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XAY DUNG VA TRIEN KHAI NEN TANG
PIEN TOAN PAM MAY UNG DUNG TRONG HE THONG
CUNG CAP THONG TIN KHi TUQONG THUY VAN TREN
THIET BI DI PONG

Ngb Vin Manh, Nguyén Viin Khoa - Trung tam Thong tin va Dir liéu Khi twong Thuay vin
Ban Ha Bing - Dai hoc Bach Khoa Ha Noi

qua cdc hinh thirc nhw trang thong tin dién i, fax, dién thoqi, truyén hinh, truyén

Hién nay, Trung tam Khi twong Thity van (KTTV) quéc gia dang cung cdp théng tin

thanh va van ban khi ¢6 yéu cau. Hinh thirc cung cdp thong tin nay c¢é nhiéu han ché
nhie thoi leong phdt séng c¢é han va thiéu tinh cdp nhdt. Dé khdc phuc nhieoe diém nay, ching t6i
dd xdy dung hé thong cung cdp théng tin trén thiét bi di dong, cho phép nguoi sir dung xem théng
tin KTTV vao bt ky thoi diém nao, giti canh bdo dén di déng ciia ngueoi s dung khi ¢é thién tai xdy
ra. Tuy vdy, dé trién khai hé thong lom, déap irng hang triéu truy cdp doi héi mét ha tang tinh todn
on dinh véi cde tinh ndng nhw tw phuc vu nguoi ding, truy cdp trén moi nén tang thiét bi, gop tdi
nguyén vt Iy, kha nang co gidan va dan héi tai nguyén. Hién tai, ha tang tinh todn dam bdo dwoc
cdc tinh ndng ndy dwoc biét dén la dién todn dam mdy. Trong bai bdo nay, ching ti trinh bay viéc
xdy dung va trién khai ha tang dién todn dam mady iing dung trong hé thong cung cdp thong tin khi

twong thity vén trén thiét bi di dong.

Tir khéa: dién todn dam may, hé théng dw bdo khi twong thiy van, di déng.

1. Mé dau

Hién tai, Trung tim KTTV Quéc gia cung cap
thong tin KTTV qua cac hinh thitc nhu trang
thong tin dién to website [1], Fax, dién thoai,
truyén hinh, truyén thanh va vian ban, .. . No6i
chung, cac phuong thirc truyén thong nay méi chi
tap trung phuc vu cho cac co quan phong chong
thién tai va cac B ban nganh c6 lién quan, chua
dap ung duoc hét cac nhu cAu moi lac, moi noi
ctia x4 hoi. Khi hau hét nguoi dan déu st dung
dién thoai di dong thi phuong thic cung cap
thong tin KTTV thong qua thiét bi di dong 1a mot
lwa chon hop 1y trong diéu kién hién nay.

Nhu chiing ta biét dién toan ddm may hién
dang 1a xu thé phat trién tuong lai ciia hau hét
cac nha phat trién img dung. Viéc ing dung cong
nghé dién toan dam may mang dén rat nhiéu loi
ich cho doanh nghi¢p, nha cung tmg dich vu va
nguoi su dung [2, 4, 5, 7, 8]. Trong cong trinh
nghién ctru trude [13], chung to6i da trinh bay
kién trac tong thé vé hé théng cung cip thong tin
khi twong thuy van nho thiét bi di dong. Trong
cong trinh nay, chung t61 trinh bay viéc xay dung
va trién khai nén tang dién toan dam may tng
dung cho hé thong trong [13].

Pé trién khai nén tang dién toan dam may
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chung ta c6 mot sb lya chon: 1) thué mét cloud
(dich vu dién toan dam may) ctia mot s6 nha
cung tng dich vu cloud trong va ngoai nudc nhu:
amazon, icloud, vnpt, ... . Vi cach tiép can nay,
chi can bo ra mot khoan kinh phi la ching ta s&
¢6 mot cloud v6i cAu hinh mong mudn. Tuy
nhién, chiing ta khong thé lam chu cong nghé
cloud theo céach nay; 2) tu xay dung mét cloud
riéng va lam chu né. Theo cach tiép can nay thi
ching ta c6 mot s6 lya chon nhu: openstack,
cloudstack, dev-stack, ... [4]. Trong cong trinh
nay, chung t61 chon giai phap openstack.

2. Ao hoéa va dién toan dam may

Phan nay ching toi trinh bay lugc gian vé
cong nghé 4o hoa hién co trén thé giéi, khi ao
héa duogc xem nhu bude dau cua viée xay dung
dién todn dam may, sau do ching toi trinh bay
vé dién toan dam may theo nam dac tinh, bdn méd
hinh va ba dich vu.

2.1. Ao héa

Virtualization - ao hoa [2, 6, 10]: La viéc tao
ra cac phién ban ao, c6 thé 1a cac thiét bi phan
cimg nhu CPU, RAM, hé diéu hanh, thiét bi luu
trir, mang, .... Bang cach dua ra mot khai niém
logic vé tai nguyén may tinh hon 1a mot khai
niém vat li. Ao héa cho phép chia sé tai nguyén
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phan ctg, nho vay, hiéu qua st dung duogc ting
1én. C6 thé coi 4o héa la budc dau tién cua dien
toan dam may. C6 thé xem xét sy khac biét giita
trude va sau 4o hoa trong Bang 1 [10-12].

- Mot s6 wu diém cua 4o hoa: giam thiéu chi
phi bao dudng, tuwong thich véi nhiéu hé diéu
hanh dong thoi, tap trung cho kiém soat va quan
tri, dé dang sao luu va phuc hoi, khai thac nhiéu
hon vé cong sudt va hiéu niang, va 1 budc dém
dé xay dung dién toan dam may.
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- Phan loai cong ngh¢ 4o hoa: (1) 40 héa hoan
toan: Ma mo c6 KVM, VIR-TUALBOX,
KQEMU, trong khi, san phim thwong mai c6
VMWare, Hyper-V, ... (2) 40 héa mét phan co
VMWare, Xen, ... (3) 40 hoa & muc hé diéu
hanh c6 OpenVZ, Docker, ... V& hudng tiép can
ao hoa thi hién tai c6 hai hudng tiép can chinh:
hosted va Bare-metal. Su khac biét gitta hai
hudng tiép can nay duoc thé hién tai hinh 1 [12].

Bang 1. So sanh su khac biét giita trudc va sau ao hoa

Truwoc khi 40 hoa

Sau khi 40 hoa

Mot hé didu hanh duy nhit trén
mot may

Phan cung doc lap véi hé dieu
hanh va phan mém

Phan mém va phan cung gan chat
vao nhau

Céc may 4o c6 thé cung Ung tir
moi h¢ thong

Ha tang khong linh hoat tén kém

C6 thé quan 1y nhiéu hé diéu hanh
va ing dung nhu mot don vi duy
nhit boi vi chung déng goi vao
mot may ao

Chay nhiéu tng dung trén mot
may dé xay ra xung dot

C6 thé chay nhiéu mg dung trén
nhiéu may khéac nhau

Hinh 1. Sy khdc nhau giita hosted (trai) va bare-metal (phai)

2.2. Dién toan dam mady

Ngay nay, cum tur “dién toan ddm may” duoc
nhdc dén trén rat nhiéu trong thong tin va cac
phuong tién truyen thong. Rat nhleu cac dich vu
dién toan dam may ra doi, c6 thé ké dén nhu:
iCloud, Dropbox, dich vu cho thué¢ may chu
Amazon EC2, .... Vay: “Dién toan dam may la
gi?”. Dién toan dam may (hay Cloud Comput-
ing) hién van 1a mot mo hinh dang tién hoa
(evolting paradlsm) vi Vay chua c6 mot dinh
ngh1a thong nhat vé mo hinh nay va cac khai
niém hién nay vé dién toan dam may méi chi tam
thoi. Céac dinh nghia dugc néu trong cong trinh
nay dua trén céc tai liéu dugc st dung rong rai
nhu Wikipedia, hay nhu dinh nghia cta NIST -
National Insitute of Standards and Technology

Theo NIST [3]: “Dién toan dam may la mot
md hinh cho phép truy cap mang dé dang, theo
yéu cau téi mot tai nguyén dién toan dugc chia

s¢ (nhu mang, mdy chu, khong gian luu trir, img
dung, va dich vu). Céc tai nguyén nay co6 thé
duoc cung cap nhanh chong va thu hoi lai voi
chi phi quéan ly va twong tac v6i nha cung cap
dich vu t6i thiéu.”

Noi chung thi mgt mo hinh duoc goi 1a dién
toan dam may néu chung tuan thu theo nam dac
tinh, bon mo hinh trién khai, va ba mé hinh dich
vu. Sau day, chung t61 s€ trinh bay so lugc vé cac
dic diém nay [12]:

- 05 dac tinh:

+ On-demand self-service: Kha nang tu phuc
vu cua nguoi dung, chu dong khoi tao, tam dung
dich vu,

+ Broad network access: Kha ning truy cap
trén moi nén tang thiét bi, moi loai ha ting vé
mang, khu vuc dia 1y.

+ Resource pooling: Kha nang gop - gom tai
nguyén vat 1y, sau d6, phan bd mot cach tu dong
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cho ngudi str dung dwa theo nhu cau.

+ Rapid elast1c1ty Kha ndng co gian va dan
hoi tai nguyén mot cach nhanh chong thuat tién.

+ Measured service: Kha nang do luong dich
vu dé kiém soat thoi gian sur dung , tir d6 tinh
toan chi ph1 theo murc do sir dung dich vu.

- 04 mo hinh trién khai: .

+ Private cloud: Cac co s¢ ha tang dam may
duogc cung cap doc quyén cho riéng mot ca nhan
hoac t6 chuc cu the Cac dam may nay duoc s&
httu, quan 1i va diéu hanh béi chinh cac khach
hang do6, tor mot bén thir ba, hoac ca hai.

+ Communrty Cloud — ddam may cho cong
dong: Céac coso ha tang dam may dugc cung cap
doc quyen cho mgt cong dong khach hang cu thé
¢6 cung cac moi quan tam (vi du nhu yéu cau an
ninh...). Cac dam may nay duoc so hiru va didu
hanh bo1 mot hodc nhiéu t6 chirc trong cong
ddng, tir mot bén thir ba, hodc ca hai.

+ Public Cloud - Dam may cong cong: Vi
mo hinh trién khai nay, cac ha tang dién toan

Storage (Luu trit):

dam may duoc cung cap cho moi dbi tugng
khach hang, cho moi muc dich khac nhau. Cac
dam may nay duogc quan tri béi nha cung cap
dich vu dién todn dam may.

+ Hybrrd Cloud - Dam may lai: M6 hinh trién
khai nay 1a t6 hop cua hai hay nhiéu mé hinh
trinh khai & trén (private, community hodc pub-
lic cloud).

- 03 md hinh dich vu:

+ Software as a Service (SaaS): Cung cap cac
dich vu v& phan mém, ban hodc cho thué 1au dai.

+ Platform as a Service (PaaS) Cung cap
dich vu nén tang nhu database, moi truong phat
trién chwong trinh, .

+ Infrastructure as a Service (IaaS): Cung
cép dich vu vé ha tang, cac may chu, tai nguyén
nhu Ram, CPU, storage

Hién tai mdt sO platforrn (nen tang) c6 thé duoc
str dung dé trién khai cloud computing nhu: euca-
lyptus, cloudstack, openstack. Trong phan nay,
chung t61 so sanh chiing theo mot so tiéu chi sau:

OpenStack CloudStack Eucalyptus OpenNebula
Disk image Yes Yes Yes Yes
Block device Yes Yes Yes Yes
Fault tolerance | Yes Yes Yes Yes
VM image (Virtual Machine image ):

OpenStack CloudStack Eucalyptus OpenNebula
Image service | Yes Yes Yes No
Seft service Yes Yes No No
Amazon API Yes Yes Yes No
Networking (Mang):

OpenStack CloudStack Eucalyptus OpenNebula
Auto allocation | Yes Yes Yes No
Floating IP Yes No Yes No
Layer 2 Yes Yes Yes No

Thong thuong, khi lya chon platform phai
quan tim dén: Kich thudc cua hé thong trién khai
trén do, do phuc tap hé thong, kha ning chiu 15i,
su thich ing véi cac dam may khac. Trong cong
trinh nay, ching t6i lya chon Openstack vi cac
1y do sau:

- Openstack con “non tré” va con tien hoa
dugc thém nira.

- Co sy ung ho cac cong ty lon: IBM, Goolge,
Amazone, ...

- Str dung mét ngdn ngir duy nhat python.

- Trién khai véi quy mé 16n.

- Cung cip toan bd APL.

- Cong ddng phat trién 16n.

3. Xay dung va trién khai Openstack

3.1. Gioi thiéu Openstack

TAP CHi KHi TUQNG THUY VAN

Openstack 1a mot nén tang md ngudn ma,
duogc thanh 1ap boi NASA va Rack-space Host-
ing vao nam 2010, dugc st dung dé xay dung
private cloud (dich vu dam may ndi bg) hay pub-
lic cloud (dich vu dam may cong cong).

Pic diém cua openstack 1a duoc thiét ké theo
tinh module va m¢ vé thiét ké v6i 99.99% duoc
viét bang python. Sau khi ra doi, openstack dugc
cong dong phat trién manh mé. Tinh dén
04/2014, cong dong opestack c6 mat trén 200
nudc voi gan 19 nghin nguoi tham gia [11, 12].
Openstack dugc phat trién nhiéu phién ban,
trung binh ctr 06 thang thi c6 mot phren ban mai
ra doi. Tinh dén nay phién ban mdi nhat véi tén
1a Kilo.

3.2. Kién triic Openstack

Openstack dugc xay dung theo tinh module
va co thé Iwa chon module dé trién khai. Hién tai
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ban juno c6 tit ca 11 projects (xem hinh 2):

- Hozion: Cung cdp giao dién cho ngudi
dung - twong tac voi Openstack va tuong tac véi
API cua dich vu;

- Keystone: Xac thuc va uy quyén trong
openstack (tao, x0a, stra, xac thyc nguoi dung);

- Nova: Tao stra, x0a, quan ly Vong doi cua

may 4o0. HO trg nhiéu cong ngh¢ 4o hoéa nhu
KVM, Vware, QUEMU, .

- Glance: Luu trir va truy van cac disk image,
hd trg nhidu dinh dang nhu vmdk, vhd, qcow, .

- Swift: doc va ghi cac ddi tuong (chinh 1a cac
file) thong qua HTTP.

- Neutron: Cung cap cic giai phap mang
trong Openstack

- Cinder: Cung cép volume trong Openstack

- Ceilometer: Thong ké, giam sat tai nguyén
ma nguodi st dung da st dung.

3.3. Trién khai Openstack

Openstack juno dugc cai dat tu trang chu cua
Openstack [11] Mo hinh cai dat trén ba node
nhu hinh 3 vé1 cong ngh¢ 4o hoa KVM, trén hé
diéu hanh Ubuntu 14.04. Trong phan nay dé don
gian, chi thyc hién trén mot node compute Tuy
nhién, co thé m& rong d& dang bang viéc b sung
thém cac node compute.
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Trong hinh 3, controller dong vai tro diéu
khién hoat dong ciia cac node trong qua trinh
tinh toan. Trong khi network dong vai tro didu
khién hoat dong dich vu mang (networklng)
phuc vu giao ti€p gilta bén ngoai va trong hé
thong. Cudi cung, cac node compute dong vai tro
tinh toan, day chinh la tai nguyén tinh toan trong
Openstack Theo mé hinh chuan cua Openstack,
cac goi cai dat trén cac node s€ nhu hinh 4.

Chi tiét cac budc cai dit c6 thé tham khao tai
[11, 12]. Trong bai bao nay ching t6i khong trinh
bay chi tiét lai ma chi thyc hién trién khai Open-
stack ing dung trong hé thng cung cip thong
tin KTTV cho thiét bi di dong Str dung project
¢6 tén 1a dashboard dé tao moi truong dién toan
dam may trong Openstack (xem hinh 5 va 6).
Trong giao dién dashboard, chung ta co thé tao
cac network, instance, volume . Tai day, tao
mot web server trén dam may chay hé thong
cung cap thong tin KTTV. Thong s6 khoi tao mot
webserver va luu trit dir li€u trén may 40 v6i cdu
hinh: CPU 8 nhan, RAM 26 GB, 6 cung 500GB.
May ao dugc cai dat hé diéu hanh Window
server 2008 (hinh 5 va hinh 6).

Sau khi thiét 1ap xong mdi truong dién toan
dam may, chiing ta s& trién khai hé thong thong
tin KTTV trén do.

HORIZON

CEILOMETER

10.10.10.......

Mé hinh setup OpenStack trén 3 node

Hinh 3. M6 hinh cai dat Openstack trén 3 node.
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NETWORK TIME PROTOCOL | ‘
ntp

MESSAGING SERVER
Server

dhep-agent

Hinh 4. Cac goi cai dat trén tung node trong openstack juno

4. Két luan

Bai bao gidi thiéu vé viéc xdy dung va trién
khai m6 hinh dién toan dam may tng dung trong
hé thng cung cap thong tin khi twong thily vin
cho thiét bi di dong. Hién tai, co6 mot s6 Iwa chon
dé trién khai dién toan dam may nhu: openstack,

n Overview

openstack LimfE:Stmimary

Profect J .
namnces

oPUs

Used 14 of 20 Used 14 0f 30

Manage Compute

clouds-tack, dev-stack, ... . Trong cong trinh
nay, chung toi chon giai phap openstack. Cac lan
thuc nghiém h¢ théng trén nén tang Openstack
cho théy hé théng chay 6n dinh, can béng tai to,
va c6 thé md rong tai nguyén tinh mot cach dé
dang.

B Y B

RAM Flaating P Sacurity Groups
Used 10.0 GE of 50.0 GB Used 11 01 80 Used 8 of 50

Select a peried of time to query iis usage:

From:| 20140401 TO0 20140830 | Guomk | Theduie shoukdibe b VY Yo d krmat

Active Instances: 12 Actve RAM: 5GR This Perod's

Usage Summary

Mannge Notwork

i

Object Stom e 1

25700 This. : 899,80
& Domnised CHY Summury

[ R Uptime
1 S12nB & mantns, 3 weeks
1 siaMB 5 montns. 3 weeks
L] plei] 5 monihs, 1 week
10 1GE 5 months, 1 week
10 1GR 3 weaks, 5 days
o si2vB 3 wewhs, 5 days
o 68 3 weeks_ S days

Hinh 5. Giao dién dashboard cua Openstack
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Network Topology

B Small 88 Normal

Hinh 6. Cac mang instance do dwoc tao ra trong dién toan dam mady
Tai liéu tham khao

1. Website KTTV http://www.nchmf.gov.vn, http://www.jma.go.jp, http://www.hko.gov.hk
2. http://en.wikipedia.org/wiki/Virtualization
3. http://www.csrc.nist.gov/publications/nistpubs/800-145/SP800-145.pdf
4. http://www.slideshare.net/OReillyOSCON/comparing-open-sourceprivate-
cloud-platforms
5. http://csrc.nist.gov/publications/nistpubs/800-145/SP800-145.pdf
6. http://www.vmware.com/pdf/virtualization.pdf
7. https://www.gartner.com/doc/157203 1/road-map-virtualization-cloudcomputing
8. http://www.slideshare.net/ProfEdge/introduction-to-cloud-computing-
23970527
9. http://www.slideshare.net/OReillyOSCON/comparing-open-source-privatecloud-
Platforms
10. http://www.slideshare.net/bligneri/comparison-of-open-source-virtualizationtechnology
11. http://docs.openstack.org/juno/install-guide/install/apt/content/
12. https://vietstack.wordpress.com/
13. https://sites.google.com/site/hethongcungcapthongtinkttv/.

DEPLOY CLOUD COMPUTING FOR HYDRO-METEOROLOGICAL
INFORMA-TION SUPPLYING SYSTEM BASED ON
MOBILE DEVICES

Ngo Van Manh, Nguyen Van Khoa -HydroMeteorological Data Center
Ban Ha Bang - Ha Noi University of Sciense and Technology

At present, National Hydrometeorological Center has been providing information through tra-
ditional many ways such as email, fax, telephones, televisions, radios and documents at request.
These methods haveseveral disadvantages such as limited broadcasting time and lack of updated in-
formation. To overcome mentioned draw-backs, we built a system to provide information in mo-
bilephone. The system allows users to view Hydrometeorological information anytime, sends early
warnings to us-ers 'mobile when disasters occur. However, to deploy the system which meets millions
of visits requires a stable computing infrastructure such as on-demand self-service, broad network
access, resource pooling, rapid elasticity.Currently, the computing infrastructure which supports
these features are known as cloud computing. In this paper, we deploy cloud computing infrastruc-
ture for hydro-meteorological information supplying system.

Keywords: cloud computing, hydro-meteorological forecasting system, mobile
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