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1. MO PAU

1. Tinh cap thiét cia dé tai

Trong thoi dai ngay nay, Cong nghé thong tin va truyén thong ngay
cang phat trién, doi hoi nhu ciu vé xir 1y thong tin ngay cang cao. Khi
d6, nhu cau vé kha niang luu trit duge mot lugng dir liéu to 16n 1a vo
cung cép thiét. Su phat trién khong ngimg cua nén kinh té thé gi6i da
day cac doanh nghiép, cic tip doan 16n vio tinh thé budc phai thay doi.
Luc nay, can c6 mot giai phap gitp ho luu trir dugc mot khdi lugng

khong 16 cac dir liéu lién quan dén cong viéc kinh doanh cua ho.

Vi véy, giai phap dé dap g tat ca cac nhu cau noi trén trong nhiéu
nim qua dd xuat hién. D6 chinh 1a Pién toan dam may [1] (Cloud

computing).

Nhiéu phuong phap dua trén tri tué nhan tao (AI) di dwoc d& xuat
dé du béo cac tac vu nham nang cao hi€u qua can bé“lng tai trén dam
may. Tuy nhién, dé cai thién hon nita d6 chinh xac dyu doan cac tac vu
cua cac phuong phap dua trén may hoc va hoc sau trude day, ing dung
Al xay dung thuat toan du bao cac tac vu trén ddm may nham nang cao
hiéu qua cén bang tai duoc dé xuit trong luan vin nay, dé tai nhu sau:
“Nghién cieu rng dung Al xdy dung thudt toan dw bdo cdc tac vu trén

>

dam mdy nham ndng cao hiéu quad can bang tai”.



Véi viéc du bao dugce cac tac vu va phan bd phu hop cho céc tai
nguyén, by can bang tai s€ lam viéc hi€u qua hon. Ngoai ra, hiéu qua
kinh doanh cta nha cung cap dich vu ddm may ciing dugc cai thién

bang cach gidm su tir chdi vé s6 lugng cong viéc dugce gui.

Luén van bao gébm: Phan mé dau, ndi dung gébm bon chuong va

phan két luan.

2. Toéng quan vé vin dé nghién ciru

Theo tai li€u [2], dién toan ddm may (Cloud Computing), con goi
la dién todn may chu 4o, 1la md hinh dién toan sur dung cac cong nghé
may tinh va phat trién dwa vao mang Internet. Cu thé hon 1a trong mo
hinh dién toan dam mAy, tit ca cc tai nguyén, thong tin va software
déu duoc chia sé va cung cip cho cic may tinh, thiét bi cung voi ngudi
ding duéi dang dich vu trén nén tang mot ha ting mang cong cong
(thudng 13 mang Internet). Nguoi ding cudi truy cip va st dung cac
ung dung dam may thong qua cac ing dung nhu trinh duyét web, ing

dung mobile hodc may tinh ca nhan.

2.1. Loi ich caa dién toan dam may
Gitp tiét kiém chi phi: Vi khong can trung tAm dir lidu tai chd nén

khong can phai ldp dat may chi, phan cing, phin mém...

2.2.  Céac mo6 hinh dich vu [3]
Mo hinh dich vu cta dién toan ddm may duoc cac nha cung cip

dich vu chia thanh 3 loai 1én:



2.2.1. Co sé ha tAng nhw mét dich vu (Infrastructure as a
Service - laaS)

2.2.2.  Nén tang nhu mdt dich vu (Platform as a Service - PaaS)
2.2.3.  Phan mém nhw mét dich vu (Software as a Service - SaaS)
2.3.  Téng quan vé can bing tai
2.3.1. Can bing tai [1]

Can bang tai 13 mot phuong phép quan trong trong dién toan dam
mAy gitp cic may chu hoat dong hiéu qua thong qua viéc phan phdi tai

nguyén mot cach déng déu, giam hodc tranh trinh trang tic nghén.

2.3.2. Can bing tai trén dién toan dam may [2]
Can bang tai trong dién toan ddm mAay cung cap giai phap cho cac
vén dé khac nhau vé thiét 1ap va sir dung tai nguyén trong méi truong

dién toan dam may.

2.4, M@t s6 cdng trinh nghién ciru lién quan dén can bang tai
3. Muc dich nghién cau
o Muc tiéu chinh: Nghién ctru iing dung Machine Learning xay
dung thuat toan du bao cac tac vu trén dam may nham nang cao
hi€u qua can be"mg tai..
4. Péi twgng va pham vi nghién ciru
o Dai twong nghién ciru
- Ddi tugng nghién ctru chinh 14 tac vu trén dién toan d4m may.
- Nghién ctru cac thuat toan dy bao ap dung vao dy bao tac vu.

o Pham vi nghién ctru.



Xay dung mo6 hinh mé phong dam may & mic do nho: khoang
10 — 20 may 4o (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 a0).
Do phirc tap trén mdi may 4o chi & muc do thap: khoang 1 — 4
ung dung trén cac may 4o do.
Yéu cu (Request) giri vé may chu ciing don gian, dung lugng
dit liéu giri vé nho: Khoang dudi 1 Mb.
Phwong phap nghién ctru
Phuong phép luén:
Dua trén co s¢ 1a cic 1y thuyét vé dién toan dam may, Task
Prediction, cAn béang tai trén cloud.
Phuong phap danh gia dua trén co sé toan hoc:
Trén co sé cac 1y thuyét v& dién toan dam may. Dé xuét ra thuat
toan dé du bao tac vu trén dam may dua trén cac thuat toan du bao
(thdng ké, AL ...). Ching minh thuat toan va danh gia hiéu qua
cua thuat toan.
Phuong phap danh gia bing mo phong thuc nghiém

Xay dung m6 hinh mé phong va thyc nghiém thuét toan da dé xuét.



11. NOI DUNG

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.  Toéng quan vé dién toan dam may

bién toan dam may (cloud computing): [5], [6] hay con goi la
dién toan may chui 4o noi cac tinh toan duoc “dinh huéng dich vu” va

phat trién dya vao Internet.
1.2. Téng quan vé can bing tai trong dién toan dam may
1.2.1 Gi6i thiéu vé can bang tai

Cén bang tai 1a mot trong nhitng chu dé quan trong nhit trong
moi truong phan tan. Vi Cloud Computing dugc coi la mot trong nhiing
nén tang t6t nhit giup luu trit dit liéu voi chi phi téi thiu va c6 thé truy
cap moi lic qua internet, can br:ing tai cho dién toan dam may da trd
thanh mot linh vuc nghién ctru rt thi vi va quan trong. Can bang ti
nham muc dich thoa min nguoi ding va st dung ty 18 tai nguyén cao
béang cach dam bao phan bd hop 1y. C6 rat nhidu kho khan trong cac ky
thuat can béng tai nhu bao mat, kha nang chiu 16i, v.v ... von phé bién

trong mai truong dién todn ddm may hién dai. Nhi€u nha nghién ctru da



dé xuat mot s k¥ thuat thuat toan dé ting cuong nham tim ra nhimng

phuong an tot nhat cho Can bang tai.
1.2.2 Muc dich cin bang tai

Tang kha nang dap tng va tranh tinh trang qua tai trén may chu

ddng thoi dam bao tinh linh hoat va mé rong cho hé thdng.

Tang d6 tin cdy va kha niang du phong cho hé thong: Sir dung
Cén bang tai gitp tang tinh HA (High Availability) cho hé théng dong
thoi ddm bao cho ngudi dung khong bi gian doan dich vu khi xay ra sy
cd 16i tai mot diém cung cép dich vu.

Téang tinh bao mat cho hé théng:
1.3.  Téng quan vé tac vu

Tac vu [17], [18] 14 qua trinh sip xép cac yéu ciu (request) dén
theo mdt cach thirc nhit dinh dé 1ap lich tai nguyén san c6 s& dugc sir
dung hop 1y. Vi dién toan dam may 1 cong nghé cung cép dich vu thong
qua phuong tién Internet, ngudi dung dich vu phai giri yéu cau cua ho
théng qua Internet.
1.4.  Vai tro cia dw béo tac vu dbi véi can bing [19] tai trén

cloud

Viéc du bao cac tac vu [20], [21] co6 vai tro quan trong trong

viéc can bang tai trén cloud. Véi viée co thé du bao trude cac tac vu can



st dung nhiing tai nguyén nao s€ gitp cho viéc can bang ti hi€u qua

va tranh viéc phan phdi cac tac vu khong hop 1y.
1.5.  Téng quan vé Al

Tri tué nhan tao (Al) [22], [23] 1a m{t 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 sy phirc
tap dit lidu. Su ra doi ciia khai niém nay duoc lién két phd bién voi hoi

nghi Dartmouth nam 1956 [24].
1.6.  Téng quan vé Machine Learning

Hoc may (Machine Learning / ML) [22] 1a m6t tap hop con cia
Al, cho phép may moc co thé hoc tix bo dit liéu bét ki hodc hoc tir nhitng
kinh nghiém trudc d6 ma khong can phai 1ap trinh mdt cach cu thé va
chi tiét. ML lién quan dén cac chuong trinh may tinh viét 1ap trinh cta
riéng chiing dé hoan thanh mot nhiém vu dinh trude.
1.7. Két luan chuong

Hiéu biét dugc nhitng khdi niém tong quan vé dién toan dam
may, tri tu¢ nhan tao va hoc may. Hiéu biét thuat toan dién toan dam
may dé du bao cac tic vu trén ddm may thong qua moi trudng dién toan.

Muc dich can bang tai dé lam ting hiéu ning ctia h¢ thong.



CHUONG 2: CAC CONG TRINH LIEN QUAN

2.1.0 Vigt Nam.

Nim 2018, Nguyén Xuén Phi, L& Ngoc Hiéu va Tran Cong
Hung [11] d3 cong b nghién ctru “Thudt toan cin bang tai nhim giam
thoi gian dap tng dua vao ngudng thoi gian trén dién toan dam may”.
Nhom tac gia da nghién ctru mot thuat todn méi cho can bang tai trén
dam may bang cach stir dung md hinh dy doan thoi gian dap ung duoc
dé xuét va thir nghiém mo phong voi mdt mo hinh nho. Thuét toan dugc

st dung trong nghién ctru nay 1a thuat toAn ARIMA.
2.2.Trén thé giéi.

Nam 2021, lbrahim Mahmood Ibrahim va cac cong sy [12] da
cong bd nghién ciru “Task Scheduling Algorithms in Cloud Computing:
A Review ”. Bai bao nay dua ra y tuong vé cac thuat toan 1ap lich tac vu
khac nhau trong dién toan dam may moi truong dugc st dung boi cac

nha nghién cuu.
2.3.Téng két chwong

Trong chuwong nay théng qua viéc nghién ctru tim hiéu dugc
mot sd thuat toan va nhiing cong trinh lién quan dén can bang tai trong

dién toan ddm may.



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. Giei thiéu chung

Cén bang tai trén dién toan dam may 1a mot trong nhimg cong
nghé thu hut dugc sy cha y cia nhiéu nha khoa hoc cling nhu cac to
chire, doanh nghiép 16n, nhé va nha cung cip dich vu trong nhitng nim
gan day. Cac ing dung cta Al va thuat toan ML dugc phat trién, cai
tién va ing dung trong cac hé thong can bang tai trén dién toan dam
may. Trong chuong nay, thuat todn dé xuat st dung trong qué trinh can
béng tai trén cloud dugc trinh bay véi muc tiéu du bao cac tac vu dya
trén lich st thuc hién tac vu trude d6. Muc dich 1a dé phéan bd céac

request vao cac may ao phu hop, c6 kha nang dap Gng cao.
3.2. M0 hinh nghién ciu

Mod hinh nghién ctru su dung thudt toan phan 16p AdaBoost
nham muyc dich du bao cac request twong tmg véi cac task dua trén lich
sir vé thoi gian thyc hién ciing nhu xir 1i cac request. Lich st xir i & day
duoc tinh toan dua trén muc d6 ti€u thu ndng lugng cua task (Power
Consumed), muc d¢ st dung CPU (CPU Usages), muc do st dung
RAM (RAM Usages) va chi phi (Costing) dé thyc hién task d6 trong

cloud. Sau khi phén loai cac job/task theo lich str thuc hién, bd cin bang
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tai s& phan bo cac request co cac job/task d6 vao nhitng may ao/host co
nang luc xu 1y t6t hon. Tir 6, phan bo request c6 nhu cau xtr Iy nhiéu
vao may do/host c6 mirc d6 hoat dong thép nhét. Véi cach tiép can nay,
thuat toan dé xuat s& cai thién thoi gian xir Iy can bang tai trén cloud va
ung dung trén moi trudng cloud theo thoi gian thuc. Trong ludn van nay
tam dat tén thuat toan la ACTPA (AdaBoost Classification of Task-
Prediction Algorithm).

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

- Giam thiéu thoi gian song cho cac yéu cau trong dién toan dam

may.

- Han ché tbi da ciing nhu ngin chin sy mét can bang tai giira
cac may 4o.

- Giup giai quyét cac yéu cau nhanh hon, phan loai duoc cac
tac vu (Task) vdi cac d6 uu tién khac nhau twong trng voi cac
yéu cau (Request). Pong thoi st dung hiéu qua hon ngudn tai
nguyén trén cloud dé dap g tot nhét cac yéu cau clia ngudi

dung.

- Phén 16p dugc cac yéu cau (Coming Request) tiép theo tuong
g véi d ru tién da duoc phan 16p & trén. Tir 46, co ké hoach
dua cac yéu cau nay sang nhitng may ao/host c6 kha nang xir

ly tai tuong Gng.
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- Sép xép cac may do/host/tai nguyén theo muc do sir dung tir

cao dén thap dé phan bd task cho hop 1y.
Mo hinh nghién cviu:

- Trong md hinh nghién ciru trudce gid thi bd can bang tai s& chay

theo so d6 thuét toan nhu sau:

Hinh 3.1: M6 hinh dy doan tac vu
3.3. Thuat toan AdaBoost

Adaboost 1a mot thuat toan boosting ding dé xay dung bo phan
16p (classifier). Trong d6, boosting 14 thuat toan hoc quan thé bang cach
xay dung nhiéu thuat toan hoc cung lac (vi du nhu ciy quyét dinh) va
két hop chiing lai. Muc dich 1a dé c6 mot cum hodc mot nhom cac weak

learner, sau d6 két hop chung lai dé tao ra mot strong learner duy nhat.
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Thuat toan Adaboost c6 thé két hop véi nhiéu thudt toan khac dé cai
thién hiéu suit. Pau ra ciia mot thuét toan (thuong duoc goi 1a “weak
learners™) duogc Kkét hop lai thanh mot téng co trong sb dai dién cho dau

ra cudi cing ctia bd phan loai ting cudong (boosted classifier).

Trong may tinh, mét task dugc thuc hién s€ ti€u hao nguén
nang lugng nhét dinh, kém theo d6 1a muc do st dung CPU cua may
tinh, mirc d6 s dung bd nhd tam thoi RAM,,... Tét ca déu dugce tinh
toan ra chi phi thyc hién cong viéc do theo thoi gian hoac MIPS. Chinh
vi thé, bai luan vin nay dua vao cac dac diém d6 dé tinh toan ra do wu
tién cia task ma may tinh phuc vu. Task c6 muc ti€u hao nang luong
(Power Consumed), mirc d6 st dung CPU (CPU Usage) ciling nhu mirc
do6 s dung RAM (RAM Usage) hay chi phi (Cost) cao hon thi s&€ c6 do

uu tién cao hon va nguoc lai.
3.4. Thuit toan dé xuit ACTPA

Thuat toan dé xudt ACTPA (4daBoost Classification Task
Prediction Algorithm), dua vao yéu t6 do uu tién cua tac vu (Task
Priority dugc mo ta ¢ trén) tuong ung vdi cac request, kém theo do 1a
mdt s6 thudc tinh khac, ta str dung thuét toan AdaBoost dé phan 16p cac
request nay. Tir d6, ta biét cach phan b tai nguyén cho cc request niy
mdt cach toi uu nhét. Song song do, cac tai nguyén (may o/ host) duoc
sap xép theo mirc d0 str dung ting dan. Két hop voi danh gia s6 1an sai
va sai sd, ta cai thién thut toan bang cach ap dung may hoc vao. Tuy

nhién, viéc ap dung nay s€ it dién ra vi co sai s0 cho phép.
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Luan vin nay xin dé xuat thuat toan gom 3 nhom Module
chinh:

(1) Module phéin I6p cdc request bang thudt todn Random
Forest (RF):

Trong Module nay, thuat toan RF s& dua vao cac thugc tinh
ctia request ma tinh toan ra thoi gian xu ly, tor d6 phan lop
request ndy. Cac thudc tinh bao gdm: Size, Response Length,

Max Length,...
Nhom Thoi Gian xt 1y = MKnew = DT (X1, Xa,..., Xn)
Trong do, Xi 1a cac thudc tinh ctia Request khi gui 1én cloud.

O day co thé chia thanh nhiéu nhom (tir 4 ~10 nhém) hodc

nhiéu hon dya vao do bién thién cua Request.
(2) Module phan lop tac vu dua trén thoi gian dy bao:

Trong Module nay sé st dung thuat toan phan 16p AdaBoost
dé phan 16p request dang xét, dira vao tinh chit cia do wu tién cac tac
vu. Viéc phan 16p nay s thong qua viéc xay dung mo hinh phan 16p
AdaBoost ctia cac request da dugc xu ly trong qué khir va danh nhan tur
1 dén 5, twong g v6i 5 mirc d6 wu tién. Mirc 1 14 do uu tién thap nhat,
mirc 5 14 d wu tién cao nhat. Dwa vao mé hinh nay, ta phan chia dugc
44 16p tir cac request dang can xir Iy va xac dinh duoc label (tir 1 d&én

5). Sau d6, ta chon ra may o c6 thir ty tuong Gmg 1 dén 5. Thir ty nay
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duoc sép xép dua trén mirc do hoat dong thép hay it tai cua may. Ttec,
mirc 1 12 mdy tai nhidu nhat va muc 5 1a may tai it nhat nhung tinh sin

sang cao nhat.
VMselect = AdaBoost(Po, CPU, RAM);
Trong do:
VMselect 1a may ao dugc chon ra
AdaBoost 1a ham phan 16p tir b6 thu vién WEKA
Po 1a Power du doan tinh toan tir Module 1
CPU Ia muc st dung CPU dy doan tinh toan tir Module 1
RAM la murc str dung RAM du doan tinh toan tir Module 1
(3) Module phdn b6 cdc dich vu (chon mdy do)

Module nay c¢6 nhiém vu phan bé cac yéu cau dén cac may ao
thong qua du bao tac vu va may 4o phit hgp. Néu mét yéu cau dugc guri
dén thi s& duoc phan loai boi Module 1 va cac VM dang xét, ké ca VM
khong tai ciing dugc phan cum theo Module 2. O day, Module 3 ¢6
nhiém vy phan bo Request dang xét vao may 4o da tim thay tir Module
2. TUr d6 xir 1y va tra vé két qua cho request dong thoi luu vao lich sir
bd nhé cac request gan nhét da xir 1y, 1am dir liéu dau vao cho qua trinh

xdy dung mo hinh AdaBoost & Module 2.
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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 mb
hinh phan Iép tac vu

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 luin chwong

Chuong nay gioi thi€u vi sao tac gia lai chon viéc du bao thoi
gian tai t6i da va tai tdi thidu ciing nhu gia tri cta tai d6 thong qua thoi
gian xir Iy dé phuc vu cong viée can bang tai. Vi muc tiéu duy tri trang
thai an toan va hoat dong lién tuc cua cloud, nghién ctru hudng dén muc

dich toi uu hoa nguon tai nguyén cua cloud va gitp cho can bang tai
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hoat dong t6t nhat. Thuat todn dé xudt s& giai quyét duge can bang tai

dua trén cdi thién thoi gian thuc thi.



17

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

4.1. Giéi thiéu chung

Dé c6 thé hiéu 15 hon vé thuat toan dé xuét, chuong nay sé trinh
bay vé cai dat mo phong thuat toan ACTPA (AdaBoost Classification
of Task Prediction Algorithm). Qua trinh md phong cin bang tai s& st
dung thuat toan dé xuat ACTPA dé phan loai va dy bao cac tac vu dya
trén thoi gian xur li. Sau d6, diéu phdi cac tac vu dén cac may o phu
hop. Céc tac vu co thoi gian xir li cang cao s& dugc phan bd vao cac
may 40 c6 muirc d6 sir dung thap, tirc may 4o c6 tinh sin sang cao va
ngugc lai. Vi cach tiép can nay, thudt toan dé xuat ACTPA s& toi uu
hoa thoi gian xir Iy can bang tai trén cloud va tng dung trén méi truong
cloud theo thoi gian thyc. Sau khi tién hanh cac bude thuc nghiém va
thu duogc cac két qua, ta s& phan tich cling nhu so sanh tinh hiéu qua cua
thudt toan dé ra voi cac thuat toan can bang tai ndi tiéng khac. Cac thuat

toan duoc so sanh 1an luot 1a Round Robin, MaxMin, MinMin va FCFS.

4.2. Méi trweong mo phéng thwc nghiém

Dua vao dit li¢u cua cac request, ta st dung thuét toan SVM dé
phan loai chung bang cach tinh toan ra thoi gian xt 1. Ciing tir do, ta
biét cach phan bb tai nguyén cho céi request vao cac may ao di phan
cum. Két hop voi danh gia s6 14n sai va sai sd, ta s& cai thién thuat toan
bang cach 4p dung may hoc vao. Du vy, viée ap dung nay s& it dién ra

vi ¢0 sai sO cho phép.
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Gia 1ap mdi trudng cloud str dung bd thu vién CloudSim va 1dp
trinh trén ngdn ngir JAVA. Mbi truong gia 1ap cloud tir 5 dén 15 may
4o chinh 1a mdi trudng request ngiu nhién dén cac dich vu trén cloud.
Céc dich vy trén cloud bao gdm: cung cip mdy 4o, cung cp va dap ung
ngudi ding mudn thir nghiém cia CloudSim.

Cai dat thuat toan SVM, AdaBoost trén moi truong moé phong

va kiém nghiém két qua.

Méi truong mo phong gia 1ap gdm cac thong sd sau:
- 01 Datacenter véi thong sé nhu sau:

Bang 4.1: Thong s6 cAu hinh Datacenter

Thong tin Datacenter Théng;itgclzﬁfértrong
- S6 lugng may (host) trong MOi host trong Datacenter
datacenter: 5 ¢6 cAu hinh nhu sau:
- Khong sir dung Storage (cac 6 - CPU c¢6 4 nhan, mdi nhan
SAN) c6 toe do xir Iy 1a 1000
- Kién trc(arch): x86 (mips)
- Hé diéu hanh (OS): Linux - Ram: 16384 (MB)
- Xt ly (VMM): Xen - Storage: 1000000




19

- TimeZone: +7 GMT

- Cost: 3.0

- Cost per Memory: 0.05
- Cost per Storage: 0.1

- Cost per Bandwidth: 0.1

- Bandwidth: 10000

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

Bang 4.2: CAu hinh may 4o

MB

Kich Ram | Mips | Bandwidth | S$6 lwgng | VMM
thuéc cpu
(size) (pes no.)

10000 MB 512 250 1000 1 Xen

- Céc Request (cac request chay trén web, WebRequest) duoc

dai dién bai Cloudlet trong CloudSim va kich thudc cua cac Cloudlet

dugc khoi tao mot cac ngau nhién bang ham random cua JAVA. S
lwong Cloudlet lan luot 12 30 [ 1000.
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Bang 4.3: Ciu hinh thong s cic Request

Chidu dai chh_thu’(rc Kich tl}u’o’c S8 CPU xir Iy
file file xuat ra
(Length) (File Size) | (Output Size) (PEs)
3000 ~ 1700 5000 ~ 45000 450 ~ 750 1

- Thut toan dé xuat ACTPA dugc xay dung bang cach tao ra
16p ACTPASchedulingAlgorithm, 16p nay da duoc ké thira tir dbi
tuong co san la DataAwareSchedulingAlgorithmExample. Ddong
thoi, thuat toan cling cdp nhat thém mot ) phuong thirc va thudce tinh
lién quan toi predictRequestSVM, sau d6 diéu chinh cac ham dung

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)

public String predictRequestCpuUsage(Cloudlet req)
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public String predictRequestRamUsage (Cloudlet req)

// Module 1

Tiéu chi danh gia:

Thuc nghiém mo phong cloud véi cac tham sb nhu trén va chay
thuat toan can bﬁng tai ciia CloudSim c6 san. Sau d6, chay thuat toan
dé xuit moi cai dat voi cung dir liéu dau vao va so sanh két qua dau ra,
dic biét 1a thong sb thoi gian xt 1y.

Thoi gian xu ly ciia cac may 4o cling nhu thoi gian xt 1y cua
cloud v6i sai s cang thap thi hiéu qua cua thuat toan cang tot.

4.3. Thuc nghiém va két qua md phéng

Két qua chay thuc nghiém mé phong trén CloudSim véi 5 may
4o dugc dung sin dé dap g cac yéu cau. Cac yéu cau nay duoc khoi
tao v6i chiéu dai va kich thudc ngiu nhién cung sé lwong Request tir
30, 60, 100 dén 1000. Két qua thu dugc cta thudt toan dé xuit dugc

dem di so sanh véi cac thuat toan Round-Robin, MaxMin, MinMin va

FCEFS c6 thoi gian thuc hién la:
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Bang 4.4: Két qua thuc nghiém mé phong véi 30 Request

Thoi gian thuc 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
10000
8000
6000
4000
|
0 R -
AVG MAX

B Round Robin  ® MaxMin MinMin

Hinh 4.1: Biéu dd so sanh thoi gian thuc hién ciia 5 thuat toan véi

30 Request

FCFS mACTPA




Qué trinh thuc nghiém véi 30 request tré lai, thuat toan
MaxMin da chiém wu thé vai thoi gian xir 1i thip nhat & ca hai méc thoi
gian trung binh va thdi gian cao nhat. Ngoai ra, thuat toan Round Robin
cling c6 thoi gian xir li tac vu rat tot, chi kém thuat toan MaxMin 41.66
ms & mirc trung binh va 55.97 ms & muc cao nhat. Thuat todn d& xuat

trong pham vi du6i 30 request van chua phat huy duoc su ti wu trong
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viée xu li cac tac vu so véi cac thuat toan con lai.

Két qua chay thuc nghiém mé phong trén CloudSim véi 5 may

4o duoc dung sn dé dap tmg cac yéu cau. Ching duoc khai tao cing

chiéu dai va kich thudc ngiu nhién, v6i sd luong Request 13 60:

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

Thuit toan

Thoi gian thwe hién (ms)

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
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30000

20000

10000 I
0 — [ ]

AVG MAX

B Round Robin MaxMin MinMin FCFS m®mACTPA

Hinh 4.2: Biéu @ so sanh thoi gian thue hién ciia 5 thuit toan véi

60 Request

Két qua thu duoc trong pham vi dudi 60 request dan chimg
minh duoc kha ning t6i uu hoa thoi gian xir 1i tac vu cia thuat toan dé
xudt & ca hai mdc thoi gian. Tir biéu db ta co thé thay dugc toc do cua
thuat toan dé xuit ACTPA di vuot xa cac thuit toan can bfmg tai con

lai va van dang c6 chiéu hudng phat trién tot.

Bang 4.6: Két qua thue nghiém mé phéng véi 100 request

Thoi gian thye hién (ms)
Thuat toan

AVG MAX MIN

Round Robin 1221.92 32851.68 0.15
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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 S e -
AVG MAX

B Round Robin B MaxMin MinMin FCFS mACTPA

Hinh 4.3: Biéu db so sanh thoi gian thye hién ciia 5 thuit toan véi

100 Request

Tu request thar 100 trd di, thudt toan ACTPA vuot trdi hon hén
so v&i MaxMin va Round Robin. Tuy nhién, van chua du lgi thé so véi
RoundRobin. Nhung véi sb lugng request cang 16n thi ACTPA cang loi

thé hon. Dan da, thuat toan dé xuit cang chiém wu thé tuyét dbi so véi
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céc thuat toan con lai. RS rang FCFS thé hién sy thiéu tu nhién va tinh

thong minh cua gidi thuat.

Bang 4.7: Két qua thye nghiém mé phong véi 1000 request

Thoi gian thue hién (ms)
Thuat 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
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60000
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B Round Robin B MaxMin ® MinMin FCFS ®ACTPA

Hinh 4.4: Biéu do so sanh thoi gian thuc hi¢n ciia 5 thuit toan véi
1000 Request

Két qua thyc nghiém 1000 request cho thay thuat toan dé xuét
vuot trdi hon hin cac thult toan can bf?mg tai khac & ca hai moc thoi

gian la AVG va MAX.

1500

1000
°00 m

0

30 60 100 1000
NUMBER OF REQUESTS

AVERAGE EXECUTION TIME
(MS)

e RoUNd RoODbin === MaxMin e \iNMin

FCFS e ACTPA

Hinh 4.5: Thoi gian thue hién trung binh cia 5 thuét toan véi
1000 Request
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Hinh 4.6: Thoi gian thue hién trung binh cta 5 thuit toan véi
1000 Request

Théng qua 02 biéu dd tdng hop so sanh thoi gian xt 1y cua cac
thuat toan v6i didu kién nhu nhau, ta c6 thé thdy s phan bd kha 6n dinh
va hop 1y cta thuat toan dé xudt ACTPA. Cu thé, thoi gian xir 1y cua
cac may ao kha quan hon so véi thoi gian xur 1y ctia cac thuat toan khac

trén cloud (ca trudng hop it va nhidu request).

Thuc nghiém md phdng nay chi 1a mé phong nhom cac may ao va
chua tinh dén viéc md rong tap cic may do (VM pool) dé giam tai trong
truong hop can thiét. Vi ta chi gia dinh nhém cic may ao nay xir 1y toi
da bao nhiéu request, néu vugt qua ta moi mé rong pool. Tuy nhién,

vi¢c thi nghiém moé phong véi lugng request 16n trén 1000 request doi
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hoi may tinh manh hon va c¢6 bo xir 1y tot hon. Chinh vi vay, day ciing

13 han ché cuia thi nghiém mo phong nay.

4.4. Tong két chwong

Chuong 4 cta luan van trinh bay mé hinh thuc nghiém mo
phong, cac thong sé ciing nhu kich ban dua ra 1a dwa vao qua trinh
request ciia cac browser trén moi truong cloud. Tur d6, ghi nhén cac
thong sb vé thoi gian dap ing du béo clia cac may 4o va cta cloud. Viée
chay thuc nghiém mé phong véi thong s6 5 may ao, chiu tai tir 30 dén
1000 request da cho thy két qua tuong dbi t6t. Pong thoi, viéc phan bd
céc request dén cac may 4o xur 1y ciing kha dong déu va co tinh kha thi

cao.
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KET LUAN VA KIEN NGHI

Luén van “Nghién ctru rng dung Al xiay dung thuit toan dw
béo cac tac vu trén dim mAy nhim ning cao hiéu qua cin bing tai”
da co ban hoan thanh dugc cac muc tiéu dé ra. Thuat toan dé xuit dua
trén y tudng tir nhidu coéng trinh nghién ctru trong va ngoai nude. Tir
do, tién hanh tong hop, phan tich va danh gia. Nho sy hd tro manh mé
tor bd thu vien WEKA va cong cu md phdéng dién toan dam may
Cloudsim, cac mdy 4o va thuat toan dugc cai dat mot cach dé dang,
nhanh chéng thong qua moi truong APACHE NETBEAN véi ngdn ngi
13p trinh Java. Qué trinh m6 phéng st dung thuat toan phan lop
Adaboost nham phan loai cdc may 4o va thuat toan Random Forest ciing
nhu phan loai cac céc tac vu dya trén thoi gian xur 1i. Tu d6, du bao cac
tac vu va phan bd vao cac may ao twong tng. Céc két qua thu dugc tir
qué trinh thyc nghiém thuat toan dé xuat dugc phan tich va so sanh vai
cac thuat toan cin bang tai trén dam may khac nhu Round Robin,
MaxMin, MinMin, FCFS. Dua vao Kkét qua so sanh dua trén ba méc
thoi gian 13 AVG, MAX va MIN, nhin chung két qua cho thdy rang
thuat toan dé xut co tinh hiéu qua cao va kha nang vuot troi hon cac
thuat toan khac vé viéc du béo céc tac vu trén dién toan dam may.

Mot thuat toan méi vé can bang tai trén moi trudng cloud bang
phuong phap phan loai cac request theo thoi gian xtr 1y da dwoc dé xut

va thuc nghiém mé phéng véi md hinh nho. Dya trén v tuéng va cac
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cong trinh nghién ctu trude, dua ra mot giai thuat maéi ung dung khai
pha dit liéu 1a thuat toan AdaBoost dé can bang tai dya vao thoi gian xir
ly. Trong do, viéc tinh todn ra thoi gian xtr 1i cang chinh xac thi hiéu
qua thuat toan cang cao. Tuy nhién, viéc tinh todn cang chinh x4c thi
cang doi hoi tén nhidu bd nhé va phai xir 1i nhiéu. Bén canh d6, nguoi
dung trén moi truong cloud cé cac request vo cung da dang va phong
phiti nén thoi gian xir Iy ciing bién d6i khon ludng trén cloud. Thuat toan
duoc dé xut trong luan van nay tiép can mdt cach khai quat cling nhu
phat huy y tuong ctia phan 16p theo Regression, toan hoc va thoi gian
xu ly, dién hinh la thuat toan AdaBoost. Do d6, thuét toan dé ra da cé
mot hudng tiép can kha méi trong can bang tai & moi truong dam may
déng thoi dat duge mot s6 két qua thuc nghiém mo phdong kha tich cuc,

cho thiy huéng phat trién tot cua thuat toan.

Hudng phét trién cia thuat toan d& xuat 1a viéc do luong va
hiéu chinh chinh xac hon bang cach két hop AdaBoost v6i hoc may,
hoc khong giam sat hodc c6 giam sat bang cach dua ra cac khoang thoi
gian cao diém hodc thip diém ciia cloud. Dé phat trién thuat toan tot
hon va sau hon, can thyc nghiém mo phong trén may tinh c6 cdu hinh

manh hon va quy mé lon hon.

Bén canh do, viéc cai dat thuat toan trén cloud thuc té s& gitip
ta nghién ciru chuyén sau va cu thé hon. Béi, méi truong cloud thuyc té
s& phat sinh nhiéu van dé lién quan dén thoi gian xtr 1y. Tir do, ta s& biét

hi€u chinh thuét toan mot cach hop 1y hon va hi¢u qua hon.



