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1.1. Khai niém

Thuat ngir dién toan dam may (DPTDM) vai tén goi phd bién 1a “Cloud Computing”

c¢6 nhiéu cach dinh nghia khac nhau, tiy thudc vao cach khai thac, van hanh cta nha

cung cap. Trong bai béo cdo nay, chung toi gidi thiéu 3 dinh nghia vé dién toan dam

A

may.

Theo dinh nghia ciia SYS-CON Media Inc[2]: “DTPM 1a mot hé théng bao

gdm nhiéu may tinh sao cho cac tai nguyén gdm: ngudn dién (power), kha ning

luu trit (storage), platform va cac dich vu dugc triru tuong hoa, 4o hoéa , cé tinh
co dan dong va quan 1y dé cung cip cho ngudi dung qua Internet”.

Theo dinh nghia cia NIST[6]: “DTPM la mdt m6 hinh phé bién, thuén loi, co

kha ning truy cap Internet dé chia sé cdu hinh vé ngudn tai nguyén mét cach

nhanh chong va bat dau véi mot chi phi toi thiéu hodc tuong tac cac dich vu
dugc cung cap.”

* Tu phuc vu theo yéu cau: nguoi st dung co thé tu chu trong qué trinh cung
cap kha ning tinh toan ma khong doi hoi co sy tuong tac gitta con ngudi véi
nha cung cap dich vu.

= PO co gidn cao: nghia 1a c6 kha ning thay doi nhanh chéng vé quy mo tiy
thudc vao nhu cau cu thé cua nguoi dung tai thoi diém khac nhau.

Theo dinh nghia cua CISCO[4]: “PTPM la thong tin vé ngudn tai nguyén va

dich vu dugc triru tuong tir co so ha tang co ban, cung cip theo yéu cau va quy

mo trong mot moi nguoi da nguodi su dung.

= Theo yéu cau: cac ngudn tai nguyén duoc cip quyén ngay lap tic khi can
thiét, bat dau khi khong c6 yéu cau va chi 1ap hoa don khi ¢ sir dung.

= Theo quy md: cung cép dich vu cac ngudn tai nguyén o vo han cé san dé
dap ung dugc nhu cau thyuc su cua no.

= Theo moéi truong da nguoi st dung: cac ngudn tai nguyén cung cip cho
nhiéu nguoi su dung tir mot hién thuc don nhat, tiét kiém duoc chi phi cho

qua trinh cung cap.
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1.2. Lich sir phat trién

Qua trinh phét trién DTDM lién quan t6i hai yéu t6 gom: Cac tién ich vé tinh toan

ludi va coi phﬁn mém nhu 13 mot dich vu dé kinh doanh. Cac mdc phat trién chinh

trong qua trinh hinh thanh DTDM :

Nam 1961, John MaCarthy da chuyén viéc tinh toan nhu 1a mot tién ich.

Niam 1969, J.C.R. Licklider da dua ra y tuong lién két giita cac may tinh lai véi
nhau dé truy cap va thuc hién céc ting dung tai bat ki noi dau.

Nam 1999, cong ty Salesforce di cung cdp cac tmg dung dwa qua web site:
salesforce.com.

Nam 2002, cong ty Amazon da dua ra dich vu DPTPM trong viéc luu trit va tinh

toan qua web site: amazon.com.

1.3. Phéan loai 16p dich vu

Hé théng DTDM dugc phan loai thanh 4 16p dich vu:

1.

4.

Software as a Service (SaaS): cac tmg dung dugc phan phdi qua mang dya trén
qua trinh dang ky dich vu va theo yéu cau. Ching han: Salesforce, Google,
Microsoft ...

Platform as a Service (PaaS): bao gdm mdi truong thyc hién, cac framework
phat trién phan mém va cac thanh phan dugc chuyén giao (kém theo ban quyén
phan mém) qua mang dudi dang tinh tién theo thoi gian st dung (pay-as-you-
go). Chang han tng dung tim kiém :Google Apps Engine, Amazon Web
Services.

Infrastructure as a Service (laaS): 1a noi dung dé tinh toan va luu trir dugc
chuyén giao qua mang du6i dang tinh tién theo thoi gian sir dung. Chang han:
hé théng Amazon EC2.

IT foundation: nham xay dyng cac khéi co ban cho cac 16p phia trén né.

Hinh 1mo ta dién toan dam may dudi goc nhin 3D cho cac 16p vira dugce phan loai

phia trén.
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&/Paas
%C Application Layer D

Sub-laver H&wsical Layer

Hinh 1. BTDM dudi goc nhin 3D.

1.4. Phéan loai theo vi tri

Dua vao ti€u chi vi tri noi cac cloud dong vai tro 1a may chu, PTPMdugc chia

thanh 4 loai (Hinh 2): Private Cloud, Public Cloud, Hybrid cloud va Community
Cloud.

Private/
Intemal

Public/
Extemnal

The Cloud

On Premises | Internal

O Premises / Third Party

Hinh 2. Phdn loai DTDM dwa vao vi tri.

CAc loai nay sé& duoc trinh bay 1an luot & cac phan 1.4.1, 1.4.2, 1.4.3 va 1.4.4.
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1.4.1. Public Cloud
Public Cloud dugc dinh nghia nhu sau:

- Cosoha t?mg tinh toan dugc luu tai nha cung cép dich vu d6 va co su chia sé
co s& ha tang nay giita cac to chirc v6i nhau.
- Nguoi dung khong nhin thdy dugc vi tri dit may cha trong co s& ha ting

DTDM.

Céc nha cung cap dich vu public cloud c6 thé ké tdi 13: Amazon, Winsdow Azure,

Google Apps...
1.4.2. Private Cloud
Private Cloud dugc dinh nghia nhu sau:

- Co so ha tang tinh toan dugc quyét dinh boi khach hang. Vi vdy, duong nhién
khach hang s& biét duoc vi tri may chu dit & dau va khong cé su chia sé giita
céc to chirc voi nhau.

- Do chi c6 mdi khach hang str dung nén chi phi thong thuong khach hang bo ra

s& ton hon nhiéu va nang cao dugc tinh bao méat hon Public Cloud.
Dién hinh cho nha cung cap Private Cloud c6 thé ké t6i 1a trang eBay.com.
1.4.3. Community Cloud
Community Cloud dugc dinh nghia nhu sau:

- Co s6 ha ting duoc chia sé giita cac to chic co cing mot mdi quan tam chung
v6i nhau nhu bao mat, thAm quyén, chuyén mén...

- Puoc quan 1y ndi boboi nhitng t6 chire trong nhém hodc giao cho bén thir ba (a
third-party) dang tin cdy dé quan ly.

- Vi tri ddt may chu c6 thé & trong hodc ngoai nhom.

- Chi phi bo ra ctua nhitng nguoi sir dung trong Community Cloud thuong sé it

hon Public Cloud nhung s& t6n nhiéu hon Private Cloud.
1.4.4. Hybrid Cloud
Hybrid Cloud dugc dinh nghia nhu sau:
- Day la sy két hop giita hai hay nhiéu loai cloud ké trén (Private Cloud, Public
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Céc dic diém trong DPTDM
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Cloud, Community Cloud) dé hinh thanh nén mét Hybrid Cloud.

- Do c6 su két hop trén nén may chi duoc quan 1y gidng nhu Public Cloud va cac
mg dung lién quan dén bao mat duoc quan 1y nhu Private Cloud.
Bung nd dién toan dam may (cloud bursting) 1a thuat ngir dung dé xac dinh mot hé
thong t6 chircsit dung co so ha ting riéng ctia minh cho viéc st dung binh thuong,
nhung lai str dung dién toan ddm may trong gio cao diém.
Céc giai doan phat trién cta cloud cé thé dugc trinh bay tom luge qua Hinh 3 gom
c6 4 giai doan tur qua trinh luu trlr dir li€u ty phat & nhiéu trung tam khac nhau cho dén

hinh thanh qua trinh st dung chung cac ngudn tng dung qua su két hop cta nhiéu loai

cloud khac nhau.
Phase 1 Phase 2 Phase 3 Phase 4
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Hinh 3. Cdc giai doan phat trién Cloud.

1.5. Cac dic diém trong PTPM

1.5.1. Uu diém
Khi sir dung cac ung dung trén DTDM, ngudi ding s& ¢6 nhimg wu diém sau:

- Loi ich vé chi phi: ngudi dung chi can tra cac chi phi lién quan t6i van hanh hé

thdng va chi phi sir dung c6 tng dung. Nghia 1a nguoi ding str dung bao nhiéu

thi chi can tra chi phi cho muc dich d6 ma thoi.
Tinh linh hoat: nhanh chéng cung cap dung lugng phu hop cho nhu cau sir
5
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dung, d& dang thay d6i cac khéi luong cong viéc v6i nhau.

- Cdi thién khd ndng t déng héa: cung cap du cac dich vu can thiét theo yéu cau
nguoi su dung.

- Tép trung vao kha néng cot 16i: nghién ctru cac loi ich ctia ngudn tai nguyén
chung trong DPTPM dé cung cap cac dich vu can thiét cho ngudi st dung dudi
su diéu tiét va giam sat cua co quan truyc thudc chinh phu.

- Tinh bén viing: DPTPM c6 niang lugng tiéu thu it hon so véi mot trung tdm luu

trit dit liéu thong thuong trong cung phuong dién luu trir dir lidu.
1.5.2. Nhwoe diém

Tuy nhién, truéc nhimg uu diém khi str dung ung dung trén BPTDM, DPTPM ciing
c6 mot s6 nhuge diém:

- Can phai c6 duong truyén Internet toc d6 cao dé thuc hién tng dung.

- Pap tng duoc yéu ciu vé bao mat va cau hinh cta hé thong.

- Khé nang cong tac gitta cic DPTPM cua nhiéu t6 chtrc khéac nhau.



2 QUAN LY TAI NGUYEN

2.1. Tong quan
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Hinh 4. M6 ta cdc tang quan 1y tai nguyén trong DTDM.
Quan 1y tai nguyén trong PTDM (Hinh 4) dugc chia thanh 3 tang:

- Tang Infrastructure: dung dé quan 1y cac tai nguyén tinh toan nhu may tinh,
RAM, noi luu trir dir liéu va ha tﬁng mang.

- Tang Platform: bao gdm Object Storage, Identity, mdi trudng thyc thi, queue va
Database.

- Tang Application: bao gdm cac tmg dung nhu tng dung theo ddi, giao tiép,
cong tac..

2.2. Cac dang tai nguyén

Duya trén viéc quan 1y tai nguyén & 3 tang trén trong DTPM, cic tai nguyén duoc
phan thanh hai dang chinh:

- Tai nguyén vat ly (physical resources): may tinh, dia luu trir, co s¢ dir li¢u, ha
tﬁng mang...
- Tai nguyén ludn Iy (logical resources): cac Gmg dung dung dé thuc thi, va tmg

dung giao tiép...
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2.3. Khai niém
Pé di sau hon vao chii d& ndy, chiing ta can hiéu & quan 1y tai nguyén la gi va cai
gi can duoc quan ly thdng qua tai nguyén nay.

Quan 1y tai nguyén c6 thé hiéu 1a nhitng tac vu diéu khién nhitng kha ning sin c6
ctia PTPM nhu dich vu, tai nguyén tinh toan, lam cho ching ludn sin sang cho nhiing

thuc thé khac nhu nguoi st dung, dich vu va ting dung.

Nhu vay quan 1y tai nguyén trong DPTPM c6 thé dé cap dén mot sb khia canh nhu
quan ly tai nguyén tinh toan, dir li¢u va nang lugng...
2.4. Van dé vé quan ly tai nguyén trong PTPM

2.4.1. Tai nguyén tinh todn

Cloud Clients

Web browser, mobile app, thin client, terminal
emulator, ...

g

SaasS

CRM, Email, virtual desktop, communication,
games, ...

Application

Paas

Execution runtime, database, web server,
development tools, ...

Platfarem

laas

Virtual machines, servers, storage, load
balancers, network, ...

Infra
structure

Hinh 5. Ba mé hinh co ban trong DPTDM.
DTPHM cung cap 3 mé hinh co ban nhu Hinh 5 gom co:

- Infrastructure as a service (IaaS): Pay 1a mo hinh dich vu co ban nhét cia
cloud, nha cung cép s& cung cap may tinh (co thé 1a may vat 1y hodc mdy 4o),
noi luu trit, firewall, load balance va network. Ho s& cung cip theo nhiing tai
nguyén do theo yéu ciu va thong thuong né s& duoc tich hop lai trong data
center va duoc truy xuat thong qua dia chi IP.

Dé trién khai mot img dung, nguoi dung cloud phai cai dat hé diéu hanh thong
qua cac image ciing nhu cic ung dung can thiét. Trong mé hinh nay, nguoi

8
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dung chiu trach nhiém cho viéc duy tri hé diéu hanh va phin mém tmg dung.
Nha cung cap sé& tinh phi dua trén cac tai nguyén dugc cap phat va tiéu thu.
= M0 hinh nay cdn phdi qudn 1y phan cing, firewall va network.

- Platform as a service (PaaS): Trong md hinh nay, nha cung cip s& cung cap
computing platform va solution stack bao gdm: hé diéu hanh, méi truong thuc
thi ngdn ngit 1ap trinh, co s¢ dir lidu va web server. Ngudi phat trién tng dung
c6 thé phat trién va chay céc giai phap phan mém trén cloud platform ma khong
quan tim dén chi phi va d6 phirc tap cta viéc mua ban, quan 1y phan ctimg va
phan mém. V&i mot s dich vu cung cip, cac tai nguyén luu trit va tinh toan cd
thé duoc mé rong mot cach tu dong thong qua nhu ciu cua tng dung, nguoi
dung khong phai cip phat va quan 1y tai nguyén ndy mot cach thi cong.
= Vdy mé hinh nay cdan quan Iy platform (noi trién khai iing dung va nguwoi

diing khéng dwoc sir dung nhitng gi khdc ngodi dich vu dwoc cung cdp) va
viéc cdp phat tai nguyén ti ddng nhw thé nao cho hop Iy.

- Software as a service (SaaS): Trong mé hinh nay, nha cung cap s& cai dit, thuc
thi cac tng dung trén cloud va sau d6 nguoi ding truy xuat nhimng tng dung d6
tir cloud clients. Ngudi dung khong c6 quyén quan 1y cloud infrastructure va
platform ma mg dung thyc thi trén d6. Piéu nay di loai bo di viéc cai dat va
chay g dung trén may tinh ctia ngudi dung nham don gian hoa viéc bao tri.
Pic diém ndi bat lam cho ung dung cloud khac biét nhitng ung dung khac
chinh 12 tinh linh hoat cao. Kha ning nay cho phép nhan ban cac cong viéc dé
thuc thi trén nhidu may 4o tai cing mot thoi diém. Viéce diéu phdi do duge thuc
hién thong qua load balancer. Qua trinh ndy trong sudt d6i véi ngudi ding,ho
chi thdy mot diém nhap duy nhat. Chinh diéu nay da lam cho cloud c6 kha ning
phuc vu cho nhiéu nguoi ding tai mot thoi diém thay vi phai sir dung hang doi
va phuc vu tuan tu nhu Grid.

Vi kha ning nay nha cung cip da mé rong nhiing dich vu v6i nham myc dich
chuyén biét hon nhu :

= Desktop as a service

= Business process as a service

= Test Environment as a Service


http://en.wikipedia.org/wiki/Desktop_as_a_service
http://en.wikipedia.org/wiki/Test_Environment_as_a_Service

QUAN LY TAINGUYEN Van dé vé quan 1y tai nguyén trong PTPM

= Communication as a service
= Vdy mé hinh ndy cdan quan Iy viéc diéu phéi cdc mdy do nhw thé nao cho

hop 1y.
2.4.2. Tai nguyén dir li¢u
Dir liéu trong mdi truong PTPM c6 nhiing van dé sau:

- Dit lidu duogc dat trong nhimg may chu khong that sy tin cdy: cac nha cung cap
¢6 thé vi pham tinh riéng tu vé dit lidu ciia khach hang ma khong can sy cho
phép ctia ho va viéc di chuyén dir liéu ¢ thé din dén nhimg vin dé vé bao mat.

- Dir liéu duoc nhan ban qua mdt khodng cach dia 1y 16n: tinh sin sang va thoi
han cia dir liéu 12 nhimng van d& can quan tim ciia nha cung cip ciing nhu ngudi
dung. Viéc dur li€u bi mat hodc khong sin sang s& anh hudéng dén chat luong
dich vu 14 diéu khong mong mudn giira hai bén.

= Pé quan 1y duoc tét dit lidu can phai c6 sy tin tudng tot gitra hai bén.
2.4.3. Tai nguyén niang lugng

DTPM trong nhiing nim qua da bung nd thanh mot thi truong tri gia 16,5 ty HSD
va doanh thu hang niam s& tang truéng 27% trong vong 4 nam t6i. Hai trong sd nhiing
loi thé nhiéu doanh nghiép nhin thay trong DPTDM la kha ning cit giam chi phi va
giam thiéu niang luong bang cach han ché cic tic vu trong trung tim dir licu. Mot sd
luong 16n may chu dugc trién khai trong cac ung dung DPTPM duoc dy kién s& ting
gap 3 lan 1én 1,35 tridu trong clng mot khoang thoi gian. Cac trung tam dir lidu cung
cap nhiéu loi ich cho PTPM nhung viéc str dung nang lugng trong no c6 thé trg thanh
nhan t6 chinh gay anh huéng dén khi hau. Vi vay can quan 1y tai nguyén nang lugng

trong cac trung tdm dir liéu hi¢u qua hon.

10
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3 MOT SO GIAI PHAP TRONG QUAN LY TAI NGUYEN
3.1. Ao héa va viéc quan Iy tai nguyén do
3.1.1. Ao héa

Ao héa (Virtualization) kha niang chay nhiéu hé diéu hanh khac nhau trong mot
may vat 1y, cing chia sé tai nguyén vat 1y va 1a cach thirc dé thyuc hién viéc quan Iy tai
nguyén trong DPTDM. DTDM c6 thé khong ding 4o hoa trong viéc hién thyc. PTPM
va 40 hoa giup t6i wu hoa tai nguyén vé mit sir dung niang luong, st dung theo yéu cu
va kém theo kha nang mé rong linh hoat.Hinh 6 minh hoa vé kha nang triru tugngmay
ao (Virtual Machine Abstraction) khi thyc hién ing dung, hé diéu hanh, dong bo phan

cung trén cac may do khac nhau.

Host Resource
Wi Wi
Operating O perating
System System
( MM )

Hinh 6. Virtual Machine Abstraction.

Ao hoa da tré thanh mot thanh phan khong thé thiéu trong moi cloud dua trén kha
nang triru tugng hda va bao dong.Cloud can phai chay nhiéu tng dung ctia ngudi dung
va tat ca nhitng Gmg dung hién thi nhu thé chung dang dugc chay dong thoi va sir dung
tat ca tai nguyén c6 san cua cloud.Ao héa cung cip mirc do triru tuong can thiét nhu
cac tai nguyén tinh toan, luu tri¥, tai nguyén mang duoc ddng nhat thanh pool hoic
resource overlay. Ao hoa cung cép tinh bao déng cho tmg dung c6 thé duoc cau hinh,

cai dat, nang cip...=> ting tinh bao mat va quan 1y tot hon.

11



MOT SO GIAI PHAP TRONG QLTN Ao hoéa va viéc quan 1y tai nguyén o

Cloud hudng dén 4o hoa trong hién thyc vi mot sb 1y do:

3.1.2.

Nhiéu tng dung c6 thé chay trén cung mot server, tai nguyén co thé duoc st
dung hi¢u qua hon.

Kha ning cau hinh cao, nhiéu tmg dung yéu cau tai nguyén khac nhau nhu sb
luong core, dung lugng bd nhd. Viée cu hinh nay kho thyc hién dugc ¢ muc
d6 phan cimg nhung 1a dé dang trong 4o hoa. Vi du: VMware.

Kha ning san sang cta tng dung cao. Ao hoa cung cap kha nang phuc hoi
nhanh sau nhimg hu hong ciing nhu kha ning nang cip ma khong gy ngat
quang qua trinh st dung dich vu cua nguoi dung.

Kha ning dap ung cao. Ao hoa cung cap cac co ché theo ddi va bao tri tai
nguyén mot cach ty dong, mot sb tai nguyén thong thuong cé thé duge cache

cho vi¢c dung lai.

Quaén ly tai nguyén do

Quan 1y tai nguyén 4o cho hé théng gdm hai cong viéc chinh:

Dinh thoi cho cac may do (Virtual Machine Scheduling).

Quan 1y cho cac may ao (Virtual Machine Management).

Dinh thoi cho cac may do

Co6 hai dang dinh thoi:

Power aware scheduling: cac cong viéc dugc dinh thoi theo cach thic giam
thiéu t6i da lugng nhiét tong thé trong cac trung tam dir liéu. Thay vi giam ning
luong cho cac may chil, chién luge nay s& lam giam nang luong phuc vu cho
cac hoat dong lam mat trung tam dir licu.

Themal aware scheduling: cac cong viéc duoc dinh thoi theo cach thirc nham
giam cong sudt ciia cac may chi vi phan 16n viée xir Iy cac cong viée déu dién

ra & cac may chu.

Thuc nghi¢m cho théiy viéc st dung hé théng dung bo xur ly nhiéu core s& tiéu ton

nang luong it hon so v&i cac hé théng dung bo xir 1y. Gidi thuat ngudn dién dua trén

dinh thoi trén cdc may ao (Hinh 7) minh hoa cho viéc tdi wu héa viéc st dung ning

lwgng trong cac trung tam dir liu.
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MOT SO GIAI PHAP TRONG QLTN Quan ly tai nguyén ning luong

FOR i =1 TO i < |pool| DO
pe; = num cores in pool;
END FOR

WHILE ({ruwe)
FOR i = 1 TO i < |gqueue| DO
VI = quUeue;
FOR j =1 TO j < |pool| DO
IF pe; 1 THEN
IF check capacity vm on pe; THEN
schedule vm on pe;
pe; — 1
END IF
END IF
END FOR
END FOR
wait for interval ¢
END WHILE

Hinh 7. Giai thuat nguén dién dua trén dinh thoi trén cdac may ao.
Quan ly may ao
Cong viéc nay lién quan dén quan 1y mdy 4o image bang cach bat, tit may do mot
cach hop 1y. V&i mot chién luge hop 1y, nhitng may khong st dung s& dung ky thuat
tat may dong (dynamic shutdown techniques) dé tat va bat lai khi can thiét (Hinh 8).
C6 thé duing Wake On LAN trong viéc hién thuc chién lugc bat tit may ao nay.

[ Node 2 (offline) H]

Hinh 8. Qudn Iy mdy do ding kj thudt tit may dong.
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MOT SO GIAI PHAP TRONG QLTN Quan ly tai nguyén ning luong

3.2. Quan ly tai nguyén nang lugng

DTPM di phét trién mot cach nhanh chéng theo vién canh: “Moi thu déu 1a dich
vu”. Muc ti€u cia cac nha cung cép 1a cuc dai hoa lgi tirc ctia minh. Dé lam duoc diéu
nay, nha san xuét can dam bao dugc chat lugng dich vu ciia minh cling nhu vé mit tiéu
thu nang lugng. Viéc ti€u thu nang luong trong viéc chay cac dich vu cloud dang
chiém mot chi phi 16n ma nha cung cap can phai téi wu n6. Nhung dé dat dugc diéu do
thi ho c6 dam bao dugc chat luong dich vu da cung cép va hi¢n dang 1a thach thic 16n
ddi véi ho.

Du6i nhiing diéu kién trén, mot kién trac framework duge dé nghi (Hinh 9) nhim
muc dich quan 1y tai nguyén tinh toan trong cloud mdt cach ty dong, giam thiéu viéc
tiéu thu nang luong dén muc c6 thé kém theo viéc duy tri chat lugng dich vu ¢ muc

chap nhan dugc. Muc tiéu cua framework nay bao gom:

- Pua ra nhitng chinh sach va co ché quan 1y tai nguyén mot cach tu dong.
- Theo ddi va duy tri nhitng muc tiéu vé hiéu suat ctia tng dung.

- Giam thiéu t6i da viéc str dung ning lugng khi chay cac dich vu cloud.

gllihﬂhﬂtfhucmNr
Eru

APPLICATION Al

TMER 1

MER2Z

TER3

APPLICATION An
TER 1

TER 2

TER3

Performanc e Meaiures
Energy Consumptions  _|
Reésowrce Coils

Hinh 9. Kién tric ciia framework.

ETE
g Referance hMachine
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MOT SO GIAI PHAP TRONG QLTN Quan ly tai nguyén ning luong

Kién truc nay dua ra moét module méi “Resource Manager” nam gitra client va
y 0

cloud. Module niy c6 nhiém vu diéu chinh va phan phdi tai nguyén vat 1y duoc gan

cho moi may 0. Module nay bao gom:

- Application Manager: cung cip cho tmg dung ngudi ding tai nguyén sin c6 dé

thoa man nhimng rang budc vé tai nguyén cua Gng dung. Bao gdm nhing cong

viéc sau:

Theo doi nhiing thong s6 ve hiéu suat.
So sanh v&i1 muc ti€u dé ra.
Tinh toan tai nguyén can thiét dé thoa man rang budc.

Chuyén yéu cau tai nguyén cho Physical Machine Manager.

- Physical Machine Manager: thoa man cic nhu ciu vé CPU cua Application

Manager.

- Migration Manager: module nay thyuc hién hai nhi¢m vu chinh

Theo doi nhitng muc tiéu vé hi¢u suat va muc ti€u thu nang lugong.

* Pinh ra may 40 ndo can dugc cung cap thém tai nguyén vat ly va may nao

can tat di dé tiét kiém nang lugng.
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4 KET LUAN

Trong bai bao céo nay, chung t6i da gidi thi€u so lugc vé dién toan dam may, cach
thirc va quan 1y ngudn tai nguyén.Ngoai ra, ching t6i ciing dua ra mot sd giai phap va

framework st dung ngudn tai nguyén trong dién toan dam may.
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