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ABSTRACT

This paper proposes a detection scheme of duplicate bug reports in
open-source projects based on the class information associated with
centroid to enhance the detection performance. This method is extended
from the previous one which used only centroid method without
considering the effects of both inner and inter class. Besides, this method
also improved the use of normalized cosine previously for identifying the
similarity between two bug reports by denormalized cosine. The
effectiveness of this method is verified in an empirical study with three
open-source projects, SVN, Argo UML, and Apache. The experimental
results show that this method outperforms other detection schemes by
about 10% in all cases.

TOM TAT

Bai bao nay giot thiéu mot phiong phap do tim nhing bao cao 161 trimg
nhau trong nhitng kho phan mém md nguén mé, dwa vao théng tin 1op
két hop voi centroid dé tang cwong viéc thuc thi do tim. Phwong phdp
nay dwoc mo rong tie mot phwong phap truoc dday do ho chi s dung
centroid ma khéng quan tam dén sw anh huong cia cdc nhdn t6 inner va
inter bén trong 16p. Ngoai ra phwong phdp ndy ciing cdi tién viéc sir
dung normalized cosine truée day cho viéc danh gia sw giong nhau giita
hai bdo cdo 16i bang viéc sir dung denormalize cosine. Hiéu qua ciia
phuwong phap nay dwoc chimg minh thong qua viéc thuc nghiém voi ba
dw dn md nguon mé: SVN, Argo UML, va Apache. Két qua thwc nghiém
cho thdy phuwong phép nay tot hon cdc phwong phdp truée day khodng
10% trong tat ca ba dy dn.

Trich dan: Nhan Minh Phuc va Nguyén Hoang Duy Thién, 2017. Sir dung thong tin 16p két hop v6i centroid
trong viéc do tim nhiing bao cao 16i trung nhau. Tap chi Khoa hoc Truong Pai hoc Can Tho. So
chuyén dé: Cong nghé thong tin: 34-41.

1 GIOI THIEU

Trong van dé& bao tri phan mém, viéc tim ra
nhimg 16i ciing nhu nhimg vin dé& khong binh
thuong 1a mot xur Iy quan trong dé tranh nhimg rai
ro. Thong thudng, nhitng tinh hudng nay s& dugc
miéu ta lai va giri dén hé théng quan 1y bao cao 16i
Sau khi nhitng bao cao 16i
duoc guri, mot hoac nhiéu nguoi s€ duogc giao

nhu Bugzilla, Eclipse...

nhiém vu phén tich nhitng 18i nay va chuyén dén
nhimg 13p trinh vién phu hgp cho viéc xir 1y 16i.
Theo nhitng bai bao gin ddy, van dé do tim 13i
trung nhau dang nhan dugc nhidu sy quan tdm cua
c4c nha nghién ctru, 1y do chinh 13 do sb lwong béo
c4o 13 tring nhau da ting dén 36%. Cu thé véi du
an cua Eclipse duoc théng ké tir thang 10/2001 dén
thang 8/2005, c6 18,165 bao cio 16i, trong d6
nhimng 15i tring nhau chiém téi 20%. Ngoai ra,
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theo dit liéu ctia Firefox duoc thdng ké tir thang 5/
2003 dén thang 8/2005 c6 2,013 bao céo 16i duoc
gtri, trong d6 30% 1a nhitng bao céo 13i tring nhau.
Gén day véi Mozilla (Boiselle ef al., 2015), tir
01/2009 dén 10/2012, mdi thang ho phai xir Iy gan
2,837 16i v6i sy hd trg gan 2,221 1ap trinh vién. Tir
s6 lidu thong ké cho thay s lwong nhirng béo co
16i tring nhau 14 rat 16n, diéu nay cho thiy tim
quan trong cua viéc dua ra nhimg giai phap trong
viée xir 1y 15i tring nhau 1a hét sirc can thiét va cap
bach. Vi vay, viéc nhan biét nhimng bao cao 16i tu
dong déng vai tro rat quan trong va mang lai nhiéu
loi ich. Thir nhét, no tiét kiém duoc thoi gian va
cong strc con ngudi cho viée phan tich 16i. Thir hai,
nhitng thong tin chia trong nhiing bao cao 16i
trang nhau c6 thé rat hiru ich cho viéc tim ra
nguyén nhan va cach xir 1y 16i.

Duplicate

Assigned

Rejected

Deferred

Not A Bug

Pending
Retest

Reopened Retest

Verified
Closed
Hinh 1: M6 hinh bao cao loi

Quy trinh bao céo 16i dugc thuc hién nhu Hinh
1. Khi mét bao cdo 16i vira duoc giri dén, no s&
dugc gin trang thai “New”. Sau d6 18i s& dugc bd
phan kiém tra 15i (tester) kiém tra, néu day 1a 15i
that s& dugc giao cho mot 1ap trinh vién tuwong Gng
dé xur ly, khi dé trang thai bao céo 15i s& la
“Assigned”. Trang thai “Open” la khi lap trinh
vién bat dau phan tich va tién hanh xir 1y 16i. Néu
qué trinh kiém tra phat hién béo cao 16i nay da
duogc bao trude d6 rdi, khi do gan trang thai la
“Duplicate”. Trang thai “Rejected” dugc gan nhan
khi tester phat hién 16i nay khong c6 that. Néu béo
c4o 161 ma khi xtr 1y 13i lién quan dén qua nhiéu
yéu t ¢ thé anh hudong dén phan mém, khi d6 15i
ndy sé dugc sira trong phién ban sau va bao cao 16i
dugc dan nhadn “Deferred”. Trang thai “Not a
bug” dugc gan khi tester phat hién 16i ndy khong
phai 1a mot 18i phan mém ma thudc chirc ning
phan mém khéng hd trg. Trang thai “Fixed” dugc
gan khi lap trinh vién da xir 1y xong 15i va chuyén
dén bo phan kiém tra 16i dé kiém tra lai. “Pending
retest” 1a trang thai ma bao céo 15i dang trong qué
trinh kiém tra lai. “Retest” 1a trang thai bao cao 16i
duogc kiém tra lai dé biét 15i da sira xong hay chua.
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Néu tester phat hién van con 16i, khi d6 bao cao 16i
s& dugc gan “Reopen”, khi d6 bao cio 16i nay sé
dugc xtr 1y lai. Néu tester xac nhan béo cdo nay da
duoc stra xong, khi d6 s€ dugc gan nhan “Closed”.

Theo tim hiéu trong nhimg nim gan day, tinh hinh
nghién ctru vé bao c4o 13i tring nhau trong cac kho
phfin mém mo tai Viét Nam con rat han ché va hau
nhu chua c6, hau hét nhitng nghién ctru chi tap
trung & nudc ngoai. Tuy nhién, phan 16n phwong
phéap ho st dung mé hinh khong gian vector
(Vector Space Model) két hop véi viéc tinh do
gidng nhau gitra hai bao cao 15i (Hiew, 2006;
Chen, 2011; Du, 2011; Tsuruda et al., 2015; Lee et
al., 2015). Gan day phuong phéap xir Iy ngdn ngir tur
nhién (Wang et al., 2010) dd dugc gidi thiéu,
phwong phap nay dugc thuc hién két hop vé6i théng
tin thyc thi cua bao cdo 16i, mic du két qua cho
thiy co sy cai thién trong viéc do tim 15i trung
nhau so v6i nhitng phuong phép trudc, nhung higu
qua van con kha han ché. Chinh vi diéu nay,
phuong phap dugc gidi thi€u véi viée st dung xir
1y ngdn ngit tw nhién co ban két hop vdi centroid
class dé tang do chinh xac trong viéc do tim nhiing
béo cao 16i trung nhau, do phwong phap nay xem
xét dén nhimg tac dong cua ca hai 16p bén trong 1a
inner va inter. K&t qua thuc nghiém di cho thiy
phuong phap nay co sy cai tién dang ké so véi
nhitng phuong phap trude day.

2 VAN DE DO TiM LOI TRUNG NHAU

Khi nguoi dung sir dung phan mém phét sinh
15i, thong tin bao co 15i khi d6 s& dugc gui dén hé
thong quan 1y phan mém tuong tmg. Mot thong tin
bao cao 18i 1a mot dir liéu co cdu tric bao gdom
nhiéu truong nhu: tém tit 18i (summary), mod té 161
(description), hé diéu hanh sir dung (OS)...
trong Hinh 2. Truong tom tat 151 thuong 1a nhung
mo ta ngin gon vé& van dé 15i phat sinh, trong khi
d6 truong mo ta 16i thuong duge xem la quan trong
nhit, Iy do trudong nay mé ta chi tiét vé 16i phat
sinh cling nhu thao tic nguoi dung thyc hién gay ra
16i. Trudong hé didu hanh s& cho biét thong tin hé
diéu hanh cta nguoi dung khi st dung phan mém
gdy ra 161, diéu nay ciing gitp dé dang hon cho lap
trinh vién trong viéc khac phuc 18i phin mém.
Ngoai ra, nd ciing ¢6 phan binh luan cho nhing
ngudi bao cao 16i khac binh luan. Néu mét bao cdo
16i 1a bao céo dau tién, nd duoc goi 14 bao cdo 16
chinh (master bug report). Nguoc lai, n6 sé& dugc
gan 18i tring nhau sau khi duoc xtr 1y kiém tra
gidng bao céo 1i chinh. Trong Hinh 3, bo c4o 15i
c6 mi s 983 duoc thong bao tring vai béo cao 16i
trude d6 co ma sb 88. Bé do tim nhitng bao céo 15
tring nhau, dau tién ching ta phai rit trich nhiing
thong tin van ban tir nhitng bao cao 156i. Thong
thuong, mot bao cao 15i bao gdm nhiéu thong tin
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nhu noi dung tom tat 18i, phan mé ta 15i, hé diéu
hanh...

Issue list: (6 of 6) Frst Last Prev Mext
Issue #: 4002 Platform: ax v Reporter: ashical (Ashik &)
Component: youm v 0s: v AdcC
SubComponent: andromoa module v Version: v CC: None defined
Status: NEW Priority: »3 v
Resolution: Issue oerccy v

type:
Target - v
milestone:
Assigned to: rastaman (Ludovc Matre)

URL:
* SUMMANY: Not able to lad XMI Cested by AndroMOA into ArgoUML
Status
wehiteboard:
Attachments: 20 Slename

Description: Opened: Thu Feb 23 19:42:00 0800 2006 Sort by: Oldest first | N

Hi all, I've tried the

e latest ArgoUNL 0.20 today
perforaed =

1) Crested a nev AndroMDA J2EE project froa Maven

The folloving are the steps

Hinh 2: Vi du vé cac thong tin trong mgt bao
cao loi
3 PHUONG PHAP DO TiM LOI TRUNG
NHAU

3.1. Téng quan vé xir Iy do tim 15i

Dé xac dinh ching hay mot bio céo 15i vira
duge nguoi dung gii dén co tring véi nhitng béo
cdo 16i da duoc giri trudc day hay khong véi
phuong phéap két hop thong tin 16p véi centroid.
Phuong phap nay dwoc ké thira va cai tién tir
phwong phéap sir dung dic diém 16p trong centroid
(Guan et al., 2009), trong d6 xem xét ca hai dac
diém trong lugng bén trong 16p dé cai thién cho
viéc phan loai bao céo 16i, cling nhu xem xét thong
tin 16p lién quan dén trong lwong tir. Trong nghién
ciru nay, mot 16p dugc dinh nghia nhu mdt mot
cum bao céo 13i tring nhau. Trong tap dir liéu, viéc
xem xét bao cao 16i trung nhau dya vao thong tin
dugc danh dau trong bao céo 16i ¢ dang “This bug
has been marked as a duplicate of <bug report
ID>” nhu vi du trong Hinh 3. Khi d6, thong tin
centroid c6 thé duoc trich ra tir mdi cum dé tinh su
gidng nhau giita cic bao c4o 16i. Toan bd quy trinh
xtr 1y bao céo 13i tring nhau theo phuong phap nay
duoc thyc hién nhu Hinh 4, trong d6 thé hién toan
bd quy trinh xir Iy bao céo 16i trung nhau theo
phuong phép duoc gidi thidu, bao gdm nam budc,
cac bude thyc hién s& duoc mo ta chi tiét bén dudi.

O Hinh 2 va Hinh 3, ndi dung béo céo 156i ngoai
nhitng thong tin hiru ich nhu mo ta 16i, nd ciing
chira nhiéu thong tin khong that su co ich cho viéc
tur dong do tim 16i trung nhau, vi du nhimng tir nhu
“and, or, not, but, very...” hay nhitng diu cau nhu
déu gach ngang, dau ngogc don..., vi vy viéc loai
b6 nhitng tir khong can thiét nay rit quan trong,
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anh huong nhiéu dén sy chinh xac cua cac phuong
phap do tim.

Bug 983 : Implement Import in the File Menu
Last modified: 2008-11-03 05:56
project Version: Component
processing -l unspectied -l ode .l
Status Resolution Prionty: Seventy
RESOLVED OUPLICATE of P2 normal
bug
Platform Qs
Al -l an i)
Reporter: Assigned To
orgicus fry
Attachment Type Created Size Actions

Lescoguon: Opened: 2008-10-25 15:18

An Import leuwe would be very handy for easier collaboration.
Something Ik

File > Import > from Owrectory

1t would just copy the copy the contents of the selected Directory to the
default Sketches folder (or whatever is set in Preferences)

File > Import > from ZIP

It would un2ip the contents of the selected ZIP to the default Sketches
folder (or whatever is set in Preferences)

1 can’t implement this by my own at the moment, but I think s an
acomphshable task and it would help people exchange sketches easier.

Thank you!
Addmonal Comment #1 From fry 2008-11-03 05:56

=== Thiz bug has been marked 3z 8 duphcate of

Hinh 3: vi du mt bio c4o 16i trung nhau trén
SVN

3.1.1 Xurly ngén ngir tyw nhién

. Xur ¥ ngon . Lo
Bio cio 10i di » ngi ty nhién » Tinh dic diem lop
c6 trong kho

3

Bio cio 16i méi
dugc goidén

Chuyén sang mo
hinh khong gian
vector

Tinh ECCI
Centroid

}

Tinh Denormalized
Coside Similarity

Sip xép danh
sich bio cdo 16

trune nhau

Hinh 4: mé hinh xir ly 16i triing nhau

Trong budc nay, mdi bio céo 16i s& duogc rut
trich thong tin tir hai truong chinh trong bao céo 16i
gdm truong tom tit 18i (summary), md ta 15i
(description), do cac thong tin tir hai truong ndy
md ta day du va c6 nghia dé hd trg viée xir 1y 16i.
Sau d6 thong tin nay s€ dugc xur ly thong qua céac
bude xir 1y ngdn ngit ty nhién & mirc co ban gdm
tach tir (tokenization), tiép theo 1a loai bo nhiing tir
khong c6 nghia (stop words) vi du nhu nhiing tur
“the, and, or,...”, sau d6 tién hanh chuyén tht ca
cic dang bién thé cia mot tir trd vé tir gbe
(stemming). Nhiing thao tic xt 1y ngdn nglr tu
nhién co ban nay duoc hd tro bai cong cu hd tro



Tap chi Khoa hoc Truong Pai hoc Can Tho

WVTool (Word Vector Tool). Cong cu nay giup
viéc xur ly cac thao tac xur ly ngdn ngit tu nhién
nhanh va dé dang hon.

3.1.2  Tinh trong lwong ddc diém I6p trong
bdo cdo 16i
Trong quy trinh xu 1y bao cdo 16i, viéc tinh dic
diém trong luong 16p v6 cung quan trong, n6 anh
huéng truc tiép dén két qua xac dinh sy giong nhau
gitra hai bao cao 16i. Mdi tir trong cac bao cao 16i
s& dugc xac dinh va chuyén sang mé hinh khéng
gian vector twong Ung voi mot trong lugng.
Phuong phap nay duoc thira ké va cai tién tir Class-
Feature-Centroid (CFC)

Bang 1: Cac cong thirc tinh trong lwong bén
trong 16p inner

Tén cong thirc Chirc nang

EXP-DF (CFC) bry
ILlnner = plCil
TF ILlnner tfijk
EXP-TF Iilnner - btfijk
DF}.
EXP-TF-DF Il — btfiijIC—jll

mnner

(Guan et al., 2009; Eui-Hong Han va George
Karypic, 2000), va trong lugng dic diém 16p
(Zhang et al., 2012). Trong CFC, trong lugng cta
tir wy duge tinh nhu sau:

12
IC]

ty
w;j =blCl x 1og(m) (3.1)

Trong d6 ¢ 14 tir (term) trong bao céo 15, Dth la
sO bao cao 161 chira #; cua 16p C;|C)| 1a s6 bao cao
16i trong 16p C;, |C| 1a tong sb 16p, CF la s6 16p
chta 1, va b 1 tham sb 16n hon mot, ding dé diéu

DF{_

b
chinh cho trong luong w;. Trong CFC, b ‘' xem
xét dén sb bao cao 16i chira mic do xuit hién
thuong xuyén ciia mét tir bén trong 16p. Cong thic
log xem xét muc do gidng nhu IDF (inverse
document frequency) truyén thong. Phuwong phéap
clia chung ti dugc cai tién tir CFC va trén co s&
dua vao (Guan ef al., 2009), khi d6 mirc d6 thuong
xuyén ciia mot tlr #f; cua # trong bao céo 16i dj,
thudc 16p C;duogc tinh nhu sau:

fre(t;)
fre(t)+d+h x

thijk = 7 (3.2)

dlyyy

Trong d6 fre(t;) 1a sb 1an xuat hién cia # trong
béo c4o 13i dy hodc cua 16p C;, d 1a tham sb diéu
chinh tranh cho mau sd bang 0, 4 1a tham sé anh
huong dén chiéu dai cua bao cao 18i, d/ 1a chidu dai
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cua béo céo 16i dj hodc tong chiéu dai trong 16p C;,
avg 1a trung binh cta chiéu dai cac bao céo 13i.
Néu #; €dj, khi d6 dl,, dugc tinh nhu sau:

Ldpec 41(dim)
Leqec Gl

Trong d6 |Cylla sb bao céo 15i trong Cn Néu
t; € Cj nhung ¢; g d, khi do:

Ldpec A(dm)
IC]

Trong d6 |C| 1a tong s 16p, d va h 1a hai tham
s0, va nd ¢6 thé nim trong mot khoang gia tri tiy
theo tap dir li¢u. Tuy nhién, trong nghién ciru nay
chi x4c dinh 0.3 <d <0.8 va 1.5 <h <20.0. Ly do
d va h cho két qua t6t nhét trong tf; jk khi chiing t6i
tién hanh thuc nghiém dé tim ra cac gia tri t6t nhat
ctia hai tham s6 nay.

dlapg = 3.3)

dlgyy = (3.4)

a. Chi sé tac dong bén trong 16p Inner

Vi viéc mé rong thong tin dua vao 1op, khi doé
bdn cong thirc dé tinh chi sd tac dong bén trong 16p
Inner dugc gidi thiéu, va dugc tién hanh thuc
nghiém dé tim ra mot cong thire tot nhat. Bang 1
cho thiy bdn cong thirc ding dé tinh trong luong
bén trong 16p Inner.

b. Chi sé tac dong bén trong 16p Inter

Pé ting cuong do chinh xdc trong viéc phén
loai bao cao 10i doi véi chi s6 bén trong 16p Liner,
trong truong hop nay st dung theo phuong phap

CFC:
— loe (JEL
\cF,

Néu tir 4 xudt hién trong tAt ca céac 16p, khi d6
Iinter =0, do |C| =CF,,, Néu tir # xuat hién chi
trong mot 16p, khi do Ify., = log|C|. Trong
truong hop ndy, # ¢6 su phan bict t6t nhét trong cac
16p bao céo 16i tring nhau.

i
[lntE

(3.5)

3.1.3 Centroids va centroids mo rong

Bao cao loi A

Centroid

Bao caoloi 8

Bao caoloi C

Hinh 5: M6 hinh centroid
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Phuong phép trong (Hiew, 2006) st dung md
hinh khong gian vector cho cum bao cao 15i cia
centroid. Trong phuong phap nay, nhitng bao cao
16i trung nhau cta cing mot nhom thi duoc xem
nhu mét cum, va vector centroid chinh 1a trung
binh cong cuia cac bao céo 18i trong ciing nhom nay
nhu trong Hinh 5, khi d6 né dugc xem nhu la méot
béo cao 16i mai, didu nay c6 nghia 1a khi mot bao
cao moi duge gui dén, no6 s& dugc so sanh véi
vector centroid ciia nhitng cum da co trong kho 15i
thay cho viéc so sanh véi timg bao cao 16i. Trong
khi do, centroid m¢ rong su dung trong phuong
phap gidng centroid nay, tuy nhién diém khac biét
1a n6 sir dung 16p, trong d6 xem xét dén cac 16p
inner va inter nhu da dé cdp phan 3.1.2 va 3.1.3
bén trong cing mdt centroid. Pidu nay gitp cai
thién viéc so sanh chinh xac hon giira hai bao céo
16i. M¢ rong centroids 1a mot trong nhiing thanh
phan quan trong hd trg viéc tim ra sy giéng nhau
giita cac bao cdo 16i, n6 1a trung binh cong cia cac
vector bao cdo 15i trong cting mot 16p Cj:

6= |C|2d"

dkEC]

(3.6)

3.1.4 Tinh sw giong nhau gitta cdc bao cdo
10i voi denormalized cosine

Trong budc nay s& tién hanh xac dinh sy giéng
nhau gitta cc bao cao 16i, khi c6 mot bao céo 16i
méi duge giri dén, n6 s& duoc tinh toan dé xac dinh
chéng hay no c6 tring lip v6i nhimng bao co da
ton tai trudéc d6 hay chua. Phuong phap truyén
thong sir dung cosine similarity truyén théng nhu
sau:
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Tuy nhién, v6i cosine similarity n6 khong xem
xét sy tac dong cua dir liéu &’b, ma chi cho thdy su
khac nhau gifta hai bao cdo 15i dyva dy, Vi vay,
phuong phap dugc gigi  thigu st dung
denormalized cosine (Guan et al., 2009) dé xem
xét trong nhitng thay ddi cua centroid khac nhau
trong cac 10p, diéu nay gitp cai thién viéc do tim
tring nhau trong cac bao céo 16i. Hinh 6 cho thay
cach tinh str dung denormalize cosine.

A

Hinh 6: Denormalize cosine
3.1.5 Sdp xép cdc bdo cdo 16i tring nhau

Khi ¢ nhing bao cdo méi duge guri dén, nhiing
bao cao nay s€ dugc thuc hién kiém tra va so sanh
xem c6 trung v6i nhiing bdo cdo da dugc gui trude
d6 khong? Do phuong phap nay sir dung thong tin
centroid 16p mé rong, khi d6 nhitng bao cao 16i
duogc giri dén s& dugc tinh va sap xép theo gia tri
gidng nhau nhét tir cao xudng thap theo danh sach
top 20.

. dg.d ] . A

Sim (dg,dp) = # (3.7) 4 KET QUA THUC NGHIEM
a1y 4.1 Mbi truong thue nghiém
Biang 2: Thong tin vé datasets ciia 3 dy 4n ngudn mé

Mo ta ArgoUML Apache SVN
Ngon nglr Java C C
Loai phan mém UML Tool HTTP Server SCM tool
Kho chira 101 Tigris Bugzilla Tigris
Thoi gian thu thép 02/2000-05/2007 01/2001-02/2007 03/2001-05/2007
S0 bo cdo 16i 4,613 2,771 2,296
S6 bao céo 10i trung 755 614 313

Phuong phép cuia chung t6i di tién hanh thuc
nghiém vé&i 3 kho bao cdo 16i ctia nhimg du 4n
phan mém mo 1a Argo UML, Apache, va SVN.
Théng ké chi tiét vé 3 kho phdn mém nay dugc mo
ta trong Bang 2. P& danh gia phuong phap do tim
nay, khi d6 don vi do luong goi 1a recall rate dugc

st dung, né duoc tinh dya trén bao nhiéu bao cao
15i ¢6 thé duoc do tim dung trong danh sach nhing
béo céo 16i trung nhau, phuong phap nay dugc sir
dung phd bién trong viéc danh gia két qua tim bao
c4o 16i tring nhau va dugc dinh nghia nhu sau:

S6 nhirng dy doan ding

Recall rate =

Téng s6 nhitng bao c4o 16i trung nhau
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(4.1)



Tap chi Khoa hoc Truong Pai hoc Can Tho

4.2 Nhirng nhan t6 tic dong dén phwong
phap do tim

Trong phan nay mudn thao luin nhiing nhan t6
anh huéng dén phuong phéap duoc gi6i thidu. Thi
nhit 13 coéng thire dugc chon cho viée tinh trong
luong ddc diém 16p. Thir hai va thir ba lién quan
dén viéc xéac dinh gia tri tdt nhit cho céc tham sb b,
d, va h. Cubi cing 1a cong thirc tinh sy gidng nhau
giita hai bao c4o 16i str dung denormalized cosine.

4.2.1 Trong lwong ddc diém I6p

Trong phan trudc di gisi thidu bon cong thirc
khéc nhau cho viéc tinh trong lugng ting tir, trong

86 chuyén dé: Cong nghé théng tin (2017): 34-41

nhitng bao céo 15i dya vao 16p bao gom: EXP-DF,
TF, EXP-TF, va EXP-TF-DF. Khi tién hanh thuc
nghiém dé tim ra cong thire t6t nhit cho viéc tinh
trong lwong dic diém 16p, qua quan sat két qua
thuc nghiém cho thiy rang EXP-TF-DF cho két
qua tot nhat trong bdn cong thirc. Ly do EXP-TEF-
DF cho két qua tot nhét c6 thé giai thich 1a do hd
trg nhiéu cho théng tin tir dwa vao 16p, diéu nay
cling giai thich Iy do CFC cho két qua khong tot
bdi né da khong xem xét sy tac dong nhitng tir
thudng xuyén xuat hién trong bao céo 18i dua vao
16p. Hinh 7 cho thay su vuot trdi ctia phuong phap
EXP-TF-DF.
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Hinh 7: So sianh bon dang cong thirc tinh trong lwong 16p Inner

4.2.2 Thamsé b

Tham sé b déng vai trd quan trong trong EXP-
TF-DF, do d6 viéc thuc nghiém dé tim ra gia tri tot
nhét cho tham s6 b 14 can thiét dé tim ra gié tri b t6t
nhit trong phuong phap cua chung t6i. Két qua
thuc nghiém cho thdy rang gia tri b khong cé thay

d6i nhiéu khi b 16n hon 50, trir du an SVN ¢6 tac
dong nhé nhung khéng dang ké. Do dé, trong
phuong phap nay da st dung b=50 cho cac thuc
nghiém con lai. Tuy nhién, gia trj b c6 thé s& co
thay ddi tuy dit liéu thyc nghiém. Hinh 8 cho thay
két qua thyc nghiém ddi véi tham sb b.

100%

90%

e bk = 2 o

100% -

30%

70%
60% J!

Recall Rate
r =

e b210

Recall Rate

.
'

50%

Recall Rate
&

e b=10

—#— b=50
40%

—#—b=50

. By
Top 20 béo céo lai tring nhau ¢

0%

Top 20 béo c40 181 triing nhau

@ b=100

Top 20 béo céo 13i tring nhau

12345678 91011121314151617181920 1234567

8 9 10111213 14151617 18 13 20

123 45678 910111213 141516171819 20

a) SVN

b) ArgoUML

c) Apache

Hinh 8: Tim gi4 tri tot nhit cho tham s6 b

4.2.3 Thamsédvah

Tham s6 d va h ciling ¢6 anh hudng truc tiép
dén EXP-TF-DF, do d6 viéc xac dinh gia tri t6t
nhat cho d va h ciing gop phan quan trong trong
phuong phap duoc gidi thiéu. Do do, viéc thuc
nghiém ciing duoc tién hanh dé thiy sy anh hudng
cua d va h trong EXP-TF-DF, véi 0.3 <d < 0.8
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va 1.5 < h < 20. Do c¢6 nhiéu su két hop gia tri
gitra d va h, trong bai bao nay chi trinh bay mot vai
truong hop minh hoa chinh dé tim ra gia trj tot nhét
cho d va h. Tir két qua thuc nghiém nhu trong Hinh
9 d3 x4c dinh duoc gia tri tbt nhat cho d va h vdi
d=0.3, h=1.5. Tuy nhién, gia tri nay co thé thay dbi
tuy theo nhiing tap dir liéu khac nhau.
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Hinh 9: Tim gia tri tot nhit cho tham s6 d va h trén SVN

4.2.4 Denormalized cosine measure

Trong CFC, viéc tinh do giéng nhau gilta cac
béo cao 16i str dung denormalized cosine measure
Dé thdy rd sy hiéu qua ciia né so voi cach truyén
thong st dung nomalized cosine, viéc thuc nghiém
dugc tién hanh dé so sanh hai phwong phép nay.
Quan sat két qua thuc nghiém cho thay rang
phwong phap denormalized cosine cho két qua tbt
hon phuong phap normalized cosine trong ca ba du
an.

4.3 So sanh phuong phap dwgc gigi thiéu
v6i cac phwong phap khac

mdt s6 phuwong phap do tim tring nhau da dugc
cong bd trude day. Cu thé 1a phuong phap cia
(Hiew, 2006; Chen, 2011; Du, 2011; Guan et al.,
2009), thuc nghiém da tién hanh dé so sanh, két
qua so sanh nhu Hinh 10a dén 10c. Tir két qua thuc
nghiém, chung ta thay rang phuong phap nay cho
két qua do tim tdt hon so véi cac phuong phap
khac. Piéu nay cho thay su hiu qua cua phuong
phap, khi xem xét cac yéu t6 lién quan dén thong
tin 16p dya vao centroid, trong viéc tinh trong so
clia tir trong cac bao céo 15i, ciing nhu hiéu qua cta
cach dung phuong phap denormalized cosine.

Dé thay sy hiéu qua cua phwong phap nay véi
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Hinh 10: So sach phwong phap dwgrc gidi thiéu véi cac phwong phap khac

5 KET LUAN

Viéc do tim trung nhau cua nhirng bao cao 16i
la mét trong nhing van dé quan trong trong viéc
bao tri phin mém trong nhitng nim gan day. Bai
bao nay gidi thiéu mdt phuong phap do tim dua
vao thong tin 16p két hop véi centroid dé cai tién
viéc thyc thi do tim nhimg bao cdo 15i trung nhau.
Két qua thyc nghiém tir ba dy an ma nguén m& cho
thiy phuong phap ndy mang lai hiéu qua cao trong
viéc do tim cic bao cio 16i trung nhau, dic biét la
khi so sanh véi cac phuong phap duge gidi thi¢u
truée ddy, phuong phap cua chung t6i di cho két
qua tt hon va hiéu qua hon trong viéc do tim
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nhimg bao céo 16i trung nhau khoang 10% so véi
cac phuong phap trude do.
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