If Node == softwarel then

return Node; // asradumnuduiusidauSeudieusulul
else
relation.software2 = Node;
endif
else if is_quality node(Node) then // Lﬁ‘fluimﬂﬁLLamﬁqﬂizmmmmw

relation.quality = Node;

else if classify sentiment(Node) I= 0 then // m‘fluiwumﬁl,l,amﬁamméfﬁﬂ
relation.modified quality = Node;

endif

wiog9lsfiniu NMsliesgianuAndiugldmenisinsgilvuaaudunisegiadedll

WiganolosnnAnududourein1wsssuf nsiiungaieidedrig (manual rule) Judu

3110w Tnengiananlddoyannuduiushionsaliiotielunsimszit fideldfmuanglidad

1Y tz{'

1) MvualiAfliauduiug amod (adjectival modifier) fufuansfisnmnIn Tridn

D

tududaeneyszianaunin (quality modifier) wWu 79819910507 4.6 “advanced” il

Y
¥

ANUENTUS amod fuALanIfaUsEInAuNINAR “features” Asllfsmmiunaly “advanced”

Duwenauszinnauninves “features” \Jusu

v v ¢ .

2) TunsalInuanuduNUs conj and  S¥WINNANTILEAIRNEONGLIS (conj and U

&

AuduusYaesEMINmndangeusted1d “and”) Timnuansfegendwistuegludiuls
Weadu  wu Uselea  “Drupal and Joomla are flexibility” fnualivia “Drupal”  uay

“Joomla” AWy software! vespNudUTUSITUSsUWIEU



Drupal : Softwarel features : Quality

sentiment = 0

Joomla : Software2 ‘ advanced : ModifiedQuality ‘ improved : ModifiedQuality ‘

sentiment = 1 ‘

sentiment =1

Y

more : ModifiedQuality

sentiment = 2

Usy N
Ng sob1es b1 vy q YA

sive) lunsdim — 1gn Nepjg Hlviungr

if number of Nepjjg = 0

Tif sent(Nepjtg) = 1
if sent(Nepjg) = —1
if sent(Nchiig) = —2
if sent(Nepiig) = 2

ant_term(N)
chila ABLyUAE
-7 ) ANAZLUUAY

child 1A

uuAUSAnTe
child Tunsal
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AzLUUANNIANTaIUA Nepig Wiiu -2 Amualvinzuuuninuidnveddvun N wirduaswuuiy

AAIY -1

fregneil 3 9nwadwsluguil 4.7 fdfveneanuddnues features 2 dau laun
“improved feature” Way “more advanced feature” EJﬂéT’JEJEJ'Nmiﬁ’]mmﬁ’mzLLuum’miﬁﬂ
994 “more advanced features” Fmnadlagad

sent( more, advanced, features )

= sent( sent( more, advanced ), features )

= sent(1, features)

=1

osutlddadl Ineiduduanan quality modifier Tiogluundansreu nuadndisy
ANUIMAINAIIT “more”  FallArAzuuuANIENWINAY 2 ntuduaaluuadauilaun
“advanced” mudane3fiu 2 fie Milvenefianiif 2Iviﬂ‘vLLuumwmaﬂmaammmm ADATLLUY
Arw3Anues “advanced” Wiy 1 aintufuamlvuadainie “features” Tedflvgnsiien
AzvuuANSENTY 1 Fahu “features” JafiziuuANuTanwiU 1

NEIUM TR 4 davililanadnsannnisimseianudadiuglddunadnsnis

a

Wsuieu wialdlunisindrsurenswisiutusaunald fanadnsnisiuseuiisulsenaunie

[
v

Toyasiail

<softwarel, software2, quality type, sentiment>

o
(%

e softwarel AoweNALISAIRUMSDLRNALISATINITONDelnenTe

sl v

software2 flegenduinesfaiiensiisuifisutu softwaret
quality type fFoUszlanpaniinandslumsiIouiio
sentiment ForAziuuAuiAN 9l 2 Aaziuy Taun

1 N8 softwarel ﬁﬂmmwaﬂ’j’l software2

-1 N8 softwarel AMANABENIT software2

[

4.4 N1SANANNUYINALIS

v
=1

Jupeuliliyalsrasdlunmsdndiduredwisimenadnsigadseuiieuiilaannnisinsey

Qe

auAnudld Fadldaunsviheu 3 dunansldmeununinianssudegui 4.8
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238—» \
( Drupal wJoomla ]
\ 4—309—

;\2;179 213 /
A4/

Word press
NG

1%
[

nAuli MaAIrLEIAYDnes

Lo

r(i)q = take(i) — give(i)
r(i)q Ao AP I q @
1/ MumenNALIS U
take(i) WurAzuw Ao i Faf
;

give (i) Jurmzuuuigenauas i laensdsdon

take(i) = XjeriyT(Ng * EG, D)

B(i) #e venduiiiiendd i
EG,i) = W,(j, 1) /W, #
oo W, Ao was ="

Wo(j,i) #

“ONGLIT |

give(i) = take(i) * Yyecw) E(, k)

C(i) i
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fag1annsAnuaIANdAygendwslulsarUssimamnnlunsalfiegei 1 2

waz 3 laA1ANAIAYRINITI9T 4.2 119197 4.3 Laz M1997 4.4 auaauy

M50 4.2 e AgygendwslulsiazUssinnaunmlunsdliiegnain 1

UszLnnAnn I uuANNANLTIY Drupal Joomla Wordpress
FUTINUL 1140 0.369 0.301 0.330
audediels 291 0.345 0.341 0.314
Aslgau 1570 0.361 0.313 0.325
AATuAY 233 0.344 0.329 0.327
AMUAINNTalUNTS 1133 0.372 0.319 0.309
593w
AZLUUTIN 4367 0.358 (1) 0.320 (3) 0.321 (2)
M7l 4.3 AeudnwensuaslundazUssianaunnlunsdldediei 2

UsELANAUAIN UIWANY | Cakephp | Codeigniter Yii Zend
ARl
AUITIOUY 285 0.237 0.229 0.293 0.242
aandedield 64 0.231 0.254 0.252 0.262
nslganu 463 0.227 0.240 0.281 0.251
m’m:ﬂ’um 18 0.188 0.094 0.260 0.457
ANENNTLUNT 195 0.228 0.226 0.226 0.280
593w
AYKUUTI 1025 0.209 (4) 0.222 (3) 0.270 (2) 0.299 (1)
M9 4.4 Aerwddgmeninluisasyssiamaunmlunsdiesed 3
USTLANAMA N UUAY MS SQL MySQL Oracle Postgresql
AnLiiu
AUITIOUY 932 0.214 0.284 0.267 0.235
mnadedold 381 0.214 0.300 0.269 0.217
nslgeu 802 0.212 0.291 0.265 0.233
m’m:ﬂ’um 133 0.189 0.291 0.286 0.234
ANNENINSalUNNS 585 0.205 0.286 0.271 0.238
53w
AZLUUTIU 2833 0.207 (4) 0.290 (1) 0.271 (2) 0.232 (3)
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mMsU5einm
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(1) (1) (2) (2) (3) (3)
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Tung
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(3) (3) (4) (4) (1) (1) (2) (2)
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AZLUUIIU 1 1 0.219 | 0.224 | 0.302 | 0.290 | 0.264 | 0.248 | 0.216 | 0.238
(3) (4) (1) (1) (2) (2) (4) (3)
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Website

-w ebsitelD : int
-title : String
-url : String

-source : String

-compare_sw _list : String

Foszilou
websitelD
Title
url

compare_sw_list

Source

RSS!
Reviewed

Text

Foszilou
cResultlD
softwarel
software2
quality

sentiment

Review ComparativeRes ult
-review ID : int -cResultID : int
—-text : String -softw are1 : String
1 0. 1 0.* |-software2: String
-quality : Quality Ty pe
-sentiment : int
. 1
«enumeration»
QualityType
Performance 1
Reliability ”
Usabilty
Security
Maintainability
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drupal

add new software

Quality Weight
Performance 0.2
Reliability 0.2
Usability 0.2
Security 0.2
Maintainability |0.2

Software: drupal, joomla,
Quality Weight
Performance: 0.2
Reliability: 0.2

Usability: 0.2

Security: 0.2
Maintainability: 0.2

Software Performance Reliability Usability Security Maintainability Orverall
drupal 0.617 0.483 0.544 0.537 0.566 0.549
joomla 0.383 0.517 0.4356 0.463 0.434 0451




|drupa| | |j00mlal

add new software

search




unil 7
unasuauIdeuasdolauanus

[

7.1 d3UnaUIY

v
[

NAplifignyamunglunsinaidugenduisienisiSeuiisunmunngendwisilaain

3

Y

auAafiugld Tnedidelditiuludiuvesduneunistinseianundiuglduagnisdngify
goinas Funounsinneiamudadiuilivsznouludenisinnugesldud maafadeyanin
auAnLdlY nMstuunUssanaunmwazniswunyssianauidn g3delddnaueisnistu
uagumaudil

1) msafindeyannanuAndiuglésonslimddysmiumsiesgilasaiisdiulii
Ipananuduiusnisliensel

2) msPuunUszianauninamgnsiruadddglunisiuundssianlundasUszian
Falfuvsnanidu 5 Ussuamamniw Iaun aussauz ansdedold n1sldau anusiuag uay
AENIAtUNTTUNTITNY

3) msduunUszianenusandonsitaneinisindmiuvesdinaninnuddnideuin
yiieaularAiuansisruiEndTinastannnussasnt

4) NM3INAIRULONALITIIAIAINAIARYVDITONALIT TnBN1TILATIZRNTINAIUENRUS
Baviouiisuveswendniildanmadwsnsiuioudiou @wauanudaiiugléingndanng

Wiguiigurensduisluussnvamuniniue)

ilennaeuUsravBHavesiBnsdadfuTiiaus {ideldoonuuutazinnismaaes 4 daw
Liun n1sussunsatnanuAadiudld nisussidiunisdwundszianannin n1suseiliunig
PuunUssiananuanuagnsuseidiunsdadiureniung lneivuansddiegslunisdndidiv
15 3 nsdl nsdlmedeiinils msdaddudsuiisurenduisussiandanisiton Content
management system) bun Drupal Joomla waz Wordpress nsfifegafiaes n15dnsiiu
ganduasUsTLANlASIES19URIN SHRINLIUMEAI81 PHP (PHP Web Application Framework)
1A Cakephp, Codeigniter, Zend was Yii uaznsdifegnafiany nsdndidugensuaslssnm
gutaya laun Microsoft SQL Server, MySQL, Oracal ag Postgresql lun1snaaeudeyaniny

o w =

a & ) 1Y g a Y
ﬂ@LWuﬁﬁ%LUum@Haaqﬂin GZNVL@@J'WWﬂﬁJUWBUﬂqiijUi']Nﬂ']WNﬂ@qum% FUUUNITIIVIINAINY

AnvtugldaniuledninisuansmnuAniuiouiisusenduns §3duleld Google Custom
Search APl lumsAuduiulasidinan §ideldtmuaitiailslunisussfiunaie dmaiondu
(Recall) Anauwiugn (Precision) Andiydingnsluin (Harmonic mean) AnAa1ugnsed (Accuracy)
uazAdulsyAvSanduiusifie du (Pearson’s Correlation Coefficient)
MnMsmaasanuItamsndnddurenduflifieitnsivnaue deldaduuszans

<

anduiusiesduminiu 0.935 TudimresnsiasgianuAniiugld n1sdnuundsennauninla

U



61

Adidineslufinadewindu 0.957 MsduunUssianauidnideianugndsaadeiiiu 0.894
1 U ¥ a <@ Y1 L% a 6* a 1 [ 1 1 o =

wilunisadndeyaainaudaiugldladydinensluidnmiifiu 0.816 wagAmAuwiug Ly

0.763 lnetunouilduduneuiidAyfian insedeyanliasihundwszilutuneusell Jaiinase

anugneedlunsinafugeawIsin

7.2 Ugynmazdaininlun1svinlasesnu

[ A o I3

Tumsdiduaudsed Pifewuhivssfuiymuasdesitalunisdiiiunuide Taouds
oonidu 4 dau dail

1) Yymmsatndeyannudniuglianiuled Wesnnluwsasivledilnssahaivled
fumnenstusanly vuidsiiatadoyaanivleddudoninuimun dufuiliideyadils
Aedos 1wy deruauus Tawan Wudu iliAsmnuRanarslunsinsgsinnuaaiiugls

2) flifimsldminansfawonduasfivarnvanseenly wu “Microsoft SQL Server” Fen
WNUAIE “mssqal” “sql server” 138 “ms-sql” WU

3) Tuvnadulediidnwasitaudo Tn15naLAToInNIsLDkanIAULTAIUAE A UTDAIY

AMUAALIIU (thumbs up) AnduduladazuanssiuiuauiiiumeiuanuAnviuiu Inediasil

[
I aa o

WARIDIANUUNT DD DUDIAMUAALIY TeddHaTnd T UTONARIS w1 ITeildlanaAtiiaule

v duafidanud Ay WesinnisAwrasiensiniindnliiuanuAadiugldieaiay

Anufiude nsdadduazdsiinnufionaingstu Tunsdlifinszsianudaiitudldiuiauas i
AL IE g

a) lumsseuiisuaunmeensing dadevilsiddfe nostuvesrenduas ilesan
govlduslundaznesfuiinuamiunnssiusenty wirnuaniudlddmnglilddinsnands
nesturesenldsfifimsiieuifisvey JsoraviliiAnauaaiaedeulunsindiduronduas
e lUldnuaidutaguuld

5) lumsiiagsinnuandiuglildnalunisussinana 1iesainnsussananadi
Aendeatuaruduiugliennsel 1éud suneumsiinzivseloadioaiannuduiuglensal
wazduneumnTgilasasiuliildanmudiniuslonsa

6) lumsiwszianudndiudld ldaunsadszananadennumenisinmsudadiieglu
sUTINAWWILE (Stemming and  Plural Removal) studafuniseniiasdmundiddaili
AspUARUATILA 1uideiliinsuladeglugunndwild iesndsnalfiAnaufianaiali
MR WU “made” TseglulstloamnuAniiugdld o1alilldiinalnenssdenisiuieuiiio
uidlesimsudadlyieglugusindwit vinliiAndi1 “mad” dadudiuansauidnideay daals
Aedeiiananlunisiaseinnudniiudldiug

7 avwdaiugldlunisussiduaunimsendunsiauuandrsiulugunesiiauls Wy
{4 A venin softwarel fnnsldnuiiinendn luvaugidld B vend software2 fnsldsudiing

1 Balunsldau gldnsassenaldanusineiu ndime gl A o1aldnugendulsiionisineny



62
feqlsidutou uifld B enaldwenduaslunmsvhaudidudoudassin software2 sihauldinenda
yi3enanlagasuiio nMsvhauiiugiu softwarel Taudrendt wilunsvinauiidudou software2
Tnudend fanuideilildinudssdiuneldnuntesuuemislim Srenadsmasonizeniu
gndodlumsdndrdunudigldala

8) JaymlunisimueddAglunisdnuunuszinmamnin iewinluusaznsdifieg1dl

' '
v a o v a

AdAgfiwananaiu dadudaduniseiniissfmuanquaddgiiansaldaudulunnsdnig

o

=

Wiguiigy
9) Yaymnlumsdnddiv lesantuuisdssiamannin 1wy anuledelauasanusiuag &
Auansnufniuiisdos dwaliianuddgyuesmenswasiuii 2 Ussamaunmilianuindedie

Yaglume

7.3 UoLAUDdLLUY

Tunsafiunwidel Idenunauideidddiunansayiulsuiaiuuseaniualy

v
=1

msdnddureninag dewvaludu 4 duw dadl
1) Wndszansnmnsatneiudamiugldaniuled denisfnnsesdoyailiieades
sanvsen1shenuAnulilnenslinilasiaiiavesivled

o o w

2) msvgrenguadrAglun1siiunyssianAuaInLar SLUNUTEIINANIAN LiaLiy

ANUYNABILALATEUAGUETY

=

3) YSuupamslasizdanudadiudlinsuuuguilannanuduiusleinsal Wesin

' v
Ya a =

sl msldngiitmuniueniios 2 ngwindudedilinseunqustnuuamAniiuglififnty
Tavianan

a) mstvuatindnuosauAnfiudld esainlundasainudafudlésidmn
Aud Ay TiLAnaeiy Wy ﬂ’nm\hﬁaﬁamméﬁau AAILiugae (thumbs  up) La1fideu
AwAniuglY nanfe anuAniuglidlminindmnmindefennnitanudndiuiiBeuiiouny
wa Wudu

5) Wutumeunisdansosuseloanudaiiudld Tasdaenizusylsaiifinndioudiou
goWfusviiu iWeananuRnnaalunmsiessinnudadiugls

6) Wiannmsienzisleaiinsldassmunuumumsifondesenliuag Weswniusslen
Srununnigldlddassmunuumunsiondesenlduaiinandsluudn

7 viindadslunisiusuifisuqmunineenduad 1wy neftuveswenduaifidng
Wisuiieu Wesannluwsiaznesduvewendnitinuamiluandnaiy

8) W@umé’aﬂa%ﬁﬂumﬂﬁﬁ’mﬁﬂﬂssmmmmwiuﬁﬁy’umaumﬁméﬁu ileanniivany
dadeiidnaronuindorerinnudfyveswenduas 1wy Suruanudadiudliiuanads

UssLnnann iy



63
9) wndunwivledvioduuanudadudlilunisussdulunsazduneu Wieiiuay

ONABIYBINTUTEIY



18015919949

[1] del Bianco, V., Lavazza, L., Morasca, S., and Taibi, D. A Survey on Open Source Software
Trustworthiness. Software, IEEE 28 (September — October 2011) : 67-75.

[2] ISO/IEC 9126. Software engineering Product Quality. 2001.

[3] Hauge, O., Osterlie, T., Sorensen, C.-F., and Gerea, M. An Empirical Study on Selection
of Open Source Software. In Proceedings of the 2009 ICSE Workshop on Emerging
Trends in Free/Libre/Open Source Software Research and Development, 42-47.
2009.

[4] Free Software Foundation, Inc. The GNU General Public License. [Online]. 2012.
Available from : www.gnu.org/copyleft/gpl.html [March 26, 2012].

[5] Andrew M. St. Laurent. Understanding Open Source and Free Software Licensing.
O’Reilly Publishing, 2004.

[6] Mohamed, A., Ruhe, G., and Eberlein, A. COTS Selection: Past, Present, and Future. In
Proceedings of the 14" Annual IEEE International Conference and Workshops on
the Engineering of Computer-Based Systems, 103-114. 2007.

[7] Sung, W. J., Kim, J. H., and Rhew, S. Y. A Quality Model for Open Source Software
Selection. In Proceeding of the Sixth International Conference on Advanced
Language Processing and Web Information Technology, 515-519. 2007.

[8] Feldman, R., Fresko, M., Goldenberg, J., Netetzer, O., and Ingar, L. Extraction Product
Comparisons from Discussion Boards, In Proceeding of the 2007 Seventh IEEE
International Conference on Data Mining, 469-47. 2007.

[9]1 Aciar, S., Zhang, D., Simoff, S., and Debenham, J. Informed Recommender: Basing
Recommendations on Consumer Product Reviews. Intelligent Systems, IEEE 22
(May - June 2007) : 39-47.

[10] lJindal, N., and Liu, B. Mining Comparative Sentences and Relations. In Proceedings of
the 21" national conference on Artificial intelligence, 1331-1336. 2006.

[11] Jindal, N., and Liu, B. Identifying Comparative Sentences in text documents. In
Proceedings of the 29" annual international ACM SIGIR, 244-251. 2006.

[12] Esuli, A., and Sebastiani, F. SentiWordNet: A Publicly Available Lexical Resource for
Opinion Mining. In Proceedings of the 5" Conference on Language Resources and
Evaluation, 417-422. 2006.

[13] Princeton University. WordNet. [Online]. 2012. Available from : wordnet.princeton.edu
[March 26, 2012]



[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

65

Hu, M., and Liu, B. Mining and Summarizing Customer Reviews. In Proceedings of the
tenth ACM SIGKDD international conference on Knowledge discovery and data
mining, 168-177. 2004.

Google. Google Custom Search APl [Online]. 2012. Available from
code.google.com/apis/customsearch/v1/overview.html [March 26, 2012]

vnikic at users.sourceforge.net. HTML Cleaner. [Online]. 2012. Available from :
htmlcleaner.sourceforge.net/ [March 26, 2012]

The Stanford NLP Group. Stanford CoreNLP. [Online]l. 2012. Available from :
nlp.stanford.edu/software/corenlp.shtml [March 26, 2012]

Mairiza, D., Zowsghi, D., and Nurmuliani, N. An Investigation into the Notion of Non-
Functional Requirements. In Proceedings of the 2010 ACM Symposium on Applied
Computing, 311-317. 2010.

Ganapathibhotla, M., and Liu, B. Mining Opinions in Comparative Sentences. In
Proceedings of the 22m International Conference on Computation Linguistics, 241-
248. 2008.

The Stanford NLP Group. The Stanford Parser. [Online]. 2012. Available from :
nlp.stanford.edu/software/lex-parser.shtml [March 26, 2012].

Zhang, K., Narayanan, R., and Choudhary, A. Voice of the customers: mining online
customer reviews for product feature-based ranking, In Proceedings of the 3
conference on Online Social networks, 11-11. 2010.

Wikipedia. Pearson product-moment correlation coefficient. [Online]. 2012. Available
from :  en.wikipedia.org/wiki/Pearson_product-moment_correlation_coefficient

[March 26, 2012]




WIAINITAlNUIING 18
CHuLALONGKORN UNIVERSITY



Comparative Result

Comparative Relation

Grammatical Relation

67

AANUIN N

o I

ANTIUANN

HadWsNsIIBUiBy

fio deyanadnsiildanmsinneinnuAndiugld Woosue
1 weriwslafiaunmiidnivdeseoniwenduasle
Usvneuludis  Fewelduad  Ussiampmanuazazuuy
ANIAN

ANUFNRUSIBUUIBULTBY

A ¥

flo TeyaiiuanstiansiUSeuiieu Ineusenaulumedoyaves

' '
a a

AdSeuisutasmiiuansiamsiisudiou Tnseuddele
fvunidu Fovonduns ﬁwﬁuamﬁqﬂszmmmmw wagAn
VYIIUILLANAUNIN

AMuduNUSlaensal

Ao AUFUNUSYeIduUsEnauluUsEleANS DANUFUNUS

sgmIeAtulselen



AARNUIN UV

FI8UAIFIAYEMIUNTITIMUNUTEANAUA N

[

mMaruIniuanssignsamdrdglundazUszianauamildludiunisiianunisduun

o

Uszvaann Feegludunaunisiasizianundiudlyd lneusznauludieg 5 Usziamamnin

[

£Dy

o

o
o o
o q
o

v 9

v 9

9.5

M1399 2.1 TensadAglunsiuunaunInUssnvetetiald

Fensmdfglun1sIwuNANAMUTENANNTRTBLA 35 A1 LaAIRINIT19N V.1

31813 d@AYUNTIMUNANNINUTLANANUTUAT 14 AT LAAIAINITIN .2

)
)
3)  s1un15AaAluNSTILUNALANUSTAVANTIAUESIUIY 73 A LansfemI5197 9.3
) swnmsmddalunssnunaunnyssiannislaeu 69 /1 uanein1sed v.4
)

31813 dAYUNTIMUNANNINAINEINTATUNITUIFITNY 63 A1 KAAIAIAITI

AdARY AdARY AdARY
accuracy failure rate reputation
add-on famous stable
availability fault tolerance stability
bug integrity standard
bugs license standards
completeness licensing standards compliance
consistency longevity standardize
correctness maturity standardized
critical failure professional support
dirty recoverability testing
durability reliable traffic
effectiveness reliability
A3 0.2 51SﬂﬁiﬁﬂﬁﬁiﬂumiﬁﬂLLUﬂﬂmmW‘Uizm%mmﬁum
AdARY AdARY AdARY
access control dirty safety
authentication environment secure
availability formula security
confidentiality integrity unsecured
corruption safe




69

M9 0.3 MemsdddalunsiuunaunnUsELnaNsTaU
ARy AdARY AdARY
accuracy generalize resource
add-on integration resource consuming
capacity latency resource utilization
capability limit response time
capabilities limits seo
computation Limitation seo friendly
concurrent transaction processing limitations search engine
consuming load search engine friendly
data loss load balance space
delay load balanced storage engine
effectiveness load balancing storage engines
efficiency compliance memory usage speed
execution speed miss rates system
extension module technical
extensions modules technicality
fast page rank theme
faster page ranks throughput
feature perform time behavior
features performance tool
translate plugin tools
feature-rich plugins transit delay
feature-set power wide use
functional powerful workload
functionality productivity
functioning quick




o w

AN V.4 S18ATANEALY

1)

Tun1sauunAUAINUTZANNTITIY

70

ARy ARy AdARY
3rd party environment scale
adaptabiltiy facility support
attractiveness famous template
book forum templates
books forums third party
beginner friendly to user
beginners get start tool
community human engineering tools
complex harder tutorial
complexity install tutorials
complicate installability understanding
complicated interface understandability
convenient learn usability
development costs learnability usability compliance
development-costs learning usefulness
difficult learning curve user
document likeability user friendliness
documented memorability user friendly
documentation operability user productivity
ease of use operate user reaction time
easier plugin user guide
easy popular well-documented
easy to use popularity
efficiency reputation
effort rewrite
end user sample
end users samples
end-user friendly save time




71

M15°9% 2.5 18n15AdAYluNSTIRUNAMNNUTELAN A NN TATUNITUN 95N

AdALY AdALY ARy
3rd party extendibility scalable
adaptabiltiy extensibility scale
add-on extensible scales
api extension set up
apis extensions setting it up
analysability flexibility setting up
analyzability flexible stability
changeability install suitability
co-existence installation support
coding standards integration template
complexity maintain templates
community maintenance testability
compatible maintainability third party
configure maintainability compliance tool
custom modifiability tools
customizable plugin understandability
customize plugins up to date
document portability update
documented replaceability upgrade
environment rewrite upgrading

extend

scalability

user friendly




72
AANUIN A

FensAFAYamIUN1sIUNUTEIANANSEN

o A

MarwnikanasenisidAgaldludiunsinumsduundssiananuian Jeegly
TunpunTIATIzinuAnuglY TneUsenaulddie 4 ngudndndy Al
1) sensidafylunsiuwundssiananuandeuin Pdeldnguaainanuideves Hu

o o o

wag Liu [14] Tefianuwau 2006 A1 uazlBANAEIATYAIwIU 21 A TALLARIAIAITIS

'
a

9 A.1

2) senmsmddglunsdwunussinnanuianideay $33uldngudananuideves Hu

wag Liu [14] Teflanuau 4783 A1 uazlfifiuAdrAtyanuau 10 Anlaauanesanisi
a2

3) semsadrdglunisdiundszianauiandlinannnniidiua 15 1 ey
WEAIRINNTIT A3

4 sensimddglunsdiundsziananuidandliinantesniidiuu 27 f lag
WAAIRINNTIN A4

o o

A15197 A.1 518n15AEARTuNTIRUNUSELANANNSANDIUINTALAY

v Y

AEIAY AdAgY AdARY
ability performance seo friendly
active power speed
easily professional update

extendibility quick upgrade
extensible scalability usability
facility scalable well document
functional security well documented

M3N7 A.2 ensedrdylunsIwunUEanaNUIANSR ULy

1)

AEIAY AdARY AdARY
consuming resource consuming steeper
learning curve rewrite steepest
loading steep unsecured
resource




o

MM3NN A.3 ensedrfglunsiwunyssananuIandsunuiinnnd

73

ARy AdARY AdARY
heavier highest many
heaviest large more
heavy larger much
high largest over
higher massive rather
M99 A.4 MemsmddylumsuunUssamaaEndaiinuiidesniy
AdNALY ARy ARy
do not light not
don't lishter slight
dont lishtest slichter
does not little slishtest
doesn't low small
doesnt lower smaller
doesnot lowest smallest
few n't tiny
less no under




/// \\‘ 213 »// ~
| Drupal | \Joomla
\ / 344 :

\\$< <221 213/7'
269 \ P 190
A

~~

b ordpress

Y

N



_

[ 75—
| Drupal ’Joomla

< 73

o /’
24
Wijdpﬁs

e /P
w Drupal wJoomla

b,

437 267

\ X

Wordpress

\\ //

/’/ 0! 57 >/
| Drupal ’Joomla

< 66

o /’
N
Wi:idpjs




- 236—>
\ Drupal | \Joomla
\\; < 309 \ /

J \
Wordpress
\: y
\\‘/

// 40 L \\
gakephp: < 38 C/odeignit{w

28—»{/ Zend |
- 51 \¥//




P 7 >
\Cakephﬁ < 3 G’/odeignit r
\

// 80 L
§akeph|d < 57 G’/odeignit r
\

[ o ? >
t;akephﬁ < 3 G’/odeignit r
\ \







29—»{Postgresiql
N - 50 N 4

N 168 >
(MSSQLLg 0 (MysQL |

F* 1

116 40 \168 99
4 11 50 /J TN
| Oracle 57——Postgresgl
N 4 99 N 4

7N - 7N\
(MSSQLlg 15 (MysQL |

y
[

3—H/F’ostgreskql
\\_/'q 13 \\¥/







81
AANUIN 9

Adeg1adayanlianisnisndiaus

Tumenuanduihinauesegnsdeyaiildanismsfiviaus Tngusznaude 3 da
egnadeyariuled lunsdidiodnsd 1 2 wag 3 uandldfinaed .1 as1eil 2.2 uas
31991 2.3 Iudy

fetnadeyarmnudniiugld Tunsdifodned 1 2 uay 3 wanldfaned 9.4 medt a5
LAEANT1ST 9.6 AIAG

£ 1 6 a

fegdayanadnsanuduiusnlinnduneunisiinsieianudaiugld Tunsdidiedig

712 hag 3 handlasan1snan 2.7 m19199 9.8 kagA15197 2.9 AUEIGU



13197 2.1 fegedeyadiuled Tunsdlfedied 1

82

e Forhudes oy iules eMsRoNALIST

viulad Wisuiieu

133 Wordpress vs. Joomla http://www.socialtechnologyrevi | drupal, joomla,
vs. Drupal: A ew.com/articles/wordpress-vs- wordpress,
Comparison of CMS joomla-vs-drupal-comparison-

Solutions ... cms-solutions

148 Comparing the http://www.resourcenation.com/ | drupal, joomla,
Numbers: WordPress, blog/comparing-the-numbers- wordpress,
Joomla, Drupal wordpress-joomla-drupal/31988/

151 CMS Comparison: http://www.youtube.com/watch? | drupal, joomla,
Joomla vs. Drupal vs. v=Onf SUv61id wordpress,
WordPress - YouTube

152 Drupal, Joomla and http://justcoded.com/implement | drupal, joomla,
WordPress Comparison | | ation/drupal-joomla-wordpress- | wordpress,
JustCoded comparison/

157 Drupal vs Joomla vs http://www.comentum.com/drup | drupal, joomla,
WordPress - Open al-vs-joomla-cms- wordpress,
Source CMS comparison.html
Comparison

161 WordPress vs Joomla vs | http://techcores.com/2010/09/w | drupal, joomla,
Drupal | Tech Cores ordpress-vs-joomla-vs-drupal/ wordpress

162 Trends: WordPress vs http://kovshenin.com/2010/trend | drupal, joomla,
Drupal vs Joomla - s-wordpress-vs-drupal-vs-joomla/ | wordpress,
Konstantin Kovshenin

188 A comparison between | http://www.databasepublish.com | drupal, joomla,
Joomla and Drupal | /blog/drupal-vs-joomla
DPCI

189 Comparison - Drupal vs | http://techdraginfo.blogspot.com | drupal, joomla
Joomla (Drupal Rocks) | /2011/12/comparison-drupal-vs-

joomla-drupal.html

191 Wordpress vs Joomla http://www.wordpressvsjoomla.c | joomla,

om/ wordpress

192 WordPress vs Joomla - | http://www.miracletutorials.com/ | Joomla,wordpre
Review | Miracle wordpress-vs-joomla-review/ ss
Tutorials

193 Joomla And WordPress: | http://wp.smashingmagazine.com | joomla,

A Matter Of Mental /2010/05/03/joomla-and- wordpress

Models | Smashing ...

wordpress-a-matter-of-mental-

models/




= o " w I3 ¢ N o A
M1519N .2 WU@SWQW@H@LUUISUG] Iuﬂimmamw 2

83

e Forhudes oy iules eMsRoNALIST

viulad Wisuiieu

369 Cakephp and Yi: http://stackoverflow.com/questio | cakephp, yii,
similarities/differences/s | ns/4302405/cakephp-and-yii-
peed? - Stack Overflow | similarities-differences-speed

370 My findings in Yii and http://php- cakephp, vii,
comparisons to thoughts.cubedwater.com/2008/

CakePHP | Jonah's my-findings-in-yii-and-
Thoughts comparisons-to-cakephp/

371 php5 - PHP http://stackoverflow.com/questio | codeigniter, yii,
Frameworks: ns/2985413/php-frameworks-

Codeigniter vs. Yii vs. codeigniter-vs-yii-vs-custom
Custom? - Stack ...

456 For Complete ERP http://stackoverflow.com/questio | cakephp,
Development: CakePHP | ns/8029506/for-complete-erp- codeigniter,
or Codelgniter? development-cakephp-or-

codeigniter

458 php - chossing Yl or http://stackoverflow.com/questio | vii, zend,
ZEND for my big project | ns/8727482/chossing-yii-or-zend-

- Stack Overflow for-my-big-project

470 How does Drupal 7 http://www.quora.com/How- codeigniter, yii,
compare to Code does-Drupal-7-compare-to-Code-
Igniter and Yii Igniter-and-Yii-frameworks-for-
frameworks for web web-applications
applications?

479 PHP framework | http://www.izap.in/hbrowse/45:4 | cakephp,
symfony | cakePHP | 2/php-frameworks codeigniter,
Codelgniter | ZEND zend,

508 Yii vs. CakePHP 2 - http://vschart.com/compare/yii/v | cakephp, yii,
vsChart.com s/cakephp

510 Using dhtmxConnector | http://docs.dhtmlx.com/doku.ph | cakephp,
with Codelgniter, YII, p?id=dhtmlxconnector:framewor | codeigniter, yii,
CakePHP frameworks ks

527 frameworks such as http://santexgroup.com/content/ | cakephp,
Cake, Codelgniter, php-mysgl-frameworks-and- codeigniter,
Symfony & Zend content-management-systems- zend,

cakephp-codeigniter-symfony-

joomla-zend




= o " w I3 ¢ N o A
M1519N 0.3 WU@SWQW@H@LUUISUG] Iuﬂimmamw 3

84

e Forhudes oy iules eMsRoNALIST
viulad Wisuiieu

543 MySQL vs PostgreSQL - | http://www.wikivs.com/wiki/MyS | mysqgl,postgresqgl
WikiVs QL vs PostgreSQL ,

544 PostgreSQL vs. MySQL: | http://www.eweek.com/c/a/Linu | mysql,postgresqgl
How to Select the Right | x-and-Open-Source/PostgreSQ