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Tém tit:

Pién toan dam may la mét nén ting s6 dé phat trién cac ing dung di ddng phuc vu chwong trinh chuyén déi s6 quéc
gia dén nim 2025 dinh hwéng dén nim 2030. Hién c6 nhiéu giai phap dé xay dung nén tang dién toin dam may,
nhung céc giai phzip d6 1am tiéu ton tai nguyén phan c1'rng, d tré truyén thong cao va thiéu tinh di dﬁng, tir dé lam
gia tang chi phi dau tu. Dé giam thiéu nhirng han ché ciia cac giai phap néu trén, nghlen ctru nay dé xuit mot mo
hinh dién toan dam may di dong (Mobile cloud computing - MCC) nhim téi viée cung cap cac dich vu chi danh riéng
cho thiét bj di dong, ting cwong kha ning tinh todn cia thiét bi di dong, giam thiéu tinh trang thiéu tai nguyén va
thuc hién hiéu qua cho nhirng ng dung di dong tiéu ton tai nguyén. bé thu’c hién viéc do, glal phap dwa ra trong
nghién ciru nay la cho phép sir dung vo s0 thiét bi di dong giau tai nguyén gan nhit c6 thé cung cap dich vu dién toan
cho nguoi diung di dong ¢ ving 1an cdn. Viéc tin dung céc tai nguyén nhan rdi dé phuc vu cic ing dung di dong tiéu
ton tai nguyén giap Chinh phii giam thiéu diu tw phin cimg cho xay dung nén ting dién toan dam may. Ngoai ra,
nghién ciru nay ciing dé xuit mé hinh quan Iy cic ing dung di dong théng qua Kho ing dung do Chinh phi Viét
Nam lam chi va quén ly. Tlr dé, Chinh phi sé€ kiém soat duoc cac trng dung va khong dé tinh trang cac rng dung
dich vu cong di dong phat trién mot cach tw phat, giy khoé khin va lam mit niém tin cho ngudi sir dung.

Tir khod: chuyén dbi s6, dién toan dam may di dong, ing dung di dong.

Chi s6 phén loai: 2.2

Pat van de

Chwong trinh chuyén doi s6 qudc gia dén nam 2025, dinh
hudng niam 2030 di dua ra mot sb giai phap tao nén mong
chuyén doi s6, mot trong s6 d6 1a thiic day phat trién cac
dich vu s6 trong nén kinh té, cung c?ip dich vu cong truc
tuyén mirc d6 4 trén thiét bi di dong thong minh dé ngudi dan
va doanh nghiép co trai nghiém t6t nhat vé dich vy, nhanh
chong, chinh x4c, khong gidy to, giam chi phi, cai thién chi
s6 xép hang qudc gia vé chinh phu dién tir [1].

pé phat trién ha tﬁng s6, Chinh phu dat ra cac nhiém vu
can phai thuc hién nhu: quy hoach lai bang tin, phat trién
ha tang va thuong mai hod mang di dong 5G. Trién khai cac
giai phap dé pho cap dién thoai thong minh tai Viét Nam, xay
dung quy dinh, 16 trinh yéu cau tich hop cong nghé 4G, 5G
ddi v6i cac san pham dién thoai di dong. Xay dung cac nén
tang s0, trong do yéu cau “Xay dung va lam chu cong nghé
dién toan ddm may (cloud computing) vdi cac mo hinh trién
khai (ddm may cong cong, ddm may riéng, ddm may lai) va
cac loai hinh dich vu cung cép trén dam may khac nhau dé
phuc vu nhu ciu chuyén ddi sb cua cac co quan nha nudc va
xa hoi”.

*Tac gia lién hé: Email: haisonhubt@gmail.com
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V6i nhitng chu chuong va dinh hudng cua Chuong trinh
chuyén d6i s6 néu trén thi trong tuong lai gan s& c6 rat nhiéu
g dung di dong dugc Chinh phu sir dung dé cung cap dich
vu cong di dong téi nguoi dén va doanh nghiép. Nén tang dé
trién khai va phat trién cac ing dung di dong d6 s& 1a MCC.

MCC dang n01 1én 1a mot cong nghé mai cho viée luu trit
va cung cap ha tang ng dung cong nghé thong tin. MCC da
va dang duoc rat nhiéu tap doan cong nghé trén thé gidi su
dung nhu 1a Google AppEngine, Amazon EC2 va Microsoft
Azure... Vi nhu ciu phét trién ngay cang nhiéu g dung di
dong nhu ngay nay thi bai toan tim kiém kha ning cung cip
nguon tai nguyen cho cac img dung d6 dé dap ung trai nghiém
ctia nguoi ding tot hon ludn duge wu tién dat ra. Hién céc ing
dung di dong ciia Chinh phu chu yéu duoc thyc hién trén nén
dién toan dam may. Vi du VSSID app 1a img dung di dong do
co quan Bao hiém Xa hoi Viét Nam phat trién dé cung cap
dich vu bao hiém xa hoi cho ngudi dan. Ung dung di dong
nay dugc tich hop vao co s dit liéu qudc gia vé dan cu cia
Viét Nam. Epoint EVN app la ing dung di dong ctia Tép doan
bién lyc Viét Nam cho phép nguoi dan kiém tra lugng dién
tiéu thu hang thang va thyc hién thanh toan tién dién trén do.
Bén canh d6, mot sd ung dung di dong danh cho ngan hang,
vi dién tr, thanh toan dién tir cling da dugc nguoi dan st dung
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Abstract:

Cloud computing is considered a digital platform to
develop mobile applications for the National Digital
Transformation Program 2025 withavisionto2030. There
are many solutions to build a cloud computing platform,
but those solutions consume hardware resources, high
communication latency and lack of mobility, thus
increasing the cost of investment in building a cloud
computing platform. To address the disadvantages of
the above solutions, this study proposes a mobile cloud
computing model aimed at providing services that only
implement on mobile devices, enhancing the calculation
capacity on mobile devices, minimising resource
shortages and performing efficiently for resource-
intensive mobile applications. To do that, the solution
proposed in this study is to enable the use of the nearest
resource-rich mobile devices that can provide computing
services to mobile users in the vicinity. Utilising leisure
resources to serve resource-intensive mobile applications
helps the government to reduce hardware investment
for building cloud computing platforms. In addition,
this study also proposes a management model for mobile
applications through the App Store that is owned and
managed by the Vietnamese government. From there,
the government will monitor mobile applications and
not let them develop spontaneously, causing difficulties
and loss of trust for users.

Keywords: digital transformation, mobile application,
mobile cloud computing.
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rong rai. Pac biét, trong thoi ky COVID-19, cac g dung di
dong nhu PC-COVID, VNelD nhanh chéng dugc tmg dung
de kiém soat, theo doi su di chuyén ctia nguoi dan.

Thi truong Viét Nam hién c¢6 hon 40 doanh nghi¢p cung
cap cac dich vu dién toan dam may (cloud computing) cta
cac nha cung cép nhu Amazon Web Service (AWS) va sy
tham gia ciia cac tap doan cong nghé hang dau Viét Nam nhur
FPT, VNPT, Viettel, CMC... [2]. Trong d6 c6 5 nén tang dién
toan dam may make in Viét Nam dii tiéu chuan phuc vu chinh
phu dién tu, d6 1a VNPT cloud, Viettel cloud, CMC, VNG
cloud va BizFly cloud [3]. Day 1a nhiing dau hi¢u dang mimng
trong viéc xay dung ha tang s6 phuc vu chuyén ddi s6. Tuy
nhién, hién tai tit ca cic (ng dung di dong cua cic co quan
Chinh phu déu duoc dua 1én Kho luu trit tmg dung di dong
clia nude ngoai nhu App store cho hé diéu hanh I0S, Google
play cho hé diéu hanh Android. Nhiing kho luu trit tmg dung
nay khong do Chinh phu Viét Nam quan 1y. Trong bbi canh
¢6 mot vai ung dung dich vu cong di dong duogc tao ra va dua
1én nhitng kho luu trit d6 thi khong phai van dé 16n can quan
tam cua Chinh phu. Nhung khi ¢6 hang tram, hang nghin Gng
dung dich vu cong di dong dugc tu phat tao ra thi Chinh phu
s& mat kiém soét, khong con quan 1y duoc nhimg ung dung
nay, ddng thoi nguoi dan va doanh nghiép s& mat nhiéu thoi
gian va sy tin tuong dé tim va st dung chung. Piéu nay yéu
cau Chinh phi cdn phai lam chu cong nghé MCC, dong thoi
phai quy hoach quan ly cac Gmg dung di dong hoat dong trén
nén tang dién toan dam may do6 bang cach tao ra Kho luu trix
ung dung riéng (make in Viét Nam) dé tranh su phu thudc
quéan 1y vao cac kho luu trir hién ¢ cia nudc ngoai. Nim bét
dugc nhu cau d6, nghién ctru ny s& tién phong d& xuat mo
hinh quan 1y cac img dung dich vu cong di dong cho Chinh
phu Viét Nam dé phuc vu chuyén déi s6 qudc gia.

MCC dugc dinh nghia I phan mé rong cua dién toan dam
may véi co s ha t?lng dic biét dya trén thiét bi di dong [4].
C6 thé hiéu MCC 1a sy két hop giita dién toan di dong (MC),
dién toan dam may (CC) va mang khong ddy nhim mang lai
ngudn tai nguyén tinh toan phong pht cho nguoi ding di dong,
nha khai thac mang ciing nhu nha cung cap dién toan dam may
(hinh 1). M6t cach toan dién hon, MCC ¢6 thé dwgc dinh nghia
la mdt cong nghé dién todn di dong phong phu, tan dung cac tai
nguyén dan hoi théng nhit ciia dam may va cong nghé mang
huéng t6i chirc nang, luu trit va tinh di dong khong han ché
dé phuc vu nhiéu thiét bi di dong & moi noi, moi luc thong
qua kénh ethernet hoc internet bat ké moi truong va nén tang
khong dong nhat.

bién toan dam may di dong la md hinh truy cap mang thuén
tién va theo yéu cau dé chia sé ngudn tai nguyén may tinh da
duogc cau hinh (vi du: mang, may chu, luu tri¥, g dung va dich
vy) ma ¢6 thé duoc cung cdp va dua vao str dung nhanh chong
v6ind lyc quan Iy t6i thiéu hodc thong qua cac dich vu cua nha
cung cép [5].
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Hinh 1. Cac thanh phan ctia MCC.

Hinh 1 miéu ta cic thanh phan kién tric & mic cao cua
dién toan dam may di dong theo quan diém cua kién tric
chinh phu dién tir. Cac thanh phan kién trc thé hién & hinh
1 duoc chia thanh hai loai: “Dich vu co ban” biéu dién béng
hinh bau duc va “Ngudn lyc co ban” biéu dién bang hinh
chit nhat. Trong khi cac thanh ph?m “Dich vu co ban” duogc
st dung bdi “Khach hang thué dién toan dam may” thi cac
thanh phan “Nguon luc co ban” lai hd tro cic thanh phan
“Dich vu co ban” [6]. Hai thanh phan nay duoc t6 chte dudi
3 thanh phan chinh tao nén dién toan dam may, do la: dich
vu ung dung (SaaS), dich vu nén tang (PaaS) va dich vu ha
tang (IaaS). Trong do, SaaS la noi cung cap cac phan mém
dich vu, PaaS cung cap nén tang dich vu va laaS 1a co sé ha
té”lng cua dich vu dién toan dam may. Rét nhiéu ung dung di
dong hoat dong dua trén SaaS cua dién toan ddm may. Cac
dinh dang khac cuia dién toan dam may la Paa$S va IaaS, mdi
dinh dang nay déu c6 kién truc va anh huong truc tiép dén
kién trac chinh phu dién tir cia mot t6 chuc [6].
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Cong nghé thyc thi tmg dung dam may di dong duoc dé
Xuat & day 1a cong nghé “Moi truong thyc thi MCC theo nhu
cau c4 nhan (Personal on-demand execution environment for
mobile cloud computing - POEM) nhu ¢ hinh 2. Do cong nghé
dam may di dong hién nay van c6 chi phi cao nén cong nghé
POEM nay c6 thé gitp Chinh phu Viét Nam giam thiéu chi phi
khi d4u tu xdy dyng hé thong MCC cho Chinh phu.

POEM két hop dong thoi ca tinh ning gidm tai chirc ning
cung cap (Provisioning function - PF) va thanh phan chirc ning
cung cap. POEM coi mdi thiét bi di dong déu ¢6 vai tro cung
cap PF. Ngoai ra, POEM duoc thiét ké dya trén khung d4m
may di dong, trong d6 mot may ao (Virtual machine - VM)
chuyén dung duoc gan cho timg thiét bi di dong cung cip hd
tro dién toan va luu trit. Do d6, PF co thé duoc giam tai/di
chuyén tir thiét bi di dong sang may do dugc chi dinh cua no.
May ao khong chi co thé chay cac chirc nang cung cap cua
thiét bi di dong ma con co thé chay cac chirc ning cung cip
mé rong ma cac thiét bi di dong co thé khong ¢ kha nang thuc
thi. Do d6, nghién ctru goi mdy do trong khung POEM 1a anh
ban bong mo rong (Extended semi-shadow image - ESSI) [7].
Ngoai viéc giam tai PF sang ESSI, thiét bi di dong ctng co thé
giam tai PF cho thlet bi di dong cuia nguoi dung, diéu nay lam
cho vi€c tinh toan gan v6i dir liéu ngudn va giam chi phi lién
lac trong mdt s trudng hop. Do do, ca thiét bi di dong va ESSI
déu c6 thé dong vai tro thay thé cho nhau. POEM coi ca thiét
bi di dong va ESSI chuyén dung cta chiing 14 noi cung cap PF.
Vi két qua d6, cac g dung ciia nguoi ding di dong co thé
duoc cung cép baoi PF tr cac PF cuc bo (co thé duoc giam tai/
di chuyén sang ESSI chuyén dung ctia nd) va/hodc PF tir xa (co
thé chay trén céc thiét bi di dong tur xa hoac ESSI chuyén dung
ctia chung). Thanh phan PF gitip d& dang trién khai duoc img
dung c4 nhan hoa bang cach két hop PF da dugc md dun hoéa.
Viéc gidm tai PF gilt vi tri dir li¢u va di chuyén tinh todn, trong
khi thanh phan PF giit vi trf tinh toan va di chuyén dir liéu.

Deé xuat mé hinh quan ly MCC

M6 hinh quéan 1y d& xuét trong nghién ctru nay dua trén
kién trac hudng tai nguyén (Resource-oriented articheture -
ROA) ¢6 kha ning ting cuong cac thiét bi di dong han ché
v& tai nguyén dé thuc thi tmg dung di dong sir dung nhiéu tai
nguyén (Resource-intensive mobile application - RMA) hi¢u
qua trong MCC. ROA 12 triét Iy thiét ké ing dung hudng dich
vu (Service-oriented architecture - SOA) [7] dua trén kiéu kién
trac chuyén trang thai dai dién ddy du (Representational state
tranfer - RESTful) [8].

M6 hinh MCC dé xuét bao gdm 4 don vi tham gia, d6
1a doanh nghiép phat trién tmg dung di dong, co quan kiém
tra va luu trit ung dyng di dong (tam goi la kho ung dung -
VietAppStore), co quan cung cap dich vu cong di dong (MSP)
va nguoi st dung dich vu di dong (MSC), tam goi la nguoi
ding cudi. Qua trinh van hanh dugc mé ti ngan gon trong hinh
3 nhu sau:

31
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Hinh 3. M6 hinh hoat dong, cong tac giira cac bén tham gia.

Ban déu, doanh nghiép phat trién tmg dung di dong bit dau
mot tac vu va dang ky, luu trli, Xxuét ban (cac) dich vu san sang
lién két ciia n6 t6i kho tmg dung, don vi nay dong vai tro kham
pha mo ta phd quat va tinh toan ven (UDDI) cho céc dich vu web.
Trong thoi gian cho doi, ngudi ding cudi twong tac véi kho tmg
dung dé tim hiéu danh sach cac tmg dung di dong kha dung co
thé da duoc Iuu trir trong co' so dir liéu cua kho tmg dung va tién
hanh tai vé thiét bj di dong cua ho; sau khi tim thay, nguoi dung
cubi ldy ma dich vu va ding ky v6i kho img dung 1am nha cung
c?ip dich vu di dong tiém nang dé luu trit dich vu s& thyuc hién
trong tuong lai.

Cac doanh nghiép phat trién tmg dung di dong st dung cac
dich vu da dang ky dé xdy dung cac img dung di dong ma nguoi
dung cudi co thé tai vé dé thuc thi trén thiét bi di dong cuia ho.
Trong qua trinh thyc hién, nguoi dung cubi lién hé véi kho ting
dung dé xac dinh mot co quan cung cép dich vu cong di dong
thich hop ¢6 thé cung cap cac dich vu duoc yéu cau. Sau khi tim
dugc co quan cung cap dich vu cong di dong thanh cong, nguoi
dung cudi co thé lién két vai dich vu cta co quan cung cap dich
vu cong di dong va su dung (cac) dich vu c6 san dya trén dién
toan dam may (co thé tra phi hodc khong tra phi tily thudc vao mo
hinh cung cap dich vu). Bé dam bao d9 chinh xac va do bén cua
dich vy, doanh nghiép phat trién dich vu c6 kénh hd trg truc tiép
v6i co quan cung cap dich vu di dong dé duy tri va cap nhat (cac)
dich vy khi dugc yéu cau.

Trong mé hinh tmg dung nay, nghién ciru cling dé xuat viéc
phén chia trach nhiém dé tang cuong viéc ap dung mé hinh nay
trong thuc té. Trong cac hé thong ROA truyén thong, cac co quan
cung cap dich vu cong di dong 6 hai trach nhiém, d6 1a phat trién
dich vu bén canh viéc luu trir va thyc thi dich vy. Doanh nghiép
phat trién ing dung trién khai hoac mua dich vu trién khai, cung
cap mo ta cta nd va cung cap bao tri ky thuat, lwu trir dich vu va
tu thuc thi dich vu. Tuy nhién, dé nang cao kha nang ap dung,
tinh kha thi va d§ phurc tap cia mo hinh, nghién ctru da tach biét
cac trach nhiém bang cach thay thé “nha cung cép dich vu” bing
hai thuc thé doc 1ap 1a doanh nghiép phat trién tmg dung va co
quan cung cap dich vu cong di dong. Trong d6, doanh nghiép
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phat trién tmg dung chiu trich nhiém x4y dung, mé ta va duy tri
dich vy, trong khi co quan cung cap dich vu cong di dong luu trix
va thyc thi dich vy. Vai tro cua cac bén tham gia vao mo hinh sé
dugc giai thich chi tiét hon nhu sau:

Doanh nghiép phét trién tmg dung 1a mot doanh nghiép phan
mém chiu trach nhiém thiét ké va phat trién dich vu tién ich chi
tiét cy thé dé luu tri trén rat nhidu thiét bj di dong khong dong
nhat, bao gom dién thoal thong minh, mdy tinh bang va may tlnh
xéch tay dé cung cap hoat dong cho céc co quan cdng cung cap
dich vy di dong. Cac doanh nghiép phat trlen tng dung c6 thé
cong khai dich vu cua ho aé nguoi dung cudi st dung dich vu.
D9 phtc tap cua dich vu co thé 1a viéc thay d6i tir mot chire nang
toan hoc nho thanh mot nhiém vy phirc tap va ciing nhu sy két
hop ctia mot s6 dich vy nho cé thé dan dén cac dich vu phirc tap.
Tuy nhién, cdc dich vu phai 1a cac khéi xay dung gon nhe co the
thyc thi duoc trén cac thiét bi di dong hién dai vai it diém trong
nhét c6 thé. Do do, cac dich vu st dung nhiéu tai nguyén dugc
yéu cau phai dugc phat trién bang cach st dung két hop cac dich
vu phu chi tiét dé tranh vigc di chuyén va giam tai ma thoi gian
chay. Tuy nhién, viéc yéu cau vuot qua nguong la mot yéu t6
quan trong trong viéc xac dinh murc do chi tiét cua dich vu vi viée
goi céc dich vu qué chi tiét s& tao ra cac chi phi xi Iy va truyén
thong 6 thé kéo dai thoi gian thyc hién tong thé dan dén tiéu hao
tai nguyén cua nguoi dung dich vu.

Pé dap tng cac dich vu st dung nhiéu tai nguyén ma qua
trinh thyc thi cia ching can tai nguyén cua mdy tinh 16n, tai
nguyén ddm may dugc cung cp trong qua trinh thiét ké va phat
trién mo hinh nay. Céc dich vu chuyén sdu khong thé thyc thi
duogc trén dién thoai thong minh gan do6 sé duoc luu trir va gii
dén céc nha cung cap dam may di dong ma nguoi dung phai tra
tién khi ho st dung dya trén thoa thuan muirc d6 st dung dich vu.

Doanh nghiép phat trién tmg dung dam phan véi kho (g
dung dé mo ta va cung (g cac dich vy ctia minh. Trong qué trinh
dam phan, cac s6 liéu nhur danh tiéng ctia doanh nghiép phat trién
ung dung, mic d9 hitu ich cua dich vu va chi phi dugc kho ting
d4nh gi4 dé chap nhan dang ky dich vu. Sau khi hai bén thong
nhét, dich vu dugc ding ky trén kho tmg dung. Pé dap tmg tinh
chét gon nhe ciia md hinh img dung va dé giam thiéu chi phi hoat
dong cua cac dich vu phu hop, phuong phap phén cum duge trién
khai trong thiét ké va trién khai cac bang va co so dit liéu. Mdi
bang trong co so dit liéu dugc nhom lai dua trén céc loai dich vu
cu thé, ché‘ing han nhu toan hoc, dai sd, hinh hoc va xu 1y hinh
anh. Vi vy, tai thoi diém dang ky dich vu méi vao hé thong, loai
dich vu phu hop dugc chon aé phén cum hi¢u qua va chinh xac.

Theo sy phan chia trach nhiém dugc trién khai trong thiét ké
va phat trién mé hinh nay, cac co quan cung cép dich vu cong di
dong dong vai tro luu trit va thyc hién cac dich vu da dugc phat
trién theo yéu cau. Co quan cung cap dich vu cong di dong co thé
lién hé voi kho tmg dung dé x4c dinh cac dich vu phu hop dugc
thyc thi trén thiét bi di dong ma ho cung cfip. Khi két thiic, ma
dich vu dugc cai dat trong thiét bi co quan cung cép dich vy cong
di dong cho cac yéu cau thyc hién trong trong lai.
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Trong bdi canh Chinh phu dang tiép can dé tao ra nhiéu san
pham dién toan dam may make in Viét Nam nham phuc vu phat
trién chuyén doi sb thi viée dé xuat cac cong nghé va mo hinh
quan ly & Chinh phu tham khao 1a nhiém vu can thiét va quan
trong trong thoi diém nay. Nghién ctru di dé xuat cong nghé sir
dung theo nhu cau c4 nhan trong thyc thi xdy dung dién toan
dam may gitp Chinh phu giam thiéu viéc dau tu 16n vao cac
may ao, dong thoi cong nghé nay con gitip cho Chinh phu giai
quyét nhimg van dé sau:

- Giam tai, di chuyén, két hop ung dung linh hoat va dugc ca
nhan hoéa: Cong nghé nay duy tri tai nguyén ddm may di dong
¢6 san va cho phép ngudi dung chon tmg dung ddm may di dong
bang cach sir dung cac phuong phap khac nhau (glam tai, di
chuyen va két hop) dua trén tai nguyén hé théng c¢6 sin va cac
yéu cau ung dung dugc ca nhan hoa.

- MCC x4 hoi: Gidi phap nay cho phép ung dung dam may
di dong tan dung stirc manh cua mang xa hoi, nghia la ngoai cac
PF duoc phat hién thong qua hé thong dam may di dong, ngudi
ding di dong co thé thiét 1ap cac Gmg dung dam may di dong
thong qua cac két ndi xa hoi dang tin cdy cua ho. Theo cach nay,
cac ing dung POEM khéng chi c6 thé st dung tai nguyén trén
dam may bang cach giam tai cac thanh phan sir dung nhiéu tai
nguyén cho ESSI ma con c6 thé sir dung cac dich vu dugc cung
cap tir cac két ndi xa hoi ctia chung.

- Theo yéu cau va kha nang thich tmg: Giam sat kha ning
két ndi ctia thiét bj di dong thong qua mo hinh dich vu XMPP
va cung cap thong tin vé tinh kha dung ciia PF theo thoi gian
thuce va ho so lich sir cta thiét bi di dong. Ddi véi cac PF khong
phu thude vao phan ctmg, ESSI chuyén dung c6 thé dai dién cho
thiét bi di dong duoc lién két cua nd, cung cip moi truong chay
ung dung linh hoat va nhanh nhen cho céc tmg dung.

- Giam xdm nhap ma: Cong nghé nay khong han ché ciu trac
ting dung, khong yéu cau ban hudng dan chi tiét cua lap trinh
vién trong giai doan tdp hop ung dung. Cac ing dung POEM
¢o tinh linh hoat va kha nang tai st dung ma theo mé dun hoa.

Ngoai ra, dé tranh tinh trang céc img dung dich vu cong di
dong dugc tao ra mot cach ty phat, nghién ctru ciing da dé xuat
mo hinh quén ly tranh phu thudc vao cac kho tmg dung di dong
& nudc ngoai, véi md hinh quan 1y nay ha ting MCC ctia Chinh
phii ¢6 thé dam bao:

- Tinh di dong: Thiét ké khung dua trén triét Iy thiét ké ROA
cung cip tinh di dong ciia cac (g dung cho céc nén tang khac
nhau véi it ciu hinh va stra d6i nhat.

- Khép ndi mém déo: Thiét ké khung dya trén ROA cho
phép ghép ndi mém déo khung va cac img dyng duoc xdy dung
dua trén khung. Viéc ghép ndi mém déo cac img dung gop phan
tao nén cac dic tinh nhe cta khung bang cach loai bo chi phi
phan ving ciia cac tmg dung duoc ghép ndi chiat ché.
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- Tinh khong trang thai: Tinh khong trang thai trong SOA
giam thiéu mirc tiéu thy tai nguyén cua cac ing dung dua trén
SOA trong truong hop khong can luu trit trang thai dich vu.
Tinh khong trang thai dan dén bao ton tai nguyén di dong goc la
rdt quan trong trong cac tmg dung di dong chuyén sdu vé dién
toan do cac tmg dung do6 thuong bi thiéu tai nguyén cua thiét
bi di dong.

- Quyén ty chu: Céc tmg dung dugc xdy dyung dua trén ROA
mang lai mirc d6 kiém soat cao d6i voi moi trudong dang chay, tir
do kéo theo kha nang du dodn hanh vi trong thoi gian chay dugc
cai thién, diéu nay rat quan trong trong MCC. Mt tmg dung
dua trén dich vu cang c6 nhiéu quyén kiém soat ddi véi moi
truong thoi gian chay co ban cua no thi hanh vi cho thoi gian
chay ctia n6 cang dé du doan hon [9]. Kha ning du doan cua cac
{ing dung 14 can thiét trong viéc quyét dinh c6 nén giam tai viéc
thuc thi mét dich vy/chic nang tur thiét bi di dong sang cic tai
nguyén tir xa hay khong. Trudng hop khong thé doan trude s&
dan dén viéc dua ra quyét dinh giam tai khong chinh xéc, gy ra
viéc thyc thi RMA khong hiéu qua.
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