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MO DAU

Nhu chung ta d3 biét internet 1a mot mang mady tinh toan cau do hang nghin
mang may tinh tu khép moi noi ndi lai tao 1én va lugng thué bao internet taing dot
bién, dimg trude su phat trién manh mé vé sé luong thiét bi mang nhu vay thi nguy
co thiéu hut khong gian dia chi IPv4 1a diéu s& khong tranh khoéi; cung v6i nhitng
han ché trong cong nghé va nhimg nhugc diém cua IPv4 da thic day sy ra doi cia
mot thé hé dia chi Internet méi 1a IPV6 véi ciu trac dinh tuyén t6t hon, hd trg tdt
hon cho multicast, hd tro bao mat va di dong tot hon. Quan diém chinh khi thiét ké
IPv6 1a ting budc thay thé 1Pv4, khong tao ra su bién dong 16n dbi v&i hoat dong
cua mang Internet n6i chung va cua tirng dich vu trén Internet noéi riéng, ddm bao
tinh twong thich tuyét ddi véi mang Internet dung IPv4 hién tai. Nhiing chirc ning
da duoc kiém nghiém thanh cong trong IPv4 s& van duy tri trong IPv6. Nhitng chirc
nang khong dugc str dung trong IPv4 s& bi loai bé va dong thoi trién khai mot sd
chtrc nang mai lién quan dén dia chi, bao mat, va trién khai cac dich vu mai.

Véi lugng khach hang bing rong tai Hai Duong twong d6i 16n (khoang
140.000 thué bao) dé tat ca cac thiét bi dau cudi khach hang nay tuong thich voi
IPv6 1a rat kho vi mot s thiét bi dau cudi khach hang khong hd tro IPv6 vay dé ton
tai va hd tro hai giao thitc IPv4 va IPv6 trén cung dudng truyén thi chung ta can
mot giai phat dé giai quyét van dé nay; tuy nhién viéc chuyén doi IPv4-IPv6 ciing
can mot co ché bao mat; do vay dé tai em nghin ctu 1a “Chuyén doi 1Pv4-1Pv6

s

trong mang bang réng VNPT va khia canh bdo mdt lién quan” ; trong dé tai niy em
nghi ctru sau vé phuong phap chuyén d6i IPv4-IPv6 bang phuong phap Dual Stack;
dual stack con goi 1a co ché chong giao thuc, 1a co ché co ban nhat cho phép nut
mang dong thoi hd trg ca hai giao thirc IPv4 va IPV6, ¢6 dugc kha niang trén do mot
tram Dual Stack cai dit ca hai giao thuc IPv6 va IPv4; 1y do em chon phuong phap

Dual Stack 1a phwong phap nay dé trién khai.



CHUONG 1: BOI CANH, LY DO CAN THIET PHAI TRIEN

KHAI IPV4-1PV6

1.1. CAu tric dia chi IPv4
Dia chi IP duoc chia thanh 2 phan 13 network (phan mang) va phan Host
Dia chi IP ¢6 32 bit nhi phan va dugc chia thanh cac octet (4 cum, 8 bit)
Céc quy tic duoc ap dung khi dit dia chi IP:

- Céc bit phan mang khong dugc phép dit ddng thoi bang 0 ( Vi du: Khong
hop 16 néu dat dia chi 0.0.0.1 véi phan mang 0.0.0 va phan Host 1a 1).

- S& ¢6 mot dia chi mang néu cac bit phan Host dong thoi ¢6 gid tri bang 0
(Vi du: Dia chi 192.168.1.1 c6 thé gan cho Host nhung thay gia tri 0 vao
192.168.1.0 s& thanh dia chi mang va khong thé gan cho Host).

- S& ¢6 dia chi Broadcast cho mang néu cac bit phan Host dong thoi bang 1

(Vi du: Mang 192.168.1.0 c6 dia chi 192.168.1.255 1a dia chi Broadcast).

1T 0 00001179011701170001111T010117001100

— 32 Bits I
NETWORK [[host ]

2 32 Bits E ol
10000011 I 01101100 || 01111010 " 11001100

e Bits w— af— Bils w— af—8 Bils w— ff— Bils w—

131 - 108 - 122 - 204
-f— 8 Bits =3 -=fF——8 Bits I - 8 Bits =3 -wfF— 8 Bits —23»

Hinh 1. 1: Ciu tric dia chi IPv4

1.2. Cu tric géi tin Ipvé trong mang LAN

Giao thire Ipv6 dugce dua ra nham thay thé giao thirc Ipv4 hién nay do d6 nd
gan nhu chi lién quan t6i cac 16p trén trong mo hinh OSI. Pbi véi cac 16p dudi nhu
16p datalink va 16p vat 1y thi khong bi anh hudéng. Géi tin Ipv6 duogc truyén trong
mang ndi bd LAN ¢o céu tric nhu sau:

Phén header va trailer: phan dugc dong goi cua goi tin Ipv6 khi & 16p 2.
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Ipv6 header: phan mao dau cua géi tin Ipvé

Payload (tai trong): mang thong tin cia cac 16p trén.

Link Layer
Trailer

Link layer
Header

Ipv6 Header Payload

Hinh 1. 2 CAu tric khung caa Ipvé6 tai 16p 2 trong mang LAN
1.3. Cac loai dia chi IPv6
1.3.1. Dia chi Unicast
Unicast 1a mét tén moi thay thé cho kiéu dia chi diém - diém di dugc su
dung trong IPv4. Loai dia chi nay dugc str dung dé dinh danh cho mot giao dién
trén mang. Mot goi dit li€u co6 dia chi dich 1a dang dia chi Unicast s€ dugc chuyén
té1 giao dién dinh danh b1 dia chi do.

Dbia chi Unicast dugc chia thanh cac nhom nho nhu sau:

Dia chi Global Unicast: dugc sur dung dé dinh dang céc giao di¢n; cho phép
thuc hién két ndt cac host trong mang Internet IPv6 toan cau. Tinh chét loai dia chi
nay ciing giéng nhu dia chi IPv4 dinh danh mot host trong mang Internet hién nay.

Dia chi Site-local: dugc s dung dé dinh dang cac giao dién; cho phép thuc
hién cac két nét giita cac host trong mang local.

Dia chi link-local: dugc st dung dé dinh danh mot giao dién.

Ngoai ra con c6 mdt sb dang dia chi Unicast khac nhu NSAP address, IPX
address.
1.3.1.1 Pia chi Global Unicast:

CAu truc loai dja chi nay duoc xay dung theo kién trac phin cip 1 rang cu

thé nhu sau:

3 13 bit 8 bit 24 bit 16 bit 64 bit

FP TLA RES | NLAID SLAID Interface ID

Hinh 1. 3: Ciu tric dang dia chi Unicast
Trong do:
001: Dinh dang tién t6 d6i véi loai dia chi Global Unicast



TLA ID: Pinh danh cho nha cung cip cao nhat trong hé théng cac nha cung
cap dich vu (Top Level Aggregation)
RES: Chua str dung
NLA ID: Dinh danh ctia nha cung cip tiép theo trong hé thdng cic nha cung
cap dich vu (Next Level Aggregation)
SLA ID: Binh danh céc Site ctia cac khach hang cudi
Interface ID: Pinh danh cta giao tiép cia cac host trén mang trong site ctia
khach hang cudi; Pinh danh nay xac dinh theo chuidn EUI-64.
Nhu vay, loai dia chi Global Unicast dugc thiét ké phan cép, c4u tric cua no
duogc chia thanh 3 phan :
48 bits Public Topology
16 bits Site Topology
64 bits dinh danh giao dién
Trong mdi phan c6 thé chia 1am nhiéu cp con, hinh sau minh hoa ciu tric

phan cap nay:

] ) 18 bits Site . . .
48 bitz Public Topology Topology 64 bits Interface Indentifier
T T T
P e T
.--"f-- ----\-"‘-- ----\-""‘--.
-____.-“' -\-""--\.__\___ ---\-""‘--.___
- B bi ] q
oo 13 bR TLAID RES 24 bits NLA 1D 16 bits Subnet
T T
o ., -
o st .
T - / MH""\-\.
MLA1 Site 1D SLAT Subnet
nbits 34 - n biE~—_ n bits )E’:T'I\Ensxm
- - -
MLA Site ID SLAY Subnet
mhbits 24 -n-mbits m bits16 - n - m bitz

Hinh 1. 4: Ba phén ciia chia chi Unicast
1.3.1.2. Pia chi Local Unicast:
bia chi don hudng dung ndi by, dugc str dung cho mot td churc ¢o mang may
tinh riéng (dung ndi bd) chua két ndi véi mang Internet nhung sin sang két ndi
mang khi can. Pia chi nay chia lam hai loai 1a dia chi Link Local va Site Local.

Dia chi Link Local:



10bits 54 bits . 64 bits

Y

1111 111010 000...000 interfaca ID

Hinh 1. 5: Ciu tric cia dia chi Link-local nhw sau
Céu truc dia chi Site Local:

10bits | 388bits 16 bits 84 bits

Y

1111 1110 11 000...000 | SubnetID interfaca ID

Hinh 1. 6: Céu truc dia chi Site-local
Nhu phan trén da trinh bay, mot giao dién c6 thé gdm nhiéu loai dia chi khac
nhau. Hinh sau minh hoa cac loai dia chi dugc gan cho mot host néi chung khi thyc

hién két nét toi mang Internet IPv6 (vi du mang 6Bone):

6 BONE

Global Unicast (3ffe::/16)

_I_-___,. |
Rofter e local Unicast (FFEC::/10)
Link-local Unicast (FE80::/10)

Site-local (FFEC::/10) Site-local (FFEC::/10)
Link-local (FEB0::/10) Link-local (FE80:4/10)

Host A Host B

Hinh 1. 7 Céc loai dia chi cAn gan d6i véi mét Site vao mang IPv6
1.3.2. Dia chi Unicast theo chuin IPX
La giao thirc két ndi khong tin cdy (connectionless), dung trao ddi cac goi sd
li¢u gitra cac mang. Giao thirc co ban trong hé diéu hanh Novell Netware. Dia chi

nay gdém hai phan: 6 byte dau chta dia chi giao tiép, 4 byte sau chua ID cia



segment (tuong tu subnet trong IP). Cau tric cua dia chi IPX theo chuin cua dia chi

[Pv6 c6 dinh dang nhu sau:

7 bit 121 bit

0000 010 Ty dinh nghia

Hinh 1.7 Céu tric dia chi IPX theo Ipv6

Chi tiét vé loai dia chi IPX theo chuin IPv6 chua dugc xac dinh vi con dang
trong giai doan nghién ctru.
1.3.2.1 Pia chi anycast

Trong giao thirc IPv6, dia chi anycast khong ¢ cdu tric dic biét. Cac dia chi
Anycast ndm trong mot phan khong gian cta dia chi unicast. Do d6, vé mit ciu triic
dia chi Anycast khong thé phan biét véi dia chi Unicast. Khi nhiing dia chi Unicast
duogc gan nhiéu hon cho mot giao dién no tr¢ thanh dia chi Anycast. bdi véi nhiing
node dugc gan dia chi nay phai dugc cau hinh véi y nghia cua dia chi anycast.

C6 mot loai dia chi anycast dac biét dugc st dung dé dinh danh cho mot

subnet. Cau truc cua loai dia chi nay nhu sau:

N bit 128 —n bit
Subnet prefix 000...00
Hinh 1. 8 Céu tric dia chi anycast

Phan subnet prefix trong cAu trac dia chi nay xac dinh mdt lién két cu thé.
Tinh chét cua loai dia chi anycast giong voi dia chi unicast link-local gan cho cac
giao di¢én trong dophan dinh danh giao dién dugc dat 1a 0.

Loai dia chi nay duoc st dung cho nhitng node can giao tiép dong thoi véi
mot tip cac router trén mang. Vi du nguoi dung di dong c6 nhu cau dong thoi ciing
mot lc giao tiép vai cac may cd dinh va véi cac may trong mang di dong.
1.3.2.2. Pia chi Solicited-Node

Dang dia chi nay tao diéu kién cho qua trinh phan giai dia chi cua cac node
trong mang mot cach hiéu qua hon, ciing 13 gitp cho qua trinh dinh tuyén thuc hién
hiéu qua hon. Trong Ipv4 cac khung mang ndi dung phén giai dia chi ARP Request

dugc giri quang ba tai 10p 2 trong mang tGi tit ca cac node trén phan doan mang d6
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cho du node d6 khong str dung giao thirc Ipv4. V&i Ipv6 qua trinh phan giai dia chi
dugc thyc hién bang cac ban tin tim hang xém (Network Solicitation). Tuy nhién
thay bang viéc sé dung cac ban tin tim kiém hang x6m véi dia chi dich 1a dia chi
Multicast cho ti ca cac node trong pham vi link-local bang cac ban tin ¢ dia chi
dich 1a Multicast Solicited-node. Piéu nay s& han ché sb luong node trong pham vi
link-local phai nhan cac ban tin phan giai dia chi. Pia chi multicast Solicited-node
bao gdm 104 bit dau c6 dang FF02::1 t6i FF00::0/104 va 24 bit cudi cua dia chi
Ipv6 s& dugc phan giai.

Két qua cua viéc st dung dia chi multicast dang Solicited-node 1a sy phan
giai dia chi trong mot ké ndi hiéu qua hon do khong phai tit ca cac node trong mang
déu phai nhan ban tin yéu cau dia chi. Trong thuc té do méi quan hé gitta dia chi
MAC trong mang Ethernet va phan nhan dang giao dién trong dia chi Ipv6 nén dia
chi multicast Solicited-node dong vai tro nhu mdt dia chi unicast gid (pseudo-
unicast ).

1.5. Két luan Chuwong 1

Chuong nay di dua ra sy han ché ctia IPv4, nhitng van dé can thiét phai
chuyén doi sang IPv6, trong ndi dung chuong dua ra cau trac, phan bd ca cach danh
dia chi IPv6, cac tinh nang va céac loai dia chi IPv6 mang tinh uu viét hon dia chi

IPv4.



CHUONG 2: CAC GIAI PHAP CHUYEN POI HA TANG TU

IPV4 SANG IPV6
2.1. Muc dich chuyén d6i IPv4 — IPv6

Giao thuc Ipv6 c6 nhidu wu diém vuot troi so v6i IPv4, dap mg dugc nhu
cau ph trién cua mang Internet hién tai va trong twong lai. Do d6, giao thirc IPv6 s&
thay thé IPv4. Tuy nhién, khong thé chuyén d6i toan bd cac nat mang IPv4 hién nay
sang IPv6 trong mot thoi gian ngan. Hon nita, nhiéu Gng dung mang hién tai chwa
ho tro IPv6. Tir d6 dit ra yéu cau ddi voi cac cu thé chuyén ddi:

Viéc thir nghiém IPv6 khong anh huéng dén cac mang IPv4 hién dang hoat
dong két n6t va cac dich vu IPv4 tiép tuc hoat dong binh thuong.

Hi¢u nang hoat dong cua mang 1Pv4 khong bi anh hudng. Giao thic IPv6
chi tac dong dén cac mang thir nghiém.

Qua trinh chuyén d6i dién ra timg budc. Khong nhét thiét phai chuyén doi
toan by cac nut mang sang giao thirc mai.

Céc co ché chuyén doi phan thanh 3 nhom:

Két ndi cac nut mang Ipv6 qua ha tang Ipv4 hién c6. Co ché nay goi la:
Puong ham (Tunnel).

Két ndi cac nit mang Ipv4 véi cac nat mang Ipv6. Pay 1a co ché chuyén
dich (Translation).

Thuc hién hoat dong song song ca Ipv4 sang Ipv6 trén mdi nit mang. Co
ché nay goi 12 Dual Stack.

Trong co ché duong ham c6 cac co ché sau:

Puong ham ciu hinh bing tay.

Puong ham tu dong: Puong him 6to4, dudong hadm 6overd, Compatible Ipv4
(twong thich Ipv4), ISATAP, Tunnel Broker.

Trong co ché chuyén dich c6 cac co ché:

BIS (Bump into the Stack)

DSTM (Dual Stack Translation Mode)

NAT-PT (Network Address Translation — Protocol Translation)



SOCKs

TCP-UDP Relay

Trong chuong nay s& tap trung phan tich mot sd co ché dugc str dung phd
bién:

Puong ham 6to4

DPuong ham ISATAP

Dual Stack
2.2. Co ché Dual StacK

Dual Stack con goi 1a co ché chong giao thirc, 14 co ché co ban nhit cho phép
nut mang dong thoi hd tro ca hai giao thic Ipv4 va Ipv6. Co duoc kha ning trén do
mot tram Dual Stack cai ddt ca hai giao thuc Ipv6 va Ipv4. Tram Dual Stack s€ giao

tiép bang giao thic Ipv4 véi cac tram Ipv4 va bang giao thuc lpv6 véi cac tram

Ipv6.
IPvd-IPv6 Dz
Application SEIVET
Data
I I / !
TCP uppP
A ,.-rI
IPv4 IPv6
Stack Stack
A
Protocal ID | Protocol 1D
(Ethernet) 0x0800 v I 0x860D (Ethernet)
Network (Ethernet) A

Hinh 2. 1: Chdng hai giao thirc



2.2.1. Ciu hinh dia chi

Do hoat dong cuia ca hai giao thirc, nut mang kiéu nay can it nhat mot dia chi
[Pv4 va mot dia chi IPv6. Dia chi IPv4 c6 thé dug ciu hinh truc tiép hoac thong qua
co ché DHCP. DPija chi IPv6 duoc ciu hinh truc tiép hoac thong qua kha nang tu
dong cAu hinh dja chi.

Dual stack dap tng duoc hau hét cac yéu cau vé phan giai DNS va lwa chon
dia chi. Trang thai mac dinh ma m{t nut phai quan sat 1a cac cau hoi DNS phai du
dinh phan giai cho dija chi Ipvé6 trude tién, va néu khong hop 18 s& quay troi lai dia
chi Ipv4. Cac node st dung co ché cua Ipv4 (vi du DHCP) dé yéu cau cac dia chi
Ipv4 va sit dung cac co ché giao thirc Ipv6 (vi du tu cu hinh dia chi khong trang
thai) dé yéu cau dija chi Ipv6.

2.2.2. Dich vu cung cdp tén mién (DNS)

DNS (Domain Name Service) duoc st dung trong ca Ipv4 va Ipv6 dé anh xa
gifra t€n may va cac dia chi. Mot ban ghi tai nguyén mdi goi la A6 dugc dinh nghia
cho Ipv6 véi su hd tro ciia mot ban ghi trude day goi 1a AAAA. Nt mang hd tro
cac tng dung véi ca hai giao thirc. Chuwong trinh tra cru tén mién co thé tra ciru
d6ng thoi ca cac truy van kiéu A 13n kiéu AAAA (A6). Néu két qua tra vé 12 ban ghi
kiéu A, tmg dung s& st dung giao thirc Ipv4. Néu két qua tra vé 1a ban ghi A6, img
dung sé& sir dung giao thtrc Ipv6. Néu ca hai két qua duoc tra vé, chuong trinh sé& lya
chon tra vé cho ung dung mot trong hai kiéu dia chi hodc ca hai. Néu n6 tra vé ca
hai thi bo phan giai co thé lwa chon str dung thtr tu dia chi Ipv6 trudc hoac Ipv4
trudec.

2.3. Pwong ham IPv6 qua Ipv4

Puong hdm cho phép két ndi cac nat mang Ipv6 qua ha ting dinh tuyén Ipv4
hién c6 vi viy cho phép céac luu luong Ipv6 duoc mang qua Ipv4. Dudng ham 1a
chién lugc trién khai quan trong cho ca ISP va cac cong ty trong mang dong ton tai
Ipv4 va Ipvé.

Puong ham gitp cho cac cong ty c6 thé lién hoat dong véi cac mién Ipv6 bi
cach ly thong qua céu trac Ipv4 hién tai ctia ho hodc dé két ndi véi mang Ipv6 tir xa
nhu 14 6Bone.
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Hinh 2. 2: Trién khai cic dwong ham Ipv6 thong qua Ipv4

C6 mét sd co ché duong ham duogc str dung thong dung nhu sau:

Céac duong ham tao thil cong nhu dudng ham Ipv6 duoc ciu hinh bang tay.
Cac duong ham tu dong : 6to4, Tunnel Broker, ISATAP, ...
* Pwong him cau hinh tu dong:

Pic diém ctia duong ham ty dong 1a dia chi diém cudi dudng ham duoc xac
dinh mdt cach ty dong. Puong hdm dugc tao ra mot cach tu dong va cling ty dong
mat di.

a) Co ché 6to4

6to4 vé ban chét 13 mot co ché duong ham tu dong router dén router, cho
phép két nbi cac mang Ipv6 véi nhau thong qua ha tang Ipv4 ngin cach, cho phép
cac mién Ipv6 cach ly ¢ thé dugc ndi v6i nhau thong qua mang Ipv4. Co ché nay
duoc cai dit tai cac router ¢ bién cia mang. Moi mién Ipv6 phai c6 mot router Dual
Stack ma né nhan dang duong ham Ipv4 bdi mot tién td duy nhat trong dia chi Ipve.

bia chi Ipv6 st dung trong cdc mang 6to4 cd cau tric dic biét va duoc cép
phat riéng mot 16p dia chi c6 tién té FP = 001 va gia tri truong TLA = 0x0002 tao
thanh tién t6 dia chi 2002::/16. Mdi mang sé& c6 tién t6 chuyén d6i mang hinh thanh
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bang cach két hop 16 bit tién t6 chung véi 32 bit dia chi Ipv4 cua router twong tng.
Tién t6 nay c6 do 16n 48 bit va c6 thé biéu dién dudi dang 2002:VAADDR::/48.
V4ADDR (dia chi Ipv4) dugc hién thi dang hé s6 16 dang abcd:efgh.

6to4 router ‘ 7 6to4 router

N
IPV6 ﬁ / 1pya b ~IPve
network S Y network j
X o

192.168.30.1 Network prefix:

Network prefix:

2002:c0a8:6301::/48 . 2002:c0a8:1e01::/48

Hinh 2. 3: Co ché 6to4

Khuon dang cua mét dia chi 6to4 nhu sau:

FP TLA Ipv4ADDR SLAID Interface ID

Hinh 2. 4: Khuon dang dija chi 6to4

Host 6to4: Bat ky mot host Ipv6 nao dugc cAu hinh it nhit mot dia chi 6to4
(dia chi global véi tién t6 2002::/16). Cac host 6to4 khong yéu cau cau hinh bang
tay va stir dung co ché tu cAu hinh dia chi.

Router 6to4: Mot router 6to4 sir dung giao tiép duong ham 6to4 va duoc st
dung dic trung cho viéc chuyén luu luong cé dia chi 6to4 giita cac host 6to4 trong
mot site hoac cac router 6to4 khac hoac router chuyén tiép 6to4 trén mot 1ién mang
Ipvd  (nhu  Intemet). Router nay thyc hién ma hoa/giai ma
(encapsulation/decapsulation) goi tin va c6 thé thém yéu cau cdu hinh bang tay.

Co ché hoat dong:
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Type: native IPv6 Type: IPv6 in IPv4
Dst: 2002:c0a8:1e01::1 Dst: 192.168.30.1

192.168.30.1

Hinh 2. 5: Co ché hoat dong 6tod

Khi c6 mot gobi tin Ipv6 voi dia chi dich ¢6 dang 2002::/16 dugce gui dén mot
router 6to4, router 6to4 tach dia chi Ipv4 (dia chi Ipv4 vira tach dugc chinh Ia dia
chi Ipv4 ccuar router 6to4 dich), boc géi tin Ipv6 trong goi tin Ipv4 véi dia chi dich
la dia chi Ipv4 vura tach dugc. Sau do, cac goi tin sé dugc chuyén tiép trén ha téng
Ipv4. Khi router 6to4 dich nhan duoc goi tin, goi tin Ipv6 s& duogc tach ra va chuyén
dén nat mang Ipv6 dich.

b) Co ché ISATAP (Intra-Site Automatic Tunnel Addressing Protocol)

ISATAP tam dich 14 “giao thic danh dia chi duong ham ty dong trong site”,
1a co ché chuyén doi twong ty nhu dudng ham 6to4, cho phép viéce trién khai tir cac
node Ipv6 trong mang Ipv4 dd c6. Nhung trong co ché nay c6 it nhat mot dau cudi
1a tram (vi du nhu may tinh.

DPuong ham ISATAP c¢6 sian cho viéce sir dung thong qua cic mang truong so
(campus) hoidc cho viéc chuyén ddi cac site cuc bd. ISATAP cung cip viéc dinh
tuyén Ipv6 trong ca hai mién dinh tuyén Ipvé6 site-local va global va dudng ham ty
dong qua céac vi tri ciia mang Ipv4 ctia mot site ma khong can sy hd trg cua bat ky
mang Ipv6 gdc nao.

ISATAP cung cép cac tinh ning sau:

- Cho phép trién khai cac host Ipv6 trong céc site Ipv4 ma khong can mo
rong tai gateway bién. Nhu vy no c6 cac kiéu cdu hinh: tram dén tram, tram dén
router, router dén tram.

- Hb trg ca hai kiéu cu hinh. dia chi: kiéu khong trang thai va kiéu bﬁng tay.
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- Ho tro cac mang riéng (private) Ipv4 va mang toan cuc (global) Ipv4.
Truyén céac goi tin Ipv6 thong qua cac lién két ISATAP:

Céc lién két ISATAP truyén géi tin Ipv6 thong qua dudng ham ty dong bang
viéc su dung cAu trac Ipv4 nhu 1a mét tﬁng lién két. Goi tin Ipv6 dugc bao boc tu
dong trong go1 tin Ipv4.

CAu triic ctua bd nhan dang giao tiép ISATAP:

Viéc tao dia chi ISATAP tuén theo mét quy trinh nhat dinh, d4u tién bd nhan
dang giao tiép ISATAP duoc tao ra bang viéc st dung dia chi Ipv4 dang:

::0:5EFE:32bit Ipv4 (32bit Ipv4 duoc chuyén hé s6 16). Bo nhan dang giao
tiép nay 1a duy nhat mot cach cuc bo, nd sir dung dé tao ra dia chi ISATAP link-
local va voi dia chi d6 n6 c6 thé truyén tin véi router ISATAP. ISATAP st dung
mét tién to mang 64 bit dé tir 6 cac dia chi ISATAP duoc tao ra. BO nhan dang
giao tiép 64 bit dugc tao ra boi viéc két hop 0000:5EFE va dia chi Ipv4 ciia nut
Dual Stack.

Cac dia chi ISATAP: Link-local, site-local, and global dugc tao ra mét cach
chinh xac (vi du bang viéc tu ciu hinh hodc cdu hinh bang tay). Vi du:
3FFE:IA05:510:1111:0:5EFE:8CAD:8108 c6 mot tién t6

3FFE:1 a05:510:1111::/64 va bd nhan dang giao tiép ISATAP 1a dia chi Ipv4
nhing: “140.173.129.8”. Dia chi trén c6 thé viét cach khac 1a:

3FFE:1A05:510:1111:0:5EFE:140.173.129.8. Va dia chi ISATAP Link
Local va Site local twong tng:

FE80::0:5EFE:140.173.129.8 (10 bit dau tién 1a 1111111010)
FECO0::1111:0:5EFE:140.173.129.8 (10 bit dau tién 1a 1111111011 va 16 bit dinh
danh mang con 14 1111 1111 1111 1111 dang nhi phan).

Router ISATAP:

Viéc sir dung dia chi link-local ISATAP cho phép cac host Ipv6/Ipv4 truyén
tin véi nhau trén ciing mot mang con Ipv4, nhung khong truyén tin dugc véi cac dia
chi ndm trén mang con (subnet) khac. Dé truyén tin dugc ra bén ngoai mang con thi
sit dung dia chi global. Cac host sir dung dia chi ISATAP phai dinh dudng ham cac

g6i tin tir router ISATAP. Cau hinh nay dugc mé ta nhu hinh sau:
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Hinh 2. 6: ISATAP Router

Mot router ISATAP la mét router Ipvo6 thuc hién cac chirc nang sau:

Chuyén cac goi tin gitta cac host ISATAP trén mdt mang con logic (mot
mang Ipv4) va cac host trén cung mang con khac. Cac mang con khac co thé 1a
mang Ipv4 hodc mang con trong mot mién (domain) Ipve.

2.4. Co ché dich dia chi (address translation)

Trén day da nghién ciru cac phuong phap chuyén doi tir Ipv4 sang Ipv6 bang
cac dudng ham ty dong va cdu hinh bang tay. Cac phuong phap trén duoc str dung
trong truong hop cac tram (host hodc router) Ipv6 phai két ndi voi nhau thong qua
mang Ipv4. Riéng co ché dich dia chi lai thyc hién viéc chuyén dbi giira hai mang
nam ké nhau va thyc hién truyén tin gitta host chi ¢6 Ipv4 va cac host chi co Ipve.
Sau day 12 mét s6 chuyén doi thong dung cho loai nay.

+ DSTM (Dual Stack translation stack mechanisM)

DSTM 1a “co ché chuyén ddi chong giao thirc”, dya vao viée st dung céc
duong ham Ipv4 qua Ipv6 dé mang luu lwong trong mot mang Ipv6 va cung cap mot
phuong phap dé cap phat mot dia chi Ipv4 tam thoi t&i cac nat c6 kha nang hd tro ca
Ipv4 va Ipv6 (nut Ipv4/Ipv6). DSTM ciing dong thoi 1a mot cach dé tranh viée st

dung NAT trong viéc truyén tin voi cac niit va cac ung dung Ipv4.
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Hinh 2. 7: Mo hinh hoat dgng cia DSTM

2.4.1. Cdu triic mpt DSTM

May chu DSTM(DSTM Server):

Cép phat dia chi Ipv4 trong mang Ipv6 cho cac may khach (client).

May khach DSTM (DSTM Client):

La chuong trinh chay trén may khach ma né yéu cau dia chi Ipv4 tir may chu
DSTM.

Gateway (Tunnel End Point - TEP):

Pay 1a diém cudi duong ham thyc hién cong viéc ma héa/ giai ma goi tin.

DSTM Host:

- HO tro 1pv4/lpve.

- Yéu cau va ty cdu hinh dia chi Ipv4.

- Thiét 1ap dudong ham 4over6 vé phia TEP.
2.4.2. Hoat dpng cua cac nut DSTM

Céach xac dinh ltc nao thi can mot dia chi Ipv4:

- Ipv4 1a két qua ctia mét truy van DNS (DNS Query)

- Mot ing dung md mot cong Ipv4.

Céch dé cau hinh Ipv4:

Yéu cau mot dia chi/cong Ipv4 tir DSTM Server

- C4u hinh giao tiép 4over6 véi gia tri Ipv4 vira nhan duoc.

- Chuyén tat ca luu lugng Ipv4 t6i giao tiép 4over6

Cach nit biét duge dia chi TEP:
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- C4u hinh tinh.

- Hoc tur goi tin tra 101 DNS (DNS Answer) cua may phuc vu DNS.
2.4.3. Hoat dpng ciia DSTM TEP

Cach né dugce cau hinh:

- C4u hinh bang tay (khong dugc khuyén nghi)

- Thong qua may chu DSTM

- Céu hinh dong.

DSTM TEP céu hinh viéc 4nh xa Ipv4 va Ipv6 va cong

2.4.1.4. Hoat dong ciia May chu DSTM

Sau khi nhan dugc goi tin truy van thi may chit DSTM tra lai v6i cac tham sd
(Ipv4, cong, TEP, khoang thoi gian (Duration)) va luu giit ban anh xa gitra Ipv4 va
Ipv6.
2.5. Bién dich NAT-PT (netwokr address translation - otocol translation)

NAT-PT la co ché “chuyén doi dia chi mang —chuyén d6i giao thic mang”,
mo ta mot bd chuyén d6i IPv6/Ipv4. NAT-PT cho phép cac host thuan IPV6 (tirc 1a
chi nam trong mang IPV6) va truyén tin v4i cac host thuan Ipv4 va nguoc lai.

Thiét bi NAT-PT duogc cai dat tai bién gitra mang Ipv4 véi IPv6. Co ché nay
khong doi héi cac cAu hinh dic biét tai cac may tram va sy chuyén doi g6 tin tai

thiét bi NAT-PT hoan toan trong sudt voi ngudi dung.

NAT-PT (v&i cac dai dia
chilPv4)

IPv4-C

W | .pm
= )

Mang IPv4

Mang IPv6
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Hinh 2. 8: NAT-PT

MJi thiét bi duy tri mdt tap cac dia chi IPv4 dung dé anh xa cac yéu cau dia
chi [Pv6.

NAT-PT c6 thé mé rong thanh NAPT-PT tirc 1a thém kha ning dich sb hiéu
cong. NAPT-PT cho phép sir dung mét dia chi IPv4 cho nhiéu phién 1am viéc khac
nhau.

NAT-PT ciing NAT trong Ipv4 khong c6 kha nang hoat dong vé1 cac goi tin
c6 chira dia chi trong phan tai tin. Do do, NAT-PT di kém véi co ché cong tang ing
dung ALG (Application Layer Gateway). Co ché ndy cho phép xir 1y cac goi tin
g v6i timg dich vu nhat dinh nhu DNS hay FTP, ...

2.6. Két luan Chuong 2

Trong chwong nay da gidi thiéu mot s6 co ché chuyén doi img véi timg nut
mang: Tunnel; Translation; Dual Stack, bién dich NAT-PT; phan tich wu nhugc
diém cua cac co ché chuyén d6i; phuong phap gan dia chi va gan cdu hinh tu dong

trong qué trinh chuyén doi tir IPv4 - IPV6.
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CHUONG 3: CHUYEN POI IPV4 - IPV6 TRONG MANG

KHACH HANG VNPT HAI DUONG
3.1. Chuyén doi IPv4 — IPv6 trong mang bing rong VNPT
3.1.1 Mé hinh cung cép dich vu internet tai vapt Hii Duwong.

VNPT Hai Duong la don vi truc thudc tdp doan VNPT, cung cép cac dich vu
cia VNPT tai dia ban Hai Duong. Theo chii truong phat trién cua tap doan hién tai
VNPT Hai Duong di quang héa tat ca dudng truyén Internet dén nha khach hang,
hoan thanh muc ti€éu 100% k/h cua VNPT st dung cac goi1 FTTH.

VNPT Hai Duong c6 37 thiét bi UPE, 3 thiét bi AGG tao thanh cac ring
MAN-E ndi tinh dung luong céc ring tir 30G dén 50G. 3 AGG c6 500G két ndi dén
5 BRAS thudc mién VN2 ciia Core VNPT. Cung hé théng mang quang truy nhap
ndi tinh, VNPT Hai Duong da trién khai cung cép dich vu Fiber dén gan 140.000
khach hang bang hé théng GPON.

Luu luong Internet tir cic BRAS thong qua hé chuyén mach nhin MPLS
trong mién MAN-E s& dén cdc UPE. Cac OLT GPON két ndi dén UPE bang céc
giao dién 1G hoic 10G, mdi UPE dugc quy hoach mdt VLAN riéng cho Internet dé
thuén loi cho qua trinh khai thac va xtr 1y 16i. Thong qua mang quang thu dong, cic
ONU két ndi vé OLT, ONU st dung ddng nhat VLAN 11 dé truyén tai két ndi OLT
— ONU. Céac ONU sir dung phwong phap PPPOE xac thuc voi 16p trén dé nhan IP tir
BRAS va é&p cac gidi han luu lugng theo géi da dang ky.

ONU VNPT Hai Duong st dung chi yéu la ONU Igate do VNPT
Technology san xuat, Router nay c6 cau hinh manh, dap tng duoc Ipv6 — Ipv4 Dual

— stack.
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Hinh 3. 1: M6 hinh cung cép dich vu Internet VNPT hii Dwong.

Véi tap khach hang ngdy cang mo rong va yéu ciu cao vé chat luong dich
vu, cing su hudng phat trién cua Internet toan cau, VNPT néi chung va VNPT Hai
Duong néi riéng dinh huéng trién khai Ipv6 dén tat ca khach hang, phuong thirc
cung cép 1a Ipv6 — Ipv4 Dual — Stack.

3.1.2 Phwong dn cung cdp Ipv6 — \pv4 Dual — Stack dén khdch hang

Ap dung cac phuong phap dinh tuyén nhu trong mé phong, IPv6 va OSPFv3,
IPv4 va bat OSPFv2, két hop véi DHCPv6 tai cac BRAS, hién tai VNPT Hai
Duong di cung cép thanh cong dén mdi ONU mot Ipv6/60. Cac thiét bi két ndi truc
tiép véi ONU duogc cap mot Ipv6/64.
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~
-
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1Py4 address: 113 179 240 56/3
DNS 2001:ee0:26:26
DNS 8833
IPvE Address: 2001:0e20:439e:Tc09:607:133c:209c1:34b4/64
Default Gateway - 123 29 4 103
DHCPG prefix delegation’ 2001-a20-43a%¢160-/60
1PvE Address Link Local 1280-6017-133c:29¢1:34b4/10
DNS:192.168.1.1
DINS 2001 €026 26 |Pu4 192 158 1 100 sub
1Pv6 Address 2001 ee0-43a3 c160-cdad-4ada f805:9a1f Defaull gateway . 132.165.1.1

IPv6 Link local fe80::1

Hinh 3. 2 Mé hinh cung cip Ipv6-I1pv4 Dual Stack tai VNPT Hai Dwong.

G NN CRGCI DN W X | @ My Be-GoogeBibe X | % EVEFTapuony 2 @ wovowr x4 - 8 x
€ 5 O i ot | 1916811 &0
VNPT Technology ¥

A MEMBER OF VNPT

Mok Protsca Seecton. 1Br41Pvd Dul Sack) ™
Entu Sorvies Dasespton: [ppse vapd

o tgoud sanin, acbar v B07 1P Pricely s 802 10 VLA D
Faruntagged servcs, set 11 5o B2 1P Proety and 802 10 VLAN 10

Entur 30217 Prseny P
vt $0210 VLAN 1D [0-8094) "
FPF Usamarms sed Fassword

Auhenscaton M
PP MTU Size [576-1402] 1452

Hinh 3. 3 : CAu hinh thiét bi ddu cudi dé trién khai Ipv6- Ipv4 Dual — Stack
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Device Info

Devica Info.

Product name: iGate GVI40
Symmstric CPU Threads: B
Build Timestamp.

Software Varsion:
Uptime:

This informmation reflects the current stalis of your WAN connecdon n
S

Type
nteriace Name

P Version
Connection Stanus
Ontine Duration

P Address

Subnet Mask

Dol Gateway
Primary DNS Servee
Sacondary DNS Server
LAN P Address
DarTima: Too May 1207 2 1A 302

PV Indormation

Type

imtsriace Nome

1P Version

[Cannection Status
(Onfine Durstion

1Pt Address

1PG Address Link Local
Default Routar

Primary DNSE Server
Sacandary BN Server
[WAN Delegated Prefic
LAN Delegatid 1Pvé Addrass |2

Hinh 3. 4 : Cac dia chi IP cAp cho ONU chay Ipvé6- Ipv4 Dual — Stack

BN CAWINDOWS\system32icmd . exe - m} ¥

: Home

Hinh 3. 5: Ipv6- Ipv4 Dual — Stack tai cac PC cua khach hang.

Sau khi chuyén d6i Ipv6- Ipv4 Dual — Stack dén k/h, kiém tra két ndi Ipv6 va

Ipv4 dén cac server trong va ngoai nudc.
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est your IPv6 connectivity.

Summary | [Tests Rom | [Shore Resalts  Contact] [Other TPV 5tes or the elp Desk |

Your IPv4 address on the public Internet appears to be 113.179.240.56

Your IPv6 address on the public Internet appears to be 2001:ee0:43a3:c160:883e:795b:a69b:80a3

Your Internet Service Provider (ISP) appears to be VNPT-AS-VN VNPT Corp

Since you have IPv6, we are including a tab that shows how well you can reach other IPV6 sites, jnor it

HTTPS support is now available on this site.

@@ Your DNS server (possibly run by your ISP) appears to have IPVS Intemet access.

1 0/1 O for your IPV6 st

Click to see Test Data

Your readiness score
are forced 10 go IPv6 only

ty and readiness, when publishers

« + o X
€« e * @ :
Tast 1P| [FAa] [ wirors stots

5 s LY
test-ipv6.com mirrors @

These are the known publicly accessible mirrors for test-ipv6.com.

V-QQQOQQOQOQOOQQQOQQ;

IR

Hinh 3. 6: Kiém tra két ndi ipv6 ipv4 dén cac diém test trong va ngoai nuéc
3.2. Céu hinh dinh tuyén ipv4 — ipv6 dual-stack trong méi truong gia lap.
Thuc hién gia 1ap mang VNPT-KH Céu hinh Ipv4 — Ipv6 Dual — Stack gom
3 router va 3 may cha dual- stack. Xay dung dinh tuyén trong mang st dung IPv6
va OSPFv3, cac router bat dual — stack bé‘mg cach cAu hinh IPv4 va OSPFv2. Cac
may chu dual- stack thuc hién guri ca goi [Pv4 va 1Pv6 qua mang VNPT-KH.
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VNPT -KH
2001:0DB8:CAFE::/48

2001 COBB.CAFE -ADO2:184

Ser 0O/ 2001:0088.FEED 0001 /64
Link 10 ISP

Fa 00
2001 0088 .CAFE 0001:/64 2001 :0088.CAFE 0003 /64 20010088 FACE CODE /64
=
2001:0008 cale:0001:0250:56# 4830013 20010088 FACE CODE 164
2001 0db8 cale 0001025056 4e8a 001D Remote Server

Hinh 3. 7: Mo hinh gia lap

+ CAu hinh dia chi Ipv6:

Mang bao gém ba bo dinh tuyén, R1, R2 va R3. Mbi bd dinh tuyén c6 mot
mang LAN duogc gin vao giao dién Ethernet 0/0:
R1: 2001:0db8:cafe:0001::/64
R2: 2001:0db8:cafe:0002::/64
R3: 2001:0db8:cafe:0003::/64

Trong ndi bo, mdi bd dinh tuyén duoc két ndi véi mot lién két ndi tiép diém-
diém. Pé giup xac dinh t6t hon két ndi nbi tiép, ID mang con bat dau bang a. Ba
mang ndi tiép ndi b 1a:
R1 va R2—2001:0db8:cafe:a001:/64
R2 va R2—2001:0db8:cafe:a002:/64
R1 va R3—2001:0db8:cafe:a003:/64

VNPT- KH duogc két ndi v6i ISP ctia minh thong qua mang 2001: 0db8:
feed: 0001: / 64. Nhu mot vi du vé mot mdy chil tir xa, bo dinh tuyén ISP ¢6 may
chii 2001: 0db8: face: cOde :: 1/64 duoc két ndi véi giao di¢n Fast Ethernet 0/0. Tat
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ca cac dia chi duoc hién thi trong Hinh 3.1 1a cac dia chi unicast toan cau. Tiép theo
cAu hinh céc dia chi unicast toan cau trén mdi bd dinh tuyén sau di kiém tra lai cAu
hinh trén cac router
R1# conf t
R1(config)# interface fastethernet 0/0
R1(config-if)# ipv6 address 2001:0db8:cafe:0001::1/64
R1(config-if)# exit
R1(config)# interface serial 0/0/0
R1(config-if)# ipv6 address 2001:0db8:cafe:a001::1/64
R1(config-if)# exit www.AdminPro.ir
R1(config)# interface serial 0/0/1
R1(config-if)# ipv6 address 2001:0db8:cafe:a003::1/64
R1(config-if)# end
R1#
R1# show ipv6 interface brief
FastEthernet0/0 [up/up]
FE80::21B:CFF:FEC2:82D8
2001:DB8:CAFE:1::1
Serial0/0/0 [up/up]
FE80::21B:CFF:FEC2:82D8
2001:DB8:CAFE:AQ001::1
Serial0/0/1 [up/up]
FE80::21B:CFF:FEC2:82D8
2001:DB8:CAFE:A003::1
R1#
Ta théy ca dia chi lién két cuc bd va dia chi unicast toan ciu cua mdi giao
dién déu dugc hién thi. Dia chi lién két duoc tao tu dong bang EUI-64 bat ctr khi
ndo co dia chi unicast toan cau.

Tuong tu dbi voi R2 va R3
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R2(config)# interface fastethernet 0/0
R2(config-if)# ipv6 address 2001:0db8:cafe:0002::1/64
R2(config-if)# exit
R2(config)# interface serial 0/0/0
R2(config-if)# ipv6 address 2001:0db8:cafe:a001::2/64
R2(config-if)# exit
R2(config)# interface serial 0/0/1
R2(config-if)# ipv6 address 2001:0db8:cafe:a002::1/64
R2(config-if)# end
R2#
R2# show ipv6 interface brief
FastEthernet0/0 [up/up]
FE80::21B:53FF:FE87:C050
2001:DB8:CAFE:2::1
Serial0/0/0 [up/up]
FE80::21B:53FF:FE87:C050
2001:DB8:CAFE:AQ001::2
Serial0/0/1
FE80::21B:53FF:FE87:C050
2001:DB8:CAFE:A002::1
R2#
3.3 Bdo mat trong IPv6
* |P sec (IP security)

Giao thirc IPsec dugc lam viéc tai téng Network Layer — layer 3 cua mo

hinh OSI. Céc giao thirc bdo mat trén Internet khac nhu SSL, TLS va SSH, duoc

thuc hién tir tAng transport layer tro 1én (TUr ting 4 téi ting 7 mo hinh OSI). Diéu

nay tao ra tinh mém déo cho IPsec, giao thirc ndy c6 thé hoat dong tir tang 4 vai

TCP, UDP, hau hét cac giao thirc st dung tai tAng nay. IPsec c6 mdt tinh ning cao

cap hon SSL va cac phuong thirc khac hoat dong tai cac ting trén cia mo hinh OSI.

Véi mot ing dung str dung IPsec ma (code) khong bi thay ddi, nhung néu timg dung
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d6 bt budc sir dung SSL va cac giao thirc bao mat trén cac tang trén trong mé hinh

OSI thi doan ma Gmg dung d6 s& b thay d6i 16m..

Application Layer
Presentation Layer
Session Layer
Transport Layer
Network Layer

Data Link Layer
Physical Layer

Hinh 3. 8: Kién tric mé hinh OSI
[PSec 1a mot giao thirc phirc tap, dua trén nén cta nhiéu k¥ thuét co s& khac
nhau nhu mat mé, x4c thuc, trao d6i khoa... Xét vé mit kién trc, IPSec dugc xay
dung dua trén cac thanh phin co ban sau dy, mdi thanh phan dwgc dinh nghia

trong mat tai liu riéng tuong Ung:
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Kién trac IPSec

¥
Giao thirc ESP

k4

Giao thire AH

Y

h

Thuat téan mat ma

Thuat tdan xac thuc

Quan Iy khéa

Hinh 3. 9: Kién tric IPsec

- Mién thuc thi (Domain of Interpretation — DOI): Pinh nghia méi trudng
thue thi IPSec. IPSec khong phai 13 mot cong nghé riéng biét ma 1a sy td hop cua
nhiéu co ché, giao thirc va k¥ thuat khac nhau, trong d6 mdi giao thirc, co ché déu
¢6 nhiéu ché do hoat dong khéc nhau. Viéc xac dinh mot tap cac ché d06 can thiét dé
trién khai IPSec trong mot tinh hudng cu thé 1a chirc ning ctia mién thuc thi. Xét vé
mat img dung, IPSec thuc chit 13 mot giao thurc hoat dong song song véi 1P nham
cung cap 2 chirc ning co ban ma IP nguyén thuy chua c6, d6 1a mi hoa va xac thuc
g6i dir liéu. Mot cach khai quét co thé xem IPSec 1a mot to hgp gém hai thanh phan:
-Giao thtrc déng goi, gdbm AH va ESP -Giao thuc trao dbi khoa IKE (Internet Key

Exchange).
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KET LUAN

Viéc chuyén d6i dia chi IPv4 sang IPv6 1a xu hudng tat yéu ddi véi tat ca cac
nha cung cdp dich vu trén thé gidi ciing nhu tai Viét Nam. Tap doan Buu Chinh
vién thong Viét nam noi chung, VNPT — Hai Duong néi riéng can chuan bi sin
phuong an dé chuyén ddi tir IPv4 — IPv6 nhung van dam bao tinh binh thudng cua
hé théng va thué bao, hién nay VNPT Hai Duong cung cép dich vu internet cho
140.000 thué bao céc loai; dé chuan bi chuyén d6i tir giao thic cii IPv4 sang IPv6
vao nam 2021 bang phuong phap dual stack cho luong khach hang trén dong bo
dugc v6i hé thdng van dé 16n nhat khong phai ha taing mang ma 1a thiét bi cung cap
cho nguoi dung cudi (CPEs chua hd trg IPV6. Ngay ca hé théng mang 3G, 4G cua
VNPT Hai Duong hién nay ciing chua hd tro giao thirc méi nay).

- Sau mét thoi gian nghién ctu, luan van cua em da di sau vao phuong an
chuyén ddi IPv4 — IPV6 bang phuong phap dual stack tai mang khach hang VNPT
Hai Duong.

- Két qua qua trinh nghién ctru: hién em d3 thyc hién moé phong cau hinh
chuyén d6i tir IPv4 sang IPV6 bang phuong phap dual stack trong méi trudng gia
1ap va ciing d3 thuc nghiém tai thiét bi dau cudi khach hang, két qua da thu lai két
qua kha quan qua céc bai test, ndi dung mé phong ciing 13 tai liéu tham khao dé
trién khai chuyén doi trong thuc té trong giai doan chuyén doi tai dau cudi khach
hang vao nhirng ndm sau.

- Nam bit duoc co ché bao mat trong IPv6.

- Vi thoi gian nghin ctru c6 han do vay luan van cua em khong tranh duoc
nhimng thiéu sot, em rat kinh mong cic thay tham gia dong gop dé em dugc hoan
thién hon.

Em xin tran thanh cam on./.
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