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(57) Sang ché dé cap dén phuong phap quan 1y 16i, ma c6 thé thue hién quy trinh xir Iy va
bdo cao 16i trong moi trudng tao ao chirc nang mang (NFV - Network Function
Virtualization). Phuong phap nay bao gdm céc bude: thu nhan thong tin 16i thir nhat, bao
gdm ky hiéu nhan dang thuc thé 15i va loai 1, cta thuc thé ha tang tao ao cac chirc - nang
mang (NFVI - Network Function Virtualization Infrastructure), trong d6 thong tin 16i thir
nhét dugc st dung dé chi bao réng 16i xuat hién trong thuc thé NFVI thtr nhét c6 ky hi¢u
nhan dang thyuc thé 13i; tao ra thong tin 15i tong hop thir nhit theo thong tin 15i thir nhat,
trong d6 thong tin 11 tong hop thir nhat bao gdm thong tin 15i thir nhit va thong tin 15i
twong quan cua thong tin 15i thir nhat; va thyc hién quy trinh sira hodc bao cao 15i theo
thong tin 16i tong hop thtr nhat. Trong cac phuong an cua sang ché, thong tin 16i cua thyuc
thé phan cing va/hoac phan mém dugc thu nhan, dé thuc hién qué trinh xir 1y tong hop
trén cac phan tvong quan cua thong tin 16i, ma c6 thé thuc hién quy trinh xir Iy va béo céo
16i trong mdi truong NFV.



B§ quan 1y ha tang dugc tao 4o VIM thu nhin thong tin 15i thir

nhit, bao gdm b nhén dang thye thé 15i va loai 16i, ciia thyc thé

ha ting tgo do cic chic niing mang NFVI, & do thong tin 13i thir

nhéit dwge sir dyng dé chi béo 16i xuit hign & thyc thé NFVI thi
nhat ¢ b nhin dang thuc the 161

.

VIM tao ra thong tin 13i tdng hop thir nhét theo thong tin 13i thi
nhét, & d6 thdng tin 13i ting hop thir nhét bao gbm thong tin 15i
thir nhdt vi théng tin 13i twong quan cia théng tin 13i thir nhit

!

VIM thye hién quy trinh sta hofc bio céo 13i theo thdng tin 15i
tdng hop thir nhat
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‘Linh vwe k§ thuit dwge dé cap

Séng ché d& cap dén linh vuc truyén thong, va cu thé 14 sing ché dé cap dén

phuong phap, thuc thé va hé théng quan 1y 15i.

Tinh trang ky thuat ctia sang ché

Tao 40 chirc ning mang (NFV - Network Function Virtualization) ¢6 y dinh
thuc hién phdn mém ciia mét sé chirc ning mang béng cach stir dung may chi cong
suét 16n hiéu suét cao chung, bd chuyén mach, va thiét bi luu trit. Pugc so sanh véi
mdi trudng 4o gde théng thudng, trong kién tric dAu cubi dén dau cudi (E2E - End
to End) NFV, nhiéu dbi tvong phin mém va thuc thé quan Iy duoc b6 sung, nhu
d6i twong/thuc thé cac chirc ning mang duoc tao 4o (VNF - Virtualized Network
Function), thuc thé bd quan 1y ha ting dugc tao 4o (VIM - Virtualized
Infrastructure Manager), va thuc thé bd quan ly VNF, sao cho mdi truong NFV
phtrc tap hon so vdi mdi treong do thong thuong. Phuong phap xur ly va bdo cédo
16i trong moi trudng 4o thong thudng khong thé duoc 4p dung cho méi trudng
NFV. Do d6, cach thirc thyc hién quy trinh xtr Iy va bao céo 16i trong méi truong

NFV phirc tap can dugc xem xét.

Bén chét k§ thuit ciia sang ché

Céc phuong 4n cua sang ché d& xuat phuong phéap quan ly 161, ma cé thé thuc
hién quy trinh xtr Iy va bao céo 15i trong mdi trudng NFV.

Theo khia canh thtr nhit, phuong phép quan ly 15i dugc dé xuét, phwong phap
ndy bao gdm cac bude: thu nhén, bdi bd quan 1y ha ting duoc tao o (VIM), thong
tin 131 thu nhét, bao gdm ky hiéu nhén dang thuc thé 151 va loai 18i, cta thuc thé ha
ting tao 4o cac chic ning mang (NFVI - Network Functions Virtualization
Infrastructure), trong d6 thong tin 18i thér nhat dugc sir dung dé chi bao rang 16i

xuét hién trong thuc thé NFVI thtr nhat c¢6 ky hidu nhan dang thuc thé 15i; tao, boi
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VIM, thong tin 15i tong hop tht nhét theo thong tin 1i thir nhét, trong d6 thong tin
18i téng hop thir nhat bao gdm thong tin 15i thu nhét va théng tin 16i twong quan
cua thong tin 16i thir nhit; va thuc hién, bdi VIM, quy trinh stra hodc bdo céo 16i
theo thong tin 131 tbng hop thi nhét.

Dua vao khia canh thu nhét, theo cach thic thuc hién tha nhét cua khia canh
thir nhét, buéc thu nhan, bdi VIM, théng tin 15i thir nhét, bao gdm ky hiéu nhan
dang thuc thé 13i va loai 18i, ciia thuc thé NFVI bao gdm bude: thu thong tin 16i
thtr nhit duge giri béi thuc thd NFVI thtr nhit; hodc xac dinh rang 18i xuat hién
trong thuc thé NFVI tht nhét, va tao ra thong tin 1561 th{r nhét theo 15i cta thyc thé
NFVI thi nht.

Dua vao khia canh thit nhat va céch thirc thuc hién néu trén ctia khia canh thir
nhét, theo cach thirc thuc hién thir hai ctia khia canh thir nhét, thuc thé NFVI thir
nhét 13 phan ctng (HW - Hardware), hé diéu hanh may chu (Host OS), bo quén ly
may ao, hodc thuc thé may ao (VM) bét ky trong thuc thé NFVL, va budc tao, béi
VIM, thong tin 181 tdng hop tht nhat theo thong tin 16i thir nhit bao gdbm budc: xac
dinh ring thong tin 15i dugc gii béi thuc thé NFVI duogc tuong quan vai thuc thé
NFVI tht nhit 1a thong tin 18i tvong quan cta thong tin 18i thi nhat; va tao ra
thong tin 151 tdng hop thi nhit ma bao gém théng tin 13i thir nhat va thong tin 15i
twong quan.

Dua vao khia canh th& nhat va céc cach thirc thuc hién néu trén ctia khia canh
thtr nhét, theo cach thirc thuc hién th& ba ciia khia canh thir nhat, buéc thuc hién,
b&i VIM, quy trinh sira hodc bao céo 18i theo thong tin 16i tong hop thir nhét bao
gdm budc: xac dinh, theo loai 18i trong thong tin 1i thir nhét cta thong tin 15i tong
hop thir nhat hoic loai 18i trong thong tin 16i tuong quan ctia thong tin 16i téng hop
thir nhit, xem VIM cé bao gém cach thirc stra 16i ma twong tmg véi loai 18i trong
thong tin 161 thir nhét hoc loai 16i trong thong tin 161 twong quan hay khong; va khi
VIM bao gdm céch thirc sira 16i ma tuong tmg véi loai 16i trong thong tin 16i thi
nhét hodc loai 15i trong thong tin 16i tuong quan, sira, theo cach thirc sta 16i, 16i
cta thuc thé NFVI tht nhét va/hodc 161 cua thuc thé NFVI dugc twong quan véi
thuc thé NFVI thi nhat; hodc khi VIM khéng bao gdm céch thirc sira 16i ma tuong
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tng véi loai 18i trong thong tin 18i thtr nhét hodc loai 13i trong thong tin 18i twong
quan, gt thong tin 16i tong hop thu nhét t6i VNFM hoic giri thong tin 16 téng hop
thr nht téi bd ddng bd héa. |

Dua vao khia canh thur nhét va cac cach thitc thuc hién néu trén cia khia canh
th(t nhét, theo cach thirc thuc hién thir tu ctia khia canh th nhét, budc xac dinh,
theo loai 13i trong thong tin 181 thi nhét cua thong tin 151 tdng hop thi nhat hodc
loai 15i trong thong tin 13i twong quan ctia thong tin 15i tdng hop thit nhat, budc
xem VIM c6 bao goém céch thuc sira 161 ma twong tng véi loai 16i trong thong tin
18i thtr nhat hodc loai 18i trong thong tin 131 twong quan hay khéng bao gom bude:
xéc dinh thuc thé NFVI ¢6 quyén wu tién cao nhét tir thuc thé NFVI thi nhét va
thuc thé8 NFVI duoc twong quan véi thuc thé NFVI thir nhit, trong d6 quyén wu
tién cia HW cao hon so v6i quyén wu tién cua Host OS, quyén wu tién cia Host
OS cao hon so véi quyén uu tién ctia bd quan Iy may 4o, va quyén wu tién cia bo
quan 1y may 4o cao hon so v6i quyén uu tién cia VM; xac dinh, theo loai 1di cua
thue thé NFVI ¢6 quyén wu tién cao nhit, xem VIM c6 bao gdm cach thirc stra 16i
tuong tmg hay khong; va khi VIM bao gdém céch thirc sira 16i twong tmg véi loai
16i cua thuc thé NFVI ¢ quyén wu tién cao nhét, stra, theo cach thuc stra 161, 16i
ctia thuc thé NFVI ¢6 quyén uu tién cao nhat.

Dua vao khia canh tht nhit va cac cach thire thue hién néu trén cta khia canh
thtr nhét, theo cach thitc thuc hién thitr ndm cta khia canh thtr nhét, sau khi stra,
theo cach thic stra 151, 15i ctia thuc thé NFVI tht nhat va/hodc 16i clia thuc thé
NFVI duoc tuong quan véi thue thé NFVI tht nhét, phuong phap ndy con bao
gbm: khi viéc stra 16i thanh cong, giri tin nhin chi bdo thanh cong t6i b dong bd
hoa; hodc khi stra 151 khong thanh cong, giri thong tin 18i téng hop thi nhit t6i
VNFM hoic gri thong tin 161 tng hop thir nhét téi bd ddng bd hoa.

Dua vao khia canh thi nhét va cc cach thic thuc hién néu trén cta khia canh
tht nhét, theo cach thuc thuc hién thir séu cta khia canh thtr nhat, sau khi gii
thong tin 131 tng hop thtr nhit t6i VNFM, phuong phap niy con bao gdbm budc:
thu tin nhén chi bdo ma dugc giri béi VNFM va duoc st dung dé chi bao ring

VNFM khong thé xir Iy thong tin 18i tdng hop thir nhét; va giri théng tin 18i tong
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hop tht nhét t6i bo dong bd héa.

Dua vao khia canh thir nhét va céac cach thirc thuc hién néu trén cua khia canh
thtr nht, theo cach thirc thyc hién thir bay ciia khia canh thir nhat, truée khi gui
thong tin 15i tong hop thi nhét t6i bd ddng bd héa, phuong phap nay con bao gbm
bude: yéu ciu, tir VNFM, thong tin 16i cua thuc thé VNF duogc tuong quan véi
thuc thd NFVI tht nhat; va bd sung thong tin 16i ctia thyc thé VNF dugc tuong
quan véi thuc thé NFVI tha nhit vao thong tin 13i tong hop thi nhét.

Dua vao khia canh thir nhét va cac cach thirc thuc hién néu trén cua khia canh
thir nhét, theo cach thic thuc hién thir tim cua khia canh thir nhat, phwong phép
nay con bao gdm budc: thu thdng tin yéu cau duoc gii boi VNFM, trong d6 thong
tin yéu cdu duoc sir dung dé yéu cau, tir VIM, thong tin 16i cta thuc thé NFVI
duoc tuong quan vé6i thuc thé 161 VNF; va giii thong tin 16i ctia thuc thé NFVI
duoc twong quan véi thuc thé 18i VNF t6i VNFM.

Dua véo khia canh thtt nhat va céc cach thire thye hién néu trén cua khia canh
thr nhat, theo cach thirc thuc hién thir chin cta khia canh thir nhét, sau khi tao ra,
bdi VIM, théng tin 15i tbng hop tht nhét theo thong tin 13i thi nhét, phuong phap
nay con bao gém budc: phat hién, theo thong tin 15i tong hop thir nhét, xem VIM
¢6 bao gdm thong tin 15i tdng hop ma gidng nhu théng tin 15i tong hop thi nhét
hay khong; va khi VIM bao gdm thong tin 15i tong hop ma gidng nhu thong tin 16i
téng hop thir nhét, x6a thong tin 18i tong hop thtr nhét.

Dua vao khia canh thi nhat va cac cach thirc thuc hién néu trén cia khia canh
thtt nhét, theo cach thtrc thuc hién thir mudi cua khia canh thir nhét, thong tin 16i
thir nhit con dugce bao cdo t6i hé thdng hd trg hoat dong va kinh doanh (OSS/BSS
- Operation and Business Support System), sao cho OSS/BSS quan ly va dua ra
thong tin 15i tht nhét.

Dua vao khia canh tht nhat va cac cach thirc thue hién néu trén cia khia canh
tht nhét, theo céch thirc thuc hién thir mudi mot cta khia canh thi nhét, thong tin
13i thir nhét con bao gdm it nhat mét trong sb trang thai hoat dong va thoi gian 15i;

va thong tin 131 tng hop thtr nhit con bao gdm thong tin trang thai 18i, va trang
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thai 161 bao gbém it nhét mot trong s6 chua duge xtt ly, dang dugc xir ly, da duoc
stra, va chua duoc sua.

Theo khia canh th hai, phwong phap quéan ly 16i duge dé xuét, phuwong phap
ndy bao gdbm cac budc: thu nhan, boi bd quan ly chirc ning mang duge tao ao
(VNFM), thong tin 13i thtr hai, bao gdm ky hiéu nhan dang thuc thé 16i va loai 16i,
ctia thuc thé chirc nang mang dugc tao 4o (VNF), trong d6 thdng tin 16i th(r hai
duoc sir dung dé chi bao ring 16i xuat hién trong thyc thé VNF thir nhét c6 ky higu
nhén dang thuc thé 18i; tao, boi VNFM, thong tin 18i tong hop thi hai theo thong
tin 18i thir hai; va viéc thuc hién, bdi VNFM, quy trinh stra hodc béo cao 16i theo
thong tin 16i tong hop thit hai.

Dua vao khia canh thir hai, theo cach thuc thuc hién thtr nhét cta khia canh
thr hai, buéc thu nhan, bédi VNFM, thong tin 16i thir hai, bao gém ky hiéu nhan
dang thuc thé 13i va loai 15, cta thuc thé VNF bao gém budc: thu thong tin 161 thtr
hai dugc giri boi thuc thé VNF thir nhit; hodc xac dinh rang 18i xuét hién trong
thuc thé VNF tht nhét, va tao ra thong tin 15i thi hai theo 15i ctia thuc thé VNF thir
nhét.

Dua vao khia canh th hai va céch thirc thuc hién néu trén cta khia canh thtr
hai, theo cach thirc thuc hién thir hai cia khia canh thi hai, budc tao, bdi VNFM,
thong tin 16i tng hop thir hai theo thong tin 1i tht hai bao gdm budc: xac dinh
rang théng tin 181 dugce giri béi thuc thé VNF dugc twong quan véi thuc thé VNF
thir nhét 14 thong tin 18i trong quan cta thong tin 18i thi hai; va tao ra thong tin 16i
téng hop thir hai ma bao gém thong tin 16i thir hai va thdng tin 15i twong quan.

Dua vao khia canh thir hai va cac cach thirc thuc hién néu trén ctia khia canh
thtr hai, theo cach thirc thuc hién thr ba cua khia canh thir hai, budc thuc hién, boi
VNFM, quy trinh stra hozc bo céo 15i theo thong tin 13i téng hop thtr hai bao gdm
budc: xac dinh, theo loai 18i trong thdng tin 16i thr hai ciia thong tin 16i tong hop
thir hai hodc loai 18i trong thong tin 18i twong quan cta thong tin 15i tong hop thi
hai, xem VNFM c6 bao gdm céch thirc stra 16i ma twong tmg véi loai 15i trong
thong tin 16 thir hai hozc loai 13i trong thong tin 16i twong quan hay khéng; va khi

VNFM bao gdm cach thirc sira 16i ma tuong tmg vdi loai 16i trong thong tin 18i thit
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hai hoic loai 151 trong thong tin 18i trong quan, sira, theo cach thirc sira 161, 15i cua
thuc thé VNF tha nhét va/hodc 16i cia thuc thé VNF duoc tuong quan véi thuc thé
VNF thtr nhit; hogic khi VNFM khéng bao gdm cach thirc stta 16i ma tuong Ung
v6i loai 18 trong théng tin 16i thir hai hodc loai 161 trong thong tin 16i tvong quan,
gri thong tin 13 tong hop thi hai téi bo dong bd hoa.

| Dua vao khia canh thir hai va cdc cach thire thue hién néu trén cua khia canh
thir hai, theo cach thirc thuc hién thir tu cta khia canh thir hai, sau khi stra, theo
céch thirc sira 13i, 13i cia thuc thé VNF thtr nhat va/hogc 16i ciia thuc the VNF
duoc twong quan vé6i thue thé VNF thtr nhat, phuong phép nay con bao gbm budc:
khi viéc stra 131 thanh cong, giri tin nhin chi béo thanh cong t&i bo dong bd hoa;
hodic khi stra 151 khong thanh cong, giri thong tin 15i tdng hop thir hai téi bd dong
bo hoa.

Dua vao khia canh thir hai va cac cach thirc thuc hién néu trén ctia khia canh
tht hai, theo cich thic thuc hién thr ndm cda khia canh thir hai, trudc khi g
thong tin 1_5i tbng hop tht hai t6i bd ddng bd hoa, phuong phap nay con bao gdm
budce: yéu cau, tir bd quén ly ha te‘ing duoc tao a0 (VIM), thong tin 16i cta thuc thé
NFVI duge twong quan vé6i thuc thé VNF thir nhét, trong d6 thuc thé NFVI 14 phan
cimg (HW), hé diéu hanh méay chu (Host OS), b quan 1y may 4o, hodc thuc thé
may 40 (VM - Virtual Machine) bat ky trong NFVI; va bd sung théng tin 15i cua
thuc thd NFVI duge twong quan véi thyc thé VNF thtr nhat vao thong tin 13i tong
hop th hai.

Dua vao khia canh th hai va cac cach thirc thuc hién néu trén cua khia canh
th{r hai, theo cach thirc thuc hién thlr sau cia khia canh thtr hai, phuong phép nay
con bao gdm bude: thu théng tin 15i tdng hop thir nhat dwgc giri boi VIM, trong d6
théng tin 151 téng hop thir nhit bao gdm thong tin 16i thir nhat va thong tin 16i
twrong quan cua thong tin 18i thir nhat, va thong tin 16i thir nhét duogc st dung dé chi
bao rang 151 xudt hién trong thuc thé NFVI thir nhét; x4c dinh xem VNFM c6 bao
gdm cach thirc sira 16i ma twong tmg v6i loai 13i trong thong tin 16i th nhat cla
théng tin 18i tbng hop thir nhat hozc loai 15i trong thong tin 18i tuong quan cia

théng tin 18i tdng hop thtr nhat hay khong; va khi VNFM bao gdm céch thirc sira
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16i ma twong tng véi loai 16i trong thong tin 16i thit nhét hoic loai 16i trong thong
tin 16i twong quan, stra, theo cach thirc sira 18i, 18i cia thuc thé NFVI tht nhét
va/hodc 161 cua thuc thé NFVI dugc twong quan voi thuc thé NFVI thi nhit; hodc
khi VNFM khéng bao gbm céch thic stra 18i ma twong tmg v&i loai 15i trong thong
tin 13i thir nhét hodc loai 13 trong thong tin 18i twong quan, gl thong tin 181 téng
hop thir nhit t61 bd ddng b héa, hodic giri tin nhén chi béo dugc sit dung dé chi
bao ring VNFM khéng thé xir Iy thong tin 15i tdng hop thir nhét t6i VIM, sao cho
VIM giri thong tin 13i tng hop th nhét téi by dong bd hoa.

Dua vao khia canh thir hai va céc céach thic thuc hién néu trén cta khia canh
th@ hai, theo cach thirc thuc hién thr bay cia khia canh th hai, sau khi thu thong
tin 181 tdng hop thir nhét dugc giri bdi VIM, phuong phép nay con bao gbm budc:
xéc dinh, theo thong tin 13i tong hop thir nhét, théng tin 15i cia thuc thé VNF thir
nhét ma duoc twong quan véi thuc th8 NFVI thir nhét va/hodc duge twong quan véi
thyc thé NFVI duoc tuong quan véi thuc thé NFVI tht nhit; va bd sung thong tin
18i cua thuc thé VNF thtt nhét vao thong tin 16i téng hop thir nhat, sao cho VNFM
thuc hién quy trinh stra va bao céo trén thong tin 181 téng hop thir nhat.

Dua vao khia canh thit hai va cdc cach thirc thyc hién néu trén cla khia canh
thir hai, theo cach thirc thyc hién thit tdm cua khia canh thi hai, sau khi thuc hién,
bdi VNEM, quy trinh sira hodc bdo cdo 16i theo thdng tin 16i téng hop thtt hai,
phuong phap nay con bao gdm budc: phat hién, theo thong tin 15 tong hop thir hai,
xem VNFM c6 bao gdm thong tin 16i téng hop ma gidng nhu thong tin 18i tong
hop thir hai hay khong; va khi VNFM bao gbm thong tin 15 tbng hop ma gibng
nhu thong tin 13i tdng hop thir hai, x6a thong tin 15i tong hop thir hai.

Dua vao khia canh thir hai va cac cach thirc thuce hién néu trén cta khia canh
thit hai, theo cach thtrc thuc hién thit chin cua khia canh thir hai, phuwong phap nay
con bao gdbm bude: thu thong tin yéu cau dugc giri bai VIM, trong d6 thong tin yéu
cAu dugc st dung d& yéu cau, tir VNFM, thong tin 16i cua thuc thé VNF duoc
twong quan véi thuc thé NFVI 13i; va gl thong tin 16i cla thyuc thé VNF duoc
twong quan v6i thuc thé NFVI 15i téi VIM.

Dua vao khia canh thit hai va céc cach thirc thuc hién néu trén cta khia canh
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thtr hai, theo cach thirc thuc hién thit mudi cia khia canh thir hai, thong tin 16i thu
hai con duoc bdo cdo t6i hé thdng hd trg hoat dong va kinh doanh (OSS/BSS), sao
cho OSS/BSS quan ly va dua ra thong tin 16i thr hai.

Dua vao khia canh thit hai va cac cach thic thyc hién néu trén ctia khia canh
thtr hai, theo cach thirc thuc hién thit mudi mt cta khia canh thir hai, thong tin 161
thir hai con bao gém it nhat mot trong sd trang théi hoat dong va thoi gian 16i; va
thong tin 161 tdng hop thit hai con bao gbm thong tin trang thai 18, va trang thai 16i
bao gém it nhat mot trong s6 chua duoc xir ly, dang duge xu ly, da dugce stra, va
chua dugc stra.

Theo khia canh thtt ba, phuong phép quan 1y 15i dugc dé xuét, phuong phap
nay bao gdm céc budc: thu, bdi bd ddng bd hoa, théng tin 16i téng hop thir nhat
dugc giri boi bo quan ly ha tang dugc tao ao (VIM), trong d6 thong tin 161 tong hop
tht nhét bao gdm thong tin 15i thi nhét, thong tin 18i thir nhat bao gom ky hiéu
nhén dang thuc thé 13 va loai 18i, va thong tin 18i thi nhat duge st dung dé chi bao
rang 161 xuét hién trong thuc thé ha tAng chirc ning mang tao 4o thir nhét NFVI ¢6
ky hiéu nhan dang thyc thé 18i; va thuc hién, boi by dong bd héa, quy trinh stra
hodc béo cdo 131 theo thong tin 18i tdng hop thir nhat.

Dua vao khia canh th ba, theo cach thirc thyc hién thtr nhét cua khia canh
tht ba, thong tin 16i téng hop thu nhét con bao gém: thong tin 16i clia thuc thé
NFVI dugc tuong quan véi thuc thé NFVI thir nhat; va/hogc thong tin 16i cua thyc
thé chtrc ning mang dugc tao 4o (VNF) dugc tuong quan véi thyuc thé NFVI tht
nhét.

Dua vao khia canh th ba va céach thirc thuc hién néu trén cua khia canh thr
ba, theo cach thuc thuc hién thi hai cua khia canh thir ba, budc thyuc hién, bdi bo
dong bd hoa, quy trinh sira hodc béo céo 16i theo thdng tin 181 tdng hop thtr nhét
bao goém budc: x4c dinh, theo loai 16i trong thong tin 16i téng hop thir nhat, xem bd
ddng bd hoéa c6 bao gdm céach thirc stra 161 twong tmg véi loai 16i hay khong; va khi
bd ddng bd hoéa bao gdm cach thirc stra 16i trong tng véi loai 16i, sira, theo cach
thire stra 151, 15i ctia thuc thd NFVI thr nhat va/hoic 181 cua thuc thé NFVI duoc
twong quan véi thuc thé NFVI tht nhét; hodc khi bd ddng bd hoa khong bao gém

-0



26788

céch thire stra 131 tuong tmg véi loai 181, giri théng tin 13i tong hop thir nhét t6i hé
thdng hd trg hoat dong va kinh doanh (OSS/BSS).

Dua vao khia canh tht ba va céc céach thtrc thyc hién néu trén cla khia canh
thtt ba, theo cach thirc thuc hién thir ba cua khia canh tht ba, budc thuc hién, boi
b6 ddng bo héa, quy trinh sira hodc bao céo 13i theo thong tin 15i tong hop thir nhét
bao gdm budc: x4c dinh, theo loai 18i trong thong tin 161 tong hop thi nhét, xem bé
ddng bd héa c6 bao gdm cach thirc sira 16i tuong tmg véi loai 16i hay khong; va khi
bd ddng bd hoéa bao gdm cach thirc sira 16i twong Ung Vi loai 16, stra, theo cach
thirc sira 18i, 13i ctia thuc thd NFVI thir nhat, 15i cta thuc thé NFVI duge tuong
quan vé6i thuc thé NFVI thir nhét, va 15i cta thuc thé VNF dugc twong quan véi
thuc th8 NFVI thir nhét; hodc khi bd dong bo hoa khong bao gbm cach thirc sira 16i
tuong Ung véi loai 16i, giri thong tin 161 tong hop thi nhét t6i OSS/BSS.

Dua vao khia canh th ba va cac cach thic thuc hién néu trén cta khia canh
tht ba, theo cach thirc thuc hién thi tu cta khia canh thi ba, trude khi thuc hién,
boi bo dong bd hoa, quy trinh stra hodc béo céo 16i theo thdng tin 161 téng hop thir
nhit, phuong phap ndy con bao gbm budc: phat hién, theo thong tin 16i tong hop
thir nhét, xem bd ddng bd hoa c6 bao gbm thong tin 16i tébng hop ma gidng nhu
thong tin 151 tong hop thir nhét hay khong; va khi bd ddng bd hoa bao gbm thong
tin 181 tbng hop ma gidng nhu thong tin 13i tong hop tht nhat, x6a thong tin 16i
téng hop thir nhét.

Dua vao khia canh th ba va céac cach thirc thyc hién néu trén cta khia canh
thtr ba, theo cach thirc thuc hién thr ndm ctia khia canh tha ba, thong tin 161 thtr
nh4t con bao gdm it nhit mot trong sb trang thai hoat dong va thoi gian 16i; va
théng tin 18i tdng hop thir nhét con bao gbm théng tin trang thai 18i, va trang théi
161 bao g(“)m it nhat mot trong s6 chua duogc xir ly, dang dugc xur ly, dd dugc stra,
va chua duogc sira.

Theo khia canh thr tw, phuong phép quan 1y 18i dwoc d& xuét, phuong phép
nay bao gdbm cac budc: thu, bai by déng bd héa, thong tin 16i tong hop thir hai
dugc giri boi bo quan ly chirc ndng mang dugc tao 4o (VNFM), trong d6 thong tin

151 tdng hop tht hai bao gdm théng tin 13i thir hai, thong tin 15i thir hai bao gém ky
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hiéu nhan dang thuc thé 13i va loai 16i, va thong tin 16i tht hai dugc st dung dé chi
béo rang 151 xuét hién trong thyc thé chttc ning mang duogc tao 4o (VNF) thu nhét
¢6 ky hiéu nhén dang thyc thé 18i; va viéc thyc hién, bai bd dong bd hoa, quy trinh
stra hodc bao céo 16i theo thong tin 161 tbng hop thit hai.

Duya vao khia canh thir tu, theo cach thurc thuc hién thir nhét cda khia canh tha
tu, thong tin 18i tong hop thit hai con bao gbdm: thong tin 1i cta thyc thé VNF
dugce tuong quan véi thuc thé VNF tht nhat; va/hodc thong tin 16i cta thuc thé bod
quan 1y ha tAng dugc tao 40 NFVI dugce tuong quan vai thyc thd VNF thir nhét.

Dua vao khia canh thi tw va cach thirc thyc hién néu trén ctia khia canh thir tu,
theo cach thirc thuc hién th hai cua khia canh thir tu, budc thuc hién, bdi b déng
bd héa, quy trinh sira hodc bao cdo 16i theo thong tin 161 téng hop thir hai bao gbm
bude: xé4c dinh, theo loai 16i trong thong tin 161 téng hop thir hai, xem bd d(‘Sng bo
héa c6 bao gdm céach thirc sira 16i twong tmg véi loai 16i hay khong; va khi bo dong
bo hda bao gém cach thtrc stra 161 tuong tng véi loai 16, stra, theo cach thirc sira
18i, 131 ctia thuc thé VNF thtr nhét va/hoic 18i cia thuc thé VNF duoc tuong quan
v6i thue thé VNF thir nhét; hoic khi bd déng bd hoa khong bao gém cach thuc sta
16i tuong tmg véi loai 18i, giri thong tin 16i tdng hop tht hai toi hé théng hd trg
hoat déng va kinh doanh (OSS/BSS).

Dua vao khia canh thir tu va cac cach thirc thyc hién néu trén cua khia canh
tht tu, theo cach thirc thuc hién thir ba cta khia canh thir tu, viéc thyc hién, bdi b
ddng bod hoa, quy trinh sira hodc bio céo 16i theo thong tin 161 tong hop thir hai bao
gdm: xéc dinh, theo loai 13i trong thong tin 15 téng hop thir hai, xem bd dong bo
hoa c6 bao gdbm céach thirc stra 151 twong g véi loai 16i hay khong; va khi bd dong
bd hoa bao g(‘A)m cach thuec sira 16i tuong ting véi loai 16, stra, theo cach thirc sira
131, 13i cta thue thé VNF thi nhét, 11 ctia thuc thé VNF duge twong quan vai thuc
thé VNF thtt nhit, va 15i cta thuc thé NFVI duoc tuong quan véi thuc thé VNF thi
nhét; hodc khi bd ddng bd hoa khong bao gdm céch thirc stra 16i twong Gng véi loai
161, guri thong tin 18i tong hop thi hai téi OSS/BSS.

Dua vao khia canh th@ tu va cac cach thirc thyc hién néu trén ctia khia canh

thtr tu, theo cach thirc thuc hién thi tu cia khia canh thr tu, trudce khi thuc hién,
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béi bd ddng bd hoa, quy trinh sira hodc bao cdo 18i theo thong tin 13i tong hop thi
hai, phuong phap nay con bao gdm budc: phat hién, theo thong tin 181 téng hop thir
hai, xem bd ddng bo hoa cé bao gdm thong tin 1di tbng hop ma gidng nhu thong tin
161 tong hop thir hai hay khong; va khi bd ddng bd héa bao gbm théng tin 16i tbng
hop ma giéng nhu théng tin 16 tdng hop thir hai, x6a thong tin 16i téng hop tht
hai.

Dua vao khia canh thir tu va cdc céach thirc thuc hién néu trén cla khia canh
thir tu, theo cach thirc thuc hién tht ndm cuia khia canh thir tu, thong tin 161 thr hai
con bao gdm it nhit mét trong s trang thai hoat dong va thoi gian 16i; va thong tin
13i tdng hop thi hai con bao gdm thong tin trang thai 18i, va trang théi 16i bao gdm
it nhat mot trong s chua dugc xtr 1y, dang duogc xtt 1y, dd dugc stra, va chua duoc
stra.

Theo khia canh th& nim, bd quéan ly ha ting duoc tao o dugc dé xuét, bao
gém: bd thu nhéan, duogc tao cAu hinh dé thu nhan thong tin 161 thir nhét, bao gém
ky hiéu nhan dang thuc thé 151 va loai 13i, cua thuc thé ha tﬁng tao ao chic néng
mang (NFVI), trong d6 thong tin 16i thir nhét duge st dung dé chi béo ring 18i xuat
hién trong thuc thé NFVI tht nhit c6 ky hiéu nhén dang thuc thé 13i; bo tao, duoc
tao cau hinh dé tao ra thong tin 15i tong hop thi nhét theo thong tin 13i thi nhét,
trong d6 thong tin 16i téng hop thir nhét bao gbm thong tin 16i thir nhét va thong tin
131 twong quan ciia thong tin 18i thir nhat; va bo xir 1y, dwoc tao cAu hinh dé thyc
hién quy trinh sira hodc bao céo 15i theo thdng tin 15i tdng hop thir nhit.

Dua vao khia canh thir ndm, theo cach thirc thuc hién thu nhét cua khia canh
thir ndm, bd xr ly con bao gém bd xac dinh va bo thu, va bd thu nhén dugc tao ciu
hinh diic biét dé: thu, bing cach sir dung b6 thu, thong tin 131 thi nhét dwoc giri béi
thuc thé NFVI thir nhat; hodc xéc dinh, béng cach st dung bd xac dinh, réng 16i
xuét hién trong thuc thé NFVI tht nhat, va tao ra thong tin 131 thtt nhét theo 13i cua
thuc thé NFVI thtr nhét.

Dua vao khia canh thir nim va cach thirc thuc hién néu trén cua khia canh thr
ndm, theo cach thic thuc hién thir hai cua khia canh thr nam, thuc thé NFVI tht

nhét 13 phin cimg (HW), hé diéu hanh méy chi (Host OS), bd quan ly may 4o,
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hodc thuc thé may ao (VM) bat ky trong thuc thé NFVI, va bd tao duoc tao cau
hinh dic biét dé: x4c dinh, bing cach sir dung bd xac dinh, rang thong tin 16i dugc
gui boi thuc thé NFVI dugc tuong quan voi thuc thé NFVI thtt nhét 1a thong tin 16i
tuong quan ctia thong tin 15i thir nhat; va tao ra thong tin 16i tbng hop thir nhit ma
bao gdm théng tin 13i thi nhét va thong tin 16i trong quan.

Dua vao khia canh thir nim va cic céach thirc thuc hién néu trén ciia khia canh
th(t niim, theo cach thirc thuc hién thit ba cta khia canh thr ndm, b xir Iy bao g@)m
bd glri, va bd xr ly dugc tao chu hinh dic biét dé: x4c dinh, béng cach str dung bd
xac dinh va theo loai 13i trong thong tin 13i thir nhit ciia thong tin 1 tong hop thr
nhit hodc loai 161 trong thong tin 16i trong quan ctia thong tin 18i tbng hop tht nhét,
xem VIM c6 bao gdm céch thirc sira 16i ma twong Umg véi loai 16i trong thong tin
18i thtr nhét hodc loai 18i trong thong tin 16i twong quan hay khong; va khi VIM bao
gdm cach thirc stra 16i ma twong tmg véi loai 16i trong thong tin 16i thir nhét hodc
loai 16i trong thong tin 16i trong quan, sira, theo cch thic stra 13i, 13i ctia thuc thé
NFVI thtt nhit va/hoic 13i cua thue thd NFVI duoc twong quan véi thuc thé NFVI
thir nhit; hodc khi VIM khéng bao gdm céach thirc sira 18i ma tuong tmg véi loai 16i
trong thong tin 16i thir nhét hodc loai 16 trong théng tin 16i twong quan, gir, bang
cach sit dung bd gtri, thong tin 131 tong hop thir nhét t6i VNFM hodc gl thong tin
18i téng hop th nhit téi bd dong bd hoa.

Dua vao khia canh thr nim va céc cach thirc thuc hién néu trén cia khia canh
thtr nam, theo cach thirc thuc hién thi tu cia khia canh thr nam, bo xir ly dugc tao
cAu hinh dic biét dé: x4c dinh, bing céch st dung bd xéac dinh, thuc thé NFVI c6
quyén wu tién cao nhét tir thuc thé NFVI thtr nhét va thuc thé NFVI duoc tuong
quan véi thuc thé NFVI thi nhét, trong d6 quyén wu tién cia HW cao hon so véi
quyén wu tién ctia Host OS, quyén uu tién cia Host OS cao hon so véi quyén wu
tién cua bd quan ly may 4o, va quyén uu tién ctia bd quan Iy may 4o cao hon so véi
quyén vu tién ciia VM xéc dinh, bang cach sir dung bd xac dinh va theo loai 161
cta thuc thd NFVI ¢6 quyén wu tién cao nhét, xem VIM cé bao gbm céch thic sira
16i tuong tmg hay khong; va khi VIM bao gbm céch thirc sira 16i twong tmg véi

loai 15i cta thuc thé NFVI ¢ quyén wu tién cao nhét, stra, theo cach thirc stra 13i,
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18i cua thuc thé NFVI ¢6 quyén uu tién cao nhét.

Dua vao khia canh thit ndm va céc cach thirc thuc hién néu trén cia khia canh
thtr ndm, theo céach thirc thuc hién th nim cua khia canh thir nam, b gt duoc tao
cau hinh dic biét dé: khi viéc stra 16i thanh cdng, gui tin nhén chi bao thanh cong
t6i bo ddng bd hoa; hodc khi stra 16i khong thanh cong, gui thong tin 16i tong hop
thir nhét t6i VNFM hoc giti thong tin 151 tdng hop thi nht téi bd dong bd hoa.

Dua vao khia canh thir nim va céc cach thirc thuc hién néu trén ctia khia canh
thtr nim, theo céch thirc thuc hién thr siu cua khia canh thir ndm, bg thu con duge
tao cAu hinh d& thu tin nhén chi bio ma dugc giri béi VNEM va duge st dung dé
chi bao ring VNFM khéng thé xir Iy thong tin 18i tong hop thir nhat; va b giri con
dugc tao cAu hinh dé giri thong tin 18i tbng hop thi nhat téi bo dong bd hoa. |

Dua vao khia canh thtr nim va cdc cach thirc thuc hién néu trén ctia khia canh
thit nim, theo cach thtrc thuc hién th bay cia khia canh thr ndm, bo xur ly con
duge tao cdu hinh dé: yéu clu, tr VNFM, thong tin 15i cia thuc thé VNF dugc
twong quan véi thuc thd NFVI tht nhét; va bd sung théng tin 16i clia thyc thé VNF
duogc twong quan véi thuc thé NFVI thr nhit vao thong tin 13i tbng hop thir nhét.

Dua vao khia canh thir nim va cdc cach thic thuc hién néu trén ctia khia canh
thr nim, theo cach thitc thuc hién thir tdm cta khia canh thr ndm, b thu con duoc
tao cAu hinh dé thu thong tin yéu cau duoc giri bdi VNFM, trong d6 thong tin yéu
cAu duoc st dung dé yéu cdu, tir VIM, thong tin 16i ctia thuc thé NFVI duge tuong
quan vo6i thyue thé 181 VNF; va bd giri con dugce tao cu hinh dé gui thong tin 161
ctia thuc thé NFVI duge tuong quan véi thuc thé 161 VNF t6i VNFM.

Dua vao khia canh thir nim va cdc cach thirc thuc hién néu trén cua khia canh
thir ndm, theo cach thirc thuc hién thir chin clia khia canh thtr ndm, by xt ly con
bao gdm b6 phat hién va bd xda, trong d6 bd phat hién duge tao cu hinh dac biét
dé phat hién, theo thong tin 16i téng hop thir nhat, xem VIM c6 bao gbm thong tin
16 tong hop ma gibéng nhu théng tin 16i tbng hop thir nhat hay khong; va bd xda
duoc tao chu hinh dic biét dé: khi VIM bao gbm thong tin 15i tong hop ma gibng
nhu thong tin 151 tong hop thir nhét, x6a théng tin 18i tong hop thir nhét.
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Theo khia canh thir sdu, bd quan ly céc chirc ndng mang dugc tao o dugc aé
xuét, bd quan ly nay bao gdm: bd thu nhan, dugce tao cAu hinh dé thu nhéan théng
tin 18i thir hai, bao gdm ky hiéu nhan dang thuc thé 15i va loai 13i, cta thuc thé
chirc nang mang dugc tao ao (VNF), trong d6 thong tin 15i thr hai duoc st dung dé
chi bao réng 161 xudt hién trong thuc thé VNF thit nhit c6 ky hiéu nhan dang thuc
thé 15i; b tao, duoc tao cAu hinh dé tao ra thong tin 18i tong hop th hai theo thong
tin 13i thir hai; va bd xit Iy, duoc tao cdu hinh dé thyuc hién quy trinh sira hodc béo
c4o 181 theo thong tin 13i tong hop thi hai.

Dua vao khia canh tha sdu, theo cach thtre thyc hién thir nhét cta khia canh
thr sau, bd xr ly con bao gdm bd xac dinh va bd thu, va bd thu nhén dugc tao chu
hinh dic biét dé: thu, bing cach sir dung bd thu, théng tin 15i tht hai duge giri boi
thuc thé VNF thtr nhét; hodc xac dinh, béng cach st dung bd xac dinh, rang 16
xuét hién trong thuc thé VNF tht nhit, va tao ra, bang cach st dung bd tao, thong
tin 181 thir hai theo 18i ctia thyc thé VNF tht nhat.

Dua vao khia canh thir sdu va cach thirc thuc hién néu trén cia khia canh thir
sau, theo cach thirc thuc hién thir hai cia khia canh thir sdu, bo tao dugc tao clu
hinh dic biét d&: x4c dinh, bang cach st dung bd xac dinh, rang thong tin 16i dugc
gtri béi thuc thd VNF duoc tuong quan véi thuc thé VNF thi nhat 1a thong tin 10i
tuong quan cua thong tin 16i tht hai; va tao ra thong tin 161 tong hop thr hai ma
bao gdm théng tin 18i thir hai va thong tin 16i twong quan.

Dua vao khia canh thr sdu va cdc cach thire thue hién néu trén ctia khia canh
thir sau, theo cach thirc thuc hién thir ba cta khia canh thir sau, bg xur ly bao gém
bd g, va bo xtr ly dugc tao cAu hinh dic biét dé: xac dinh, béng cach str dung bo
xé4c dinh va theo loai 15i trong théng tin 15i thr hai ciia thong tin 15i téng hop thir
hai hoic loai 13i trong thong tin 13i trong quan ciia thdng tin 16i téng hop thir hai,
xem VNFM c6 bao gdm céch thic sira 16i ma tuong Ung véi loai 16i trong thong
tin 18i thir hai hodc loai 13i trong thong tin 16i twong quan hay khong; va khi
VNFM bao gbém céch thirc sira 16i ma twong tmg véi loai 161 trong thong tin 16i thir
hai hodc loai 15i trong thong tin 16i twong quan, stra, theo cach thire sira 161, 16i ctia

thuc thé VNF tht nhat va/hoiic 181 cua thyc thé VNF dugc twong quan véi thue thé
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VNF thtr nhét; hodc khi VNFM khong bao gdm cach thic sira 16i ma tuong tng
v6i loai 181 trong thong tin 15i thit hai hodc loai 18i trong thong tin 16i tvong quan,
giri, bing cach st dung bd gii, thong tin 151 tong hop thir hai 161 bd dong bd hoa.

Dua vao khia canh thir sdu va céc cach thirc thuc hién néu trén cia khia canh
thir sdu, theo cach thtrc thuc hién thr tu cta khia canh thir sdu, b gii dugc tao cau
hinh dic biét dé&: khi viéc stra 13i thanh cong, gii tin nhan chi bao thanh cong ti
bd ddng bd hoa; hoic khi stra 161 khong thanh cong, gui thong tin 16i téng hop thtr
hai t6i b déng bd hoa.

Dua vao khia canh thir sdu va céac céach thirc thuc hién néu trén cua khia canh
thr séu, theo cach thirc thuc hién thr ndm cta khia canh thir sdu, bo xur ly con
duoc tao cAu hinh dé: yéu cau, tir b quan 1y ha tang duoc tao 4o (VIM), thong tin
16i ctia thuc thé NFVI dugc twong quan véi thuc thé VNF tht nhét, trong d6 thuc
thd NFVI 1a phan cting (HW), hé diéu hanh may chii (Host OS), bd quan 1y may 4o,
hodc thuc thé may 4o (VM) bét ky trong NFVI; va bd sung thong tin 15i ctia thuc
thé NFVI duoc twong quan véi thuc thé VNF thir nhat vao thong tin 15i tong hop
th( hai.

Dua vao khia canh thit su va céc cach thtrc thuc hién néu trén cua khia canh
thir séu, theo cach thtrc thuc hién thit sdu ctia khia canh thir sau, bg xtr ly con duoc
tao cdu hinh dé: thu thong tin 16i téng hop thtr nhét dugc gl béi VIM, trong d6
thong tin 131 téng hop thir nhit bao gém théng tin 16i thir nhét va thong tin 15-i
tuong quan cua thong tin 16i tht nhét, va thong tin 18i thir nhét dugc st dung dé chi
béo ring 18i xuét hién trong thuc thé NFVI thtr nhét; x4c dinh xem VNFM c6 bao
gbm céch thic stra 161 ma twong tmg véi loai 16i trong théng tin 16i thir nhéit cla
thong tin 13i tdng hop thi nhat hodc loai 18i trong théng tin 16i twong quan cua
thong tin 16i tong hop thir nhét hay khoéng; va khi VNFM bao gdm cach thirc sira
16i ma twong tng véi loai 16i trong thong tin 16i thir nhét hodc loai 18i trong thong
tin 16i tuong quan, stra, theo cach thirc stra 161, 16i cua thuc thé NFVI thir nhét
va/hoic 18i cta thuc thé NFVI duge tuong quan véi thuc thé NFVI thr nhét; hoic
khi VNFM khéng bao gdm céch thirc stra 16i ma twong ung véi loai 16 trong thong

tin 15i thr nhit hodc loai 151 trong thong tin 16i twong quan, giri thdng tin 16i tong
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hop thir nhét t6i bd ddng bd héa, hodc gri tin nhén chi béo dwoc st dung dé chi
béo ring VNFM khong thé xt Iy thong tin 15i tong hop thir nhat t6i VIM, sao cho
VIM giti thong tin 13i tdng hop thir nhét t6i bd dong bd hoa.

Dua vao khia canh thtt sdu va céc cach thirc thyc hién néu trén cua khia canh
thtt sau, theo cach thire thuc hién thit bay cua khia canh thir sau, bo xur ly con dugc
tao cdu hinh dic biét dé: x4c dinh, theo thong tin 161 téng hop tht nhét, thong tin
13 cta thuc thd VNF thtr nhit ma dugc twong quan véi thuc thé NFVI thir nhat
va/hodc duoc tuong quan véi thuc thé NFVI duogc tuong quan véi thuc thé NFVI
tha nhét; va bd sung théng tin 16i ctia thuc thé VNF thtr nhét vao thong tin 16i tong
hop thir nhét, sao cho VNFM thuc hién quy trinh stra va béo céo trén thong tin 16
t3ng hop thit nhét.

Dua vao khia canh thir sdu va cc cach thire thyc hién néu trén cia khia canh
thir sdu, theo cach thirc thuc hién thir tdm cta khia canh thi sau, bo xir Iy con bao
gém b6 phat hién va bd x6a, trong d6 bo phat hién dugc tao cAu hinh dic biét dé:
phat hién, theo thong tin 1 tdng hop thtt hai, xem VNFM c6 bao gbm thong tin 16i
tdng hop ma gidng nhu thong tin 16 téng hop thr hai hay khong; va b x6a dugc
tao cAu hinh dic biét dé: khi VNFM bao gbm théng tin 16i tong hop ma gidng nhu
thong tin 18i tong hop thit hai, x6a thong tin 16i téng hop thir hai.

Dua vao khia canh thr sdu va cdc cach thirc thyc hién néu trén cia khia canh
thir sau, theo cach thic thuc hién thi chin cta khia canh thir sdu, b thu con dugc
tao cAu hinh dé: thu thong tin yéu cau duoc glri bdi VIM, trong d6 thong tin yéu
cdu duge st dung dé yéu cau, tr VNFM, thong tin 16i cua thuc thé VNF duoc
turong quan vé6i thuc thé NFVI 16i; va bo gti con dugce tao c4u hinh dé gui thong
tin 13i ctia thuc thé VNF duoc twong quan véi thuc thé NFVI 18i téi VIML.

Theo khia canh thir bay, bd déng bo hoa duoc dé xuét, bo déng bo hda nay
bao gém: bo thu, dugc tao cAu hinh dé thu thong tin 18i tong hop thir nhit duoc g
béi bd quan Iy ha tAng duge tao do (VIM), trong d6 thong tin 15i tng hop thir nhét
bao gdm thong tin 13i thr nhét, thong tin 16i thir nhét bao gém ky hiéu nhan dang
thuc thé 15i va loai 181, va thong tin 13i thir nhét dugc st dung dé chi bao rang 15i

xuét hién trong thuc thé ha ting chirc ning mang tao 4o thu nhét NFVI c6 ky hiéu
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nhén dang thuc thé 16i; va bo xir ly, duoc tao cAu hinh dé thuc hién quy trinh sta
hoic bao céo 18i theo thong tin 16i téng hop tha nhét.

Dua vao khia canh tht bay, theo cach thirc thyuc hién thi nhét cta khia canh
thir bay, théng tin 16i tong hop thu nhit con bao gdm: théng tin 13i cua thuc thé
NFVI duoc twong quan voéi thuc thé NFVI tht nhat; va/hoic thong tin 161 cua thuc
thé chirc ning mang duge tao 4o (VNF) duoc twong quan voi thuc thé NFVI thtr
nhét.

Dua vao khia canh thir bay va céch thtrc thuc hién néu trén cua khia canh thu
bay, theo cach thtrc thuc hién thi hai ctia khia canh thi bay, bo xir ly dugc tao ciu
hinh dac biét dé: xac dinh, theo loai 16i trong thong tin 16i téng hop thir nhét, xem
bd ddng bo hoa co bao gbm cach thic sira 16i twong tng v6i loai 161 hay khong; va
khi bd ddng bd héa bao gbm céch thic sira 16i twong Ung voi loai 16i, stra, theo
cach thic stra 131, 131 cta thuc thé NFVI tha nhét va/hodc 16i cua thuc thé NFVI
dugc twong quan véi thuc thd NFVI tht nhét; hodc khi bd ddng bd hoa khong bao
gdm cach thirc sira 16i tuong tmg véi loai 18i, giri thong tin 15i tong hop tht nhét
t61 hé thdng hd trg hoat dong va kinh doanh (OSS/BSS).

Dua vao khia canh thir bay va céc cach thirc thyuc hién néu trén cua khia canh
thir bay, theo cach thitc thyc hién thir ba cta khia canh thir bay, bo xir ly duoc tao
cu hinh dic biét dé: xac dinh, theo loai 13i trong théng tin 161 téng hop thir nhét,
xem bd ddng bd hoéa co bao gbm cach thirc stra 18i twong Ung véi loai 16i hay
khong; va khi bd ddng bd hoa bao gdm cach thirc stra 16i twong tng véi loai 161,
sira, theo céch thuc sira 131, 131 ctia thyc thé NFVI thir nhat, 18i clia thyc the NFVI
duge tuong quan véi thuce thé NFVI thtr nhét, va 18i cta thuc thé VNF dugc tuong
quan voi thuc thé NFVI tht nhit; hodc khi bd dong bo héa khong bao gbm céach
thirc stra 131 twong tng véi loai 18i, gii théng tin 16i tong hop tht nhat t6i
OSS/BSS.

Dua vao khia canh thir bay va céc cach thirc thuc hién néu trén cua khia canh
thir bay, theo c4ch thirc thyc hién tht tu cta khia canh thir by, bd xir Iy con bao
¢dm b phat hién va bd xda, trong d6 bd phat hién dugc tao cau hinh dic biét dé

phat hién, theo thong tin 15i téng hop thir nhit, xem bo ddng bd héa co bao gbm
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thong tin 16 téng hop ma gidng nhur thong tin 18i tong hop thir nhét hay khong; va
bd x6a duogc tao cu hinh dic biét dé: khi bd d(‘Sng bd hoda bao gém thong tin 161
téng hop ma gidng nhu thong tin 181 tong hop thr nhét, x6a thong tin 18i tong hop
thit nhat.

Theo khia canh thir tam, bd déng bd hoéa dugc dé xuét, bd d@)ng bo hoda nay
bao gdm: bo thu, dugc tao cAu hinh d thu thong tin 15i tong hop th hai duge gii
b6i bd quan ly chitc ning mang duge tao a0 (VNFM), trong d6 thong tin 181 tong
hop thtr hai bao gbm thong tin 16i thit hai, thong tin 18i thir hai bao gdm ky hidu
nhén dang thuc thé 181 va loai 161, va thong tin 16i thtr hai dugc sir dung dé chi bao
rang 151 xuét hién trong thuc thé chtrc ning mang dugc tao a0 (VNF) thu nhét c6
ky hidu nhan dang thuc thé 13i; va b xir Iy, duge tao céu hinh dé thyc hién quy
trinh stra hodc bao céo 15 theo thong tin 16i tdng hop thir hai.

Dua vao khia canh tht tam, theo cach thuc thuc hién thir nhét cua khia canh
thtr tAm, thong tin 18i téng hop thir hai con bao gbm: thong tin 18i cua thuc thé
VNF duogc twong quan véi thuc thd VNF tht nhit; va/hodc thong tin 16i ctia thyc
thé bd quan 1y ha tdng duoc tao a0 NFVI duge twong quan véi thuc thé VNF thir
nhét.

Dua vao khia canh thir tdm va c4ch thirc thyc hién néu trén cuia khia canh thir
tam, theo cach thirc thuc hién thir hai ctia khia canh thtr tdm, bg xtr ly duoc tao céu
hinh dic biét dé: x4c dinh, theo loai 15i trong théng tin 1i tdng hop thi hai, xem bo
ddng bd hoa c6 bao gdm cach thirc stra 16i twong ing véi loai 161 hay khong; va khi
bo ddng bd hoa bao gdm cach thirc sira 16i tuong tng véi loai 16i, sira, theo cach
thirc stra 181, 18i ctia thuc thé VNF thir nhét va/hogc 18i cta thuc thé VNF dugc
tuong quan vdi thuc thé VNF tht nhét; hodc khi bd déng bd hoa khong bao gdm
céch thirc stra 18i twong mg véi loai 16i, giti thong tin 16i téng hop thi hai téi hé
théng hd trg hoat dong va kinh doanh (OSS/BSS).

Duya vao khia canh thir tdm va cdc céach thirc thue hién néu trén cta khia canh
thir tdm, theo céch thirc thuc hién th ba cua khia canh th tam, bd xir ly dugc tao
cAu hinh dic biét dé: xac dinh, theo loai 16i trong thong tin 16i téng hop thtr hai,

xem bd dong bo hoda cé bao gdébm céach thirc sira 161 tuong umg voi loai 16i hay
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khong; va khi b ddng bd héa bao gdm cach thirc stra 18i twong tmg véi loai 16i,
sta, theo cach thuc sta 16, 16 cta thuc thé VNF tht nhét, 15i cta thuc thé VNF
duoc twong quan voi thuc thd VNF thtt nhét, va 18i cta thuc thé NFVI dugc twong
quan vdi thuc thé VNF tht nhat; hodc khi bo déng bd hda khong bao gém cach
thirc stra 181 tuong tmg véi loai 16i, gii thong tin 161 tong hop thir hai téi OSS/BSS.

Dua vao khia canh thir tdm va cdc cach thirc thuc hién néu trén cua khia canh
thit tdm, theo cach thirc thuc hién tht tu cia khia canh thir tam, b d@)ng bd hoa
con bao gdm bd phét hién va b xda, trong d6 bo phét hi¢n dugce tao chu hinh dé
phat hién, theo thong tin 13i tdng hop thir hai, xem bd ddng bd héa cé bao gdm
thong tin 13 tdng hop ma gidng nhu thong tin 18i tong hop thir hai hay khéng; va
b x6a dugc tao cAu hinh dic biét dé: khi bd ddng bd hoéa bao gdm théng tin 16i
téng hop ma giéng nhu théng tin 18i tdng hop thi hai, x6a théng tin 16i tdng hop
thir hai.

Theo phuong phéap quan ly 18i dugc dé xuét trong cac phuong én clia sing ché,
VIM va VNFM thu nhéan théng tin 16i cua thyc thé phan cimg va/hodc phan mém,
dé thyc hién qua trinh x@r ly téng hop trén cac phan dugc tuong quan cta thong tin

18i, ma c6 thé thuc hién quy trinh xir Iy va béo c4o 13i trong mdi trudng NFV.

MO ta vin tit cac hinh vé

Pé mo ta cac giai phap k¥ thuat trong cdc phuong an cla sang ché rd rang
hon, phan duéi day gi6i thiéu ngén gon cac hinh v& kém theo dugc yéu cau d& mo
ta cac phuong an cua sang ché. R rang 13, cac hinh v& kém theo trong phin mo ta
dudi day chi thé hién mot sd phuong 4n cia sang ché'_, va nguoi c6 trinh do trung
binh trong linh vuc van c6 thé suy ra cac hinh v& khac tir cac hinh v& kém theo nay
ma khong can céc nd luc sang tao.

Fig.1 la so d6 kién tric hé thdng ctia sy tao 4o chitc ning mang (NFV) theo
sang ché;

Fig.2 luu db vé phuong phép quan ly 161 theo mot phurong 4n clia sang ché;

Fig.3 luu db vé phuong phép quén ly 161 theo mot phuong 4n cua sang ché;

Fig.4 luu dd vé phuong phép quan ly 161 theo mdt phurong 4n cuia sang ché;
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Fig.5 luu d6 vé phuong phap quén ly 16i theo mot phuong an cia sang ché;

Fig.6a la so dd tuong tac vé phuong phap quan ly 16i theo mdt phuong 4n cta
sang ché;

Fig.6b 14 gian dd tuong tac gilta cac thuc thé theo mot phuwong 4n cia sang
ché;

Fig.7 1a so db tuong tc vé phwong phap quan ly 161 theo phuong 4n khéc cua
sang ché;

Fig.8 13 so dd tuong tic vé phuong phap quan 1y 18i theo phuong 4n khac cia
sang ché;

Fig.9 1a so db tuong tic vé phuong phép quan 1y 16i theo phuong 4n khéc ctia
sang ché;

Fig.10 1a so db tuong tac vé phuong phép quan ly 15i theo phuong an khéc
cla sang ché;

Fig.11 1a so dd khéi v& thuc thé bo quan 1y ha ting duge tao 4o (VIM) theo
mot phuong an cua sang ché;

Fig.12 13 so d6 khéi vé thuc thé bd quan ly chirc ning mang dugc tao &o
(VNFM) theo mot phuong 4n cia sang ché;

Fig.13 1a so d6 khéi vé thuc thé bo dong hoa theo mot phuong 4n cia sang
ché;

Fig.14 1a so db khdi vé thuc thé VIM theo phuong 4n khéc ctia séng ché;

Fig.15 1a so b khdi vé thuc thé VNFM theo phuong 4n khac cia sdng ché; va

Fig.16 1a so d6 khdi vé& thuc thé bd dong bd hoa theo phuong an khéc cla

sang ché.
MG ta chi tiét sang ché

Phan dudi diy mo ta rd rang va tdng thé cac giai phap k¥ thuat trong céc
phuong an cua sang ché dua vao cac hinh v& kém theo trong cdc phuong an cla

sang ché. R rang 13, cac phuong 4n dugc md ta 1a mot s6 nhung khong phai tat ca

cac phuong 4n cua sang che. Tat ca cac phuong an khic dat dugc bodi nguoi co
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trinh d6 trung binh trong linh vyc dua vao cac phuong an cua sang ché ma khong
céncécnSlucséngtaosénénluongphanlvib&)hécﬁaséngché

Fig.1 1a so dd kién trac hé thdng cua su tao 4o chie ning mang (NFV) theo
sang ché.

Trong kién tric dau cudi dén du cubi (E2E - End to End) tao 4o chirc ning
mang (NFV - Network Function Virtualization), ha tang tao 4o chirc ning mang
(NFVI - Network Function Virtualization Infrastructure) bao gdm tai nguyén phan
cing (HW - Hardware) 16p day, ma co thé dugc phan loai cu thé thanh phan cing
dién toan, phan ctng luu tri, phén cimg mang, va tuong ty. Lép tao 4o duoc bb tri
trén 16p phan ctmg, va bao gdm hé diéu hanh may cht (Host OS - Host Operating
System) va chuong trinh siéu quan ly/bd quan ly may ao (Hypervisor), va nhiéu
may 4o (VM - Virtual Machine) hoat dong & 16p tao ao. HW va Hypervisor dugc
nbi véi hé théng hd tro hoat déng va kinh doanh (OSS/BSS - Operation and
Business Support System) bang cach st dung hé thdng quan 1y phan ti (EMS -
Element Management System). Nhiéu déi twong chic ning mang dugc tao 40
(VNF - Virtual Network Function) trén NFVI dugc ndi véi OSS/BSS bing cach sit
dung vVEMS.

NFVI duoc ndi véi bd quan 1y ha tang dugc tao 4o (VIM - Virtualized
Infrastructure Manager) bang cach st dung giao dién Nf-Vi, VNF duoc nbi véi bd
quan ly VNF (VNFM - VNF Manager) bing cach sir dung giao dién Ve-Vnfm, va
VIM duge ndi véi VNFM bang cach sir dung giao dién Vi-Vnfm. NFVI duoc néi
v6i bo ddng bd hoéa (Orchestrator) bang cach sir dung Or-Vi, VNFM dugc nbi voi
bd ddng bd héa bang cach st dung Or-Vnfm, va by dong bd hoéa duoc ndi véi
OSS/BSS bing cach sir dung giao dién Os-Ma. _

OSS/BSS dugc tao cAu hinh dé kich hoat yéu cau dich vu téi b dong bd hoa,
bo ddng bd hoa chiu trach nhiém dong bd hoéa va quan ly céc tai nguyén theo yéu
cdu dich vu OSS/BSS, thuc hién dich vu NFV, va phat hién theo cac tai nguyén
thoi gian thuc va thong tin trang thai hoat dong cia VNF va NFVI. VNFM chiu
trach nhiém quan ly vong doi cua VNF, ching han, bt dau, thoi gian sbng, phat
hién va thu thp thong tin trang thai hoat dong cia VNF. VIM chiu trach nhiém
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quan ly va phan bd cac tai nguyén ctia NFVI, va phat hién va thu thap thong tin
trang thai hoat dong ciia NF VL.

Fig.2 luu d6 vé& phuong phép quan ly 15i theo mot phuong 4n cia sang ché.
Phuong phap trén Fig.2 dugc thuc hién bsi VIM.

201: B$ quan 1y ha tAng dugc tao 4o (VIM) thu nhén thong tin 18i thir nhét,
bao gdm ky hiéu nhan dang thuc thé 131 va loai 16i, cta thuc thé ha ting tao 4o
chirc ning mang (NFVI), trong d6 thdng tin 18i thtt nhét duoc st dung dé chi bao
ring 151 xuét hién trong thyc thé NFVI thir nhét c6 ky hiéu nhan dang thc thé 1i.

202: VIM tao ra théng tin 13i tng hop thir nhét theo théng tin 15i thir nhat,
trong d6 thong tin 16i tdng hop tht nhit bao gdm théng tin 16i thir nhét va thong tin
18i twong quan ctia thong tin 15 thit nhét.

203: VIM thyc hién quy trinh stra hogc bao cdo 18i theo thong tin 161 téng hop
thir nhat.

Theo phuong phép quan 1y 16i dugce dé xut trong phuong 4n nay cla sang
ché, VIM thu nhén théng tin 1561 ctia thuc thé phén cing va’/hodc phﬁn mém, dé
thuc hién qua trinh x 1y tong hop trén céc phén tuong quan cta thong tin 16i, ma
c6 thé thuc hién quy trinh xtt 1y va bao cdo 1i trong mdi trudng NFV.

Mot cach tiy y, theo mdt phuong an, budce 201 bao gbm: thu thong tin 16i thir
nhét duoc gii béi thuc th& NFVI thtt nht; hodc viéc x4ac dinh ring 16i Xuét hién
trong thuc thé NFVI tht nhét, va tao ra thong tin 131 thir nhat theo 1i cta thuc thé
NFVI thir nhit. Nghia 1a, VIM c6 thé thuy dong thu théng tin 13i cta thyc thé 15i,
hodc ¢6 thé chii dong tao ra thdng tin 151 sau khi phat hién 16i.

Mot cach tlly ¥, theo mét phuong 4n, thuc thé NFVI thir nhét 13 phan cimg
(HW), hé diéu hanh méay chu (Host OS), bd quan 1y may 4o, hogc thuc thé méy ao
(VM) bét ky trong thuc thé NFVI, va budc 202 bao gdm: xéc dinh ring thong tin
18i duge gii boi thuc thé NFVI dugc twong quan vdi thyc thé NFVI thtr nhat 13
thong tin 18i twong quan cta thdng tin 18i tht nhét, va tao ra thong tin 15i tong hop
thtr nhit ma bao gdm théng tin 15i thir nhét va thong tin 16i tuong quan. Do su

tuong quan tdn tai gitra mot s6 thuc thé HW, Host OS, Hypervisor, va VM, khi 161
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xuét hién trong thuc thé NFVI thir nhét, 1i ciing c6 thé xuét hién trong thuc thé
NFVI khac dugc twong quan voi NFVI tht nhit. VIM c6 thé thu thap tét ca cic
thong tin 16i lién quan, sao cho thyc hién quy trinh xr 1y téng hop va déng dang.

Mot cach tuy y, theo mdt phuong én, bude 203 bao gdm: xac dinh, theo loai
18i trong théng tin 16i thit nhét cta thong tin 15i téng hop thit nhét hoic loai 16i
trong théng tin 13i tuong quan cta thong tin 13i tong hop thir nhét, xem VIM c6
bao gdm cach thirc sira 18 ma twong tmg véi loai 13i trong thong tin 16i thu nhét
hoic loai 13i trong thong tin 13i twong quan hay khéng; va khi VIM bao gdm cach
thirc stra 16i ma tuong tmg vai loai 16i trong thong tin 16i thtr nhat hodc loai 16i
trong thong tin 16i twong quan, sira, theo céch thurc sira 181, 15i cta thyc thé NFVI
thir nhat va/hosic 13i cta thuc thd NFVI dugc twong quan véi thyc thé NFVI thu
nhit; hodc khi VIM khéng bao gdm cach thirc stra 16i ma twong Umg véi loai 16
trong thong tin 16i thir nhét hodc loai 15 trong thong tin 18i twong quan, gui thong
tin 13i tdng hop thtr nhét t6i VNFM hoic giri thong tin 16i tong hop thtr nhat t6i bd
dbng bd hoa.

Cu thé 14, sau khi tao ra thong tin 16i téng hop, VIM thu nhét can x4c dinh
xem VIM c6 thé xir 1y thong tin 18i tong hop cuc bd hay khéng; va néu VIM c6 thé
xir ly thong tin 18i tong hop, VIM stra 16i ctia mot thyc thé NFVI dugc bao gém
trong thong tin 15i tong hop; hoic néu VIM khéng thé xir ly thong tin 16i téng hop
hodc viéce stra méc 161, VIM thuc hién xir Iy bdo céo.

Mot cach tuy ¥, theo mot phuong an, viéc xac dinh, theo loai 16i trong thong
tin 18i tht nhat cia thong tin 15i tdng hop thir nhat hozc loai 16i trong thong tin 15
trong quan cia thong tin 13i téng hop thir nhét, xem VIM c6 bao gdm cach thirc
stra 16i ma tuong tng voi loai 18i trong thong tin 18i thwr nhét hoic loai 15i trong
thong tin 18i trong quan hay khong bao gdm: xé4c dinh thuc thé NFVI ¢6 quyén uu
tién cao nhat tir thuc thé NFVI thi nhét va thuc thé NFVI duoc twong quan véi
thuc thé NFVI thir nhét, trong d6 quyén wu tién cia HW cao hon so véi quyén wu
tién ctia Host OS, quyén wu tién ctia Host OS cao hon so voi quyén uu tién ctia bd
quan ly may 4o, va quyén uu tién ctia bd quan Iy may 4o cao hon so v6i quyén uu

tién ctia VM; budc xac dinh, theo loai 16i cua thuc thé NFVI ¢ quyén uu tién cao
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nhit, xem VIM ¢6 bao gdm céch thirc sta 16i twong tmg hay khong; va khi VIM
bao gdm cach thirc stra 16i twong Gmg véi loai 15i cta thue thd NFVI c6 quyén uu
tién cao nhat, stra, theo cach thuc sira 16, 151 cta thuc thé NFVI c6 quyén uu tién
cao nhét.

M&dt cach tiy ¥, theo mot phuong an, sau khi sira, theo cach thue sira 161, 15i
ctia thuc thé NFVI tht nhét va/hodc 16i cua thyc thé NFVI duoc tuong quan véi
thuc thd NFVI thtr nhét, phuong phéap con cd thé bao gdm budc: khi viéc sira 16i
thanh céng, g tin nhén chi béo thanh céng t&i bd ddng bd héa; hogic khi sira 16i
khong thanh cong, g thong tin 131 téng hop thir nhat t6i VNFM hofic giri thong
tin 131 tdng hop thir nhat t6i bd ddng bd héa, trong d6 tin nhén chi béo thanh cong
c6 thé 13 thong tin 18i & do trang thai hoat déng duoc thiét dit 1a “binh thuong”,
hoac co thé 1a thong bao dudi dang khac va dugc st dung dé chi bao réng viéc stra
thanh cong, ma khong bi gidi han ¢ sang ché.

Mot céch tly y, theo mdt phuong én, sau khi gii thong tin 16i téng hop thir
nhét t6i VNFM, phuong phap niy con bao gdm bude: thu tin nhén chi bao ma
duoc gtri bdi VNFM va dugc str dung dé chi béo rang VNFM khong thé xur ly
thong tin 131 tong hop thir nhat, va gui thong tin 151 tong hop thi nhét téi bo dong
bd hoa. Trong truong hop ¢ d6 VIM khong th8 xir ly thong tin 15i tong hop thi
nhét va béo céo thong tin 15i téng hop thir nhat téi VNFM, néu VNFM ciing khong
thé xtt Iy thong tin 181 tdng hop thir nht, VNFM con bao céo théng tin 18i tong hop
th nhét t61 bo dong bd hoa.

Mot céch tuy y, theo mdt phwong an, trude khi giri thong tin 161 tong hop tht
nhét t6i bd ddng bd hoéa, phuong phap nay con bao gbm budc: yéu cau, tir VNFM,
thoéng tin 18i cia thyuc thd VNF dugc tuong quan véi thuc thé NFVI thi nhét, va bd
sung thong tin 15i ctia thyuc thd VNF duoc twong quan vdi thue thé NFVI tht nhét
vao thong tin 15i tong hop thir nhit. Khi VIM khéng thé xr 1y thong tin 16i téng
hop thir nhat hogc viée stra méc 151, VIM ¢6 thé kich hoat yéu cau téi VNFM, dé
thu nhan théng tin 16i cta thuc thé VNF duoc tuong quan véi thuc thé NFVI 16i, va
thue hién bo céo tong hop, sao cho thuc thé quan ly 16p trén c6 thé thuc hién quéa

trinh x@ y t6ng hop.

-25-



26788

Moét cach tly y, theo mot phuong an, phuong phip nay con bao gbém budc:
thu thong tin yéu cau dugc giri bsi VNFM, trong d6 thong tin yéu cau duogc st
dung d& yéu cau, tr VIM, thong tin 16i cla thuc thé NFVI duoc tuong quan voi
thuc thé 181 VNF, va giri thong tin 18i cta thyce thé NFVI duoc twong quan véi thuc
thé 131 VNF té6i VNFM. Cu thé 13, khi VNFM khong thé xir Iy thong tin 18i tong
hop cua thuc thé VNF, VNFM c6 thé vin yéu cau, tir VIM, thong tin 161 cia NFVI
lién quan, va thyc hién bdo cao téng hop, sao cho thuc thé quan ly 16p trén c6 thé
thuc hién qua trinh xtr ly tbng hop.

Mt cach tuy ¥, theo mdt phuong an, sau khi tao ra, bi VIM, thong tin 16i
t8ng hop thir nhit theo thong tin 13i thir nhat, phuong phép nay con bao gdm budc:
phat hién, theo thong tin 15i tdng hop thir nhat, xem VIM c6 bao gbm thong tin 18i
tdng hop ma gidng nhu thong tin 16i tong hop thr nhét hay khong; va khi VIM bao
gom théng tin 15i tong hop ma gidng nhu thong tin 16i tong hop thir nhét, x6a
thong tin 131 tdng hop thir nhét.

Cu thé 13, boi vi khi céc 13i twong quan xuAt hién trong nhiéu thuc thé NFVI
tuong quan, VIM cé thé thu nhan nhiéu phan théng tin 16i tdng hop giéng nhau,
trong d6 phin gidng nhau & day d& cap dén: ndi dung ctia thdng tin 16i trong thong
tin 181 tdng hop 13 gidng nhau. Trong trudng hop ndy, VIM c6 thé thuc hién viéc
phat hién canh béo ldp lai. VIM tiép tuc xtr Iy thong tin 16i téng hop ma dang dugc
xtr ly, va x6a thong tin 16i tdng hop giéng nhau ma chua duge xt 1y.

Mot cach tuy y, theo mdt phuong an, thong tin 161 thir nhét con duoc béo céo
t61 hé thong hd trg hoat dong va kinh doanh (OSS/BSS), sao cho OSS/BSS quan ly
va dua ra thong tin 16i thir nhét.

Mot cach tuy y, theo mdt phuong 4n, thong tin 18i th&r nhat con bao gom it
nhit mot trong s trang thai hoat dong va thoi gian 181, thong tin 15i tong hop tht
nhit con bao gdm thong tin trang théi 16i, va trang thai 18i bao gdm it nhét mét
trong sb chua dugc xtt 1y, dang dugc xit ly, d3 dugce stra, va chua dugce stra.

Trong phuong phap quéan ly 18i dugc dé xuét theo phuong an ndy cla sang

ché, VIM thu nhén thong tin 16i cua thuc thé phén cung va’hodc phﬁn mém, dé
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thuc hién qua trinh x& ly tbng hop trén cac phan twong quan cua thong tin 181, ma
c6 thé thuc hién quy trinh xtt Iy va béo céo 161 trong moi trudng NFV. Ngoai ra, do
qua trinh xu ly tdng hop duge thyc hién trén cac phén tuong quan cua thong tin 161,
va théng tin 16i tdng hop gidng nhau duge xda bai phuong tién phét hién canh bao
1ap lai, do chinh xac va hiéu qua xur ly 161 duoc nang cao.

Fig.3 luu do6 vé phuong phép quén ly 16i theo mot phuong an cua sang ché.
Phuong phap trén Fig.3 dugc thuc hién béi VNFM.

301: B6 quan ly chirc ning mang duge tao 4o (VNFM) thu nhén théng tin 16i
thi hai, bao gdm ky hiéu nhan dang thuc thé 18i va loai 18i, clia thuc thé chic ning
mang duoc tao a0 (VNF), trong d6 thdng tin 18i thir hai dugc str dung dé chi bao
rang 16i xuét hién trong thuc thé VNF thi nhit ¢6 ky hiéu nhan dang thyc thé 15i.

302: VNFM tao ra thong tin 15i tong hop thi hai theo thong tin 16i thir hai.

303: VNFM thuc hién quy trinh stra hodc bdo cédo 16i theo thong tin 15i téng
hop th hai.

Theo phuong phép quan ly 18i dugc dé xuét trong phuong 4n ndy cua sang
ché, VNFM thu nhan théng tin 151 ctia thyuc thé phﬁn cung va/hodc phén mém, dé
thuc hién qua trinh xtr ly tdng hop trén cac phan twong quan ctia thong tin 161, ma
c6 thé thuc hién quy trinh xtt ly va bao cdo 15i trong méi trudng NFV.

Mot c4ch tuy v, theo mdt phuong an, buée 301 bao gdm: thu thong tin 16i thir
hai dugc giri béi thye thd VNF thr nhét; hogc xac dinh ring 18i xuat hién trong
thuc thé VNF thir nhét, va tao ra thong tin 181 tht hai theo 13i cta thyc the VNF thir
nhit. Nghta 13, VNFM c6 thé thu dong thu théng tin 13 ciia thuc thé 16i, hodc c6
thé chu dong tao ra thong tin 16i sau khi phét hién 16i.

Mot cach tuy vy, theo mdt phuong 4n, bude 302 bao gdm: xac dinh rang théng
tin 16i duoc gii boi thuc thé VNF duoc tuong quan véi thuc thé VNF thir nhét 13
théng tin 16i twong quan cua thong tin 15i thit hai, va tao ra thong tin 13i tong hop
tht hai ma bao gdm thong tin 15 thit hai va thoéng tin 16i twong quan. Do sy twong
quan c6 thé ton tai gifra c4c thyuc thd VNF, khi 18i xuét hién trong thuc thé VNF thir

nhét, 13i ciing c6 thé xuét hién trong thyc thé VNF khac duoc twong quan voi thue
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th& VNF thir nhit. VNFM c6 thé thu thap tit ca cac thong tin 18i lién quan, sao cho
thuc hién quy trinh xtr ly tdng hop va dong dang.

Mot céach tiy ¥, theo mdt phuong an, bude 303 bao gdm: x4c dinh, theo loai
18i trong thong tin 18i thtr hai cta thong tin 18i tbng hop thir hai hogc loai 16i trong
thong tin 18i twong quan cua théng tin 161 tong hop thir hai, xem VNFM c6 bao
gbm cach thirc sira 16i ma tuong mg vdi loai 15i trong thong tin 16i thtr hai hodc
loai 18i trong thong tin 13i twong quan hay khoéng; va khi VNFM bao gdm céch
thire stra 161 ma twong tng véi loai 18i trong thong tin 151 thir hai hoic loai 16i trong
théng tin 16i tuong quan, stta, theo cach thuc sira 18i, 131 cta thyc thé VNF thir nhét
va/hodc 16i cua thuc thé VNF duoc tuong quan véi thyuc thé VNF tha nhét; hoic
khi VNFM khéng bao gém céch thirc sira 16i ma twong tmg véi loai 161 trong thong
tin 161 thr hai hodc loai 13i trong thong tin 16i twong quan, giri thong tin 18i tong
hop thit hai téi bd déng bd hoa.

Cu thé 13, sau khi tao ra thong tin 16i tbng hop, VNFM thir nhét can xac dinh
xem VNFM c6 thé xir 1y thong tin 16i téng hop cuc bd hay khong; va néu VNFM
c6 thé xi Iy thong tin 131 tdng hop, VNFM sira 18i ctia mt thuc thé VNF dugce bao
gdm trong thong tin 16i tdng hop; hodc néu VNFM khong thé xur 1y thong tin 16i
tdng hop hoic viéc stra méc 161, VNFM thuc hién xit Iy béo céo.

Mot cach tiy ¥, theo mdt phuong an, sau khi sira, theo cach thirc sua 161, 16i
cua thuc thé VNF thir nhét va/hodc 16i cta thuc thé VNF duoc twong quan véi thue
thé VNF tht nhit, phuong phip nay con bao gdm budc: khi viée sira 16i thanh
cong, gl tin nhén chi bao thanh cong t6i bd ddng bd hoéa; hodc khi stra 16i khong
thanh cong, gt thong tin 16i tdng hop thir hai téi bo ddng bd hoa, trong d6 tin nhin
chi bdo thanh cong co thé 13 thong tin 161 & d6 trang thai hoat dong dugc thiét dat 1a
“binh thuong”, hodc co thé 1a thong bao dudi dang khac va dugc sur dung dé chi
béo rang viéc sira thanh cong, ma khong bi giéi han & sang ché. |

Mot céach tuy y, theo mdt phuong an, trude khi giri thong tin 18i tong hop thtr
hai t&i b ddng bd hda, phuong phép nay con bao gbém budc: yéu cau, tir bd quan
Iy ha ting duoc tao a0 (VIM), thong tin 13i cua thuc thé NFVI duge twong quan
v6i thue thé VNF tht nhét, trong dé thuc thé NFVI 1a phan cimg (HW), hé diéu
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hanh may chu (Host OS), bd quan ly may 4o, hodc thyc thé may ao (VM) bat ky
trong NFVI; va bd sung thong tin 16i cua thyuc thé NFVI duoc twong quan véi thyuc
thd VNF thir nhit vao thong tin 15i tdng hop tha hai. Khi VNFM khéng thé xir Iy
thong tin 16i tdng hop thir hai hodc viée stra méc 181, VNEM c6 thé kich hoat yéu
ciu t6i VIM, dé thu nhan thong tin 161 cua thuc thé NFVI dugc tuong quan véi
thuc thé 161 VNF, va thuc hién bdo cdo tdng hop, sao cho thyc thé quan ly 16p trén
c6 thé thyc hién qua trinh xtt ly tong hop.

M5t céach tuy y, theo mdt phuong an, phuong phép nay con bao gbm budc:
thu théng tin 131 tdng hop thir nhét duge giri béi VIM, trong d6 thong tin 18i tong
hop tht nhét bao gém thong tin 15i thi nhét va thong tin 18i trong quan cla thdng
tin 13i thir nhét, va thong tin 181 thit nht dugc st dung d& chi bao rang 15i xuat hién
trong thuc thé NFVI thtr nhét; x4c dinh xem VNFM c6 bao gdm cach thic stra 16i
ma tuong tng véi loai 13i trong thong tin 18i tht nhét cta thong tin 16i tong hop
thir nhat hodic loai 13i trong thong tin 16i twong quan cta thong tin 161 tong hop thir
nhét hay khéng; va khi VNFM bao gdm cach thic stra 16i ma tuong (mg voi loai
16i trong thong tin 16i thir nhat hodc loai 13i trong thong tin 18i twong quan, sua,
theo céch thuc stra 18i, 18i cua thuc thé NFVI tha nhét va/hodc 15i cua thuc thé
NFVI dugc tuong quan véi thuc thé NFVI tht nhét; hoidc khi VNFM khéng bao
gbm céch thirc stra 16i ma tuong Umg véi loai 161 trong thong tin 15i thir nhét hoic
loai 13 trong thong tin 16i twong quan, gl thong tin 18i téng hop thir nhat t6i bd
déng bd hoda, hoac gui tin nhén chi bao dugc st dung dé chi bao réng VNFM
khong thé xir ly thong tin 16i téng hop thi nhét téi VIM, sao cho VIM gri thong tin
15i tng hop thtr nhat téi bd ddng bd héa. Khi VIM khong thé xtr 1y thong tin 16i
téng hop thi nhat cta thuc th8 NFVI hodc viéc stra méc 161, VIM bdo céo thong tin
15i tdng hop tht nhét t6i VNFM. Néu VNFM ciing khong thé xt 1y théng tin 16i
tdng hop thi nhét hoic viée sta méc 161, VNFM thong bao VIM, sao cho VIM bdo
c4o thong tin 151 tng hop thir nht t6i bo dong bd héa.

Mot céach tuy y, theo mdt phuong an, sau khi thu thong tin 16i t6ng hop thir
nhat duoc giri béi VIM, phuong phap nay con bao gbdm bude: xac dinh, theo thong
tin 18i tdng hop tht nhét, thong tin 16i ctia thyc thé VNF thir nhat ma duge twong
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quan vdi thuc thé NFVI tht nhit va/hodc dugc tuong quan voi thuc thé NFVI
dugc twong quan voi thyuc thd NFVI tht nhét, va bd sung théng tin 18i cta thyuc thé
VNF thtr nhét vao thong tin 16i tbng hop thir nhét, sao cho VNFM thuc hién quy
trinh sira va bdo cdo trén thong tin 16i tong hop thit nhét.

Mot céach tiy ¥, theo mot phuong 4n, sau khi thuc hién, béi VNFM, quy trinh
stra hodc bao céo 15i theo thong tin 15 tong hop thit hai, phuong phap nay con bao
gdm budc: phat hién, theo thong tin 16i téng hop thir hai, xem VNFM c6 bao gdm
théng tin 15i tong hop ma gidng nhu thong tin 16i tbng hop thir hai hay khong; va
khi VNFM bao gdm thong tin 18i tdng hop ma giéng nhu théng tin 13i tong hop thir
hai, x6a thong tin 181 tong hop thit hai.

Cu thé 13, boi vi khi céc 15i tuong quan xuét hién trong nhiéu thuc thé VNF
twong quan, VNFM c6 thé thu nhan nhiéu phan thong tin 1i téng hop giéng nhau,
trong d6 phan giéng nhau & dy d& cap dén: noi dung cia thong tin 16i trong thong
tin 131 téng hop 1 gidng nhau. Trong trudng hop nay, VNFM c6 thé thuc hién viéc
phat hién canh bdo ldp lai. VNFM tiép tuc xir Iy thong tin 16i tbng hop ma dang
duoc xir ly, va x6a théng tin 16 téng hop giéng nhau ma chua duge xtt ly.

Mot cach tiy y, theo mdt phuwong én, phuong phép nay con bao gbm budc:
thu thong tin yéu cau duge gl béi VIM, trong d6 thong tin yéu cau dugc sir dung
dé yéu cau, tir VNFM, thdng tin 16i ctia thuc thé VNF dugc tuong quan véi thuc
thé NFVI 151, va giri thong tin 16i cta thuc thé VNF duoc twong quan véi thuc thé
NFVI 16i t6i VIM.

Mot céach tuy y, theo mdt phuong an, thong tin 161 thir hai con dugc bdo cdo
t61 hé thdng hd trg hoat dong va kinh doanh (OSS/BSS), sao cho OSS/BSS quan ly
va dua ra thong tin 16i thi hai.

Mot cach tuy y, theo mdt phuong 4n, thong tin 18i thir hai con bao gdm it nhat
mdt trong s trang thai hoat dong va thoi gian 18i, thong tin 18i tong hop thit hai
con bao gdém thong tin trang thai 15i, va trang thai 18i bao gdém it nhat mot trong sd
chua duoc xtr ly, dang duge xir ly, dd dugce stra, va chua dugc stra.

Trong phuong phap quan ly 16i dugc dé xuét theo phuong 4n nay cua sang
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ché, VNFM thu nhén thong tin 16i cua thuc thé phr:fm ctmg va’hoac phén mém, dé
thyc hién qua trinh xtr ly tdng hop trén cic phén tuong quan cta thong tin 16i, ma
c6 thé thuc hién quy trinh x{ ly va bao céo 161 trong mdi trudng NFV. Ngoai ra, do
qua trinh xtr ly téng hop duge thyc hién trén cac phan twong quan cua thong tin 16i,
va thong tin 15 tong hop gidng nhau dugc x6a bdi phuong tién phat hién canh bao
13p lai, do chinh xéc va hi¢u qua xu ly 161 duoc nang cao.

Fig.4 luu d6 vé phuong phép quéan ly 161 theo mdt phuong 4n cla sang ché.
Phuong phap trén Fig.4 dugc thuc hién boi bd ddng bd hoéa.

401: B6 ddng b hoa thu thong tin 181 tong hop thir nhat duoc giri bdi bo quan
ly ha tdng dugc tao o (VIM), trong d6 thong tin 16i tdng hop thir nhét bao gdm
thong tin 16 thir nhét, théng tin 15i thir nh4t bao gdm ky hiéu nhan dang thyc thé
15i va loai 131, va thong tin 15i thir nhét dugc str dung dé chi bao rang 161 xuat hién
trong thuc thé ha tAng tao 4o cac chirc ning mang NFVI tht nhét c6 ky hiéu nhan
dang thuc thé 16i.

402: BO ddng bd hoéa thuc hién quy trinh stra hodic bdo céo 16i theo thong tin
181 tdng hop thir nht.

Theo phuong phép quan 1y 16i dugce dé xuét trong phuong 4n nay cla sang
ché, bo ddng b hoéa thu nhan théng tin 13i cta thyc thé phin cimg va/hosic phan
mém, dé thuc hién qu4 trinh xir 1y tong hop trén cac phan twong quan cta thong tin
151, ma c6 thé thyc hién quy trinh xtr Iy va bao cdo 15i trong méi trudng NFV.

Mot cach tuy ¥, theo mdt phuong 4n, thong tin 16i téng hop thtr nhét con bao
gdm thong tin 13i ctia thuc thé NFVI dugc twong quan véi thuc thé NFVI th nhat,
va/hoac thong tin 161 cua thuc thé chirc ning mang dugc tao do (VNF) dugc tuong
quan vdi thuc thd NFVI thtr nhit. Nghia 13, théng tin 16i tong hop dugc thu nhan
béi bd ddng bd hoda tir VIM ¢6 thé bao gdm thong tin 16i ctia thyc thé NFVI, hoic
c6 thé bao gdm thdng tin 16i cia thuc th8 NFVI va thuc thé VNF lién quan.

Mot cach tiy y, theo mot phuong an, bude 402 bao gbm budc: xac dinh, theo
loai 131 trong thong tin 16i tbng hop thir nhit, xem bo ddng bd hoa c6 bao gdm cach

thire stra 181 twong tmg véi loai 16i hay khong; va khi bd ddng bd hoa bao gdm céch
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thirc stra 18i twong tmg véi loai 161, stra 16i cua thuc thé NFVI thtt nhat va/hodc 16i
ctia thue thé NFVI duge tuong quan véi thuc thé NFVI thtt nhat; hodc khi bd dong
b6 hoa khong bao gdm céch thic sta 15i twong tmg v&i loai 16i, gui thong tin 16i
tng hop tht nhat t6i hé théng hd trg hoat dong va kinh doanh (OSS/BSS).

Mot cach tiy y, theo mt phuong an, budc 402 bao gdm budc: xéc dinh, theo
loai 131 trong thong tin 15 téng hop thir nhAt, xem bd ddng bd héa c6 bao gdm céach
thtc sira 131 twong tmg véi loai 13i hay khong; va khi bo dong b héa bao gom céch
thire stra 181 twong tmg véi loai 181, stra 13i ctia thyc thé NFVI thir nhét, 16i cta thyc
thd NFVI duge tuong quan véi thye thd NFVI thi nhét, va 18i ctia thyc thé VNF
duoc tuong quan véi thyc thé NFVI thir nhat; hodc khi bd dong b hoa khong bao
gdm céch thirc stra 13i twong tmg v6i loai 13i, gri théng tin 15i tong hop thir nhat
tai OSS/BSS.

M&dt cach tiy y, theo mdt phuong én, trude budc 402, phuwong phap nay con
bao gdm budc: phét hién, theo théng tin 131 tdng hop thi nhét, xem b dong bo hoa
c¢6 bao gém thdng tin 16i tbng hop ma gibng nhu théng tin 181 téng hop thir nhét
hay khong; va khi bo dong bd héa bao gbm théng tin 15 tbng hop ma gibéng nhur
théng tin 13i tdng hop thir nhét, x6a thong tin 13i tdng hop thir nhét. Cu thé 1a, boi
vi khi céc 181 twong quan xuét hién trong nhiéu thuc thé NFVI tuong quan hodc céc
thue thé VNE, bd ddng bo héa c6 thé thu nhan nhidu phan thong tin 15i tong hop
gidng nhau, trong d6 phan giéng nhau & day dé cap dén: noi dung clia thong tin 16i
trong thong tin 16i tbng hop la gidng nhau. Trong trudng hop nay, bo dong bd hoa
c6 thé thuc hién viéc phat hién canh bao lip lai. B dong bd héa tiép tuc xi Iy
thong tin 161 tong hgp ma dang duge xir ly, va xoa thong tin 18i téng hop gidng
nhau ma chua dugce xt ly.

Mot cach tiy ¥, theo mot phuong 4n, thdng tin 13i thir nhét con bao gom it
nhat mot trong sb trang thdi hoat dong va thoi gian 18i, thong tin 16i tong hop thir
nhit con bao gdm théng tin trang thai 18i, va trang thai 18i bao gdém it nhat mot
trong sb chua duge xt Iy, dang duge xir ly, di dugc stra, va chua duge stra.

Theo phuong phép quan ly 16i dugce dé xuét trong phuong 4n nay cla sang

ché, bo ddng b héa thu thong tin 18i tdng hop duge bao cao bsi VIM, dé thyc hién
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qua trinh xtr ly tdng hop trén cac phén twong quan cta thong tin 181, ma c6 thé thuc
hién quy trinh xtr ly va bdo cao 16i trong moi truong NFV. Ngoai ra, do qua trinh
xtr 1y téng hop duge thyuc hién trén céc phén tuong quan cta thong tin 16, va thong
tin 181 tong hop gidng nhau dugc x6a béi phuong tién phét hi¢n canh béo lap lai,
d6 chinh xé4c va hiéu qua xtt 1y 18i dugc nang cao.

Fig.5 luu d6 vé& phuong phap quén ly 16i theo mdt phuwong 4n cua sang ché.
Phuong phép trén Fig.5 dugc thuc hién boi bo ddng bd hoa.

501: B ddng bd hoa thu thong tin 16i téng hop thir hai duge gui béi bd quan
ly chtrc ning mang dugc tao 4o (VNFM), trong d6 thong tin 16i téng hop thir hai
bao gdm thong tin 18i thtt hai, thong tin 15i thar hai bao gbébm ky hiéu nhan dang
thuc thé 131 va loai 18i, va thong tin 13i thir hai dugc sir dung dé chi bao rang 15i
xuét hién trong thuc thé cac chtrc ning mang dugc tao 4o (VNF) thir nhit c6 ky
hiéu nhan dang thuc thé 161

502: B6 déng bd hoda thuc hién quy trinh stra hodc bao cao 161 theo thong tin
18i tdng hop thir hai. |

Theo phuong phép quan 1y 16i dugc dé xuét trong phuong 4n ndy cla sang
ché, bd ddng bd hoa thu nhéan théng tin 18i cua thuc thé phan ctng va/hoic phan
mém, dé thuc hién qu4 trinh xi 1y tong hop trén céc phan twong quan ctia thong tin
181, ma c6 thé thuc hién quy trinh xtt Iy va bo cdo 1i trong méi trudng NFV.

Mot céch tiy y, theo mdt phuong 4n, thong tin 16i tdng hop thtr hai con bao
gdm théng tin 16i cta thuc thé VNF duoc tuong quan véi thuc thé VNF tht nhét,
va/hoic thong tin 16i ctia thuc thé b6 quan ly ha tang duoc tao 40 NFVI duoc tuong
quan vé6i thuc th8 VNF thtr nhét. Nghia 13, théng tin 18i tong hop dugc thu nhén
bdi bd ddng bd hoa tir VNFM c6 thé bao gdm théng tin 18i ctia thue thé NFVI,
hodc ¢6 thé bao gdm thong tin 1i ctia thuc th8 VNF, hodc c6 thé bao gdm thong tin
15i ctia thuc thé NEFVI va thuc thé VNF lién quan.

Mot céch tuy ¥, theo mdt phuong an, bude 502 bao g@)m budc: xac dinh, theo
loai 131 trong thong tin 13i tong hop thir hai, xem bd ddng bd héa c6 bao gdbm cach

thire stra 161 twong tmg v&i loai 161 hay khong; va khi b d6ng bd hoa bao gdbm cach
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thirc stra 11 twong tmg véi loai 16i, sta 15i ctia thuc thé VNF thir nhét va/hoic 16i
ctia thue thé VNF dugc twong quan voi thuc thé VNF thir nhét; hodc khi bd dong
bo hoa khong bao gdm cach thic stra 18i twong tng vai loai 16i, gii thong tin 16i
tdng hop thi hai t&i hé théng hd trg hoat dong va kinh doanh (OSS/BSS).

Mot cach tiy y, theo mdt phuong an, bude 502 bao gdm: xé4c dinh, theo loai
18i trong thong tin 16i tdng hop thir hai, xem bd ddng bd hoa c6 bao gbm céch thie
stra 181 twong tmg véi loai 16i hay khong; va khi bd ddng bd hoa bao gdm cach thirc
sira 151 twong tmg véi loai 13, stra 18i ctia thuc thé VNF thir nhét, 13i ciia thyc thé
VNF dugc twong quan véi thue thé VNF tht nhét, va 16i cta thuc thé NEFVI duogc
twong quan v&i thuc thd VNF thir nhit; hodc khi b ddng bd héa khong bao gbm
cach thirc stra 161 twong mg véi loai 18i, giri thong tin 16i tong hop thtr hai t6i
OSS/BSS.

Mot cach tiy y, theo mdt phuong an, trude bude 502, phuong phap nay con
bao gdbm budc: phat hién, theo thong tin 161 tong hop thit hai, xem bd ddng bd hoa
c¢6 bao gdbm thong tin 15i tdng hop ma gidng nhu thong tin 16i téng hop thir hai hay
khong; va khi bo ddng bd héa bao gbm thong tin 15i tong hop ma gidng nhu thong
tin 131 téng hop tht hai, x6a thong tin 181 téng hop thir hai. Cuy thé 14, béi vi khi cac
18i twong quan xuét hién trong nhiéu thuc thé NFVI tuong quan hogic cic thuc thé
VNF, bd ddng bd hoéa c6 thé thu nhan nhidu phin théng tin 13i tong hop gidng nhau,
trong d6 phan gidng nhau & day d& cap dén: ndi dung cua thong tin 13i trong thong
tin 181 tong hop 12 gidng nhau. Trong trudng hop nay, bd ddng bd héa co thé thuc
hién viéc phat hién canh bao lap lai. B ddng bd héa tiép tuc xtr Iy thong tin 15
tbng hop ma dang duge xtt ly, va x6a thong tin 18i téng hop giéng nhau ma chua
dugc xur ly.

Mbt cach tiy ¥, theo mot phuong an, thong tin 15 thir hai con bao gdm it nhat
mdt trong sO trang thai hoat dong va thoi gian 18i, thong tin 15i téng hop thit hai
con bao gdm thong tin trang thai 15i, va trang thai 18i bao gdm it nhat mot trong sd
chua duogc xr ly, dang duoc xr ly, d& dugce stra, va chua duoc stra.

Theo phuong phap quan ly 16i dugc dé xuét trong phuong 4n nay cla sang

ché, bd ddng bd héa thu thong tin 16i tbng hop dugc bio céo bdi VNFM, dé thyc
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hién qua trinh xu ly tdng hop trén cac phan twong quan clia thong tin 181, ma c6 thé
thuc hién quy trinh xir ly va béo cao 16i trong moi trudng NFV. Ngoai ra, do qua
trinh xt 1y tdng hop dugc thyuc hién trén cac phan tuong quan cua thong tin 161, va
thong tin ISiIt(Z)ng hop gidng nhau dugc x6a bdi phwong tién phat hién canh béao 1dp
lai, d6 chinh xac va hiéu qua xur ly 16i dugc nang cao.

Fig.6a 1a so db tuong tc vé& phuong phap quan ly 16i theo mdt phuong an clia
sang ché. Phuong phép trén Fig.6a cd thé dugc thuc hién boi hé théng NFV dugc
thé hién trén Fig.1.

601: VIM thu nhén thong tin 15i.

Khi VIM phét hién ring 16 xuét hién trong HW, Host OS, Hypervisor, hogc
VM bét ky trong NFVI, VIM thu nhan théng tin 15i cta thuc thé NFVI 15i. Cu thé
la, thong tin 16i duoc thu nhén co6 thé duoc tao ra va dugc bao céo tdi VIM béi thyuc
thé NFVI 151, hodc c6 thé duoc tao ra cuc bo béi VIM theo 161 duoc phat hién.

VIM c6 thé phat hién, bang cach sir dung cac phuong phép dudi day, rang 16i
xuét hién trong thuc thé NFVI:

Pé thuan tién cho viéc mb ta, phan dudi day dugc mb ta bing cach sir dung vi
du trong d6 16i xuét hién trong thuc th& NFVI thtt nht, trong d6 thuc thé NFVI thi
nhit c6 thé 1a HW, Host OS, Hypervisor, hodc VM bét ky trong NFVI, va thyuc thé
¢6 thé bao gdm thuc thé phéan cimg hodc thuc thé phin mém.

Phuong phap 1:

Khi 18i xut hién trong thuc thé NFVI thr nhat, thuc thé NFVI thi nhét tao ra
thong tin 131, trong d6 thong tin 151 bao gdm it nhét ky hidu nhan dang thyc thé 16i
ma dugc st dung dé nhan dang duy nhét thuc thé NFVI tha nhét, va vi tri thuc té
ctia thuc thé NFVI 13i thtr nhét hodc vi tri cia thuc thé NFVI 131 th nhét trong mdi
quan hé topd co thé duoc x4c dinh duy nhét bang cach sir dung ky hiéu nhan dang.
Thong tin 16i con bao gdm ky hiéu nhan dang 15i, dugc st dung dé nhan dang duy
nhét thong tin 18i. Thong tin 16i con bao gém loai 13i, dugc sir dung dé thé hién
nguyén nhan cua 161, chéng han, qua tai, mét dién, 1o ri bé nhd, 10i céng, hoac

khong c6 16i. Ngoai ra, thong tin 18i con c6 thé bao gdm trang thai hoat dong va
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thoi gian 16, trong d6 trang thai hoat dong duoc st dung d8 danh d4u xem thuc thé
NFVI tht nhét hién ¢6 thé lam vide binh thuong hay khong, va thoi gian 13i c6 thé
dugc sir dung dé ghi thdi gian khi 13i xuét hién. Vi dy, dinh dang cta thong tin 16i

c6 thé duoc thé hién ¢ Bang 1:

Théng tin 16i
Ky hiéu Ky hiéu nhan . v
nhin dang | dang thuc thé Loai 15i '}I;rangd’ihal Thoilkglan Khac
13i 13i oat dong ol
Nhén dang L iae X
duy nhdt | ID ciia thuc thé gl‘;/tﬁggft Binh | oo
thong tin NFVI FVEIONE | thuong/18i... &
18 co 1oi...
Bang 1

Sau khi tao ra thong tin 16i theo dinh dang néu trén, NFVI tht nhét c6 thé gui
théng tin 18i t6i VIM bang cach st dung giao dién Nf-Vi, va mét cach tury y, NFVI
thir nhét cling c6 thé giri, bing cach sir dung EMS, théng tin 15i t6i OSS/BSS dé
quan ly, ghi va dua ra.

Phuong phép 2:

VIM c6 thé giri tin nhén chi bao t6i thue thé NFVI tht nhét theo chu ky hodc
khi duoc yéu cAu, dé 1énh cho thuc thé NFVI thi nhat thuc hién viée phat hién 15i.
Néu thuc thé NFVI thtt nhat phat hién 13i, thuc thé NFVI thir nhat ¢6 thé phan héi
thong tin 18i twong tw nhu thong tin & Bang 1 t6i VIM; hoac néu thuc thé NFVI thir
nhét khong c6 13i, thuc thé NFVI thir nhét c6 thé phan hoéi khong thong béo nao,
hodic c6 thé phan hoi théng tin 15i, trong d6 loai 161 1a “khong c6 18i” va trang théi
hoat dcfjng 1a “binh thuong”, dugc thé hién & Bang 1.

Phuong phép 3:

Thuc thé NFVI thir nhét c6 thé gii theo chu ky tin nhan chi bao nhip tim chi
bao ring thuc thé NFVI thir nhat hoat dong binh thuong téi VIM. VIM thu theo
chu ky cac nhip tim cua thuc thd NFVI thtt nhét, va nhan biét ring thuc thé NFVI
thir nhit 1am viéc binh thuong. Khi céc nhip tim ctia thue thé NFVI tht nhét bi 1am
gian doan, VIM xéc dinh rang 16i xuét hién trong thuc thé NFVI thir nhét, va VIM
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c6 thé tao ra thong tin 16i ctia NFVI thir nhét. Pinh dang cu thé cua thong tin 13i
twong tu nhu dinh dang cua thong tin 161 & Bang 1, va khong con chi tiét nao duoc
mo ta lai & day.

Khi thuc thé NFVI khong thé béo cdo thong tin 18i do sy viéc bat ngd nhu
mét dién, VIM c6 thé van nhén biét ngay rang 15i xuAt hién trong thuc thé NFVI
thtr nhat.

Phuong phép 4:

VIM c6 thé thuc hién viéc phat Vhién 16i trén NFVI theo chu ky hodc khi duge
yéu cau, va sau d6, VIM tao ra thong tin 18i ctia NFVI thir nhét theo két qua phat
hién 16i. Pinh dang cu thé cua thong tin 16i twong tu nhu dinh dang cta thong tin
18i & Bang 1, va khong con chi tiét ndo dugc md ta lai & day.

Két luan, VIM c6 thé phét hién 16i cia thuc thé NFVI bang cach sir dung mot
trong sb cac phuong phép bét ky néu trén, va chéc chén 13, c6 thé thuc hién viée
phat hién bing cach két hop nhiéu phuong phép, ching han, két hop phwong phap
1 va phuong phép 3. Thuc thé NFVI guri cac nhip tim téi VIM theo chu ky, va khi
15i xuét hién, giri thong tin 18i t6i VIM. Néu thuc thé NFVI khong thé bao céo
théng tin 18i do 16i trAm trong, VIM c6 thé nhén biét, theo viéc dimg clia céc nhip
tim, rang 151 xut hién trong thuc thé NFVI.

602: VIM tao ra thong tin 15i tong hop.

Sau khi VIM thu thong tin 18i dugc gii béi thuc thé NFVI tht nhat, hoaz{c
VIM tao ra thong tin 13i theo 16i cta thuc thé NFVI thr nhét, VIM can thu thap
thong tin 181 cia thuc thé NFVI khéc dugc twong quan véi thyc thé NFVI thtr nhét,
d8 tao ra thong tin 18i tong hop, sao cho thuc hién qua trinh xtr ly téng hop.

Cu thé 13, boi vi sy tuong quan tdn tai gitta céac thuc thé HW, Host OS,
Hypervisor, va VM, khi 15i xuét hién trong thuc thé NFVI thi nhét, cac 16i cling c6
th xuét hién trong mot sb thuc thé dugc twong quan véi thuc thé NFVI thir nhét.
Fig.6b thé hién vi du vé su trong quan gitra cac thuc thé HW, Host OS, Hypervisor,
va VM. Vi du, Host OS1, Hypervisorl, VM1, va VM2 dugc tuong quan voi HW1.

Diéu nay nghia 13, khi 16i xuét hién trong HW1, c4c 16i ciing c6 thé xuét hién trong
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cac thuc thé duoc tao 40 duge thiét 1ap trén HW1: Host OS1, Hypervisorl, VM1,
va VM2. Trong trudng hop nay, VIM ¢o thé thu thap thong tin 16i dugc bao co boi
Host OS1, Hypervisorl, VM1, va VM2, va tao ra thong tin 18i téng hop dua vao
théng tin 131 cia HW1. Cu thé 13, théng tin 181 tdng hop dugc thé hién & Bang 2 ¢6

thé duoc tao ra:

Thong tin 1i tong hop
Ky hiéu N
n}}an dAa_mg Thxo‘ngq tin Thxo.ngq tin Thongv tin 101 Thor;g Trang théi ’
cua thong 10i cua 161 cua cua tin 161 1 Khac
tin 161 tong HW Host OS | Hypervisor | cia VM
hop
Nhan dang C%nrail duoc
x xu ly/dang
duy nhat VM1 duogc xu
thx(?n% tin HW1 Host OS1 | Hypervisorl VM2 Iy/dugc
161 tong ;
h stra/chua
P duoc stra
Bang 2

Dinh dang cta thong tin 16i ctia cac thyc thé HW, Host OS, Hypervisor, va
VM tuwong tu nhu dinh dang & Bang 1. Ky hiéu nhan dang ctia thong tin 16i tong
hop dugc st dung dé nhan dang duy nhét thong tin 15i tong hop. Diéu nay nén
dugc hiéu ring, thong tin 16i téng hop duoc thé hién ¢ Bang 2 1a vi du cu thé, va
théng tin 18i cta cac thyc thé ma duogc bao gbm cu thé trong thong tin 161 téng hop
duoc x4ac dinh theo su twong quan. Khi thong tin 16i tong hop vira dugc tao ra,
trang thai 16i c6 thé duoc thiét dit 1a “chua duge xir ly”.

603: Thuc hién viéc phat hién canh béo lap lai.

Sau khi tao ra thong tin 15i tong hop, VIM c6 thé phat hién cuc bd thong tin
161 tong hop dugc tao ra, @& x4c dinh xem c¢6 thong tin gidng nhau hay khong. Cu
thé 13, boi vi sau khi 181 xuét hién trong thuc thd NFVI, tit ca cac thyc thé NFVI
161 twong quan ¢6 thé bao cdo thong tin 18i, va VIM ¢ thé tao ra nhidu phin théng
tin 151 tbng hop gidng nhau cho 16i gidng nhau. Vi dy, néu 181 xuét hién trong HW1,
cac 10i ciing xuét hién trong Host OS1, Hypervisorl, VM1, va VM2 dugc tuong
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quan véi HW1, va Host OS1, Hypervisorl, VM1, va VM2 duoc twong quan voi
HW1 thuc hién céc hoat dong tuong tu nhu HW1. VIM c6 thé tao ra nhidu phan
thong tin 16i tdng hop gidng nhau sau khi thu thép thong tin 16i twong quan, va
trong truong hop nay, VIM cé thé xtr Iy chi mot phan ctia thong tin 18i téng hop, va
loai bod thong tin 18i tong hop gidng nhau khac. Piéu nay nén dugc hiéu rang,
théng tin 151 téng hop gidng nhau dé cap dén: thong tin 16i cua HW, Host OS,
Hypervisor, va VM gidng nhau mot phan, va cic ky hiéu nhén dang 161 va cac
trang thai 16i c6 thé khac nhau.

Cu thé 13, thong tin 18i tdng hop c6 thé dugce luu giit hodc dugc loai bo theo
trang thai 18i trong thong tin 18i tdng hop, chang han, trang thai 161 trong thong tin
161 téng hop ma vira dugc tao ra 1a “chua duge xtr ly”, viéc phat hién canh bao 1ap
lai dugc thyc hién trén thong tin 16i tdng hop, va néu thong tin 15i téng hop gidng
nhau & d6 trang thai 16i 13 “dang dugc xi ly” dugc tim thay, thong tin 15i téng hop
ma chua dugce xur Iy duge loai bd, va thong tin 16i téng hop trong d6 trang thai 161
14 “dang dugc xur ly” duge luu gilt va duoc xur ly.

604: VIM thuc hién viéc xac dinh tu sua.

Khi VIM tao ra thong tin 16i tong hop, VIM c6 thé thtr nhét x4c dinh xem loai
13i trong thong tin 13i tdng hop 12 loai 151 ma VIM c6 thé xi Iy hay khong.

Cu thé 13, VIM c6 cach thic stra 181, trong d6 cach thic stra 16i bao gdm viée
anh xa gifra ky hi€u nhéan dang thyc thé 131, loai 131, va phuong phap sira 16i. Xem
quy trinh xt ly cd thé duoc thuc hién c6 thé duge xac dinh bang cach x4c dinh xem
loai 18i trong thong tin 15i tong hop tdn tai trong cach thirc sira 18i hay khong. Vi
du, loai 18i cia HW1 13 “hiéu suét thip”, va phuong phép sira 16i twong tmg 13
“khoi dong lai”.

Ngoai ra, khi théng tin 16i téng hop bao gdbm thong tin 16i cia nhiéu thyc thé
NFVI tuong quan, VIM c6 thé x4c dinh, theo cac quyén uu tién cua céc thuc thé
NFVI, dé thuc hién viéc xac dinh tu sta trén loai 16i trong thong tin 16i cua thuc
thd NFVI. C4c quyén wu tién la: HW > Host OS > Hypervisor > VM. Vi du, nhu
dugc thé hién & Bang 2, khi thong tin 16 téng hop bao gdm thong tin 16i cia HW1,
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Host OS1, Hypervisorl, VM1, va VM2, VIM ¢6 thé xtr 1y 16i cia HW1 mét cach
uu tién, nghia la, xac dinh, theo loai 16i trong thong tin 16i cia HW1 nhu “hiéu suét
thdp”, ring phuong phap stra 16i 1a “khéi dong lai”.

Cu thé 13, phuong phép stra 16i ¢6 thé bao gdbm nhung khong bi gi6i han & mét
trong s6 cac phuong phép duoc 14p danh sach dudi ddy: khoi dong lai thiét bj phan
ctng, tai lai phan mém (Host OS, Hypervisor, hodc tuong tu), di chuyén VM, tai
lai phén mém lép dit VNF, tai tao ddi twong VNF, bd sung déi tuong VNF, di
chuyén VNF (nghia 13, phan b lai cac tai nguyén t6i VNF), va téi tao déi tugng do
thi chuyén tiép VNF (VNF Forwarding Graph).

605a: VIM c6 thé thyc hién quy trinh tu sira.

Néu VIM xé4c dinh réng quy trinh xtr ly c6 thé dugc thuc hién, VIM thuc hién
viéc stra 181 trén thuc thé NFVI theo phwong phép stra 16i. Néu viéc sira 16i thanh
cong, va cac 131 ctia cac thuc thé NFVI dugc tuong quan dugc stra, bd dé)ng bd hoa
dugc théng bao ring viée stra thanh cong, va quy trinh sta 161 duge két thuc. |

Néu théng tin 13i tong hop bao gdm nhiéu thuc th8 NFVI, va 13i cia thuc thé
NFVI ma dugc xtt Iy mot cach vu tién duge sira thanh cong, nhung céc 13i cia cac
thue thé NFVI khac duoc tuong quan van con, budc 604 duoc lip lai, dé xac dinh
va stra thue thé NFVI ¢6 quyén wu tién cao nhét trong cac thuc thé NFVI 18i con
lai cho dén khi céc 15i cua tat cac thuc thé NFVI trong thong tin 16i tbng hop duoc
stra. Tiép theo, bd dong bo héa duge thong béo rang viéc stra thanh cong, va quy
trinh stra 16i duoc két thic.

Cu thé 14, véi thong tin 18i tbng hop ma cé thé duoc xit Iy, VIM c6 thé thiét
dat trang thai stra 1a “dang dugc xtr ly”, sao cho tranh quy trinh xtr ly dugc lap lai
trén thong tin 131 tdng hop giéng nhau ma dugce tao ra sau d6 va & do trang thai la
“chua dugc xur ly”.

Thyc thd NFVI ma duge stra thanh cong c6 thé théng bao, bang cach bio cdo
thong tin 161 & d6 trang thai hoat dong 1a “binh thudng” va ma twong tu nhu thong
tin 16i & Bang 1, VIM ma viéc stra 16i thanh cong. Khi c4c 15i ctia tat ca cac thuc

th8 NFVI dugc tuong quan trong thong tin 13i tong hop duge sta, VIM c6 thé thiét
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d3t trang thai 18i trong thong tin 161 téng hop 1 “dugc sta”, va bao céo thong tin
161 téng hop t&i bd ddng bd hoa bang cach st dung giao dién Or-Vi. Diéu nay nén
dugc hiéu ring, viéc stra thanh cong cling co thé duogc béo céo bang céach sir dung
viéc phat tin hiéu dinh trudc, ma khong bi gidi han ¢ sang ché.

Ngoai ra, thuc thé NFVI ma dang dugc sita cd thé bi c6 lap, dé tranh con viéc
nhidm 13i ma duoc tao ra béi su tuong tac gifta thyuc thé 18i va thyc thé lién ké
khac.

605b: VIM khong thé thuc hién quy trinh ty sta.

Néu cach thuc sira 1381 trong VIM khéng bao gom loai 16i cta thyuc thé NFVI
sap duoc sira, VIM c6 thé thiét dat trang théi 16i trong thong tin 16i téng hop 1a
“chua dugc sira”, va béo cdo thong tin 15i tng hop t6i bo ddng bd héa bang cach
sir dung giao dién Or-Vi.

606: B ddng bd hoa thuc hién viéc xac dinh tu sta.

Khi bd ddng bd hoa thu thong tin 18i tdng hop dugc giri béi VIM, by dong bd
héa phat hién xem quy trinh ty stra cé thé duoc thuc hién hay khong, ma twong tu
nhu viéc xac dinh tu stra cia VIM. Bo déng b0 hoéa truy van cach thire stra 16i cuc
bd, va néu quy trinh xir Iy c6 thé dugc thuc hién va viée stra thanh cong, bo dong
bd hoéa thiét dit trang thai 138i trong thong tin 16i téng hop 13 “duoc sira”, va bdo cdo
thong tin 181 tdng hop t61 OSS/BSS; hodc néu by dong bo héa khong thé thuc hién
quy trinh stra, hodc c6 thé thuc hién quy trinh stta nhung viéc stra méc 161, bd dong
bd hoéa thiét dit trang thai 131 trong thong tin 15i tong hop cia NFVI 1a “chua dugce
stra”, va bao cdo thong tin 18i tong hop téi OSS/BSS. Piéu nay nén duoc hiéu rang
béi vi bd ddng bd hoa chiu trach nhiém ddng bd héa va quan ly céc tai nguyén, va
thuc hién dich vu NFV, bo dong bd hoa c6 cac kha ning xir ly va cho phép quan ly
twong ddi cao, va c6 thé sira hiu hét cac 16i. Chi mét s6 luong rat nhé cic 16i ma
khéng thé duoc xir Iy hodc viée stra cia né mac 16i duge bao céo téi OSS/BSS.

Cu thé 13, phuong phap sita 18i c6 thé bao gdm nhung khong bi gi¢i han & mot
trong cac phuong phap dugc 1dp danh sach dudi ddy: khoi dong lai thiét bi phan

clng, tai lai phan mém (Host OS, Hypervisor, hodc twong tu), di chuyén VM, tai
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lai phﬁn mém lép dat VNF, tai tao dé6i tugng VNEF, bd sung dé6i twong VNF, di
chuyén VNF (nghia 13, phén bd lai c4c tai nguyén téi VNF), va tai tao ddi tugng dd
thi chuyén tiép VNF (VNF Forwarding Graph).

607: OSS/BSS thuc hién viéc stra 16i.

OSS/BSS thiét dit trang thai 16i trong thong tin 16i téng hop thu dugc la
“dang dugc xu ly”. Tiép theo, OSS/BSS thyc hién viéc sira 16i theo phuong phap
cua cach thire stra 18i. Sau khi 16i dugc khoi phuc, OSS/BSS c¢6 thé thu thong bao
khéi phuc 16i duge glri béi thyc thé NFVI, va sau d6 OSS/BSS stra dbi trang théi
18i trong thong tin 15i téng hop 1a “dugc stra”. Céch thirc sira 16i trong OSS/BSS
bao gdm céc phuong phap xtt ly cua tAt ca cac loai 16i theo mic dinh.

Theo phuong phép quan ly 16i dugc dé xuét trong phuong 4n ndy cla sang
ché, VIM thu nhan théng tin 16i cta thuc thé phﬁn cing va/hodc phﬁn mém, dé
thuc hién qua trinh xtr ly tdng hop trén cac phén tuong quan cua thong tin 161, ma
c6 thé thyc hién quy trinh xtr I va béo céo 16i trong méi trudng NFV. Ngoai ra, do
qua trinh xtr ly tdng hop dugc thuc hién trén cac phén tuong quan ctia thong tin 161,
thong tin 15i téng hop gidng nhau dugc x6a bdi phuong tién phat hién canh béo lap
lai, va thuc thé 161 ma dang duge xtt Iy bi ¢d 14p, d6 chinh xac va hiéu qua xtr ly 161
dugc néng cao va viéc nhiém 16i duoc ngin ngira mot cach hiéu qua.

Fig.7 13 so dd tuong tac vé phwong phép quan ly 16i theo phwong 4n khac cia
sang ché. Phuong phép trén Fig.7 c6 th8 duoc thuc hién bdi hé théng NFV dugce
thé hién trén Fig.1.

701: VNFM thu nhén thong tin 15i.

Khi VNFM phét hién rang 16i xudt hién trong bét ky thuc thé VNF nao trong
VNE, VNFM thu nhan théng tin 15i cta thuc thé 16i VNF. Cu thé 13, thong tin 16i
duoc thu nhan c6 thé duge tao ra va duoc béo cdo tdi VNFM béi thyuc thé 161 VNF,
hodc co thé dugc tao ra cuc bo béi VNFM theo 161 duogc phat hién.

VNFM c6 thé phat hién, bang cach st dung cac phuong phép dudi day, rang
18i xuét hién trong thuc thé VNF:

Pé thuén tién cho viéc md ta, phan dudi diy dugc md ta bang cach sir dung vi

-42-



26788

du trong d6 16 xuét hién trong thuc thé VNF thir nhét, trong do6 thuc thé VNF thtr
nhét c6 thé 12 bt ky thyc thé VNF nao trong VNF, va thuc thé c6 thé bao gdm thuc
thé ph?tn cung, thuc thé phén mém, hodc d6i tuong.

Phuong phap 1:

Khi 13i xuét hién trong thuc th8 VNF thir nhat, thyc thé VNF thir nhét tao ra
thong tin 16i, trong d6 thong tin 18i bao gdm it nhit ky hiéu nhin dang thuc thé 16i
ma duoc st dung dé nhan dang duy nhét thuc thd VNF tht nhét, va vi tri thuc té
cta thuc thé 186 VNF tha nhét hodc vi tri cia thuc thé 16i VNF thir nhét trong méi
quan hé t6pd c6 thé dugce xac dinh duy nhét bang cach sir dung ky hiéu nhan dang.
Ky hiéu nhan dang 13i duoc st dung dé& nhan dang duy nhét thong tin 16i. Thong
tin 18i con bao gdm loai 18i, dugc st dung dé thé hién nguyén nhan cta 13i, ching
han, qua tai, mét dién, ro ri bd nhd, 15 cdng, hodc khong c6 16i. Ngoai ra, thong tin
18i con c6 thé bao gdm trang thai hoat dong va thoi gian 16i, trong d6 trang thai
hoat dong dugc st dung d& danh diu xem thuc thé8 VNF thr nhét hién c6 thé 1am
viéc binh thudng hay khong, va thoi gian 131 ¢6 thé dugc sir dung dé ghi thoi gian
khi 13i xuét hién. Vi dy, dinh dang cta thong tin 18i c6 thé dugc thé hién & Bang 3:

Théng tin 15i
Ky hiéu Ky hiéu nhéan . .
nhin dang | dang thuc thé Loai 16i Irang Ehal Thcn:.glan Khac
13i 13 hoat dong 161
Nhan dang foens) K
duy nhat | ID ctia thuc thé %;}Eggiat Binh Thei eian
thong tin VNF FVEIONE | thuong/15i... sld
13 co loi...
Bang 3

Sau khi tao ra thong tin 13i theo dinh dang néu trén, VNF thtr nhét c6 thé g
thong tin 16i t6i VNFM béang céch sir dung giao dién Ve-Vnfm, va mét cach tuy y,
NFVI thir nhét ciing c6 thé gui, bing cich st dung VEMS, thong tin 10i t6i
OSS/BSS dé quan ly, ghi va duara.

Phuong phép 2:

VNFM c6 thé giri tin nhén chi béo t6i thuc thé VNF thi nhét theo chu ky
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hodc khi dugc yéu cAu, dé 1énh cho thuc thé VNF tht nhét thuc hién viéc phat hién
15i. Néu thue thd VNF thi nhit phét hién 181, thyc thé VNF thi nhét ¢6 the phan
hdi théng tin 18i tuong ty nhu thong tin & Bang 3 t6i VNFM; hodc néu VNF tht
nhit khong c6 18i, thuc thé VNF thir nht c6 thé phan hoi khong thong bao nao,
hodc c6 thé phan hdi thong tin 18i, trong d6 loai 16i 13 “khéng c6 16i” va trang thai
hoat dong 13 “binh thudng”, dugc thé hién & Bang 3.

Phuong phap 3:

Thuc thé VNF thtt nhét c6 thé gii theo chu ky tin nhan chi bao nhip tim chi
béo réng thuc thé VNF thir nhat hoat dong binh thuong téi VNFM. VNFM thu theo
chu ky céc nhip tim cua thuc thé VNF tht nhét, va nhén biét ring thuc thé VNF
thtr nhét 1am viéc binh thuong. Khi céc nhip tim cta thuc thé VNF thtt nhét bi 1am
gian doan, VNFM xéc dinh rang 151 xuit hién trong thuc thé VNF thir nhét, va
VNFM c6 thé tao ra théng tin 16i ciia VNF thir nhét. Pinh dang cu thé cua théng
tin 18i twong tu nhu dinh dang ctia thong tin 16i & Bang 3, va khong con chi tiét nao
duoc mo ta lai & day.

Khi thuc thé VNF khong thé bao céo thong tin 16i do su viée bét ngo, VNFM
c6 thé vAn nhan biét ngay rang 151 xuét hién trong thuc thé VNF thtr nhét.

Phuong phép 4:

VNFM c6 thé thuc hién viée phat hién 16i trén VNF theo chu ky hodc khi
duogc yéu cau, va sau d6, VNFM tao ra thong tin 16i cia VNF thir nhét theo két qua
phat hién 16i. Pinh dang cu thé coa thong tin 16i twrong tu nhu dinh dang cta thong
tin 161 & Bang 3, va khong con chi tiét ndo duoc mo ta lai & day.

Két luAn, VNFM c6 thé phat hién 16i ctia thuc thé VNF bang cach st dung
mdt trong sd cac phuong phap bat ky néu trén, va chéc chén 13, c6 thé thuc hién
viéc phat hién bang cach két hop nhiéu phuong phép, ching han, két hop phuong
phép 1 va phuong phap 3. Thuc thé VNF gui cac nhip tim téi VNFM theo chu ky,
va khi 18i xuét hién, giti thong tin 15i t6i VNFM. Néu thuc thé VNF khong thé bao
céo thong tin 18i do 15i trAm trong, VNFM c6 thé nhan biét, theo viéc dimg clia cac

nhip tim, rdng 18i xut hién trong thuc thé VNF.
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702: VNFM tao ra thong tin 15i tong hop.

Sau khi VNFM thu thong tin 18i duoc giri boi thuc thé VNF thtr nhét, hodc
VNFM tao ra thong tin 13i theo 16i cua thuc thd VNF tht nhat, VNFM c6 thé tao ra
thong tin 13i tdng hop theo thong tin 18i ciia VNF thtr nhat. Mot cach tiy ¥, VNFM
c6 thé thu thap thong tin 15i clia cac thuc thé VNF khéc duge twong quan véi thuc
thé VNF thir nhit, d tao ra thong tin 16i tong hop, sao cho thuc hién qu4 trinh xt
ly tong hop.

Cu thé 13, bdi vi su twong quan ton tai gifta cac thyuc th8 VNF, khi 151 xuét
hién trong thyc thé VNF thir nhat, 16i cling c6 thé xuét hién trong thuc thé VNF
khac duoc tuong quan véi thuc thé VNF thir nhét. Fig.6b thé hién vi du vé su
twong quan gitta cac thuc thé VNF. Vi du, VNF1 va VNF2 c4 hai dya vao VML,
nghia 13, su tuong quan tdn tai gitta VNF1 va VNF2. Khi 15i xuét hién trong VNF1,
18i cling c6 thé xuét hién trong VNF2.

Trong truong hop nay, VNFM c6 thé thu thap thong tin 16i duge bao céo boi
VNF1, va tao ra thong tin 161 téng hop dya vao thong tin 16i ctia VNF2. Cu thé 13,
thong tin 18i tbng hop duoc thé hién & Bang 4 c6 thé duoc tao ra.

Théng tin 151 tong hop

Ky hi€éu nhan dang AL
ctia thong tin 15i tong Thong tin trang Trang thai 16i Khac
thai cia VNF '

hop

Nhén dang duy nhat Chua duoc xt ly/dang

thong tin 161 tong VNF1, VNF2 duogc xtr ly/dugc stra/chua
hop duogc sua...
Bang 4

Céc dinh dang ciia thong tin 16i ctia céc thuc thé VNF1 va VNF2 tuong tu nhu
dinh dang & Bang 3. Diéu niy nén dugc hiéu rang, thong tin 16i tong hop duoc thé
hién & Bang 4 1a vi du cu thé, va thong tin 161 ctia céc thuc thé ma duoc bao gém
cu thé trong thong tin 16i téng hop dugc xac dinh theo sy twong quan. Khi théng
tin 16 téng hop vira dugc tao ra, trang thai 161 ¢6 thé duoc thiét dat 1a “chua duoc

Xt Iy,
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703: Thuc hién viéc phat hién canh bao ldp lai.

Sau khi VNFM tao ra thong tin 15i tong hop, VNFM c6 thé phat hién cuc bd
thong tin 15i téng hop dugc tao ra, d8 x4c dinh xem c6 thong tin gidng nhau hay
khong. Cu thé 13, boi vi sau khi 16i xuét hién trong thuc thé VNF, tit ca cac thuc
thé 181 VNF tuong quan c6 thé bao cdo thong tin 16i, va VNFM c6 thé tao ra nhiéu
phan théng tin 13i téng hop gidng nhau cho 18i giéng nhau. Vi dy, néu 18i xuat hién
trong VNF1, 13i ciing xuét hién trong VNF2 duge tuong quan véi VNF1, va VNF2
thuc hién céc hoat dong tuong tuy nhu VNF1. VNFM cé thé tao ra nhidu phén
thong tin 13i téng hop gidng nhau sau khi thu thap théng tin 161 twong quan, va
trong trrong hop ndy, VNFM cé thé xur 1y chi mot phan cta thong tin 16i téng hop,
va loai bo théng tin 13i tong hop gidng nhau khéc. Diéu nay nén dugc hiéu rang,
thong tin 18i tong hop gidng nhau & day dé cap dén: thong tin trang thai ctia VNF
gidng nhau mot phén, va cac trang thai 16i c6 thé khac nhau.

Cu thé 13, thong tin 15i tong hop co thé dugc luu gitt hodc duge loai bod theo
trang thai 15i trong thong tin 16 tbng hop, chang han, trang théi 18i trong thong tin
161 tong hop ma vira dugc tao ra 1a “chua duge xur ly”, viéc phat hién canh bao l1dp
lai duge thyue hién trén thong tin 16i tbng hop, va néu thong tin 16i téng hop gidng
nhau & d6 trang thai 16i 1a “dang duogc xt Iy” duge tim thay, thong tin 15i tong hop
ma chua duoc xt ly dugc loai bé.

704: VNFM thuc hién viéc xac dinh tu stra.

Khi VNFM tao ra théng tin 15i tdng hop, VNFM c6 thé thir nhét x4c dinh xem
loai 13i trong thong tin 15i téng hop 12 loai 16i ma VNFM c6 thé xtr Iy hay khong.

Cu thé 1a, VNFM c6 cach thire stra 16i, trong d6 cach thic sta 16i bao gdm
viéc anh xa gifra ky hi€u nhén dang thuc thé 131, loai 13i, va phuong phéap sira 15i.
Xem quy trinh xtr ly co thé duoc thuc hién c6 thé duoc xac dinh béng cach xac
dinh xem loai 13i trong thong tin 15i tbng hop c6 tdn tai trong cach thic stra 16i hay
khéng. Vi du, loai 16i cia VNF1 1a “hiéu sut thap”, va phuong phép stra 16i twong
tng 14 “bd sung dbi tugng VNF”.

Cu thé 13, phuong phap sira 16i c6 thé bao gdbm nhung khong bi gi6i han & mot
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trong cac phuong phap duge 14p danh sach dudi day: khoi dong lai thiét bi phéan
cung, tai lai phin mém (Host OS, Hypervisor, hodc tuong ty), di chuyén VM, tai
lai phdn mém lap dat VNF, tai tao d6i tuong VNF, bd sung dbi tugng VNF, di
chuyén VNF (nghia 13, phan bb lai céc tai nguyén téi VNF), va tai tao d6i twong do
thi chuyén tiép VNF (VNF Forwarding Graph).

705a: VNFM c6 thé thuc hién quy trinh ty sira.

Néu VNFM xéc dinh ring quy trinh xi 1y ¢6 thé dugc thuc hién, VNFM thyc
hién viéc stra 13 trén thuc thé VNF theo phuong phap stra 18i. Néu viéc stra 16i
thanh cong, va cac 1i cia céc thuc thé VNF twong quan dugc sira, bd ddng bd hoa
duoc thong bao ring viéc stra thanh céng, va quy trinh sira 181 duge két thac.

Néu thong tin 15i tdng hop bao gdm nhiéu thuc thd VNF, va 13i cua thyc thé
VNF ma dugce xtr Iy mot cdch wu tién duge stra thanh cdng, nhung cac 16i ctia cac
thuc thé VNF khéc trong quan van con, buéc 704 duoc 13p lai, dé x4c dinh va stra
cac thuc thé 151 VNF con lai cho dén khi cac 151 cua tat ca cac thuc thé VNF trong
thong tin 16i téng hop dugc stra. Sau d6, bd déng bd hoa dugc thong bao rﬁng Viéc
stra thanh cong, va quy trinh stra 16i dugc két thuc.

Cu thé 13, véi thong tin 13i tdng hop ma c6 thé duoc xir Iy, VNFM c6 thé thiét
dit trang thai sira 13 “dang dugc x y”, sao cho tranh quy trinh xir Iy dugc 13p lai
trén thong tin 15 tdng hop gidng nhau ma dugc tao ra sau d6 va & do trang théi 1a
“chua dugc xu ly”.

Thuc thé VNF ma duge sira thanh cong c6 thé thong bao, bang cach béo cdo
thong tin 16i & d6 trang thai hoat dong 1a “binh thuong” va ma tuong ty nhu thong
tin 131 & Bang 3, VNFM rang viéc stta 13i thanh cong. Khi cac 13i cia tat ca céc
thuc th8 VNF twong quan trong thong tin 16i tbng hop dugc stta, VNFM c6 thé
thiét d3t trang thai 15 trong thong tin 16i téng hop 14 “dugce sira”, va bao cdo thong
tin 18i téng hop t6i bd ddng bd hoa bang cach sir dung giao dién Or-Vnfm. Pidu
nay nén dugc hiéu rang, viéc sira thanh cong cling c6 thé dugc bao céo bang cach
st dung viéc phat tin hiéu dinh trudc, ma khong bi giéi han ¢ sang ché.

Ngoai ra, thuc thé VNF ma dang duogc sua co thé bi cb lap, dé tranh con viée
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nhidm 181 ma duoc tao ra boi sy tuong tac gitta thyc thé 15i va thyc thé lién ké
khac.

705b: VNFM khong thé thyc hién quy trinh tu stra.

Néu cach thire sira 161 trong VNFM khong bao gbm loai 16i ctia thyc thé VNF
sip duoc stra, VNFM c6 thé thiét dat trang thai 16i trong thong tin 151 tong hop 1a
“chua duoc stra”, va béo céo thong tin 16i téng hop tdi b ddng bod héa bang cach
stir dung giao dién Or-Vnfm.

706: Bo dong bo hoa thyc hién viée xac dinh ty sira.

Khi bo ddng bd héa thu théng tin 151 tbng hop duge gii bsi VNFM, b dong
bo hoa phat hién xem quy trinh ty stra ¢ thé duoc thuc hién hay khong, ma tuong
tu nhu viéc xac dinh ty stra cia VNFM. Bo déng bd hoa truy vén céch thire sira 161
cuc bo, va néu quy trinh xr ly co thé duoc thuc hién va viéc sira thanh cong, bd
ddng bd hoéa thiét dat trang théi 15i trong thong tin 18i téng hop 1a “dugc sira”, va
bao cdo thong tin 161 tong hop téi OSS/BSS; hogc néu bd ddng bd héa khong thé
thuc hién quy trinh stra, hodc co thé thuc hién quy trinh sira nhung viéc sira méc 154,
bd ddng bd hoa thiét dit trang thai 16i trong thdng tin 161 tong hop cia VNF 1a
“chua duogc stra”, va béo cdo thong tin 15i tong hop téi OSS/BSS. Diéu nay nén
duogc hiéu ring béi vi bo déng bd hoa chiu trach nhiém ddng bd hda va quan 1y cac
tai nguyén, va thuc hién dich vu NFV, b déng bd hoda cd cac kha nang xur ly va
cho phép quén ly tuong dbi cao, va c6 thé stra hau hét cac 15i. Chi mot sé lugng rat
nhé cac 181 ma khong thé duoc xit ly hodc viée sira ctia nd méc 181 duoc bdo cdo téi
OSS/BSS.

707: OSS/BSS thuc hién viéc sira 16i.

OSS/BSS thiét dit trang thai 18i trong théng tin 16i tong hop thu duge 1a
“dang dugc xir Iy”. Tiép theo, OSS/BSS thuc hién viéc sira 16i theo phuong phap
cia cach thic stra 13i. Sau khi 161 dwoc khoi phuc, OSS/BSS c¢6 thé thu thong bio
khéi phuc 18i dugc giri boi thuc thé VNE, va sau d6 OSS/BSS stra ddi trang thai 151
trong thong tin 15i téng hop 1 “duge stra”. Cach thirc stra 16i trong OSS/BSS bao

gdm céac phuong phap xir Iy clia tat ca cac loai cac 16i theo mic dinh.
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Cu thé 13, phwong phap stra 15i c6 thé bao gdm nhung khong bi giéi han & mot
trong cac phuong phap duge 1ap danh sach dudi day: khoi dong lai thiét bi phan
cing, tai lai phén mém (Host OS, Hypervisor, hodc tuong ty), di chuyén VM, tai
lai phdn mém lap dat VNF, tai tao déi tugng VNF, bd sung dbi twong VNF, di
chuyén VNF (nghia 13, phan bd lai cac tai nguyén téi VNF), va tai tao ddi twong do
thi chuyén tiép VNF (VNF Forwarding Graph).

Theo phuong phép quan ly 18i duge dé xuét trong phuong 4n ndy cla sang
ché, VIM thu nhén thong tin 15i cua thyc thé phan ctng va/hoic phdn mém, dé
thuc hién qua trinh x 1y tong hop trén cic phin twong quan ciia thong tin 161, mé
c6 thé thuc hién quy trinh xir 1y va bao c4o 16i trong méi truong NFV. Ngoai ra, do
qua trinh xr Iy tbng hop dugc thuc hién trén cac phan twong quan ctia théng tin 16i,
thong tin 18i tbng hop gidng nhau duge x6a bdi phuong tién phét hién canh bao lap
lai, va thuc thé 161 ma dang dugc xur ly bi ¢6 14p, do chinh xac va hiéu qua xu ly 161
duoc nang cao va viéc nhiém 18i dugc ngin nglra mdt cach hiéu qua.

Fig.8 1a so db tuwong tac vé phuong phap quéan ly 16i theo phuong 4n khac cia
sang ché. Phuong phép trén Fig.8 c6 th8 duoc thuc hién boi hé théng NFV dugce
thé hién trén Fig.1.

801: VIM thu nhéan thong tin 16i.

Khi VIM phét hién ring 18i xudt hién trong thuc thé HW, Host OS,
Hypervisor, hodc VM bt ky trong NFVI, VIM thu nhan théng tin 18i cua thuc thé
NFVI 18i. Cu thé 13, thong tin 18i dwoc thu nhén ¢ thé dugc tao ra va duge bao céo
t&i VIM boi thuc thé NFVI 18i, hodc ¢6 thé duge tao ra cuc bd bdi VIM theo 16i
dugc phét hién. Cu thé 13, phuong phap phét hién, bsi VIM, rang 18i xuat hién
trong thuc thé NFVI tuong tw nhu phuong phap duge md ta & bude 601 trén Fig.6,
va khong con chi tiét nao dwoc mé ta lai & day.

802: VIM tao ra thong tin 18i tdng hop.

Sau khi VIM thu théng tin 16i duoc gl boi thue thé NFVI tht nhét, hodc
VIM tao ra thong tin 16i theo 15i cia thuc th8 NFVI tht nhét, VIM cén thu thap
thong tin 16i cia thye thé NFVI khic duge twong quan véi thue thé NFVI tht nhét,
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d8 tao ra thong tin 18i tbng hop, sao cho thuc hién qua trinh xir ly téng hop, ma cu
thé twong tw nhu phuong phép duge mé ta & bude 602 trén Fig.6, va khong con chi
tiét ndo duoc mé ta lai & day.

803: Thyc hién viéc phat hién canh bao lap lai.

Sau khi tao ra thong tin 15i tong hop, VIM ¢ thé phat hién cuc bd thong tin
16i téng hop dugc tao ra, d8 x4c dinh xem c6 thong tin gidng nhau hay khéng.
Phuong phap phat hién cu thé tuong tu nhur phuwong phép dugc md ta 6 bude 603
trén Fig.6, va khong con chi tiét nao dugc mv() ta lai & day.

804: VIM thuc hién viéc xac dinh tu sta.

Khi VIM tao ra thong tin 18i tong hop, VIM c6 thé thir nhit xac dinh xem loai
18i trong thong tin 151 tong hop 14 loai 16i ma VIM ¢6 thé xir Iy hay khong. Phuong
phap x4c dinh cu thé tuong tw nhu phuong phap dugc md ta & bude 604 trén Fig.6,
va khong con chi tiét ndo dugc mo ta lai & day.

805a: VIM c6 thé thyc hién quy trinh tu sira.

Néu VIM x4c dinh réng quy trinh xr ly c6 thé duoc thuc hién, VIM thuc hién
viéc stra 18i trén thuc thé NFVI theo phuong phap sta 16i. Néu viéc stra 16i thanh
cdng, va céc 16i clia cc thuc thé NFVI duoc twong quan dugc sira, bd dong bo hoa
duoc thong bio rang viéc stra thanh cong, va quy trinh stra 181 dugc két thuc.

Néu thong tin 13i tdng hop bao gdbm nhiéu thyc thé NFVI, va 13i cta thuc thé
NFVI ma duoc xtr Iy mot cach vu tién duge stra thanh céng, nhung cac 16i ctia cac
thuc thé NFVI khéc duoc tuong quan van con, budc 804 dugc lip lai, dé xé4c dinh
va stra thue thé NFVI c6 quyén uu tién cao nhét trong céc thuc thé NFVI 15i con
lai cho dén khi cac 13i cua tt ca cac thuc thé NFVI trong thong tin 16i téng hop
duge stra. Sau d6, bd ddéng bd hoéa dugc thong bao rang viéc stra thanh cong, va
quy trinh stra 181 dugc két thic. Phuong phép cu thé twong tw nhu phuwong phap
duoc mo ta & budc 605a trén Fig.6, va khong con chi tiét nao duoc mo ta lai & day.

Ngoai ra, thuc thé NFVI ma dang dugc stra co thé bi cb lap, dé tranh con viéc
nhidm 15i ma dugc tao ra béi sy twong tac gitra thuc thé 15i va thuc thé lién ké

khac.
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805b: Néu VIM khong thé thyc hién quy trinh tu stta, VIM thyc hién bdo cdo
t6i VNFM.

Néu cach thire sira 16i trong VIM khong bao gbm loai 18i ctia thyc thé NFVI
sip dugc stra, VIM ¢6 thé thiét dit trang thai 15i trong thong tin 16i tdng hop 12
“chua dugc sira”, va bo cdo thong tin 10i tdng hop téi VNFM bang cach st dung
giao dién Vi-Vnfm.

Khi VNFM thu théng tin 15i tong hop duge giri béi VIM, VNFM phét hién
xem quy trinh tu stra ¢ thé duoc thuc hién hay khong, ma twong ty nhu viéc xic
dinh tu stra cia VIM. VNFM truy vén cach thtc sira 181 cuc bd, va néu quy trinh
xtt 1§ ¢6 thé duge thuc hién va vide sira thanh cong, VNFM thiét dit trang thai 16i
trong thong tin 16 tong hop 12 “dugce stra”, va béo céo thong tin 161 tong hop téi bd
déng bd hoa; hodc néu VNFM khong thé thuc hién quy trinh stra, hodc co thé thuc
hién quy trinh stra nhung viéc stra méc 16i, VNFM thiét dit trang thai 15i trong
théng tin 181 tdng hop cita NFVI 1a “chua dugc sira”, va béo co thong tin 18i tong
hop t6i bd dong bd héa.

806: B dong bd hoa thuc hién viéc xac dinh ty sira.

Khi bd ddng bd hoa thu thong tin 16i téng hop ctia NFVI dugc gii boi VNFM,
bd dong bd hoa phat hién xem quy trinh tu sira co thé dugc thuc hién hay khéng,
ma tuong tu nhu viéc xac dinh tu stra ctia VIM. B ddng bd hoa truy van cach thirc
stra 161 cuc b, va néu quy trinh xtr 1y c6 thé duoc thuc hién va viéc stra thanh cong,
bo ddng bd hoa thiét dat trang thai 18i trong thong tin 15 tdng hop 1a “dugc sta”,
va béo cdo thong tin 15i téng hop t6i OSS/BSS; hodc néu bo dong bd hoéa khong
thé thuc hién quy trinh stra, hodc ¢6 thé thuc hién quy trinh sra nhung viéc stra
méc 18i, bd ddng bd hoa thiét dit trang thai 16i trong thong tin 16i tdng hop ctia
NFVI 13 “chua duoc sira”, va bio cdo thong tin 13i tdng hop téi OSS/BSS. Diéu
ndy nén duoc hidu ring béi vi bd dong bd héa chiu trach nhiém dong bd hoa va
quan 1y céc tai nguyén, va thuc hién dich vu NFV, b6 ddng bod hoa co cac kha ning
xtt Iy va cho phép quan ly tuong dbi cao, va c6 thé sira hau hét cac 18i. Chi mot sb
luong rat nhoé cac 16i ma khong thé duoc xtr 1y hodc viéc sira ctia nd mic 181 duge

bao cao téi OSS/BSS.
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807: OSS/BSS thuc hién viéc sira 15i.

OSS/BSS thiét dat trang thai 15i trong thong tin 16i tong hop thu duogc 1a
“dang dugc xur ly”. Tiép theo, OSS/BSS thuc hién viéc sira 16i theo phuong phap
cta cach thuc stra 18i. Sau khi 18i duoc khoi phuc, OSS/BSS c6 thé thu thong bao
khoi phuc 16i duoc gl boi thue thé NFVI, va sau d6 OSS/BSS sira dbi trang thai
18i trong thong tin 15i tdng hop 13 “dugc stra”. Céch thirc sira 161 trong OSS/BSS
bao gdm céc phuong phép xur ly clia tAt ca cac loai cac 16i theo mic dinh.

Cu thé 13, phuong phap sira 18i ¢6 thé bao gbém nhung khoéng bi giéi han & mot
trong cac phuong phap dugc 14p danh sach duéi day: khoi dong lai thiét bi phin
cung, tai lai phén mém (Host OS, Hypervisor, hodc tuong ty), di chuyén VM, tai
lai phén mém lép dit VNF, t4i tao d6i tuong VNF, bd sung d6i tugng VNF, di
chuyén VNF (nghia 13, phan bd lai cac tai nguyén téi VNF), va tai tao d6i tuong dd
thi chuyén tiép VNF (VNF Forwarding Graph).

Theo phuong phép quan 1y 156i dugc dé xuit trong phuong 4n nay cua sing
ché, VIM thu nhén théng tin 16i caa thuc thé phan ctimg va/hodc phan mém, dé
thue hién qua trinh xr Iy tong hop trén cac phan tuong quan cua thong tin 16i, ma
c6 thé thyuc hién quy trinh xir I va bao céo 13i trong méi truedng NFV. Ngoai ra, do
qua trinh xtr 1y tong hop dugc thuc hién trén cic phan twong quan cia thong tin 10i,
théng tin 18i tbng hop giéng nhau duge x6a bdi phwong tién phat hién canh bio lap
lai, va thue thé 151 ma dang duoc xtr 1y bi ¢b lap, d6 chinh x4c va hidu qua xir ly 16
dugc nang cao va viéc nhiém 15i duge ngin ngira mot cach hidu qua.

Fig.9 13 so db tuong tac vé phuong phap quan 1y 18i theo phwong 4n khac clia
sang ché. Phuong phép trén Fig.9 c¢6 thé duge thuc hién bdi hé théng NFV dugc
thé hién trén Fig.1.

901: VIM thu nhan thong tin 16i. ’

Khi VIM phat hién ring 15i xut hién trong HW, Host OS, Hypervisor, hodc
VM bét ky trong NFVI, VIM thu nhan thong tin 18i cia thuc thé NFVI 13i. Cu thé
13, thong tin 161 dugc thu nhan c6 thé dugc tao ra va duoc bao cdo toi VIM béi thuc

thé NFVI 151, hoic c6 thé duoc tao ra cuc bd bai VIM theo 16i duoc phat hién. Cu
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thé 13, phuong phap phat hién, bdi VIM, rang 181 xuét hién trong thuc thé NFVI
tuong ty nhu phuong phap dugc mo ta & bude 601 trén Fig.6, va khong con chi tiét
nao dugc mo ta lai & day.

902: VIM tao ra thong tin 15i tong hop.

Sau khi VIM thu théng tin 13i dugc giri boi thuc thé NFVI thir nhét, hodc
VIM tao ra thong tin 16i theo 16i ctia thuc thé NFVI tht nhét, VIM can thu thap
thong tin 156i cua thuc thé NFVI khac duogc tuong quan voi thyc thé NFVI tht nhit,
d8 tao ra thong tin 131 tong hop, sao cho thyc hién qua trinh xtr Iy tdng hop, ma cu
thé twong ty nhu phuong phép dugc md ta & bude 602 trén Fig.6, va khong con chi
tiét nao dugc md ta lai & day.

903: Thuc hién viéc phat hién canh béo lap lai.

Sau khi tao ra thong tin 16i téng hop, VIM c6 thé phat hién cuc bd thong tin
18i téng hop duoc tao ra, dé xac dinh xem c6 théng tin gidng nhau hay khong.
Phuong phap phat hién cu thé twong tu nhu phuong phép dugc mé ta & budc 603
trén Fig.6, va khong con chi tiét nao duge mo ta lai & day.

904: VIM thuc hién viéc xac dinh tu stra.

Khi VIM tao ra thong tin 16i tong hop, VIM c6 thé thtr nhat xac dinh xem loai
18i trong thong tin 15i tong hop 12 loai 16i ma VIM ¢ thé xtr Iy hay khong. Phuong
phap xéc dinh cu thé twong ty nhu phuong phép duge mo ta & budce 604 trén Fig.6,
va khong con chi tiét ndo dugc mo ta lai & day.

905a: VIM c6 thé thuc hién quy trinh ty stra.

Néu VIM xéc dinh riang quy trinh xit ly c6 thé duoc thuc hién, VIM thuc hién
viéc stra 18i trén thuc thé NFVI theo phuong phép sira 16i. Néu viéc stra 15 the‘mh
cong, va cac 16i clia cac thue thé NFVI dugc twong quan duoc stra, bd ddng bd hoa
dugc thong bao rang viéc sira thanh cong, va quy trinh stra 161 dugc két thic.

Néu thong tin 18i tdng hop bao gbm nhiéu thuc th8 NFVI, va 15i cua thuc thé
NFVI ma duoc xtr Iy mét cach wu tién dugc stra thanh cong, nhung cac 16i ctia cac
thuc thé NFVI khéac dugc tuong quan van con, budc 904 duogc lip lai, dé x4c dinh

va stra thuc thé NFVI ¢6 quyén uu tién cao nhét trong céac thuc thé NFVI 16i con
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lai cho dén khi céc 15i cua tét ca cac thuc thd NEVI trong thong tin 1i tdng hop
duoc stra. Sau dd, bd déng bd hoa dugc thong bao réng viéc stra thanh cong, va
quy trinh sta 16i duoc két thuc. Phuong phép cu thé twong tu nhu phuong phap
dugc mo ta & budc 605a trén Fig.6, va khong con chi tiét ndo dugc moé ta lai & day.

Ngoai ra, thuc thé NFVI ma dang dugc sira ¢6 thé bi co lap, dé tranh con viée
nhidm 151 ma duoc tao ra boi sy tuong téc gitta thuc thé 13i va thuc thé lién ké
khéc.

905b: Néu VIM khéng thé thuc hién quy trinh ty stra, VIM thyc hién bao cao
t6i VNFM.

Néu céch thirc stra 18i trong VIM khéng bao gém loai 18i clia thuc thé NFVI
sap dugc stra, VIM c6 th8 thiét dat trang thai 18i trong thong tin 16i téng hop 12
“chua duge stra”, va bao céo thong tin 16i tong hop t6i VNFM béng cach sir dung
giao dién Vi-Vnfm.

Khi VNFM thu théng tin 13i tdng hop duge gli bdi VIM, VNFM phat hién
xem quy trinh tu sira c6 thé dugc thuc hién hay khong, ma tuong tu nhu viéc xac
dinh tu stra cua VIM. VNFM truy van cach thirc stra 16i cuc bo, va néu quy trinh
xir Iy ¢6 thé duge thuc hién va viéc sira thanh cong, VNFM thiét dit trang thai 161
trong thong tin 15i tong hop 1a “dugc sira”, va béo cdo thdng tin 161 tong hop t6i bd
déng b hoa; hodc néu VNFM khong thé thuc hién quy trinh stra, hodc ¢6 thé thuc
hién quy trinh stra nhung viéc sua méc 18i, VNFM thiét dit trang thai 16i trong
thong tin 18i tbng hop cuia NFVI 13 “chua dugc sira”, va phan hdi thong tin 18i tong
hop té1 VIM.

906: Bo déng bd hoa thuc hién viéc xac dinh tu stra.

Tiép theo, VIM bao cdo thong tin 16i tdng hop ctia NFVI t6i b dong bo hoa
béang cach sir dung giao dién Or-Vi, va bd ddng bo hoa phat hién xem quy trinh ty
stra ¢6 thé duogc thuc hién hay khong, ma tuong tu nhu viée xdc dinh ty sira cua
VIM. Bo ddng bo hoa truy van céch thirc sira 16i cuc bg, va néu quy trinh xir 1y 6
thé dwoc thuc hién va viée stra thanh cong, bo dong b hoa thiét dit trang thai 16

trong thong tin 16i tbng hop 14 “dugc sira”, va bdo céo thong tin 161 tdng hop t6i
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OSS/BSS; hoic néu bd ddng bd hoa khong thé thuc hién quy trinh stra, hodc ¢ thé
thuc hién quy trinh stra nhung viéc stra mic 131, bd ddng bd hoa thiét dat trang thai
18i trong thong tin 16i tdng hop 14 “chua dugc stra”, va bao céo thong tin 16i tong
hop tai OSS/BSS. Piéu ndy nén duoc hiéu ring béi vi bd ddng bd héa chiu trach
nhiém ddng bd héa va quan ly céc tai nguyén, va thuc hién dich vu NFV, b dong
bo hda c6 cac kha ning xr ly va cho phép quan ly tuong dbi cao, va c6 thé sira hau
hét cac 16i. Chi mot sd luong rat nho céc 16i ma khong thé dugce xir 1y hodc viée
stra ctia n6 méc 16i duge bao céo t6i OSS/BSS.

907: OSS/BSS thuc hién viéc sira 16i.

OSS/BSS thiét dat trang thai 15i trong thong tin 13i tbng hop thu duogc 1a
“dang dugc xir 1y”. Tiép theo, OSS/BSS thyc hién viéc stra 16i theo phuong phap
ctia cach thurc stra 18i. Sau khi 18i duoc khoi phuc, OSS/BSS ¢6 thé thu thong bao
khoi phuc 161 duge gii bdi thuc thd NFVI, va sau d6 OSS/BSS sira dbi trang thai
18i trong thong tin 131 tdng hop 14 “dugc stra”. Céch thirc sira 16i trong OSS/BSS
bao gdm céac phuong phép xir ly clia tAt ca cac loai céc 18i theo mic dinh.

Cu thé 13, phuong phap stra 15i ¢6 thé bao gdbm nhung khong bi gi6i han & mot
trong cac phuong phap dugc 18p danh sach dudi day: khéi dong lai thiét bi phan
clng, tai lai phan mém (Host OS, Hypervisor, hoic twong tu), di chuyén VM, tai
lai phdn mém 1dp dat VNF, tai tao ddi tugng VNF, bd sung déi twong VNF, di
chuyén VNF (nghia 13, phan bb lai cac tai nguyén téi VNF), va tai tao d6i trong dd
thi chuyén tiép VNF (VNF Forwarding Graph).

Didu nay nén duogc hiéu ring, Fig.6, Fig.8, va Fig.9 1 cac quy trinh sira va
quan ly 16i ctia thyc thé NFVI boi VIM, va Fig.7 1a quy trinh sira va quan 1y 15i cta
thue thé VNF boi VNFM. Quy trinh sira va quéan 1y thuc thé NFVI béi VIM va quy
trinh stra va quan ly thuc thé VNF bsi VNFM c6 thé 13 hai quy trinh xt ly twong
déi riéng biét, hodc ciing c6 thé 13 hai quy trinh xt 1y ddng thoi, ma khong bi giéi
han & sang ché.

Theo phuong phap quan ly 16i duge dé xuét trong phuong 4n ndy cla sing

ché, VIM thu nhan thdng tin 15i cta thuc thé phén cung va/hodc phﬁn mém, dé
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thuc hién qua trinh xtr ly tdng hop trén céc phén tuong quan cia thong tin 16i, ma
c6 thé thuc hién quy trinh x@ ly va bao cdo 161 trong moi trudng NFV. Ngoai ra, do
qua trinh xu ly tbng hop dugc thyc hién trén cac phén tuong quan cua théng tin 16i,
thong tin 18i tbng hop gidng nhau dugc x6a béi phuong tién phat hién canh bao lap
lai, va thuc thé 161 ma dang dugc xi 1y bi o 1ap, d chinh xac va hiéu qua xu ly 16i
dugc ning cao va viéc nhiém 16i dugc ngin ngira mot cach hiéu qua.

Fig.10 1a so dd tuong tc vé phuong phap quéan ly 16i theo phuong 4n khac
ctia sang ché. Phuong phap trén Fig.10 ¢ thé duge thuc hién boi hé théng NFV
dugc thé hién trén Fig.1.

1001a: VIM thu nhén thong tin 13i.

Khi VIM phét hién rang 15i xuét hién trong HW, Host OS, Hypervisor, hodc
VM bét ky trong NFVI, VIM thu nhén thong tin 16i ctia thyc thé NFVI 16i. Cuy thé
la, thong tin 16i duogc thu nhan c6 thé duoc tao ra va dugc bao cdo téi VIM béi thuc
thé NFVI 181, hodc c6 thé dugc tao ra cuc b bai VIM theo 161 duoc phat hién.

VIM c6 thé phat hién, bang cach sir dung c4c phuong phap dudi day, rang 16i
xuét hién trong thyuc thé NFVI:

P4 thuén tién cho viéc mé ta, phin dudi ddy dugc mo ta biang cach sir dung vi
du trong d6 161 xuét hién trong thuc th8 NFVI thir nhét, trong d6 thuc thé NFVI thu
nhét c6 thd 1a HW, Host OS, Hypervisor, hodc VM bét ky trong NFVI, va thyc thé
¢6 thé bao gdm thuc thé phan cting hoic thuc thé phin mém.

Phuong phép 1:

Khi 15i xuit hién trong thuc thé NFVI thir nhat, thuc thé NFVI tht nhét tao ra
thong tin 18i, trong d6 thong tin 18i bao gbm it nhat ky hiéu nhan dang thuc thé 16i
ma dugc st dung dé nhan dang duy nhét thyc thé NFVI thr nhét, va vi tri thuc té
cta thuc thé NFVI 151 thir nhat hodc vi tri ctia thuc thé NFVI 13i tht nhét trong mbi
quan hé topd c6 thé duoc xac dinh duy nhét bang cach st dung ky hiéu nhan dang.
Thong tin 151 con bao gdm ky higu nhan dang 16i, duge st dung dé nhan dang duy
nhét thong tin 16i. Thong tin 18i con bao gdm loai 18i, dugc sir dung dé thé hién

nguyén nhin cuda 10i, ching han, mat dién, qua tai, hodac khong c6 10i. Ngoai ra,
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théng tin 18i con ¢ thé bao gdm trang thai hoat dong va thoi gian 16i, trong d6
trang thai hoat dong duogc st dung dé danh diu xem thuc thé NFVI thit nhét hién
c¢6 thé 1am viéc binh thuong hay khong, va thoi gian 18i c6 thé duge sir dung dé ghi
thosi gian khi 131 xuAt hién. Vi du, dinh dang cia théng tin 18i ¢6 thé dugc thé hién
0 Bang 1.

Sau khi tao ra thong tin 16i theo dinh dang néu trén, NFVI tht nhét c6 thé gt
thong tin 18i téi VIM bang cach st dung giao dién Nf-Vi, va mot cach tiy y, NFVI
thir nhét ciing c6 thé giti, bing cach st dung EMS, théng tin 18 t6i OSS/BSS dé
quan ly, ghi va dua ra.

Phuong phap 2:

VIM c6 thé giri tin nhén chi béo t6i thuc thé NFVI thit nhét theo chu ky hogc
khi dugc yéu ciu, dé 1énh cho thyc thé NFVI thir nhét thuc hién viéc phat hién 16i.
Néu thuc thd NFVI tht nhét phét hién 131, thuc thé NFVI thir nhdt c6 thé phan hoi
thong tin 16i twong tu nhu théng tin & Bang 1 téi VIM; hodc néu NFVI thtr nhét
khong c6 18i, thuc thé NFVI thir nhét c6 thé phan hdi khong théng bdo nao, hodc
c6 thé phan hdi thong tin 15i, trong d6 loai 161 13 “khéng c6 18i” va trang thai hoat
dong 12 “binh thuong”, dugc thé hién & Bang 1.

Phuong phép 3:

Thuc thé NFVI thit nhét c6 thé giri theo chu ky tin nhén chi bao nhip tim chi
bao ring thuc thé NFVI thtr nhét hoat dong binh thuong t6i VIM. VIM thu theo
chu ky céac nhip tim cta thuc thé NFVI th¢ nhat, va nhén biét réng thuc thé NFVI
thir nhét lam viéc binh thudong. Khi cac nhip tim cta thyc thé NFVI thi nhat bj lam
gian doan, VIM xéc dinh rang 16i xuét hién trong thuc thé NFVI tht nhit, Vé.. VIM
c6 thé tao ra thong tin 131 cia NFVI thir nhat. Dinh dang cu thé cia thong tin 16i
tuong tu nhu dinh dang cta théng tin 16i & Bang 1, va khong con chi tiét nao duoc
mo ta lai & day.

Khi thyc thé NFVI khong thé bao cdo thong tin 16i do sy viéc bat ngd nhu
mét dién, VIM c¢6 thé van nhan biét ngay rang 16i xut hién trong thuc thé NFVI
thtr nhét.
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Phuong phép 4:

VIM c6 thé thuc hién viéc phat hién 18i trén NFVI theo chu ky hogc khi duoc
yéu cau, va tiép theo, VIM tao ra thong tin 18i ctia NFVI tht nhét theo két qua phat
hién 13i. Pinh dang cu thé cua thong tin 161 twong tu nhu dinh dang cua thong tin
16 & Bang 1, va khong con chi tiét nao duoc md ta lai & day.

Két Tuan, VIM c6 thé phét hién 13i ciia thuc thé NFVI bang cach st dung mot
trong sb cac phuong phap bét ky néu trén, va chéc chén 13, c6 thé thyc hién viéc
phat hién bang cach két hop nhiéu phuong phép, chéing han, két hop phuong phap
1 va phuong phép 3. Thuc thé NFVI gui cac nhip tim téi VIM theo chu ky, va khi
151 xuét hién, gt thong tin 13i t6i VIM. Néu thuc th NFVI khong thé bao céo
thong tin 181 do 15i trAm trong, VIM c6 thé nhén biét, theo viéc dimg ctia c4c nhip
tim, réng 161 xuét hién trong thuc thé NFVL

1001b: VNFM thu nhan théng tin 15i.

Khi VNFM phét hién rang 13i xuét hién trong bét ky thyuc thé VNF nao trong
VNE, VNFM thu nhan théng tin 13i ciia thuc thé 16i VNF. Cuy thé 1, théng tin 13i
duoc thu nhan co thé duoc tao ra va duge bao céo tdi VNFM béi thuc thé 186i VNF,
hodc ¢6 thé duge tao ra cuc bd béi VNFM theo 16i duge phat hién.

VNFM c6 thé phét hién, bang cach st dung cc phuong phép dudi day, rang
18i xuét hién trong thuc thé VNF:

Dé thuan tién cho viéc mé ta, phan dudi day dugc md ta biang céch sir dung vi
du trong d6 15i xuét hién trong thuc thé VNF thir nhét, trong d6 thuc thé VNF tha
nhét c6 thé 1a bat ky thuc thé VNF nao trong VNF, va thuc thé ¢6 thé bao gdm thuc
thé phan ctmg, thuc thé phan mém, hodc ddi twong.

Phuong phap 1:

Khi 18i xuét hién trong thuc thé VNF thit nhét, thuc thé VNF thr nhét tao ra
thong tin 15i, trong d6 thong tin 18i bao gbm it nhit ky hiéu nhan dang thyc thé 15i
ma dugc st dung dé nhan dang duy nhét thuc thé VNF th nhét, va vi tri thuc té
ctia thue thé 18i VNF thir nhat hodc vi tri cta thuc thé 18i VNF thir nhét trong mbi

quan hé topd c6 thé dugc xac dinh duy nhét bang cach str dung ky hiéu nhan dang.
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Théng tin 15i con c6 thé bao gdm loai 15i, dugc st dung dé thé hién nguyén nhan
hodc két qua ctia 16i. Ngoai ra, thong tin 16i con c6 thé bao gdm trang théi hoat
dong va thoi gian 16i, trong d6 trang thai hoat dong dugc str dung dé danh diu xem
thuc thé VNF tha nhit hién c6 thé 1am viéc binh thudng hay khéng, va thoi gian
15i ¢6 thé duoc st dung dé ghi thoi gian khi 18i xuét hién. Vi dy, dinh dang ctia
thong tin 131 c6 thé dugc thé hién & Bang 3.

Sau khi tao ra thong tin 16i theo dinh dang néu trén, VNF thir nhét c6 thé gui
thong tin 16i t6i VNFM bang cach st dung giao dién Ve-Vnfm, va mdt cach tuy y,
VNF thr nhét ciing c6 thé g, bing cach st dung VEMS, thong tin 161 téi
OSS/BSS dé quan ly, ghi va dua ra.

Phuong phéap 2:

VNFM c6 thé g tin nhén chi bdo t6i thuc thé VNF thir nhat theo chu ky
hoic khi dugc yéu cu, dé 1énh cho thuc thé VNF thir nhat thyc hién viéc phét hién
15i. Néu thuc thé VNF thir nhat phat hién 131, thuc thé VNF thtr nhat c6 thé phan
hdi thong tin 13i tuong ty nhu thong tin & Bang 3 t6i VNFM; hodc néu VNF thi
nhét khong c6 18i, thuc th VNF thir nhét c6 thé phan hdi khong thong bao nao,
hodc c6 thé phan hdi thong tin 18i, trong d6 loai 15i 1a “khéng c6 16i” va trang thai
hoat dong la “binh thuong”, dugc thé hién & Bang 3.

Phuong phép 3:

Thuc thé VNF thir nhét c6 thé giri theo chu ky tin nhan chi bio nhip tim chi
béoréngthucthé\ﬂﬂFth&rﬁﬁthoatdéngkﬁnhthubngtéi\ﬂﬁth.\QQththutheo
chu ky céac nhip tim cuda thuc thé VNF tht nhét, va nhan biét ring thuc thé VNF
thir nhét 1am viéc binh thudng. Khi céc nhip tim cta thuc thé VNF tht nhét bi lam
gian doan, VNFM xéc dinh réng 16i xuét hién trong thuc thé VNF tht nhit, va
VNFM c6 thé tao ra thong tin 16i cia VNF tht nhét. Pinh dang cu thé cta thong
tin 131 twong tw nhu dinh dang cta thong tin 16i & Bang 3, va khong con chi tiét nao
duoc mo ta lai ¢ day.

Khi thuc thé VNF khong thé béo céo thong tin 16i do su viée bt ngd, VNFM
c6 thé vAn nhén biét ngay rang 18i xuat hién trong thyc thé VNF thi nht.
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Phuong phap 4:

VNFM c6 thé thuc hién viéc phat hién 16i trén VNF theo chu ky hodc khi
duge yéu cau, va tiép theo, VNFM tao ra thong tin 18i ctia VNF thir nhét theo két
qua phat hién 16i. Pinh dang cu thé cua thong tin 16i tuong tw nhu dinh dang cia
thong tin 18i & Bang 3, va khong con chi tiét nao duoc fné ta lai ¢ day.

Két luan, VNFM cb thé phat hién 16i cua thuc thé VNF béng cach str dung
mdt trong sd cac phuong phap bat ky néu trén, va chéc chin 13, c6 thé thuc hién
viéc phét hién bing cach két hop nhidu phwong phép, ching han, két hop phuong
phap 1 va phuong phép 3. Thyc thé VNF giri cac nhip tim t&i VNFM theo chu ky,
va khi 151 xuét hién, gt thong tin 18i téi VNFM. Néu thuc thé VNF khéong thé bao
céo thong tin 151 do 15i trAm trong, VNFM c6 thé nhén biét, theo viéc dimg clia cac
nhip tim, ring 15i xut hién trong thuc thé VNF.

Piéu nay nén duoc hiéu ring budc 1001a va bude 1001b cb thé 13 hai quy
trinh xt ly twong dbi riéng biét, hodc c6 thé 1a hai quy trinh xt 1y lién quan. Theo
phuong an ndy cia sang ché, hai budc c6 thé duoc hiéu 1a hai quy trinh xir Iy déng
thoi, nghia 14, phuong an nay cua sang ché m6 ta cu thé viéc sira va quan ly 18i
trong truong hop & d6 cac 16i tuong quan xuét hién trong NFVI va VNF.

1002a: VIM tao ra thong tin 15i tong hop.

Sau khi VIM thu thong tin 181 dwoc gii boi thuc thé NFVI thir nhat, hodc
VIM tao ra théng tin 13i theo 18i cta thuc thé NFVI thtr nhét, nghia 13, sau budc
1001a, VIM cén thu thap thong tin 15i cta thuc thé NFVI khac duge tuong quan
véi thue thé NFVI tht nhét, dé tao ra thong tin 15i téng hop, sao cho thuc hién qua
trinh xit Iy tdng hop. |

Cu thé 13, boi vi su tuong quan tdn tai gilta cac thuc thé HW, Host OS,
Hypervisor, va VM, khi 18i xuét hién trong thuc thé NFVI th nhét, 15i ciing c6 thé
xuét hién trong thuc thé duoc twong quan véi thuc thé NFVI tht nhét. Fig.6b thé
hién vi du vé su tuong quan gifta cac thuc thé HW, Host OS, Hypervisor, va VM.
Vi du, Host OS1, Hypervisorl, VM1, va VM2 duogc tuong quan voi HW1. Piéu

nay nghia 13, khi 15i xuét hién trong HW1, cac 13i ciing c6 thé xudt hién trong céac
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thuc thé duoc tao 4o duge thiét 1ap trén HW1: Host OS1, Hypervisorl, VM1, va
VM2.

Trong truong hop nay, VIM c¢o thé thu thap thong tin 18i duge béo céo boi
Host OS1, Hypervisorl, VM1, va VM2, va tao ra thong tin 18i téng hop dwa vao
théng tin 13i cia HW1. Cu thé 13, thong tin 15i tbng hop dugc thé hién & Bang 2 ¢6
thé duoc tao ra, trong d6 cac dinh dang cua théng tin 18i cua cac thuc thé HW, Host
0S, Hypervisor, va VM tuong tu nhu dinh dang ¢ Bang 1. Diéu nay nén duoc hiéu
ring, thong tin 13i tdng hop dugc thé hién & Bang 2 12 vi du cu thé, va thong tin 16i
ctia cac thuc thé ma dugc bao gom cu thé trong théng tin 15i tbng hop dugc xé4c
dinh theo sy twong quan. Khi thong tin 16i tdng hop vira dugc tao ra, trang théi 16i
c6 thé dugc thiét dat 1a “chua duoc xir 1y”.

1002b: VNFM tao ra thong tin 1i tong hop.

Sau khi VNFM thu thong tin 13i dugc giri béi thuc thé VNF tht nhat, hodc
VNFM tao ra thong tin 15i theo 13i cia thuc thé VNF tht nhat, nghia 13, sau bude
1001b, VNFM c6 thé tao ra thong tin 13i tong hop theo théng tin 16i ctia VNF thr
nhét. Mot cach tiy y, VNFM c6 thé thu thap thong tin 13i clia céac thyc thé VNF
khac dugc tuong quan véi thuc thé VNF tht nhét, dé tao ra théng tin 15i tong hop,
sao cho thuc hién qua trinh xt 1y tong hop. |

Cu thé 13, boi vi su tuong quan tdn tai gifta cac thuc th8 VNF, khi 151 xudt
hién trong thuc thé VNF th(r nhét, 18i cling c6 thé xudt hién trong thuc thé VNF
khac dugc twong quan véi thuc th8 VNF thir nhit. Fig.7b thé hién vi duy vé su
tuong quan gitra cac thuc thé VNF. Vi dy, VNF1 va VNF2 c4 hai dya vao VM1,
nghia la, su tuong quan tdn tai gitta VNF1 va VNF2. Khi 16i xuét hién trong VNF1,
18i cling c6 thé xuét hién trong VNF2.

Trong trudng hop ndy, VNFM c6 thé thu thap thong tin 161 dugc béo céo boi
VNF1, va tao ra théng tin 15i tong hop dwa vao théng tin 18i ctia VNF2. Cu thé 13,
thong tin 16i tdng hop dugc thé hién & Bang 4 c6 thé dugc tao ra.

Céac dinh dang cua thong tin 16i cua céc thue thé VNF1 va VNF2 tuong tu

nhu dinh dang cua Bang 3. Diéu nay nén dugc hiéu ring, thong tin 16i tbng hop
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duoc thé hién & Bang 4 1a vi du cu thé, va thong tin 16i cua céac thuc thé ma duoc
bao gom cu thé trong théng tin 16i tng hop dugc x4c dinh theo sy twong quan. Khi
thong tin 161 tdng hop vira dugc tao ra, trang thai 18i c6 thé dugc thiét dat 13 “chua
duoc xur ly”.

Tuong tw nhu vay, budc 1002a va budc 1002b co6 thé 13 hai quy trinh xt ly
tuong dbi riéng biét, hogc c6 thé 13 hai quy trinh xir Iy lién quan. Theo phuong 4n
ndy clia sang ché, hai budc c6 thé duoc hidu 13 hai quy trinh xir 1y dong thoi.

1003a: VIM thuc hién viéc phat hién canh bao lap lai.

Sau khi tao ra thong tin 15i tdng hop, VIM c6 thé phat hién cuc bo thong tin
18i tdng hop duoc tao ra, & xac dinh xem c6 thong tin gidng nhau hay khéng. Cu
thé 13, boi vi sau khi 161 xuét hién trong thuc thé NFVL, tit ca cac thuc thé NFVI
18i tuong quan c6 thé béo cao thong tin 18i, va VIM c6 thé tao ra nhidu phan théng
tin 131 tdng hop gidng nhau cho 18i gidng nhau. Vi dy, néu 151 xuit hién trong HW1,
cac 161 ciing xuét hién trong Host OS1, Hypervisorl, VM1, va VM2 duogc tuong
quan véi HW1, va Host OS1, Hypervisorl, VM1, va VM2 duoc tuong quan voi
HW1 thuc hién cac hoat dong tuwong twy nhu HW1. VIM co6 thé tao ra nhiéu phan
thong tin 161 tdng hop giéng nhau sau khi thu thap théng tin 16i twong quan, va
trong trudng hop nay, VIM c6 thé xir Iy chi mot phén cta thong tin 18i tong hop, va
loai bo thong tin 131 tbng hop giéng nhau khéc. Pidu nay nén duoc hiéu rang,
thong tin 151 tbng hop giéng nhau dé cap dén: thong tin 18i cia HW, Host OS,
Hypervisor, va VM giéng nhau mét phén, va cac trang thai 18i c6 thé khac nhau.

Cu thé 13, théng tin 18i tdng hop c6 thé dugc luu giit hogic dugc loai bé theo
trang thai 131 trong thong tin 18i tong hop, chéng han, trang thai 16i trong thong tin
18i tong hop ma vira dugce tao ra 13 “chua duge xtt Iy”, viéc phat hién canh béo lap
lai dugc thuc hién trén thong tin 15i tdng hop, va néu thong tin 16i téng hop giéng
nhau & d6 trang thai 16i 1a “dang dugc xtt ly” duge tim thay, thong tin 18i tong hop
ma chua duoc xir Iy duogc loai bo, va théng tin 156i tong hop trong d6 trang théi 16i
la “dang dugc xr ly” dugc luu gitt va duge xur ly.

1003b: VNFM thuc hién viéc phat hién canh bao 1ap lai.
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Sau khi tao ra thong tin 15i tong hgp, VNFM c6 thé phat hién cuc bd thong tin
16i téng hop duoc tao ra, 8 xac dinh xem c6 thong tin gidng nhau hay khong. Cu
thé 13, béi vi sau khi 16 xuét hién trong thuc thé VNF, tit ca cac thuc thé 161 VNF
tuong quan cO thé bao céo thong tin 161, va VNFM c6 thé tao ra nhiéu phan thong
tin 18i tdng hop gidng nhau cho 16i gibng nhau. Vi duy, néu 151 xuét hién trong
VNF1, 13i ciing xuét hién trong VNF2 dugc twong quan véi VNF1, va VNF2 thyc
hién c4c hoat dong tuong tu nhu VNF1. VNFM c6 thé tao ra nhiéu phén thong tin
18i tng hop gidng nhau sau khi thu thap théng tin 16i twong quan, va trong trudng
hop nay, VNFM co6 thé xtr 1y chi mot phan ctia thong tin 16i tdng hop, va loai bd
thong tin 15i tong hop gidng nhau khac. Diéu nay nén dugc hiéu ring, thong tin 16
téng hop gidng nhau & day dé cap dén: thong tin trang thai cia VNF gidng nhau
mot phén, va cac trang thai 131 c6 thé khac nhau.

Cu thé 13, thong tin 18i téng hop c6 thé dugc luu gilt hodc dugce loai bo theo
trang thai 15i trong thong tin 16 tbng hop, ching han, trang théi 13i trong thong tin
161 téng hop ma vira dugce tao ra 13 “chua dugc xur ly”, viéc phat hién canh bdo 1ap
lai duge thuc hién trén thong tin 15i tbng hop, va néu thong tin 16i téng hop gibng
nhau & d6 trang thai 16i 1a “dang dugc xir ly” duge tim thay, théng tin 15i tong hop
ma chua dugce xitr Iy dugc loai bo, va thong tin 16 téng hop trong d6 trang thai 1i
la “dang duoc xtt ly” dugc luu gitt va dugce xtr ly.

1004a: VIM thuc hién viéc xac dinh ty stra.

Khi VIM tao ra thong tin 18i tong hop, VIM c6 thé thtr nhit xac dinh xem loai
15i trong thong tin 18i tng hop 14 loai 16i ma VIM c6 thé xit Iy hay khong.

Cu thé 13, VIM c6 céch thic sira 16i, trong d6 céch thirc sira 16i bao gém viéc
anh xa gifra ky hiéu nhén dang thuc thé 13i, loai 18i, va phuong phép sira 16i. Xem
quy trinh xtr 1y ¢6 thé dugc thuc hién c6 thé duoc x4c dinh bing cach xac dinh xem
loai 18i trong thong tin 15i tdng hop c6 ton tai trong cch thirc stra 16i hay khong. Vi
du, loai 15i ctia HW1 13 “hiéu suét thip”, va phuong phap sira 18i tuong (mg 15
“khéi dong lai”.

Ngoai ra, khi théng tin 16i téng hop bao gém théng tin 18i cia nhiéu thyc thé
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NFVI tuong quan, VIM c6 thd x4c dinh, theo cic quyén wu tién clia cac thyc thé
NFVI, dé thuc hién viéc x4c dinh ty stra trén loai 156i trong thong tin 16i cta thuc
thé NFVL Cac quyén uu tién 1a: HW > Host OS > Hypervisor > VM. Vi dy, nhu
duoc thé hién & Bang 2, khi thong tin 16i tdng hop bao gdm thong tin 16i cia HW1,
Host OS1, Hypervisorl, VM1, va VM2, VIM c6 thé xur ly 16i cia HW1 mdt cach
uu tién, nghia 1a, xac dinh, theo loai 16i trong thdng tin 18i ctia HW1 nhu “hiéu suét
thap”, ring phwong phép sira 18i 1a “khéi dong lai”.

1004b: VNFM thuc hién viéc xac dinh tu sta.

Khi VNFM tao ra thong tin 18i tdng hop, VNFM c6 thé thir nhat xac dinh xem
loai 131 trong thong tin 13i tdng hop 14 loai 156i ma VNFM c6 thé xi Iy hay khong.

Cu thé 13, VNFM c6 céch thirc sira 16i, trong d6 céch thitc sta 16i bao gbém
viéc anh xa gifra ky hiéu nhén dang thuc thé 131, loai 15i, va phuong phap sira 15i.
Xem quy trinh xir 1y ¢6 thé duge thuc hién c6 thé duogc xac dinh bing cach xéac
dinh xem loai 13i trong thong tin 15i téng hop c6 tdn tai trong cach thirc sira 16i hay
khéng. Vi du, loai 16i cia VNF1 1a “hiéu suét thap”, va phuong phap sira 16i twong
mg 14 “bd sung ddi tuong VNF”.

Cu thé 13, phuong phép stra 16i c6 thé bao gdbm nhung khong bi gi6i han & mot
trong cac phuong phap duoc 14p danh sach dudi day: khéi dong lai thiét bi phan
clng, tai lai phan mém (Host OS, Hypervisor, hodc twong tu), di chuyén VM, tai
lai phin mém 18p dat VNF, téi tao ddi tugng VNF, bd sung dbi tuong VNF, di
chuyén VNF (nghia 13, phan bd lai cac tai nguyén t6i VNF), va tai tao dbi tuong do
thi chuyén tiép VNF (VNF Forwarding Graph).

1005a: VIM c6 thé thyc hién quy trinh tu sira.

Néu VIM xéac dinh rﬁng quy trinh xtr ly c6 thé duoc thuc hién, VIM thuc hién
viée stra 13i trén thuc thé NFVI theo phuong phép sira 16i. Néu viéc stra 16i thanh
cong, va cac 16i ctia cac thuc thé NFVI dugc tuong quan dugc stra, bo déng b0 hoa
duogc thong bao réng viéc stra thanh cong, va quy trinh stra 1561 dugc két thic.

Néu thong tin 15i tdng hop bao gbm nhiéu thyc thé NFVI, va 15i cla thuc thé

NFVI ma dugc xt Iy mot cadch uvu tién duge sta thanh céng, nhung cac 16i ctia cac
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thuc thé NFVI khac dugc tuong quan van con, budc 1004a dugc ldp lai, dé xac
dinh va stra thuc thé NFVI ¢6 quyén wu tién cao nhét trong cac thuc thé NFVI 16i
con lai cho dén khi cac 18i cua tat ca cic thuc th8 NFVI trong thong tin 15i tong
hop dugc stra. Sau do, bd ddng bd héa dugce thong béo rang viéc stra thanh cong,
va quy trinh sira 16i duge két thuc.

Cu thé 13, v6i thong tin 131 tdng hop ma c6 thé duge xir Iy, VIM c6 thé thiét
d3t trang thai stra 12 “dang dugc xir Iy, sao cho tranh quy trinh x{r ly dugc 18p lai
trén thong tin 151 tdng hop gidng nhau ma dugc tao ra sau d6 va ¢ d6 trang thai 1a
“chua dugc xtr ly”.

Thuc thé NFVI ma duoc stra thanh cong c6 thé thong bdo, bang cach bio céo
thong tin 16 & d6 trang thai hoat dong 13 “binh thuong” va ma tuong tu nhu thong
tin 16i & Bang 1, VIM réng viéc sira 16i thanh cong. Khi céc 18i cua tat ca cac thuc
thé NFVI duoc tuong quan trong thong tin 16i tdng hop dugc stra, VIM c¢6 thé thiét
dat trang thai 151 trong thong tin 18i tong hop 13 “dugc stra”, va béo céo thong tin
18i tdng hop toi bd dong bd hoa bang cach sir dung giao dién Or-Vi. Diéu nay nén
duoc hiéu ring, viéc sira thanh coéng ciing c6 thé dugc bdo céo bang cach sir dung
viéc phat tin hiéu dinh trudc, ma khong bi gidi han & sang ché.

Ngoai ra, thuc thé NFVI ma dang duoc stra c6 thé bi cb 14p, dé tranh con viéc
nhiém 16i ma dugc tao ra béi su tuong tac gifta thuc thé 18i va thuc thé lién ké
khac.

1005b: VNFM c6 thé thuc hién quy trinh tyr stra.

Néu VNFM xac dinh ring quy trinh xir Iy ¢6 thé dugc thuc hién, VNFM thuc
hién viéc stra 16i trén thuc thé VNF theo phuong phap sira 16i. Néu viéc stra 16i
thanh cong, va céc 16i ctia cac thuc th8 VNF tuong quan dugc stra, bd dong bo hoa
dugce thong bao ring viéc sira thanh cong, va quy trinh stra 161 dugc két thuc.

Néu thong tin 15i tong hop bao gdm nhiéu thyc thé VNF, va 13i cua thuc thé
VNF ma dugce xtr Iy mot cach uvu tién dugce stra thanh coéng, nhung cac 16i cuia cac
thuc thé VNF khac tuong quan van con, budc 1004b dugc lip lai, dé x4c dinh va

stra cac thuc thé 161 VNF con lai cho dén khi céc 10i cua tat ca cac thyc thé VNF
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trong thong tin 15i téng hop dugc stra. Sau do, bd ddng bd héa dugc thong bao rang
viéc stra thanh cong, va quy trinh sira 18i dugc két thuc.

Cu thé 13, v6i théng tin 131 tong hop ma c6 thé dugc xir Iy, VNFM c6 thé thiét
dat trang thai stra 1a “dang duoc xut 1y”, sao cho tranh quy trinh xr ly dugce lap léi
trén thong tin 18i tong hop gidng nhau ma dugc tao ra sau d6 va & d6 trang thdi la
“chua dugc xur ly”.

Thyc thé VNF ma dugc sira thanh cong c6 thé thong bdo, bang cach bio céo
thong tin 16i & d6 trang thai hoat dong 1a “binh thuong” va ma tuong ty nhu thong
tin 16i & Bang 3, VNFM rang viéc sira 18i thanh cdng. Khi cac 15 cuia tat ca cac
thuc th8 VNF tuong quan trong thong tin 16i tdng hop duoc stra, VNFM c6 thé
thiét dit trang thai 13 trong thong tin 16i téng hop 1a “dugc sira”, va bdo cdo thong
tin 161 tong hop tdi bd dong bd hoa bang cach st dung giao dién Or-Vnfm. Diéu
ndy nén dugc hiéu rang, viéc stra thanh céng cling c6 thé duoc bdo cdo biang cach
stt dung viéc phat tin hiéu dinh trudc, ma khéng bi gidi han & sang ché.

Ngoai ra, thuc thé VNF ma dang dugc stra ¢ thé bi co lap, dé tranh con viée
nhiém 16i ma duogc tao ra boi su twong tac gifta thuc thé 151 va thuc thé lién ké
khac.

1005¢: VIM khong thé thyc hién quy trinh ty stra.

Sau khi x4c dinh & budc 1005a, néu cach thirc sira 16i trong VIM khong bao
gém loai 16i cta thuc thé NFVI sép duogc stra, VIM yéu cau, tr VNFM, thong tin
15i ctia thuc thé VNF dugc trong quan vé6i thuc thé NFVI thi nhét. Tiép theo, VIM
thu thong tin 16i, dwoc gl bdéi VNFM, cta thuc thé VNF dugc twong quan véi
thuc thé NFVI thir nhét, bd sung thong tin 18i thu dugc vao thong tin 161 téng hop
gbc ctia NFVI, va sau d6, bdo céo thong tin 18i téng hop duoc két hop t6i bd dong
b hoa béng cach st dung giao dién Or-Vi. Vi dy, theo sy tuong quan dugc thé
hién trén Fig.6a, cac thuc thé NFVI duge twong quan véi HW1 Host OSI,
Hypervisorl, VM1, va VM2, va HW1 con dugc twong quan véi VNE, trong do
VNF1 va VNF2 ciing dugc twong quan véi HW1. Néu 15i xuét hién trong VNF1,
nghia 1a, VNFM c6 thong tin 13i ctia VNF1, VNFM gt thong tin 16i cua VNF1 t6i
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VIM bang cach st dung giao dién Vi-Vnfi, sao cho VIM thyc hién qua trinh xir ly
téng hop va bao cdo.

1005d: VNFM khong thé thuc hién quy trinh ty sira.

Sau khi x4c dinh & budc 1005b, néu cach thirc stra 16i trong VNFM khong
bao g(‘")m loai 16i cua thuc thé VNF sép duoc stra, VNFM yéu cau, tir VIM, thong
tin 13 ctia thuc thé NFVI duge tuong quan véi thuc thd VNF thir nhét. Tiép theo,
VNFM thu théng tin 13i, duge glri béi VIM, cia thyc thé NFVI duoc tuong quan
v6i thuc th8 VNF thir nhit, bd sung thong tin 18i thu dugc vao thong tin 16i tong
hop gdc ctia VNF, va sau d6, bdo céo thong tin 18i tdng hop duoc két hop t6i bo
ddng bd hoa bang cach st dung giao dién Or-Vnfm. Vi dy, theo su twong quan
duoc thé hién trén Fig.6a, cac thuc thé NFVI dugc twong quan véi VNF1 VML,
Host OS1, Hypervisorl, HW1, va HW2. Néu céc 15 ciing xuét hién trong VM1,
Host OS1, Hypervisorl, va HW1, VIM gti thong tin 16i cia VM1, Host OS1,
Hypervisorl, va HW1 t61 VNFM bang cach st dung giao dién Vi-Vnfm, sao cho
VNFM thuc hién qua trinh xtr ly tdng hop va bao céo.

1006: Bo ddng bd hoa thyuc hién viée xac dinh ty stra.

Khi bd ddng bd hoa thu thong tin 1i tdng hop ma dugc béo cdo bdi VNFM
hodc VIM va trén d6 qua trinh xt ly tbng hop dd duoc thuc hién (1005¢ hoic
1005d), bd dong bd hoa phat hién xem quy trinh ty stta c6 thé duogc thuc hién trén
thong tin 15i tong hop hay khong, ma twong ty nhu viéc xac dinh ty sira cia VIM.
Bo ddng bd héa tim kiém céch thirc stra 16i cuc bd, va néu quy trinh xi Iy c6 thé
duoc thyuc hién va viée stra thanh cong, bd ddng bd hoa thiét dit trang thai 16i trong
thong tin 16i tong hop 1a “dugc sitra”, va bdo céo thong tin 13i tbng hop toi
OSS/BSS; hoiic néu bd ddng bd hoa khong thé thuc hién quy trinh sira, hodc c6 thé
thuc hién quy trinh stra nhung viéc stra méc 15, bo dong bd héa thiét dit trang thai
18i trong théng tin 15i tong hop 1a “chua dugc stra”, va bdo céo thong tin 16i tong
hop téi OSS/BSS. Piéu nay nén dugc hiéu rang béi vi bd ddng bd héa chiu trach
nhiém ddng bd hoa va quan ly cac tai nguyén, va thuc hién dich vu NFV, bd dong
bo hoda ¢ cac kha nang xr ly va cho phép quan ly tuong d6i cao, va c6 thé stra hau

hét céc 16i. Chi mot s6 lugng rat nho cac 161 ma khong the duge xtr ly hoac viée
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stra ctia n6 méc 161 duge bao céo téi OSS/BSS.

1007: OSS/BSS thuc hién viéc sua 16i.

OSS/BSS thiét dit trang thai 15i trong thong tin 18i tong hop thu dugc 1a
“dang dugc xu ly”. Tiép theo, OSS/BSS thuc hién viéc sira 16i theo phuong phap
ctia cach thire sira 18i. Sau khi 18i duge khdi phuc, OSS/BSS c6 thé thu thong bao
khoi phuc 181 dugc giri bai thuc thé NFVI, va sau d¢6 OSS/BSS sira doi trang thai
18i trong thong tin 18i tong hop 12 “dugc sta”. Cach thic sta 16i trong OSS/BSS
bao gbém céc phuong phép xtt 1y ctia tat ca céc loai cac 16i theo mic dinh.

Theo phwong phép quan ly 16i dugc dé xuét trong phuong 4n ndy cua sing
ché, VIM thu nhén théng tin 18i cia thuc thé phan cimg va/hoic phin mém, dé
thuc hién qud trinh xir 1y tong hop trén céc phin tuong quan cua thong tin 16i, ma
c6 thé thyc hién quy trinh xir Iy va bdo céo 16i trong méi truong NFV. Ngoai ra, do
qué trinh x 1y téng hop dugc thyuc hién trén cac phén twong quan cua thong tin 184,
thong tin 131 téng hop gidng nhau duge x6a béi phuong tién phat hién canh bao lap
lai, va thuc thé 151 ma dang duoc xi 1y bi c6 14p, d6 chinh xac va hiéu qua xir ly 16i
dugc nang cao va viéc nhiém 18i dugc ngin ngira mdt cach hiéu qua.

Fig.11 1a gian dd vé thuc thé bd quan 1y ha tang dugc tao 4o (VIM) theo mot
phuong 4n cua séang ché. Thuc thé VIM 1100 dugc thé hién trén Fig.11 bao gém bo
thu nhan 1101, b tao 1102, va bo xtr ly 1103.

B6 thu nhan 1101 thu nhén théng tin 15i thir nhét, bao gém ky hiéu nhan dang
thuc thé 131 va loai 181, cta thuc thé ha tang tao 4o chirc ning mang (NFVI), trong
d6 thong tin 16i thir nhét duoc st dung dé chi béo rﬁng 161 xuét hién trong thuc thé
NFVI thit nhét c6 ky hiéu nhan dang thuc thé 15i.

B0 tao 1102 duoc tao cAu hinh dé tao ra thong tin 161 téng hop th nhét theo
thong tin 10i thir nhét dugc thu nhan boi bd thu nhan 1101, trong d6 thdng tin 161
téng hop thir nhit bao gdm thong tin 16i thir nhét va thong tin 16i twong quan cla
thong tin 15 thir nhét.

Bo xtr ly 1103 duogc tao c4u hinh dé thuc hién quy trinh stra hodic bao céo 161

theo thong tin 151 tong hop thi nhét dugc tao ra boi bd tao 1102.
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Thuc thé VIM 1100 dugc dé xuét theo phuong én nay cla sang ché thu nhan
thong tin 16i cua thuc thé phan cting va/hodc phan mém, dé thuc hién qué trinh xir
ly téng hop trén céc phin twong quan cua thong tin 18, ma c6 thé thuc hién quy
trinh xr Iy va béo cdo 16i trong mdi trudong NFV.

Mot céch tuy ¥, theo mdt phuong an, thyc thd VIM 1100 con bao gém bd xéac
dinh va bo thu, va bd thu nhan dugc tao cAu hinh dic biét dé thu, bang cach st
dung bd thu, thong tin 13i thir nhit dugc giri boi thyc thé NFVI thtr nhat; hogic xac
dinh, bing cach st dung b xé4c dinh, ring 15i xuét hién trong thyuc thé NFVI tht
nhét, va tao ra thong tin 18i thi nhat theo 18i ciia thuc thé NFVI thir nhat.

Mot cach tuy y, theo mot phuong én, thuc th& NFVI tht nhét 13 phan ctng
(HW), hé didu hanh may chu (Host OS), bd quéan Iy may o, hodc thuc thé méy 4o
(VM) bat ky trong thuc thé NFVIL, va bd tao 1102 duoc tao ciu hinh dic biét dé
x4c dinh ring thong tin 16i duoc glri boi thuc thé NFVI dugc twong quan véi thuc
thé NFVI thir nhét 14 thong tin 16i tuong quan ctia thong tin 15i tha nhat, va tao ra
thong tin 18i tdng hop thir nhit ma bao gdm théng tin 18i thit nhat va thong tin 18i
tuwong quan.

Mot cach tuy y, theo mot phuong an, by xtr ly 1103 bao gbm bd giri, va bo xir
ly 1103 dugc tao c4u hinh dic biét dé x4c dinh, béng cach st dung bo xéc dinh va
theo loai 18i trong thong tin 15i thtr nhit clia thong tin 16i tdng hop thr nhét hoic
loai 15 trong théng tin 18i twong quan ctia thong tin 16i tbng hop thi nhét, xem
thuc thé VIM 1100 c6 bao gém céch thirc stra 161 ma tuong tmg véi loai 16 trong
thong tin 161 thir nhét hoic loai 16i trong thong tin 18i twong quan hay khong; va khi
thuc th8 VIM 1100 bao gdm céch thirc sira 16i ma twong tng véi loai 16i trong
thong tin 16i thi nhét hodc loai 15i trong théng tin 16i tuong quan, sira, theo cach
thic sira 18i, 15i cua thuc thé NFVI tht nhit va/hodc 131 cua thuc thé NFVI duge
twong quan v6i thyc thé NFVI thtr nhét; hodc khi thyc thé VIM 1100 khong bao
gdm cach thirc stra 16i ma tuong tmg véi loai 16i trong thong tin 16 thir nhat hoafic
loai 13 trong théng tin 16i twong quan, giri, bang céch sir dung bd giri, thong tin 15i
tdng hop tht nhat t6i VNFM hogic g thong tin 181 tdng hop thir nhét t&i by dong

b0 hoa.
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Mot cach tiy y, theo mdt phuong an, bo xir ly 1103 duoc tao cu hinh dic
biét dé: xac dinh, béng cach sir dung by xac dinh, thuc thé NFVI ¢ quyén uu tién
cao nhét tir thuc thé NFVI thi nhét va thyc thé NFVI duge tuong quan voi thyc thé
NFVI thtt nhét, trong d6 quyén uu tién cia HW cao hon so véi quyén wu tién cla
Host OS, quyén uu tién ctia Host OS cao hon so vdi quyén uu tién ctia bd quan ly
méy 40, va quyén uu tién cia by quan ly méy 4o cao hon so voi quyén wu tién clia
VM xéc dinh, bing cach sir dung bo xéac dinh va theo loai 161 trong thuc thé NFVI
¢6 quyén uu tién cao nhit, xem thyuc th8 VIM 1100 bao gdém céch thirc sira 13
tuong tng hay khong; va khi thuc th8 VIM 1100 bao gbém céch thirc stra 16i twong
g voi loai 16i cia thuc thé NFVI c¢6 quyén wu tién cao nhét, stra, theo cach thirc
stra 131, 18i ctia thuc thé NFVI c6 quyén wu tién cao nhét.

Mot cach tuy y, theo mdt phuong an, b giri dugc tao cu hinh dic biét dé:
khi viéc stra 13i thanh cong, giri tin nhdn chi béo thanh céng t6i bd dong bd hoa;
hodc khi sira 181 khong thanh cong, g théng tin 16i tong hop thtr nhat t6i VNFM
hoic giri thong tin 16i téng hop thi nhét t6i bd ddng bd hoa.

Mot céach tuy vy, theo mdt phuong an, bd thu con dugc tao cAu hinh dé thu tin
nhén chi bdo ma duoc glri bdi VNFM va duge st dung dé chi bao raing VNFM
khéng thé xir Iy thong tin 151 tdng hop thir nhit, va bd giri con duge tao cau hinh dé
gtii thong tin 15i téng hop thir nhét téi bd dong bd hoa.

Mot cach tiy ¥, theo mét phuong 4n, bd xir Iy 1103 con dugce tao cdu hinh dé
yéu cau, tir VNFM, thong tin 16i cia thuc thé VNF duoc twong quan véi thuc thé
NFVI thtr nhét, va bd sung théng tin 16i cta thyc thé VNF duogc tuong quan véi
thuc thd NFVI thit nhét vao thong tin 15i tong hop thir nhat.

Mot cach tuy y, theo mdt phuong an, bd thu con dugce tao c4u hinh d thu
thong tin yéu cau duge gl bdi VNFM, trong d6 thong tin yéu cau duogc st dung dé
yéu ciu, tir thuc thé VIM 1100, thong tin 16i cia thyc thé NFVI dugc twong quan
véi thuc thé 181 VNF, va bd giri con duoc tao cAu hinh dé giri thong tin 16 cia thyc
thd NFVI dugce tvong quan véi thuc thé 161 VNF téi VNFM.

Mot cach tuy y, theo mdt phuong én, thuc thé VIM 1100 con bao gdbm bd phat

hién va bd x6a, trong d6 bd phat hién duoc tao cAu hinh dic biét dé phét hién, theo
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théng tin 181 tdng hop thit nhét, xem thyc thé VIM 1100 c6 bao gdm théng tin 16i
tbng hop ma gidng nhu théng tin 16i tdng hop thir nhét hay khong, va bo xéa dugc
tao cAu hinh dic biét dé: khi thuc thé VIM 1100 bao gbm théng tin 18i tong hgp ma
gidng nhu thong tin 16i tdng hop thir nhét, x6a thong tin 15i tbng hop thir nhét.

Thuyc thé VIM 1100 dugc dé xuét theo phuong an nay cua sang ché thu nhén
théng tin 131 cta thyc thé phén cing va/hoic phin mém, dé thyc hién qua trinh xt
ly tong hop trén cac phan twong quan ctia thong tin 181, ma c6 thé thyc hién quy
trinh xtr Iy va bao cdo 18i trong méi trudmg NFV. Ngoai ra, do qué trinh xir 1y téng
hop dugc thuc hién trén céac phz‘?m twong quan cua thong tin 16, va théng tin 161
tdng hop giéng nhau dugc x6a béi phuong tién phét hién canh béo 13p lai, d6 chinh
x4c va hidu qua xtr ly 16i dugc nang cao.

Fig.12 1a gian d vé thuc thé bd quan 1y chirc ning mang dugc tao 4o (VNFM)
theo mot phuong 4n cla sang ché. Thuc thé VNFM 1200 duoc thé hién trén Fig.12
bao gbém bd thu nhan 1201, bo tao 1202, va b xtt ly 1203.

B thu nhan 1201 thu nhén thong tin 13i thtt hai, bao gdm ky hiéu nhan dang
thuc thé 161 va loai 161, cua thuc thé chirc ning mang dugc tao do (VNF), trong do
thong tin 151 thit hai duoc sir dung d chi béo rang 161 xuét hién trong thuc thé VNF
tht nhét c¢6 ky hiéu nhan dang thuc thé 15i. Bd tao 1202 tao ra thong tin 16i téng
hop thir hai theo thong tin 1i thi hai. B xir ly 1203 thyc hién quy trinh sira hodc
bao céo 161 theo thong tin 15i tong hop thir hai.

Thuc thé VNFM 1200 duge dé& xuét theo phuwong 4n ndy clia sang ché thu
nhan théng tin 18i cta thuc thé phin cing va/hodc phan mém, dé thuc hién qua
trinh xt 1y tdng hop trén cac phan tuong quan cia thong tin 16i, ma c6 thé thl_ré
hién quy trinh xr Iy va bo c4o 18i trong mdi truong NFV.

Mot cach tuy y, theo mt phuong én, thuc th8 VNFM 1200 con bao gém bd
xac dinh va bd thu, va bd thu nhan dugc tao c4u hinh dic biét dé thu, béng cach st
dung bd thu, thong tin 15i thir hai dugc giti boi thuc thé VNF thir nhat; hogic xéc
dinh, bing cach sir dung bd xé4c dinh, ring 16i xudt hién trong thyc thé VNF thi
nhAt, va tao ra, bing cach st dung bb tao, thong tin 15i th hai theo 13i cia thuc thé

VNF thit nhat.
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Mot cach tuy ¥, theo mot phuong an, bo tao 1202 dugc tao cu hinh dic biét
d& xac dinh, bing cach sir dung bd xac dinh, ring thong tin 16i duoc giri boi thuc
thé VNF duoc tuong quan véi thuc thé VNF thtr nhét 13 thong tin 16i trong quan
ctia thong tin 16 thir hai, va tao ra thong tin 161 tong hop thir hai ma bao gbm thong
tin 13i thir hai va thong tin 18i twong quan.

Mbt cach tiy ¥, theo mdt phwong 4n, bd xir Iy 1203 bao gdm bo giri, va b xur
Iy dugc tao cAu hinh dic biét dé x4c dinh, bang cach sit dung bd x4c dinh va theo
loai 13i trong théng tin 15i thir hai cta thong tin 13i tong hop thi hai hogc loai 16i
trong thong tin 131 twong quan cia thong tin 18i tong hop thir hai, xem thuc thé
VNFM 1200 c6 bao gém céch thirc sira 18i ma twong tmg véi loai 16i trong thong
tin 161 thir hai hodc loai 15i trong thoéng tin 16i twong quan hay khdng; va khi thyuc
thé VNFM 1200 bao gdém cach thirc sira 16i ma twong tng véi loai 18 trong thong
tin 18i thir hai hodc loai 16i trong thdng tin 161 tuong quan, stra, theo cach thuirc stra
181, 151 ctia thuc thé VNF thir nhat va/hodic 161 cua thuc thé VNF duogc twong quan
v6i thuc thé VNF tht nhat; hodc khi thuc thé VNFM 1200 khong bao gém cach
thirc stra 161 ma tuong tmg vdi loai 16i trong thong tin 18i thr hai ho#c loai 16i trong
thong tin 16i twong quan, g, bang cach st dung bd giri, théng tin 15i tong hop thi
hai t6i bo dong bd hoa.

Mot cach tly v, theo mot phuong 4n, bd giri duoc tao cdu hinh dic biét dé:
khi viéc stra 13i thanh cdng, gt tin nhén chi bao thanh cong téi bd dong b hoa;
hoic khi stra 161 khong thanh cong, giri thong tin 181 tng hop thi hai t6i bd ddng
b0 hoa.

Mot cach tuy y, theo mot phuong an, bo xtr ly 1203 con dugc tao cAu hinh dé
yéu ciu, tir bd quan ly ha ting duoc tao 4o (VIM), thong tin 16i cua thuc thé NFVI
dugc twong quan voi thye thé VNF thtr nhit, trong d6 thuc thé NFVI 1a phén cimg
(HW), hé didu hanh may chii (Host OS), bd quan ly may 4o, hodc thuc thé may ao
(VM) bét ky trong NFVIL; va bd sung thong tin 161 ctia thuc thé NFVI duoc tuong
quan v6i thuc thé VNF tht nhit vao thong tin 151 tong hop thit hai.

Mot cach tuy y, theo mot phuong an, bo xit ly 1203 con dugce tao cAu hinh dé
thu thong tin 18i tdng hop thir nhat duoc giri bai VIM, trong dé théng tin 16i tong
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hop thir nhét bao gdm thoéng tin 16i thir nhét va théng tin 18i twong quan clia thong
tin 15 tht nhét, va théng tin 15i thir nhét dugc st dung dé chi béo ring 15i xuét hién
trong thuc thé NFVI tht nhit; xac dinh xem thuc thé VNFM 1200 c¢6 bao gém
cach thire stra 181 ma tuong tmg véi loai 16i trong thoéng tin 18i thtr nhét cta thong
tin 18i tdng hop thir nhat hozc loai 16i trong thong tin 16i twong quan ctia thong tin
13i téng hop thir nhit hay khong; va khi thyc thé VNFM 1200 bao gém céch thic
stra 151 ma tuong tng véi loai 16i trong thdng tin 16i thtr nhét hozc loai 16i trong
thong tin 18i twong quan, sira, theo cach thirc sira 18i, 131 cua thyc thé NFVI tht
nhat va/hodc 13i cua thyc thé NFVI dugc twong quan véi thuc th& NFVI tht nhat;
hoic khi thuc thé VNFM 1200 khong bao gém céch thirc sta 16i ma twong ung véi
loai 13i trong thong tin 181 thtr nhat hoc loai 15i trong théng tin 11 twong quan, giri
thong tin 181 tdng hop thir nhét t6i bd ddng bd hoa, hodc gl tin nhan chi béo duge
st dung dé chi béo ring thuc th8 VNFM 1200 khéng thé xir 1y thong tin 16i tbng
hop thtr nhét t6i VIM, sao cho VIM gt thong tin 16i tdng hop thtr nhat t&i bd dong
b0 hoa.

Mot céach tuy y, theo mdt phuong an, bo xtr Iy 1203 con duoc tao cAu hinh dic
biét dé xac dinh, theo thong tin 18i tdng hop thir nhat, thong tin 13i cla thyc thé
VNF tht nhit ma duogc twong quan véi thuc thé NFVI thir nhét va/hodc dugc
tuong quan vé6i thuc thé NFVI dugc trong quan véi thuc th& NFVI thir nhét, va bd
sung thong tin 16i ctia thuc thé VNF tht nhét vao thong tin 15i tong hop thir nht,
sao cho thyuc th8 VNFM 1200 thuc hién quy trinh sira va bao céo trén thong tin 15i
tdng hop tht nhat.

Mbt cach tly v, theo mot phuong an, thuc thé VNFM 1200 con bao gbém bo
phat hién va bd x0da, trong d6 bd phét hién dugc tao cAu hinh dic biét dé phat hién,
theo thong tin 151 tng hop thir hai, xem thuc thé VNFM 1200 ¢6 bao gom théng
tin 18i téng hop ma giéng nhu thong tin 15i tbng hop thir hai hay khong, va bo x6a
duoc tao cAu hinh dic biét dé: khi thuc thé VNFM 1200 bao gom thong tin 16i téng
hop ma giéng nhu thong tin 16 tdng hop thir hai, x6a thong tin 16i tong hop thu
hai.

Mot cach tuy y, theo mdt phuong an, by thu con dugc tao céu hinh & thu
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thong tin yéu cau duge gii bdi VIM, trong do6 thong tin yéu cau duoc st dung dé
yéu ciu, tir thue thé VNFM 1200, thong tin 16i ctia thyc thé VNF dugc tuong quan
véi thuc thé NFVI 161, va bo gii con dugc tao cAu hinh dé gti thong tin 16i clia
thue thé VNF dugc tuong quan véi thue thé NFVI 16i téi VIM.

Thuc thé VNFM 1200 duoc d& xut theo phuong 4n nay cla séng ché thu
nhén thong tin 156i cla thyc thé phan cimg va/hosic phdn mém, dé thuc hién qua
trinh xt ly tdng hop trén céc phin twong quan cua thdng tin 181, ma c6 thé thuc
hién quy trinh xi 1y va béo céo 13i trong méi trudng NFV. Ngoai ra, do qué trinh
xtr Iy tong hop duoc thuc hién trén céc phin tuong quan cla thong tin 161, va thong
tin 18i tdng hop giéng nhau dugc x6a bdi phuong tién phat hién canh bao lap lai,
d6 chinh x4c va hiéu qua xtr Iy 16i dugc nang cao.

Fig.13 1a so d6 khéi vé thuc thé by ddng héa theo mdt phuong 4n cla sing
ché. Thuc thé bd ddng bd héa 1300 dugc thé hién trén Fig.12 bao gdbm b thu 1301
va bd xur ly 1302.

B6 thu 1301 thu thdng tin 15i téng hop thir nhét dugc giri bdi bd quéan ly ha
tAng dugc tao 4o (VIM), trong d6 thong tin 16i tbng hop tht nhat bao gdm thong
tin 13i thir nhét, thong tin 131 thir nhét bao gdm ky hiéu nhan dang thuc thé 15i va
loai 131, va thong tin 151 thir nhat dugc st dung dé chi béo rang 15i xuét hién trong
thuc thé ha ting tao 4o cac chirc ning mang NFVI thtt nhét c6 ky hiéu nhan dang
thuc thé 16i; va bo xtr ly 1302 thuc hién quy trinh stra hodc béo céo 16i theo thong
tin 131 tong hop thir nhét;

hodac

bd thu 1301 thu théng tin 18i tong hop thir hai dugce giti bdi bd quan 1y
chirc ndng mang duoc tao 40 (VNFM), trong d6 thong tin 16i tong hop thir hai bao
gdm thong tin 18i thi hai, théng tin 16i tht hai bao gbm ky hiéu nhan dang thuc thé
131 va loai 18i, va thong tin 13 th hai duoc sir dung dé chi bao rang 16i xuét hién
trong thuc thé chuc nang mang duoc tao 4o (VNF) thir nhét cé ky hiéu nhén dang
thuc thé 18i; va bo xir Iy 1302 thuc hién quy trinh stra hodc béo céo 16i theo thong
tin 18i tbng hop thir hai.

Thue thé bd ddng bd héa 1300 dugce dé xuét theo phuong 4n nay ctia sang ché
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thu nhan thong tin 13i ctia thyc thd phén cimg va/hodc phin mém tir VNFM hoic
VIM, d8 thyuc hién qué trinh xr Iy tong hop trén cac phan tuong quan ctia théng tin
15i, ma c6 thé thuc hién quy trinh xtt 1y va bao cdo 16i trong méi trudng NFV.

Mot cach tuy y, theo mot phuong én, thong tin 161 téng hop thir nhét con bao
gdm thong tin 18i ctia thuc thé NFVI dugc twong quan véi thyc th8 NFVI thi nht,
va/hodc thong tin 161 cua thuc thé chirc ning mang dugc tao ao (VNF) duoc twong
quan véi thuc thé NFVI th nhét. |

Mot c4ch tuy y, theo mdt phuong an, thong tin 161 tdng hop thir hai con bao
gbm thong tin 16i ctia thyc thé VNF duoc twong quan véi thyc thd VNF thir nhét,
va/hodic thong tin 16i clia thuc thé b6 quan 1y ha tang dugc tao 40 NFVI dugc twong
quan v&i thuc thé VNF thir nhat.

Mot cach tuy y, theo mdt phuong an, bo xur ly 1302 duoc tao c4u hinh dic
biét d& xac dinh, theo loai 13i trong thong tin 18i tbng hop thir nhat, xem thuc thé
bd ddng bd hoa 1300 c6 bao gébm cach thirc stra 16i twong g véi loai 16i hay
khéng; va khi thyc thé bo ddng bd hoa 1300 bao gdbm céch thirc stra 16i tuong Umg
vé6i loai 18i, sira 18i ciia thuc thd NFVI thir nhat vi/hode 18i ctia thuc thé NFVI
dugc tuong quan véi thuc thé NFVI thtt nhét; hodc khi thuc thé bd dong bd hoa
1300 khéng bao gdém cach thirc sira 16i twong (mg véi loai 18i, giri théng tin 15i
tdng hop tht nhat toi hé théng hd trg hoat dong va kinh doanh (OSS/BSS).

Mot céch tuy y, theo mdt phuong an, bo xur ly 1302 duogc tao cu hinh dic
biét dé x4c dinh, theo loai 13i trong thong tin 13i téng hop thtt hai, xem thuc thé bd
ddng bd héa 1300 cb bao gdm céch thic stra 181 tuong ng véi loai 16i hay khong;
va khi thuc thé bd ddng bd héa 1300 bao gdbm céch thirc sira 16i twong Gng véi loai
18i, sira 16i cta thuc th8 VNF thir nhét va/hodc 161 cua thuc thé VNF duge twong
quan véi thyc thd VNF thir nhat; hodc khi thuc thé bo ddng bo héa 1300 khong bao
gdm céch thirc sira 18i twong tmg véi loai 16i, guri thdng tin 161 tong hop thtr hai t&i
hé thdng hd trg hoat dong va kinh doanh (OSS/BSS).

Mot céach tuy y, theo mdt phuong an, b xtr ly 1302 duogc tao cau hinh dic
biét dé xac dinh, theo loai 16i trong thong tin 16i téng hop thu nhét, xem thuc thé

b6 ddng bd hoa 1300 cé bao gdm céach thuc stra 16i twong tmg véi loai 16i hay
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khong; va khi thyc thé bd ddng bd hoa 1300 bao gém céch thirc sira 16i tuong tmg
véi loai 131, stra 13i ctia thuc thé NFVI thir nhét, 18i ciia thue thé NFVI dugc tuong
quan voi thyc thd NFVI thtt nhat, va 13i cta thuc thé VNF duoc twong quan véi
thie thé NFVI tht nhat; hodc khi thuc thd by dong bd héa 1300 khong bao gom
cch thire sira 131 twong Ung véi loai 18i, gii théng tin 151 tong hop thtr nhat toi
OSS/BSS.

Mot cach tuy y, theo mdt phuong éan, bd xtr Iy 1302 dugc tao c4u hinh dic
biét d& x4c dinh, theo loai 13i trong thong tin 18i tong hop thit hai, xem thuc thé bo
ddng bd hoa 1300 c6 bao gém cach thirc sira 16i twong Gng véi loai 16i hay khong;
va khi thyc thé bd ddng bd héa 1300 bao gdbm céch thire stra 161 twong tmg véi loai
13i, stra 161 cua thuc thé VNF tht nhét, 18i cta thuc thé VNF dugc trong quan véi
thuc thd VNF tht nhat, va 15i cua thuc thé NFVI duge tuong quan véi thuc thé
VNF tht nhit; hodc khi thuc thé bd ddng bd hoa 1300 khong bao gém cach thirc
stra 181 twong Gmg v&i loai 181, giri thong tin 151 tong hop thir hai téi OSS/BSS.

Mot cach tiy ¥, theo mot phuong 4n, thuc thé bé dong bd héa 1300 con bao
gdm bd phét hién va bd xo6a, trong d6 bd phat hién duge tao cau hinh dé phat hién,
theo thong tin 13i tdng hop thir nhat/thdng tin 18i tong hop thit hai, xem thyc thé bd
ddng bd hoa 1300 c6 bao gdém théng tin 15i tong hop ma gidng nhu thoéng tin 18i
téng hop thtr nhat/thdng tin 18i téng hop thir hai hay khong, va bd x6a duge tao cau
hinh dé: khi thuc thé bo ddng bd héa 1300 bao gdm théng tin 16i tong hop ma
gidng nhu théng tin 18i tbng hop thir nhat/thong tin 16i tong hop thir hai, x6a théng
tin 151 tng hop thir nhat/thong tin 18i tong hop thir hai.

Thue thé bd ddng bd héa 1300 duge dé xuat theo phwong 4n ndy cuia séng ché
thu nhén thong tin 18i cia thuc thé phan cimg va/hoic phdn mém tir VIM hodc
VNFM, dé thyc hién qué trinh xt 1y téng hop trén cac phan twong quan cia théng
tin 161, ma c6 thé thuc hién quy trinh xtt ly va bao cdo 13i trong méi truong NFV.
Ngoai ra, do qué trinh xir 1y tong hop duoc thyc hién trén cac phan tuong quan ciia
thong tin 18i, va thong tin 15i tdng hop gidng nhau duoc xéa bdi phuong tién phat
hién canh bao lap lai, d§ chinh x4c va hidu qua x1r Iy 16i dugc nang cao.

Fig.14 1a so @b khdi vé& thyc thé VIM theo phwong 4n khac cua sang ché.

-76-



26788

Thuyc thé VIM 1400 trén Fig.14 bao gdm bo xit ly 1401 va by nhd 1402. B xtt ly
1401 duoc nbi véi bd nhé 1402 bang cach sir dung hé théng bus 1403.

B6 nhé 1402 duoc tao cdu hinh d luu trit 1énh lam cho bd xir ly 1401 thuc
hién céc thao tidc dudi dy: thu nhan thong tin 15i th(r nhét, bao gém ky hiéu nhan
dang thyc thé 13i va loai 13i, ctia thuc thé NFVI, trong d6 thong tin 13i thir nhét
duoc st dung dé chi bao rang 16i xut hién trong thuc thé NFVI thi nhét ¢ ky
hiéu nhan dang thuc thé 13i; tao ra thong tin 13i tng hop thir nhat theo thong tin 16i
thir nhat, trong d6 thong tin 181 tdng hop thir nhit bao gdm théng tin 13i tht nhat va
thdng tin 181 twong quan cta thong tin 18i thi nhét; va thyc hién quy trinh stra hodc
béo céo 18i theo thong tin 13i tong hop thir nhét.

Thuc thé VIM 1400 duogc dé xuét theo phuong 4n ndy cta sang ché thu nhan
thong tin 18i cia thuc thé phan cimg va/hodc phan mém, dé thuc hién qua trinh xur
Iy téng hop trén cic phan tuong quan cla thdng tin 161, ma c6 thé thuc hién quy
trinh xr Iy va bao céo 1i trong moi trudng NFV.

Ngoai ra, thyc thé VIM 1400 con co thé bao gdbm mach bd truyén 1404 va
mach b thu 1405. Bo xtt Iy 1401 diéu khién hoat dong cta thuc thé VIM 1400, va
bo xi ly 1401 ciing c6 thé dugc goi 1a bd xir ly trung tim (CPU - Central
Processing Unit). B4 nhé 1402 co thé bao gdm bod nhd chi doc va bo nhé truy cap
ngau nhién, va dua ra 1énh va dit liéu t6i bo xir ly 1401. Mot ph?in cua bd nhd 1402
con c6 thé bao gdm bd nhd truy cdp ngdu nhién khong kha bién (NVRAM -
Non-Volatile Random Access Memory). Cac bd phéan cia thuc thé VIM 1400 duge
ghép d6i v6i nhau bang cach st dung hé théng bus 1403, trong d6 ngoai bus dit
liéu, hé théng bus 1403 bao gém bus cong suét, bus diéu khién, va bus tin hiéu
trang thai. Tuy nhién, dé mo ta rd rang, cic loai bus khac nhau trén hinh v& dugc
danh d4u 1a hé théng bus 1403.

Phuong phap dugce bdc 19 trong cac phuong an cua sang ché co thé duoc ap
dung cho bd xtr 1y 1401, hodc dugc thuc hién bdi bo xtr ly 1401. B xir Iy 1401 c6
thé 14 chip mach tich hop va c6 kha ning xr 1y tin hiéu. Trong qu4 trinh thyc hién,
cac budc cia phuong phéap néu trén co thé dugc thuc hién bang cach st dung mach

16gic tich hop trong phan cimg ctia bd xtr Iy 1401 hodc 1énh duéi dang phan mém.
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B4 xit Iy 1401 néu trén c6 thé 1a by xir ly da ning, bd xir Iy tin hidu s6 (DSP -
Digital Signal Processor), mach tich hop chuyén dung (ASIC -
Application-Specific Integrated Circuit), mang cdng lap trinh duogc dang truong
(FPGA - Field Programmable Gate Array), hodc thiét bi 16gic 1ap trinh duoc khac,
céng roi rac hodc thiét bi 16gic tranzito, hodc bo phan phén cing roi rac. B xur ly
1401 c6 thé thuc hién hodc thuc hién cac phuong phép, cac budc va cac so dd khéi
16gic dugc boc 16 trong cac phuong an cia sang ché. B6 xir ly da niing c6 thé 12 bo
vi xi 1y hodic bd xir 1y c6 thé 12 bat ky b xtt 1y thdng thudng nao va twong tu. Céc
budc cua cac phuong phap duge bdc 19 dua vao cac phuong an cla sang ché ¢6 thé
duogc thue hién truc tiép va dugc hoan thanh béi phuong tién bo xur ly giai ma phéﬁ
cung, hodc co thé duge thuc hién va duge hoan thanh br?mg cach st dung su két
hop ctia cdc mddun phan cimg va phan mém trong bd xir Iy giai ma. Modun phan
mém c6 thé dugc bé tri trong phuong tién luu trit truéng thanh trong linh vuc nay,
nhu bd nhd truy cap ngiu nhién, bd nhé tic dong nhanh, b nhé chi doc, b nhé
chi doc 14p trinh dugc, bd nhd duoc 14p trinh co thé x6a béng dién, hodc thanh ghi.
Phuong tién luu trit dugce b tri trong bd nhé 1402, va bd xir Iy 1401 doc thong tin
trong. bd nhd 1402 va hoan thanh cac budce trong cac phuong phap néu trén theo sy
két hop voi phan cimg cua bd xtr 1y.

Thuc thé VIM 1400 duoc d& xuét theo phuong 4n ndy cla sang ché thu nhan
thong tin 11 cta thuc thé phan cimg va/hodc phan mém, dé thyc hién qua trinh xtt
ly tbng hop trén cac phan twong quan cla thdng tin 18i, ma c6 thé thuc hién quy
trinh xtr Iy va bao cdo 16i trong méi truong NFV. Ngoai ra, do qué trinh xur Ly téng
hop dugc thuc hién trén céac phin twong quan cua thong tin 18i, va thong tin 16i
téng hop gidng nhau dugc x6a bdi phuong tién phét hién canh béo 13p lai, d6 chinh
x4c va hiéu qua xt ly 16i dugc nang cao.

Fig.15 13 so @ khéi vé thuc thé VNFM theo phuwong 4n khic ctia sing ché.
Thuc th8 VNFM 1500 trén Fig.15 bao gdm b xir Iy 1501 va bd nhé 1502. Bo xit
ly 1501 dugc ndi v6i bd nhé 1502 béng cach st dung hé théng bus 1503.

B6 nhd 1502 duge tao cAu hinh dé luu trir 1énh 1am cho bd xtt 1y 1501 thuc
hién cac thao tac dudi day: thu nhan théng tin 16i tht hai, bao gbm ky hiéu nhén
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dang thuc thé 181 va loai 161, cta thuc thé cac chtrc ning mang dugc tao 4o (VNF),
trong d6 thong tin 18i tht hai dugc sir dung dé chi bao ring 151 xuét hién trong thuc
thé VNF thi nhat c6 ky hiéu nhan dang thuc thé 13i; tao ra thong tin 15i tbng hop
thit hai theo théng tin 15i thit hai; va thuc hién quy trinh sira hodc bdo cao 16i theo
thong tin 18i tong hop thit hai.

Thuc thé VNFM 1500 dugc d& xuét theo phuong 4n nay cia sang ché thu
nhén thong tin 16i cua thuc thé phan cung va/hodc phin mém, dé thuc hién qua
trinh xr 1y téng hop trén cic phén tuong quan cta thong tin 18i, ma c6 thé thuc
hién quy trinh xir Iy va bao céo 15i trong mdi trudng NFV.

Ngoai ra, thuc thé VNFM 1500 con c6 thé bao gém mach bd truyén 1504 va
mach b6 thu 1505. Bo xir Iy 1501 didu khién hoat dong ctia thyc thé VNFM 1500,
va bd xir Iy 1501 ciing c6 thé duoc goi 1a bd xtt Iy trung tdm (CPU - Central
Processing Unit). B nhé 1502 c6 thé bao gdm bo nhd chi doc va bd nhé truy cp
ngau nhién, va dua ra 1énh va dir liéu téi bo xur ly 1501. Mot phén cua by nhd 1502
con ¢6 thé bao gébm bd nhd truy cip ngiu nhién khéng kha bién (NVRAM -
Non-Volatile Random Access Memory). Cac by phan cua thuc thé VNFM 1500
duoc ghép dbi v6i nhau bang céach st dung hé théng bus 1503, trong d6 ngoai bus
dit 1iéu, hé théng bus 1503 bao gém bus cong sut, bus diéu khién, va bus tin hiéu
trang thai. Tuy nhién, dé mo ta 1o rang, cac loai bus khac nhau trén hinh vé duoc
danh déu 1a hé thdng bus 1503.

Phuong phéap dugc bdc 10 trong cac phuong 4n cua sang ché c6 thé duoc ap
dung cho bd xir Iy 1501, hodc dugce thuc hién boi bo xtr 1y 1501. B xtr ly 1501 ¢o
thé 1a chip mach tich hop va c6 kha ning xu ly tin hiéu. Trong qu4 trinh thyc hién,
cac budc cua phuong phéap néu trén co thé duge thue hién bang cach sir dung mach
16gic tich hop & phan ctng cta bd xir Iy 1501 hoic 1énh dudi dang phan mém. Bo
xtr 1y nédu trén 1501 c6 thé 1a bd xir Iy da ning, bd xir 1y tin hi¢u sé (DSP - Digital
Signal Processor), mach tich hop chuyén dung (ASIC - Application-Specific
Integrated Circuit), mang cong lap trinh dugc dang truong (FPGA - Field
Programmable Gate Array), hoac thiét bi 16gic 1ap trinh dugce khéc, cdng roi rac

hoéac thiét bi 16gic tranzito, hodc bd phan phﬁn cing roi rac. B xu ly 802 ¢o thé
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thuc hién ho#c thuc hién cac phuong phap, cac bude va cac so dd khoi 16gic dugc
bdc 10 trong cac phuong an cua sang ché. B xir ly da ning c6 thé 13 bo vi xir Iy
hoiic bd xit 1y ¢6 thé 1a bat ky bd xir ly thong thudng nao va tuong tw. Céc bude
ctia cac phuong phap duge bdc 16 dya vao cac phuong an cua sang ché ¢6 thé truc
tip duge thuc hién va dugc hoan thanh béi phuong tién bd xi ly giai ma phan
cling, hodic c¢6 thé duge thyc hién va dugc hoan thanh bing cach st dung sw két
hop cua cac moédun phin ctng va phan mém trong bd xr ly gidi ma. Modun phan
mém c6 thé dugc bd tri trong phuong tién luu trit trudng thanh trong linh vuc nay,
nhu b nhé truy cap ngau nhién, bd nhé tac dong nhanh, by nhéd chi doc, bd nhé
chi doc 1ap trinh dugc, b9 nhd dugc lap trinh ¢ thé x6a biang dién, hodc thanh ghi.
Phuong tién luu trit dugce bb tri trong bd nhé 1502, va bd xir ly 1501 doc thong tin
trong bd nhd 1502 va hoan thanh cac bude trong cac phuong phap néu trén véi sy
két hop voi phan cling cia b x1r 1y.

Thuc thé VNFM 1500 dugce dé xuét theo phuong 4n nay cua séng ché thu
nhén thong tin 16i cua thuc thé phan cimg va/hoic phan mém, dé thuc hién qua
trinh xr Iy tdng hop trén céac phan tuong quan ctia thong tin 16i, ma c6 thé thyc
hién quy trinh xir Iy va bo cdo 16i trong mdi trudng NFV. Ngoai ra, do qua trinh
xtt ly tong hop dugc thuc hién trén cac phén twong quan cua thong tin 151, va fhéng
tin 131 tbng hop gidng nhau duge x6a boi phuong tién phét hién canh bao lap lai,
dd chinh x4c va hiéu qua xir 1y 16i duge nang cao.

Fig.16 1a so d6 khdi vé thuc thé bd ddng bd héa theo phuong 4n khéac cia
sang ché. Thyc thd bo ddng b hoa 1600 trén Fig.16 bao gdm b xtt Iy 1601 va bd
nhé 1602. B xtr 1y 1601 duoc ndi véi bd nhé 1602 bing cach sir dung hé thong
bus 1603. _

Bd nhé 1602 duge tao cau hinh dé luu trix 1énh 1am cho bo xtr ly 1601 thyc
hién c4c thao tic dudi day: thu thong tin 15i tbng hop thir nhat duge gui bsi bo
quan 1y ha tAng dugc tao 4o (VIM), trong d6 thong tin 18i téng hop thir nhit bao
gdm thong tin 181 thtr nhét, thong tin 13i thir nhat bao gdm ky hiéu nhén dang thuc
thé 151 va loai 18i, va thong tin 13i thir nhét dugc st dung d& chi bao rang 15i xuat

hién trong thuc thé ha téng tao 4o cac chirc nang mang NFVI thi nhét c6 ky hiéu
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nhan dang thuc thé 13i; va thuc hién quy trinh sira hodc bdo céo 15i theo thong tin
15i téng hop thi nhit; hoic

thu thong tin 181 tong hop thir hai dugc giri bai bo quan ly chirc nang
mang dugc tao a0 (VNFM), trong d6 thong tin 16i tong hop thit hai bao gdm thong
tin 131 th hai, thong tin 1i thr hai bao gbm ky hiéu nhan dang thyuc thé 181 va loai
131, va thong tin 18i thit hai dugc st dung dé chi bao ring 181 xuat hién trong thuc
thé chirc ning mang dugc tao ao (VNF) thir nhét c6 ky hiéu nhén dang thuc thé 15i;
va thuc hién quy trinh stra hodc bao cdo 15i theo théng tin 16i téng hop thir hai.

Thuc thé bd ddng bd hoa 1600 duge dé xuit theo phuwong 4n nay cia sang ché
thu nhan théng tin 1i ciia thure thé phan cimg va/hoic phan mém, dé thuc hién qua
trinh x 1y tdng hop trén cac phén tuong quan ciia thong tin 16i, ma c6 thé thuc
hién quy trinh xtt Iy va bao c4o 18i trong méi trudng NFV.

Ngoai ra, thuc thé bo déng bo hoa 1600 con co thé bao gém mach bo truyén
1604 va mach bd thu 1605. Bo xit Iy 1601 didu khién hoat dong cta thuc thé bo
ddng bd hoa 1600, va bd xir ly 1601 ciing c6 thé duoc goi 12 bd xir 1y trung tdm
(CPU - Central Processing Unit). B6 nhd 1602 c¢6 thé bao gdm bo nhé chi doc va
bd nhé truy cdp ngiu nhién, va dua ra 1énh va dit liéu t6i bd xur Iy 1601. Mot phén
ctia bd nhé 1602 con c6 thé bao gdm bd nhd truy cdp ngiu nhién khong kha bién
(NVRAM - Non-Volatile Random Access Memory). Cac bd phan cua thuc thé bd
ddng bd héa 1600 duge ghép d6i voi nhau bang cach st dung hé thdng bus 1603,
trong d6 ngoai bus dir 1iéu, hé thdng bus 1603 bao gdm bus cong suét, bus diéu
khién, va bus tin hiéu trang thai. Tuy nhién, dé mo ta rd rang, céc loai bus khac
nhau trén hinh v& dugc danh déu 14 hé théng bus 1603.

Phuong phap dugc bdc 16 trong cac phuong an clia sang ché c6 thé dugc 4p
dung cho bd xr Iy 1601, hoac dugc thuc hién bdi b xir Iy 1601. Bo xtr ly 1601 co
thé 14 chip mach tich hop va ¢ kha nang xir Iy tin hi¢u. Trong qua trinh thyc hién,
céc bude cua phuong phap néu trén c6 thé duge thuc hién bang cach sir dung mach
16gic tich hop & phan cimg ciia bo xtr Iy 1601 hozc 1énh duéi dang phin mém. B
xtr Iy 160 néu trén co thé 13 b xir ly da ning, bd xtt 1y tin hisu sé (DSP - Digital
Signal Processor), mach tich hop chuyén dung (ASIC - Application-Specific
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Integrated Circuit), mang cong lap trinh dugc dang truong (FPGA - Field
Programmable Gate Array), hodc thiét bi l6gic 1ap trinh duge khac, cdng roi rac
hodc thiét bi 16gic tranzito, hodc by phan phin cimg roi rac. Bo xur Iy 1601 co thé
thuc hién hodc thuc hién cac phuong phép, cac bude va cac so d6 khéi 16gic duoc
boc 10 trong cac phuong an cua sang ché. B6 xir Iy da ning co thé 1a bo vi xir ly
hodc bd xir Iy c6 thé 14 bt ky bd xir Iy thdng thudng nao va tuong tu. Cac budce
ciia cac phuong phap duge bdc 16 dua vao cac phuong 4n cua sang ché ¢6 thé truc
tiép dugc thuc hién va dugc hoan thanh béi phuong tién bd xir ly giai ma phan
cung, hodc co thé duoc thue hién va dugc hoan thanh béng cach str dung dang két
hop cta cdc médun phan clng va phdn mém trong bd xir ly giai ma. Modun phéﬁ
mém c6 thé duge bd tri trong phuong tién luu trit thong dung trong linh vuc nay,
nhu bd nhé truy cap ngiu nhién, bd nhé tdc dong nhanh, bd nhé chi doc, b nhé
chi doc lap trinh dwoc, bd nhd duge 1ap trinh c6 thé x6a bang dién, hoic thanh ghi.
Phuong tién luu trit dwoc bd tri trong bd nhé 1602, va bo xir ly 1601 doc thong tin
trong bd nhd 1602 va hoan thanh cac budc trong cac phuong phép néu trén véi su
két hop v6i phan cimg ciia bd xit 1y.

Thuc thé bd ddng bd héa 1600 dugc dé xuat theo phuong 4n ndy clia sing ché
thu nhan thong tin 151 cua thuc thé phan cing va/hoic phan mém, dé thyc hién qua
trinh xir Iy tdng hop trén cac phan twong quan ctia théng tin 16i, ma c6 thé thyc
hién quy trinh xtr Iy va béo c4o 16i trong méi trudng NFV. Ngoai ra, do qué trinh
xtr 1y téng hop duoc thuc hién trén cac phan twong quan ciia thong tin 16i, va thong
tin 16 tong hop gidng nhau duoc xéa bdi phuong tién phéat hién canh bao 13p lai,
do chinh xac va hiéu qua xur ly 16i dugc nang cao.

Nguoi ¢o trinh d§ trung binh trong linh vuc c6 thé nhén thuc rang, sy két hop
véi cac vi du duge mé ta trong cac phuong an dugce boc 1§ trong dac diém k¥ thuéat
ndy, cac budc va cac bd phuong phép cé thé dugc thuc hién béi phan cimg dién ti,
phin mém may tinh, hoic dang két hop cua chiing. P& mé ta rd rang tinh c6 thé
trao dbi 13n nhau gifta phan cing va phan mém, phan néu trén da duogc mo ta
chung céc budc va cac cau thanh ciia mdi phuong 4n theo céc chirc ning. Xem cac

chtrc nang duoc thue hién bdi phan cliimg hodc phan mém tuy thudc vao cac chuyén
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dung va thiét ké cac diéu kién rang budc ctia cac giai phap k¥ thuat. Nguoi c6 trinh
dd trung binh trong linh vyc ¢ thé str dung cac phuong phap khac nhau dé thuc
hién céc chirc nang dugc mo ta cho mdi chuyén dung, nhung diéu nay khong nén
duoc xem xét ring viée thuc hién ndm ngoai pham vi clia sng ché.

Céc phuong phép hoic cac bude duge mo ta trong cac phuong an duge boc 16
trong dac diém k¥ thudt nay co thé dugc thuc hién boi phén cuing, chuong trinh
phin mém duge thyc hién béi bd xir 1y, hodc su két hop ctia ching. Chuong trinh
phin mém cé th8 ndm trong bd nhé truy cép ngiu nhién (RAM - Random Access
Memory), bd nhé, bd nhd chi doc (ROM - Read-Only Memory), ROM ¢6 thé 1ap
trinh béng dién, ROM dugc 1ap trinh co thé x6a béing dién, thanh ghi, b dia cimg, b
dia di dong, CD-ROM, hoac bét ky hinh thtrc nao khéac ciia phuong tién luu trit da
duge biét dén trong linh vuc k¥ thuat.

Séng ché duge md ta chi tiét dua vao cac hinh v& kém theo va su két hop voi
cac phuong an vi dy, nhung sang ché khong bi giéi han & day. Céc sira d6i hodc
c4c thay thé twong duong khac nhau c6 thé duoc thuc hién cho cac phuong 4n cua
sang ché bai ngudi co trinh @ trung binh trong linh vyc khoéng tréch khéi ban chét

ctia sang ché, va cac stra doi hodc céc thay thé s& nam trong pham vi cla sang che.
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YEU CAU BAO HQ

1. Phuong phép quan 1y 13i bao gbm céc bude:

thu nhan (301), béi bd quan ly cac chirc nang mang duoc tao 4o (VNFM -
Virtualized Network Functions Manager), théng tin 18i ctia chtrc ning mang duoc
tao ao, thuc thé chirc ning mang dugc tao a0 (VNF - Virtualized Network
Function), trong d6 thong tin 18i bao gdm ky hiéu nhan dang thyuc thé 151 va loai 16i,
trong do6 thong tin 18i dugc sir dung dé chi béo rang 18i xay ra trong thuc thé VNF
c6 ky hiéu nhan dang thyuc thé 13i, trong d6 thuc thd VNF duoc két ndi véi VNFM
bang cach st dung giao dién Ve-Vnfm;

tao (302), bdi VNFM, thong tin 13i tong hop theo thong tin 18i; va

thue hién (303), bdi VNFM, quy trinh stra hodc bao c4o 16i theo thong tin
16i tong hop;

trong d6 budc tao, béi VNFM, thong tin 15i tdng hop theo thong tin 16i bao
gdm cac bude:

xé4c dinh, bdi VNFM, thong tin 18i khéac 13 thong tin 16i twong quan cua
thong tin 151, trong d6 thong tin 16i khac duoc guri boi thyc thé VNF khac ma dugc
tuong quan v6i thuc thé VNF; va

tao, bdi VNEM, théng tin 18i tdng hop ma bao gbm thong tin 16i va théng
tin 18i twong quan.
2. Phuong phap theo diém 1, trong d6 budc thu nhan, béi VNFM, thong tin 16i cua
thuc thé VNF bao gém céc budc:

thu, bodi VNFM, thong tin 18i duoc giri boi thuc thé VNF; hodc

xac dinh, boi VNFM, r%mg 16 xay ra trong thuc thé VNF, va tao, boi
VNEM, théng tin 15i theo 16i cua thuc thé VNF.
3. Phuong phap theo diém 1 hodc 2, trong d6 bude thuc hién, bdi VNFM, quy trinh
stra hodc béo cdo 13i theo thong tin 15i téng hop bao gém céac budc:

xéc dinh, bdi VNFM, theo loai 15i trong théng tin 18i cta thong tin 16i tong
hop hodc loai 16i trong thong tin 16i twong quan cia thong tin 161 tong hop, xem
VNFM c6 bao gém cach thirc stra 18i ma twong tmg véi loai 16i trong thong tin 16i

hoic loai 15i trong thong tin 16i trong quan hay khong; va
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khi VNFM bao gdm cach thic sira 16i ma twong (mg vdi loai 16i trong
thong tin 18i hodc loai 15i trong thong tin 10i twong quan, sira, béi VNFM, theo
cach thire stra 184, 18i cua thye thé VNF va/hoic 16i ctia thyc thé VNF khac; hogic

khi VNFM khéong bao gébm cach thirc sira 16i ma tuong tng voi loai 16i
trong thong tin 16i hozc loai 15i trong thong tin 16i twong quan, gui, bdi VNFM,
thong tin 151 téng hop téi bd ddng bo hoéa.
4. Phuong phap theo diém 3, trong d6 sau khi stra, theo cach thiic sira 161, 16i cua
thuc thd VNF thir nhit va/hosc 16i ciia thuc thé VNF duoc tuong quan véi thyc thé
VNF thir nhat, phuong phap ndy con bao gdm cac budc:

khi stra 16i thanh cong, gui, béi VNFM, tin nhén chi bao thanh cong t6i bd
déng b0 hoa; hoac

khi stra 16i khong thanh céng, gti, béi VNFM, thong tin 161 tong hop t6i bd
ddng bd hoa.
5. Phuong phép theo diém bét ky trong s6 céac diém tir 1 dén 4, trong do:

thong tin 18i con bao gdm it nhét mot trong sb trang thai hoat dong va thoi
gian 16i; va

thong tin 15i tong hop con bao gdm thong tin trang thai 15i, trong d6 trang
thai 16i bao gém it nhat mot trong sb chua duoc xtr 1y, dang dugc xir ly, di duoc
stra, va chua duogc sta.
6. Bd quan ly chtrc ning mang dugc tao ao (VNFM), bo quéan 1y nay bao gbm:

bd thu nhan (1201), dugc tao cu hinh dé thu nhan thong tin 16i cua thuc
thé chtc ning mang duoc tao 4o (VNF), trong d6 thong tin 16i bao gdém ky hiéu
nhén dang thuc thé 13i va loai 13i, trong do6 thong tin 15i duge st dung dé chi bao
rang 16i xay ra trong thuc thé VNF c6 ky hiéu nhan dang thuc thé 15, trong d6 thuc
thé VNF duge két ndi voi VNFM bing cach sir dung giao dién Ve-Vnfim;

bd tao (1202), dugc tao c4u hinh dé tao thong tin 161 téng hop theo thong
tin 16i; va

bo xr ly (1203), dugc tao c4u hinh dé thyc hién quy trinh stra hodic béo céo
18i theo thong tin 15i tong hop;

trong do6 bd tao dugc tao cAu hinh dac biét dé:

xé4c dinh thong tin 18i khac 14 théng tin 16i twong quan cta thong tin 16i,
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trong do6 thong tin 16i khac dugc gii boi thuc thé VNF khac ma duge twong quan
v6i thyce thé VNF; va tao thong tin 16i téng hop ma bao gbm thong tin 16i va thong
tin 161 tvong quan.
7. VNFM theo didm 6, trong d6 bd thu nhan dugc tao cAu hinh dic biét de:

thu thong tin 18i dugc gui boi thyuce thé VNF; hoic

xé4c dinh rang 18i xay ra trong thyc thd VNF, va tao thong tin 15i theo 16i
ctia thyc thé VNF.
8. VNFM theo diém 6 hodc 7, trong d6 bd xit ly bao g@)m bd guri, va b xtr ly dugc
tao cAu hinh d3c biét dé:

x4c dinh theo loai 13i trong thong tin 15i ctia thong tin 13 téng hop hoic
loai 131 trong théng tin 16i twong quan cua thdng tin 161 téng hop, xem VNFM c6
bao gdm cach thic sira 16i ma twong tmg véi loai 16i trong thong tin 16i ho#ic loai
151 trong thong tin 18i twong quan hay khong; va

khi VNFM bao gdm cach thirc sira 16i ma twong tng véi loai 16i trong
thong tin 161 hoic loai 13i trong thong tin 16i twong quan, sta, theo cach thuc sira
131, 131 ctia thuc thé VNF va/hoic 16i cia thuc thé VNF khéc; hodc

khi VNFM khéng bao gdm céch thic sira 15 ma tuong tmg voi loai 10i
trong thong tin 151 hodc loai 15i trong thong tin 15i twong quan, g, bing cach st
dung bd g, thong tin 18i tong hop téi bo ddng bo hoéa.
9. VNFM theo diém 8, trong do bg guri dugc tao cAu hinh dic biét dé:

khi stra 18i thanh cong, gt tin nhén chi bao thanh céng t6i by dong bd hoa;
hoéc

khi stra 18i khong thanh c6ng, giri théng tin 161 tong hop t&i bd ddng bd hoa.
10. VNFM theo mdt didm bét ky trong sb cac diém tir 6 dén 9, trong do:

thong tin 18i con bao gdm it nhit mét trong s trang thai hoat dong va thoi
gian 16i; va

théng tin 18i tong hop con bao gOm thong tin trang thai 161, trong d6 trang
thai 151 bao gdm it nhit mot trong s6 chua duge xir ly, dang duoc xtt ly, da duge

stra, va chua dugc stra.
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FIG. 1

B quan ly ha tang dwgc tao 40 VIM thu nhan thong tin 15i thir
nhét, bao gdm bd nhan dang thyc thé 13i va loai 13i, ctia thyc thé
ha géng tao 4o cac chirc nang mang NFVI, & d6 thong tin 13i thir \/* 201
nhat duoc sir dung dé chi bao 16i xuat hién ¢ thuc thé NFVI thir

nhét c6 b nhan dang thuc thé 13i

!

VIM tao ra thong tin 18i tong hop thir nhét theo thong tin 15i tha
nhat, & d6 thong tin 16i tong hop thit nhat bao gom thong tin 16i 202
thir nhat va thong tin 16i twong quan cta thong tin 16i thir nhat \f

'

VIM thyc hién quy trinh sta hogc béo cdo 13i theo thong tin 13i U 203
tong hgp thtr nhat

FIG. 2
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B quan ly cac chirc nang mang duoc tao 40 VNFM thu nhén
thdng tin 16i thir hai, bao gom bd nhén dang thyc thé 18i va loai
181, cua thuc thé cac chirc ning mang dugc tao o VNF, ¢ d6
thong tin 18i thit hai dugc sir dung 2 chi béo rang 13 xuét hién
trong thyc thé VNF c6 bd nhan dang thuc thé 15i

v

VNFM tao ra thong tin 18i tdng hop thir hai theo thng tin 13i thir
hai

!

VNFM thyc hién quy trinh sira hogc bdo cdo 13i theo thong tin 15i
tong hop th hai

FIG. 3

Bo dong bo héa thu thong tin 18i tdng hop thir nhat duoc - gui boi
bd quan Iy ha tang dugc tao a0 VIM, & d6 thong tin 15i tong hgp
tha nhat bao gom thdng tin 101 thir nhét, thong tin 13i thir nhat bao
gom b6 nhén dang thuc thé 101 va loai 101 va thong tin 15i thir
nhat dwoc st dung d& chi bao rang 15i xuét hién trong thyc thé ha
tAng tao a0 cac chirc ning mang thir nhét NFVI ¢6 bd nhan dang
thuc thé 16i

!

Bo ddng b héa thuc hién quy trinh stra hodic bao c4o 13i theo
thong tin 13i téng hop thi nhit

FIG. 4
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B ddng bd hoa thu thong tin 16i tdng hop thit hai duge giri boi
b quén ly cac chirc ning mang dugc tao 40 VNFM, & d6 thong
tin 13i tong hop tht hai bao gom thong tin 18i thir hai, thong tin 15i
thir hai bao gom b¢ nhén dang thuc the 16i va loai 15i, va thong tin 501

13i thr hai duge st dung dé chi béo ring 15 xuét hién trong thuc J
thé céc chirc ning mang dugc tao do thi nhét VNF c6 bd nhan
dang thuc thé 15

!

B6 ddng bd hoa thuc hién quy trinh sira hodic béo cao 13i theo J 502
thong tin 18i tong hop thi hai

FIG. 5
, - Bo ddng bd hoa
Hg thong ho trg hoat dong va kinh (Orchestrator)
doanh (OSS/BSS) < 606 <
607
Hé théng quén Iy phan
tir 4o (VEMS) B6 quan 1y chirc
» nang mang dugc
Thue thé céc chirc ning tao 4o (VNFM)
mang dugc tao ao (VNF)
605b
May ao (VM)
NFVI -
] B quanly ha
Hypervisor tang dugc tao &o
Hé théng 1o théne van Tt g (VIM)
quan ly fn‘ one Y’-g‘{ Iy 60201 6030 604
phén tir &y °0§) 08 601
(EMS) ’
Phén ciing <
(Hardware) 605a
FIG. 6a
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FIG. 7
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FIG. 8
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FIG. 12
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FIG. 13
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FIG. 14
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FIG. 15
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FIG. 16
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