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Tom tit:

Phan mém nhw mét dich vu (SaaS) 1a loai hinh dich vu dam may dwoc cung cAp cho ngudi dung nhw mét san
phim tron go6i bao gdm ca phan mém ciing v6i nén ting va ha tiang thuc thi chiing. Viéc déng géi phan mém,
nén tang va ha tang thue thi trong mdt san phAm mang lai nhiéu ti¢n ich cho nguoi sir dung. Tuy vy, tinh chét
déng gbi nay ciing tao nén sy phu thudc ciia phin mém vao cong nghé nén tang va ha ting cia nha cung cip.
Piy 1a mdt trong nhirng nguyén nhan chinh kim him ning luc phat trién &ng dung, han ché sy phat trién da
dang cia thi treong Gng dung dam may (UDPM). Pé khic phuc van dé trén, cac tac gia di dé xudt mé hinh
irng dung két hop, trong d6 UDPM la sw két hop ciia mdt hay nhiéu thanh phan phin mém dwoc phat trién
doc 1ap va c6 kha niing trién khai trén cic nén ting dam may khac nhau. Cac thanh phin phin mém nay duoc
cung cip thong qua mdt chg UDPM (Cloud marketplace), do viy tao nén mt thi trueomg véi sw tham gia ciia
cAc nha phat trién &ng dung ddc lap, giai quyét van dé doc quyén ciia cac nha cung cap dich vu.

Tir khéa: Cho ieng dung ddm mdy, mé hinh teng dung két hop, phian mém dich vu, itng dung nhiéu thanh phan.

Chi 6 phdn logi: 2.2
Gioi thiéu

Phan mém nhu mét dich vu (SaaS) duoc hiéu nhu mot loai
hinh dich vu dam may cung cap cho khach hang mot giai phap
phan mém tron gbi bao gdm ca phan mém va ha tang ciing nhu
nén tang thyc thi. SaaS mang lai mot giai phap linh hoat, tin
cy va it ton kém cho cac c4 nhan/to chirc/doanh nghiép, dap
{mg cac nhu ciu tai nguyén dién toan va su thay doi nhanh
chong ciia cong nghé, dong thoi loai bo cac chi phi diu tu va
quan Iy cho ha tang IT. Tuy vdy, bén canh nhitng loi ich SaaS
mang lai cho khach hang, mo hinh dich vu nay ciing tao nén
mt tinh trang doc quyén (Vendor Lock-in) cho céc nha cung
cap dich vu [1-3]. Viée d(’)ng g6i nén tang va ha tang thyc thi
dam may trong giai phap phan mém tao ra su rang budc chat
cua phin mém vao ha ting k¥ thuat cia nha cung cip dich vu
dam may. Dé khic phuc tinh trang nay, cdc mo hinh chg phan
mém d4m may ra doi, cho phép cac nha phat trién co thé tham
gia xdy dyng san phim cta minh va cung cép t6i khach hang
thong qua cho.

Cho UDDM so khai 1a mot cira hang truc tuyén va thuong
duorc diéu hanh boi mot nha cung cép dich vu dam may, cung
cap cho khéach hang kha nang truy cép vao cac ung dung phan
mém va céc dich vu dugc xdy dung trén ha ting va nén ting
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cua chinh nha cung cép, mdt s6 md hinh chg UDDM duoc biét
dén 13: GoogleApps marketplace [4], IBM marketplace [5]...
Vé co ban, cac chg dam may nay chua han ché dugc tinh doc
quyén cta cac nha cung cdp do su phu thudc vao ha tang ky
thuat cia mot nha cung cap duy nhét ciing 1 t6 chtre van hanh
chg. Sy ra doi ctia cac cong ngh¢é dam may mo nhu OpenStack,
Eucalyptus, CloudStack... ciing nhu cac chuan md (OCCI,
OVEF, CDML...) mang lai mot co hoi mdi cho viée gidi quyét
tinh trang doc quyén nay. D6 1a cac cho tng dung da dam may,
noi phan mém duogc phat trién doc lap, duoc phan phdi qua
cho va duge trién khai trén cac ha ting dam may khac nhau tiy
thudc vao yéu cau ciia ngudi tiéu ding. Mot s6 chg tng dung
da dam may dién hinh 1a AppDirect [6], SaaSMax [7], Avnet
Cloud Marketplace [§], Ingram Micro Cloud [9]...

San pham trén céc chg Ung dung da ddm may hién tai
thuong 1a cac ung dung tron goi. Vai tro cua chg thuong la
viéc moi gi6i tai nguyén dé trién khai img dung hodc tao nén
cong thanh toan cho khach hang. Diéu nay phan nao han ché
kha ning ctia méi truong da dam may, noi cic img dung c6 thé
trién khai mot cach phan tan trén nhiéu dam may khac nhau.
Vi du mot img dung web co thé trién khai Webserver trén mot
ha tang dam may, trong khi co s dir liéu dugc cai dat trén mot
ha tang dam may khac. Dé lam duoc nhu vay, UDDM can phai
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Abstract:

Software as a service (SaaS) is a kind of cloud services
that consumers can buy and use as a complete
solution including a hardware infrastructure, a
software platform, and a specific software running on
it. SaaS brings a lot of benefits to the customers, i.e.
hiding the costs for management and maintaining the
execution environment. This service encapsulation is,
however, one of the main causes for the problem of
vendor lock-in, by which the software tightly depends
on a software ecosystem created by the cloud service
provider. The dependence on the vendor’s technology
environment constrains the capacity of developers
and limits the development of cloud applications. To
overcome this problem, we propose a composable
application model in which a cloud application is a
composition of one or more software components that
can be independently developed and deployed. Such
components are provided via a cloud marketplace,
establishing a new kind of cloud market with the
participant of software developers, hence reducing
the risk of vendor lock-in.

Keywords: Cloud marketplace, composable application
component, composable application model, software as
a service.

Classification number: 2.2

dugc dinh nghia lai dé cho phép ching c6 thé phéan ra ra thanh
nhiéu thanh phan c6 kha nang trién khai doc lap trén cac ha
ting dam may khac nhau.

Trong bai bao nay, chung toi d& xudt mot mo hinh émg dung
két hop, trong phan mém dam may 1a mot két hop gitra nhiéu
thanh phan ¢6 thé phét trién doc 1ap va c6 kha nang trién khai
doc lap trén cic ha tang dam may khac nhau. Mo hinh tng
dung két hop nay khong nhimg hd trg kha ning trién khai phan
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tan, ma con tao nén mot dang thi truong phat trién thanh phén
ung dung, cling nhu tao ra mot thi truong thir cap cla nhiing
nguoi két hop thanh phan dam may tao nén tng dung mai.

Phén con lai cta bai bdo bao gdm céc ndi dung chinh: Gioi
thiéu nhing khai ni¢ém lién quan t6i cho Umg dung da dam
may; dé xuat mo hinh tmg dung két hop cho chg d4m may; thir
nghiém trién khai img dung két hop trén moi truong da ddm
may dya trén dac td TOSCA va cong cu OpenTOSCA.

Cho UDDM
Chii thé ciia cho UDPM

Hoat dong cua ch UDDM c¢6 su tham gia ctia 4 chu thé
chlnh bao gom: Nguoi tiéu dung (Consumers), cac nha cung
cap tng dung (Cloud App Vendors), cac nha cung cap dich vu
dam may (Cloud Providers) va nha quan ly chg ung dung da
d4m may (Cloud Marketplace Manager). Hoat dong kinh té
dién ra trén chg UDPM dua trén mdi quan h¢ dbi tac gilta cac
chu thé vi nhau thong qua hang hoa giao dich 1a cac tng dung
cua cac nha cung cip img dung, dich vu nén tang va ha ting
d4m may tir cac nha cung cdp dich vu dam may. Va d6 1a nén
tang hinh thanh co ché hoat dong chg cua UDDM (bang 1).

Bang 1. Co ch€ hoat dong chg UDDM.

Chii thé tham gia

vio chy UDDM

Chire niing

Vai tro

Hoat dong

Nguoi tiéu dung

o Giao dich mua san pham
 Sir dung tmg dung/dich vu

o La doi tung duoc phuc vu chu
dao cua chg (g dung

© Noi tiéu th tai nguyén dam may

o Mang lai ngudn tai chinh chi yéu
dé chy (mg dung hoat dong, duy
tri va phit trién

© Lya chon va mua ting dung

© Sir dung cac img dung va tiéu dung tai
nguyén dém may theo hgp dong dich
vu voi nha cung cip

Nhi cung cip
UDDM

o Phiit trién img dyng
o Kiém thir img dung
© Phét hanh img dung

o Cung cip UDDM

 Tgo nén sy da dang ing dung

© Tao ra sy canh tranh, thic déy thi
truing UDDM pht trién

© Hop tdc voi nha quan Iy chg ing dung
trong phat hanh va quan Iy img dung

o Thoa thugn kinh € vGi nha quan 1j
cho UDDM tir viée ban img dung

Nha cung cip dich
vu dam may

® Tgo lap dich vu dém may
(TaaS, Paa$)

o Cung cap tai nguyén ddm may

o Cung cép hé sinh thai cong nghé
cho nha cung cap (mg dung phat
trién UDDM

© Hop téc vdi nha quan Iy cho img dung,
oung clp tai nguyén

o HO trg va phoi hop V61 nhd cung clp
g dung trong phat trién va trién khai
{mg dung

o Thoa thun kinh t¢ voi nha quan Iy
chg UDDM tir viéc bén tai nguyén
dam may

Nha quan Iy chy
UDDM

© Quan Iy cho mg dung

o Két ndi, phuc vu cic
chi the

o Cung clp danh myc tmg
dung/dich vu dam méay

© Xir Iy céc tac vu nay sinh
tir hoat dong cua chy tng
dung

o Ky két cic hop dong thoa
thuan str dung dich vu

. Céng thanh toan dich vy

o Phdi hop trién khai dich vu
trén ha tang/nén tang nha
cung cip

o Chi thé tao ra chg UDDM

o Trung tam moi gioi (mg dung/
dich vu dam may

© Thuong mai hoa (mg dung/dich
vu dam may

© Ning cao tinh canh tranh va hinh
thanh thi truong tmg dung va
dich vy dam may

« Tién hanh cac hoat dong giao dich véi
Khach hang

© Moi gioi tmg dung va dich vu giira
khéch hang, nha cung cdp tmg dung
va nha cung cip dich vu dém méy

© Phii hop trién khai va quin 1y img
dung

© Xay dung cac chinh sach kinh doanh,
co ché kinh té

Céc chu thé tham gia vao chg UDPM gin két chit ché voi
nhau trong hoat dong gan véi cac nguyén Iy kinh té. Hoat dong
nay gom: Ngudi tiéu ding ddm may, nha cung cip tng dung,
ho 14 nhing ngudi can tai nguyén dién toan dé thuc hién cong
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viéc cua ho, xay dung va chay tng dung phuc vu cho muc dich
ctia minh; nha cung cép dich vu dam may co vai trd cung cap
tai nguyen cho nguoi tiéu dung, nha cung cap tng dung, nha
cung cap (g dung xdy dung g dung va phat hanh dén nguoi
tiéu dung.

Hoat dpng chg UDDM

Cho UDPM la kho chtra céc cac tmg dung tir nhidu nha
phat trién va 1a noi két ndi nhiéu nha cung cp dich vy dam
mdy. Vi vi tri trung tim giao dich, cho UDDM cung cip
thong tin minh bach vé img dung va goi dich vu tai nguyén,
thyc hién moi gidi béng viéc ho trg khach hang chon mua ng
dung va cac goi dich vu, cudi cung la tién hanh thao tac trién
khai tmg dung trén dich vy ha ting hodc nén tang nha cung cip
dich vu theo hop déng ky két. Hoat dong cua chg tng dung
tong hop tir cac chu thé trong chg UDDM nhu sau:

Khach hang/nguweoi tiéu dung: 1) Pang ky thanh vién; 2)
Mua Gng dung nhiéu thanh phan (lya chon thanh phan tng
dung); 3) Tim kiém céc goi dich vu ha tang; 4) Ky két va
thanh toan cac hop dong thoa thuan dich vu (Service Level
Agreement); 5) St dung tmg dung sau khi cac thanh phan cia
né duoc trién khai va cdu hinh trén cac ha ting nha cung cip
dich vu dam may.

Nha cung cdp vmg dung: 1) Ding ky gian hang; 2) Dua cac
san pham phan mém 1én chg UDDM (day du thong tin); 3) Ky
két hop dong thoa thuéin moi gidi chg UDDM.

Nha cung cdp dich vu dam mdy: 1) Ding ky cung cap dich
vu; 2) Pua thong tin vé cac goi dich vy; 3) Ky két hop dong
moi gidi dich vu thong qua chg UDDM.

Cho UDPM: 1) Cung cép giao dién twong tic voi nguoi
tieu dung cho viéc mua ung dung va lya chon g6i dich vu ha
tang, 2) Thuc hién ky két hop dong va yéu cau thanh toan; 3)
Tién hanh giao dich m01 gi6i; 4) HO trg trién khai u’ng dung
1én céc goi dich vy ha tang nha cung cap dich vu; 5) Hb tro sy
tuwong tac giita nguoi tiéu dung va nha cung cap dich vy (quan
Iy hop dong) cho viéc sir dung tmg dung sau khi dugc trién
khai.

Cac hoat dong ciia céc chu thé ¢6 mdi quan hé chit ché voi
nhau trong quy trinh giao dich. Chg UDDM la trung tim moi
gi6i, mang lai phuong thire cung cap tmg dung v dich vy dam
may hiéu qua nhat dén ngudi tiéu dung.

Dé xuat mo hinh iing dung cho cho UDDM
M@ hinh trng dung két hop

Chiing t0i d& xuat mo hinh UDDM la cau tric nhiéu thanh
phan (hinh 1), trong d6 mdi thanh phin nén tang (Platform
Component) 14 mot goi phan mém (Sofware Component) c6
kha nang trién khai doc 1p trén mot nén tang dam may. Toan bo
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phan mém c6 thé trién khai phan tan trén nhiéu nén tang. Khac
Voi mo h1nh SaaS mo h1nh img dung ket hop tach nhu‘ng yéu to
d6 dua viée xay dung va phét trién UDDM ra khoi s tréi buoc
vao h¢ sinh thai cong nghé ctiia nha cung cap dich vuy.

Hinh 1. Mo hinh iing dung két hgp.

M&6 hinh thanh phan vmg dung: Theo cach tiép can tmg
dung theo hudng thanh phan, céc tmg dung duogc tao nén tir cac
thanh phan doc 1ap. Chung toi dé xuét c4u tric thanh phan tmg
dung dugc dic ta (hinh 2) bao gdm cac thanh t6: 1) Nang lyc
(Capabilities): Céc dich vu/chitc ndng ma thanh phan phan mém
cung cdp; 2) Yéu cau phan mém (Component Requirements):
Cac dich vu/chu’c nang can thiét dé thanh phan c¢6 thé hoat
dong, 3) Yéu cau nén tang (Platform Requlrements) Cac yéu
cau nén tang phu hop dé trlen khai thanh phan; 4) Tham s
(Properties): Céc thong sd cdu hinh cho tmg dung; 5) Giao
dién (Interfaces): Céc cong giao tiép dé thao tac voi thanh phin
(nhu dé cdu hinh, giam sat...).

Capabilities
o o0
. — — o
Properties Component Interfaces
— ——o

—_—
Platform Requirements Component Requirements

Hinh 2. M6 hinh thanh phan ctia tng dung.

MG hinh nén tang thue thi (Platform Model): Nén tang thuc
thi duoc cung cp boi cac nha cung cap dich vu nén tang. N6
chira céc thong tin vé dich vu nén tang ma trén d6 céc thanh
phan g dung c6 thé dwoc trién khai. Dé phuc vu cho kha
ning moi gidi dich vu nén tang cua cho tmg dung, cdc mo hinh
nén tang thuc thi can dinh nghia tudng minh céc loai hinh nén
tang khop véi cac yéu cau nén tang cua thanh phan tng dung.
Thanh phan thyc thi tmg dung triru twong hoa phan ctng, hé
diéu hanh, cac thiét 1ap moi truong phu hop dé thanh phan tng
dung c6 thé trién khai va hoat dong. M6 hinh nén tang thuc thi
(hinh 3) bao gdm céc thanh té: 1) Nang luc nén ting (Platform

Capabilities); 2) Tham s (Properties): Thong s6 cau hinh cho
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nén tang; 3) Giao dién (Interfaces): Cong giao dién dé thao tac
hay giam sat nén tang.

Platform Capabilities

] —e
Properties — Platform model ® L |terfaces

| —=e

Hinh 3. M6 hinh nén tang thuc thi.

Moi thanh phan {ng dung. nhat thiét can nén tang thyc thi
twong thich 1am méi truong dé trién khai va hoat dong.

Co ché ghép noi thanh phan img dung véi nén tang thiee
thi: D& thanh phan Gng dung trién khai thi can phai duoc cung
cdp nén tang thuc thi phu hop. Do céc thanh phan img dung
duogc xay dung va phét trién tich biét v6i nén tang thuc thi ciia
nha cung cap dich vu nén viéc phat trién nén tang thuc thi phai
“kh6p” véi yéu cau nén tang thyc thi cta thanh phan ing dung
& img dung c6 thé trién khai va hoat dong.

Component A Component B

Platform Requirements Platform Requirements
Matched

Matched

| ||
[ Platform A ] [ Platform B ]

Hinh 4. Sy tuong hop ctia thanh phan ting dung véi nén tang
thuc thi.

Hinh 4 thé hién sy twong hop giita yéu cau nén tang
(Platform Requirements) ciia thanh phan tmg dung véi ning
lyc cla nén tang thuc thi thanh phin tng dung (Platform
Capabilities). Tinh twong hop déong vai tro quyét dinh trong
hoat dong nay boi cac thanh phan Gng dung chi c6 thé trién
khai va hoat dong trén cac nén tang thyc thi tuong thich.

M6 hinh thanh phan t6 hop: Su két hop nhiéu thanh phan
(g dung tao nén mot to hop (hinh 5). T6 hop céc thanh phan
¢6 thé 1a mot ung dung hoan chinh hodc dai dién mot churc
nang, nd dugc xem nhu la mot dang thanh phﬁn dac biét duoc
cdu thanh tir cac thanh phan nho. T6 hop ndy co vai tro xac
dinh cac thanh phan tmg dung can thiét trén co s6 cac t6 hop di
duoc dinh hinh vé mit chirc nang va chu trac lién két ung dung.
N6 mé ra kha ndng tai sir dung lai dic ta to hop da toi uu cho
muc dich nhat dinh. Diéu ndy cang c6 y nghia trong bdi canh
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cac thanh phan ctia t6 hop khong thé doc 1ap ma phai 16 thudc
1dn nhau dé tmg dung hoat dong.

Capabilities

T Composite component

%

Component 01 ]

L :| ?—11‘7 —
Properties{ .—T
L

%

Interface:

(X X X )
- 2<%

C 02

P

Y

Platform Requirements Component Requirements

Hinh 5. M hinh td hgp thanh phan.

Mot t6 hop duogc tao thanh tir cau triic lién két thanh phan
img dung. Vi vdy, dc ta m hinh to hop I tong hop céc dic
ta thanh phan cac mod hinh thanh phan chtra trong to hop, cac
thanh t6 cia md hinh t6 hop l1a sy dong b9 cac thanh o cia mo
hinh thanh phan. T6 hop thanh phan ng dung ¢6 thé hoat dong
trén mot hay nhiéu nén tang thuc th1 twong tmg v6i yéu cdu nén
tang thyc thi cta cac thanh phan cu tao. Chiing dugc tao thanh
boi qué trinh phat trién tmg dung tir nhiéu nha cung cap tng
dung nhim tao ra cac (mg dung ¢6 chirc ning dwgc chuan hoa.

Uu diém ciia mé hinh iing dung két hop dé xudt cho chg
UDDM

M& hinh tmg dung két hop tao nén su thay dbi trong co ché
hoat dong ctia chg UDDM. Dudi goc d nha cung cip UDDM,
hoat dong xdy dyng, phat trién va kiém thir img dung duoc giai
ph(')ng khoi sy chat hep vé moi truong thuc thi tir phia nha cung
cap dich vu. Mat khac, dich vu ha tAng va nén tang tir nha cung
cap dugc triru tuong hoa la mot thanh phén cua img dung, tai
nguyén dam may dugc cung cip thong qua thanh phan tng
dung d6 1 nén tang thyc thi. Diéu nay tao ra su chuyén héa
vai tro nha cung cdp dich vu dam may thanh nha cung cip
thanh phan nén tang thyc thi tmg dung. Cac UDDM tir vi thé
bi phu thudc tr¢ thanh hoa tiéu dinh hudng cho su phat trién
cong nghé nén tang thye thi. Vi thé, su da dang vé moi truong
cong nghé clia tang (mg dung tao ra p lyc canh tranh cho cac
nha cung cap dich vu ddm may trong phat trién va hoan thién
cac giai phap dong g6i moi truong thyc thi img dung dap g
duoc nhu cau trién khai vé mit cong nghé ciia cac ing dung
16p bén trén.

Mot ting dung khong chi dugc phat trién boi mot nha phat
trién ma c6 thé tir nhidu nha cung cap khac nhau. Cong viée
ndy c6 thé dugc chia thanh nhiéu phan viéc cho nhiéu nhom
phat trién khac nhau va ho co thé doc 1ap hoan thanh cac phan
viée dugc giao, thay vi cac ing dung dugc xay dung thanh
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cac modul va ghép ndi voi nhau, thi cic phan ctia img dung
duogc xay dung thanh cac thanh phan tmg dung trén nhiéu moi
truong lap trinh khac nhau dugc dong goi thanh céc thanh phan
tng dung, cic thanh phan nay doc lap vé chirc ning va kha
ning trién khai. Ung dung nhiéu thanh phan c6 kha ning bo
sung, thay thé, phat trién timg thanh phan riéng biét dé dap ung
nhu cau vé mt chirc nang ma khong anh huong dén cau tric
chung ctia hé thong phan mém.

Viéc ung dung/thanh phan ung dung khi dugc phat hanh
trén chg (mg dung khong can phai quan tim dén moi truong
thyc thi ung dyung la dong luc tao nén sy ning dong, da dang
cta cho UDDM. Tir d6 gop phan khic phuc han ché cia md
hinh chg UDDM hién nay.

Thif nghiém trién khai ing dung theo moé hinh dé xuat trén
cho UDBM

Xay dwng phwong thirc trién khai iing dung theo m hinh
dé xuat trén chg UDDM

V6i mo hinh thanh phan img dung da d& xuat & phan trén,
chung t6i thir nghiém viéc trién khai tmg dung két hop trén mot
moi truong da ddm may ciia chg Gmg dung. Dé don gian hoa
qué trinh thir nghiém, chiing toi sir dung chuan dic ta TOSCA
[10 11] dé dac ta cho cac UDDM hoan chinh (bao gdm ca
phan mém, nén tang va ha tang), dong th01 st dung cong cu
SALSA [12] dé tw dong hoa qua trinh trién khai img dung lén
ha ting da dam may. Quy trinh trién khai dugc mé ta trong hinh
6. Day 1a md hinh tmg dung hop nhét cac model thanh phén tir
cac chu thé ngudi tiéu dung, nha quan ly chg UDDM, nha phat
trién, nha cung cap dich vu. Dic ta (mg dung hop nhét dya trén
TOSCA bao gom: 1) Cau tric lién két thanh phan ng dung, 2)
K& hoach quan 1y, 3) Céc tao tac, 4) Céc tép cdu hinh. Pu ra
qua trinh dic ta duge mo hinh hoa trong tép XML hodc ¢6 thé
dugc dong goi trong tép dinh dang CSAR. Déc ta sau khi dugce
tong hop day dii co thé dugc trién khai véi cac cong cu hd tro
hién c6 nhu SALSA [12] va OpenTOSCA [13-15].
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Hinh 6. Mo hinh dac ta.
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Trong mé hinh tmg dung hop nhat thanh phan, viéc trién
khai thanh phan tng dung gin véi nén tang thyc thi. Vi véy,
chung doc 1ap trong thuc thi trén cac nén tang thuc thi tir phia
nha cung cip dich vu dam may, thanh phan tmg dung duoc ciu
hinh lién két voi nhau béi giao thire va tham s6 két ndi. Thong
qua céc cong cu thuc thi tmg dung chg UDDM dugc trién khai
va cau hinh ty dong trén nhiéu moi truong ddm may khong
dong nhét, dong thoi gia ting kha nang tuong thich cia tng
dung voi cong ngh¢ da dam may.

Trién khai Wordpress trén hg ting da dim mdy (minh
hoa)

Trong vi du dudi day (hinh 7), chung t6i mo ta quy trinh
tién hanh trién khai va cdu hinh tmg dung Wordpress voi hai
thanh phan Appserver va Database trén Openstack v6i hai may
40 khac nhau. Céc thanh phin nay duoc dic ta bing TOSCA
(file XML), thuc thi voi SALSA, trién khai va cAu hinh ty dong
trén 2 may ao Ubuntu voi Shell Script.

Customer Customer

IUser IUser
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ICloud App Vendors

Control parameters
ICloud marketplace manager
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ICloud Providers

v installed on

<> congruent with
—> deployed on

> installed on
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Hinh 7. Mé ta ding dung Wordpress trén chg UDDM.

Nha phét trién tmg dung cung cip tmg dung Wordpress
v6i 2 thanh phan co ban Wordpress Web Server va Database
MySQL. Pic tinh cta 2 thanh phan nay nhu sau: 1) Puoc hd
tro thiét 1ap moi truong hoat dong va tham s6 céu hinh thong
qua céc file Shell Script; 2) Pua céac shell script 1én luu trén
kho chtra (Repository); 3) Céc thanh phan dugc dic ti bang
TOSCA (file XML), dugc xéac dinh trién khai riéng biét trén
2 may 4o khac nhau; 4) Luu file dac ta img dung 1én kho
chtra; 5) Dung SALSA thuc thi trién khai véi file XML dic
ta Wordpress; 6) Truy cdp vao dia chi IP cua Appserver dugc
SALSA cung cap sau khi da trién khai va céu hinh cac thanh
phan tmg dung cia Wordpress thanh cong; 7) Str dung tmg
dung Wordpress.

Dic ta cc thanh phan (mg dung Wordpress theo mé hinh
{mg dung két hop dugc thé hién & Hinh 8, 9, 10, trong d6
hinh 8 13 dic ta cdc thanh phin Gng dung Wordpress Server
va MySQLServer; hinh 9 1a déc ta cho cac nén tang thuc thi
cua Wordpress Server va MySQLServer; hinh 10 la ddc ta cho
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thanh phan t6 hop ctia Wordpress Server va MySQLServer.

=ngd:Node Tetrplate minlnstances="1" maxInstances="1" id="Wordpress_Server" type="software" >
<ns2Properies>
<MappingProperties’=
</mzd:Properties=
=ns2:Requirements>
<ns2: SoftwareRequirement
<ns2:PlatformP equiremnent
</ms2:Requirements=
<ns2:Capabilities/>
<ns2Policies’>
</nsdModeTermplate=

id="mysql node_requirement' type="varable"/>
id="PHP_phtform_requirement" type="variahle" />

<ns2:Mode Template minInstances="1" maxInstances="1" id="MySQL" type="software">
<ns2Properiess
<MappingProperties/=
</ns2Propertiess
=ns2:Requirements>
<ns2 SoftwareR equirement/>
<ns2:PlatformR equirement
<mskRequirements>
«nzd:Capabiliies>
<ns2: Capability id="Mysql node_capability" type="variable"/>
<isd: Capahilities>
<nsd:Policiest
</ns2:ModeTenmplate>

Hinh 8. Dic ta thanh phan Wordpress Server va MySQL.

id="MySQL_platform_requirement" type="wariable"/>

<ns2:PlatformT emaplate minkh dances="1" maxInstanc es="2147483647" id="Platform Wordpress"
type="o0s">
<ns?Propetties>
<MappingProperties>
<happingProp erty type="os">
<property nate="provider" »dsg@openstack</property>
<property name="instanceT ype" > 000001 920</property>
<property narme="hase Image" >a82e054f-4f01-49f9-bcdc- 7708045730 c</property >
<property name="packages" > </property>
<MappingProperty>
<MlappingProperties=
</ns2 Properties>
<ns2:Requirements’>
<nz2:Capahilities/>
<ns2Policies’>
<nz2DeploymentArifactss
<ns2:Deploymentartifact name="Artifact 93f8753h-17ah-43c5-8f11-e3ec98f3224"
xrnlng: salsa="https:fgithub comituwiendsg/SALSA" artifactRef="Artifact 93f8753h-17ab-43c 5-8f11-
e3ecl8fe32 " artifactType="salsa:sh" />
</ns2 Deploymentérti facts>
«/ng2:PlatformTemplatex
<ns2:PlatformT etaplate minln dances="1" maxInstanc es="2147483647" id="Platform MySQL"
type="o0s">
<ns2 Properties>
<MappingProperiies>
<WappingPropetty type="0s">
<prop erty name="provider">bk@opensta ck</prop erly>
<property name="instanceT ype"=000001920</property=
<property rame="haselmage" >a82e054f4f01-400-bedc-
7729804 57 30c</prop erly>
<prop ety name="parkages" > </property>
<MappingProperly>
<MlappingFroperties>
<ins2 Properties>
<ns2:Requirements/>
<nsi:Capabilities/>
<nsPolices’>
<ns DeploymentArti facts=
<nzd:DeploymentArifict rame="Artifact 23d412b9-fc 0e-47dc-hc8 T-4ec3d4a3609"
xring:salsa="https:/fgithub comAuwiend sg/SALBA" arti factRef="Artifact 23d412b9-fc0e-47dc-
beS T-4ec3d4aD3699" artifact Ty e="salsa:sh"/>
<fns2 Deploymentirt fcts>
/e PlatformTemplates

Hinh 9. Dic ta thanh phan nén tang cho Wordpress Server va
MySQL.

<ns:CompositionTemplate minhstances="1" maxInstances="10" id="CompositionWordpress"
type="software" >
<ns2:NodeTenplate refid="Wordpress_Server'/>
<ne2d:Node Termplate refid="MySQL"/>
<ns2R.elationship Template id="wordpress to_mysql' type="CONNECTTO">
<ns2: SourceElement ref="mysql node_requirement />
<ns2: TargetFlement ref="mysql node_capahility' />
=/ns2:Relationship Template>
<ns2Propetties>
<MappingProperties/=
</ns2Propettiess
<ns2 Requirements>
<ns2: SoftwareR equirement/>
<nsZ:PlatformR equirement/>
<ins2 Requirements>
<ns2: Capahilities/=
<ns2:Policies’>
<Mms2 CompositionTemplates

Hinh 10. Dic ta thanh phan t6 hgp ting dung gdm Wordpress
Server va MySQL.
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Khoa hoc Ky thuat va Céng nghé

Ung dung Wordpress dugc dac td mdt cach cu thé thong
tin vé 2 thanh phan mng dung cting véi nén tang thyc thi cua
chung Cac thanh phan tng dung nay duogc tu dong hoa trong
thiét 1ap moi truong thyc thi, trién khai.

Két luan

Trong bai bao, ching toi da tip trung phan tich va dé xuét
mo hinh tmg dung két hop cho chg UDDM vdi cdu triic nhiéu
thanh phan, dua ra mé hinh thanh phan, mo hinh t hop, md
hinh nén tang cta tng dung da dam may. Trong d6, mé hinh
tmg dung két hop dé xuét dugc thir nghiém thong qua viée dic
ta voi TOSCA va trién khai trén méi truong da dam may bang
cong cu SALSA. Thanh cong cua thu nghiém minh chimg cho
tinh kha thi ciia mé hinh tmg dung nhiéu thanh phan cho céc
chg ung dung da dam may.

LOI CAM ON

Cac tic gia xin cam on Chuong trinh KH&CN cap nha
nude phuc vu phét trién bén vimg ving Tay Bic da tai tro cho
nghién ctru thong qua dé tai “Ung dung va trién khai hé thong
phan mém tich hop va két ndi céc thiét bi dién tir y sinh va mang
truyén théng hd tro theo ddi stic khoé va dich & cong dong khu
vuc Tay Bac” (ma s KHCN-TB.06C/13-18).
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