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s6 1An tim thy virut tuong tmg 16n hon ngudng dinh trude thir nhit
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Linh vie ky thuit dwoc dé cap

Sang ché d& cap dén linh vuc cong nghé may tinh, va cu thé 13, sang ché dé cap dén

phuong phap va thiét bi theo doi xu hudng phat trién bat thuong cia virut.
Tinh trang ky thuit ciia sang ché

Thong thudng, virut may tinh c6 thé dugc quét va diét dinh ky bang chuong trinh
hodc tmg dung chdng virut. Cac thao tac nhu vy c6 thé ngan chan virut khong cho phat
trién dén hoidc vuot qud mot mac do nhéit dinh. Khi kha nang quét va di€t mot loai virut
cta chuong trinh chéng virut khac biét dang ké so véi xu huéng ban dau trong mot thoi
gian rit ngin, thi c¢6 thé nhan thdy 1a c6 kha ning xuét hién cac tinh trang bat thuong nhu
sau: néu c6 su tang dot ngdt vé s6 lugng clia loai virut d6 dugc tim thiy va diét, thi c6 thé
nhan thiy ring loai virut d6 c6 kha ning bung phat trén dién rong trong mot thoi gian
ngén; va néu co su gidm dot ngot vé b luong cuda loai virut d6 dugc tim théy va diét, thi
c6 thé nhan thiy rang kha ning phét hién loai virut d6 cta chuong trinh chéng virut c6
thé d4 bi suy giam va thdm chi bi v hiéu ho4 hodc loai virut d6 c6 thé di bién doi. Dé
ngin chdn virut khong cho bung phat trén di¢n rng, viéc theo doi xu hudng phat trién
clia virut méot cach c6 hiéu qua 1a rét quan trong, tir d6 x4c dinh tinh trang bét thuong va

con dua ra canh béo kip thoi khi phét hién thiy xu hudéng phat trién bat thudng cla virut.

Thong thudng, khi chi c¢6 vai loai virut, k§ thudt vién co thé xac dinh mot cach chu
quan v& viéc xu huéng phét trién cia virut cé diém bat thuong hay khdng dwa vio kinh
nghiém cda minh. Tuy nhién, v&i sd lwong loai virut ting 1én dang ké, vi du, vai tram loai
virut, thi viéc theo ddi mang tinh thu cong vé xu hudéng phat trién bt thudng cia virut c6

thé ton nhiéu céng stc va cé the con khdng c6 hi€u qua.

Do d6, phuong phéap theo ddi xu huéng phat trién cta virut c6 thé duoc thuc hién
dua trén sb luong mAu virut hodc dya trén muc ting vé s6 lugng mau virut. Theo phwong
phép nay, ngudng tuong ing co thé dugc thiét 1ap cho mdi miu virut, va viéc xu huéng
phat trién cta virut ¢6 diém bét thuong hay khong s& dugce xéac dinh bing cach theo doi

xem s luong mau virut c6 vugt qué ngudng d6 hay khong hodc bang cach theo ddi xem
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mirc ting vé sb lugng miu virut ¢6 vuot qua ngudng d6 hay khong. Tuy nhién, phuong
phap néu trén c6 thé khong phat hién duge virut méi hodc virut da bién ddi mot cach cé
hiéu qua va kip thoi.

Ban chét k¥ thuit ciia sing ché

Sang ché d& cap dén phuong phap va thiét bi theo ddi xu huéng phat trién bat
thudong cta virut dé phét hién nhiéu loai virut khac nhau mét cach c6 hiéu qua va kip
thoi.

Pé dat duge muc dich néu trén, cac phuong an thuc hién sing ché 4p dung cac giai

phép k¥ thuat nhu sau.

Theo mdt khia canh, sang ché dé xuét phuwong phap theo doi xu huéng phat trién bat

thuong cua virut. Phuong phéap nay co thé bao gdbm buée:

xac dinh va luu trir gia tri @ém s6 14n tim thay virut trong khi thuc hién thao tac

chong virut.

Phuong phap nay c6 thé con bao gdm buéc tinh cac gia tri trung binh dong cla gia
tri dém s 1an tim thdy virut trong s6 ngay dinh trude. Néu sb ngay dinh truéce 1a M, thi
buéc tinh céc gia tri trung binh dong c6 thé bao gdm budc thuc hién phép tinh gia tri
trung binh dong cua gié tri dém s6 14n tim thdy virut trong M ngdy tuong tng dé thu

duoc cac gia tri trung binh dong trong M ngay tuong Ung.

Ngoai ra, cac do 1éch tiéu chuan twong Ung véi céc gia tri dem s6 1an tim thay virut

tuong tmg c6 thé dugc tinh dua vao cac gia tri trung binh dong da tinh.

Thoi diém xuét hién gié tri dém sb 1an tim théy virut cu thé c6 thé duge xac dinh 1a
diém bat thuong trong xu huéng phat tridn cua virut, néu d6 1éch tiéu chuin tuong tmg

v6i gié tri @ém s6 14n tim thiy virut cu th& 16n hon ngudng dinh trude thir nhét.

Theo mot khia canh khac, sang ché d& xuét thiét bi theo doi xu huéng phat trién bét

thudng cua virut, thiét bi nay cé thé bao gbm :

modun thu nhan dé theo doi gia tri dém s 1an tim thiy virut trong khi thyc hién

thao tac chdng virut trong mot khoang thoi gian.

Thiét bj nay c6 thé con bao gdm mddun thue hién dé tinh c4c gid trj trung binh dong
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cla gia tri dém s6 lan tim thay virut trong so ngay dinh trudc dua vao cic gia tri dém sb

1an tim thdy virut twong Ung.

Moddun thuc hién nay cé thé con tinh cac do 1éch ti€u chuan cta céc gid tri dém sb

14n tim thdy virut twong tng so v6i c4c gid tri trung binh dong twong Umg.

Thiét bi nay c6 thé con bao gdm modun xac dinh dé xac dinh diém bét thuong trong
xu huéng phat trién cta virut & thoi diém xuét hién gi4 trji dém s6 14n tim thy virut néu
do 1éch tiéu chudn twong Gmg voi gia tri dém s 1an tim thay virut 16n hon ngudng dinh

trude thir nhat.

Vi du, str dung cac phuong dn da dugc mo ta trén day, phép tinh gid tri trung binh
dong trong 7 ngay co thé dugc thuc hién trén cac gia tri dém s6 1an tim thdy virut tvong
tng dé thu duoc céc gid tri trung binh dong trong 7 ngdy twong tng. Céac do léch tiéu
chudn cta céc gid tri dém sé 1an tim thdy virut tvong Ung so v6i céc gid tri trung binh
dong trong 7 ngay tuong ung co thé duoc tinh. Vi cac do 1éch tidu chuan tuong tmg dugc
tinh bang phép tinh gia tri trung binh dong trong 7 ngay thuong tuén theo phan phoi
chuén, nén khoang tin cdy c6 thé dugc sir dung dé x4c dinh chinh xac vé viée gia tri dém
s6 14n tim thdy virut c6 ddu hiéu bét thudong hay khong, mdi khi quét va diét virut, va con
d8 xac dinh v& viéc xu hudng phit trién cta virut c6 diém bat thuong hay khong. Vi du,
ngudng dinh trude thi nhét c6 thé dugc thiét 14p bing 1,96 twong Gmg véi khoang tin cy
bing 95%. Khi sir dung ngudng dinh trude thir nhét, thoi diém xudt hién gia tri dém sb
lan tim thdy virut tvong Gng véi dd 1&ch tiéu chudn c6 thd duoc x4c dinh 13 didm bét
thuong trong xu huéng phat trién cta virut khi do 1éch tiéu chudn 16n hon ngudng dinh

trudc thir nhét.

Nhu s& duoc hiéu rd hon sau khi xem cac phuong an thyc hién sang ché duge mé ta
dudi day, khi theo doi xu hudng phat trién cua virut dé tim ra diém bit thudong, ngudng
dinh tru6e thr nhét c6 thé duge xac dinh v6i cdc khoang tin cdy khac nhau. Ngudng dinh
trude thir nhat c6 thé dugce xac dinh ma khong can c6 mot luong 16n dir ligu lich str, cho
nén virut méi va virut da bién ddi ciing c6 thé dugc phat hién mot cach chinh xac. Ngoai
ra, mbi khi thu dugc gia tri dém s6 14n tim thdy virut 1an sau cling khi quét va diét virut,
bude xac dinh nay c6 thé dugc thuc hién bang cach str dung phuong phép theo sang ché.

Theo céch nay, do 1&ch tiéu chuin da tinh cta gia tri dém so lan tim thay virut lan sau
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cung va gia tri trung binh dong trong 7 ngady tuong trng 16n hon ngudng dinh trudc thi
nhét, c6 thé chi bdo ring gia tri dém sb 14n tim thiy virut 14n sau cung c6 ddu hiéu bét
thuong, va do do nhiéu loai virut khac nhau c6 thé dugc phét hi€én mot cach c6 hi€u qua
va kip thoi.

M3 ta véin tit cic hinh v&

Céc giai phap k¥ thuat cta sang ché s& dwge mo ta rd rang hon dua vao cac phuong
an dugc mo ta trong sang ché, cc hinh v& duogc st dung dé mo ta cac phuong 4n thuc
hién sang ché hogc giai phap k§ thuat d biét s& dugc md ta vin tit dudi day. Céc hinh vé
chi thé hién mot sb phuong 4n thuc hién sang ché, va ngudi c6 hiéu biét trung binh vé
linh vuc k¥ thudt nay co thé dua vao cac hinh v& ndy dé tim ra cac hinh vé& khac ma

khong can phai st dung dén ndng lyc sang tao. Trén cac hinh vé:

Fig.1 14 Iuu d thé hién phwong phap theo ddi xu hudng phat trién bat thuong cla

virut theo phuong 4n thtr nhét;

Fig.2 1a luu db thé hién cach thuc hién budc 103 trong phuong phap theo ddi xu

hudng phat trién bat thuong cta virut theo phuwong an thir nhét;

Fig.3 13 Iuu dd thé hién mot phuong phap khac dé theo doi xu hudng phat trién bt

thuong cda virut theo phuong an thir nhit;

Fig.4 12 luu dd thé hién mot phuwong phap khac nita dé theo dodi xu hudng phat trién

bét thuong cta virut theo phwrong 4n thir nhét;

Fig.5 12 bidu dd khai luoc trong d6 khong phat hién thiy diém bt thuong trong luc
theo doi xu hudng phat trién cta virut biang phuong phép theo ddi theo mdt phuong an

thuc hién sadng che;

Fig.6 13 biéu dd khdi luge trong d6 phat hién thdy diém bat thuong va dua ra canh
bao trong luc theo ddi xu hudng phat trién cta virut bang phuong phép theo ddi theo mot
phuong an thuc hién séng ché;

Fig.7 1a mot biéu db khai luge khic trong d6 phat hién thiy diém bt thuong va dua
ra canh bao trong lic theo d&i xu hudng phat trién cua virut bing phuong phap theo dai

theo mdt phuwong an thuc hién sang ché;
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Fig.8 1a biéu dd khai luoc trong d6 khong dua ra canh bio vi khoéng dap tmg diéu
kién Cyy1 > A trong lic theo di xu huéng phat trién ctia virut bing phuong phap theo doi

dugc thé hién trén Fig.4 theo mot phwong 4n thuc hién sang ché;

Fig.9 14 so d6 thé hién két qua trong d6 cac do léch tidu chuidn duoc tinh bing
phwong phép theo dai theo mot phuwong 4n thuc hién sang ché dugc kiém tra dé xem c6

tuan theo phan phdi chudn hay khong;

Fig.10 1a so dd cu tric cia thiét bi theo ddi xu hudng phat trién bat thuong cla

virut theo phuong an tht hai;

Fig.11 1a so dd cu trac khac cia thiét bi theo doi xu huéng phat trién bit thuong

cua virut theo phuong an thir hai; va

Fig.12 1a so dd cu tric khac nita cia thiét bj theo ddi xu hudng phét trién bat
thuong cua virut theo phuong an thir hai.
MO té chi tiét sang ché

Cén phai hiéu ring phin mé ta vé cac phuong 4n 1am vi du thuc hién séng ché dudi
day chi nhdm muc dich dé 1am vi du va khong duoc coi 1a nham muc dich dé giéi han
pham vi ctia sang ché. Trong cac vi du, cach phan chia ra thanh céac khéi chirc ning,
mddun hodc bd phan dugc thé hién trén cic hinh vé khong dugc hiéu theo nghia 14 céc
khéi chirc nang, mddun hodc bd phan d6 nhét thiét phai duge st dung dudi dang 14 cac
bd phén riéng biét vé mat vat Iy. Cac khéi chirc ning, mddun hozic bd phan dugc thé hién
trén cac hinh v& hoac dugc mo ta trong sang ché co thé dugc sr dung dudi dang 1a cac bd
phén, mach, chip, chitc nang, modun, hodc phﬁn tr mach riéng biét. Theo cach khac hodc
theo cach bd sung, mdt hodc nhiéu khdi chirc ning hodc bd phén ciing c6 thé duge sir

dung & trong mot mach, chip, phén t& mach hoac by phan chung.

V6i cac virut duge quét va diét dinh ky bang cac chuong trinh chéng virut, cic loai
virut khac nhau c6 thé dugc quét va diét bang cac chuong trinh chéng virut khac nhau.
Déi v6i mdi loai virut bao gdm virut da biét, virut da bién dbi hodc virut méi, xu huéng
phat trién ctia loai virut c6 thé duoc theo ddi bang cach st dung phuong phép theo ddi xu
huéng phét trién bit thuong ciia virut. Phuong phép duge md td dudi diy st dung mot

loai virut dé lam vi du.
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Phuong 4n thit nhat

Nhu dugc thé hién trén Fig. 1, phuong phap theo doi xu huéng phat trién bat thuong
ctia virut theo mdt phuong 4n thuc hién sang ché c6 thé bao gdm céc bude tir 101 dén

104.

Budc 101 c6 thé thu nhan gia tri ¢ém s6 14n tim thiy virut m3i khi quét va diét virut.
Tim thdy virut ¢6 thé 1a truong hop khi virut duge tim ra bang chuong trinh chéng virut.
Viée tim thay virut ¢6 thé xay ra, vi du, khi chuong trinh chdng virut thuc hién thao tac
quét virut. Gia tri dém s6 1an tim thdy virut biéu thi s 1in tim thdy virut bing chuong
trinh chéng virut khi dang thuc hién. Chuong trinh chéng virut ¢6 thé diét virut khi tim
thdy virut, hodc c6 thé thyc hién thao tac bit ky khéc, nhu céch ly, theo yéu ciu ctia
ngudi dung. Budc diét virut c6 thé bao gdm budc xod t8p c¢6 thé bi nhifm virut. Theo
céch khéc hoic theo cach bd sung, bude diét virut ¢6 thé bao gdm budc 1am sach va khoi
phuc ndi dung cia tép bi nhiém virut tr& vé trang thai khong bi thay dbi do virut c¢6 thé

gay ra.

Céc gia tri dém s6 14n tim thiy virut twong ing c6 thé dugc luu trit trong co s¢ dit
liéu theo trinh ty thoi gian tir 1dn quét va diét virut du tién dén 1An quét va diét virut sau
cling bing chuong trinh chéng virut. Gia tri dém sé 1an tim thay virut twong ting c6 thé
dugc luu trit & dang “ID (md dinh danh) ctia chuong trinh chéng virut - ID cua virut -
ngdy - gid - gia tri dém sb 14n tim thiy virut”.

Céc trudong thong tin véi sb luong it hon hozc nhiéu hon c6 thé dugc luu trir. Thir tu
cla cac trudng thong tin c6 thé duge sip xép lai. Vi du, gia su, virut B duoc quét va diét
bang chuong trinh chdng virut A lac 12h08 ngay 21.02.2012, va gia tri dém sé 1in tim
thiy virut 1in sau ciing B bang 3354. C6 thé ¢6 N ban ghi trudc d6 luu trit cac gia tri dém
s6 1an tim thiy virut B. N gia tri dém sd 14n tim thiy virut trudc d6 c6 thd duoc luu triv
theo trinh tur thoi gian tir 14n quét va diét virut dau tién dén lan quét va diét virut sau cung.
Gia tri @ém sb 14n tim théy virut 1an sau cling, tirc 13, ban ghi hién thoi, dbi véi virut B ¢
thé dugc goi 1a ban ghi thir (N+1). Khi d6, gia tri dém s 1an tim thdy virut B 14n tht
(N+1) ¢6 thé duoc luu trit & dang “churong trinh chdng virut A - virut B - 21.02.2012 -
12:08 - 3354” trong co s¢ dit li€u ¢ sau muc gia tri dém sb 14n tim théy virut 1an thi N 13

14n sau cting ma chuong trinh chdng virut A da quét va diét virut B.
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Xu huéng phat trién ctia virut ¢ thé dugc theo ddi bing cach tim kiém trong co sé
dir lidu céc gia tri dém sb 14n tim thdy virut tvong tng mdi khi quét va diét virut trong
mot khoang thoi gian xé4c dinh hodc cic gia tri dém s 1an tim thay virut twong tmg mbi

khi quét va diét virut trong tit ca cac khoang thoi gian.

Theo cach khéc hoic theo cich bd sung, theo mot phuong an thuc hién sang ché, dé
theo ddi xu hudng phat trién cta virut mot cach c6 hidu qua va kip thoi, (N+1) gid tri
dém s6 1an tim thiy virut sau cing c6 thé dugc tim kiém trong co so dit liéu, trong d6 gia
tri @ém s 14n tim thiy virut 13n tha (N+1) 12 gia tri #ém s 14n tim thdy virut vao 1an quét
va/hodc diét virut sau ciing. N ¢6 thé 14 sé nguyén duong 1én hon 90.

Bude 102 c6 thé 13 bude thuc hién phép tinh gia tri trung binh dong trong M ngay
(vi du, 7 ngay) trén cac gia tri dém s 1an tim thdy virut twong tng dé thu dugc cac gia tri
trung binh dong trong M ngay tuong tng, trong d6 M la s6 nguyén duong. Trong phuong
an dugc md ta dudi ddy, M =7 dé 1am vi du. M khong chi c6 gia tri bing 7, va theo cach
khac, M ¢6 thé co6 gia tri bit ky nhu 4, 5, 6, 8, 9, 10, 11, v.v..

Cac gia tri trung binh dong trong M ngay tuong Ung co thé duoc tinh theo cong

M
thic B, = %ZAi—j , trong do6 B; 1a gia tri trung binh dong trong M ngay duoc tinh tu
j=0

gi4 tri dém sb 1an tim thy virut 1an tht i dén gia tri dém sb 14n tim thdy virut an thtr
(i-M+1), ie [M N+ 1] va i1a sb nguyén duong, N+1 14 téng s6 1an xé4c dinh va/hodic
Iuu trit gid tri dém s6 14n tim thdy virut, va A, 13 gia tri &ém s6 lan tim thdy virut 1an thu
(i)

Budc 103 ¢6 thé 1a budc tinh cac dd 16ch tiu chudn cua cac gia tri dém sb 14n tim
thdy virut twong @mg so v6i cac gié tri trung binh dong trong M ngay tuong ung.

Trong vi du nhu dugc thé hién trén Fig.2, buéc 103 c6 thé bao gdm cac budc con tir
103-1 dén 103-4. |

Budc con 103-1 ¢6 thé 13 budce tinh d6 1éch theo cong thire C; = A; — B;.

C; ¢6 thé 14 d6 1éch cia gia tri dém sb 1an tim théy virut 14n thi i so véi gia tri trung
binh dong trong M ngay dugc tinh tir gia tri dém s6 14n tim thdy virut 14n thir i dén gi tri

dém sb 1an tim thdy virut 1an thir (i-M+1), A; c6 thé 12 gia tri dém sb 1an tim thdy virut
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1an tht i, B; ¢6 thé 1a gia tri trung binh dong trong M ngay duoc tinh tir gia tri #ém s6 1an
tim thdy virut 14n tho i dén gia tri dém sb lan tim thdy virut 1an thG (i-M+1),
ie[M...N+1] vaila sdnguyén duong, va N+1 la téng s6 1an x4c dinh va/hodc luu trit
gia trj dém sd 1an tim thay virut.

Budce con 103-2 ¢6 thé 1 budc tinh gia trj trung binh ciia cac do 1&ch theo cong thirc
1 N

> G

E —
N max (M N L) it

Trong do6, E 1a gia tri trung binh cua cac d§ 1éch twong ing voi céac gia tri dém sb

1an tim thdy virut tuong tmg, vd L e [1. .. N] va L 1a sé nguyén duong.

Trong mot vi dy, gid tri L ¢6 thé b%mg 90. Nghia 1a, trong vi du nay, cdc dd léch
dugc tinh dua vao 90 gia trj dém sd 14n tim thiy virut sau ciing trong s6 N gia tri dém sd
lan tim thdy virut sau ciing dugc st dung @& 1am dit lidu tiéu chudn dé theo ddi gia tri
dém s6 14n tim thiy virut 14n tht (N+1) nhim tim ra diém bét thuong.

Budce con 103-3 ¢c6 thé 1a bude tinh do 1éch tidu chudn cta cac do 1éch theo cong

1 N 2
thire S = C,-E)".
N-max(M,N-L)-1 i=max(%[:,N_L)( i~ E)

Trong d6, S 1a do 1&ch tiéu chuan cua cac d§ 1éch tuong Umg véi cic gia tri dém soO

1an tim thdy virut twong tmg.

Buéc con 103-4 ¢6 thé 1a budce tinh do 1&ch tiéu chuin cta gia tri dém sb 1an tim
thdy virut 1an thir (N+1) so véi gia trj trung binh dong trong M ngay tuong tng theo cong

Trong do, Dy+; 1a d6 1éch tiéu chuin cia gia tri dém sb 1an tim théy virut 1an tht
(N+1) so véi gia tri trung binh dong trong M ngay tuong tng, va Cyy; 1a d léch cua gia
tri dém sb 1in tim thdy virut 1dn thr (N+1) so v6i gia tri trung binh dong trong M ngay
duoc tinh tir gia tri @ém s6 1an tim thiy virut 1an thie (N+1) dén gi4 tri @ém sb 1an tim thay

virut 1an tht (N-M+2).

Budc 104 c6 thé 1a bude xac dinh thoi diém xuit hién gia tri dém sb 1in tim thdy
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virut twong tng véi d 1&ch tiéu chuan, 1 diém bit thuong trong xu huéng phat trién coa
virut. Gia tri dém s 14n tim thdy virut c6 thé cho thdy tinh trang bét thudng néu do léch

tiéu chudn 16n hon ngudng dinh trude thir nhét.

Do d6, thoi diém xuét hién gia tri dém sé 1an tim thiy virut 1an tho (N+1) ¢6 thé
duoc x4c dinh 1a diém bit thuong trong xu hudng phat trién ciia virut néu Dys; > o,

trong d6 o; 1a ngudng dinh trudc thir nhét.

Vi du, gid tri ©; c6 thé bing 2,58 twong tmg véi khoang tin cdy bang 95% hoic
bing 1,96 twong Gmg voi khoang tin cdy bang 99%.

Theo mot phuong an thue hién sang ché, phép tinh gid tri trung binh dong trong M
ngdy c6 thé dwoc thuc hién trén céc gia tri dém s6 1an tim thiy virut twong mg dé thu
duoc cac gia tri trung binh dong trong M ngdy tuong Gng. Sau do, cac do léch tiéu chuin
cta cac gia tri dém sé 1an tim thdy virut twong {mg so véi cdc gid tri trung binh dong
trong M ngay tuong tng c6 thé duoe tinh. Vi cac do 1&ch tidu chuén twong tmg duge tinh
bang phép tinh gia tri trung binh dong trong M ngay c6 thé duoc coi 13 tuan theo phan
phdi chudn (xem phin mé ta dudi ddy lién quan dén budc kiém tra xem cac do léch tidu
chudn twong tmg, duge tinh bang phép tinh gia trj trung binh dong trong M ngay, c6 tuan
theo phan phdi chudn hay khong), khoang tin cdy c6 thé duoc sir dung dé xac dinh chinh
xac v& viée gia tri dém s6 14n tim thdy virut c6 ddu higu bét thuong hay khong, mdi khi
quét va diét virut, va con xac dinh xem xu huéng phat trién cta virut ¢6 diém bit thudng
hay khong. Vi du, ngudng dinh trude thir nhét c6 thé duoc thiét 1ap bang 1,96 twong tmg
v6i khoang tin cdy bing 95%. Trong trudng hop d6, thoi diém xuét hién gié tri dém sb
lan tim thdy virut trong tng véi do 1éch tiéu chuin c6 thé duge xac dinh 13 diém bt
thuong trong xu hudng phat trién ciia virut khi do 1éch tidu chuén 16n hon ngudng dinh

trude thir nhat br?lng 1,96.

Ngudi ¢6 hidu biét trung binh vé linh vuc ky thuat nay can phai hiéu rd ring, theo
phuong 4n khac dé thuc hién sang ché, khi theo ddi xu huéng phat trién cua virut dé tim
ra diém bAt thuong, ngudng dinh trude thi nhit c6 thé dugc thiét 1ap theo cac khoang tin
cay khéac nhau, va phép tinh gia tri trung binh dong trong M ngay cé thé dugc thuc hién
don gian bang cach sir dung it nhit M dit liéu. Thong thudng, ngudng niy co thé duogc

tim ra bang c4ch hoc va phén tich mot lwong 16n dit liéu lich sir. Tuy nhién, ddi véi virut
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méi hodc virut da bién ddi, khé co thé cung cép mot lugng 16n dit liéu lich st trong mot
thoi gian ngan. Do d6, viée sir dung dit liéu lich sir c6 thé khong phai 14 giai phap kha thi
dé phat hién virut méi hodic virut da bién ddi mot cach c6 hiu qua va kip thoi. Theo mét
s6 phuong 4n thuc hién sang ché, ngudng dinh trude tht nhét c¢6 thé dugc xac dinh ma
khong can c6 mot lwong 16n dir liéu lich str, cho nén virut méi va virut da bién doi ciing
c¢6 thé dugc phat hién mot cach chinh xac. Ngoai ra, mdi khi thu dugc gi tri dém s6 1an
tim thiy virut 14n sau cing khi quét va/hodic diét virut, viéc phét hién d4u hidu bat thuong
c¢6 thé duoc thuc hién bang cach st dung phuong phap duoc md ti trong séng ché. Theo
phuong phap nay, néu do léch tidu chuén da tinh cua gi tri dém sb 1an tim thiy virut 1an
sau cung so voi gia tri trung binh dong trong M ngdy tuong ing 16n hon ngudng dinh
trude thi nhat, thi c6 thé nhan thdy ring gia tri &ém s6 1an im thdy virut 14n sau cing c6
dAu hiéu bt thuong, va do do nhiéu loai virut khac nhau cé thé duogc phat hién mot cach
c6 hi¢u qua va kip thoi.

Theo cac phuong an khéic nita dé thuc hién sang ché, nhu duoc thé hién trén Fig.3,

phuong phap nay c6 thé con bao gdm cic budc 105 va 106 duge mé té dudi day.

Budc 105 ¢6 thé 1a bude dua ra canh bao sém cip do thir nhat & thoi diém xuat hién
gia tri dém s 14n tim théy virut 1an the (N+1), néu @, =Dy > 01, trong d6 o; la

ngudng dinh trude thir nhat va @, 13 ngudng dinh trudce thi hai.

Gi4 tri @, c6 thé bang 1,96 twong tmg v6i khodng tin cay bang 99%, va gié tri @, ¢6
thé bang 2,58 twong tmg v6i khoang tin cay bing 95%. Gia tri ©; va 0, cb thé duge thiét
1ap bing cac gia tri bat ky khac dwa vao khoang tin ciy mong mudn, nhu s& duge mo ta
dudi day.

Néu d6 1éch tiéu chudn dugc tinh dua vao gia tri dém s6 1an tim théy virut 14n tha
(N+1) nam trong khoang [1,96, 2,58), thi c6 thé thiy xic sult bang 95% la xé4c suét xay
ra truong hop xu hudng phét trién cta virut c¢6 diém bat thuong. Trong trudng hop do,
canh bdo sém cép d6 thir nhét, vi du, canh bio sém mau xanh, c6 thé dugc dua ra & thoi
diém xuét hién gié tri dém s6 1dn tim thdy virut 1in thir (N+1). Canh b4o sém cip do thu

nhét ¢ thé ra 1énh cho k¥ thuat vién thuc hién quy trinh x@ ly thich hgp.

Budce 106 c6 thé 1a bude dua ra canh béo sém cp do thir hai & thoi diém xuét hién

gia tri dém s6 14n tim théy virut 1an thit (N+1), néu Dysy > 0.
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Néu d6 1éch tiéu chudn duogc tinh dya vao gié tri dém sb 14n tim thay virut 1an thu
(N+1) nam trong khoang [2,58, ), thi c6 thé thiy x4c sudt bing 99% la xé4c suit xay ra
truong hop xu huéng phat trién cia virut ¢6 diém bét thuong. Trong truong hop d6, canh
bao sém ca“ip d6 tht hai, vi du, canh bdo sém mau do, c¢6 thé dugc dua ra & thoi diém xuét
hién gi4 tri dém sb 14n tim thiy virut 14n thir (N+1). Canh béo sém cip do6 thir hai c6 thé

ra 1énh cho k¥ thudt vién thyc hién quy trinh xt¢ ly thich hop.

Ngoai ra, theo mdt phuong 4n khac nita dé thuc hién sang ché, nhu dugc thé hién

trén Fig.4, phuong phap nay c6 thé con bao gdm cac budc 107 va 108.

Budc 107 c6 thé 1a bude dua ra canh bao sém cip d6 thir nhat & thoi diém xuét hién
gié tri dém sb 1an tim théy virut 1an thi (N+1), néu @, = Dysp > 01 va Caeg > Ay trong do
®; 1a ngudng dinh trudc thir nhit, @, 12 ngudng dinh trude tht hai, va A 1a ngudng thay

ddi dinh truée.

Vi du, gid tri o, ¢6 thé bang 1,96 tuong tmg véi khoang tin ciy bang 99%, va gia tri
o, ¢ thé bang 2,58 tuong ing véi khoang tin ciy bang 95%. Gia tri ®; va o, c6 thé duge
thiét 1ap bing cac gia tri bt ky khac dua vao khoang tin cdy mong mudn, nhu s& duoc
mo ta dudi day.

Pidu kién dinh truéc Cysp > A c6 thé duge bd sung thém dé canh bao sém cip do
thtr nhit ngoai budc 105 néu trén. Vi dy, gid tri A c6 thé bang 500. Trong d6, Cy. 12 d0
1éch cua gia tri dém s 1an tim thy virut lan tha (N+1) so véi gia tri trung binh dong
trong M ngay dugc tinh tir gid tri dém s6 14n tim thdy virut 1dn thar (N+1) dén gia tri dém
sb 1an tim thdy virut 1an thir (N-M+2). Nghia 13, Cyy, 12 gia tri thay d6i cua gia tri dém s
14n tim thiy virut 1an thir (N+1) so véi gid trj trung binh dong trong M ngay dugc tinh tir
gia tri dém s6 14n tim thiy virut 1an tha (N+1) dén gia tri dém s6 1an tim thiy virut lan
thir (N-M+2). Gia tri Cns; nho hon 500 c6 thé biéu thi mirc d6 thay d6i nhé hon ciia gia
tri @ém s 14n tim thdy virut 1an th (N+1), truong hop nay c6 thé ¢ ¥ nghia thip hon dé
phét hién xu huéng phat trién bét thudng ctia virut. Gia trj Cy.; 16n hon 500 c6 thé biéu
thi mtc do thay dbi 16n hon cta gia tri dém s6 14n tim thdy virut 1an thir (N+1), trudng
hop nay c6 thé c6 ¥ nghia cao hon dé phat hién xu huéng phat trién bt thudng cia virut

va c6 thé phan anh xu hudng phat trién cia virut dang tin cdy hon.
Budce 108 ¢6 thé 1 bude dwa ra canh béo sém cip do thi hai & thoi diém xuit hién
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gia tri dém sb 1an tim théy virut 1an tht (N+1), néu Dy > @, VA Cns1 > A

Diéu kién dinh truéc Cysg > A 6 thé dugc bd sung thém dé canh bao sém cép do
thtr hai ngoai budc 105 néu trén. Vi du, gia tri A c6 thé bang 500. C6 thé xem théng tin

mo ta lién quan dén budc 107 néu trén.

Mot sb biéu d6 khai luge vé hidu qua phat hién khi theo dai xu hudng phat trién cua
virut bang phuong phap theo phwong an thuc hién sang ché dugc thé hién va mé ta dudi
day.

Fig.5 1a bidu d khai luoc trong d6 khoéng phat hién thiy diém bét thuong khi theo
doi xu huéng phét trién cua virut dwoc xac dinh 13 Virus.Win32.Loader.b[1023] bing
phuong phap theo ddi d3 dugc md ta trén day. Trén hinh v&, truc hoanh biéu thi thoi gian
quét va diét virut, va truc tung biéu thi gia tri &ém s6 1an tim thdy virut khi quét va diét

virut.

Fig.6 1a biéu db khai luoc trong d6 phat hién thiy diém bat thuong va dua ra canh
béo khi theo di xu hudng phat trién ctia virut duogc xac dinh 12 Virus.Win32.ICE.a[1040]
bang phuong phép theo d&i nhu s& duge md ta dudi day. Fig.7 1a biéu dd khéi lugc trong
d6 phat hién thay diém bat thudng va dua ra canh bao khi theo ddi xu huéng phét trién
cta virut dugc xac dinh 13 Trojan.Win32.BHO.ds[1408] bing phuwong phép theo dbi theo
cac phuong an da dugc md ta trén day. Trén hinh v&, tryc hoanh biéu thi thoi gian quét va
diét virut, truc tung biéu thi gi4 tri dém s6 1an tim thdy virut khi quét va diét virut. Trén
biéu dd, diu hinh tam gidc biéu thi canh bdo sém mau xanh, tirc 12 canh bao sém cép do
thir nhét, va ddu hinh tron bidu thi canh bao sém mau do, tirc 13 canh bao sém cp do thi

hai.

Fig.8 1a biéu db khai luge trong d6 khong dua ra canh bdo vi khong dép tng didu
kién Cyi1>MA khi theo ddi xu hudng phat trién coa virut dugec xac dinh 1a
Trojan. Win32.Pasta.ghc[1291] bing phuong phap theo doi duge thé hién trén Fig.4. Trén
Fig.8, truc hoanh biéu thi thoi gian quét va diét virut, va truc tung biéu thi gié tri dém s6

l4n tim thiy virut khi quét va diét virut.

Phuong phap theo ddi theo phuong an thuc hién sang ché dya trén tiéu chuan Pauta

v6i nguyén tic hoat dong 13 dit liéu tusn theo phan phéi chuin c6 thé c6 diém bat thudong
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dugc xdc dinh chinh x4c trong khoang tin cdy. Céc do léch tiéu chuén tuong tng duoc
tinh bang phép tinh gié tri trung binh dong trong M ngay theo cac phuong 4n da dugc md
ta trén day c6 thé tuan theo phan phéi chuan. Quy trinh thuc hién dugc mo ta chi tiét dusi
day, trong d6 cac d6 1éch tiéu chudn twong tng duoc tinh bing phép tinh gi trj trung

binh déng trong M ngay duogc kiém tra dé xem c6 tuén theo phan phéi chuén hay khong:

Péi v6i chuong trinh chéng virut, cac gia tri dém sd 1dn ma mdi loai virut dugc quét
va diét béng chuong trinh chéng virut ¢6 thé duge dua vao tap hop dit li€u theo thir tu lan
lwot tir 14n quét va diét virut dau tién dén 1an quét va diét virut sau cling. Mdi loai virut c6

thé c6 mot tap hop dit lidu tuong tng.

Truée tién, 10 tAp hop di liéu miu ¢ thé dugc chon ngiu nhién. Cac tip hop dit
liéu mAu c6 thé 1a dit 1iéu mAu cua virut D1000 dugc thé hién & cac cot 1-2 trong bang 1,
dit lidu miu cta virut D1003 duge thé hién & cac cot 4-5 trong bang 1, dit liéu mau cla
virut D1021 dugc thé hién & cac cot 7-8 trong bang 1, dit liéu mau ciia virut D1022 dugc
thé hién & céc cot 1-2 trong bang 2, dit li€u mau cta virut D1026 dugc thé hién & cac cot
4-5 trong bang 2, dit li€u mau ctia virut D1070 dugc thé hién & céc cot 7-8 trong bang 2,
dit liéu mau cia virut D100000 dugc thé hién & cac cot 1-2 trong bang 3, dit liéu mau cia
virut D200000 dugc thé hién & cac cot 4-5 trong bang 3, dit liéu mau cia virut D400015
duge thé hién & cac cot 1-2 trong bang 4, va dit liéu mAu cta virut D500003 duge thé
hién & cac cdt 4-5 trong bang 4. Cac bang c6 céc tap hop dir liéu mau duge thé hién dudi
day.

Sau do, phép tinh gid tri trung binh dong trong M ngay cé thé dugc thuc hién trén
mdi tap hop dir liéu mau dé thu dugc cic gia tri trung binh dong trong M ngay & budc
102 trong phuong phéap da dugc mo ta trén day. Ngoai ra, cac do 1éch tiéu chudn cua cac
gia tri dém s 14n tim thdy virut twong tng so v6i cdc gia tri trung binh dong trong M
ngay tuong tng ¢ thé dugce tinh tir cac gia tri trung binh dong trong M ngay & budc 103
da dugc mo ta trén day.

Céc cdt 3, 6 va 9 trong cic bang 1-2 1a cac do 1éch tidu chudn cta cac gia tri dém sd
lan tim thdy virut dugc thé hién trong cic bang 1-2 so véi céc gid tri trung binh dong
trong M ngay tuong ing; va cac cot 3 va 6 trong cac bang 3-4 1a cac do 1éch tiéu chuin

cua cac gia tri d€m so l1an tim thay virut dugc the hién trong céc bang 3-4 so véi cac gid
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tri trung binh ddng trong M ngay tuong ng.

Céac d6 léch tiéu chuin d3 tinh ctia mdi tap hop dit liéu mau duoc nhép vao phén

mém phan tich théng ké, vi du phin mém phan tich thdng ké SPPS nhu phin mém thir

nghiém Kolmogorov-Smirnov (K-S). Fig.9 14 so @b thé hién két qua, cho thdy ring cac

d06 1éch tiéu chudn da tinh cia mdi tap hop dit lidu mau c6 thé tuan theo phan phdi chuin.

Céch st dung phin mém phan tich théng ké thir nghiém K-S dé kiém tra xem dit liéu c6

tuan theo phan phdi chudn hay khong khong duge mo ta trong séng ché.

Bang 1

D1000 D1003 DI021

Gid tri Gid tri Gid tri
Thoi gian quét| ™| Bolech | Tho gian quét | %] Bolech | Thoi gian quét| | Do lech
vadietvirat |0 ey chudn | vadistvirut | 0™ tiew chudn | vadietvirue | ™| tiéu chudn

thay thay thay

virut virut virut
201107052155 1895 201107052155| 43 201107052155 | 18005
201107062002 2222 201107062002| 70 201107062002 | 24150
201107070112 2108 201107070112| 42 201107070112 21124
201107091516 2016 201107091516| 37 201107091516 | 21236
201107101803 | 1537 201107101803| 52 201107101803 | 22956
201107112201 2068 201107112201] 75 201107112201 | 21388
201107121230| 2105 |1,328076819 |201107121230| 36 |-1,177678718|201107121230| 22610 | 0,676634367
201107131230| 1487 |-2,817030456|201107131230| 39 |-0,849222794|201107131230] 16610 |-2,484412126
201107141230 1694 |-0.725433447|201107141230| 27 | -1,38789051 201107141230 22899 | 1,040109951
201107151230| 1553 |-1,182474371|201107151230| 40 | -0,16603447 |201107151230| 23467 | 1,167236879
201107161230 1334 |-2,082802674|201107161230| 27 |-1,230231666|201107161230 22874 | 0,716570751
201107181230| 1488 |-0,890476003|201107181230| 48 |0,753642119 201107181230 15126 |-2,896076055
201107191058 1314 |-1,381371811]201107191058| 41 |0,556568565 |201107191058 | 13962 |-2,952282817
201107191701 1312 |-0,557216995(201107191701| 41 | 0,49087738 |201107191701] 21239 | 1,119982718
201107201100| 1304 |-0,422855427|201107201100] 36 |0,070453796 |201107201100| 25376 | 2,691981532
201107211214| 1250 | -0,35302973 |201107211214| 22 |-1,151402244|201107211214| 26306 | 2,93354605
201107220859| 1102 |-0.971939316|201107220859| 18 |-1,230231666|201107220859| 26693 | 2,893298272
201107230853 956 |-1,653268842|201107230853| 8 |-1,900281753|201107230853] 23434 | 1,07374059
201107240849 | 808 |-2,029904419|201107240849| 19 |-0,507628632|201107240849 | 22550 | 0,014064076
201107250856| 1067 |0,149503694 |201107250856| 24 |0,175559692 |201107250856| 21278 | -1,24864185
201107261323 | 1034 |0,199228054 |201107261323| 11 |-0,625872765|201107261323 | 21255 | -1,26242107
201107270854 1070 |0.713399094 |201107270854| 12 |-0.218587418|201107270854| 21346 |-0,899101184
201107280836| 931 |0,021489916|201107280836| 14 |0,070453796 |201107280836 19533 |-1,359809795
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201107281427 931 |0,202401949|201107281427| 14 |0,123006744 201107281427 19530 |-0,803814374
201107290840| 963 [0,431980376 (201107290840 10 |-0,271140366|201107290840| 24643 | 1,888349394
201107300841 | 822 1-0,627042692(201107300841| 7 |-0,389384499|201107300841 | 22932 |0,926217302
201107310839 | 746 |-0,850273329(201107310839| 4 |{-0,402522736(201107310839| 23522 |1,073039951
201107311623 | 746 |-0,545579379|201107311623| 4 |-0,310555077|201107311623 | 23439 | 0,857788294
201107311810| 746 |-0,202798686(201107311810( 4 {-0,205449181|201107311810| 23439 | 0,694850963
201107312014| 746 |-0,007075142(201107312014| 4 |-0,074066811{201107312014 | 23522 | 0,429542591
201108010900| 985 | 1,70577036 {201108010900| 7 |0,293803825 (201108010900 21573 {-0,791592128
201108011242 985 |1,682495128|201108011242| 7 |0,333218536{201108011242| 21368 |-0,648350519
201108011440| 985 |1,510046816|201108011440| 7 |0,333218536{201108011440| 21578 |-0,428505788
201108100931 0 |[-4,995380603(201108100931| 0 |-0,258002129|201108020913| 21320 |-0,397677703
201108110917| 829 |1,056179787{201108110917| 9 |0,504015617|201108030922 20743 |-0,502228508
201108120903 780 |0,657326943|201108120903| 7 |0,280665588 |201108041329 (22002 |0,295720675
201108130851 731 {0,310314389|201108130851| 26 |1,739009894 201108051239 19897 | -0,56917839
201108140835| 562 |-0,493739089{201108140835| 9 |0,149283218|201108061540| 20041 | -0,37144269
201108150839 793 |1,420119783|201108150839| 32 |1,936083449 (201108071734 | 18265 | -1,09769322
201108161313| 753 |1,369337458|201108161313| 8 |-0,284278603|201108080908 | 19282 |-0,364747702
201108170843 | 737 [0,471125085|201108170843| 24 |0,871886252 (201108090903 | 20241 |0,241849374
201108171943| 738 |0,574805665|201108171943| 24 |0,674812697 |201108100931| 18908 |-0,341704487
201108180938 751 |0,701761478 201108180938 3 |-1,203955192{201108110917| 18383 |-0,346064014
201108181308| 751 |0,680602175|201108181308| 3 |-0,901775742(201108120903 | 18420 | -0,21091867
201108181453 | 751 |0,480646771(201108181453| 3 -0,82294632 {201108130851 | 17925 |-0,315936567
201108181759| 751 {0,525081305|201108181759| 3 |-0,441937447|201108140835| 15802 |-1,281104758
201108190849 655 |-0,082190664|201108190849| 8 |0,017900848 201108150839 | 17039 |-0,432398223
201108200852| 570 |[-0,534999728|201108200852| 6 |0,070453796 (201108161313 | 17239 |-0,089708243
201108210855| 478 |-0,941258328/201108210855| 5 0,22811264 201108170843 | 17357 | 0,095338119
201108220841| 627 |0,293386948|201108220841| 38 | 2,80320709 |201108171943| 17352 |0,172875425
201108230905| 439 |-0,768810016/201108230905| 46 |2,974004171|201108180938| 17967 | 0,543279543
201108231309| 439 |-0,438724904|201108231309| 46 | 2,40905998 |201108181308| 17967 | 0,540009898
201108231831| 439 |-0,108639792(201108231831| 46 1,84411579 201108181453 | 17967 | 0,371467461
201108240837| 462 |0,265879855|201108240837| 4 |-1,965972938|201108181759| 17967 | 0,299223866
201108241631 462 |0,380140086 (201108241631 4 |-1,939696464|201108190849| 18767 |0,616223776
201108250911 497 {0,619240199 {201108250911| 6 |[-1,768899383|201108200852| 15847 |-0,857452129
201108260841 479 |0,642515432|201108260841| 15 |-0,639011002|201108210855| 15388 |-0,954685156
201108270841 356 |-0,180581419{201108270841| 5 |-1,020019874|201108220841| 16897 {-0,049071221
201108271532 356 |-0,092770315{201108271532| 5 |-0,481352158(201108230905]| 16329 (-0,231081483
201108280851| 315 |-0,265218627|201108280851| 1 |-0,258002129|201108231309| 16325 | -0,10543368
201108281238 315 |-0,109697757(201108281238| 1 |-0,218587418|201108231831| 16330 |0,024729348
201108290920| 359 |0,325125901|201108290920| 8 |0,372633247|201108240837| 17871 |0,934235718
201108291222 | 359 |0,471125085|201108291222| 8 |0,346356773|201108241631| 17869 |0,775735763
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201108300841| 316 |0,325125901(201108300841 1 |-0,113481522|201108250911| 16771 | 0,069725897
201108301851 316 |0,367444505(201108301851 1 |-0,060928574(201108260841 | 16329 |-0,126919922
201108310852 | 368 |0,739848221|201108310852| 3 0,149283218 201108270841 16082 [-0,242291696
201108311700| 368 |0,683776071|201108311700| 3 0,123006744 |201108271532| 16083 | -0,22290737
201109011158| 378 [0,691181827(201109011158| 14 |0,963853911 201108280851 13940 |-1,204657334
201109021211 293 |0,131518287|201109021211| 2 |-0,060928574|201108281238| 13940 |-0,898634092
201109031504 | 183 |[-0,496912984(201109031504| 3 0,09673027 201108290920 16421 |0,566089212
201109041542 158 |-0,514898391|201109041542 1 |-0,087205048{201108291222| 16419 | 0,592402073
201109041700| 158 |[-0,347739905|201109041700 1 |-0,087205048{201108300841| 15302 |0,063653698
201109050848 | 195 | 0,10930102 [201109050848| 29 |[2,146295241(201108301851| 15368 | 0,15520377
201109051321 195 [0,292328983 201109051321 29 |1,804701079|201108310852| 14833 |-0,039028738
201109051827| 195 [0,485936596|201109051827| 29 |1,607627524 (201108311700 14888 |-0,082857557
201109060932| 187 [0,538834852(201109060932| 9 |-0,323693314(201109011158| 12459 | -1,29122509
201109061224 | 187 [0,534602991{201109061224| 9 |-0,402522736(201109021211 | 13549 |-0,473658035
201109061949| 187 [0,503922003 (201109061949 9 |-0,507628632|201109031504| 15538 | 0,678814131
201109062121 187 [0,473241015(201109062121| 9 |-0,612734528|201109041542| 13558 |-0,264400727
201109071244 | 235 |0,786398686(201109071244| 3 -0,82294632 (201109041700 13560 |-0,122560394
201109071502 | 235 [0,744080082 (201109071502 3 |-0,481352158|201109050848]| 12797 | -0,37985035
201109081134| 191 | 0,42245869 [201109081134| 2 |-0,218587418|201109051321| 12792 |-0,219404178
201109090918 | 172 |0,297618808|201109090918| 8 0,346356773 [201109051827| 12792 |-0,245327795
201109100928 | 182 [0,376966191(201109100928| 2 |-0,113481522|201109060932| 13516 | 0,151778427
201109110917| 138 |0,102953229 201109110917 1 ]-0,100343285|201109061224 | 13516 | 0,3091885
201109120830 94 |-0,124509268{201109120830( 9 0,635397987 {201109061949| 13518 | 0,31339233
201109062121 13518 |0,316661975
201109071244 | 14946 | 0,92754073
201109071502 | 14946 | 0,759854628
201109081134 12401 |-0,596581133
201109090918 | 12045 |-0,676064656
201109100928 | 16002 | 1,286734635
201109110917 13852 {0,089110223
201109120830 13700 |-0,007889258
Béang 2
D1022 D1026 D1070
Gia tri Gia tri Thoi gian quét | Gid tri
Thot gian quét| ™| Botech | Thot gian quet| S| potgen | VA VI dem Ol o tech
va diét virut fan :dm tiéu chuén | va diét virut fan fim tiéu chudn fan 'fim tiéu chuin
thay thay thay
virut virut virut
201107052155 | 25475 201107052155{27313 201107112201 | 60997
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201107062002

38796

201107062002

46585

201107121230

73607

201107070112

30555

201107070112

25112

201107131230

50082

201107091516

20901

201107091516

46338

201107141230

64657

201107101803

17781

201107101803

24895

201107151230

67143

201107112201

14802

201107112201

25152

201107161230

60570

201107121230

16964

-0,234138052

201107121230

32267

0,006325427

201107181230

50154

-1,184141483

201107131230

38402

0,304906424

201107131230

27968

-0,122270621

201107191058

50540

-0,933472986

201107141230

72207

1,103707454

201107141230

21081

-0,217228773

201107191701

50334

-0,517609778

201107151230

90849

1,379638606

201107151230

30552

0,03729086

201107201100

61431

0,745924032

201107161230

101604

1,358342381

201107161230

27535

0,027604752

201107211214

75280

2,390251462

201107181230

68861

0,256657779

201107181230

9021

-0,448018277

201107220859

63509

0,889878879

201107191058

74471

0,176476588

201107191058

8122

-0,40311338

201107230853

65829

1,099058206

201107191701

74170

-0,056661651

201107191701

8096

-0,30278521

201107240849

63865

0,575986069

201107201100

122514

0,942885189

201107201100

24444

0,19055386

201107250856

61315

0,030702557

201107211214

187754

2,28375729

201107211214

34484

0,428428108

201107261323

64780

0,217556215

201107220859

191758

1,997288084

201107220859

36393

0,459887048

201107270854

57899

-0,632705078

201107230853

197955

1,789074053

201107230853

38082

0,465223608

201107280836

60763

0,025730715

201107240849

202890

1,398037947

201107240849

39368

0,375953326

201107281427

60767

0,078497014

201107250856

218393

1,258889247

201107250856

44591

0,376338094

201107290840

67903

0,990534882

201107261323

241846

1,245112343

201107261323

47645

0,300342297

201107300841

73749

1,581784126

201107270854

219267

0,243560876

201107270854

48748

0,230987924

201107310839

77833

1,811708038

201107280836

223486

0,219194819

201107280836

27872

-0,352520614

201107311623

77838

1,563630233

201107281427

223495

0,094695626

201107281427

27874

-0,316833412

201107311810

77838

1,183808122

201107290840

280277

1,333445687

201107290840

55163

0,410636786

201107312014

77832

0,857857164

201107300841

258646

0,519122547

201107300841

88620

1,184132726

201108010900

81971

1,005850443

201107310839

270050

0,629852696

201107310839

95392

1,169925597

201108011242

81958

0,73638038

201107311623

270051

0,519016419

201107311623

95393

0,970260452

201108011440

81976

0,582062765

201107311810

270050

0,319379052

201107311810

95392

0,775153967

201108020913

85530

0,909347167

201107312014

270052

0,13639975

201107312014

95392

0,492767955

201108030922

75655

-0,365844757

201108010900

267638

-0,10353064

201108010900

77511

-0,238307349

201108041329

64935

-1,549505247

201108011242

267639

-0,053827657

201108011242

77510

-0,331797529

201108051239

61330

-1,71586196

201108011440

267639

-0,089175931

201108011440

77511

-0,285307557

201108061540

75566

0,304439642

201108020913

249593

-0,505293472

201108020913

12378

-1,8449424

201108071734

60669

-1,276453934

201108030922

211568

-1,321656616

201108030922

17796

-1,361795491

201108080908

59019

-1,059159645

201108041329

149049

-2,566224029

201108041329

46046

-0,328376442

201108090903

45574

-2,090845573

201108051239

148916

-2,093741065

201108051239

25939

-0,626554658

201108100931

48845

-1,143966708

201108061540

161778

-1,323751649

201108061540

57632

0,384422397

201108110917

48970

-0,823178085

201108071734

158222

-0,991514034

201108071734

58310

0,48457073

201108120903

49623

-0,513095116

201108080908

139819

-0,995448608

201108080908

50327

0,364552493

201108130851

43825

-0,68158534

201108090903

146887

-0,397275467

201108090903

66830

0,619958763

201108140835

42834

-0,473987097
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201108100931

136254

-0,393804709

201108100931

63716

0,336744664

201108150839

41603

-0,306373137

201108110917

148280

-0,05989264

201108110917

43556

-0,243041665

201108161313

45116

0,170790415

201108120903

149564

-0,027111075

201108120903

17605

-0,967923045

201108170843

42232

-0,087802551

201108130851

158085

0,221855864

201108130851

14259

-0,88448283

201108171943

42241

0,041579654

201108140835

182168

0,790364441

201108140835

32181

-0,250523723

201108180938

43164

0,28769539

201108150839

171568

0,373916726

201108150839

21044

-0,454099279

201108181308

43163

0,30017262

201108161313

153767

-0,142911754

201108161313

13719

-0,446420655

201108181453

43163

0,293905431

201108170843

131536

-0,73604188

201108170843

6183

-0,426425282

201108181759

43163

0,264188671

201108171943

131578

-0,669236669

201108171943

6186

-0,2700465

201108190849

47762

0,82703555

201108180938

131863

-0,59181872

201108180938

3009

-0,302011492

201108200852

44805

0,383722436

201108181308

131864

-0,488725811

201108181308

3009

-0,254961098

201108210855

41524

-0,040122389

201108181453

131864

-0,290998736

201108181453

3009

-0,132956288

201108220841

42867

0,144616807

201108181759

131863

-0,134960063

201108181759

3009

-0,057529278

201108230905

48330

0,774650234

201108190849

159646

0,606367103

201108190849

60306

1,425047475

201108231309

48324

0,675537217

201108200852

210242

1,689125658

201108200852

116859

2,617806343

201108231831

48331

0,578024334

201108210855

219746

1,60406654

201108210855

131900

2,532375374

201108240837

42803

-0,064638717

201108220841

211268

1,058685867

201108220841

101924

1,241115981

201108241631

42803

-0,026502207

201108230905

200454

0,491541224

201108230905

87826

0,473659221

201108250911

44158

0,1040039

201108231309

200413

0,220971469

201108231309

87809

0,118506114

201108260841

43456

-0,000823878

201108231831

200454

-0,047507183

201108231831

87827

-0,235697621

201108270841

45323

0,305411152

201108240837

136879

-1,707252713

201108240837

18647

-2,086768881

201108271532

45324

0,362692113

201108241631

136879

-1,418888937

201108241631

18647

-1,676021028

201108280851

42132

0,055142688

201108250911

134639

-1,145996172

201108250911

15614

-1,278476561

201108281238

42132

0,067924705

201108260841

180533

0,237562714

201108260841

35523

-0,417918571

201108290920

45860

0,506799354

201108270841

245048

1,837377727

201108270841

159819

2,919853147

201108291222

45860

0,474377606

201108271532

245044

1,661839133

201108271532

159820

2,618713893

201108300841

45351

0,370407041

201108280851

266089

1,982894069

201108280851

174767

2,692693843

201108301851

45352

0,369987959

201108281238

266089

1,475015663

201108281238

174766

2,03973474

201108310852

40005

-0,241682034

201108290920

227585

0,059064346

201108290920

149330

0,748525535

201108311700

40006

-0,201050079

201108291222

227586

-0,306249632

201108291222

149328

0,189240632

201109011158

36208

-0,594644765

201108300841

199070

-1,163715512

201108300841

109464

-1,287050188

201109021211

35905

-0,445413288

201108301851

199070

-0,9829924

201108301851

109464

-1,076452622

201109031504

35841

-0,263093341

201108310852

192613

-0,954565988

201108310852

53516

-2,26978446

201109041542

48139

1,32366739

201108311700

192618

-0,66564013

201108311700

53516

-1,762681581

201109041700

48139

1,270577254

201109011158

139937

-1,619273126

201109011158

65958

-0,943369013

201109050848

36776

-0,183105727

201109021211

138255

-1,314428164

201109021211

42586

-1,181172163

201109051321

36775

-0,121691088

201109031504

150974

-0,663336773

201109031504

106226

0,86220347

201109051827

36775

-0,132491987

201109041542

128246

-1,010302508

201109041542

63273

-0,202097366

201109060932

33541

-0,518695583

201109041700

128247

-0,731895052

201109041700

63273

-0,008914719

201109061224

33540

-0,474996705

201109050848

97355

-1,207447848

201109050848

30433

-0,873792981

201109061949

33545

-0,196325876
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201109051321 | 97354 | -0,83302657 |201109051321| 30433 |-0,777253935|201109062121| 33544 | 0,081563936
201109051827 | 97355 |-0,665624408|201109051827 | 30433 |-0,628679245|201109071244 | 33786 | 0,170790415
201109060932 | 76077 |-1,006678455|201109060932 | 20309 |-0,831899309|201109071502 | 33787 | 0,227842786
201109061224 | 76077 |-0,712285073|201109061224| 20309 |-0,472572309|201109081134| 34367 | 0,351053048
201109061949 | 76077 |-0,507227348|201109061949| 20309 |-0,292885807|201109090918| 31504 | 0,00809115
201109062121 | 76077 |-0,302165694|201109062121 | 20308 |-0,113224398(201109100928 | 41393 | 1,1771409
201109071244 | 67021 |-0,432104896|201109071244 | 12095 |-0,276972318|201109110917 | 40673 | 0,945350166
201109071502 | 67020 | -0,31290028 |201109071502 | 12096 | -0,20025299 [201109120830 | 39532 |0,679137517
201109081134 | 81116 |0,138773859 |201109081134|24175 | 0,179541977 |201109081134| 2695 |-3,640612747
201109090918 | 87149 | 0,26124877 |201109090918| 31885 | 0,356844593 |201109090918| 1336 |-3,203662068
201109100928 | 88500 | 0,249590482 |201109100928 | 9678 |-0,248821544(201109100928 | 2332 |-2,460609703
201109110917 | 72714 |-0,171534698|201109110917| 15026 |-0,070159695|201109110917 | 2714 |-1,861245497
201109120830 | 65904 |-0,318922025|201109120830 | 15956 |-0,024732016(201109120830 | 2509 |-1,147871795
Bang 3

D100000 D200000

Thoi gian quét | Gia tri dém sb 1an Do léch Thoi gian quét | Gia tri dém s 1an Do léch
va diét virut tim thiy virut tidu chuén va diét virut tim thy virut tiéu chuin

201107052155 4601 201107052155 1192
201107062002 5749 201107062002 2020
201107070112 5038 201107070112 1877
201107091516 5500 201107091516 1354
201107101803 5042 201107101803 1303
201107112201 4752 201107112201 1722
201107121230 5578 0,792694815 | 201107121230 2180 0,874004445
201107131230 4950 -0,542204571 | 201107131230 1478 -0,453100915
201107141230 6203 1,797596946 | 201107141230 2088 0,619302301
201107151230 6146 1,373636277 | 201107151230 1708 -0,016432209
201107161230 5481 0,069401597 | 201107161230 1451 -0,500315241
201107181230 6216 1,186553433 | 201107181230 1475 -0,501336091
201107191058 7384 2,746233559 | 201107191058 2486 1,109820859
201107191701 7380 2,23140408 | 201107191701 3003 1,823395203
201107201100 5845 -1,043248998 | 201107201100 1638 -0,655994908
201107211214 5912 -0,829440034 | 201107211214 2346 0,542993743
201107220859 5410 -1,610968063 | 201107220859 2021 -0,117496387
201107230853 5358 -1,678768011 | 201107230853 1583 -0,933666183
201107240849 4921 -2,175029869 | 201107240849 2128 -0,126684039
201107250856 5560 -0,403510072 | 201107250856 1622 -0,8101433
201107261323 5932 0,736429299 | 201107261323 2200 0,427382449
201107270854 5879 0,622491627 | 201107270854 1679 -0,513841507
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201107280836 5429 -0,12780904 201107280836 1688 -0,329833244
201107281427 5430 -0,131466298 | 201107281427 3462 2,471635129
201107290840 5210 -0,523074295 | 201107290840 3528 2,093154888
201107300841 5499 -0,116555936 | 201107300841 3653 1,927266718
201107310839 5162 -0,668239329 | 201107310839 4542 2,770233835
201107311623 5174 -0,431361503 | 201107311623 4543 2,174057273
201107311810 5173 -0,234713522 | 201107311810 4543 1,443128475
201107312014 5161 -0,182949246 | 201107312014 4542 0,712965314
201108010900 5790 0,954458176 | 201108010900 4153 -0,158330398
201108011242 5647 0,54990911 201108011242 4153 -0,317838254
201108011440 5801 0,768219316 201108011440 4153 -0,445444538
201108020913 6404 1,606294189 | 201108020913 4511 0,20202975

201108030922 6385 1,228189916 201108030922 3393 -1,501769363
201108041329 6515 1,106656399 201108041329 3702 -0,735110804
201108051239 6286 0,33919475 201108051239 3042 -1,531374021
201108061540 6289 0,204720165 201108061540 2788 -1,636776812
201108071734 6346 0,12032189 201108071734 2232 -2,139800786
201108080908 6378 0,021013252 | 201108080908 2632 -1,037027274
201108090903 6181 -0,304201435 | 201108090903 2496 -0,765736313
201108100931 8228 3,20845478 201108100931 3315 0,717303927
201108110917 6502 -0,186887832 | 201108110917 1938 -1,292495056
201108120903 5603 -1,765135579 | 201108120903 2309 -0,4426372

201108130851 5759 -1,308822238 | 201108130851 1394 -1,721507385
201108140835 5333 -1,862756251 | 201108140835 2489 0,169107329
201108150839 5976 -0,483407106 | 201108150839 2351 -0,005713281
201108161313 5369 -1,450330012 | 201108161313 2574 0,372766959
201108170843 5817 0,110194097 201108170843 3597 2,128374223
201108171943 5819 0,306279423 201108171943 3597 1,704976571
201108180938 6574 1,51992662 201108180938 2439 -0,39695415
201108181308 6574 1,290644639 201108181308 2439 -0,663651285
201108181453 6572 0,938141176 | 201108181453 2439 -0,650890657
201108181759 6575 0,775533833 201108181759 2439 -0,673349363
201108190849 5964 -0,595094157 | 201108190849 1880 -1,494878623
201108200852 5709 -1,066880515 | 201108200852 2448 -0,186914206
201108210855 5401 -1,555827856 | 201108210855 2399 0,031292541
201108220841 5781 -0,584403709 | 201108220841 2682 0,474851987
201108230905 6449 0,766250023 201108230905 2114 -0,456929104
201108231309 6447 0,797477384 | 201108231309 2113 -0,375516294
201108231831 6450 0,838551212 201108231831 2114 -0,290785721
201108240837 6310 0,465510835 201108240837 1870 -0,724136664
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201108241631 6311 0,298120923 | 201108241631 1870 -0,576623799
201108250911 6008 -0,469340727 | 201108250911 2016 -0,218050139
201108260841 5946 -0,63785595 | 201108260841 3127 1,653168419
201108270841 5634 -1,022993412 | 201108270841 1760 -0,698615407
201108271532 5634 -0,794274086 | 201108271532 1760 -0,60852537
201108280851 5548 -0,709875811 | 201108280851 2332 0,357709417
201108281238 5548 -0,495504192 | 201108281238 2332 0,23980121
201108290920 5732 0,029734407 | 201108290920 2260 0,011641173
201108291222 5732 0,107380821 | 201108291222 2260 -0,050630694
201108300841 5939 0,516993783 | 201108300841 1994 -0,236680657
201108301851 5938 0,429500904 | 201108301851 1994 -0,296400398
201108310852 4934 -1,350740048 | 201108310852 2789 0,861243817
201108311700 4935 -1,176316945 | 201108311700 2789 0,744611672
201109011158 5025 -0,851946241 | 201109011158 1852 -0,806825536
201109021211 4728 -1,154373394 | 201109021211 3413 1,687622116
201109031504 5440 0,32991094 | 201109031504 1821 -1,044428438
201109041542 4659 -0,848007655 | 201109041542 2221 -0,387766498
201109041700 4659 -0,488189675 | 201109041700 2221 -0,445699751
201109050848 4905 0,004414925 | 201109050848 1954 -0,709589547
201109051321 4902 0,007790856 | 201109051321 1954 -0,496487052
201109051827 4902 0,042394149 | 201109051827 1954 -0,522518734
201109060932 5122 0,36479556 | 201109060932 2462 0,627724316
201109061224 5122 0,454257732 | 201109061224 2462 0,464133059
201109061949 5122 0,32400306 | 201109061949 2462 0,402626829
Bang 4
D400015 D500003
Thoi gian quét | Gia tri &m sb 1an Do léch Thoi gian quét | Gié tri dém sb lan Do léch
va diét virut tim thay virut tiéu chuan va diét virut tim thay virut tiéu chuén
201109051827 259 201108110917 1483
201109061224 284 201108120903 598
201109061949 284 201108130851 1009
201109062121 284 201108140835 2327
201109071244 309 201108150839 1020
201109071502 309 201108161313 1694
201109081134 246 -1,364940734 | 201108170843 512 -1,245679866
201109090918 317 -0,347607997 | 201108171943 513 -0,961074186
201109100928 402 0,757785433 | 201108180938 953 -0,167266121
201109110917 452 1,179549803 | 201108181308 953 -0,150953001
201109120830 379 -0,224786505 | 201108181453 953 0,249301047
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201108181759 953 0,268818529
201108190849 1923 2,180075304
201108200852 1798 1,550563661
201108210855 565 -0,978843834
201108220841 414 -1,129740193
201108230905 1190 0,38359298

201108231309 1190 0,314553526
201108231831 1190 0,245514072
201108240837 800 -0,222614207
201108241631 801 0,069856728
201108250911 1113 0,546432873
201108260841 2027 1,940330704
201108270841 1001 -0,096770139
201108271532 1001 -0,04171336

201108280851 1228 0,410101799
201108281238 1228 0,285422955
201108291222 1718 1,017474209
201108300841 1327 0,157831053
201108301851 1324 0,356501548
201108310852 607 -0,990787369
201108311700 605 -0,879508587
201109011158 1421 0,728207637
201109021211 758 -0,486828487
201109031504 304 -1,000691763
201109041700 2242 2,684616797
201109050848 1039 0,314553526
201109060932 58 -1,525915961
201109061224 58 -1,366571737
201109061949 58 -0,969522052
201109062121 58 -0,765608053
201109110917 41 -0,723660031

Phuong 4n thtr hai

Giai phap k¥ thuat theo phuong 4n thyc hién sang ché c6 thé duoc thuc hién duéi
dang thiét bi theo dbi xu huéng phat trién bét thudng cta virut, nhu duoc thé hién trén
Fig.10. Thiét bi nay c6 thé bao gém moOdun thu nhin 11, mddun thuc hién 12 va mdédun

xac dinh 13.
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Mbdun thu nhan 11 ¢6 thé thu nhan hodc x4c dinh gia tri dém sb 14n tim théy virut
mdi khi quét va diét virut. Do d6, médun thu nhén 11 ¢6 thé xac dinh tin suit quét va diét

virut bang chuong trinh chéng virut.

Modun thuc hién 12 ¢6 thé sir dung gia tri dém s6 14n tim thdy virut twong Gng dé
tinh céc gié tri trung binh ddng trong M ngay twong mg, trong d6 M 14 s nguyén duong.
Trong phuong an dugc mé td, M =7 d& 1am vi du. Theo cach khéac hoic theo cich bd

sung, M ¢6 thé c¢6 gia tri bang 4, 5, 6, 8, 9, 10, 11, v.v..

Modun thuc hién 12 c6 thé tinh cdc do 1&ch tidu chudn cta gia tri dém s6 lan tim

thdy virut tvong (mg so véi cac gia tri trung binh dong trong M ngay.

Mbdun xé4c dinh 13 ¢6 thé xac dinh thoi diém xuit hién gia tri dém sb lan tim thiy
virut tuong tng v6i do 1éch tidu chuén 1a diém bét thudng trong xu hudng phat trién ctia
virut. Gié tri dém sb 1an tim thy virut c6 thé duoc x4c dinh 14 diu hiéu bat thuong néu

d6 1éch tiéu chuin twong tng 16n hon ngudng dinh trudce thir nhit.

Phép tinh gid tri trung binh dong trong M ngay co thé dugc thyuc hién trén céc gid tri
dém s6 14n tim thiy virut twong tng dé thu dugc cac gié tri trung binh dong trong M ngay
twrong Gmg. Sau do6, cac dd léch tidu chuén clia céc gia tri dém sb 14n tim thay virut twong
ung so voi cac gia tri trung binh dong trong M ngay tuong tng co thé dugc tinh. Nhur s&
duge mod ta dudi day, cac do léch tidu chuin twong tng dugc tinh bang phép tinh gia tri
trung binh dong trong M ngay duogc coi la tudn theo phin phdi chuin. Vi véy, khoang tin
cay cb thé duoc st dung dé xé4c dinh chinh x4c v& viéc gid tri dém sb 1an tim théy virut co
déu hiéu bt thuong hay khong, mdi khi quét va diét virut, va con xéac dinh xem xu huéng
phat trién cta virut c6 diém bat thuong hay khong. Vi dy, ngudng dinh trude th nhét ¢
thé duoc thiét 1ap bang 1,96 twong ung véi khoang tin ciy bing 95%, khi d6 thoi diém
xuét hién gia tri @ém sd 1an tim thiy virut teong tng voi do 1€ch tidu chuin c6 thé dugc
xéac dinh 12 diém bét thudng trong xu hudng phat trién cta virut khi do léch tiéu chuén
16n hon ngudng dinh trudc thir nhit bing 1,96.

Khi theo ddi xu huéng phat trién ca virut dé tim ra diém bat thuong, ngudng dinh
trude thtr nhit c6 thé duge xac dinh véi cac khoang tin cdy khic nhau. Nhu dugc mo ta
trong sang ché, nguong dinh trudc thir nhét co thé duoc xac dinh ma khong can c6 mot

lugng 16n dit lidu lich sit. Do d6, virut méi va virut da bién ddi ciing c6 thé dugc phat
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hién mét cach chinh x4c cing véi virut da biét dwa vao dit liéu lich st ¢6 sin. Ngoai ra,
mdi khi quét va diét virut va thu dugc gia tri &ém s6 1an tim thay virut 1in sau ciing twong
g, viéc so sanh do 1éch tidu chudn cua gia tri dém s 1dn tim thiy virut 14n sau cing va
ngudng dinh trudce thir nhét ¢6 thé duoc thuc hién. Néu d6 1éch tiéu chudn da tinh cta gia
tri @ém s6 1an tim thay virut 14n sau clng so véi gia trji trung binh dong trong M ngay
twong tng 16n hon ngudng dinh trude thu nhét, thi gia tri dém s 14n tim thay virut 1in
sau cung co thé dugc xac dinh 1a c6 du hiéu bat thuong, va do do nhiéu loai virut khéc

nhau c6 thé duoc phat hién mét cach c¢6 hiéu qua va kip thoi.
Modun thue hién 12 ¢6 thé con tinh cic gi4 tri trung binh dong trong M ngay tuong

M
ung theo cong thirc B, = ﬁZAi_ i» trong d6 B; la gia tri trung binh dong trong M ngay
=0

duoc tinh tir gié tri dém sb 14n tim thdy virut 1an thu i dén gia tri dém sb 14n tim thay virut
lan thtr (-M+1), ie [M...N+1] va i 1a sb nguyén duong, N+1 1a tdng sb 1an xac dinh

gid tri dém sd 14n tim thdy virut (vi du, sb hang trong bang 2), dugc luu trit, va A 1a gia

tri @&m sb 1an tim thiy virut 1an thi (i-).

Cu thé 13, mddun thuc hién 12 c¢6 thé con tinh do 1éch theo cong thic C;= A; — B;,
trong d6 C; 1a d¢ 1éch cua gia tri dém s6 1an tim thdy virut 1an tht i so v6i gid tri trung
binh dong trong M ngay dugc tinh tir gia tri dém s6 1an tim thdy virut 14n thir i dén gia tri
dém s6 13n tim thiy virut 1an tht (i-M+1), A; 12 gia tri &ém s6 1an tim thdy virut lan th i,
B; 1a gi4 tri trung binh dong trong M ngay dugc tinh tr gia tri dém sb 14n tim thiy virut

14n thr i dén gia tri &ém s8 13n tim thdy virut lan thir -M+1), ie[M...N+1] vailasd

nguyén duong, va N+1 1a tbng sb 1an x4c dinh va/hodc luu trir gia tri dém sb 1an tim thdy

virut.

Moédun thuc hién 12 ciing c6 thé tinh gia tri trung binh cua cac do 1éch theo cong
1 N

thirc E = Z C., trong d6 E 1a gia tri trung binh cta cic do
N —max (M, N - L) i=max(M,N—L) !

1éch tuong ing voi cic gia tri dém sb 1an tim thiy virut twong tmg, va Le [1. . .N] valL
1a s6 nguyén duong.

Modun thuc hién 12 cling c6 thé tinh do 1éch tiéu chuén cta cac do léch theo cong
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1 N :
thirc S= > (C,-E)*, trong d6 S la do léch tiéu chudn
N —max (M, N - L) - 1 i=max(M,N—L)

cta cac do 1éch tuong trng véi cac gid tri dém so lan tim thay virut tuvong Gng.

Modun thyc hién 12 ¢6 thé con tinh do 1€ch ti€u chuan cta gia tri dém sb lan tim

thdy virut 1an thir (N+1) so véi gia tri trung binh dong trong M ngay tuong tng theo cong
. CN+1 -E . \ 2A 1A  n 2 ) e . 2k £ (A 43
thic Dy, = — g trong d6 Dy+p 1& d§ 1€ch ti€u chuén cua gia tri dém so lan tim

thdy virut 1an thir (N+1) so véi gia tri trung binh dong trong M ngdy tuong Gng, va Cys
1a d6 I¢ch cua gia tri dém s 1an tim théy virut 14n thd (N+1) so véi gid tri trung binh
dong trong M ngay dugc tinh tir gia tri dém s6 14n tim thay virut 1an thor (N+1) dén gia tri

dém sb 1an tim thiy virut 1an thir N-M+2).

Mbdun x4c dinh 13 c6 thé con x4c dinh thoi diém xuét hién gia tri dém s 1an tim
thdy virut 1dn the (N+1), 14 diém bt thudong trong xu hudng phat trién cua virut, néu

Dy+1 > o1, trong d6 ®; 1a ngudng dinh trudce thir nhét.

Theo céch khac hodc theo cach bd sung, nhu dugc thé hién trén Fig.11, thiét bi nay

¢6 thé con bao gdm mddun canh bao sém thir nhat 14.

Mbdun canh bdo sém thit nhét 14 ¢6 thé dua ra canh béo som cap do thir nhat & thoi
diém xuét hién gia tri dém sb 1an tim théy virut 14n thir (N+1), néu ©, > Dy > 0, trong
do o, 1a ngudng dinh trude thir nhét, va o, 13 ngudng dinh trude thir hai.

Modun canh bao sém thir nhit 14 c6 thé dua ra canh bao sém cip do tht hai & thoi
diém xuét hién gia tri dém sb 1an tim théy virut 1an tht (N+1), néu Dy > 0.

Theo cach khac hodc theo cach bd sung, nhu dugc thé hién trén Fig.11, thiét bi nay
¢6 thé con bao gdbm modun canh bao sém thit hai 15.

Modun canh bao sém thir hai 15 c¢6 thé dua ra canh bdo sém cap d6 thir nhat & thoi
diém xuét hién gia tri dém sb 1an tim théy virut 1an tht (N+1), néu @, = Dy > 01 Va
Cn+1 > A, trong d6 m; 1a ngudng dinh trudce thi nhét, o, 12 ngudng dinh trude tha hai, va

A 12 ngudng thay dbi dinh truéc.

Modun canh bdo sém thi hai 15 cfing ¢6 thé dua ra canh béo sém cip do thi hai &

thoi diém xuét hién gia tri dém s0 lan tim thay virut 1an tht (N+1), néu Dy > @, va
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Cnt1 > A

C6 thé dya vao phan md ta lién quan dén phuong phap theo phuong 4n tht nhét néu

trén dé biét cach st dung céac chirc nang cta thiét bi duoc mé ta trong sang ché.

Céc phuong 4n dugc md ta trong sang ché co thé duge st dung & dang riéng biét
hoic & dang két hop v6i mot phuong an khac. Phan mo ta chi tiét sang ché trén day chi 1a
mot vai phuong an trong sé nhiéu phwong 4n c6 thé str dung dé thuc hién sang ché. Vi ly
do d6, phan md ta cAc phuwrong 4n lam vi dy thuc hién séng ché chi nham muc dich dé lam
vi du minh hoa, va khong nhdm muc dich dé gidi han pham vi cia sdng ché. Mbt sd
phuong 4n céi bién va phuong an twong dwong c6 thé duoc ngudi c6 hidu biét trung binh
vé linh vuc k§ thuat ndy tim ra dé thuc hién giai phap k¥ thuét cia séng ché dua vao giai
phép k¥ thuit theo cac phuong an dugc mo ta trén ddy ma vAn khong bi coi 1a nim ngoai
pham vi ctia sang ché. Vi vay, moi phuong 4n thay dbi don gian, phuong 4n thay thé
tuong duong va phuong 4n cai bién duoc tim ra dya vao cdc phuong an di dugc mo ta
trén day theo nguyén ly k¥ thudt cua sang ché ma khéng vurot ra ngoai pham vi clia séng
ché déu ndm trong pham vi yéu cau bio hd clia sang ché theo giai phap k¥ thuat clia sang

7
A

ché.
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YEU CAU BAO HO

1. Phuong phap theo ddi xu hudng phat trién bat thuong cia virut, phuong phép nay
duge thyuc hién trén thiét bi may tinh c6 bd nh¢ dé luu trit m4, ma nay tao cdu hinh cho

thiét bi may tinh dé thuc hién phuong phéap bao gdm céc budc:

xéac dinh va luu trit gia tri dém s6 14n tim thdy virut trong khi quét vi tri twong tng
trong bd nhé dé tim tép bi nhidm virut trong khi thyc hién thao tac chdng virut va cach ly
tép do;

dap lai viéc quét va cach ly:

tinh cac gia tri trung binh dong cda gia tri dém sb 1an tim thiy virut trong s6 ngay

dinh trudc;

tinh cdc do 1éch tiéu chuan tuong Gng vadi cac gia tri dém so lan tim thay virut tuong

ung dua vao céc gid tri trung binh dong da tinh;

xac dinh xem do6 1éch ti€u chuan tuong ing vdi gid tri dém so lan tim thay virut

tuong ng ¢6 phai 1a 16n hon ngudng dinh trude thi nhit hay khéng;

xé4c dinh thoi diém xut hién gia tri dém sb 1in tim thiy virut 12 diém bat thuong
trong xu hudng phat trién cta virut néu do 1éch tidu chuin tuwong tmg véi gia tri dém s
1an tim thiy virut tuong tmg 16n hon ngudng dinh trudc thi nhat; va

dua ra canh bao, bang thiét bi may tinh, v& diém bt thuong nay dé chi bao sy bing
phét ctia virut hodc sy bién ddi cta virut trén may tinh;

trong d6 budc tinh cac do 1€ch tieu chuén bao gém buée tao cAu hinh cho thiét bi
may tinh dé:

tinh do 1éch theo cong thic C; = A; — B;, trong d6 C; 1a do 1€ch cua gia tri dém s6
1an tim thdy virut lan thi i so v6i gia tri trung binh dong trong M ngdy dugc tinh tir gia tri
dém sb 14n tim thdy virut 1an tht i dén gié tri dém s6 14n tim thiy virut 1an thir (i-M+1),
A;la gid tri dém s 14n tim théy virut 14n tht i, va B; 1a gia tri trung binh dong duogc tinh
tir gia tri dém s6 1an tim thdy virut 1an thir i dén gia tri dém s6 1an tim thiy virut 1an thtr

(i-M+1), ie[M...N+1] vailasb nguyén duong;
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tinh gié tri trung binh ctia cdc d6 1€ch theo cong thic:

1 N

E C;

B N - maX(M»N - L) i=max(%,N‘L) ;

trong d6 E 1 gia tri trung binh cta cac do 1éch twong tmg v&i cac gia tri dém sb lan

tim thay virut tvong Gng, va L e [l. . .N] va L 14 s6 nguyén duong;

tinh do léch tidu chudn cta cac do 1éch theo cong thirc :

1 N

. (C,-E),
N — max (M, N - L) -1 i=max(%,N—L) l

trong d6 S 1a do léch tiéu chudn cia céc do 1éch tuong Gng vdi cac gia tri dém s6
1an tim thiy virut tuong tng; va
tinh do 1&ch tiéu chuén cua gia tri dém s6 14n tim thdy virut 1an the (N+1) so véi gia

tri trung binh dong trong M ngay tvong tng theo cong thirc:

trong d6 Dy 12 d0 léch tiéu chuén cia gia tri dém s6 1an tim thdy virut lan thu
(N+1) so véi gid tri trung binh dong trong M ngay tuong g, va Cyy; la do 1€ch cla gia
tri dém sd 14n tim thdy virut 1an th@ (N+1) so véi gia tri trung binh dong trong M ngay
duoc tinh tir gia tri @&m s6 1an tim thy virut lan thir (N+1) dén gié tri dém sb 14n tim thy

virut 1an thar (N-M+2).
2. Phuong phap theo diém 1, trong d6 budc tinh cac gia tri trung binh dong bao gbm
budec:

tinh cac gia tri trung binh dong theo cong thuc:

1M
B.=—>)A._.,
! MFZO =

trong d6 M 1a sb ngay dinh truée, je [OM] va j 1a sb nguyén, N+1 13 tbng sb

lan x4c dinh gia tri dém s6 14n tim thay virut, va A;; 1a gia tri dém s0 lan tim thay virut

1an thir (i-j).
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3. Phuong phap theo diém 1, trong d6 budc xé4c dinh didm bAt thuong bao gdm budc:

xéc dinh thoi diém xuét hién gi4 tri dém s6 1an tim thy virut 1an tht (N+1), 1a didm
bat thudong trong xu huéng phat trién cta virut, néu D+ > o, trong d6 w1 la ngudng

dinh trudc tht nhat.

4. Phuong phép theo diém 2, trong d6 phuong phép nay con bao gdm cac bude:

dua ra canh béo sém cdp do thir nhat & thoi diém xuét hién gia tri dém sb 1an tim
thdy virut lan th (N+1), néu @2 = Dn+1 > @1, trong d6 o) 1a ngudng dinh trude thir nhat,
@2 12 ngudng dinh trudce thit hai, va Dy+1 14 d6 1&ch tidu chudn cta gia tri dém sé 13n tim

thiy virut 1an thu (N+1); va

dua ra canh bao sém cép d6 thi hai & thoi diem xuat hién gia tri dém s6 1an tim théy

virut 1an thir (N+1), néu Dy+1 > @2

5. Phuong phép theo diém 2, trong d6 phuong phép nay con bao gdm cac bude:

dua ra canh béo sém cép do thir nhat & thoi didm xuét hién gid tri dém sé 1in tim
thdy virut 1an thir (N+1), néu w2 = Dys1 > @1 va Cyet > A, trong dé @ 1a ngudng dinh
trude thi nhit, o 1a ngudng dinh trudce tht hai, Dns+r 1a d6 1éch tiéu chuin cta gia tri
dém s6 1an tim thdy virut 1an thr (N+1), Cx+1 12 d6 1éch cta gié tri dém s6 14n tim thdy
virut an th (N+1), va A 12 ngudng thay déi dinh trude; va

dua ra canh bdo sém cap do thit hai & thoi diém xuét hién gi4 tri dém s6 14n tim thiy

virut 1an thir (N+1), néu Dn+1 > @2 va Cri1 > A

6. Phuong phép theo diém 1, trong d6 gié tri dém s6 14n tim thay virut dugc luu trit trong
co 56 dit liéu & dang & dang “ID (m3 dinh danh) cta chuong trinh chéng virut - ID ctia
virut - ngdy - gio - gia tri dm sd 1an tim thdy virut” theo trinh tu thoi gian tir 1dn quét va

diét virut dau tién dén lan quét va diét virut sau cling.

7. Thiét bi mdy tinh theo ddi xu huéng phét trién bit thuong cua virut, thiét bi may tinh

nay c6 bd nhé dé luu trit ma, ma nay tao cAu hinh cho thiét bi may tinh dé:

quét vi tri trong tmg trong bd nhé dé tim tép bi nhiém virut trong khi thuc hién thao

tac chéng virut va thu nhan gia tri dém sb 14n tim théy virut trong khi thuc hién thao tac
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chéng virut va cach ly tép do;

xac dinh va luu tri gia tri dém s6 14n tim thiy virut trong khi quét vi tri trong tng
trong bd nhé dé tim tép bi nhiém virut trong khi thyc hién thao tac chéng virut va cach ly

tép do;
dap lai viéc quét va cach ly, thiét bi mdy tinh ndy duoc tao c4u hinh dé:

tinh cac gia tri trung binh dong cua gi4 tri dém sb 14n tim thiy virut trong sb ngay

dinh trudc;

tinh céc do léch tiéu chuln twong Gng vdi cac gia tri dém sb 1an tim thdy virut twong

trng trong s6 ngay dinh trude dwa vao céc gia tri trung binh dong da tinh tuong tng;

x4c dinh xem do 1éch tiéu chuan tuwong Gng vdi gid tri dém so lan tim thay virut

tuong g c6 phai 1a 16n hon ngudng dinh trude thir nhit hay khong;

xéc dinh thoi diém xudt hién gid tri dém sb 13n tim thdy virut 13 diém bt thudng
trong xu hudng phét trién cta virut, trong d6 diém bét thuong nay chi bao sy xut hién
bét thudng cua gia tri dém sb 1an tim thdy virut néu do 1éch tiéu chuén tuong tmg véi gia
tri dém s6 1an tim thiy virut twong ng 16n hon ngudng dinh trude thir nhét;

dua ra canh bao, bing thiét bi may tinh, vé diém bét thuong nay dé chi bao su bung
phat cua virut hodc su bién ddi cua virut trén may tinh;

trong d6 budc tinh cdc do 1éch tiéu chudn bao gdm budc tao cdu hinh cho thiét bi
may tinh dé:

tinh d6 léch theo cong thirc C; = A; — B;, trong d6 C; 1a d9 1éch cua gia tri dém sb
14n tim thdy virut 14n th@ i so v6i gid tri trung binh dong trong M ngay duoc tinh tir gia tri
dém sb 14n tim thdy virut 14n tht i dén gid tri dém sb 14n tim thiy virut 1an thir (i-M+1),
A; 12 gia tri dém s6 1an tim thdy virut 1an thtr i, va B; 14 gia tri trung binh dong dugc tinh
tir gid tri @ém s6 14n tim thiy virut 1An thtt i dén gi4 tri dém s6 1an tim thdy virut 1an thu

(i-M+1), ie[M...N+1] vailasdnguyén duong;
tinh gia tri trung binh cua cac do 1¢ch theo cong thirc

E

1 N
> G

N- max (M,N-L) i—max{M,N-L)
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trong d6 E 1a gia tri trung binh ctia cac do 1éch twong ing vdi céc gid tri dém sb lan

tim thiy virut tvong tng, va Le[l...N] vaL la s6 nguyén duong;

tinh d6 1éch tiéu chuén cua cac do 1éch theo cong thirc
1 N

S =
N — max (M, N- L) -1 i=max(%,N—L)

(C;-E),

trong d6 S 1a do 1éch tiéu chuan cia cac do léch tuong ung véi cac gia tri dém sb

14n tim thiy virut twong Gmg; va

tinh d6 1&ch tiéu chudn cta gi tri dém sb 14n tim thiy virut 1an thtr (N+1) so véi gia

tri trung binh dong trong M ngay twong tng theo cong thirc.

trong d6 Dy 14 d0 1éch tiéu chudn cta gia tri dém sd 1an tim thdy virut lan tht
(N+1) so v6i gié tri trung binh dong trong M ngay tuong Gng, va Cy.; 12 d6 1€ch cua gia
tri dém sb 14n tim thiy virut 1an thir (N+1) so v6i gié trj trung binh dong trong M ngay
duoc tinh tir gié trj dém s6 1an tim thy virut 1an thir (N+1) dén gia tri dém s6 14n tim thiy

virut 1an the (N-M+2).

8. Thiét bi may tinh theo diém 7, trong d6 thiét bi may tinh nay con dugc tao cAu hinh dé

tinh cac gia tri trung binh dong bang céach tinh cac gié tri trung binh dong theo cong thirc

trong d6 M 1a sb ngay dinh truée, je [O. : M] va j 1a sb nguyén, N+1 1a tbng sb

lan thu dugc gia tri dém sb 1an tim théy virut, va A 1a gia tri dém sb 1an tim théy virut

14n tha (i).

9. Thiét bi may tinh theo diém 7, trong do thiét bi may tinh nay con duogc tao cAu hinh dé
xéc dinh thoi diém xuét hién gid tri dém s6 1an tim thdy virut [an thtr (N+1), 12 diém bat
thuong trong xu hudng phét trién cua virut, néu Dy,; > o1, trong d6 o; 1a ngudng dinh

trudc thir nhét.
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10. Thiét bi may tinh theo diém 8, trong d6 thiét bi may tinh ndy con dugc tao cAu hinh
dé:

dua ra canh bao sém cip do thir nhit & thoi diém xuét hién gia tri dém sd 1an tim
théy virut 14n thr (N+1), néu @, > Dyt > 0, trong d6 ®; la ngudng dinh trude thir nhét,
o, 1a ngudng dinh trude thir hai, va Dy 1a do 1€ch ti€u chudn cua gia tri dém sb 14n tim

thdy virut 1an thir N+1); va

dua ra canh bdo sém cap do thi hai & thoi diém xuat hién gid tri dém s6 1an tim thiy

virut 1an thi (N+1), néu Dysp > .

11. Thiét bi mdy tinh theo diém 8, trong d6 thiét bi may tinh nay con dugc tao cAu hinh
dé:

“dua ra canh bao sém cp do thir nhit & thoi diém xuét hién gia tri dém s l4n tim
théy virut 1an the (N+1), néu @, = Dyy1 > @ va Cyyp > A, trong d6 o 1 ngudng dinh
trude thir nhit, o, 13 ngudng dinh trude thi hai, Dy 12 d6 1€ch tiéu chuin cua gia tri
dém sb 1an tim théy virut 14n tht (N+1), Cyy; 12 d0 1&ch cua gia tri dém sb 1an tim théy

virut 14n tha (N+1), va A 12 ngudng thay dbi dinh truéc; va

dua ra canh bao sém cap do thtr hai & thoi diém xuat hién gié tri dém s0 lan tim thay

virut 1an thor (N+1), néu Dysq > @, va Cryp > A

12. Thiét bi may tinh theo diém 7, trong d6 gia tri dém s6 1an tim théy virut duoc luu trit
trong co s& dit liéu & dang “ID cua chwong trinh chéng virut - ID cta virut - ngdy - gio -
gia tri dém sb 14n tim théy virut” theo trinh tu thoi gian tr 14n quét va diét virut dau tién

dén lan quét va diét virut sau cung.
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Thu nhén gié tri dém sb 14n tim thdy virut
mdi khi thuc hién thao tac chdng virut

Thuc hién phép tinh gia tri trung binh dong trong M ngay
trén cac gi tri d&m sb 14n tim thy virut tuong tng dé thu duoc
cac gia tri trung binh dong trong M ngay twong tng

Tinh cac do léch tiéu chuan cua cac gié tri dém s6 1an im thy virut
tuong tng so véi cac gia tri trung binh dong trong M ngay tuong ting

A

Xéc dinh thoi didm xuét hién gié tri dém sb 14n tim théy virut
tuong ung vai d6 1€ch tidu chun, 13 diém bat thuong trong xu huéng
phat trién cua virut, néu d6 1éch tiéu chuin twong tng véi gia tri dém

s6 14n tim thay virut tuong tng 16n hon ngudng dinh trude thir nhét

Fig.1
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Tinh d¢ 1&ch theo cong thuc C; = A; — B;

Tinh gi4 tri trung binh ctia cac d9 léch theo cong thirc
N

1
E= G
N — max (M> N- L) i=maX(%,N—L) 1

Tinh d6 1&ch tiéu chuén cta cac d6 1éch theo cong thirc
1 N

_ T2
> N_maX(M’N_L)_l i=max(%,N—L) G=0)

Tinh d6 léch tidu chuén cua gia tri dém s6 14n tim thiy virut thir (N+1)
so véi gia tri trung binh dong trong M ngay twong ung theo cong thirc

Cya —E
Dyi = —”_N+é
Fig.2
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Thu nhan gi4 tri dém s6 1an tim thdy virut
mdi khi thuc hién thao tic chbng virut

Thuc hién phép tinh gia tri trung binh dong trong M ngay
trén céc gia tri dém s6 1in tim thiy virut trong tng dé thu duoc
c4c gi4 tri trung binh dong trong M ngay tuong ung

A

Tinh céc d6 1éch tiéu chuén cta céc gié tri dém sb 14n tim théy virut
tuong Gng so véi cc gia tri trung binh dong trong M ngay tuong ung

Xac dinh thoi didm xuét hién gi tri dém s6 1an tim thiy virut
tuong (mg v6i do 1&ch tiéu chuén, 1a diém bat thuong trong xu huéng
phat trién cda virut, néu Dy > @

A

Dua ra canh b4o sém & cap do thir nhat & thoi diem xuat hién
gid tri dém s 1an tim thay virut 1an thtr (N+1), néu ©® ; = Dy > w1

\ 4

DPua ra canh bao sém & cap do tha hai & thoi diém xuét hién
gia tri dém s0 lan tim thay virut lan thit (N+1), n€u Dy+ > @,

Fig.3
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Thu nhan gié tri dém sb 14n tim thdy virut
trong khi thuc hién thao tac chdng virut

Thuc hién phép tinh gia tri trung binh dng trong M ngay
trén céc gid tri dém sb 1an tim thy virut tvong tmg dé thu duoc
cé4c gia tri trung binh ddng trong M ngay tuong ing

Tinh céc d6 1&ch tiéu chudn cua cac gia tri dém s 14n tim théy virut
tuong g so véi cdc gié tri trung binh dong trong M ngay tuong Gng

A

X4c dinh thoi diém xuit hién gia tri dém s6 14n tim thay virut
tuong tmg v6i do 1éch tiéu chudn, 1a diém bit thudng trong xu hudng
phat trién ctia virut, néu Dy > @

DPua ra canh bdo sdm & cap d6 thir nhat ¢ thoi diém xuat hién

gia tri dém sb 14n tim théy virut 14n tht (N+1), néu ©, > Dyt > @1 va Caer > A

Pua ra canh bdo sém & cap do thir hai ¢ thoi diém xuat hién
gia tri &ém so lan tim thay virut lan thit (N+1), néu Dysy > @5 va Gy > A

Fig.4
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Trojan.Win32.BHO.ds [1408]
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Téng két cac thir nghiém gia thiét

e A A Muc .
Gia thiét ban da Thtr nghié et di
14 thi€t ban dau U nghiém ¢6 nghta Quy¢et dinh
Phan phdi D1000 13 phan phdi chua it hig , ‘
an phot @ phan phot chuan Phat hien Gia thiét ban du
1 véi gia tri trung binh bang -0,00 va Kolmogorov- duoe duv tri
d6 1&ch tiéu chuén bing 1,00 Smirnov mdt mAu Hoe cuy til
Ph,\ A \ A A A r LN i .
?}1 P},IOI.DIO% l‘a phetn phoi chua‘ln Phat hién Gia thiét ban diu
2 véi gia tri trung binh bang -0,00 va Kolmogorov- duoe duy
do6 1éch tiéu chuin bang 1,00 Smirnov mdt mau i Y
thap I?f}Ol'Dl 021 l\a phetn phoi chuE}n Phéat hién Gia thiét ban diu
3 véi gia tri trung binh bang -0,00 va Kolmogorov- duoe duv tr
d6 1éch tiéu chuin bang 1,00 Smirnov mdt mau ve auy
Ph?.n 91,101.D1022 l‘a phaLn phoi chua‘ln Phét hién Gia thidt ban diu
4 véi gia tri trung binh bang -0,00 va Kolmogorov- duoe duv i
d6 1éch tiéu chuin béng 1,00 Smirnov mot mau i Y
thl.n P},IOI.DIO% l‘a phaln phoi chua}n Phat hién Gia thiét ban diu
5 véi gia tri trung binh bang -0,00 va Kolmogorov- duoe duy tr
d6 1&ch tiéu chuin bang 1,00 Smirnov mdt mau ve cuy
thl.n 9}1101.D1 070 l‘a phaLn phoi chue}n Phat hién Gia thiét ban diu
6 véi gia tri trung binh bang -0,00 va Kolmogorov- duoe duy tri
do 1éch tidu chuin bang 1,00 Smirnov mdt mau o auy
P}han ’p.ho.llDl. 00000 1?1 pha? phoi Phat hién Gia thiét ban diu
7 | chuén véi gia tri trung binh bang -0,00 Kolmogorov- duoe duy tr
va do léch tiéu chudn béng 1,00 Smirnov mdt mau j Y
P}lan ,p.ho‘1,D4.100000 1? phail phoi Phat hién Gia thiét ban diu
8 | chuin véi gid tri trung binh bang -0,00 Kolmogorov- duoc duy tri
va d6 16ch tidu chudn bing 1,00 | Smirnov mét mau ey
Ph,\ Ko N A Ao , oA i .
! an ,p.h<).1,D4.100014 1:?1 pha? phoi Phat hién Gia thiét ban diu
9 | chuan véi gia tri trung binh bang -0,00 Kolmogorov- duoe duy tri
va d6 léch tiéu chuén bang 1,00 Smirnov mot mau ve cay
A h,( . h A A 7 [N i .
than p 0.1,D5'OOOO3 l‘a phaLn phoi Phat hién Gia thiét ban diu
10 | chuén véi gia tri trung binh bang -0,00 Kolmogorov- duoe duv tr
va do 18ch tiéu chudn bing 1,00 | Smirnov mét mAu e diy

Biéu thi mirc ¢6 nghia lu§ tién, mirc c6 nghia bang 0,05

Fig.9
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11
Mo6dun thu nhan
’ 12
Modun thuc hién
13
Modun xac dinh
Fig.10
11
Mo6dun thu nhan
12
Modun thuce hién
13
Mobdun xac dinh
A
Mbdun canh bdo s6m 14
thr nhét
Fig.11
11
Mobdun thu nhan
12
Mobdun thue hién
A
13
Modun xdc dish  ©
A

Modun canh bao sém
tht hai

15

Fig.12
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