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MO PAU

1. Tinh cap thiét caa dé tai

Véi sy phat trién cta khoa hoc cong ngh¢, dac biét vé linh vuc cong nghé
thdng tin — vién thong, théng qua viéc ung dung su phat trién cia cong nghé may tinh
va dua vao mang Internet cho phép nguoi dung c6 thé luu trit, trich xuat dir liéu tir
nhiéu noi khac nhau va c6 thé truy cip qua mang cac dich vu cong nghé tir mot nha
cung cip nao do, két hop sir dung cic cong nghé dién toan (song song, phan tan, 4o
hoéa...) goi l1a “Pién toan dam may” (PTPM — Cloud Computing).

Trong nhiing nim gan day, su ting trudng nhanh chong cua sd luong thiét bi
dau cubi di dong 1am phat sinh xu hudng khong thé dao nguogc cua viée tmg dung
rong rai dién toan dam may. Su chuyén dich cua dién todn dam may tur thi truong
may tinh dé ban sang thi truong di dong tré thanh hudng phat trién chinh. Tuy nhién,
duong nhu c¢6 nhiéu van dé phic tap. Trong s6 d6, ba khia canh ctia “nguoi ding -
moi truong - dich vu” 1a dac biét ndi bat. Viéce phan loai 0 rang hanh vi cia nguoi
dung khi str dung cac dich vu ddm may da tré thanh mat van dé quan trong can dugc
giai quyét khan cap.

Hién nay, viéc thuc hién can bang tai trong dién todn dam may thong qua hanh
vi nguoi ding Cloud 13 mét thach thirc 16n dbi v6i cac nha nghién ctru va nha cung
Cép dich vu dam may. Viéc thiét 1ap mot thuat todn cén béng tai hiéu qua dép ung
dugc hiéu ning hé thong va 1am thé nao st dung ngudn tai nguyén dién toan dam
may mdt cach co hiéu qua nhat 1a muc dich cubi cung cua dién toan ddm may mudn
dat d¢én. O nudc ta hién nay, cac cong trinh nghién ciru vé can bang tai trong dién toan
dam mAay thong qua hanh vi ngudi dung Cloud Computing ciing con it, han ché. Vi
vay, luan vin “P@ xuat thuit toan cAn bing tai trén dién toan dam may thong
qua hanh vi ngudi ding Cloud” sé& di siu nghién ctru cac ki thuit can bang tai dang
duoc ap dung hién nay; déng thoi dé xudt cai tién mot k¥ thuat can bﬁng tai va mo
phong dién bang toan dam may CloudSim. Luan vin bao gém 03 phan:

1. Phan mo dau

2. Phan noi dung gom:
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- Chuong 1: Giéi thiéu téng quan vé hé théng can bang tai ctia dién toan dam
may.

- Chuong 2: Cac Cong trinh nghién ctru lién quan.

- Chuong 3: Dé xuat Thuat toan Can bang tai trén dién toan dam may thong
qua hanh vi nguoi dung Cloud.

- Chuong 4: M6 phong, Thuc nghiém.

3. Phan Két luan
2. Tong quan vé van dé nghién cieu

Can bang tai 1a k¥ thuat phan phdi khéi luong cong viéc dong déu giita hai
hodc nhiéu may tinh, két ndi mang, CPU, ) cung, hoac cac nguén luc phan tan to 16n
trén mang, dé co thé tan dung c6 hiéu qua cac nguén luc, toi da hoa thong luong, cai
thién thoi gian dap ung va thoi gian xir 1y dit liéu; Pong thoi tranh tinh trang qua tai
mot s& nut tinh toan trong khi nhirg nut khac dugc nap tai nhe khi ¢ nhiéu yéu cau
xur 1y can dugc dép ung. K§¥ thuat can bang tai hién nay chii yéu tap trung vao hai k¥
thuat 13 can bang tai tinh va cin bang tai dong.

K§ thuat can bang tai tinh khong thu thap thong tin trang thai hién tai hé thong.
Nhitng yéu té duoc do ludng trude khi gan cong viéc cho mot nut tinh toan nhu thoi
gian dén, qui mo ngudn tai nguyén, thoi gian thuc thi va giao tiép céc tién trinh.

K§ thuat can bang tai dong trong tu nhién khong xem xét trang thai trudc do
hoac hanh vi cua hé théng, no6 chi phu thudc vao hanh vi hién tai cua h¢ théng.

3. Muc dich nghién ciu

Muc tiéu chinh: “Dé xuit thuat toan cin bang tai trén dién toan ddm may thong
qua hanh vi nguoi dung Cloud”.

T muc tiéu chinh trén, Luén van s& du kién cac két qua dat dugc nhu sau:

- Tim hiéu tong quan vé dién toan dam may.

- Tim hiéu vé céc thuét toan trén dién toan dam may.

- Tim hiéu vé c4c thuat toan cin bang tai trén dién toan dam may.

- Tim hiéu kha ning xay ra qua tai, tai nguyén phan bd khong dong déu, may
chu qua tai va ngung hoat dong.

- Nghién ciru vé hanh vi ngudi ding Cloud.
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- Pé xuit thuat toan c6 thé st dung tai nguyén hiéu qua hon, tiét kiém ning
lugng.

- Trén co so ly thuyét da nghién clru, Ludn van dé xuét thuat toan nang cao
hiéu qua can bang tai cua dién toan dam may. Danh gia hiéu qua cua dé xuét cai tién
nay trong méi trudng mo hinh va mé phong dién toan ddm may CloudSim; dong thoi
nghién ctru hudng tiép can méi vé dién toan dam mAy thong qua moi trudng
CloudSim...

4. Péi twong va pham vi nghién ciru

Déi tiwong nghién ciru

- Pbi twong nghién ciru chinh 13 thuat toan nang cao hiéu quéa can bang tai trén
dién toan ddm may thong qua hanh vi cia nguoi dung Cloud (nguo1 dung ¢4 nhan —
User, doanh nghiép — Enterprise, to chirc — Organization)

- Nghién ctru cac thuat toan can bang tai hién dang str dung.

Pham vi nghién curu

Pham vi nghién ctru trong Cloud:

- Xay dung m6 hinh mé phong dam may ¢ muc do nho: khoang 10 — 30 may
ao.

- Do phure tap trén mdi may 4o chi & mirc do thap: dudi 10 tng dung chay trén
trén cac may ao.

- Yéu cau (Request) giri vé may chu ciing don gian, danh gia chinh xac phai la
hanh dong ctia nguoi dung Cloud.

5. Phwong phap nghién ciru

Phuwong phap luan

Dua trén co so¢ 1a cac ly thuyét vé dién toan dam may, cac thuat toan can béng
tai trén Cloud.

Phuong phap danh gid dva trén co so toan hoc

Trén co s& cac 1y thuyét vé dién todn dam may, kha ning xay bi tac nghén trén
dam may. Dé xuét ra thuat toan dé nang cao hiéu qua can bang tai trén dam may dua
trén cac thuat toan da nghién ctru. Ching minh thuat toan va danh gia hi¢u qua cua

thuat toan.
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Phuong phdp danh gid bang mé phong thuc nghiém

X4y dyng mo hinh mé phong va thuc nghiém thuit toan da dé xuat.
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CHUONG 1. GIOI THIEU TONG QUAN VE HE THONG
CAN BANG TAI CUA PIEN TOAN PAM MAY

1.1. Tong quan vé dién toan dam may

Lich st cta dién toan dam mAy bat dau tir naim 1983, khi Sun Microsystems
dé xuat rang “Web 1a may tinh”. Trong thang 3 nam 2006, Amazon giéi thiéu dich
vy dam may dién toan dan hoi. Vao thang 8 nim 2006, Eric Schmidt, Giam ddc diéu
hanh ctua Google, 1an dau tién dé xuat khai niém “Pién toan dam may” tai hdi nghi
cong cy tim kiém. Nam 2009, Nair M K. va Gopalakrishnan V. d3 phat trién mot
khung hé thong, sir dung cac dich vu web nhu SaaS va méi trudng web dé hién thuc
hoa Paa$, thuc day hiéu qua sy phat trién ctia dién todn dam may. Takahiro Miyamoto
va nhém ctia 6ng da nhén ra chirc ndng mang cua dién todn ddm may vao nam 2009,
dit nén tang vimg chic cho su phat trién cua dién toan ddm may. Ké tir d6, dién toan
dam mAy da budc vao thoi ky phét trién nhanh chong. Pién toan dam may duoc phat
trién tir dién toan song song, di¢n toan phan tan va dién toan ludi, nhu trong nd 1la mot
mo hinh dién toan kinh doanh méi. Hién tai, van chua c6 dinh nghia thong nhét vé
dién toan dam may. Theo Wikipedia, dinh nghia di¢n toan ddm may la mdt phuong
thire tinh toan méi dua trén Internet, cung cap tinh toan theo yéu cau cho nguoi dung
c4 nhan va doanh nghiép thong qua cac dich vu khong dong nhat va tuy tri trén Internet.
Eric Schmidt, Giam dbc diéu hanh ctua Google, cho rang dién toan dam may vé co
ban 1a mot mé hinh cung cap dich vu, 40 hoa tai nguyén may tinh, tai nguyén luu trix
va tai nguyén mang bao gdm mot sd lwong 16n may chu, tao thanh mot nhom tai
nguyén 40 bao gdm tai nguyén dién toan, luu trit va mang. Quan 1y va lén lich théng
qua mot nén tang dién toan dam may thong nhat.

Dién toan ddm may 13 mot ¥ twong dang phat trién trong thé giéi CNTT, duoc
sinh ra tir nhu cau str dung may tinh khi dang di chuyén. N6 mang lai cho ngudi dung
quyén truy cap vao dit liéu, mg dung va bd nhé khong duge luu triv trén may tinh
ctia ho. Pé c6 mot cai nhin tong quan vé dién todn ddm may rat don gian, n6 cé thé
dugc hiéu 1a mot hé thong phan phdi cung cép dién toan giéng nhu cach mot ludi
dién cung cap dién. Di véi ngudi dung may tinh binh thudng, né mang lai loi thé 1a

cung cip CNTT ma nguoi dung khong can phai c¢6 kién thirc chuyén sau vé cong
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nghé. Tuong ty nhu cach mot ngudi tiéu dung cé thé tiép can dién ning ma khong
can phai 12 mot tho dién. Cu thé hon, trong mé hinh dién todn ddm may, tat ca cac tai
nguyeén, théng tin va phan mém déu duoc chia sé va cung cap cho cic may tinh, thiét
bi, nguoi dung duéi dang dich vy trén nén tang mot ha tang mang cong cong (thudng
la mang Internet). Cac nguoi dung st dung dich vu nhu co s¢ dit 1iu, website, luu
trit, ... trong mo hinh dién toan dam may khéng can quan tim dén vi tri dia 1y ciing
nhu cac thong tin khac ctia hé thdng mang dam. Ngudi dung cudi truy cép va st dung
cac ung dung dam may thong qua cac irng dung nhu trinh duyét web, cac iing dung
mobile (di dong) hoac may tinh ca nhan thong thuong. Hiéu nang st dung phia nguoi
dung cudi dugce cai thién khi cac phﬁn mém chuyén dung, cac co so dir liéu duoc luu
trit va cai dit trén hé théng may chu 4o trong moi trudng dién toan dam may trén nén
cua trung tam dir liéu — hay con goi la “Data Center”. Pay la mot thuat nglr chi khu
vuc chira server va céc thiét bi luu trit, bao gdm ngudn dién va cac thiét c6 kha ning
san sang va do on dinh cao. Bén canh do con bao gém cac ti€u chi khac nhu: tinh
module hoa cao, kha ning mé rong dé dang, ngudn va lam mat, hd trg hop nhét server
va luu trir mat do cao.

C6 3 md hinh trién khai dién toan ddm may bao gém: public (cong cong),
private (riéng tu), va hybrid (“lai” gitta ddm may cong cong va riéng tu). Trong mot
dam may cong cong, nha cung cip bén thir ba cung cAp mét loat cac dich vu cho cong
chung qua internet. Dit liéu tir mot s6 khach hang cong ty hodc ca nhan c6 thé dung
chung mot may chu. V& nguyén tic, ddm mdy riéng ciing twong tu nhu vdy, nhung
duoc thiét 1ap sau tuong Itra va chi cung Cép cac dich vu duogc luu trir cho mét sb
luong han ché nguoi diung dugc phé duyét. Pam may “lai” 1 moi truong ddm may
ma két hop cung cip cac dich vu cong cong va riéng tu. Ngoai ra con c6 “Community
Cloud” 1a ¢am may giita cac nha cung cap dich vu ddm may.

bién toan dam may bao g@)m ba loai dich vu dién toan riéng biét dugc phan
phdi tir xa toi khach hang thong qua internet [1]. Khach hang thudng tra phi dich vu
hang thang hoic hang nim cho nha cung cap dé c6 quyén truy cap vao cac hé thong
cung cap phan mém dudi dang dich vu (SaaS), nén tang dudi dang dich vu (PaaS) va
co s6 ha ting nhu dich vu (1aaS) cho nguoi dang ky. Khach hang dang ky dich vu
dién toan ddm may co thé gat hai nhiéu loi ich, tuy thudc vao nhu cau kinh doanh cu

thé cta ho tai mot thoi diém nhat dinh. Nhitng ngay dau tu vén 16n vao phan mém va
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co so ha ting CNTT gio d3 tré thanh di ving d6i voi bt ky doanh nghiép nao chon
ap dung mo hinh dién toan dam may dé mua sam cac dich vu CNTT. Kha ning tiép
can cac ngudn lyc CNTT manh mé trén co s& gia ting dang san bang san choi cho
cac t6 chtrc vira va nho, cung cip cho ho cac cong cu va cong nghé can thiét dé canh
tranh trén thi truong toan ciu ma khong can dau tu trude day vao cac ngudn lyc CNTT
tién dé. Nhitng khach hang dang ky dich vu dién toan dugc cung cip qua “cloud” co
thé giam dang ké chi phi dich vu CNTT cho t6 chirc ctia ho; va ¢6 quyén truy cip vao
cac dich vu tinh toan cdp doanh nghiép linh hoat va nhanh nhen hon, trong qué trinh
nay.

Theo céc loai hinh dich vy, dién toan dam may co thé duoc chia thanh ba loai
tuong g nhu sau:

Saas (Software as a Service) cung cdp cho khach hang kha ning sir dung cac
mg dung phan mém tlr xa théng qua trinh duyét web internet. Phan mém nhu mot
dich vu con dugc goi 13 “phan mém theo yéu cau”. Khach hang cé thé truy cap cac
g dung Saa$ tlr moi noi thong qua web vi cac nha cung cip dich vu luu trit cac ung
dung va dir liéu lién quan cua ho tai vi tri ctia ho. Loi ich chinh cta SaaS la chi phi
sit dung thip hon, vi phi thué bao doi héi mot khoan dau tu nho hon nhiéu so véi
nhing gi thuong gip trong moé hinh phan phéi phan mém truyén théng. Hau nhu co
thé loai bo phi cip phép, chi phi cai dat, phi bao tri va phi hd tro lién quan dén mo
hinh cung cdp phan mém truyén thong bang cach dang ky mo hinh phan phdi phan
mém SaaS. Vi du vé SaaS bao gdm: Ung dung Google va cac Gmg dung email dua
trén internet nhu Yahoo! Mail, Hotmail va Gmail.

Paa$ (Platform as a Service) cung cip cho khach hang kha ning phat trién va
xudt ban cac tng dung tily chinh trong méi trudng duge luu trit thong qua web. N
dai dién cho mot mé hinh méi dé phat trién phan mém dang ting nhanh chong vé
muc do phé bién ctia n6. Mot vi du vé Paa$ 1a Salesforce.com. PaaS cung cép mot
khuén khé dé phat trién, thir nghiém, trién khai va béo tri phén mém nhanh trong mot
mdi truong tich hop. Giéng nhu Saa$, lgi ich chinh ctia Paa$S 1a chi phi sir dung thap
hon, vi phi thué bao yéu cau dau tu nho hon nhiéu so véi nhiing gi thuong gap phai
khi trién khai cac cong cu truyén théng dé phat trién, thir nghiém va trién khai phan

mém. C4c nha cung cap PaaS xit Iy viéc bao tri nén ting va nang cap hé thong, dan
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dén giai phap hiéu qua hon va tiét kiém chi phi cho viéc phat trién phan mém doanh
nghiép.

laaS (Infrastructure as a Service) hodc co sé ha ting nhu mét dich vu, cho
phép ngudi dung truy cap truc tiép vao tai nguyén luu trit, tai nguyén mang va tai
nguyén may tinh bén dudi. IaaS sir dung cong nghé ao hoa dé ao hoa va dong goi tai
nguyén may tinh, tai nguyén luu trit va tai nguyén mang ctia may chu, ddng thoi cung
cép céc tai nguyén nay dudi dang API. Khi can str dung céc tai nguyén nay, ngudi
dung khéng can mua céc thiét bi phan cimg nhu may chi ma chi cAn mua cic tai
nguyén ndy tir cc nha san xuit cung cip dich vu IaaS. Nén tang dién toan dam may
laaS cung cip quan 1y va lap ké hoach cia cic tai nguyén nay. Vi du dién hinh bao
gom: Pam may tinh toan dan hoi (EC2) va Dich vy luu trir don gian (S3) ciia Amazon.

Bang cach cung cip dién toan, luu trit va cac tng dung ndy dudi dang dich vu
ma khong phai 1a san pham, ddm may mang lai loi thé kinh doanh va chi phi. Pam
may di chuyén tat ca cac dich vu nay ra bén ngoai trang web dén mot nha thau hodc
mot co s& tap trung. Tap trung dit liéu cho phép chia sé chi phi giira tat ca nguoi ding.
Pam may hoan thanh nhitng gi CNTT ludn tim kiém; ting kha niang tinh toan ma
khong can phai cung cip co so ha ting méi. Cac tng dung c6 thé co cua dién toan
dam may 1a theo cp s6 nhan. Ngudi ding giao dién voi dam may thong qua trinh

duyét web cua ho, loai bé nhu cau cai dit nhiéu irng dung phan mém.

Mobile

Storage Applications

CLOUD
COMPUTING S
J et
P OJ a) LO‘.\ Database

Public
cloud

Hinh 1.1: M6 hinh dién toan dam may [2]
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bién todn dam may la mot mo hinh dién todn noi ma moi giai phap lién quan
dén CNTT déu duoc cung cip dudi dang cac dich vu qua mang Internet, gilp ngudi
ding thoat khoi viéc phai dau tu khéng it nhan luc, cong nghé va ha tang dé trién khai
hé théng. Qua d6 tdi gian chi phi cling nhu thoi gian trién khai, tao diéu kién cho
nguoi sit dung nén tang dién toan ddm may tap trung duoc tdi da ngudn luc vao cong
viéc chuyén mon cua ho. Chinh vi vay, loi ich ma dién toan ddm may mang lai khong
chi géi gon trong pham vi nguoi sir dung nén tang dién toan dam may ma con tir phia
cac nha cung cép dich vu dién toan. Bén canh d6, dién toan dam may [2], [3] ciing
dang 13 xu hudéng dugc phat trién manh mé hién nay. Ké thira cac mang luéi trude
day cung vdicac khai niém mady tinh phan tan dé tich hop cac tai nguyén may tinh,
luu trir, nén tang va cac dich vu khac theo nhu cAu mdt cach thun tién va nhanh
chong, ddng thoi cho phép két thic st dung dich vu, giai phong tai nguyén dé dang,
giam thiéu cac giao tiép vai nha cung cap. Theo d6, md hinh chinh 13 cho phép st
dung dich vu theo yéu cau; cung cip kha ning truy cdp dich vu qua mang rong rii tir
may tinh dé ban, may tinh xach tay ti thiét bi di dong; voi tai nguyén tinh toan dong,
phuc vu nhiéu nguoi ning lyc tinh toan phan mém déo, dép ing nhanh vdi nhu cau
tir thap dén cao.

Dién toan dam may duoc dua trén cong nghé ao hoa [4], thong qua cac dich
vu mang dé cung cap cho ngudi ding véi cac ngudn luc co ban, nén tang Gng dung,
phan mém va cac dich vu khac. Trong truong hop IaaS (co so ha tang nhu mot dich
vu), cac nha phét trién cung cidp mot moi truong ing dung phan mém hoan chinh
bang cach tap hop cac phan cing, phan mém va cac thiét bi c6 lién quan lai véi nhau
dé dap ung thoa thudn chat lugng dich vu voi ngudi dung. Cong nghé may ao (Virtual
Machine) thuong duogce st dung trong cac trung tam dit liéu, may tinh cum va cac ung
dung khac. Cong nghé nay cho phép nhiéu hé diéu hanh c6 thé chay trén cing mot
may tinh va cung cdp cac dich vu doc 1ap dang tin ciy, cai tién rat nhiéu kha ning st
dung lai céac tai nguyén vat ly. Ngoai ra, dién toan dam may [5] con 1la mot hudng
nghién ctru rong, s€ dem lai gia tri 16n vé cac chi phi cho cac doanh nghiép trén toan
thé giodi. Pién toan dam may sé& giup giai quyét duoc viéc luu trir dit liéu trén hé théng
nhanh, gon, nhe. Cung cép cac dich vu vé co so ha tﬁng, nén tang phén mém, cac dich

vu theo yéu cau nguoi ding thong qua Internet.



10

Dién toan dam mdy [6] 12 m6t mo hinh dich vu cong nghé théng tin, ké thira
cac mang ludi trude ddy trén thé gidi giup ngudi dung truy cap tai nguyén dir liéu,
luru trit dén hé thdng quan 1y, xir Iy dir liéu phic tap cua cac hé théng nhu Google,
Facebook... Nguoi ding chi truy cap vao thiét bi dau cudi dé truy xuat vao cac tai
nguyén trén dién toan va bén trong hé théng dién toan sé& 1ap lich xir 1y cac yéu cau
trén bao gdm xtr 1y thdi gian cho, thoi gian xt 1y tin hiéu dén thoi gian hoan thanh
nhiém vu. Chinh vi vy ma dién toan dam may [7] dang chuyén dbi nganh CNTT,
thay doi cach thirc sir dung va cung cdp phdn mém va phin cing. Lam cho viéce st
dung cac tai nguyén may tinh theo yéu ciu nhu bing thong, luu trit hodc cac tng
dung phan mém va dién toan c6 san. N6 che gidu su phirc tap clia co s ha ting co
ban, cho phép ngudi dung cudi tap trung vao san pham caa chinh ho ma khéng can
nhiéu khoan dau tu vao phan cimg. Theo hop dong dich vu d3 duogc thiét 1ap gitra nha
cung cap dién toan va khach hang, cac rang budc vé chat luong dich vu (QoS) nhat
dinh dugc xac dinh thong qua cac thoéa thuan theo mue dich vu (SLA). Tuan tha voi
cac SLA ndy, nha cung cap dam bao cung cap mot chat luong nhét dinh cho dich vu
d3 thoa thuén. Viéc sir dung cic may ao cho phép sir dung t6t hon cac tai nguyén
phan cting hién tai trong khi van duy tri QoS yéu cau. Pé tranh sy xubng cip cua hiéu
suat, may ao duoc di chuyén tir qua tai dén cac may khong sir dung duoc. Vi vay, cac
thuat toan phat hién 13 can thiét dé chu dong phan loai qua tai va khong qué tai. Cac
thuat toan chi dong xac dinh mot ké hoach tdi wu cho viéc di chuyén va phan bd cac
may 4o trong thoi gian chay.

Dién toan dam may 1a mot kiéu mau méi [8], [9] va dang khong ngimg tién
hoa trong tinh toan. Co ché cin bang tai dugc chia thanh cac ngudn luc va cung cip
cac nguodn luc cing véi nhiém vu 1ap ké hoach giita cac hé thong phan phdi. Trong
can bang tai truyén théng phai d6i mat voi mot sb van dé khac nhau cia cac giai doan
cung cp tai nguyén trong mdi trudng dam may. Né ciling c6 tac dong to 16n trong
cac hé thong dam may vé hiéu suat va vé van dé do luong do sy tham gia cua cac
thong s6 can bang tai khac nhau va ban chit ciia méi truong dam may. Ngay nay [10],
dién toan ddm may 1a mot cach dé gitt phan cing ciling nhu phan mém & mot noi va
st dung n6 tir moi noi trong thé gidi nay. N6 da 1am cho phan cing yéu cau linh hoat
hon nhiéu. Do d6, moi ngudi c¢6 co hoi str dung nhiéu tai nguyén khi can va phai tra

s6 tién chi cho khoang thoi gian ho da stir dung nguén dung luong cu thé, duoc goi la
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dich vy tra tién cho mdi 1an sir dung, lam cho nganh cong nghiép cong nghé thong tin
huéng t6i viéc kinh doanh dién toan dam may. Gidng nhu mot CPU véi nhiéu 16i,
nhitng doanh nghiép s hitu mot cum ctua cac CPU/May vat 1y dé duoc goi 1a dam

may. Cac cum c6 mot sO lugng hiru han khong gian va bd nhd.

Code
['e.e !
May chi ung dung Pién thoai
Dam may dién toan
(internet)
D lie
e PC
Khac

Hinh 1.2: Cung cép tai nguyén dam may [5]

Nguoi dung s€ nhan dugc khong gian va bd nhd trong mdt khoang thoi gian
tir cum dugc phan bo khi tra tién cho dich vu nay. Khi ngudi ding doi hoi cac ngudn
Iiuc bao gom bd nhé, khong gian va bang thong dugc thuc hién bdi cac cong ty thong
qua phan b cac may chii dén nén tang nhu cau khach hang. Cung cip tai nguyén trén
dam may 1a qua trinh cung cip khong gian bd nhé 4o tir cac ngudn luc bang cach tong
hop may vt Iy (PM) hay con duoc goi 1a may ao (VM). Lic ndy, b can bang tai s&

quan 1y ghép kénh céc tai nguyén theo dung voi yéu cau tir ngudi dung.
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Hinh 1.3: Can bing tai trong dién toan dam may [6]

Nhitng bién phéap can bang trudc diy c6 hiéu qua trong viéce cai thién thoi gian
phan hoi va thoi gian phuc vu ctia ddm mAy tuy nhién né lai khong cung cap ding
chat luong dich vu. Cac QoS c6 thé cung cép hiéu qua bang cach thém tham sb cua
n6 vao tham sb can bang tai. Xem xét bang thong nhu tham sd, ma phai d6i mat véi
céc van dé suy giam va nhiing van dé khac s& 1am cho ngudng gia tri chinh xéac hon,
do d6 QoS sé& dugc coi 1a c6 hiéu qua. Vi vdy, giam thiéu yéu cau dugc cap phat cho
cac may vat 1y v6i ding kha ning cung cap cua cac may 4o va duy tri trang thai on

dinh trong sudt thoi gian cung cap dich vu.

Architecture of Cloud Computing

Client Infrastructure Front End
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Runtime Cloud Back End

Storage
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Hinh 1.4: Kién tric cia dién toan dam may [8]
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1.2. Tong quan vé can bang tai trong dién toan dam may
1.2.1. Gigi thiéu vé can bang tdi

Hién nay, linh vuc CNTT dang phat trién ngdy cang manh mé& va nhu cau vé
tai nguyén luu trit va tinh todn tang truéong khong kém. Véi lugng 16n dir liéu duoc
tao va trao d6i qua mang ngay mot ting 1én thi s doi hoi thém vé nhu ciu tai nguyén
may tinh ngdy cang nhiéu. Pam may da gitp cac doanh nghiép tan dung loi ich cta
tai nguyén dién toan dugc chia sé trén méi trudng 4o hoa, ciing véi d6 rat nhiéu doanh
nghi¢p da sir dung céac dich vy dua trén ddm may ¢ dang nay hoac dang khac. biéu
nay dua chung ta dén khai niém can bang tai trong dién toan dam may.

Kéo theo su phat trién rong khap cuia Internet, cac website hay cac ing dung
tryc tuyén dang duoc rat nhiéu nguoi truy cap va st dung. Luong truy cip ndy qua
16n thudng dan dén cac van dé vé ha ting mang, ngoai ra kha nang xur 1y cua Server
s& bi tic nghén cuc bd. Chinh vi vay, can bang tai ludn lubn 13 mot trong nhirng tinh
nang cong nghé rat quan trong gitip cac may chii a0 hoat dong dong bd va hiéu qua
hon théng qua viéc phan phdi ddng déu cac tai nguyén. Giai phap cta cin bang tai
chinh 1a viéc phan bd dong déu luu lugng truy cap giita hai hay nhiéu cic may chu
¢6 ciing chtrc ning trong ciing mot hé thong. Véi phuong phap nay, hé thong sé giam
thiéu tdi da tinh trang mot may chu bi qua tai va ngung hoat dong hoidc khi mot may
chu gdp su ¢, can bang tai s& chi dao phan phdi cong viéc ciia may chu dé cho cac
may chu con lai, ddy thoi gian uptime (thdi gian hoat dong) ciia hé thdng 1én cao nhat

va cai thién ning suat hoat dong tong thé.

Virtual Server
92.0.2.1 Network
DMZ
——
Host
172.16.1.11
Services
172.16.1.11:80
Host
% 172.16.1.12
S Services
Direct Route 172.16.1.12:80
172.16.1.1
‘ N J
Client to Virtual Server Load Balancer to Host
Client 198.18.0.1:5000-192.0.2.1:80 SYN Client 198.18.0.1:5000-172.16.1.11:80 SYN
Server 192.0.2.1:80-198.18.0,1:5000 SYN/ACK Server 172.16.1.11:80-198.18.0.1:5000 SYN/ACK
Client 198.18.0.1:5000-192.0.2.1:80 ACK Client 198.18.0.1:5000-172.16.1.11:80 ACK

Hinh 1.5: M hinh Can bing tai trong dién toan dam may [9]
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Trong méi truong phan tan, cin bang tai 1a mot trong nhitng chu dé hét stc
quan trong. Vi dién toan dam may duoc coi 1a mot trong nhitng nén tang tot nhat gitup
Iwru trit dit 1iéu voi chi phi tdi thiéu va co thé truy cip moi lac qua internet, cin bang
tai cho dién toan dam may di tré thanh mot linh vyc nghién ctu rat tha vi va quan
trong. Can bang tai nham muc dich théa man nguoi ding va st dung ty 1¢ tai nguyén
cao bang cach dam bao phan b hop 1y. C6 rat nhiéu kho khan trong céc k¥ thuat can
br:ing tai nhu bao mat, kha nang chiu 161, v.v ... von phé bién trong moi truong dién
todn dam may hién dai. Nhiéu nha nghién curu da dé xuét mot s6 k¥ thuat thuat toan
dé ting cudng nham tim ra nhimg phuong an t6t nhét cho can bang tai.

Trong cin bang tai thoi gian gan day da ndi 1én cha dé phan tan dy doan qua
tai [11] nhu mot giai phap day hira hen, trong d6 chuyén sang cip do giam sat tinh
trang tic nghén ctia mdi con dudng va phan tan dong chay truc tiép dén con duong it
tic nghén. Cach tiép can nay co nhiéu loi thé thuc tién. La mot luoc dd phan phéi, no
c6 thé mé rong hon va c6 thé ddi pho véi luu lwong truy cap nhanh hon cach lich
trinh tap trung. La mot phuong phép tiép can dit liéu, n6 khong phu thudc vao ngin
xép mang ctia may chi luu trit va ngay lap tirc mang lai loi ich cho tat ca luu luong
truy cap khi trién khai. Kha ning hién thi tic nghén cudi cung ciia n6 ciing lam cho
n6 tré nén manh mé hon ma khong can cdu hinh lai may diéu khién. Mau chdt cua
viéc thiét ké mot giao thirc can bang tai tac nghén 13 chiing ta can phai biét thong tin
vé tac nghén thoi gian thyc tir tit ca cac duong di gitra nguon dong chay va diém dén.
Mot cach tiép can don gian 1a sir dung thong tin dinh huéng dudng di cudi: mot switch
ToR duy tri cac chi s tic nghén dau cudi cho tt ca cac duong dan tir chinh nd dén
c4c thiét bi chuyén mach ToR khac trong mang. Céc chi s tic nghén co thé duoc thu
thap bang cac goi dir liéu. Thong thuong, co hang trim dudng dan ton tai gitta hai
ToR thiét bi chuyén mach va cong tic ToR c6 thé giao tiép v6i hang tram cac thiét bi
chuyén mach ToR khac. Quan trong hon, khong thé dé thu thap thong tin tic nghén
thoi gian thuc cho tat ca cac duong dan nay, vi s& khong cé di dong chay dong thoi
xay ra di cung véi tat ca chung cung mot lic. Trong giai doan dau, chi c6 ngudn va
thiét bi chuyén mach ToR dich tham gia dé lya chon tot nhat dudong din tir ToR dén
tang tong hop. Chuyén doi ngudn ToR s& giri s6 liéu tic nghén ctia n6 dén dich ToR,
ching s& két hop véi cac chi s6 tac nghén dé chon con duong tét nhat cho 16p tong

hop. Trong giai doan thit hai, tip hop dd chon sau d6 chon cong tic 13i t6t nhét theo
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mot cach twong tu vé tinh trang tic nghén cua budc nhay thir hai va tht ba. Con
duong quyét dinh lga chon sau do dugc duy tri tai ToR va tap hop thiét bi chuyén
mach. V& co ban hai giai doan lua chon dudng dan st dung thong tin mot phan dudng
dan dé tim duong tot nhat cho dong chay. Bing cach khai thac cac tinh chét cau tric
ctia 3 ting, lya chon dudng dan hai giai doan 1am giam dang ké sy phirc tap ma khong
¢4 nhiéu hiéu suét. Trén thuc té, danh giad cho théy réng thuc hién lya chon dudng
dan trén mdi co s& luu lugng trong TCP 1a tot nhat va khong gay ra viéc sap xép lai
g6i tin cling nhu khong gy bat ky do tré nao.

Can bang tai ludn 1a chu dé nghién ctiru néng cia cac trung tim dir liéu dam
may, va muc tiéu ciia né 1a dam bao rang moi tai nguyén mdy tinh c6 thé xur 1y cac
nhiém vu mot cach hiéu qua va nhanh chéng. Cudi cung, viéc su dung nguén luc
dugc cai thién. Cac nha nghién ctu da dé xuit mot loat can béng tinh, dong va chién
luge 1ap ké hoach can bang tai. Ngoai ra, cling c6 mot s6 nghién ciru st dung cong
nghé di chuyén truc tiép cia may 4o dé dap tng cac yéu ciu dam may, nhiém vu cta
trung tam dir liéu 13 yéu cau hiéu suat va gidi han tai. Cac chién luoc can bang tai
hién dugc chia thanh hai loai: can bang tai tinh va can bang tai ning dong [12]. Thuat
toan 1ap lich can bang tai tinh thuong bao gdm round robin, weighted rounded robin
[13]. Cac thuat toan tinh chi st dung mot s6 thong tin tinh ma khong thé phan anh tai
dong. Hién nay, hau hét cac nén tang ma ngudn mé ca laaS da sir dung cac thuit todn
tinh dé tién hanh lap ké hoach tai nguyén. Loi thé cua thuat toan lap ké hoach can
bang tai tinh 13 no rat don gian d& sir dung. Nhung trong céc trung tdm dir liéu dam
may quy md 16n ¢ tinh khong dong nhat cia tai nguyén va nhu cau nguoi sir dung
1a khong nhat quan, hiéu qua can bang tai tinh khong duoc 1y tuéng. Can bang tai
dong (DLB - Dynamic Load Balancing), né chu yéu dugc sir dung trong linh vuc
phan phéi may tinh song song, va muc tiéu chinh cta n6 13 1am thé nao dé phan phdi
tai hop 1y hon giira nhidu may chu dé tranh mot s6 hién tuong ma mot sd cac nit may
tinh bi qué tai va mot s6 niit ¢6 tai nhe va do d6 dé cai thién toan bo hiéu suat ciia hé
théng. Chi phi truyén thong bo sung duoc tao ra trong qua trinh DLB s& lam suy giam
hiéu ning hé thong clia cAn bang tai dong. Vi vay, lam thé nao dé giam truyén géi tin
trén cao nhit giira cic nat trong qua trinh DLB tré thanh mot van dé quan trong sé
anh huéng dén hiéu suat cia DLB. Tuy nhién, mot sb thuat todn & trén khong thé dap

ung duogc sy lya chon va ban chat cia co cau can bang tai toi vu cung mot lic. Vi
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vay, nhitng cach phan phdi tiép can thuong cé dugc sy tdi uu cuc bd cia cac giai
phap. Va hiéu qua cta viéc giai quyét van dé phan phdi tai trong mot sé trudng hop
dic biét khong phai 14 1y twéng. Vi vy, nd ¢ thé dam bao cin bang tai va sir dung
hiéu qua tai nguyén vat 1y ctia toan bd cum. Tuy nhién, cin bang tai 1a van dé va chi
phi chung cua ddm may trong céc trung tam dir liéu khong dugc xem xét. N6 chi tap
trung vao quan 1y may 4o dé ting cuong quan 1y cac trung tim dir liéu ddm may va
nang cao hi¢u qua hoat dong cua cac trung tam dir liu dién toan dam may.

Theo tai liéu [14], C4n bang tai c¢6 thé duoc chia thanh 2 loai 12: Can bang tai
cuc bd va can béng tai toan cuc. Can béng tai cuc bd dugc st dung dé can béng du
béo tai trong mot trung tam. N6 phan phdi yéu cau tir phia may khach sang may chi
dap Gmg nhu cau. V& can bang tai toan cuc, N6 quan 1y va kiém soat yéu cau tir phia
khach hang ty dong dén may chii qua nhiéu trung tdm dit liéu. N6 xir Iy luu luong
trén ca hai mat goi truyén tai. Xt 1y can bang tai toan cau cho su phirc tap, nhung
dong thoi diéu nay 1a rat hitu ich cho truyén tai goi tin trén trung tim dir liéu mang.
Tinh kha dung dam bao rang, trong trudng hop that bai, hé théng tiép tuc hoat dong

nhu mong doi.

1.2.2. Muc dich cén bang tdi
Can bang tai c6 mot sé muc dich chinh sau déy:

e Tang kha nang dap g, tranh tinh trang qué tai trén may chi, dam bdo tinh
linh hoat va mé rong cho hé théng.

e Ting d6 tin cdy va kha ning du phong cho hé théng: Str dung cin bang tai
gitip tang tinh kha dung cao (HA - High Availability) cho hé thong, ddng thoi
dam bao cho nguoi dung khong bi gian doan dich vu khi xay ra 16i su ¢b 15i
tai mot diém cung cép dich vu.

e Ting tinh bao mat cho hé thong: Thong thudng khi ngudi dung gui yéu cau
dich vu dén hé thong, yéu cau d6 sé duoc xir 1y trén bo Can bang tai, sau d6
thanh phan Can bang tai méi chuyén tiép cac yéu cau cho cac may chu bén
trong. Qua trinh tra 10i cho khach hang ciing thong qua thanh phan Can bang
tai, vi vAy ma nguoi dung khong thé biét duoc chinh xac cac may chu bén
trong ciing nhu phuong phap phan tai duge st dung. Bang cach nay c6 thé

ngan chdn nguoi dung giao ti€p truc tiep voi cac may chu, an cac thong tin va
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cAu tric mang ndi by, ngan ngura cac cude tan cong trén mang hodc cac dich

vu khong lién quan dang hoat dong trén cac cong khac.
1.3. Téng quan veé tri tué¢ nhan tao (Al)

Tri tué nhan tao 1a mot linh vuc lién quan dén chuyén nganh khoa hoc may
tinh va céng nghé thong tin, ban chat cua tri tué nhan tao van do con ngudi 1am ra,
ho x4y dung cac thudt toan, 1ap trinh bang cic cong cu phan mém cong nghé thong
tin, giup cic mdy tinh c6 thé tr dong xir Iy cac hanh vi thong minh nhu con ngudi.
Tri tu€ nhan tao c6 kha nang tu thich nghi, tu hoc va ty phat trién, tu dua ra cac lap
luan dé giai quyét van dé, co thé giao tiép nhu nguoi...tat ca 1a do Al duoc cai mot
co sO dit li€u 1on, duoc lap trinh trén co sé dit li¢u do va tai 1ap trinh trén co so dir
liéu méi sinh ra. Ctr nhu vy cdu trac ctia Al ludn ludn thay doi va thich nghi trong
diéu kién va hoan canh méi.

1.4. Téng quan vé hec may (ML)

Hoc may (Machine Learning/ML) 12 mot phuong phap dé tao ra AI. ML lién
quan dén cac chuong trinh may tinh viét lap trinh cta riéng chiing dé hoan thanh mot
nhiém vu dinh trudc. Qua trinh nay co thé duoc giam sat, ban gidm sat, hodac khong
giam sat. Trong hoc tap c6 giam sat, may dugc cung cap dit liéu trong d6 mdi vi du
trong tap dit liéu duoc gan nhin véi cau tra 10i. Cac sau d6 may hoc thong qua thir va
sai dé du doan cau tra 10 tir tap dir liéu da nhap. Hoc tap khong giam sat lién quan
dén viéc phan tich dir liéu dau vao ma khong co cau tra 101 x4c dinh. Diéu nay thudng
duogc sit dung dé mo hinh hoa ciu tric va phan phdi dir lidu. Cudi ciing, hoc tap ban
giam sat 1a mot phuong phap két hop lién quan dén viéc két hop dir liéu duoc gin
nhan va khong duoc gan nhan. Diéu nay c6 thé gitp giam bdt ganh ning cua nhiém
vu ghi nhan. Sir dung céac thuat toan phan 16p ctia ML dé tién hanh phan 16p nguoi
dung dya trén cac dac trung cua ho dé thuc hién viéc can b::ing tai.

1.5. Ngwoi dung cloud va hanh vi ngwoi dung cloud

Viéc xac dinh hanh vi ngudi dung c6 vai trd rat quan trong trong nghién ciru
nay. Viéc xac dinh hanh vi nguoi dung thong qua doan request ho guri 1én cloud, véi
ting loai ngudi dung véi nhitng muc dich st dung khac nhau thi ciu trac cia nhimng

doan request nay ciing s€ khac nhau.
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Viy nén dira vao su khac nhau trong cdu triic, théng tin ctia cac request duoc
gui trén Cloud ta c6 thé du doan nhiing tic vu ma nguoi ding s& yéu cau thyc hién
khi két ndi v6i Cloud. Tir d6 c6 sy phan bd tai nguyén cho cac ngudi dung hop 1y,
tranh viéc lang phi tai nguyén.

1.6. Két luan chwong 1

Hiéu biét dugc nhitng khai niém tong quan vé dién toan dam may, hiéu biét
thuat toan dién toan ddm may giai quyét nhitng van dé tic ngh&n, goi tin mat mat khi
truyén dir liéu qua méi trudng dién toan, muc dich ting hiéu qua cin bing cia hé

théng.
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CHUONG 2. CAC CONG TRINH LIEN QUAN

2.1. Gigi thiéu chung

Chuong nay sé& giéi thiéu cac cong trinh nghién ctru cia Viét Nam va trén thé
gidi o lién quan, ung dung vao dé tai. Nhimg cong trinh nay da dé xuat nhiéu k¥
thuat phan bd tai nguyén, phat hién hanh vi nguoi dung, can bang tai,... trong cloud.
Qua viéc nghién ctru cac cong trinh nay ciing gop phan cung cb thém co so 1y thuyét

va dinh hinh huéng nghién ctru cho dé tai.

2.2. Cac cong trinh nghién ciru tai Viét Nam

Trong bai b&o [15] ctia Tran Cong Hung va cac cong sy dang trén tap chi Khoa
hoc cong nghé Thong tin va truyén thong s6 04 (CS.01) 2018 cia Hoc vién Cong
nghé Buu chinh vién thong, dd dé xuat mot thuat toan cin bang tai nham giam thoi
gian dap ung trén dién todn ddm may, ¥ tudng chinh 1a st dung thuat toan du bao
ARIMA dé du bao thoi gian dap tGng, tir d6 dua ra cach giai quyét phan phoi tai
nguyén hiéu qua dua vao gia tri ngudng thoi gian. Bai bao da dua ra thuat toan, thu
nghiém mo phong véi mo hinh nho va da dat dugc mot sd két qua mo phong kha tich

cuc, va tiém nang trong dy bdo tuong lai gan.

Trong bai bao [16] cua tac gia Nguyén Thanh Thuy va cac cdng su ding trén
tap chi “International Journal of Computer Science and Network, VVolume 4, Issue 2,
April 2015, da trinh bay mdgt cach tiép can dé cai thién thuét toan ngan chan bé téc,
dé 1én lich cho cac chinh sach cung cip tai nguyén dé phan bo tai nguyén khong dong
nhat. Thudt toan ngin chin bé tic c6 do phirc tap thoi gian chay 1a O (min (m, n)),
trong d6 m 13 s6 luong tai nguyén va n 1a sd lugng quy trinh. Ho dé xuét thuat toan
phan bd nhiéu tai nguyén cho cac dich vu canh tranh dang chay trong cac may 4o trén
nén tang phan tan khong dong nhat. Cac thi nghiém ciing so sanh hiéu suat cia

phuong phap dé xuat véi cac cong viée lién quan khac.

Trén tap chi Innovative Technology and Interdisciplinary Sciences nam 2018
[17] nhém tac gia Ha Huy Cuong Nguyen, ciing di cong bd qudc té “Avoid Deadlock
Resource Allocation (ADRA) Model V VM-out-of-N PM”. Trong bai bao nay, cac
tac gia da chu trong hon vé cloud, va m6 hinh hoat dong cua cloud, tir do dé xuét ra

thuat toan ADRA, trong d6 xay dung mo hinh V, ¢6 nghia la VM-out-of-N, tirc 1a cac
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may 4o da hét kha ning xur 1y. O bai nghién ctru nay, cac tac gia di giai thich rd su
phat trién cta cloud trén nén tang grid, va dic trung nhat 1a sy da dang ngudi dung
rat vo tin nhung tai nguyén thi co giéi han. Va Deadlock xay ra trén cloud 14 ¢ muc
16m, tie 1a deadlock trén cloud 16n hon tat ca deadlock trude gio von cé. Trong bai
viét ndy, mot ¥ tuong méi duoc phat trién dya trén ving khong gian trong trén cloud,
nhim tranh deadlock, théng qua viéc biét cic tai nguyén tréng tir cic nguoi dung di
dugc phuc vu. Thudt toan méi dé xuét 12 phan bd cac tai nguyén t6i cac dich vu dang
dugc phuc vu trong cac may ao trén méi truong cloud khong déng nhit. Trong nghién
ctru nay, duoc thuc nghiém mé phong trén cloudSim va két qua thu dugc tuong ddi
t6t.
2.3. Mot s6 cong trinh nghién ciru trén thé giéi

Trén tap chi Journal of Internet Technology Volume nam 2019 [18], nhom tac
gia Ruoshui Liu, Xin Wang, Juan Du, Ping Xie, ciing di cong bd qudc té “A Cloud
User Behavior Authentication Model Based on Multi-label Hyper-network™. Véi su
ra doi cua ky nguyén dir li¢u 16n, viéc bao mat thong tin nguoi dung 1a dac bi¢t quan
trong. Lam thé nao dé xay dung long tin gitta ngudi ding va dam may 1a mot van dé
quan trong. Dé giai quyét van dé nay, bai bao nay dé xuit mot mo hinh xac thuc hanh
vi ngudi dung ddm may dua trén mang da cAp nhén, thyc hién phan chia chi tiét hanh
vi ctia ngudi dung va cai thién do chinh xac cua phat hién bat thuong. Phuong phap
nay hudn luyén co so dit liéu hanh vi binh thuong cta ngudi dung thanh mét siéu
mang, thém hanh vi ciia nguoi dung hién tai nhu mat thé hién vao siéu mang dé phan
loai. Néu mét nhin duoc tim thay thanh cong trong phén loai nay, nhin d6 duogc xac
dinh 14 nguoi dung binh thudng. Néu khéng, moé hinh cap nhat trong sb cia siéu
mang, thay thé siéu canh va tim kiém lai nhan. Néu nhin dugc tim théy, no duoc xac
dinh 12 nguoi dung rai ro, néu khong nd duogc xac dinh 1a ngudi dung doc hai. Két
qua md phong cho thay cé su cai thién dang ké vé do chinh x4c cua phan loai. Ap
dung phuong phap trong bai bao nay dé phat hién hanh vi ctia nguoi dung c6 thé cai
thién hiéu qua ty 1é phat hién hanh vi cia ngudi ding, thuc hién phan tich chi tiét vé
hanh vi ciia nguoi dung va cai thién kha nang xtr 1y hanh vi ciia nguoi dung. Trong
nhitng nam gan day, vai sy phat trién ctia cong nghé thong tin va sy hoi nhap ciia nén
kinh té thé gi6i, nhan loai da budc vao ky nguyén dit liéu 16n. Su phat trién nhanh

chong cua s6 lugng thiét bi dau cubi di dong 1am phat sinh xu hudng khong thé dao
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nguoc cua viéc ung dung rong rai di€n todn ddm may di dong. Chuyén dich dién toan
dam may tir thi truong may tinh dé ban sang thi truong di dong tré thanh huéng phat
trién chinh. Tuy nhién, dudng nhu c6 nhiéu van dé phirc tap. Trong sb do, ba khia
canh cta “ngudi ding-moi trudng-dich vu” 14 ddc biét ndi bat. Thiét bi dau cudi thong
minh di dong truy cap thong tin tir cac dich vu ddm may di dong thong qua Internet
di dong hodc Internet of Things dé c6 thé cung cip nhiéu loai dich vu tich hop khac
nhau. Vi¢c cung cép dich vu dau cudi xanh, dang tin cay va kip thoi 1a chlrc ndng cot
16i cua cac dich vu ddm may di dong. Theo quan diém cuia ngudi dung, viée thiét 1ap
mdi quan hé tin cdy giita nguoi dung va ddm may trd thanh diéu ti quan trong. Viée
phan loai t6t cac hanh vi ctia ngudi ding trude khi dich vu ddm may di vao qua trinh
cung cap dich vy thyc chit d3 trd thanh mot van dé quan trong can duoc giai quyét
khan cip. Bai toan phan loai hanh vi ngudi dung thuce sy 12 tip con cua bai toan phan
loai. Thuat todn phan loai cting 1a mét hudng nghién ctru quan trong trong cac linh
vuc nhan dang mau, khai thac dir liéu va phat hién di thuong, va n6é da thu hut dugc
nhiéu su quan tam. Cac dac tinh cua tap dir liéu dugc st dung dé xay dung mot bd
phan loai trong bai toan phan loai, va sau d6 bo phan loai nay dugc str dung dé gan
cac danh muc cho cac danh muc dbi tuong chua biét. Hién tai, bai toan phan loai nhan
don da dugc nghién clru sau va co nhiéu thuat toan lién quan da hoan thi¢n nhu Naive
Bayes (NB), Support Vector Machine (SVM), K-Nearest Neighbor (KNN). Thuat
toan phan loai nhiéu nhan st dung su phu thudc giira cac nhan hanh vi dé cai thién
hiéu suit ctua bd phan loai. Do voi mot sd dir licu quan h¢ it phuc tap hon va nhé
hon, thuat toan cho phép phan loai chinh xac hon. Tuy nhién, rat kho dé tim hiéu cac
dac tinh cua cac nit thong qua vi¢c phan loai cdc mo hinh lién quan. V61 viée nghién
clru ngay cang nhiéu vé thuat toan phan loai, ngdy cang c6 nhiéu tmg dung thuc té
xudt hién trong cac linh vuc khai thac dir liéu, khuyén nghi quan tam, phat hién di
thuong,... Trong bai bao nay, nhitng dong gop chinh cia cong trinh nay duoc tom tat
nhu sau: Chung t6i d& xuat mé hinh xac thuc hanh vi ngudi ding dam may duya trén
siéu mang da nhin, mo hinh nay thuc hién phan chia chi tiét hanh vi ctia ngudi dung
va cai thién d6 chinh x4c ctia viéc phat hién bat thuong. Két qua mo phong cho thiy
n6 ¢6 thé cai thién hiéu qua do chinh xéc cua viéc phan loai.

Niam 2020, Sudipta Sahana va cic cong su [19] da cong bd nghién ciru “A

Conceptual Framework Towards Implementing a Cloud-Based Dynamic Load
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Balancer Using a Weighted Round-Robin Algorithm”, su ra doi cua dién toan dam
may da mang dén cho thé gidi cong nghé mot sy bung nd 16n khi hau hét cac to chuc,
don vi kinh doanh va cong ty cong nghé thong tin da don nhan cong nghé nay trong
nhimg nim gan day. Nhimg loi ich do cong nghé nay mang lai 1a v6 cting to 16n khién
n6 tré nén phd bién trén thi truong cong nghé. Trén thuc té, ca nha cung cip dich vu
va khach hang ddm may déu dugc hudng nhimng loi ich ciia cong nghé nay. Phuong
phap tiép can “tra tién khi ban st dung” mdt cach han ché, c6 nghia 1a khach hang
chi phai tra tién cho tit ca nhirng dich vu ma ho mudn st dung. Tuy nhién, voi sy gia
ting nhu cdu cta cong nghé ndy va sy gia ting vé quy mé ciia dam mdy, doi hoi cac
nha cung cap dich vu dam may phai xir Iy mot s6 luong 16n cac yéu cau. Do d6, van
dé nam ¢ nha cung cap dich vu dé giai quyét van dé nay mot cach hop 1y trong khi
van duy tri hodc nang cap hiéu suit ctia ddm may. Bat chdp mot twong lai tuyét voi
ma cong nghé nay da c6, mot sé van dé 16n lién quan dén nod can dugc giai quyét.
Mot trong nhitng van dé d6 13 can bang tai. Can bang tai trén ddm may 13 qua trinh
phan phéi khéi lwong cong viée trén nhiéu tai nguyén may tinh. Néi cach khac, d6 1a
qua trinh phin bd nhiéu yéu cau cia khach hang giita mot s6 may chu trong moi
truong dam may. Viéc phan bo cac yéu cau giita cac may chu phu thudc vao mot so
thuat toan. Cac thuat toan duogc str dung phd bién 13 Vong quay vong, Vong quay c6
trong s6, Két ndi it nhat, Két ndi it nhat co trong $6 va Ngﬁu nhién. Ngoai nhirng loi
ich nhu tinh san sang cao, kha ning mé rong, tinh lién tuc trong kinh doanh véi tinh
linh hoat, hiéu suat kinh té va mutrc d6 cao, viéc sir dung cong nghé cé thé gitp ngin
may chu bi qua tai va hong hoc. Ngoai ra, trong trudng hop may chu bi 161, khbi luong
cong viée ¢ thé dugc chuyén sang cac may chu khac dang hoat dong tich cuc. Do
d6, k¥ thuat nay gitip duy tri su can bang giita cac may chu trong khi dong thoi nang
cao hiéu suit ciia ddm mAay va gitp str dung tai nguyén t6i wu. Trong bai bao cua
chung t6i, chung t6i di thao luan vé mot k¥ thudt can bing tai hidu qua co thé xu Iy
céc yéu cau cua mdy khach gitra nhiéu mdy chil voi thoi gian phan hoi toi thiéu.
Chung t61 da s dung bo can bé“mg tai dong dya trén dam may co thé dugc hd trg tot
trong moi truong dam may va co thé dat duoc mirc hidu suat cao. Chung t6i ciing da
str dung mot thuat toan vong tron cé trong sé vi chung t6i nghi rang thuat toan nay cé

thé khic phuc nhitng 16 héng ton tai trong kich ban hién tai cua can béng tai. Do do,
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chung t6i bit budc phai thiét ké mot ki thuat thich hop s& gitip giam thiéu van dé voi

can bang tai trong moi truong dam may cang nhi€u cang tot...

Nam 2020, Aparna Kumaria, Rajesh Guptaa, Sudeep Tanwara, Neeraj
Kumarb [20] d4 cong b nghién ciru “Blockchain and AI Amalgamation for Energy
Cloud Management: Challenges, Solutions, and Future Directions” trong nhitng nam
gan day, hé thong Smart Grid (SG) phai dbi mit véi nhiéu thach thirc khac nhau nhu
nhu cau ning lugng ngdy cang ting, su ting trudng cua cac ngudn ning luong tai tao
(RES) voi san xuét ning luong phan tan (EG), cac thiét bi Internet of Things (10T)
rong 16n thich Gmg, cac mdi de doa an ninh dang ndi 1én va muc tiéu hang dau 1a duy
tri su On dinh, hiéu qua va do tin cay ciia SG. Pé ddi pho nhitng van dé nay dang ton
tai, hé thong quan 1y dam may niang lugng (ECM), két hop co so ha tang cho ning
luong, v6i sir dung nang lugng va cac dich vu gié tri gia tang theo nhu cu cta nguoi
tiéu dung. Pé dat duoc nhitng diéu nay, dy bao tir phia nhu cau hiéu qua va an toan
truyén dir liéu 13 yéu t6 quan trong. Cac van dé quan 1y ning luong dit ra van dé hét
sttc nghiém trong trong viéc tim kiém cac giai phap bén viing bang cach sir dung
chudi khéi (BC) va tri tu¢ nhan tao (Al). Cac k¥ thuat dya trén Al hd tro cac dich vu
khéc nhau nhu du doén tai lugng nang lugng, phan loai nguoi tiéu dung, quan 1y tai
va phan tich trong d6 BC cung cip tinh bét bién cua dit liéu va co ché tin cdy cho
quan Iy ning luong an toan. Do d6, bai bao nay xem xét mot sé phuong phép tiép can
dua trén AT hién c6 cung v6i nhitng vu diém va nhitng thach thic cia viée tich hop
cong nghé BC va Al trong hé théng ECM. Chung t6i d3 trinh bay mot khung ECM
dua trén Al phi tap trung dé quan 1y nang luong bang cach sir dung BC va xac nhan
n6 bang cach str dung mot nghién ctru dién hinh. N6 chi ra rang cach BC va Al ¢6 thé
duogc sir dung dé giam thiéu ECM véi cac van dé vé bao mat va quyén riéng tu. Cudi
cung, chung t6i nhan manh cac vin dé nghién cru md va nhiing thach thirc cua hé

théng ECM dua trén BC-Al

Niam 2020, Ahmed va cac cong su [21] da cong bd nghién ctiru “An Empirical
Analysis on Load Balancing and Service Broker Techniques using Cloud Analyst
Simulator”, Cong nghé dién toan ddm mAy cung cap cac dich vu cong nghé thong tin
phtec tap duoc trinh bay cho ngudi dung theo nhitng cach khac nhau dwa trén yéu cau

kinh doanh ctia hg. Ca dich vu va ndi dung déu duoc cung cép tu dong tai mot thoi
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diém cu thé. Can bang tai 1a mot trong nhiing cach tiép can quan trong duoc sir dung
trong moi trudng ddm may dé xac nhan muc hidu suat ciia tai nguyén dam may. Tai
trong dugc phan bd trong tt ca cac tai nguyén gdp phan vao kién triic cta trung tim
dir lidu 40 hoa dé giam thiéu thoi gian yéu cau cta ngudi dung trong trung tdm di
lidu va tdi da hoa thong luong hé théng. Nhiéu thuét toan can béng ta1 da duoc cac
nha nghién ciru phat trién trong nhitng ndm gan day. Cac thuit toan d6 duoc phan
thanh hai loai chinh (thuat toan tinh va thuét toan dong). Muc ti€u chinh la tdi wu hoa
hiéu suit méi trudng ddm may bang cach giam chi phi tong thé bang cach truyén cac
yéu ciu ctia ngudi dung dén cac nat chinh. Trong bai bao nay, mot phén tich thuc
nghiém dugc trinh bay trén ca hai k¥ thuat (Can bang tai va Nha moéi gidi dich vu)
bang cach st dung trinh mé phong phan tich dam may. Muc tiéu phan tich 13 nghién
cru hanh vi cta ba thuat toan cin bang tai khac nhau (Round Robin, Throttled va
Active Monitoring). Céc thuat toan d6 chira mot sé k¥ thuat moi giéi dich vu trong
cac trung tam dir licu ddm may do hoa. Cong ngh¢ dién toan dam may dang md rong
nhanh chong trén toan thé gidi, diéu nay dat ra nhu cau phat trién cac k¥ thuat can
bang tai hiéu qua; nham cung cip dich vu ddm may nang cao cho nguoi ding va thich
ng v&i tbe do phat trién cong nghé nhanh chong clia moi truong dam may. Trong
bai bao nay, da phan tich hiéu suit cta ba k¥ thuat cAn bang tai (Round Robin,
Throttled va Active Monitoring) cung véi cac chinh saich moéi gigi dich vu khéac nhau.
Két qua 12 k§ thuat can bang tai diéu chinh di cung cap thoi gian phan hoi trung binh
Iy twong (mili gidy) v6i chinh sach trung tim dit liéu gan nhat. Trong tuwong lai, mot
k¥ thuét can bang tai duoc toi wu hoa dong co thé dugc phat trién dé mé rong chirc
ning giam sat tich cuc cta k¥ thuat cin bang tai va dé giam thiéu ca thoi gian phan
héi va thuc thi ciia DC trong mdi truong ddm may ao hoa.

Niam 2021, Xun Xu; Shuo Zeng; Yuanjie He [22], dd cong bd nghién ciru vé
“The impact of information disclosure on consumer purchase behavior on sharing
economy platform Airbnb”, thong qua cac bang ching thyc nghiém tir Airbnb tir tam
thanh phd 16n ¢ Hoa Ky, nhom tac gia xem xét vai trd cua thong tin tiét 16 trong viéc
tac dong dén hanh vi mua hang ctia ngudi tiéu dung trén nén tang kinh té chia sé ndy.
Chung t6i phan tich viéc cong b thong tin tir bén khia canh - d6 1a thong tin gi (tirc
1a ndi dung thong tin), tir dau (trc 13, ngudn thong tin), & dinh dang nao (hinh thirc

trinh bay thong tin), va bao nhiéu (sd lugng thong tin). Chung t6i tim thiy ca ba ngudn
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thong tin - nha cung cap, nén tang va ngudi tidu dung ngang hang - anh huong dén
nguoi tiéu dung hanh vi mua hang. Lién quan dén thong tin do cac nha cung cap dang
tai, chung t6i nhan thdy mdi quan hé 16m giira thong tin (tirc 1a sb lwong anh va do
dai ciia md ta) va hanh vi mua hang ciia ngudi tiéu dung. Tuy nhién, khéng c6 mbi
quan hé dang ké nao giita phan ty mé ta ctia nha cung cp (vin ban va anh) va hanh
vi mua hang cta nguoi tiéu dung hanh vi dugc tim thiy. Vé thong tin duoc diang boi
nén tang, ca khuyén nghi tir nén tang va thong tin xac minh nha cung cap anh hudng
tich cuc dén hanh vi mua hang cua ngudi tiéu dung. D6i véi thong tin vé tuong tac
giita nha cung cap va ngudi tiéu dung, ty 1¢ phan hdi cao va tdc do phan hdi nhanh
ctia nha cung cap sé nang cao kha nang mua hang cia nguoi tiéu dung hanh vi. Tuy
nhién, viéc cung cip két ndi voi hd so mang xa hoi ctia nha cung cip anh hudng tiéu
cuc dén nguoi tiéu ding hanh vi mua hang. Vé thong tin tir nguoi tiéu dung ngang
hang, chung toi nhan thay mac du vé tong thé, nguoi tiéu dung xép hang anh hudng
tich cyc dén hanh vi mua hang cta nguoi tiéu ding, anh huong d6 giam di khi xép
hang vuot qua mirc nhat dinh cac ngudng. Nghién ctru clia ching t6i cung cip cac
201 ¥ cho chui s¢ hitu nén tang dé t6i wu hoa bd cuc trinh bay thong tin truc tiép thong
qua thiét ké nén tang hodc gian tiép thong qua hudng dan tiét 16 thong tin ctia nha
cung cép dé tao diéu kién thun 1gi cho viéc tim kiém va thu thap thong tin cia nguoi
tiéu dung nham giam rui ro duoc nhan thirc, ning cao long tin ddi voi cac nha cung
cap va nén tang, dong thoi nang cao ¥ dinh va hanh vi mua hang cua ho.
2.4. Két luain Chuong 2

Chuong ndy d3 trinh bay mét sé cong trinh nghién ctru lién quan trong nudc
va qudc té. Cac nghién ciru nay gitp ta hiéu rd hon vé cin bang tai trén mdi trudng
dién todn ddm may, ndm bit duge uu nhuoc diém cua cac thut toan can bﬁng tai
cling nhu hanh vi cua nguoi dung hién nay, tir 46 dua ra cac thuat toan cai tién véi
muc tiéu ning cao hiéu sut. Chuong tiép theo sé& trinh bay dé xuét thuat toan cin

bang tai trén dién toan ddm mAy thong qua hanh vi nguoi dung cloud.
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CHUONG 3. PE XUAT THUAT TOAN CAN BANG TAl
TREN PIEN TOAN PAM MAY THONG QUA HANH VI
NGUOI DUNG CLOUD

3.1. Gi6i thiéu chung

Trong vai nim trd lai ddy, nhiu bai bao da trinh bay cac thuat toan trong can
bang tai [23], [24], [25] va d& xuét cai tién ching voi muc dich nang cao hiéu suat
can bang tai trong moi trudng dién toan ddm mAy. Sau qua trinh nghién ctru va tham
khao nhitng cong trinh nghién ctru trén, dé tai ndy quyét dinh s& sir dung mot s6 thuat
toan phan 16p (classification) trong Al cu thé 1 sir dung thuét toan Cay quyét dinh
J48 [26] két hop véi viéc nghién ctiru hanh vi ngudi dung cloud nham dé xuat mot y
tudng can bang tai mai, tir 46 co thé giup cho cac nha cung cip dich vu ciing nhu
nguoi dung cloud hoat dong hiéu qua hon. Huéng dén muc tiéu nay, chuong nay s&
trinh bay tong quat vé ¥ tudng bén canh d6 ciing dé xuit viéc xay dung thuat toan can
bang tai trén dién toan ddm may thong qua hanh vi cia nguoi dung cloud nham nang
cao hiéu sudt can bang tai trén moi truong dién toan dam may bao gdm hé thong

host/datacenter va cdc may 4o.
3.2. M6 hinh nghién ctu

Thuat toan phan 16p cay quyét dinh J48 (Decision Tree J48 Algorithm) s& duoc
ap dung vao md hinh nghién ciru voi muc tiéu phan bd tai nguyén tuong Gmg véi cac
Request thong qua hanh vi ctia ngudi dung cloud ma ta da du doan thong qua viée st
dung thuat toan J48. Hanh vi nguoi dung & day dugc phan chia trén request ma ho
mang toi dua theo céc tiéu chi tmg véi mdi cloudlet [27] nhu kich thudce cia ddu vao
(cloudletFileSize), kich thuéc dau ra (cloudletOutputSize), do dai (cloudletLength),
thoi gian bat dau thuc hién (execStartTime), thoi gian két thuc (finishTime),... Sau
qua trinh phan loai cac tac vu theo hanh vi ngudi ding, bd can bang tai s& tién hanh
phan bd request chtra tic vu v6i hanh vi can nhiéu tai nguyén hon vao nhirg méy ao
c6 kha ning xir 1y tot hodc nguoc lai, vao nhitng may vira va thip. Thong qua cach
tiép can nay, thudt toan ma luan van dé xudt sé& cai thién duoc thoi gian xu ly can

bang tai trén ddm mAy, va co thé Gmg dung trén moi trudng dam may theo thoi gian
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thuc. Luan van ciing xin tam dat tén cho thuat toan 1a J-TUBA (J48 classifier of Task

through User Behavior Algorithm).
Muc tiéu:

- Han ché va giam thiéu cac rui ro cho datacenter.

- Lam giam thoi gian séng cua cac request trong dam may.

- Ngan chin mat can bang tai va han ché tdi da sy mit can bang tai giita cac
may 4o.

- Giai quyét cac request nhanh hon, phén loai cac tic vu vé6i cac hanh vi ngudi
ding khac nhau tuong mg véi cac request, str dung c6 hiéu qua ngudn tai nguyén
dam may, dap g mot cach tot nhat cho ngudi ding.

- C6 thé phan 16p dugc cac request tiép theo twong img voi hanh vi ngudi ding
d3 duoc phan 16p o trén, tir 46 c6 ké hoach dua cic request nay sang nhimg mdy
do/host c6 kha nang xur 1y tai tuong tng.

- Sip xép cac may ao/host/tai nguyén sao cho mirc d6 sir dung tir cao dén thip
dé phan bo cac tac vu hop 1y.

Gid dinh:

- BO c4n bang tai s& biét trudc cac dich vu ndo dang chay trén cac may do vao
bat cr thoi diém nao.

- Dé xut tap trung vao mo phong dich vu Web (Web Service), cac web server
(may 40) s& biét trudc thoi gian xtr 1y cua timg dich vu chay trén web va trén ting
may ao.

- Hai may 4o c6 c4u hinh twong dwong nhau vé RAM, vi xir 1y, va I/O thi thoi
gian thyc thi cta cac dich vu s& khong may 1a khac nhau.

Mo hinh nghién cvuu:

- Qua trinh can bing tai duoc thuc hién gém cac budc nhu sau:

+ Budc 1: Nhan thong tin input (cac request nhan duoc)

+ Budc 2: Sir dung céc thuat toan phan 16p clia may hoc dé tién hanh phan 16p
cac request dua trén cac dac trung cua cac request. Cac dac trung nay dua trén céc
hanh vi cia nguoi dung trén internet.

+ Budc 3: Dua vao két qua phan 16p céc request tién hanh can bang tai.
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Hinh 3.1: M@ hinh can bing tai

- Vi dau vao 1a cac yéu cau tir ngudi dung (request) thudt toan dé xudt s& xur
ly va dua vao cac may ao phu hop dé tién hanh qu4 trinh can bang tai.

- M6 hinh nay 4p dung K-means (dya vao tinh chat ciia cic request) ma phan
loai cac dau vao ndy, sau d6 tir cic tic vu ma request mang t6i (CPU Usage, RAM
Usage, Power) ta du bao thong s cloud sao cho phu hop. Dé c6 thé tién hanh phan
16p voi ki thuat nay, thuat toan s€ sir dung bo dir liéu trong lich st cloud da duogc luu
lai (dir liéu gan day nhat).

- Tiép theo, vai cac so liéu (CPU Usage, RAM Usage, Power) ma cloud can
dé xtr Iy tac vu twong (mg da tinh toan phia trén, ta tiép tuc sir dung thuat toan J48 dé
phan 16p cac tac vu voi bd dir li€u 1a dir li€u du doan tinh toan ¢ phia trén két hop voi
dir 1iéu thyc da dugc luu lai, phan 16p céc request dya trén dac trung (hanh vi ctia
ngudi ding), cudi cung phan bd vao cac may 4o tuong Gmg.

- M6 hinh m6 phong thuat todn mot cach tu nhién, déng thoi 16n ké hoach cho
cac yéu cau ké tiép nham dam bao can bang tai. Thudt toan nay s& gitip giam céc tai
lién lac giita cac ngudn tai nguyén va may ao hién co, chinh vi thé lam giam duoc
bang thong cing vai thong luong khong can thiét, phuc vu tét hon yéu cu cua ngudi
dung.

3.3. Thuit toan Cay quyét dinh J48, K-Means va trng dung vao phén lép
request dua trén hanh vi nguoi dung

- Thuit toan Cay quyét dinh J48

J48 13 mot ma ngudn mo ciia Java trién khai thuat toan cdy quyét dinh C4.5.
J48 1a mot phan mé rong ctia ID3, cac tinh ning bd sung cua J48 1a tinh toan cac gia
tri bi thiéu, cét tia cay quyét dinh, dan xuét cac quy tac, v.v.. La mot bod phan loai cay

quyét dinh (decision tree classifier), J48 sir dung mé hinh hoc may du doan dé tinh
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todn gia tri két qua ctia mdt mau moi dua trén cac gia tri thudc tinh khac nhau cua dir
lidu c6 san. Cac nit bén trong cua cdy quyét dinh biéu thi cac thudc tinh khac nhau;
cac nhanh giita cac nut cho ching ta biét cac gia tri c6 thé c6 ma cac thudc tinh nay
c6 thé ¢ trong cac miu quan sat, trong khi cac nit dau cudi cho chiing ta biét gia tri
cudi cung (phan loai) ctia bién phu thudc.

- Thuat toan K-Means

Thuat toan Kmeans 13 mot thuat toan 1ap lai dé cd gang phan ving tap dir liéu
thanh cac nhém (cum) con khong trung lip dugc xac dinh boi Kpre, trong d6 mdi
diém dit liéu chi thudc vé& mot nhom. N6 ¢b géng lam cho cac diém dir liéu trong cum
cang giong nhau cang tot dong thoi gitr cho cac cum cang khac biét (cang xa) cang
tdt. N6 chi dinh cac diém dit liéu cho mdt cum sao cho téng khoang cach binh phuong
giita cac diém dir liéu va trung tAm ctia cum (trung binh cong cua tit ca cac diém dir
li¢u thudéc cum do) 1a nho nhat. Khi cang co it bién thé trong cac cum, thi cac diém
dir liéu trong cung mot cum cang ddéng nhat (twong tu).

- Phan 16p tac vu dua theo hanh vi ngud¢i dung

Dua vao bo dit liéu trude ddy khi xtr Iy nhitng tac vu dau tién, ta st dung J48
dé phan 16p dua trén hanh vi nguoi ding cho cac nhiém vu (hay task) tiép theo. Tuong
g voi mdi yéu ciu (Request) s& c6 mot tic vu ma may tinh can phai thuc hién dé
phuc vu nguoi dung. Chinh vi thé, bat ky mot request duoc giri dén cloud déu c6 thé
duoc phan 16p dua trén tac vu twong rng cua no.
3.4. Thuit toan dé xuat J-TUBA

Thuat todn dé xuat J-TUBA (J48 classifier of Task through User Behavior
Algorithm), dua vao hanh vi nguoi dung (User Behavior dugc mé ta ¢ trén) tuong
g voi cac request. Dé c6 thé phan b tai nguyén cho cac request mot cach tbi wu va
hiéu qua nhét ta st dung thuat toan K-Means v4i muyc ti€u tinh todn nhanh tirc thoi
céc thong s6 cho viéc phan cum may 4o, va phu hop véi yéu cau real-time; sau do6 ap
dung J48 d¢é tién hanh phan 16p cac request dé tinh toansra may ao phu hop, tir d6 tim
ra may ao phu hop véi request dé dua vao xir Iy. Bén canh do, cac tai nguyén (may

ao/host) s& dugc sap xép theo murc do st dung ting dan. Két hop véi danh gia sé lan
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sai cling véi sai sd, ta cai thién thudt toan bang cach ap dung may hoc vao. Tuy nhién,
viéc ap dung nay sé& it dién ra vi c6 sai s6 cho phép.
Duya vao tham khao tir tai li€u [20], luan van nay xin dé xuét thuat toan gém 3
nhom module chinh:
(1) Module tinh todn ra cdc théng sé cia request bang thudt todn K-means:
Trong module nay, thuat toan K-means sé dua vao cac thudc tinh ctia request va cac
yéu t ma tinh todn ra cc thong sb st dung tai nguyén cta Task/job twong tng véi
request d6. Céc thudc tinh bao gém: Size, Response Length, Max Length, ...
Ponew = K-means(Request, Power)
CPUnew = K-means(Request, CPU)
RAMnew = K-means(Request, RAM)
Trong d6 Xi = 1a cac thudc tinh ctia Request khi giri 1én cloud.
Request = { X1, Xa,..., Xn }, voi Xi 1a cac thudc tinh cia Request
POnew : Power du doan Power new: Power ghi nhan dugc trong qua khir
CPUnew : CPU du doan CPU new: CPU ghi nhan dugc trong quéa khi
RAMnew : RAM du dodan RAM new: RAM ghi nhén dugc trong qué khi
O day c6 thé sir dung nhom 3 yéu té {Po, CPU, RAM} d¢é tong hop tinh todn,
hodc tinh todn riéng biét tung dai luong.
(2) Module phdn [6p tdac vu theo hanh vi nguoi dung:
Trong module nay sé& str dung thuat toan phéan 16p J48 dé phan 16p request dang
x€t, dua vao hanh vi nguo1 dung cua cac tac vu.
VMsgelect = J48(Po, CPU, RAM);
Trong do:
VMeselect 1a may do dugc chon ra
J48 1a ham phan 16p tir mé hinh Cay quyét dinh da duoc xay dung dua
trén bg dir liéu trude day cua cac request
Po: 1a Power du doan tinh toan tir Module 1
CPU: 1a mtrc st dung CPU du doan tinh todn tr Module 1
RAM: la mirc sir dung RAM duy doan tinh toan tir Module 1
(3) Module phén bé cdc dich vu (chon mdy do)
Module niy c¢6 nhiém vu phan bo cac yéu cau dén cac mdy ao thong qua loai

request va may 4o phu hop. Néu mét yéu cau duoc giri toi thi yéu cau nay dugc phin
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loai béi module 1, va cac VM dang xét ké ca VM khong tai ciing dugc phan cum theo
module 2. O day, Module 3 c¢6 nhiém vu phan b6 Request dang xét vao may 4o da
tim thay tir Module 2, va tir d6 xir Iy cho request d6, va tra vé két qua cia request,
lwu vao lich st bd nhé cac request gan nhat da xir 1y, 1am dit liéu dau vao cho qua

trinh xay dung mé hinh Cay quyét dinh J48 & Module 2.

Thuat toan J-TUBA

1. For each Request in CloudRequests

2. isLocated = false;

3. UserBehavior = {Po, CPU, RAM}new = K-means(T1,Tz,...,Tn); // Module 1

4. Request.UserBehaviorClass = J48(UserBehavior); //J48 la mé hinh phan l16p
tac vu

5. For each VM in VMList

6. If isFitSituation(Request. UserBehaviorClass, VM)

7. AllocateRequestToVM(VM, Request); // Module 3

8. isLocated = true;

9. End If

10. End For

11. If(tisLocated)

12. VM = VMList.getSelectedVVM(): // Module 2

13. AllocateRequestToVM(VM, Request);

14. End If

15. End For

Trong doan ma gia trén cua thuat toan J-TUBA, thuat toan s€ st dung mot
vong lap dé lang nghe tat ca cac Request ¢ trong danh sach hang doi cac Request
duoc giri 1én bo cin bang tai (& day 1a CloudRequests). Khi nao hét danh sach nay thi
s& khong phan bd nita. Trong do6, thuit toan sir dung bién isLocated (kiéu luan Iy) dé
lam co danh dau rang Request dang xét da dugc phan bd hay chua. Méi vao vong
lap, bién isLocated duoc tao gia tri mac dinh 1a false. Sau do, thuat toan tinh toan ra
vector UserBehavior véi 3 chiéu 1a PowerConsume, CPU Usage va RAM Usage
(UserBehavior ={Po, CPU, RAM}) can dung dé thuc hién Request dang xét. Viée
tinh to4dn nay dua trén lich st s6 liéu cua cac Request truoc do T1, T2,... Tn, trong

d6 n 1a s6 request da duoc luu, mdi T bao gém cac dai lugng dau vao: MaxLength,
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FileSize, OutputSize...; va cac dai lugng xtr Iy do Cloud di thuc hién dé xir Iy
Request thir i bao gdm PowerConsume, CPU Usage va RAM Usage. Dit lidu n
Request trong lich sir ndy s& xay dung nén ham K-means dé du bao va tinh toan ra
cac dai luogng UserBehavior cho Request dang xét. Sau do, dung dir li€u
UserBehavior nay dé chay J48 phan 16p cho Request dang xét. Va 16p nay duoc gan
vao thudc tinh UserBehaviorClass cua Request. Sau khi chay ra théng s
UserBehavior cho Request, thi thuat toan duyét vong lip dé duyét qua cic may ao
dang co trén cloud. Tuong Gng voi ting may, thuat todn xem xét may ao d6 cé phu
hop véi d6 uu tién cua Request dang xét hay khdng, théng qua ham isFitSituation
(Request. UserBehaviorClass, VM). Néu thoa thi s& phan bo request dang xét vao
may ao d6 AllocateRequestToVM(VM, Request), va dong thoi gan gia tri bién
isLoacated=true. Néu trudng hop khong tim ra mdy 4o nao phu hop, thi s& két thuc
vong lap. Luc nay, chay hét vong ldp va bién isLocated van mang gié tri false, va lic
nay Request chua dugc phin bo. Vi vay, thuat toan phan bd Request nay vao may o
dau tién cua danh sich mdy do thong qua doan 1énh VM = VMList.getSelected VM().
Viéc phan bo ndy dam bao néu cé request ndo dugc du bao khong nam trong dit liéu
ctia thuat toan, van duoc phan bo va xir Iy phuc vu nguoi dung.

Phwong phap danh gia thudt toan J-TUBA

Két qua dat dugc tur thuat toan ma luan van dé xuat da dap ung cac muyc ti€u,
chang han nhu gidi han s6 lugng yéu cau xép hang dé phan phdi, cai thién thoi gian
xtr Iy va phan hdi cua ddm mAy trung tdm so voi bon thuét toan cii. Pidu ndy ciing c6
nghia la véi thuat toan duoc dé xuat, hiéu nang cua dién toan ddm may duoc cai thién
5o v6i bén thuat toan FCFS, MaxMin, MinMin va Round Robin.
3.5. Két luan chwong 3

Dé phuc vu cho thuit toan can bang tai, chwong ndy di trinh bay Iy do tac gia
chon phuong phéap phan 16p tac vu [17], [21], [22] theo hanh vi ciia ngudi dung cloud.
Pé cloud co thé gilt dugc trang thai an toan va hoat dong lién tuc, thuat toan dé tai
thuc hién d cai tién cac thuat toan can bang tai trong dién todn ddm may — J-TUBA
(348 classifier of Task through User Behavior Algorithm) sé& giai quyét dugc su can
bang tai dya trén viéc cai thién thoi gian thuc thi tic vu tir d6 lugng s lugng that bai

trong vi¢c trién khai s€ giam di, s6 diém chét nut s€ it hon cac thuat toan hi¢n tai.
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CHUONG 4. MO PHONG, THUC NGHIEM

4.1. Giéi thiéu chung

Chuong nay s€ trinh bay viéc cai dat va mé phong thuat toan J-TUBA (J48
classifier of Task through User Behavior Algorithm), cu thé 1a str dung thuat toan
phan 16p Cay quyét dinh J48 (Decision Tree J48 Algorithm) v6i muc tiéu 1 phan loai
cac tac vu tuong trng véi cac Request dua trén dac trung cua tac vu 6. Pac trung nay
tinh toan dya trén hanh vi cua nguoi dung cloud (loai ngudi dung va muc dich st
dung). Sau khi phan loai cac tac vu theo dic trung, bd can bang tai s& tién hanh phan
phéi cac request c6 tac vu d6 vao nhitng may ao/host phit hop. Tir d6, phan b request
c¢6 nhu cau xir Iy nhiéu vao may ao/host ¢6 mirc d6 hoat dong thap nhat. Vi cach tiép
can nay, thuat toan dé xuat J-TUBA sé& cai thién thoi gian xtr Iy cin bang tai trén
cloud, va ung dung trén mdi truong cloud theo thoi gian thyc. Sau khi tién hanh cac
budc nhu trén ta thu dugc cac két qua tir 46 phan tich tinh hiéu qua cua thuat toan dé
ra.
4.2. Xay dung mé hinh mé phéng — thuc nghiém

Dua vao bo dir li€u chira cac request, ludn van nay sir dung thuat toan K-Means
dé phan loai request dua trén cac dic trung cua request (hanh vi ngudi dung cloud)

Budc 1: Tiép nhan gi trj input

Buéc 2: Phan tich cac input dé rat trich cac dic trung cta cac input

Budc 3: Dua vao cac dic trung trén ching ta sir dung Machine Learning dé
phan 16p cac dau vao.

Budc 4: Dua vao két qua phan 16p ta tién hanh cin bang tai cho hé thong.

Dua vao dir liéu ctia cac request ma ta co thé biét, ta sir dung thuat toan K-
means dé phén loai request bang cach tinh toan ra bo Priority = {Power, CPU, RAM},
tir d6 ta biét cach phan bd tai nguyén cho cai request vao cac may ao dd phan cum.
Két hop v6i danh gia sb 1an sai, va sai sd, ta cai thién thuat toan béng cach 4p dung
may hoc vao, tuy nhién, viéc ap dung nay s& it dién ra vi c6 sai s6 cho phép.

Ta tién hanh gia 1ap moi trudng cloud bang cach 1ap trinh trén ngdn ngit JAVA
va st dung bd thu vién CloudSim. Méi trudng nay s& bao gom 5 dén 15 may ao, va

d6ng thoi tao moi trudng request ngau nhién téi cac dich vu trén cloud nay (bao gdom
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dich vu cung cip may a0, dich vu cung cip va dap Gmg ngudi dung cia cloudSim) dé

tién hanh thir nghiém.

Cai dit thuat toan K-means, J48 trén moi trudng mé phong duoc phat trién boi
b thu vién Weka va kiém nghiém két qua.

Céc tham s6 cia mé hinh mang mé phéng:

Qua trinh thyc nghiém moé phdéng thuat toan duoc cai dat trén ngén nglt JAVA
va sir dung Eclipse IDE hoic NETBEAN IDE dé chay thir va hién thi két qua dudi
dang console. Moi trudng gia 1ap voi bo thu vién ma ngudn mé CloudSim (duoc cung
cp boi http://www.cloudbus.org/), két hop véi bd thu vién vé Data Mining la
WEKA.

MBoi trudng mo phong gia lap gom céac thong sb sau:

- 1 Datacenter véi thong sb sau:

Bang 4.1: Thong sé cAu hinh Datacenter

Thong tin Datacenter Théng tin Host trong Datacenter
- S6 lugng may (host) trong | Mdi host trong Datacenter c¢6 cau hinh
datacenter: 5 nhu sau:
- Khong sir dung Storage (cac 6 | - CPU ¢6 4 nhan, mdi nhan c6 toc do xir
SAN) 1y 1a 1000 (mips)
- Kién trac(arch): x86 - Ram: 16384 (MB)
- Hé diéu hanh (OS): Linux - Storage: 1000000
- Xt ly (VMM): Xen - Bandwidth: 10000
- TimeZone: +7 GMT
- Cost: 3.0
- Cost per Memory: 0.05
- Cost per Storage: 0.1
- Cost per Bandwidth: 0.1

- Cac may 4o c6 cau hinh giong nhau khi dugc khoi tao:

Bang 4.2: Cau hinh may ao

Kich S6 lwong cpu
thuée Ram Mips | Bandwidth PIE PU 1 ymm
. (pes no.)
(size)
10000 MB | 512 MB 250 1000 1 Xen

- Cé&c Request (cac request chay trén web, WebRequest) duoc dai dién boi
Cloudlet trong cloudSim va kich thuéc cia cac Cloudlet duoc khoi tao mot cac ngau

nhién bang ham random cta JAVA. S6 lugng Cloudlet 1an Iuot 13 500 — 1500.
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Bang 4.3: Céu hinh thdng sé cac Request

Chidudai | Kich thwéc file K“"; l:::"l‘f’; file | o5 CPU xirly
(Length) (File Size) (Output Size) (PEs)
3000~ 1700 | 5000 ~ 45000 450 ~ 750 1

- Thuit toan d& xudt duwoc x4y duyng bang cach tao ra 16p
JTUBASchedulingAlgorithm, ké thira tir dbi twong BaseSchedulingAlgorithm,
cip nhat thém mot sd phuong thic va thudc tinh lién quan t6i
predictRequestkKmeans, va diéu chinh cac ham dung sdn dé phu hop véi thuit toan
dé xuét:

@Override
public void run() // Module 3

public CondorVM getFittingVm (double label)
// Module 2

public String predictRequestPowerConsume(Cloudlet req)

public String predictRequestCpuUsage(Cloudlet req)

public String predictRequestRamUsage (Cloudlet req)

// Module 1

Tiéu chi danh gia

Thuc nghiém mé phong cloud véi cac tham s trén sau d6 chay thuat toan can
bang tai cuia CloudSim c6 san cudi cung 1a chay thuat toan dé xuit méi cai dat két
hop voi dir 1iéu dau vao va so sanh két qua dau ra, dic biét 1a thong sb thoi gian thyc
hién (Makespan) [28]. Thoi gian dap ung du doan ctia cac may ao va thoi gian dap
g dy dodn cua cloud véi sai sd cang thap thi hiéu qua ciia thuét toan cang tot.
4.3. Két qua thuc nghiém cia mé hinh

Tién hanh chay thyc nghiém mé phong trén CloudSim véi 5 may do di dugc
dung sin dé dap ing cac request, v6i cac request duoc khoi tao c¢6 chiéu dai va kich
thudc ngu nhién va sé lugng Request 1an luot 14 30, 60, 100 va 1000. Tiép theo ta
so sanh két qua nay véi cac thuit toan FCFS, MaxMin, MinMin va Round-Robin.

Dau tién, v6i trudng hop véi 30 Requets, ta ¢ bang két qua nhu bang 4.4.
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Bang 4.4: Két qua thwc nghiém mo phéng véi 30 request

hién (ms)

Thoi gian thuc

FCFS

JTUBA

MaxMin

MinMin

Round
Robin

AVG

378.67

239.51

333.53

412.75

483.14

MAX

4,7182.24

3,172.69

3,852.00

6,228.22

5,071.06

MIN

0.84

0.13

0.17

0.12

1

7,000.00

6,000.00

5,000.00

4,000.00

3,000.00

2,000.00

1,000.00

FCFS

JTUBA

MaxMin

HAVG mMAX

MinMin

Round Robin

Hinh 4.1: Biéu dd so sanh thai gian thuc hién caa 5 thuat toan véi 30 Request

Két qua thuc nghiém véi sd request 1a 30 Request, co thé thdy rang thuat toan
J-TUBA dang chiém uu thé va xur 1y tot hon cac thuat toan khéc, bén canh d6 thuat
todn MaxMin ciling kha on dinh. Thuat toan MinMin thi chua ¢ vu thé manh. Tuy
nhién dé chimg t6 thuat toan dé xuat t6t hon ta s& tién hanh quan sat két qua khi xu
Iy nhiéu request hon.

Bang 4.5: Két qua thuc nghiém mé phéng véi 60 request

Thoigianthue | coco | gruga | MaxMin | Minmin | Round
hién (ms) Robin
AVG 66145 | 335.71 550.44 61061 | 303.08
MAX 13.187.07 | 513911 | 10657.80 | 1045142 | 4,024.57
MIN 0.48 0.17 0.13 0.14 01
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Hinh 4.2: Biéu dd so sanh thai gian thuc hién caa 5 thuat toan véi 60 Request

Véi request tr 60 tro di, ta théy thuat toan J-TUBA vuot troi han so véi
MaxMin, MinMin va FCFS. Du vay van chua chiém uu thé so v6i RoundRobin. O
truong hop nay, do 60 Request trong dbi nho, va cac request khong da lam cho cloud
g@)m cac may 4o bi overload, va thuat toan RR manh veé XUt 1y cac request nho va tuc
thoi, nén s€ nhinh hon so voi cac thudt toan con lai. Tuy nhién thuat toan J-TUBA
cling kha 6n dinh v&i s6 luong request nho va kich thudc nho. Ta ciing nhan thay rang

FCFS thé hién su thiéu thong minh va tinh ty nhién cua giai thuat.

Bang 4.6: Két qua thuc nghiém md phéng véi 100 request

Thoi gian thye | coco | 37uBA | MaxMin | Minmin | Round
hi€én (ms) Robin
AVG 411.00 | 280.15 285.03 62496 | 28491
MAX 8.893.95 | 442493 |5351.33 | 1418170 | 7.82167
MIN 0.18 0.16 0.12 0.12 0.13
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Hinh 4.3: Biéu d6 so sanh thai gian thuc hién caa 5 thuat toan véi 100 Request

Khi thtr nghiém véi 100 request, ta théy J-TUBA vuot troi hon han so voi
FCFS, MinMin, Round Robin. Vi s6 lugng request cang 16n thi J-TUBA cang loi
thé hon han. Cudi cung ta ting 1én 1000 request dé quan sat liéu J-TUBA ¢6 b6 xa
cac thuat toan khac hay khong.

Bang 4.7: Két qua thuc nghiém mé phéng véi 1000 request

Theigianthwe | oo | 3ruga | MaxMin | MinMin | Round
hi€én (ms) Robin
AVG 42448 | 27872 | 37745 | 64001 | 34262
MAX 2080476 | 5427.77 | 18542.97 | 5131111 | 15.266.81
MIN 0.1 0.15 0.1 011 011
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Hinh 4.4: Biéu d6 so sanh thoi gian thuc hién cia 5 thuat toan véi 1000 Request

Truong hop 1000 request nay di chimg minh J-TUBA vuot trdi hon hin so
voi 4 thuén toan con lai. Néu lugng request bung nd, viée xir 1y cua thuat toan van
dap Ung duoc, phu thudc vao ciu hinh thiét bi chay b can bﬁng tai, tuy nhién, J-
TUBA khong luu trit lich sir request va phan b6 request qua nhiéu, vi vay, khong qua
kho khan trong vi¢c xur ly can bﬁng tai néu lugng request nhiéu, vi tat ca cac bo LB
déu c6 co ché hang doi.

Thong ké so sanh thoi gian thwe hién ciia cac thuit toan

Sau khi chay kiém thir 4 thuat toan co ban voi thuét toan dé xuat J-TUBA trén
v6i sb lugng request ting dan tir 30 — 1000, ta tién hanh v& biéu d6 dé thong ké thoi
gian thyc hién trung binh ciia cAc thuat toan dé quan sat va danh gia tinh 6n dinh gitra

chdng.
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Hinh 4.5: Thai gian thuc hién trung binh cia 5 thuat toan tir 30-1000 Request

e FCFS e ]TUBA e |MaxMin MinMin esssmRound Robin
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Hinh 4.6: Thoi gian thuc hién I6n nhit caa 5 thuat toan tir 30-1000 Request
Véi 4 truong hop 30, 60, 100 va 1000 request, sau khi so sanh thoi gian xu 1y
cua céc thuat toan voi cung diéu kién ta da théy duoc su phan b6 kha 6n dinh va hop

1y cua thuat toan dé xuit J-TUBA, thoi gian xur 1y ciia cac may ao khong qua khac
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biét so v6i thoi gian xtr Iy ctia cc thudt toan khac trén cloud (¢ truong hop it va nhiéu
request). Hinh 4.5 va 4.6 cho thiy J-TUBA ludn thap nhat, ké ca gia tri trung binh 1in
gia tri max.

Thyuc nghiém moé phong nay chi 1a m6 phdng nhom cac may 4o, chua tinh téi
viéc mo rong tp cac may ao (VM pool) dé giam tai trong trudng hop can thiét, vi gia
dinh 12 nhém cac mdy a0 nay xur 1y toi da bao nhiéu request, néu vuot qua ta méi mé
rong pool. Tuy nhién, viéc thi nghiém m6 phong véi lugng request 16n 1a trén 1000
request doi héi may tinh manh hon va bé xir 1y tdt hon, chinh vi vy day 1 han ché
cua thi nghiém mo phdong nay.

Thuat toan dé xuat da cho thay hiéu qua khi may ao c6 sd luong cao 1én thi J-
TUBA dam béo thoi gian phan hdi va thoi gian xu 1y tdt, giam chi phi cta cac trung
tdm dir liéu ddm may. Tuy nhién thuat toan van con 1 s6 nhuoe diém nhu:

- Chua sap xép cac mdy ao theo danh sach tang dan.

- Néu s lugng may 4o nhiéu thi viéc im ra mdy c6 Usage nho nhét 1a khé
khin hon, nén c6 thé tim mot may c6 Usage phu hop 1a dat.

4.4. Phan tich, danh gia hiéu qua ciia mé hinh

Chuong nay di trinh bay mé hinh thyc nghiém mé phong, cac thong so ciing
nhu kich ban dua ra la dya vao qua trinh request cua cac browser trén moi truong
cloud. T d6, ghi nhan céac thong sb vé thoi gian xir Iy ctia cic may o, va cta cloud.
Viéc chay thuc nghiém mo6 phdng voi thong s6 5 may 4o, chiu tai tir 30 té1 1000
request da cho thay két qua twong d6i tt, viée phan bd cac request toi cac may 4o xur

1y kha dong déu, va tinh kha thi cao.
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KET LUAN

Luan van “P¢ xuat thuit toan cin bang tai trén dién toan diam may thong
qua hanh vi nguoi dung cloud” nghién ctru cac thuét todn phan 16p tur cac dac trung
clia request — hanh vi nguoi dung. Tir d6 phan bd cdc tic vu sao cho hop 1y va nang
cao can bang tai trong moi truong dién toan ddm may, sir dung hiéu qua ngudn tai
nguyén dam may. Tl cac thudt toan [23] di c6, tién hanh phan tich lam rd chung sau
doé danh gia dua ra lgi thé cling nhu nhugc diém cua tung thuat todn, xem xét cac
nhuoce diém dd phan tich dé dé xuat thuit toan m&i nham cai tién va ning cao kha
nang can béng tai so v&i thuat todn cili. Qua trinh nghién clru cua tac gia da dat dugc
nhitng muc ti€u nhu sau:

- Nghién ctru tong quan vé dam may va cac k¥ thuat can bang tai duoc dung
trong moi truong dién toan dam may.

- Nghién ctru cach tiép can dién todn dam may thong qua mo phong sir dung
bo thu vién CloudSim. Cai dat, mé phong cac k¥ thuat can béng tai, cac thuat toan
MaxMin, MinMin, Round Robin va thuat toan tu nhién FCFS. Céc gia tri thu dugc
khi mo phong dua ra dé phan tich so sanh véi nhau dé tong hop cac uu nhuoc diém
cua cac thuat todn tur d6 c6 hudng dé xuét mot thuat toan mai dé khic phuc nhirng
mit han ché do.

- Két qua dat duoc tu thuat toan dé xuit dap Umg dugc cac muc ti€éu nhu: cai
thién thoi gian dap tng, han ché tai nguyén ranh r6i, may ao ¢ ning lyc xir Iy manh
s& duoc xir Iy nhidu yéu cau hon. Giup cén bang tai hiéu qua hon thuét toan dugc so
sanh 1a MaxMin, MinMin, Round Robin va thuat toan tu nhién FCFS.

- Thuét toan dé xuat J-TUBA c6 thé dung dé ap dung trén thuc té.

Han ché cia lu@n vin
- Chua duoc tng dung vao mdi truong thuc té.
- Thoi gian dap Gmg va xtr Iy chua cai thién duoc nhiéu.
Huwéng phit trién dé tai
- Pua thuit toan dé xuit ing dung vao méi trudng ddm may cu thé, hé thong

thure.
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- Tiép tuc nghién ctru, to1 vu cac tham s6 dau vao nham nang cao hon hi¢u

nang can bang tai.
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