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TOM TAT BAO CAO MON HQC

Dién toan dam may (DTPM) la mdt linh vyc trong nganh cong nghé thong
tin dugc quan tAm va phat trién manh tir nhitng ndm 2006. Vi triét Iy cung cip tai
nguyén dé thuc hién tac vy, va 1a mot dang cua tinh toan phan bd, PTPM ngay
cang duoc quan tam trong cac tng dung thuc tién. Trong do, cac dich vu duoc cung
cap 12 myc tiéu chinh dé phuc vu nguoi sit dung. Tir d6, nhitng van dé vé k¥ thuat,
kinh té, chién lugc ciing dugc phat sinh.

Bao cao mon hoc “Cloud computing: Flatform as a Service — Infrastructure
as a Service”, budc dau tiép can hai mé hinh dich vu cia DPTPM. Qua d6, b4o céo
s& néu bac cac van dé nhu sau:

- Tiép can cac dinh nghia lién quan (Definitions);

- Tiép can vé lich sir phat trién (History of Development);

- Tiép can thong tin méi nhit vé cac hing cung cip dich vu (Top of

companies release services);

- Tiép can cac dic diém, thong tin vé loi ich va rui ro (benefits and risks)

khi str dung dich vy;

- Tiép can cac thong tin can thiét cho ddi twong sir dung va khai thac dich

vu (Information for Developers, Users);

- Vamotsd thong tin lién quan dén hai dich vu trén nhu canh bao, cac cau

hoi lién quan khi st dung (FAQs).
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DANH SACH CAC HINH ANH

Hinh 1.1. M6 hinh cdc dich vu cua dién toan dam may.

Hinh 1.2. Lich sit phdt trién cua cloud computing

Hinh 2.1. M6 hinh phdn I6p cia kién tric IAAS

Hinh 3.1. Phan logi cac mo hinh dich vu trong DTPM theo IBM
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BANG PINH NGHIA CAC TU VIET TAT

CNTT,IT - Cong nghé¢ thong tin (information technology)

CRM - Custom Resources Management (hé thong quén 1y tai nguyén
cua doanh nghiép)

PTbM - PTBM (cloud computing)

GIS - Geographical Information System

laaS - Infrastructure as a Service: dich vu cung cép co so ha tang

PaaS - Platform as a Service: dich vu cung cdp nén tang.
Luu y: PaaS st dung trong tai liéu nay khong phai 1a Process as a
Service. Process as a Service la mot dang cua SaaS

SaaS - Software as a Service: dich vu phan mém

Cloud computing: Platform as a Service — Infrastructure as a Service
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CHUONG 1: GIOI THIEU TONG QUAN

1.1 PIEN TOAN PAM MAY

V6i cac nha quan 1y va hoach dinh CNTT (IT leader), dé dat duoc muc tiéu trong chién
lwgc phat trién, xu huéng céng nghé 1a mot phan tit yéu. Gid day, nhiing tir ngir nhu
“innovation” va “agility” khong chi 1a nhiing tir hoa my trén bai bao cao, ma d6 con la
diéu bat budc dé sinh loi nhuin va mang lai su khac biét. Dién toan dam may (DTPM) dem

lai sy khac biét vé cach nghi va cach lam so v6i nhiing thé hé dién toan tir trude nam 2000.
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Hinh 1.1: M6 hinh dién toan dam mady
(Nguon: http://en.wikipedia.org/wiki/File:Cloud_computing.svg)

Ly do PTPM duoc sy quan tam do trén thuc té, cac t6 chirc, co quan va doanh nghiép
lién quan déu d6i mat voi nhimng van dé nhu sau:
- Dir liéu 16n (data intensive), nhu cac cong ty luu trlt cac thong tin dia ly (GIS),
thong tin vé bién d6i khi hau trén mot khu vuc, cac cong ty tai chinh, chimg khoan.
- Tinh toan nhiéu (computation intensive), nhu cac cong ty phan tich vé thi trudng,
phan tich vé khong gian, phan tich mang can thoi gian tinh toan nhanh.
- Chi phi trang bi phin mém cao, nhét 1a dbi v6i cac ca nhan va to chirc nhé mong
mudn phat trién bang cac cong nghé phan mém thwong mai moi.
Truéec DTPM, mot sd hé théng tinh toan hang khdi (massive computing) duoc phat
trién nhu: tinh toan song song, tinh toan ludi. Tuy nhién, PTDM chinh & mot xu huéng

moéi cia CNTT Véi ¥ tuong “di chuyén” phan mém tir may tinh c4 nhan 1én Internet.
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Duéi day, chung ta c6 mot bang so sanh tong thé vé cac loai hinh tinh toan hang khdi

dé théy dugc muc ti€u chinh cua cac dang tinh toan lon:

Tén hé thong xir Iy Triét Iy huéng dén Ghi cha

Tinh toan song song | Khai thic t6i da hiéu sudt ciia hé | Thuong 1a cac hé thong

- Parallel computing | thong (vé toc do, va tinh hiéu qua) | chia sé bd nhé

Tinh todn huedi - Grid | Hop tac (collaborative) va chia sé | Thuong hd tro cac to chirc
computing viée stk dung tai nguyén khoa hoc; | bang cac to chirc a0 thong
cung cap cac dich vu cac tng | qua cac ng dung ngudi

dung/bai toan cu thé. dung cudi.

Pién todn dam mdy - | Cung cdp tai nguyén; lam back- | HO trg chi yéu dén cac ca
Cloud computing end cho cac hé thdng front-end | nhan (bang cac dich vu cai
thiéu tai nguyén (bg xur 1y, bd nhé, | dat tur xa)

luu trit) nhu smart-phone, tablet.

Vé lich sir phat trién, tuy y tuong vé DTPM c¢6 mat rat 1au doi, nhung sy nd rd cac
cong ty cung cap cac dich vu moi duogc bat dau tir nhimg nim sau nam 2000. Nhiing gi
PaaS dem lai nham dén phat trién ing dung va cac van dé vé quan ly. Mot sé nha cung cép
dich vu cung cip mdi trudng phat trién tmg dung va mot sd thi cung cip nhiéu loai dich vu
nhu céc dich vu vé bao mat theo nhu ciu. Nhitng diéu trén au 1 hé qua cua viéc phét trién
mang Internet va céc linh vuc trong CNTT nhu: cac chuén trao ddi dix liéu, cong ngh¢ vé
1ap trinh, cong nghé phan cimg (dic biét vé cong nghé luu trit, mang may tinh va cac bo vi

xtr 1¥7). Lich sir cac cong ty cung cip phan mém duoc tom gon trong hinh dudi day:
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BM G 7 gun Open ... .
Blue cloud - :..Onen_\lehula C Cloud -E_IbneonMnblle;
:Salesfore.com: Amazon Cloud Google App ° | Microsoft © : HP Service Networking -
i CRM i - EC2/83 :| Comcept |: Engine :: Azure - :Automation:: Lhwor .m‘-“.
R S i S R ... = Foundation
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Coneept : B = 1 i - Grilles
Figure 2.2: Cloud development history

Hinh 1.2. Lich sir phdt trién cia cloud computing (PTPM) [theo tai liéu 11]
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Ttr lich sir hinh thanh, ching ta nhan thiy hé théng ludi ngay cang thu hep lai. Thay
vao d6, hé théng DPTPM ngay cang phat trién véi sy tham gia cia nhiéu cong ty/nha cung

,
A

cap.

1.2 CAC MO HINH DICH VU CUA PIEN TOAN PAM MAY
1.2.1 Tong quan

Nguoc vé lich sir, khai niém DTPM lan dau tién duoc du doan vao nim 1961 do Gido
su John MacCarthy “computation may someday be organized as a public utility” (theo

http://www.complush.com/internet-network-connection) va nim 1991 1a Salesforce 1an dau

tién dua ra dich vy tuong tu mot cloud computing cung cap hé théng phan mém CRM. Bén
nay (2012), PTPM d c6 nhitng phat trién vugt bac. Trong bita tiéc PTPM, moi thir déu 14
dich vu. Thuat ngir “as-a-service” dugc xem la thuc don ddi voi thue khach — nhitng nguoi
st dung hé théng. Hién tai, PTPM cung cap ba loai hinh dich vu chinh, d6 1a: SaaS — dich
vu phan mém, PaaS — dich vu nén, IaaS — dich vu ha tdng. Cac loai hinh dich vu khac
thuong dugc phan loai va liét ké vao mot trong ba loai hinh trén.

Vé dbi tuong st dung, cac dich vu cua DPTPM dugc phan loai nhu sau:

Poi twong sir dung

Ca nhan T6 chikc

Phain loai kién thirc
ngudi sir dung vé

cong nghé

Loai 1: Nguoi s
dung c6 it kién thirc

vé CNTT

Cé4 nhan thuong su
dung cac tng dung
co ban cua SaaS vi
du nhu: email, xir ly
van ban va quan ly

dir liéu.

T6 chire sir dung cac
ung dung SaaS nhu
cac hé thong CRM,
GIS hoac cac hé

thong email cho
toan b0  doanh
nghiép

Loai 2: Nguoi su
dung co nhiéu kien

thirc vé CNTT

Cé4 nhan thuong su
dung PaaS dé phat
trién web va dich vu

laaS dé thué

T6 chic su dung
PaaS dé phat trién
ung dung va laaS
dé phuc vu céc tinh

toan 1én

Bang phdn logi cac ung dung DTPM theo Fichman’s Framework

(theo The Korean Economic Review, Volume 27, number 2, winter 2011, p203-230)
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* CA&c loai dich vu cua IaaS, PaaS va SaaS:

Chung ta c6 thé 1iét ké céc loai dich vu (service type) cua 03 nhom dich vu laaS, PaaS,

va SaaS nhu sau:

- Dich vu cung cép: nhu thué VM, thué luu trir truc tuyén, thué phén mém,..

- Dich vy tiy bién: Server template (trong laaS), Logic resource template (PaaS).

- Dich vy gidm sat: tu dong cho tat ca 3 nhom (IaaS, PaaS, SaaS).

- Dich vu truy cap va st dung: théng qua Web2.0, cac cong cu tich hop dé phat

trién va bat 18i phan mém (trong Paa$).

- Dich vu quan ly cac cap.

- Dich vu téi uu tai nguyén.

- Dich vu do ludng: do vé tai nguyén vat 1y, do vé viéc sir dung tai nguyén luan ly
- Dich vu tich hop va t6 hop: nhu Load balance (IaaS), SOA (PaaS), SOA va

Mashu (trong SaaS).
- Dich vu bao mat: nhu VLAN, SSL, SSH, data isolation,...

Va bang dudi ddy s& mo ta chi tiét vé san pham can cung cip cho khach hang:

Table 4.1

laaS, PaaS, and Saas

Service Type

.....

0
Paas

Saas

Service category

VM rental, Online storage

Online operating Environment,
Online database, Online message
Queue

Application and software rental

Service customizition

Server template

Logic resource template

Application template

Service provisioning

Automation

Autamation

Avtomation

Service accessing and
using

Remote Console, Web 20

Online development and debugging,
Integration of offline Development
tools and cloud

Web 20

Service monitoring

Physical resource monitoring

Logic resource monitoring

Application monitoring

hservice level
manage ment

Dynamic orchestration of
phvsical resources

Dvnamic orchestration of logic
resources

Dyvnamic orchestration of
application

Service resource
optimization

Network virtualization, Server
virtualization, Storage
virtualization

Large-scale distributed file system,
Database, middleware, etc,

Multi-te nancy

Service measurement

Phwsical resource metering

Logic resource usage metering

Business resource usage metering

Service integration
and combination

Load balance

S0A

SOA, Mashu

Service security

Storage encryption and

isolation, Vs isolation, VLAN,

S5L/55H

Data isolation, Operating
environment isolation, S50

Data isolation, Operating
environment isolation, S5L Web
authentication and auvthorization

Cloud computing: Platform as a Service — Infrastructure as a Service
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1.2.2 Cdc ddc diém cua cdc dich vu trong PTPM

Tuy nhiing dich vu cung cép khéc nhau, myc dich khac nhau, nhung cdc nhém dich vu

“as a” nhu SaaS, PaaS va IaaS trén DPTPM co6 nhirng déc tinh chung la:

i. DPTPM la thuong 1a cac hé phan tan va cung cdp dich vu thong qua hé théng

Internet.

ii. Nhiéu nguoi thué - Multi-tenancy: tai nguyén trong hé thong c6 thé duoc chia sé¢ dé
nhiéu ngudi str dung. Trong hé théng nhiéu ngudi sir dung khong dong thoi, nhiing
nha cung cip s& duogc loi vé mirc dau tu hé thdng va ngudi st dung s& dugce thira

hudng nhitng ha ting tinh toan hiéu ning cao.

iii. Khd nang mé réng - Scalability: khi cong viéc mo rong, voi PTPM, hé théng dé
dang duoc nang cip thém vé phan cing, phan mém dé dap Gmg cong viéc mot cach
hiéu qua.

iv. Sir dung theo tiry chon - Elasticity: Hé thong s& cung cip luong tai nguyén tbi thiéu
xtr 1y dé dap tmg nhu cau ngudi sir dung. Luong tai nguyén sé ting khi c6 nhu cau
thém ciia nguoi str dung va giam khi can thiét. Nguoi sir dung chi tra chi phi cho

nhu cau su dung.

V. Déc ldp thiét bi - Device independent: ngudi st dung c6 thé st dung cac dich vu
bang nhiéu loai thiét bi khac nhau nhu: laptop, smartphone, tablet,... voi diéu kién

1a céc thiét bi két ndi dugc mang Internet.

Vi. Chi phi thap - Low-cost: Tai nguyén tinh toan duoc cung cip tir cac hé thong
DTDM theo dang thué. Do d6, ngudi sir dung khong can phai mua tai nguyén ma
chi can thué. Voi viéc thué, ngudi thué s& giam bot nhitng chi phi bao tri, bao
dudng, ... d6i v6i nhimng tai nguyén thué.

vii. Tinh 6n dinh - Reliability: cac hé théng luén dugc sao luu ¢ nhiéu noi (ta goi 1a cac
site). Do do, khi c6 mot site khong hoat dong (do céc 1i do: bao tri, mét dién, hu

hong, thién tai) thi hé thong van hoat dong voi sy hd tro cua cac site khac.

Trong DTPM, nguoi str dung can quan tim dén nhiing gia tri “ti wu” cta hé thong
mang lai. V& d6 ciing chinh 1 nhiing tiéu chi chat luong ha ting d6i voi cac nha cung cip

dich vu, bao gém:

Cloud computing: Platform as a Service — Infrastructure as a Service
DHBK TP.HCM-05/20112



TT | Dich Tiéu chuén Muc tiéu Thé hién trén dich vu
vu chinh
1 | SaaS | - QoS cua ung dung. - Thoi gian | - Ky thuat cai dat.
- Thoi gian chay ung dung thyc thi ung | _ Céc thong sb cho phan mém.

) dung va mirc
- Mtrc dg thong sudt khichay | . .
do thong suot
ung dun
& une khi sir dung.

2 | PaaS | - Cac ung dung may 4o, thoi | - Loi ich cua | - S6 lwong cic may 4o, licences.
gian chay img dung, mirc d¢ | nén ting - Céc doan tuyén, cache ctia cac
thong suot -

may ao

- V¢ cac tién ich

3 | laaS |- Bo xur ly, bd nhd, cac ung | - Cac ung | - Viéc cép phat BXL cho VM.

dung quan Iy dia. dung phan | _ Céu hinh cta may 4o (bo nhd,
- Thoi gian thyc thi. cung. CPU ratio).
- Mitc d6 cép phat méy 4o - Bang thong mang.

Bdng vé cdc khdi niém can téi wu trong PTPM
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CHUONG 2: INFRASTRUCTURE AS A SERVICE

2.1 GIOI THIEU VE 1AAS

IAAS 1a mot mo hinh dich vu ma s& cung cép cac thiét bi nham hé tro hoat dong hé¢
théng cho khac hang. Céc thiét bi d6 bao gdm kho dit liéu, phan cimg, may chu (server) va
cac thanh phan networking. Nha cung cip s& 1am chu cac thiét bi va chiu trach nhiém cho

viéc hoat dong va bao tri hé théng. Khach hang s€ tra tién trén céc dich vu do.

2.2 1AAS (Infrastructure as a Service Operations)

IAAS bao gom :

e Céic ban hop dong & cac muc dich vy khac nhau : d6i véi ting nhu cau khac
nhau ma cac khach hang ¢ thé chon nhiing dich vu thich hop. Ung véi cac dich
vu d6 s& c6 nhitng hop dong twong (ng.

e Khi str dung dich vu TAAS thi phai tra phi.

e ITAAS déu dua trén cac hoat dong ctia may ao. Co ché cua viée sir dung céc thiét
bi 4o trong dién toan dam may thi rat thich hop bdi vi n6 cé nhiéu loi ich trong
viéc chia s¢, quan 1y tai nguyén.

e TAAS tap trung chu yéu vao viéc cho thué cac thiét bi phan cimg nhu 1a may
chu (server) , k¥ thuat networking va khong gian luu trit hon 1a mua va cai dat
no trong trung tdm dir liéu cua riéng ban.

IAAS can c6 internet. Dién toan dam may lién quan t&i viéc phan phéi cac dich vu may
cha. Mot dich vu cloud thi ¢6 3 diém khac nhau chinh so v6i dich vu hosting truyén thong

trén internet. Do 13 : n6 duoc ban theo nhu cdu duoc tinh theo gio, kha ning cung cip vo

han va linh dong theo nhu cau va dich vu hosting dugc quan 1y bai nha cung cép.

2.3 CAC PAC PIEM CUA I1AAS

Céc dic diém chinh cua IAAS :

e Cac tai nguyén IAAS thi dugc phén phdi nhu 13 dich vu. Cac tai nguyén do 1a :
cac may chu (server), thiét bi networking, bd nhd, CPU, khong gian vung nhd,
V.V.

e Co s6 ha tang thay di dong : ban c6 thé diéu chinh cac tai nguyén theo yéu cau
sir dung cua ban. IAAS trong cloud s€ dap tmg nhanh chong vi€c tang hay giam
tai nguy€n mot cach dé dang.
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e (6 chi phi bién ddi nghia 13 tiy vao nhu cau sir dung khac nhau thi cac khach
hang s€ tra trén cac dich vu d6. Khong ¢b dinh chi phi cho bét ¢t dich vu nao.

e IAAS thuong c6 nhiéu ngudi thué (leaseholders or tenants).

e IAAS c6 nhitng mutc dich vu khac nhau dap tmg cho tit ca nhu cau cua doanh
nghiép.

2.4 TONG QUAN VE KIEN TRUC VA HOAT PONG CUA IAAS TRONG PIEN TOAN
DAM MAY

Hinh v& bén dudi ching minh cho mé hinh phan 16p cua kién trac IAAS :

DOS — Data Object Storage
PLS - Persistent Logical

Storage
CLOUD MANAGER w ag

cloup = coup = cloup |-
MANAGER m MANAGER m MANAGER m

Queries & Commands

Hinh 2.1. M6 hinh phdn I6p cia kién tric IAAS

Khi thyc thi mot yéu cau tir ngudi sit dung, cong viée d6 c6 thé thuc hién song song va
chia s& tai nguyén dé dap ung yéu cu cang nhanh cang tét. Hodc 1a ¢6 thé truy cap cac kho
dir liéu khac nhau dé c6 thé thoa man nhu cau ctia khach hang. IAAS trong cloud phai dam
bao vé performance va hiéu qua chi phi trong khi bao tri cac diéu khién trung tim va kha

ning tang tai nguyén dé bao dam dich vy khong bi gidn doan.

C6 03 thanh phan chinh trong kién tric ciia hé théng cloud. Do 1a: cloud manager,

cluster manager va computer manager.
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e Cloud manager 1a diém truy cip vao cloud noi ma cic nha thué bao ding ky tai
khoén, quén ly céc tai nguyén ma ho thué tir cloud va truy cép dir li¢u. N6 thuc
hién viéc truy cap tai nguyén ¢ mirc dau tién (top level). N6 quyét dinh c6 du tai
nguyén dé _dap tmg yéu cau khach hang hay khong va cluster manager s€ thyc
hién yéu cau. Cloud manager ciing thuc hién céc luat trén cloud d6i voi yéu cau
tr khach hang.

e (luster manager: chiu trach nhiém van hanh cac mdy thong qua network.
Cluster manager s& nhan 1énh / queries truy cép tai nguyén tir cloud manager va
x4c dinh tai nguyén nao co thé dap ung yéu cau tir nguoi str dung . Sau d6 hién
thuc truy cap tai nguyén.

Computer manager: hop tac véi hypervisor chay trén mdi hé théng may tinh trong mot
cluster. Trong viéc dap tmg cac queries tir Cluster manager. Cluster manager tra vé thong

tin trang thai lién quan dén tai nguyén dugc sir dung va c6 san ma c6 thé dugce st dung.

2.5 CANH BAO KHI SU DUNG |AAS

laaS trong cloud phu thuoc vao mdt mang ludi an toan va dang tin cay, va mot trinh
duyét an toan va dang tin cdy cho viéc quan tri tai khoan. Mbi quan tdm sau day va canh

bao can phai biét khi sir dung cloud :

e Phu thudc vao network.

e L hdng vé bao mat (Legacy Security Vulnerabilities): TAAS cloud sé& cung cap
cho cac thué bao vé cac 16 hong nay.

e Cac may 4o da bi 16 thoi (Out-of-Date Virtual Machine) : Cac may 4o van con
¢6 thé luu lai cac trang thai khac nhau nhu 13 : running, suspended, hay off. Mot
may 40 khong hoat dong c6 thé dé dang tré thanh 15i thoi dbi véi cac ban céap
nhat bio mat quan trong va c6 thé trd thanh bi ton hai. Duy tri cap nhat bao mat
thuong 1a mot trach nhiém thué bao.

e (o lap mirc may a0 (VM-level Isolation) : 1a mot mo hinh nhiéu nguoi thué va
thué bao c6 thé chia sé cac may chua vat 1y voi ngudi tiéu dung khéc cua dam
may. Mot VM-Level isolation |a phai dya trén md hinh bao mat manh mé cling
nhu c4u hinh dung.

e (0 lap murc network (Network — level isolation.)

e Hién thyc viéc x6a bo (Data Erase Practices) : cdc may do truy cap tai nguyén
dugc bao tri boi nha cung cap. Khi nha thué bao giai phong mot tai nguyén .
Nha cung cdp phai bao dam rang cac thué bao ké tiép khong thiy duogc dit liéu
tr nguoi thué trude do.

e Antoan dir liéu (Secure Data Purge) : nha cung cép cloud can dua ra mot co
ché dé xoa dir liéu mot cach dang tin cay theo yéu cau cua thué bao. Nhé luu lai
dir liéu khi chuyén nha cung cép hodc khi hop déng hét han.

e Vendor Lock-in : Xay dung mdt chién lugc cho viée chuyen do6i trong tuong lai
cua cac may a0 va céac kho luu trit lién quan khi thay doi nha cung cap.

e Hiéu suét (performance).

e Tinh lién tuc trong kinh doanh (Risk of Business Continuity)

Cloud computing: Platform as a Service — Infrastructure as a Service
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Do tré ( latency).

Céc hop ddng & mirc dich vu (Service Level Agreements)

Thyc hién viéc khoi phuc khi ¢o6 su c¢b (Disaster Recovery Practices).
Luu trit va tuan thu cac chinh sach bao mat (Audit & Compliance with
Information Security Policies)

e Tham quyén va quy dinh (Jurisdiction and Regulation).

Cloud computing: Platform as a Service — Infrastructure as a Service
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CHUONG 3: PLATFORM AS A SERVICE

3.1 TONG QUAN VE PAAS
3.1.1 Khai niém va cac dinh nghia

Pén nam 2012, nhiéu dinh nghia va quan diém vé PaaS duogc dé xuit bai cac to chirc vé
chuén ciing nhu cac t6 chic/doanh nghiép cung cap dich vu PaaS. Nhin chung, cic dinh
nghia déu co chung mdt quan diém 1a PaaS 1a tﬁng dich vu nam gitra hai téng dich vu SaaS
va laaS. Ngoai ra, tuy thudc cac to chic khac nhau, dinh nghia thuong di kém véi nhimng
dich vu cung cép do chinh cac to chtrc. Dudi day, chling ta lugc so qua mot s6 dinh nghia

duoc nhi€u nguoi quan tam:

Theo quan diém cua IBM, PaaS dong vai tro 1a mot moi trudong phuc vu viée phat trién

phan mém.

Clowd applications
e g, daas)
Cloud software environments
[e.z., Paas)

Cloud software infrastroctures
Clormputational Storagse Communications
resources (laas) [Draak) [Caas)

software kerpels & middleware

Firmware hardware (Haas)

Figure 1.1 UCSB-1IBM Cloud Computing Classification Model depicted as five
layers, with three constituents to the cloud infrastructure layer.

Hinh 3.1: Phdn logi mé hinh trong DTPM cua IBM

Bén canh do6, [theo tai li¢u 13] Platform as a Service (PaaS) la mot phuong cach thué
phan cimg, hé diéu hanh, luu trir va bing thong mang trén mang Internet. M6 hinh cung
cap dich vu cho phép khach hang thué cac server a0 va cac dich vu lién quan dé chay cac

g dung c6 sin hodc phat trién hodc thir nghiém nhing tmg dung mai.

Mot s6 1anh dao vé CNTT cho réng, PaaS 1a mét sy phat trién ctia SaaS, mot mo hinh

phan b phan mém ma cac ung dung phan mém duoc tao tir cic khach hang trén Internet.

Cloud computing: Platform as a Service — Infrastructure as a Service
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Paa$ c6 nhiéu wu diém cho cac nha phat trién phz‘?ln mém. V§i PaaS, cac dic diém cua hé
diéu hanh c6 thé thay doi va nang cip thudng xuyén. Su phan bd theo dia 1y ciia cic nhom
phat trién c6 thé 1am viéc véi nhau trén cac du an phat trién phﬁn mém. Cac dich vu c6 thé
nhan duoc cac ngudn khic nhau trén cac qudc gia khac nhau. Chi phi ban dau va chi phi sir
dung c6 thé giam bang viéc str dung cac dich vu ha tang tir mot nha cung cip hon 1a giir
nhiéu phan cimg dé thuc hién cac chic ning trung lap hodc dbi dau véi cac van dé khong

tuong thich.

Ngoai ra, theo mot cach nhin khac, PaaS cho ta mot méi trudng tich hop cao cap dé
build, test, deploy va cho thué cac tmg dung c6 thé tuy chinh trén Internet. Mot cach khai
quat, cac nha phat trién chép nhan mét s6 gidi han dé xay dung loai phén mém mang tinh
kha chuyén cao. Cac khach hang str dung PaaS s& khong quan 1y cac ha tang k¥ thuét ca
cac g6i phan mém nhu cua cac khach hang thué dich vu SaaS. Tuy nhién, ho s& quan 1y cac

g dung dugc deploy va cic cdu hinh vé méi trudng hosting.

| Ty
Service Layers Definition ; ’ 1
I' I\ \

Service stack (‘_ : = * as a Service
components* | ‘ i
People o T (— T —
i . 4 L ' ,{’ >
CientDevice [ =¥ ‘ Hon the
Interconnecting Network ana, trong mét bai béO, Ms
55 Nl Ll 2ilis o Kate dd dua ra vé mé hinh
& § Software ) . : ‘g ,
&= 2 : 3 5 hé¢ thong va md hinh cac
y°, 2’ £ Infrastructure zn? 3-""»“\ "“’ - ) % i
8 Software & Wonsowa rc.r: ORACLE 3 o nha cung cap dich vu. Theo
© S
o L. = 7 o~ ’ A
®  OperatingSystems & Windows &) Linux S do, gitra Ung dung/phan
A —r / mém va nén c¢6 chung mot
Virtualisation ﬁ e HEE g‘ & m¢
Layer =TT © . , A A A
= vmware §EE 16p cac phan mém ha tang.
o _— - L5 ‘3 5
3 Physicalservers  momo == [H 2 Tuy nhién, diém phén biét
@ £ chinh gitta phan mém va ha
= Networking e DG 9% :
E & Firewalling = B s I X . X N
tang la: ha tang thuong
Data Centre A , A
mchanicale ¥ @ 3K cung cap cac chuan phuc vu
Electrical

,,,,,,, - -+~ -+ mo rong cac tinh nang.
Notes:

Brand names for illustrative / example purposes only, . , by by .
and examples are not exhaustive. TI'OIlg khi dO, phan mém la

*Assumed to incorporate subordinate layers. . L 4.
chuong trinh ¢ dinh. Theo
do, phan PAAS s€ cung cap cac phan mém ha tang va ké ca h¢ di€éu hanh. Vi duy, ching ta

co thé xem 101 cua mot h¢ di€u hanh 1a mot flatform. Do d6, mdt ai d6 c6 thé xem goi
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Linux-Apache-MySQL-PHP 1a mot platform va chi ¢6 cac doan code PHP véi céu tric
CSDL 1ap nén 16p phan mém/16p tmg dung. Bai viét ciia c6 Kates con néu rd: chinh sir do
héa 13 diém nhin phan biét giita nén tang (flatform) va bd ba phan cimg, middleware va
phan mém. Trong su 40 hoa d6, mot nén tang s& cung cip nhitng may 4o khong co hé diéu
hanh 13n phan ctng. Tuy nhién, trén thuc té, hé théng nhu Google App Engine (tinh dén
2/21012) khéng st dung bét ky k¥ thuat hoa. Va trong nhirng trudng hop do6, chung ta c6
thé xem cac stack khong c6 16p 4o hoéa voi bién gidi gitra ha ting va platform tuong tng
v6i phan cimg va cac 16p hé diéu hanh. Ching ta c6 thé xem 15i cuia mot hé diéu hanh 1a
mot flatform.

Luu y: trong dinh nghia cta Kate, ngoai viéc phan dinh 10 phﬁn mém va nén tang, su
khac biét co ban giita “nén tang” va “phan ctmg” duoc thé hién.

C6 nhiéu dinh nghia khac nhau, mot s6 doanh nghiép, nhu Keene, da dua ra cac tiéu

chuan can co6 dé tuyén bo “keét ludgn: do chinh la mot PaasS thuc sy’ nhu sau:

v Tiéu chuan 1: Browser-based development studio — nghia 13 néu nguoi sir dung

s€ dugc cung cap cong cu phat trién phan mém trén nén tang web.

v Tiéu chuan 2: Seamless deployment to hosted runtime environment — nguoi sir
dung trién khai phﬁn mém ma khong can quan tam dén céac cAu hinh, hodc céc
service pack lién quan dén phan mém nén.

v Tiéu chuan 3: Management and monitoring tools — cac giai phap cloud rat hiéu
qua v6i nhiéu cong cu quan 1y va giam sat tng dung.

v' Tiéu chuan 4: Pay as you go billing — tranh dugc cac chi phi mua sim phan
mém, PaaS phai cung cép cho ching ta phuong 4n thanh toan duya trén viée s

dung dich vu.

3.1.2 fch loi va tré ngai khi viéc su dung PaaS
3.1.2.1 Ich lpi

Véi triét 1y: “Khong can cau hinh 1a cdu hinh tét nhat” (the best config, deploy, patch is
the one | don't have to do) , PaaS dem lai cho nguoi sir dung nhiéu loi ich vé cac mat thoi
gian va kinh té. Trudc tién véi 1ap trinh vién, PaaS cung cip sin cac nén tang dé lap trinh

vién an tam phat trién. Ho khong can lo lang vé nhiing ban vé 161 cua phan mém, sy phtc

Cloud computing: Platform as a Service — Infrastructure as a Service
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tap trong viéc setup mot hé théng dé 1ap trinh, su lo lang khi tich hop cac géi khac nhau, va
dén ca viéc deploy tng dung 1én hé thdng cho ngudi sir dung. PaaS cung cip mot moi
truong 1ap trinh t6i wu voi nhidu céng cu hd tro. Chi tiét hon, cac loi ich ciia PaaS mang lai
la:

- Chi phi vé phdn mém (up front cost): 14 chi phi ban dau can thiét dé s¢ hiru mot
phan mém. Ddi voi PaaS, chi phi ban ddu mua phan mém dwgc phan phdi cho
nhiéu nguoi thué. Do d6, ngudi st dung khong can dau tu nhidu vé phan mém,
phin ctng, cac thiét bi mang, cic phan mém va thiét bji trung gian

(middleware), co sé ha ting.

- Chi phi van hanh phan mém (operational cost): bao gébm cac chi phi vé nang
cip phan ctng va phan mém, su thich hop cia cac goi. V6i PaaS, nhing chi phi
trén dugc giam thiéu hodc nguoi sir dung chi chi tra trong thoi gian dai thong

qua hinh thirc stir dung.

- Tinh on dinh (reliability): PaaS cung cap nhicu mic d6 phat trién phan mém
khac nhau. Moi mtc do déu co6 su dam bao an toan veé thié€t bi, va cac cam két

theo cac tiéu chuan sir dung thuong truc.

- Chi phi quan 1y (management cost): cac hé thong dugc hd trg va do d6 ngudi st

dung khong can quan tdm nhi€u dén vi¢c cap nhat va bdo tri phan mém nén.

- Mang lai lpi thé chién lwoc (strategic advantage): PaaS cung cap chinh 13 chién

luge phat trién dua trén tiém luc cua timg doanh nghiép.

- Giam thiéu rui ro (lower risk): viéc dau tu CNTT la mot dau tu cd rii ro cao vé
su lac hau cua cong nghé phan ctirng va phan mém. Véi PaaS, cang nhiéu nguoi

st dung dich vu chirng t6 dich vu theo kip thoi dai.

3.1.2.2 Tro ngai va kho khan

Ung dung PTPM mang lai rat nhiéu loi ich cho nguoi sitr dung. Tuy nhién, dién toan
dam may sé& 1a mot lya chon hoan hao néu nhu nd vuot qua nhitng tré ngai gap phai khi hé
thong van hang. Nhing trd ngai khi sir dung dich vu PaaS noi riéng va nhiing dich vu khac

trong PTPM néi chung bao gom:

Cloud computing: Platform as a Service — Infrastructure as a Service
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i.  Tro ngai vé bao mat (security): Van dé bao mat va thong tin riéng tu - Security
and Privacy: hacker va nhiéu ngudi ¢6 v ¢6 thé xdm nhdp vao hé théng va truy
xut nhimng dir liéu nhay cam bén trong hé thong.

ii.  Trongai vé tinh riéng tu (privacy): Céac thong tin vé ngudi sir dung nhu tudi, so
thich, gidi tinh, thu nhap co thé bi mat. Hon thé nixa, nguoi su dung céac dich vu
dbi mat véi nhirg van dé vé ban quyén va y tudng.

iii.  Tro ngai vé tinh phap 1y: d6i véi cac qudc gia nhu Viét Nam, nhimng tranh chép
va su ¢b trong viéc st dung cac dich vu cloud computing dat tai cac nudc khac
13 van dé lién quan dén cac phap luat lién chinh phu va cin c6 nhitng hanh lang
phap 1y 6n dinh

iv.  Tro ngai khi chuyén d6i dich vu (hodc chuyén sang st dung hé thdng cloud
khac): Nguoi st dung dich vu cloud qua nhiéu nim s& phai d6i mat voi viéc
chuyén ddi hé théng. Do do, viéc chon lua hé théng dau tién sir dung s€ 1a bai
toan vé dau tu. Su trd ngai nay dac bi¢t dbi voi dich vu Paa$, khi do, nguoi su
dung phai chon cac yéu t6 nhu: ngdn ngir 1ap trinh, cic goi chuong trinh/phan
mém di dugc 1ap trinh. Mot minh hoa cu thé 1a: cac goi chuong trinh cia
Facebook chi thuc hién duoc trén nén tang Facebook ma khong thuc hién duogc

trén nén tang khac.

3.1.3 M{t s6 tiéu chi so sanh doi véi dich vu PaaS

T6 chirc TANEJA di xay dung mot s tiéu chi danh gia (factor) cho cac hé thong PaaS

duoc cac t6 chirc dua ra nhu sau:

- Ngbn ngit 14p trinh hd tro - Runtime languages support

- Céc cong cu hd trg phat trién Gmg dung - Developer tools

- Cac dich vu phuc vu cac tng dung - Application Services

- Quan ly dit liéu - Data management

- Ung dung quan 1y vé thé hién cua ung dung - Application Performance
Management

- Ung dung cho phép chuyén d6i giita cac mdi trudng - Application Portability

Cloud computing: Platform as a Service — Infrastructure as a Service
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* Cac bang duoi day mo ta vé danh gia PaaS cua cac nha cung cap:
+ Bang vé tiéu chuan danh gia:

Cloud PaasS Factors:

Factor Solution Features Evaluated

Runtime Language Support | Breadth of languages and frameworks supported (Java, Ruby, Microsoft, others).

Support for popular IDEs, dynamic languages (PHP, Python, etc.), code generation tools, drag-

Developer Tools and-drop development, and command line inferfaces.

Web server. Application (code execution) server. Messaging services. Support for load balanc-

Application Services ing, high availability and dynamic scale-up and scale-down.

Support for relational database, database as a service, in-memory data, New-SQL and No-SQL

Data Management (key value store, document store, blob store).

Application Performance Code execution monitoring, application services monitoring, performance issue alerting and
Management resolufion, and policy-based auto-remediation.

Application Portability Integration with hybrid cloud infrastructure and management to enable apps fo be deployed
(Hybrid) across on-premise and off-premise (private/public) clouds.

+ Bang cac nha cung cip (vendor):

Cloud Paas$ Solutions:
Vendor Solution(s) Evaluated
ViMware (VMW) vFabric suite, Cloud Foundry (beta)
Microsoft (MSFT) Windows Azure
Red Hat (RHT) OpenShift (beta)
Amazon (AMZN) AWS Elastic Beanstalk (beta)
Oracle (ORCL) Exalogic Elastic Cloud

+Bang d4nh gia dich vy Paa$ cia cac nha cung cap:

CLOUD APPLICATION PLATFORM COMPETITIVE LANDSCAPE

Paa$S Factors VMW MSFT AMZN RHT ORCL
Runtime Language Support (e ] ‘p @ q | q
Developer Tools o 9o q q | q
Application Services > =} = - q
Data Management (] (= ] (= » »
Application Performance Mgmit. 9 ] (7] p )
Application Portability @ q ] ™ q ™
-
OVERALL SCORES: 37 31 o4 g 17

Cloud computing: Platform as a Service — Infrastructure as a Service
DHBK TP.HCM-05/20112



17

3.2 MOT SO THONG TIN THEM VE PAAS
3.2.1 Nhitng yéu cdu khi sir dung dich vu Paa$

Theo Keene, PaaS c6 nhimg chtrc ning khac v6i cac nén tang phat trién phan mém

truyén thong, d6 1a nhitng yéu tb sau:

- Cong cu phat trién phan mém nhiéu ngudi thué (Multi-tenant development tool):
cac cong cu phat trién truyén thdng thuong hd tro don nguoi st dung. Véi cloud,
cong cu phat trién phan mém hd trg nhiéu ngudi st dung. Va mdi nguoi st dung cd
thé thyc hién nhiéu du an khac nhau.

- (Multi-tenant deployment architecture): tinh mém déo thudong khong lién quan dén
céc nd lyc phat trién phdn mém ban dau va né thuong gdy khé khin cho cac quan
tri hé thong khi cai dit phan mém. Piéu nay co nghia 13 cac gbi phan mém ludn doi
hoi nhiéu van dé khac nhau. Vi PaaS, tinh mém déo cua tmg dung va dir liéu phai
duoc hd tro. Minh hoa cu thé 1a: cac van dé vé load balancing, failover 1a nhiing
thanh phan can thiét cho cac phidn mém phat trién trén nén tang.

- (Intergrated management):

- Tich hop hé théng tinh cudc (Integrated billing): PaaS cung cip cac co ché cho viéc
tinh cude dua trén st dung, va dong nhat véi hé thong tinh cude cia Saas.

Do d6, dé tiép can tét voi goi PaaS, nhitng yéu cau sau dugc cic cong ty, dic biét cac

cong ty cho thué vé Paa$S, néu ra véi nguoi sir dung:

- Piéu kién 1: C6 kién thuc t6t vé lap trinh phia may chu (back-end server
development). Vi du: c6 kha nang lap trinh Java/J2EE, NET, PHP, Ruby,...

- Piéu kién 2: C6 kién thic t6t vé 1ap trinh phia may khach (front-end client
development). Vi du: c6 kha ndng 1ap trinh Dojo, Javascript,...

- Pibukién 3: C6 kién thirc vé quan tri hé thong website (web site administration).

Ngoai ra, thong thuong, khi cac cong ty cung cip dich vu Paa$S, ho s& c6 nhimng trang

tin hoi dap cu thé. Vi du: trang tin hoi dap cua Oracle vé Paa$ 1a: Oracle PaaS FAQ

http://www.oracle.com/technetwork/topics/cloud/paas-faq-092474.html
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3.2.2 Muoi ¢éng ty ndi bit vé cung cdp Paas trén thé gidi

Dén nam 2012, trén thé gidi c6 rat nhidu cong ty cung cap PaaS. Trong s6 do, da sb cac
nha cung cép dong nhiéu vai trd quan trong khac trong linh vire CNTT. Do d6, viéc phan
loai cac nha cung cép 1a diéu khong don gian. Trong mot bai phén tich, 10 cong ty dudi day

duoc xem 1a n6i bac nhat trong viéc cung cap Paa$ trén toan thé gidi (2/1012):

powered by
amazon @ | ﬁrce
webservices

nnnnnnnnn

* Cong ty thir 1: Amazon Web Services

Amazon dugc xay dung cac ung dung vé PaaS, Amazon Web Service (AWS) Elastic
Beanstalk (hién nay méi & ban thtr nghiém), duoc xay dung trén nén tang vimg chic rat ndi
tiéng vé nén tang dich vu ha téng, d6 1a EC2. Hién tai, Amazon cung cép cac plugins nhu:
AWS Toolkit for Eclipse (plug-in cho Eclipse), AWS CloudFormation (mot dich vu cho
phép cac nha lap trinh tao va quan 1y tai nguyén cia Amazon), mot vai tiy chon vé CSDL
trén nén tang dam may va SDKs cho Android va cac may di dong Apple, ERuby, Java,
PHP va .Net.

* Cong ty thtr 2: Salesforce.com

.Thanh cong trén mot nén tang SaaS khong 16 1a dong lyc 16n dé dua dich vu doi vé
PaaS, d6 1a Force.com’s AppExchange va nén tang Heruko (Heroku 1a mdt phan cua
Salesforce.com tir naim 2010). Hién nay, theo IDC, cong ty dang & vi tri ddu cua thi trudng
chia sé hang déau. Salesforce.com ¢6 nhitng phat trién vuot bac sau hoi thao DreamForce
vao mua thu ndm 2011, trong d6 ¢ tuyén bd trong nam 2011, 3000 tmg dung dugc xdy
dung hoic cai dit cir modi 24 gio va nén tang Force.com thyc thi hon 650 triéu giao tic mdi

ngay.
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id

LON .
ol Windows Azure

* Cong ty thir 3: LongJump

LongJump “budc vao” linh vuc PaaS rat sém, vao nam 2008. LongJump kién tri thém
c4c tinh nang mai va hd tro bang ca mot trung tAm vé lap trinh dé thu hat khach hang. Theo
céc tai lidu, ho dang c6 600 khach hang tai thoi diém nay (02/2012). Sy kién 16n nhét cua
Long Jump 1a tré thanh “partner” cia AT&T vao 11/2011.

* Cong ty thir 4: Microsoft

Nhiéu 101 don ring Microsoft Azure PaaS 2 nam tudi chua “hap dan” cac cong ty. PaaS
ctia Microsoft voi moi truong tinh toan cho cac tng dung va luu trit bang dit liéu ¢ va
khoéng cdu trac trén Windows Azure; con Windows Azure AppFabric 1a nhom dich vu két
ndi ngudi sir dung va cac tmg dung thué, quan 1y viéc authentication, va cai dat quan 1y dir
liéu, va ca SQL Azure — mot dich vu CSDL trén cloud. Tuy nhién, cac nha phan tich cho
rang Microsoft chi “making noises” vé nhimng dich vu it 6i dem lai. Va céc nha phan tich
cling noi réng khong thé u6c doan duge sttc manh cia Microsoft voi “luc luong quén su”

1a cac 1ap trinh vién .Net dang cho dot mot méi truong PTHM cat canh cho ho.

AT N4

IBMSmartCloud OPENSHIFT

Paa$ by Red Hat"Cloud

* Cong ty thtr 5: IBM
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IBM “nhay” vao thi truong PaaS kha tré so vdi cac cong ty khac, cung cap SmartCloud
Application Services PaaS thang 10/2011. Tuy nhién, véi “bé day” trong linh vuc lién quan
dén cac doanh nghiép va nén tang viing chii WebSphere middleware, IBM da cho phép céac
doanh nghiép xay dung cac ung dung trén nén tang Java co thé thuc thi trén public cloud,
va IBM dit tén 1a IBM Smart Cloud Enterprise. Muc tiéu ctia IBM nham dén 1a giit khach

hang dbi sir dung hé thdng cii dan 15i cho khach hang sir dung cloud.
* Cong ty thir 6: RedHat

Nhiing nguoi va thich Linux tu hoi lai “dudi ngon cd” ciia mot ma nguén mé vé Paas$,
d6 1a RedHat’s OpenShift. Va nhitng nha quan sat déu chi trich boi vién canh céc tng dung
kha chuyén c6 thé thuc thi trén mot nén ha ting vai chi phi thdp va d& dang thay thé bang
mot goéi khac ma khong bi anh hudng. D6 13 1i do chinh ma mot hé thong 16n ecosystem

RedHat c6 thé 1am nén mot OpenShift va dwa nhiéu hiru ich dén vai nhimng 1ap trinh vién.

Google

App Engine

CLOUD <.
FOUNDRY

* Cong ty thir 7: Cloud Foundry

Cloud Foundry 1 mot PaaS ma ngudén mé dugc gidi thidu dau nam 2011 boi cong ty
Vmware. Trong tuong lai, ké hoach cua cong ty 13 xay dung cac san pham thuong mai.
Bang khoi dau véi Red Hat, VMware thu hat cac 1ap trinh vién can mot nén tang mo dé hd
trg ho x4y dyng bang ngdn ngit ho mong mudn va thyc thi trén TaaS ma ho thich. Theo cac
théng tin chinh thirc tir cong ty, du an c¢6 dugc sy quan tm dac biét vi hon 2.100 14p trinh
vién theo ddi sy thay d6i ma ngudon mé mot cach chu dong. Cac nha phan tich dy doan rang
AppFog, mot PaaS khai dau trén nén tang caa ma CloudFoundry, duoc st dung rong rii

nén 1a mot trong nhirng san pham thuong mai cua CloudFoundry.

* Cong ty thr 8: Google
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Google tuyén bd da c6 200.000 lap trinh vién xay dung tmg dung nén ctia App Engine
PaaS. Va ngay cang nhiéu Gmg dung duoc cong bd va chay duoc trén nén tang. Nhung

Google chua t6 ra gip van dé.

([

CloudBees ENGIne

Yard

* Cong ty thir 9: CloudBees

CloudBees 14 cong ty dau tién cung cap dich vu Paa$S trén nén tang Java cho phép cac
doanh nghiép phuong thitc dé& dang di chuyén cic Gmg dung Java sin c6 vao trong dam
may. RUN@cloud 1a mg dung loai “runtime side” trong cdu chuyén vé PaaS cua
CloudBees. N6 cung céap cic mg dung c6 tinh ning server cho web, Java va cac tmg dung
Spring. Khach hang ciia CloudBees chon tang IaaS ciia chinh ho hoic trén cac private. Cac
tmg dung chay trén RUN@cloud c6 thé duoc xay dung sir dung cac cong cu phat trién Java
EE truyén thong hodc str dung trén hé théng PaaS cua CloudBeescé tén 1a DEV@cloud.
DEV@cloud 12 mot mdi trudng trén nén tang ddm may dé phat trién, xay dung va kiém 15i.
Strc manh cta CloudBees nim & viéc hiéu rd gia tri cua cac ma code Java hién hiru trong
cac ung dung cua cac doanh nghiép.

* Cong ty thir 10: Engine Yard

Engine Yard 1a mot cong ty dan ddu vé PaaS cho cac nha phét trién PaaS players cho
Ruby trén Rails va PHP. Hai ngdn ngir phét trién trén tao ra cac ing dung “cool” va “new
greenfield” thuc thi trén nén DPTPM. Puoc thanh l4p tir nim 2006, Engine yard van giit
duogc cac khach hang nhu: Nike, AOL, Apple, Disney va MTV.
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3.2.3 Cdu chuyén vé Salesforce

Khong nhu nhitng cong ty 16n khac phat trién dich vu Paa$S tir nén tang cung cip IaaS,

AR

Salesforce “khoi nghi¢p” PaaS tir dich vu co san SaaS vdi cac phﬁn mém CRM truyén

théng 1au doi. Trong danh gia vé chién luoc cia cong ty v6i quan diém “phuc vu khach

hang 1a trén hét”, Salesforce dd dua ra nhitng ap luc budc cong ty phai bd sung viée cung

cip dich vu PaaS. D6 13 nhirng ap luc va nhitng thach thie tir sy trdi ddy cta cac ddi thi co

nhitng vu diém trong nhiéu mat, cu thé 1a:

Céac ddi thu - Industrial Rivalry: & rang Salesforce dang sir dung cong nghé
CSDL la Oracle. Nhirng nim gan day, cac hé CRM cua Oracle rat phat trién. Do
d6, Salesforce s& phai canh tranh rat 16n dbi v6i Oracle. Ngoai ra, SAP ciing 1a
mot trong nhitng ddi thii canh tranh 16n véi Salesforce trong linh vuc CRM.
Buyer Power: Mai Iyc ciia Salesforce bi anh huong béi nhiéu yéu td. RS rang,
dé sir dung dugc hé thong CRM cua Salesforce, so lugng it cong ty thoa man
dugc diéu kién. Do d6, yéu t6 1a mot trong nhitng nguyén nhan khién Salesforce
phai trang bi thém phuong thirc PaaS nham tiang khach hang tiém ning d6i véi
cong ty.

Substitutes: Ngoai Oracle va SAP, Salesforce phai d6i mat véi nhiing cong ty
cung cép cac giai phap CRM voi chi phi thip nhu Microsoft Dynamics, Zoho.
Thread of entry: nhu cong ty IBM.

Supplier Power: V& ngudn dién, trong quéa kht, Salesforce da str dung nhiéu
may chit SPARC. Cac may chii Sparc rat ton dién niang. Hién nay, Salesforce

da chuyén dan sang cac may DELL tiét kiém nhiéu dién ning hon.

Chién lugc cua Salesforce dé ra théa man cac van dé sau:

Tiép tuc “chién dau” voi cac luc lwong thay thé va nhimg dbi thi.
Tao ra mdt luéng canh tranh mo1 va duy tri mai lyc.

Thu hat khach hang be“mg nhiéu loi thé: gia, chét luong dich vu cung cép.

Twr nhitng nhan dinh trén, 1anh dao Salesforce da dé ra chién lugc phat trién. Do 1a cung

cip thém dich vu vé Paa$S cho nhitng ngudi sir dung dich vu phan mém (SaaS). D6 ciing 1a

mo hinh hudng dén viée ton it niang lwong hon. M6 hinh cung cdp dich vu nhu hinh dudi

day:

Cloud computing: Platform as a Service — Infrastructure as a Service

DHBK TP.HCM-05/20112



23

How to Win: Control the Ecosystem

m o IS
[s} q S =
e 4 w -
< % EOE &% force.com t IS
Zz r g = Dream. Build. Succeed. %_ —:
X n & ENS
O EY
Substitutors
. EAEXS) & windowsnae 25 amazon Google
ORACLE I webservices™ cf:’p(e)ngge) 8 [e

@ Work. Online

M®& hinh cung cép dich vu Paa$ cua Salesforce cu thé duge xay dung trén cac hé théng
sau:
- ApexDeveloper Network (vdi su trg gitip cua cac goi: wmforce, heroku)
- AppexChange
- Chatter
- St dung cac may tinh Dell tiét kiém ning lugng thay thé cac may tinh SPARC.
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