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LOI GIOI THIEU

Nhim gop phan 1am phong phti ngudn tu liéu phuc vu nghién ctru, hoc tip cho
ban doc, sinh vién, hoc vién nghién ctru trong linh vuc Cong ngh¢ thong tin. Nha xuat
ban Pai hoc Can Tho an hanh va giéi thi¢u cung ban doc gido trinh “Dién todn ddm
may” do TS. Ng6 Ba Hung (Chu bién), TS. Thai Minh Tuan va TS. Tri¢u Thanh Ngoan
bién soan.

Gido trinh gdm 08 chuwong, ndi dung gidi thiéu tong quan vé dién toan ddm may;
khai ni¢ém va moé hinh nén tang; cac cong nghé nén tang; cac co ché ha tang; cac co ché
chtrc niang; cic co ché quan 1y; an toan; khai thic dam may.

Nha xuét ban Dai hoc Can Tho chin thanh cam on cdc tac gia va sy dong gop ¥
kién cua quy thay c6 trong Hoi dong tham dinh Pai hoc Can Tho dé gido trinh "Pién
toan dadm may" dugc ra mat ban doc.

Nha xuat ban Pai hoc Can Tho tran trong gidi thicu dén hoc vién, sinh vién, giang
vién va ban doc gido trinh nay.

NHA XUAT BAN PAI HQC CAN THO



LOI NOI PAU

Trong nhitng nim gan day, dién toan ddm may (cloud computing) ndi 1én nhu mot
mo hinh dién todn méi giup cac t6 chirc va ca nhén tiép can dén cac tai nguyén cong
nghé thong tin (phan cing, phin mém), tién ich va dich vu mét cach dé dang va nhanh
chong dé gop phan giai quyét mot cach hiéu qua nhiéu van dé cua cac linh vuc cta doi
song kinh té xa hoi. Vi ban chat ¢t 16 1a bién tat ca tai nguyén cong nghé thong tin,
tir phan cimg, phan mém, dén céc thiét bi mang, ... ma trude ddy mudn sir dung chung
thi ngudi st dung can phai c6 mot ngudn vén 16n dé dau tw mua sim mang vé khai thac,
tré thanh cac dich vu ma ching c6 thé dugc thué tir xa qua mang Internet, véi chi phi
dugc tra theo mirc d6 sir dung, thap hon nhiéu so véi chi phi dau tu mua sim chung. Céc
san pham va dich vy cong nghé thong tin ngay nay duoc san xuat va tao ra theo xu thé
1a phai trién khai dugc 1én cac dam may (cloud). Pién toan dam may con dugc biét dén
nhu mot trong nhitng cong nghé 16i dé lam nén cudc cach mang cong nghiép lan thi tu.
Vi tAm quan trong nhu thé, viéc trang bi cac kién thirc va k¥ nang co ban lién quan dén
cong nghé dién toan ddm may cho sinh vién va nhitng nguoi [am viée trong linh vuc
may tinh va cong nghé thong tin 1 hét strc can thiét. Quyén sach gido trinh “Dién toan
dam may” ma ban doc dang c6 trén tay ndy mong mudén déng gép vao danh muc céc tai
lidu hitu ich gitp ban doc trang bi thém nhitng kién thirc va k¥ ning lién quan dén cong
nghé dién toan ddm may nho d6 ban doc co thé dé tan dung va khai thac cong nghé nay
vao nhiing linh vyc chuyén mén cu thé ciia minh.

Quyén sach duoc bién soan véi muyc tiéu trd thanh mdt gido trinh st dung cho céc
chuong trinh dao tao ky su ¢ cac truong dai hoc vi vay ndi dung dugc co6 dong dé phu
hop voi thoi luong cua cac hoc phan trong cac chuong trinh dao tao dai hoc. Nhiing kién
thirc tién quyét ma nguoi doc can cé dé hiéu ré cac ndi dung trong gio trinh 1a nhiing
van dé co ban vé hé diéu hanh, mang mdy tinh, mang Internet va phat trién tng dung
web. Noi dung gido trinh dugc cau triic thanh 08 chuong bao gom nhiing van dé cot 15
nhit cua cong nghé dién toan dam mAy nhin tir nhiéu géc d6 khac nhau: tir ngudi sir
dung cac dich vy cua cong nghé dién toan ddm may dén nhirng nha quan tri van hanh
phan cimg, ha ting cua cac ddm may, hay nhirng nha phat trién va trién khai cac dich vu
va ung dung 1én ddm may.

Chuong mét gidi thiéu tong quan vé nhitng van dé chung cta dién toan dam may
nhu lich sir phat trién, cac khai niém, mo hinh lién quan dén dién toan dam may, nhiing
loi ich va thach thirc ma dién toan ddm may mang lai cho nguoi dung. Chuong hai s€ di
sdu vao phan tich cac dic trung, mo hinh va khai niém nén ting trong dién toan dam
may. Chuong ba s& xem xét nhitng cong nghé nén tang dé cho ra doi dién toan dam may.
M&i cong nghé s& dugc dé cap dén murc do dong gdp cta chiing vao dién toan dam may.
Chuong bon s& xem xét nhitng co ché nén tang, nhitng khéi xay dung (building block)



ma dua trén d6 cac dam may dugc xay nén. Chuong nam s€ gidi thi¢u mot loat cac co
ché churc nang can phai xay dung dé dam béao sy van hanh hiéu qua cua mdt dam may.
Chuong sau s& tip trung vé cac co ché, giai phap quan Iy ddm may gitp cho nha quan
trj kiém soat duoc cac dich vu cung cip cho nguoi st dung. Chuong bay sé thao ludn vé
nhitng van dé lién quan dén an toan va an ninh cho dir liéu, dich vu va céc tai nguyén
cung cap bdi ddm may. Cudi cung 1 chuong tam, noi s& gidi thiéu cac nén tang va dam
may phd bién cung véi cach thire khai thac dich vu cung cip boi cac dam may nay.

Vé cach str dung gido trinh cho cac khoa hoc, gido trinh duoc thiét ké véi du kién
thoi lugng cho phan 1y thuyét 30 tiét (hai tin chi) va phan thuc hanh 30 tiét (mot tin chi).
Phén 1y thuyét s& bao gdm céac ndi dung tir chwong mot dén chuong bay. Phan thuc hanh
chu yéu giup ngudi hoc khai thac duoc cac dich vu dam may duoc gidi thiéu trong
chuong tam. Chang han, ndi dung thuc hanh gém c6 hai phan: phan thyc hanh vé quan
tri dm may riéng cung cap dich vu ha tang IaaS dua trén OpenStack hay trén dam may
cong cong ctia Amazon va phan thyuc hanh lién quan dén tién trinh xay dung va trién
khai mot ing dung nén web 1én dam may cung cap dich vu nén tang Paa$S clia cac dam
may cong cong nhu Heroku, Google Cloud, Azure.

Mic du da c6 nhiéu c6 ging trong qué trinh bién soan, vé mit ndi dung quyén gido
trinh ciing chua thé cung cp day du tat ca cac van dé lién quan dén cong nghé dién toan
dam may. Qua trinh bién soan chic chian van con mot sb chi dé chua chi tiét. Nhom
bién soan rat mong nhan duoc ¥ kién déng gop cua tit ca cac doc gia dé gitip nhom bién
soan hoan thién hon ndi dung cua gido trinh.

Thay mat nhém bién soan, chan thanh cdm on tat ca cac doc gia da don nhan va
ing ho cho quyén sach gido trinh nay.

Tran trong kinh chao!

NHOM BIEN SOAN
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Chuong 1
TONG QUAN VE PIEN TOAN PAM MAY

Chuong nay s€ gio1 thi¢u nhitng van dé sau:
° Lich str ra do1 cua dién toan dam may
° Mot s6 dinh nghia thuong dugce st dung dé mo ta vé dién todn ddm may

(¢]

bam may va céc doi tugng co6 lién quan

[e]

Nhirng dong co thuc day su ra doi ciia dién toan dam may

[¢]

Nhiing loi ich ma dién toan dam may mang dén cho nguoi st dung

[¢]

Nhitng nguy co va thach thirc ma ngudi dung c6 thé gip phai khi sir dung dién
todn ddm may

1.1 LICH SU HINH THANH PIEN TOAN PAM MAY

Y tudng vé Pién toan dam may (DTPM) di ra doi rat sém, ngay tir thoi ky so khai
cua may tinh va mang Internet. Nam 1961, trong bai noi chuyén cua minh John
McCarthy da dé cap dén mot loai mdy tinh trong tuong lai ma né c6 thé cung cap dich
vu tinh toan cho ngudi st dung d& dang va pho bién nhu cac dich vu tién ich cong cong
dién va nudc. Mot loai dich vu tinh toan ma né ¢6 mat & khép moi noi, dé dang truy cap
dén nhu viéc tim théy mdt 6 dién dé sac dién thoai hay tim théy mdt voi nude dé rua
mat trong mot ngdi nha.

Nam 1969, Leonard Kleinrock, giam ddc khoa hoc ctia du &n ARPANET cling da
du doan céc tién ich tinh toan s& dugc trai rong khap noi khi mang may tinh dugc phat
trién. Tur gitra thap nién 90 cua thé ky trudc, nhiéu tién ich may tinh dya trén Internet
(Internet-based computer utilities) da dugc tugng hinh thong qua cac ing dung nhu hé
thong tim kiém thong tin (search engines) cung cap boi Yahoo!, Google, cac dich vu thu
dién tir ciia Hotmail, Gmail, cac nén tang xuit ban mé MySpace, Facebook, YouTube
va cac hinh thirc truyén thong cong dong khac nhu Twitter, LinkedIn... Cac dich vu nay
d3 1am pho bién va khang dinh tinh dung din cta nhitng khai niém c6t 16i 1am nén nén
tang cuia cong nghé dién toan dam may hi¢n dai. Cudi thap nién 90, Salesforce da di tién
phong trong viéc cung cap cac dich vu quan tri doanh nghiép tir xa cho cac doanh nghiép.
Nim 2002, Amazon.com khéi tao nén tang Amazon Web Services (AWS), mét dich vu
huéng dén doanh nghiép, dé cung cip tir xa cac dich vu luu trit dir liéu, cac tai nguyén
tinh toan va cac phan mém véi chirc nang xir 1y nghiép vu nghiép vu doanh nghiép.



Chirong 1. Téng quan vé dién todn dam mdy

Dén nam 2006, thuat ngir “Dién toan ddm may” (Cloud computing) dd xuit hién
trong linh vyc thuong mai. Amazon cung cp dich vu EC2 (Elastic Compute Cloud) cho
phép cac t6 chirc, doanh nghiép c6 thé thué (lease) ning lyc tinh toan va ning luc xir 1y
dé thyc thi cac Gmg dung doanh nghiép. Google cung cip Google Apps dé thuc thi cac
mg dung doanh nghiép dya trén trinh duyét web. Hai ndm sau d6, Google tiép tuc cung
cip Google App Engine 13 nén tang cung cap cac dich vu can thiét dé phat trién va trién
khai cac irng dung danh dau mot cot mbe quan trong trong lich st hinh thanh di¢n toan
dam may.

1.2 MOT SO PINH NGHIA VE PIEN TOAN PAM MAY

Khi hinh théi dién toan ddm mAay bat dau hinh thanh, nhiéu t6 chirc da cb ging dua
ra cac dinh nghia hay cac dac ta cho hinh thai dién todn méi nay.

Gartner khi du bao vé& xu hudng cong nghé da loan biao mot xu hudng cong nghiép
moi goi 18 PTPM nhu 1a mot kiéu dién toan (computing) ma & d6 cac ning luc
(capabilities) cong nghé thong tin v6i tinh ning c6 thé md rong (scalable) va co gidn
(elastic) duoc thi ¢6 thé dugc phan phbi (delivered) nhu mot dich vu (service) dén cac
khach hang bén ngoai dya trén cac cong nghé cua mang Internet.

Forrester dinh nghia DPTPM la mot ning lyc cong nghé thong tin dugce chuan hoa
(bao gdém dich vu, phin mém hodc ha ting) dugc phan phdi thong qua cac cong nghé
cua mang Internet theo hinh thuc trd theo mirc sir dung (pay-per-use) va tu phuc vu (
self-service way).

Trong s d6, dinh nghia ctia Vién qudc gia vé tiéu chuan va cong nghé cua Hoa ky
(NIST-National Institute of Standards and Technology) dugc xem 1a day du nhat.

Theo NIST, “Pién todn ddm may la mot mo hinh cho phép truy cédp tir moi noi,
mot cach thuén tién, theo nhu cau sir dung, dua trén mang, dén mot ving céc tai nguyén
tinh todn (nhu la mang, may chu, thiét bj luu tri, ung dung, dich vu) cé thé cdu hinh
duge ma chung c6 thé dugc cap phat va thu hdi mot cach nhanh chong véi rat it cong
strc quan 1y va tuong tac v6i ngudi cung cap dich vu. M6 hinh nay dugc hinh thanh tir
5 dic trung co ban, 3 mo hinh dich vu va 4 mé hinh trién khai”.

Theo NIST, nim dic trung co ban ciia md hinh PTPM bao gdm: Str dung theo
nhu cau (On-demand usage), Truy cdp tir moi noi (Ubiquitous access), Pa thué bao
(Multitenancy), Kha ning co gian (Elasticity) va Tiéu dung do dugc (Measured usage).
DTPM c6 thé cung cép ba mo6 hinh dich vu co ban la Dich vu ha tﬁng (TaaS —
Infrastructure-as-a-Service), Dich vu nén tang (PaaS — Platform-as-a-Service) va Dich
vu Phan mém (Saa$S — Software-as-a-Service). Bén mé hinh co ban c6 thé duoc dung
dé trién khai PTPM nhue Pam mAiy cong cong (Public cloud), Pam may cong dong
(Community cloud), Pa4m may riéng (Private cloud) va Pam may lai (Hybrid cloud).



Chirong 1. Tong quan vé dién todn dam mdy

Chi tiét vé cac dac diém, cac mod hinh dich vu va cdc mo hinh trién khai sé dugc dé cap
chi ti€t ¢ cac phan tiép theo.

1.3 PAM MAY VA CAC POI TUQNG LIEN QUAN
1.3.1 Pam may

Trong khi DPTPM chi 1a mdt mé hinh thi ddm may (Cloud) méi thuc su 1a mot thé
hién cia moé hinh dién toan ddm may. Pam may dugc dinh nghia 1a mot moi truong
riéng biét duogc thiét ké cho muc dich cung cép tir xa cac tai nguyén CNTT c6 thé mo
rong va lugng hoa duge. Mot s dam may pho bién trén thé gidi nhu ddm may Amazon
Web Services?, Digital Ocean?, Rackspace®, Google Cloud*, Microsoft Azure®.

1.3.2 Tai nguyén cong nghé thong tin

Tai nguyén CNTT (IT Resource) 1a mot tac pham vat 1y hay 4o lién quan dén
CNTT. Tai nguyén CNTT duoc chia thanh hai loai 13 tai nguyén dua trén phan mém va
tai nguyén dya trén phan cing. Tai nguyén dua trén phan mém bao gém cac tai nguyén
nhu may chi 4o, phan mém quan 1y,... Tai nguyén dua trén phin cing gdm cic may
chu vat 1y, thiét bi mang, ...

1.3.3 Tai nguyén CNTT dua trén dam may

Tai nguyén CNTT dya trén dam may (cloud-based IT resource) 1a mot tai nguyén
CNTT duoc duy tri (hosting) trong mot dam may. Vi du may chii 40 cung cip boi mot
dam may. Tai nguyén CNTT dya trén ddm may chi hoat dong khi dat ching trong moi
truong cia dam may.

1.3.4 Dich vu dam may

Dich vu ¢am may (Cloud service) 1 bt ky mot tai nguyén CNTT ma né duoc tao
ra dé c6 thé truy cap tur xa thong qua mdt ddm may. Vi du mot may chu do, mdt phén
mém, hay cac dich vu co so dit lidu. ..

1.3.5 Moi trwomng nodi bo

Méi truong ndi bd (On-premise) chi moi trudng trién khai cac tai nguyén CNTT
tai co s& cua doanh nghi¢p, khong phai moi truong ddm may.

Céc tai nguyén duoc trién khai trong moi truong noi bo thi duoc goi 1a tai nguyén
CNTT ndi bd (on-premise IT resource). Mot tai nguyén CNTT ndi bo khong thé 13 mot
tai nguyén dya trén dam may. Mot tai nguyén ndi bo cé thé twong tac véi cac tai nguyén

! https://aws.amazon.com/

2 https://www.digitalocean.com/

3 https://www.rackspace.com/

4 https://cloud.google.com/

5 https://azure.microsoft.com/en-us/





