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(57) Sdng ché& dé cap dén hé thong nang cap ting dung dugc trién khai va phuong
tién luu trit doc duoc boi may tinh ma dugc dp dung t61 linh vuc dién todn dam
may va c6 thé ddm bao ring ung dung dugc nang cap c6 thé chay binh thudng.
Heé thong nang cdp uing dung nay bao gébm mdy chu trién khai u’ng dung dugc tao
céu hinh dé: thu yéu céu trién khai ung dung; xdc dinh géi trién khai cta ting
dung cén dugc trién khai; x4c dinh rang phlen ban ctia nit nén tang thi nhat 1a
thap hon yéu cau phién ban ciia miu nit cla tng dung cdn duoc trién khai dsi
v6i mau nit nén tang th nhét; thu dugc géi nang cap nut nén tang thit nhit ma
dap uing yéu ciu phién ban cia mau niit ctia tng dung can duoc trién khai d6i véi
mau nit nén tang thit nhat; nang cdp nit nén tang thit nhit dugc chi bdo boi ky
hiéu nhan dang clia nit nén tang tht nhat bang cdch sir dung géi nang cap nut
nén tang thit nhat; xdc dinh ky hiéu nhan dang clia nit tng dung cin duoc nang
cap; va nang cap nit u’ng dung dugc chi bao boi ky hiéu nhan dang ctia nit Gng
dung can dugc nang cap bang cdch str dung géi trién khai clia u’ng dung can dugc
trién khai. C4c phu’dng an clia sang ché dé xuat phuong phap va thiét bi nang cip

ting dung ma dugc sur dung cho viéc nang cdp tng dung trong linh vuc dién todn
dam may.
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Linh vuc k§ thuit dwge dé cip

Sang ché dé cap dén linh vuc dién toan dam may, va cu thé, dé cap
dén phuong phap va thiét bi nang cip tng dung.
Tinh trang ky thuét ciia sang ché

Y tudng cbt 16i cua dién toan dam may la dé quan 1y va lap lich,
theo cach thdng nhét, lugng 16n cac tai nguyén dién toan ma dugc két
ndi bang cach str dung mang, dé ciu thanh ving tai nguyén dién todn dé
cung cip tai nguyén va dich vu cho nguoi dung theo nhu ciu nguoi
dung. Mang cung cip tai nguyén dién toan nay dugc goi 1a dam may.

Nén tang dam may 1a nén tang ma cung cip dich vu dua trén dam
mdy cho nha phat trién ung dung. PaaS (Platform as a Service — nén
tang dudi dang dich vu) 1 nén tang ddm mdy théng thudng va thudc vé
ché d6 dich vu thong thuong cia dién toan dam may dugc tong quat hoa,
trong d6 dién toan dam may duoc tdng quat héa nghia 13 nha phat trién
thu duge dich vu duge yéu ciu bing cach sir dung mang theo cach dé
dang md rong theo yéu ciu. PaaS cung cip nén tang trung gian ma duoc
phat trién theo cach tuy bién, dbi véi nguoi dung nhu 1a dich vu. Vé co
ban, PaaS chuyén d6i tai nguyén va dich vu ctia Internet thanh giao dién
c6 thé 14p trinh dugc, dé cung cdp cho nha phat trién bén tha ba tai
nguyén va nén tang dich ma c6 gia tri thuong mai. Nén tang trung
gian, cling dwoc goi 13 nat nén tang, 1a dich vu chung cé giao dién va
giao thtrc chuong trinh chuén, va thuong duoc dit gifta phan cimg va
tng dung ho#c giitta hé diéu hanh va tng dung. PaaS CSP (Cloud
Service Provider — nha cung cdp dich vu ddm may) cung cip cac nén
tang trung gian khac nhau, vi dy, may chu Ung dung va co s& dir liéu.
CSP c6 thé thiét k&, phat trién, va t6i wu nit nén tang, va nha phat trién
tmg dung chi can tap trung vao viéc phat trién cua nit ing dung trén nut

nén tang, ma mang lai sy thuén tién 1on t&1 viée phat trién.
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Tuy nhién, PaaS CSP dang cung cip cho nha phat trién ung dung
v&i chi nat nén tang cua phién ban cé dinh, va duy tri phién ban cua nut
nén tang ddi véi tit ca ung dung. Néu nha phat trién Ung dung cin ning
cap nut ung dung, nhung nit tng dung dugc nang cAp c6 yéu cau dbi
voi phién ban cia nat nén tang, va néu phién ban cia nat nén tang
khong thé dap tng yéu ciu cia nat tng dung dugc nang cp, nat Gng
dung s& that bai trong viéc cdp nhit, va tng dung khéng thé chay binh
thuong.

Ban chét k§ thuit cia sang ché

Céc phuong an cta sang ché dé& xuit phuong phéap va thiét bi nang
cdp ung dung, dé dam bao ring Gmg dung dugc ning cip c6 thé chay
binh thuong.

Pé dat dugc muc dich néu trén, cac giai phap k§ thuat sau day
duoc st dung theo cac phuong 4n ciia sang ché:

Khia canh th& nhit theo cidc phuong 4n ciia sang ché dé& xuat
phwong phéap nang cip ung dung, bao gém:

thu yéu cau trién khai tng dung, trong d6 yéu cau trién khai tng
dung bao gdm gbi trién khai cta tng dung can dugc trién khai, trong dé
g6i trién khai cua tng dung cén duoc trién khai mé td mau nat cua tng
dung can dugc trién khai, ky hiéu nhan dang cua ng dung dugc trién
khai, ky hiéu nhan dang ctia miu nut ctua ung dung duoc trién khai, ky
hiéu nhén dang ctia m3u nit nén tang th nhat, yéu ciu phién ban cua
mau nut ctia tng dung can dugc trién khai d6i vi mau nat nén tang thi
nhat, va ky hiéu nhan dang nang cdp chi bao ring miu nut cta tng dung
cin duoc trién khai duoc sir dung dé nang cdp mau nat cia tng dung
duoc trién khai duqé chi b4o bdi ky hiéu nhin dang cla mau nuat cia
tng dung duoc trién khai;

x4c dinh, theo ky hiéu nhén dang nang cép, rang géi trién
khai cua Gng dung cdn duoc trién khai 1a g6i ndng cdp cua tng dung

duogc trién khai dugc chi bao boi ky hiéu nhan dang cua ung dung dugc
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trién khai;

thu dugc, theo ky hiéu nhan dang cta ung dung duoc trién
khai, ky hiéu nhén dang ma 1a cia niit nén tang thr nhat va tuong ung
v6i ky hiéu nhén dang ciia miu nat nén tang tha nhét, va thu duogc phién
ban cta nut nén tang thi nhit dugc chi bdo bai ky hiéu nhan dang cia
nit nén tang thi nhat;

xac dinh, theo phién ban cua nut nén tang tha nhit, ring
phién ban cta nat nén tang thtr nhit 1a thip hon yéu ciu phién ban cia
miu nut cua tng dung cin dugc trién khai d6i v6i mau nit nén tang tha
nhét;

thu dugc, theo yéu cau phién ban cuia miu nit cia tng dung
can duoc trién khai d6i véi mau nut nén tang thir nhat, géi nang cap nut
nén tang tht nhit ma dap ng yéu ciu phién ban clia miu nut cua ung
dung can dugc trién khai dbi v6i miu nat nén tang thir nhat;

ning cip nit nén tdng th nhat dugc chi bdo bdi ky hiéu
nhan dang ctia nat nén tang thi nhét bang cach sir dung goéi nang cip nut
nén tang tht nhat;

xac dinh ky hiéu nhan dang ctia ntit ng dung cin dugc nang
clp; va

nang cép nut ung dung dugc chi bdo bdi ky hi€u nhén dang
ctia nt ung dung cin duoc ning cdp bang cach st dung géi trién khai
cta ung dung can duoc trién khai.

Dua vao khia canh th nhat, theo cach thuc thuc hién c6 thé thu
nhét, géi trién khai ctia tng dung can duoc trién khai con bao gdbm mau
méi trong quan ma md ta miu nat cia &ng dung can dugc trién khai, va
ky hiéu nhan dang nang cip dugc mang trong miu mbi twong quan;
hoéc

g6i trién khai cua Gng dung cin duoc trién khai con bao gdém cai
dat loai nat twong Gtng v6i mau nut ca tng dung can duoc trién khai, va
ky hiéu nhan dang nang cdp dwgc mang trong cai dit loai nut.

Dua vao khia canh tht nhit hodc cach thuc thuc hién cé thé tha
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nhat, theo cach thuc thyc hién c6 thé thu hai, viéc xac dinh ky hiéu
nhan dang cta ndt tng dung can dugc nang cip mdt cach cu thé 1a: xac
dinh céc ky hiéu nhan dang ma 13 cla tit ca cac nut ing dung va tuong
tng v6i ky hiéu nhan dang ctia miu nat cia tng dung dugc trién khai,
nhu la ky hiéu nhén dang cua nut ing dung can dugc nang cap; hoic

khi goi trién khai cia tng dung can dugc trién khai con bao gém
ky hiéu nhan dang ma la cua it nhit mot nit ing dung dugc trién khai
va tuong tng véi ky hiéu nhan dang cia miu nut cua ung dung dugc
trién khai, viéc x4c dinh ky hiéu nhan dang cta nat ing dung can dugc
nang cip mot cach cu thé la:

xac dinh ky hiéu nhan dang ma la cuia it nhit mot nut ung dung
duogc trién khai, trong tng vdi ky hiéu nhan dang cia miu nit cia ung
dung dugc trién khai, va dugc chira trong géi trién khai ung dung, nhu
la ky hiéu nhén dang cua nut ing dung can dugc nang cép.

Dua vao khia canh thu nhét, cdch thic thuc hién c6 thé thu nhét,
hodc cach thic thuc hién c6 thé thi hai, theo cach thic thyuc hién cé thé
thr ba, trude khi ning cdp nit nén tang th nhat dugc chi bao bsi ky
hiéu nhan dang cta nat nén tang th&r nhat, phuong phap nay con bao
gdm: thu duge, theo ky hiéu nhan dang cua tng dung duoc trién khai,
tép mé ta duoc luu trit ctia goi trién khai cia ng dung duoc trién khai;

x4c dinh, theo tép mo ta thu duoc cua géi trién khai ciia tng dung
dugc trién khai, ring tép mo ta cua goi trién khai cua ung dung dugc
trién khai mé t4 mau nat nén tang tht hai ma s dung miu nit nén tang
th nhit nhu 13 miu nat ngudn;

thu dugc yéu cdu phién ban ciia niit nén tang th nhait duoc nang
cAp déi voi nut nén tang tht hai, va phién ban cta nut nén tang tht hai;
va

x4c dinh rang phién ban cta nut nén tang tha hai 1a thap hon yéu
cdu phién ban cua nat nén tang thir nhat dugc nang cdp dbi voi nat nén
tang tha hai; va

trude khi nang cldp nat nén tang thtr nhit bing cach st dung géi
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nang cip nut nén tang thu nhét, phuong phap nay con bao gdm:

thu duogc, theo yéu ciu phién ban cua nut nén tang thua nhét dugc
nang cap ddi voi nat nén tang thir hai, géi nang cAp nGt nén tang tha hai
ma dap Ung yéu cau phién ban ctia nit nén tang th nhit duoc nang cép
dbi v6i nit nén tang thi hai; va

nang cip nut nén tang thir hai theo gdi nang cip nat nén tang tha
hai.

Khia canh tht hai theo c4c phuong 4n ctia sang ché d& xuit
phuong phép nang cip ing dung, phuong phép bao gdm cac budc:

tao ra goi trién khai ctia ung dung can dugc trién khai, trong do
g6i trién khai ciia tng dung cdn dugc trién khai md ta mAu nut ciia ing
dung can duogc trién khai, ky hiéu nhan dang cua Uing dung dugc trién
khai, ky hiéu nhidn dang cta mAu ndt nén tang thu nhét, ky hi€u nhéan
dang ctia miu nut cua tng dung dugc trién khai, yéu ciu phién ban cia
mAu nut cua Gng dung cin dugc trién khai déi v4i mau nat nén tang thi
nhét, va ky hiéu nhan dang nang cip chi bao ring miu nut ctia ing dung
cin dugc trién khai duoc st dung dé nang cdp miu nat tng dung dugc
trién khai duoc chi bdo bodi ky hiéu nhan dang cia mau nat cua Ung
dung dugc trién khai;

tao ra yéu cau trién khai tng dung, trong d6 yéu cau trién khai
tng dung bao gém gbi trién khai cua tng dung can dugc trién khai; va

glri yéu céu trién khai tng dung t6i may chu trién khai ng dung.

Dua vao khia canh th@ hai, theo cich thitc thuc hién c6 thé thu
nhét, goi trién khai cua tng dung can dugc trién khai con bao gdm mau
méi twong quan ma md ta mau nit cua tmg dung can dugc trién khai, va
ky hiéu nhan dang ning cip dwgc mang trong miu mdi twong quan;
hoac

g6i trién khai ctia ing dung cin dugc trién khai con bao gom cai
dit loai nut trong ¥ng voi miu nat cia mg dung can duoc trién khai, va
ky hiéu nhan dang nang cip dugc mang trong cai dit loai nit.

Dua vao khia canh th@ hai hodc cach thirc thuc hién c6 thé thw
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nhét, theo cach thtc thuc hién cé thé thu hai, géi trién khai cua tng
dung can duogc trién khai con bao gém ky hiéu nhan dang ma la cua it
nhAt mot nat ung dung dwoc trién khai va tuong Gng véi ky hiéu nhén
dang cua mau nut cia tng dung duoc trién khai.

Dua vao khia canh th hai, cach thirc thuc hién co thé thir nhét,
hodc céch thirc thuc hién ¢ thé tht hai, theo cach thirc thyc hién c6 thé
th ba, trudce khi tao ra goi trién khai cua ung dung can duoc trién khai,
phuong phap nay con bao gdm budc: xac dinh, theo t&p mo ta cla goi
trién khai cua ng dung dugc trién khai, mau nut nén tang thir nhit cua
tng dung duoc trién khai dugc chi bdo boéi ky hiéu nhén dang cla tng
dung dugc trién khai, trong d6 mau nut nén tang thi nhét st dung méu
nut cta tng dung dugc trién khai nhur 13 mau nat ngudn.

Khia canh tht ba theo cdc phuong 4n cia sang ché dé xuit may
chu trién khai tng dung, bao gdm:

modun thu, duoc tao cdu hinh dé: thu yéu cau trién khai ung dung,
trong d6 yéu ciu trién khai tmg dung bao gdbm gbi trién khai cua tng
dung can duoc trién khai, trong d6 goi trién khai cta tng dung can duoc
trién khai mé ta4 miu nat cta tng dung cin dugc trién khai, ky hiéu
nhan dang cua tng dung duoc trién khai, ky hiéu nhan dang cia mau
nut cda ung dung duogc trién khai, ky hiéu nhan dang cua mau nt nén
tang thur nhét, yéu ciu phién ban ctia mau nut ctia tng dung can duoc
trién khai d6i v&i mau nat nén tang thr nhat, va ky hiéu nhan dang nang
cdp chi bdo ring mau nut ctia tng dung can dugc trién khai duoc sur
dung dé nang cidp mau nat ing dung dugc trién khai dugc chi bao boi ky
hiéu nhan dang cia mau nut cla ung dung dugc trién khai; va giri goi
trién khai tng dung cua Gng dung can dugc trién khai téi modun xac
dinh va mddun nang cip;

mddun xéc dinh, dugc tao ciu hinh dé: thu géi trién khai ing dung
ctia ing dung can duoc trién khai duoc giri béi moédun thu, va xac dinh,
theo ky hiéu nhan dang ning cip, rang géi trién khai ctia ing dung can

duoc trién khai 12 goi nang cép cia Gng dung dugc trién khai dugce chi
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bao boi ky hiéu nhan dang cua tng dung dugc trién khai; thu dugc, theo
ky hiéu nhan dang cta ung dung dugc trién khai, ky hiéu nhan dang ma
14 cua nut nén tang tht nhét va tuong ung véi ky hiéu nhan dang cia
miu nat nén tang tha nhit, va thu duoc phién ban clia nit nén tang thi
nhét duge chi bao béi ky hiéu nhan dang cia nit nén tang thir nhét; xac
dinh, theo phién ban cta nat nén tang thi nhét, ring phién ban cia nut
nén tang thr nhit 13 thdp hon yéu cau phién ban ctia mau nit cla Ung
dung can duoc trién khai ddi véi mau nut nén tang thu nhét; va

thu duoc, theo yéu cau phién ban cia mau nut cia Gng dung can
duoc trién khai déi v6i mau nat nén tang thir nhat, goi nang cép nit nén
tang thtr nhat ma dap tng yéu cau phién ban ctia miu nit cla ung dung
cAn duoc trién khai d¢di voi mau nit nén tang tha nhat, va gii goéi nang
cp nut nén tang tht nhat ti modun nang cip; va

mddun nang cap, duoc tao cdu hinh dé thu gbi nang cip nat nén
tang thtr nhat duoc giri boi mddun xac dinh, va nang cdp nuat nén tang
thr nhit duoc chi bdo boi ky hiéu nhan dang ctia nat nén tang tha nhét
bang cach st dung gbi ning clp nht nén tang thir nhét;

trong d6 mdédun x4c dinh con duoc tao cdu hinh dé x4c dinh ky
hiéu nhan dang cta nat tng dung can dugc nang cip theo ky hiéu nhéan
dang cta mau nit cua Gng dung dugc trién khai, va gtri ky hiéu nhén
dang cta nit tng dung can dugc nang cip téi médun nang clp; va

modun nang cdp con duge tao cdu hinh dé thu goi trién khai Gng
dung ctia tng dung cin dugc trién khai dwoc giri béi modun thu, thu ky
hiéu nhan dang cta nut tng dung cidn duoc ning cdp dugc gui boi
mdédun x4c dinh, va ning cdp nat tng dung dwoc chi bao boi ky hiéu
nhan dang cia nat tng dung cin duoc ning cip bang cach st dung goi
trién khai cta tng dung can duoc trién khai.

Dua vao khia canh tht ba, theo cach thtrc thuc hién cé thé thu
nhét, goi trién khai cta tng dung can dugc trién khai con bao gdbm mau
' mbi twong quan ma md ta miu nat ciia tng dung can dugc trién khai, va

ky hiéu nhan dang nang cidp dugc mang trong miu mdi tuong quan;
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hoéac

g6i trién khai cua tng dung cdn duogc trién khai con bao gom cai
dit loai nut twong Ung véi mau nat cua tng dung can duoc trién khai, va
ky hiéu nhan dang ning cdp dugc mang trong cai dat loai nut.

Dua vao khia canh thit ba hodc cach thtrc thuc hién c6 thé thi nhat,
theo cach thirc thuc hién c6 thé tht hai, médun xac dinh dugc tao cau
hinh cu thé dé xac dinh cac ky hiéu nhan dang ma 1a cua tit ca cic nut
tng dung va twong Ung véi ky hiéu nhan dang cia miu nat cla tng
dung dugc trién khai, nhu 1a ky hiéu nhén dang cua nut ung dung can
duoc nang cip; hoic

khi goi trién khai cta ung dung cin dugc trién khai con bao gdm
ky hi€u nhan dang ma la cua it nhéat mot nat tng dung duoc trién khai
va tuong Ung v6i ky hiéu nhan dang cia miu nut cia tng dung duoc
trién khai, viéc xac dinh ky hiéu nhan dang cua nut tng dung can dugc
nang cdp mot cach cu thé la: )

xac dinh ky hiéu nhin dang ma 1a cua it nhit mot nuat ung dung
duoc trién khai, twong ung v6i ky hiéu nhan dang ctia mau nut cua ung
dung duogc trién khai, va dugc chua trong goi trién khai ung dung, nhu
12 ky hiéu nhan dang ctia ntit tng dung cin dugc ning cip.

Dua vao khia canh tht ba, cach thtc thuc hién c6 thé tha nhat,
hodc cach thirc thuc hién c6 thé tht hai, theo céch thic thyc hién c6 thé
thr ba, mddun xac dinh con dugc tao ciu hinh dé:

thu dugc, theo ky hiéu nhan dang cta ung dung dugc trién khai,
tép mo ta dugce luu trit cia goi trién khai cta ung dung duogc trién khai;

x4c dinh, theo tép md ta thu dwgc ctia géi trién khai ctia ung dung
duoc trién khai, ring tép mé ta cia goi trién khai cua ung dung duoc
trién khai mo t4 mau nat nén tang thr hai ma st dung miu nat nén tang
thtr nhat nhu 1a mau nat ngudn;

thu dugc yéu cdu phién ban cta nut nén tang thi nhat dugc nang
cap ddi v6i nht nén tang thr hai, va phién ban ctia nat nén tang thu hai;

x4c dinh ring phién ban cua nit nén tang tht hai 13 thip hon yéu
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ciu phién ban ctia nit nén tang thu nhat dugc nang cap d6i véi nut nén
tang th hai; va

thu dugc, theo yéu ciu phién ban cta nat nén tang thi nhit duoc
nang cip dbi v6i nat nén tang thw hai, géi nang cip nat nén tang th hai
ma dap Gng yéu ciu phién ban cta nit nén tang thir nhat dugc nang cap
dbi v6i nht nén tang th hai; va

modun nang cip con duge tao ciu hinh dé:

nang cip nat nén tang tht hai theo géi nang cdp nat nén tang thu
hai.

Khia canh th@ tu theo cac phuong an ciia sang ché dé xuét thiét bi
ngudi dung, bao gdm:

modun tao, dugc tao cAu hinh dé tao ra goi trién khai cua ung
dung can duoc trién khai, trong d6 goi trién khai cta tng dung cin duoc
trién khai mo t4 miu nat cia ung dung can dugc trién khai, ky hiéu
nhdan dang cua Ung dung dugc trién khai, ky hi€u nhan dang cua mau
nGt nén tang tht nhat, ky hiéu nhan dang cia miu nat cia Gng dung
duoc trién khai, yéu cdu phién ban cia mau nat cua Gng dung can dugc
trién khai d6i v6i mau nat nén tang thir nhat, va ky hiéu nhan dang nang
cdp chi bao ring miu nut ciia tng dung can duoc trién khai duoc sir
dung dé nang cdp mau nit ing dung dugc trién khai dugc chi bao boi ky
hiéu nhan dang ctia mau nut ctia tng dung duoc trién khai, trong do:

mddun tao con dugc tao cdu hinh dé tao ra yéu cdu trién khai tGng
dung, va giri yéu cau trién khai ung dung téi modun gii, trong dé yéu
cdu trién khai tng dung bao gdm géi trién khai cia ing dung can dugc
trién khai; va

modun gui, dugc tao ciu hinh dé thu yéu céu trién khai ung dung
duoc gui bdi moédun tao, va gii yéu cu trién khai tng dung téi may chu
trién khai (mg dung.

Dua vao khia canh thir tu, theo cach thic thuc hién co thé thu nhét,
g6i trién khai cua ung dung cin dugc trién khai con bao gdm mau méi

trong quan ma mo td mau nut cia ung dung can duogc trién khai, va ky
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hiéu nh4n dang nang cip dugc mang trong mau mbi twong quan; hodc

g6i trién khai ctia ung dung can duoc trién khai con bao gdm cai
dat loai nut tuong Ung voi mau nut ctia ung dung can duogc trién khai, va
ky hi€u nhan dang néng cip duwgc mang trong cai dit loai nut.

Dua vao khia canh thir tu hodc céch thuc thuc hién co thé thr nhét,
theo cach thitc thuc hién cé thé thir hai, goi trién khai ciia tmg dung can
duoc trién khai con bao gém ky hiéu nhén dang ma la cua it nhéat mot
nut tng dung dugc trién khai va twong tmg véi ky hiéu nhan dang cia
mAiu nut cta ung dung duoc trién khai.

Dua vao khia canh tht tu, cich thirc thuc hién cé thé thtr nhat,
}hoéc cach thuc tht_rc hién c6 thé tht hai, theo céch thirc thuc hién c6 thé
thr ba, thiét bi nguoi dung con bao gém: mddun xac dinh, dugc tao ciu
hinh dé x4c dinh, theo tép mo ta ctia goi trién khai cua ung dung duoc
trién khai, mau nat nén tang tha nhét cta ung dung duogc trién khai duoc
chi bao bdi ky hiéu nhédn dang cta Ung dung duoc trién khai, trong do
miu nat nén tang tha nhit st dung mau nut ctia tng dung duogc trién
khai nhu 1a m3u nut ngudn.

Khia canh tht nam theo cac phuong 4n cia sang ché dé xuit may
chu trién khai tng dung, bao gém:

bd thu, dugc tao cdu hinh dé thu yéu cdu trién khai ung dung,
trong d6 yéu céu trién khai ung dung bao gdm gbi trién khai cua tng
dung can dugc trién khai, trong d6 goi trién khai ctia tng dung can dugc
trién khai mé t4 mau nat cua ung dung cin duoc trién khai, ky hiéu
nhin dang cua tng dung duoc trién khai, ky hiéu nhan dang ctia mau
nat ctia tng dung duogc trién khai, ky hiéu nhan dang cia miu nut nén
tang thr nhat, yéu cdu phién ban cia miu nut cta Gng dung can duogc
trién khai dbi v6i mau nut nén tang tht nhat, va ky hiéu nhan dang nang
cdp chi bao rang miu nat ctia tng dung can duoc trién khai duoc st
dung dé nang cip miu nat tng dung dugc trién khai dugc chi bao bai ky
hiéu nhan dang cua mau nut cua ung dung duogc trién khai; va gui goi

trién khai ctia rng dung can dugc trién khai téi bo xu ly; va
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bd xt 1y, dugc tao cdu hinh dé:

thu goi trién khai ctia tng dung can duoc trién khai dugc gui boi
b6 thu, va xac dinh, theo ky hiéu nhén dang nang cap, rang géi trién
khai cua tng dung can dugc trién khai 1a g6i nang cip cua tng dung
duoc trién khai duoc chi bao boi ky hiéu nhan dang cua ung dung dugc
trién khai;

thu dugc, theo ky hiéu nhédn dang cua ung dung dugc trién khai,
ky hiéu nhan dang ma la ctia nat nén tang tht nhat va tuong Ung véi ky
hiéu nh4n dang cia miu nit nén tang tha nhét, va thu duoc phién ban
cua nGt nén tang thu nhit dugc chi bdo boi ky hiéu nhan dang ctuia nat
nén tang tht nhat;

x4c dinh, theo phién ban ciia nat nén tang thu nhat, rang phién ban
clia nut nén tang th nhét la thdp hon yéu ciu phién ban clia miu nit
ctia ung dung can duoc trién khai ddi v6i miu nat nén tang thu nhét;

thu dugc, theo yéu ciu phién ban cia mau nit cta Gng dung can
dugc trién khai dbi v6i miu nat nén tang thir nhat, géi nang cap nut nén
tang thr nhat ma dap tng yéu ciu phién ban ctia miu nit ciia tng dung
cAn dugc trién khai déi voi mau nut nén tang thir nhét;

ning cip nat nén tang thir nhit dugc chi bdo bsi ky hidu nhan
dang ctia mau nat nén tang tha nhéit bing cach st dung gbi nang cap nut
nén tang th nhit;

x4c dinh ky hiéu nhén dang cla nut ing dung can duogc nang cap;

nang cip nut ing dung dugc chi bao béi ky hiéu nhan dang cula
nit tng dung can dugc nang cp bang cach sir dung géi trién khai cua
tng dung can duoc trién khai.

Dua vao khia canh th& ndm, theo cach thic thyuc hién co thé thu
nhét, géi trién khai ctia ng dung can duoc trién khai con bao gdm miu
mbi twong quan ma md t4 mau nut clia tng dung can duoc trién khai, va
ky hiéu nhadn dang nang cdp duoc mang trong mau mbi twong quan;

hoac
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g6i trién khai cta ung dung can dugc trién khai con bao gdm cai
dat loai nat twong Gng voi miu nit cia tng dung can duoc trién khai, va
ky hi€u nhén dang nang cip duoc mang trong cai dit loai nut.

Dua vao khia canh thr nam hodc cach thtc thuc hién coé thé tha
nhét, theo cach thtc thuc hién c6 thé thir hai, bd xir 1y duwgc tao cdu hinh
cu thé dé xac dinh cac ky hiéu nhan dang ma Ia cua tdt ca cac nut ung
dung va tuong ung véi ky hi¢éu nhén dang cua mau nut cia tng dung
dwoc trién khai, nhu 1a ky hiéu nhin dang cta nit tng dung can duoc
nang cap; hoic

khi g6i trién khai ctia tng dung can duoc trién khai con bao gom
ky hiéu nhan dang ma la cua it nhit mot nut ung dung duogc trién khai
va tuong ung v6i ky hiéu nhan dang ctia mau nat cta tng dung dugc
trién khai, viéc xac dinh ky hiéu nhan dang cua nlt Gtng dung can duogc
nang cip mét cach cu thé la:

x4c dinh ky hiéu nhdn dang ma la cua it nhit mét nat tng dung
dugc trién khai, twong tng véi ky hiéu nhan dang cia mau nt ciia tmg
dung duoc trién khai, va dugc chira trong goi trién khai ung dung, nhu
la ky hiéu nhan dang cta nut tng dung can dugc nang cap.

Dua vao khia canh thtt ndm, cach thirc thuc hién c6 thé thar nhat,
hodc cach thic thuc hién cé thé tht hai, theo cach thuc thuc hién c6 thé
thr ba, bo xtr ly con dugc tao cdu hinh dé:

thu dugc, theo ky hiéu nhin dang cua tng dung duogc trién khai,
tép mod ta duoc luu trit cia goi trién khai cua tng dung duoc trién khai;

x4c dinh, theo t8p md ta thu dugc cua goi trién khai cua tng dung
duoc trién khai, ring tép mo ta cta gobi trién khai ciia ing dung duoc
trién khai mé ta mau nut nén tang th hai ma st dung mau nut nén tang
th&r nhat nhu 12 mau nit ngudn;

thu dugc yéu ciu phién ban ctia nGt nén tang th nhat dugc ning
cp dbi véi nit nén tang thu hai, va phién ban ctia nit nén tang thi hai;

x4c dinh rang phién ban cia nat nén tang tht hai 1a thip hon yéu

cau phién ban cta nut nén tdng thr nhat dugc nang cap doi véi nut nén
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tang tht hai;

thu duoc, theo yéu ciu phién ban ciia niit nén tang tha nhéit duoc
nang cip dbi v4i nat nén tang th hai, géi nang cAp nat nén tang thi hai
ma dap tng yéu ciu phién ban ciia nit nén tang thir nhit dugc nang cip
ddi v6i nut nén tang thi hai; va

nang cip nut nén tang tht hai theo géi ning cAp nat nén tang thu
hai.

Khia canh tht sdu theo cac phuong an ciia sang ché d& xuat thiét
bi ngudi dung, bao gdm:

bo xu ly, dugc tao cAu hinh dé: tao ra goi trién khai cta ung dung
cin dugc trién khai, trong d6 géi trién khai ctia tng dung can duoc trién
khai md ta miu nut cua ung dung can duogc trién khai, ky hiéu nhan
dang cua tng dung duoc trién khai, ky hiéu nhan dang cua mau nat nén
tang ther nhat, ky hiéu nhan dang cia mau nut cia ung dung duge trién
khai, yéu cdu phién ban cia miu nut cta ung dung can dugc trién khai
dbi v6i mAu nut nén tang tht nhat, va ky hiéu nhan dang nang cép chi
bdo rang mau nut ctia ung dung can duogc trién khai duoc s dung dé
nang cdp mau nat tng dung dwgc trién khai duoc chi bao boi ky hiéu
nhén dang cia mau nut cia tng dung dugc trién khai;

tao ra yéu cau trién khai Gng dung, trong d6 yéu cau trién khai
tng dung bao gdm gbi trién khai cua ing dung can duoc trién khai; va

gli yéu cdu trién khai tng dung t&i bo truyén; va

bo truyén, duoc tao ciu hinh dé thu yéu cau trién khai ung dung
duoc giri boi bd xir 1y, va giri yéu cau trién khai tng dung téi may chi
trién khai tng dung.

Dua vao khia canh thr sdu, theo cach thirc thuc hién c6 thé thu
nhét, goi trién khai cta tng dung can dugc trién khai con bao gdm méu
mbi twong quan ma mé ta miu nat clia tng dung can duge trién khai, va
ky hiéu nhan dang ning cip duoc mang trong mau mdi twong quan;
hodc

goi trien khai cua ing dung can dugc trién khai con bao gém cai
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dat loai nat twong Ung véi miu nit cla ung dung can duoc trién khai, va
ky hiéu nhan dang nang cAp duoc mang trong cai dit loai nut.

Dua vao khia canh thr sau hoac cach thtc thuc hién cé thé thu
nhét, theo cach thtrc thuc hién c6 thé tht hai, goi trién khai cta tng
dung can duoc trién khai con bao gdbm ky hiéu nhan dang ma 13 cua it
nh4t mot nut tng dung duoc trién khai va twong Gng véi ky hiéu nhan
dang cia mau nut clia tng dung dugc trién khai.

Duya vao khia canh tho sdu, cach thirc thuc hién cé thé thir nhat,
hoidc cach thuc thuc hién c6 thé thi hai, theo cach thirc thuc hién c6 thé
thir ba, bd xt ly con dugc tao ciu hinh dé: x4c dinh, theo tép mo ta cla
g6i trién khai cua ing dung dugc trién khai, mAu nat nén tang thi nhat
cua ung dung duoc trién khai dugc chi béo boi ky hiéu nhan dang cua
tng dung dugc trién khai, trong d6 miu nat nén tang thw nhét sir dung
mAu nut cia tng dung duoc trién khai nhu 1a miu nat ngudn.

C6 thé biét duoc tir cdc giai phap néu trén rang tép mo ta mg
dung trong goi trién khai cta Gng dung can dugc trién khai mé ta yéu
cdu phién ban ctia miu nut cta Ung dung cin dugc trién khai dbi véi
mau nut nén tang thtr nhit. Khi may cha trién khai tng dung xac dinh
ring phién ban cia nat nén tang thir nhat 1a thap hon yéu cau phién ban
clia mau nut cia tng dung can duge trién khai d¢di véi mau nht nén tang
th&r nhat, may chu trién khai tng dung thu dugc géi ndng cip nat nén
tang thtr nhéit theo yéu ciu phién ban clia miu nut cta ung dung can
duoc trién khai déi véi miu nat nén tang tha nhit. Sau d6, may chu
trién khai tng dung nang cdp nit nén tang thir nhét theo gbi nang clp
nit nén tang th nhit thu duoc. Theo cach nay, phién ban cua nit nén
tang thr nhit duoc ning clp dap ung yéu ciu phién ban cia mau nut cia
tmg dung can duoc trién khai ¢6i véi mau nat nén tang thir nhét, nhd do6

dam bao rang tng dung duoc nang cip cé thé chay binh thudng.
M6 ta vin tat cac hinh vé
DPé mo ta cac giai phap k¥ thuat theo cac phuong an cua sang ché
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mdt cach rd rang hon, phan sau day mo ta van tit cac hinh v& kém theo
cin dé mo ta cac phuong an hoic ky thuat da biét. RS rang 13, cac hinh
v& kém theo trong phin mo ta sau day chi thé hién mot vai phuong an
cia sang ché, va ngudi co trinh d6 trung binh trong linh vuc ky thuét
twong Ung van c6 thé din ra cic hinh v& khéc tir cac hinh v& kém theo
nay ma khéng cé cac sy nd lyc séang tao.

Fig.1A la so dd céu trac gian luge ciia mau dich vy dugc mé ta boi
tép mo ta trién khai tng dung ma phuong phép nang cip tng dung duogc
dua vao theo phuong an cua sang ché;

Fig.1B 1a so d6 céu tric gian lugc cua ké hoach tuong ung véi
Fig.1A theo phuong an cua sang ché;

Fig.2 1a luu db gian lugc cua phuong phép ning cap ung dung
theo phuong an cua sang ché;

Fig.3 1a luvu db gian lugc cua phuong phép néing cip ung dung
theo phuong an cua sang ché;

Fig.4 1a lvu db gian lugc cua phuong phép nang cip ung dung
theo phuong an cua sang ché;

Fig.5 1a so d6 gian lugc cuia viéc xac dinh, béi may chu trién khai
ung dung theo md ta cia goi trién khai ung dung A va mo ta ctia gobi
tridn khai Gmg dung B, viéc ning cap clia nat ing dung theo phuong
an cta sang ché;

Fig.6 1a luu d6 gian lugc cla viéc nang cip, boi may chu trién
khai tng dung, nit ing dung dugc trién khai theo phwong 4n ciia sang
ché;

Fig.7 1a so db gian lugc cta gbi trién khai cta Gng dung can duogc
tridn khai theo phuong an cia sang ché;

Fig.8 13 so db cdu triic gian lugc ctia may chu trién khai tng dung
theo phuong an cua sang ché;

Fig.9 1a so dd cdu tric gian lugc cula thiét bj ngudi dung theo
phuong an cua sang ché;

Fig.10 14 so db cdu tric gian lugc cla thiét bi ngudi dung khac
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theo phuong an clua sang ché;

Fig.11 1a so dd cAu trac gian luge clia may chu trién khai tng
dung khac theo phuong an cua sang ché; va

Fig.12 1a so dd céu truc gian luge cia thiét bi nguodi dung khéc
theo phuong 4n ciia sang ché.

Mo ta chi tiét sang ché

Phan duédi ddy mo ta mot cach rd rang cac giai phap ky thuat theo
cdc phuong 4n ciia sang ché c6 dwa vao céc hinh v& kém theo theo cac
phuong 4n clua sang ché. R rang 13, cac phuong an dugc md ta chi la
mdt vai ma khong phai 1a tit ca cac phuong 4n cua sang ché. T4t ca cac
phuong an khac dat duoc bdi nguoi cé trinh d6 trung binh trong linh
vuc k¥ thuat tuong ung dua trén cdc phuong 4an cua sang ché ma khong
¢6 céc su nd lyc sang tao s& nim trong pham vi bao hd cla sang ché.

Phuong 4n cta sang ché d& xudt phuong phap nang cip tng dung
ma c6 thé duogc 4p dung téi chudn TOSCA, hoic c6 thé dwoc ap dung toi
khia canh khac va khong bi giéi han & chuin TOSCA. Nhu dugc thé
hién trén Fig.1A, phuong phap nang cip tng dung bao gdm:

Theo phuong 4n cia sang ché, théng tin dugc yéu cau dé trién
khai tng dung dugc mé ta trong goéi trién khai ing dung cé tén luu trit
dich vu dam may (Cloud Service Archive - CSAR) trén may chu trién
khai tng dung. Goéi trién khai tng dung bao gdm it nhat mot tép mo ta
trién khai tng dung v6i phdn mé rong tén tap 1a ste. Tép mo ta trién
khai Gng dung *.ste c¢6 thé st dung ngén ngit XML dé mo ta thong tin
trién khai cia tng dung. Thanh phan gbc cla tép md ta trién khai Gng
dung *.ste 13 mau dich vu. Nghia 13, theo phuong 4n cua sang ché, miu
dich vu c6 thé duogc st dung dé mé ta hoan toan thong tin vé tng dung
ma cdn duoc trién khai. Cac thanh phan con ciia tép mo ta trién khai tng
dung *.ste bao gdm mau céu trac lién két TopologyTemplate, loai nut
NodeType, mau nut NodeTemplate, loai mdi tuwong quan

RelationshipType, miu mbi tuong quan RelationshipTemplate, dinh

-17-



22293

bién BoundaryDefinitions, va tuong tw. Mdi twong quan gitta thanh
phan gbc va thanh phan con trong tép mo ta trién khai tng dung dugc
thé hién trén Fig.1A. Fig.1A 1a so dd c4u tric gian lugc ciia mau dich vy
dugc md ta boi tép mo ta trién khai tng dung ma phuong phép nang cap
ung dung dugc dua vao theo phuong an cua sang ché.

Nhu dugc thé hién trén Fig.1A, theo phuong 4n cua sang ché,
TopologyTemplate dugc st dung dé thé hién cu trac lién két Gtng dung.
CAu tric lién két ung dung bao g@)m c4c mau nat dbi v6i bén nit al, a2,
a3, va a4, nghia la, mdi miu nut biéu dién mdt nut ctia mot trién khai
tng dung (nghia 13, néu ung dung dugc trién khai nhiéu 1an, mdi mau
nut tuong Uung véi nhiéu nat cta loai nay). Ky hiéu nhan dang cta mdi
mau nat duwgc bd tri trong cdu trac lién két ung dung. Loai ctia mdi
NodeTemplate duogc xac dinh bdi NodeType (thudc tinh loai cua
NodeTemplate ma md td NodeType tuong Ung vdéi NodeTemplate).
NodeType xac dinh thudc tinh (dugc xac dinh béi Properties (cac thude
tinh)) cta nut, giao dién (dugc xac dinh bdi tdp giao dién Interfaces)
cda nut, va tuong tu. NodeTemplate 1a vi du cia NodeType.

Mbi NodeType tuong tmg véi mot cai dit loai nut (NodeType
Implementation - NTI). NTI mé ta théng tin vé mau gia trién khai cua
nut twong ung véi NodeType va thong tin vé cdc mau gia phwong phép
cua tit ca cac phuong phép dwoc chira trong Interface trong NodeType.

MSbi dudng miii tén ndi téi nut trong cdu trac lién két tng dung,
(TopologyTemplate) 14 mot RelationshipTemplate. M&u mdi twong quan
tuong ng v6i mau nat tng dung.

MObi géi trién khai tng dung con bao gdm ké hoach (Plan), nhu
duoc thé hién trén Fig.1B. Fig.1B Ia so dd céu truc gian lugc ciua ké
hoach twong ng véi Fig.1A theo phuong 4n cuia sang ché. K& hoach 1a
tién trinh cong viéc cb thé duogc thuc hién, va thuc té, 1a tién trinh cong
viéc bao gdm nhiéu phuong phép duoc tham chiéu. Viéce thuc hién tién
trinh cong viéc vé thuc té 1a thuc hién mau gia phuong phép twong tng

v6i mbi phuorng phap tao thanh tién trinh c6ng viéc. Khi ké hoach dugc
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thuc hién, mdy chu trién khai ing dung chay, theo dinh nghia trong ké
hoach, miu gia phuong phép tuong (mg véi phuong phap tuong tng véi
mdi nhiém vu mdt cach tudn ty. Vi du, dua vao Fig.1B, ké hoach bao
gém cac nhiém vu cl, ¢2, va c3. Theo dinh nghia trong ké hoach, khi ké
hoach duogc thuc hién, nhiém vu cl, nhiém vu c2, va nhiém vu ¢3 dugc
thwe hién mot cach tuln ty, trong d6 cl, c2, va c¢3 1a cac phuong phap
tuong Ung voi Interface trong NodeType.

Ngoai ra, mdi ServiceTemplate bao gdm bién (duoc xac dinh boi
BoundaryDefinitions). Mt vai thanh phadn duwoc xac dinh trong
ServiceTemplate dugc trinh  dién téi ngudi dung trong
BoundaryDefinitions, trong d6 cac thanh phan 12 NodeTemplate, miu
gia trién khai, mau gia phuong phap, va tuong tu néu trén.

C6 thé biét duoc tir phdn md ta néu trén raing mot goi trién khai
ing dung bao gém théng tin dwgc yéu cdu dé trién khai tng dung, vi dy,
t8p mo ta trién khai tng dung, ké hoach, mau gia trién khai cua nit, va
miu gia phuong phap ctia mdi phwong phap. Tép mé ta trién khai tng
dung mé ta cdu tric lién két toan bd cua wng dung, thong tin vé mau gia
trién khai cta nut trong cdu tric lién két, thong tin vé phuong phap
trong mau nut trong ciu truc lién két, va thong tin va budc ctia mau gia
phuong phéap ctia miu nut trong ciu tric lién két.

Cu thé, cac miu nut va mdi twong quan légic giita cdc mau nit
duoc mo ta trong cdu truc lién két. Theo phuong an cia sang ché, céac
mau nuat trong cau tric lién két c6 thé bao gdm: miu nat Gng dung va
mau nat nén tang. Mau nut Gng dung lién quan dén nut cia Gng dung
can duoc trién khai ma duoc duy tri va dugc st dung boi thiét bi nguoi
dung, va mau nat nén tang lién quan dén nat cia Ung dung cén duoc
trién khai ma duoc chay va duoc duy tri béi may chu.

Fig.2 1a luu d6 gian lugc cua phuong phap nang cdp ung dung
theo phwong 4an cia sang ché. Phuong phép theo phuong 4n nay duge
thyc hién boi mdy chu trién khai tng dung. Nhu dugc thé hién trén

Fig.2, phuong phap nay bao gdm:
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Budc 201. Thu yéu cdu trién khai ing dung, trong d6 yéu cau trién
khai tmg dung bao gdm goi trién khai ciia ing dung can dugc trién khai.
G6i trién khai cta tng dung can duogc trién khai mo td mau nit cia tng
dung cin dugc trién khai, ky hiéu nhan dang cta Gng dung dugc trién
khai, ky hiéu nhan dang ctia miu nat cta ung dung dugc trién khai, ky
hiéu nhédn dang cua mau nGt nén tang tha nhét, yéu cau phién ban cua
mAu nut cua Gng dung can dugc trién khai dbi véi mau nut nén tang thu
nhét, va ky hiéu nhan dang nang cip chi bao ring mau nat cia tng dung
cin duoc trién khai duoc st dung dé ning cdp miu nut cua tng dung
duoc trién khai dugc chi bdo boi ky hiéu nhan dang cia miu nut cua
tng dung dugc trién khai.

Cu thé, miu nt cta ung dung can duoc trién khai, ky hiéu nhén
dang cua ung dung duoc trién khai, ky hiéu nhan dang ctia mau nut nén
tang thu nhét, ky hiéu nhan dang cua mau nat clia tng dung duoc trién
khai, yéu cau phién ban ctia miu nat ciia tng dung can dugc trién khai
dbi voi mau nat nén tang th nhat, va ky hiéu nhan dang nang cép chi
bao réng mau nut cia Ung dung can duogc trién khai dugce st dung dé
nang cdp miu nut cua tmng dung duoc trién khai duoc chi bao béi ky
hi€u nhan dang cua mau nut ciia tng dung duoc trién khai déu dugc mo
ta trong tép mé ta tng dung. MAu ndt nén tang duoc chi bao bai ky hidu
nhan dang ctia miu nit nén tang thi nhit va mau nit tng dung dugc chi
béo boi ky hiéu nhan dang ctia miu nut cia ung dung duoc trién khai
duoc md ta trong tép md ta trong géi trién khai tng dung duoc chi bao
béi ky hiéu nhan dang cua tng dung duoc trién khai.

Theo phuong an ciia sang ché, ky hiéu nhan dang ning cip chi bao
réng mau nat cla tng dung can dugc trién khai duogc st dung dé nang
cdp miu nut cua ung dung duoc trién khai dugc chi bao béi ky hiéu
nhén dang cua mau nit cia tng dung duogc trién khai c6 thé dugce biéu
dién boi PatchFor. Ky hiéu nhén dang ning cép lién quan dén ky hiéu
nhan dang nang cip chi bao ring mau nut cia Gng dung can duoc trién

khai duogc st dung dé nang cap mau nut cia Ung dung duogc trién khai
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duoc chi bao boi ky hiéu nhan dang cia mau nut cia ung dung duge
trién khai. Goi trién khai cta tng dung can duoc trién khai con bao gdm
maiu méi twong quan ma md td miu nat cia Ung dung can duoc trién
khai, va ky hiéu nhan dang nang cip dugc mang trong mau méi tuong
quan; hodc goi trién khai cua ung dung can dugc trién khai con bao gdm
cai dit loal nut twong Ung véi miu nat ctia ing dung can duoc trién khai,
va ky hi€u nhén dang nang cdp duoc mang trong cai dit loai nut.

Luu y rang mot ung dung dugc trién khai bao gébm nhiéu nit,
trong d6 nat twong duong vi mddun, vi du, ung duyng tinh cudc bao
gdm médun co s& dit liéu, médun quan ly, va twong ty. Khi tng dung
cin duogc trién khai, thiét bi ngudi dung tao ra goéi trién khai cia tng
dung cin duoc trién khai va gii goéi trién khai cta tng dung can duogc
trién khai t6i may chu trién khai tng dung bang cach sir dung yéu cau
trién khai tng dung. Sau khi thu géi trién khai img dung, may cht trién
khai tng dung thuc hién viéc trién khai tng dung theo tép mo ta trién
khai tng dung, mau gia trién khai, miu gia phuong phap, va ké hoach
cuia g6i trién khai tng dung. Cu thé, trién khai ing dung bao gom trién
khai khoi tao, cap nhat, nang cép,hoécloaituong'uL'Theo phuong an
clia sang ché, gia thiét ring goi trién khai cta tng dung can duge trién
khai 1a goi nang cip dé nang cap tng dung duoc trién khai.

Cu thé, mdi khi géi trién khai tng dung dwgc thu, may chu trién
khai tng dung ghi tit ca thong tin mé ta ung dung trong goi trién khai
ung dung trong co s& dir liéu.

Budc 202. Xac dinh, theo ky hiéu nhan dang nang cip, ring goi
trién khai ctia ing dung cin duoc trién khai 13 goéi ning cip cia ung
dung duoc trién khai duoc chi bao boi ky hiéu nhan dang cta tng dung
duogc trién khai.

Cu thé, may chﬁ.uién.khajling dung xac dinh, theo ky hiéu nhan
dang ning cip duoc mang trong miu mbi twrong quan ma mo ta miu nut
ciia tng dung cin duoc trién khai, hoic theo ky hiéu nhan dang nang

cip dugc mang trong cai dit loai nut tuong Gng v6i mau nht cla Ung
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dung cin dugc trién khai, ring goi trién khai ctia tng dung can duoc
trién khai l1a géi nang cap dbi véi tng dung duoc trién khai.

Budc 203. Thu dugc, theo ky hiéu nhan dang ctua tng dung dugc
trién khai, ky hiéu nhan dang ma 1a cua nit nén tang thtr nhat va tuong
trng véi ky hiéu nhén dang cua mau nat nén tang thu nhét, va thu duoc
phién ban cua nut nén tang thir nhat dugc chi bdo béi ky hiéu nhan dang
clia nut nén tang thir nhat.

Cu thé, may chu trién khai ung dung luu trit phién ban hodc kha
nang cua mdi nit ciia mdi mg dung dugc trién khai. M4y chu trién khai
trng dung thu dugc, tir thong tin phién ban dugc luu trit cua mdi ndt nén
tang cta tmg dung dugc trién khai va theo ky hiéu nhan dang cua tng
dung duoc trién khai, phién ban cta nit nén tang th@ nhat twong ung
v6i ky hiéu nhan dang ctia mau nat nén tang th nhat. Ngoai ra, theo
yéu cau phién ban ctia mau nlt cua Ung dung can duoc trién khai dbi véi
mau nut nén tang tht nhit va phién ban thu dugce cia nit nén tang thir
nhét, may chi trién khai tng dung x4c dinh ring phién ban ciia niit nén
tang thr nhat 13 thdp hon yéu cdu phién ban cia miu nit cla ung dung
cin duoc trién khai dbi véi maiu nut nén tang tha nhét.

Phién ban clia nat nén tang tha nhit 13 thdp hon yéu cau phién ban
ctia miu nat cta tng dung can duoc trién khai d6i v6i mau nut nén tang
thtr nhat nghia 1a s6 phién ban cta phién ban cta nut nén tang thir nhét
it hon so véi sb phién ban duoc chi bao bai yéu ciu phién ban cia mau
nut cia ang dung cin duoc trién khai ddi v&i mau nat nén tang thu nhét.

Buéc 204. Xac dinh, theo phién ban cla nat nén tang tha nhit,
rang phién ban ciia nit nén tang thu nhét 13 thdp hon yéu ciu phién ban
ctia miu nut cua tng dung can duoc trién khai ddi véi mau nut nén tang
thr nhat.

Budc 205. Thu duge, theo yéu cau phién ban ctia mau nut ciia ing
dung cin duogc trién khai d6i v6i mau nut nén tang thr nhit, goéi nang
cdp nat nén tang thu nhait ma dap Gng yéu cdu phién ban ctia miu nit

cua ung dung can duogc trién khai doi v6i mau nit nén tang thir nhat.
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Cu thé, may chu trién khai tmg dung thu dugc, theo yéu cau phién
ban ctia mau ndt cia tng dung can dugc trién khai d6i véi miu nat nén
tang th nhat, goi nang cip nat nén tang thr nhat ma dap tung yéu cau
phién ban cta miu nit cia Gng dung can dugc trién khai doi véi mau
nat nén tang thi nhét.

Buéc 206. Nang cip nat nén tang thw nhat duoc chi bdo béi ky
hiéu nhan dang cta nat nén tang tht nhét bang cach st dung goi nang
cp nut nén tang thtr nhét.

Mot cach tuy chon, goi trién khai cta Ung dung can duoc trién
khai c6 thé khoéng bao gdm ky hiéu nhan dang cua nut ung dung dugc
trién khai. Khi goi tridn khai tng dung khong bao gém ky hiéu nhan
dang cta nut tng dung duoc trién khai, may chu trién khai tng dung cé
thé thu dugc, theo ky hiéu nhan dang cua ung dung duoc trién khai, céc
ky hiéu nhan dang ma la cua tAt ca cac nit nén tang thir nhat va twong
tmg v6i ky hiéu nhan dang cia mau nut nén tang thir nhat, va st dung
g6i ning cdp nit nén tang tht nh4t dé nang cip nut nén tang thu nhat
duoc chi bdo béi ky hidu nhan dang cia mdi nit nén tang thi nhat.

Xt 1y nang cép la twong tw nhu x 1y ning cip trong k¥ thuat da
biét, va cac chi tiét khéng dugc mo ta lai trong sang ché.

Budc 207. Xac dinh ky hiéu nhan dang cua nut ung dung can duoc
nang cap.

Cu thé, may chu trién khai img dung cé thé x4c dinh cac ky hiéu
nhan dang ma 13 cia tit ca cc nit ing dung va twong ung véi ky hiéu
nhén dang ciia miu nat cta tng dung duogc trién khai, nhu 13 ky hiéu
nhan dang cta nut tng dung cin dugc nang cap.

Ngoai ra, khi goi trién khai ctia tng dung can dugc trién khai con
bao gdm ky hiéu nhan dang ma 13 cta it nhat mot nat ung dung duogc
trién khai va tuong @ng voi ky hiéu nhan dang cia miu nit cla tng
dung dugc trién khai, viéc xac dinh ky hiéu nhan dang ctia nat tng dung
can duoc nang cép mot cach cu thé 1a: xac dinh ky hiéu nhan dang ma 1a

cua it nhat mot nat ung dung duwoc trién khai, twong tng véi ky hiéu
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nhin dang cia mau nat cia Gng dung dugc trién khai, va duoc chua
trong gobi trién khai tng dung, nhu 13 ky hiéu nhan dang cia nut tng
dung can duoc nang cap.

Bude 208. Nang cip nit ung dung duge chi bdo béi ky hiéu nhéan
dang cia nut tng dung can duogc nang cdp bing cach st dung géi trién
khai cta tng dung can dugc trién khai.

Mot cach tuy chon, khi géi trién khai ing dung bao gém ky hiéu
nhan dang ma 14 cua it nhit mdt nat tng dung va tuong g véi ky hiéu
nhin dang cia mau nut cla Ung dung dugc trién khai, may chd trién
khai ung dung c6 thé st dung goi trién khai ctia ung dung cén duogc
trién khai d¢é nang cép nit tng dung dugc chi bdo boi ky hiéu nhan dang
ctia nat tng dung dugc trién khai.

Moét cach tuy chon, viéc ning cip nut tng dung dugc chi bao béi
ky hiéu nhén dang cua nut ing dung can dugce nang cip mot cach cu thé
l1a: thu dugc cac ky hiéu nhan dang ma la cua tit ca cac nut ung dung
duoc trién khai va tuong tng voi ky hiéu nhan dang cia miu nat cla
tng dung duoc trién khai; va nang cAp nut tng dung dugc chi bao béi
ky hiéu nhan dang ctia mdi nat tng dung dugc trién khai bang cach st
dung géi trién khai cta ung dung can duoc trién khai.

Do goi trién khai ctia Gng dung cin dugc trién khai 1a goi nang
cip, ké hoach (plan) cia géi trién khai cta ing dung can dwoc trién khai
12 ké hoach nang cdp. Nut Gng dung tuong tng c6 thé dugc ning cép
theo k& hoach nang cép.

Do d6, tép md ta tng dung trong gbi trién khai cla ing dung can
duoc trién khai mé ta yéu ciu phién ban clia mau nut ciia ung dung can
duoc trién khai dbi v6i miu nut nén tang th nhat. Khi may chu trién
khai tng dung xé4c dinh ring phién ban cta nit nén tang thr nhat 1a thap
hon yéu ciu phién ban cia miu nit cua tng dung can duoc trién khai
dbi v6i mAu nut nén tang th nhit, mdy cha trién khai ung dung thu
duoc gbi nang cdp nat nén tang thd nhét theo yéu cdu phién ban cla

mau nut cia ing dung can dugc trién khai déi vdi mau nut nén tang th
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nhit. Sau d6, may chu trién khai tng dung nang cdp nat nén tang tha
nhét theo gbi nang cép nut nén tang th nhit thu dugc. Theo cach nay,
phién ban cta nut nén tang thtt nhit dugc ning cdp dap ung yéu cau
phién ban cia miu nut cta tng dung can dugc trién khai déi véi miu
nat nén tang tht nhat, nho d6 dam bao ring ung dung dugc nang cap co
thé chay binh thuong.

Trudc bude 206, té€p mo ta duoc luu trit cta géi trién khai ctia ing
dung duogc trién khai thu dwoc theo ky hiéu nhan dang cua Gng dung
duoc trién khai; dugc xac dinh ré‘mg, theo tép mo ta thu dugc cia goi
trién khai cta Gng dung dugc trién khai, tép mo ta clia gbi trién khai cia
ung dung dugc trién khai mé t4 miu nat nén tang th hai ma s dung
Inéunﬁtnénténgth&tﬂﬁinhulérn&lnﬁtnguén;yéucéu}ﬂﬂénbéncﬁa
nut nén tang tht nhit dugc nang cdp dbi voi nat nén tang tht hai, va
phién ban cua nut nén tang tht hai thu dugce; va duge xac dinh ring
phién ban cta nut nén tang thir hai 1a thap hon yéu ciu phién ban cua
nut nén tang thir nhit duoc nang cap ddi véi nut nén tang th hai. Trudc
khi nang cp nit nén tang thu nhat bing cach st dung géi nang cAp nat
nén tang thu nhat, phuong phap nay con bao gdm: thu duoc, theo yéu
cdu phién ban ctia nit nén tang tht nhit dugc ning cdp d6i voi nut nén
tang tha hai, goi nang cdp nut nén tang th@ hai ma dap ung yéu cau
phién ban cua nut nén tang th nhat dugc nang cip déi v&i nat nén tang
tht hai; va nang cip nat nén tang thr hai theo géi nang cAp nut nén tang
th( hai.

Ngoai ra, viéc thu dugc phién ban cua nut nén tang thtr hai mot
cach cu thé 1a: thu duoc ky hi€u nhén dang cua nut nén tang thu hai theo
ky hiéu nhan dang ctia miu nit nén tang thw hai va ky hiéu nhan dang
clia nGt nén tang tht nhat, trong d6 ky hiéu nhan dang cua nat nén tang
tht hai tvong Ung vé6i ky hiéu nhan dang ctia mau nut nén tang th hai
va sb trién khai 1a trong ty nhu sb twong ing véi ky hidu nhan dang cia
nGt nén tang tht nhat.

Ngoai ra, sau khi x4c dinh ring tép mo ta cua gbi trién khai cla
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ung dung dugc trién khai mé t4 mau nat nén tang tht hai ma s dung
mAu nat nén tdng th nhit nhu 1a miu nut ngudn, may chu trién khai
ung dung thu dugc yéu cau phién ban ctia nut nén tang tht nhat duoc
nang cAp déi v6i nut nén tang thir hai, va phién ban cua nit nén tang thir
hai.

Phuong an cua sang ché dé xuét phuong phap nang cip Gng dung.
Phuong phép nay co thd dugc thuc hién béi thiét bi ngudi dung. Nhu
duoc thé hién trén Fig.3, phuong phap nay bao gdm:

Budc 301. Tao ra goi trién khai ciia tng dung can duge trién khai,
trong d6 gbi trién khai ctia ing dung cin dugc trién khai mé ta mau nat
cua tng dung can dugc trién khai, ky hiéu nhéan dang clia miu nat nén
tang thtr nhét, ky hiéu nhan dang cua miu nat cua wng dung duoc trién
khai, yéu cdu phién ban cia mau nut cua ung dung can dugc trién khai
dbi v4i mAu nut nén tang th nhat, va ky hiéu nhan dang nang clp chi
b4o rang miu nut ctia Gtng dung can duoc trién khai duoc sir dung dé
nang cidp miu nit cia tng dung duge trién khai dugc chi bao boi ky
hiéu nhan dang cia miu nit cta ng dung dugc trién khai.

Géi trién khai cta tng dung can duoc trién khai con bao gdm mau
mbi trong quan ma md ta mau nit cia ing dung can duogc trién khai, va
ky hiéu nhan dang néng cdp dugc mang trong miu méi twong quan ma
mo ta mau nut cia ng dung cin duoc trién khai; hodc goi trién khai cua
tng dung can dugc trién khai con bao gdm cai dit loai nut twong Ung
v6i mau nat cia ung dung can dugc trién khai, va ky hiéu nhén dang
nang cip duoc mang trong cai dit loai ntt. Ky hiéu nhan dang nang cap
l1a ky hiéu nhén dang nang cip chi bao rang mau nut cia ung dung can
duoc trién khai dugce st dung dé nang cip mau nut cla ing dung duge
trién khai dugc chi bdo béi ky hiéu nhan dang ctia miu nat cla ung
dung duoc trién khai.

Budce 302. Tao ra yéu cdu trién khai ung dung, trong d6 yéu cau
trién khai ung dung bao gébm géi trién khai ctia ng dung can duoc trién

khai.
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Buéc 303. Gui yéu cdu trién khai tng dung téi may chu trién khai
ung dung.

C6 thé biét duogc tir giai phap néu trén ring tép mod ta ung dung
trong goi trién khai ctia ung dung cdn dugc trién khai mé ta yéu cdu
phién ban cia mau nut cua ung dung can duoc trién khai d6i voi mau
nit nén tang th nhat. Do d6, khi x4c dinh ring phién ban cta nit nén
tang tha nhat 1a thdp hon yéu ciu phién ban ctia miu nut cua Ung dung
cAn duoc trién khai déi voi mau nat nén tang tha nhit, may cha trién
khai tng dung c6 thé thu dugc goéi nang cAp nut nén tang tha nhét theo
yéu cau phién ban ctia miu nit ctia tng dung can duoc trién khai d6i véi
mAu nat nén tang th& nhit. Sau dé, may chu trién khai Gtng dung nang
cdp nut nén tang thu nhét theo géi nang cip nit nén tang th nhat thu
duoc. Theo cach nay, phién ban céia nat nén tang tht nhit dwoc ning
cip dap ung yéu ciu phién ban ctia mau nut cia Gng dung can duoc
trién khai déi v6i mau nat nén tang tht nhat, nho d6 dam bao ring ung
dung dugc nang cip c6 thé chay binh thuong. Cu thé, sau khi thu goi
trién khai cta Ung dung cin dugc trién khai, may chi trién khai tmg
dung c6 thé thuc hién thao tac bt ky dugc thyc hién béi may chu trién
khai irng dung ma dugc mo ta trén Fig.2. Cac chi tiét khong dugc mo ta
lai theo phwong 4n ctia sang ché.

Ngoai ra, géi trién khai cta tng dung can duogc trién khai c6 thé
con bao gém ky hiéu nhdn dang ma la cua it nhit mot nat ung dung
duogc trién khai va twong tung véi ky hiéu nhan dang ctia mau nit cia
tng dung dugc trién khai, sao cho may chu trién khai Gtng dung st dung
gbi trién khai ctia tng dung cin duogc trién khai dé nang cip nut tng
dung dugc chi bdo boi ky hi€u nhén dang cua nut ing dung dugce trién
khai.

Cu thé, truéc bude 301, phuong phap nay con bao gdm: xac dinh,
theo tép md ta cla gobi trién khai ciia tng dung duoc trién khai, mau nat
nén tang tht nhit cta tng dung duoc trién khai dugc chi bao béi ky

hiéu nhin dang cua ung dung dugc trién khai, trong d6 miu nit nén
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tang tht nhat st dung mau nat cua tng dung dugc trién khai nhu 13 mau
nut nguon.

Theo cach nay, tép mo ta ing dung trong goi trién khai cia ng
dung can dugc trién khai mo ta yéu cdu phién ban ctia mau nit cia ung
dung can duoc trién khai ddi véi miu nut nén tang th nhit. Khi may
cha trién khai tmg dung xéc dinh rdng phién ban clia nit nén tang tht
nhét 14 thip hon yéu cdu phién ban ctia mau nut cla tng dung can duoc
tridn khai d6i véi miu nat nén tang thtr nhit, may chu trién khai Gng
dung thu dugc gbi néng cip nut nén tang tht nhét theo yéu cdu phién
ban cia mAu nat cta tng dung can dugc trién khai déi voi méu nat nén
tang tht nhit. Sau d6, may chu trién khai ung dung néng cap nut nén
tang tht nhét theo goéi nang cdp nat nén tang tha nhat thu dugc. Theo
cach nay, phién ban cua nit nén tang tht nhat dugc nang cap dép Gng
yéu cau phién ban ctia miu nit cia tng dung can duoc trién khai ddi voi
mAu nut nén tang thir nhit, nho d6 dam bao raing ung dung dugc nang
cap c6 thé chay binh thuong.

Phuong 4n cua sang ché dé xuét phwong phap nang cip tng dung.
Gia thiét rang phuwong phap nang cap tng dung dugc 4p dung téi chuan
TOSCA. Nhu dugc thé hién trén Fig.4, phwong phap nang cp ung dung
bao gdm:

Budc 401. May chu trién khai ng dung thuc hién viéc trién khai
theo géi trién khai trng dung.

Quy trinh thuc hién viéc trién khai theo goi trién khai tng dung la
twong ty nhu trong k¥ thuat da biét. Theo phuong 4n clia sang ché, gia
thiét rang goi trién khai tng dung ma dugc gui bdi thiét bi nguoi dung
t6i may chu trién khai ing dung 13 géi trién khai tmg dung B, va ky hiéu
nhan dang cta géi trién khai tmg dung B (nghia 13, ky hiéu nhén dang
cua tng dung) la appB. Tép mo ta trong goi trién khai ung dung mo ta
mau nat app, miu nat apache, mau nut javaModule, mau mdi twong
quan ma mo ta yéu ciu trién khai (vi du, yéu ciu phién ban) ctia miu

nat app d6éi véi mau nat apache, va mau moi tuong quan ma mo ta yéu
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cAu trién khai ctia mau nut apache dbi vi mau nat javaModule. Mau nut
app 12 miu nut cta ung dung dugc trién khai bang cach sir dung géi
trién khai tng dung B, va thiét bi nguoi ding chiu trach nhiém cung cap
tai nguyén. Nghia 1a, goi tridn khai tng dung B bao gdm méiu gia trién
khai, mau gia phuong phdp, va tuong tu d6i véi miu nat app. Mau nut
apache va mau nat javaModule 1a cdc mau nut nén tang, va may chu
CSP chiu trach nhiém cung cip tai nguyén va dam bao rang tai nguyén
duogc cung cip dap ung tit ca cac yéu cau trién khai trong goi trién khai
tng dung. Gia thiét ring mdy chu trién khai tng dung trién khai thanh
cong va chay ung dung theo goi trién khai tng dung B, va ghi ndi dung
trong hai mau mbi twong quan néu trén vao bang thdng tin rng dung ma
1a trong co s& dit liéu va dugc duy tri boi may chu trién khai img dung,
nhu dugc thé hién trong bang 1. Theo phwong 4n cia sang ché, tng
dung appB ma dugc chay va trién khai thanh cong dugc goi 1a ing dung
duoc trién khai.

Bang 1 - Bang thong tin ing dung

Ky hiéu | Ky hiéu nhén o A
Ky hiéu nhéan
nhéan dang cua ~ 5 . .
) ~ dang cua mau Yéu cau trién khai
dang Uung mau nut
S nat dich
dung ngudn
RequirementForApac
appB app apache
he
appB apache javaModule RequirementForJM

Budc 402. Thiét bi ngudi dung tao ra goéi trién khai ciia ing dung
cin dugc trién khai. G6i trién khai cua tng dung can dugc trién khai 13
g6i nang cap d6i véi tng dung duge trién khai (appB).

Gia thiét rang goi nang cip ddi véi tng dung duoc trién khai
(nghia 14, goi trién khai cta Gng dung cin dugc trién khai) 1 géi trién
khai Gtng dung A. Géi trién khai ung dung A c6 thé duoc st dung dé

nang cip nut ung dung tuong Gng véi miu nut tng dung app (nghia 13,
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ky hiéu nhén dang cua mau nut cia tng dung duoc trién khai). Cu thé,
sau khi thu goi trién khai ung dung appA, may chu trién khai tng dung
trién khai tng dung theo appA, va tao ra cdc nit nhu nat tng dung va
nat nén tang ddi voi cac mau nut trong appA, sao cho céc mau nit tuong
ung véi cac nit ma duoc chay va trién khai thanh cong.

Tép md ta cua gobi trién khai tng dung A md ta mau nut appPatch
ctia tng dung can dugc trién khai, va md ta ky hiéu nhan dang nang cap
cua mau nat app cua ung dung dugc trién khai trong miu mdi tuong
quan ma md td miu nut appPatch cua tng dung can duogc trién khai.
Ngoai ra, ky hiéu nhan dang nang clp cling c6 thé dugc mo ta trong NTI
twong Ung v6i mau nat appPatch cla tng dung can dugc trién khai.

Ngoai ra, trudc khi tao ra goi trién khai ung dung A, thiét bi nguoi
dung con can x4c dinh, theo tép mo ta ctia appB, rang miu nit tng dung
app duoc st dung nhu 13 miu nat ngudn va miu nut nén tang duge st
dung nhu 1a mau nit nén tang dich trong miu mdi trong quan ma mo ta
mau nat app cta nit tng dung can dugc trién khai. Vi du, c6 thé duogc
biét ring, bang cach phan tich ndi dung duoc mé ta trong mau moi
twong quan trong tép mo ta cua appB, mau nut ing dung app duogc st
dung nhu 12 mau nt ngudn va mau nut nén tang apache dugc st dung
nhu 12 mau nat dich. Do d6, thiét bi nguoi diung mo ta, trong tép md ta
ctia gbi trién khai ung dung A, yéu ciu phién ban cia mau nit appPatch
cta tng dung cin dugc trién khai dbi véi mau nut nén tang apache cia
tng dung duoc trién khai. Cu thé, ndi dung ctia yéu cau phién ban dugc
xac dinh béi thiét bi nguoi dung theo ndi dung cua viéc nang cép nut
ung dung. Vi du, co6 yéu cdu ring mau nGt nén tang apache hd trg
Servlet 3.0, va do d6 nut nén tang apache cin dugc ning cap thanh
Tomcat 7.0. Yéu cdu phién ban chi bdo ring, sau khi nat ung dung
twong Gng véi mau nat tng dung app dugce nang cip bang céach st dung
appA, nut ung dung dugc ning cdp twong Ung véi mau nit tng dung
app c6 thé chay binh thudng chi khi nut nén tang twong tng v4i mau nit
nén tang apache hd trg Servlet 3.0 (nghia I3, ntt nén tang can dugc ning
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cip thanh Tomcat 7.0).

Cu thé, cach thtc thu dugc, boi thiét bj nguoi dung, tép mo té cua
appB c6 thé 1a: thu dugc tép md ta cla appB tlr cdc tép dugce luu trit bai
thiét bi nguoi dung, hodc thu dugce tép md ta cia appB bang cach giri
yéu cdu t6i may chu trién khai ing dung.

Géi trién khai tng dung A con cung cip mau gia trién khai va mau
gia phuong phap ctia miu nat ung dung appPatch, trong do6 mau gia
phuong phép la patchApp. Theo phuong an cua sang ché, nham d& dang
mo t4, mau nut nén tang trong yéu ciu phién ban ctia miu nit appPatch
ctia Ung dung can dugc trién khai dbi véi mau nut nén tang cua Gng
dung duoc trién khai duoc goi 12 mau nat nén tang thir nhét, va mau nat
nén tang khéc trong yéu cau phién ban cia miu nat nén tang tht nhét
dbi v6i mAu nut nén tang khac duoc goi 1a miu nat nén tang th hai. Cu
thé, yéu cau phién ban c6 thé 1a yéu cau phién ban, va yéu ciu phién
ban c6 thé 1a sb phién ban cu thé hodc kha ning ma phién ban cung cép.

Ky hiéu nh4n dang ung dung ctia géi trién khai ung dung A 1a
appA, va ky hiéu nhan dang ctia mau nut ing dung 1a appPatch. Fig.5 1a
so do gidn lugc cua viéc xac dinh, bdi may chu trién khai ung dung theo
mé ta cuia gbi trién khai tng dung A va mé ta cia géi trién khai tng
dung B, viéc ning cip cia nat ung dung app theo phuong 4n cua sing
ché. Nhu dugc thé hién trén Fig.5, theo t€p mo ta ctua goi trién khai ung
dung A, c6 thé duoc biét raing miu nut tng dung appPatch duoc md ta
trong goi trién khai tng dung A 13 nGt nang cip ddi véi miu nut tng
dung app dugc mo ta trong gobi trién khai B cta ung dung dugc trién
khai. Vi duy, truong PatchFor dugc st dung dé mo ta ky hi€u nhan dang
(nhu ky hiéu nhan dang ning cdp) cia mbi twong quan giita hai mau nut.
T4t nhién ring, ky hiéu nhan dang nang cép ciing c6 thé dugc mé ta
bang cach st dung truong khac, ma khong bi gidi han theo phuong 4n
ctia sang ché. Ngoai ra, gbi trién khai tng dung A con mé ta yéu cau
phién ban cia miu nut tng dung appPatch dbi vdi miu nut nén tang

apache duoc mé ta trong goi trién khai B cua tng dung dugc trién khai,
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trong d6 yéu céu phién ban duoc biéu dién duéi dang cua
RequirementForApache (Apache la mau nat nén tang). PatchForApp chi
bdo rang mAu nut appPatch trong gbi trién khai ung dung A dugc su
dung cho viéc néng cdp cua mau nat ung dung app.
RequirementForApache mo ta yéu ciu phién ban cia miu nit tng dung
appPatch d6i véi mau nit nén tang apache. Goi trién khai tng dung B 12
g6i trién khai cia tng dung dugc trién khai, va appA 1a cho viéc nang
cip cia mau nut g dung app. Do d6, trong appA, mdt vai thanh phan
duoc mo ta trong tép md ta ing dung appB.tosca cla goi trién khai tng
dung B cin duoc vién dan téi. Tép mo ta cua appB can duogc nhap vao
tép mo ta cua appA. Vi du, URL (UniformResourceLocator,) cua tép
appB.tosca c6 thé dugc dé& xult bing cach s dung thudc tinh vi tri.
Chuong trinh vién din cu thé 1a nhu sau:
<Import
namespace="appB:http://www.example.com/ste/Topology"
location=http://www.example.com/ste/appB.tosca
importType="
http://docs.oasis-open.org/tosca/ns/2011/12"/>
Vi du, trong thanh phan TopologyTemplate ctia appA.tosca, md ta
clia cAu tric lién két tng dung dugc thé hién trén Fig.5 dugc cung cap,
va cu thé cé thé 1a nhu sau:
<TopologyTemplate>
<NodeTemplate identifier="appPatch"
type="apppatchtype">
<Requirements>
<Requirement name=" requirementOfApp" //Yéu
ciu phién ban cua appPatch dugc cung cap.
type=" webAppContainerRequirement"/>
</Requirements>
<DeploymentArtifacts>
<DeploymentArtifact name="DaOfAppPatch"
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artifactType="Patch">
//loai mau gia trién khai 1a Patch.
...... //Phin mb ta cu thé ctia mAu gia trién khai
</DeploymentArtifact>
</ DeploymentArtifacts >
</NodeTemplate>
<RelationshipTemplate identifier="PatchForApp"
type="PatchFor"> //Mdi tuong quan 16gic 1a PatchFor.
<SourceElement ref="appPatch"/> //Ngudn trong mdi
trong quan légic la appPatch.
<TargetElement externalref="appB:app"/> //Pich
trong mdi twong quan 16gic 1a app.
</RelationshipTemplate>
<RelationshipTemplate
identifier="RequirementForApache" > //Mbi twong quan yéu ciu
<SourceElement ref="requirementOfAppPatch"/>
//Y8&u cdu phién ban cta ngudn appPatch trong mdi twong quan yéu ciu
<TargetElement
externalref="appB:capabilityOfApache"/> //Kha ning trién khai cua
dich apache trong méi twong quan yéu cau
</RelationshipTemplate>
...... //Dinh nghia khac
<Plans>
<Plan identifier="upgrade"
planType="http://www.example.com/UpgradePlan" >//Upgrade plan
...... //K& hoach quan ly khac
</Plan>
</TopologyTemplate>
Cu thé, géi trién khai ing dung A st dung, trong mau ciu truc lién
két TopologyTemplate, thanh phin miu nat NodeTemplate dé xac dinh

mau nat Gng dung appPatch, va quy dinh yéu cau phién ban
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requirementOfApp va mau gia trién khai DaOfAppPatch trong thanh
phan mAu nat. PatchForApp trong mau mbi tuong quan dugc st dung aé
chi rd rang ky hiéu nhén dang nang cdp, nhu PatchFor, cla mbi twong
quan ton tai trong mau nat tng dung appPatch va mau nut tng dung app
trong goi trién khai tng dung B. Trong ky hiéu nhin dang nang cap
PatchForApp, SourceElement dugc st dung dé chi rd ky hiéu nhan dang
appPatch clia mau nit tng dung ngudn (ky hiéu nhan dang ciia mau nut
ctia ung dung can duoc trién khai), va TargetElement dugc st dung dé
chi r6 ky hiéu nhan dang appB:app ctia miu nut tng dung dich (ky hiéu
nhan dang ctua miu nat cua tng dung dugc trién khai). Trong phan mb
t4 cta TargetElement, thudc tinh "externalref" chi rd ring miu nat ung
dung app duoc x4c dinh trong tép mé ta ing dung phia ngoai, va tién to
"appB" va thanh phan "Import" duoc st dung dé chi rd ring tép mé ta
ung dung phia ngoai la appB.tosca. Ngoai ra, RequirementForApache
ctia mau mdi twong quan RelationshipTemplate xac dinh yéu cdu phién
ban ctia mau nat &ng dung appPatch d6i v6i Apache trong géi trién khai
tng dung B. Trong mdi twong quan yéu ciu RequirementForApache,
SourceElement dugc st dung dé xic dinh yéu cdu phién ban ngudn
requirementOfAppPatch, va TargetElement dugc st dung dé xac dinh
kha ning trién khai dich appB:capabilityOfApache. Trong phin md ta
ciia TargetElement, thudc tinh "externalref" chi ré rang kha ning trién
khai capabilityOfApache dugc xac dinh trong t€p mo ta ng dung phia
ngoai, va tién td "appB" va thanh phan "Import" duoc st dung dé chi rd
rang tép mod ta ing dung phia ngoai 13 appB.tosca. Trong cdu tric lién
két, ké hoach nang Cép cling dugc xac dinh, va loai cia ké hoach nang
cip 1a http://www.example.com/UpgradePlan.

Loai ntut NodeType clia mau nat tng dung appPatch dwgc mé ta
nhu sau:

<NodeType name="apppatchtype">
<Interfaces>

<Interface name="patchApplnterface">
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<OperationName="patchApp"/> //Dinh nghia
phdong phéap patchApp.
</Interface>
</Interfaces>
<RequirementDefinitions> //Pinh nghia cua yéu ciu phién
ban cda nut appPatch
<RequirementDefinition
name="requirementOfAppPatch"
requirementType="webAppContainerRequirement">
<Constraints>
<Constraint constraintType=

"http://www.example.com/

PropertyConstraints/supportServlet3"/>
</Constraints>
</RequirementDefinition>
</RequirementDefinitions>
</NodeType>
Trong NodeType nay, dinh nghia ctia miu gia phuong phap
patchApp ctia miu nat Gmg dung appPatch va dinh nghia cua yéu cau
phién ban requirementOfAppPatch dugc cung cdp. Miu gia phuong
phéap patchApp duoc vién dan téi khi may chu trién khai tng dung thuc
hién ké hoach nang cip. Pdi vdi trudng rang budc Constraint trong yéu
ciu phién ban requirementOfAppPatch, gia tri cta loai rang budc thudc
tinh  constraintType cta truong rang budc Constraint Ia
http://www.example.com/PropertyConstraints/supportServlet3, chi bao
ring may chu trién khai ing dung can tim kiém co s& dir liéu theo gia tri
néu trén, dé tim phién ban phdn mém nao bao gém kha ning cua
supportServlet3.
Luu ¥ rang tép mo ta clia gbi trién khai tng dung A c6 thé con bao

gdm ky hiéu nhén dang nhu appl cta nut tng dung duoc trién khai. Ky
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hiéu nhéan dang cua nut itng dung duoc trién khai 13 ky hiéu nhan dang
clia nit tng dung ma can dugc ning cip. Ky hiéu nhan dang nhu app
ctia mAu nat Gng dung can duoc nang cép cling c6 thé dugc chi rd boi ky
hiéu nhan dang nang cip nhu apptchFor trong phin mé ta néu trén. Néu
tép mo ta clua goi trién khai tng dung A khong chi bdo tach biét ky hiéu
nhin dang cia nut ing dung dugc trién khai, va chi ky hiéu nhan dang
nhu app cia mau nit cda ing dung duge trién khai dugc chi béo trong
ky hiéu nhan dang nang cép, sau d6 may chu trién khai ing dung nang
cip, khi thuc hién viéc ning cdp ung dung, tit ca cdc nut ung dung
twong ng voi ky hiéu nhan dang app ctia mau nit ciia ing dung dugc
trién khai. Vi dy, néu appB dau tién duoc trién khai tai Nanjing (Nam
kinh) va sau d6 duoc trién khai tai Shanghai (Thugng Hai), cdc nut ung
dung tuong ung v&i ky hiéu nhan dang cia mau nit ctia tng dung duoc
trién khai 1a: nat tng dung appl tai Nanjing va ntt tng dung app2 tai
Shanghai. S6 duogc tao ra mdi khi tng dung duoc trién khai. Vi du, khi
appB duoc trién khai tai Nanjing, s6 1 duoc tao ra, chi bao ring appl
duoc tao ra khi appB duoc trién khai trong 1an tha nhét; khi appB duoc
trién khai tai Shanghai, sd 2 dugc tao ra, chi bao réng app2 dugc tao ra
khi appB dugc trién khai trong 1an th hai. S& ¢6 thé duoc s dung dé
x4c dinh cadc nat nao dugc tao ra trong cung trién khai. Khi géi trién
khai cua ung dung cin dugc trién khai bao gdm ky hiéu nhan dang cua
nit tng dung dugc trién khai, ké hoach trong géi trién khai appA c6 thé
14 nhu sau:
<Plan identifier="upgrade"

planType="http://www.example.com/UpgradePlan" >

<InputParameters>

<InputParameter name="applnstance identifier"
type="string">appl</InputParameter >

<InputParameter name="stopPlan identifier"
type="string">stop</ InputParameter >

<InputParameter name="startPlan identifier"
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type="string" >start</ InputParameter >
</InputParameters>
<PlanModel>
invokePlan(applnstance identifier, stopplan identifier);
patchApp(applnstance identifier);
invokePlan(applnstance identifier, startPlan identifier);
</PlanModel>
</Plan>
Trong phdn mé ta nay, tham sé dau vao dugc x4c dinh dau tién.
Tham sb ddu vao "applnstance identifier" chi rd ring ky hiéu nhan dang
cia nat ung dung duoc trién khai 13 appl. Giao dién invokePlan 1a API
ma duoc cung cip bdi may chu trién khai ung dung ddi véi thiét bi
ngudi ding. Thiét bi ngudi dung cé thé vién din API dé truy nhap ké
hoach quan ly ma dugc xac dinh trong géi trién khai ung dung A. API
c6 hai tham s, trong d6 tham s thtr nhat 1a ky hi€u nhan dang cua nut
tng dung duogc trién khai, va tham sb th hai 1a ky hiéu nhan dang cua
ké hoach ma can dugc vién dan. Mdi budc cia ké hoach dugc cung cép
trong thanh phdn mé hinh ké hoach PlanModel.
Khi goéi trién khai tng dung A khéng chi r& ky hiéu nhén dang cua
nat tng dung duoc trién khai, ké hoach nang cdp 1a nhu sau:
<Plan identifier="upgrade"
planType="http://www.example.com/UpgradePlan" >
<InputParameters>
<InputParameter name="stopPlan identifier"
type="string">stop</ InputParameter >
<InputParameter name="startPlan identifier"
type="string" >start</ InputParameter >
</InputParameters>
<PlanModel>
appB: stopplan//Pugc xac dinh trong appB.tosca
patchApp;
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appB: startplan//Puogc xac dinh trong appB.tosca
</PlanModel>
</Plan>

Ky hiéu nh4n dang cta nat ung dung duoc trién khai khong duoc
chi rd trong phdn mé ta nay. Do dé, may chu trién khai ng dung thu
duoc ky hiéu nhan dang app ctia miu nat ctia tng dung duoc trién khai,
tim kiém, theo ky hiéu nhén dang tng dung appB, cac ky hiéu nhén
dang (nhu appl va app2) ma 1a cia tit ca cac nat tng dung dugc trién
khai va tuong ung véi ky hiéu nhan dang app ctia mau nit ciia ung dung
duogc trién khai, va nang cép tit ca nat tng dung duogc trién khai tuong
tmg v6i ky hiéu nhan dang app clia miu nut cia Gng dung duoc trién
khai. Thiét bi ngudi dung chay truc tiép "appB: plan" dé dwa vao ké
hoach dugc xac dinh trong appB.tosca dé tao ra nang cép.

Chuong trinh néu trén cé thé cho phép may chu trién khai tng
dung hoc duogc rang ky hiéu nhan dang ciia ing dung duoc trién khai 1a
"appB" va nut tng dung tuong Ung vo6i ky hiéu nhan dang "app" cla
mau nut cta ing dung dugc trién khai cin dugc nang cép.

Buéc 403. Thiét bi nguoi dung tao ra yéu cdu trién khai ung dung,
trong d6 yéu ciu trién khai ung dung bao gdm g6i trién khai tng dung
A.

Budc 404. My chu trién khai Gtng dung thu yéu cdu trién khai ung
dung.

Budc 405. May chu trién khai tmg dung xéac dinh rang goi trién
khai 1a g6i nang cp dbi v6i ing dung duoc trién khai (appB).

Cu thé, tép mo ta cua goi trién khai cua Gng dung can dugc trién
khai c6 thé mé ta mau nit cta tng dung cin duoc trién khai, ky hiéu
nhén dang cua mau nut nén tang thu nhét, ky hiéu nhan dang cta mau
nit cta tng dung dugc trién khai, yéu cau phién ban cia miu nat cia
tng dung cin dugc trién khai dbi v6i mAu nat nén tang tht nhit, va ky
hiéu nhan dang nang cip chi bdo ring miu nut cua tng dung can dugc

trién khai dugc sir dung dé nang cap mau nut cia ¢ng dung dugc trién
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khai.

May chu trién khai ing dung xac dinh, theo ky hiéu nhén dang
nang cip chi bdo ring mau nat cla tng dung can dugc trién khai duoc
str dung dé nang cdp mau nit cia tng dung duge trién khai dugc chi bao
boi ky hiéu nhan dang cua mau nut cia ung dung duoc trién khali, réng
g6i trién khai 13 goi nang cap dbi v6i ing dung dugc trién khai.

Vi du, may chu trién khai tng dung kiém tra tép mo ta trién khai
appA.tosca cia goéi trién khai Gng dung A, va thiy riang tép mo ta
appA.tosca bao gdém ky hiéu nhan dang nang cdp "PatchFor", va/hoic
loai mau gia trién khai "Patch" cila mau nut tng dung ngudn appPatch
(cu thé 1a mAu nut cta ung dung can dugc trién khai). Mdy chu trién
khai tng dung c6 thé nhan dang loai mdi twong quan cta PatchFor hodc
nh4n dang ring loai miu gia trién khai 1a "Patch", va do d6 cé thé xac
dinh ring géi trién khai tng dung A 1a géi nang cp. Ngoai ra, may chu
trién khai Gng dung c6 thé con kiém tra ké hoach nang cép, thiy ring
loai ctia ké hoach nang cip 1a "http://www.example.com/UpgradePlan",
xac dinh réng ké hoach 1a ké hoach duoc st dung cho viéc nang cép, va
do d6 x4c dinh rang géi trién khai ung dung A 1a goéi nang cép.

Budc 406. May chu trién khai tng dung nang cdp nut ng dung
duoc trién khai theo goi trién khai cta ing dung can duoc trién khai.

Nhu duoc thé hién trén Fig.6, cac budc nang cip cu thé, béi may
cht trién khai tng dung, nat tng dung dwgc trién khai 12 nhu sau:

Budc 4061. Thu dugce ky hi€u nhén dang cta nuat nén tang tha nhét.
Thuc hién budc 4062.

Sau khi thu géi trién khai A cta tng dung can duoc trién khai,
theo URL ma 12 ctia tép md ta va dugc chira trong thanh phan "Import"
trong tép mo ta clia goi trién khai ing dung A, may chu trién khai Gng
dung tim kiém, tir bang thong tin géi trién khai dugc luu trit béi may
chi trién khai tng dung, vi tri File://ste/appB.tosca clia tép md ta. Sau
d6, may chu trién khai @ng dung thu dugc, theo vi tri

File://ste/appB.tosca cia tép mo ta, tép mod ta cua gbi trién khai tng
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dung B. Bang théng tin géi trién khai dugc thé hién trong bang 2.
Bang 2 - Bang thong tin goi trién khai

Ky hiéu
nhéan dang URL cua tép md tad itng dung Vi tri
ung dung
http://www.example.com/ste/app | File://ste/appB.t
2ppB B.tosca osca

Nhu dugc thé hién trén Fig.7, trong phdn mb ta cu truc lién két
cua appB.tosca, miu nat app cla tng dung dugc trién khai, cac miu nut
nén tang apache va javaModule, va cac mdi twong quan giita cac mau
nit nay dugc x4c dinh. Phin sau diy mo ta dinh nghia cta théng tin
chinh trong phdn mé ta cau tric lién két.

<TopologyTemplate>
<NodeTemplate identifier="app" type="apptype" >
<Requirement name=" requirementOfApp"
type=" webAppContainerRequirement"/>
//Y&u cau phién ban cua app dugc cung cap.
</NodeTemplate>
<NodeTemplate identifier="apache"
type="appcontainertype'">
<Capability name="capabilityOfApache"
type="webAppContainerCapability"/>
//Kha ning trién khai cta apache dugc cung cip.
<Requirement name=" requirementOfApache"
type=" JMRequirement"/>//Yéu cau phién ban ciia apache
duoc cung cap.
<DeploymentArtifacts> //Théng tin miu gia trién khai
cua apache dugc cung cép.
<DeploymentArtifact name="DaOfApache"

artifactType="appContainer">

-40-



22293

...... //Phin mb ta cu thé ciia mau gia trién khai
duoc cung cép.
</DeploymentArtifact>
</ DeploymentArtifacts >
</NodeTemplate>
<NodeTemplate identifier="javaModule"
type="javamoduletype">
//Khé nang trién khai ciia javaModule dugc cung cap.
<Capability name="capabilityOfJM"
type="JMCapability"/>
</NodeTemplate>
<RelationshipTemplate
identifier="RequirementForApache" > //Mbi tuong quan yéu cu
<SourceElement ref="requirementOfApp"/> //Yéu ciu
phién ban cta ngudn app trong mbi trong quan yéu ciu
<TargetElement ref="capabilityOfApache"/> //Kha
nang trién khai cua dich apache trong méi tuong quan yéu ciu
</RelationshipTemplate>
<RelationshipTemplate identifier="RequirementForJM" >
//Méi twong quan yéu cdu
<SourceElement ref="requirementOfApache"/> //Yé&u
ciu phién ban cua ngudn apache trong mdi trong quan yéu ciu
<TargetElement ref="capabilityOfJM"/> //Kha nang
trién khai cua dich javaModule trong mbi twong quan yéu cau
</RelationshipTemplate>
...... //Another definition
<Plans>
<Plan identifier="start"
planType="http://www.example.com/StartPlan"/> //bit ddu ké hoach
quan ly dugc xac dinh.

<Plan identifier="stop"
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planType="http://www.example.com/StopPlan"/> //tam dung ké hoach
quan ly dugc xéc dinh.
...... //ké hoach quan ly khac
</Plans>
</TopologyTemplate>

Pinh nghia cia miu nat nén tang apache mé ta kha ning trién khai
capabilityOfApache. Dinh nghia clia khd nang trién khai duoc chua
trong thanh phin dinh nghia kha ning CapabilityDefinition cua
NodeType ctia apache. Trong mau ntt nén tang apache, phan mé ta cia
mau gia trién khai DaOfApache cling dugc cung cap. Pinh nghia cua
mAu nat nén tang javaModule mé ta kha ning trién khai capabilityOfIM.
Pinh nghia cdoa kha ning trién khai dugc chia trong
CapabilityDefinition ciia NodeType cua javaModule. Trong phin mo ta
cdu trac lién két, cac ké hoach quan 1y bit dau va tam dung ciing dugc
mé ta. Theo phuong an nay, kha ning trién khai 1a yéu cau phién ban
d6i v6i mau nut nén tang, vi du, kha ning ma phién ban cung cép, hoic
phién ban duoc hd trg.

Vi du, NodeType ctia mau nit nén tang apache dwgc mé ta nhu
sau:

<NodeType name="appcontainertype'">
<CapabilityDefinitions> //Pinh nghia cta kha ning trién

khai cua nut apache

<CapabilityDefinition name="capabilityOfApache"

capabilityType="webAppContainerCapability">
<Constraints>

<Constraint constraintType=

"http://www.example.com/

PropertyConstraints/supportServlet2"/>

</Constraints>
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</CapabilityDefinition>
</CapabilityDefinitions>
</NodeType>

Pinh nghia cua kha ning trién khai capabilityOfApache dugc
cung cip trong NodeType clia apache. Rang budc Constraint dugc cung
cip trong dinh nghia, va gi4 tri thudc tinh constraintType ctia Constraint
chi bdo kha nang cta "supportServlet 2.0".

M4y chu trién khai tng dung dau tién c6 thé xac dinh goi trién
khai ung dung appA c6 bao gdbm ky hiéu nhan dang "appl" clia nat tng
dung duoc trién khai hay khong. Ky hiéu nhan dang "app1" cta nit tng
dung duoc trién khai duoc st dung dé chi bdo nat tng dung ma can
duoc nang cdp. Néu goi trién khai cta ung dung dugc trién khai bao
gdm ky hiéu nhan dang cta nit ing dung dugc trién khai, may chu trién
khai tng dung cé thé thu duoc, tir co sé dir liéu, nit tng dung duogc
trién khai duoc chi bao boi ky hiéu nhan dang cua nat ung dung dugc
trién khai, va nang cép, theo géi trién khai cta ng dung cin duoc trién
khai, nut itng dung dugc chi bdo bdi ky hi€u nhén dang cda nuat Ung
dung dugc trién khai. Vi du, gia thiét ring ké hoach trong yéu cau trién
khai tng dung mé ta ring ky hiéu nhan dang cta nut tng dung duoc
trién khai 1a "appl", may chu trién khai tng dung tim kiém bang thong
tin tng dung trién khai duoc luu trit boi may chu trién khai Gng dung
d6i véi ky hiéu nhan dang appl cua nut tng dung duoc trién khai.

Néu g6i trién khai cua tng dung cin dugc trién khai khong bao
gdm ky hiéu nhan dang "appl" cta nat ung dung dwoc trién khai, may
chu trién khai tmg dung thu dugc, theo ky hiéu nhan dang clia mau nut
ctia tng dung duogc trién khai, cac ky hiéu nhan dang ma 1a cua tit ca
cdc nat tng dung duoc trién khai va tuong tng voi ky hiéu nhan dang
ciia miu nut cia tng dung duoc trién khai, va st dung goi trién khai cua
tng dung can duoc trién khai dé nang cip nut tng dung duoc chi béo
boi ky hiéu nhan dang ctia mdi nat tng dung duoc trién khai. Ngoai ra,

trudc khi ndng cap moi nat itng dung, may chu trién khai tng dung xac

-43-



22293

dinh ky hiéu nhén dang cta nat nén tang thw nhét ma phién ban cua né
1a thdp hon yéu ciu phién ban clia mau nut cla tng dung can duoc trién
khai d6i v6i miu nat nén tang thir nhét, va st dung géi nang cap nut nén
tang thir nhat dé nang cdp nut nén tang th nhat duge chi bao bdi ky
hiéu nhén dang cda nut nén tang thi nhét.

Luu y rang ung dung gidng nhau cé thé dugc trién khai nhiéu lan,
va do d6 ky hiéu nhan dang clia mdt mau nht tng dung c6 thé tuong Gng
v6i cac ky hiéu nhan dang cta nhiéu nat tng dung. Khi goi trién khai
ciia tng dung can duoc trién khai khong chi rd ky hiéu nhan dang cua
nut tng dung, may chu trién khai ing dung xac dinh dé nang cip tit ca
cdc nut tng dung twong tng véi ky hiéu nhan dang ctia mau nut cla ung
dung dugc trién khai trong yéu cau trién khai ing dung. May chu trién
khai itng dung xéac dinh ky hi€u nhan dang cda nut tng dung can duogc
nang cip theo ky hiéu nhan dang ctia mau nit cta tng dung duoc trién
khai mot cach cu thé 1a: xac dinh cac ky hiéu nhan dang ma la cua tit ca
cac nut ing dung va tuwong ung véi ky hidu nhan dang ctia miu nit cda
ung dung duoc trién khai, nhu 1a ky hiéu nhan dang ciia ntt tng dung
can dugc nang cép. Do d0, cac ky hiéu nhén dang cua tit ca cac nht ung
dung can thu dugc. Vi du, gia thiét ring ky hiéu nhan dang ctia mau nit
cta tng dung duogc trién khai 1a app, may cha trién khai tng dung co
thé tim kiém bang thong tin ing dung trién khai theo app dbi véi cac ky
hiéu nhan dang ma 14 cua tit ca cac nat ing dung va tuong ng véi miu
nat ung dung app, va thu duoc rang cac ky hiéu nhén dang cta cac nut
tng dung 13 {appl, app2}. May chu trién khai ung dung ning cdp mbi
nit tng dung appl va app2. Ngoai ra, yéu cau trién khai tng dung co
thé con bao gdm ky hiéu nhén dang cta tng dung duoc trién khai (theo
mot cach thirc tuy chon, ky hiéu nhan dang ctia ng dung duoc trién
khai c6 thé 1a ky hiéu nhan dang cta goi trién khai ctia tng dung dugc
trién khai, hoic URL cua tép mo td ung dung, hodc vi tri cua tép mo ta
tmg dung). May chu trién khai tng dung tim kiém bang théng tin ung

dung trién khai theo ky hiéu nh4n dang app ctia miu nat Gng dung d6i
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vGi cac ky hiéu nhan dang ma cua tdt ca cac nat tng dung va tuong Ung
v6i mau nat ung dung app mot cach cu thé 1a: may chu trién khai Gng
dung tim kiém bang thong tin mg dung trién khai duoc luu trit theo ky
hiéu nhén dang cua géi trién khai cta tng dung dugc trién khai, hozc
URL cua tép md ta ung dung, hoac vi tri ciia tép mod ta ung dung, ddi
vOi cac ky hiéu nhan dang cua tdt ca cac nut tng dung ma la cia Ung
dung dugc trién khai va tuong ung v6i mau nit Ung dung app, va thu
duoc ring cac ky hiéu nhan dang cla cic nat ing dung 1a {appl, app2}.
MJi ntt tng dung duoc ning cép.

Bang thong tin ung dung trién khai duoc thé hién trong bang 3.
Bang thong tin ng dung trién khai ghi mdi twong quan anh xa trong sb
ky hiéu nhan dang cta nut, ky hiéu nhan dang cua Ung dung duoc trién
khai, va ky hiéu nhan dang cua mau nat. S4 trién khai duoc st dung dé
chi bdo viéc trién khai ung dung. Cac nut c6 cung sd trién khai duoc tao
ra cho Gng dyung trong cing trién khai. Ky hiéu nhan dang ctia nit bao

gdm ky hiéu nhan dang ctia nit tng dung va ky hiéu nhén dang cua nut

nén tang.
Bang 3 - Bang thong tin ing dung trién khai
Ky hiéu Ky hiéu )
X C . Ky hiéu nhén dang
nhédn dang nhan dang SO trién khai x )
mau nut
nuat ung dung
appl appB 1 app
Apachel appB 1 apache
JavaModule .
| appB 1 javaModule
app2 appB 2 app
Apache?2 appB 2 apache
JavaModule _
5 appB 2 javaModule

Budc 4062. Xac dinh rang phién ban ciia nat nén tang tha nhét c6
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dap tng yéu cau phién ban hay khong ma dugc md ta trong gbi trién
khai ctia tng dung can duoc trién khai va la cia mau nut ctia tmg dung
.cén duoc trién khai ddi véi mau nat nén tang thé nhat. Néu khong, thuc
hién budc 4063; néu cé, thuc hién budc 4068.

PAu tién, may chu trién khai ung dung thu dugec, tir co s& dit lidu
theo ky hiéu nhan dang appl va sb trién khai 1 cua nit Gng dung cin
duoc nang cip, va theo ky hiéu nhan dang ctia mau nut nén tang thu
nhét, ky hiéu nhan dang Apachel cla nit nén tang th nhat ma cé clng
sé trién khai 1, va thu dugc phién ban cia nat nén tang thir nhit theo ky
hiéu nhan dang Apachel cia nat nén tang thr nhat. Cu thé, may chi
trién khai tng dung tim kiém co s& dit liéu theo ky hiéu nhén dang
Apachel ctia nut nén tang tht nhét, va thu dugc kha ning trién khai cua
nut nén tang thir nhat Apachel. Theo phuong an nay, gia thiét ring mau
gia trién khai hién tai ctia nut nén tang thir nhat Apachel 1a Tomcat 6.0,
ma c6 thé hd tro chi Servlet 2.0, nhu duogc thé hién trong bang 4. Do do,
phién ban cia nit nén tang thi nhit Apachel 1a Tomcat 6.0.

Gié thiét ring ky hiéu nhan dang cta nat tng dung duoc trién khai
1a appl. Ky hiéu nhan dang Apachel ciia nut nén tang thi nhat ma c6
cung s6 trién khai nhu 13 appl thu duogc tir Bang 3 theo ky hiéu nhan
dang ctia mau nut nén tang thi nhat. T bang thong tin cai dit tng dung
duoc luu trit béi CSP, cd thu duoc ring capabilityOfApache cia
Apachel c6 thé cung cdp chi kha ning trién khai cta "supportServlet
2.0". Nghia 14, ¢6 thu duoc rang phién ban duoc hd tro bai nit nén tang
duoc chi bdo boi ky hiéu nhin dang Apachel ctia nat nén tang tht nhét
la Tomcat 6.0. Bang thong tin cai dit ung dung dugc thé hién trong

bang 4.
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Bang 4 - Bang thong tin cai dat itng dung

Ky hiéu o Ky hiéu A N
. Ky hi¢u L X Tén | Phéan
nhéan So nhén Loai mau | , o
, nhéan - _ , |mau gia |mo ta
dang trién dang mau | gia trién L )
_ | dang nat | L . trién kha
ung khai S gia trién khai .
nén tang _ khai nang
dung khai
suppo
DaOfApa |appConta | Tomcat
appB 1 Apachel ) rtServ
che iner 6.0
let2
suppo
DaOfApa |appConta | Tomcat
appB 2 Apache?2 ) rtServ
che iner 7.0 lot3
et

Do d6, may chu trién khai tng dung thu dugc phién ban cia nt
nén tang thir nhat theo ky hiéu nhan dang cta mau nit nén tang tht nhét,
va xac dinh ring phién ban ctia nut nén tang thr nhit khong thé dap tung
yéu cdu phién ban ctia mau nut cua tng dung can duoc trién khai d6i vai
mAau nit nén tang tha nhat. Vi dy, may chu trién khai tng dung thu duogc
cdc nut nén tang th nhit Apachel va Apache2 theo ky hiéu nhan dang
ctia mau ndt nén tang tht nhat trong Bang 3, va x4c dinh ring phién ban
clia nat nén tang thtr nhat Apachel 13 chi supportServlet2 hoic Tomcat
6.0, va khong thé dap tng yéu cdu phién ban, nghia 13, hd trg Servlet3.0
hodc Tomcat 6.0, ctia mau nat cia tng dung can duoc trién khai ddi voi
mau nGt nén tang th nhét. Do d6, bude 4063 duoc thuc hién.

Gia thiét ring yéu cau trién khai tng dung bao gdm ky hiéu nhéan
dang ctia nat Gtng dung duoc trién khai, vi du, app2, may chu trién khai
ting dung con cin xac dinh phién ban cta nat nén tang thi nhit Apache2
ma cé cung sd trién khai nhu 13 app2. Cu thé, may chu trién khai tng
dung thu dugc phién ban ciia nat nén tang tht nhit theo ky hiéu nhén
dang ctia mau nut nén tang tha nhat 1a: thu duoc s trién khai ca nat

ung dung dugc chi bao boi ky hiéu nhén dang cua nut itng dung, va thu
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dugc, theo ky hiéu nhan dang ctia miu nut nén tang th& nhét, ky hiéu
nhan dang cua nut nén tang thu nhit ma cé cung s trién khai nhu 1a nat
tng dung. Nghia 14, sb trién khai tuong tng véi ky hiéu nhan dang thu
duogc cta nat nén tang th nhét 1a tvong tu nhu s trién khai tuong @ng
voi ky hiéu nhén dang cta nut ung dung. Pugc x4c dinh, theo ky hiéu
nhan dang thu duoc Apache2 ciia nit nén tang tht nhét, ring phién ban
cla nut nén tang thir nhat Apache?2 la Servlet3.0. Do d6, dugc x4c dinh
rang kha ning cla nat nén tang thi nhéat dap tng yéu ciu phién ban cua
mAu nut ctia tng dung cin duge trién khai d6i v6i mau nat nén tang tht
nhét.

Budc 4063. Thu dugc gbi ning cap nut nén tang thi nhét.

Cu thé, theo yéu cdu phién ban ctia mau nut cta Gng dung can
duoc tridn khai dbi v6i miu nat nén tang thir nhat, goéi nang cép nit nén
tang thi nhit ma dap tng yéu ciu phién ban cua miu nat cia tng dung
cin duoc trién khai déi véi mau nat nén tang thu nhét thu duge. Vi du,
phién ban ctia nut nén tang thw nhat dau tién thu dugc theo ky hi¢u nhan
dang cua nat nén tang th nhat (vi du, may cha trién khai tmg dung co
thé thu dugc phién ban cia nit nén tang tir tén miu gia trién khai cla
nat nén tang), va phién ban ma dap Gng yéu cau phién ban cia mau nut
ctia ung dung cin duogc trién khai ddi véi mau nut nén tang tht nhét
dugc x4c dinh; va sau d6 goi nang cdp twong (ng v&i phién ban dugc
x4c dinh ma dap Ung yéu ciu phién ban cia miu nat clia tng dung can
duoc trién khai d6i véi miu nat nén tang thtr nhat thu duoc.

Vi du, may chu trién khai &ng dung thu dwoc, tir tén mau gia trién
khai cua Apachel theo Bang 4, rang phién ban ctia Apachel 1a Tomcat
6.0, trong khi theo ban théng tin miu gia trién khai (nhw Bang 5), phién
ban ma 14 mudn hon so vdi phién ban ctia Apachel va co thé dap Gng
yéu ciu cua nut ang dung cidn dugc trién khai d6i véi Apachel la
Tomcat 7.0. Sau d6, may chu trién khai tng dung thu duoc, tir Bang 5
theo phién ban dugc xac dinh Tomcat 7.0, réng vi tri cua goi nang cép

ma c6 thé dugc st dung dé nang cdp Apachel tir Tomcat 6.0 thanh

-48-



22293

Tomcat 7.0 la File://appcontainer/apache/update/appE, va thu dugc goi

nang cip appE tir vi tri nay.

Bang 5 - Bang thong tin mau gia trién khai

Tén mau Phin md ) ) .
, . Phién |Vi tri goi
gia trién Loai Vi tri ta kha ) A .
ban sau |nang cap
khai nang
. File://ap
File://appco )
. pcontain
Tomcat |appConta [ntainer/apac |[supportSe |Tomcat
er/apache
6.0 iner he/Tomecat |rvlet2 7.0
/update/a
6.0
ppE
File://appco File://ap
ntainer/apac pcontain
Tomcat |appConta supportSe |Tomcat
he er/apache
7.0 iner rvlet3 8.0
/Tomecat /update/a
7.0 ppF

Theo mdt cach thuc tuy chon, yéu ciu phién ban cia miu nut cia
tng dung cin dugc trién khai dbi v6i mau nat nén tang thtr nhét ciing cé
thé 1a kha nang hd trg phién ban, vi du, supportServlet3. Céc chi tiét
khong dugc mb ta lai theo phuong 4n cua sang ché.

Budc 4064. Xac dinh ring phién ban cia nit nén tang thi hai la
thdp hon yéu cau phién ban cia miu nat nén tang th nhit déi voi maiu
nGt nén tang thu hai; ngoai ra, thuc hién truc tiép budc 4067.

Tru6c khi thuc hién buéc 4064, may chi trién khai ing dung duoc
luu trit x4c dinh, theo tép mo ta cia goi trién khai ciia ung dung duoc
trién khai, ring tép mé ta cua goi trién khai ctia ung dung duogc trién
khai mé ta mau nut dich (cu thé 13, miu nut nén tang thw hai) ma st
dung miu nat nén tang tht nhit nhu 13 miu nat ngudn. Ngoai ra, may
cht trién khai ing dung x4c dinh, theo miu mdi twong quan cia tép mod

ta, mau nut dich ma st dung mau nat nén tdng thr nhat nhu la mau nut
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dich mau nat ngudn trong miu mdi twong quan. Theo phuong 4n cia
sang ché, miu nut dich ma st dung miu nat nén tang tht nhit nhu 1a
mau nat ngudn duoc goi 12 nut nén tang thi hai.

Fig.5 van duoc st dung nhu 13 vi du. Miii tén chi bao chiéu ton tai
gifta mAu nat apache va miu nut javaModule. Sau d6, trong mau moi
twong quan, mau nut apache dwgc sir dung nhu 13 miu nat ngudn, va
javaModule dwoc st dung nhu 1 miu nat dich. Do d6, miu nut
javaModule duogc st dung nhu 13 miu ntt nén tang th hai. Mdy chu
trién khai ng dung x4c dinh, theo bang so khdp yéu ciu phién ban (nhu
Bang 6) dbi véi mau nat ngudn va mau nit dich, rang nat nén tang tha
nhat Apache can dugc ning cip thanh Tomcat 7.0. Nut twong ng véi
mau nat nén tang thr hai javaModule can hd tro JDK 1.6, nhung phién ban
hién tai cda JavaModule 1a JDK1.5. Do d6, phién ban JDK1.5 cua nut
nén tang thor hai 13 thip hon yéu cau phién ban (JDK 1.6) ciia nit nén
tang thr nhat duoc nang cp dbi véi nat nén tang thi hai.

Bang 6 - Bang so khdp yéu cdu phién ban d6i v6i mau nit ngudn va

mau nut dich

Ky hiéu Ky hiéu Ky hiéu . Tén mau
Tén mau gia L
nhén nhan dang | nhan dang . gia trién
N N trién khai cua
dang ng | cua mau | cia mau nut ) . khai cua
. nut ngudn
dung nut ngudn dich nat dich
appB apache javaModule Tomcat 6.0 JDK 1.5
appB apache javaModule Tomcat 7.0 JDK 1.6

Budc 4065. Thu duoc gbéi nang cdp nut nén tang tht hai. Thuc
hién budc 4066.

Cu thé, géi nang cip nat nén tang tht hai thu dugc theo yéu cau
phién ban cta nat nén tang th nhit dbi véi nat nén tang thi hai.

Néu gb6i nang cip D duge duy tri trén may chu trién khai tng dung,
va goéi nang clp coé thé duoc st dung dé nang clp nat nén tang tuong

rng véi mAu nit javaModule thanh JDK 1.6, sau d6 gbi nang cp nut nén
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tang th hai 1a géi nang cp D.

Budc 4066. Nang cdp nat nén tang thi hai theo goéi nang cip nut
nén tang th hai. Thuc hién budc 4067.

Luu y rang, trudc budc 4066, may chu trién khai mg dung con
can tiép tuc xac dinh ring tép mo ta cla gdi trién khai ctia ng dung
duoc trién khai c6 mé ta hay khong mau nat dich (cu thé 13, mau nat tha
ba) ma st dung mau nut nén tang thi hai nhu 1a mau nat ngudn, va thuc
hién 13p lai cac budc 4064 va 4065 cho dén khi yéu cau phién ban cta
nut bat ky sau khi nang cip dugc dap Ung.

Budc 4067. Nang cip nut nén tang thir nhét theo géi nang cip nut
nén tang thr nhat. Thuc hién budc 4068.

Budc 4068. Nang cap nut ing dung dugc trién khai theo géi trién
khai cta tmg dung cin duoc trién khai.

Nut nén tang dugc quan ly béi may chu trién khai Gtng dung, trong
khi nut tng dung dugc quan ly béi thiét bi nguoi dung, va géi trién khai
ung dung cua ung dung duogc trién khai ciing dugc tao ra bai thiét bi
nguoi dung. Do dd, viéc nang clp ung dung duogc trién khai thuc té lién
quan dén viéc nang cdp nat ung dung twong Gng véi ing dung dugc
trién khai. Xt 1y nang cip c6 thé dugc thuc hién theo thong tin dugc md
t4 trong ké hoach (plan) trong goéi trién khai thu dugc cla tng dung can
duoc trién khai. G6i trién khai tng dung mé ta miu nit ctia tng dung
cin duoc trién khai, ky hiéu nhan dang cia miu nat nén tang thu nhét,
ky hiéu nhan dang cia miu nit cua ung dung dugc trién khai, yéu cau
phién ban cia miu nuat cta tng dung can duoc trién khai dbi véi mau
nat nén tang th nhét, va ky hiéu nhan dang nang cép chi bao rang mau
nut cta tng dung can duogc trién khai duge sir dung dé nang cip miu nut
ciia ung dung duoc trién khai. Goi trién khai cua tng dung can duoc
trién khai c6 thé duogc sit dung dé nang cép nut tmg dung duoc chi bao
boi ky hiéu nhan dang ctia mau nit ciia tng dung dugc trién khai.

G6i nang clp cua nut nén tang duogc duy tri bdi may chu trién khai

tng dung. Néu nat nén tang that bai trong viéc cai dat, trir khi may cha
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trién khai ung dung cé thé phan hoi lai thit bai ding han va dam bao
nang cip thanh cong cudi cung cua nut nén tang, viéc ning cip ung
dung hoan toan that bai, hodc nut tng dung khong thé chay binh thudng
ngay ca khi nit ung dung dugc néng cip thanh céng. Néu nut nén tang
dAu tién duoc nang cip va néu nat ing dung that bai trong viéc nang cp,
6 thé ring thiét bi nguoi dung dwa ra 13i trong xt ly xay dyng goi nang
cip nat ung dung. Trong trudng hop nay, CSP ¢ thé gui tra lai thong
tin 18i t6i thiét bi ngudi dung, trong d6 thong tin 16i bao gom ky hiéu
nhan dang cta ndt ung dung ma trén d6 16i xay ra. Thiét bj ngudi dung
thuc hién cai bién va sau d6 gui trién khai mé&i cta tng dung can dugc
trién khai mot 1an nira. My chu trién khai tng dung chi can cai dat goi
trién khai dugc cai bién cia tng dung can duge trién khai, va khong can
nang cip nat nén tang thém nita. Do d6, trong xtt ly nang cip néu trén,
khi goi trién khai ctia tng dung cin dugc trién khai cta nat ung dung
thtr nhét, goi nang cdp nat nén tang thu nhét, géi nang cip nut nén tang
tht hai, ...., va géi nang cdp ciia niit nén tang thw n thu dwgc, nat nén
tang thir n, nit nén tang th (n—1),..., nat nén tang thi hai, nat nén tang
th& nhat, va nat tng dung th nhét c6 thé dugc nang cép tuln tu.

Budc 407. Mdy chu trién khai ing dung guri tra lai thong tin phan
hoi nang clp t6i thiét bi ngudi dung.

Cu thé, sau khi mdi nat nén tang duoc nang cip thanh cong, nut
nén tang c6 phién ban méi, va do d6 phién ban mdi ctia ndt nén tang cin
duogc ghi vao co s& dit ligu.

Vi du, sau khi goéi nang cip appE dugc st dung dé nang cip nut
nén tang Apachel, nat nén tang Apachel c6 phién ban mdi
"supportServlet3" sau khi dugc ning cdp thanh cong, va do d6 tén miu
gia trién khai va mé ta kha ning trong bang thong tin cai dit tng dung
can duoc cip nhat. Bang thong tin cai dit ung dung dugc cip nhat dugc
thé hién trong bang 7. M6 ta kha nang hodc tén mau gia trién khai c6 thé

minh hoa phién ban clua nit nén tang.
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Bang 7 - Bang thong tin cai dat ing dung

Ky hiéu| Ky hiéu ' A N
Ky hiéu Loai Tén Phéan
. nhén nhén . . .
nhdn |SO trién . |mau gid i/mau gia| mo ta
. | dang |dang mau| 2 :
dang tng | khai X ) 2 trién trién kha
ndt nén | gia trién . )
dung ‘ khai khai nang
tang khai
support
Apache | DaOfApa |appCon | Tomcat
appB 1 ) Servlet
1 che tainer 7.0 ;
support
Apache | DaOfApa |appCon | Tomcat
appB 2 ) Servlet
2 che tainer 7.0 ;

Luu y rang chudi cac budc thuc hién cia phuong phap nang cap
tng dung dugc dé xuét theo phuwong 4n cla sang ché c6 thé duoc diéu
chinh mot céach thich hop, va cac budc cling co thé dugc thém vao hoic
loai bé mot cach twong tng theo diéu kién. BAt ky thay dbi dugc chi ra
b&i nguoi co trinh d§ trung binh trong linh vuc k¥ thuat tvong tng nim
trong pham vi k¥ thuat dugc bdc 16 trong sang ché s& ndm trong pham vi
bao hod cua sang ché, va cac chi tiét khong dugc mb ta ¢ day 14n nita.

C6 thé biét dugc tir giai phap néu trén ring, trong phuong phap
nang cip tng dung duoc dé xuat theo phwong an cia séng ché, tép mo ta
tmg dung trong goi trién khai cta tng dung can duoc trién khai mé ta
yéu ciu phién ban ctia mau nut cua ing dung can dugc trién khai dbi v6i
mAu nat nén tang th nhit. Khi may chi trién khai Ging dung xac dinh
ring phién ban cua nut nén tang thir nhat 1a thap hon yéu ciu phién ban
cta miu nut cua Gng dung cdn duoc trién khai d6i v4i mau nat nén tang
th nhat, may chu trién khai ung dung thu duoc gbi nang cp nat nén
tang tht nhét theo yéu ciu phién ban ctia miu nut cia ung dung cin
duoc trién khai déi v&i miu ndt nén tang thu nhét. Sau do, may chu

trién khai Gng dung nang cdp nht nén tang thr nhit theo gbi nang cép
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nGt nén tang thu nhét thu dugc. Theo cach nay, phién ban cta nut nén
tang thi nhit dugc nang cAp dap ung yéu cau phién ban ciia mau nut cla
tng dung can dugc trién khai dbi v6i mAu nat nén tang tht nhat, nho d6
dam bao ring tng dung dugc nang cép cb thé chay binh thudng.

Phwong 4n nay cta sang ché dé xudt may chu trién khai ng dung
80. Nhu dugc thé hién trén Fig.8, mdy chu trién khai tmg dung 80 bao
gdm:

modun thu 801, dugc tao cdu hinh dé: thu yéu cdu trién khai Gmg
dung, trong dé yéu cau trién khai ing dung bao gdm goéi trién khai cua
tng dung can dugc trién khai, trong d6 goi trién khai cta tng dung can
duoc trién khai mé td miu nut cia ung dung can dwogc trién khai, ky
hiéu nhan dang cua Ung dung duogc trién khai, ky hiéu nhan dang cua
miu nat cua tng dung duoc trién khai, ky hiéu nhan dang cta miu nit
nén tang tht nhét, yéu ciu phién ban ctia miu nut cia ung dung can
duoc trién khai déi voi mau nat nén tang thi nhét, va ky hiéu nhan dang
ning cip chi bao ring miu nut cua tmg dung can dugc trién khai dugc
st dung dé nang cp mau nat tng dung duoc trién khai dugc chi bao bai
ky hiéu nhan dang ctia mau nat cta Gng dung dugc trién khai; va giri goi
trién khai ctia Gng dung can duoc trién khai t6i médun xac dinh 802 va
modun nang cap 803;

modun xac dinh 802, duoc tao cdu hinh dé: thu géi trién khai tng
dung ctia tng dung cin duoc trién khai dugc giri béi médun thu 801, va
x4c dinh, theo ky hiéu nhén dang nang cdp, rang goi trién khai cia tng
dung can dugc trién khai 1a géi nang cdp cta tng dung dugc trién khai
duogc chi bao boi ky hi€u nhéan dang cia trng dung duoc trién khai; thu
duogc, theo ky hi€u nhan dang cia tng dung duoc trién khai, ky hiéu
nhin dang ma 1a cia nat nén tang th nhdt va tuong ung véi ky hiéu
nhin dang ctia mau nat nén tang tht nhét, va thu duoc phién ban cia nut
nén tang tha nhét duogc chi béo béi ky hiéu nhén dang cta nut nén tang
thir nhat; xac dinh ring phién ban cta nit nén tang th nhét 1a thdp hon

yé€u cau phién ban clla mau nut cia tng dung can dugc trién khai doi voi
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mau nut nén tang thr nhét; trong d6 luu y ring ky hiéu nhén dang ning
cp 1a ky hiéu nhan dang nang cip chi bdo ring miu nit ciia tng dung
cin dugc trién khai dugc sit dung dé ning cdp mau nit cua ung dung
duoc trién khai duoc chi bao boi ky hiéu nhén dang cua mau nat cia
tng dung duoc trién khai; va thu dugc, theo yéu ciu phién ban ctia mau
nat cua tng dung can dugc trién khai d¢bi v6i mau nat nén tang thi nhét,
g6i nang cdp nat nén tang thr nhat ma dap ung yéu ciu phién ban cua
mAu nut cta tng dung cin dugc trién khai d6i v6i maiu nit nén tang tha
nhét, va gtri géi nang cp nut nén tang thir nhat téi médun nang cép; va

mdédun ning cip 803, duoc tao cdu hinh dé thu goéi ning cip nut
nén tang th nhat dugc giri boi mddun xac dinh 802, va gbi nang cap dé
nang cdp nut nén tang tht nhat dugc chi bao béi ky hiéu nhan dang cia
nGt nén tang thi nhét bang cach st dung nit nén tang thir nhat;

trong d6 médun xac dinh 802 con dugc tao ciu hinh dé xac dinh
ky hiéu nhéan dang cua nat tng dung can duoc nang cip theo ky hiéu
nhan dang cua mau nat cia ung dung duoc trién khai, va giri ky hiéu
nhén dang cua nat tng dung can dugc nang cip t6i moédun ning cip 803;
va

moédun nang cip 803 con cé dugce tao cdu hinh dé thu goi trién
khai tng dung ctia tng dung can dugc trién khai duoc guri bdi moédun
thu 801, thu ky hiéu nhén dang cta nut ing dung can dugce nang cép
duoc gui boi médun xac dinh 802, va nang cdp nit tng dung duoc chi
béo bai ky hiéu nhan dang cta nht ung dung can dugc nang cdp bing
cach str dung géi trién khai cia tng dung cin dugc trién khai.

Theo cach nay, tép mo ta Gng dung trong goi trién khai ctia tng
dung can duogc trién khai mé ta yéu cdu phién ban ctia miu nit cta tng
dung can duoc trién khai déi v6i miu nit nén tang thr nhat. Khi médun
x4c dinh xac dinh ring phién ban ciia nit nén tang thtr nhat 1a thap hon
yéu cdu phién ban ctia mau nut cua tng dung can duoc trién khai dbi véi
mau nat nén tang thr nhat, médun nang cap thu dugc géi nang clp nut

nén tang thr nhat theo yéu cau phién ban ctia mau nuat cua tng dung can
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duoc trién khai ddi véi mau nit nén tang thir nhat. Sau d6, médun nang
cdp nang cdp nut nén tang thir nhét theo g6i nang cap nit nén tang tha
nhAt thu dugc. Theo cach nay, phién ban cua nit nén tang thu nhit duogc
nang cip dap tng yéu cdu phién ban ctia miu nut cla Gng dung can
duoc trién khai déi véi miu nat nén tang thi nhit, nhd d6 dam bao riang
tng dung duoc nang cép cb thé chay binh thuong.

Luu y ring goi trién khai cua Gng dung can dugc trién khai con
bao gdm miu mbi trong quan ma md ta mau nut ctia tng dung can dugc
trién khai, va ky hiéu nhan dang nang cdp duoc mang trong miu mbi
tuong quan; hodc

g6i trién khai cua ung dung can dugc trién khai con bao gém cai
dat loai nut twong Ung véi mau nut cua tng dung can duoc trién khai, va
ky hiéu nhan dang nang cip dugc mang trong cai dit loai nut.

Ngoai ra, modun xac dinh 802 dugc tao ciu hinh cu thé dé: xac
dinh céc ky hiéu nhan dang ma 1a cta tit ca cac nat ung dung va tuong
tmg voi ky hiéu nhan dang cia miu nuat ctua tng dung duogc trién khai,
nhu la ky hiéu nhén dang cia nat ing dung cin dugc nang cép; hoéc

khi goi trién khai cta tng dung can duoc trién khai con bao gom
ky hiéu nhén dang ma 1a cua it nhit mdt nut ung dung dugc trién khai
va tuong ung v&i ky hiéu nhian dang cia mau nat cia Gng dung dugc
trién khai, viéc xac dinh ky hiéu nhan dang cda nut ing dung can duoc
nang cip mot cach cu thé la:

xac dinh ky hiéu nhan dang ma 1a cta it nhit mot nut tng dung
duoc trién khai, twvong tng v&i ky hiéu nhan dang ctia miu nut cua tng
dung duoc trién khai, va duwgc chira trong goi trién khai tng dung, nhu
12 ky hiéu nhan dang cta nat ing dung cin duoc nang cép.

Mddun x4c dinh 802 con duoc tao ciu hinh dé:

thu duoc, theo ky hiéu nhan dang cta ung dung duogc trién khai,
tép mo ta duoc luu trit cua goi trién khai ctia tng dung dugc trién khai;

xac dinh, theo t€p md ta thu duogc cua goi trién khai cta ung dung

dugc trién khai, rang tép mo ta cua goi trién khai cia ng dung duogc
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trién khai mé t4 miu ndt nén tang thir hai ma st dung miu nit nén tang
tht nhat nhu 13 miu nat ngudn;

thu dugc yéu cdu phién ban cua nit nén tang thu nhat duoc nang
cp d6i v6i nut nén tang thi hai, va phién ban cia nit nén tang th hai;

x4c dinh rang phién ban cta nut nén tang thw hai 1a thip hon yéu
cdu phién ban ciia nut nén tang tht nhit dugc nang cap dbi véi nat nén
tang th hai; va

thu duoc, theo yéu cdu phién ban cua nut nén tang thir nhat duoc
nang cip dbi voi nat nén tang thi hai, goéi nang cip nut nén tang thi hai
ma dép Ung yéu cau phién ban ctia nut nén tang th nhat duoc nang cép
dbi v6i nhit nén tang thi hai.

Médun nang cip 803 con duge tao ciu hinh dé:

nang cip nut nén tang tht hai theo géi ndng cap nat nén tang thw
hai.

Luu y ring may chu trién khai Gng dung duoc dé xuét theo
phuong an cua sang ché c6 thé thuc hién bude bat ky dugc thuc hién béi
may chil trién khai tng dung dwoc mé ta trén céc hinh vé tir Fig.2 dén
Fig.6. Cac chi tiét khong duoc mo ta lai theo phuong an ctia sang ché.

Bing cach st dung mdy chu trién khai Gng dung dugc dé xuit
trong sang ché, tép mé ta tng dung trong gbi trién khai cia tng dung
can duge trién khai mé ta yéu ciu phién ban ctua miu nit cta tng dung
can dugc trién khai d6i v4i mau nut nén tang th nhat. Khi modun xéc
dinh x4c dinh ring phién ban cta nit nén tang thi nhat 13 thip hon yéu
cdu phién ban ctia miu nat ctia tng dung cin duogc trién khai dbi véi
mau nat nén tang th nhat, modun nang cip thu duoc géi nang cip nit
nén tang thtr nhit theo yéu ciu phién ban ctia mau nit cua Gng dung cin
duoc trién khai d6i v6i mau nut nén tang th nhit. Sau d6, médun nang
cdp ning cdp nut nén tang thir nhit theo géi ning cap nut nén tang thu
nhét thu dugc. Theo cach nay, phién ban cta nit nén tang thir nhat duoc
nang cip ddp Gng yéu cdu phién ban ctia miu nit cua Ung dung cén

dugc trién khai doi v61 mau nit nén tdng thr nhat, nho dé6 ddm bao rang
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tng dung duoc ning cap cé thé chay binh thuong.

Phuong 4n nay cua sang ché dé xuit thiét bi ngudi dung 90. Nhu
duoc thé hién trén Fig.9, thiét bi ngudi dung 90 bao gom:

médun tao 901, dugc tao cdu hinh dé tao ra géi trién khai ctia ing
dung can dugc trién khai, trong d6 géi trién khai ctia tng dung can duogc
trién khai mé t& miu nat cia ung dung cdn dugc trién khai, ky hiéu
nhan dang cua tng dung duoc trién khai, ky hiéu nhan dang ctia mau
nut nén tang tha nhit, ky hiéu nhan dang ciia miu nht cla Ung dung
duoc trién khai, yéu cau phién ban cia mau nut cla tng dung can dugc
trién khai d8i v&i miu nit nén tang tht nhat, va ky hiéu nhan dang nang
cdp chi bado rang miu nut ciia tng dung can duogc trién khai dugc st
dung dé nang cadp mau nut ung dung dugc trién khai dugc chi bao boi ky
hiéu nhan dang ctia miu nut cia tng dung dugc trién khai, trong do:

mddun tao 901 con duge tao ciu hinh dé tao ra yéu céu trién khai
tng dung, va giri yéu cau trién khai tng dung t6i moédun gri 902, trong
d6 yéu cdu trién khai tng dung bao gébm géi trién khai ctia Gtng dung cén
duogc trién khai; va

moédun gii 902, duoc tao cdu hinh dé thu yéu cau trién khai tng
dung duoc giri bodi moédun tao 901, va gl yéu ciu trién khai tmg dung
t&i may chu trién khai tng dung.

Theo céch nay, médun tao cua thiét bj nguoi dung tao ra géi trién
khai cua @ng dung cin duogc trién khai. Tép md ta Gng dung trong goi
trién khai cua Gng dung cin duwoc trién khai mé ta yéu ciu phién ban
clia mau nat cia tng dung can duogc trién khai dbi véi miu nat nén tang
thr nhat. Khi may cha trién khai tng dung x4c dinh rang phién ban cua
nit nén tang ther nhit 1a thip hon yéu cdu phién ban cua miu nit cia
tng dung can duoc trién khai d6i véi mau nGt nén tang tht nhét, may
chi trién khai tng dung thu duoc géi ning cip nht nén tang thi nhét
theo yéu cdu phién ban cia miu nat cua ung dung can dugc trién khai
d6i v6i miu nut nén tang tht nhat. Sau d6, may chu trién khai tng dung

nang cip nat nén tang th nhit theo gbi nang cip nut nén tang thir nhat
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thu duge. Theo cach nay, phién ban cta nit nén tang thi nhat dugc nang
cdp dap ung yéu ciu phién ban ctia miu nht cua ung dung can dugc
trién khai d6i v6i mau nut nén tang thtr nhat, nhd d6 dam bao ring ung
dung duoc nang cp co6 thé chay binh thuong.

Luu y rang goi trién khai cia ung dung can duoc trién khai con
bao gdbm maiu mdi twong quan ma md ta mau nut ciia tng dung can duoc
trién khai, va ky hiéu nhén dang nang cdp dugc mang trong miu mbi
tuong quan; hodc

g6i trién khai cua ung dung cin dugc trién khai con bao gdm cai
dat loai nat twong Gng voi mau nut cua tng dung cin dugc trién khai, va
ky hiéu nhan dang nang cap dugc mang trong cai dit loai nut.

Goi trién khai cua tng dung can dugc trién khai duogc tao ra boi
modun tao 901 con bao gém ky hiéu nhan dang ma la cua it nhit mot
nat tng dung duwoc trién khai va tvong Gng v6i ky hiéu nhan dang cua
mau nit cta Gng dung duoc trién khai.

Ngoai ra, thiét bi ngudi dung con bao gdm, nhu dugc thé hién trén
Fig.10, m6dun xéac dinh 903, dugc tao cdu hinh dé xac dinh, theo tép mo
ta ctia goi trién khai ctia tng dung duoc trién khai, mau nit nén tang thu
nhit cua ung dung duogc trién khai dugc chi bdo bai ky hiéu nhan dang
ctia tng dung duoc trién khai, trong ¢d6 mau nat nén tang thir nhit su
dung miu nat cua tng dung dugc trién khai nhu 13 mau nat ngudn.

Luu ¥ ring thiét bi nguoi dung dugc dé xuét theo phwong 4n cia
sang ché c6 thé thuc hién budc bat ky duoc thuc hién boi thiét bi nguoi
dung dugc md ta trén cac hinh v& tir Fig.2 dén Fig.6. Céc chi tiét khong
dugc mo ta lai theo phuong an ciia sang ché.

Trong thiét bi nguoi dung dugc d& xuit theo phuong 4n cia sang
ché, mdédun tao cua thiét bj nguoi dung tao ra goi trién khai cuia ung
dung can duoc trién khai. Tép md ta Gng dung trong géi trién khai cua
tng dung can duoc trién khai mé ta yéu cdu phién ban ctia miu nit cia
tng dung can duoc trién khai d6i v6i mau nat nén tang tha nhat. Khi

may chu trién khai ing dung xdc dinh rang phién ban ctia nit nén tang
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th nhat 13 thdp hon yéu cdu phién ban clia mau nut cia Gng dung can
duoc trién khai dbi v6i mAu nat nén tang th nhat, may chu trién khai
ung dung thu dugc goéi nang cAp nGt nén tang thr nhat theo yéu ciu
phién ban ctia miu nat cla Gng dung cdn duoc trién khai d6i vi mau
nut nén tang tha nhéat. Sau d6, may chu trién khai ung dung nang cip
nut nén tang thir nhét theo géi nang cp nut nén tang tht nhit thu duoc.
Theo cach nay, phién ban cta nat nén tang thw nhit dugc nang cap dap
Ung yéu cau phién ban clia miu nut cla Gng dung can duoc trién khai
dbi v6i mAu nit nén tang thir nhat, nhd d6 dam bao riang tng dung dugc
nang cip c6 thé chay binh thuong.

Phuong 4n cua sang ché d& xudt may chu trién khai tng dung 110.
Nhu dugc thé hién trén Fig.11, may cha trién khai tng dung 110 bao
gdm:

bd thu 111, duoc tao cdu hinh dé thu yéu ciu trién khai tng dung,
trong dé yéu cdu trién khai ung dung bao gdm gobi trién khai cia tng
dung can dugc trién khai, trong d6 goi trién khai cta tmg dung cin duoc
trién khai mo t4 mau ndt cia ung dung cin dugc trién khai, ky hiéu
nhdn dang cta Ung dung duogc trién khai, ky hiéu nhan dang cta mau
nut cta Gng dung duogc trién khai, ky hiéu nhan dang cia miu nht nén
tang tha nhét, yéu cau phién ban cta miu nut ciia ung dung can dugc
trién khai d8i véi mau nit nén tang thr nhét, va ky hiéu nhén dang nang
cp chi bao ring miu nut ctia tmg dung can duoc trién khai duoc sir
dung dé nang cap mau nat mg dung dugc trién khai dugc chi bao boi ky
hiéu nhan dang cia mau nat cia ung dung duoc trién khai; va giri goi
trién khai ctia tng dung can dugc trién khai toi bo xtur ly 112; va

bo xur ly 112, duoc tao ciu hinh dé:

thu goi trién khai cta ing dung cin duogc trién khai duoc giri boi
bo thu 111, va x&c dinh, theo ky hiéu nhan dang néng cép, réng goi trién
khai ctia tng dung can dugc trién khai 1a géi nang cap ddi véi ung dung
duoc trién khai duoc chi bdo bai ky hiéu nhan dang cda tng dung duoc

trién khai, trong d6 luu y ring ky hiéu nhan dang ning cip 1a ky hiéu

-60-



22293

nhan dang nang cp chi bao ring mau nut ctia tng dung can dugc trién
khai dugc str dung dé ning cdp miu nht cia tng dung dugc trién khai
duoc chi bdo béi ky hiéu nhan dang ctia mau nat cda ung dung dugc
trién khai;

thu duogc, theo ky hiéu nhdn dang cta Ung dung dugc trién khai,
ky hiéu nh4n dang ma 1a cta nut nén tang thr nhat va tuong tng véi ky
hiéu nhan dang ctia miu nat nén tang thi nhit, va thu duoc phién ban
clia nut nén tang th& nhat dugc chi bdo béi ky hiéu nhan dang cia nut
nén tang thu nhat;

xac dinh, theo phién ban ciia nat nén tang thu nhét, ring phién ban
clia nut nén tang th&t nhét 14 thdp hon yéu cdu phién ban ctia mau nut
ctia tng dung can dugc trién khai dbi v6i mau nat nén tang th nhét;

thu dugc, theo yéu ciu phién ban ciia miu nit cia ng dung can
duoc trién khai dbi v6i mau nut nén tang thir nhét, géi nang cip nat nén
tang thr nhat ma dap Gmg yéu cau phién ban ctia maiu nit ctia tng dung
can duogc trién khai ddi v&i miu nat nén tang tha nhét;

nang cap nut nén tang tht nhit dugc chi bao bdi ky hiéu nhan
dang cta miu nat nén tang thi nhat bang cach st dung goéi nang cép nut
nén tang thu nhit;

xac dinh ky hiéu nhén dang cua nut tng dung can dugc nang cap;

nang cap nut tng dung duoc chi bao béi ky hiéu nhan dang cia
nut tng dung can dugc nang cdp bing cach st dung gbi trién khai cia
tng dung cin dugc trién khai.

Theo cach nay, tép md ta tng dung trong goi trién khai cua tng
dung can dugc trién khai mo ta yéu cdu phién ban cta miu nat cia ing
dung can dugc trién khai d6i v6i miu nat nén tang thw nhat. Khi bo xu
1y x4c dinh ring phién ban cta nht nén tang th nhét 1a thap hon yéu
cdu phién ban cua mau nat ciua tng dung can dugc trién khai dbi véi
mAu nat nén tang thi nhét, bd xir Iy thu dugc gbi nang clp nut nén tang

thr nhat theo yéu cau phién ban cia mau nut cua ung dung can dugc
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trién khai déi véi mAu nat nén tang thi nhat. Sau d6, bo xir Iy nang cép
nat nén tang thi nhét theo gbi ndng cép nut nén tang tht nhat thu dugc.
Theo cach nay, phién ban cua nut nén tang thr nhat duoc nang cap dap
Grmg yéu cu phién ban clia miu nut cua ung dung can duoc trién khai
dbi voi mAu nat nén tang th nhat, nho dé6 dam bao rang tng dung duoc
nang cip cé thé chay binh thuong.

Luu y rang géi trién khai cia tng dung can duogc trién khai con
bao gdm mau mbi twong quan ma mo td mau nut cua tng dung can duoc
trién khai, va ky hiéu nhan dang nang cip dugc mang trong mau mbi
tuong quan; hoac

g6i trién khai cua tmg dung can duge trién khai con bao gém cai
dat loai nut twong Gng v4i maiu nut cta tng dung can duoc trién khai, va
ky hiéu nhan dang ning cip dugc mang trong cai dit loai nut.

Ngoai ra, bo xu ly 112 dugc tao cAu hinh cu thé dé x4c dinh cac ky
hiéu nhan dang ma 13 cua tit ca cdc nut ing dung va tuong tmg véi ky
hiéu nhan dang cia mau nut cia tng dung dugc trién khai, nhu la ky
hiéu nhan dang cua nut tng dung cin dugc nang cap; hoic

khi goi trién khai cua ung dung cin dugc trién khai con bao gbm
ky hiéu nhan dang ma la cua it nhat mot nat tng dung duoc trién khai
va trong ung v4i ky hiéu nhan dang ctia miu nit cia Gng dung duge
trién khai, viéc xac dinh ky hiéu nhan dang cua nat ung dung can dugc
nang cdp mdt cach cu thé la:

xdc dinh ky hiéu nhan dang ma la cua it nhat mot nut ung dung
dugc trién khai, twong Gng vé6i ky hiéu nhan dang ctia mau nat cla tng
dung duoc trién khai, va duoc chira trong goi trién khai tng dung, nhu
1 ky hiéu nhé4n dang ctia nit Gtng dung can dugc ning cap.

Bo xtr ly 112 con dugc tao c4u hinh dé:

thu dugc, theo ky hi€u nhén dang cua ing dung duoc trién khali,
tép md ta dugce luu trir cta géi trién khai clia tng dung dugc trién khai;

xac dinh, theo tép mo ta thu duoc cua goi trién khai cua ung dung

duoc trién khai, rang tép mod ta cua gobi trién khai ciia itng dung duoc
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trién khai mé ta miu nat nén tang thi hai ma st dung miu nut nén tang
thir nhat nhu 1a mau nat ngudn;

thu dugc yéu cau phién ban ciia nut nén tang thw nhat duoc nang
cip dbi véi nut nén tang thir hai, va phién ban ctia nht nén tang thi hai;

xé4c dinh ring phién ban ciia nut nén tang thir hai 1a thip hon yéu
cu phién ban cia nat nén tang thtr nhit duge nang cép d6i véi nut nén
tang tha hai;

thu duoc, theo yéu cau phién ban ctia niit nén tang thtr nhat dugc
nang cip ddi véi nat nén tang tha hai, goi nang cAp nat nén tang tha hai
ma dap tng yéu ciu phién ban ctia nit nén tang thi nhat dugc nang cap
dbi v6i nat nén tang thir hai; va

nang cip nat nén tang thi hai theo goéi nang cip nht nén tang thu
hai.

Luu y ring may chu trién khai Ung dung dwgc d& xuat theo
phuong 4n cia sang ché c6 thé thyuc hién buée bt ky duoc thuc hién boi
may chu trién khai tng dung dwgc mé ta trén cac hinh v& tir Fig.2 dén
Fig.6. Céc chi tiét khéng dugc mo ta lai theo phuong an ciia sang ché.

Bing cach st dung may chu trién khai Gng dung duoc dé xuét
trong sang ché, tép mo ta tng dung trong gbi trién khai ctia ing dung
can duogc trién khai mo ta yéu cau phién ban cia miu nut cia tng dung
cin duoc trién khai dbi véi mau nat nén tang thir nhéat. Khi bo xur 1y xéc
dinh rang phién ban ctia ntit nén tang thtr nhit 1 thip hon yéu cau phién
ban cia miu nat cua ung dung can duoge trién khai d6i véi mau nat nén
tang thi nhat, bo xr 1y thu duoc géi ndng cip nit nén tang thir nhit theo
yéu cdu phién ban cia mau nit cta ung dung can duogc trién khai ddi véi
mAu nat nén tang thi nhat. Sau d6, bo xr 1y nang cip nit nén tang thu
nhéit theo goéi nang cip nut nén tang thir nhat thu duge. Theo cach nay,
phién ban cta nut nén tang th@ nhit dugc nang cip dap ung yéu cau
phién ban ctia miu nut cia Gng dung cin dwoc trién khai dbi véi mau
nut nén tang thtr nhit, nho d6 dam béo ring Gng dung dwgc nang cép cb

thé chay binh thuong.
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Phuong 4n cua sang ché d& xuét thiét bi nguoi dung 120. Nhu
dugc thé hién trén Fig.12, thiét bi nguoi dung 120 bao g@)m:

bo xu 1y 121, dugc tao ciu hinh dé: tao ra g0i trién khai cua ung
dung cin duoc trién khai, trong d6 goi trién khai ctia tng dung can duoc
trién khai mé ta mau nat cia ung dung can duoc trién khai, ky hiéu
nhidn dang cia Ung dung dugc trién khai, ky hiéu nhan dang cia miu
nit nén tang tht nhét, ky hiéu nhan dang cia miu nat ctia Gtng dung
dugc trién khai, yéu cdu phién ban ctia mau nut ctia ing dung can duogc
trién khai d¢éi v&i mau nat nén tang thu nhat, va ky hiéu nhan dang néng
cdp chi bédo ring mau nat ciia tng dung can duoc trién khai duoc sur
dung dé nang cdp mAiu nat tng dung duoc trién khai dugc chi bao béi ky
hiéu nhédn dang cuta mau nat cia tng dung dugc trién khai;

tao ra yéu cdu trién khai ung dung, trong d6 yéu cau trién khai
tng dung bao gdm goéi trién khai cta tng dung can dugc trién khai; va

glri yéu cdu trién khai tng dung t&i bo truyén 122; va

bd truyén 122, dwoc tao cdu hinh dé thu yéu ciu trién khai tng
dung dugc gtri bai bd xur 1y, va giri yéu cau trién khai tng dung t6i mdy
chu trién khai tng dung.

Theo cach nay, b xt 1y cia thiét bj ngudi dung tao ra gobi trién
khai cda tng dung can duoc trién khai, tao ra yéu cau trién khai ung
dung theo goi trién khai cta tng dung can dugc trién khai, va gui yéu
cau trién khai tng dung t&i bd truyén. Sau d6, bd truyén giri yéu cau
trién khai irng dung t6i may chua trién khai tng dung. May chu trién khai
tng dung tu dong nang cip nut nén tang va nht ung dung theo gdi trién
khai cua ung dung can dugc trién khai trong yéu cdu trién khai tng
dung. Do d6, mtc d6 ty dong cua nang cip tng dung duoc ting 1én, va
sy can thiép 14n nhau dugc lam giam.

Luu y rang goi trién khai cua tng dung can dwoc trién khai con
bao gdm miu méi trong quan ma mé ta mau nat cua ng dung can duoc
trién khai, va ky hiéu nhan dang nang cip duoc mang trong miu mdi

tuong quan; hoac
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g6i trién khai cta ung dung can duoc trién khai con bao gdm cai
dat loai nut twong Gmg v6i mau nit cla ung dung can duoc trién khai, va
ky hiéu nhén dang nang cip dugc mang trong cai dit loai nat.

Ngoai ra, goi trién khai cia ing dung can duogc trién khai dugc tao
ra bdi bo xr Iy 121 con bao gdm ky hiéu nhan dang ma 1a cta it nhét
mot nat itng dung duogc trién khai va twong Ung véi ky hiéu nhan dang
ctia mau nut cua Gng dung duge trién khai.

Bo xur 1y 121 con dugc tao chu hinh dé: xac dinh, theo tép mo ta
cta goi trién khai ctia ng dung dugc trién khai, mau nut nén tang tha
nhét cta Gng dung duoc trién khai dugc chi bao boi ky hiéu nhan dang
cta ung dung dugc trién khai, trong d6 mau nut nén tang tht nhét st
dung miu nat ctia ing dung dugc trién khai nhu 13 miu nat ngudn.

Luu y rang thiét bi nguoi dung dugc dé xuét theo phwong 4n cia
sang ché c6 thé thuc hién budc bit ky dugc thuc hién bai thiét bi nguoi
dung dwoc mé ta trén cac hinh v& tir Fig.2 d¢én Fig.6. Céc chi tiét khong
duoc mo ta lai theo phuong an ciia sang ché.

C6 thé biét duogc tir giai phap néu trén ring bd xir Iy tao ra goi
trién khai cua tng dung can dugc trién khai theo yéu cau nang cip cia
nha phat trién Gng dung, trong d6 tép md ta tng dung trong gbi trién
khai cua tmg dung can duoc trién khai mé ta yéu ciu phién ban ctia mau
nat cta tng dung can duoc trién khai d6i voi mau nut nén tang thr nhat.
Khi may chu trién khai tng dung xac dinh ring phién ban cua nut nén
tang thir nhat 13 thip hon yéu cau phién ban ctia mau nit ctia tng dung
cin dugc trién khai d6i v6i miu nat nén tang tha nhat, may chi trién
khai tng dung thu duoc géi nang cip nat nén tang thi nhat theo yéu cau
phién ban cta miu nit cia tng dung can dugc trién khai déi véi mau
nut nén tang thir nhit. Sau d6, may chi trién khai tmg dung nang cép
nat nén tang thr nhét theo goi nang cip nut nén tang thi nhéit thu duoc.
Theo cach nay, phién ban cia nat nén tang thi nhit dugc nang cip dap
mg yéu cau phién ban cta miu nit cia Gtng dung can duoc trién khai

d6i v&i mau nut nén tang th nhat, nhd d6 dam bao rang tng dung dugce
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ning cip c6 thé chay binh thudng.

Thuat ngit "va/hodc" trong sang ché mo ta chi mbi trong quan két
hop dé mo ta cac dbi tuong duogc két hop va biéu dién ring ba mbi
twong quan c6 thé tdn tai. Vi du, A va/hodc B c6 thé biéu dién ba truong
hop sau day: Chi A ton tai, ca A va B tdn tai, va chi B ton tai. Ngoai ra,
ky hiéu "/" trong ban mo td nay chi bdo chung mbi tvong quan "hoic"
gitta cac ddi tuong dugc két hop.

C6 thé dwgc hiéu rd rang bdi nguoi cé trinh dd trung binh trong
linh vuc k¥ thuat tuong Ung réng, nham muc dich thuin tién va mo ta
vén tit, dbi v6i xr 1y chi tiét cua bd phén, thiét bi, hé thong néu trén, cé
thé tham chiéu téi xir ly twong Gng theo cac phuong 4n vé phuong phap
néu trén, va cac chi tiét khéng duoc mé ta & day lan nita.

Theo mdt vai phwong an dugc néu trong sang ché, co thé duoc
hiéu rang thiét bi, phuong phép va hé théng dugc bodc 16 ¢6 thé duoc
thuc hién dudi cac cach khac nhau. Vi dy, phuong an thiét bi duoc md
ta chi 1a vi du. Vi duy, viéc phan chia bd phén chi la phén chia chitc nang
16gic va c6 thé 1a viéc phan chia khac theo phuong an thuc té. Vi du,
cac by phan hodc thanh phén c6 thé dugc két hop hodc tich hop trong hé
théng khéc, hodc mét vai dic diém cé thé dugce bo qua hoac khong duoc
thuc hién. Ngoai ra, cdc ghép ndi qua lai duwgc mé ta hodc thé hién hoic
cac ghép ndi truc tiép hodc cac két ndi truyén thong cé thé duoc thuc
hién bang cach st dung mét vai giao dién. Céc ghép ndi khong truc tiép
hodc cac két ndi truyén thong gifta cac thiét bi hodc bo phéan cé thé duoc
thuc hién dudi dang dién t, co hoc, hodc cac dang khac.

Cac bd phan dugc mé td nhu la céc phén riéng biét co thé hoac
" khéng thé dugc tach biét vat 1y, va cac phan duogc thé hién nhu 13 cac bd
phan c6 thé hodc c6 thé khong phai 1a cac bo phan vat 1y, c¢6 thé nam tai
mot vi tri, hodc ¢o thé duoc phén phéi trén cdc by phan mang. Mot vai
hodc tit ca bod phén co thé dugc lya chon theo nhu céu thuc té dé dat
dugc muc dich cua céc gidi phap theo cac phuong an.

Ngoai ra, cac by phan chuc ning theo cadc phuong an cua sang ché
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6 thé duoc tich hop trong mdt bd xir Iy, hodc mdi bd phan cé thé ton tai
doc 14p dudi dang vat ly, hodc hai by phén hodc nhiéu hon dugc tich
hop trong mot bd phan. Bé phan dugc tich hgp cé thé duoc thuc hién &
dang phan cing, hodc ¢6 thé dugc thuc hién & dang phan ctrng ngoai bd
phan chirc nang phan mém.

Céc phin mé ta néu trén chi 1a cac cach thtc thuc hién cu thé cla
sang ché, ma khong nhim gidi han pham vi bao hd cua séng ché. Bat ky
su thay d6i hodc thay thé nao dé dang duoc dua ra bdi ngudi ¢ trinh do
trung binh trong linh vuc k¥ thuat tuong Ung nam trong pham vi ky
thuat dugc boc 16 trong sang ché ciing s& nim trong pham vi bao ho cla
sang ché. Do d6, pham vi bao hd ciia sang ché s& nam trong pham vi bao

ho cia bd yéu cau bao hd kém theo.
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YEU CAU BAO HQ

1. Hé théng nang cip tmg dung duoc trién khai bao gdm:

thiét bi ngudi dung duge tao cdu hinh dé giri yéu ciu trién khai ing
dung t6i may chu trién khai ing dung, trong d6 yéu cau trién khai Gng
dung bao gbém:

mAu nut cta Gng dung cin dugc trién khai;

ky hiéu nhan dang Gng dung dugc trién khai cua tng dung dugc
trién khai dugce nang cip boi ung dung cin dugc trién khai;

ky hiéu nhan dang mau ndt cia mau nat ctia ung dung duge trién
khai;

ky hiéu nhéan dang mau nat nén tang thi nhat ctia miu nut nén
tang thir nhit; va

yéu cdu phién ban cia miu nat cia maiu nat nén tang thir nhat dugc
yéu ciu béi mau nit ciia ing dung cin dugc trién khai; va

may chu trién khai ung dung duogc tao cu hinh dé:

thu yéu cau trién khai tng dung tir thiét bi nguoi dung;

thu dugc, theo ky hiéu nhan dang i'ng dung dugc trién khai, ky hiéu
nhan dang nit nén tang thtr nhat cuia nat nén tang th nhét twong Gng voi
ky hiéu nhén dang ctia miu ndt nén tang thi nhit va thu dwgc phién ban
ctia nut nén tang thtr nhat dugc chi bao boi ky hiéu nhan dang nut nén
tang tht nhét; trong dé tng dung cin duoc trién khai chay dua vao kha
ning dugc tao ra boi nit nén tang thir nhét, va trong d6 nut nén tang thi
nhét duogc trién khai theo miu nat nén tang thw nhét trude ung dung cin
duoc trién khai;

x4c dinh rang phién ban ctia nit nén tang thi nhat 1a thp hon yéu
ciu phién ban ctia miu nut ciia miu nat nén tang thtr nhét;

thu dugc géi nang cdp nut nén tang thir nhat ma dap tng yéu ciu
phién ban cia mau nut, trong d6 goéi nang cip nut nén tang tha nhét thu
dugc theo yéu cdu phién ban ciia miu nat cia mau nat nén tang thir nhét

dugc yéu cau bdi mau nit cia ing dung can dugc trién khai;
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nang c4p nut nén tang thir nhit dugce chi bao boi ky hidu nhan dang
nut nén tang tht nhat st dung goéi nang cip nut nén tang tha nhét;

x4c dinh ky hiéu nhan dang cla nut ing dung cdn dugc ning cip;
va

nang cip nat tng dung sau khi nat nén tang thtr nhat duoc ning cép,
trong d6 nat ung dung duoc chi bao bdi ky hiéu nhan dang cia nat Gng
dung can dugc nang cap.
2. Hé théng theo diém 1, trong d6 géi nang cp nut nén tang tha nhat thu
duogc dugc duy tri béi may chu trién khai tmg dung.
3. Hé théng theo diém 1, trong d6 véi yéu cau trién khai Gng dung con
bao gdm mAu twong quan moé td miu nit cla Umg dung can dugc trién
khai va bao gdm ky hiéu nhan dang nang c4p, hodc v6i yéu cdu trién khai
tng dung con bao gdm cai dit loai nit tuong Gng véi mau nut clia ung
dung can dugc trién khai va bao gébm ky hiéu nhan dang nang cap.
4. Hé théng theo diém 1, trong do viéc xac dinh ky hiéu nhan dang cua
nit tng dung can dugc ning cip bao gébm xac dinh mot hoic tat ca ky
hiéu nhan dang ctia mét hodc tit ca cac nit ung dung twong tng véi ky
hiéu nhan dang mau nut cua ng dung dugc trién khai.
5. Hé théng theo diém 1, trong d6 viéc x4c dinh ky hiéu nhan dang cua
nit ung dung can dugc nang cip bao gdm:

khi yéu cau trién khai tmg dung khong bao gém ky hiéu nhan dang
clia nut Gng dung, may chu trién khai Gtng dung xac dinh tat ca cac ky
hiéu nhan dang nat Gtng dung, twong Gng véi ky hiéu nhan dang mau nat
cta ung dung duge trién khai, 1a ky hiéu nhan dang cta nit ing dung can
dugc nang cép; hodc

khi yéu cdu trién khai tng dung con bao gébm it nhit mét ky
hiéu nhan dang nit itng dung duoc nang clp, viéc xac dinh ky hiéu nhan
dang cua nut tng dung cin dugc nang cip bao gom:

x4c dinh {t nhat mét ky hiéu nhan dang nit ng dung dugc nang cip
12 ky hiéu nhan dang cua nut ing dung cin duoc ning cép.

6. Hé théng theo diém 1, trong d6:
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trude khi nang cAp nut nén tang thir nhat duge chi bao bsi ky higu
nhan dang nut nén tang tht nhét, thiét bi nguoi dung con dugc tao ciu
hinh dé:

thu duoc, theo ky hiéu nhén dang tng dung dugc trién khai, tép mod
ta duoc luu trit cua tng dung duge trién khai;

x4c dinh, theo tép md ta thu dugc, rang tép md td mo td mau nit
nén tang th hai ma st dung mau nuat nén tang tht nhit lam mau nat
ngudn;

thu duoc yéu ciu phién ban cla miu nit cia nut nén tang th hai
dugc yéu cau bsi nat nén tang thu nhét duoc nang cép dbi véi nat nén
tang th@ hai va thu dugc nut nén tang tha hai phién ban ctia nit nén tang
tha hai; va

x4c dinh rang phién ban nit nén tang tha hai la thdp hon yéu céu
phién ban ctia mau nt cla nut nén tang tht hai dugc yéu cau béi nut nén
tang thtr nhat duoc nang cap;

trude khi nang cdp nut nén tang thi nhat sit dung géi nang cip nut
nén tang tht nhét, may chu trién khai tng dung con dugc tao c4u hinh dé:

thu dugc, dap lai viéc x4c dinh ring phién ban cla nit nén tang thi
hai 13 thdp hon yéu cdu phién ban ctia miu nut cta nut nén tang th hai
dugc yéu cau boi nut nén tang tha nhét dugc nang cip, goi nang cip nut
nén tang thtr hai ma dap Gng yéu cau phién ban ctia mau nat; va

ning cip nat nén tang thur hai theo goéi nang cAp nut nén tang thu
hai.
7. Phuong tién luu trit doc duge bdi may tinh luu trit cac 1énh may tinh dé
nang cap ung dung, ma khi dugc thuc hién béi mdt hodc nhiéu bo xu ly,
khién mot hodc nhiéu bd xur ly thuc hién céc budc:

thu yéu cdu trién khai tng dung, véi yéu ciu trién khai ung dung
bao gdm:

mau nut cia tng dung can dugc trién khai;

ky hiéu nhan dang ung dung dugc trién khai ctia Gtng dung duoc

trién khai dé duogc nang cap bdi itng dung can dugc trién khai;
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ky hiéu nhan dang mau ndt clia mau nat cua tmg dung dugc trién
khai;

ky hiéu nhan dang mAu nut nén tang th nhit cia miu nut nén
tang thi nhat; va

yéu cau phién ban ctia miu nit clia mau nut nén tang thir nhat dugc
yéu cdu bdi mau nut cia tmg dung can dugc trién khai;

thu duoc, theo ky hiéu nhan dang tng dung duoc trién khai, ky hiéu
nhan dang nut nén tang thi nhét cua nut nén tang thir nhit tuong Gng voi
ky hiéu nhan dang ctia miu nut nén tang th nhét va thu duoc phién ban
clia nGt nén tang thr nhit dugc chi béo béi ky hidu nhan dang nut nén
tang thr nhit; trong d6 tmg dung can duoc trién khai chay dwa vao kha
ndng dugc tao ra bdi nut nén tang thr nhét, va trong d6 nat nén tang thir
nhét dugc trién khai theo miu nut nén tang tht nhit truée tng dung can
duogc trién khai;

x4c dinh ring phién ban cua nit nén tang thir nhét 1a thap hon yéu
cAu phién ban ciia maiu nut ctia mau nat nén tang thir nhit;

thu duogc goéi nang cip nit nén tang thi nhit ma dap ng yéu ciu
phién ban clia miu nt, trong d6 géi nang cdp nat nén tang thu nhit thu
duoc theo yéu cdu phién ban cia miu nit cia mau nut nén tang thir nhét
duoc yéu cau béi mau nit ciia ing dung can dugc trién khai;

nang cép ndt nén tang th nhét duogc chi bao bai ky hiéu nhéan dang
nut nén tang tht nhat st dung g6i nang cip nit nén tang thir nhét;

xac dinh ky hiéu nhén dang ctiia nit itng dung can duogc ning cép;
va

nang cip nat tmg dung sau khi nat nén tang thtr nhat duoc nang cap,
trong d6 nat tng dung dugc chi bdo boi ky hiéu nhan dang ctua nut tng
dung cin duoc ning cip, va trong dé nat ing dung duwgc nang clp su
dung goi trién khai dugc mang trong yéu ciu trién khai tng dung cla tng
dung can duoc trién khai.
8. Phuong tién luu trit doc duge boi may tinh theo diém 7, trong dé goi

nang cip nat nén tang thir nhat thu dugce duge duy tri cuc bd.
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9. Phuong tién luu trit doc duge bdi may tinh theo diém 7, trong d6 véi
g6i trién khai ctia tng dung cin dugc trién khai con bao gdm mau tuong
quan md ta mau nut cia tng dung can duoc trién khai va bao gébm ky hiéu
nhan dang nang cip, hoic véi goi trién khai cua tmg dung can dugc trién
khai con bao gdm cai dit loai nit twong Ung v6i mau nit clia Gng dung
cin duoc trién khai va bao gdm ky hiéu nhan dang nang cap. |
10. Phuong tién luu trit doc duge bdi may tinh theo diém 7, trong d6 viéc
x4c dinh ky hiéu nhédn dang cua nut tng dung can dugc nang cip bao gdm
x4c dinh mdt hodc tit ca ky hiéu nhan dang cia mot hodc tit ca cic nut
tmg dung tuvong Ung v&i ky hiéu nhan dang mau nut cua Umg dung dugc
trién khai.
11. Phuong tién luu trr doc duge bdi may tinh theo diém 7, trong d6 viéc
x4dc dinh ky hiéu nhdn dang cua nat ung dung cdn dugc nang cip bao
gdm:

khi yéu cdu trién khai ung dung khong bao gdm ky hiéu nhan dang
cua nut ung dung, may chu trién khai ng dung x4c dinh tdt ca céc ky
hiéu nhén dang nat tng dung, twong tng véi ky hiéu nhan dang miu nut
cta ung dung duoc trién khai, 1a ky hiéu nhan dang cda nut tng dung can
duoc nang cip; hoic

khi yéu cau trién khai ung dung con bao gdm it nhit mot ky
hiéu nhan dang nut tng dung dugc ning cép, viéc xac dinh ky hiéu nhan
dang ctia nat tng dung cin dugc ning cap bao gdm:

xé4c dinh {t nhdt mot ky hiéu nhén dang nat tmg dung duoc nang cap
14 ky hiéu nhén dang ciia nat ing dung can dugc ning cép.
12. Phuong tién luu trit doc dugc bdi may tinh theo diém 7, trong dé
trude khi nang clp nut nén tang thir nhat duge chi bao bsi ky hiéu nhan
dang nut nén tang thi nhat, con bao gdm céc 1énh dé:

thu dugc, theo ky hiéu nhan dang ing dung dugc trién khai, tép mo
ta dugce luu trit cua tng dung can duoc trién khai;

x4c dinh, theo tép mé ta thu duge, ring tép mé ta md ta maiu nut

nén tadng tht hai ma sir dyng mau nat nén tang tht nhat lam mau nut
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ngudn;

thu dugc yéu ciu phién ban clia miu nat cla nut nén tang tht hai
duoc yéu ciu boi nit nén tang tha nhét duoc nang cip ddi véi nat nén
tang tha hai va thu dugc nut nén tang thr hai phién ban ctia nat nén tang
thr hai; va

xac dinh rang phién ban nut nén tang thar hai 1a thdp hon yéu cau
phién ban ctia miu nit cla nat nén tang thir hai dugce yéu ciu béi nit nén
tang thir nhit duoc nang cap; va

trude khi ning cdp nit nén tang th nhat st dung géi nang cip nut
nén tang tht nhit, con bao goém:

thu dugc, dap lai viéc xac dinh rang phién ban ciia nit nén tang thu
hai 13 thip hon yéu cdu phién ban ctia mau nit cla nut nén tang thir hai
duoc yéu cdu boi nat nén tang thi nhét duoc nang cip, géi ning cip nut
nén tang thr hai ma dap Gng yéu cau phién ban ctia mau ntt; va

nang cip nut nén tang tha hai theo géi nang cép nut nén tang thu
hai.
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Thu yéu cu tr1en khai ing dung, trong do yeu cu trién khai ing dung bao
gdm goi trién khai ctia g dung cin duoc trién khai

201

'

Xéc dinh, theo ky hiéu nhén dang nang cap, rang goi trién khai cua ing
dung cin duoc trién khai 1a géi nang cap cla trng dung duogc tr1en khai
dwoc chi béo bai ky hiéu nhan dang cta ing dung dworc trién khai

202

,

203

Thu duogc, theo ky hiéu nhén dang cua tng dung duoc trién khai, ky higu
nhén dang ma la cta nut nén ting tha nhét va twong tmg véi ky h1eu nhén
dang cua rnau nut nén tang thir nhit, va thu dugc phlen ban cua nut nén
tang thtr nhit dugc chi bao bai ky hidu nhan dang clia nit nén tang thi nhét

Y

Xac dinh, theo phién ban cta nut nén tang thtr nhét, ring phlen ban cta
nut nén ting thir nhét 13 thap hon yéu cau phién ban ciia mau nat cia ing
dung cin duoc trién khai d6i véi mau niit nén tang thir nhat

204

:

Thu dugc, theo yeu cdu phién béan cua mau nut cua ung dung can duoc
trién khai d6i véi mau nut nén tang thir nhat goi nang cap nut nen tang thir
nhit ma dap img yéu cdu phlen béan cua mau nut cua ung dung cén dugc
trién khai d6i véi mAu nit nén tang thir nhat

205

v

Nang cAp nut nén tang thir nhét dugc chi bao béi ky hi¢u nhan dang cua nut
nén tang thi nhat bang cach st dung gbi nang cp nut nén tang thir nhat

206

K

'

207

Xéc dinh ky hiéu nhan dang ctia nit img dung cn dugc nang cép

'

208

Nang cap nut img dung dugc chi bao boi ky hi€u nhén dang cua nit img
dung can dugc nang cap bang cach su dung goi trién khai ctia ing dung
can duoc trién khai

FIG. 2
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301

Tao ra goi trién khai cia ing dung can dugc trién khai _/

* 302

Tao ra yéu cau trién khai ung dung, trong dd yéu ciu trlen khai _/
{tmg dung bao gdm goi trién khai ctia img dung can dugc trién khai

¢ 303

Gri yéu cdu trién khai tmg dung t6i méay chu trién khai ing —/
dung

FIG. 3
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Méy ch trién khai (mg dung thuc hién viée trién khai theo géi
trién khai ng dung

401

\

'

Thiét bi nguoi dung tao ra goi trién khai ctia Ung dung can duoc trién
khai, trong do goi trlen khai ctia img dung can dugc trién khai 1a géi
nang cp dbi véi ing dung dugc trién khai (appB)

[\ 8]

\g

'

Thiét bi ngudi dung tao ra yéu cau trlen khai (mg dung, trong d6 yéu
cdu trién khai ing dung bao gdm géi trién khai img dung A

W

\3

'

May chu trién khai tmg dung thu yéu ciu trién khai ing dung

404

'

May chu trién khai img dung xéc dinh rﬁng g6i trién khai 14 géi ning
cap doi voi ing dung duogc trién khai (appB)

PN

l

406

May chi trién khai Ung dung nang cép nut ung dung dugc trién khai
theo goi trién khai ctia ing dung can dugc trién khai

\

'

May chi trién khai Ung dyng gri trd lai thong tin phan hdi nang
cap toi thiét bi ngudi dung

K_h
S
3

FIG. 4
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4061

Thu dugc ky hiéu nhan dang ctia nit J
nén tang thi nhét

4068

Xéc dinh rang phlen ban cia

nut nén tang thir nhit c6 thoa man yéu ciu ,

phlen bén hay khong ma duge mo té trong ~.Co

g6i trién khai cua  ing dung cin dugc trlen /—»
khai va 12 cia mau nit cta ing dung cin

duoc trién khai déi véi mau nit nén

Nang cép niit Gng
dung duoc trién khai
theo goi trlen khai cta
ung dung can dugc
trién khai

\ tang thir nhit
4063

Khéng %

Thu dugc gbi ning cép nit nén tang thir nhit

Y
/\ 4064

?

4067

/

: Xéc dinh ring phién <
bén cla niit nén tang thir hai 1a Khong

thép hon yéu cau phién ban
clia mau nut nen tang thir nhit
d6i v6i miu nut nén tang thr
hai

Nang cap nut nén tang
thir nhat theo go6i néng
cép nut nén tang thir nhét

4065

_/

Thu dugc goi ning cdp nit nén ting thir
hai

4066

_/

Néng cip nut nén tang thir hai theo géi nang cép nut

nén tang thir hai

FIG. 6
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Thiét bi nguoi dung
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FIG. 12

-82-





