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ABSTRACT 

TITLE : CLASSIFICATION SYSTEM FOR CERVICAL CANCER PATIENTS USING 
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Cervical cancer is one of the most successfully treatable cancers if detected early. 

The objective of this independent study was to develop a model and web- based 

system for classifying patients with cervical cancer using neural networks with 

backpropagation learning. Sixty-eight records of data used in model development were 

collected from Srinagarind Hospital and Ubon Ratchathani Cancer Hospital, including 

diagnosis of infection factors and host immune factors. They were divided into 16 

attributes. The over- sampling method was used, due to limited collected data, to 

increase the amount of data to conduct a comparative experiment of the model 

efficiency among evaluation techniques, such as the use of training set, cross-validation, 

and percentage split, using Waikato Environment for Knowledge Assessment (WEKA). 

The research developed a system to test the classification model using hypertext 

preprocessor ( PHP) and MySQL database which facilitates doctors or their assistants in 

classifying patients. Results showed that the highest accuracy of the developed model 

was 96.30%. The system was preliminarily evaluated in terms of user satisfaction using 

questionnaires with six users. The testing results showed that the average of the users' 

satisfaction was at a good level ( X = 4. 39, SD = 0. 63). This developed system may 

facilitate users in the classification of patients, updating classification models, 

personalizing classification criteria, and generally support doctors in the cervical cancer 

diagnosis process. 
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m1L11L"ll1-U't1l.J~1'U1tl1LLn1l.J WEKA \11n1vl~ .csv 
'U ... 

6!l'UIJ1tl'Un11~~L~tlnflru~m.~tru~ CFS • 
t:-J~m1~~b~t1nflru~m~ru~ CFS • 
m1~~L~t1nAru~mtru~ IG • 
" '1l'U1J1t1'Um1~~L~t1nflru~m~ru~ IG • 
t:-J~m1~~L~t1nflru~m~ru~ IG • 

.. 0 "' 

n11bi;'ltlnbl.J'Un11\11Lb'Un'lltll.J~ 
'U 'U 

t:-J~n11V1~'1tltJLLtJ'U Use training set 

m1tl-r'U~-:ifh 1 "Wa~ nt1~Vil.Jm1LL ~~vt1'Un~'U 
... 
... ... 0 

"IJ'U\Jltl'U n11'111-:I bb 'Utl\11l;'I ti-:! 

1'\l'J~ .model ¢l~\11nm1'1~1-:11'U1tl1bbn1l.J WEKA 

n11LVl~"llm.LJ'm,i~ (Context Diagram) 

n11LVl~'l.lti-:i-U't1l.Ja Level 0 
'U 

6!! 

II 

'Vl\J1 

7 

9 

10 

11 

12 

13 

14 

15 

16 

21 

22 

23 

24 

26 

27 

28 

29 

29 

30 

30 

31 

31 

32 

33 

33 

34 

35 



.. 

• 

d 
fl1'ViVI 

3.19 

3.20 

3.21 

3.22 

3.23 

3.24 

3.25 

3.26 

3.27 

3.28 

3.29 

3.30 

3.31 

3.32 

3.33 

3.34 

3.35 

3.36 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

a1~utyf11cw <~ti) 

m11'VIG't'llv.:i-b'eil.IG't Level 1 Process 1 
'U 

rn11'VIG't'llv.:i-U'vl.IG't Level 1 Process 2 
'U 

rn11'VIG't'llv.:i-b'vl.IG't Level 1 Process 3 
'U 

rn11 'VIG't'llv.:i-U'vl.IG't Level 1 Process 4 
'U 

rn11'VIG't'llv.:i-b'eil.IG't Level 1 Process 5 
'U 

LLe.J'Ufl1YlbL?l~.:Jfl11L'VIG't'llmieil.IG't Level 1 Process 6 
'U 

Lbe.J'Ufl1YlLL?1~.:im11'VIG't'llv.:i-U'vl.IG't Level 1 Process 7 
'U 

LLe.J'Ufl1YlLL?l~Mfl11L'VIG't'llv.:i-U'eil.IG't Level 1 Process 8 
'U 

LLe.J'Ufl1YlLL?l~.:Jfl11LVIG't'llv.:i-b'eil.IG't Level 1 Process 9 
'U 

LLe.J'Ufl1YlLL?l~.:Jfl11L'VIG't'llv.:i-b'eil.IG't Level 1 Process 10 
'U 

m1eieimL'U'U Flowchart Diagram 'llv.:i Process 4: :S1LL'Un~u1tJ 

f111€l€lnLL'U'U Flowchart Diagram 'llv.:J Process 5: V'UEJ'Ue.JG'tn11:S1LL'Un 

m1eieimL 'U'U Flowchart Diagram 'llv.:J Process 8: tli'utl1.:ibb uul\i1G'tei.:i 

Q.IQ.I' I Ill II 

~11l.l?ll.!Yl'U51:::vi11.:inG'tl.l'llvl.IG't'llv.:i~1u'!leil.IG't 
, '\I .,,. " 

II V I 

Vl'U1b'll1?11:::'U'U 
'U 

V1-U'11iiv-<S1LL'Un-U'vl.IG't~U1tJ 
'U 'U 

V1-U'11iie:i~11uL 'VIG't~ 1 tl1LLmlJ WEKA 

LL uu?1e:iuml.!~11l.!Yi.:iYle:i Llilerl-U'.:i1u1:::uu 
'U 

II ov 
'Vl'U1'VIG't n'll e:i.:i1:::uu 

tJ I 0 c:;: 
b'll1?11:::'U'U?l1b 1'1 

'U 

L-ih,h:::uu hM1L ~'1 
'U 

ov II ' 
f111'1~fl11'lle:Jl.JG't bb YlYltJ 

'U 

bbm'll-Ue:il.IG't~1u~1 
'U 

'Vl-U'Tt'lei1l.lmein-Ue:il.IG'te.JG'tm111111'1LaffmLG't:::LL?1~.:ie.JG'tm1:S1LL'Un 
'U 

d .1""" """ d 0 Source co e fl11Lu1tJ'UbYltl'ULYleJ'11LL'Un 

Source code Sub string L1lvn:::m1m1:S1LL'Un'llv.:JLL'U'U:S16'1e:i.:i 

Source code i'ul°11'11nvle:i{l.ILL'11?1~1.:i1vl~ .arff 

'I:! 

V1u1 

36 

36 

37 

37 

38 

38 

39 

39 

40 

40 

42 

43 

44 

45 

50 

51 

52 

57 

62 

62 

62 

63 

63 

64 

64 

65 

66 



.. 

• 

cl 
ll1'W'Vl 

4.10 

4.11 

4.12 

4.13 

4.14 

4.15 

4.16 

4.17 

n.1 

fl.2 

fl.3 

n.4 

fl.5 

n.6 

n.7 

fl.8 

fl.9 

fl.10 

fl.11 

fl.12 

n.13 

fl.14 

fl.15 

n.16 

fl.17 

n.18 

fl.19 

~1'jtJt:Ui11'W (~el) 
"' 

vti11"iJBn1vt'UvH'h Cutoff 61JB'lfl1 PS bLG'I~ VL 
QJ' "' 0 0 

"ilVlfl1161J B11'1 fl1 Lb 'U~'U1 
\I 

'\l!LJ1"ilvtl-rutl1'1LbUU'11'1B'I • 
'\l!LJ1"ilB LLi.'!Vl'li:.16'1 LLG'l~..ij'vi fl11tl1~1'&i fl11"ii1LL 'U fl 

Source code '111.LJ'e:i11'11 'W~1'UoLJB11'1111'111'11 Yl~ .csv 
\I .. \I 

Source code tl1.LJ'e:i11'11 'W~1'UoLJB11'1111'111'1Lb 'U'U'11"1B'I 
\I "' \I 

Source code Lae:irnL'1V1'ILOYl1~ri11"11111C1nlXe:i'l61JB'ILL'U'U'11'1B'I 
\I 

ii.,., Ji •• .,.,i 
V!'U1"ilB"ilVlfl1161JB11'1Yl'U~1'Ufl1'U1'\l!'U1~B 

\I "' 

~'UbU"1fl~nv1'1Yl~ appserv-win32-5.10.exe 

vt'11"ilB~'U~!Xe:i'U-r'U~fl11~V1~'11tl1Lbfl11l AppServ 2.5.10 
~ "' ~ Q ~ 

'\l!'U1"ilBUi.'IV1'161JB~fl'1'1~1'1"1611'1~5 

vt'11"ilBfl11Laelfl~1 bb V!U'l 1 'Ufl11~Vl~'I 
'\l!U1'0Jelfl11Lae:in 1 tl1LLm11~1XB'lfl11~Vl~'I 

vti11-oae:im1mvn'livll"1-ilel'I Server 
\I 

vti11-oae:im1n1vt'UmVl'1~1'U61JB'I MySQL Server 

vti11"ilmbi.'!Vl'lfl1111fi'UvtU1 L 'Ufl11~V1~'11 tl1LLm11 AppServ 

vtu1-oae:im1~vi~'l 1 tl1bbfl111 AppServ ~b'1~'0J'111\J1"1 
vt'11LL 1fl61JB'l 1 tl1bLfl111 Appserv (http://localhost/) 

l"hi'I PHP ~V1'1B'U~V11tl1LLfl11l Appserv 

fl11~V11.'IB'Ufl11vl1'11'U61JV'I PHP 

1m'l'111'11Yl~ll1EJL'U C:/Appserv 

Folder 1Yl~ Project 

vti11vt~ fl61JB'l~vi 1 tl1Lbfl111 Appserv 

vtu1v'UV'U~~~m1L .LJ'1'1'1~vi 1 tl1bbm11 Appserv 

fl11'1~1'1~1'UoLJ B11'1 
.. \I 

Cl< ,dj 0 11 I.I 

fl11fl'1 rn 'WB'U16LJB11'1 L6111 
\I 

fl11b~Bfl 1 Yl~iB11'1'1'1 L 'U'11'UiB11'1 
\I ... \I 

ru 

ii 
Vl'IJ1 

67 

67 

68 

68 

68 

70 

71 

71 

79 

80 

80 

81 

81 

82 

82 

83 

83 

84 

84 

85 

85 

86 

86 

87 

87 

88 

88 



.. 

! 

..; 
fl1'W'VI 

fl.20 

fl.21 

fl.22 

fl.23 

fl.24 

fl.25 

fl.26 

·111 

'll.2 

'll.3 

'll.4 

'll.5 

'll.6 

'll.7 

'll.8 

'll.9 

'll.10 

'll.11 

'll.12 

'll.13 

'll.14 

'll.15 

'll.16 

fl.1 

fl.2 

fl.3 

fl.4 

fl1'iuru111Vi C~e:J) 
QI 

dilcv Oii 11' 

fl11VUVUfl11U1'lJB~~~~~1U'llB~~ 
'U ... 'U 

vtU1'0Jv'V!~fl 1 U1bbfl1~ WEKA 

1 v.J~~ ~vi~ v fl 

fl11':i~'U~1bb'Vlil~~11~1 v.J~ weka.jar • ,, .... 
'VIU1'V!~ fl'llv~):::'U'U 

fl1':ib oU11 otl~1U~Vl'WmV1 
ti' d111 o~ 

'VIU1'0JVb~Vb'll1'1':i~'U'U'11b )'OJ 
'U 

i.I CV CV II I 

'VIU1'V!~ fl'l!B~':i~'U'U'V!~~'OJ1 fl b 'll16'11~'U'U 
'U 

II .ci. CV 11' ' 

'VIU1'0Jvfl11fl~fl'OJVlfl1':i'llB~~bb'W'VlV 
'U 

ti' CV II ' 

'V!U1'0JB'OJV1fl11'llv~mi 'W'VlV 
'U 

vtU1'0Jm ~~/bbm 'lloLJv~~ bb 'W'Vl ~ 
'U 

'VIU1'0JBe-J~fl1';jL~~/Lbm'll -Uv~~bb'W'Vl~ 
'U 

Q CV II O 0 

fl~fl'OJVlfl11'llB~~fl1bbU~U1 
'U 

II CV I.I o o 
'Vl'U1'0JB'OJV1fl1':i'l!B~~f11LLU~U1 

'U 

'VIU1'0Jvi.JuVifl m1bbm 'lloUB~~ Fi'1bb u~tl1 
'U 

vtu1'0Jve-.i~m1uuVine-.i~m':ibbm'll 

f1am.H'utl1~LL'U'U'1°1~B~ • 
vtU1'0JV'l.b~~ m1tl~u'lh~LL uu'1'1~v~ • 

.:i.cv II oo tJdj 

fl~fl'OJVlfl11'lJB~~fl1U1'V!U1~B 
'U 

II 4 ct.I t.1 o o t.1d 
'VIU1'0JBL~Bfl'OJVlfl1':i'lJB~~fl1U1'VIU1~B 

'U 

I.I v II o o 1.14 

'VIU1'0JB'OJVlfl1':i'lJB~~f11U1'V!U1~B 
'U 

f1afl~mni~1u1~uu 
'U 

vtu1'0Jemm 'l!-LJ'ei~~ci1u\911 
'U 

II V CV 'lit 

'VIU1'V!~ fl'll el~1~'U'U'V!~~LL 'W'Vl V L 'll1'11~'U'U 
'U 

Fla fl'1°1 LL u fl-liei~~ ~tJ1 v 
'U 'U 

vtu1'0Jeiv.Jvi~fl1ein-LJ'ei~~~u1v 
'U 'U 

ci1'1.J'llv~m1'1'1 LL un hw 1 ·fo uu'1'1~ B~~1'1vi • 

t1J 

II 

'Vl'U1 

89 

89 

90 

90 

91 

91 

92 

94 

94 

95 

95 

96 

96 

97 

97 

98 

98 

99 

99 

99 

99 

100 

100 

102 

102 

103 
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!) 

~1~uru.f11-w C~ei) 
"' 

"' 
d II 

ll1~'VI 'Vl'U1 

fl.5 L~€lmL 'U'U"il1fi€l~L ~€l 1m 'Un1'~"il1LL 'Un 104 

fl.6 "" 0 """" ., 104 Lfi€lm.mm1'11LLt.1n11rn.J1'U'1\lt.J'1J€l~vtl..l€l 

fl.7 1DLL'U'Ufl11m€lnoU€ll.Jfil°11 PS LLfl~ VL v v 
105 

" fl.8 fl~nvl'~f11 Cut off PS, VL 105 

fl.9 n1wu~f11 Cut off 106 

fl.10 fl~ n~~ m1\J1~-wi m1"i\'1 LL 'Un ~th tJ 106 
v 

fl.11 wu1'1€l\J1~-wim1"ii'1LL'Un~tht.J 107 
v 

fl.12 'VlU1'1€l LLm '1JD1~-wi m1"i\'1 LL 'U n~th tJ v 
107 



.. 

1.1 fl111JLth.11J1LL'1::fl111Jtf1~'lj"llv.:!Uqj'Vl1 

d 
tl'Vl'VI 1 

0 

tl'Vl'U1 

'i "'.1 ft'i "'cl ft........ 'i "'1 .. .:,'i b 1fl:!J~b 1-!lu1fl:!JVl'1flL u'U b 1fl:!J~b1-!l'Vl'W'UL u'Uv'UVl'U61eM"l.leM b 1fl:!J~b 1-!I 'U61\Pl1'Vl1 b'1fl 1eN:!J1'11fl 
\I 

hril.I ~ b ~" bl'i' 1'1.J lJ bb'1~btJ'U611 b 'VI \Pl "I.I eJ .:i fl1) Li'i CJ :Si \Pl "I.I eJ .:i 61\Pl ~ L U'U el'U ~'U 611l.J 1'Ufl1) Li'i ti :Si \Pl '11 fl • 
1 )fll.J~ L ~ -!l"l.leJ-!161 \Pl~~1 Lfl fl )eJ\l:!J1'11fl 1 )fl:!J~ L ~" bl'i'1'U:!Jbbfl~ 1 )l°)l.J~ b ~.:i'tJ e:ivi \1'1~U'Uij fl11Pl fl~TV11\I 

fl11LL 'WVl VV'UfJ'ULL'1111611L'Vl\Pl'11R'ni"l.lm11fl:!J~ L ~\l'lJ1 fl:!JV'lfl fl fie:ifl11~vi b ~e:i 11-rme:i"llfii (Human 
' ·~ \I 

Papillomavirus: HPV) vl'tJ1 fll.IVl'1 fl [ 1] ~ll1 CJvl L U'U hf1:!J~ b ~\l'tJ1 fll.IV'lrtfli;l' e:i.:i 1~-r'U fl11-rmne:i ci1.:i 
\I \I \I 

~m~e:i.:i ..r\l'Vl1-!1~1\lfl1CJbbfl~~\Pl 1'11'Ufl1)-rfl~1~'Ue:icin'U"llUV'lbbfl~)~CJ~f111l.11'UbL1-!l"lleJ\I 1 )1°1 LVICJ'*11 'tJ 
\I ' 

'lJl°)l°)fllJ fl'1 ~~~111btiu1 )l°)l.J~ L ~ \ID1fll.JVl'1 fl n~e:i L~e:i b 'll1~1~ CJ~vl LL61 vi\lm fl1) 1~L~'Ue:i~1.:iivi L '1'1.J'Vl~e:i 
.. \J " " 

)~CJ~61V!Yl1CJLL'11 e:ici1\I 11n\Pl1l.J ~U1CJ 1 )l°):!J~L ~-!l'Vl'11CJf1'Un'Vl11'U'11flfl1)\Pl)1'1~1-!lfl1CJ'tJ1~'11tlvi11 ~ 
' \I 

-rfl~11~Vl'uvi1.:iVi ijfam611e:ivi LLi;i~l11"111m~CJ.:iiJe:iCJi;i.:i..r.:idL~e:i~11L uu 111"1:1.J~L ~.:i ~ll1CJ!Ji'e:i'IL 'll1-r'U 
\I \I 

fl11-rfl~1e:ici1.:i~m tie:i.:i'11flLL 'WVl V b'!i'Un'U zj,:i~,:i~i;i 1 m 'U bb~'1~1'U Yl'U'J1bb 'W'VIEJ!Ji' eJ-!l\Pl11'1bbfl~-rfl~1 

~ll1 m tlu'11u1'Ul.11fl 1vi mL wv1Ei'!Ji'e:i.:i1ii'11l'CJmfl11'11fl~'1m1'1:1J1\Pl1~1'U'tJ1~'111u ~rt\Pl11'1'11 fl 
\I ... 

~eJ\l'tJ~'l'.W\fl11 ~ '1 '11 flfl11eff fl'tJ )~'W) bb~1'11~'1 vl1~1n1 bf111~~ bLfl~ 1 oU'tJ1~'1'U fl11uJ"lleJ-!1~1 bb Yl'Vl El 

be:i.:i1ufl1161~'tJ11~u1CJ11mr'U 1 mfl11Luue:ici1"h 1~CJ~1'Vlu Lbfl~f111'tJ~tr~i;iue:i~1"h 1ufl11 

1 Lf111~~'lle:il.li;i ~ll1 mL 'WV1El'1~'1°1LL 'U fl~ll1 m uu flci:i..J11mfl11~V1~e:i hJ~ L'li'U 1 u 100 f1'U ~1~'1 
" " " .. 

'11u ufle:ie:ifl:1J111~'11u1u 80 f1'Un'1~ 1 ~CJ1LL'1~l°l1LL 'U~tl1LL'11afl'tJ1~l.11ru 6 L~e:iu 5.:i 1 ti rie:iCJl.11 

'W'Ubb YlviCJ1 'Vlllaflf1~.:i ~1'U afl 20 f1'U~i;i'11LL u fle:ie:i flm1111l~ nm'1'1~ 1 ~L 'tJ~CJu ~1 CJ1LL'1~tl'vi5fl~ fl 

3 b~eJ'U'Vl~eJ 6 L~eJ'U:!J1\Pl)1'11 'Vll.i b U'U!Ji''U 

'11 flfl11Pl fl~1Yl'U111~l1.:i1'U1~CJ'11'U1'U'Vltj\lvjtl1b61'WeJ1Gfl11L~ CJ1 n'Ufl11'11LL 'Ufl~U1CJ L 11°1:!.J~ L ~\I 
"' 1 cl. I !'I !:"i' ' • I .. 1 o ., 1" o cl Vl\lbb61Vl-!I 'U [8, 12] 'VI u)~CJfl\Pl b "ll bl°11-!1"1.11CJ u1~611'Vl L 'VICJ:!J 'Ufl11'11Lb 'Ufl"lle:Jl.1'1 Lb'1~ 'Vl~'1fl11'11bL 'U flVl 

' \I 

Lbl.imh m.h.:i 11ni;i1mr.:i 11i"fl'U)~'U'U'Vl~eJ 1 i.hLLfl):!Jvl~9ll'U1~'UL ~e:i'li1 CJ'11LL 'U fl~U1CJ 1 )fll.J~L ~ -!IU1fl 
\I 

l.IV'lfl fl ~\l,!'W~1~ CJ~\1~9ll'U11~'U'U'11LL 'Ufl~U1CJ111°1l.I~ L ~-!!tl1fl:!JVl'1fl1 u1tlLL 'U'U"lleJ-!IL .!J'ULLeJUYl~ Lf1-ti'U 
" " " \J " 

L ~ e:i'!l1CJa1'U1CJ1°111:!.J 61~vi1fl1 'U fl111ii'11l'CJ11 f1l.I~ L ~.:itl 1 fll.IVl'1 fl"l.leJ" LL YlVl V'Vl~m ~1V1iJ1vlR'vime:i.:i 
\I 

'11'Vl-r'U61'\J'U61'U'U fl11vl1\11'U"l.leJ\I Lb Yl'VI m ~ljtJ1~~Vl5.fl TV'! bb'1~11VI b ~1 ~-!l~'U 
' 



.. 

2 

., tl ' 1.2 1~~ 'j~a.:ifl 

1.2.1 L~tl'1~1.:JLL uulil1'1a.:i'11'Vl~'Ulil1LL 'Ufl~U1EJ 1 )fll.J~L ~.:itl1fll..1~'1fl~1EJ 1m.:i~1EJUW'11'VlL ViEJl..I 
v v 

'... ., LL 'U'U LL lll1EleJ'Ufl'1'U 

1.2.2 L~tl~~'U11~'U'U~1LL 'Ufl~U1EJ L 1fll..l~L ~.:itl1fll..1~'1fl L 'U1ULL 'U'UL1'ULLatllll~Lfli'U v v v 

1.3 alJlJ~U1\J"UeNfl1'j1"5'a 
~ 

1.3.1 LL uulil1'1a.:i'11wsulil1LL 'U fl~u1EJL1fll..l~L ~.:itl1fll..l~'1fl~1EJ Lfl1.:i~1EJtl1~'11'VlL Vim..1LL uu v v 

LL lll~cJeJ'Ufli;i'u i1m1l..ILLiimi11ii-UaEJfl11 ~aEJ'1~ 90 

I .,,j IV ~ 'J ~ ... .,,j d I 0 "a'I ~ ~ tl 
1.3.2 1'11 Ltl'1 EJ'IJ eJ\11~ ~'U fl11l..llll \Ill! ab "il'IJeJ\li:.J b "lj \11'U'Vll..l l'leJ 1~'U'U "i11 LL 'U fli:.J u1Elb1fll..I~ L 1\1 1 fl v v 

l..l~~fl~1EJ Lfl1.:i~1EJtl1~'11'VlLViEJl..ILLuu LL lll~cJa'Uflau 1ii-UaEJfl11 4.oo (L~l..I 5) 

1.4 'lltl\JL'll~"Utl.:Jn1'j1..ij'a 

1.4.1 oUtll..1'1~U1EJ L 1fll..l~L ~\ltl1fll..1~'1fl 11'U11l..l"il1fl L 1-:!'WEJ1'U1'1fill~'Ufl~'U'VliLL'1~ L 1\l'WEJ1'U1'1 v v v 

l..l~L~.:ia'U'111"1j51U li!1'U1'U 250 fl'U th~flau~1EJoUeJl..1'1~.:id , v 

II' .. '1cvll' vX 
1.4.1.1 "!l'1lJ'1fl11~11"ilVl1u"il"ilEJ~1'UmL"ljeJ 

1.4.1.2 -1ial..1'1fl11~11"iJV11u"il~EJ~1'Uflij~l..ln'U'IJa.:i1H'11Ji v v , 

1. 4.2 fl111 Lfl11~~LL'1 ~~~1.J1LL uulil1'1a\lvtl m 'Ufl111il1LL 1.J fl~U1ElL1fll..l~L ~ \IU1fll..1~'1fl 1 otlL 'Vlfl'Ll fl v v 

fl 11'11 LL 'U fleU a lJ '1 ~1ElLfl1-:!'li 1 El tl 'j'~ '11'Vl L Vi El l..I LL 'U 'U LL "vii~ cJ tll.! fl "''U ~ .:il1atjtu1 tl 'j' LLfl 'j'l.J WEKA 

(Functions.MultilayerPerceptron) 

1.4.3 1~'U'U~~1..11L~EJLotlflTlflViLa"ljVi (PHP) ~1l..lfl'lJ~1'UeU'1lJ'1l..11EJL'1'1Fi1LL'1'1 (MySQL) 

LL'1~L ~al..llJianu 1 tl1LLml..I WEKA t 1..1m11Lri11~~LL'1~lil1LL1..1ntru1v 
v 

1.4.4 fl11l..1'11l..111'1'1JeJ\11~'UtJliJ1LL 'Ufll'l1l..lrn otl-:!1'U ~.:id 
v 

1.4.4.1 LL'W'VlEJ 

1) '11LL'1.rntrthEJ L~EJ'11m1m~anLL uu'11'1a.:i t 1..1m1lil1LL un 1~ 
v 

) 
4 IV 4 tl IV tl"" 0 d 0 1" 2 EJ'UEJ1.JVl1'1 1'UL '1EJ'Ui:.J'1fl11"il1LL 1.Jfl'Yl1~'U'ULL 'U~l.!1 ~ 

3) ~~fl11eUeJl..1'1U1~~fl111iJ1LL'Ufl1~ 
v 

1.4.4.2 ~~LLm~'U'U 
vv 

1) tl-S'utl1 .:i LL 'U'Ulil1'1'1\I L~ari1~a EJ'1~'1JeJ-:!fl11l..lf;lfl~eJ\l L 'Ufl11"il1LL 'lrn-ff al..1'1 , v v ., 
'IJa.:i LL uu"il1'1m'1.:i~'U 

v 

2) ~~m1.ffal..!'1~'U~1'U '1Ja.:irni.:i11..1 v ... v 



• 

1.5 Lfl~eJ~i'jei\iiLm'IJfl1'j~w.J'U1 

1.5. l ~n1~rn11 Ll°l~eJ\ll°leJ1J~1L~ai '11'U1'U 1 Ll°l~a\l 1~rni111tJa::L~tJV1~\ld 

1.5.1.1 'VIU1tJtl1::1J1ae.ianm.:i Intel Core i5 1°1111JL~1 2.4 GHz 

1.5.1.2 'VIU1EJl°l111J'11fl111J'1 4 GB . • 
1.5.1.3 ~n{vi~'1rll°l111J'1 1 TB . • ., 
1.5.1.4 '18.fl1'V'l 6ll'U1Vl 15 ii1 

1.5.2 'llavJl'lLni 

1.5.2.1 Microsoft Windows 7 Home Premium 64 Bit 

1.5.2.2 Appserv 2.5.10 

1.5.2.3 Adobe Dreamweaver CS6 

1.5.2.4 Goosle Chrome 

1.5.2.5 WEKA Version 3.8.0 

1.5.2.6 Microsoft Excel 

~ 0 Q 

1. 6 "!I 'LI~ el'U fl1'jfl1 L 'U'IJ\11 'U 

d d QCV .J c:J II' 

1.6.1 !31fl"'1'Vl'l"'!J LLn::\l1'U1'1tJ'VlLfltJ16lleJ\l 

3 

1.6.1.1 Pi n"'1'Vl ci~ ~ LL a ::.:i1'U1 ~ Eivi LM EJ1'1i a\l nu Ll°l 1.:i"ll1tJtl1:: '11'Vl L Vi t11J1'U~1'U 
' fl11LL 'V'l'Vltl 

1.6.1.2 Pim~1LLa~11u111JoLJa1Ja LMt11 num11J L U'U1J1 U'1~CJ LLa~1fin11-rn~1LMt11 nu 
\I 

h1°11J~L ~\lU1fl1JV!n fl 
\I 

1. 6.2 m1L~~t11JoLJa1Ja ~vi L~anl°lrua n~ru~LLa::'1~1.:i LL uu'11a m 
\I • 

1.6. 3 'VlV1'1auV11tl1::~'Vl6.n1'V'l m11J'1 ni:la.:i LLa::tJ-ruth\lLL uu'11aa\l 
\I • 

1.6.4 88flLL'U'ULLn~~w.J'U11::'U'U 

i. 6 .5 'Vlvi'1au1::uuua::u-ruu1.:i LLm 'I.I • 

• 1 ,. d'd • 1'"" 1. 7 u1:: ~CJ'tf'U'Vlfl1fl11'1:: fl1'U 

1. 7 .1 LL 'V'IVlEJvl1fl11m1'1LLa~-rn~1~U1tJ 111°11J~L ~\lU1fl1JVlnfl 1~a~1.:ii1tJ1~~'Vl5.fl1YlL ~1J1J1fl~'U 
\I \I 

1. 1.2 ~u1v 1~Wum':i~':i1'1LLa::m1u~m1~'1::mn ':i1VIL ~i 
\I 

1. 7 .3 oiJ1tJ'1tJ'U'1'U'Ufl1':il'i'Vl~'U h'l.18\lLL'V'l'VltJ1 'Ufl1':i~':i1'1-rfl~1 
' 



~Lurn11.jb1.1. t n.t~U ~~rtULjll:-~ 1::m~~1~LU n.tn.::w 1:-Bfl.fu~L~n.B~n.~n.i; iu ~~rtULjl~ (+ua+S!SJad) 
n. n. 

n.p.ni:-~n.n.nBffe1~~~LU::LMm~~11:-~1:-~~mLtl,!~Q.!l. t\dH Bffe1~~~LU L"66 ::~~B~i:-121:-~ t\dH Bffe1 

!:-Bil. VNO fl.M~t~~ L~n.M (~Dd) uo1peat1 u1eLJ) aseJaWAlOd £~~t_\f mA.i~IA.1::~jlUL~l:-~rtt~ 
" n. n. n. 

~L~ ooo'i L~UULrmtn.L~ ~IA.1::~11 zz ~tr,i.~t-Bfl.U~~rtULjlt-~1::rtBt:me:~t~~~LUn.t 1:-~l:-~~mLtl,! 
" " ' 

~Q.Q.B~l.1. (J!Ua8o:::>UO) 1:-~1::rtB~~Q.!l. t\dH Bffe1~~~LUB~U~~rtULjll:-~1::rtt-Bfl.fu~L~~l.1.1L~ L~n.M 

L~IA.~~Ln.::~t-LtA.::~11UQ.~l,!1:-LIA. ~tmm1L~1A.~q~t-LIA. L~IA.~~l-tll:-LIA.~rm~UL~ 1717 t\dH '£17 t\dH 'zv 
1

/\dH 'ii t\dH '9 /\dH '£ t\dH 'z /\dH ~t_\fn.Bu::~11 L~l:-~~mLtl,!~~rt~u::~11 89 /\dH '6S t\dH 

'gs /\dH '9S /\dH 'zs /\dH 'is /\dH 'S17 t\dH '6£ /\dH 's£ t\dH '££ t\dH 'i£ t\dH 'gi t\dH 
n. • • 

9i /\dH ~t_\fn.Bu::~11 ~a.11. n ~l:-~1:-~~mLtl,!~~rt~U ~11.\fl rt~U z n.i;i~it-f1.11 /\dH Bffe1!:-Bfl.~Q.!l.1:-~ 

U~~rtULjl~ (/\dH :snJ!AeWOll!ded uewnH) ~Mo!l.Brnl-tlBffe1~~~LUB~ [i] U~~rtULjll:-~1::rtl,!~1 
n. 

Ul2~rtUL(l.t-~1::rtij~1 rz 

AJasddv 11w11~111 s·z 
V>l3M rtwii~111 17·z 

rt~~itA.L~::~jl~L[l>l:-~l,!1 £"Z 

(8UIU!l/IJ e+e0) ~ftBfl.t-Brtl.1.iLIA.~LU z·z • 11 pj::ll' 0 

n. 
u~~rtuL111:-~ i::rtl,!~ 1 rz 

n.i:-~t-Bri.rnui 
/i'n "' F' 

n. {j '· n. n. 
~~rtLtl,!J!l:-B::~,,~~tn.ii .. RulA. !,!~ lt-Bfl.~rtB~LRU~~i~~~~ n.»un.B~~M irn.n.im~~ 11A.L~::~11 

n. n. 
~L[l>l:-~l,!1 ~tjf U~~rtULjll:'~ 1::rtl,!~ 1 ~tr,i.~un. ,,L~n.n.::~Ln.~~::~iit-B~L~n.n. irn.n. iiuBB~Lun.1 

z IA.IA.I"\ 
I"' 



(;11'i1~~ 2.1 U'1~m~u~"lleN L 'ifllJ::L~~thnlJ~~n 

11il~"llv~U'1~m~u~ 
."1 "' ..i ... 
u'1'1Elb'1fl.:J'V11.:J'U'H 1'll 

u'1~ m~fl.:i'V11.:ie'.J1fl'll1fl 

il'1-.ijm~fl.:i~u 1 

'i1Ua::LijU~"llel~LL~a::il'1~UL~U.:J 
... ' 

- f11'il.Jfl'UB'U'Vl"1flfl'U 
" " Q. Clll Q.I Cl.I 4'V I CV II 

- b 'il.Jl.JL'Vi111'1l.JYl'U5(;l.:JLL(;leJ1t.JfN'UBfl 
' " " CV' V..idlc:::lll 

- (;l.:J fl'i'i f1'Vli;'l1V fl'i .:J'Vl'ieJl.J'U \;l 'i'Vli;'l1 flfl'U 
' 

- m'iijtJ'i::-wiLU'Wf11l.Jhfl 

- f11'i-r'Uth::'V11'UV1fll.J tl1 L il~L U'UL 11;'11'U1'U 
' 

- m'i hlm-rtJf11'i(;l'i1'1A~ L 'ifll.J::L ~.:itl1nl.J~l;'ln 
" 

- aV1~~iia1iiL uul.J::L ~.:ia.:ifl'll1~ 

- '1Vl~~LLvl\l\11'Un'U~'ll1fl~Lflfliif1'i'iV1LU'Ul.J::L~\ltl1mJ~~n 
" " 

.... ..i d 'i 
- t.i'll1fl'V1Lflm iJ'Llml.l ~ 'ifl 

" 
SI' dCll CV CV 4'~ I Q.I &I 

- i:J'll1fl'Vll.J L Yli11'1l.JYl'U5\Jl\ILL\JleJ1flfJ.:i'UeJV 
" ' 
II da I 

-t.l'll1fl'Vll.Jfl'UeJ'U'Vli;'l1flfl'U 
" " 

..i 
- f11'i'1'U'U'Vl'i 

" ' 
.c:irt. II Q.I O 

- m1::11l.Jfll.Jn'Wm " . 
- ~i1'U::'V11\I L111'i~'5n '1 LLl;'l::G1\Ifll.J!Ji1 ... ... 
- ~uqm'il.J 

- f11'i"U1~'11'ieJ1'Vl1'i'U1\leJ~1\I 

5 

~u1 fl~ L U'U L 'ifll.J:: L ~ .:itl 1nl.J ~l;'I n~ e:i.:i 1~-r'U f11'i\Jl'i1'1-r n~1e:i ~1.:ivie:i L tie:i.:i LLl;'I:: L~1~m f11'i'11n 
" " " 

LL 'Vi'Vl ~ 1~v '1::~ e:i.:iv11 m'il'i~<ff m -d'm ~ e:i1 Lfl'i1::"1mm'i l 'U~e:i.:itlfi~ f11'i V11nt.1 l;'I f11'i1 Lfl'i1::"1e:i~ L 'U 

Lrn1.1'fi "~" Vll.J1flfl11l.Jl1 mm'i"UB\l~U1fliif11'i\JleJ'U'1t.1e:i.:ivie:im'i-rn~1~~ V11ne:i~"l'ULnru'fi "hJ~" 

LL 'Vi'Vl~ ih1 ::v11m'itl-rtJ L tl~ vum::tJ1t.1 m'i-r n~1r11-U'e:il,Jl;'lffi~'11nt.11;'1 f11'i!Jl 'i1'1'11n~e:i.:itl~ ~ m'i L U'U 

sLJeJl.Ji;'I f11'i\Jl 'i1'1'Vl1U'1"5' fl i;11'U 1'11 b ~e:i bLl;'I ::"tie:il.J" f11'i\Jl'i1 '1'Vl1U'1"5' fli;11'1miir1l.J nt.l'lleJ.:J LHMi tJ 'i::n e:i'Ui;11 f.J 
" \I " .. 

12 fi11~flii'1r11~n~ru fl11l.J'Vll.J1VLLl;'l::A1"tie:il.Jl;'l~Lfif.J1"lie:i.:iLL'1~.:Jl'U\Jl1'i1\I~ 2.2 (sLJeJl.Jl;'l'11f1 
·~ " " 

h \IYl f.J 1'U11;'1131~'1.J fl ~'U 'V1 { fl ru:: bL Yi 'V1fl1111 '1 \Jl { lJ VI 11'Vl f.J 1~ f.J "U eJ 'U bL fl'U bLi;'I:: b \IVW 1'U 1i;'ll.J:: L ~\I 
... 

eJ'Ui;'l'i1"1!51'U • 



d I II ~ ~ ., ti'"' ..,.. 
(;1111.:!'Vl 2.2 f11111V1111mL"::f1111v~""1m-mmnLfl11::V1\11nvm.:i !]\J(;ln11 

.., 
l"JW"n"ttru:: 

Severity 

PS 

VL 

82m 

HC 

Tpn 

fl1111V1111a 

1::a::m1111tm 1.:i'lJeN L 1fl , 

~tl LL uu 1 'Um;nu::'!Je:i.:i b~?I 

(Physical status) 

tl~mrub~?I (Viral load) 

G "" .., 
L€1iJLe:i'1J61Jfl~1?1TU 

'1Ji1VIL 'U~1-2-h.J Lfl) Ln~'U~'U ,, 
G "" .., 

Ltll.JL€1'1J61Jfl~1?1TU 

'l1i1VIL~~~L'l1'U 

€1-:lrlU1:: ne:J'ULL 'Vll'l1~'U 

TAP1 I mr1tl1::ne:J'ULb'Vll'I 1 

TAP2 I e:i.:ir1tl1::ne:J'Ub\'Vll'I 2 

LMP2 I e:i.:ir1tl1::n€l'ULL€l~Laiifl 2 

LMP7 I €l-:irltl1::n€l'ULL€1maiifi 7 

GT 

p 

... ---;J[ 1 ., ... 
'lJ'UVl'!Jtl-:IL 'lJtl 11?1~1 LLil'U 

Lbtlutl~ 1m.J1 

tJ1::Lfl'Vl'!Je:J-:m11vJ1L i1'Uhfl 1 'U 

~u1a(~V1~e:i 1iJ~) 

(Progression) 

2.2 m1-.11L'Vliiv.:i,j'v~" (Data Mining) 

1_1( ,.j,.j II 

fl1'tlv11"'VlLna111v.:i 
" 

CIN I, CIN II, CIN II, CIS, SCCA IA, SCCA 

18, SCCA 118, SCCA 1118, ADC IB, ADC 

1118, ADC IVA, ADC IV8 

E (Episome), I (Integrated form), M 

(Mixed) 

L (Low load), H (High load) 

N (Normal expression), P (Partial 

loss), T (Total loss) 

HPV 16, HPV 18, HPV 45, HPV 56, 

HPV 58, HPV 68 

NR (Non-recurrence or non­

progression), R (Recurrence or 

progression) 

6 

fl11vl1L VlijeNoUtlil~ fltl fl1::'U1'Ufl11vl1-:11'U 1 'Ufl11n~'Un1eNoUBil~ fl11~'Ufl'Ufl111J~viLU'U ,, " ,, 
tl1:: LEJ'lJULL~::t11?1'Ul'1'11mi1'UoUB1J~'!J'U1VI 1 Vin! (Larae Information) LVIEJ '1::'l11.rra11~~iia~111 

d.I \I l;I~ ::> \I \I 

~hm1::~Lb~1~-:lfl11iJ~Vl~eJ~-:iviG11~qjeJeJfllJ1 L ~el 1 m 'Ufl111 bfl11::~Vl~€lvl1'U1EJ~-:il'i1-:i 'l ~'1::LnVl~'U 
LVI El fl 11vl 1 b Vlij eJ .:i<U' eJ 1J ~ b tJ 'U .fr'U (;l tJ'Uvi '11~ fll1'IJfl11fi''U VI 1e:i.:iflfl11il rl 'U ~1'U .rr eJ 1J ~'lJ'U 1VI 1 VI nl 'U o~ '\I ~ \I v~ 

(Knowledge Discovery from very large Database) Vl~eJ~b~EJffJ1 KDD b-d'U fl1';jvl1'U1EJC·rnn1';j 

VlVl~'U 1 '1~eJ~'Ufl1'lJeJ-:1'1 flfl1 bLl'i~:: n'1ii'11fl?lfi~V1~€loU e:i11~vi Ln'U111J11il111 b U'U~'U ,, , " 
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2.2.1 m::u1'Llm1 KDD th~nau1tl~1t.1 3 G11'UV1~n 'l ~a 

2.2.1.1 Pre-Processino ~a .ff'Uvia'UnT'H\Jl~t.1l.J'!lBl.J?IL ~L°v1l.J1~6'1l.JLL?t~ 1 ~at.JL'U1ULL'U'U 
~ " \I \I 

<U'al.l?t~mrn1ru~'1~tl11 tJ1 -ff'1~~ 
'U 'U 

2.2.1.2 Data Mining ~a .ff'U\JlB'Un11L~BnL'Vlr1tir1~LVll.J1~?ll.J'11Vl1''U~1'U~~B~n11L~t.1 
G'l1l.J11'111l.J L 'VI !"1\l 1"11~m n ffl 1Vltl~ L 'Vll"lti 1"1l.J1tl 1~l.J1?1e.J?IL~B~~l°111l.J1Vl~B~~~tl1G'l'U t '1 '11 noUvl.J?t~ 

'U 'U 

~1'U.ff 'Uvia'U Pre-Processino LL~11~t.1e.J?t~'V'l5m~'11ni'Uvia'Ud~v ;J1'Wl°111l.J1 ::> ~ 'U 

2.2.1.3 Post-Processing ~a iu1J1v'Um1tl1~1'Ul°111l.Ji'm~'11n.ffu1J1B'U Data Mining 

l.J1'Vl ~6'1 au LL?t ~-w\111ru111C1n~a~\Jl1l.Jr111l.J~ B~n11Vl~B hi ~~'U1~1"1~~81'1~ v~tl1'u LLfll°11LLG'l~tl1 L oU1 
'U 

'1.ff 'U\Jlv'U Data Mini no 1Vll.l~nl°1~~'1'Un11'1::1~1"111l.J~Vl~a~~~tl1?1'U h1J11l.J~~a~m1vvnm ~~J'U 
'U ::> 'U 

{\' 1i1 ;)1'U<LJ' m.m~1 VIW LL'1 ~-u eJlJ'1~i1 r1 ru.fl1Yl ~~1lJ nu n11vl1 L Vl~eJ.!JoUeJlJ'1 '11lJ11m~ eJ m.J-rrn u~ t.l'U 
61 " " '\I , \I 

n1~'U1'U m1V1~m 'VI 1°1\l 1"1l'i1-:j 'l ~1 it 'U m11 L1"111~'r1V1~a'V'I t.11n1ru1~ tl 11tl~m1~I'llu11~uu 

G'l11G'l'UL'Vl!31~~LLG'l~ljtJ1~~'Vl5.fl1'V'I 

2.2.2 i'Ll\Jlv'LIL'Llm1Yi1LV1iiei~-tlei:i.i~ [4] tl1~nvu~1t.1.ff'U1J1a'U 6 .ff'U\Jla'U ~~fl1'V'I~ 2.1 
'U 

Deployment 

Business 1 

Understanding I • 

0 
Evaluation 

Data 

Understanding 

Data 

Preparation 

Modeling 

d ~ o 4 II 

.flTVfVI 2.1 "ll'Ll\Jlil'Lln11'Vl1L'V12.Jil~"llil\j~ 

d ... "' " '.:t ( ) V12.J1: Lvn?l'Vl5 'V'l"!l1'J.:j!31r1nm 2557 [19] 

2.2.2.1 n 11Yi11°111l.ILoU11'1uqiVI1 (Problem Understanding) VI~ a Business 

Understanding tl1~nau~1t.1m~u1'Um1~at.1~~d 
1) Determine objective ~a m1~~LU1Vll.J1t.111tum1v11LV1ijv~.Ua~G'lfl~~d 

1-if LLflU qjVl1 t~ 



uappt-1 

z·z V.M.LU'n.,r:-~~111:-~ n.~L~rtLij! indino :::~11 ssa:::>OJd tLuntn.:::w Gtl.1. uapp!H indu1 F' I. l"D ,... 0 p 

• ti.I; 1 :::~111'3 !1-1 IA.L~:::t fl.r3Lfltt-t~1 n.11f1.1'3~f\1L~ ~t t[\ 11t..\Pf'3L~l.1.n.n.:::tn.112' 1...ij)Uf'3 :::t[\f\ t L.(l.UtLrtL~t-~ 

U@@ruLibib»r3L~l.1.:::~11LLJ-1ruLibib»r3L~l.1.[!rtr3~11A.L~:::t[\r3Lfltl:-t~1 (asdeUAS) f!f\l'\11Pst :::~11 (Jaq!} 

a/\.Jau) V.L~:::tf\1'3l (ewos JO uomau) IA.L~:::t[\~~l/91 G!i n.t~ £ ib~L.~mt~r3t~n.@u:::t[\t-~ ~t 

l. 
~. n. n. • n. 

t-L~Ll.1.1 uQ.,V11f\ t::=RU ~:::~11krtLt~L.(l.UtLrtL~:::~i1 ~t tl.t;1U ~UtLrtL~ ktl.1'3~ 1tLU [!~f>l.tl.rt~tl.@~1.1. 1ktl.r3~1 

tLun. t ~L~~ ibL!l.rtLt~[!}Gijj1 t~rtG~» ttLUt-G~~~~rtLt~tn. 1mi; 1 }!!. ~1t~rtG~n.n.::tn. WR ti.rt 

t-@rt~t-@11.f\ULlJl.tLUt-@~L,\\ltLUt1.f;1 (Z] (>jJOM.faN )eJnaN 1eP!J!lJ'v') rtr3~11A.L~:::t[\1'3Lfltl:-t~1 

rtra~iv.L~::.tp.ru,!1-t-.t~l £·z 

t-1'3~1~Ul f\ttl.L,\\l}flXo l n.~~tl.Jil~ft@Eo~~UL~~rtl!.il-U@~irt~tLU£~tl.~ 1 aundwe5-Japun :::~11 f1.,(Wtl.Jil 

~rtGEo~li.n.111:-!'3~i,~uw~rt@Eon.tn.L,\\I[!» l Lrtn.r:r:-@t~li.~rtGEontn.L,\\lrt~ i@~ m~tLunr; 1 aundwes I l'5 I I 

-JaAQ np.1 2olU@~1»ltLU£~r3L~l.1.UL~l.1.!:t-E? (sanb!ULpa1 aundweSatJ) L,lls~t-L~@t..\Prt~ 
' "' 

ftt@~l.1.~ tt-Lt~r3Lrtl.1.LQ. irtL~t-t~ 

L~ ~~~Hn.@~~tt~::~iit-~~tl.Lt-Eolf\tL.(l.tLU@!i (lUaWAO)dao) 2-lf\tL.(l.tLU 9·z·z·z 

t-~~tl.Ll:-2-lf\ t L.(l.n.@µ L,CLl.1.t1.@µtLUl'\tf1.::tut1. t U. umr:-@~L~f\1.1.tt-tijj~L~M.~~::~11~lt-1'3~ 1 
n. 

ftt@~l.1.~H,ipwn.n. iit..\PL~~@~ 1 tLffeC-G~L,\\l~!UtLUtl.LU~n.11@~1.1.t-~~rutLUl'\LU~n.11,g. lf\ t L.rtt-@~tLU r3t,ip 

n.r:r:-Lk~~n.n.i1t..\Pn.rs1:::tf\:::~~LGnrs1:::tf\tLu (uo1ien1eA3) ~Hnrsrnt[\tLu s-·z·z·z 
" . 

aLn ssassv) ~lt-!'3~m~@~iqi.:::~11r:-@~u~rtLt~!:L~}ft~n.n.i1t..\Pn.G~~v. (v 

()apow e P1!n8) rt~~@u~~rtL~n.n.i1t,.1Pt-Lk~ (£ 

(U3!sap isai aieJaua9) ~M.l2~f':ln.@~~IA.tLun.n.i1ri,t~n.1.1.L,1J (Z 

6 

()a pow 



x 

x 
2 

:~ 
111'W~ 2.s 1ri1.:i1i1at11~~1V1LVialJLLuuuvdaeiuni;lu [3] 

12 

1um~u1um1"lle:MnT'jL~C.Jni'Tv1~anT'jLLvdEi'eiuni;i'U Lll'Um~'U1'Um1i.hLJ'm.mB'UYI~~ 
'U , 'U 

bl'l1.:J"ll1 m.h~?l1'Vlvi1~-r'U n11 !I n?I e:JtJLLGi'1 LL'1 ~1a-r'U ri1 ~ e:J'U vi LeJ 1tJlYI~1~w n1) L tl~C.J'U L Vi CJ'U l°i11'l11lJ , 

bbVlnvt1.:fVl~eJR11'l11lJ~~Yl'11~"il1nn11LL YI ~Ele:JtJni;i'U1 'U-d'J.:J"lleJ.:Jn1)L~C.Jni'1 1~CJ"il~ 1-rl 'U"llf.'\J~vl 

Ll'l) .:i"ll1C.J n1i;i .:i L~CJ'\.J ~"i11n-U ell.1'1'1! ~!! n?le:J'U '11'U1'\.Ji'U LL'1 ~'11'1.J'J'U L Vl'U~ Lbvl'1 ~imY'Uije.Ji;i vte:Jn1)vl1.:f 1'U 
'U 'U , 

"lleJ.:f 11'l1 .:i"ll1mL 'U'UUB'\.J 1 tli1.:iwu1 LL'1~ijm1L~C.J'U~ LL YI~ Ei'a"Uni;i'U zj,:ii;i~ LBC.J~ aa'Ul.11 n 1~ CJ 11Jijf11via'U 
'U 

vlmC.J~1Vl~mLi..i1Je:J'\.J~1Vl-r'Um1Be:JnLL 'U'U Ll'l1.:f"ll1C.J "il~ijLV1C.J.:Jn!)-i11tl~.:iv\a1 ud 
'1 d .d I.I .Q ' dll' .ci CV Q.I .-cJQ,J I.I 3 

nfl"lJeJ'VI 1 LlJ a "lle.ll.1'1 e:J'\.J YI~ LL'1~ LB 1~ YI VI 'VI VJ a.:) n11lJ l'l 11lJ ?llJYl'\.J 5'Vl'll'U 6lle:J'\.JlJ 1 n"lJ 'U 
dJ " , , 

'11"U1tJ"llv.:ivii.11C.Jtl1~lJ1i;i~i;i1uiu'liau!'l11"il~lJ1n~u~1CJ 

n!J-U'e:ivi 2 lh m~'U1'U m1?11lJ 11mLCJ rn tl'UV1'11 CJ~tJvi v'U 1~ ~ a..:i L ~lJi'U'livmLvl ~ 1 

m~'U1"Um1 hir11m1ti LLC.J m ll'U~uvi v'U 11ii' i'Uvl L ~l.IL-U'11 tla1"ilvi'11 ~?11lJ11ti"il~'1111i1~1CJ LLl'i"il:: Ll.1'1-d 

15m1u11l.!~1 

n!J-Ue:ivi 3 tl~mruim.ii;im1~nr1~1.:i"llv'Ub"llVJ'UtJ"lle:J.:JV1i..i1C.Jtl1~ii1i;ie.Ji;i 1 "Ui'U'lia'U 

2.4 btl1Lbn1lJ WEKA 

WEKA [5] (Waikato Environment for Knowledge Analysis) L~lJ~l'1.l'\.J1LnatJ 1997 L~C.J 

lJVl1l'VIC.J1~C.J Waikato tl1~L'VlPltJ'J~bb'1'U~ Lll'U'lle:Jvlvfo1{~1L~"il"lle:J.:f GPL License ~.:i1tl1LLn1lJ 

WEKA ~l'1.l'U1~1 C.J111~1"il111 zj.,:iL ~C.JtJlJ11~m-Uun'U.:i1"UV11..:ili11um1L~C.JtJ~~1 CJLl'l~a..:i (Machine 
'U 

Learning) LL'1~n11vl1LVl:i'.ia.:iim.ii;i (Data Mining) 1tl1LLmlJ"il~tl1~na'U1tl~1C.J LlJ~'1Ve:JCJ 1 ~1Vl-r'U 

1 oVl um1~~m1ial.J'1 Lb~~L ll'U 1tl1LLml.lv1r11mw1 off Graphic User Interface (GUI) LL~~ 1 -Uri1Gt..:i 

1~'lle:J~tJlLL1{tl1~lJ1~~~ LL~~'11lJ11ti-r'U (run) 11ii'V1mCJ1~'U'Utl 5'U'~ m1 '11lJ11t1~1'1.l'U11Jie:JC.Je:J~ 

1 tl1 LL ml.I 11ii' L lJ'WLfl~ei..:i:Ue:iv11oUvl1..:J1'U1 "Uli11unT'jvJ1L V1:i'.iei..:i.LJ'eilJ~v111'U':i'JlJ LL 'U'Jfl~~~ mJ~VilJmnlJ1t.J 
'U 
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zj\la~ m:i~vhrn1l.!TrnL~e:i fl 1.ff\11'!..I11'wm'l 11i1''11 fl 2 vt1\l~e:J'11fl'ljVJ Ll°l~el'liie:i~iia~flel~Vil.lm 1 ~ vi~el • 
L~ el fl 1 -ff '11 fleJ~ fl el~Vil.lvi11i1' L ~ V'U L ll'U 1 thi LLfl 1l.l ~\11 tJ L U'lJ'ljVJ Ll°l~el'lii m ~l.l L9ll.l LL~ ::'ljvi Ll°l~el\lii e:iii • • 
'\4\Ifii'UG'i1vi-r'U fl 11'VI 1\11'!..I ~1 l.J tl'U sU €l lJ ~ 11i1' LL n Pre-Processing Classification Regression 

Clustering Association rules Selection LL~:: Visualization 1vim·'IU1\;111tl1LLfl1l.Jn'1::LL'1V1\I l'i\I 
.,J 

.flTW'VI 2.6 

. - -...,,.,. 

Q Weka GUI Ch~i~ 

frogram :ilisualization roots !:!.elp 
Applications 11 

WiKA ( Explorer ) . 

.._~-~,:· i Kn::.::l 
Version 3.8.o ( Workbench ) Ill 
{c) 1999--2016 
The ~iversity of Waitato ( Simple CU } 

Hamilton. New Zealand _ .. _ ·····- _ ..... . .• -·-- ..... .J 
~ ~.; .. :..;-t':~ 

cl II ., 'iol 
fl1~'VI 2.6 'Vl'Ll1'1el'Vlfiln'tlv.:J w·rnmi.i WEKA 

2.4.1 il'eifi11v.:iltJ·mn1i.i WEKA iil'i'l~el1tld 

2.4. t 1 a1l.!11tivi11'U'1vi~vi11i1'vJ~ 

2.4.1.2 '11l.!11ti'Vl1\11'U 11i1'VJm::tJ'Utl~lliim1 

2.4.1.3 L~e:il.Ji;iel SOL Database 1viv1-ff Java Database Connectivity 
.QI d IJ' ~1 ,, 0 .,J 

2.4.1. 4 l.Jfl11LmVl.l'llell.JmL~::L 'Vll°l'Ul°l 'Ufl11?111\I LL 'U'U'11~ e:J\l'Vll°l1€J'Ul°l~l.J 
~ . 

2.4.1.5 ii~m.~m.1::vi~1vi;le:im11-tl'l1'U 

2.4.2 fl11i.1~1i.111Cl"llel.:J 1 tl1u.mi.i WEKA 0'1::~u'U~'l.fLIL~V1n'Un11vl1L 'Vliiv.:iil'vlJ~ 

(Data Mining) l'i\li;iel 1tJd 

2.4.2.1 fl11L\;'\~Vl.JiellJ~ (Data Preprocessing) 

2. 4.2. 2 m1vl1 L viii el\l.Ue:Jl.!~1i1'1 m vtl°li'J l°l m1..J1 LL 'U flsU ell.I~ (Classification) 
~ ~ 

2. 4.2. 3 m1v\'1 L viii e:J\loLJe:Jl.J~ 111'1 m vtl°li'Jl°l fl11~1'lfl'1l.l ( Clu steri no) 
~ . ~ 

2.4.2.4 fl1Tvl1Lviiiel\lsUell.l~li1'1mvtl°li'Jl°lm11L1°111::v;-m1l.lirl.J~'U5 (Associating) 
~ 

2.4.2.5 Lvtl°l'Wl°lfl11~1'1L~e:in.UellJ~ (Selecting Attributes) 

2.4.2.6 L 'Vll°l'Wl°l fl11'U1 L?f'UeloLJell.!'1IK1v1't.Jm-w (Visualization) 
~ ~ 



• 
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.':1 II d.., 'I II 
2.4.3 tl'l::t.fl'Vl"lltl.:!bb n3J"lltl~~'Vl'l'U ~~ 

2.4.3.1 LL~l.JoV€Jl.J~~foi;i'eN€JVL'U1ULL'U'U ASCII €11'1Ltl'U arff,csv, c45 
" " " 

2.4. 3.2 L 'Umrlfa ~l.J61l€Jl.J~€JV L 'ULf1~ei~1mrli?11l.J11m~v n 1 mvivei1~v URL Vl~€1€11'11 
" " " 

1 i61Jtil.J~~€JVL 'U~1'U61Jtil.J~~L~tll.J 1v~e.i1'U JDBC 
" 11\J ~ \J 

2.4.4 L11\fV1'1'n"lle:i.:i Explorer L'U1tl'lbLn'l11 WEKA 

2.4.4.1 Preprocess n11L(;l~Vl.J.rrti~~ 

2.4.4.2 Classify 11l.J 1l.J~~m1"11L viifo~-rrtll.J~ LL'Utl~VILL\J~tb:::Lil'Vl 
" " 

2.4.4. 3 Cluster 11l.J 1l.JVl~n11'vl1L vii1m'lltil.JmL 'Utln11Ln1::: ncil.J 
" " ' 

2.4.4.4 Associate 11l.J 1l.Jvi~n11'Vl1LVli1ti~.rrtil.J~LL U'lJnfl~L ~tll.J 1v~ 
" " 6J 

2.4.4.5 Select attributes 11l.J1l.Jvi~'11'Vl~'Un11lLfl11:::"1m1l.JL~v1-Vti~"lJ€J~~n'l!l'ru::: 
" 

th:::"6'1 

2.4.4.6 Visualize 'l11L?l'UtloLJtil.J~~1vil1'V'l'U1l.J511l.J?ltJ~iJ~ 
" 

2.4.5 n1'l~'U(;lv'Un1'lvi1.:i1'U"llv.:i Explorer 1vimJn~0i~1'UhbLLml.J WEKA '1:::Lm'U~1'U 
"lJeN Explorer L'Um1"11~1'U1~mfiti1Lm1:::"1vi~ti?1~1~LL'U'U"6'1~ti~~1~ 11vivnnT'j"11~1'U ~~m'V'l~ 

2.7 

~~ L\;l~Vl.J Target table 

L'U1ULL'U'U ARFF 
" 

LL'U'U"iJ1~m 

~ 

¢=::l 

u1:::l.J1~i:.1~ 

d 
Filter 'VlLVll.J1:::?1l.J 

n 
L~tin15m1 

" ~ ~ ' 
"lJ'U(;ltJ'ULL~:::'V'l111l.JL(;ltJ1 

. ... 
.n1v.Vi 2. 7 'tl'UV1tl'Un1'lvi1.:i1'U"llv.:i Explorer L 'U 1 tl'lbbfi'l11 WEKA 

2.4.6 n11'VlVl?ltJ'ULL~:::u~'Url1LL'U'U'11mN 

2.4.6.1 m1'Vl~?l'tl'U"lJ~-rral.J~ (Test) L~t1'Vl1tJ1:::~'Vl6i11'V'lLL~:::m1l.Jrinl'i'a~~L'Vll.J1:::?1l.J 
' " " 

tl'U"lJV'loLJtll.J~"lJtJ~e!i~v n11'VlVl?ltl'ULL'U'U'11~tJ~L'U1tJ1LLn1l.J WEKA \]::;ijl~\~e:invi~n 'I tl~ 3 15~-:i 
' " " I ~ 

il1'Vfv1 2.8 1vivi'.h1v~:::LBV~~~d 



<JI .tj '-
~~ ij t1 r1a ~fl tJ rln!n11rn1J~fllj jJ 1 n1nuTtfoQlJ~'jl1f1i1\l 

m. Y>t/i .. ~ 15 

l l-~J~~lallefPerceptron-L 0.3-M 0.2 -N 500-V 0-S 0-E 20-H a 

Testop1IOl1s ;Clas;;;:::~sille;,;;;r~outpu;;;::;~t;.....~-------------------------------------------. 
-··--·----------

r; .-. ~~,-t_~: .. ~-~-·-7~--------:--~~~---. -
• . · ,' "_,-:t-~_-._ 

d If ... 

111'V'!'VI 2.8 'Vl'U1'1tit~einm.J'U'Vl~~v'U 

~ ~ 
I 
! 

1) Use training set 'Vll.J1tltl\I 15m1~1iia\j'1L't..lf1Trn~1\ILL'U'U"il1'1a\I LLfl~ 

i eJl.Jf!~tl1l.J1'Vl ~ '1eJ'Utb~~'Vl6111'Y'l"lleJ\I LL 'U'U"iJ1i;:ieM L U'UoLJeJl.Ji;:t'll~ L~ tJ1 tl'U 'Vl~m~ tJ n~5nzja11 Self 
'IJ 'IJ , 

Consistency zj.:i15-d't:.Ji;:t"lleJ\lf111l~ri1tl1~~'Vl6.fl1'Y'l"il~LoLJ1Lf1~Lfit.J.:i ~eJtJi;:t~ 100 l.J1n~~~ LLl'ihJ 

L V1m~'1Tvrru11t.J.:i1'Ut:.Ji;:t L 'U\11'U1..ij't.Jl'i1\I 1 

2) Cross-validation 'Vll.J1tltl\I f111LLU\loLJeJl.Ji;:teJeJf1LU't..l'Vl"'1t.Jci1'U l!n"il~LL'1~\I 
'IJ 

~1t.Jri1 k L"li'U 5 Folds-Cross-validation if'Ufia f111LLU\loLJeJl.J'1eJeJf1LU'U 5 ci1'1..1 LLl'ii;:i~ci1'Uil 
'IJ 

off vl.Ji;'IL vi1fl'U L'1~"il LL~1 n"il~ L -&'oUvl.Jf!a1'U'Vli°1\ll.J1'Vl~'1t!'UtlW~Vl5.fl1'W"lltl\ILL 'Urnhi;:im LL~1vl11'U 1 ti 
'IJ 'IJ 

L~atJ 1 "il'Ufl1'Uri1 k ~n1V1'Uvi11' ;\115dLiJ'U15~uv"mn~'1~1'Um1vi'1.:i1'U1..ij'tJ • 
3) Percentage split 'Vll.J1tJtl\I f111LLU\loLJeJ\j'18eJf1LU'U 2 ci1'UfleJ ci1'U~tl1 

im.rnmLU'U~1 Trainino LLf!~ci1u~tl1offal.Ji;:tl.J1LU'U~1 Test L"li'U ~at.Ji;:i~ 70 ifufiahbLLn1l.J"il~ 
'IJ :, 'IJ 

vi'1m1cil.JL'ViE.J\lfl~\IL~tJ1 b~eJ'Vl1oLJeJl.Ji;'l~eltJfl~70 l.J1vl1LU'U~1~'ULL'U'U LL~11i~am1~ 30 ~L'Vl~ell.J1 
, 'IJ 

b U'U~1'VlV1'1eJU L ~eJ'VITt.h~~'Vl5.fl1'W"IJ8\I LL 'U'U"il1i;:t 8\1 

2.4.6.2 m1t1-r'Uri1LL'U'U"iJ1i;:ia.:i "il1f1.fl1'Y'l~ 2.8 Ldtifl~n~ Choose "il~tl11n!)f111 

V1i!1~1\IL~m.l-r'U~\lflll'i1.:i I L 'UeJ'1na~Vil.Jf111LL'Y'l~~a't..ln~u (backpropagation) vl\l.fl1'W~ 2. 9 

khanitha
Rectangle

khanitha
Rectangle
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L -nn1 u m1~~ ~~ hl-Umrn11 2-3 .ff 1 LlN L~avi1m1~ ~~~1llri1L ~'1'1~lJ1"Ut1f"l11l.J'1i1EJ L VI~ a'11n 

eJ~W.J'U1L tJmh~~1Vl nf"l~ ~ ~~vi11~eJ~W.J'U11~'1~1-:I1thLLmlJ~'1~~')n1 u fl1)~~~-:IL ~ti 1 ~L ~B'U"UB-:1 " , " 
eJ~W.J'U1'11lJ11t;n111 tJ1i~1'U1~;1'UVi 1u'1i1-:iLL1n~ LL '1 n\i1EJtY'Ue!~w.iu11~ LL'1n\i1EJ1uL1u 1'ili;l~ L lJ'U 
" " 
Jl1'1!t1B~nn'l!t m i~1'Ul'i1~tl1~L V1Pl1 ~f"l')1lJ'1'U h LLa~ijm11 i-:i1'UL U'U~1'U')'UlJ1n LL'1~ L 'UU'1'1U'U 1~ ., " . 
L ~lJL~lJ 1ua1u"UmL1u 1'i!i;lfl1't!t11 viEJ 1ut1u1f11J1eJ~w.iu1'1t-.J~vi1L1u 1'i!i;ia1l.J11mt1-:i-ruvinfl1't!t1 LLat " , 
L-U'1'1-:im-U-:i1'Uvinf"lu-i11an " , 

2.5.1 tl1t1~i! n~ W.J'U1 hhLLmlJ AppServ ri1V1-ru~~w.iu1tY'U1~ a1~EJt1tj1 'UDW bV1Pl1 vi EJ 

~au1EJfl1c1pN!3! i1qiqi1~ ~ma'U apples Ln~i'u~ 14 ~-:iV11fllJ 2523 ri1L~'1n11Pin'l!t11t~u 

tl~qjqj11Jl~'11n '1'11U'U11•tlJl!)L <fici-:i1 'Vlli flru~1V1EJ1Pl1'11Jl1LL'1~L Vlf"l L 'U 1a~ '11"U11VlEJ1fl1)fleJl.JoW')L!Jltl1 

l1tl1t£'ftJfl11tWLLatf"l11l.JL<fiEJ16tl1qifoP1't!t1'UL~tl~"Ua-:i Linux Security Linux Network Network 

Security Network Admin PHP Programming MySQL Database Linux/Unix Hacking 

System Web Design "1'1"1 1~'Uutllju~m1~L~an1-U Desktop L~an Windows LL~ll1LlJ'U 
4 v 

Server/Network Laamo~1t Debian GNU/Linux Lvi1i!u 

2.5.2 f"l111J'Vll.J1EJ"lltl~Ltl1LLn11l AppServ fit11tl1LLn11J~11u111JLt11 Open Source 

Software 'Vl"11EJ 'l tl~1~1J1111Jtl'UL~EJij Package 'Vl~n~~.Q 
2.5.2.1 Apache 

2.5.2.2 PHP 

2.5.2.3 MySQL 

2.5.2.4 phpMyAdmin 

1 tl1LLml.J~1~ 'l ~tl11J111u111J H~~'Vll.J~.Q 1~vi1m1~11u1 'Vl"1~'11n Official Release 

~~~'U L~EJ~'J AppServ ~~1~f"l111Jri1~qi'i1VJn~-:iVJna~1~'1t~t1~1~L'Vliit1'UtlU~'UOUtJ ~~11l'1~~~ 

VlB'U'Vl~m~l.JL~l.Jt1~b~LLtlan1tJn11 Official Release LLl'it1~1-:i1~ LWEJ~LLl'ii1u1~a1uLvi1tYuffi~L~l.J 
tl1t~vi6111~ m1~~~~1 ~£'f t1~f"l~mtl'u m1vi1~1'ULLl'ia~f"l'U 1~EJ~fl11L ~l.Jtl1t~vi6fl1~-d'1111~ tl~~ 
1 'U a'J'U"U B~ Original Package La EJ LLl! LLl'iu ti EJ Ly; EJ-:1 LLl'i L U'U m1n 1'Vl'U ~ rl1 Config L vi 1tY'U L 'li'U 

Apache n'1tLlJ'U1'Ua1'U"lltl~ httpd.conf, PHP n'1tLU'U1ua1'U"Ut1~ php.ini, MySQL n'1tLU'U1'U 

a'J'U"UB~ my.ini ~~tY'U~~-rutJ1:-.:nu1~11 L D1LLm1J AppServ '111J11flvi1~1'ULLatf"l111JL'1~EJ1"Utl-:I 

1:-.:uu 1~LV1iiaunu Official Release ~~'Vl1J~ 
2.5.3 ~~tl1:-.:'1~f0l'Vl~n"llei~m1111J11u Open Source Software L~e:i1~~1EJ1'Un11~~~~ 

'1:-.:~1n LLrlf"l~n 1tl1J111J.ff'U1J1'1'UL~v~~~~L'1~'1n'111J11ri1i-:i1u 1~;1'UVi~~ Web Server LbatDatabase 

Server ~-:ILU'UL'Vll'JC·Ja 1~f"l'Ui.'b'U1m~L~e:in1-&'t D1LLml.J AppServ LLV1'Ufl11~'1t~tl~l.J1~~~~ 1ll1LLml.J 

\9i1-:i 'l Via:-.:a1'UhJ11'1~LU'U~~m11J6111'U1qJ1'Ufl11~~~-:i Apache PHP MySQL nhJ1~LlJm~ei-:i 
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41EJ L'1:wei 1 tl L~ei.:i'OJ1nfl11~1'1Jf.:i1 tl1LLfl':i:W~LLEJflci1'U LV1~1-d'1 ~:w111:wL U'U~'UeJ'UL~ EJ1 n'U 1-lf L1"11 

rleJ'UeU1\ll.11fl LLl!LL!J1\K1~~~'U1 AppServ LeN tleJ'U~'OJ~ Release u.!J16'l~L1eJi'1i''UL~l'l11'U1Vl"11'1 ~eJ\I 

1-1J1~EJ~L1"11 L 'Ufl11~1'1Jf .:i hJ'lJe:iEJfl11 2 i11:w.:i L ~v'Vll'l'1eJ'Ul°l11:W~fl~e:J\l'!Je:J'31~'U'U ~'3,j'U~-3'0J~L ~'U11 
~iLU'U~CJLV!llVl~e:Jljmti11:w1."1iL~e:J-341EJ~'OJ~~l'IJf.:i Apache PHP MySQL 1~e:i~1'341mL"1~111'1L~1 

I l/Q.I d 0 I Q.I • do .J Q.J 

LL(;l'VJ1\l~'V'l~'U1'0J\ILL'U~'U111 )~'lJ'U'OJl'lfl1) Memory LL"1~ CPU 'U'U Windows 'Vl'VJ1\11'ULnEJ1n'U 

Web Server vi~e:i Database Server 1llLVl:W1~tl'Ufl11Li'31'UV!Un 'l LU'Ue:J~1'3~\I L'V'l11~ Windows 
~ d c::a. CV Q.I 4::11 Q.J fl.I OJ Q.I d I 

'U'U 'OJ~ fl 6'l'U fl'U'VI 1'V'l EJ1fl1€l'U:WVl11311"1 LL"1 ~Vl1 nL 'VI EJ'U el (;1111€1'31\J 1~\J 'U '31'U n'U OS (;l'"Je:J'U L'U'U 

Linux/Unix 'OJ~~-3L~'UL~il'l11 OS ~LU'U Windows ~ij'!J'U11'1 Memory LL"1~ CPU ~LVh 'l n'U OS 

~LU'U Linux/Unix J'U 'OJ~1e:i.:i-r'lJ'31'UL~tJe:JEJfl11:w1nvrn'1:wri11 L"li'U Windows -r'U1~ 1000 fl'U 

'V'l~e:i:w 'l tl'U LLIJ1 Linux/Unix m'1-r'U1~t'i'3 5000 'V'l~m.J 'l tl'U Vl1flvi1'U~eJ-3"11.:i1'UV!Ufl 'l 'Vl1\I 

~~~'U1LL'U~i111~L~eJflLotl Linux/Unix OS ~\l'OJ~LVl:W1~'1:wfl11 
'IJ 

2.5.4 -UmL(;lfl\J11.:i"1Je:i.:i AppServ LLIJ1"1::ne:ii'li''W 1~LLU.:iL1e:iii'Ue:ie:imtl'U 2 ci1'U~1EJn'U ~e:i 

2.5.4.1 2.5.x ~m1eii,t'U~°Ll1 Package 1vill 'l oJ1:w11i'31'ULl'lmo'V'l1:: LVl:w1~"1vi-r'U 

i!fl~~'U1~1Ji'e:i.:ifl11wtJu 1 vill 'l vi~e:i~mm1V11'1'1eJ'U 'Vll'l"1e:J'3L otl'31'U~'3ni'U1 vill eS-3e:i1'0J'OJ:: 1ll1~m1:w 
L'1~EJ1'!JeJ\11~'U'UL~ ~eJEJ"1~ 100 L~eJ'3'0J1n11 Package '11flUfl~~'U1i!'Ue'r.:ia~1.'U'li1-3'!JeN.ff'U'Vll'l'1eJ'U 

4 II Q I 

'Vl1'1"1el\IL 'V'leJVl1'!JeJi:.Jl'l'V'l"111'1eJEJ 
'IJ 

4 f' ~ .J 0 .J .:iii d !°'I CV ,S CV 11.c:J 

2.5.4.2 2.4.x fleJL1eJ16U'U'Vl'U1 Package 'Vl:Wfl11:WL'1'1EJ1Lu'UVl"1fl LVl:W1~'11Vl1'U~'VI 

IJi'a'3fl11ri11:wlY'Uri.:i'!Je:i.:i1::'Uu 11'1EJ1111~11.:i L'li''U~'OJ~ 1-tl~.:ini'U1 'Vlll 8.o.o ~m 1e:iii'U~'1~1.:i;f 'U 1'Utl • 
2016 1a.:ifo Windows 7 Windows 8 LL"1:: Windows 10 

2.5.5 Fl1LL'U~i.11L'Ufl11L~vfllotl.:!1'U AppServ 'lle:JLL'U~i.1111~~~1'1Jf.:i AppServ 11l"il1LU'U~a.:i 
1-tlne:ii,t'U1'Vll.iL'1:we:i1 tJ V11.:i~~~'U1rn.:iaEJ1n'OJ:: 1 ~m i.:i1'U 1~'Vll'l'1e:iu 'Vll'l"'e:i.:iL 1e:ii'li''U 1 'Vlll'Vlflri~.:i~ij 

'IJ 'IJ • 

m1 LL'OJ n~1EJ L ~a'li1EJ L 'Ufl11(;111'0J'1eJ'UUru'Vl1'Vl~e:i-Ue:i~l'l'V'l6'111'1 ;.:i'OJ::L U'Utb~ LEJ6Utll'ie:i!K1~~~'U1La.:i 
u 'IJ 

~... .. d 1!'1... ... ... "' .,,., d 
LL6'l::i:.J b 6Ufl'Ue:J'U "] Vl'OJ:: l'I b 6U.:!1'U1~'U'U:W'!Je:Ji:.Jl'l'V'l"111'1Vl'Ue:JEJ'Vl'11'1 

'IJ • 

"'., d d ... 
2.6 Lt1mnm~::'311.11'1aV1Lm.11"lleH 

1 'Utl 2555 1 'V'l5'V'l.:iii vi"'ih:wv [7J 1~1Lri11~~.Ue:i:w"1fl11-rfl"t;1 hri~1EJf'l1M1n~i11a'V'l15EJ1 'U 
'IJ 'IJ 

~tl1EJ 11flim ~1L~e:J:W faEJ 1 -il'L 'Vlfllifl 1m.:i~1EJtl1~'11'VIL Vim.J LL 'lJ'U'Vl"11EJi'U11:wn'U.ff 'U\;leJ'Ul5fl11L~EJ'U~ 
'IJ 'IJ 

LL 'U'U LL 'V'l ~~e:i'U fli;r'U L tl~EJu L VimJ n'U L viri\i fl~'U LlJIK l'l~'U L'OJ 11'1 EJi11.Ua:w"1:w1'11fl fl11-r fl"t;1~tl1EJ~1 EJ 
'IJ 'IJ 

1311a(;ln~me:i'V'l15EJ1 'Ufl~:w~tJ1 El hriim~1L~a:w"i\'1'U1'U 200 ri'Ut 'U h.:i'V'lEJ1'U1"1'11 h.:iV11'U ~.:ivi11'1 
' 'IJ 

'1~'UVJ{ '11fli:.J"1fl11'\111'16'1 e:J\l'V'l'U11 LL 'U'U"i\'16'1 eJ\l Lfl1\1~1EJtl1~'11'VI L Vi EJ:W'11:W11'1"11'U1 EJ11~tJ1 Elije:J1 fl11 
' 'IJ 

~:ff 'Uvt~a tll'OJ 1 fl m )-r fl~1~1 Elm a \91 ft~m a'V'l15 m~(lfl~e:i.:i~aEJ"'~ 90 a1mL 'U'U '11"1e:i.:i~'U 1lJ~l'l~'U h 
'IJ 
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a1l..!11f1vi1'U1tJ1~fln~ eN~t1t1'1 ~ 77.5 ~\la1tl11LL 'U'U:il1'1t1\l Lfl1 \loU1t1tl1~a1V1L Vit1l.J~n11 LL 'U'Ulii1'1 eJ\I v • 

~'U 11J~~~'U 1'1 L lJ'U n11U1 Lfl1\loLJ1tJtl1~"11VlLVitJl.Jl.J1tl1~tJni;i1 <U'Vl1\1~1'Un11LL ViVleJ LLG'l~Lvie:i 1 ~L i1'U • 
fl11l.Jotl~L \l'U~\lii n11L tl~tJ'U L VitJ'Utl'UL Vlfliifl~'U 1li'~~~'U L\l 

L'Ull 2556 L'll1TU'UVl 1a1Vl, 'Vi5~~ ~~LLG'1\li;i1~n" LL'1~11-tlt1 ~\111Vi\lfAlotltJ [8] 1~~w.1'U1 
• v 

LL 'U'U lii1'1t1\I L Yi e:ivi1'U 1 m.rn m1-Sn~1eJth EJl..l~ L ~\ltl1 nl..!~'1 n~L .U1-S''U m1-Sm~n ~1 t115 m1u1t1-S'\IITT~t1 
v v 

m1tl1~~ni;i1 mfl1\loU1tJtl1~"11VlLVitJl.JLL 'U'ULL'Vi~EJeJ'Un'1''U L 'Um1Pin~11~11'U11l.JU\l~EJ~1\I 1 ~ii 

fl11l.J"'l.J~'U5~ mm m1-r n~1\11n\11'U1 ~ tJVl1\I n11 LL Vi VI eJ~ L~ tJ'JoU tl\I LLG'I ~ 1~vi 1m11 Lfl11~~ 

m1l..l"'l.J~'U5"Ut1\lu \I~ tJ ~1 t115 LL 'U'U~ 1~'U~'U vi1m1a~1\I LL 'U'Ulii1'1 t1\loUtllJ'1 Lfl1 \loU1 EJtl1~a1V1 L Vi tJl..l 

LLG'I~ LL uulii1'1t1\1~1 tJ m1'1 ~flu tJ LL uuG'le:i~a ~ n L~ e:i L tl~tJu L Vi vutl1~~V16fl 1'Vim1'V11'U1t1'Wu11 

1m'l"li1v 'tl1 :J""11Vl L Viv l.J~iJ m1LLnlln 'vt1fl11l..l 1llal..!~'1"!l t1\loUt1l..!'1~1 v15m1cil.l L ~l..l"ll~oUe:il.l"1 ~1e:i El1\I v~ 't \I 1 "I \I 

iitl1~~VlGfl1'Vin11vi1'U1EJ~ ~1tlfl1fl11l.Jfln~e:i\l~tltl'1~ 81.71 fl1fl11l.Jb~t1EJ"1~ 94.47 LL'1~fl1 v 

m1l..!'11 m1:J" ~e:i t1'1 :J" 55 .4 7 a\I n1115m1fl~flt1mL 'U'UG'le:i~ a~ n~iim1LLntlrnvt1m1l..l1llal..!~'1'lleJ\I 
v ·~ • 

oUtll.J"1~1tJ15 CSL zj\lijfl1fl11l.Jfln~e:i\l~tltl'1~ 81.00 fl1fl11l.J 11~t1tl'1~ 84.52 LL'1~fl1fl11l.Jlii1L'Vi1~ v v 

~eJEJ"1~ 30.66 

L'Ull 2556 m1m fl'U'Uc.J1, 1~1 ul1\lfAl LL'1~1\lni;i l'l~e:ih [9] ~w.i'U11~'U'U1Lfl11~~fl11l..l v • 

L~ t1\l'tlt1\lm1Ln~ 11fla1'U"1 \IW\I LL'1 ~LL 'U~'111mvt11'11vt-r'Ue!th v 1~ t1'tl1~ v ni;i1 iL Vlfliifl m1vi1 L vtiie:i'I • v • 

oUtll..!'1 (Data Minino) zj\ILVlfliifl~U1l.J11-Hf1e:i ~'Ulll~~~'Uh (Decision Tree) oUt1l.J'1~tl1m1m'Um1 v ~ v 

... ~ d ... 'i' ... ~ ... d1 !:'! ., ~ ., 'i' 1 ... 
1Lfl11~'Vt fl11l.JLG'1tl\l'tlti\In11 Ln~ b )fl tl'J'U" \!Vi \IL U'U'tl ell..! G'l'Vl 'ii b~l..11\l 1nn11 Ln'l.J'tltll.JG'I b~ tJ 'ii • v v 

LLuuae:iuml..l \11n'Ufl'11m1'UL1\l'Vit11u1'1ri1t1a11'Vi~'V16tl1~a\lfl~\ILL~ll'Vi. l'1. 2550-2554 1~uudfln • v 

~\Jll'U1~1tlfl1~1'WLeJ"llfl (PHP) ~1l.Jtl'U_;j'1'UoUtll,J'1l..!1tJLt1"1fl1LLt1'1 (MySQL) c.J'1n11~\Jll'U1WU'U 

wu111~'U'Ua1m1fl1 Lf111~~fl11l..l L~ t1\l'tlt1\lm1Ln~ L 1fleJ1'U'1\IV'l\I LLG'l~LL 'U~tl1 t11vt11ri1 vt-S'ue!thtJ 1~ • v 

mh'liitl1~~V15fl1'1"1 L~tl Lm U1LLn1l.J WEKA 3. 7 V'IU'°i1LL'UU:il1'1tl\l"!Jtl\ln111Lfl11:J'\.1f111l.JL~El\l'tltl\I 

m1Ln~ 11fla1'U'1\l'Vi\liiri1m1l..lfln~e:i\ILVhnu~e:iv"~ 97.36 LLG'l~LL uu'11'1t1\l"!Jt1\lm1LL 'U~tl1mvt11 
• v 

ri1vt-r'UeJU1 t1iiri1f111l.Jfln~e:i\I L vi1n'U~t!EJ'1~ 87. 92 c.JG'I m1tl1~Li1'Ufl11l.Jy;\l'Vitl L\l\11nm i'11'U1'U 
v v v 

30 fl'U 'Vi'U11 iiri1fl11l.Jy;\IV'leJhLo~mvi1n'U 4.26 LL'1~rl1L~tl\IL'U'Ul.J1\;\1~1'U Lvi1n'U 0.62 ~\l,r'U ... 
1~u'U~~WJ'U1~'Udiic.imh~ Li1'Uri1F111l..!Vi\IV'lt1 h L 'U1~~u~ LL"1~"11l..!1wtl11 tJ'tl1~ v ni;i1i'l1'U1~ • 

1'Utl 2557 '16fl1-S'vitl ~\lnvi~1w.itl LLG'l~'U~'Ufiai 'tl11'w.itltl~t1m [101 1~vi1\11'Ui~m~e:i\1Ll.JL~" • 
m11Lfl11~'Vtb1fl L 'U'ln1L~tl1 mm\l'll1t1'tl1~a1'V1L Vit1l.J zj\l L 'U\11'U1~t1ffi -Hm1'\.J-Suri1 Hidden Layers 

Learning Rate LLG'I~ Momentum LYimtJ~tJ'ULVit1'Ufl1fl11l.J~n~e:i\ILL'1~LtJ~EJ'UbVit1uri1 MSE ~iiri1 

i!e:it1l..!1tJ-S'tJri11 ~ L V1l.J1~al.J 1~EJC-J'1\11nm1V1~ae:i'U Ll.JL~'1'Viu11iiri1fl11l.Jfln~e:i\la\ln\l~e:i EJ'1~ 99 .5 v v 

zj\I el ~L 'U1:J" ~u ~l..!1 n ~.:ii!uc.i "~1~\l 1n1m~"-d \!~fl ntl11'tl~WJu1~e:i 1 ~ el ~11u1'\.J LL U'U'll el\11~'U'U 
\I " 'ti 'U 



I\ 

~~,, (dHd) t:1-ll.Bit:1-LP.Llln.~rtt~t1.Lt'Li'\lJtLrtL~t-Qt~,, V>l.3M rtwiitf1 lt'Bfl.t1.].yt-~t1.1.filBrt!d-~BLm~ 

~rtl;JQ.~t1.flmr;i!~PIA.L~~t[11;JL[ltg611 UL&t-Bp, ~~,, !t&~~B,U-Ll.1.B~, ls n.~61Q.611A. rn_vn.r;il~P n.r;ikf1, 
.. n. n. .. n. I\ n. 

B~l.1.Nrnl91A.tLU~t-B~t-~ ~t~l9~t-~t-B~UlJM:Lt61L~P.t.rtt~&&LB~t~l9~rnt-B~UlJrtLt61L~~~,, ~rtB,Uo 

I\ I\ I\ 

n.~rt~~Lrtl.1. i~ l n.tn.~W ~~ii61 Q.611A. i_s. l UB ~i tLU n.~ rBn.~ l;JBl\B~l.1.ULrtt-B~U lJrtLt61L~~~&~rtB,Uo 
" 

t-B~l.1. iLi'\tLUL~n.M. t-B~L~n.n.irn~~ lt'B~U~rtLt61L~rt~ it LU n.1 ls t-L~61Q.611A. i~~ii~;:Lt61i ~tLU 
I\ I\ 

L);'\B~ it-B~L~n.n. iit-Lk~tLU ~rtB,Uot-B~l.1., L);'\tLU n.~rn~i LP.U ~~t r;i~ k~t-B_u.rn~i ~r;i~~tl.Lt-UL& 

8£S8 ~~filBkr1.,VL)Ai 

t-B~U~rtLt61L!e!~tn.B~l91A.~m1t-B~L~n.n.i1Ll.1.tLUtl.ll;Jtp.Lrtfil~&Q. ~£ L!\tLUUL& (SaAeg at\1.l?N) 

~n.i~~Ln.;:~1i rtr;ij1 ilA.L~;:t[11;JL[A.t-t611 (8W) &l n.g~~~t t1.~rt!d-~BU~~t-Bfl.M.Lll£1A.g~~[1r1.filj1 rnr;ikf1 i 

~mi n.B~l91A.tLUL);1.~t 1;)!91 tl.Ltl.1.Ln., 61t l tl.fl itLU t-Bfl.t-f;J~, rtL t61~~,~ l L);'\~fil~&Q.t-Bfl.~n..~rn»rtLt61 

• Ll.1.~;:Lt61i~t [£1] ~U~L~ttn. tM.LM.~~~ii Lll~llJtW !1Jt~tt ~l!lt'llkl!1 ~tLtL~ 6~~z Qtl.l 

I\ 

rtr;i!1 ilA.L~;:t[11;JL[A.t-t61161tJ.611A. iL~U~~t ~rtB,Uo!IJWLl;JM. 

& l n.g~~~t t1.~61Q.611A. iL~n.M. t-B ~~IA.tLUUL& rtfil!1 i IA.L~;:t[1filL[ltt-t611 ~~ii &l n.g~~~t t1.~61Q.611A. rn t~ 

rtLlJn.B~n.n.irnBl!1tLUUL&~ftB_u.~;:Lt61i ~t-~ n.~n.ll i tLl.1.LBl!llll~n.tLUrttw~bM.~mi ~BISBU ~B,, 

rt~tLUrttw~bM. ~1.1.n.n.~tLUrttw~bM. n.p., ls t-L~t-r;i~rn~&Q.UL&t-~ i;:rt61t 1 ~~itLUn. um~rt»rtLt61 
LP.U~~t [Z1] ~t1..tJ.Lfill!1l!1~ ruttM.Lt~;:~,, Lt1.M.tl!1n.i ~~~B~61, ~U~L~ttn. tM.LM.~ 6~~z Qtl.l , 

• I\ I\ 

9~'Z6 ;:~r;iBk ~~~t-~t-B~UlJrtLt61L!e!~ dlV\J n.~rtt~ S:D L~n.M.t-B~~IA.tLUt!Hl;J~l 

U!l?9 UOi:J.l?WJOjUI n.~rtt~_s.1;:~,, (S:D) UO!:Pa1as am+ea:1 paseq-UO!+E)a.J.JO) £~rl.,Vrtt~,Sol 

• rn~it-LrBt-1;Jt:1-irtfil!1ilA.L~;:t[11;JLp.t-t61l ~,,~t n.~t-L~Ul!1ii~£~ £ ~ruP.u~ru61UB~,~~tLU~~un.iiL~ 

tLU ~Hn.r;i!1 mr;i kf1 itLUL);'\t-~ (dlW) n._g.r;iL~1.1.n.n. imr;i !1, IA.L~;:~[bfil Lp.t-t611 n.~ rtt~;:ruP.u ~ru~UB ~,~~ 
' " 

tLU£~,e.1r;i~1t-M.t-~n.t~61tll;Jtf,\~UmiL~tLun.1t!~m1Ln.~~~t [l t] ttGkltl l!1Ut-t L~~z ~n.1 

filt~UBtl.61 11 ... 

~LrtB~~~~wtm l 61t l n.~rn~i ~rtLt61!f t'BLt1.~~tLUn.h~n.,tt~t-~U~ Wtl!1P.Ui M.!!:LBtl. l r;i~,IU~tLU 

~~B~ iLri.;:n. ,,L~~t!iiLP.UktLU£~Bn.~iLri.~&tL~Ut-~n.n.~tt}t-~ n.u_s. l tLUB~l;JL~~ l B~ iltllA. m~tL~ 
I l'J II I 

oz 



~ 

d 
U'Vl'VI 3 

Q..c::I 0 Q. 

1tm1'j(;l1b'W'Wn1'j 

nT~~1L 'Ll'Um1~~'U1wtiti'11LL 'Unerthv 11fliJ::: L ~'lthniJ~a n~1v 1f11'l'li1m.h:::?1Tv1 LVitiiJLL tJtJ 
v v 

LL'V'l~EJa'UnatJ LLti'laam tl'U 2 '11'Uvian ~a m1'W'~'U1LLa:::V1~?1atJLLtJti'11aa'l'11vi-rti'11LL'Unerthv 
v 

'i "' ti ' .., 0 ,, •• , 'i "' ti ., b 1fll.J:::L 1\l 1nl.l~an LL'1:::'11'U•tJe:J\lf111'V'l~'U1LL'1:::Vl~'1tltJ1:::tJtJ'11LL 'Unt.J u1tJ b1fll.J:::L 1\l 1nl.J~'1n ~\l v v v 
d 

fl1YlVl 3.1 

DB 

t 

~a~ft~ftn1'i~'i1~~1n'lla~unUiin1'i 

J 
/ Preprocessing ·--------r----- --

1 -:-1 ~~~!l,~y~~I 
File Excel.xis >> Csv , Arff 

.-: 

r 
~ 

Ad min 

Web Application 

'iZ\J\J~1LL un~tJ1v 

hR"::1 ~~u1mJfl~n 

-i 
~ 

LLYiVIV 

- --'--1\ 
• U~· 
··:i ;/--1 

Model 

First model.model 
Updated01 20160701.model 
Updated02 = 20160801.model 
Updated03_2016090 I.model 

d 0 0 "·'• 'i "' ti 111-W'Vl 3.1 111'W113Jn11Vl1~1'U"IJeH1::'UtJ~1LL 'Ufle.Ju1ll b 'HUJ::L 1~ 1fl3.l~~n v v 

'11nfl1Yl~ 3.1 m-ff'l1'Utl·rnnatJ~1tJ 2 '11'U~e:J ci1'U'lJe:J\ler~LL'11:::tJtJ (Admin) zj\lVhn11 
v vv 

L~tJ n~-if m.J'1vl1\l 1 fl1tJ 1 'U1:::tJtJLL~1'11lJ11titl-rtit11'lLLm 'lJ '1tJ V!~mJ-rtit11'lLL tJtJ'11'1e:J\lvi1 m'Uf111 

'11 LL 'U n-ii'aiJaeru1tJfl1tJ1'U1:::tJtJ1~ Lrn:::ci1'U'lJe:J\l Lb 'V'IVIV man-U'aiJaeru1tJ'1'l1 'U1:::tJ'U\11mT'Utl11 ti 
\I ~ ~ "' 

L tl~tJtJ L VitJtJ tl'U bb 'UtJ"il1a e:J\l Lb~1tl1lJ1LL?l~\l~'1'11 ni!'Un?11m1tit1-r'Utl1'ltl1:::1~~'1f111'11Lb 'Un '1'U , 

vi~aiJ'UVin~aa'l1 'Ulfi1'U-iJaiJa L ~aer~LLm:::tJ'U 1 i'11vifot1-rtitl'>'lLL tJtJ'11aa'l 1 ~iit11:::~V16n1'V'IL ~l.lmn 
cl.I \I \I \I ; 
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~'W 1~v11CJa~L~f.J~IJi1.:i ., rn1~1L -Uurn1i~m~a~~u11~'1.J'U~1LL un~thv 11fl1l~L~.:itl1m.i~an~-w 
I ~ ~ 

1fl1.:i-ii1vtlw~1V1L Viv11LL 'U'ULL vdvaun'1'll LL~~.:i~.:i\Jla 1 t1d 

3.1 fl'l'~cW~'U1bb~Z'VIVl6'1fl'Ubb'll'll'11~v.:I 

II 

'tlfll.Jfl 
~ 

(250 record) 

... "" "" fl~Laeim via a 
I •I 

68 record 

Original I I CFS 

Classify by 

Neural Network 

1 
+ 

Over-Sampling 

(136 record) 

0 

i 
Momentum I I Learning rate 

0.2 I 0.3 I I 0.1 I 0.2 I 0.3 

Use training set Cross-validation Percentage split 

I Output I 

.n1w ~ 3 .2 off 'LI (;I v'LI m 1W 9U'Ll1 LL~ ::'VI Vl6'1v'll'lh::~'Vl5.n 1 vm \J\J'11 ~a .:i 

'11n.n1w~ 3.2 ~1~vvhm1-W'~'W1LL'U'U:51aa.:i1~CJ1-tl -Ua11a:51uTu 68 record LU'UaU'fl1Jfl 
~ ~ ~ 

~'WuU1.J LLfl~oLJBl.J'1~1~'11nf111L ~1J:51'U'1'ULL uu?f 1J ( Over-Samplino) L Yla 1 m~:51'U1'WoLJBl.lm ~l.Jl.J1n 
~ , ~ ~ 
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~'U '<il1 rn~" 2 L vl 1 '<ii 1ni!'Utl1-U t1m1~ \1'1ti.:iLi1'1n1~u 1'U n11Rvi L~ ti nl'l ru ~ n 'l!lru ~ (Feature ,, ,, . 
selection) ~ .:i er 1 ~ V L ~ ti n 1i15 n 1 1 Correlation-based Feature Selection: CFS LL '1 ~ ,, 
Information Gain: IG L'Uf111L~t1nl'lru~n'l!lru~L~t1'1V1'11'U1'Ul'lru~n'l!lru~ (Attribute) ~1l.l'11LU'U • • 
LL~1tl11 'tl'11LL 'LI n<U't1lJ'1vl1VrJn nt1~Vi" Ll'l1.:i~1v'tl1~'11'V1L VivlJLL urnL ~~~t1'Un~u L 'U 1 'll1LLmlJ WEKA ,, 
0~ffv11m1'll-rurh Momentum LL'1~r11 Learnins rate L~t1'tli'ur11m1lJLLllml1"Ut1\ILLtJtJ'11nt1.:i 

LLn~'VlV1'1t1t11'vir11'tl1~~'V15i11Yll'l11lJ'1f1~t1.:i'Ut1\ILLtJt1'11nm 1vivn1vi'Llvir11LU'U 16: a: 2 vimvi'i.:i ii ,, 
m1tl1Li1it1~'1 16 LVl'UVI (Input) ii.ff'U'l!tl'U (Hidden Layer) '11'U1'U a LVl'UVI (r)1111'1.J~) LL'1~.ff'U 
'1.:it1t1n'11'U1'U 21 Vl'UVI (Output) 

3.1.1 it1lJ'1erthv 111'llJ~L ~.:i'tl1nlJvin n '<il1n 11.:i'rlv1u1nl"!~'Ul'l~'U'VliLL'1~ 11.:i'rlmt11nlJ~L ~.:i ,, ,, ,, 
tltln11"1!51tj (HE 02/2009) '11'U1'U 250 l'l'U 1vim~tl\l~'UITT~VRVIL~tJf1Ltl1L1l'rl1~~tl1EJ~iiL~tl HPV ' ,, ,, 
~iiL~tl HPV 16 e:iciv11vzj.:iii~.:iV1lJVI 68 records 1viv'tl1~ne:iu~1v<U'e:ilJ'1 2 ~1'U~.:id ,, ,, 

3.1.1.1 ie:i~nf11111111'<ilV11U'<il~EJ"11'U~1L~t1 
3.1.1.2 ie:ilJnf111\1111'<ilVl1U'<il~Vvl1'Ui1ijfi'lJn'U'UtJ\l L~'1vl ,, ,, . 

3.1.2 f111L\11~VlJ"lie:JlJ'1 tl1"lie:ilJnlJ1c.i1'Uf111RVlmtl\l'<il1f1erL~EJ1"1!1nl (LL'rl'Vl~) '<ii~ 1vi'"lit1lJn~'U1lUtJ 
" " \I v~ " 

zj.:i'tl1~ne:iu"11EJ 16 Attributes ~.:iif ID Severity P PS VL B2m HC Tpn TAPl TAP2 
.... .J 

LMP2 LMP7 CNX GT E2/E6 LL'1~ Los E6 Vl\li11Yl'V1 3.3 

.... ~lmm~~mn:mllm:mm:!!mll!!Dm:!llllll~~~ 
1-.11 .. r"'7'"·' .. ., i· -< 1·· 
". .. ~- ~:-_.;, . 
1 .. t I ' l • .. 
"' .. [ ' . . ,, .. '. 
'" .. I. . 
'" .. I 

". .. ! ' 

1 . " ~ --~-

r . ·----· . -
I: .. 

----· .... --· '. . -.4.... 

' 
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L 
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I' I' 11 .. d.,j 1 .. ., .J;:I 
3.1.2.1 "'il1n"tl€11J""IJ1.:!IWU"'il~1J Attribute V1"1!€111CNX1J"IJ€11J"V1Lu'U N (Normal 

~ ~ 

expression) ~.:JVl1J1'1 Ll.iih•h~'U ~.:i"'il~ 1l.inern~eJm'jrl1'U1rufh 1 '1.J'j~'l.Juvi1m'jln'l'1aein 
3.1.2.2 f011 PS LL"~f011 VL "'il~LU'UR1L"!i.:if"lrufl1"Wvi'l~"'il1nm'jLLtl".:i"li'mrn (E2/E6) LL"~ . ~ 

(Log E6) 

o 11 1 v II II .f II •'I 'i" ~ ti 3.1.3 V11f01111JL"IJ1 "'iln'U"IJ€11J" "'il1n"IJeJ1J"ernm'jlJl'j1"'iJL"lleJ~u1V~'jf011J~L'j.:J 1n1J~"n"'il1n 
~ ~ ~ ~ 

'!Xei.:itlfi ~ n1'j~L~ ~1'U fi1'jLIJl~V1J<U'€11J" L'1~"'il LL'11 "'il~L ~'U'll€11J"R€l'U-if 1.:i Ln1~nci1Jtl'U 1l.il1m'jm~ "'il1 fJ 
dJ \I " , 

\;)1zj.:J€11"'il"'il~lj~"~€ln1'j'11Lb'Un ITT~V~.:itl1"1!~.LJ'ei1la~.:iV11J~ (68 records) 1J1Lb"'ilnbb"'il.:JLL~1~~"11LU'U 
~ . ~ 

bL~'Ufllhtl1.:in"1J ~.:1~€1 L tJ\1 
~ ~ 

AD<• Serverlty /"''"''" 
)% NXWA / 

1

" 

--\"' / .... 

82m 

TA Pl 

PS .. 
"' 

HC 

TAP2 

d II ., I "' 

fl1'VfVI 3.4 n1'jm!::U1V'tltl.:l"IJ€lll~ ~'Ubblil~!:flW~n'~ru:; 

Vl 

Tpn 

LMP2 



~ 

LMP7 

GT45 

v GT68 
1% 

GT16 
N 

°" 

v GTS6 

GT18 

GTSS 

p 

..I II "I ' ., (') 111vw1 3.4 m'lm::~1a'tlil-ll'llil~a L'Uu.via::~wan'letw:: \Jlil 
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:u 1 n-U m.rn 'ltl .n 1vr:i-:i muJ~tl 1 L'1'U e.JlJ1~\l'VllJ~ :u:: L ~'U 1111-U ~11.U e.JlJ~'U1\lfl e.i '1'lJtli1 n T;i ,, ,, ,, 
Lm::n'1lJ 1l.im:::u1 E.1"11 m :u:u::'1'le-i~ 1 ~'ltl u uu"l.le.i'l LL uu~1~e.i'li1m'lL~EJ'U~ml.iV1~1nvi~1E.Jvi~m-U11 :u . ,, ,, 

0 Q d t I.I ., "' i]d ... .,11 ... 
u~::~1'U1E.Je-i~e.ie.inlJ1e-1~~~1~ L'Ue.J'l'11n11"1Je.JlJ~~'UU'U'UL 'U~~"l.le.JlJ~~ ~:u1ne-i~n1'l~'l1:u:u1n ,, . ,, 
~e.i'ltl niJ~ m'l ~ 'IE.11 nl'i e.i m 'lLLm "1JV1~e.ivi1-U'e.ilJ~ L ~lJ ti L ll'U 1 tl11'1 E.11 n ~1~ EJ ~.:ivi115m'l 1'Um'l1-ff ':..J ,, ,, 

Over Sampling LoU1lJ1"1i1E.11'Un1';j~~m'l"!l~oUe.Jl,j~IJi''UUD'U 



9·£ l1MLlfr1.1t-l9~111:-~ ~ l:-L~L~r\._H1.8~ 1tLUrtt,n.:-.:wn.1 j1t8~M.8~M.]o 
. ' ... 

~L~mBkM.t'.,~11 V>l3M rtW11tj1~L~1t'.,~,,l:-BWl9~~~rm~L.tt 8~ 1eu,apo (1 

t}l:-~~IJ~1:::~rJLt~rJl91 MLlfg1A~:::tj1Llll.:::~1m8~l91A8~ 11:-8~L~n.n. 111:-Lk~8~ 1 V>l3M rtW11tl11 n.1 
... ' ' 

I\ n. I\ I\ 

dll/IJ tLUrtt,n.:::w~L~ 1.!ftl1~t1Lp.:::&~~f":ln.Lt1A.!ft 8!J11:-J,l? n.,ttL!A 1~rt8~Un.11L~tLUn.ln.:::w ~L~, i::irm~ 
I 1 I l'I 

LM.tLUM.8U~rmll.t-81l. (a+nq!Ll-W) fu~L~:::rui;i.u~m~u8mtLUM.8~n.ll.n.1}1 [ti] (UO!Pi31i3S am+ei3::J) o I J"l f'bO f'b ~ ~ ~ 

:::mi;i.u~ru~uB~1l9~tLUn.Q1:::&£~ z IJl91 91 :::~11 S::lJ '1eu,apo 8~£~ £ M.Q1L~1Lrtn.Bµn.B~n.n-... 
I\ I\ I\ 

!:-[111 fJ ]lk~ n.~u M.8fl~M. 11n.n.11rtrJ~ 11AL~:::tj11JLp.t-t~1 tLU n.tn.:::tu ~Lfl-1 ~rtBJ!9L,ttn.Bµ:-.:~11 /\SJ' 
.. I\ I\ I\ 

~U~rtLM.J!~ t UL&LJ!91L,tttLU£~UB~ifJ~~~~~M.1 n.n. 11j1trJL~L1.tft ~f":l ~trt:::tj1B~ 1Lfl-1 L,tt~rtBJl-U8~1 
I\ 

tJtLrtL~ (1apow·) t-B~L~n.n.i1t-Lk~8~1 V>l3M rtw11t111n.1~rt8~LJ!91L,tttLU 1 ST£ 

t-B~L~n.n. m .. n.~~tLU ST£ 

LrtU88n.n. 11n.~t-8~L&n.n. 11 
" 0 

M.Q11:-Lk~~t~~M~~t';1L,tt:::m1 ~M.~~t';lt-19k!11 ~t';l~trt:::tj1 ~:-.:Lt~1~tLULJ,AB~1 V>l3M rtw11t1111:-~11t 
I\ I\ I\ 

LJ!9 rnrt8J!9L,tttLU8~j1t8~n.B~ M.,(!.M.11:-J,l? !U tn.rt~l1~rt8Eot-l9k!11M.LlfM.Q1 S"'£ IAM.L lfU L& 
f1 I I f" 

nn.fi.rt~ 1i1.n.n. ,, ri.~n t ~fi BIA. 
, F' " S

0

£ LtM.LlJ 
F' 

llN N N N N N A N N N N N N N 3 IND 
llN N N N N A A N N N N N N N 3 IND 
llN A N N N N A N N N N N N N 3 IND 
llN N A N N N A N N N N N N N 3 IND 
llN N N N N N A N N N N N N N 3 IND 
llN N N N N N A N N N N N N N 3 IND 
llN N N N N N A N N N N N N N 1 3 IND 

d 891!> 8Sl!l 9Sl!l SH!l 8Wl 91l!l ldWl ZdWl ZdYl ldYl ud1 )H wza 111 Sd 4">•"5 

I\ • I\ 

1:-J,l? plO:>i3J 9£1 M.Q1n.~rt~rnrt8f!9~~1LJ.A:::& 1:-k~U~rt~119Q.~rt8Eort~1tLULJ,Al~11 plO:>i3J 89 rl.,.(l.l':m~ 
I J'I I /'I I 

~ft8J!9!J B~tL~U n.@t 1 U~rt~119ii.~rtBf!9rt~1tLU£~1J~l 8undwe5-Ji3t\Q tLUL,\Al:-~IJ~~~ 8919 

:::~11 8S" 19' 9S" 19' S"i7 19 ' 8119 B~ rtrt~8~ S" rliLrt:::tj1r8l9~~trt~1t-Lr@r8n.1!rt~U:::LU1 

~~ftBE-B~lll. rn&n.~:::o ~ n.~l9tJ.fl. /\dH l9ii.t-¥~~~ft8J!9l9ii.L,tttLU~j1tL,ttB~1 waned M.Q 1~~Q.~li8~ 

RotULIJB8~~1AM11t-81l.tLUt-8~rtLt~t-J,l?r8 a1d1+1nw :::~11 i318U!S M.Q1\1 /\dH 8~1 L~fJ{'.,~f1.BU:::tj1 
' ' ... 

• I\ 

1:-~ o-:::ru fl.rt tttJ11U IA~rt8Eo:::LtM.1U8Bl9~fttt-~ :::&8 ~n.,tt 001 :::~ fJ Bk rt Q 1 l1 9119 t-Bll.rtrt~8~ ... ... . 
rttn.t~ t~11rBn.1!~~rt~rtLt~!J (d L!!I) t-LIAIJL~j1 SSC?1) L~t~11LrlitL&~tLULJ.A~t~]l~~fJ~l t-8t 

~rtBJ!9l9P.n.11 t-rJ ~1~Ut n.tn.L~~W t n.,ei.on.~ ~liBJ!919fi.u L&~rtBEoU8~m~tLu £~r1.Q 1 au nd wes-Japu n 

I\ • I\ r. I\ "' 

:::~11 r1.,.(l.Orl.~~rt8Eo19fl.f1.1Jl:-IJ~1~UW~rtBfl-rl.trl.L~!J~ t Lrtrl.~t-B~l9P.~rtBEon.tn.L~rt~ 1 B~ m~~LU rl.Q 1 I fl I I 

8undwe5-JaAo n.p.1 H>tUB~1~t~LU£~1JL~111.uL~111.~t-!,l? (sanb!uLpa18undwesat1) q1,~1:-LrBt~ 
. ... ' 

9l 
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2) Correlation-base Feature Selection: CFS Llli.J151°l111L~t1nFlru~n'l!l'ru~ • 
~1~-ru m~u~ ~Liii.J Fi1'11nm111?11111~'1 L \J nTsF\1111 m~cl zj~'l ~Vi1m~i;1111F1a~11tl~1lJ~1L tli.Jaa n 

1111E.Ji116nTrn~~.rr\Jl'lt1\J ~~LL?l111~1wnvi~ 3.7-3.8 

3) Information Gain: IG Llli.J151°l111L~e:in.Ue:i11~ 1111E.Jm~1'111f11 Gain 'tle:J~Lb~ 
" 

~~ L vt\J111 vnn L vti.J1111111~ilfi1 Gain ?1~?1111'1~'1rn~e:irn tli.J L'Vf\J111~1rnL~~t11-Ue:i11~~L'Vf~e:J1!1Vt1f11 Gain 
\I " \I \I 

5nFl~~LYie:i1mmvt\J111~e:ihJ IPi'~bb?1111~1i.J.n1~~ 3.9-3.11 

I Op<nlic... 11 Op<nuu.... 11 Op<nai... ii _G<n<!•'I'··· 1 · ,,..,;,; _EdL.. II ~ .. 
Flte< 

J Choose j'None 

Ostent relatJOn 
..... -. predc1P 

lnStances: 68 

Attrbub!s 

Attrbutes: 17 

~attrb.Jte 

Nomo:S<vority 
lolssi"og: 0(0%) 

I""- Lobd 

OIStnct 12 

'°""' 

C..;;.;iYJ 
Type:-

1.hq.ie: 4(6%) 

i l·ONI 18 ',.. 

I -;r-H~--==~--=Jt~--~~' ==-c--.. ----i c-·;.;;;- J (" "j;;;,;, l [ --.-;...;~---i 

---·--·----·----

c ____________ -------- -
SlaluS 
QI( 

L _ ... -• .---

. J 

~ - - -- --~~-~~-·-~- - ·----~ ~~-- ·-
! 8\SCCAmB i7 

91AOCUB 'J 

L :j()t~i!iC_:_ _ __ ~i 
!~,j,'*""> 

.11 .... 11 .... ~ 
I Log I ,,,,,,._ • o 

•.. 

.n1'WVi 3.6 mcat11L'li1'tiei11a1u1tl·rnm11 WEKA li11n1'W~ .csv 
" 
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d ~ ., 4 ~ 
fl1v-4'VI 3. 7 'll'UVleJ'Un1'iflVIL~vnfltu~n1:!ttu:: CFS 

~1n.n1Yl~ 3.7 V1'1~~1n-u1'lleilJ"L'll1'11u·rnn-rn WEKA LL'11nfl~m~ein~ ,, ,, 
Choose (1) L'IJ'liei~ Filter L~ein weka >filters> supervised> attribute> attributeSelection 

(2) ~1nii'IJfl~n~~lJ Apply (3) fi~::LL'1~~~rn'1Yl5~1v1 vr~.n1Yl~ 3.8 ~1ni!'IJni11eV'eilJm'll1~ 
m~inu m'J' Lfl'W1i1~u'J'~'11vi L Vi~lJLL uu LL Yl~~ei'IJ ni;lu L Yleivi~'1eJ'UU'J'~~vi6.n1YlLL uu'11mM 



1 
2 
3 CINm 12 
4 as 7 
5 SCCAIA 1 
6 SCCAIB 1 
7 SCCARB 10 

d u 4 u 
11Trfr1 3.8 e.ian1-aflf!Li'ltinflrui'ln~ru:: CFS • 

CINlll 
CIS 

,.,.~:-.. '~~ilfi~~~~,~~:~~{~'.Ri~~-i' 

d u 4 u 
111'VfVI 3.9 fl1'aflf!Li'ltlflf1Wi'ln~ru~ IG • 
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~1fl fl 1Yl~ 3.9 fl 1'j~ ~La eJ flrHlJ ~ m~HlJ:: (Information Gain) fla fl~ LL'1'U Select • 
attributes ~:: LL~~.:i-U ellJ ~!Ji 1.:i ~ ~\!fl 1Yl~ 3.10 ~1mr'l.J fla fl~ Choose (1) L '1.J LL'1'U Attribute 

Evaluator LaeJfl weka > AttributeSelection > lnfoGainAttributeEval LL~-:JflamaeJfl~ Choose 
... 

(2) L'l.JLL'1'U Search Method LaeJfl weka > AttributeSelection > Ranker ~1flU'l.JflamaeJfl Cross-

validation 10 fold (3)L'l.JLL'1'U Attribute Selection Mode flaflLaeJfl (4) L~elfl1'Vl'l.J~fl~1~ 

tJ ,, "" ...1. 'I ., 'I ...I ' ., '~ ,, ., ...I 
~1C.JV11\I LL~1fl~flVlu1J Start (5) ~\ILL~~\! b'l.Jfl1YlV1 3.10 LL~::LL~~\lfl1e.J~~Yli:JV1 b~ ~\lfl1YlV1 3.11 • 

1 

2 

d ~ OJ 4 Q,I 

ll1W'Vl 3.10 "lJ'U(;leJ1Jn1'jflflLi'leJnflCUi'ln~ru:: IG • 

1.1.-0.H 1 ,.,,d~y 

J.f ·- 1.5 e tu• 
4.t+-1.04 f T~a 

s.1 - i.t 1 lUl 
&.l.+-1.51 ..... 
,,,+-1.l• 10 1MP1 
7.J•-Z.05 "''" 1.,+-1.J7 • oc 

lG.l•-1,'71 U COTSfi 
ll.J+-0.1t 15 G!!i! 

11.1•- l.SS U G1'e 
ll.1+-0.15 lJ GHS 
H.1 •- O.H '·~ 14.l•-0.1 lJ G:HI 

•-0 U.t-0.4 ll GlU 

d ., ... .., 
fl1W'Vl 3.11 ~i'lfl1'j\Olf!Li'leJnflrui'ln~ru:: IG • 
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d d. II " II 4 d o II 4 .,I 
3.1.4.2 L1Je:JL\PIW1J"lleJ1J'1 L'11'1LL'11L'1 an'VlLLtlUL1J'UOT':i'11LL 'Un (Classify) LL'11L'1eJn'Vl 

~ ~ 

LLtl'UL1J~~mJ Classifiers > functions > MultilayerPerceptron ~-:iLL'1~-:iL'U.f11YI~ 3.12 

c:lllSllfier 

,};...i.a 
8- J.i das9liors 

1
. ID.~ be~. 

8 ~ firoctions 

I ! _',. "" 
'\ • l.blll'EAR I ·:~,-
1 • l.o9istic 

' .• jlt!ii!Ml###ii!fM . '. .. ,, "'"'·"· 
• ~·X''<o:;/'.:. ·--'.. ··• .-.-(~!· ,r'd'i-'!"~ -,:~; 

·~ 
·• SMO 
• -;r.., 

-· SPegasos • YoledPerceptron 
• Wimow 

'I ffi J, lazy i ~ Jt; mota 
I IB· M rri 

i l~IL-R?¥~~ I . 

output 

d 4 o II 

fl1'W\'I 3.12 n11L~vnLi.J'Ufl11~1LL'Ufl'tlvi.J~ 
" " 

_; 

3.1.4.3 L'U"lia-:i"lJa-:i Test options L~an ~ Use training set L~an1t-1'U~i1'1::;L"li 

-ff a1l'1"11~dL ll'Ul'i'1~'ULL 'U'U '11ni!'U 1 tl1LLm1Jn'1::;ri1'U1ruri1LL'1::;LL'1~-:i~.m ~-:iLL'1~-:i L 'UmYI~ 3.13 
~ . 

~ 

~-~~~~""a.~ ~-500_:!0·:5~~-~-H• -~~==~~~~~~==~=~-=~ 
Test-
,., Ule 1r.-.i; .. 

o SUppiedtnt•t L~ 
e'J~- -~=:J ()..,_ .... ... ~ 

'·'tt rr .... tt?t nrmwl 

~._, ...... , 

x·ft'MttJ L_~~ _ ... __ ... _) 

._...._ 
Correctly Clu,1t1ed Ian.e.nct:a 
rncorrec:t.ly Cl•ss1!1ed lnatancu 
ke.W-. n•t:1n1c: 
Ml!an -.bsolut.e erro~ 
Root: Man •qo.&tt<I error 
Aelac1w a.b.solvte error 
Root: relativ. squared error 
foul 8mlber ot' In.stance• 

-- De:"iled kcurecy By Cl•sa --

tr lla.te rP Rue 

·- Conf1uio:i. Mat.Iii --

0.!12 o.ou 
o.s.se 0.02~ 

lidqhtitd A:vv. 0.9515 o.ou 11 I • b <-- clus1!1""" 
I JS 1 I a • NJl 

'5 

0.9113 

0.059 
0.1$7' 

11.8446 ' 
31.56'63 ' 

•• 

Precision 1tee4111 

0.94' 0.9i2 

o.96e o.t3e 
0.95fi 0.956 

9s.see2 ' 
4.UU \ 

r-Meuure 
O.tst 
0.952 
0.956 

IWCAHI 
o.u, 
0.996 
0.996 

ll2JOlb•R 

I J, E ;' 2 • I 
·-·- -- --------·--------------------------------- ··---- - I ..... 

(I( 

~--·· 
.fl1'W~ 3.13 ~rnmca\'l~lileJULL uu Use training set 
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.n1w~ 3.14 m1t1i'ui~fi1tuilant1~vhmTmwivt1'LlnatJ 

1U1n.n1'V'l~ 3.14 U.'1~~1-XL~'U111tl1LLmii WEKA L'U Function 'llm MLP 'Vl~fl 

Classifiers. functions. MultilayerPerceptron 1 ~e)" mJ~Viii m1 LL fl~ VB'U n"'u (backpropagation) 

~111vi'1r.i~.:ivi11-X~1r.i~am1L~EJn1-a'.:i1'Uvi'1r.irhi.:i PHP ~1'U command line 111e'J.:i1tl1LLf1''rn WEKA 

m1t1-ruri1 LL uu'oil 1" a.:i L 'U~1'UdITT ~ r.i 1vi' L~.:i L ~'Ufl1111'11ri' rn~1iJ~i11111vi1 m1'Vl~'1au LL"~tJ-ru ri1a ~ 
~ ·~ ~ 

3 ri1~e.Jri1 Hiddenlayers learningRate LL"t momentum L'V'l11tLvi'~m:J-1LL"tLtl~r.irnVir.iu1U1n 

vm1r.i 1 .:i1'U1~mLcl1'V'lu11 m1tl1'uri1~.:in~11vi11-Xr11m111~nl'i'a.:iL ~11111n;'U ~1'U'1~ii1n'Vl~e.J 
ti ~ fi.~ I CV I.I d 0 .Q ' 

'U eJ EJ'U'U n'll'U B EJ ntJ'lle.Jl.J"'Vl'U1l.J11Lfl11t'VI LL" t'Vl~'1e.J'U 
~ ~ 

3.1.4.4 L'U'lia.:i Result list Laam1r.im1~1'i'a.:im1'1~1.:iu.uu'11"a.:i ri~n'l!11LL~1Laan 

~Ll.J'U Save model>> rl1'Vl'U~~e.J >> fl~n~tb.J Save ~.:iu.'1~.:!L'U.n1'V'l~ 3.15 LL"~1vi'em'1Ylt5 ~.:i 
~ , 

LL'1~.:!L'U.fl1'V'l~ 3.16 
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: _____ 3~1- __ _ I ~. _______________ _ 
17'11Li'l'HMJ Hti1J"~flLl.fl'i::tJu---.I ri"ti1Ji'ILl.W'VIV---i ILYfVIV L · · · · : 1Li'l'1~,;!ll"i'li'i1u9i1 • 

I 

X ~ oocoont 
I 3.2 

LLm~,j'!liJi'l 

~' ,-----------J________ I 

3.3 

1-lfln1'iL1.n'l'll1iti1Jfl 
"' 

il " i 
1-lfln1'iLLO 'll'll1ll,Jfl~ ILi'lt'l~Ui'l l Ui'ln1'l1Lm~ 

d 'I II 
fl1Vi'VI 3.21 nT':iL'Vlfil"l.lv.:i"l.lv11fil Level 1 Process 3 

" 

;' 

·--, 4.1 
! 

, J--Vmrnm'i~1LL'lm_J uafl.:i'r1vfom'i~1Ll.'\Jn ILW~V • rl 

l ~ti1J"~tbv • • ------------ _/ 

~ 1 __ -----1 r,-- =-4.2 _ 

I Liian1G.i11L un 

l / 

c -;;I;- - , • ---,--- -
j ------~ [ 02 I cutoff 

l ~'"t' J: ~~:~_:;~~ 
~--~·on . ! . . 4.4 I ~ 1'i'11LL '\Jn ; u~~nLLi'l::LLi'llll~Ui'l01'l i ., J 04 I lab data 

! ll11L'UOW~!llJ,j'!JlJi'l ! - -- J 
L fi11Lu::li1 • _j ., ~-- __ s~~uest --

d 'I II 
fl1W'VI 3.22 n1'H'Vlfil"l.lv.:i"l.IB11fil Level 1 Process 4 

" 



38 

---, __ 

r-

LLYiVl6 ~·~·"""""'""" 
5.1 

LL'1\i1~'1'hli1J I 
auvwLLm,, i 

e.ian1-s,;1LLun J 

'I 
( 5.2 J 
r--~--- I ~ I 04 j Lab_data 

auvue.iaLLa::uuYin 

... ,,. ... - ---·~·---~·--·--- ------ -----, 

5.3 

'-----~~n1~~u~u----~ 
LL'1\i1~e.li'tn1'iV\JV\J 

d 'I II 
.fl1'W'VI 3.23 n1':iL'Vllil"!leJ.:!"!leJ~lil Level 1 Process 5 

,---­

LL'l'IVIV ···•m"""""''J . l _r· 
f,-- -- -

l 

6.1 

14-------i~----~~~~ff----------

' LL'11i1~1'i1 cutoff 

-,_ 
6.2 

n1'Vluli1f'i1 cutoff 

'--~--' 

..... 

6.3 

.._ __ _,_,~m~ri1viu~ri1----; LL'11i1~~an1'in1'Vlui;ifi1 

cutoff 

d 'I II 
f11'W'VI 3.24 n1':iL'Vllil"!leJ.:!"!leJ11lil Level 1 Process 6 

" 
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, 
i 7.1 
f-- - ·------------·-

~flu.a1::uu 
"" " I 

14-____ _,·-~~-l--su;;~-~~t- -- --r, "m.1'1l'i1LL u:afr-_.j 

~----~---__JI I u.~111~ii't11Jaf'i1u.1J::li1 

~~u.a1::uu 

(, __ _ 
i 7.2 

-, 
~ --------- --

~flm1iiei,iaf'i1u.1J::li1 

( 
7.3 

'1f11~~i;im~oV't1lJ'1l'i1 LL u::u11 u.~f!~r.1am1~111m1ii't11Ja 
f'i1u.1J::li1 

d ~ II 
fl1'V'IVI 3.25 nT'H'Vl~'tlv~'tlv~~ Level 1 Process 7 

------··---··-·----··--··-

-L.~.""'fftn11<J .. :,:,m, '~model_ update 

I l tlfot11~wLfla 

' _J _:'i--------' :' 

8.2 

t1fot11~wLfla J-4·
---··--·-·-·1··----·-·---·-···-----··-

041 lab data ---- -· -- --·· -=·- ··- ----- ---- --·-

'-- --

l 
1' 8.3 '1 

'1f11~tJfotJl:ihJLi;J'11 U.~fl~r.la J 
/ m1tli'ut11~wLfla 
-,_ ___, 

d 1 II fl1'V'IVI 3.26 m-a 'Vl~'tlB~'tlB:l.J~ Level 1 Process 8 
" 



UYfYIV --ia2;1<i~\ba-+ 

"a2;1<im'ifi\w11--

"a~<in1'i~111n1'iu'i::~-.. 

9.1 

R\it.ni'oi,ja 

(P11ii ID ~\J1u) 

T 
9.2 

Ul'lfl~i:liln11ft\i\11 

·-i ·--
9.3 

• i111nw1h::'iiim1~1u\in 

l 
9.4 

L-----,•<im'i~111n1'i ~flm'i\J'i::'1'im1~1u\in 

03 account 

----04 lab_data 

d ~ II 
.fl1'W'VI 3.27 nThVm'llv~'llv~~ Level 1 Process 9 

( -;~~1 ----· -, .. r .... ..i I 06 'lN f;!i:JLL<i'i::Uu a2;1aR1u1viu1'1fa-+il 1Ll'lfl~iiri2;1a account tit e ame . . ., .. 
------------- LL<i::fl11J1V11J1'1ffl 

'-------~ 

... 
10.2 

~ -'r ,K 
'llfln1"J"11Ela,!fl(VIU.fl'U) 

ti1'11wit'1~a 

,,- . -, 
10.3 

"' 0 ..... ...I ' .... "' am'i'll11n1'ifl1u1-..,u1'1fu---,
1 

11wt1~1-1fl'llt1mTllila,!fl 
A' ..... I {Vl'Ufl'U)ti1\1.1vi-u1ir!l . 

. ./ 

d 'I II 
.fl1'W'Vl 3.28 n1'ab'Vl~'llv~'llv1l~ Level 1 Process 10 

v 

40 



~~ 1B~ltit-~~ll. tf1.8~1~t8~tl.Ll:-LJ,M.LUl:'LlA. 

I\ 

~lA.1:-l!l!.!l11BM. 1~~U~tl.!.!l1Jtf11!11 ~trt!.!ll!l~8M. 11l.trt8Mn.8!.!l~t~~~LU ... I" ,.. .. ... ,.. I" I" 

I 
L 

-I-
• • 

tl.LC-L!A~LUl!l!.!ltl.~/tl.~lt~11!1~ 
,.. ' 

I\ 

t-1!1!.!l11c-~ n.Lt-L!A~LUn.tn.::wn.n. 11u88~ t L!1~t [1~~::~11 z·£ ~c-L~L~1:-l!l!.!l11~c-Lr8t~t-~ n.Li:-i:-,t:it-Lk!.!l 

~LUn.t (a+nm.su1 spJepue+s 1euo!+eN ue::>pawv) ISN\t !UP.U~lb» L~Uf1~1~ ls 1:-L~n.L~~~Llt 

!URU ~lb»~ t ~LUr1t~~ t n.8U ::~~ tl.U!:-,t:J!UP.U~lb» ~LU!:-8~!11tL~~M.~~~~t n.~u~ 11 ~111:-~~rm~t-81l. 
' ,.. 

~!tit ~LU t-LlA.~t1t'12~ t ltt~ tl.8~n._Q.::~!1n.n.::~8~1ttltW11 ~~ lt'81l.tl.Lt'L!A~LUn.8~n._Q.t-12t'l!I !.!l11!1 !URU ~lb» 
,.. ,.. ' 

I\ I\ I\ 

8~1ti M.LL!~~.H 8~1L~UULf1~tL!A ltLtl,!18~8~1ti l!IM.L~f1t~ 1:'8~rn~1~1:-L~lt\::~ n.~r;-~~~tL~1~ trtL!:-1:-81l. 

tl.8~n.b1'8f1.!.!l1L!1~LU::L~M.1 (w4:ipoa1v) 1t!1~8U~~n.~~ l!IML~8~1ti ltLt~8~ f1Ln.g8L~ n.8~n.B' 

tl.lA.11n.f1~1Rot~ (10qWAS) !UP.U~lb»G~ltt (aaewl) M.LL!~t 8~ [~l] (+Je4::>MO)::J) tl.Lt-t-,t:i 

(weJSe1a :µe4'.) MOl:::I) n.n.::r.ru,,t-t-Hru,~n1..t-1..1A.r.1..une.n.::r.un.mrncH!r.1..u £"£ 
"' II o 



zv 

rl.,V we·a1!::l 

8t~IJftBll.Ur1.TIL& 
" " 0 

-,_ 
( n.& ' 

,,~I----~~--, 
I 

un11L& 0 

!.LUIJl':lt-~i,m ; 
! I 

---1-----i 

~) '------~-· ___ / 



ON 

,---_:.__------·-·--..." 

( n.~ ·. \ ) '.. ___ __,./ 

u11n,ei. ~ / 

!.LUl21':lt-~l.m ,/ I ./ 

I um1L~!.Lu1211 
I U~U£1 
L----·---~ ---·---··---

I 
I unnL~!.Lu1211ri.um 
I 

'""' unTIL.(ll """"' 
' / 
'"-,tLU~~fl.UJTI/' 

"--., // 

.. ~l-

( rt!., ) 
"'--:"' / 

1 

. ~·· I 



ON 

01aM rtw11~111n.i~l!lm1 

t-L}~f1 t we·a)!:l t-~ 

I (~B~~) ~l!l1rtl 
I ~LUrlL~t-l!I~,, 

/ 

// 

// 
.. l 
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3.4 nT-aaamLuu~1'U-U'a~""IJa.:i-a::uu 

3.4.1 ER-Diagram (Entity Relationship Diagrams) Pia u.uu'11fla~m-tta6u1EJLf"l~.:i~~1~ 

'!.la~~1'l.l-U'mma6u1m:rnm.n 1 'l.16i' m.~Hu::'!.lti~n.J.mw zj~1'lJ-a::um1::1-tl ER Diagram u. uu Crow's ... " " 
foot ih:hwJ~::f1ti'U'!Jtl~LL'U'U'11i.'ta~ [16] ~~Jl1W~ 3.32 

L ______ ~couri~ _____ _j lab_data 

, §51 ID_ user i I ~ IO_lab_data 

i w TrtleName 

j:PKj 1-·- IO_Tltle 

· ---··-·- .... - i I 
. Tltle_detall : I 
'-·-·-·-·-·-·-·---·---·-·---·-·--·----·-------- i 

model_ update 
;_... ________________ ~ 

PK ID_update )..+ 

i 

I 
~ 

Password 

FK IO_Trtle 

Fname 

Lname 

Sex 

Address 

Email 

Tel 

Status 

L ___ T_ 

~ 
I 
i 

: cutoff J 
[__ ------ --- - ----- - -- ------- ' 

su~uest 

'------···- -·----------~ 

I PK; 

[.PK! 
l'"' 

!'!<J 

Severity 

PS 

VI.. 

:i~j IO_user 

E_l 

E_2 

M_l 

M_2 

1_1 

1_2 

L_l 

L_2 

H_l 

H_2 
; 

---------~' 

Severity 

PS 

VI.. 

B2m 

HC 

Tpn 

TAP! 

TAP2 

LMP2 

LMP7 

GT16 

GT18 

GT45 

GT56 

GT58 

GT68 

P_system 

P_doc 

Date 

FK D_use< 

1 
--------~=~=-~~~----------j 
~ IO_lab_data 

PS_Value 

VI.._ Value 

d O.I Q.I ~ t • II II 

.nTW'Vl 3.32 f"l'J111'111'W'U 5"'a::'Vi11.:i n fl11"1Jm.m"IJ a .:i \i1'U"ll aim 
• " cQ \I 
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"il1n.n1Y1~ 3.32 "il~a6u1EJm111~11w'IJ5"Ua.:i'li'e:i2J'11~~.:id 

1) 1"11111~11w'IJ61~V111.:i'lla11'1rni (account) nuia11'1ri'1tl1V1tl1~a (titleName) 
" " " 

0 i.:i1'1JV1i1.:i l"l'Ui1r\'1tl1V1tl1~a1~V1i1.:irl1tl1V1tl 1~a V1i1.:i r\'1tl1V1tl1~a~11111cii10i.:11'1.J1~V1'11 EJ l"l'IJ 

2) i"l 1111~11w'IJ61~'\II11.:i'll €l 11 '1 en i (account) tl'U,] a 11 '1 ti ~'U th .:i u. 'lJ u-;i 1 '1 a .:i 
'U \J " • 

(model update) ~~LL'11~'U'UV1i1.:il"l'IJ~11111citl~ut11.:iLL uu-;i1'1a.:i 1~'Vl'11EJU. uu-;i1'1v.:J - "" , 
3) i"l 1111~11w'IJ61~VI11.:i-U a 11 '1 ~1 i (account) ti' 'lJ -U a 11'1i:.i'1n1111! 11 "il '11 n 

" " " 
'!Xa.:itli)lliim1 (Lab_ data) 0iV1tl-:Jl"l'IJ~11111ciu'IJVini:.i'1m1-;i1LL'Un1~'Vl'11EJ11EJm1 emm1-;i1LL'Un 

V1'11EJ11EJm1~11111ciu'IJVin'11nmi.:i1'1JV1tl.:11"1'1J 
" 

4) m111~11w'IJ61~V111.:i'li'a11'1mi (account) nu-Ut111'1Fi1 PS LL'1~Fi1 VL L=8.:it1~111ru 
" " " 

(PS VL Value) rn-b'V1i1.:il"l'Ui1Fi1 
- - " 

5) 1"11111~11w'IJ6wV111.:i-U'a2J'1i:.J'1f11111l11'1"il1n'!Xt1.:itli)u~m1 (Lab_ data) nuit1 

11'11°i1 PS LL'1~Fi1 VL L=8.:it1~111ru(PS VL Value) V1tl.:Ji:.J'1m1-;i1LL'Un~11111cii1-Ua11'1Fi1 PS LL'1~Fi1 
" - - \J 

Vl L =8.:itl~111ru 1~V1tl.:ifi1 

3.4.2 'V'l'1'1J1'1Jn111aUtl11'1 (Data Dictionary) LU'IJLt1n~11eY1.:iEi.:i '1~a6u1EJii.:i'11'1Jtl1~nt1'U 
' " 

'li't111'1vtl iLnu 1 '1J\i1'1Jia11'1"Ut1.:11~uu~'W'~'IJ1i1''1J 1 'IJ'11'1J~hi1~ LL~~.:iu'Ue°r.:i.n1'V'lm11 'Vl'1'li'a11'1 1~EJ 
" "" ,, \I 

1 'IJ1~uu ,\'1 LL 'IJ n ~th EJ L 11"111~L ~ -:it11 n11~'1 n~1EJLi"l1.:J"li1EJtl 1~ ~TVI L Vi EJ11 LL uu LL 'V'I ~ EJeJ'IJ n~u '1~ 
" " 

tl1~nt1u~1EJ -Ut111'1 Dl-D8 (Data Store) zj,:iii11EJ'1~LBEJ~1J11111J1111.:i~.:id 
" 

d Q d ~ ., 
t'l1"a1.:l'VI 3.3 "a1tl'1~btltlf!"lJelt'l1"a1.:I L 'IJ~1'1J"lJtl3.J'1 ... " 

0 ., d 
'11fl'U "lJelt'l1"a1.:J fl113.J'V13.J1tl 

1 Sugguest 
0 0 

i"l1LL 'IJ~'IJ1 

2 Cutoff fi1 PS LL'1~ Vl 1'1JL'B.:it1~111ru 

3 Account ia11'1mi 
" " 

4 Lab data '1lt1lJ'1i:.l'1n1111!11'1'11n'!Xa.:itli)lliim1 

5 model_ update tl~ut11.:i LL uu ,\' 1'1 a.:i 
' 

6 title Name 
0 0 ., ... 

i"l1'1J1'\/l'IJ1'lleJ 

7 PS VL Value fi1 PS LL'1~fi1 VL L'8.:itl~111ru 
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cl 0 0 ( ) ~1~1.:J'VI 3.4 fl1bb 'L1::'L11 sugguest 

0 ., 

~tJVJGli;i ... 0 ... 
6l1{;1\J '11'LI {;) fl1111ll11 fl1tlfi\J1ll Vl111llb'VI~ • 

cl 
'VI 

1 Severi~ Varchar 10 'j::EJ::fl11l.J'j'l.JLL 'j.:J"lJCJ.:J L 'jfl • PK 

'jULb uu1 'Ur;,m'U::"Ua.:i PK 
2 ES Varchar 1 'U 

11~r;, 

3 ~ Varchar 1 tl~mrub~r;, PK 

4 Detail Text 
0 0 

Fl 1 LL 'U::'U 1 

~1~1.:i~ 3.5 fii1 PS UGl:: VL L'Llt~-:imii1ru (cutoff) 

0 ., cl VJ ff ... 0 ... 
6l1{;1\J '11tl Gl{;l '11'LI {;) fl1111ll11 fl1tlfi\J1ll VllJ1llbVI~ 

cl 
'VI 

1 IQ user Varchar 13 
., 

' PK 'jVfabL yj'VIEJ 

2 E 1 Double F11"UCJ'U~1.:J"llel.:J E 

3 E 2 Double F11"llCJ'U'U'U"llCJ.:J E -

4 M 1 Double F11"Uau~1.:i"Ua.:i M -

5 M 2 Double F11"UCJ'U'U'U"llel.:J M -

6 I 1 Double F11"Uau~1.:i"Ua.:i I 

7 12 Double F11"UCJ'U'U'U"lla.:J I -

8 L 1 Double F11"Ua'U~1.:J"llCJ.:J L -

9 L 2 Double F11"lltl'U'U'U"llel.:J L -

10 H 1 Double F11"llffU~1.:J"lla.:J H -

11 H 2 Double F11"lltl'U'U'U"llCJ-1 H -



cl II ~II 
\01111.:J'VI 3.6 "lleJJ.Ja~ ~"1.:J1'U (account) 

" " 
~1~'U 

cl 
'VI 

1 

2 

3 

d ~· 4 'Utl n%'1fl 

ID_user 

Password 

IP Title 

4 I Fname 

5 I Lname 

6 I Sex 

7 I Address 

8 I Email 

9 I Tel 

10 I Status 

"Uilfl 

Varchar 

Varchar 

Int 

Varchar 

Varchar 

Varchar 

Varchar 

Varchar 

Varchar 

Varchar 

fl1111V11 

13 

20 

2 

25 

25 

1 

200 

30 

10 

1 

fi1t15u1v 

1i:1~rn<H 
'U 

., ' 
1vi~m'U 

Q.I 0 0 "' d 
')Vl~l'l1'U1Vl'U1'!1tl 

d 
'l!El 

~fl(;'l • 
L 'V'1!31 

.J ' 
'VlEltJ 

'U 

d 1.c:::il ' 

'Vla~mim 

VllJ1tJL"1'1.11 'Vl'SPl'V'l'l'i 
A _,! I.I'd 

~'Vllifl1'S L '1.11'1\I 

\01111.:i~ 3. 7 <ti't1~a~~011\Pl11'1'11n'Ht1.:itl~u~m1 (lab_ data) 

0 ., 

~vVJa~ .. 0 .. 
~1fl'U 'U'Ufl fl111JV11 fl1tl5'U1V 

cl 
'VI 

,, 
'IJEllJ"1~"1fl1')~')1~~1fl 

1 IP Lab data Int 6 
'U 

~a\ltlfiu1im'S 

2 Severity Varchar 10 'S~tl~l'l11l.J'S'ULL 'S.:J'IJEJ\11 ';il'l • 
3 PS Varchar 1 ';iULLUUL'U~m'U~'l.IEl.:J11-r~ 

'U 

4 VL Varchar 1 tl~l.J1ru11-r~ 
r:l Clf Q.I Q 

LEllJLEl'!J'i!f'l"11~1'U '!11.JV'I 
5 B2m Varchar 1 

L 'U~1-2-11111'l-S lfli;:iu~hJ 
'U 

r:l .t::al CV Q 

LEll.JLEl'll'i!l'l"11~1'U 'll'UV'I 
6 HC Varchar 1 .J 

rnvl1L'll'U 

7 Tpn Varchar 1 a.:ifit]';i~ flEJ'ULL 'Vl'V'11~'U 

8 TAPl Varchar 1 EJ\lfitJ'S~flEl'ULL 'Vl'V'I 1 

9 TAP2 Varchar 1 a.:ifitJ';i~flEJ'ULL Vl'Y'I 2 

10 LMP2 Varchar 1 ~tl ~ ~ EJ.:Jl'l 'S~flEJ'ULLEl"1LEll.J'Y'I 2 

48 

Vl1J1llL VllJJ 

PK 

FK 

V11J1EJLVl\Pl • 

PK 
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~1'a1.!J~ 3.10 rl1 PS bbfl::r11 VL b;l.:im:u1ru (PS_ VL_ Value) 

0 ., "' w ' ... 0 ... 
fl1~tJ '!tv a~ '!t'U~ Ft11:U Ft1v6t11a l1:U1flbl1~ 

"" VI fl11 
., 
~eJ1J'1~'1fl11~11~~1fl 

1 IQ lr;ib data Int 6 "' PK 
"1e:i.:itJ~ifoim1 

2 PS Value Double ri1 PS Lifi-:im1nru 

3 VL Value Double fi1 VL Lifi\ltJ~111ru -

3.s 011e>eimbuu~1'U~~~vnurn<ti~1'U 
" 

m1e:ie:imLuu'11u~~IJie:inurni-:i1'U (User Interface) ~e:i-:i-:i1ui~EJdm~EJii1'~GtJ1~"'-:iri'vi~n~e:i 
"' "' . 

m i"'11111'11oU\11'\J1~41EJ 1 iV1n~~~1'\J'Ul'll'l'1UeJfJ iim1tl f1e)'U11Jf1111 i-:i1'\JUeJfJ L ~11111m~1'\Jf111 "' . ... 
veJn LL 'U'U'11'1JIJieJtJ1~'°'1'\J 1 'IJ1~'U'U '\JeJn~1ntf m1e:ivmL 'U'U'11'1J~~IJie:i tl'Urn i-:i1'\J~~~~vi11 "1 '°'11111'1 

"' 
1 i'l1'\JLL'1~ L~ fJ'\JTI~41 fJ 

"' 

' LL 'U '\JL '\J v 1 

"" ., 
Lf1fJ1fl'U1~'U'U 

V I 

L~1'°'1~'U'U 
"' 

~e:irn.U 
" 

1~m.hu 

G;J 

'rl'VlL~v'f • 

"" Ill "d 111WVI 3.33 l1'U1b"IJ1\l~::tJtJ 

d 1' ' d 1 ' ~1flJl 1'W'Vl 3.33 '\J"''J'IJ~v\I LL 'U'\JL '\J v1~ ~ LL"'~\l'lfe:J)~'U'U LL'1~Jl1'WU1~ f1eJ'U 'IJLL(l'U~eJ\1"'1 'U 

L~ m tl'U)~'U'U n n~~~\11'11 UV!1 l'l111J L U'\J1J1 LL'1~11fJ'1 ~L~fJ~LM fJ1tl'U1~'U'U 1 u'11'1J~v\I f111 L i1'11~'U'U 
" 
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ih1::: 1 ~rn m~ man~arn off LLn:::1'\.'.1'1~1'UL Ylm-U'11 off ~1'U1:::'U'U '11'U"lleJ~vlVlbl'18{'1::: 1 -ff G'i1vi-ru L U'U-da~ 
~ ~ . 

vn~ m1~V1~ a nu~V'! LLm:::uu L Yla"Uafl11l.l-d1EJLvi~a11..1~11..1~1~ 111..1m11 off ~11..1wuu 
~~ 

' LL tl'UL 'l.181 

LL'1V'l~~ami aan'11m:::uu 
" 

,, 0 

"lleJl.lnt:-Jn m1m1'1 t:-Jnf111'11LL 'Uf1 

bl.I 'U VI"' f1 
~ 

~ 

Ec::J 
0 0 

fl1LL'U:::'U1 

I Predict I ~ 
"fl'VILIJleJ{ • 

cl ,, o II' 11'
0

•1 
ll1'VfVI 3.34 'Vl'U1'1v'11LL 1..1n'tlv~~~u1a 

'11n111vfvi 3.34 vii11'1a'11bb1..1noii'rJl.ln~ll1EJ '1:::i1'111..1"UrJ~ial.ln~ll1EJ~1vi-ruHmanial.lnt:-Jn 
~ ~ ~ ~ ~ 

f1111'111'1"lleJ~~U1EJ11..1fl111i11..1~1ni11..1fl~ n~UlJ Predict L Ylml1ial.ln~ man 111 tl L tl~EJtJ L ViEJtJ nu 
~ . ~ 

LLtJtJ'11na~ 11..11:::utJLL~1LL'1V'l~rh11..1t:-Jnm1'11LL 1..1m1l.lfi~r\'1LL 1..1:::i.!1 aEJL 1..1-da~1:::uu~1LL 'Y'l'Vlcj' L~'l.1~1~ 
~ 

n'11m1mLm "ll 11..1-da~LL'Y'l'VIVLL~'lfl~n~lll.I Save LYirJu'LIVim1EJf111~~V!lJV'ln~ 11..1~11..1.LJal.ln . ... ~ 

3.6 nTj'1'~u1~~uu 

m11Lfl11:::"1LLn:::aamL uu1:::uu'11LL 1..1n~ll1EJ L 1fll.l:::L ~~tl1nl.IV1nn~1EJ 1m~"!hEJtl1:::'11V1L ViEJl.I 
~ ~ 

LL uu LLVdeJeJ'Uf1"'U vi11 "1V111ufi~.ff 'U1'1eJ'ULLn:::15m111..1 f11)~\Jll'U11:::UUL YirJ 1 ~'11lJ1)"~\Jll'U11~a~1~ 
ifo UtJLLt:-J'U .ff 1..1 VI a1..1 m1~l'l!'U11:::uu'11 LL 'Un~ll1EJ11f1l.I::: L ~ ~tl1f1l.IV'lnn~1EJ1m ~'li1EJtl1:::'11V1L ViEJl.I 

~ ~ 

LLUtJLL'Y'l~eJeJ'Uf1"'U ~l'll'U1~1EJll1'\fl~LeJ"ll~ (PHP) LV'IEJ1i Bootstrap Framework m'!i1EJ1'Uf11)~Vl 
'.1 ... 1"0 1" .,I 1" .1 ,.,i 11~a~f1u1:::naU"UeJ~V!'U1'18 V!Vl1~1'U V'ILLUU Responsive 'Vl'11l.11WLL'1V'i~l!-ln V'IU'Ue~un1ruVJ 

LLVI n~ 1~ tl'U 1i1tl1 LLfl)lJ Appserv ~VI f11)~1'Ui ell.In VI nLL~~ LLn:::~V111~1tl LL UtJ"Ue:J~)::;tJu ~1 EJ 
... ~ ~ 

1tl1LLf11l.I Adobe Dreamweaver CS6 LLn:::VJV1'1BU Web browser 1tl1LLf11lJ Google Chrome 
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m~fl1Ji'LL'li~rn1~w.n.J11:::u'Uflflf1LU'U 2 ~1'U 1~LLn rn1~\;ll'U11:::uuL'U~1'U"llfl~~l'lLL'11:::u'U LL'1:::~1'U 
" "" 

' d 11 II' d 
"llfl~LLYfVlffl .. 11eJL"il1"v1'U1'Vl 

L thLLm11 WEKA L 'Urn1vi11:::uu~1u 'Un~\J1flL11'11.l:::L ~~thn11l'l'1 n~1fl Ll'l1~~1flth:::G'11'V1L Vim..1 
" " 

'1 .1 . . d .J~I ..... :::'i.1 d .J 0 

b'U~uLLUU Web Appl1cat1on Ll'l1fl~'V1Lu'U Server "iJ:::(;ltJ~(;ll'\(;l~bu1LLn111 WEKA L'V'ltl'Vl"il:::'Vl1fl11 

MySQL Ll'lflLirhi~ PHP L~fln1mtJ1LLn111 WEKA eJ1'U'Vl1~ Command 
' 4 I Ct.I II 

L "llfll.J(;l flnU~1'U"llm.J'1 ... " 
Line L'Un11Lotl~1'UL'U~1'U~1~ 1 L'li'U m1'1~1~ LL u u '11'1 fl~ m1u-ruu 1 ~LL uu\11'1 fl~ m1 • 
L tJ ~flu L Vi flu LL u 'U '11 n fl~ L Yi fl '11 LL 'Un~ th fl L iJ 'U ~ 'U zj~l'\11tlL"v1'11'\LU1un1l..l1~~~~ 

" 
http://www.cs.waikato.ac.nz/ml/weka/downloading.html LLG'll'l~L'Ufl1'V'I~ 3.35 

'. © www.cs.wa1k.ato.ac.nz1m1/we-ka!dOwllioad1ng.html 
--=--=---- --:::--:--.:-~=-------·-:··:. ----··-- -------·----·---·--- ·--·--·----··-~---·--------------·-----·--------·-·--

A/f"!:!# 
MadlNf Learnng Group at tt'le UrWersll'i ot 'W&N.lo 

Project Software - Publtcations Peoole Related 

Downloading and installing Weka 
There are tM:J versions 01 wei..a. Weka 3 8 is the lalesl slable versmn, and Weka 3 9 is tne de...elopment >1ersion. For the 
bleeding edQe, it is also possible to do\Mlload nighDy snapshots. 

Stable ~e1s1ons receive only bUQ '!be~. ~tute the de.,-elopmentversMJn receives new features Weka 3.8 and 3.9 feature 
a pac~.age management system that makes 1t easy for the 'Neka communitf to add new functionality to Weka. The 
pac~30e man3gement s;-stem requires an internet connection in order to dO>Mlload and install packages. 

Note (tl lor users upgr.Wmg fromWelo.ei 3.7 to Weh 3.8 or later 1flhe W~a 3.8 pack39e manaqerdoes.not startup 
please delete the ftle onlbledPeick.9.c..:t...- in lhe p~folder lhat reSldes1n the........., ftllderin vour user home 

Nole C2) for users uporad1ng from Wel<.a 3 7 to Weka 3 8 or later: senalized models created in 3.7 are not compabble 
with 3.8. We have a model migrator tool that can 1Tli9ra\e some models to be compabble Yotth 3.9.0. One exception is 
RandornF01esl 'At11ch can be miQrated up to 3.7 13 but no rurtner. Usaqe r.; as tallows 

java -;,p <path 10 modelM19rator.Jar"":<path to ~ka.ja~ weka.core ModelMtgrator,... <path ID old serialized v.eka model> 
-o <u~raded model rue narrY!> 

SM~hOtS 

E-,,~ry n19hl a snapshot o~the SuDversion repos1tory is tak.en, compiled and put together in ZIP files For those who 
want to have nie latest bWJfixe~. they can d0W1load these snapshots here 

Stablie verston 

Weka 3 e is tr1e latest s'table version of',\leka This branch of Waka receives bug fixes only, although newreatures 
may bec.ome .wa1lable in packages There ar~ ctil'!'erent optmns ror do\Mlloadmg and mstallmo it on your ststem. 

• Wmdow> 

OK._ here to download a setf-edra<:ting executable ror6.f-bit 'Mndo~ that Includes Orac1e·s 64-bltJaV'a VM 
19 
(~'·~·~·R·t1r1?->'64e-.e 11:20M8) 

01ct- here to download a self-extracting eYecutable for 64-bit Windo-.s witnouta Java VM 
(-NP.1<'.oi-3-8-1-).64.e.-:e. ~o 6 MB) 

?~ti<' here to download a sell-extJar.ting e1ecutable tor 32-bli Wind0¥4 that includes Oracle's 32-0itJav3 VM 

n1wvl 3.35 'VIU1'1vfl11'UL'Vli'lf1Ltl"aLLfl'UI WEKA 

3. 1 m1'Vlfl~eiutl1::~'V16n1cw'Ut1.:i1::uu 

"v1~~rn1~m ~fl 1~v11 L u'U rn1 \>1111.ff 'U \>lfl'ULL'1:::~\;ll'U1LG'l~"il L~vu~flfl LL~1 ne:i'U~"il:::t111:::u'U 1 ut -ff 
" 

~1'U"il~~ nlii' fl~iin11'Vll'lG'lflU1:::uu LI'\ V'Vll'\'1m1 -ff nu mil.J<Ji'1flli1~ L ~tl'Vll'\'1~ 1 i L ~flVl1oUfle'.il'l'rl'111'\~1~ 'l • 
~~"il:::vi11Vf1:::uu~~ \;ll'U1.ff 'U:WtJ1:::~'Vl6.fl1'V'IL 'U LL~ '1:::~1'U L ~l..l111n ~~~'LI LI'\ vm1'V1V1G'lfl'U1:::u'U 

tJ1:::nfl'U~1fl 1ri1~?111~~1oUflfl11'Vll'\G'lflU L 'Uci1'Ul'i1~ 'l vr~l'ifl 1 ud 
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fl1'S88nLb 'U'Ufl11'Vl~'18'U1~'1.J'U~'W Black-box testing 1~'U'IJ"6'1bb 'Ufl~tl1 E.J hfll.J~ b~-:ithn 

l.l~~n'11m1mbu-:i 'l~btl'U a ?i1'U~~1~qi~-:i-W-:inoff'U L 'U\Jl111-:i~ 3.11-3.20 

..J II 'I II 
\Jl1'a1.:J'VI 3.11 fl1'a'Vlflat1t1fl1'ab'tl1 L'Y.f.:J1'U 

cv II b~ti'U l "ll l 'Umca'Vlflatiu e..i~ ~vHil 'U mca'VI fl aeiu V11"1Jt1mca'Vlflat1u 

II I 

1. 1?11~mn -tl'bb"~ca~'1~1'Ut"ln~eN 
II 1 II cJ~ II 

b"tl1'11~'1..J'IJ 1. 'OJ~b"tl1'1Vl'U1'1B'Vlb iJ'U'Vl'U1 
'U 'U 'U 'U 

2. 1?11~'1m-tl'bb"~1~'1~1'U'll.i"n~ti-:i 
., 

l1"fl"tl8.:J1~'1..J'IJ 
'U 'U 

I II 

2. 'j~'IJ'IJ'OJ~bb'1~.:Jfl"8.:J"tl8fl11l.J 

"1~'1m -HV1~m~'1~1'U 'll.i 
'U 

11 c. c:JtJ 
(lfl\Jltl-:1" bb"~fl"fl'Vl l.J \;)fl".:) 
'U , 

b~tin~u'ltlmtim~'1mi.:i1'U 
'U 

nu1~'1~1'U1V1l.i~nfl~.:i 

,d u II ~ 
i;i1ca1.:iV1 3.12 n1caV1flat1un1ca1i1flfl1"a"llt1~~LL 'W'Vlt.1 

., II 

L~ti'U l "ll L 'Ufl1"a'Vlflatiu e..i ~ ~ w Cl 'Um ca'VI" a ti u V11"1Jamca'Vlflat1u 
., ... 

1. b~E.Jn~oUtil.lmb~'VleJ~.:J'Vll.J~L'U 1. bb'1~-:iV1i!1'0J8oU8l.J"m -H.:i1'U fl1'j'OJ~fl11"118l.J" 
'U 'U 'U 'U 'U 

~ L 'U1~uu bb ~'VIE.I 'j~'IJ'IJ 

2. vl1fl11b~l.JoUBl.J"msff.:i1'U 2. bb'1~.:J11E.JG'l~b~E.J~oU8~'1 
'U 'U 

3. vr1 m1 bbm "tloUtll.J"m i-:11'\J 3. bb'1~.:it:.JG'lm1bbm"tlitil.J" 
'U 'U 'U 

4. vr1m1G'luitil.J'1mi.:i1'U 4. bb'1~.:in'1ei.:ioUtifl11l.J~'UeJ'U 
'U 'U 

fl11'1'1.JoUBl.J'1m atl.:J1'U 
'U 'U 

..J cv II ~II 'I 
\Jl1ca1.:i'VI 3.13 fl1"a'Vlflae>umca1ilflfl1"a"lltJ)J~e.J L'Y.f.:J1'U L 'Uca::uu 

v v 

cv II L~v'UL"IJL'Ufl1'a'Vlflae>u e..i~~'WITT'Ufl1'a'Vlflavu Vl1"1Jtl mca'Vlflaau 

.... ,, 
1. b~E.Jfl~"tl8.:J~1L8.:J L 'U1~'1..J'IJ 1. bb'1~.:iV1i!1'0Jtiim.mm i-:i1'U fl11'0J~fl11"tltll.J'1 

'U 'U 'U 'U 

?i1'UtJl1 2. vl1fl11L ~l.JoU8l.JG'l?f1'UtJl1 2. bL'1~.:Jt:.JG'lfl11bbtlL"tloU8l.J'1 
'U 'U 

3. vr1m1bbm "tloLJ8l.J""'1'Ul'l1 
'U 
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0 F' ~ ,.. 
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tLUL!'\l~11U n. 11L~tLU ~f':lfl. Ul11 

~tLrtL~~ 1.u.rn Un11L&n.n.:::t , 0 

li\UL!!.t'Lltlrl.ltl.1~!AM11131'1:1 ·z 
I'" ' ,,. , !"' 

{~L~M.!9f':I ... 
I\ I\ 

u13wr,µw) ~q;i.~~rtl3~ri.um ·i 

n.@l!~li\tt..UM.lll.\M.B~1 

Un.11L~tLU~f':IU~r1.,(1 "£ 

fULrt~jl 

I\ 
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I\ I\ 
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11\ 
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' ::: 
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... "' 
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~1-a1.:iV1 3.17 mcaV1f!at1umcal\lf!n1'5'Utn.Jaf'l1bL 'IJ::'IJ1 

'I.I 

.., II 

VI 1 'U ti n1 'afl fl a ti 'U bit1'1J 1 'Ill '1Jn1-aflflat1u ~a aiw in 'IJ mcaf! f!a t1u 

.... ., .crl .., 0 0 

1. LL'1~.:i'VIU1"ilt1-U't1l.Jari1LL'IJ:::ti1 n1";i"il~nTl"l.lvl.Ja 1. L";iVn~"l.J€ll.Jafl1LL'U~'U1 
'I.I 'I.I 'I.I 'I.I 

0 0 ~.:iVll.J~ L 'U";i~uu ~.:iVll.J~ L 'U";i~tJtJ";j~uu fl1LL 'U~'U1 

2. Vlln1";ifi''UV11-U'vl.Jaf11LL 'U~U1 2. LL'1~.:iVIU1"ilmrnm";ift''IJVl1 
'I.I 

3. vhn1";iLLti1 "l.J-b'vl.Jaf11LL 'U~U1 3. LL'1'1.:i'VIU1"iJ€JC.mn1";iLLti1 "l.1-b'vlJa 
'I.I 

0 0 

fl1LL'U~'U1 

d .1"' .1 0 

~1'51{1fl 3.18 n1'5flfli'ltltJn1'5u'a'Uu1.:ibb'U'Ul\11aeM 

.., II 

V11'Ut1mcafl~avu 

01";i'\.Jf'U'\.J";i.:i , 
LLuu'\i1am 

Liv'IJ 1 'UL 'IJmcaf! ~at1u I ~aaiw in '1Jn1'5flfli'!tl'U 

1. L~Vn~<U'vl.JabL'U'U'11aa.:i j 1. Lb'1~.:i'VIU1"iJ€J";i1Va~LBV~<U'vl.Ja 
'I.I 'I.I 'I.I 

.1 ..... 1 0 0 ~ 0 .J:'!'l 
2. u";i'Uu";i.:iLL'U'U"iJ1av.:i'11b ";i"iJ Lb'U'U"il1av.:i'Vll.J b'U";i:::'U'U , 

3. tJ~'Ul.J~.:iLL'U'U'\i1aa.:i1lJri1L ~"il 2. LL'1~.:imlv.:i"li'am1l.J~'UEJ'Un1";i 

tJfu'\.J";i.:iLL uu'\i1av.:i LLa:::LL'1~.:it-ia , 
m";itlfutl";i.:i LL uu'\i1a v.:i , 

3. "il~LL'1~.:inciv.:i-b'vfl'J1l.JLL~.:i 

L~vu11~~Y.m1~ "'\i1'U1u-b'vl.Ja 
'I.I 

Lvi1L~l.J"vt~tl "~1m1l.Jflm~'v.:i 
'I.I 

1.# I ~ V V d 
'U€1Vn'l1L~l.J" LLa1na'Ul.J1'VI 

., ., 0 

Vl'U1"il€l LL'1~.:i"l.Jvl.Ja LL 'U'U"il1av.:i 
'I.I 

~1n.:i~ 3.19 mcaV1f!at1umca~flmcatJ-a::1~mca1ii1Lb'IJn~th£J 
'I.I 

., II 

V11'U t1 mcaf! tla t1u bit1'1Jl'lll'IJmcaV1~at1u ~aaiw in '1Jn1-afltlat1u 

n1";i~~n1";it]";i:::"Win1";i 1. L~vn~'\.J";i~"Wim";i'\i1LL'Un 1. LL'1~.:ivtU1"il€ltl";i~"Wi n1";i'11LL 'I.Jn 
'I.I 

'\i1LL'Uner-L11v eru1v "l.1€1.:iLL~'VltlLLvia~'Uflfla eru1 CJ LLa~ n1";ilti"iltlCJ"l.ltJ.:i LL ~'VI J 
'I.I 'I.I , 'I.I 

2. vhm";iLLm"l.J'lh:::"Wim";j 2. LL'1~.:ivtU1"il€lt-ian1";iLLfi1"ll 

'11LLtmeru1v 'lh:::"Wim";i'\i1LL'Uner't'.11v 
'I.I 'I.I 
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d -1 II oo 11d 
~nn~vi 3.20 n1'l'V1f!at1t1n1'l'1fln1'l"IJt1l.J~R1'1.J1'Vl'l.J1'tft1 

v 

_, II 

V11"1Jt1n1'l'V1flat1t1 L~t1'1.Jl"1Jt'l.Jm'lviflat1t1 em ~Vi5'1. 'l.J m'l'V1flat1t1 
.., ,, 

0 .::ii II o o 11d ".., 00 114* 
m1"il~n1';i'tltil.J~fl1 1. L1tlfl~'tltll.J'1fl1'U1Vl'U1"l1tl 1. LLG'l~.:tV!'l.J1"iltl'tltllJ~f11'1.J1'Vl'l.J1'lltl 

'U 'U 'U 

0 ., d 
~ffi'l.J1::'U'U 'IJ1'Vl'U1'lltl . 

2. Vl1n11L ~l.J-iftil.J~rl1tJ1'VltJ1 
'U 

2. LLG'l~.:t'Vl1J1"iltl~~f111L ~l.Jrl1 

"" 0 ,, "" 
'lltl 'U1'Vl'IJ1'lltl 

3. Vl1n11LLm 'UoUtll.J~rl1°L11'VltJ1 3. LLG'l~.:l'VltJ1"Jtl~'1 f111LLm 'UoUtll.J'1 
'U 'U 

d 0 0 ,, d 
'll'El fl1'U1'Vl'U1'll'El 

d Q ~ti QQ./ 

3.8 n1'l'Lnt1nt1'l1l.JLL~::1LR'l1::V1"1Jti~mrnmn'1a 

G II A_, 
3.8.1 n1'lbfltl'l1tl'l1l.J"1Jtli.l~n1'l1'1E.I 

v 

ITT~ a 1 otlLL tJ'UG'la'Uml.Jf111l.Jfi~L "1'1.J'11nITT i.:i1'1J1::'U'U ~1'1J1'1.J 6 fl'l.J zj.:iL U'l.J~L ~a1"!l1ru 
" \J "' .., 

~1'1Jm1~w.i'l.J11~'U'U 1~am1'1l.J L~an LL 'UUL"J1::'1.:i V11m1\.h::Li1'1.JrirunTri'Uti.:i1::'U'U11'U11l.J 1~a 1 i • • 
Google Form LLG'l~.:i1'1Jfl1'Vi~ 3.36 

3.8.2 n1'l1 LR'l1::...,.ij'eJi,i~m'l1~ a 1 'l.Jm1tl1:: Li1'1.Jf1U.lfl1'Vi'Utl.:11::'U'U b otl Lfl ruon m1tl·rn LiJ'l.J15 v • 

'tltl.:t~LR1YI (Likert) [17] 1~a1iLL'U'UG'l'El'U01l.J ~.:lfl1'Vi~ 3.36 tlwnti'U~1EJ1::~'UL'il.:tf1UJJ'l1'Vi (Rating 

Scale) 5 1::~'U LL~::1::~'UL</i.:itl~l.J1UJ 5 1::~'U ~.:!Vl111.:I~ 3.21 zj.:i1Lf111::l-1itil.J'1f1111~EJ ITT~tlbotl 
'U 'U 

'10 1 1 I I .J I .J ) 
~u1LLn1l.J Excel '1.Jn11'V11f11 fl1LU~mL~::G'l1'1.JL'UEJ.:IL'U'l.Jl.J1Vl1~1'1.J (SD ... 

d ti II 
IJl1'l1.:tVI 3.21 bflW6'ln1'lLL tl~R11i.l'Vli.11EJ"IJv.:t"IJtli.1~ 
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" ~ ,., 
'l::~rnnW6'1n1'l 'VIR::LL 'l.J'l.J 

L~.:imi.11w "" b 'tf.:tRWfl1Vi • 
4.51 - 5.00 

.J 
l.J1flVIG'I~ • 

3.51 - 4.50 mn 

2.51 - 3.50 tl1'1.Jn~1.:i 

1.51 - 2.50 
,, 

'UtlfJ 

1.00 - 1.50 
,, .J 

'IJ'EltJYIG'I~ • 

~i.11: '4'lJ"lll.l l'l~G'l::m~Lb~::'4qj'1.:! UmLtl1 (2535) [18] 
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~1~1..:J~ 4.1 ~flfl1~LmvrnViv'l.ltl~::~'Vlfi.fl1~'!lv..:JLL'l.J'U~1fleHL'UmW.Uv~fl 68 ~::LUV1J (i;ie:i) 

Accuracy (%) 
Test Momentum Learning rate 

Original CFS IG 

0.2 61.76 69.12 66.18 

0.3 61.76 69.12 66.18 

- 0.1 60.29 64.71 61.76 

0.2 0.2 60.29 66.18 66.18 
Cross-

0.3 58.82 66.18 64.71 
validation 10 

0.1 60.29 64.71 63.24 
folds 

0.3 0.2 58.82 66.18 64.71 

0.3 58.82 67.65 63.24 
..._ 

0.1 70.00 80.00 75.00 

0.2 0.2 75.00 80.00 70.00 

Percentage 0.3 80.00 80.00 70.00 

spilt 70:30 0.1 70.00 80.00 70.00 

0.3 0.2 75.00 80.00 70.00 ... 

0.3 80.00 80.00 70.00 

0.1 88.89 74.07 64.29 

0.2 0.2 88.89 74.07 64.29 

Percentage 0.3 88.89 74.07 71.43 

spilt 80:20 0.1 71.43 71.43 64.29 

0.3 0.2 78.57 71.43 71.43 

0.3 85.71 71.43 71.43 

Average 75.08 73.49 71.56 

d 1 I/ 1.J • • I ti 

"il1n11nn:iv1 4.1 fl1fl11l.mn\JleJ~'1~'1VICJtl'Vl n11'VlVl'1Cl'ULL uu Use training set fl1fl11l.J'1n\Jlei~ 
'U 'U , 'U 'U 

~~eit1i;:i~ 95.59 ;~l.J1nn-J1,,,~~"il1n~e.hum~u11.rn11 Feature Selection (~~ CFS LLi;:t~ IG) 

11l.l~~m1u-r'IJl°i1 Momentum LLi;:t~ Learnino rate 11Ji1t.1i;:i\Jleifi1m1l.l'1nl'i'ei~ LLl'il°i1m1l.l'1nl'i'ei~ 
::, 'V 'V 

Lu~t1'1~'1vi~~eit1i;:i~ 7 5.08 n~'IJ 1 tlei~,,,~~-..nrn.J1'Um~'IJ1'Um1fi'viLaeinflru~m~ru~ IG LL~1 
'U , 'U , 
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'11fl~1i1-:I~ 4.2 L~tl'Vll'l'1eN'l111fl1iL~1l'11'U1'UeU€l1l'1LL'U'U~1l (Over Samplino) 'V111iX.Um.mij 
\I , :;:, '\f 

'11'U1m~11111n~'ULtJ'U 136 i~LUEJ'U (Records) Vi'U11 fl11°1111l'1fl~€l.:iL~1l~'ULl'lEJijri1G'l-:iG'll'l€l~~ 
·" \I , \J 

~€JEJ'1~ 96.30 ~Tv11'u15n1i'Vll'lG'lf:l'ULL'U'U Percentage spilt 80:20 fi1 Momentum Lvl1nu 0.3 
v v 

Lrn~fi1 Learning rate Lvl1nu 0.3 'Uf:lfl'11fli1Yiu11mi'V11 Feature Selection (Vl-:i CFS LL'1~ IG) 

hi~-:i~'11 iXfi1m111nn~f:l-:1L~11~'U ,, 

d .!';! Cl ti !:I... 0 "I Clll "" 
Vl1~1'1'VI 4.2 ~.mfl1~bu~t1Ub'Vltl'U ~::'1VH>.fl1W"tltl'ILb'U'Ulil1mN ~'Un~CU"tltJ\jg'l 136 ~::L'Utl'U 

Accuracy (%) 
Test Momentum Learning rate 

Original CFS IG 

0.1 94.11 80.89. 89.71 

0.2 0.2 95.59 80.89 89.71 

0.3 95.59 80.89 89.71 
Use training set 

0.1 94.11 80.89 89.71 .. 
0.3 0.2 95.59 80.89 89.71 

0.3 95.59 80.89 89.71 

0.1 84.56 72.79 75.00 

0.2 0.2 84.56 74.26 78.68 
Cross-

0.3 86.03 74.26 80.15 
validation 5 

0.1 84.56 74.26 75.00 
folds 

0.3 0.2 86.76 74.26 78.68 

0.3 84.56 74.26 80.15 

0.1 86.76 75.74 80.15 .. 
0.2 0.2 86.76 75.74 79.41 

Cross-
0.3 86.76 75.74 79.41 

validation 10 
0.1 86.76 75.74 79.41 

folds 
0.3 0.2 86.76 75.74 79.41 

0.3 86.76 75.74 79.41 

0.1 80.49 68.29 78.05 
Percentage 

0.2 0.2 80.49 68.29 78.05 
spilt 70:30 

0.3 85.37 68.29 82.93 



. 
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"11n-:i~ 4.2 ~rnnTHmvrnVivuth::fl'Vl5fl1't'4"1JeHLLtJu'11~v-:11'Un·nll.ijv:u~ 136 -a::Luv'U Cviv) 
" 

Accuracy (%) 
Test Momentum Learning rate 

Original CFS IG 

0.1 80.49 68.29 78.05 

0.3 0.2 80.49 68.29 78.05 

0.3 85.37 68.29 82.93 

0.1 88.89 74.07 85.19 

0.2 0.2 88.89 74.07 85.19 

Percentage 0.3 88.89 74.07 85.19 

spilt 80:20 0.1 88.89 74.07 85.19 

0.3 0.2 88.89 74.07 85.19 

0.3 96.30 74.07 85.19 

Average 87.85 74.60 82.41 

~1n~~n11-WWJ'U1~~~'Vl~aauu1~a'Vl5fl1"W'llv\l~uu~1~v\I ~11~c:r.i~v"Wu11~1'U1'U~v-:iia1J~ 
'U " 

"ll~~1a~1\l~i.111J1oWWJ'U1 (Trainino data) ijmwial°11fl111J'1n~v\I Ci\ILL2J111'Un11Vl~aauLLtJtJ Use 
' ~ " 

training set ijfi1Lvi1L~1J LLi;im1vt~aau~uu Cross-validation ~~:: Percentage split ijr11fl11lJ 

'1n~Jv\l~\Ji1\l 1 U~1n L~1J LL~~ Ldv~1'Um~tJ1'U n11~~ L~ v nflrua n~ru~ LL~1~\1Ln~ 1~11r11fl11lJ'1 n~v\I 
'U • " 

ii LL 'U11 U1J'1\l~'U~1nL~lJ m~ Vfl1~111 'Uv'U1fl~~1ijiv1J~~1'U1'UL ~1JlJ1n~'UV1~~~'1\lt:rn 1 ~r11fl111J 
'U 'U " 

' " II Q..I I cu 4 Q,I 11 I II .ca. 4 

fl111J'1 n~v\l'Vl~\1~1n~1'Unwu1'U m1fl~ L~v nflru~ n~ru~ LL~1 fl1fl11l.f '1n~ v\lv1~~~ L "Wl.f '1\l~'U 
'\I , 'U 'U 

mnn11.UvlJ~L~1J (Original) 1~ 

4.2 irnm~~\9ll'U1LL~::'Vl~utvu-a::uu 
ti' I a II' CV d lJ "1" 41:11 -=' II.I d 4.2.1 m1L'!l1a1~uu ~~LiJ'U'Vl'U1~vvi~m1lm ~L'll1 "ll\11'U ~~1JL1J'lJLnv1nu1~uuVl~~LLa~\I 

" " 
11 v~ ~ L~ v~ LL~~ fl111J L tJ 'U1J1'll v\11~uu ~ 1mh\I~~ L U'U ~1'U'llv\ln11 L .U11i-:11'U1:::uu;\I hl11~::: L tJ 'U 

aVlE'llv\l~~LLm~tJU'Vl~VLL'WVlcJ ~v\11-tl1'\XmTiiLL~~1'\Xa~1'ULvJvV'UV'U~1~'U'llv\lmotl LL~:::L~vn1-if 
'U'U '\I '\I 

\11'UL1J~l'i1\I 'l fl1V 1'U1~uul'ia~11J~~mm1L~Vn1-tl v1\l.f11'W~ 4.1 LL~~~1V'UV'UaV1Em1L.LJ'11i'ITU 

~1L ~~~~-u11 UcJ\l'VIU1n111otl\11'U ~\l.f11'W~ 4.2 LLl'i~1 hM1L ~~~~LL'1~\lncieNivf1111JLL..ij\IL~v'U LvJv1 ~ 

V111u11man.LJ'a1J~C'.j~"Wm~ LL~::: 1~man.LJ'alJ~1'VllJ ~.:i.n1'W~ 4.3 
'U " 



x 

Z9 

ntUllUllW1l4riiuJM . .pl!l'\.lAUl"-Ul~nntp.ifun n~l!.1)5,f.WJ\lfU.UAll'lf'l'IUU.UIU"tlllM~1:e'ft 

LCtnrm q1•ts~l.U\rm.u:n-.u.•u..un,s,\ntl'ft!l1e,tut.wl.fl'1:t:K•!l.J.•tHUC~ll'ftunnL~rm:& 

nn:t.•••utnQ1nu.111 

-
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.·_, - '-" ': ~ .: ~;.,.:··,;..: '-·· ' .• J.,;,,.;. "'-.:~..._.__ .. ~...;.:..:.~ .... ~ . ..:~_.,,:- . .... :~. ·-d~~·;·:~..i;i~-.u~.-.•. , 

1103 1mil1ufnil 1-:iiqpfo •2 \Uj 6 ll.ll'l'i:IUJ iUMil~ 'l.i!Uil tiertsak.ch.57@ut>u.ac. 

1102 1.all)~ b1-:ijiy nadll.d@ul>u.ac.tll 

1111 1.u~.a~ii llilii1 

1110 nltiyqp iJ~.a~ii~ xxx I xxx 
1112 1.~£111 liu'1n XXXXX I XXXXX 
1113 ulfa1 iJ11m1n1111lul'i xx I xx 

.J ., II ti 

.f11W'Vl 4.4 n1'a~~nT"a"lltli.161bLW'VIEJ 
v 

4.2. 3 LLm 'lloLJvlJG'l?i1'UIP11 ,,,i;r~'11nv'UEi'U~VJBnT~L-U1?1,.~uu L~tiu~e:imL6"1 '1~?111JTHmm 'lJ 
v v 

ie:illG16'11'UIPi'1'1Je:i~IP11rn~1~ ~~.nTrfvi 4.5 
v 

ntatjhfo1u 

1'lilN1U 

i11ll1\lu1 

r------------, 
'1103 ! 
~--·-··----~ 

[~=~==·=--~~~~~:=:~-~-.] 
' :_~~~ --

-------., 
,j~ ~~~~~~--- --~ ~---~- -_- ~-~- - -- ---- ~~-] 

U1Uilf)il :l'lf{\!UU . -- .. I ; _______________ _ 

l)'ll'f li1_u~_;_1 

r'iutj ~92 \U! 6 illl'l'i:llU il.li'Jil~ '1.i:!Uil 

1uun'11 '0897192860 --' 
'--- ---····-···-----·-···-·---' 

E-mail ~~:~~i·~~~i~~~~-~~-t~J 

;unu: [in:~~T 

-------------------- ··-· ---·--· -- ------·--·--·------

I ll(lihl J 

d !"Ill'., 
.f11W'Vl 4.5 LLn ~ "ll"lltliJ~a1'U\911 

v 

v ... 1 ' 1.1 cf o 1 1.13 ~ ' 4.2.4 vr'U 111 €1,.ll me:i fl"lle:Jll'1 i:rn m,.\91,.1 '1 L "!IVLL'1 ~ LL'1 ~~ e.J G1 n1,.'11 LL 'Un L 'UVl'U 1'1..1 '1~ L i'.l'U vl e:i11l 
v 

~1V1~ume:inri1~1.:i 'l vtl~\11mrnm,.m1\JL =ff e:i L 'U~e:i.:itJljlliin1,. fam~e:ime:in-Uvl.J'1fl,.ULL6"1flan~ 

tlll Predict WUU'1~vl1fl1,.UW1J1G'le.JG1 LL6"1 LL?I~~ L 'U'liv~e.J'1 fl1,.~, LL 'U fl zj~'1~L uw:rn~1~'11flfl11 • 
o a o o IJ' v d 
'11LL'Ufl'llm1~UULLG1~1Jfl1lL'U~'U11J1LL?l~\lmtJ ~\l.f11V'IV1 4.6 



~ 

"liilJIANQff\~aTl'I wan-n•hllun 

CINI ~::U\J~1UllO 

"ll.l~ _I__•_: m.1A1 

! jH;-!r.:l.!A1: 
p • l 
P• 
P• 

__..._-.-- ------------ ----

~ I P • I ~a1lu:1l1 
1 

CINI I H 

EMARK P=Progression: NR=Non recurrence or non progression . R=Recurrence or progression 

PS=HPV16 Physical status: E=EpiSome. M=Moced (partial deletion), !=Integrated form (complete deletion) 

VL='vlral lead: L=IOw lead (lag E6<4.3). H=High lead (log E6 >=4.3) 

N=Normal expression. P=Partial lass. T=Total lass 

"11iliini'!u 
''blA •' 

.,j 11 •• I If II ,!f o 
ll1\'4'VI 4.6 ,.,\J1ntl'UJfl'atln"lltl11iU·.mn1'a\Jl'11"il L 'tiilLL~ZLLavi.:i~~n1'f'il1LL 'I.Jn 

'U 
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4Q.J o 1d cv1.1.ieJ d11 .J o ti 

4.2.5 EJ\JEJ'Un11'11LL'l.Jn '1:::1Plm'U€l\l'Wl6lltl'Vl 4.2.4 '!l'lfl1~H'l'Vl1:::'\J'IJ'11LL'UnLL~l'l\1€le:Jm.J1LL6'11 

LLYl'Vlrf1'1'1,rmh.:i1tJ"iJ1nwtJtJ ~1l.J11t:lfl~mLm6lJ LL~1fl~n~~l.J Save L~e:ivi1m1u'UVinrh~h.:i ~ 

11l.Jn'lt-.i~m11ii'1 LL'U n~\16lleJ\l):::'IJ'\JLL6'1:::6lleJ\ILL Yl'Vl EJ1 'Uflf .:ii1'Ln'IJ 1 n~ Ll'lfllj Source Code LL~l'l\I LL6'1::: 
v ' 

e:i5tJ1EJoU'UIJleJ'Un11vi1'11'U ~\l.ll1YlVi 4. 7-4. 9 

<? 

$cmd3 ="java -cp weka.jar weka.classifiers.functions.MultilayerPerceptron -T 

modeVpredictP.arff -split-percentage 80 -L 0.3 -M 0.3 -L modeV".$FileName.".model -p 

O"· 
' 

exec($cmd3, $output); 

Stmp=""; 

for ($i=O; $i<sizeof($output); Si++){ 

trim($output[$i]); 

Stmp .= $output[$i]; 

Spred _res = explode(" ", Stmp); Si=O; 

Spred _resf = array(); 

.,; • I'!! "' .,; 0 

ll1\'4'Vl 4. 7 Source code n1'aLu'aV\JL'VIV\JLV4tl"il1LL\Jn 
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?> 

for ($j=0; $j<sizeof($pred res); $j++) 

{ 

if (strlen(trim($pred _res[$j]))>O) { 

$pred resf[$i] = $pred res[$j]; $i++; - -

} 

.n1-w~ 4.7 Source code nTm.nvrnVivrn~v'11bb'Un Cviv) 
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~1fl.f11Yl~ 4.7 ~~LU'\Jfl1'~tl·H:~fl1131~1LL'll'HYle:i-rtJf'11rhi.:i c.l1'1J Option command 

line 1~vr11i.:i~1'\JtJ'\J ~~LU'\Jfl1'H~e:JflL'Vlfli1fl LL~11irhi.:i -T LYlm~tJl'i1LLVlU.:J"Ue:J.:J File ~~~tl1m • 
~ d o I 0 .J 0 fJll' II ,S Q.I 

test ~1fl'\J'\J -l LYle:J~~1~'LjVl1LLVl'\J.:16U'€J.:JLLtJtJ~1"e:J.:J'Vl~~'\J1l.J1b"ll LL"1 -p '11Vl1tJLL'1~.:JC.rnfl1) 

vi1'1J1EJvtl~ LL~1 exec LYle:iu'1~.:ic-mvtl~e:ie:inm 

<7 

if(( $pred _resf[sizeof($pred _resf)-2] =="+")and($ pred _resf[sizeof( $ pred _resf)-3] = = "2:R")) 

{echo '<BR><font size="+S" color="##FF0000">'."11]~".'</font>'; 

} 

?> 

$P _system='R'; 

}else if ($pred _resf[sizeof($pred _resf)-2]== "1 :NR") 

echo '<BR><font size="+S" color="#OOFF33">'."~".'</font>'; 

SP _system='NR'; 

111-w~ 4.8 Source code Sub strins b,;J'W1~~~m'a'11LL'Ufl"UeJ~Lb\J\J'11~e:i.:i 

~1n.n1Y1~ 4.8 L U'\J fl1'H)1V1'\J~L~e)'IJ 1 "ll L Ylatl1l.J1LL'1~.:ic.rntJ'\JV1U1~e:i 1~EJ L 'IJ'11'1JLL 1fl 

~~LU'\Jn11 Sub String 1~tJ Spred f'11LL"~~1LLV1il.:i~tXe:i.:in11 LL~1-U1f'11l..11LntJH~~1LL'll'1 

P _system ~1mT'IJLtl~EJtJLVitJ'Url1c11LU'\Jrl1R1"1LL'1~.:icrn11 "h]~" c11LU'\J NR 1"1LL'1~.:icrn11 
"~" 
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<? 

SstrFileName = "modeVpredictP.arff'; 

SobjFopen = fopen(SstrFileName,'w'); 

66 

Scremodel = "@relation predictP\n@attribute Severity {'CIN 1','CIN 11','CIN 

111','CIS','SCCA IA','SCCA 18','SCCA 118','SCCA 1118','ADC 118','ADC 1118','ADC IVA','ADC 

IV8'}\n@attribute PS {E,l,M}\n@attribute VL {l,H}\n@attribute 82m {N,P,D\n@attribute 

HC {N,P,n\n@attribute Tpn {N,P,D\n@attribute TAP! {N,P,D\n@attribute TAP2 

{N,P,D\n@attribute LMP2 {N,P,D\n@attribute LMP7 {N,P,D\n@attribute GT16 

{Y}\n@attribute GT18 {N,Y}\n@attribute GT45 {N,Y}\n@attribute GT56 {N,Y}\n@attribute 

GT58 {N,Y}\n@attribute GT68 {N,Y}\n@attribute P _system {NR,R}\n"; 

fwrite(SobjFopen, Scremodel); 

$data = "@data\n"; 

fwrite(SobjFopen, $data); 

SP _system = "NR"; 

$Data set 

""'.$Severity.""'.",".$PS.",".$VL.",".$82m.",".$HC.",".$Tpn.",".$TAP1.",".$TAP2.",".$LMP2.",".$LM 

P7.",".$GT16.",".$GT18.",".$GT45.",".$GT56.",".$GT58.",".$GT68.",".$P _system; 

fwrite(SobjFopen, $Data set); 

fclose(SobjFopen); 

?> 

d oJ 1 < II II 'I •• I < 
fl1'VfVI 4.9 Source code 'l'Ufl1'11nwv'l3.Jbb"11~'l1.:I Ln"1 .arff 

"i1 1 fl .n 1 Vi vl 4.9 dJ 'U fl 1 'Hf ~ 1\I1 YI ~ .arff L l'l fJ fi 1 ~\I SstrFileName = 

• ~ II '1 •• 1'.,j.,; .. '1 •• 1' d '1!'"1 
"modeVpred1ctP.arff'; "i'J::: L tJ 'U fl Tm 11.:i L TI c;i 'Vl"!H:l predict ii 61 ~ c;i L TI c;i .arff bfl'\H 1 L 'U Folder 

model LL"'1Lnurh~.:id111.ul'i'1LLuc;i SstrFileName "i11mru 'w' Lll'Ufl11 Write file zj.:i1YI~ .arff ~ 
"i'J:::i11L'li11u1LLfl'll.J WEKA \Jlei.:iiii;buvlLiJ'U @Relation ~ei1YI~ LL'1~ @data mii~1EJ'lieiiic;ivl"i)~ 

- " 
i111 u L u~EJu L Vim.J zj.:i'lieiiic;ivl "i'l~i111 u L u~EJrnVi EJU 1ui.'11ud~1'1fJ1 i-D'eiii'1vlmei fl L 'Uvtu1Ylei{ii fl11 

" " " 
'11LL'Ufl 1Jnii'lieiiic;1F1e:i~ii'l.l1 'U Data set ~1'UU'l.I 

" -

4.2.6 VlU1"i'leJrl1Vf'Ul'lfl1 Cut off 6UeJ\lri1 PS LLc;i::: VL V1u1'\lffi-J~1wru~.:iri1 Cut off PS 

LL'1~ VL L 'l.lmruvic.ii;ifl11m1"i1L ~ei 1 u~e:i.:iu{i~m1Lll'UL :a.:iu~mru "ll:::~e:i.:i~.:ii"l1LL"'1uuVimnu 111. u 

:01u-Ue:iiii;i 1:::uu"i'J:::Lnu-Ueiii'11.'i1uffi 1'Lll'U11EJuriF1'1 ~1Vl~u 11lmuri111\Jle:i 6) 1 u vi'.:i.n1Vi~ 4.10 
o.a " " " I 
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PS 

E § I to ~.49 I 
M lo.s I to 11 I 

11.01 ~ I i I I to 
i 

VL 

l ~ I to ~ I 
H §.01 I to ~ I 

-
c:J II 0 I I 

fl1'W'Vl 4.10 Vl'U1"eln1Vl'Uflfl1 Cutoff 'tleHfl1 PS bb'1:: VL 

4.2. 7 ~111rn1<U'm.J'1l°l1Lb 'U~i.11 ~111LL'11~uu~~'11ii1wLaein~111rn1 Lbm"tJ<U'm.J'1l°l1Lb'U~i11 zj~ 
'II 'U'U 'II 

<U'm.J'1rl1U. 'U~i11b 'Vl~1d~~bb'1\11~~'U n~ei Li1ei bb Vi'Vl~mein"lleill'1~U1E.1'1~L 'Uvlfffo L 'UblJ'U~1bb 'Wn<U'mrn 
'II 'II 'II 'II 'II 

cru1E.J 1111E.J~~il 3 fleiG)iitl1~Latimb~'lfl~n~tliiA''W'V11 ~1mY'Ufl~n~tllJu.tlt"tJ L~mbtlL"ll'Vl~m~ii 
'II • • 

<U'mb'U~i11~1nii'Wfl~n~tllJ l'ln'1~ b~ti'Li'WVin-U-e:iiir;i ~~.n1v-1~ 4.11 
• 'II 

..i ., ... 0 0 

ll1'W'VI 4.11 '1fln1-a'tlt11Jaf11u. u::i.11 
" 

4.2.B V1u1~e:iu-r'lJ·t.h~Lb 'lJ'lJ~1'1t1~ L 'Uci1'Ud~~ LL'1111~tlw1'~rn1u-r'Utl1~Lb 'lJU~1r;ie:i~ ~~1'U • • 
" d "" .J. 'I • I "' • I 0 0 

" .J ""'! " " ::1 1••1 ' lJ1LL'11 blJtlfl'1 fi'Vl ul.J u1'lJ u1 ~ bL 'lJ'lJ~1'1 ti~ 1~'lJ'l.J~~'U1"tltllJ'1'VllJ b 'U;i1'U'l.ltll.J'1l.J1'111~ b u'U 11'1 .csv 
Ill ' \I 411 \I 

L~tltJ1b oU1 LtbLLmlJ WEKA bL~1i11~rn~1vi'l.J1bYlE.l'Utl'lJfl1"lltil.!'1L~lJ '11V1';i~l'l1lJL~t1'U1'll (t!E.JL'Ufli'.iti 
'II 'II 'II 

m';i1-U~1'UcJl11bb'1W'lJ'lJ) ~~u'UVim:i~;i1'Uit1l.!'1m~1'W1~'lJ'lJ ~~.n1v-1~ 4.12 
'\1\1 d.I \I 



! 

$filName = "modeVpredictP.csv"; 

$objWrite = fopen($filName, 'w'); 

fwrite($objWrite, 
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"Severity,PS,VL,B2m,HC,T pn,TAP 1,TAP2,LMP2,LMP7 ,GTl 6,GT18,GT45,GT56,GTS8,GT68, 

P _system\n"); 

?> 

while($objResult = mysql_fetch _array($sql_ lab)) 

fwrite($objWrite, "$objResult[Severity],$objResult[PS],$0bjResult(VL],"); 

fwrite($objWrite, "$objResult[B2m],$objResult[HC],$objResult[Tpn],"); 

while($objResult = mysql_fetch_ array($sql_ Lab)) 

} 

fwrite($objWrite, "$objResult[Severity],$objResult[PS],$objResult[VL],"); 

fwrite($objWrite, "$objResult[B2m],$objResult[HC],$objResult[Tpn],"); 

fwrite($objWrite, "$objResult[TAP1],$objResult[TAP2],$objResult[LMP2],"); 

fwrite($objWrite, "$objResult[LMP7],$objResult[GT16],$objResult[GT18],"); 

fwrite($objWrite, "$objResult[GT45],$objResult[GT56],$objResult[GTS8],"); 

fwrite($objWrite, "$objResult[GT68],$objResult[P doc]\n"); 

.n1~~ 4.14 Source code tl1ilei116lL'IJ~1'1Jilv116l111a~1.:ilw~ .csv (~v) 
" ... " 

:V1n/11~~ 4.14 '11'Ud:v:-.:LU'U'lJB\l~l'lLL~1:-.:'U'U~:V:-.:Loff1111tlf'l.Jtl"i\ILL 'U'U'11~e:J\I Ll'ltJG11'U 
'U 'U • 

LL 1n:v:-.:L U'U rn1n1V1'Ul'1Lie:i'U 1 'll L 'Uf111tlf'Utl1\ILL 'U'U'11~B\I '11'11'U1'U Max record vr~e:i'11'U1'U • 
record ru L1~1'1'Uii'11'U1'ULvl1L~lJ :v:-.:hl'111111Cltlf'Utl1\IL~ 1:-.:'U'U:V:-.:LL~\111 "'11'UTU-D'vlJ~Lvl1 

• 'U 

L~lJ" LLl'itl1'Uvmie:i'U 1'lJ Vl~mnnn11 L~lJ n:v:-.:v11m1'1~1\l L vl~ .csv Ll'ltJ 1-ti'flv~lJtll'i1\I 1 L 'U.fl1V'I~ 
4.14 



<? 

$date=dateC'Y-m-j'); 

$time=date('h-i-s'); 

$name_ Model=$date.'_'.$time; 

$cmd3 = "java -cp weka.jar weka.classifiers.functions.MultilayerPerceptron -t model\ 

predictP.csv -split-percentage 80 -L 0.3 -M 0.3 -d model\predict".$name_Model. 

".model"; 

exec($cmd3, $output); 

Stmp=""; 

for ($i=O; $i<sizeof($output); Si++){ 

trim($output[$i]); 

Stmp .= $output[$i]; 

} 

?> 

cl 0 fl l fl fl 0 

fl1'W'VI 4.15 Source code 'Ll1'llv11a 'Ll~1'Ll'llv1Ja111a-a1.:1LL'U'Uli11av.:i v ... v 
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.,J ., .1 "' 0 .J ...i 
'11 ni11'V'l 'Vl 4.15 '11n\JI1LLu1 $name Model '1 t Lnu LL tJ u '11 '1 a .:!'ll\l"ll El"IJ a .:i 

0 i.J"' ...i V V .,j .,j"' 1!'.'I ., al • "' I ., .,j i.J"' 
LL'U'U'11'1El.:!'1tL 'U"l!El"IJEllJ'1TIJ'VlLL'1tL1'11'VlLn'U 1 b'IJ\JldLLu';i $date LL'1t $time '1tLO'Ufl1"1JEllJ'1'VlL 'IJ 

\I \I 

1'1.J~ LL'1tL1'11'11ni!'\J'1tLirhi.:iLYlm~vn1i.:i1'\JeJ'1na~VilJ MLP ~EIVL'\J 1 U1LLO';ilJ WEKA 1~w 
\I 

n1Vl'U\11oLJEllJ'1~EI Ei~1offLn'U1 YI~ .CSV (l Yl~d11'1'11nm1~.:i-U'alJ'1 L '\J;)1'\J"llvlJ'1lJ1a~1.:i) '110,r'\J '1tLV1 
\I \I \I -'II \I 

1 YI~ .csv ~.:in'111 LoLJ1~01t'U1'\Jn11 MLP 1 ieY'1nEJ~VimL 'I.JU LL 'V'l~eJEl'\JO"''U ~.:ia1lJ11~U~'U 11'11"111 Vl'\J\11 
\I 

a LVl'\J\11 -L 0.3 -M 0.3 ~atl~ur11 Learning rate LL'1t Momentum \Jl1lHrnn11'Vl\11at1u 

LL uu"il1'1v.:i'V'lu11ii1°111"111lJ~n~a.:ia.:i~a\11 LL~11 irhi.:i -d L Ylaa~1.:1LL uu"il1'1a.:i L\11VL ii;l1LL tl1~Lnu 
\I \I • 

I V .,j i.J"' ..,j O ..,j V 0 V "' 0 1· I "' 1!'.'I dad I 

fl11'U'VlLL'1tL1'11 1J1L '\J"l!EILL 'U'U'11'1El.:J LlJEJa11.:!LL 'U'U'11'1El.:JLL'110'1t'\J1 uLntJ 1 b '\J Folder 'VllJ"l!V11 

model 



! 

<? 

$pred _res = explode(" ", $tmp); 

$i=O; 

?> 

$pred resf = array(); 

for ($j=0; $j<sizeof($pred_res); $j++) 

{ 

} 

if (strlen(trim($pred _res[$j]))>0) { 

$pred _resf[$i] = $pred _res[$j]; 

Si++; 

} 

d "" ' ,, 0 

fl1'W'Vl 4.16 Source code 1.~t1nU.t'll'l.:IL~'W1~fl1fl112Jtln\Plil.:l"llil.:ILL'U'l1'l1~Hl.:i 
" 
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'11n.n1Yl~ 4.16 '1:::fl~1vnu011~11.L'Un1'1J.n1Yl~ 4.8 ~tln11 Sub string Ll'IVL'\11:::'1.:i 

L\lYl1:::-b'e:i fl11l.J~~ e:i.:i n11~'1:::i.11l.J1 LL?! l'I.:! e.J" 1 '1J'11'1Jden ~ rJ L~ tin L\lYl1:::~h LL vitl.:i·1rn '1fl1~e:J v":::fl11l.J ,, 
II 0 I ~ 

~OIJleJ.:!"tleJ.:!LL 'U'U'11"e:J'1 l.11 LL?ll'l.:!L 'VlTU'IJ 

CV II 3 00 11.d 1 113 II X 00 11.ciJ~ 
4. 2. 9 '11'1 n11"tle:Jl.J "Yl'U ~1'\J 1"'11'\J 1Vl'IJ1"1le:J 'IJ Vl'IJ1'1J'1::: LL?! l'l.:!"ll tll.J"Yl'IJ ~1'\Jfl 1'1J1Vl'IJ1"1le:J'Vl.:!Vll.Jl'I 

,, .... \.I doll 

1 'IJ1:::uu Ll'I verl'ILL"1:::'1.J'U?l1l.J11mLm "tl-b'til.J" r\'1t11vitl'1~tl Vl~e:J'1:::L~tlm ~l.Joff til.J"rl1U1Vltl'1~e:J~'IJ 61 ,,.,,. ,,. ,,. I 

1 1., "' d 
".:i 'IJ1:::uu l'I 1'1'1.fl1Yl'Vl 4.17 

d ,, ., ,, .r 00 ,,.,i 
fl1'W'Vl 4.17 'Vl'U1'1il'11'1n11"lltl\j~'W'U!1'Ufl1'U1'Vl'U1'tlil 



• • I\ 

,a.l,f\tLrtll.t.LltL~ pn.~Ln.~~~n.,e-~1~M.fl.Crnn.~1 L~~tfU~t-~ ~~~t-~&tBM.t-*ltLt~fil~mL~~n.Lt-

2't.t.LUn.tfilL~ltLt~~m1mn.;:.t.t-Bfl.t-Bn.~n.Bl~.t.LUn.t t~ i~u.rtLt~n.~1;:.t.fl.fil~l (£9·0 = as '6£·v = x) 

ULlt 

UL ft 

ULlt 

UL ft 

ULlt 

UL ft 

~~lAULlt 
F' 

ULlt 

ULlt 

~~lAULlt 
F' 

£9·0 

(OS) 

nLi.t.WLlt ( X) 

nn.n·ran.mt" ra~tm,~ 
F' t"' F' ' 

ra~mL~ 
F' • 

f\f\ 

£·17 ~t-L.t.L~t-~ BE-6 fl.Q-1n.Q-1!:-~11 n.n.;:.t.~11~~1:-Bfl.~tBM. 

1:-*ltLt~rtLllfl.B~n.n.ii fK~n.Bu::.t.[1. aurisa 1 xo9->pe19 £~ t fil~l n.n.::.t.B~~~n.Lt-2' Wt-Bfl.&t BM.I:-* 

I\ 

rtLt~ftLllfl.B~n.n. TIUBB.t.LUL0-~t fil ~~ n.n.::.t.Ln.~~::~TI 1:-B~Li!fl.fl. 11Lfl.~~.t.LUU L&t-~lt1. 

rtLlmB1mmiti::L.t.~1~.t.LU~t1 £"Z"P 
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4.2.3 ~an1~1LP1~1::\11.1.'U'Uflt1'Um11 

"1"'.:!~1flfl11~WJ'U1LL 'U'U'11~tl.:l LL~::-nw.i'U1~::'U'U ~~El 1~vi1fl11tltlnLL 'U'U'1tl'U'1111fl1111 

Yi.:i-wt1h'!Jt1.:i~<tl.:i1'W~i1~t11~'U'U LV!EJ 1-tl15 Black-Box Testing tl1~fltl'U~1EJ LL'U'U'1t1tJm11m111Yi.:i 

-wt11~'!lt1.:i~~LL~1~tiu LLU.:!LU'ULU'U 9 iv ~.:i\;1111.:i~ 4.3 

d el Q cl 'I II 
1111~1~\ll 4.3 ~am~u~::L11'UPl1111'tHvrn ~~"lleN~flLLa~::uu 

~1'Un1~tJ~::Lij'U 

1) m111·n \11 L ~11 'U flT~\;lffU'1'Utl.:l'!Jtl.:!1~'U'U 

2) fl1111'11f.M111 Vl'U'1lJEJ 1'Ufl11t!BnLL'U'U1~'\J'U 

3)~1'Ufl1111tl~t!VIJlEJ'!JtJ.:!iB~~ 

4) fl1111~1EJ (User Friendly) 1'Um11i.:i1'U 

5) Lt1fl'111/~ijt1th~flt1'Um11-U.:i1ui1m111iV1 L ~'U 

L'li'11~~1EJ 

6)1~'U'Ufl11~V1fl11'li't111~'1111~fl 
'IJ 

7) f.l1111vvmvu1'Um11i.:i1'U1~'U'U • 
8) fl1111'1~Vldfl 1 'Um1t1-r'Utl1.:!LLU'U'11~m • 
9) m111Yi.:i-wt1 h LV1t11111 

• d 
Pl1LQaEJ 

"" 
fi1m~v-J ~1uL~EJ~Luu 

(X) 111111~'11\J ... 
(SO) 

4.83 0.41 

3.83 0.41 

4.17 0.41 

4.83 0.41 

4.50 0.84 

4.33 0.52 

4.17 0.75 

4.33 0.82 

4.50 0.55 

4.39 0.63 

LLtJa~a 

d 
111flV1'1VI • 

mfl 

mfl 

d 
l.J1 fl VI '1 VI • 

mfl 

mfl 

mfl 

mfl 

mfl 

inn 

~ 1 fl \;11~1.:!~ 4.3 'W 'U -.J1fi 1 Lu~ EJ fl1111fi .:!Viti h'!J ti.:!~ VI LL~~~'U 'Utl VL 'U1~~'\J111n 
'IJ 'IJ 'IJ 

( x = 4.39, so = 0.63) LV1EJtl1~L~'Uf1111111V1L ~1 L'Ufl11\;lv'\J'1'Ut1.:l'!lt1.:i1::'UuLL~::m111~1v1'Um11<tl 
.,, 

1 .J "" L .J .J 011111 a tJ ~ ., du .f ~ 0 1· 1111 

.:!1'U11fl1Lu~f.lfl111l'W.:l'Wtl ~'1.:l'Vl'1VI 6/j.:!'11u wn LJ'ULLtl 'W~Lfl'!l'UVl'WWJ'U1'!l'W'U '11111'Hl'U1 u '!I 
'IJ • • 

'1i!'U'1'U'Ufl11vi1.:i1'U'!JB.:! LL 'WVIEJL~ • 



d 
\JVIVI 5 

a 'jU e..Jfl fl1'j1..ij ~ LLft::<tlv Lau VLL u:: , 

l 'U 'UVl'Q rh-1 ~ L lJ'U'11'U'lleN nT'i?l 1 tJern f11':iv11 L \1'U nT:i1~ EJ ~.m~ f11'HhS1'1 LLa~?ltl'U(l1l.J 
l'l11l.J~ t1.:i f111'll t1.:i1~uu m1t1 t1 mL uu 1 tJ '1.:im1~ \'l.J'U 1 LLa~'Vlvi?I tl'U ca~uu tJca~ nt1u ~1 vu ty'V!1 LLa ~ 

~U?l111'l~'W'U"a~'V!l1.:Jl'l1 L \1'U.:J1'U oLJeJL?l'UeJLL 'U~ LLa~LL 'U1'Vl1.:J l 'U f111~\'l.J'U1l 'Utl'U11'll'l ih1va~L~EJVI 
., ., ... 

Vl.:J'U 

5.1 ~~tJ~~mca1:ijv 

m1v11L -U'U nT:i1~v 1 'Ul'l~.:idL ll'U m1~\'l.J'U1 LL uu~1at1.:i L ~t1~1LL 'Un er th v 11l'll.l~L ~.:itl1nl.lvia n~1v 
'IJ 'IJ 

Lm.:i°li1m.J1~?11'Vl LViEJlJ LL 'U'U LL Yl~Eltl'Uni;ru zj.:J'1~tJ 1LL 'U'U'11at1.:i~1fil UL m'Un11~\'l.J'U11~'U'Ul'U 

~tJLL uu L irnLt1UYl~ Ll'li'U (Web Application) 1viv 1-tl-Ut1lJae..iam1m1'1Loff t1'11n~t1.:itliju~m1'lJt1.:i 
"•'I 'i' ~ • I " o ., ,, d ( ') .,j ."1 ., d o ~ 
~u1EJ b 11'll.J~L 1.:i u1 nlJVI~ n LLa1'U1l.J11'1Vln'!itl.:J'11f1~L "!lEJ1"!l1ty LL Yl'VlEJ L Vltl'V!1u'1'1EJ'Vl'1~'U1lJ1L 1.J'U 

\;)1t11 L .U1 LLa ~?ltl'U ml.JUty'V!1LLa~m1l.l~t1.:im1'llt1.:i LL Yl'VlV L ~m.l1l.l1~\'l.Ju11~uu '11 mY'Ut11.Ut1\ja~ 

1~lJ1Pin'lfl LVIEJf111'V!1'Vl'J~~~ L~ EJ1oLJtl.:J'Vl'itl 1na LfiEJ.:J L ~tltJ1l.J1tJ-ru 1 m ~L 'V!l.J1~?1lJ n'U~VloLJtl\ja~ii 

LLa~'VlV1'1tl'U L ~tl'Vf 11"111'111lJ fl n ~ti.:! Lrlt11~ LL uu'11a t1.:i~ii r111'111lJfln~t1.:i L 'Vfl.11~'111 LLGl1 '1~La ti f1 
'IJ 'IJ 

Ll'l~t1.:iiit1mm'Um1~\'l.J'U11~uu 1'1.Jci1'Ud~1~m~t1n1-tl ~viltJ1LLml.l Appserv 1tJcaLLmlJ WEKA 

LLa~f\1~1 PHP 1 'U f111~ \'l.J'U11 ~'U'U L ~tl.:J'11nL U'ULl'l~t1.:iil t1v1-Uvl.J n'UtlV1.:JLL Yl~'VfmEJ L'1~'1 LLGl1tJ1 

."1 ., '., 'i' .... d1"" !'1 
uty'\111 LLa~l'l11lJl'l ti.:! f111'll tl.:JLL Yl'Vl EJlJ 1Yl\'l.J 'U11~'U'U bVl EJ EJVI LL 'U'U '11atl.:J'Vl Vl'V11f111'VlVl?ltl'U 111 L u'l.J 

Lf1ru6fl1'Um1'11LL'Uner'l'.11v1 cal'll.J~L ~.:itJ1nl.lvianmv L'Uca~uu L~t1.:i'11n"!lvieLJt1l.lav1i.hl.l1vi1m11~mll'U 
" 'll , " 

mil.Jert11vv1iiL<ffa HPV 16 LVIEJl'l11l.J~8.:Jf111'llv.:imi.:i1'U"a~'U'U (LLVl'VlV) iil'l11l.J~a.:im1Y1'1~'V!1 
' 'IJ 'IJ 

Ll'l~a.:iila'Vf'iaatl mruv1mru ?l'U'UL ~a-d1 EJ L 'Uf111 \;)vi ~'U 1'1 ITT~ EJ~.:J~\'l.J'U 1LL uu'11a a.:i m~1?1~1.:J"a~'U'U 
• ' 'IJ 

.,j ,, ' 
L Yl8\Jl8'U?l'Uv.:Jm1lJl'l8.:Jf111'll'V.:i LL Yl'VlEJ 

Cl.I CV 0 c;i; ~ SJ' Q,I ' 0 I.I cii 0 

V1a.:i'11 n f111Yl \'l.J'U1 LLa~VJ vi ?tau LL uu '11a a.:i L'11'1 ?l'U LLa1 e..i a a'rl5'11nmca'U1'l!al.la'Vl'Vl1m1 
'IJ 

Over Sampling LLGl1 L U'Vl Vl?lv'U LL(l ~ L tl~EJ'UL Vivu L ~8'\1!1U 1~~'Vlfifl1Vl'll8.:JLL 'U'U '11aa.:i 1vi E.J fl11'111l.J 

flf1~a.:J'1.:J'1Vlt1V~ f111'VlV1'1tl'UbL'U'U Percentaoe Split ~t1EJ"1~ 80 LV!vvin1'V!'UV1ri1 Momentum = 
'll 'U , \I ::> 

0.3 fi1ri11l.lfln~a.:iatl~ ~eJE.J(l~ 96.30 1~uuiiri11l.J~V1VtV'UL'U1~~uV1-d.:i mh1fia L~aiim1L-U1m 
'IJ 'IJ ' 

l -ti .:J1'U LLa1ii f111U'UVi n-iJ vl.1"1 e..1"1 f1111'l11'1'll a.:iert11 f.1"' .:i l 'U1~'U'U er vi LL"11~'\.J'U '1~tl-rutJca.:i LL 'U'U~1"1tl.:J 
'\J 'll " " " 

vi1 h~' LL tJu'11a t1.:ivlm t11~tJrnnV1 m1 L~ vt1 ~ iifi 1m1l.lfln~t1.:i L ~lJl.11 n~'U 1~uuii.Ut1'11nvii1t1 fit1 
" " 



74 

oLJB:l.J'1U1LoLJ1'1:::LU'UoLJB1.J'1~'1n111J1'~1'1vft~'11n'IXa.:itlnmim1Lvi1i!'U tl1:::LEJ'!ltA"IJB.:J1:::uu~a'111.J11CI 
\J \J ':.J 

'11LL'Un~thEJ1~a~1.:!11~L~1LL'1:::iitl1:::~V15fl1W "ti1EJ'1tJ'lJ'1'U'Un11~~~'Ut'1"1JeNLLW'VIV 
\J • 

5.2 \1ru111Lt~::vtlfl"a"afl "' . 
5.2.1 .LJ'e.i1.1i;i ~ll1 EJ L U'Uri111.1~u-.111 'IXLLWVIV~ e.i.:i 1-b' ni;i11 'Um1A'~ me.i.:i LL'1:::~'111ru1.LJ'e.i1.1i;i LU'U 

\J \J \J 

~1'U ~ 11~1'UL~'111111mtl~L~EJ1~ ~1'UL~Ltl~L~EJ11.11~ 

5.2.2 L ~a.:i'11n1:::uu'111.111citl ~utl~ .:i~1 LL uu '11i;i a.:i1~~.:i~ a.:iii~1'UoLJe.Jl;j'1 MySQL L Yiv 1-H 

Lzja1.1~anu1tl1LLn11.J WEKA Lvimu'U~1tl1:::1.11'1~'1 ~1~EJ~.:i1-b'1~n11LLn'U~'V11Li PC 1 Lfl~eJ.:j L'U 

m1-.11Ltl'ULl'l~a.:i Server L~EJ~~~.:i 'l!~Ltl1LLn11.J Appserv Lrn:::1tl1LLn11.J WEKA 1-b'm1 Forward 

port~ router LL~1?1lJl'IWl~ Domain ~1'UV11.:J www.No-ip.com L~a1~0-tl.:i1'U?111.111m-U15.:i 
d 1" Lfl1€l.:J Server ~ 

~ u ~ 

5.3 'llVLfl'UtlLL 'U::u~::LL 'U1'Vl1.:im"a~~'U1 L'Utl'U1f!Vl 

5.3.1 1'1111.J~'U'Vl~'U"IJ€l.:J1:::'lJ'lJ LW11:::L'U€l'U11'1\9\B1'1~€l.:JL~1.J 'Vl~€lvl~ oLJ€11.J'1~1'U'Vl~.:Jci1'UL~ ~ 
• \J 

LL vw1vF1~11 '11 L U'U~a.:i L ~1.1V1~avi'~aan\9111.1m11.1 L V11.11:::?11.1 

5 .3.2 ~~'U1L'\X1:::'U'U?l11.J11mnu'!i'v1.J'1~U1EJ1~ LL'1:::?111.111m tl~EJ'U L vfo'U€11n111'1111rlB'U1~ 
\J \J 
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... 
•4 Q Q,I 

fl lJeJ m -a vi~ VI~ -a::uu 
'U 

1 'Wm1~~~'11~uu'11bb'Ufl~ll1v L 'Sfl:U~b ~'ltl1m.J~rtnvi'1v Lfl'S'loLJ1CJtl'S~?l1'Vlb Vim.m utm vd 
~ ~ 

EJB'Ufl~'U '1~tl'S~flB'U~1CJ 1 tl'Sbbfl'S:l.J bbrt~ci1'U~1'11~'1.Q' 

1. ~~~'l"q~Ltl'Sbbm:u Appserv 

2. Copy 1 'V'J~'l1'U Project (PH P) 
... 

3. ~~~'1~1'U-iJBl.Jrt ... ~ 

4. ~~~'11 tl'Sbbml.J WEKA 

5. 'Vl~?IB'Ufl111-ff'l1'U 

1. ~~~~LU'abbfl'alJ Appserv 

1.1 1~vi'1n11~11tl1V1r1~-q~hhbbfl'Sl.J AppServ Version 5.101~'11nb1u161!Wi 

http://prdownloads.sourceforge.net/appserv/appserv-win32-5.1 O.exe ?download 

1.2 Vl~'l'11flvl1fl11~11'UL Vlrt~ 1 U'Sbbfl'Sl.J AppServ Version 5.10 m\'11 ~vl1fl1'S~'UbUrtfl~n~ 

1 'V'J~ appserv-win32-5. 9 .exe ~~11'UL Vlrt~l.J1 ~'1111~~ n.1 

•

. _.., appserv-win32-2.S.10 

~ : 
·- ·-

111v.~ n.1 ~tJbU"fl~n~1 'VJt=i' appserv-win32-5.10.exe 

1.3 tl'1~ b~:l.J b-iJ1?l~'U \Jl B'U"!J B'lfl1'S~~~'l L~ CJ'1 ~tl'S1fl flVltJ1'1 el ~'U~~ei'U-r'U L-if 1'11 tl'S bbfl'S:l.J 
'U d.J ~ 

AppServ 2.5.101~vi'1m1R~n~:u Next> ~'Im~~ n.2 



Welcome to the AppServ 2.5.10 
Setup Wizard 

~-s <.i:orc ·,\1~ ~u·~ ~-o .. tn"~'"' the rs~lat!on of .boSer\· 
::: ~. :o 

!t is re :om:'T'ef'lced N t ~ o ... oose al o~ atJOil:ations 
tiefure sl!ir:ing Se!l...Q. 'This vt4! fr'-'!ir:e rt POS$lble to update 
re·e'.ant s,·stem !'Jes \'.'tti"tcut 'iavn"'IQ to reboot Y'OiJI' 
c~ter. 

Please review the icense terms before installing AppServ 2. 5.10. 

Press Page Down to see the rest of the agreement. 

GNU LESSER GENERAL PUBLIC LICENSE 
\'ers1on 2. l, February 1999 

Copyright (C) 1991. 1999 Free Software Foundabon. Inc. 
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA 

Everv~ is permitted to copy and distribute verbabm copies 
of this license document. but changing it is not allowed. 

[This 1s the first re~ased version of the Lesser GPL. It also counts 
as the successor of the GNU Library Public L1<:ense, version 2, henct 
the version number 2. 1.] ; ~: 

If you accept the terms of the agreement, cick I Agree to continue. must accept the 
agreement to instaU AppServ 2. 5. 10. 

I•- j. r• 

< Back J[ I Agree 11 · [ Cancel 
t .. ,;..,.p.,,,,.•.·~· .. ·' 
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1.5 boLJ161VltJ1"ileJ fl1'H~e:inl'11bb'Vli.l.:ilum~~V1~.:J 1'W~'iib~1"il~vl1fl1~~V1~.:J~~~ C:\AppServ 1~ 
\I 

f1~ntllJ Next > hJ61.fr'Ul'leJ'Ut.lV1 h.1 v1'~m~~ n.4 
' \I 



Choose the folder in "'hich to install AppServ 2. s. 10. 

~~ wil instal AppServ 2. 5.10 in the folowing folder. To install in a different folder, dick 
Browse and select another ~r. Ode Next to continue. 

Destination Folder 

Space requred: 56.'IMB 
Space avaiable: 24.SGB 

<Back Cancel 

Select the components you wont to instaU, dear the components 
you do not want to inst.an. 

AppServ Package Components 

~~·;;;:;";;:~ o•·~·· 

0MySQL Database 

0 PHP Hyper~xt Preprocessor 

~ pi-c)MyAdmri i 
..,,.,.,...,.,.,...,...,...,.,.....,,....,__,..,..,.,.. ... ,~ . 

. , ' '-~, ~. -·· ''"'' · .. -.... ____ l_ . -· 
< eack If Next > Jhl cancel 

{ 

1.7 LoLJ1~vrii'1-:uam'jman-Ua:w6'1'1JeN Server t~mh1'1ia,:i Server Name 1~~:wvi localhost 
~ ~ 

1'Ll-iim Administrator's Email Address 1~~:wvi E-Mail Address 'IJeNflrumhJ LL6'1~M1Vl1rllu , , 

82 
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-de:i.:i Apache HTIP Port 1meffr11~n1V1'Ul'lin1~ fie:i 80 b~~~bb~1'Vi'1m~f'1~rnJlJ Next > ~.:Jfl1"r'l~ 
' 

n.6 

0 AppServ 2.5.10 Setup G]_;_ ~ 
~ HTTP Serve.- lnfonnalion 

Piease enter your server's 1nf'Onnabon. 

111' e-mail a:: l'inlYi 

MySQL Server .Jf.:i 2 -de:i.:i1~~~\ltl'Utl'U bba~~.:ir11 MySQL Server Setting ~ Character Sets 

and Collections bU'U UTF-8 Unicode b~~~bb~1f'l~n~tllJ Install ~\lfl1°r'l~ n.7 , 

n --··-,···---···-·--·--- ... --·· .... -- ··--:::1··,x-1 
'-AppServ 2.5.10 Setup :~ ~' 

MySQL Server Configuration 

ConfiQure the MySQL Server instance. 

MySQL Server Setting 

Character Sets and CoBabons 
r 
[ UTI' ·8 Un•code _ v 

111' Password WllJ.I 

~fo...irmli.inu MySQL 

0 Old Password SUpport (PHP MySQI. API function.} 

D Enable ImoDB 

<Back 

fl1'W~ n. 7 'VIU1'leJn1~fl1'Vl'U\1l~-H~~1'U"lleJ.:J MySQL Server 
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1.10 1 ei '1 n fl i VI~~ "il 1flvl1fl11 ~ ~ ~ ~ L'1~"ilLL~11\J ~'lb" 1fl!)'\IfU11\J €l LL '1~~-if€lfl1111l1 
"Completing the AppServ 5.9 Setup Wizard" LL'1~~l1fl11~~~~LU1LLfl111 AppServ L'1~"il 
'111'U1ru 1-Mv11m1fl~fl~u11 Finish ~~fl1'V'l~ fl. 9 

~ . 

. '!!1\ 
MySQL 

Completing the AppServ 2.5.10 
Setup Wizard 

AppServ 2.5.10 has been installed on your computer. 

Cliek Finish to dose this 'Mzard. / 

0Start Apad'e ~ 
0StartMySQL 

l 
: ;l • 
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' " " 
1oU.:J1'U 6/i.:iiJ<LJ''U(;lB'U~.:J{j 

1.11 1lXbU~'tJ11'Jb'llB''f~'Ul..11 bb~~v1-dv.:i Address 1'\X'Wl..1-W URL flB http://localhost/ '1~ 
'IJ11n!JVl-W'1'1B 1'UVl-U'1bb1n'lJB.:Jl'IJ1bbml.J Appserv ;.:J'1~bb?l~.:J)1tJ~~bBtJ~'lJB.:fb'JB1-ff'U\;)1.:i 1 'lJB.:J 

l'IJ'Hbml..l~.:i 4 ~1 ~.:in1Y1v1 n.10 

The AppServ Open Project - 2.5.10 for Windows 

j,! phpMyMnin Database Manago< VOISion 2.10.3 
~ PUP lnfunnation Vorsion 5.2.6 

About ApnSorv VorsiQn 2 5 JO b W!~ 
AppServ 1s a nion;i1ng open souroa software 1nstalkK pac:Kago for '11.~ndows mdud6s 

Apache \\"eh St>n·f'1· Vet"iiou 2.2.S 
• PHP S('ripr Lana:uaa:f' Vcrsiou S.2.6 
• MySQL Database VCr11.1011 ~.O.~lb 
• (lhp\I~ Admiu Darahao;t' :\lanaier \"cr'!<.i.111 2.10 .. ' 

• Chan9ol09 
• README 
• AUTHORS 

• COPYING 

• Official Sito : http.i.'Www AppSorvN""""'k com 
• Hosting support by: htlp:i/www AppSorvHosung.com 

Cbauc• Lanp•c•: 8 !!S:il 

~Easy way to build Webserver, Database Server with AppServ :·) 

.n1-wvi n.1 O Vli!1bb 'aWt.1v.:i 1 tl':itbn':i11 Appserv (http://localhost/) 

1.12 ~B.:J'V1~?1m.m111.U.:i1'U'lJB.:J PHP 1~m;ti'Uhhbbn1l.J~1tJ1bYiB'Vl~?IB'Un1)U)~l.J'J~c.J~'lJ€l.:J 

hhLLml..I ~.:in1Y1v1 n.11 

<? 

echo "Congratulation! Appserv is Installed successfully."; 

?> 

.n1-wvi n.11 1°11~.:i PHP 'Vl~~El\J'l1~1t1·mm11 Appserv • 

1'\Xvhn1'.iu'UVin1vJ~hJ·rnn'.il..ldbnu11v1 c:/AppServ/www/ (\;l'.i.:Jdbtl'U Root 

Directory zj.:J'Vll..11ti~.:iv1bnu1v.J~ PHP ~.:J'Vll-1~) V1'1.:i'11ni!'U1'\Xvhm1'Wl..l-W URL 1'LI"li€l.:i Address 
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"IJ fl-:! '\J 111 b61! fl i b lJ 'W http://localhost/testphp <l 'W ~d ?111~ ~ 111~'vi' 1n 11U'WYi n 1 Yl ~ ~1 vzj fl 

"" testphp) .fl1YfVI n.12 

C'J loc..,lhost.ltest x 

~ C 0 ; <D localhost;'~est 

C'on.gratulat"ion! Appser-..· is Installed successfully. 

fl1'W~ n.12 nT"a'Vllil6le>'Un1'jVh:nu"l.Je:i-:i PHP 

1.13. 1:::tJtJm1~lilLnu 1 V'l~"IJfl-:ihhbLm11 Appserv 

V1~-:1'11n'vi'1m1~lil~-:i 1 ·thbbm11 Appserv b?l~'1b~fl'\J~flmb~11tJ1bbm11'1:::~lilLnu1V'l~ 

vi1-:i1~-:iV111lilHfl1VL'W C:/AppServ ~.:J.fl1'V'l~ n.13 

......... 
.. Do..nlo1d1 

;,4 11.euntP!.us 

.". t"1.i.O.: 

""" Pt<1utti 

lf';idwi 

:¥Compul., 

£. Looi OtW !C:/ 

i I 
Apuhifl.1 

''· 

~( J~ 11 ~ 
M).SQt php5 Unol'tQd·AppSu 

[;; 
~.::.s.t.o.r. ·.'" 

fl1'W~ n.13 bfl'j.:i61~1.:i1v-l~fl1£Jb'U C:/Appserv 
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2. Copy 1vl~-:!1'1..! Project (PHP) 

Copy Folder ~a ccnn vtl-tl'bn'U1'Y'l~-Um,i~1~'U'UH i11llTn-:iH~ C:\AppServ\www ~-:i 

bb?I vi -:i lwnw n .14 

.. '* - ·- .... 
(~,,_ .. ~c,,.· 

•c..a ..... 

_, .. _, 
·!'~'>h ,...,,, ,_ ... ..... 

av ..... , ·-4..._.,..,,. 8•1-:.N• .. , .... _ .. 
&.i.e.•O..·CJ 

.. ~ ........... 

._.. ... .._......,(. 
~ .. --.-.--hi ....... .... ..._ .......... 

-. ....... ! . ..,.,_...._ __ ··1 
: ;::;.:;:;_ ! 

D 

. .. ..... 
,. Wit --- f"°'5 ....... 
Ott-. ft< ............ ~. 

:..,l .... '" 
"no.­
.~ ....... ..... ~ 
11v-

•: .. """'"" 
"l<'Ull0.1t.(C:i 
.._. L<>ulD<Si.(O,,J 

...... 

,_pt.,,., 

61.1) 1vJ~.:J1'\.Jfrn.J1'W Folder ccnn 

fl1'V'l~ n.14 Folder 1vl~ Project 

3.1 bllvi Browser bbGlTWll'W° localhost ~ URL b~m'li1~"1i1'ti'1'1a'l.lm6llvi1'll1bbn':ill Appserv 
' ' 

bb~'Jfl~n'Vi phpMyAdmin Database Manager Version 2.10.3 ~.:Jfl1YIVi n.15 

/ [j AppSf!rv O~n Pro1ect _ -·~~1(!'1111117111"' ...... """4bJ'.41i-aZllll!l!l•••••t••:WW'~~tr•: 
.; 

~ C 0 <D localhost 

The AppServ Open Project - 2.5.10 for Windows 

~ phpMyAdmin Da!Dbese Monoger Version 2.10.3 ~ 
±) PHP Information Version 5.2.6 

About AooServ Version 2 5 10 for \'Vmdows 
AppServ is 11 merging open source softwore installer p11ckoge for Windows includes 

• Changelog 
• README 
• AUTHORS 
• COPYING 

Ap•cbe \\'eb Sen·er \'erMon 2.2.S 
PHP S<1;pt L•ngu>ge \"e"1011 5.2.6 
:\lySQL Dar.base \"er'1on 5.0.5lb 
pbp:\lyAdmin Dat•b•se :\bnager \"e:rnon 2.10.3 

• Official S~e : http .'/www AppServNetwork com 
• Hosting suppo<t by : '1ttp ::www AppS~rvHost1ng com 

Change Language : 3 ~ 

~ Easy way to build Webserver, Database Server with AppServ :-) 
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3.2 Vl'1\l'OJ1mYtr~~'l..JlJ';;J~ 1 ~fl'HJn zjeicrt~LLG'l~i~mhu (zjtJLLG'l~i~'1~hu\;ltJ\J~i;'}~\1"1li;'l1thLLm~ 
~ , 

Appserv) 

ii'/ ' J.i;ip~~rv Optn PrOjta. X i~ L 
~ X 0 © loc.lhos: 

The AppServ Open Project • 2.5.1 O for Windows oo..iln"fi"'"""",,.,~"""' 

b,! phpt.tyAdmin D.!!ilobose Mftneger Version 2 .10 3 

"!) PHP lnfonnation Ve<sioo 5 2 6 

Aboyt AppSfrv Veu19n 2 5 11 for Windows 
ApOSt!rv is Cl m~rgm~ opt.on !Duree scitlw;m,• mslol~r pockOQ!.' for Windows •n 

• Chengi&lc.g 
README 
AUTHORS 

• COPYING 

...\.p:tdtt> \\ •h St>n t'I \"e1 -.ion 2.2.S 
PHP Script l:ioe.u:1ee \"e1-.i~~11 5-.2.6 
)lySQL D;H:;1basP \·~-.ion 5'.0.5lb 
php'.\ly.\d111in 0;it;\b3«- '.\fan.Jeer \"enie>n 2.10.-' 

• Offic:iel Sile: tltlp .'{www App~rvN0:-twork.com 

Hosting support by: http'fo'wwv.' AppServHosting ~m 

~ Easy way to build Webserver, Database Server with AppServ :-) 

cl 
.fl TVWI fl .16 

urn.In 

MU !@£1£4L:S !£ 2 •W :u:;w;.o or•~ 

localhost 

W 'f\i'lliht\Vhfl1tlf 5 0 51b-comm..nty-nl.-k>g 
• Protocol Vef'SIQl'l.: 10 

W ~'°4T~U.li locaf'lost ¥'.a TCP:lP 

• tjhi roo@localhost 

ml tfflA1.fn211 (charsct) •.:a4 MySOL UTF-e Uni~ (utf8) 

Cl! r..tySOlconnecboncol.ltlO!'I utt8_unt<:ode_c1 

W 110:N1tuia11oh4u (?I 

""""" 0 tial'hJ.1till1:Uol<J MvSQL 

J) u..t~Ho1Un:uu11.:a.: r..t-,SUL ID 

ca. lnn11..im 

fTII 1'f'A"liS'ntf1 u.~:n m"\u~11'11 
ltlil Storage En:Jll"lr!_• 

.. Retoadpnvllege!: m 
"iitil 
f1' ''"'1i.:iiin 
., ll<JUDtl 

&:. l111po11 

ill aan11110<;:'\JU ID 

cl 
.fl1W'VI n.17 

";ah-1 

phpMyAdmin • 2.10.3 

• MySOLdenlversion 5051a 
• Used PHP extenslOllS mysqt 

~ language (J) · ln1fl,VIU ·Thai 

fflmiun._<?~1-
• Font size· 1()()0:. ., 

'J 1.-in.il'l'H\Ultf phpMyAdm1n 

5J phpt·~·Adnun wlto 

~ laan'l'l~ou1mthnn.1mru.H phpMyAdmn 

• (Ch.Jngelog) fSubversioo} fl~ts) 

n e 

phpM11Admin 

- Clpo:>n r~ phpMyMnn wfidoo.•1 
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~ l«elhost J loceilhon t c: x 

i;ll 1ii<nnil<: localhost ~ l!¥J !i'U-JiilJlo: c:cnndb 

~'<1<•1n. ,DSQl / Au>ti $i'1,..-u,,,..;,au,• @la•n•n il!PknPort gn=nun"l'i Oi11i IJ!!fou~• 

cc•OJ 

CC(O) 

llinva"nlfl•, tusntth:i\fA 

Import 

Fiieto1rt'90f1.-----Yr----; 

~Aan1rioi-U01Al'U.1111n 'j!~~~ ~- 1u\fi~un1 
1"'6n1f'l':"~o.J,K.1 (charac1ef set). -utf8 

lfl1>0'"ted fde conµession wil be automatitaly 

P ..... "'1>Jrt I 
..,, Abviltenuptof~incases.c;ripldetec: j 
N\ftb!f of reconb(qurries) lo skip froms.UIJt o I 

~-----------;i 
Fonnot"''""'°"""file------t 

• SOL 
SOL"""°"'------< 
SOLc~mode 
m 

•ouktop cc<'lndb.sql 

',...;r.,. - D X 

.. r,,-.. -5,.~.,.;., ,,, ----~---,;;1 

. :~- - ------~, 

[~-I--1[~] 
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'l "'"-""'' .......... ---;.1ac·;:!l'~-•••••••••••••••••••••••••••=•••t1rr•1 
~ C Q (t:10;,il"l(IS~ ,·,::_ · ti t:} : 

-·-- ,,wga __ 
tC!7}_ 

t< (i) 

W 1io{l'fni)(: l~host • iji JluW.,..•: cc 

rfi1M .. ni .nsa.. ,; •"•an l;thlll'u'l.Wll:U'W ,Pi4Hn i"n,ort gM:u'Nnl'li Obi Z::'\ini'• 

Import 

F~wm.-.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--, 

Zfttlnltf;11iH'Wi (character set) utf8 

~Ii! CCln'P'tsSIOrl Wll be ~aly detected from· lull, gzip. zip 

Partiaimpon~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--, 

~ /Uo#1nterrupt at JYl>Ort n case serf'( detects It rs clOseto 1me1mt ThlS rn.gl'M.begoodwat to mportlarve fies however It can break transactions 
NmOer QI ~ords(quenes) to sk.ip from slalt O 

NONE ·I 

4. ~~~.:i'i:tl·mmii WEKA 

4.1 b~€l\l"il1flLtl'rnm:w WEKA LUti"lle:iv.Jvi'LLTh'1~ (Free Software) ~\l'11:W1'H1~11tib'Vl"1~ 

v.JTii11~ http://www.cs.waikato.ac. nz/m Vweka/ downloading. htm L 

4.2 V1"1..:i'11nv11m1vi11t1'1vm~1 tl1LLm:w bb"1~~vi~..:ib'1~"ilb~CJ'U~e:iv LdmtJ~ 1 tl1bbm:wn"il~bb'1~..:i 
V1iJ1l'i1..:i ~..:iJ11'V'lVi n.21 b l!tiat111~vi~..:ib~CJ'U~e:iv'1:w'U1ru 'V'l~e:i:w 1 i..:i1ti 

'IJ 

Erogram )lisualization Iools !:!.elp 

Waitato EnvironmRnt b Knowledge Analysis 
v .... ion3.s.o 
(c) 1999-2016 
The UniYenityofWaitato 
Hamilton, New Zealand 

Explorer ] ·· 

Experimenter J 1 

l l KnowledgeFlow j I 
I [ Workbenct;'=-1 l 
l. [ Simpje CU j J 
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4.3 'nniYtJvi'1m'i Copy file ~ij~e:i11 weka.jar 1tJ (:\Program Files\Weka-3-8 ~~.fl1'V'I 
LL~1ih1'V'1~1tl11~H~ C:\AppServ\www\ccnn (Folder ~Lnrn1tJ'i~'U'U) ~~.fl1'V'I~ n.23 

.,J 
'Vl n.22 

~ - c x 

Rlt Edit "- Tools Help 

Or~nQc ... J Open ... Burn Newfolda 

. .; Fl\-ontu 

• Otiktop 

,A. Downlcuds 

;:. .- Rcu:nt Pl1<.u 

:..., libraries 

•' Documents 

Ji Music 

.-.: Picturu 

Iii Videos 

.g Homegroup 

r• Compute, 

£. locol [);sl< (C') 

1-111 local01skjO:) 

~Network 

r~.m·,c 

!, c:han~logs ....... 
,. doc 

COPT1NG 

-:,_ docume:nt1t1on 

.. doc:umtntation 

.. REAOME 

... : .. rvncttbpwmentSuvu 

;:;;:: RunWckl 

.___ RunWcU.dass 

~RunWeb 

~uninsuU 

9 Wek1 3.8 (with console! 

[l')wwJ! 
.-_wc'ra 

Oweka 

I w<ka 

?iwcbt.umples 
~- WeUMlnual 

.;)] 
welca D"tc n1cd1f1cd "4/1412016 !>-.58 AM 
JAR File Sm:: 10.AMB 

• ComputH • local Oislc (C:) • AppWv • www • 

Fde Ed~ v;.w T oo1s Help 

Include "' hbr•ry • 

;:t Favorites 

•Desktop 

•Downloads 

-:::. Recent Places 

..,.. L1bru1es 

a Documents 

J'- MuJic 

-~Pt<tur~ 

Iii Videos 

.i Homegroup 

:¥Computer 

C, local Disk (CJ 

WI local Disk (0:J 

~N~crk 

23 items 

Name 

f.., bootstrap 

J. data 

1m19es 

model 

. 1bout 

1ccount 

check_lo91n 

conncctdb 

...., cutoff 

footer 

hffdu 

, index 

.. , 1ndo_Pj 

logout 

profiles 

iuggufit 

te-;t 

t~tap 

titlcnamc 

_. upmodcl 

.!~ Wf!k.a 

Burn 

11 2.:2'..1162:34 Pf·.4 f,;efc;l1t'f 

ll >'.·:.e:::t.:Pt.\ 

u ·:.-21'.1162 34 ru ,:.,~·p·1c~t.:cn 

11 J•2'l162.3-1._,M :, .. c'tr11t 

<l_;H/?iJIO 9 ~ /•M Gl- •m.•9•· 

4.14,]'J~l''l St' :.M ken 

~,:U/10169:SO AM JA.1-l Fiie 

ccnn • 

Newfoldv 

TJP' 

11 :p-'.'016 iiJ:')O t..!\1 Ftlf' fold('r 

:,·;:.•('1!1.'DPM F1l('fc>lder 

<, l·.'·-11~ t: ,t; N.• fdf'folde• 

lltl6 -'~l6 ll ·:1b PHP f.>I<. 

1:-~.:.:.1::,Lvl v~.1 PH~'f,;,-

111~·."')lf, ;U 14 ;..~.1 PHP fii'!' 

t li. Z'H 7 U. l? N.1 ~·HP Fi'r 

11·"9 ?Jlt:l:J34M PHP~tlf' 

1.">16,.?~16 lC• l.'. PHP file 

i {>j ?017 lZ . .ifl f'~.1 PHP F1!, 

ll·)7)ll) 1?·~ PM PHt' f,f,. 

I ~t ;OJ I ', \J P~.I PHIJ Flit' 

:•!i 

.'.!<._!> 

~(! t::5 

351 KB 

10,740..:S 

;.:4UKE 

(>-1Ct3 

St::e 

• ,,. , 51.auh <cn11 
,- ,,,.,...,·.3b:r< 

!6 >::.B 

l rB 

lS Yi' 

l fB 

lk.f; 

r.i<fl 

!If 

4H 

.fl1YI~ n.23 n1'~'a~'4~1LL'VltJ~~··.n~hM weka.jar 

p 
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5. 'Vl~~aunT~1<ti..:i1'W-a::uu 

5.1 b~8vl1f11'a~VliK..:i 1 tJ·rnml.J bb"1~'11'UIJ11..:i ~ b~~'1 b~tJ'U~tltJVfl.JVlbbG\'1 n'1~V1Vl~ffl.J'a~'U'U 1vitJ 

f11'a bUVI Browser bbG\'1boU11 uv! localhost/ccnn '11rnr'U'1~LL~Vl..:!VfU1'18 ~..:i.nTV'fVi n.24 

,~ 'ftW~'lh-·~· X = 
t-- c 0 © l:X.Jlt><>~t-. ·.• 

Copyr.;1111 .?016@ All Rignts Rcscrvetl 

rw· 

.. 

~ '"" -
f- X Q (!) IOCJ!Mst 

IOCdlhos.t U(lf'l l l 

Classification system 

.. 
d 11111 "" Jl1W'VI n.25 n1'ab'tl1 'tl'11'l.J~~W6'11~ 
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·1:\JL'~ 1um1~U1ui1u1~"1)·o1h\om:-1'l .. nJ 1:1111-1.!mW<lhi.j\!1u1t1';~nT\~"ll'IL.d~n1"lu;11 nV'1 uu~1u.1mo1 

l••-•:'l '1)1i'!)lt1o111n1n1t&;JL. 1•011J1nn11,,h ;fo w.u:irf t.I )lJ ~.-.:" 1n11fr1•en 1 ,.;i;u ,,uit.11 ~~iH!n unnn-du 

Copyrtghl 2016@ Al Rights RLscr.icd 

n1'j 1 <U''11'\.J'j~'l.J'U'Uel'1~~ LL~ 'j~'l.J'Ulj~-:id 
"" 

Cl. d CV II ,.,J II II 

1. fl~fl'VIL11'\.J"il~n1'j'1Je:J11mL 'W'VICJ'VIL11'\.J~1'\.J6ll1CJ 
" " " 

IA"lU.1,£1vUl•ol .... '!OUU 

Cop)'r']hl 2016@ All R9hb Rt.'scrved 
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2. vti11'1B"5'vm1''joLJeJl.J'1 LL yj'VJci '1t LL'1i;i.:i-LJ'Bl.J'1 LL yj'VJci~.:ivtl.Ji;i L 'U"St'U'U 
'U 'U 

L~l.J LLm"l.I LL'1t'1'U -0Bl.J'1LLyj'VJci'i11fJL'U'St'U'U1~ ~.:J.f11yj~ "1.1.3 

1102 i-1 aro' ..... ,'\I 
1103· ·;,;~.i .. '.i;.1 .~!"'~~ 
1669 lUll•~ lh 

'U 

""' nadh.d@ubu.ac.ll 
t11u 2 •016 A i.u:IUI ~ lll<I• .. <1ua hel1$ak.ch 57@ubu ac. 
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3. L~Bfl~nL~l.JVl~mLm "I.I nlil:::mil'.:ivti11'1Bf11BnoLJBl.J'1 LL 'rj'VJci ;,:i L 'Ua·md~i;}LL'1'St'U'U'11l.J1'S'1 
'U 'U'U 

L ~l.J en ~.:11'ULL'1tfl1Vl'Ui;}'S\'.1'1~1'U Li;}flfl1Vl'Ui;}~'VIBLlJ'ULL yj'VJci 1U1niT'UnV1l'l n'1.:J (B11il'1til'.:i 1limB n lu 
'U 

a1'U"IJB.:JoLJBl.J'1a·m1Ji'1 ~'U q f11~) ;,:i 1Ji'1 LL yj'VJ cj LB.:1'11l.J1-Sm "!i'1a 'St'U'U L yj BLLm "l.loLJBl.J'1a"J'U1Ji'1-s1l.J'1.:J 
'U I " 'U 

tl
d V I CV I.I I II CL/ .J 

L '1fJ'U'SVl'1t:J1'UVl'1.:1'11nL"IJ1'1'St'U'ULL'11 V1.:Ji11Vl'VI "1.1.4 
'U 
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4. L~a manvt~ei LLm '!J-LJ'a~'1 LL V'l'VlVL~~'1LL~1L~aA~ n~l.l~n'1-:i -Uv~'1 LL V'l'Vl V'1~'lh1nn 1 i.ivt-U'1 

'!lal.lmLV'l'VlV~-:ivtlJvi hr~~uu ~-:imYl~ '!l.5 
" 

r-'•_.ii_•~~iil_' ·+' ._-'_. --"~i~l)] ____ :_J..:.o· .c.! .... ~·~·:_:· t;t~_.::::}2~~~~:i1~~§~§t~~~~m!lfm. 
1102 I'" _nro;1.r,.,.,'1! .. 
1103 -~11tH1ifll~n;( l~ffl:l'lilJ 

1$69 -~_lUUM_~'-
1104 ~' mf ~•~ 

, · ---- ---- -·- --- - ---.. ,, 
[ ·~n(oni~t>J~•h.~oili i 

1l1U 

111u f-~-~~'! 5 u.uiti.J 
tl'1U "1Ai1d\Jt.f1Utl"'l" 

'i:\Ju•·11ouu~tl1u\lw1tn1't,HU.t;,hdm11.-;+mYi11h\..jtJlui1ih1nn1111·1~""';n·nu\n,1i'1111nh \U.l\ld1 

ua:lftlJa1i11o11unn1.1oiaul1\1ll1\ln'1~-U114u u.on~tJlov..A:;:\hn'l1ffl~'l19'aa1dhh:.ittin1w111n4u 

Copyright 2016@ All R1qhts Reser.red 

d .c::i. &I 11 o o 

.flTW'Vl "ll.6 fl'1n\l~nT'a"lltl11'1fl1LL'IJ::1J1 
" 
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• 

IN IM l 

IN lllL 

lE IN II El 

M ~llML 
-----+------~---t------+------------

!1 IN Ill IL 

fE IN Ill El 

M L IN lllML 

L 
- - ··---· -· ·--··-·--·-···--

IS I l IS --t 
-------------~----- ~ ---------------j 

i IS EL 

[M L ISM l 

L 

CCA IB .E L --+------·+------+------------
L 

ii 
------l---·- ·-···--------- --

CCA llB IE CCAlIB ___ ---- -- ___ lM __________ _ 

CCAlllB ii 
CCA lllB ------r---- CCAlllB EL 

d Ill ., Ill 0 0 

fl1VfVI "tJ. 7 1"1'U1'1el'~"n1~"tJviJi'lfl1LL 1.1::1.11 
" 



, 

Copynght 2016 0l All fh;ihls Rcsmcd 

A l1Ut0\W1118-"~UU 

'l:u u ~ '" unJ.j\J 1u\'\man~ 'l 111i11:-,\4lJ mufa.~nt~.J 1~\tjthu1.-l\ln '1t111 H•t11:-nuu1n"11'1t">flt11 \Uiutl1 

\lt11:1W11Al1U.11lt"l1n11iht\l'l1~u1unu'tU~du \n:1nfiU1uuil:\i1n1,.fo.-1itfoouNU1:.l'1lnun11nfu 
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LL uu'11'1 eMn'11iiTrnfl~n~tllJ tJ-ru'lh.:i LL uu'11'1e:M 1~ L'1~ 1\j}m~ei'IJ 1 "Ufiei~ei.:iij'11'1J1'1J'li'eil.J'1LL'1~fi1 . . ~ 

II I O Q. .V .J 
fl11lJ~nviei.:imnm1LLUU~1'1eJ\lL\j}lJ \j}\lflTViVl "ll.11 

2017-01-11025117 140 95 71 % 
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11. fl~nV1.J"1n1~~eJlJ"~1i11"1tl'1'lieJ ViL11u~1u~1~ ~~111Vii'i -u.12 
'II 'II 

1111nanDmn•aoKnru 

,.:u1,1~"ltlunlf1l1D'A1rnn,~l1•w:,\•tJ'\flUMln'4ioh<lj'1hu\taunit11t1Hwa:n1'flltnu-flntHh .wvd1 

11~n(~ni7't\fll~i11iW,.1! u.•mt4u•'l••,NlfO•tNu1ntd1"n"!G~da P.LUnl{d111~~,n,,.fn!n111iaa,.av,-:.tv.ln'""""'" 
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Cop~t"Jtlt 2016@: l\!l Rl!)hts Rc<.:>crvcd 

'fa1u~ )v,ur.rh.I 1u\1>11M'l n 1 u1w:1! nhn11flll'!nu~01l Mtfthu1flih1mtk'IHct~:n11ul n11"nt1nh 1i1.&n.1d) 

1.i.1:1ftu~ l \UJl'\W Hnt1.l-.unoufturi11~\h~o utinJ!ll 1U'401:\t 1n i1fmflllli.la ,_,glh:.i1,«111"onnl11 

d .,. d ~II 
111W'VI "U.15 fl~fl'tftl~ L'tf'l1'U'a~'U'U 

v 
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f)~11l.J1 bb'111 'U.n1W~ "1.1.4 bbl'i'1 ~!Ji1-:inu Lb W'Yl~l'l'a-:1~1'UVl1CJ'1~~1lJ11'1 L tJ~ CJ'U~ '11'U~~1LeNlJ1 b iJ'U 

LbWVl~bb'111tJ1-tl'LlJ'U"l.1€Flbb W'Ylm~ Lbl'i'1~ 1l.iii~'Y1BbLm"Unr.rumLiJ'U~V!Lb'11~'U'U 1~ ~-:i.n1w~ "1.1.16 
~ ~~ 
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.f11fli:.J'W'ln fl 

fiijeinT~1,f~1'W'i~tJtJ"llel~LL~'VIV 
'II 
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1. 

" 

J,,,~, Cut oft PS Vl 

• 

.f_,A, Cut off PS,Vl. 

• 

cl 
flTVfVI fl .1 

' 
~-!lfl1V'lVi f1.1 

1:uui11lumj\l1o~u11111n11Au:t'•"'j1nu•oln''1al,ifi\l111\a'funl1M1H''"1:n11u;n11..i11•t.l1 t.unid, 

VA:"nbun1mnmtnDC:lfU."l'ldlnn11,G~i'l'u u.ontf1l·uJu.a:li1m1fn1t'1,ti;iUu01h:.1"ln1l'11.1"'lnifu 

t:uu••untj"'1ltn1v"ltnn11MtnlnJ~ut-.t~1J1a\fl1vnllMlllll~n-nutnw'1ttM\1UJNd1 

u:.t..t°•AirH14lllf"lto11 .. "1"1tllwr~dG-4a unlf1J10u:14v.ttfnw11,CadwG\J1:lltlnttunnl'Y 
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I _j 
--------,- ., 'i~UVl1 · ! 

r • f:IJ ... , --------1 . 

,;;~_::J~-:~ +~;.;-·m ________ L__ _ ____ _ 
1. 16 - rn 45 I Gr 

l.!56---56 ~68 j 
~~ii~-~~~~-~.-)·i;il_,u -.. ·~] --- ~~&lO --- I 
-- ~~-~--------~----~,.,._111,511.----~~~~~~~-~-------~~~----=---======:::::--._-_-_-_-_--__ -_~_-___ -_-----
REMARK P=ProgressiOn. NR=Non recurrence or non progression R=Recurrence or progressiOn 

seventy 

PS 

PS=HPV16 Physical status E=Episome. M=Mixed (partial deletiOn). !=Integrated form (complete deletion) 
VL=Wal load L=low load (log E6<4.3). H=High load (log EG >=4 3) 

N=Normal expression. P=Partial loss_ T=Tota1 loss 

'liill,jAHllnl'ir.l~)~ 

CINI 

---- ----b~---cc:-f-:-::--~--,=====~~-----l 
p. 

p. 

I 

1uiJiini1u 
l'tii~ • 

p. 
p. 

p • 

p. 
=~~-~-:~-=---·----_::::_-____ -------______________ J __________ ----- ----- -----------·-

·auu=u1 

N • :::,•~ I ,1 i-1 

'( 16 --'18: ,45 

5G _ _155 '-'-68 ______ --f __ ·-
I 

. -·. - - --------- - -- ______ j _____ - ------ -- - -
REMARK P=Progress1on NR=Non recurrence or non progression R=Recurrence or progression 

PS~HPV16 Phvs1Cal status E=Ep1some r.1°r,t1xed (partial deletion) !=Integrated form (complete deletion; 

VL=\i\ral load L=low load (log E6<4 3). H=High load (log E6 >=4 3) 

N=Normal expression P=Paf11a1 loss. T=Total loss 
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5. tl1 Ll"l tJ L i'l1'U'S~U'Ul.J1rl e:J'ULL~1 LL~1~e:J'lfl1'S L iLL 'U'U'11'1 e:J'IL~l.J L YieJ'V1(;1'1eJ'U'\t1~eJ L m 'U fl1'S 

'11Lmnn'11l.!1-sm~e:imL tJtJ'11am 1~ ~'lf11rivl l"l.5 LL~1t11'!t11n~arn-s'11LL 'Un'llm'S~'U'Ue:ie:inm111ll~ 

LLi;iLL 'Vi'V1Vii1'1UtJLL~111~n'11l.11'SflLLm 'lJ 1m 'U°lieJ'l'\t1l.Je:Jii1'1UtJ ~'lf11rivl l"l.6 LL~'"Jn(;l Save LYie:iu'UVin 

'lle:il.laa.:i 1 'U-s~tJtJ 
\I 

CINI •. 

H • f:l!A1 
p. 

·---..---------
p.' 

N • i 

~16'.J1su45 

.J56058U68 

---1Ailn ••• 

illlU~l1 

CINllH 

ARK P=Progresi pre<llct2017-01-11 02-50-51 'progression. R=Recurrence or progression 

PS=HP\/16 Physical status: E=Episome. M=Mixe<I (partlal deletion). l=lntegrate<I form (complete deletion) 

VL=\1ral load: L=tow toad (tog E6<4.3), H=High load (tog E6 >=4 3) 
N=Normal expression, P=Partial loss, T=Total toss 

HAni'Aluun 

CINI 

_I •j 'i::tjA1 . 

H • i f:l!A1 : 

-t-P-•..;i _________ 
1

"illlUHl1 

N • CIN 11 t1 

02-50-51 • 

~----~--------------EMARK P=Progression NR=Non recurrence or non progression . R=Recurrence or progression 

PS=HP\/16 Ptlysieal status E=Episome. M=Mlxed (partial deletion) l=lntegrated form (complete deletiOn) 
VL=Wal IOa<l L=IOw IOad (tog E6<4.3), H=High IOa<l (tog E6 >=4.3) 

N=Normal expression. P=Partial toss. T=Total loss 
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1 ,, ' 'l "" ..I iJ~ ... ( 6. 'U~1'U'!.leJ\lf11 PS LLfl~ VL U1\lb~'IYW1U1fl Vl~eJU1\1'1'11'U U1\l'VleJ1~L 'UL'IJ\lflnlfl1W I, E, 
' 

M LLfl~ L, H) U1\l~eJ1~LU'UL~\ltfhnru (LU'Ul'11~1Lfl'!J) ~\lfl1W~ fl. 7 ~.:i!J1'a.:inm~n1Vl'U~l'11~1Lfl'!J 

L vJffu'UVifl 116'11V11'ULL 'Vi'VltJLL~fi~vJ1'U 1 'U~'loUeJtl~ L tJ 

------------------ --!--;--
fii1Ull'll1 

---------1 CIN 11 H 

EMARK ?=Progression. NR=Non recurrence or non progression . R=Recurrence or progresslOn 
PS=HP\116 Pllysieal status: E=Episome. M=Mixe<l (partial deletion). l=lntegrate<l form (complete deletion) 

VL=\.lral load L=low load (log E6<4 3), H=Hlgll loa<I (log E6 >=4 3) 

N=Normal expression. ?=Partial loss. T=Total loss 

7. fl~fl~Ll.J'U ~.:if11 Cut off PS, VL vl\lfl1W~ fl.7 
" 

t 1•umj,)Mt)ti>I 1p Anu1than'WllliKNU 

1:u\J 11'11.1unfi\l1u,i.111en n 11tw:ll•1.J \nUA4flltt1.t1 lMtf •hoitAun,,•1nu:.nu11•mn111.-.tll auutf 1 

u...:o1uA1u1a1u'1'1AtJO)f"WYtUl"n"K1:111.Su uuntj\J1uuA:-.iln'l'lfn•11Aou,•t1\11:ll'ltnninnn4w 

..I II 

ll1'VfVl ~.8 ~~nl'i.:ifi1 Cut off PS, VL 
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., ... .,, ..it "llJI :'J .. ti .. ., Q If If 0 I 

8. L'Um'ru'Vl~m'U'Vl'W'U ~ L'l1f"l1 PS mi~ VL Lu'UL'l1.:J ~mru (mL'1"U) m1~1J1ti.:JL"U1111n1'Vl'W~rr1 

Cut off riti'WL~til'i1m~uuVin H~1V1-r'Uman1ul'lai'1m1~'11LL'Un i;i.:ifl1~~ rr.9 

4.JM1Cutt'ffPSl/L 

COr.)'fYlht 201G (1' A!l H•Jht'> f<cS('rvc-d 

cl 0 I 

fl1W'Vl fl.9 n1,.,'W~fl1 Cut off 
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