LOI CAM DOAN

T6i cam doan day la cong trinh nghién ctru cua riéng toi.

Céc s lidu, két qua néu trong luan vin 1a trung thuc va chua tiring duoc ai
cdng bé trong bat ky cdng trinh nao khac. Néu khong dlng nhu di néu trén, tdi xin

hoan toan chiu trach nhiém vé dé tai cua minh.
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LOI CAM ON

Trong thai gian thuc hién luan van tot nghiép, duoc sy huéng dan tan tinh
cla gido vién hudng dan va duoc phia nha truong tao diéu kién thuan loi, t6i da c6
mét qué trinh nghién ctu, tim hiéu va hoc tap nghiém tic dé hoan thanh dé tai. Két
qua thu duoc khdng chi do nd lec cua ca nhan tdi ma con ¢é su gilp d& cua quy thay

c0, gia dinh va cac ban.

T6i xin chan thanh cam on PGS. TS. Tran Manh Ha. Thay da huéng dan,

hd tro toi hoan thanh tét luan van vé phuong phép, 1y luan va noi dung luan vin.

Cam on Ban Giam hiéu, Khoa Céng Ngh¢ Thong Tin —Hoc Vién Cong Nghé
Buu Chinh Vién Thong co so tai Tp. HCM da quan tam, tao diéu kién gitp toi hoan

thanh luan van tét nghiép.

Cam on Ban giam dbc va cac dong nghiép tai Vién théng Tay Ninh di hd

tro, giup d& t6i trong sudt qua trinh thyuc hién luan van.

Trong qué trinh thyc hién va trinh bay khong thé tranh khoi nhiing sai s6t va
han ché, do vay t6i rat mong nhan duoc su gop y, nhan xét phé binh cua quy thay co

va cac ban dé hoan thién kién thac va ban than.

Tp. HCM, ngay 25 thang 01 nam 2022
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Huynh Vi Trwong Giang
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MO DAU
Ly do chon dé tai

Ngay nay, véi su phat trién cua hé thébng mang va truyén thong ca vé su da
dang, 6 phic tap va d6 6n dinh thi viéc phét hién 16i trong mang truyén théng va hé
théng phan tan thudng yéu cau su tham gia cua cac cdng cu hd trg va chuyén mon
ctia ngudi van hanh hé théng. Hé thdng gidm sat dua ra cac sy kién 15i sau d6 duoc
chuyén tiép cho ngudi van hanh hé thong dé phan tich va tao béo céo 16i. Viéc xay
dung céc chirc nang phat hién 15i 12 mot thach thic vi rat kho dé cd cach tiép can hiéu
qua thay thé kién thuc va co ché suy luan caa ngudi van hanh hé thong, dic biét 1a
mot s6 van dé lién quan dén tinh kha dung, kha niang chiu 15i va kha ning dy doan
hiéu suat Ia rat kho phat hién trén mang truyén thong dién rong va hé thong phan tan

V6i d6 phirc tap, kha nang mé rong va tam quan trong cao.

Quan Iy 15i thé hién mot trong nhiing diéu chac chan 1a trong bat ky loai mang
nao, bat k& quy md, cho du n6 nhé va dugc st dung dé md phong trong phong thi
nghiém hoic mdt mang 16n cung cap truy cap internet va dién thoai pha soéng cho
toan bo qudc gia, c6 mot chién luoc dé phat hién va xac dinh 16i cang sém cang tét

1a diéu quan trong dé duy tri hiéu suat va su 6n dinh caa mang.

Phat hién 15i 1a mot trong nhitng chire ning chinh ctia viéc quan Iy 16i trong hé
théng mang va phan tan. Chic ning ndy tré nén doi hoi cao do sy phat trién nhanh
chéng cua cac hé théng nay ngay nay véi do phuc tap ngay cang cao, tinh nang dong
va kha nang mé rong. Tuy nhién, viéc tu dong kiém tra cac 13i nay 1a mot thach thac
vi diéu nay phu thuoc nhiéu vao kién thirc chuy&n mon va cac cong cu hd tro thudng
duoc sir dung dé t6 chirc cong viéc va quy trinh quan ly 13i. Bé vuot qua nhirng tré
ngai, mot cach tiép can pho bién da ap dung la cac phuong phap théng minh dé khai

thac dir liéu dau ra cua hé théng va phét hién céc khiém khuyét trén mot hé théng.

Fault detection [7] hay tiéng viét hiéu 1a phat hién 15i mang, 12 mot trong nhiing

van dé& hién nay tré lén rat quan trong trong viéc quan tri cac hé thdng mang.



N6 han ché téi da viéc hé théng mang va truyén théng bi gian doan trong qua trinh
hoat dong, dam bao an toan va chat lugng dich vu cho hé théng mang va truyén thong.
Véi mot hé thbng mang va truyén théng cé nhiéu thiét bi, viéc tim hiéu nguyén nhan
15i hé théng dé tim cach khic phuc 1a vo cung kho khin vai s6 luong 18i, canh bao
v cling 16n. Vi vay viéc ap dung cac ki thuat hoc may dé phan loai va du béo céc
canh béo/I5i mang thyc su 12 15i gi va nguyén nhan do dau 1a vo cung can thiét. Nhu
viéc &p dung May hd trg vecto cho viéc chan doan 15i mang cua céc tac gia [10].
Eslamloueyan trong nghién ctru [11] da x4y dung hé théng mang noron phan cap dya
trén thuat toan gom cum mo dé chuan doan 16i mang. Trong luan van nay sé& tién hanh
nghién ctru viéc ap dung thuat toan "Rung ngau nhién™ vao viéc hd trg xac dinh 15i
mang va du bao sy ¢6 dua trén viéc hoc c6 giam sat. Cac phuong phap hoc méay khdng
chi gitp phan tich dit liéu sy kién chinh xac hon ma con du béo céc su kién 16i c6 thé
xay ra bang cach hoc hoi tir nhitng 13i hién cd. Vi vay hoan toan cé thé xay dung mot
hé théng phat hién 15i ty dong hd tro ngudi van hanh hé théng phat hién va du bao
1i.
Muc dich nghién ciru

Hién tai khong co6 céach thuc té nao dé phan tich 16i cua mot thanh phan trong
hé thong mang maot cach ty dong. N6 duoc dé lai nhu mot nhiém vu yéu cau ngudi
van hanh thyc hién tha cong bing céach sir dung vo sb cong cu dé thu thap thong tin
vé hoat dong hién tai cua cac thiét bj trén hé théng. Cac cau hoi yéu cau cau tra 1oi

trong luan van nay la:
- Liéu c6 mét cdng cu tu dong co thé hd trg thuc hién qué trinh trén?

- Ching ta c6 thé xay dung mot md hinh ¢d kha ning thu thap tat ca théng tin
15i nay khong, hay hiéu rd vé no, va do do tiét kiém thoi gian va tai nguyén cho ngudi
van hanh?

Muc dich cua luan vin 1a xay dung mot mé hinh c6 thé thuc hién ty dong danh

gia mtc do nghiém trong cua 16i. Trude day, kho co duoc thdng tin cac 16i da xay ra



khi thu thap bang céach tha cong. Luan van mudn khai thac thong tin c¢d sin tai cac
Bug Tracking System [7] va st dung né mot cach hiéu qua nhét c6 thé dé tiét 16
nguyén nhan cua 16i va danh gia mac d6 nghiém trong cua I6i. Luan van nay nham
muc dich vach ra con dudng hudéng téi mot cach tiép can ty chi hon dé quan ly 15i
bang céch phat trién mot mé hinh dya trén viéc phan 16p va di doan theo thuat toan
Ring ngau nhién va phuong phap tf x idf [6]. V& co ban, cong viéc nay cé ¥ dinh dua
cac canh bao mirc d6 nghiém trong cua 16i thay vi thuc hién tham do tha céng. Nham

muc dich dua ra cac canh bao nay mat cach kip thoi, dang tin cay.
Péi twong nghién ciru

Nghién cau tim hiéu xac dinh 13i caa cac thiét bi trén hé théng mang.

Cac ky thuat phan tich dir liéu gip phan 16p, gom cum hoac du doan nguyén
nhan 13i cua thong tin 13i tir hé théng giri vé.

K3 thuat khai pha dix liéu van ban nham muc dich phan tich noi dung 15i.

Pham vi nghién ctu

Str dung cé&c canh bao 16i nhu: warning, error... tir thiét bi gui vé dé xac dinh
16i va chan doan nguyén nhan 18i. Panh gia 15i dang gap phai la 18i nho, 15i binh
thuong hay 16i nghiém trong can xir Iy ngay.

Luén vin nay s& nhan manh vao qué trinh 1am thé nao dé tu dong hda viéc phat
hién cac 15i nghiém trong trong vo s cac 15i ma céac thiét bi dang giri vé tu hé thong.
Muc dich sir dung céng cu phan mém 14 thay thé thanh phan tha cong trong viéc phan
loai cac 16i hién hanh. Chi nhitng céng cu va thong tin hién co, véi su xir Iy cia mot
trinh phan loai c6 kinh nghiém, s& duoc xem xét va danh gia dau vao cua luan van 1a
c4c 16i dang giri vé. Cong cu s& khong cb gang sira chira 15i, myc tiéu 1a nghién cau
va béo cao thong tin ¢ anh huong déng ké dén hoat dong binh thudng ciia hé thong.

Phwong phap nghién cwu

Qua trinh kham pha kién thuc trong khai thac dit liéu [4] cha yéu bao gém cac

quy trinh sau: thu thap dit liéu, chuan bi dit liéu, xay dung mé hinh va két qua phan



tich. Thu thap dir liéu 1a bude xac dinh loai tap di liéu lién quan va thu thap ching
tir c4C nguodn dang tin cdy. Chuan bi dit liéu 1a qua trinh dinh dang dit liéu theo céc
thong s6 k§ thuat cua thuat toan va lam sach dé tranh nhitng ngoai 1é. Xay dung mo
hinh bao gém dao tao md hinh cho cac bo dit liéu va kiém tra mé hinh dé c6 duoc ti
1& chinh xac va cac két qua théng ké khac. Phan tich két qua lién quan dén dién giai
két qua mé hinh dwoc sir dung dé dua ra két luan cho nguoi dung. Phan 16n, nghién
ctru ndy tuan theo phuong phap luan nay; tuy nhién, nhitng thay d6i nho nhu chia nho
cac tap dir liéu va phan tich thong ké da duoc thuc hién dé phu hop véi cong viéc

nghién cuu.

Mo hinh phan loai 16i nay dugc dic trung bdi kha ning khai thac tai nguyén
kién thuc 16i tai cac kho luu trir truc tuyén khac nhau, cac su kién nhat ky va céc
thong sb trang thai tir hé thong dugc giam sat; va ap dung phan tich 18i ciing phuong
phap loc su kién dé danh gia su kién va du bao 16i. Hé thdng sir dung mot md hinh
dir liéu 1i dé thu thap cac bao céo 18i, xay dung mot tinh ning va phuong phéap loc
ngit nghia dé twong quan cac su Kién va phuong phap hoc may dé danh gia mtc do
nghiém trong, mtrc d6 wu tién va mdi quan hé cua cac su kién nhat ky va du béo céc

15i nghiém trong sap toi caa hé théng dugc giam sat.

Pé tai nay st dung cac phuong phap nghién ciu ly thuyét dé phan tich dix liéu
két hop vai viéc xay dung mot mé hinh dua ra phan loai su ¢6 nghiém trong va canh

bao su cd nghiém trong néu c6 cho ngudi quan tri mang:
Phan noi dung cua luan duogc chia thanh 5 chuong:

Chuwong 1: Nghién ciru tong quan, dua ra linh vuc nghién ctru ciing nhu mang
lai cho nguoi doc Kién thuc vé cac khai niém duoc st dung trong luan van.

Chuwong 2: Tim hiéu cach phan loai 15i mang: nghién ciru md hinh, thudc tinh
cta 16i mang va phuong phéap khai pha noi dung cua 16i mang.

Chwong 3: Xay dung mé hinh phan loai 16i mang, mé ta cong viéc dugc thuc

hién dé tra 1oi cac cau hoi nghién ctu.



Chuong 4: Phén tich va danh gia két qua thuc hién

Chuong 5: Két luan

Chuong 1 - NGHIEN CUU TONG QUAN
1.1. Bai toan phan lép dir liéu
1.1.1. Khéi niém vé phan lép di liéu va bai toan phan lép di liéu

Khai pha dir li¢u: Khai pha dir liéu noi chung c6 nghia la khai thac hoac

dao sau vao dit liéu & cac dang khac nhau dé c6 dugc cac mau va dé co duoc kién



thirc vé mau d6. Trong qua trinh khai thac dit liéu, cac tap dit liéu 16n trude tién duoc
sap xép, sau d6 cac mau duogc xac dinh va cac méi quan hé dugc thiét lap dé thuc

hién phan tich dix liéu va giai quyét van dé [28].

Phan Iép dir liéu: Bay la mot nhiém vu phén tich di liéu, tic la qua trinh
tim kiém mot md hinh mé ta va phan biét cac 16p va khai niém dir liéu. Phan loai 1a
van dé xac dinh mot tap hop cac danh muc (quan thé con), mot di liéu méi thuoe vé
loai nao, trén co s mot tap dir liéu huan luyén chtra cac dir liéu va cac 16p caa ching
da duoc biét dén [28].

Phan 16p dix liéu c6 thé chia 1am cac budc sau:

Buéc hoc tap (Giai doan dao tao): Xay dung mo hinh phéan loai. Cac thuat
toan khac nhau duoc str dung dé xay dung mé hinh phan loai bang cach lam cho mé
hinh hoc bang cach st dung tap huan luyén cé san. Mé hinh phai dugc dao tao dé du
doan két qua chinh xéac. Dit liéu kiém tra duoc sir dung dé uée tinh do chinh xac cua

quy tic phan loai.

Bwéc phan loai: M6 hinh duoc sir dung dé du doan va thr nghiém mé hinh
da xay dyng trén dit liéu tha nghiém va sau d6 ude tinh do chinh xéac cua cac quy tac
phan loai. Dir liéu kiém tra dugc str dung dé wéc tinh do chinh xé&c cua quy tic phan
loai.

Ta c6 thé phat biéu bai toan phan 16p di liéu nhu sau:

Piu vao ciia bai toan phan 16p dir liéu:

Cho tap dit liéu ban dau D = {(xi, yi) |i=1, 2, ..., n}, trong dé, xi = (Xi1, X2,
..., Xik) € R¥1a dit liéu gom k thudc tinh tmg véi tap thude tinh A = {A1, Ao, ..., A}
vayi € C={cy, Ca, ..., cm} | tip nhan cua cac 16p dit lidu ban dau.

Piu ra ciia bai toan phan 16p dir li¢u:

Mot md hinh phan 16p F: RK — C, tuong (g mdi phan tir x € R¥ 1a mot nhan
16p F(x) € C, sao cho ddi vé6i tip mau dau vao D 1 phi hop nhat theo nghia sau déy:

IF(Xi) — Vil = 0, v6i moi (xi, Yi) € D va || || 1a mot d6 do nao do.



1.1.2. Cdc buwdc gidgi quyét bai todn phan I6p dit liéu

Pé giai quyét bai toan phan 16p dit lidu ta tién hanh hai gian doan: giai doan
dau tién ta xay dung mo hinh phén 16p (con hay duoc goi 13 giai doan Hudn luyén)
va giai doan tht hai 13 kiém tra danh gia mo hinh phén 16p (con duoc goi 1a giai doan
Kiém chimg).

Giai doan huan luyén

Qua trinh nay nham muc dich x4y dung ra mot mé hinh phan 16p dit liéu dua
trén viéc mo ta tap cac 16p dir liéu hoac cac khai niém da dugc xac dinh trude. Trong
giai doan nay, thuat toan phan 16p duoc sir dung dé xay dung mo hinh phan 16p bang
cach phén tich hay “hoc” tir mét tap céc dit liéu huan luyén (training set) va cac nhin
tuong Ung cua ching [4].

Qua trinh thyc hién giai doan hoc dugc mo ta trong hinh 1.1.

T
— M® hinh

luyén véi céac 16p

da biét
w

Hinh 1.1: Giai doan xay dwng mo hinh phéan lép dir ligu

Két qua sau khi két thiic giai doan ndy 13 dwa ra mot mé hinh phan 16p dit
liéu. M6 hinh phan 16p dit liéu c6 thé 1a cac cong thirc toan hoc, hodc cac luat quyét
dinh, hodc b cac quy tic dé gan nhan 16p cho mdi dit liéu trong tap cac dit liéu huan
luyén.

Giai doan kiém chirng
O giai doan nay, mo hinh phan 16p ¢ budc dau tién s& duoc sir dung dé thuc
hién phan 16p thir nghiém va danh gia mé hinh phan 16p. Tap cac dit liéu test hay tap

kiém chung dugc st dung trong giai doan. Do do6, tap dir li¢u kiém chung dugc st



dung trong giai doan nay phai doc 14p voi tap dit liéu huin luyén & giai doan huin
luyén [4].
Qua trinh thyuc hién giai doan phan 16p thir nghi€ém duoc mo ta trong hinh 1.2.

Dtr liéu duoc

Dtr liéu kiem

ching chua dugc

Hinh 1.2: Qua trinh kiém tra danh gia m6 hinh phan lép dir liéu

Céc két qua phan 16p trong qué trinh phan 16p thtr nghiém lai c6 thé st dung
trong qua trinh hoc tiép theo.

Sau khi thyc hién xong hai giai doan trén, mgt mo6 hinh phan 16p phu hgp
nhat theo mot ¥ nghia nao d6 (thong qua viéc danh gia cac do do cuia mo hinh) s&
duoc lua chon dé thuc hién viée phan 16p dir li¢u trong cac bai toan ing dung khac
nhau trong thyc té.

1.1.3. Cac d¢ do dé danh gida mo hinh phan lop dir liéu

Sy phl hop, mirc d6 hiéu qua caa bat ky md hinh phan 16p dix liéu nao

cling thuong dugc xac dinh thong qua cac d6 do dugc mo ta dudi day.

Xét mét 16p dir liéu ¢i € C = {c1, C2, ..., cm} trong mot bai toan phan 16p.
Tap hop cac mau dir liéu thudc 16p ci duoc goi 1a cac phan tir dwong (positive). Tap
hop cac mau dit liéu khong thudc 16p ci duge goi la cac phan tir am (negative). Két
qua phan 16p sau khi thuc hién phan 16p dit liéu c6 thé xay ra cac truong hop sau dy:

e  True Positive (Truong hop ding duong): Phan tir duong dugc phan loai

dang 1a duong.

e  False Positive (Truong hop sai duong): Phan tir &m dwoc phan loai

sai thanh duong.

e  True Negative (Trudng hop ding 4m): Phan tir 4&m duogc phan loai

ding 1a am.



e  False Negative (Truong hop sai am): Phan tir dwong dugc phan loai

sai thanh am.

Ta goi TP; 1a s lugng cac mau dit liéu thudc vao 16p ci duge phén loai dung
(chinh x4c) vao 16p ci; goi FPi 1a s lugng cac mau dir liéu khong thudce 16p ci nhung
bi phan loai sai vao 16p ci; goi TNi la 6 lwong cac mau dir liéu khong thudce 16p ci va
dugc phan loai chinh x4c va goi FN; 12 s6 luong cac mau dir liéu thudc 16p ci nhung
bi phan loai sai vao cac 16p khac véi 16p ci.

Can cu vao cac dai lugng trén, cac khai niém dé do sau dé danh gid murc do
hiéu qua ciia mé6 hinh phan 16p dir liéu:

P§ do Precision (Muc chinh xac)

Dinh nghia: Precision = TP /(TP + FP).

Y nghia: Gi4 tri Precision cang cao thé hién kha nang dé mot két qua phan

I6p dit li¢u dugc dua ra bai bo phan 16p 1a chinh xac cang cao.
Do do Recall (D6 bao phu, d6 nhay hoic do tridu hoi)
Dinh nghia: Recall = TP / (TP + FN).

Y nghia: Gia tri Recall cang cao thé hién kha ning két qua dung trong sd cac

két qua dwa ra cua bo phan 16p cang cao.
D§ do Accuracy (P9 chinh xac)
Dinh nghia: Accuracy = (TP + TN) /(TP + TN + FP + FN) * 100%.
Y nghia: Accuracy phan anh d6 chinh xac chung ciia bo phan 16p dit liéu.
Do do Specificity (D6 dac hiéu)
Dinh nghia: Specificity = TN/(TN+FP).

Y nghia: Do do Specitivity danh gia kha ning mot dir liéu 1a phan tir 4m
dugc bo phén 16p cho ra két qua chinh xéc.

1.2. Tong quan vé hoc may
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Trong céc linh vuc khoa hoc, cong ngh¢ va nhan van khac nhau, cling nhu
trong sinh hoc, khi tugng, y hoc hodc tai chinh, dé trich dan mot sb, cac chuyén gia
nhidm vao du doan mot hién tuong dua trén cac quan sat hoac do luong trong qua
khir. Vi du, cac nha khi twong hoc ¢b gang du bao thoi tiét cho nhitng ngay tiép theo
tir diéu kién khi hau ctia nhitng ngdy truéc d6. Trong y hoc, luyén tip thu thap cac
phép do va thong tin nhu huyét ap, tudi hodc tién sir chan doan tinh trang cua bénh
nhan. Ban dau, trong hoa hoc, cac hop chat duogc phan tich béng cach st dung khdi
phé thir cac phép do dé xac dinh xem chiing c6 chira mot loai phan tir hodc nguyén
tir. Trong tat ca cac trudng hop ndy, muyc tiéu 13 sy thay ddi ctia mot bién phan hoi
dua trén mot tap hop cac yéu toé du doan dugc quan sat. Trong nhiéu thé ki, cac nha
khoa hoc di giai quyét nhitng van dé nhu vy bang cach dan xuét theo khudn kho Iy
thuyét tir cac nguyén tic dau tién hodc da tich Iiy kién thirc dé mo hinh héa, phan
tich va hiéu cac van dé dang nghién ctru. Vi dy, cac hoc vién biét tir nhitng bénh nhan
cii trong qua khir, bénh nhan cao tudi bi dau tim véi huyét ap thap néi chung 1a rui ro
cao. Tuong tu, cac nha khi tuong hoc biét tir 16p hoc cac mo hinh khi hdu ma mot
ngdy nang néng, 6 nhiém cao c6 kha ning xay ra tiép theo la cac dién bién khac. Tuy
nhién, ddi véi mot s6 van dé ngay cang ting vé s6 lugng, cac phuong phap tiép can
tiéu chuan bat du chi ra céc gi61 han cta nod. Vi dy, xac dinh thAm nhép cac yéu to
nguy co di truyén d6i véi bénh tim, noi ma kién thtrc van con rat thua thét, gan nhu
khong thyuc té d6i voi kha ning nhén thirc ctia con ngudi do su phirc tap cao va phirc
tap cua cac tuong tac ton tai trong gen di truyén. Tuong tu nhu vay, ddi voi cac du
bao khi tugng chi tiét, mot sd luong 16n cac bién can phai dugc tinh dén, nhanh chong
vuot ra ngoai kha ning cta cac chuyén gia dé dwa tat ca ho vao mot hé phuong trinh.
Dé pha v rao can nhan thirc ndy, may moc véi tbc dd va cong suat ngdy cang ting
d3 duoc xdy dung va thiét ké tir gitra thé ky XX dé hd trg con ngudi trong tinh toan
cua hg. Tuy nhién, that ddng ngac nhién, cung véi su tién bo nay vé phﬁn cung, sy
phat trién trong khoa hoc may tinh 1y thuyét, tri thong minh nhén tao va s6 liéu thong
ké nhanh chéng d3 chirmg minh may moc tré nén vuot troi hon may tinh. Nhitng tién

bo gan day da khién ho trd thanh chuyén gia trong linh vuc riéng, c6 kha nang hoc
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hoi tir dit 1i€u va ty kham pha cAu tric du doan cta cac van dé. Céc ky thuat va thuat
toan bat nguén tor linh vuc may hoc da thyc su tré thanh mot cong cu manh mé dé
phan tich dit liéu 16n va phirc tap, hd tro thanh coéng cac nha khoa hoc trong nhiéu
budc dot pha ciia cac bién thé trong linh vuc khoa hoc va cong nghé. Vi du cong khai
va noi tiéng bao gdm viée sir dung cay quyét dinh ting cudng trong phan tich théng
ké din dén viéc phat hién Higgs boson tai CERN [25], viéc sir dung cac rimg ngau
nhién dé phat hién tu thé con ngudi & Microsoft Kinect [26] hodc b phan tong hop
cac k¥ thuat hoc may khac nhau dé xay dung hé thong IBM tai Watson [27], ¢6 kha
ning canh tranh v6i ngudi dan ong vo dich trén chuong trinh @6 vui truyén hinh
Jeopardy ciia My. Vé mit hinh thirc, hoc may c6 thé dugc dinh nghia 14 nghién ctru
cac hé théng ¢6 thé hoc tir dit liéu ma khong can duoc 1ap trinh 1o rang. Mot chuong
trinh may tinh dugc cho 1a hoc tir dit liéu va do luong hi¢u suat néu hiéu sut cia né
0 nhirng tac vu doé duoc cai thién cung véi dit li¢u. Pac biét, hoc may cung cép cac
thuat toan c6 thé giai quyét cac nhiém vu hdi quy, do d6 mang dén cac quy trinh ty
dong dé du doan mét hién tuong dua trén nhirng quan sat trong qua khir. Tuy nhién,
tlr trude dén nay, muc tiéu ciia hoc may khong chi la tao ra cac thuat todn dua ra du
doan chinh xéac, né ciing 12 dé cung cap thong tin chi tiét vé cau tric cua dir lidu. D6i
v6i cac hoc vién, khong phai 1 chuyén gia trong linh vire mdy hoc, nd cung cap cac
dién giai thuc sy quan trong nhu d6 chinh xéac ctia du doan. N6 cho phép hiéu rd hon
trong viéc tim hiéu hién tuong dang nghién ctru, kham pha dir liéu tdt hon va tu dat
két qua d& dang hon.

1.2.1. Khai ni¢m

Hoc may 1a mét nhitng linh vuc cua tri tué nhan tao, hoc may lién quan dén
qua trinh nghién ctru va xay dung cac ki thuat gitp cac hé thong may tinh hoc tu dong
tir dit liéu ban dau dé giai quyét mot s6 van dé cu thé nao do.

Hoc may la mot qua trinh tu dong cua cac qua trinh hoc va viéc hoc thi trong
duong vai qua trinh xay dung cac tap luat trén co s& quan sat cac trang thai cua co so
dit liéu va nhitng su thay doi caa ching. Hoc may 1a linh vuc rong 16n va n6 khdng

chi bao gém viéc hoc tir cAc mau, ma con 1a hoc ting cudng. Cac thuat toan hoc may


https://vi.wikipedia.org/wiki/Tr%C3%AD_tu%E1%BB%87_nh%C3%A2n_t%E1%BA%A1o
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dwa trén tap dit liéu mau va cac thong tin lién quan dé lam dau vao va tra vé két qua
dau ra 1a mot mé hinh dién ta nhitng két qua hoc dugc.

Nhin chung, hoc may sé sir dung mét tap hiru han cac dix liéu dugc goi la tap
huin luyén. Tap nay s& chira cac mau dit liéu ma né duoc chuan hda bang ma theo
mét cach nao d6 dé may co thé doc va hiéu duoc. Tuy nhién c6 mot sy that 13 tap
huan luyén bao gid ciing ¢6 hitu han cac phan tir, vi vay khong phai toan bo dit liéu
sé dugc hoc mot cach chinh xac.

1.2.2. Phdn logi cdc ky thudt hoc mady

Céc thuat toan hoc may duogc chia lam 3 loai chinh: hoc cé gidm séat, hoc
khéng giam sat va hoc ban giam sat.

Hoc c6 gidm sat

Hoc cd giam sat la phuong phap hoc tir nhitng dir liéu ma trong qua trinh hoc
cac ki thuat hoc may s& gilp hé théng xay dung cach xac dinh nhiing 16p dit liéu. Hé
nthéng bat budc phai tim ra mot sw mé ta cho ting 16p dit liéu. Sau d6 nguoi ta co
thé st dung céc luat phan loai dugc hinh thanh trong qua trinh hoc va phan I6p né dé
c6 thé st dung cho viéc du bao cac 16p dir liéu sau nay.

Hoc khdng giam sat

Hoc khéng giam sét 1a hé thng khai thac dir liéu ang dung vai nhiing dit
liu khdng cd 16p duoc dinh nghia cu thé tir trude, ma dé may hoc phai tu hé théng
quan sat cdc mau va nhan ra mau. Hé théng nay s& dan dén mot tap 1op, mdi 1op c6
maot tap mau riéng dugc kham pha tir trong tap dit liéu. Hoc khong giam sat hay con
goi la hoc tir quan sat va khdm pha.

Hoc ban giam séat

bay la céc thuat toan hoc tich hop tir viec hoc gidm sat va viéc hoc khéng
giam sat. Hoc béan giam st s& sir dung ca dit liéu dd gan nhén va chwa gan nhin dé
huan luyén — dién hinh 1a mét sé it dix liéu c6 gan nhan ciing véi lugng 16n dir liéu
chua gan nhin ban dau.

Hoc ban gidm sat la qua trinh hoc ding gitra hoc khéng gidm sat (khéng cé

bat ki di liéu da duwoc nhdn nao) va c6 giam sét (toan bo dir liéu déu dugc gan nhan).
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Viéc hoc béan giam sét tan dung nhitng wu diém cua viéc hoc gidm sat va hoc khong
giam sat va loai bo nhitng khuyét diém thuong gap trén hai kiéu hoc nay.

1.3. Thuit toan CAy quyét dinh

1.3.1. Gidi thi¢u phwong phdp

Cay quyét dinh [24] 1a mot m6 hinh cu trac cdy giéng nhu mot luu d6 ma
trong d6 mdi nit bén trong cay dién ta cho viéc kiém tra mot thudc tinh, mdi nhanh
trén cay sé dai dién cho mot két qua cta quéa trinh kiém tra va cac nut 14 sé dai dién
cho cac 16p hodc phan phdi 16p. Nt trén cung s& 1a niit gbe. Qua trinh xay dung ciy
quyét dinh duoc thuc hién bang viéc phan tach céc dir liéu trong mot nut, chia ching
thanh céc nat con. Qua trinh tuong tu dwgc ap dung cho tirng cac nut con mot cach
dé quy cho dén khi khong con nat con nio ¢ thé dugce tach ra nira. Cac ndt khong
thé duoc chia nhé hon nita s& dugc phat trién thanh cac nut 1a. Cay quyét dinh dugc

biéu dién dudi dang mot ciu tric cdy nhu trong hinh 1.3 duéi day.

Goc

Ifdode La Node Trong

Nhanh
[;Jode Léi} I_:'ilode La
(Nguén: Internet)
Hinh 1.3: M hinh cay quyét dinh

Trong cay md hinh quyét dinh, mdi nit trung gian [5], tic la nt khac voi
nGt 14 va nat gbc, s& twong tng vai mot phép kiém tra mot thudc tinh. Mai nhanh phia

dudi caa nat d6 s& tuong tng cho mat gid tri caa thudc tinh hay con goi 1a két qua
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cua phép thir. Khac véi cac nat trung gian, nat 14 [5] khong chira thudce tinh cu thé ma
s& chira cac nhan phan l6p. Pé xac dinh nhan phan I6p cho mot dir liéu mau bat ky,
ta cho dit liéu mau di chuyén tir goc cay vé phia nat 14. Tai mdi nat trung gian, thudc
tinh twong (ng véi nlt 6 dugc kiém tra, tly vao gia tri caa thudc tinh d6 ma dir liéu
mau s& duoc chuyén xubng nhanh bén dudi twong tng. Qué trinh di chuyén nay lap
lai cho dén khi dit liéu mau d6 toi duoc nut 14 va dugc gan nhan phan 16p 12 nhan cua

nut la twong ng.

Qua trinh xay dung mét cay quyét dinh thuong dugc thuc hién nhu sau:

(1) Bit dau tir ntt gbe noi biéu dién tat ca cac miu cua tap dir licu.

(2) Néu tat ca cac mau thudc vé ciing mot 16p, nat dang xét sé trd thanh nat
14 va duoc gan nhan chinh bang 16p do.

(3) Nguoc lai, dung d6 do thudc tinh nao do dé chon thudc tinh s& phan tach
cac mau tot nhat vao cac 10p tuong Gng.

(4) Mot nhanh dugc tao ra cho tung gia tri ciia thudc tinh dugce chon.

(5) Lap lai qua trinh trén dé tao ciy quyét dinh.

(6) Tién trinh két thuc chi khi bat ky diéu kién nao sau day 1a ding:

e  Tatca cac miu ctia mot nut cho trude déu thudc vé cung mot 16p.

e  Khong con thudc tinh ndo ma mau cé thé dya vao dé phan hoach xa

hon.

e  Khong con mau nao cho nhanh.

Tuy nhién, néu ching ta khéng Iva chon dugc thudc tinh nao dé phan loai

hop 1y tai mdi nut, cay quyét dinh sau khi xdy dung c6 thé rat phic tap. Vi

thé nguoi ta thudng sir dung hai cach sau dé xay dung cdy quyét dinh phu

hop:

e  Dimg viéc phat trién cAy sém hon binh thuong trude khi phan 16p hoan

toan tap dir liéu huin luyén.

7
-~

e St dung mot sb ky thuat “cit”, “tia” cay phu hop.

Xay dwng Cay quyét dinh dua trén Entropy
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Khéi niém Entropy [5] ctia mét tip S dwoc dinh nghia trong 1y thuyét thong
tin 12 s6 luong mong doi c4c bit can thiét d¢ ma hoa thong tin mot thanh phan rit ra
mét cach ngau nhién tir tap S vé 16p cua nd. B4i voi trudng hop t6i wu, ma s& co do
dai ngan nhat. Theo ly thuyét thong tin, mot ma c6 d6 dai tdi uvu s& dugc gan —logzp

bits cho mot thong diép c6 xac suat 1a p.

Péi voi truong hop tap S 1a tap mau thi mdi thanh phan caa tap S 1a mot
mau. Moi mau thudc mot 16p nao do hay ndi cach khac la ¢ mot gia tri phan loai.
Gia str c4c mau trong tap S thudc vé mot 16p trong ¢ 16p, trong d6 16p thir i (1 <i <
c) cotilé la pi.

Do do Entropy cua tap mau S duoc dinh nghia bai cong thirc sau:

C

Entropy(S)= - p; log, p,

i=1

Vé ban chat, do do Entropy s& phan anh mirc 46 khong ddng nhat cua tap
mau S. Entropy 1a mot do do dé do do pha tron dix liéu cia mot tap mau, Entropy

cang nho thi tap mau cang dong nhat.

Tur do, ta dinh nghia lugng thong tin thu thém va ky hiéu Ia Gain cho mot
phép do hiéu suat phan loai cic mau ciia mot thudc tinh. Cu thé hon, Gain(S, A) cua

thuoc tinh A, trén tap S, dugc dinh nghia nhu sau:

: S
Gain(S, A) = Entropy(S) - > uEntropy(Sv)
veValues (A)
Trong d6 Values(A) 1a tap hop céc gia tri c6 thé c6 cua thudc tinh A, va Sy
la tap chira cAc mau c6 thuoc tinh A mang gia tri v trong tap S. Gia tri Gain(S, A)
duoc stir dung vao muc dich lya chon thudc tinh phan I16p dit liéu tai moi nat trung
gian va n(t géc trong qué trinh xay dung cay quyét dinh. Thudc tinh cho lwong thong

tin thu thém 16n nhat sé 1 thudc tinh dugc chon.

Céc thuat toan xay dung cay quyét dinh dya trén Entropy c6 thé tom tit nhu

Sau:
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e Vé6imadi thudc tinh bat ky A chwa duoc st dung trong qué
trinh xay dung cay quyét dinh, tinh Gain (S, A) theo cdng thirc bén trén.

e  Chon mét thugc tinh P sao cho gia tri Gain(S, P ) co gia
tri 16n nhat trong cac thuoc tinh A ké trén.

e  Gan nat twong tng vai thudc tinh P ¢o gia tri Gain 16n

nhit.
Xay dwng cay quyét dinh dwa trén Gini index

Cong thirc Gini index thudng duoc sir dung phd bién hon Goodness of Split,
1a phuong phap hudng dén do ludng tan suat mot ddi twong dit liéu ngau nhién trong
tap dir liéu ban dau dugc phan loai khong chinh xéc, trén co s¢ d6i twong di lidu da
nam trong mét tap con da dugc phan ra tir dit liéu ban dau, cd dan nhan dé thé hién
thudc tinh chung bat ky cia cac déi twong con lai trong tap con nay, gia tri phan loai

chinh la nhéan cua tap con.

Gini index ciing chinh 13 chi s6 do luong muc do ddng nhat hay mic d6 nhiéu
loan cuia thdng tin. Cong thirc Gini ¢6 thé &p dung cho ca bién dinh tinh va bién dinh

lugng.

Gini index cho phép chung ta danh gia su toi wu cta tiring cac phan nhanh
thong qua xac dinh mie do thuan khiét caa tirng node trong mé hinh cay quyét dinh.
Néu tat ca cac diém dir lidu nam vé ciing mot 16p thi thé hién sy dong nhat khong c6
nhiéu loan &ng véi Gini bang 0, va s& cang 16n néu cac diém dir liéu khac biét nhau

va l6n nhat bang 1.

GINI(1)=1- Y [p(j| O]

Do hé s Gini dung cho thuat todan CART ma CART chi gidi han mdi lan

phan chi dugc 2 nhanh nén gia sir mot bién c6 n thudce tinh thi s& ¢ 2"-2 tap con cac

cach phan nhanh trén cay quyét dinh.
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Cong thirc Gini dé tinh d6 ddng nhat cua mot nat, vay khi ching ta cé nhiéu
cach phan nhanh, mdi cach c6 thé phan ra mot sé ndt nhét dinh, tic cd thé chia tap
dir liéu thanh céc tap con khac nhau theo cac gié tri cua bién di liéu, lc nay ching
ta ¢ thém cdng thuc thir 2 dé tim ra cach chia téi wu nhat.

k

n; .
GINI,;, = Z ; GINI(i)

Véi ni 1a s6 dix lidu c6 trung nat con, n 1a sé dit liéu trong nat cha. Hé sé

GINIspit cang nho tic cach phan nhanh cang tét.

1.3.2. Thudt todn Rirng ngdu nhién

Rung ngau nhién [24] 1a mot thuat toan hoc ¢ giam sat. Nhu ban c6 thé
théy tur tén cua no, nod tao ra mot khu rung madt cach ngﬁu nhién. “Khu rirng” ma
ta tao ra 1a mot tap hop cac cdy quyét dinh. Y tudng chinh cua phuong phap 1a sy

két hop ctia cac mo hinh hoc tap 1am ting két qua chung.

Training Training Training
Sample Sample Sample

Training Set

Decision
Tree

Decision Decision
NGE Tree

Test Set

(Nguon: Internet)
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Hinh 1.4: Thuit toan rirng ngiu nhién

Rung ngau nhién dugc dé xuat vao nim 2001 [2]. Pay 1a thuit toan phan
loai ¢6 kiém dinh dua trén cay quyét dinh va k¥ thuat Bagging and Bootstrapping
d3 dugc cai tién. Bootstrapping 13 mot phwong phap rat noi tiéng trong thong ké
duoc gidi thiéu bai Efron vao nam 1979. Phuong phap nay duoc thuc hién nhu
sau: tir mot quan thé ban du 1ay ra moét mau L = (X1, Xs,..,Xn) gdm n thanh phan
dé tinh toan cac tham sb mong mudn. Trong cac budc tiép theo Lip lai b 1an tao ra
mau L cling gdm n phan bang céch 1ay lai mau véi su thay thé cac thanh phan
trong mau ban dau sau do tinh toan cac tham s6 mong mudn. Phuwong phap
Bagging dugc xem nhu 13 mot phuong phéap tong hop két qua c6 duoc tir cac
bootstraping sau d6 huan luyén mé hinh tir cac mau ngau nhién nay va cudi ciing
dua ra dy doan phan loai dua vao sd phiéu bau cao nhét ciia 16p phan loai. Cay
quyét dinh 13 mot so d6 phat trién c6 ciu trac dang cdy phan nhanh di tir gbc cho
dén 14, gia tri cac 16p phan loai cia mau dugc dua vao kiém tra trén cay quyét dinh,
MJdi miu twong tng c¢6 mot dudng di tir gbe (tic 1a dir liéu dau vao) dén 14 (ttc
1a cac két qua phén loai du doan dau ra), dudng di nay biéu dién su phén 16p cua
mau d6. Mbi so d6 ciy trong tdp mau duoc tao thanh tir tap hop cac dir lidu huan
luyén duoc lwa chon ngau nhién dé huan luyén mé hinh phan loai Ring ngau
nhién (mdi tdp mau bootstrap s& cho ra mot cdy va n cdy twong tmg véi n
bootstrap). Khi mét tap miu duoc rit ra tir tip hudn luyén (bootstrap) véi su thay
thé ¢6 hoan lai, thi thong thuong c6 khoang 1/3 cac phan tir khong nam trong mau
nay va vi thé chung khong tham gia vao qué trinh huan. Piéu nay c6 nghia 1a chi
c6 khoang 2/3 cac phan tir trong tap huan luyén tham gia vao trong cac tinh toan
dé phan loai va 1/3 c4c phan tir nay dung dé kiém tra sai sb. Dit liéu kiém tra duoc
st dung dé udc luong sai s tao ra tir viée két hop cac két qua phan loai riéng 18
sau d6 dugc tong hop trong mo hinh Rirng ngau nhién ciing nhu dung dé wéc tinh
cac bién quan trong.

Rirng ngiu nhién chira mot lugng 16n cac cdy, mdi cdy duge phat trién

tir cac tap huan luyén duoc lya chon ngau nhién. Hai tham s6 can dugc xac dinh
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trong thuat todn phan loai nay 1a ntree (s lugng ciy dugc phat trién) va mtry (sb
lugng bién dé phan chia tai mdi node). S4 ntree duge lya chon phu thudc vao
khoang thoi gian xir Iy ngén nhat dé két qua dat duoc do sai sb thip nhit va mtry
bién dong tir s6 bién doc lap tdi thiéu (bang 1) dén sé bién doc lap toi da duoc sir
dung trong phan loai.

Sau khi mé hinh Random Forest dugc tao thanh, mdi két qua cua cac
boostrap trong tap hop s& bo phiéu cho 16p phd bién nhat va cho ra mot két qua
phan loai. M6 hinh dugc tao thanh dua vao phan loai c6 $6 phiéu bau nhiéu nhét
clia mdi so d6 cay quyét dinh ntree.

1.4. Bug Tracking System

Theo ddi 16i [7] 1a mot qua trinh dugc st dung bdi cac nhan vién dam bao
chat lugng va lap trinh vién dé theo ddi cac van dé phan mém va phan cang. Mot hé

théng theo ddi 18i thudng dua ra dé luu trit thong tin vé 16i di thong bao.

Hé thdng theo dai 15i (BTS) 1a mot hé théng kiém tra sy ¢b dac biét duoc sir
dung dé theo di céac 15i phan mém. Cac truong (thudc tinh) duoc sir dung dé theo
ddi trang thai cua van dé trong khi md ta bang van ban duoc sir dung dé mo ta van
dé. Cac BTS néi chung nham muc dich nang cao chat lugng cta cac san pham phan

mém.

C6 nhiéu hé thong BTS khac nhau, mdi hé théng s& tap trung vao mét hoic
nhiéu thudc tinh dic trung cta di liéu ma hé thong d6 hudéng dén [19], [20], [21],
[22]. Mot trong nhiing tinh nang quan trong nhat cia BTS 12 kha ning cho phép truy
xuat dir liéu. Tat ca BTS ti thiéu déu phai co giao dién Web thong qua HTML, nhung
viéc hd tro truy xuét ty dong s& thuan tién hon nhiéu. Théng tin cung cip tir BTS
thuong dudi dang text, trong khi mot sé BTS cung cap thong tin dudi dang do thi
thong qua mot s6 dang ky tu dac biét. Mot s6 BTS khéng cung cap thoéng tin véi mo
ta cu thé ma dudi dang data model, doi hoi ngudi dung phai chuyén ddi sang dang co

thé st dung.
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Viéc theo dbi méi quan hé phu thudc giira cac bao céo 16i rat quan trong, d6i
khi mot 16i lién quan dén 15i khac khong thé giai quyét néu mdi lién hé véi 16i d6
chua duoc giai quyét hodc tac dong. Mot sé hé thong BTS cho phép tim kiém theo
cac tir khoa, trong khi mot sé khéac phai s dung bo loc 6 sin d@é tim kiém dit licu
15i. Hé thng cho phép tim kiém theo tir khoa thi thuan tién hon cho cho mét hé théng

tu dong.
Cac cach truy xuat dir liéu tir BTS:

e Dung API.

e  Truy xuat théng qua cong cu dé lay noi dung tir HTML. Truy Xuét tir
HTML c6 mét van dé can giai quyét do 1a co thé véi cling mot cau triic nhung
dir liéu co thé duoc thé hién véi céc giao dién khac nhau. Tuy nhién tat ca
bao c4o 15i tir mot nguon BTS sé& ¢ cau trdc gidng nhau, néu mot thuat toan

truy xuat dugc 1 bao céo 13i thi co thé truy xuat tat ca cac bao cao I5i con lai.
1.5. Thw vién Scikit-learn

La mot thu vién manh mé c6 thé mang cac thuat toan hoc may (machine
learning) vao trong mot hé théng thich hop nhat. Thu vién nay tich hop rat nhiéu thuat
toan hién dai va cb dién hd trg viéc hoc va tién hanh dua ra cac giai phap hiru ich cho

bai toan hoc may mot cach don gian [27].

Scikit-learn (Sklearn) [30] 1a thur vién manh mé& nhat danh cho céc thuat toan
hoc may duoc viét trén ngdn ngit Python. Thu vién cung cap mot tap cac cong cu Xir
ly cac bai toan machine learning va statistical modeling gom: classification,

regression, clustering, va dimensionality reduction.

Thu vién duoc cap phép ban quyén chuan FreeBSD va chay dugc trén nhiéu
nén tang Linux. Scikit-learn duoc sir dung nhu mot tai liéu dé hoc tap.
Dé cai dat scikit-learn trudc tién phai cai thu vién SciPy (Scientific Python).

Nhitng thanh phan gom:
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e Numpy: G6i thu vién xur ly ddy s va ma tran nhiéu chiéu

e  SciPy: Goi cac ham tinh toan logic khoa hoc

e  Matplotlib: Biéu dién di liéu dudi dang dd thi 2 chiéu, 3 chiéu
e  IPython: Notebook dung dé twong tac truc quan véi Python

e  SymPy: Goi thu vién céc Ki tu toan hoc

e  Pandas: Xt ly, phan tich dir liéu dudi dang bang

Nhirng thu vién mé rong cia SciPy thuong dugc dat tén dang SciKits. Nhu
thu vién nay la goi cac I6p, ham sir dung trong thuat todn hoc may thi duoc dat tén la

scikit-learn.

Scikit-learn hd tro manh mé trong viéc xay dyung cac san pham. Nghia l1a thu
vién nay tap trung sau trong viéc xay dung céc yéu té: d& su dung, dé code, dé tham

khao, dé 1am viéc, hiéu qua cao.

Mic du dugc viét cho Python nhung thure ra cac thu vién nén tang cua scikit-

learn lai duoc viét dudi cac thu vién cua C dé tang hiéu suat lam viéc.
1.6. Cac cong trinh nghién ciru trong nwéc

1.6.1. Two-Phase Defect Detection Using Clustering and

Classification Methods

Quan Iy 13i ty cha caa hé théng mang va hé théng phan tan 1a mot van dé
nghién ctru day thach thirc va thu hat nhiéu hoat dong nghién ctu. Giai quyét van dé
nay phu thudc nhiéu vao kién thirc chuyén mén va cac cong cu hd tro dé giam sat va
phat hién cac khuyét tat trong hé thong mang mot cach t dong. Céc hoat dong nghién
ctru gan day da tap trung vao céc ky thuat may hoc dé xem xét ki ludng dit liéu dau
ra ciia hé théng va khai thac cac su kién bat thuong ciing nhu phét hién cac khiém
khuyét trong hé thong. Bai bao nay dé xuat phét hién I8i qua hai buéc cho mang va
hé thong phan tan sir dung phuong phap phan nhém va phan loai dir liéu log. Céch
tiép can tan dung loi thé cua phuong phap phan nhom K-mean dé thu dugc céc théng

bao bat thuong va phuong phap ring ngau nhién dé phat hién méi quan hé caa thong
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bao bat thuong va cac khiém khuyét hién co. Mot sé thir nghiém da danh gia hiéu
suit ctia phuong phap nay bang cach st dung dir liéu log nhat ky caa Hé thong tép
phan tan Hadoop (HDFS) va dit liéu béo céo 16i caa Hé théng theo dbi 15i (BTS) [6].

1.6.2. An automated fault detection system for communication

networks and distributed systems

M6 hinh nay duoc dic trung bai kha ning khai thac tai nguyén kién thic 15i
tai cac kho luu trir truc tuyén khac nhau, cac su kién nhat ky va céc théng sé trang
thai tir hé thong duoc giam sat, ap dung phan tich I18i va su kién bang cac phuong
phap loc dé danh gia su kién va dy bao 15i. Hé théng chira mot mé hinh dit liéu 151 dé
thu thap cac bao céo 15i, mot tinh ning va phuong phap loc ngit nghia dé tuong quan
cac nhat ky 13i va phuong phap hoc may dé danh gia mirc do nghiém trong, mirc do
vu tién va moi quan hé cua cac nhat ky 156i va du béo cac 16i nghiém trong sap téi cia

hé thdng duoc giam sét [7].

1.6.3. Ap dung thudt toan phan logi Random Forest dé xay dung bdn
dé sir dung ddt/tham phii tinh Pdk Lk dwa vao dnh vé tinh Landsat 8 OLI

Nghién ctru nay da st dung phuong phdp Random Forest chay trong méi
truong phan mém ma ngudn mo R dé xay dung ban do tham phi/sir dung dat (LULC)
khu vyc tinh Bak Lik dwa vao anh vé tinh da phd Landsat 8 OLI (Operational Land
Imager). Hai tham s6 quan trong duoc sir dung trong phuong phap Random Forest la
s6 cay quyét dinh (ntree) va sé luong bién dung dé phan chia tai méi nat (mtry) da
duoc phét hién dwa trén cac thir nghiém véi céc gid tri khac nhau dé tim ra gia tri phu
hop nhat. Két qua da xac dinh duoc sé luong cay quyét dinh phii hop tham gia vao
qua trinh phan loai 12 250 va sé lwong bién dung dé phan chia tai mdi nat 1a 4 bién.
Str dyng 2 tham sb nay dé phan loai anh Landsat 8 OLI thanh 10 loai tham phu/six
dung dét cua tinh Dak Lik bang thuat todn Random Forest, két qua phan loai dat do
chinh xac tong thé 1a 90.36 % vai hé sé Kappa la 0.8873 [2].
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1.6.4. Nghién cizu mgt sé thudt toan hoc mdy dé phan lép dir ligu va

thar nghiém

Téc gia DS Thi Luong da nghién ciu cac ki thuat hoc may dé giai quyét bai
toan phan I6p dir liéu ndi chung va thir nghiém danh gia hiéu nang ctia chung trén bo
dir ligu KDD cup 99 [4].

1.7. Céac cong trinh nghién ciru ngoai nwéc
1.7.1. VAX/VMS Event monitoring and analysis

Nghién ctu nay sir dung mét trong nhirng bé dix liéu Ion nhat va 1a cudc diéu
tra chuy@n sau nhét vé qua trinh giam sat duoc thuc hién cho dén nay, dé kiém tra
viéc theo ddi va phan tich su kién. 2,35 triéu su kién tir 193 hé thong VAX/VMS bao
gom 335 nim may da duoc sir dung. Céc vi du duoc trinh bay cho thiy cac thiéu sot
trong viéc giam sat lam phuc tap cac phan tich, tiéu tén thém thoi gian va cé nhiéu
kha nang dua ra két luan khéng chinh xac. Vi du: viéc xir Iy khéng chinh xac thoi
gian khong cd that s& thay doi thoi gian trung binh gitta cac nhém sy kién theo mot
th ty do 16n. Mot quy trinh phan tich dé xac dinh cac 18i dwoc cung cap, cing Voi

céc quy tac thiét ké dé tao ra cac ban ghi 16i véi chat lugng tét hon [8].

1.7.2. Using Secondary Knowledge to Support Decision Tree

Classification of Retrospective Clinical Data

Trong nghién ciu nay, dé tai m ta viéc 4p dung phuong phéap khai thac dir
liu dé xay dung mé hinh du doan vé mirc d trAm trong cta con hen cho bénh nhi
tai khoa cip ctru. Nhitng khé khian trong viéc xay dung mot mo hinh nhu vay budc
tac gia phai nghién cau cac chién lugc thay thé dé phan tich va xu Iy di liéu hdi cau.
Bai b4o nay mo ta qua trinh ndy cling véi cach tiép can dé khai thac dit liéu 1am sang
hdi ctu bang céch két hop kién thic chuyén gia bén ngoai duoc chinh thic hoa
(ngudn kién thirc th cip) vao nhiém vu phan loai. Kién thic nay dwoc sir dung dé
phan ving dix liéu thanh mot sb tap hop nhat quan, trong d6 mdi tap hop duoc md ta

rd rang theo ngudn kién thirc thir cip. Céac ca thé tir mdi tap hop sau dé dugc phan
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loai theo cach phli hop véi cac dic diém cua tap hop cu thé. TAc gia trinh bay phuong
phap luan caa minh va phéac thao mot tap hop cac két qua kinh nghiém chang minh

mét s6 wu diém va mot s han ché trong céch tiép can cua dé tai [9].

1.7.3. Designing a hierarchical neural network based on fuzzy

clustering for fault diagnosis of the Tennessee—Eastman process

Bai bdo nay dé xuit mot mang no-ron nhan tao phan cip (HANN) dé cd lap
cac 16i cua quy trinh Tennessee — Eastman (TEP). Quy trinh TEP 1a2 mé phong cua
mot nha may hoa chat do Cong ty hda chat Eastman tao ra dé cung cap mot quy trinh
cdng nghiép thuc té dé danh gia cac phuwong phap giam sat va kiém soét qua trinh.
Budc dau tién trong viéc thiét ké HANN Ia chia khong gian cac mau 15i thanh mot
vai khong gian con théng qua sir dung thuat todn phan cum C-mean mo. Déi véi moi
khdng gian con cua cac mau I16i, mét mang no-ron dic biét da duoc huan luyén dé
chan doan céc 15i ciia khong gian con d6. Mot mang giam sat da duoc phét trién dé
quyét dinh mot trong cac mang no-ron dic biét duoc kich hoat. V& van dé nay, mdi
mang no-ron trong HANN d¢é xuat da duoc giao mot nhiém vu cu thé, do d, thu tuc
dugc dé xuat co thé duoc goi 1a HANN huéng theo nhiém vu (DOHANN). Cau tric
cua mang dya trén mang da 16p (MLP). M6 phong qué trinh Tennessee — Eastman
(TE) da duoc st dung dé tao dir liéu dao tao va kiém tra can thiét. Hiéu suat cua
phuong phap da phat trién di dugc danh gia va so sanh véi hiéu suat caa mang no-
ron don thong thudng (SNN) ciing nhu k¥ thuat phan tich thanh phan chinh dong
(DPCA). Két qua md phong chi ra ring DOHANN chan doan 16i TEP tét hon dang
ké so Vi cac phuong phap SNN va DPCA. Viéc dao tao ting mang MLP cho mo
hinh DOHANN can it thoi gian s dung may tinh hon so v&i mé hinh SNN. Diéu nay
la do cac MLP ¢ cau triic don gian hon duoc st dung boi phwong phap DOHANN
da phat trién [11].

1.7.4 Fault Detection and Diagnosis for Solar-Powered Wireless

Mesh Networks Using Machine Learning
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Sy phire tap vdn c6 cia Mang luéi khdng day (WMN) khién cac nhiém vu
quan Iy va cau hinh tré nén kho khan, dic biét 1a dé phat hién va chan doan 13i. Ngoai
ra, viéc kiém tra thu cong cuc ky ton kém va doi hoi luc lugng lao dong c6 tay nghé
cao, do d6 tré nén khdng thuc té khi van dé quy mo. Dé giai quyét van dé nay, bai
bao nay dé& xuat mot giai phéap sir dung céc ki thuat may hoc dé phat hién va chan
doan 13i tu dong (FDD) trén Mang lué6i khong day (WMN) chay bing ning luong
mat troi. Tac gia da sir dung phuong phap Kham pha tri thic trong Co so dir liéu
(KDD) va mét tir dién duoc xac dinh truéc vé cac 15i dua trén kinh nghiém trude day
ctia Cac tac gia vé viéc trién khai WMN. Sau d6, van dé da duoc giai quyét nhu mot
bai toan phan loai mau. Mot s thuat toan phan loai da duoc danh gia, chang han nhu
Naive Bayes, May hd trg vecto (SVM), Cay quyét dinh, k-Nearest Neighbors (k-NN)
va SVM di dua ra két qua tot nhat, dat do chinh xac tong thé 90,59% trong qua trinh

dao tao va hon 85% trong cac bai kiém tra xac nhan [17].

1.7.5 Fault Detection for Cloud Computing Systems with Correlation

Analysis

Moi truong dién toan dam may dong quy mo lon da dat ra nhirng thach thic
l6n ddi véi viéc chan doan 15i trong cac tng dung Web. Thi nhat, khéi luong cong
viéc bién dong khién cac mé hinh tng dung truyén théng thay doi theo thoi gian. Hon
nita, viéc md hinh hoa cac hanh vi cia cac tng dung phirc tap ludn doi hoi kién thirc
mién kho co dugc. Cudi cling, viéc quan ly cac ung dung quy md In theo cach tha
cong la khdng thyc té dbi voi cac nha khai thac. Bai bao nay giai quyét nhirng van dé
trén va dé xuat mot phuong phap chan doan 18i tu dong cho cac ung dung Web trong
dién toan dam may. T4c gia d& xuit mot phuong phap phin cum gia ting truc tuyén
dé nhan ra cac mau hanh vi truy cap va sir dung CCA dé mo hinh hda méi twong quan
gitta khi lugng cong viéc va cac chi s vé hiéu suat ang dung/ sir dung tai nguyén
trong mot mau hanh vi truy cap cu thé. Phuong phap cia tac gia phat hién sy bat
thuong bang cach kham phéa sy thay ddi dot ngot cua cac hé sb twong quan vai biéu

d6 kiém soat EWMA, sau d6 xac dinh cac chi s6 dang ngd bang cach sir dung phuong
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phap lua chon tinh ning két hop ReliefF va SVM-RFE. T4c gia Xac nhan phuong
phap ctia minh bang cach dwa cac 16i dién hinh vao TPC-W, mét diém chuan cho tiéu
chuan céng nghiép va két qua thir nghiém ching minh rang né cé thé phét hién hiéu

qua cac 15i dién hinh [15].

Chuong 2 - PHUONG PHAP PHAN LOAI LOI MANG

2.1. M6 hinh Two-Phase Defect Detection

Quia trinh phan loai 16i mang thong qua mé hinh Two-Phase Defect Detection

duoc thé hién qua mé hinh nhu hinh bén dudi.

Extracted Extracted
HDFS log BTS bug Normal
messages reports features features Defect
Filter Filter ——3| | Clustering —)( Abnormal ) ——»| | Classifying
S~ No defect
- - - -
Log data Bug data Log data Bug data

Phase 1 Phase 2

Hinh 2.1: M6 hinh Two-Phase Defect Detection

Trong mé hinh trén, dit liéu log s& duoc thu thap tir cac thiét bi trén mot hé
théng (¢ ddy 1a HDFS logs) [6], sau d6 dit liéu log s& duwoc phan loai dwa vao phuong

phap gom cum dé chia céc dit liéu log thanh 3 loai chinh:

e  Binh thuong
e  Bat binh thuong

e  Khong xac dinh
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Loi duoc thu thap tir cac BTS théng qua cong cu thu thap dit liéu tir giao
dien HTML. Céc 15i sau d6 dugc luu thanh mot Bug Database véi mot dinh dang
chuan hoa duy nhat. T4ap dit liéu 13i s& duoc st dung dé huan luyén may hoc thdng
qua thuat toan Ring ngau nhién va ky thuat tf x idf dé phan loai thanh cac dang I5i

nho, 16i thong thuong va 16i dic biét nghiém trong.

Cac dix liéu log file bat binh thuong sau khi duoc gom cum tai Phase 1 s&
duoc dua vao mo hinh phan loai 161 nhu mot dau vao, tir d6 phan loai 15i trén c6 anh
hudng dén hé thong hay khong dudi dang 3 16p nhu sau:

e  Ldi thong thuong

° L&i nhé

e  L&inghiém trong

Mo hinh phan loai 15i trong luan vin chinh 13 Phase 2 cia md hinh Two-

Phase Defect Detection.
2.2. M0 hinh dir liéu 15i

Pé tich hop céc dir lidu 15i tir nhiéu ngudn BTS khac nhau ta phai dua cac
dit liéu 13i trén vé cing mot md hinh thdng nhét cho cac 16i. Cac 16i trén cac nén tang
BTS khac nhau ciing ¢ nhiéu truong thudc tinh dir liéu twong tu va c6 thé chia lam

hai nhom chinh sau day:

Truong dit liéu quan tri thuong duoc biéu dién dudi dang ngit nghia rat chinh

x4c nhu: ID, mic d6 nghiém trong, bao céo, tom tat.

Céac md ta chi tiét vé 16i hoic céc thao luan vé 16i thuong dugc thé hién dudi

dang tép dinh kém hodc van ban tu do.
Mét vi du vé céc thong tin mot 15 trich xuat tir Bugzilla:
- 1D: 1687606

- BTS: bugzilla
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- Nguoi bao cao: vickyrathod055

- Thoi gian bao 16i: 01/19/2021 21:09

- Thoi gian cap nhat gan nhat: 07/24/2011 06:31
- Mtrc @6 nghiém trong: S3

- Murc @ uu tién: P2

- Trang thai: UNCONFIRMED

- Noi dung: Loading a site hangs the page while loading a resource that failed
at the HTTP2 server push

- Software: Firefox

- Component: Netwworking
- Nén tang: mac

- M6 ta 16i nhu sau:

“User Agent: Mozilla/5.0 (Macintosh; Intel Mac OS X 10 15 6)
AppleWebKit/537.36 (KHTML, like Gecko) Chrome/87.0.4280.88 Safari/537.36

Steps to reproduce:
Open the developer tool and go to https://factory.anntaylor.com

Search for the failed asset at HTTP2 server push (most common is

foundation.css) (you'll see a 200)

Do a refresh and do a search for the same asset (foundation.css), now you'll

see that Firefox hangs and take a long time to load that asset.

After hang, the network tab under the developer tool shows OB transferred

and OB size for the same asset.

Actual results:
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If there isa HTTP2 server push CANCLE/CLIENT_ABORT for an asset then
Firefox takes a longer time to load that asset.

Expected results:

Loading same site on Crome works fine.”

m Bugzilla I Browse [E) Advanced Search  »» New Account LogIn Forgot Password

Copy Summary View =

m Bug 1687606 Opened 11 months age Updated 5 months ago
Loading a site hangs the page while loading a resource that failed at the HTTP2 server push.

+ Categories

Product: Core v ype: {8} defect
Component: Networking v

X R Severity: 53
Version: Firefox 84

= Tracking
Status: UNCONFIRMED
» People (rReporter: vickyrathodoss, Assigned: dragana, Needinfo)
» Details (Whiteboard: [necko-triaged])
~ Attachments

[ Screen Shot 2021-01-20 at 9.27.56 AM.jpg Details
11 months ago vickyrathodoss
835 KB, image/jpeg

Bottom & Tags » Timeline »

vickyrathod055 | Reporte:
Description = 11 months ago

Attached image Screen Shot 2021-01-20 at 9.27.56 AM.jpg — Details

User Agent: Mozilla/5.0 (Macintosh; Intel Mac 05 X 10_15_6) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/87.0.4280.88 Safari/537.36

Steps to reproduce:

1. Open the developer tool and go to https://factory.anntaylor.com
2. Search for the failed asset at HTTP2 server push (most commaon is foundation.css) (you'll see a 200)
3. Do a refresh and do a search for the same asset (foundation.css), now you'll see that Firefox hangs and take a long time to load that asset.

4. After hang, the network tab under the developer tool shows 0B transferred and 0B size for the same asset.

Actual results:

If there is a HTTP2 server push CANCLE/CLIENT_ABORT for an asset then Firefox takes a longer time to load that asset.

ez
Hinh 2.2: Giao dién bao céo 16i trén Bugzilla

Mot s6 thudc tinh dic trung caa 16i nhu:

+ID: dé x4c dinh duy nhat mét phién ban 15i.

+ Mtrc do nghiém trong: hau hét cac BTS déu cd phan loai mic d¢6 nghiém
trong cua 13i tuy nhién né 1a khac nhau giira cac BTS, viéc can lam 1a ddng bo céc

gia trj tir cac BTS khac nhau vé cting mot loai cho thugc tinh trén.
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+ Thuoc tinh trang thai cua mot 13i: 12 16i méi hay 1561 di duoc giai quyét,

X&c minh va déng.

+ Cac mo ta dang van ban dugc mo hinh hoa duéi dang tép dinh kém, moi
tép dinh kém thudc vé chinh xac maot 15i nao d6. Phan nay c6 thé cd céc thudc tinh

nhu loai phic tap, kiéu su ¢6, phan ving 15i...

2.3. Sir dung phwong phap tf x idf dé loc ni dung quan trong tir

ndi dung mo ta 16i

TF-IDF (Term Frequency — Inverse Document Frequency) [7] 1a 1 ki thuat
sir dung trong khai pha dit lidu van ban. Trong s6 nay duoc sir dung dé danh gia tam
guan trong cia maot tir trong mot van ban. Gid tri cao thé hién do quan trong cao va
né phu thudc vao sb 1an tir xuat hién trong van ban nhung bu lai boi tan suét caa tir

do trong tap dix li¢u.

TF: Term Frequency (Tan suat xuat hién cua tir) 1a s 1an tir xuat hién
trong van ban. Vi cac van ban c6 thé co d6 dai ngan khac nhau nén mot sé tir ¢d thé
xuat hién nhiéu 1an trong mét vin ban dai hon 1a mot vin ban ngan. Nhu vay, term
frequency thuong duge chia cho d6 dai van ban (tong sé tir trong mot van ban).

f(t d)

e d) = max {f(w,d):w € d}

Trong do:
- tf(t, d): tan suat xuat hién cua tir t trong van ban d
- f(t,d): s6 lan xuat hién cua tir t trong van ban d

-max {f(w,d):w € d}: s6 lan xuat hién cta tir c6 sb lan xuat hién nhiéu

nhat trong vian ban d

IDF: Inverse Document Frequency (Nghich dao tan suat cua vin ban)
gitip danh gia tim quan trong cua mot tir. Khi tinh toan TF, tat ca cac tir dugc coi

nhu c6 do quan trong bé'mg nhau. Nhung mot sb tir nhu “is”, “of” va “that” thuong
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Xuat hién rat nhiéu lan nhung do quan trong 1a khéng cao. Nhu thé ching ta can
giam do quan trong cua nhitng tir ndy xudng.

|D|
|{d € D:t € d}|

idf(t,D) = log

Trong do:

- idf (t, D): gia tri idf cua tur t trong tap van ban

- |DJ: Tong s6 van ban trong tap D

- {d € D: t € d}|: thé hién sb vin ban trong tap D ¢ chua tir t.

Cu thé, ching ta cd cong thic tinh TE-IDF hoan chinh nhu sau:
TF-IDF(t, d, D) = tfit, d) x idf(t, D)

Khi d6 nhitng tir ¢6 gia tri TF-IDF cao la nhitng tir xuat hién nhiéu trong
van ban ndy, va xuat hién it trong cac van ban khac. Viéc nay gidp loc ra nhitng tir

phd bién va gitr lai nhitng tir ¢6 gia tri cao (tir khoa cua van ban do).

2.4. Str dung thuat toan phan I6p Rirng ngau nhién théng qua b

thw vién Scikit-learn

Céc tham s trong Rirng Ngau nhién duoc sir dung dé tang kha nang dy doan

cta md hinh hodc dé 1am cho mé hinh nhanh hon. Luan vén s& thao luan vé cac siéu

tham sé caa ham random forest goi sklearn [30].
Céc tham s6 can quan tdm trong khi xay dung Rirng ngau nhién nhu sau:

n_estimators: int, mac dinh=100.

S6 luong cay trong Rirng ngau nhién. N6i chung, sé luong cay cao lam ting

hiéu suat va l1am cho cac du doan on dinh hon, nhung né ciing 1am cham qua trinh

tinh toan.

criterion {“gini”, “entropy’}, mdc dinh="gini”
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Chue ning do ludng chat lwgng cua mot cay quyét dinh dugc xay dung. Cac
tiéu chi dugc hd tro 13 “gini” va “entropy”. Luu ¥: tham sé nay danh riéng cho cay

quyét dinh.
max_depth: int, mgc dinh=None

Chiéu sau téi da ctia cay. Néu khong c6, thi cac nat dugc mo rong cho dén
khi tit ca cac 14 déu thuan tdy hodc cho dén khi tat ca cac 14 chta it hon mau

min_samples_split.
min_samples_split, kiéu di li¢u |1a int hogc float, mégc dinh=2
S6 lwong mAu téi thiéu can thiét dé tach mot nat noi bo mot cay quyét dinh:

- Néu Kkiéu dit liéu 1a int, thi hdy coi min_samples_split 1a s6 mau nho nhat

cho mdi lan tach.

- Néu kiéu dir liéu 1a float, thi min_samples_split 1a mot phan sé va

(min_samples_split * n_samples) la sé lwong mau t6i thiéu cho mdi lan tach.
min_samples_leaf: kiéu dé ligu 14 int hogc float, mégc dinh=1

S6 lwong mau ti thiéu can thiét c6 & mot nat 1. Mot diém phan tach & bat
ky d6 sau nao s& chi duoc xem xét néu no dé lai it nhat cdc mau huan luyén

min_samples_leaf trong mdi nhanh. Didu nay c6 thé c6 tc dung lam min mé hinh.

Néu kiéu dix liéu 1a int, thi hdy coi min_samples_leaf 13 s6 mau nho nhat tai

mot la.

Néu kiéu dir liéu 1a float, thi min_samples_leaf 1a mot phan sé va

(min_samples_leaf * n_samples) 1a s6 lwong mau tbi thiéu cho mdi .

max_features{“auto”, “sqrt”, “log2”}, kiéu di liéu 1a int hogc float, mégc

dinh="auto”

S6 luong cac thudc tinh can xem xét khi tim kiém su phan chia tét nhat:
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- Néu kiéu dir liéu 1a int, thi hdy xem xét max_features cac thudc tinh tai

mdi 1an phan chia.

- Néu float, thi max_features 12 mot phan sé va (max_features * n_features)

cac thuoc tinh duoc xem xét & mdi lan tach.
- Néu “auto”, thi max_features = sqrt(n_features).
- Néu “sqrt” thi max_features = sqrt (n_features) (giéng nhu “auto”).
- Néu “log2”, thi max_features = log2 (n_features).
- Néu khéng, thi max_features = n_features.
max_leaf_nodes, mgc dinh=None

Xay dung cay quyét dinh véi max_leaf_nodes nut 14 toi da. Néu Khong thi

khéng gidi han sé nat 14.
bootstrap, méc dinh=True

Cac mau bootstrap c6 duoc sir dung khi xay dung cay hay khong. Néu la

False, toan bo tap dit liéu duoc sir dung dé xay dung tung cay.
oob_score, mégc dinh=False

C6 sir dung cac mau ngoai tii dé ude tinh diém tong quét hay khong. Chi

kha dung néu bootstrap = True.
max_samples: kiéu di ligu 1a int hogc float, mégc dinh=None

Néu bootstrap 1a True, thi s6 lwong mau s& lay tir tap mau X dé xay dung cay

quyét dinh, trong do:
- Néu None (default), thi lay X.shape [0] mAu.

- Néu int, thi 1ay max_samples mau.
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- Néu float, thi l1dy max_samples * X.shape [0] mau. Do d6, max_samples

phai nam trong khoang (0.0, 1.0].
2.5. Sir dung tf x idf trong thw vién Scikit-learn

Bo thu vién Scikit-learn hd tro &p dung phuong phép tf x idf thong qua ham
sklearn.feature_extraction.text. TfidfVectorizer, cac tham sé duéi day duoc &p dung

dé str dung hiéu qua phuong phap trén trong luan van.
input{‘filename’, ‘file’, ‘content’}, default="content’

Néu ‘filename’, chudi duoc truyén dudi dang d6i sé6 dé phl hop véi mong

doi 1a danh sach céc tén tép can doc dé tim nap néi dung phan tich.

Néu la *file', ca&c muc trinh ty phai c6 phuong thuc "read" duoc goi dé tim

nap cac byte trong bo nha.

Néu 1 'content', dau vao duoc mong doi 1a mot chudi cac muc c6 thé 1 kiéu

chudi hoic byte.
lowercasebool, default=True
Chuyén d6i tat ca cac ky ty thanh chir thuong trudc khi ma hoa.
max_df: float or int, default=1.0

Khi xay dung tap tir vung, hy bo qua céc thuat ngir co tan suat xuat hién

trong tai liéu cao hon ngudng nhat dinh. Néu float trong pham vi [0.0, 1.0].
min_df float or int, default=1

Khi xay dung tap tir vung, hdy bo qua céc thuat ngit co tan suat xuét hién

trong tai liéu thap hon ngudng nhat dinh. Néu float trong pham vi [0.0, 1.0].
use_idf: bool, default=True

Cho phép tinh lai inverse-document-frequency. Néu False, idf (t) = 1
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Chuong 3 - XAY DUNG MO HINH PHAN LOAI LOI MANG

Quié trinh dé xay dung ring ngau nhién cho tap di liéu 16i mang duoc biéu

dién qua luu d6 giai thuat nhu sau.

Bat
dau

Tap diF liéu 16i thu thap tir
cac BTS va gia tri danh gia e

Trich xuat cdc thudc Loc tir khoa tir

tinh guan trong trrrng ndi dung
Tép dif lidu dau vao v cic |
thudc tinh quan trong

X3y dung edy quyét dinh thude nng ngdu nhién

Chia ngéu nhién tap

di¥ liéu dAu vao thanh

tap hudn luyén T va
tap thir nghiém E

Y

Y

h i

!

i

i

| Tép dif liéu hudn e
i luyén T Tép di th(r nghiém E
|

i

i

i

i

i

i

XAy dung cay quyét
dinh dira trén tap
hudn luyén T

Bénh gia cdy quyset
dinh dya vao tap thir |
nghiém E va giatri |
\__ dénhgide )

Cay quyét dinh
thda man e?

Bd sung cay quygt
dinh vao rirng ngau
nhién R

Hinh 3.1: Lwu dd giai thuat xay dwng rirng ngau nhién
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3.1. Tap dir liéu 16i thu thap tir cac BTS

Déi véi dé xuét hién tai cua luan van, dit liéu 13i duoc lay tir ngudn 1a cac

bao cao I5i trén cac hé thong Bugtracking System. Pau vao & dang tho bao gom cac

thong tin caa mot 15i trén mot hé théng BTS nhu thoi gian bao cdo, ngudi bao céo,

noi dung 15i va cac truong théng tin khac. Tur dit liéu Bugs trén, cac file bugs nhan

duoc la dit lidu thd duogc trich xuat tir giao dién HTML, ta can phan loai, dinh nghia

lai va dong bo cac trudng, cac trang thai, noi dung dong nhat dé hé thong xu ly. Mot

vai s6 liéu thong ké vé thang tin 161 nhu sau:

S6 lwong bug files: 5

Tong dung luong: 0.77 GB

S6 luong bug reports: 483000

S6 lwong gentoo bug report: 150000
S6 lwong redhat bug report: 83000
S6 luong mozilla bug report: 250000

Dix liéu 13i sau khi thi thap tir cac hé thdng dugc luu dudi dang .csv nhu anh

minh hoa.

Hinh 3.2: Dir ligu I8i sau khi thu thap tir cac hé théng BTS
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Dit liéu 15i sau khi thu thap tir cac BTS can thuc hién cac budc tién xu ly
dé loai bo cac mau nhiéu trong tap dir liéu nhu cac dong tréng, cac dong khong cé
gia tri.

3.2. Trich xuét thugc tinh quan treng caa I6i

Cac 16i tur tap dir liéu 16i duoc trich xuat dé 1ay cac thuoc tinh quan trong véi

qua trinh phan loai 13i, cac 16i dugc trich xuat cu thé nhu sau:

Bang 3.1: Cac thugc tinh quan treng cia 1i

A e As R ~ yeA
Thudc tinh Noi dung Kiéu dir li¢u
Murc d6 nghiém trong Murc @6 anh hudng Liét ké
.- T X A N
Trang thai Trang thai cua 101 Liét ke
Thanh phan Thanh phan xay ra 101 Liét ké
Phan mém Phan mém xay ra 161 Liét ké
Nén tang Nén tang x4y ra 161 Liét ke
Tt khoa Cum tu riéng biét Chuoi
Moi lién hé Moi lién hé véi 101 khac Dinh danh
state Content Compenent Software Platform Relation Severity
0 fixed event-dialog needs to work with the actual cal... Internal Compone Calendar win  296893.0 feature
1 fixed Wildcards in install locations list not recogn... Add-ons Manager Toolkit win  259006.0 feature
2 fixed Convert xmlextras tests to use the glue  DOM: Mozilla Ext Core all  305949.0 feature
3 fixed Unable to view deleted comments [as developer] Developer Pages  addons.mozilla.o all NaN feature
4 fixed Freeze upon connex to many URLs, &amp; enterin... General Firefox mac  319747.0 critical
95 fixed E-Mail Synchronisation with Palm Palm Sync MailNews Core Gr all 36836.0 feature
96  fixed File - Save As - Template menu item does nothi... Mail Window Fron Thunderbird all  331876.0 feature
97 fixed In &lt;prefs.js&gt;, &quot;Warning: reference ... ChatZilla Other Applicatio all NaN feature
98  fixed Message search dialog title is &quot;Find in T... Mail Window Fron Thunderbird all  328795.0 feature
99 open Updates to the content does not update the scr...  Layout: View Ren Core win NaN normal

Hinh 3.3: Dir ligu 16i sau khi Import

Trwong trang thai: chira trang thai caa 16i trén hé théng BTS, ¢6 hai trang

thai 1a da xur ly (fixed) va van con dang bao cao (open). Dir liéu dang Category.
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Trwong thanh phan: chia thanh phan noi xay ra 16i dwoc bao cdo, noi 16i

trén xuat hién trong mot hé théng. Dit liéu dang Category.

Trwong phan mém: chia théng tin phan mém xay ra 13i. Dit liéu dang
Category.

Trwong nén tang: chira thong tin nén tang xay ra I8i. Dt liéu dang Category.

Truwong moi lién hé: Chaa ID cua céc 15i lién quan dén 16i dang bao cao.

Kiéu dit liéu dang dinh danh.

Trwong mire dd nghiém trong: mac d6 nghiém trong cua hé thong, day 1a
thuoc tinh dé quyét dinh viéc phan Iop cua di liéu. Cac 151 dat biét nghiém trong sé
dugc phan loai 14 gy anh huong cho hé thong, cac 16i con lai phan loai 1a khong anh

huong cho hé thong.

Trwong ndi dung: chira ndi dung béo cdo cua mot 13i trén hé théng BTS.
Thuoc tinh ndi dung 18i duoc sir dung dé 1am dau vao modul loc tir khoa, ting tir
trong mdi cau s& duoc tinh gié tri tf x idf va sau d6 chon ra tir ¢ gia tri nhat. Truong

noi dung 18i duoc lwu véi dang van bang tiéng anh.

Trwong tir khda: dugc loc ra nhd phuong phap tf x idf dé trich xuat ra tur
quan trong nhat trong phan md ta caa mot 15i. Tir khoa nay la tir xuat hién nhiéu trong
m6 ta cua 16i nay nhung lai it xuat hién trong mé ta cua cac 18i khac. Cac tir khoa nay
la céc tir cO gid tri cao trong phan mo ta cuia mot 16i va da duoc loc bo cac tir phd bién
trong cac van ban. Qua trinh trich xuét tir khda tir ndi dung vian ban duoc thuc hién

nhu cac budc tiép theo sau day.

Xét tap ndi dung 13i c6 n phan tir, m 12 s tir téi da c6 thé c6 cua I5i. Ta xay
dung mang hai chiéu arr[i][j] voi nhan cot 1a cac tir riéng biét xuat hién trong toan bo
tap noi dung 15i, cac hang la thir tu céc 16i trong tap di liéu. Gia tri arr[i][j] la gia tri

tf x idf cta hang i cot j va duoc tinh thdng qua qua trinh sau:
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1. Tai cot the j, tng vai nhdn 1a mot tir X, dung nhin nay dé tim gia tri o

budc tiép theo.

2. Tim s6 lan xuét hién cua tir X trong hang tht i va s6 luong tir ciia ndi dung
16i thr i.
3. Tim sb noi dung 16i cé chira tir X

4. Tinh gia tri tf x idf cua tur X

=1r1:7—50 1an xuit hién cda tir X trong hang thi i N A X: 4 PR
arr[i][jl=— womg tr cia ngt dung e~ * 109 (s6 ndi dung 13i c6 chira tir X)

5. Theo trén, tir ndo tai cot j khéng xuét hién trong noi dung 16i thir i s& co
giatriarr[i][j] = 0.

Sau khi tinh toan bo gié tri cia cac phan tir trong mang, tién hanh st dung

vong lap for dé tim ra tir khoa cua noi dung 18i nhu sau:
for i in range(sé luong 15i):
max = gia tri max cta cac phan tir trong hang thu i)
for j in range(sé luong twr):
if arr[i][j] = max:
gan tir khda cua hang thir i 1a nhén caa cot j
break

return(tap tir khda cua tat ca cac noi dung 16i)

ebl 1ee 20@3 233 4096 64 85 absolute access accessible account accounts actual add address amp apostrophe application
00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0356481 0.0 0.0 0.000000 0.0 0.0
00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.000000 0.0 0.0 0.000000 0.0 0.0
0.0 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.000000 0.0 0.0 0.000000 0.0 0.0
0.0 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.000000 0.0 0.0 0.000000 0.0 0.0
00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.000000 0.0 0.0 0.297308 0.0 0.0
00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.000000 0.0 0.0 0.000000 0.0 0.0
0.0 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.000000 0.0 0.0 0.000000 0.0 0.0
0.0 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.000000 0.0 0.0 0.000000 0.0 0.0
0.0 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.000000 0.0 0.0 0.000000 0.0 0.0

00 00 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.000000 0.0 0.0 0.000000 0.0 0.0
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Hinh 3.4: Gia tri tf x idf sau khi tinh toan

Céc gia tri bang 0 do tai hang thir i ndi dung 161 khong chura tir duge gan
nhan trong tng véi cot dang xét. Vi du tai hang dau tién tir “actual” c6 gia tri tf x
idf = 0.356481, 1a gia tri 16n nhat trong hang dau tién nén tir khoa cta ndi dung 15i
tht nhit chinh 1a “actual”. Tuong tu nhu trén ta cé trudong thudc tinh tir khoa duoc

bd sung vao tap dit liéu huin luyén nhu hinh bén duéi.

State Component Software Platform Relation Effect Keyword
fixed up2date Red Hat Linux linux 124619 yEes pam
fixed strace Fedora linux ] no strace
fixed rpm Fedora linux 0 no honor
fixed system-config-mo Fedora linux 0 no installation
fixed kernel Red Hat Linux linux 0 yes 573
fixed kernel Fedora linux 0 yes trace
fixed kernel Fedora linux 122301 no video
fixed rpmdb-redhat Red Hat Enterpri linux 0 no arpwatch
fixed anaconda Fedora linux 120289 no network
fixed rpm Fedora linux 0 no incompatibility

Hinh 3.5: Dir liéu 18 sau khi b sung thugc tinh tir khoa
Thudc tinh tir khda véi gia tri 1a tir ¢6 gia tri cao nhat dwoc bd sung vao tap
dir liéu dé lam dau vao cho thuat toan Rung ngau nhién.
3.3. Xay dwng rirng ngau nhién
3.3.1. Chudn héa di liéu sang dang sé

Dit liéu duwoc chuan hoa sang kiéu dit liéu dang sé dé phd hop véi mé hinh
thuat toan Rirng ngau nhién. Goi ne 1a s6 phan tir riéng biét caa thudc tinh ¢ trong tap
huan luyén. Mdi gia tri cia thudc tinh ¢ dwoc gan nhan tir 0 dén ne — 1. Bang gia tri

cua cac thudc tinh thudc tap huan luyén duogc thé hién qua hinh sau.
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State Component Software Platform Relation Keyword Severity

0 16 1 3 22 8 1
0 0 14 3 17 65 1
0 8 3 0 24 43 1
0 9 15 0 56 35 1
0 15 5 2 35 39 0
0 31 7 0 2 70 1
0 27 13 0 50 58 1
0 5 10 0 56 77 1
0 27 13 0 49 77 1
1 24 3 3 56 41 3

Hinh 3.6: Cac thudc tinh sau khi dwoc chuyén vé dang sé

Vi du nhu treong thudc tinh trang thai vaéi hai trang thai 1a mé va dong duoc
chuyén vé dang s6 dugi dang gié tri O (&ng véi trang thai dong) va 1 (ang véi trang
thai mo).

Mt 13i véi céac thuoc tinh quan trong sau khi duogc trich xuat va chuan hoa
duoc chuyén vé dang véc to dé 1am dau vao xay dung Rung ngau nhién véi dau vao
va dau ra nhu sau:

Piu vao: tap dataset Y 1a tap dit liéu 13i vé6i cac thuoc tinh trang théi, thanh
phan xay ra 13i, phan mém, nén tang, méi lién hé, tir khda, mic d6 vu tién va gia tri
ngudng danh gia o (gia tri trong luan vin sir dung la gia tri F1 score va diéu kién 1a
o >0.8).

PAau ra: Rung ngau nhién vai tap hop céac cay quyét dinh tdi uu R.

Qua trinh xay dung mot Rirng ngau nhién duoc thuc hién qua céc budc tiép

sau day.
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3.3.2. Ldy mdu di¥ liéu cho viéc xay dewng cay quyét dinh

Chia tap dataset Y ngau nhién thanh 2 phan: tap dix liéu dé kiém tra E (20%)
va tap dit liéu dé huan luyén T (80%). Sir dung T dé xay dung Rung ngau nhién. D
lieu huan luyén T véi cac thudc tinh trang théi, thanh phan xay ra 13i, phan mém, nén
tang, moi lién hé, tir khoa dé xay dung mé hinh phan 16p. Téng cong ¢ 6 thugc tinh
dung cho viéc phan 16p dit liéu. Gia st ¢ 1000 mau dir lieu 16i, 800 mau s& duoc
dung dé xay dung mot cay quyét dinh, 200 mau 16i con lai dung dé danh gid mé hinh
cay quyét dinh xay dung duoc c6 théa man gié tri danh gia o hay khong. Néu thoa

man cay vira xay dyng s& duoc thém vao tap cay cua rirng ngau nhién.

State Component Software Platform Relation Effect Keyword

0 fixed up2date Red Hat Linux linux 124619 yes pam
1 fixed strace Fedora linux 0 no strace
2 fixed rpm Fedora linux 0 no honor
3 fixed system-config-mo Fedora linux 0 no installation
4 fixed kemel Red Hat Linux linux 0 yes 573
995 fixed kemnel Fedora linux 0 yes trace
996 fixed kernel Fedora linux 122301 no video
997 fixed rpmdb-redhat Red Hat Enterpri linux 0 no arpwatch
998 fixed anaconda Fedora linux 120289 no network
999 fixed rpm Fedora linux 0 no incompatibility

1000 rows x 7 columns

Hinh 3.7: Tap dir ligu 1000 miu 15i
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State Component Software Platform Relation Effect Keyword
743  fixed rp-pppoe Fedora linux 0 no pppoe
381 fixed control-center Fedora linux 0 no theme
914  fixed gtkam Fedora linux 0 no gtkam
137  fixed kermel Red Hat Enterpri linux 130338 no 32768
396 fixed openoffice.org Fedora linux 0 yes errata
723  fixed rsync Fedora linux 0 no quot
341 fixed policy Fedora linux 0 no filesystems
622 fixed system-config-pr Fedora linux 0 no cups
887 fixed kdebase Fedora linux 0 no quot
268  fixed qt Fedora linux 0 no lib6464

800 rows x 7 columns

Hinh 3.8: Tap huén luyén cay quyét dinh véi 800 mau dwec Idy ngiu nhién

State Component Software Platform Relation Effect Keyword

518 fixed kernel Fedora linux 0 no cdc_acm
970 fixed kernel Fedora linux 0 yes 350
171 fixed policy Fedora linux 0 no enforcing
40 fixed gnome-media Fedora linux 100774 no quot

772  fixed xorg-x11 Fedora linux 118734 no  xrender
765 fixed xfree86 Fedora linux 73733 no board
16 fixed xscreensaver Fedora linux 3745 no lock

766 fixed xscreensaver Fedora linux 71940 no  themed
320 fixed gcc  Red Hat Linux linux 0 yes fcomi
549 fixed azps Fedora linux 0 no azps

200 rows x 7 columns

Hinh 3.9: Tap thir nghiém véi 200 méu con lai dé danh gia cay quyét dinh
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3.3.3 Xay dung cay quyét dinh

Qua trinh tao cay quyét dinh véi ting tap dit liéu sau qué trinh ldy mau ngau

nhién & budce trude duoc thuc hién nhu sau:

Qua trinh xay dung cay bét dau bang viéc khai dong nat ge thanh ndt nhi
phan. Ban dau, tat ca cac mau dit liéu 1a nam trong nat gbc. CART trién khai mot to
hop cac thuat toan chuyén sau tim kiém céch phan chia tot nhat ¢ tat ca cac diém phan
chia c6 thé c6 cho mdi bién. Cac phuong phap ma CART sir dung dé xay dung cay
quyét dinh duoc goi 14 phan ving dé quy nhi phan. Thong qua chi s6 Gini nhu mot

quy tac tach.

Bwéc 1: CART tach bién dau tién trong tat ca cac bién tai cac diém phan
tach co thé xay ra, tai tit ca cac gia tri ma bién gia dinh cd trong tap mau. Tai moi
diém phan chia c6 thé c6 caa mot bién, mau phan tach thanh hai nat con. Cac trudng
hop c6 cau tra o1 "co" cho cau hoi dugc dit ra duoc guri dén nat bén trai va nhitng

truong hop phan héi "khong" duoc giri dén dang nut bén phai.

Buéc 2: CART sau d6 ap dung tiéu chi phan tach dua trén cong thirc GIN Ispiit
tai mdi diém phan tach va danh gia muc giam tap chat dat dugc bang cach st dung
cong thuec:

S _

GINI,;, = 2 - GINI(i)

Bwéc 3: CART chon cach tach tét nht cho céc bién vai sy phan chia ma
su giam tap chat 1a cao nhat. Ba budc trén duogc 1ap lai cho mdi bién con lai ¢ nat

géc.

Buwéc 4: CART sau d6 xép hang tat ca cac cach chia tét nhat trén mdi bién
theo su giam tap chat dat duoc bang mdi 1an tach va chon bién cung diém tach ma

né lam giam tam chat caa nGt géc va nit trung gian nhiéu nhat.
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Bwéc 5: CART sau d6 gan 16p cho cac nat nay theo quy tic giam thiéu
phan loai. CART c6 mot thuat toan tich hop dé cho phép ngudi ding xéac dinh diém
gan 16p trong qué trinh tach. Mic dinh 1a 1 don vi hoic bang gia tri phan loai. Boi
vi thit tuc CART 14 dé quy, cac budc 1 - 5 dugc &p dung nhiéu 1an cho mdi phan tir
khong phai nit 14 & mbi giai doan ké tiép.

CART dirng qua trinh phan tach khi:

- Chi c6 mot mau trong mdi nat.

- Tat ca cac mau trong mdi nit con c6 phan loai gidng hét nhau cua cac
bién phan 16p, tirc 12 khdng thé tach.

- Cay dat du do sau theo cai dat (max_depth=10).

Mot s6 vi du vé cay quyét dinh dugc xay dung véi gia tri max_depth=3 duoc

thé hién qua cac hinh minh hoa nhu sau:

Component <= 1395
gini = 0.243
samples = 800
wvalue = [B87, 113]

N

Component <= 138.5 Component <= 287.5
gini = 0.3 gini = 0.166
samples = 429 samples = 371
value = [350, 79] wvalue = [337, 34]
Keyword <= 893.0 Keyword == 826.5 Relation == 309.0 Component <= 2885
gini = 0.203 gini = 0.458 gini = 0.128 gini = 0.355
samples = 305 samples = 124 samples = 319 samples = 52
value = [270, 35] value = [B0, 44] value = [297, 22] value = [40, 12]
gini = 0.199 gini = 0.0 gini = 0.47 gini = 0.18 gini = 0.123 gini = 0.0 gini = 0.5 gini = 0.198
samples = 304 samples = 1 samples = 114 samples = 10 samples = 318 samples = 1 samples = 16 samples = 36
value = [270, 34] value = [0, 1] value = [71, 43] value = [9, 1] value = [297, 21] value = [0, 1] value = [8, 8] value = [32, 4]

Hinh 3.10: Cay quyét dinh xay dwng trén mau huyén luyén ngiu nhién

thir nhat
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Component <= 138.5
gini = 0.246
samples = 800

wvalue = [685, 115]

SN

Companent <= ].385
gini = 0.303

gini =

Component <= 28? 5

samples = 425
wvalue = [348, 79]

/

Keyword <= §93.0
gini = 0.244

samples = 296
value = [254, 42]

N

Relation <= 15.5
gini = 0.409
samples = 129
value = [92, 37]

samples = 3]"5
value = [339, 36]

/

Relation <= 309.0
gini = 0.142
samples = 326
wvalue = [301, 25]

\

Companent <= 289.0
gini = 0.348
samples = 49
wvalue = [38, 11]

AN AN ANYA

gini = 0.239
samples = 295
wvalue = [254, 41]

gini = 0.0
samples = 1
wvalue = [0, 1]

gini = 0.329
samples = 82
value = [65, 17]

gini = 0489
samples = 47
wvalue = [27, 20]

gini = 0.137
samples = 325
wvalue = [301, 24]

gini = 0.0
samples = 1
value = [0, 1]

gini = 0.497
samples = 13
value = [7, 6]

gini = 0.239
samples = 36
wvalue = [31, 5]

Hinh 3.11: Cay quyét dinh xay dwng trén mau huyén luyén ngiu nhién

thir hai

1.3.4. Xay dwng rieng ngdu nhién

Cay quyét dinh sau khi xay dung xong néu thoa gia tri danh gia ban dau sé

duoc cap nhat vao ring ngau nhién R. Viéc danh gia dya trén tap thia nghiéem E va

gia tri danh gia 0. Do chinh xéc cua cay quyét dinh, cu thé 13 gia tri F1 Score cua cay

s& duoc tinh dya vao két qua phan loai tap thir nghiém E, néu F1 Score > 0.8 thi cay

s& duoc dua vao ring ngau nhién va nguoc lai.

Toan bo qué trinh 1y mau ngau nhién dir liéu va xay dung cay quyét dinh

duoc thyc hién 13p lai cho dén khi khdng thé tao thém cay mai hoic rirng ngau nhién

dat du s6 luong cay theo cai dat ban dau. Sau khi két thic ra s& thu duoc mot mé hinh

ring ngau nhién gém nhiéu cay quyét dinh téi vu duoc xay dung trén tap mau duoc

ldy ngau nhién tir tap dataset ban dau.
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Hinh 3.12: Mét vi du rirng ngau nhién véi 4 cay quyét dinh
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Chwong 4 — PHAN TiCH VA PANH GIA

4.1. Phan tich d¢ chinh xac ciaa mé hinh

Pé danh gia do chinh x4c ciia mé hinh da xay dyng ta dyua vao két qua phan
I6p tap thir nghiém 1a tap dit liéu duoc trich xuét tir tap dataset ban dau véi 1000 mau
16i duoc xay dung tha cong, trudng thudc tich tir khda duoc chon loc tir noi dung 16i

dé lay tir lién quan dén 18i d6 nhat. Ta c6 ma tran hdn loan sau:

Bang 4.1: Ma tran hdn loan cho két qua phan loai I8i

Mitc d9 anh hwéng ciia 18i thong qua
mo hinh phan 1ép
Anh hwéng dén hé¢| Khong anh hwéng
thong dén hé thong
=
Q
e | Wy
2] “Q
é § = TP FN
<
kb
eb p<
=
Elze
S3E ¥
o |2 TS FP ™
B l@ g :E
= |2 g
=

Trong do:

TP: s6 luong 13i thuc té anh hudng dén hé thdng duoc phan loai dung 1a c6

anh huong dén hé théng.

FN: sé lugng 15i thuc té anh huong dén hé thdng bi phan loai sai 1a khong

anh huong dén hé thong.

FP: s6 luong 15i thyc té khdng anh hudng dén hé thong bi phan loai sai la c6

anh huong dén hé thong.
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TN: s6 lwong 15i thuc té khong anh hudng dén hé thdng duoc phan loai dung

la khéng anh huéng dén hé thong.

Céc gié tri Recall Score, Precision Score, F1 Score dung dé danh gia mé hinh

duoc tinh nhu sau:

Recall Score =

TP+FN

TP
TP+FP

Precision Score =

2x(Recall Score)*(Precision Score)

F1 Score =

Recall Score+Precision Score

Véi tap thir nghiém 1000 mau 16i duoc lay ngau nhién tir tap dataset sau d6

xay dung cac thuoc tinh thia cdng ta c6 cac thong tin sau:

e  Tongsé I6i: 1000
e Tong sb 16i anh huong dén hé thong: 200
e  Tong sb 156i khéng anh hudng dén hé thong: 800

Thuc hién dy doan mirc d6 anh huong cia 1000 mau 16i trén thong qua mo
hinh rirng ngu nhién da xay dung, két qua du doan mirc d6 anh huong cua 16i nhu

Sau:

e Tong sd 16i dugc du béo c6 anh hudng dén hé théng: 209

e Tong sé 16i duoc du béo khéng anh hudng dén hé théng: 791

e  Tong so 13i thyc té anh huong dén hé thong dugc md hinh rirng ngau
nhién du bao chinh xac: 179

e Téng sd 16i thyc t& anh huong dén hé thdng bi mé hinh rimng ngau nhién
du béo sai thanh khéng anh huong: 21

e  Téng s6 15i thyc té khdng anh hudng dén hé thdng bi mé hinh ring
ngau nhién duy bao sai thanh c6 anh huéng: 30

e Tong s 16i thuc té khéng anh huong dén hé théng duoc mé hinh ring

ngau nhién du bao dung 1a khong anh huéng: 770
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Tir c4c két qua trén ta tinh dwgc céc chi s sau:

Recall Score = r_-_17 = 89.50%

TP+FN  179+21

.. TP 179
Precision Score = = = 85.65%
TP+FP 179430

2x(Recall Score)*(Precision Score)

F1 Score = = 87.53%

Recall Score+Precision Score

Gia tri Recall Score dat 89.50% chung to ti 1¢ 16i anh huong dén hé thdng
dugc phan loai thanh khong anh huéng dén hé thong van con cao, diéu nay co thé

gay ra viéc bo qua cac 16i dic biét nghiém trong cua hé théng.

Gia trj Precision Score dat 85.65%, chung t6 ti 18 16i khdng anh huong dén
hé théng bi phan loai thanh c6 anh huéng dén hé théng cao hon trudng hop nguoc
lai, diéu nay c6 nghia canh bao gia cling s& xuat hién nhiéu hon vai 30 canh bao gia

duoc du bao trén 1000 mau 131 duoc xu ly chién ti 1& 3%.

Gia tri F1 Score dat 87.53%, gia tri trén v&i mo hinh phét hién 16i st dung

ring ngau nhién cho két qua & muac chap nhan duoc.

Pé danh gia muc d6 anh huong cua cac tham sb quan trong trong qua trinh
xay dung rirng ngau nhién 1a max_depth (46 sau cua cay quyét dinh) van_ estimators
(s6 luong cay quyét dinh trong rirng ngau nhién), cac thir nghiém dugc thyc hién 10
lan va cac két qua thu dugc dua trén gié tri trung binh cua cac 1an chay nhu bang két

qua déanh gia sau.

Bang 4.2: Gia tri F1 Score véi hai tham sé quan trong cia rirng ngau nhién

max_depth\n_estimators 20 30 50 100 200
5 87.38 87.38 87.39 87.34 87.39
10 87.4 87.41 87.39 87.39 87.39
15 87.18 87.37 87.37 87.39 87.38
20 86.78 86.65 86.77 86.81 86.87
25 85.81 85.75 85.9 85.97 86.03
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Dua vao cac chi s danh gia do chinh xac caa md hinh trén c6 thé dua ra cac

nhan dinh sau:

- Mb hinh cho d6 chinh xé&c cao nhét véi gia tri max_depth = 10, gi4 tri

n_estimators = 30 v&i céac gia tri F1 Score = 87.41%.

- S6 lwong mau 15i anh hudng dén hé théng con it nén chua tao duoc su bao
quat cho md hinh phan I6p nén d6 chinh xac cia mo6 hinh con chua thuc su cao.
Nguyé@n nhan c6 thé do gi4 tri cua céc thugc tinh I5i trong tap dataset con rai rac voi
nhau dan dén md hinh phan 16p pht hop véi 16i nay nhung lai khdng phi hop dé danh
gia 151 khéc véi céc gia tri thudc tinh khac biét. Phan tiép theo cua luan van sé& danh

gia mie do quan trong cua cac thudc tinh dé 1am rd van dé trén.
4.2. Xac dinh mirc d§ quan trong caa cac thugc tinh
Mtc d6 quan trong cua cac thudc tinh duge xac dinh bang d6 giam cua chi

s6 gini tai mi n{t trong qué trinh xay dung cay quyét dinh. P6 giam chi sb gini cang

nhiéu tng véi mie do quan trong caa thudc tinh cang cao.

Viéc danh gia mtrc do quan trong cua cac thudc tinh cho phép chung ta phéan
tich dugc vai tro ctia mdi thudc tinh trong viéc xay dung mé hinh phan 16p. Trong

luan van mirc do quan trong cua cac thudc tinh dugc thé hién qua két qua sau day.

Visualizing Important Features
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Feature Importance Score

Hinh 4.1: Biéu dé mirc d quan trong ciia cac thudc tinh
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feature  importance
Keyword 5.708934e-01
Component 2.195647e-01
Relation 1.880771e-01
Software 2.021638e-02
State 1.247604e-03

Platform 9.017770e-07

Hinh 4.2: Két qua mirc d9 quan trong ciia cic thudc tinh
Nhu két qua trong hinh, thudc tinh tir khda anh huong dén hon 57% két qua
phan 16p cia mod hinh, day 1 thudc tinh quan trong nhat trong viéc xac dinh mot 13i
c6 anh huong hay 1a khong dén mot hé thong. Trai nguoc véi nd 1a cac thude tinh
nhu nén tang va trang thai hau nhu khong lam anh huéng dén két qua phan loai 16i.
Tir két qua trén, hudng phat trién cua luan van 1a tap trung nghién ctu cach trich xuat

tir khda mot cach ti wu nhat dé thudc tinh nay dic trung cho mét I8i nghiém trong.

Tuy d6 quan trong caa thudc tinh tir khda chiém ti 1¢ rat cao nhung dya vao
két qua phan 16p céc 16i anh huong dén hé théng chua cao chung to gia tri cua thudc
tinh nay khi trich xuat tir noi dung I18i qua thudc tinh tf x idf con chua hoan thién. Gia
tri tir khoa nay chua thuc sy 1 tir ¢6 gia tri nhat trong ndi dung 18i vi ky thuat tf x idf
dung dé danh gia tim quan trong cua cac tir khda trong phan mé ta. Bac diém caa mo
ta 15i thuong dai va dung ngdn ngit tu nhién nén cé thé can dén phuong phan tich ngi
nghia d6i vai noi dung 16i trén dé loai bo cac tir khdng c6 gié tri nhu dia chi bo nhé,
thong tin g& 18i, duong dan hé théng... Phuong phap hién tai chi so sanh tir khoa
hodc danh gia tir quan trong trong mot noi dung 13i. Pay chinh 1 nhwoc diém cua qua

trinh khai thac thugc tinh mo ta 1.

Thuoc tinh c6 do quan trong tiép theo 1a thanh phan xay ra 13i, viéc thudc

tinh nay dong vai trd quan trong trong viéc phan loai cac 16i dic biét nghiém trong
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gay anh huong dén hé thdng chung to cac 15i trén thuong xuat hién trong mét thanh
phan nao d6 ciia mot phan mém, mot nén tang tng dung cha thuong khong xuét hién

d6ng loat trén ca mot phan mém hay nén tang nao do.

Péi véi cac thude tinh c6 mie d6 quan trong cao nhung két qua phan 1op
cho thay céc I8i anh hudng 1a chua cao, cu thé 1a thudc tinh tir khoa ta can phai xu ly
thém ddi voi noi dung 18i dé trich xuat ra thugc tinh tir khéa cé gia tri. Vi noi dung
16i thudong duoc thé hién véi dang ngdn ngit tu nhién nén viéc ap dung phuong phap
LSI/LSA la can thiét dé phan tich ngit nghia van ban va két hop véi phuong phép tf
x idf dé cho ra thugc tinh tir khda cé gia tri phan I6p cao hon. Ngoai ra viéc xir Iy noi
dung 15i dé loai bo cac thong tin rac nhu dia chi 6 nho, link dinh kém 1a can thiét vi
cac noi dung trén co gia tri tf x idf rat cao va nhiéu kha nang sé& bi hiéu 1am Ia tir khoa

ctia mot 10i.
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Chuong 5 - KET LUAN
5.1. Két qua dat dwgc
5.1.1. Vé mit ly thuyét
Khai thac dugc mé hinh dit liéu 161 dé xay dung mé hinh phat hién 15i mang.

Ung dung Tri tué nhan tao (Al), Machine Learning, c4c thuat toan hoc may

va phuong phap khai pha dit liéu vin ban vao viéc phat hién 16i mang.

Khai thac duoc cac thuat toan phan I1op dit liéu, cu thé 13 mé hinh cay quyét
dinh va ring ngau nhién. Nam bét dugc qua trinh xay dung mot cay quyét dinh dua
trén gia tri gini index hay entropy va qua trinh xay dyng mot rirng ngau nhién dua

trén céc cay quyét dinh.

Ung dung thu vién scikit-learn trén nén tang python vao viéc nghién ciru cac
van dé hoc may, sir dung duoc cac tham s dé toi vu mo hinh rirng ngau nhién xay

dung duogc.
5.1.2. Vé mit thuc tién

Luan vin da dua ra duoc giai phap phan loai 16i va canh bao sém su ¢6 co
thé anh huéng dén mot hé théng mang dwa vao viéc phan tich Ii tir cac hé théng bao
céo 161 hién cd. Viéc nay sé& la tién dé dé xay dung mot cong cu phat hién 16i mang
anh huong dén mot hé théng mang va truyén thong trong tuong lai, thay thé nguoi
van hanh vai vai trd 13 mot chuyén gia nhan dinh 15i va dua ra dy bao vé mtc do

nghiém trong ciia mot 16i.

M0 hinh trén c6 thé hd trg ngudi dung trén cac hé thong BTS, khi nguoi
ding b&o c4o mot 16i mai 18n hé thdng s& c6 thé nhan dinh som tir ban dau mac do

anh huong cua 15i trén dén hé thdng cua ho.

Pua ra giai phap phan tich 16i dua vao phuong phap khai pha vin ban tf x

idf, phuong phap trén gitp luan van trich xuat dugc cac théng tin quan trong ctia mot
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13i trong mét noi rong 16n. Phuong phap nay thuc sy ¢6 ¥ nghia ddi véi mot béo cao
15i Vi ngudi dung thuong s& bao cao mét 16i voi nhitng thong tin rat dé trang lap véi
cac 161 khac nhu khong thé truy cap, khdng thé ma, hé théng bi treo. .. trong khi van

dé thuc su cua hé théng lai bi bo qua.

Xay dung thanh cdng md hinh phét hién 16i mang va truyén théng, phan tich
va danh gia mé hinh xay dung duoc dé hiéu rd hon vé cach thirc hoat dong cua thuat

toan ring ngau nhién va viéc phan tich cac bao cao 15i.
5.2. Han che

Két qua phan loai 15i dat duoc chi & mirc tot chu chua that su cao. Két qua
dat dugc chua bao quat duoc hét cac truong hop. Dir liéu mau can duoc training va

ma& rong moi truong ap dung.

Cac truong hop 16i nghiém trong bi phan loai sai thanh khéng nghiém trong

con nhiéu, gy nham I1an cho ngudi sir dung néu &p dung véi thyc té.

M6 hinh rizng ngau nhién trong luan vin con & mic co ban, chua phan tich

s&u vao cac tham sé dé ph hop véi mé hinh dit ligu 15i.

Viéc phan tich noi dung 15i bang phuong phap tf x idf con nhiéu thiéu sot,
chura du dé trich xuat duoc ndi dung quan trong véi viéc phan loai 13 tir ndi dung mo
ta.

5.3. Hwéng phat trién

Tap trung nghién ctu rdt trich cac dic trung thuoc tinh 16i phi hop hon cho
qué trinh phan tich, ting d§ chinh xac trong viéc phan loai 16i. Nghién ctiru cac mo
hinh 16i mang dé cai thién mé hinh phan loai 16i dugc tét hon.

Ap dung két hop phuong phap phan tich ngir nghia LSI/LSA két hop voi

phuong phap tf x idf trong viéc trich xuat tir khéa tir noi dung 16i dé mang lai két qua

c6 gia tri hon dbi vai viéc phan loai I5i.
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Tién hanh &p dung cho cho hé thng mang luéi mang di dong caa Vién théng
Tay Ninh. Canh bao sém cac 15i nghiém trong c6 thé xay ra dua trén co s dit liéu 1a
cac 156i va mtrc d6 anh huang cua ching trong qua khi. Trich xuét cac néi dung ghi
chu cua cac 18i dé tim ra dic trung ctia mot 18i nghiém trong trén hé thdng mang di
dong thudc Vién théng Tay Ninh g6p phan canh bao sém cac su ¢b anh huéng nghiém

trong dén hé théng.
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