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I-Knowledge Discovery and Data Mining(KDD)
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-Knowledge Discovery and Data Mining(KDD)
2-Software Repositories
3-Mining Software Repositories
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' -Bug Tracking

2 .GNU product’s issue-tracking software
3 -Fuzzy Regresion

4 .www.lucene.apache.org

5 -Boolean model
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0 if i=0orj=0
LCS (Xi,Yj)=qLCS (Xi-1Yj)+1 if  xi=y

longest (LCS (Xi,Yj-1),LCS (Xi-1Yj)) if Xi#Yi

LCS — Length(X )Y )

1 m«<«— Length[X ]

2 n <« Length|Y ]

3 for i<«<—1tom

4 doc[i,0]<« O

5 forj«<—0ton

6 doc[O0, j]« O

7 for i<«<—1tom

8 do for j«— 1ton

9 do if xi =vyj

10 thenc[i,j]<«c[i—1,j—1]+1
11 b[i,j]<« "0

12 else if c[i —1,j]=c[i,j —1]
13 thencli,j]<«c[i—1j]
14 bli,j]<"T"

15 else c[i,j]<«c[i,j—1]
16 b[i,j]<«"<«"

17 return candb
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input :r, S

A xwhere r] =7, \sj\:n and <7y *

output :r

1 reln], nels|

2 while |r,|>0 do

3 if r,(s; then e csj=g
retum r

else

4
5
6 L <r\c, I ie., remove the right most character from & */
7 end

9

end

"-normalized longest common subsequence
2-maximal consecutive longest common subsequence starting at character
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input :r; S

19 ,/1 I* where M:r, ‘Sj‘=77 and 7 <np *

OUtpUt X I* x is the maximal consecutive LCS starting at any character n */
1 r<|r], n(—‘sj‘

2 while |r|>0 do

3 determine all n-grams from r, where n =1...Jr,| and

4 r. is the set of n-grams

5 if xes, where {x|xer, x=max(r;)} then
6 retumn X

7 else

8 <« r\x /7 remove x from 1, */

9 end

10 end
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Y-¥ Jse
length(ri) x length(s;) ~

v3=NMCLCSn(ri,sj) =
Y W3 3 szwlu.ljj ;A.i‘}_& LgV3 5 V2 }Vldl':; 4._..-4‘)| b./\_AT Cewd &.SUJ J.iJL;u

Y P ey e 93 Calll Ol 5 el o o L witwytws=1

o = W;1V1+ W,V + WsVs

£y



oS osly A, 93 S
ri = fcmfkzyw
sj = fcfmfkzny
LCS(ri, sj) =femfkz
MCLCSL(ri, sj) = fc
MCLCSn(ri, sj)= mfkz
NLCS (i, sj) = 72/(8x 9) = 0.68
NMCLCSL(ri, sj) = 22/(8x 9) = 0.056
NMCLCSn(ri, sj) = 42/(8x 9) = 0.22
o= WqVi+Wavz+Wwsvz =0.33x0.68 +0.33 x0.056 +0.33 x0.2 2=0.32 cals ol
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input :set D, distance measure dist, number k of cluster
output : A partitioning P of the set D of documents

1 choose randomly k data points from D as starting centroids t- ... tﬂ

2 repeat
3 Assign each point of P to the closest centroid with respect to dist
4 (Re-) calculate the cluster centroids t_. ... t_- of clusters P,... P,

5 until cluster centroids tFT tﬁ are stable

6 return set P :={P,...P, } of clusters.
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1 pursuit accident claim car driver exclude
2 soak motorist company car driver risky
3 company car driver tend travel farther
4  job engineer disappear fall mechanical engineer car industry worst affect
5 Sign recession car industry
6 brightest engineer moment car industry
7 yugoslavia benefit direct investment automobile industry
acreage expand emergence automobile industry

9 automobile industry among hardest hit recession
10 automobile industry largely male force
11 component supplier automobile industry expand
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12 client industry manufacturer component automobile industry

(Y =Ygl Do s o Aele ol Clads )\JQ sl fi(t)

ol DldS ST slaas - Y T J sl

t f(t) t fi(t)
disappear 1 worst 1
yugoslavia 1 soak 1
Pursuit 1 fall 1
brightest 1 supplier 1
travel 1 company 2
Benefit 1 recession 2
risky 1 farther 1
Sign 1 car 6
male 1 investment 1
accident 1 industry 10
affect 1 force 1
mechanical 1 job 1
claim 1 client 1
among 1 Tend 1
moment 1 hardest 1
engineer 3 component 2
automobile 6 manufacturer 1
emergence 1 expand 2
direct 1 driver 3
hit 1 exclude 1
Largely 1

Wodsb Lol sl eavloe JJais) 50 aadS 55 (ol bag and Gl oo (tiw) Hxe dd> 0 )3
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ti f(t;, W1) ti (t;, W)
brightest 1 acreage 1
accident 1 Emergence 1

affect 1 direct 1
motorist 1 hit 1
disappear 1 largely 1
worst 1 yugoslavia 1
pursuit 1 supplier 1
soak 1 benefit 1
fall 1 recession 1
travel 1 male 1
risky 1 Investment 1
recession 1 industry 7
company 2 force 1
sign 1 client 1
farther 1 hardest 1
mechanical 1 Component 2
claim 1 expand 2
tend 1 manufacturer 1
industry 3 Among 1
moment 1
engineer 3
exclude 1
driver 3
f P (‘engineer’,w,) = 7 f P (‘engineer’,w,) = 3

(E-Ydsdx) 55 o dlons
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Xi (also t;)
motorist
disappear
worst
pursuit
soak
travel
brightest
fall
risky
company
sign
farther
accident
affect
mechanical
tend
claim
engineer
moment
driver
exclude
recession

industry

f P, Wh)
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
2.544

1.807

Sg g dale ol w1 YT J e 3 5, p,

¢A

Y; (also ti)
emergence
direct
acreage
hit
largely
yugoslavia
supplier
benefit
male
investment
among
force
client
hardest

component

manufacturer

expand
industry

recession

f P, Wo)
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.544
3.029

2.544



p=24.88 p =24.88
w3 S Ja Y ang e Oles Slwlows gl 50 ¥ .Sl ol a3 S 5 j5 )V el 3
5850 3 Gb o L ea Xi 5Yi s sezme 5> 95 ,aindustry s recession aulS g 55 e
o-Y
f/W,) = (f" (“recession”W,)) +(f P (“industry "W,)) = (2.544)’+ (3.029)" = 44.255
f7W,) = (f ™ (“industry "W, )) +(f ™™ (“recession”W,)) =(1.807)’ + (2.544)’ = 22.364

f/w,)  f7w,) 44255 22.364
2 2, 23 19

simw ,w,) = =3.10
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P: Einstein was a German-born theoretical physicist

R: The theoretical physicist — Einstein lived at 19 century

X = {Einstein, theoretical, physicist} X={1, 2,3}
Y= {theoretical, physicist, Einstein} Y={2,1, 3}
So=l—%=g=0.55 v-Y Jyj_esuo-jjl_,
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oy O Oy An-s)

Ay Oy Oy %on-s)

Oy O 0 (-5
Am-on Hm-s)2 = Hm-5)j =+ Hm-6)(n-0)

r =“allmileage make maxkm”

p, = make_minmile_distance_possible_take”
r= {all, mileage, make, max, km} m=5
p, = {make, min, mile, distance, possible, take} n=6
r)) ‘d:-f \jp-\
r= {all, mileage, max, km}
p, = {min, mile, distance, possible, take}

Min mile distance possible take
0 0.055 0.041 0.027 0.082

mileage| 0.188 0.565 0.058 0.076 0.058

max
km

0.11 0.082 0.027 0  0.055
0.11 0082 O 0 0.123

fo s dewles 5 5o i mileage ;5 possible o Coalis Ol s 4 g0l Ol s @

v,= 3/ (8x7) = 0.16
v,=0
v,= 22/ (8x7) = 0.071

@y = 0.33 xv,+ 0.33 xv,+0.33 xv, = 0.076 A=Y J g0 b ilks
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R = “allmileage make maxkm”

P = “make minmile distance possible take”
m=>5 R = {all,mileage, make, max ,km}

n=6 P = {make,min,mile,distance, possible,take }

Lgd o Bl Gl S i ae g 33 8 534S sla aadS DY al> 6
R = {all,mileage, make, max ,km }

P = {make,min, mile, distance, possible take }
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Min mile distance possible take

all 0 0.055 0.041 0.027 0.082

M _mileage| 0.188 0.565 0.058 0.076 0.058
' max | 011 0082 0027 0 0.055
km | 011 0.082 0 0 0.123

"ﬁ&d@k@wﬁmwju:id}f

Min mile distance possible take

all {0172 0.233 048 0 0.813

M _mileage 0.587 0976 0.826 0 0.558
" max |0.199 0.194 0141 0 0.243
km | 067 0962 089 0 0.408

2 o WSS 55 Jse b SeS 4 15 Sl 92 3 b SIME e Sl 0 s
M —yM, +pM,
Min mile distance possible take
all [0.086 0.144 0.26 0.013 0.447
M = mileage| 0.388 0.771 0.442 0.038 0.308
max |0.154 0.138 0.084 0 0.194
km | 0.39 0522 0.445 0 0.266

S ol 558 o Bl OT Dgtn 5 o 5558 o 6BLIp 4o sazms 41 ooy SUe e
LS el sl m_s—|p|=0 L sy, =0 & Sl L
Min mile distance possible take
all |0.086 0.144 0.26 0.013 0.447
mileage| 0.348 0.471 0.442 0.038 0.308
" max |0.154 0.138 0.084 0 0.194

km | 039 0522 0445 0  0.266
p=1{0.771}

Min distance possible take

all {0.086 0.26 0.013

M =max| 0.154 0.084 0 0.194

km| 0.39 0.445 0 0.266
p=1{0.771,0.447}

Min distance possible
max|0.154 0.084 0
=km{0.39 0.445 0}
p=1{0.771,0.447, 0.445}
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Min distance

M =max|0.154] O ]
p=10.771, 0.447, 0.445, 0.154}

S)RM}J&‘fﬁ}MW%yWWQL@JJJ-\4J.>-J.A

el
G+> p)x(m+n)

i A=Y 50 3
SimilarityScore(R;, S;) = i=1 Jye b

2mn
— (1 + 1.817) x11/60 = 0.516
b osls gdo ad g Y¥
K-means (.:w,ﬂ N,0.Y
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K-means ., S ¢ o, S

input :set D, distance measure dist, number k of cluster
output : A partitioning P of the set D of documents
1 choose randomly k data points from D as starting centroids bt

P

2 repeat
3 Assign each point of P to the closest centroid with respect to dist
4 (Re-) calculate the cluster centroids o of clusters P,...P,

5 until cluster centroids ta tFT are stable

6 return set P :={P,...P, } of clusters.
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