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MO DAU

1. Tinh cép thiét caa dé tai

Trong thoi dai ngay nay, Cong nghé thong tin va truyén thong ngay cang phat
trién, doi hoi nhu cu vé xir Iy thong tin ngay cang cao. Khi d6, nhu cau vé kha ning
Iuu trir duge mot lugng dir lidu to 10n 13 vo cing cap thiét. Su phét trién khong ngimg
ctia nén kinh té thé giéi da day cac doanh nghiép, cac tap doan 16n vao tinh thé budc
phai thay d6i. Lic ndy, can c6 mot giai phap giup ho luu trit duge mot khdi luong

khong 16 céc dir 1iéu lién quan dén cong viéc kinh doanh cua ho.

Bén canh do, cling phai c6 cac giai phap nham théa man cac yéu cau hang dau
cua nguoi dung nhu: don gidn, an toan va dé sw dung dé phuc vu cho cong viéc cua

minh.

Tu do, khai niém dich vu da tr¢ thanh mot khai niém quen thudc vo1 moi nguoi.
Tat ca déu duoc chuyén d6i thanh dich vu khi nguoi dung khong mudn tu minh phai
thuc hién tat ca moi viéc. Ho muén nhiing gi don gian nhét, d& sir dung nhat va khong

phai lién tuc quan 1y nd khi khong c6 nhu cau st dung.

Vi vay, giai phap dé dap ung tat ca cac nhu cau noi trén trong nhiéu ndm qua da

xuat hién. D6 chinh 1a Dién todn ddm may [1] (Cloud computing).

Mot trung tam dit liéu ddm may quy mé 16n can cung cp do tin cdy va tinh san
sang cta dich vu cao v&i xac suat xay ra 16i thap. Tuy nhién, cac trung tam dir liéu
dam mdy quy mé 16n hién nay van phai doi mat voi ty 18 hong hoc cao do nhiéu
nguyén nhan nhu 16i phin cing va phin mém, thuong dan dén 16i tac vu va cong
viéc. Nhitng 16i nhu vay c6 thé lam giam nghiém trong dd tin cdy cua cac dich vy
dam may va ciing chiém mot luong 16n tai nguyén dé khéi phuc dich vu tir cac 15i.
Do d6, diéu quan trong 12 phai du doan cac tac vu tiép theo s& can phuc vu trén dam
may. Tir d6, dwa ra quyét dinh phan bd tic vu ndo pht hop nhét cho tai nguyén nao

dé tranh lang phi khong mong mudn.

Nhiéu phuong phap dua trén tri tué nhan tao (AI) di dugc dé xuat dé du bao cac

tdc vu nham nang cao hi¢u qua can bang tai trén ddm may. Tuy nhién, dé cai thién



hon nita d§ chinh xac dy doan céac tac vu cia cac phuong phap dua trén may hoc va
hoc sau trudce day, ung dung Al xay dung thuat toan du bao cac tac vu trén ddm may
nham ning cao hiéu qua can bang tai dugc dé xuat trong luan vin nay, dé tai nhu sau:
“Nghién ciru ving dung Al xdy dwng thudt todn duw bdo cdc tdc vu trén dam may nham

ndng cao hiéu qua can bang tai”.

Vi viée du bao dugce cac tac vu va phan bo phu hgp cho céc tai nguyén, bd can
bang tai s€ lam vi¢éc hiéu qua hon. Ngoai ra, hiéu qua kinh doanh cta nha cung cap
dich vu dam may cling dugc cai thién bang cach gidm su tir choi vé sé lugng cong

viéc dugc guri.
Luan van bao gom: Phan m& dau, ndi dung gom bon chuong va phan két luan.

2. Tong quan vé van dé nghién ciru

Theo tai liéu [2], dién toan dam may (Cloud Computing), con goi la dién toan
may chu a0, 14 mo hinh dién toan st dung cac cong nghé may tinh va phat trién dira
vao mang Internet. Cy thé hon 14 trong mé hinh dién toan dam may, tat ca cac tai
nguyén, thdng tin va software déu duoc chia sé va cung cap cho cic may tinh, thiét
bi cing v6i ngudi dung dudi dang dich vu trén nén tang mot ha ting mang cong cong
(thudng 13 mang Internet). Nguoi dung cudi truy cdp va st dung cac tng dung dam
may thong qua cac ing dung nhu trinh duyét web, rng dung mobile hodc may tinh

ca nhan.

Thuat ngir Cloud Computing ra doi dé khai quat lai cac huéng di cia co sé ha
tang thong tin von da va dang dién ra. Quan niém nay ¢ thé dugc dién giai mot cach
don gian nhu: cac ngudn dién toan khong 16 (phan mém, dich vu) s& nam tai cac may
chu 4o (ddm may) trén Internet thay vi trong may tinh gia dinh hay van phong (trén
mat dét) dé moi nguoi két ndi va sir dung mdi khi ho can. V&i cac dich vu sin ¢o trén
Internet, doanh nghi¢p khong con phai mua va duy tri hang trdm, tham chi 1a hang
nghin may tinh va phan mém. Ho chi can tap trung vao kinh doanh linh vyc riéng cua
minh béi di c6 ngudi khac lo co s ha tang va cong nghé thong tin thay ho. Google
1a mot trong nhitng cong ty ung ho dién todn dam may tich cyc nhat béi hoat dong

kinh doanh cta ho dua trén viéc phan phdi cac cloud (virtual server). Pa sb nguoi



dung Internet d tiép can nhiing dich vu dam may pho théng nhu email, album anh
va ban db sb.

C6 3 m6 hinh trién khai dién todn ¢ddm may [2] chinh 14 public (cong cong), private
(riéng) va hybrid (“lai” gitra ddm may cong cdng va ri€ng). Pam may cong cong 1a
mo hinh ma cac nha cung cap dam may cung cip cac dich vu nhu tai nguyén, platform
hay cac ing dung luu trit trén ddm may va public ra bén ngoai. Cac dich vu trén public
cloud c6 thé mién phi hodc c¢6 phi. Pam may riéng thi cac dich vu dugc cung cip noi
bo va thudng 1a cac dich vu kinh doanh, muc dich nham dén 14 cung cap dich vu cho
mot nhom ngudi va dimg dang sau firewall. Pam may “lai” 1a moi trudng dam may
ma két hop cung cip cac dich vu cong cong va riéng. Ngoai ra con ¢ “community
cloud” 1a ddm may giita cac nha cung cip dich vu dam may. Vé mé hinh cung cap
dich vu c6 3 loai chinh 13 IaaS — cung cdp ha tAng nhu mot service, PaaS — cung cip

Platform nhu mot service va SaaS — cung cap software nhu mot service.

2.1. Loi ich cua dién todn dam may
Gitp tiét kiém chi phi: Vi khong can trung tdm dit liéu tai chd nén khong can phai

lap dat may chu, phan cing, phan mém...

Truy cép tirc thi moi lic moi noi: Ngudi dung co thé truy cap vao tai khoan ngay
khi dang di chuyén, thong qua bét cir thiét bi nao, bat ky noi nao trén thé gi¢i mién la

thiét bi d6 dang duogc két ndi véi mang Internet.

Kha ning bién dbi vo tan: Nguoi dung c6 thé tiy chon tao mé hinh dam may
riéng, cong cong hoic két hop (hybrid) hay tuy chon dé quyét dinh vi tri cta trung
tam dir li€u ao.

Kha nang thich ing: C6 thé chuyén do6i tir mang riéng sang mang két hop hodc
tam thoi mo rong dung luong luu trit thi dién todn dam may co thé lam tat ca mot

cach suon sé, dap img moi nhu cau nguoi dung.

Hop téc bén viing, khong x4o tron: Cac file dugce tap trung luu trir cd dinh va nhat

quan, tranh duoc tinh trang bi mat phuong hudng khi dang theo ddi dy 4n.



Bao mat dit liéu: Cac nha cung cip dich vu phai luén dam bao rang hé thong bao
v€ dugc cap nhat lién tuc va cung lac voi tat ca cac tinh nang maoi thong qua viée
kiém dinh chat ché. Tat ca cac hoat dong trén ddm may s& dugc bén thir ba giam sat

va ki€ém tra thuong xuyén d€ dam bao chuan an toan duogc dap ung.

2.2. Cac mo6 hinh dich vu [3]
M0 hinh dich vu ctia dién toan ddm may dugc cac nha cung cép dich vu chia thanh

3 loai 16n:

2.2.1. Co so ha tang nhu mét dich vu (Infrastructure as a Service - 1aaS)
[aaS 1a mdt dang dich vy tra tién theo dinh mirc (pay-per-use) hay chi tra tién cho
nhing gi str dung. Dich vu nay cho phép ngudi sir dung truy cap vao co sé ha ting
may tinh tir xa. IaaS bao gdm cac may chu server, storage luu trit va cic bao vé an
ninh nang cao. T4t ca nhiing yéu t6 nay gitip cho Iaa$S tré thanh ngudn luc vo gia cho

ca doanh nghiép 1an ca nhan.

2.2.2. Nén tang nhu mét dich vu (Platform as a Service - PaaS)
Mo hinh hé thong cua PaaS ciing kha twong dong voi IaaS nhung con c6 thém
nhing cong cu phat trién doanh nghiép théng minh (BI), middleware, cac tool quan

1y dit liéu cling nhu cac hd trg khac gitip phat trién va trién khai tng dung.

2.2.3. Phan mém nhu mot dich vu (Software as a Service - SaaS)

Saa$ 1a mot mo hinh ndi trdi trong dién toan dam may, cho phép ngudi dung tin
dung cac img dung nén tang dam may thong qua Internet. M6 hinh dich vu nay mang
dén kha nang truy cap tién lgi hon & moi goc do thoi gian va vi tri. Khong chi vay,
mo hinh con gitp doanh nghiép giam thiéu phan 16n chi phi ban ddu nho loai bé duge

cac nhu cau ve server hay cac giai phap backup dat tién.

2.3.Tong quan vé can bang tdi
2.3.1. Can bang tai [1]

Can bang tai 1a mot phuong phép quan trong trong dién toan dam may gitip cac
may chu hoat dong hiéu qua thong qua viéc phan phdi tai nguyén mot cach dong déu,
giam hodc tranh trinh trang tac nghén. Khi mot may chii gap su cd, cAn bang tai s&

chi dao phan phdi cong viéc cia may chu d6 cho cac may chu con lai. Cho dén khi



su ¢b duge giai quyét, cong viéc ciia may chu dé lai dién ra binh thudng hodc tham
chi con xur Iy thém mot phﬁn cong vi¢c cua may chu khac bi su ¢d. N6 1am cho hé
thdng hoat dong lién tyc gitp tranh mat mat chi phi do sy ngung hoat dong. Co thé
no6i can bang tai 1a viéc phan bd ddéng déu luu luong truy cap gitta cic may chu c6
cung chirc ning trong cing mot hé thong gitip cho hé théng giam thiéu tdi da tinh
trang mot may chu bi qué tai va hé théng ngung hoat dong. Pong thoi, str dung t6t

cac nguon tai nguyén, giam thoi gian cho va dap ing yéu cau truy cap nhanh hon.

Qua trinh can bang tai ciing xir Iy hién tuong tic nghén xay ra do mat can bang
tai. N6 xir 1y 16i khi c6 mot trong cac thanh phan ciia cac dich vu bi 16i trong khi cac
dich vy khac van tién hanh giao tiép thong tin véi nhau. Truong hop mot may chu bi
nghén hoic ngiing hoat dong, bo can bang tai s& chuyén cac cong viéc cia may chil
d6 dén cac may chi con lai. Néu thém may chu méi vao hé thong thi can bang tai s&
tu dong chia sé luu luong cua cac may chu khic dén né, giam bét tai cho cac may
chu khac, t6i wu hoat dong ctia may chii méi thém vao. B can bang tai c6 nhiéu chirc

nang to1 vu nhung co ban nhat gom:

Chan luu luong mang dén mdt trang web (hoac giao dién trng dung giao ti€p nguoi
dung khac). Can bang tai la doi twong dau tién nhan cac yéu cau trude khi chia tai
nén n6 phai ddm bao may chu nao dugc xu ly chit khong phai moi yéu cau dén déu
do 1 hodc vai may chu ¢6 dinh xtr ly. Do d6, chlic nang nay 1a tién quyét cia bo can
bang tai.

Phan tai dén cdc may chu dé xur 1y. Pay 1a chirc ndng chinh cua can bang tai.

Kiém soat su lién lac ciia cac may chu véi bd can bang tai va gitra cac may chu
v6i nhau. Chirc ning nay lam cho viéc dong bo tai duge t6i wu va khong xay ra 16i

khi mot may chu bi “chét”.
Cung cap kha ning du phong bang cach str dung nhiéu hon mét kich ban failover.

2.3.2. Can bang tai trén dién toan dam may [2]
Can bang tai trong dién toan dam mAy cung cip giai phap cho cac vin dé khéc

nhau vé thiét 1ap va s dung tai nguyén trong méi truong dién toan ddm may. Can



bang tai phai dam bao ddong thoi hai nhiém vu cha yéu. Mot 1a viéc cung cap tai
nguyén hoic phan bd ngudn luc sao cho t6i vu hoa viée sir dung tai nguyén, tbi da
hoa thong luong, giam thiéu thoi gian dap Gmg va tranh qué tai. Hai 13 lap lich cong
viéc trong mdi truong phan tan. Trich 14p du phong c6 hiéu qué cac ngudn luc va lap

ké hoach cac ngudn tai nguyén ciing nhu nhiém vu dé dam bao:
CAp phat nhanh tai nguyén khi c6 yéu cau.
Str dung hiéu qua ngudn tai nguyén ké ca trong khi diéu kién tai cao
Tiét kiém ning lugng khi diéu kién tai thap.
Chi phi sir dung tai nguyén thap.

Nhitng diéu quan trong can xem xét trong khi phat trién thuét toan cin bang tai do
1a: uéc tinh tai, so sanh, tao su on dinh cua hé théng, hiéu suat cta hé théng, tuong
tac gitra cac nut va tinh chit cta cac cong viéc duoc chuyén giao. Tai ndy c6 thé duoc
xem x¢€t trong cac thuat ngtr tai cia CPU, $6 luong bd nhé st dung, do tré hodc tai
lén mang. Khi mdt khéi luong tai cho trudc duoc d¢ trinh cho bat ki cum nut, tai cho
trude nay cé thé duge thue thi hidu qua néu ngudn tai nguyén sin c6 duoc st dung
hiéu qua. Do d6 phai c6 mot co ché dé lya chon cac nit ¢6 cac ngudn tai nguyén. Lap
lich 1a mot thanh phén hay co ché chiu trach nhiém chon mot nat hay cum nut. Co
ché nay s& xem xét trang thai can bang tai. Trong thuc té, can bang tai trén dién toan
dam mAy bi anh hudng boi ba yéu té chinh [3]: Mi trudng mudn cin bang tai, Ban

chat cta tai trong va Cac cong cu can bang tai c6 san.

Moi truong mudn can bang tai dugce xac dinh bao gom kién tric cta bo xu 1y
thudc vé hé théng, loai tai nguyén s€ dugc chia sé gitra cac bd xtr ly, hinh thure va loai
két nbi giira cac bo xur 1y.

Ban chit cua tai trong: Cac yéu td nay c6 thé duoc phan biét thuc té bang céch
xéc dinh ban chit cta hé thong trong tinh khong ddng nhat, phan bé tai nguyén hodc
phuong tién truyén dir liéu. Trong trudng hop tai cong viée, cac tic vu ndi chung cd
xu huong dugce phan loai thanh cac rang budc 1/0, gi61 han CPU hodc céac tac vu hdn

hop.



Céc cong cu can bang tai dai dién cho phan chinh va quan trong cta cac hé thong
can bang tai. N6 ¢o thé duge trinh bay duéi dang cac thi tuc va chuong trinh chiu
trach nhiém can bang tai. Vi 1y do d0, hai céng cu chinh can thiét 13: cong cu thong
tin va quy trinh. Cac cong cu thong tin xac dinh vi tri ctia quy trinh trong khi cong cu
xtr 1y chuyén cac quy trinh gitra cac bo xir Iy trong méi truong va cung cap quyén

truy cip vao cac tai nguyén khac nhau trong hé thong.

2.4. Mgt sé cong trinh nghién cizu lién quan dén can bang tai

Theo tai lidu [4] dugc cong bd trong Hoi Thao Qudc Gia vé Pién Tu, Truyén
Thong va Cong Nghé Thong Tin (ECIT 2015). Téac gia da cho ta cai nhin tong quan
vé viéc phan phdi tai va cac thuat toan dé tranh cac hién tuong qua tai. Cong nghé
dién toan dam mAay cho phép ngudi ding truy cap dén ngudn tai nguyén mang dugc
phan tan khap noi, cic yéu cau néu ting nhanh s& dé gay hién tuong tic nghén hoic
thoi gian dép tng cham. Phuong phap trong bai bao nham tranh hién tuong qua tai
bang co ché sap xép phan traim mirc d6 sir dung ciia cdc mdy o theo thr ty nhat dinh

de phuc vu cho céc yéu cau truy cép tai nguyén.

Theo tai liéu [3] duoc tac gia cong bo trén Tap chi khoa hoc cong nghé thong tin
va truyén thong, S6 4 (CS.01) 2018. Tac gia da chi ra ring can bang tai 1a thach thic
16n trong dién toan ddm may. Thong qua cac niit mang, can bang tai giup phan phdi
tai dé khong co nat nao bi qua tai. Can bang tai con gitp ngudi dung truy cap may
chit web dé han ché su cb qua tai, dir li¢u tai xuéng cham, thot gian cho hodc thoi
gian dap tmg dai. Piéu d6 giup cho viéc phan bd tai nguyén tét hon, linh hoat hon va

c¢6 thé mé rong thém dé tranh tac nghén.

Tir nhitng nim 2014, trén dién toan dam may, viéc cin bang tai dugc sir dung dé
phan phdi cac tai hoat dong 16n sang céc tai hoat dong it hon dé nang cao hiéu suit
lam viéc va tan dung t6i da tai nguyén cia cloud. Trong moéi trudng ddam mdy, can

bang tai doi hoi phan bé lai cac tai dang hoat dong lién tuc giita tat ca cac nt:

- Can bang tai gitip cho dam may dat duoc viée phan bo tai nguyén tét nhat, hd

trg tinh linh dong va kha ning mo rong cao dé tranh bi hién tugng co chai.



- Can bang tai 1a k¥ thuat phan phdi trén mang cac ngudn tai nguyén bang cach
cung cip cac ludng toi wu voi thoi gian dap tng thip nhit. Can bing tai s& phan chia
thong lugng gitta cac may chu, tir d6 di liéu co thé duoc giri va nhan ma khong bj tri

hoan.

- Trong méi truong ddm may, ¢ rat nhicu thuat todn giam tai lvu lugng ciing nhu
phan phdi lai luu luong. Pa s6 cac thuat toan nay déu co thé tng dung vao mdi trudng
cloud véi cac truong hop cu thé khac nhau. Trong méi truong dién toan dam may,
cac thuat toan can béng tai ¢ thé duoc chia thanh 02 nhém chinh: Nhom tht nhat 1a
BMHA (thuét toan phan b6 Batch mode Heuristic hay tam dich 1a thuat todn phan bo
Heuristic theo co ché tirng dot). Nhom thtr hai 1a thuat toan Online Mode Heuristic
(tam dich 13 phan b6 Heuristic theo co ché truc tuyén). Cac cong viéc trong BMHA
dugc phdi hop véi nhau khi dir liéu dugc gui toi hé thdng. Thuat toan BMHA sé thuc

hién sau mot khoang thoi gian c¢d dinh.

- Mot vi du cua nhém thuat toan BMHA 1a thuat toan First Come First Served
(FCFS), thuat toan Round Robin (RR), thuat toan Min Min va thuat todn Max Min.
D6i v6i nhom thuat toan Online Mode Heuristic, tit ca cac cong viée s& thuc hién khi
dir liéu dén hé thdng. Moi trudng cloud 12 mot hé thdng khéng ddng nhit va toec do
xtt 1y ctia cac bo xir 1y s& thay ddi khac nhau mot cach nhanh chong va dé dang. Nhom

thuat toan Online c¢6 vé nhu thich hop hon va cho két qua t6t hon méi truong cloud.

- Viéc du doan va ude lugng duogc tai can thiét 1a vo cung quan trong. Can phai
so sanh véi tat ca cac tai, tinh on dinh tuong dbi cua cac hé théng khac nhau, hi¢u
suat lam viéc cua cac hé thdng muc tiéu, twong tac giita cic ndt va cac cong viée can
1am dé truyén di trong qué trinh xay dung mot thudt toan can bang tai. Van dé quan
trong nita do 1a lya chon cac ndt ma trong d6 co nhiéu loai khac nhau. Tai CPU, dung

luong bd nhd tong hop lai dé tinh toan ra tai chung toan may.

3. Muc dich nghién ctru
o Muc tiéu chinh: Nghién ctru tng dung Machine Learning xay dung thuat toan
du bao cac tac vy trén dam may nham nang cao hiéu qua can bang tai.

o Tu muyc tiéu chinh trén, luan van s€ dyu kién cac két qua dat dugc nhu sau:



- Tim hiéu tong quan vé dién toan dam may.

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

- Tim hiéu vé céc tac vu trén dam may, mo hinh cac tac vy, uu nhugc diém cua
cdc md hinh va so sanh wu nhugce diém véi cac thuat toan da duge cong bo.

- Tim hiéu vé nguyén nhan dan dén 15i cac tac vu.

- Tim hiéu du bao céc tac vu va khoi phuc dich vu tur cac 16i.

- D& xuét thuit toan phan 16p va tng dung Machine Learning dé cai thién thuat
toan gitip viéc can bang tai hiéu qua hon.

- Trén co s& 1y thuyét da nghién ctru, ludn vin dé xuat thuat toan du béo tac vu
nham nang cao hiéu qua can bang tai trén dién todn ddm may. Mo phong va

thuc nghiém thuat toan da dé xuét.

4. Poi twong va pham vi nghién ciru
o Ddi tugng nghién ciru
- Pbi tuong nghién ctru chinh 1 tac vu trén dién toan dam may.
- Nghién ctru cac thuat toan du bao ap dung vao dy bao tac vu.
o Pham vi nghién ctru.
- Xay dung mod hinh m6 phédng ddm may & mirc 4o nhd: khoang 10 — 20 may ao
(C6 thé sir dung mdy that tuy nhién dé tiét kiém chi phi nén trong dé cuong
nay, thuat toan s€¢ mo phong va ap dung trén may 40).
- Do phuc tap trén mdi may 4o chi & mirc d6 thap: khoang 1 — 4 Gng dung trén
cac may ao do.
- Yéu cau (Request) gtri v& may chu ciing don gian, dung luong dir liéu giri vé

nho: Khoang dudi 1 Mb.

5. Phwong phap nghién ciu

o Phuong phép luan:
Dua trén co so 1a cac ly thuyét vé dién toan dam may, Task Prediction, can bﬁng
tai trén cloud.

o Phuong phap danh gia dua trén co s¢ toan hoc:
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Trén co so cac ly thuyét vé dién toan dam may. Dé xuit ra thuat toan dé du bao
tac vu trén ddm mAay dya trén cac thuat toan du bao (thdng ké, Al ...). Ching
minh thuat toan va danh gia hi¢u qua cua thuat toan.
Phuong phap danh gia bang mé phong thuc nghiém

Xay dung mé hinh mé phong va thuc nghiém thuat toan da dé xuat.
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CHUONG 1: TONG QUAN VE HE THONG DU BAO CAC TAC VU TREN
PAM MAY NHAM NANG CAO HIEU QUA CAN BANG TAI

1.1. Tong quan vé dién todn diam may

bién todn dam may (cloud computing): [5], [6] hay con goi 1a di€n toan may
chu 40 noi céc tinh toan dugc “dinh hudng dich vy va phat trién dua vao Internet.
Cu thé hon, trong md hinh dién toan dam mady, tit ca cac tai nguyén, thong tin, va
software déu duoc chia sé va cung cip cho cic mdy tinh, thiét bi, ngudi dung duéi
dang dich vy trén nén tang mot ha tang mang cong cong (thuong 1a mang Internet).
Céc user st dung dich vu nhu co s¢ dir 1iéu, website, luu tri,... trong mo hinh cloud
computing khong can quan tam dén vi tri dia 1y ciing nhu cac thong tin khac cua hé
théng mang dam may - “dién toan dam may trong subt d6i véi ngudi dung”. Ngudi
dung cudi truy cdp va sir dung cac Gmg dung dam may thong qua cac tng dung nhu
trinh duyét web, cac ing dung mobile hay may tinh cd nhan thong thuong. Hiéu nang
st dung phia nguoi dung cudi duoc cai thién khi cic phan mém chuyén dung, cac co
so dit liéu dugc luu trit va cai dat trén hé thong may chu ao trong mdi trudng dién
toan ddm mAy trén nén ctia “data center”. “Data center” 1 thuat ngit chi khu vuc chira
server va cac thiét bi luu trir, bao gSm nguén dién va cac thiét bi khac nhu rack,
cables. .. ludn sin sang va c6 do 6n dinh cao. Ngoai ra con bao gdm cac tiéu chi khac
nhu: tinh module héa cao, kha niang mé rong dé dang, ngudn va lam mat, hd trg hop

nhat server va luu trir mat do cao.

C6 3 md hinh [7], [8] trién khai dién toan ddm may chinh 13 public (cong cong),
private (riéng) va hybrid (“lai” gitta ddm may cong cong va ri€ng). PaAm may cong
cong 13 mé hinh ddm may ma trén do, cac nha cung cip dam may cung cp cac dich
vu nhu tai nguyén, platform hay cac ing dung luu trit trén dam may va public ra bén
ngoai. Cac dich vy trén public cloud cé thé mién phi hodc c6 tinh phi. Pam may riéng
thi cac dich vy dugc cung cép ndi bg va thuong 1a céc dich vy kinh doanh, muc dich
nham dén cung cip dich vu cho mot nhom ngudi va ding dang sau firewall. Dam

may “lai” 1a moéi truong ddm may ma két hop cung cap cac dich vu cong cong va
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riéng. Ngoai ra con ¢6 “community cloud” la ddm may gitra cac nha cung cap dich
vu ddm may. V& mo hinh cung cap dich vu ¢6 3 loai chinh la [aaS — cung cap ha tang
nhu mot service, PaaS — cung cap Platform nhu mdt service va SaaS — cung cap

software nhu mot service.

CLOUD
COMPUTING
=
= ==
0s == =
- BB & B
Virtual Software Servers Applications  Storage/Data

Desktop platform

(@ Switch

Router ¥ —

— 1 END [ % s
=000 & Kbk

Hinh 1.1: M6 hinh di¢n toan dam may [9]

Dién toan dam may 13 xu huéng cong nghé ndi bat trén thé gidi trong nhitng
nam gan day, v6i nhitng dot pha vé chat lwong, quy mé trién khai va loai hinh dich
vu. Thuong c6 nhiéu nha cung cip ndi tiéng nhur Google, Amazon, Microsoft ...

Dién toan dam mdy 13 mot mo hinh dién toan trong do tat ca cac giai phap
cong nghé thong tin dugc cung cap dudi dang dich vu qua Internet. Piéu nay gitp
ngudi dung khong phai ddu tu vao nhan vién, cong nghé va co so ha tang dé trién
khai hé thong. Tir d6, dién toan ddm may gitp giam thiéu chi phi va thoi gian trién
khai, cho phép nguoi dung nén tang dién toan dam mAy tip trung ngudn luc tbi da
cho cong viéc chuyén mon cia minh. Loi ich ctia dién toan ddm may mang lai khong
chi goi gon trong pham vi nguoi sir dung nén tang dién toan ddm may ma con tir phia
cac nha cung cp dich vu dién toan. Dién toan dam may (Cloud Computing) [10] 1a
xu huéng phat trién manh nhat hién nay. N6 ké thira cdc mang ludi trude day ciing

nhu cac khai niém may tinh phan tan dé tich hop cac tai nguyén mady tinh, luu trit,
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nén tang cung cac dich vu khac theo nhu cau mot cach thuén tién va nhanh chong.
Dang thoi, n6 ciing cho phép két thic str dung dich vu, giai phong tai nguyén d& dang
va giam thiéu cac giao tiép Vi nha cung cap. Theo d6, md hinh chinh 1a cho phép st
dung dich vu theo yéu cau (ondemand service). Trong khi do, né cung cip quyén truy
cap dich vu (truy cap mang rong) qua nhiéu loai mang, tor may tinh dé ban, may tinh
xéach tay dén thiét bi di dong. Tai nguyén may tinh dong (gop tai nguyén cho nhiéu
ngudi thué) phuc vu nhiéu ngudi, kha ning tinh toan linh hoat va dap Gmg nhanh tir

nhu cau thap dén cao (co gidn nhanh).

Dién todn dam may dua trén 4o hdéa thong qua cac dich vu mang [11] va
cung cip cho ngudi dung céc tai nguyén co ban, nén tang Gng dung, phin mém va
cac dich vu khac. Véi Co so ha tﬁng nhu mot dich vu (IaaS), cac nha phat trién két
hop phan cing, phdn mém va thiét bi ¢6 lién quan dé dap ung chit luong cta hop
ddng dich vu v6i nguoi ding, cung cap mot mdi trudng tng dung phan mém hoan
chinh. Cong ngh¢ may a0 dugc st dung rong rai trong cac trung tam dir li¢u, tinh
toan cum va cac ung dung khac. Cong nghé nay cho phép nhiéu hé diéu hanh c6 thé
chay trén cung mdt may tinh déng thoi cung cép cac dich vu doc 1ap, dang tin cay va
cai tién rat nhiéu vé kha ning sir dung lai cac tai nguyén vat Iy. Dién toan ddm may
12 mot hudng nghién ciru rong, s& dem lai gid tri 10n vé cac chi phi cho cac doanh
nghiép trén toan thé gisi. Pién toan dam may s& gitp giai quyét duoc viée luu trir dix
liéu trén hé théng mot cach nhanh, gon, nhe. Cung cép cac dich vu vé co so ha t?mg,

nén tang phan mém va cac dich vu theo yéu cau nguoi dung théng qua Internet.

bién toan dam may la mo hinh dich vu cong nghé thong tin sir dung cdc mang
tién than trén thé gidi gitip nguoi dung dé dang truy cap tai nguyén dit liéu va luu trix
trong cac hé théng quan 1y va xur 1y dit liéu phirc tap cua cac cong ty nhu Google,
Facebook ... trén thyc té, truy cap vao truy cap dau cudi dé truy cap tai nguyén trén
may tinh va trong hé thong may tinh chi danh cho ngudi dung lap lich xt Iy cac yéu
cau trén. Bao gdm thoi gian chd xir 1y, thoi gian xir 1y tin hiéu dén thoi gian hoan
thanh tac vu. Dién toan ddm may dang bién d6i nganh cong nghé thong tin, thay doi

cach thtrc st dung va phan phéi phan mém va phan cting. Ngoai ra, nd con don gian
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hoa viéc sir dung cac tai nguyén may tinh theo yéu cau nhu bang thong, dung luong
lwru trit cling nhu phdn mém va tng dung may tinh c6 sdn. N6 che gidu su phuc tap
clia co s6 ha ting bén dudi va cho phép nguoi dung cudi tip trung vao san pham cia
ho ma khoéng can dau tr phan cing 16n. Theo hop dong dich vu di duoc thiét lap
gifra nha cung cép dién toan va khach hang, cac rang budc vé chat luong dich vu
(QoS) nhit dinh duoc xac dinh thong qua cac thoa thuan theo mirc dich vu (SLA).
Tuén thi v6i cac SLA nay, nha cung cip dam bao cung cip mot chat lvong nhét dinh
cho dich vu da thoa thuan. Viéc str dung cac may ao cho phép str dung tdt hon cac tai
nguyén phan cing hién tai trong khi van duy tri QoS yéu cau. Pé tranh su xudng cap
ctia hiéu suat, may 4o duoc di chuyén tir qua tai dén cac may khong sir dung duoc.
Vi vay, cac thuat toan phat hién 1a can thiét dé chii dong trong viéc phan loai qua tai
va khong qua tai. Thuat toan xéc dinh trude ké hoach tot nhat dé di chuyén va phan
bd cac may 4o tai thoi diém chay. Pay 1a mot mo hinh tinh toan méi duoc phat trién
sau cong nghé dién toan phan tan, dién toan ludi, Iuu trir mang, cong nghé cum va
tinh toan song song. Do sb luong 16n cac tmg dung trén dam may va sy khong dong
nhat cia cac nit nguon cta may chi, mot sé may tinh bi qua tai va mot sé may tinh
rat nhe do luu lugng mang tang nhanh. Do do, ban can mot chién luoc can béng tai
dé diéu chinh tai trén cac mdy cha ciia minh, giam chi phi truyén thong va cai thién
viéc sur dung tai nguyén. Tuy nhién, sy ra doi cua dir li¢u 16n va sy phat trién cta dién
toan ddm may d3 mang dén nhitng thay d6i moi. Vi du, giai quyét cac van dé vé cong
viéc dir li€u 16n véi may 4o dién toan dadm may. Do lién quan dén dir liéu, viéce di
chuyén mot s6 may do xir 1y dir liéu 1am phat sinh chi phi truyén thong cao giita cac
may chii trong qué trinh di chuyén va tinh toan. N6 ciing lam giam viéc st dung tai

nguyén hé théng.

Dién toan ddm may 14 mo hinh m&i va phat trién dang chu y nhét trong linh
vuc dién toan. Co ché can bang tai duoc chia thanh tai nguyén va tai nguyén cung
cép, bén canh vi¢c lap lich cac tac vu gitia cac h¢ thé)ng phan tan. Trong can béng tai
truyén thong, viéc cung cap tai nguyén trong mdi truong dam may co cac giai doan
khac nhau. Viéc bao gdm céc thong sb can bang tai khac nhau va ban chit cia moi

truong dam may ciing co tac dong dang ké dén cac hé thong dam may vé mat hiéu
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suat va do luong. Trong thé gii ngay nay, dién toan ddm may 13 mot cach dé giir ca
phan cing va phan mém & mot noi va lam cho né kha dung & moi noi trén thé giéi.
Piéu nay 1am cho phan cimg dugc yéu cau linh hoat hon nhiéu. Piéu nay cho phép
moi ngudi sir dung bao nhiéu tai nguyén ho can va chi phai tra tién cho thoi gian
ho sur dung ching. Pac biét, cai goi la dich vu tra tién khi st dung dang bién nganh
cong nghé thong tin thanh nganh kinh doanh dién toan dam may. Cac cong ty s¢ hitu
cac cum CPU / may vt Iy ndy, chang han nhu CPU c6 nhiéu 16i, duoc goi 1a dam

may. Mot cum c6 mot lugng khong gian dia va bd nhé hitru han.

Code
101011

Co sO diF liéu ,
/

Dién thoai di dong

Dién toan dam may

Miy chu (Png dung

Hinh 1.2: Cung cép tai nguyén dam may [16]

Dién thoai théng minh

&

May tinh

Do d6, khach hang phai tra tién dé c6 dugce khong gian dia va bo nhd tir cum
trong khoang thoi gian duoc phan bo cho ngudi dung. Khi nguoi ding can cac tai
nguyén nhu dung lugng luu trir, khong gian dia va bang thong, cong ty s€ thuc hién
diéu nay bang cach phan bd may cha cho nén tang nhu cau cua khach hang. Cung

cap tai nguyén dam may 1a qué trinh cung cap khong gian luu trit 4o tir cac tai nguyén
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bang cach tip hop ciac may vat Iy (PM) duoc goi 1a may o (VM). Bo can bang tai
quan 1y viéc ghép kénh tai nguyén khi can thiét.

Hinh 1.3: Can bang tai trong dién toan dam may [17]

Céc bién phap can bang trudc ddy cé hiéu qua trong viéc cai thién thoi gian
phan hdi va thoi gian phuc vu ctia ddm may, nhung khéng cung cap dung chit luong
dich vu. Cac QoS c6 thé dugc cung cép hiéu qua béng cich thém tham sb ctia né vao
tham sb can bang tai. Xem xét bang thong nhu tham s6 ma dbi mit voi cac van dé
suy giam va nhitng van dé khac s& lam cho ngudng gia tri chinh xac hon. Do dé, QoS
s& duogc coi 13 ¢6 hiéu qua. Vi vay, giam thiéu yéu cau dugc cap phat cho cac may vt
1y véi diing kha nang cung cap ciia cac may 4o va duy tri trang thai on dinh trong sudt

thoi gian cung cdp dich vu.

Resources Managed at each Layer:
& / Applications / Software

End Users Software
I Application Layer as a Service (Saa$)
r' Software Frameworks (Java/Python/.NET),

‘\Q«\ Storage (DataBase / File) ——
v, " | Platform Layer as a Service (Paa$)

") / Virtual Machines

- [ Infrastructure Layer Infrastructure
c‘ st as a Service (laaS)
Network / System / CPU, Memory, Disk
Administrators
I Hardware Layer

Hinh 1.4: Kién triic ciia dién toan dam may [19]
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Trong khi st dung tinh toan tu dong, tranh chi phi chung la mot van dé 16n va
giai quyét bang cach dit ra cac ngudn luc thong qua thuit toan quy mé. Sau do, van
dé cudi cung 1a gitr tai cAn bang ngay ca trong thoi gian ca giai doan phat trién. Piéu
nay duoc thuc hién béng cach sur dung cac thuat toan khac nhau.

1.2. Téng quan vé can bang tdi trong dién todn ddm may
1.2.1 Giéi thiéu vé can bang tai

Ngay nay, Nganh céng nghiép CNTT ciing nhu nhu cu vé tai nguyén luu trix
va tinh toan van dang phat trién mdi ngay. Mot luong 16n dir liéu duoc tao va trao d6i
qua mang, diéu nay doi hoi nhu cau vé tai nguyén may tinh ngay cang nhiéu. Cloud
da giup cac doanh nghiép tdn dung loi ich cua tai nguyén dién todn duoc chia sé trén
moi truong o hoa. Rat nhiéu doanh nghiép di sir dung cac dich vu dua trén dam may
& dang nay hay dang khac. Diéu nay dua ching ta dén khai niém can bang tai trong

dién toan dam may.

Véi su phat trién manh mé cua Internet, cac website hay cac ung dung truc
tuyén dang dan thu hut rat nhiéu nguoi truy cap va sir dung. Khi luong truy cip nay
qua 16n thudng xdy ra cac van dé 1a ha ting mang va kha nang xu 1y ciia Server sé bi
tac nghén cuc bd. Vi vay Can Bang Tai [12] ludn 1a mot trong nhiing tinh ning cong
nghé rat quan trong giup cic may cha ao hoat dong dong bo va hiéu qua hon thong

qua viéc phan phdi dong déu tai nguyén.

Giai phap can bang tai 13 viéc phan bd doéng déu luu luong truy cap giira hai
hay nhiéu cac may chii ¢ ciing chtic nang trong cting mot hé thong. Bang cach do,
s& gitp cho hé théng giam thiéu téi da tinh trang mot may chi bi qua tai va ngung
hoat dong. Hodc khi mot may chi gap su ¢, Can Bang Tai s& chi dao phan phéi cong
viéc ciia may chu d6 cho cac may chu con lai, ddy thoi gian uptime cuia hé théng 1én

cao nhét va cai thién ning suat hoat dong tong thé.
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Hinh 1.5: M6 hinh Cén béing tai trong dién toan dam may [20]

Can bang tai 1a mot trong nhimg chii dé quan trong nhét trong méi trudng phan
tan. Vi Cloud Computing dugc coi 1a mdt trong nhitng nén tang tot nhat gitp luu trix
dir liéu véi chi phi t6i thiéu va c6 thé truy cap moi lic qua internet, cAn bang tai cho
dién todn ddm may da tréd thanh mot linh vuc nghién ctru rat thi vi va quan trong.
Can bang tai nham muc dich théa min ngudi dung va sir dung ty 18 tai nguyén cao
bang cach dam bao phan bo hop 1y. C6 rat nhiéu kho khin trong cac k¥ thuat can
bang tai nhu bao mat, kha nang chiu 15, v.v ... vén pho bién trong méi truong dién
toan dam may hién dai. Nhiéu nha nghién ctru di dé xuit mot sb k§y thuat thuat toan

dé ting cudng nham tim ra nhitg phuong an t6t nhat cho Can bang tai.

Phan tan dy doan qu4 tai trong can bang tai thoi gian gan day da ndi 1én nhu
mot giai phap day hira hen. Trong d6, chuyén sang cip do gidm sat tinh trang tic
nghén ctia mdi con duong va phan tan dong chay truc tiép dén con dudng it tic nghén.
Cach tiép can nay co nhiéu loi thé thuc tién. La mot luge d6 phan phéi, n6 ¢6 thé mo
rong hon va ¢ thé d6i pho voi luu lugng truy cap nhanh hon céch lich trinh tap trung.
La mot phuong phap tiép can dit liéu, né khong phu thudc vao ngin xép mang cia
may chu luu trit va ngay 1ap tirc mang lai loi ich cho tat ca luu lugng truy cap khi
trién khai. Kha nang hién thi tic nghén cudi cting ctia nd ciing lam cho né tré nén
manh mé& hon ma khong can cau hinh lai may diéu khién. Méu chdt cia viée thiét ké
mot giao thirc cAn bang tai tic nghén 13 chiing ta can phai biét thong tin vé tic nghén

thoi gian thyc tir tit ca cac duong di gitra ngudn dong chay va diém dén. Mot cach
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tiép can don gian 1 sir dung thong tin dinh hudng duong di cudi: mot switch ToR
duy tri cac chi s tic ngh&n dau cubi cho tit ca cac duong din tir chinh n6 dén cac
thiét bj chuyén mach ToR khéc trong mang. Céc chi sb tic nghén c6 thé dugc thu
thap bang cac goi dir liéu. Thong thudng, c6 hang trim dudng dan ton tai gitta hai
ToR thiét bi chuyén mach va cong tac ToR cé thé giao tiép voi hang trim cac thiét bi
chuyén mach ToR khac. Quan trong hon, khong thé dé thu thap thong tin tic nghén
thoi gian thyc cho tit ca cac duong din nay, vi s& khong co du dong chay dong thoi
xay ra di cing véi tat ca chung cung mot lic. Trong giai doan dau, chi c6 ngudn va
thiét bi chuyén mach ToR dich tham gia dé lua chon t6t nhat duong dan tir ToR dén
tang tong hop. Chuyén doi ngudn ToR s& giri s6 lidu tic nghén cua nd dén dich ToR,
chung s& két hop voi cac chi sd tic nghén dé chon con dudng tét nhat cho 16p tong
hop. Trong giai doan thtr hai, tap hop da chon s¢€ tiép tuc chon cong tac 15 tdt nhat
theo mot cach twong ty vé tinh trang tic nghén cua budc nhay thtr hai va thir ba. Con
duong quyét dinh lya chon sau d6 dugc duy tri tai ToR va tap hop thiét bi chuyén
mach. V& co ban hai giai doan lya chon dudng dan st dung thong tin mot phan dudng
dan dé tim duong tot nhat cho dong chay. Bang 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 gia cho théy réng thuc hién lya chon duong
dan trén mdi co so luu lugng trong TCP 13 tot nhat va khong gy ra viée sap xép lai

g6i tin cling nhu khong gy bat ky do tré nao.

Can bang tai [13] ludn 1a chii dé nghién ctru néng ciia cc trung tdm dir lidu
dam mdy. Muc tiéu ctia n6 1a ddm bao rang moi tai nguyén mdy tinh c6 thé xu 1y cac
nhiém vu mot cach hiéu qua va nhanh chéng. Cudi cung, viée stt dung ngudn luc
duogc cai thién. Cac nha nghién ctu da dé xuit mot loat can b%lng tinh, can b%lng dong
va chién lugc 1ap ké hoach can bang tai. Ngoai ra, cling c6 mot s6 nghién ctru sir dung
cong nghé di chuyén truc tiép ciia may ao dé dap tmg cac yéu cau dam may. Con
nhi€ém vu cua trung tam dir li€u 1a yéu cau hiéu suét va gi61 han tai. Cac chién lugc
can bang tai hién duoc chia thanh hai loai: cAn bang tai tinh va can bang tai ning
dong. Thuat toan 1ap lich can bang tai tinh thudng bao gdm Round Robin, Rounded

Robin Weighted. Céc thuat toan tinh chi sir dung mot s6 thong tin tinh ma khong thé
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phan 4nh tai dong. Hién nay, hdu hét cic nén tang ma ngudn md, ké ca IaaS, da sir
dung cac thuat toan tinh dé tién hanh lap ké hoach tai nguyén. Loi thé cua thuat toan
1ap ké hoach can bang tai tinh 13 né rat don gian va rat dé sir dung. Nhung trong céac
trung tam dit liéu dam may quy mé 16n cé tinh khong ddng nhat cua tai nguyén va
nhu cau nguoi sir dung thi khong nhit quan nén hiéu qua can bang tai tinh khong
duogc 1y tuong. Can bang tai dong (DLB) chu yéu duoc st dung trong linh vuc phan
phdi may tinh song song. Muc tiéu chinh ctia n6 1a 1am thé nao dé phan phéi tai hop
1y hon gifra nhiéu may chu. Tu do, tranh mot sb hién tuong nhu mot sb cac nat may
tinh bi qua tai va mot sb nut co tai nhe cling nhu dé cai thién toan bo hiéu suét cta hé
théng. Chi phi truyén thong b sung duoc tao ra trong qua trinh DLB s& lam suy giam
hiéu nang hé thdng clia can bang tai dong. Vi vy, lam thé nao dé giam truyén goi tin
trén cao nhit giita cac nat trong qué trinh DLB tré thanh mot van dé quan trong ¢
anh huong dén hiéu suit cia DLB. Tuy nhién, mot sb thuét toan & trén khong thé dap
ung dugc su lya chon va ban chét cua co cdu can bﬁng tai téi wu cung mdt lac. Do
d6, nhitng cach phan phdi tiép can thuong c6 duge sy tdi wu cuc bd cua cac giai phap.
Trong mdt sb truong hop dic biét, hidu qua cia viéc giai quyét van dé phan phdi tai
khong phai 1a 1y tuong. Thé nén, né kho c6 thé dam bao can bang tai va st dung hiéu
qua tai nguyén vat 1y ctia toan bd cum. Du vdy, cAn bang tai van 1a van dé va chi phi
chung cua ddm may trong cac trung tam dir li¢u khong dugc xem xét. N6 chi tap trung
vao quan Iy may ao dé ting cuong quan 1y cling nhu nang cao hiéu qua hoat dong cta

cac trung tam dir liéu dién toan dam may.

Can bang tai [14], [15] c6 thé dugc chia thanh 2 loai:
e (Can béng tai cuc bo
e Tai toan cau
Can béng tai cuc bd dugce su dung dé can béng du bao tai trong mdt trung tam.
N6 phén phdi yéu ciu tir phia may khach sang may chi dap ing nhu cau. Thit hai 1a
can bang tai toan cuc. N6 quan 1y va kiém soat yéu cau tir phia khach hang tu dong
dén may chi qua nhiéu trung tam dit liéu. Ngoai ra, n con xir 1y luu luong trén ca

hai mit goi truyén tai. Xir Iy can bang tai toan cau rat phirc tap nhung dong thoi didu
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nay ciing 1a rat hitu ich cho truyén tai goi tin trén trung tim dit liéu mang. Tinh kha
dung dam bao rang, trong truong hop that bai, hé thong van tiép tuc hoat dong binh

thuong nhu mong doi.
1.2.2 Muc dich cén bang tai

Tang kha nang dép mg va tranh tinh trang qua tai trén may chii dong thoi dam

bao tinh linh hoat va mé rong cho hé théng.

Tang do tin cdy va kha ning dy phong cho hé thdng: Str dung Can bang tai
gitip ting tinh HA (High Availability) cho hé thong dong thdi dam bao cho ngudi

dung khong bi gian doan dich vu khi xay ra su ¢6 161 tai mot diém cung cép dich vu.

Tang tinh bao mat cho hé thdng: Théng thudng khi ngudi dung gui yéu cau
dich vu dén hé théng va yeu cau d6 s& duoc xu 1y trén bg Can bﬁng tai. Sau do, thanh
phan Can bang tai moi chuyén tiép cac yéu cau cho cic may chii bén trong. Qua trinh
tra 16i cho khach hang ciing thong qua thanh phan Can bang tai. Vi vy ma ngudi
dung khong thé biét duoc chinh x4c cic may chu bén trong ciing nhu phuong phap
phan tai duoc sir dung. Bang cach nay c6 thé ngin chin ngudi ding giao tiép truc
tiép voi cac may chu, an cac thong tin va ciu triic mang ndi bd. Hon nita, c6 thé ngin
ngura cac cudc tan cong trén mang hodc céac dich vu khong 1ién quan dang hoat dong

trén cac cong khac.
1.3. Loi ich, dic diém ciia di¢n todn ddm may [16]

- Tai nguyén Cong nghé thong tin c6 thé md rong, chang han nhu may chi, bd
nhé va ing dung.

- Tiép can cac cong nghé mai dé dang va nhanh chong.

- Gilip phan phdi tai nguyén hop ly.

- Gitp tiét kiém chi phi.

- Trién khai nhanh chéng.

1.4. Tong quan vé tac vu

Tac vu [17], [18] 1 qué trinh sdp xép cac yéu cau (request) dén theo mot cach

thirc nhat dinh d¢ 1ap lich tai nguyén sin c6 s& duoc st dung hop 1y. Vi dién toan dam
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mAy 1a cong nghé cung cip dich vu thong qua phuong tién Internet, nguoi dung dich

vu phai giri yéu cau cua ho théng qua Internet.
1.5. Vai trd cia dur bao tac vu déi véi can bang [19] tdi trén cloud

Viéc du bao cac tac vu [20], [21] co vai tro quan trong trong viéc can bﬁng tai
trén cloud. Véi viée ¢6 thé du bao trude céc tac vu can st dung nhiing tai nguyén nao
s& gitp cho viéc can bang tai hiéu qua va tranh viéc phan phdi cac tac vu khong hop

,

ly.
1.6. C4c thudt toan can bang tdi

Thuat toan MaxMin: Thuat todn max-min thuong dugc st dung trong moi
truong phan tan bat dau v6i mot tap hop cac nhiém vy khong theo lich trinh. Sau do,
tinh toan ma tran thuc hién du kién va thoi gian hoan thanh du kién cua ting nhiém
vu trén cac nguén luc hién cé. Tiép theo, chon nhiém vu c6 thoi gian hoan thanh du
kién tdi da tong thé va gan n6 cho tai nguyén c6 thoi gian thyc hién tong thé tdi thiéu.
Cudi cung, nhiém vu dugc lap lich gén day s€ bi x6a khoi bd nhi€ém vu, cap nhat tat

ca thot gian duogc tinh toan, sau doé 1ap lai cho dén khi bo nhiém vu meta tré nén trong.

Thuéat toan MinMin: thuong duoc stir dung dé chi dinh nhiém vu cho cac tai
nguyén dé co thoi gian hoan thanh du kién t4i thiéu. N6 s& hoat dong trong hai Giai
doan, trong giai doan dau, thoi gian hoan thanh dy kién s& duogc tinh cho mdi nhiém
vu trong danh sach si€éu nhi¢m vu. Trong giai doan thr hai, nhiém vu c6 thoi gian
hoan thanh du kién t6i thiéu téng thé tir danh sach siéu nhiém vu duoc chon va gan
cho tai nguyén tuong ung. Sau do, tdc vu nay s€ bi xda khoi danh sach si€u nhiém vu
va qua trinh duoc 13p lai cho dén khi tt ca céc tac vu trong danh sach nhiém vy duoc
anh xa td1 cac tai nguyén tuong ung.

Thuat toan FCFS (First Come First Serve): Trong thuat toan FCFS, cac tac
vu dén trude sé dugc xir 1y trudce. Cac tac vu s€ duoc xép va thém vao cubi hang doi,
sau d6 qua trinh can bang tai s& xir 1y cac tic vu & phan du cia hang doi (cac tic vu

dén trudc).
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Thuat toan RoundRobin (RR): RR 1a mot trong nhitng thuat toan 1ap lich
don gian wu tién nhét dugc sir dung cho cac tic vu trong mot khung cong tic trong
doé viéc thuc hién mot nhiém vu dugce dung lai sau mdt khoang thoi gian cu thé cua

thoi gian goi 1a lugng tir thoi gian.
1.7. Téng quan vé Al

Tri tué nhan tao (AI) [22], [23] 1a mdt nganh khoa hoc may tinh lién quan dén
viéc tao ra cac chuong trinh nham muc dich tai tao con ngudi nhan thirc va cac qua
trinh lién quan dén viéc phan tich su phuc tap dit liéu. Sy ra doi cua khai niém nay
dugc lién két pho bién véi hoi nghi Dartmouth nam 1956 [24]. Tuy nhién, cong nghé
tai thoi diém nay da gi6i han viéc tng dung AL Gan day, nhiing tién bo dang ké da
dugc thuc hién trong linh vuc mday tinh sitc manh vi cong nghé phan cing va phan
mém duoc cai tién. Cc ¢4 nhan va t6 chic trén mot s6 cac nganh cong nghiép dang
bat diu nhan ra tiém nang cua Al dé cai thién cac hoat dong hién tai va nghién ciu

Al d3 duoc duoc tién hanh trong nhiéu linh vuc y té, dién toan dam may, Xu ly anh,...

Bhaskar Mondal [25] d3 cong b khang dinh ctia minh vé Al trong bai nghién
ctru “Artificial Intelligence: State of the Art” nam 2019. Artificial (Nhan tao — do con
ngudi tao ra) Intelligence (Tri tué - strc manh cua tu duy) 13 mét nghién ctru vé may
moc nham dé ching c6 thé cam nhan, ra quyét dinh va hanh dong nhu con ngudi.
Tom lai, AI 1a mot nganh nghién ctru khoa hoc va k¥ thuat nham xay dung nhing gia
1ap c6 thé nang tam hiéu biét bang cach trau doi kinh nghiém, doc va xur Iy van ban
dugc viét bang ngdn ngi ty nhién. Sau d6, chiing s& suy luan véi nhitng kién thirc da
duoc hoc (co thé thuc hién cac tac vu nhu: giai thich, 1ap ké hoach, chan doan.. ) va

c6 nhiing hanh dong sao cho hop 1y.

Hay theo Laura Musikansk va cdng su [26], nam 2020 da cong bd trong bai
bdo “Artificial Intelligence and Community Well-being: A Proposal for an Emerging
Area of Research” v&i viéc phan loai Al. Al con dugc phan thanh ba loai chinh la:
Al yéu (hay Al hep), Al manh (hay Al tong quat) va siéu AI (Al c6 tri giac hay Al tu
nhan thuc). Al yéu (hep) dua trén cac thudt toan duoc thiét ké nham giai quyét mot

van dé cu thé hoic tap hop van dé trong mot bdi canh nhat dinh.
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Véi Niklas Kiihl va cdng sy [23], nam 2020 trong bai nghién ctru “Machine
Learning in Artificial Intelligence: Towards a Common Understanding” da c6 nhiing
cong bd cua riéng ho vé nhitng thuat ngit. Hoc may va Tri tué nhan tao cling nhu cac
thuat ngir: Khai pha dit liéu, Hoc sau va Hoc thong ké déu c6 lién quan dén nhau.
Chung thudng xuit hién trong cung mot ngit canh va d6i khi dugc sir dung dé thay
thé cho nhau. Trong khi d0, cac thuat ngit nay lai pho bién trong cac cong dong khac

nhau, cach st dung va y nghia cia chung ciing rat khac nhau.
1.8. Téng quan vé Machine Learning

Hoc mdy (Machine Learning / ML) [22] 1a mdt tap hop con ctua Al cho phép
may moc c6 thé hoc tir bd dir liéu bat ki hodc hoc tir nhirng kinh nghiém trudc d6 ma
khong can phai lap trinh mot cach cy thé va chi tiét. ML lién quan dén cac chuong
trinh may tinh viét 1ap trinh cua riéng chung dé hoan thanh mot nhiém vu dinh truée.
Qua trinh nay c6 thé dugc giam sat, ban giam sat hoic khong gidm sat (Hinh 1). Trong
hoc tap c6 giam sat, may dugc cung cap dit lidu trong d6 mdi vi du trong tap dit lidu
dugc gan nhin véi cau tra 1oi. Cac sau d6 may hoc thong qua thir va sai dé du doan
cAu tra 101 tir tap dir lidu da nhap. Hoc tap khong giam sat lién quan dén viéc phan
tich dir liéu dau vao ma khong co cau tra 10i xac dinh. Diéu nay thuong duoc sir dung
dé mo hinh hoéa cu trac va phan phéi dit liéu. Cudi cung, hoc tap ban giam sat 1a mot
phuong phap két hop lién quan dén viéc két hop dir liéu dugc gin nhin va khong
dugc gan nhin. Diéu nay co thé giup giam bét ganh ning ctia nhiém vu ghi nhan. St
dung céac thuat toan phan 16p cia ML dé tién hanh phan 16p cac tac vu dua trén cac

dac trung cua request dé thuc hién viéc can bang tai.

Phyllis Butow va cong su [27] dd cong bd bai bao “Using artificial intelligence
to analyse and teach communication in healthcare” va c6 nhitng khang dinh riéng:
Trong khi dinh nghia chinh xac vé tri tué nhan tao (AI) van con giy tranh cii, co su
nhiét tinh dang ké lién quan dén tiém ning cta né trong linh vuc nay, dua trén nhimmg
thanh cong mai nhat ciia nd trong hoc may va hoc sau. Hoc may cho phép phit trién
tiéu thuyét cac thuat toan cé thé tu dong dua ra quyét dinh bang cach dua vao cac

mau va suy luan ma khdong can bat ky huéng dan r6 rang nao. Co hai loai thuat toan
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hoc tap: duoc giam sat va khong duoc giam sat. Cac thuat toan dugc giam sat yéu cau
¢6 san dir liéu duoc ga"m nhén dé hoc. Hiéu sut cta céac thut toan duge xac dinh béng
cach thir nghiém ching trén dir lidu "khong nhin thay" voi cac nhan da biét. Vi du:
Néu thuat toan thuc hién véi do chinh xac 95% trén dit liéu khong nhin théy, sau do
n6 co thé duoc trién khai dé thyc hién quyét dinh trong cac tinh hubng thyc té, véi
canh bao rang né s& mac sai 1am 5% thoi gian. Tuy nhién, mot van dé da duoc cong
nhan véi Al 1 kha ning chuyén dbi giira cac cai dit, twong tu nhu su twong phan

giita hiéu qua va hiéu qua trong nghién ctru can thiép truyén thong.

Trong nhiéu tng dung thuc té, viéc khong c6 san dit liéu dugce gan nhan hay
ghi nhan khong chinh xac hoac thién vi, 1a nhiing nut thét chinh 1am tri hodn hodc
ngan can vi¢c hoc c6 giam sat hiéu qua. Do6i véi nhiing tinh huéng d6, ton tai mot tap
hop thuat toan khac c6 thé nhom dir liéu khong dugce gan nhan dya trén nhimng diém
trong dong, mau va su khac biét ma khong c6 bat ky théng tin trude nao. Nhom thuat

toan nay duoc goi 1a hoc khong gidm sat.

Maic du viéc ting dung hoc may trén dir liéu dugc xay dung can than da cho
thay nhiéu htra hen nhung tién ich ctia n6 trong thé gidi thuc van con han ché boi kha
ning bao gdm toan bd sy phirc tap cta giao tiép con nguoi.

1.9. Két lugn chwong

Hiéu biét duoc nhitng khai niém tong quan vé dién toan ddm may, tri tué nhan
tao va hoc may. Hiéu biét thuat toan dién toan dam may dé du bao cac tac vu trén
dam may thong qua méi truong dién toan. Myc dich can bang tai dé lam ting hiéu

ning cta hé thong.
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CHUONG 2: CAC CONG TRINH LIEN QUAN

2.1. O'Vigt Nam.

Niam 2018, Nguyén Xuan Phi, Lé Ngoc Hiéu va Tran Cong Hung [11] dd cong
bd nghién ctru “Thuat toan can bang tai nhim giam thoi gian dap tmg dya vao ngudng
thoi gian trén dién toan ddm may”. Nhom tac gia da nghién ctru mét thuat toan maéi
cho can bang tai trén ddm may bang cach sir dung mo hinh dy doan thoi gian dap ing
duoc dé xuit va thir nghi¢ém mo phong véi mdt mo hinh nho. Thuat todn dugc st
dung trong nghién ctru nay 1a thuat toan ARIMA, can bang tai dua trén thoi gian phan
hoi. Thuat toan thudng tiép can va phat trién ¥ tuong vé du bao ciing nhu xur 1y chudi
thoi gian 13 thut toan ARIMA. Do d6, thuat toan dé xuat c6 mot phwong phap kha
m&i trong can bang tai trong mdi truong dam may. Trong d6, thuat toan da dat dugc

mot s két qua mo phong kha tich cuc, cho thdy hudng phat trién tt ctia thuat toan.
2.2. Trén thé gidi.

Nam 2017, Muhammad Junaid va cac cong su [19] da cong bd “Modeling an
Optimized Approach for Load balancing in Cloud”. Ho d3 nghién ctru dé xuat mot
thuat toan can béng tai, cu thé 1a dinh dang loai t¢p dir li¢u (DFTF) st dung phién ban
stra d6i cua toi uvu hoa goi Cat (CSO) cung véi SVM. Pau tién, hé thong duge dé xuat
phan loai dit liéu trén ddm may tir cac ngudn khac nhau thanh cac danh muc khac
nhau. Chéng han nhu: van ban, hinh anh, video va am thanh béng cach st dung mot
dén nhiéu loai bd phan loai SVM. Sau do, st dung thuat toan can bﬁng tai duoc sua
d6i ctia CSO gitip phan phdi tai trén cac may ao mot cach hidu qua. Két qua mo phong
s0 vGi cac phuong phap hién co cho thay hiéu suat dugc cai thién vé nhiéu mit. Cy
thé 1a: thong luong (7%), phan hoi thoi gian (8,2%), thoi gian di chuyén (13%), tiéu
thu dién ning (8,5%), thoi gian tdi wu hoa (9,7%), thoi gian phat song (6,2%), vi
pham SLA (8,9%) va thoi gian thyc hién trung binh (9%). Nhiing két qua nay vuot
trdi hon mot sd cac duong co sé hién co duoc sit dung trong nghién ctru nay nhu

CBSMKC, FSALB, PSO-BOOST, IACSO-SVM, CSO-DA, va GA-ACO.
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Nam 2018, Abdel-Basset, Mohamed, Mohamed, Mai va Chang, Victor [28].
d3 dua ra nghién ctru vé "Cloud Task scheduling based on Load Balancing Ant
Colony Optimization”. Trong nghién ctru nay, nhom tac gia da dé xuat thuat toan
LBACO dé dat dugc lich trinh tac vu véi can b.'?mg tai dé)ng thoi cling thuc nghiém
danh gia thuat toan LBACO trong cac tng dung c6 s luong nhiém vuy thay doi tir
100 dén 500. Két qua thuc nghiém cho thay rang su cin bang LBACO cho toan bd
hé thong tai 13 hiéu qua. Tac gia dua 2 gia thuyét cho nghién ciru nhu sau. Dau tién,
trong cong viéc nay, tac gid gia dinh réng tat ca cac nhiém vu 1a doc lap lan nhau. Ttc
1a, khong c6 rang budc vu tién gitta cdc nhiém vuy. Thir hai, tac gia gia dinh cadc nhiém
vu d6 doi hoi nhiu vé mat tinh todn nhung diéu nay khong thuc té cho cac hé thong

dam may.

Nam 2018, P. Ravi Kumar, P. Herbert Raj va P. Jelciana [10] di cong bd
nghién citu “Exploring Data Security Issues and Solutions in Cloud Computing”.
Nghién ctru nay néi vé cac dinh nghia co ban vé mé hinh dién toan dam may, bao
mat dit liéu cta ngudi dung trén dam may. Bai bio nay 1am co so 1y thuyét vé mo

hinh dién toan dam may cho dé cuong.

Niam 2018, Blesson Varghese va Rajkumar Buyya [9] di dua ra nghién ctru vé
“Next generation cloud computing: New trends and research directions ”. Trong bai
bao nay, trudc hét cac tac gia thao luan vé viéc thay doi co so ha tang dam may va
xem xét viéce str dung co s& ha ting tir nhidu nha cung cip va loi ich ctia phan quyén
may tinh ra khoi trung tam dit liéu. Nhitng xu huéng nay da dan dén nhu cau vé nhiéu
loai kién trac dién toan méi s& duoc cung cap bai co so ha ting ddm may trong tuong
lai. Nhirng kién tric nay du kién s& tac dong dén cac linh vuc, chang han nhu két ndi
con nguoi va thiét bi, may tinh sir dung nhiéu dit liéu, dich vu khong gian va hé théng
tu hoc. Cudi cung, ho dd dua ra mot 16 trinh vé nhitng thach thirc cin phai giai quyét

dé nhan ra tiém ning ciia cac hé thong dam may thé hé tiép theo.
Nam 2020, Yiming Miao va cac cong su [16] di cong bd nghién ctru vé

“Intelligent task prediction and computation offloading based on mobile-edge cloud

computing”. Bai bao ndy cung cAp mot tinh toan giam tai théng minh dua trén kién
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tric MEC két hop v&i cong nghé tri tu¢ nhan tao (Al). Theo kich thude dir li¢u cua
tac vu tinh toan tir ngudi dung di dong va hiéu suit cac tinh ning cia cac nut tinh
toan bién, thuat toan giup giam tai tinh toan va di chuyén tac vu dua trén dy doan
nhiém vu dé xuét. Dy doan nhiém vu tinh toan dya trén thuét toAn LSTM, tinh toan
chién luogc giam tai trén thiét bi di dong dua trén dy doan nhiém vy va di chuyén tac
vu cho ddm may canh. Luogc dd 1ap ké hoach dugc st dung dé hd tro tdi wu hoa mod
hinh giam tai tinh toan bién. Thi nghiém cho thiy ring kién trac va thuat toan duoc
dé xuét cua ching t6i c6 thé giam tong do tré tic vu mot cach hiéu qua dir liéu ngay

cang tang va cac nhiém vy phu.

Nam 2020, trong bai bao nay, Jiechao Gao, Haoyu Wang va Haiying Shen
[17] d4 cong bd nghién ctru vé “Task Failure Prediction in Cloud Data Centers Using
Deep Learning”. Nhom tac gia dé xuat mot thuat toan dy doan 18i dua trén b nhd
ngan han hai chiéu nhiéu 16p (Bi-LSTM) dé xac dinh 15i tac vu va cong viéc trén dam
may. Muc ti€u cua thuat toan du doan 16i Bi-LSTM 1a du doan liéu cac tac vu va cac
cong viée bi that bai hay da hoan thanh. Céc thir nghiém tiép theo cho thay thuat toan
cua ho hoat dong tdt hon cac cong cu dy doan hién dai khac. Phuong phéap nay c6 do

chinh x4c 1an luot 14 93% va 87% d6i vai 16i nhiém vu va that bai cong viéc.

Niam 2021, lbrahim Mahmood Ibrahim va cac cong su [12] da cong bd nghién
ctru “Task Scheduling Algorithms in Cloud Computing: A Review ”. Bai bao nay dua
ra y tuédng vé céc thuat toan 1ap lich tdc vu khéac nhau trong dién toan ddm may moi
truong dugc sir dung bai cac nha nghién ctru. Cudi cing, nhiéu tac gia da ap dung
céc thong s khac nhau nhu thoi gian hoan thanh, thong luong va chi phi dé danh gia
hé théng. Bai bao cung cip cai nhin tong quan vé cac nghién ctru vé xu 1y tac vu voi

dién todn ddm may trén the gidi.

Niam 2019, Dario Gil va cac cong su [29] dd cong bd nghién ctru “Al for
Management: An Overview”. Nhom tac gia nhan dinh rang: Tri tué nhén tao (AI) da
dat duoc tién bo rat nhanh trong nhitng nim gan ddy. Tir loa thong minh va chatbot
tra 101 cau hoi, dén robot nha may va 0 to ty 1ai. Tir am nhac, tac phém ngh¢ thuat va

nuéce hoa do Al tao ra, dén hé thdng choi trd choi va tranh luin. Ho d3 trai qua qua
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trinh chuyén d6i Al tir mét linh vuc chu yéu 1a 1y thuyét tro thanh mot cong cu thuc
té trao quyén cho rat nhiéu tng dung méi. Mot s6 ngudi noi rang “Al 1a Cong nghé
thong tin méi”. Chiing ta ¢ thé thy bang chimg trong toan nganh may hoc va cac
mon hoc Al nén tang khac. Nhitng nganh nay c6 sb luong tuyén sinh ky luc trong
khuodn vién truong dai hoc. Ngoai ra, cac cong cu hd tro Al di gitip cac bac si phat
hién ra khéi u ac tinh, nha tuyén dung tim Gmg vién du tiéu chuan va ngan hang quyét
dinh gia han khoan vay cho ai. Céc thudt toan dang cung cdp ning luong cho cac dé
Xudt san pham, quang cdo c6 myc tiéu hay cham diém bai luan. Thang chirc va giir
chan nhén vién, chim diém rii ro hay ghi nhan hinh anh. Phat hién gian 1an, bao vé

an ninh mang va mot loat cac rng dung khac.

Sy bung no va 4p dung rong rai viéc ra quyét dinh theo thuét toan da thuc day
mot luong 16n sy quan tim va giy ra nhiéu phan tng khac nhau (ciing v6i mot luong
"cuong diéu" dang ké). Tir sy phan khich vé cach cac kha nang cta Al s& ting cuong
kha nang ra quyét dinh ciia con nguoi va cai thién hiéu suat kinh doanh, dén cac ciu
hoi vé cong béng va dao dirc. T ndi so hii vé tinh trang sa thai viéc lam va chénh
1éch kinh té, cho dén nhitng suy doan vé mbi de doa d6i voi nhan loai. Ngay ca ban
than thut ngit “AI” da phat trién véi ¥ nghia 1a nhitng diéu khac nhau ddi véi nhiing
nguoi khac nhau. N6 bao gom hoc may, mang no-ron va hoc sau. Song, né ciing da
tré thanh mot thuat ngit chung cho nhiéu chu dé lién quan dén dit liéu va phan tich

khac (mot phan cta hién tuong “Al 1a Cong nghé thong tin mai”).

Muc tiéu ciia chuong nay 1a gigi thiéu ngan gon vé Al va mo ta sy phat trién
cua no tu trang thai “hep” hién tai dén mot diém ma céc kha nang dugc nang cao hon
hay “rong”, thong qua trang thai twong lai ciia “Al tong quat”. Chung t6i cling kham
pha nhiing can nhac dbi véi cac to chirc va quan 1y. Bao gdm vai tro ciia Al trong cac
nhiém vu hoat dong kinh doanh nhu lap ké hoach chién luoc, tiép thi, thiét ké san
pham va hd trg khach hang. Cubi cliing, chung t6i néu chi tiét cac yéu cau dbi véi cac
td chirc trong vi¢c xac dinh chién luge Al toan dién, duogc hd tro boi sy hiéu biét vé
gia tri ctia Al d6i voi t chirc va tap trung vao nhu cau. Bao gom dit liu va k¥ nang,

dé thuc hién chién luoc Al mot cach phu hop.
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Chung t6i dd thay nhiing tién bo dang ké da dat duoc cua Al trong vai nim
qua va tinh dén thoi diém ma Al dang bét ddu chuyén tir trang thai “hep”. Trang thai
tap trung vao mot nhi€ém vu duy nhat trong mat linh vuc duy nhit dén dinh cua ky
nguyén “rong” ctia Al. Trong d0, cic cong nghé c6 thé duoc ap dung cho cic nhiém
vu hodc cc bd van dé trén nhiéu linh vuc. Al hia hen mang lai nhiéu loi ich trong
viéc giup cac td chirc thuc hién cac nhiém vy hoat dong kinh doanh quan trong. Vi
du nhu: lap ké hoach chién lugc, thiét ké san phém, tiép thi va ho tro khach hang. Cac
nha lanh dao doanh nghiép dit muc ti€u phat trién va trién khai nhiéu Al hon trong
t6 chtrc cia ho. Bude dau tién quan trong nhét 13 xac dinh ké hoach sur dung Al cu
thé dé dap tmg cac muc tiéu kinh doanh va phat trién mot chién luge Al toan dién.
Cac thanh phﬁn quan trong cua chién luge Al bao gém ké hoach dat dugc cac kha
ning Al can thiét. Cho du thong qua ngudn cung (mg bén ngoai hay phat trién noi bo,
phuong phap tap hop tai nang Al, tinh kha dung va thu thap dit liéu dugc dan nhan
thich hop can thiét dé dio tao cac mo hinh AL Chung toi khuyén khich tt ca cac nha
lanh dao hiéu biét va c6 chi dich vé nhitng nd lyc niy dé hd tro trién khai thanh cong

Al trong doanh nghiép cua ho.

2.3. Tong két chwong

Trong chuong nay thong qua viéc nghién ctru tim hiéu dugc mot sd thuét toan
va nhiing cong trinh lién quan dén can bang tai trong dién toan dam may. Tir d6, giup
luan van nay hiéu 16 hon vé can bang tai va tai trén dién todn dam may. Cudi cung,
hiéu dugc nhitng uu nhuogc diém cua cac thuat toan va cac cach xir 1y can béng tai,

tao tien dé va co sé virng chac cho nghién ctru cua dé tai luan van nay.
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CHUONG 3 : PE XUAT THUAT TOAN DU BAO TAC VU TREN PIEN
TOAN PAM MAY NHAM NANG CAO HIEU QUA CAN BANG TAI

3.1.Gigi thiéu chung

Can bang tai trén dién toan ddm may 1a mot trong nhitng cong nghé thu hut
dugc sy chu y cua nhiéu nha khoa hoc cling nhu cac td chuc, doanh nghi¢p 16n, nho
va nha cung cap dich vu trong nhimg nim gan day. Cac ung dung cua Al va thuét
toan ML duoc phat trién, cai tién va img dung trong cac hé thong can bang tai trén
dién toan dam may. Trong chuong nay, thuat toan dé xuat sir dung trong qua trinh
can béng tai trén cloud dugc trinh bay va1 muc ti€u du bao céc tac vu dua trén lich su
thue hién tac vu trude d6. Muyc dich 1a dé phan b cac request vao cic may 4o phu

hop, ¢6 kha nang dap tng cao.
3.2. M0 hinh nghién ciru

M6 hinh nghién ctru st dung thuat toan phan 16p AdaBoost nham muc dich du
bao cac request trong trng voi cac task dua trén lich st vé thoi gian thuc hién cling
nhu xu i cac request. Lich st xur 1i & day duogc tinh toan dya trén murc do ti€u thu
nang luong cua task (Power Consumed), mic do st dung CPU (CPU Usages), muc
d6 sir dung RAM (RAM Usages) va chi phi (Costing) dé thuc hién task do trong
cloud. Sau khi phan loai c4c job/task theo lich st thyc hién, bo can b::ing tai s€ phan
b cac request ¢ cac job/task d6 vao nhitng may ao/host ¢ ning luc xir 1y t6t hon.
Tir @6, phan bd request ¢6 nhu cau xur 1y nhidu vao may do/host c6 mirc do hoat dong
thap nhat. Vi cach tiép can nay, thuat todn dé xuat sé cai thién thoi gian xur 1y can
bang tai trén cloud va img dung trén méi truong cloud theo thoi gian thyc. Trong luan
van nay tam dat tén thuat toan 14 ACTPA (AdaBoost Classification of Task-
Prediction Algorithm).

Vé muc tiéu:
- Giam thi€u rui ro cho hé thong may chu.

- Gidm thi€u thoi gian song cho cac yéu cau trong di¢n toan ddm may.
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- Han ché t6i da cling nhu ngin chin sy mat can bang tai giita cic may 4o.

- Giup giai quyét cac yéu cau nhanh hon, phan loai dugc cac tac vu (Task) véi
cac do vu tién khac nhau tuong Gmg véi cac yéu cau (Request). Dong thoi st
dung hiéu qua hon ngudn tai nguyén trén cloud dé dap ung tot nhat cac yéu
ciu cta nguoi dung.

- Phén 16p dugc cac yéu cau (Coming Request) tiép theo twong tng véi do uu
tién dd duoc phan 16p & trén. Tir d6, c6 ké hoach dua cac yéu ciu nay sang
nhirng may 4ao/host c6 kha nang xtr 1y tai tuong ung.

- Sip xép cac may do/host/tai nguyén theo mirc do sir dung tir cao dén thap dé
phan bd task cho hop 1y.

Gia dinh:

- B0 céan bang tai s& biét trude cac dich vu nao dang chay trén cac may 4o vao
bat cr thoi diém nao.

- O day tap trung vao dich vu Web (Web Service), cac may chu web s& biét
trude thot gian xur ly cua tung dich vy chay trén web va trén ting may do.

- Néu hai may a0 c6 ciu hinh twong duong nhau vé RAM, vi xur 1y, va I/O thi
thoi gian thuc thi ciia cac dich vu s& khong may 13 khac nhau.

Mo hinh nghién cvuu:

- Trong md hinh nghién ctru trudc gio thi bd cin bang tai s& chay theo so do

thuat toan nhu sau:
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Hinh 3.1: M6 hinh du doan tac vu

3.3. Thugdt todn AdaBoost

Adaboost 12 mot thuét toan boosting dung dé xay dung bd phan 16p (classifier).
Trong d6, boosting 1a thuat todn hoc quéan thé bang cach xay dung nhiéu thuét toan
hoc cung lac (vi du nhu cay quyét dinh) va két hop ching lai. Muyc dich 1 dé c6 mot
cum hodc mot nhom cac weak learner, sau d6 két hop ching lai dé tao ra mot strong
learner duy nhét. Thuat toan Adaboost c6 thé két hop véi nhidu thuat toan khac dé
cai thién hiéu sudt. Pau ra ciia mot thuat toan (thuong duoc goi 1a “weak learners”)
duoc két hop lai thanh mot tong cé trong s6 dai dién cho dau ra cubi cung cua bo

phan loai tdng cuong (boosted classifier).

Trong may tinh, mdt task dugc thyc hi¢n s€ tiéu hao nguff)n nang luong nhat
dinh, kem theo d6 1a murc do st dung CPU cua may tinh, mirc d§ st dung b nhd tam
thdi RAM,... Tt ca déu dugc tinh todn ra chi phi thyc hi¢n cong viéc d6 theo thoi
gian hodac MIPS. Chinh vi thé, bai luan vin nay dua vao cac dac diém d6 dé tinh toan
ra d0 uu tién cua task ma may tinh phuc vu. Task c6 murc tiéu hao nang luong (Power
Consumed), mirc d¢ su dung CPU (CPU Usage) cling nhu mtrc d¢ st dung RAM

(RAM Usage) hay chi phi (Cost) cao hon thi s€ c6 do uu tién cao hon va nguoc lai.
3.4. Thudt todn dé xudt ACTPA

Thuat toan dé xuit ACTPA (AdaBoost Classification Task Prediction

Algorithm), dia vao yéu té d6 vu tién cua tac vu (Task Priority dugc mo ta & trén)
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tuong ung vaoi cac request, kem theo do 1a mot s6 thudc tinh khéc, ta st dung thuat
toan AdaBoost dé phan 16p cac request nay. Tir d6, ta biét cach phan bd tai nguyén
cho céc request nay mot cach toi vu nhat. Song song dé, cc tai nguyén (mdy o/ host)
duogc sip xép theo mirc do sir dung ting dan. Két hop voi danh gia s 1an sai va sai
sb, ta cai thién thuét toan béng cach 4p dung may hoc vao. Tuy nhién, viéc ap dung

nay sé& it dién ra vi c6 sai s6 cho phép.
Lu4n vin nay xin dé xuét thuat toan gdm 3 nhém Module chinh:
(1) Module phén I6p cdc request bang thudt toan Random Forest (RF):

Trong Module nay, thuat toan RF s€ dua vao cac thugc tinh cua request ma
tinh toan ra thoi gian xu ly, tir d6 phan 16p request nay. Céac thude tinh bao

gom: Size, Response Length, Max Length,...
Nhom Thoi Gian xur 1y = MKnew = DT (X1, Xo,..., Xn)
Trong do, Xi 1a cac thudc tinh ctia Request khi gtri 1én cloud.

O day c6 thé chia thanh nhiéu nhom (tir 4 ~10 nhoém) hodc nhiéu hon dya vao

d6 bién thién ctia Request.
(2) Module phan [6p tdac vu dya trén thoi gian dy bao:

Trong Module nay s& st dung thuét toan phan 16p AdaBoost dé phan 16p
request dang xét, dya vao tinh chit cta do wu tién céc tac vu. Viée phan 16p nay sé
théng qua viéc xay dung mo hinh phan 16p AdaBoost cua cac request da dugc xtur 1y
trong qua khir va danh nhin tir 1 dén 5, twong Gmg véi 5 mirc d6 vu tién. Muc 1 1a 46
vu tién thap nhat, mirc 5 1a d6 wu tién cao nhat. Dya vao mo hinh nay, ta phan chia
dugc 44 16p tir cac request dang can xir Iy va xac dinh duoc label (tir 1 dén 5). Sau
d0, ta chon ra may 4o c6 thir ty twong ing 1 dén 5. Thir ty nay duoc sap xép dya trén
mirc d6 hoat dong thap hay it tai cia may. Tirc, mirc 1 1a may tai nhiéu nhat va murc

5 1a may tai it nhat nhung tinh sin sang cao nht.
VMselect = AdaBoost(Po, CPU, RAM);

Trong do:
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VMselect 1a may 4o dugc chon ra

AdaBoost 1a ham phan 16p tir bd thu vién WEKA

Po 1a Power du doan tinh toan tir Module 1

CPU Ia mtrc st dung CPU dy doén tinh toan tir Module 1
RAM Ia mirc st dung RAM dy doén tinh toan ttr Module 1
(3) Module phdn bé cdc dich vu (chon mdy do)

Module ndy c¢6 nhiém vu phan b cac yéu cau dén cac may 4o théng qua du
bao tac vu va may 4o phu hop. Néu mot yéu cau duoc guri dén thi sé duoc phéan loai
bai Module 1 va cac VM dang xét, ké ca VM khong tai ciing duoc phan cum theo
Module 2. O diy, Module 3 c¢6 nhiém vu phan bd Request dang xét vao may ao da
tim thdy tir Module 2. Tir d6 xir 1y va tra vé& két qua cho request dong thoi luu vao
lich str bd nhé cac request gan nhat da xur 1y, 1am dir liéu dau vao cho qua trinh xay

dung mo6 hinh AdaBoost & Module 2.

|

Store params as Actual Params
historydata - {Po, CPU, RAM}

AdaBoost Selected Allocate new
Classifier Model VM Request to the
Selected VM

Module 1 Module 2 Module 3

Hinh 3.2: So' db thuit toin dé xuit ACTPA
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Thuat toan ACTPA

1 For each Request in CloudRequests

2. isLocated = false;

3. RT = RandomForest (T1l,T2.... Tn); //Module 1

4 Request.Class = AdaBoost (RT); // AdaBoostla mé hinh phén Iop

5. For each VM in VMList

6. If isFitSituation (Request.Class, VM)

7 AllocateRequestToVM (VM, Request); // Module 3
8. isLocated = true;

9. End If

10. End For

11. If(!isLocated)

12. VM = VMList.getSelectedVM(); // Module 2
13. AllocateRequestToVM(VM, Request);

14. End If
15. End For

3.5.Két lugn chwong

Chuong nay gidi thiéu vi sao tac gia lai chon viéc du bao thoi gian tai ti da
va tai tbi thiéu cling nhu gia tri cia tai d6 thong qua thoi gian xu 1y dé phuc vu cong
viéc can béng tai. Vo1 muc tiéu duy tri trang thai an toan va hoat dong lién tuc cua
cloud, nghién ctru hudng dén muc dich t6i wu hda ngudn tai nguyén cua cloud va giup
cho can bang tai hoat dong tot nhat. Thuat toan dé xuat s& giai quyét dugc can bang
tai dua trén cai thién thoi gian thyc thi. Qua do, ) luong that bai trong cong viéc trién
khai s& it hon, s diém nut chét cling giam manh hon céc thut toan cin bang tai

hién tai.
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CHUONG 4. MO PHONG THUAT TOAN VA PANH GIA KET QUA

4.1.Gigi thigu chung

Dé c6 thé hiéu rd hon vé thuat toan dé xuét, chuong nay sé trinh bay vé cai dit
mo phong thuat todn ACTPA (AdaBoost Classification of Task Prediction
Algorithm). Qua trinh mé phong can bang tai s& sir dung thuét toan dé xuit ACTPA
dé phén loai va dy bao cac tic vu dua trén thoi gian xu li. Sau d6, diéu phdi cac tac
vu dén cac may 4o phu hop. Cac tac vu c6 thoi gian xur li cang cao s& dugc phan bd
vao cac may 4o c¢6 muc do st dung thap, tirc may 4o co tinh sin sang cao va nguoc
lai. Vi cach tiép can nay, thuat toan dé xuat ACTPA sé& t6i uu hoa thoi gian xur 1y
can bang tai trén cloud va tmg dung trén méi truong cloud theo thoi gian thyc. Sau
khi tién hanh cac budc thyc nghiém va thu dugc cac két qua, ta s& phén tich cling nhu
so sanh tinh hiéu qua cta thuat toan dé ra voi cac thuat toan can bang tai ndi tiéng
khac. Cac thuit toan duoc so sanh 1an luot 14 Round Robin, MaxMin, MinMin va
FCFS.

4.2. Moi trwong mo phong thec nghiém

Duya vao dir li€u ctia cac request, ta st dung thuat toan SVM dé phan loai chiing
bang cach tinh toan ra thoi gian xir Iy. Ciing tir d0, ta biét cach phan b tai nguyén
cho cai request vao cac may 4o da phan cum. Két hop v6i danh gia sé 1an sai va sai
sO, ta s& cai thién thuat toan bang cach ap dung may hoc vao. Du vay, viéc ap dung
nay sé& it dién ra vi c6 sai s cho phép.

Gia 1ap moi truong cloud str dung bd thu vién CloudSim va lap trinh trén ngoén
ngit JAVA. Moi truong gia 1ap cloud tir 5 dén 15 may ao chinh 1a méi trudng request
ngau nhién dén cac dich vu trén cloud. Cac dich vu trén cloud bao gdm: cung cap
may 40, cung cap va dap ung ngudi dung mudn thir nghiém ciia CloudSim.

Cai dat thuat toan SVM, AdaBoost trén méi truong md phong va kiém nghiém
két qua.

Céc tham s6 cua m6 hinh mang mo phong:
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Thuc nghiém mo phong thuat toan dé xuat duoc cai dit trén ngon ngit JAVA,
stt dung APACHE NETBEAN IDE d¢é chay thtr va hién thi két qua dudi dang console.
Mbi truong gia lap voi bo thu vién ma nguén mé CloudSim 4.0 (dugc cung cip bai

http://www.cloudbus.org/) va bo thu vién Weka.

Mai trudng mo phong gia 1ap gdm céc thong sb sau:
- 01 Datacenter v6i thong s6 nhu sau:

Bang 4.1: Thong s6 cau hinh Datacenter

Thong tin Host trong

Thong tin Datacenter Datacenter

- S6 lugng may (host) trong
datacenter: 5

- Khong str dung Storage (cac 6 SAN)
- Kién trtc(arch): x86

- Hé diéu hanh (OS): Linux
- Xt Iy (VMM): Xen

- TimeZone: +7 GMT

- Cost: 3.0

- Cost per Memory: 0.05

- Cost per Storage: 0.1

- Cost per Bandwidth: 0.1

MOi host trong Datacenter
¢6 cau hinh nhu sau:

- CPU c¢6 4 nhan, mdi nhan
c6 toe do xtr Iy 1a 1000
(mips)

- Ram: 16384 (MB)

- Storage: 1000000

- Bandwidth: 10000

- Cac may 4o c6 cau hinh giong nhau khi duogc khéi tao:
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Bang 4.2: CAu hinh may o

Kich thudc Ram | Mips | Bandwidth | S6 lwgng cpu | VMM
(size) (pes no.)
10000 MB | 512 MB | 250 1000 1 Xen

- Cac Request (cac request chay trén web, WebRequest) dugc dai dién boi
Cloudlet trong CloudSim va kich thuéc cia cac Cloudlet duoc khéi tao mét cac ngau
nhién bang ham random cua JAVA. S6 lugng Cloudlet lan luot 12 30 1 1000.

Bang 4.3: Cau hinh thong so cic Request

Chidu dai Kich thuée file | ich thuoefile | o6 cpy ity
_ _ xuat ra
(Length) (File Size) (Output Size) (PEs)
3000 ~ 1700 5000 ~ 45000 450 ~ 750 1

- Thuat toan d& xudt ACTPA duoc xiy dung bing cach tao ra 16p
ACTPASchedulingAlgorithm, 16p nay da dugc ké thira tir d6i tuong co san la
DataAwareSchedulingAlgorithmExample. Dong thoi, thuit toan ciing cip nhat
thém mot s6 phuong thirc va thudc tinh lién quan t6i predictRequestSVM, sau d6

diéu chinh cac ham dyng san dé phu hop voi thuat toan dé xuat:

@Override
public void run() // Module 3

public CondorVM getFittingVm (double label)

// Module 2

public String predictRequestPowerConsume(Cloudlet req)
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public String predictRequestCpuUsage(Cloudlet req)

public String predictRequestRamUsage (Cloudlet req)

// Module 1

Tiéu chi danh gia:
Thuc nghiém mé phong cloud véi cac tham s6 nhu trén va chay thuat todn can

bang tai ciia CloudSim c6 san. Sau dé, chay thuat toan dé xuat méi cai dit voi ciing

dir liéu dau vao va so sanh két qua dau ra, dac biét 1a thong so thoi gian xu ly.

Thot gian xr Iy cia cac may ao cling nhu thot gian xtr 1y cua cloud véi sai s6

cang thap thi hiéu qua cta thuat toan cang tét.

4.3. Thuc nghiém va két qua mo phéng

Két qua chay thuc nghiém mé phong trén CloudSim véi 5 may 4o duoc dung
san dé dap ung cac yéu cau. Cac yéu ciu ndy duoc khoi tao véi chiéu dai va kich
thude ngiu nhién cing sd lwong Request tir 30, 60, 100 dén 1000. Két qua thu duoc

ctia thuat toan dé xuit dugc dem di so sanh véi cac thuat toan Round-Robin, MaxMin,

MinMin va FCFS c6 thoi gian thuc hién 1a:

Bang 4.4: Két qua thue nghiém mé phéng véi 30 Request

Thoi gian thue hién (ms)

Thuat toan
AVG MAX MIN
Round Robin 259.37 2677.21 0.26
MaxMin 217.71 2621.24 0.12
MinMin 548.94 9080.72 1.03
FCFS 364.19 4925.67 1.3
ACTPA 679.49 9001.37 0.38




41

10000
9000
8000
7000
6000
5000
4000
3000

2000 II
1000
R -
MAX

AVG

B Round Robin  ® MaxMin MinMin FCFS mACTPA

Hinh 4.1: Biéu dd so sanh thoi gian thuc hién ciia 5 thuit toan véi 30 Request

Qua trinh thyc nghiém vo1 30 request trd lai, thuat toan MaxMin da
chiém wu thé véi thoi gian xtr 1i thip nhat & ca hai mbc thoi gian trung binh va
thoi gian cao nhat. Ngoai ra, thuat toan Round Robin ciing c¢6 thoi gian xir i
tac vu rat tot, chi kém thuat toan MaxMin 41.66 ms & mirc trung binh va 55.97
ms & muic cao nhat. Thuat toan dé xut trong pham vi dudi 30 request van chua
phat huy dugc su t6i wu trong viéc xur li cac tac vu so vdi cac thudt toan con lai.

Két qua chay thuc nghiém mé phong trén CloudSim véi 5 may ao dugc
dyng sin dé dap umg cac yéu cau. Ching dugc khéi tao cung chiéu dai va kich

thude ngiu nhién, voi sé luong Request 13 60:
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Bang 4.5: Két qua thwc nghiém mé phéng véi 60 request

Thoi gian thuc hién (ms)
Thuét toan
AVG MAX MIN
Round Robin 650.77 12226.29 0.13
MaxMin 648.04 12194.58 0.18
MinMin 731.74 26626.42 0.11
FCFS 770.81 24847.42 0.11
ACTPA 222.83 3411.38 0.11
30000
25000
20000
15000
10000
5000
0 - ]
AVG MAX

Round Robin MaxMin MinMin

Hinh 4.2: Biéu dd so sanh thoi gian thuc hién ciia 5 thuit toan véi 60 Request

Két qua thu duoc trong pham vi dudi 60 request dan chimg minh duoc kha
nang t4i wu hoa thoi gian xur li tic vu cua thuat toan dé xuit ¢ ca hai méc thoi gian.
Tir biéu d6 ta c6 thé thay dugc thoi gian xir Iy tic vu cla thuat todn dé xuat ACTPA

da vuogt xa cac thuat toan can bang tai con lai va van dang c6 chiéu hudng phat trién

tdt.

FCFS mACTPA
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Bang 4.6: Két qua thwe nghiém mé phéng véi 100 request

Thoi gian thue hién (ms)
Thuét toan

AVG MAX MIN

Round Robin 1221.92 32851.68 0.15

MaxMin 578.37 34341.74 0.12

MinMin 339.68 5578.17 0.18

FCFS 503.30 13517.15 0.17

ACTPA 196.54 3104.3 0.11
40000
35000
30000
25000
20000
15000
10000
5000

0 N -
AVG MAX

B Round Robin  ® MaxMin

Hinh 4.3: Biéu dd so sanh thoi gian thye hién ciia 5 thuét toan véi 100 Request

Tur request thr 100 tro di, thudt toan ACTPA vuot trgi hon han so v&i MaxMin
va Round Robin. O pham vi nay, ngoai thuat toan dé xuat ACTPA, thuat toan MinMin

cling cho thay két qua kha t6t v6i thoi gian xir 1y tac vu tdi da khoang 5578ms, chi

kém thuét toan dé xuat khoang 2474ms.

MinMin

FCFS mACTPA
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Bang 4.7: Két qua thwc nghiém mé phéng véi 1000 request

Thoi gian thue hién (ms)
Thuét toan
AVG MAX MIN
Round Robin 356.87 16134.21 0.11
MaxMin 563.26 61632.4 0.11
MinMin 331.16 10018.56 0.1
FCFS 335.86 17833.29 0.11
ACTPA 310.09 6038.66 0.17
70000
60000
50000
40000
30000
20000
10000 I
— ]
AVG MAX

B Round Robin  ® MaxMin MinMin FCFS m®ACTPA

Hinh 4.4: Biéu dd so sanh thoi gian thye hién ciia 5 thuat toan véi 1000 Request

Két qua thyc nghiém 1000 request cho thay thuat toan dé xuat vuot troi hon

han cac thudt toan can bang tai khac & ca hai mdc thoi gian 1a AVG va MAX.
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Hinh 4.5: Thoi gian thwe hién trung binh cia 5 thuét toan véi 1000 Request
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MAX EXECUTION TIME (MS)
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NUMBER OF REQUESTS

= RouUNd RObIiN === MaxMin MinMin FCFS s ACTPA

Hinh 4.6: Thoi gian thyce hi€n trung binh cia 5 thuét toan véi 1000 Request

Théng qua 02 biéu d6 tong hop so sanh thoi gian xt 1y cua cac thudt toan voi
diéu kién nhu nhau, ta c6 thé thiy sy phan bd kha 6n dinh cua thuat toan dé xuat
ACTPA. Cu thé, thoi gian xr Iy ctia cac may 4o kha quan hon so véi thoi gian xtr Iy

clia cac thuat toan khac trén cloud (ca truong hop it va nhiéu request).

Thuc nghiém mé phong nay chi 1a mé phong nhém cac may 4o va chua tinh dén

viéc mé rong tip cac may ao (VM pool) dé giam tai trong trudng hop can thiét. Vi ta
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chi gia dinh nhém cac may ao nay xir 1y tdi da bao nhiéu request, néu vuot qua ta méi
mo rong pool. Tuy nhién, viéc thi nghiém moé phong véi lugng request 16m trén 1000
request doi hoi may tinh manh hon va c6 bd xir I t6t hon. Chinh vi vay, day ciing 14

han ché cta thi nghiém m6 phong nay.

4.4.Tong két chwong
Chuong 4 cua luan van trinh bay mo hinh thyc nghiém moé phong, cac thong
s6 cling nhu kich ban dua ra 14 dua vao qua trinh request ctia cac browser trén moi
truong cloud. Tir d6, ghi nhan cac thong sb vé thoi gian dap ing du bao ciia cac may
a0 va cua cloud. Viéc chay thuc nghiém mé phong véi thong s6 5 may ao, chiu tai tir
30 dén 1000 request di cho thiy két qua twong d6i tot. Pong thoi, viéc phan b cac

request dén cac may 4o xu ly cling kha dong déu va co6 tinh kha thi cao.
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KET LUAN VA KIEN NGHI

Luén van “Nghién ctru irng dung Al xiy dung thuit toan du bdo cic tac
vu trén ddm may nhim ning cao hiéu qua cin bing tai” di co ban hoan thanh
duoc cac muc tiéu dé ra. Thuat toan dé xuét dua trén y tudng tur nhiéu cong trinh
nghién ctru trong va ngoai nude. Tir do, tién hanh téng hop, phan tich va danh gia.
Nho sy hd trg manh mé tir bo thu vién WEKA va cong cu md phong dién toan dam
may Cloudsim, cac may do va thuat toan dugc cai dat mot cach dé dang, nhanh chong
thong qua moi truong APACHE NETBEAN véi ngon ngir 1ap trinh Java. Qué trinh
mo phong sir dung thudt toan phan 16p Adaboost nham phén loai cic may 4o va thuat
toan Random Forest cling nhu phan loai cac cac tac vu dya trén thoi gian xt 1i. Tu
d6, dy bao cac tac vu va phan bd vao cac may ao tuong tmg. Cac két qua thu dugc tir
qua trinh thuc nghiém thuat toan dé xuat duoc phan tich va so sdnh vdi cac thuat toan
can béng tai trén ddm may khac nhu Round Robin, MaxMin, MinMin, FCFS. Dya
vao két qua so sanh dua trén ba mbc thoi gian 14 AVG, MAX va MIN, nhin chung
két qua cho thay rang thuat toan dé xuat c6 tinh hiéu qua cao va kha nang vuot troi

hon céac thuat toan khac vé€ viéc du bao cac tac vuy trén dién toan ddm may.

Mot thudt toan mdi vé can bang tai trén moi trudng cloud bang phuong phap
phan loai cac request theo thoi gian xur Iy dd duoc dé xuét va thuc nghiém mo phong
v61 md hinh nho. Dya trén ¥ tudng va cac cong trinh nghién ctru trude, dua ra mot
giai thuat méi ung dung khai pha di liéu 13 thuat toan AdaBoost dé can bang tai dua
vao thot gian xtr 1y. Trong do, vi¢e tinh toan ra thoi gian xtr 1i cang chinh x4c thi hi¢u
qua thuat toan cang cao. Tuy nhién, viéc tinh toan cang chinh xac thi cang doi hoi tén
nhiéu bo nhé va phai xu li nhidu. Bén canh d6, ngudi dung trén méi trudng cloud cd
cac request vo cung da dang va phong pht nén thoi gian xt 1y ciing bién d6i khon
ludng trén cloud. Thuét toan duoc dé xuat trong ludn vin nay tiép can mot cach khai
quét cling nhu phat huy y tuéng cua phan 16p theo Regression, todn hoc va thoi gian
xu ly, dién hinh 12 thuét toan AdaBoost. Do d6, thuét toan dé ra da c6 mot hudng tiép
can kha méi trong cAn bang tai & moi truong dam may dong thoi dat duge mot sd két

qua thyc nghiém mé phong kha tich cuc, cho thiy hudng phat trién tt cta thuat toan.
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Huéng phat trién cta thuat toan dé xuét 1a viéc do ludng va hiéu chinh chinh
xac hon bang cach két hop AdaBoost v6i hoc may, hoc khong gidm sat hodc co giam
sat bang cach dua ra cac khoang thoi gian cao diém hoic thip diém cua cloud. Pé
phat trién thuét toan t6t hon va sau hon, can thuc nghiém mé phong trén may tinh co

céu hinh manh hon va quy mé 1én hon.

Bén canh d6, viéc cai dat thudt toan trén cloud thuc té s& gitp ta nghién ciru
chuyén sdu va cy thé hon. B&i, méi trudng cloud thuc té s& phat sinh nhiéu van dé
lién quan dén thoi gian xu 1y. Tir 46, ta s& biét hiéu chinh thut toan mot cach hop 1y

hon va hiéu qua hon.
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BANG CAM DOAN

T61 cam doan da thuc hién viéc kiém tra mic do twong dong ndi
dung ludn véan qua phan mém DolIT mét cach trung thyuc va dat két qua
murc do tuong dong 15% toan bo ndi dung ludn van. Ban luan van kiém
tra qua phan mém 1a ban cimg da ndp dé bao vé trude hoi dong. Néu sai
to1 xin chiu hinh thire ky luat theo quy dinh hién hanh ctia Hoc vién.

Tp.HCM, ngay 25 thang 01 nam 2022
HOQC VIEN CAO HQC

Vwong Duy Thanh
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thang 01 nim 2022 tai Hoc vién Cong nghé Buu chinh Vién thong dé chim luén vén thac si
cho:
Hoc vién: Vwong Duy Thanh

Tén luén vin: Nghién ciru img dung AI xdy dung thuft todn dy bdo cdc tac vu trén
d4m mAy nhim ning cao hi¢u qué cin bing tai

Chuyén nganh: H¢ thong Théng tin Mi s6: 8.48.01.04
Cac thanh vién cua Hoi déng chdm luan vin c6 mat: ..C?.Sf./ 05
TT HQ VA TEN Tl;:g;y:{rgm GHI CHU
1 | PGS.TS. Pinh Pirc Anh Vi Chu tich
2 | TS. Tran Trung Duy Thu ky
3 | PGS.TS. Vo Thi Luu Phuong Phan bién 1
4 | PGS.TS. Nguyén Pinh Thuén Phén bién 2
5 | PGS.TS. Lé Hoang Thai Uy vién

Ciac ndi dung thyre hién:

1. Chu tich Hoi ddng diéu khién bubi hop. Cong bd quyét dinh ciia Giam dbc Hoc Vién
Cong nghé¢ Buu chinh Vién théng vé viéc thanh 1ap Hoi ddng chdm luén vin thac si

2. Nguodi hudng dén khoa hoc hoic thu ky doc ly lich khoa hoc va céac didu kién bao vé
ludn vén ctia hoc vién. (c6 ban ly lich khoa hoc va két qua cadc mdn hoc cao hoc cua
hoc vién kém theo).

Hoc vién trinh bay tom tt luan vin.

Phan bién 1 doc nhan xét (c6 vin ban kém theo)

Phan bién 2 doc nhén xét (c6é vidn ban kém theo)

Céc ciu hoi cia thanh vién Hoi dong:

Cfa.u A4, %-cmﬁ daadi.. & 4. . (4‘:. e, .. %ewa,c awda, EQ. Moﬁ
m&mm.o«m Cmmqﬁw B q,cﬂu iﬁu%m&%&mﬂm&
L. LR lhazj s H’CI. ARE h 2em.. Lo Mu iﬁ/&m%& .............
f,cm L3 e AT . £ QR Hni B BT b it m,um...ﬁ.l....@h

(Lum, 'f AMj /ﬂu@n .. ﬂaﬁm?ﬁmg ghew.c’h},w. ..............................

7. Tra 1o cia hoc vién:

Taa. Lo ds ACTRA. Lo M}Wfﬁemt .. 03, 8 s, chesd
Taa.. Lo 2. szmm /Ev " edadldd.. fem }ewaih% .............................

o voB oW
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...............................................................................................................................................

8. Thu ky doc nhan xét v& qu4 trinh thyc hién ludn vin cta hoc vién (¢d van ban kém theo).

9. Hoi ddng hop riéng:
- Biu Ban kiém phiéu:
l.  Trudng Ban kidm phidu:  .PGS.. 1S \JE T&J Nadda wa?’
2. Uy vién Ban kiém phidu: .. J/GS..TS.. MM@; —,ng R LN
3. Uy vién Ban kiém phiéu: .. 1S... T%df; Tm?....Dm?,
- Hoi ddng cham luén van bing bo phiéu kin.
- Ban kiém phiéu lam viéc:
- Truong Ban kiém phiéu bdo cdo két qua kiém phiéu (c6 Bién bdan hop Ban kiém
phiéu kém theo)
- Piém trung binh ctia ludn vin: e A %
Két lugn:
1. Céc ndi dung can chinh sfra hoan thi¢n sau bao v€ ludn vian:
..... rm., ch& ,z,m'bmg ba.,

- H’um chond.. Nict. ]G«Cmm k.&m, fwr:. ....................................................
v R Chalh.. Cat.. 1

...... b, .aam? ke :f’ﬁwcﬁ L. q&mdﬁlcﬁl&cmﬂ
— b ?j/:,.t: %Af.@ Cak.. glfwa.i B T 7R b,

2. P& nghj Hoc vién cong nhén (hoic khdng) va cp bing (hoic khong) thac si cho hoc
vién: Vwong Duy Thanh

3. Luan vin c6 thé phat trién thanh d& tai nghién ctru cho NCS k—c&nj ......................
Budi lam viéc két thic vao.. Ko.45... cling ngay.
Chi Tich Thw ky Phén bién 1
..._—-"’__—-—-’—__-4-.
PGS.TS. Pinh Pirec Anh Vii  TS. Tran Trung Duy PGS.TS. V6 Thi Luu Phwong
Phéin bién 2 Uy vién
' | l 0O \xf ke
k S

PGS.TS. Nguyén Pinh Thuin PGS.TS. Lé Hoang Thai



BO THONG TIN VA TRUYEN THONG CONG HOA XA HQI CHU NGHIA VIET NAM
HOQC VIEN CONG NGHE Pic ldp - T do - Hanh phiic
BUU CHINH VIEN THONG

BAN NHAN XET LUAN VAN TOT NGHIEP THAC SI
(Dung cho nguoi phan bién)

Tén dé tai luén van: Nghién ctru g dung Al xdy dung thudt toan dy bao cac tac vu

trén dAm may nhim ning cao hiéu qua can bang tai.
Chuyén nganh: H¢ théng thong tin

M3 sb: 8.48.01.04

Tén hoc vién: Vuong Duy Thanh

Ho va tén ngudi nhan xét: VO Thi Luu Phuong

Hoc ham, hoc vi: PGS.TS

Chuyén nganh: Cong ngh¢ thong tin

Co quan cong tac: Truong DH Quéc Té - PHQG HCM

NOI DUNG NHAN XET

I/ Co s& khoa hoc va thyc tién, tinh cAp thiét cua dé tai:

P2 tai st dung thuét toan Adaboost dé du doan va phan 16p request tlr nguoi ding, tir
d6 phén bd may chu 4o hop 1y trong dién toan dam may.

Chu d& nghién ciru co tinh khoa hoc va thye tién.

1/ V& ndi dung, chét lugng cta ludn vin, cac két qua da dat dugc (so voi dé cuong da

dugc duyét):

V& co ban noi dung thuc hién giéng nhu dé cuong da duge duyét.
V& mit trinh bay luan vin can mot sb cai tién sau:

- Trang 31-32 chi c6 gach dau dong. Nén dién dich thanh doan van.

- Céc hinh trong phin gioi thigu vé cloud hién gidng véi luan vin cia Huynh Phi
Long. Hoc vién nén vé lai hodc trinh bay cach khac dé tranh gibng nhau, ding cap do

ludn van thac sy.



| - Che thuat toan MaxMin, MinMin, Round Robin ding trong so sanh & chuong 4 cin

dugc giai thich.

- Céc hinh v& trong chuong 4 can thém don vi cho cac truc. Cé thé dung error bar cho
cac hinh.

I1I/ Nhitng van dé can giai thich thém:
Mot s6 van dé can giai thich thém:
1) Trong thuét toan dé xuét (trang 36), can bing tai thé hién nhu thé nao?

2) Tai sao trong hinh 4.1, thoi gian xir 1y cia ACTPA cao hon? Céin giai thich nguyén
nhin. Tuong tur nhu vay, 1000 requests thi cac thudt toan cé thoi gian xir Iy gan nhau
(hinh 4.5). Vui long c6 giai thich.

IV/ Két lun:
Hoc vién chinh sira ludn vin theo nhitng nhén xét trén trude khi bao vé trudc Hoi dong
cham luén vin thac si.

Toi déng y dé hoc vién Vuong Duy Thanh dugc bao vé luan van trudc Hoi déng

cham ludn vin thac si.

Ngay 07 thang 01 nam 2022
NGUOI NHAN XET
(Ky va ghi rd ho tén)

b

V6 Thi Luu Phuong



BO THONG TIN VA TRUYEN THONG CONG HOA XA HOI CHU NGHIA VIET NAM

HOQC VIEN CONG NGHE Djc 1dp - Ty do - Hanh phic
BUU CHINH VIEN THONG

BAN NHAN XET LUAN VAN TOT NGHIEP THAC Si
(Dimg cho ngueoi phan bi¢n)

Tén dé tai ludn van: Nghién ciru Gng dung AI xiy dyng thuit todn dv bdo cdc tic
vu trén dim may nhim ning cao hi¢u qua cin bing tii.

Chuyén nganh: Hé thing thong tin

Ma sé: 60 48 01 04

Tén hoc vién: Vwong Duy Thanh

Ho va tén ngudi nhan xét: Nguy&n Pinh Thuan

Hoc ham, hoc vi: PGS. TS

Chuyén nganh: Céng nghé théng tin

Co quan cong tac: Truong Dai hoc Céng nghé thong tin- DPHQGTP.HCM

NOI DUNG NHAN XET

I/ Co 56 khoa hoc va thye tién, tinh cp thiét ciia dé tai:

Nghién ciru img dung Al va xdy dung thuft toan du béo cac téc vu trén ddm
mdy nhim ning cao hiéu qua can bang tai la mét trong nhitng vén d& dugc quan tam
trong thoi gian gén day.

I/ V& ngi dung, chit lrgng ciia luin viin, cic két qui di dat dwge (so véi dd
cwong da dwgce duyét):

Luén vin da thyc hién:
- Phén tich nhu ciu ing dung cic thudt toan hoc may (machine learning)
trong dyr béo céc téc vy dim méay nhim nang cao hiéu qué cin bing tai.
- Xay dung g dung cai dit 5 thuat toan Round Robin, MaxMix, MinMin,
FCFS, va thuit toén dé xuét ACTPA.
- So sanh cac thuit toan trén moéi truong ddm may gia 1ap sir dung thu vién
CloudSim véi 5 may 4o va sé lugng request 1a 30, 60, 100, 1000.



ITI/ Nhirng vén @& cin giai thich thém:
- Can xem lai tinh chinh xéc ciia So d3 thudt todn dé xudt ACTPA (trang 35)
- Cén giai thich 3 hon tir “AI” trong lun vin.

IV/ Két lugn:
Luén van ddp {mg céc yéu ciu cia ludn vin thac si chuyén nganh Hé théng
thong tin.
. Tbi dong y dé hoc vién Nguy&n Thanh Nhin duge bio vé luan van truée Hoi
dong cham luan vin thac si,

Ngay 10 thang 01 nam 2022
NGUOI NHAN XET

PGS. TS. Nguyén Pinh Thuin



