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LOI MO DAU

Pung trudc sy phat trién manh mé caa cong nghé truyén thong, dac biét 1a
trong linh vuc mang may tinh, ngoai viéc giai quyét van dé vé luu lugng cho mang
thi dja chi ctia cac thiét bi mang 12 mot trong nhitng van dé nan giai can phai duoc
quan tdm thuc su. Hién nay, dia chi ctia cac may tinh trén Internet dang dugc danh
s6 theo thé hé dia chi phién ban 4 (IPv4) gom 32 bits. Trén 1y thuyét, khong gian
IPv4 bao gom hon 4 ti dia chi. Tuy nhién dung trudc su phat trién manh mé vé sé
lugng thiét bi mang nhu vay thi nguy co thiéu hyut khong gian dia chi IPv4 1a diéu s&
khong tranh khoi; cting v6i nhitng han ché trong cong nghé va nhiing nhuogc diém
ctua IPv4 di thiic day sy ra doi cua mot thé hé dia chi Internet méi 1a IPv6 véi cu
trac dinh tuyén tét hon, hd trg tét hon cho multicast, hd tro bao mat va di dong tét
hon. Hién nay IPv6 di dugc chuan héa va timg budc dua vao ung dung thuc té. Vi
vay hoc vién da chon dé tai luan van ctia minh 1a “Giao thtc IPV6 va trién khai IPv6
trong mang bang rong VNPT”.

Noi dung luan van dé cap dén cac van dé ki thuét cua dia chi IPv6, giao thtc
ICMPv6 va giao thac NDP. Sau d6 luan van di sau vao nghién ctu phuong phap
trién khai giao thirc IPV6 trong mang bang rong caa VNPT,

Bé cuc caa luan vin duoc trinh bay nhu sau:

- Chuong 1 trinh bay tong quan vé IPv6, cu truc tiéu dé IPv6, phan tich su
can thiét phai trién khai IPv6.

- Chuong 2 trinh bay cu trac dia chi IPv6, giao thiic ICMPV6, giao thirc NDP
va phan tich cac ban tin lién quan.

- Chuong 3 trinh bay giai phéap trién khai IPv6 cho VNPT Hai Duong, trong
d6 dé cap dén cach thuc cp phat dia chi dong tir ISP dén khach hang, chon
lya phuong thic toi wu va dang duwoc st dung trong thuc té, dong thoi ciing
thuc hién mé phong toan bo qua trinh cip phat dia chi dong bang phuong
phap DHCPv6-PD.



CHUONG1 BOI CANH, LY DO CAN THIET PHAI
TRIEN KHAI IPV6

1.1  Gi6i thiéu vé IPv6

Giao thirc Internet phién ban 6 (IPv6) duoc thiét ké dé tro thanh giao thirc ké
thira cho IPv4. IPV6 duoc phat trién tir gitra dén cudi nhitng nam 1990 véi khong
gian dia chi 128 bit, dugc viét bang hé thap luc phan. IPv6 khong chi giai quyét vé
mit dia chi ma con cung cép cac kha niang:

- Tu d6ng c4u hinh dia chi.

Két ndi End to End khong can NAT (End-to-end reachability without private
addresses and NAT).

- Hb trg tét hon cho viéc di chuyén (Better support for mobility).

- Két ndi mang ngang hang dé dang hon dé tao va duy tri va cac dich vu nhu
VolIP.
- Chét lugng dich vu (Q0S) tro nén tét hon.

1.2 Mt s6 phwong phap chuyén ddi tir IPv4 sang IPv6

IPv4-only Network

-
IPv6-only Network

IPv6-only Network IPv4-only Network

NAT64 Router

Hinh 1.2: Chuyén doi giita IPv4 va IPv6
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IPv6-only Network IPv6-only Network

Native IPv6

Hinh 1.3: Toan b mang chay IPv6

1.3 Céu tric tiéu dé IPv6
Tiéu dé IPv6

IPv6 dugc dinh nghia trong RFC 2460, Giao thtc Internet, Phién ban 6
(IPv6). Hinh sau cho thiy cdu trac co ban cua tiéu dé IPv6 hoic d6i khi duoc goi la
tiéu dé chinh IPv6. Tiéu dé chinh IPv6 cling co thé bao gém mét hoic nhiéu tiéu dé
ma rong IPv6. Hinh 1.4 mé ta tiéu dé chinh IPv6 13 bit budc va bao gdm céc truong
nhu trén hinh.

IPv6 Header

Hinh 1.4: Tiéu dé |Pv6

Tiéu dé chinh IPv6 1a bat bugc va bao gdm céc truong sau:
Version (4 bit): Trudng nay chta sb phién ban cua giao thuc Internet. Trong IPV6,
trrong nay ludn co6 gia tri 1a 6.
Traffic Class (8 bit): Truong nay c6 cac chirc nang twong tu nhu treong loai dich vu
(ToS) trong tiéu dé 1Pv4.
Flow Label (20 bit): Trudng Nhan luu lugng dugc st dung dé Tag a sequence or

flow of IPv6 packets duoc guri tir mot ngudn tdi mot hozc nhiéu nut dich



Payload Length (16 bit): Day 1a d6 dai tai, noi cach khac 1a phan di liéu cua goi.
Néu goi IPv6 c6 mot hoic nhiéu tiéu dé ma rong, ching s& coi 1a mot phan cua tai
trong.

Next Header (8 bit): Trudong nay c6 hai loi ich. Chi ra tiéu d& mé rong tiép theo.
Hop Limit (8 bit): Truong Gidi han Hop, twong duong vdi treong Time to Live
(TTL) trong tiéu dé IPv4.

Source Address (128 bit): Truong nay chira dia chi IP 128 bit cua nguoi khoi tao
g61 [Pv6.

Destination Address (128 bit): Py 1a dia chi IP 128 bit caa dich dén cubi cing du
dinh hodc ngudi nhan géi IPv6. N6 dai dién cho dich dén cubi cung, c6 thé 1a mot
dia chi unicast hoic multicast. Khong giéng nhu IPv4, khong c6 dia chi quang ba,
tuy nhién, c6 thé 1a mot dia chi multicast cho tat ca cac nut.

1.4  Sw can thiét phai trién khai IPv6

Do sy phat trién nhu vii bdo cua mang va dich vu Internet, nguon IPv4 dan
can Kkiét, dong thoi boc 16 cac han ché ddi véi viéc phat trién cac loai hinh dich vu
hién dai trén Internet. Phién ban dia chi Internet méi IPv6 duoc thiét ké dé thay thé
cho phién ban IPv4, v&i muc dich thay thé cho nguon IPv4 can kiét dé tiép ndi hoat
dong Internet va khic phuc cac nhuoc diém trong thiét ké cua dia chi IPvA4.

Dia chi IPv6 c6 chiéu dai 128 bit, biéu dién dudi dang cac cum sé hexa phan
cach boi dau ::. Véi 128 bit chiéu dai, khong gian dia chi IPv6 gdm 128 bit dia chi,
cung cap mot luong dia chi khong 16 cho hoat dong Internet. IPv6 duoc thiét ké véi
nhitng muyc ti€u nhu sau:

e Khong gian dia chi I6n hon va dé dang quan 1y khong gian dia chi.

e Khai phuc lai nguyén 1y két ndi dau cudi - dau cudi cua Internet va loai bod
hoan toan cong nghé¢ NAT.

e Quan tri TCP/IP d& dang hon: DHCP duoc sir dung trong IPv4 nham giam
cau hinh thu cong TCP/IP cho host. IPv6 duoc thiét ké vai kha ning tu dong
cau hinh ma khong can sir dung may cha DHCP, hd trg hon nita trong viéc

giam c4u hinh thu cong.



1.5

Céu trac dinh tuyén tét hon: Dinh tuyén IPv6 duoc thiét ké hoan toan phan
cap.

Hb tro tot hon Multicast: Multicast 14 mot tuy chon cua dia chi IPv4, tuy
nhién kha ning hd trg va tinh phd dung chua cao.

HG trg bao mat tét hon: IPv4 duoc thiét ké tai thoi diém chi c6 cac mang
nho, biét rd nhau két ndi véi nhau. Do vay bao mat chua phai 13 mot van dé
dugc quan tim. Song hién nay, bao mat mang internet trg thanh mot van dé
rat 1on, 1a mdi quan tim hang dau.

HO tro tot hon cho di dong: Thoi diém IPv4 duoc thiét ké, chua ton tai khai
niém vé thiét bi IP di dong. Trong thé hé mang méi, dang thiét bi nay ngay
cang phat trién, doi hoi cau tric giao thirc Internet ¢6 sy hd tro tot hon

Két luan chwong 1

Chuong nay di dua ra sy han ché cua IPv4, nhitng van dé can thiét phai

chuyén ddi sang IPv6, mot sb giai phap chuyén doi ngan han va dai han. Trong noi

dung chuong ciing dua ra so sanh su twong dong va su khéac biét giita hai giao thuc.

Tiéu dé IPv6 co it trudong hon va don gian hon. Mot s6 trudng chuyén tir IPv4 sang

IPV6 van gitr nguyén, mot s6 trudng cé thay doi tén véi su khac biét vé chirc ning,

mot s6 truong khac da bi x6a hoan toan va cé truong Flow Label dugc thém vao.

Tiéu d& mo rong 1a mot diém mai cua IPv6, ching cung cap su linh hoat hon va

hiéu qua tt hon cho IPv6.



CHUONG2 CAC GIAO THUC TRONG IPV6

2.1 DiachiIPv6
2.1.1 Biéu dién dia chi |Pv6

Dia chi IPv6 c6 d6 dai 128 bit va dugc viét dudi dang mot chudi cac chir sb
thap luc phan (hexa). Ctr 4 bit dwoc biéu thi bang mot chit s6 thap luc phan duy
nhat, véi tong sb 32 gid tri thap luc phan. Cac ky tu chir va sé dugc st dung trong
thap luc phan khong phan biét chir hoa chit thuong.
2.1.2 D¢ dai tién té |PV6

Trong IPv4, tién t6 hodc phan mang cua dia chi c6 thé duoc xac dinh bang
mot netmask thap phan, thuong duoc goi la mat na mang con. Vi du: 255.255.255.0
chi ra ring phan mang hoic prefix length cua dia chi IPv4 1a 24bit ngoai cung bén
trai. Nhu duoc dinh nghia trong REC 4291, trong IPV6, viéc thé hién cac tién t6 dia
chi IPv6 tuwong tu nhu cach cac tién té dia chi IPv4 duoc viét theo ky hiéu (CIDR)
dinh tuyén lién ving khong phan 16p. Mét tién t6 dia chi IPv6 (phan mang cua dia
chi) duoc thé hién bang dinh dang sau:

ipv6-address/prefix-length

Prefix-length 1a mot gia tri thap phan cho biét s6 lugng bit tiép giap ngoai
cung bén trai ca dia chi. Prefix-length xac dinh Prefix hoic phan caa dia chi mang.
2.1.3 Tém tit vé cdc logi dia chi IPv6

Trong IPv6 khong co dia chi quang ba. IPv6 c6 3 loai dia chi la: Unicast,
Anycast va Multicast.

Pia chi unicast

Mot dia chi unicast xac dinh duy nhat mot giao dién trén thiét bi IPv6. Mot
g6i tin guri dén mot dia chi unicast no s& dugc gui dén giao dién duoc xac dinh boi
dia chi d6. Mot dia chi IPv6 xac dinh mot giao dién trén may chu chi khong phai
chinh may chu (1 giao dién chir khong phai ca cai may cha). Mot giao dién don c6
thé c6 nhiéu dja chi IPv6 va ca dia chi IPv4.

C6 mot s6 loai dia chi unicast trong IPv6, dic biét 1a:



Global unicast, Unique local unicast, Link-local unicast, Unspecified
address, Loopback address

Pia chi anycast

Dia chi anycast 1a mot dja chi unicast dugc gan cho mét sé thiét bi. Mot goi
duoc giri dén mot dia chi anycast thi géi tin d6 chi duoc gui dén mot trong cac thiét
bi dwgc cAu hinh véi dia chi 6. Goi anycast s& duoc chuyén dén thiét bi gan nhat.
Trong IPv6, cac thiét bi dugc gan dia chi anycast duoc dinh cau hinh 16 rang dé
nhan biét rang d6 1a dia chi anycast.

Pia chi multicast

Mot dia chi multicast xac dinh mot nhom giao dién, thuong thudc vé cac
thiét bi khac nhau. Mot goi duoc guri dén mot dia chi multicast s& duoc giri dén tat
ca cac thiét bi duoc xic dinh béi dia chi d6. Tat ca cac thanh vién ciia nhom
multicast sé xur 1y goi. Vi vay, su khac biét gitta mot dia chi anycast va mot dia chi
multicast 14 mot goi anycast chi duoc gui dén mot thiét bi, trong khi mot goi
multicast guri dén nhiéu thiét bi. Khong c6 dia chi quang ba trong IPv6.
2.1.4 Céu tric ciia dia chi Global Unicast Address (GUA)

Pay 1a nhitng dia chi c6 thé dinh tuyén toan cau va co thé truy cép trén

Internet [Pv6. Chiing twong duong véi cac dia chi IPv4 public.

< 48 Biuts >
o 45 Bits > | 1o Bits > | o4 Bits >
oo1 Global Routing Prefix Subnet ID Interface 1D

Hinh 2.1: Cdu triic mét dia chi GUA dién hinh
Hinh 2.1 chi ra dia chi unicast dinh danh toan cau dugc bit dau véi 3 bit tién
t6 001. Theo cach thirc biéu dién dang sb hexa, hién nay hoat dong lién két mang
IPv6 toan cau dang sir dung dia chi thuoc wvung 2000::/3 (bat dau tir
2000:0:0:0:0:0:0:0 dén 3FFF:FFFF:FFFF:FFFF:FFFF:FFFF:FFFF:FFFF), do hé

thdng t6 chirc quan 1y dia chi IP qudc té cap phat, phan b6 lai cho hoat dong Internet



toan cau. Néu mot dia chi IPv6, duoc bat dau bai 2000::/3, chung ta biét d6 1a ving

dia chi dinh tuyén toan cau.

/48 /64
] 1 1 ] 1 1 1
I | | | | | |
16 bits : 16 bits : 16 bits : 16 bits : 16 bits : 16 bits : 16 bits : 16 bits
Global Routing Prefix Subnet ID Interface ID
3 1 4
2001 : ODB8 : AAAA : 1111 : 0000 : 0000 : 0000 : 0100
Hinh 2.2: Dia chi GUA
Subnetting

Tuy thudc vao kich thudc cua mang, vé co ban viéc subnetting dia chi IPv6
rat don gian. Co thé thyuc hién theo nhiéu cach, nd don gian hon nhiéu so vai viéc

subnetting mot dia chi IPv4.

/48 /64
48 bits v 16bits 64 bits
Global Routing Prefix
(Assigned by ISP) Subnet ID Interface ID
Subnet Prefix
/64

Hinh 2.3: Subnet Prefix

Mg rgng Subnet Prefix

Viéc chia mang con khéng bi giGi han trong 16-bit Subnet ID. Ciing gidng
nhu véi IPv4, néu mudn mé rong sb luong mang con hoic giam s lwong Host trén
mdi mang con, phai muon bit tir phan danh cho Interface ID. Piéu quan trong can
lru y 13 thuc té chi ra rang diéu nay chi nén duoc thuc hién trén cac lién két co so
ha ting mang (Két ndi Router - Router...). Bat ky phan doan nao bao gdm céc thiét
bi dau cubi déu phai co tién t /64. Do dai tién t& /64 1a bat bude dé hd tro tu dong

cau hinh dia chi (Stateless Address Autoconfiguration).



Nhu hinh 2.5, ¢6 thé sir dung prefix length /112, ma rong prefix length gbc
/48 thém 64 bit (bén doan ma), tao cho né prefix length 1a /112.

148 112
48 bits 1) 64 bits ¥ 16 bits
Global Routing Prefix
(Assigned by ISP) Subnet ID
. Y JH_J
Subnet Prefix Interface ID

Hinh 2.4: /112 Subnet Prefix

4 Subnet dau tién /64 s& 14
2001:0DB8:AAAA:0000:0000:0000:0000::/112
2001:0DB8:AAAA:0000:0000:0000:0001::/112
2001:0DB8:AAAA:0000:0000:0000:0002::/112
2001:0DB8:AAAA:0000:0000:0000:0003::/112

Ngay ca khi ma rong Subnet ID, viéc chia mang con rat don gian mién la
chia trén ranh giéi mot sé hecxa (4 bit).
Thuc hign Subnetting ¢ bién ciia Nibble

Néu thuc hién ma rong Subnet 1D, c6 nghia 13 str dung céc bit tir Interface
ID, thi cach tot nhit 1a chia mang con trén ranh giGi nibble (s6 hexa 4 bit). Trong
hinh 2.6 m& rong /64 subnet prefix thém 4 bit, mot nibble, thanh /68. Piéu nay lam
tang Subnet ID tir 16 bit 1én 20 bit. Bang cach d6 cho phép nhiéu mang con hon
nhung giam kich thudc cua Interface ID. Bang cach md rong Subnet Prefix thém 4

bit hoac mot nibble nhu trong hinh 2.6.

/48 /68
48 bits v 20bits 60 bits
Global Routing Prefix
(Assigned by ISP) Subnet ID Interface ID
Subnet Prefix

/68
Hinh 2.5: Mo rong /64 subnet prefix thém 4 bit

Dé dang thuc hién subnetting vao bién ctia Nibble (4 bit)
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Thuc hi¢gn Subnetting trong 1 Nibble
Ddi voi hau hét cac mang cua khach hang, khong nén subnetting vao trong
mot nibble. N6 khong ¢6 loi ich gi ma chi 1am cho viéc thuc hién va xt Iy su b tré

nén kho khan hon.

/48 70
48 bits v 22bits | 58 bits
Global Routing Prefix
(Assigned by ISP) Subnet ID Interface ID

Subnet Prefix

/70
2001:0DB8:AAAA:0000:0000::/70 0000 Four Bits: The two leftmost
2001:0DB8 : AAAA:0000: 0400z : /70 0100 bits are part of the Subnet-
ID, whereas the two
2001:0DB8:AAAA:0000:0800::/70 1000 rightmost bits belong to
2001:0DB8:AAAA:0000:0€00::/70 1100 the Interface ID.

Hinh 2.6: Thuc hién Subnetting trong 1 Nibble

2.1.5 Ung dung cdc kiéu dia chi trong IPv6
2.1.5.1 Unicast Address

Mot dia chi unicast xac dinh duy nhat mét giao dién trén thiét bi IPv6. Mot
g6i duoc giri dén mot dia chi unicast n6 s& dwoc nhan béi giao dién nao dugc gan
cho dia chi d6. Twong ty nhu IPv4, dia chi IPv6 ngudn phai 1a dia chi unicast. Phan
nay bao gom céc loai dia chi unicast khac nhau, sau day la tirng loai dia chi unicast:
Global unicast: Mot dia chi IPv6 c6 thé dinh tuyén trong mién Internet, tuong tur
nhu céc dia chi public IPv4.
Link-local: Chi duoc str dung dé lién lac véi cac thiét bi trén cung mot lién két cuc
bo.
Loopback: Mot dia chi khong dugc gan cho bat ky giao dién vat 1y nao va cé thé
duoc sir dung cho mot host dé giri mot goi IPv6 dén chinh no.
Unspecified address: Chi duoc st dung lam dia chi nguén trong qua trinh chua cap

phat duoc IPV6.
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Unique local: Twong tu nhu cac dia chi riéng trong IPv4 (RFC 1918). Cac dia chi
nay khéng nham muc dich c6 thé dinh tuyén trong Internet. Tuy nhién, khong giéng
nhu cac dia chi RFC 1918, cac tién td Unique local c6 x4c suat cuc ky cao 1a duy
nhét trén toan cau.

IPv4 embedded: Nhiing 32 bit dia chi IPv4 vao mot dia chi IPv6.
2.1.5.1.1 Link-local Unicast

La dia chi unicast duoc giéi han trong mot lién két duy nhit. Tinh duy nhat

cua chung phai dugc xac nhan trén lién két 6. Néi cach khac, cac bo dinh tuyén s&
khong chuyén tiép bat ky goi tin nao ¢ link-local source hozc destination addresses
Link-local Unicast duwoc c4u hinh theo 1 trong 3 cach sau:

- Dynamically str dung EUI-64.

- Tao Random interface ID

- Static manual link-local address

Mot thiét bi co thé tu tao hoan toan dia chi Link-local addresses ctia minh ma
khong can may cha DHCPV6 hoic ban tin Router Advertisement message. Nhu

hinh 2.13.

= 10 bits = = Femaining 54 bits =Iﬁq: 64 bits =
1111 1110 10 Interface ID
\_v_l LY " ]
FE80:/10 EUI-64, Random or Manual Configuration

Hinh 2.7: Link-local Unicast

Str dung prefix va prefix length nay (FE80::/10) s& cung cip pham vi dia chi
link-local tir FESO :: / 10 dén FEBF :: / 10.
FE80::/ 10 chi ra rang 10 bit dau tién phai khép voi prefix. Prefix 1a FE80, hoic
1111 1110 10 & dang nhi phan. Vi vay, mién 14 10bit dau tién nay khop véi nhau,
54 bit con lai c6 thé co gia tri bat ky. Do dé, hextet dau tién co thé 1a bat ky gia tri
nao trong pham vi FE80 dén FEBF, nhu hinh 2.14.
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2.1.5.1.2 Loopback Address
Dia chi loopback IPv6 1a dia chi all-0 ngoai trir bit cudi cing, duoc dit thanh
1. N6 twong dwong voéi dia chi loopback 1Pv4 127.0.0.1, biéu dién nhu hinh 2.16.

Representation IPv6 Loopback Address

Preferred 0000:0000:0000:0000:0000:0000:0000:0001
No leading 0Os 0:0:0:0:0:0:0:1
Compressed |

Hinh 2.8: Biéu dién dja chi IPv6 Loopback

2.1.5.1.3 Unspecified Address

Dia chi unicast khong xac dinh 1 dia chi gém toan bit 0. N6 khong thé duoc
gan cho mot giao dién. Mot dia chi unicast khong xac dinh duoc st dung lam dia
chi ngudn dé chi ra su tam vang ctia mot dia chi (chua lay duoc IP, vi du: dung lam
IP tam trong qua trinh DAD xem c6 bi xung dot khong).
2.1.5.1.4 Unique Local Address

bia chi Unique local va con duoc goi la dia chi local IPv6 addresses. Cac dia
chi nay du Kién 13 duy nhat trén toan cau nhung khong thé dinh tuyén trén Internet
toan cau. Chung phai dugc sir dung trong mét khu vuc han ché hon, chang han nhu
trong mot Site hoic duoc dinh tuyén gitta mot s6 lwgng han ché cua cac Sites.
2.1.5.1.5 IPv4 Embedded Address

Dia chi unicast cudi cung 1a dia chi IPv4 Embedded. Dia chi IPv4 Embedded
1a dia chi IPv6 duoc sir dung dé gitip chuyén doi tir IPv4 sang IPv6. Céc dia chi nay
duoc sir dung dé thé hién dia chi cia IPv4 bén trong dia chi IPv6. RFC 4291 dinh
nghia hai loai dia chi IPv4 embedded addresses:

- Dia chi IPv6 tuong thich véi IPv4 (IPv4-Compatible IPv6 Addresses) (khong
con dung nira).

- Dia chi IPv6 duoc anh xa IPv4 (IPv4-Mapped IPv6 Addresses).
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2.1.5.2 Multicast

Multicast 1a mét ki thuat duoc st dung cho mét thiét bi dé giri mot géi tin
dén nhiéu dich cung luc (mot-nhiéu) trai nguoc véi mot dia chi unicast, gui mot goi
dén mot dich (mot-mot). Nhiéu diém dén co thé 1a nhiéu giao dién trén cing mot
thiét bi nhung chung thuong 1a cac thiét bj khac nhau.

Mot dia chi multicast IPv6 xac dinh mot nhom thiét bi dwoc goi 1a nhém
multicast. N6 1a tuong duong véi IPv4 cua 224.0.0.0/4. Mot go6i dugc gui dén mot
nhom multicast luén c6 mot dia chi ngudn unicast. Mot dia chi multicast khong bao
gio ¢6 thé 1a dia chi ngudn. Dia chi multicast IPv6 co tién t6 FFOO :: /8.

CAu triic cuia mot dia chi multicast IPv6. 8bit dau tién 1a nhitng bit 1 (FF),
tiép theo 13 Co 4 bit va Pham vi 4 bit. Con 112 bit tiép theo dai dién cho ID nhém
(hinh 2.19).

Bbits 4 bits 4 bits 112 bits
P > P % >
1111 1111 | Flag Scope[ Group ID
| S —

Flag 0 Permanent, well-known muilticast address assigned by IANA
1 Non-permanently-assigned (“transient” or “dynamically” assigned)
multicast address

FF00::/8

Scope
0 Reserved
1 Interface-Local scope
2 Link-Local scope
3 Unicast-prefix-based address
4 Admin-Local scope
5 Site-Local scope
6 Unassigned
7 Rendezvous Point flag
8 Organization-Local scope
9 Thru D Unassigned
E Global scope
F Reserved

Hinh 2.9: Multicast Address

Assigned Multicast Addresses:
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IPv6 Multicast Address Assignments day la nhirng dia chi multicast danh riéng cho
cic nhém thiét bi duoc xac dinh trude. Cac dia chi Assigned multicast addresses c6
tién tb FFO0:: / 8

Cung mét Group ID ¢6 thé c6 pham vi khac nhau. Tuy thudc vao pham vi,
mot goi dugc giri dén Group 1D cua tat ca cac Router 0: 0: 0: 0: 0: 2 ¢6 thé duoc
gidi han trén mot lién két don (FF02:: 2) hodc toan bo cac Sites (FFO5 :: 2)
Solicited-Node Multicast Addresses

Ngoai moi dia chi unicast dugc gan cho mot giao dién, mét thiét bi ciing s&
c6 mot dia chi multicast dac biét duoc goi 1a dia chi Solicited-Node Multicast
Addresses. Cac dia chi multicast nay duoc tao tu dong bang cach sir dung anh xa
dia chi unicast cua thiét bj véi prefix 1a prefix FF02:0:0:0:0:1:FF00::/104.
2.1.5.3 Dia chi Anycast

Dia chi anycast IPv6 1a mot dia chi c6 thé duoc gan cho nhiéu giao dién
(thudng 13 cac thiét bi khac nhau). N6i cach khac, nhiéu thiét bi ¢ thé c6 cing mot
dia chi anycast. Mot géi tin dugc gui dén mot dia chi anycast duge dinh tuyén dén
giao dién gan nhit c6 thé co dia chi do, theo bang dinh tuyén cua bo dinh tuyén. Dia
chi Anycast c6 trong ca IPv4 va IPv6, Anycast c6 y nghia va lgi ich khi st dung cho
cac dich vu nhu DNS va HTTP nhung van chua phd bién trién khai nhu thiét ké
mong muén.

Khong c6 prefix dac biét cho mot dia chi IPv6 anycast. Dia chi anycast IPv6
sir dung cung dai dia chi voi dia chi unicast toan cau. Mai thiét bi tham gia s& duoc

cau hinh dé c6 cung mot dia chi anycast, vi du nhu trong hinh 2.22.
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Cost of 10 is my best

path to s A
2001:db8:abecd:1:1. Cost to Server A =50 ver

2001:db8:abcd:1:1

Destination: . > Server B
2001:db8:abed:1:1 :@‘ Cost to Server B =75 —'I

2001:db8:abcd:1:1

Cost to Server C =10 —ﬂ Server C

» 2001:db8:abcd:1:1

Hinh 2.10: Vi dy vé sir dung dia chi Anycast
2.2 Giao thirc ICMPvV6 va giao thirc Neighbor Discovery Protocol

ICMP 1a mét trong nhitng giao thic ¢t 16i cua bo giao thirc TCP / IP. N6
duoc sir dung boi cac hé didu hanh dé gui tin nhan gitta cac thiét bi. Cac loai théng
bao c6 thé 1a thong bao thong tin hodc thong bao 15i, chang han nhu Echo Request
cho 1énh ping hoic thong bao cho ngudi gui rang Router khong thé chuyén tiép goi.
ICMP duoc sir dung véi cac tng dung nhu ping va traceroute dé kiém tra két ndi
mang giira hai thiét bi.

ICMPv6 duoc mé ta trong RFC 4443. Giao thtc tin nhan diéu khién Internet
(ICMPv6) phién ban 6 (IPv6). ICMPV6 manh hon ICMPv4 rat nhiéu, chita cac chirc
nang va cai tién mai.

Phan nay trinh bay dinh dang thong bao chung cho ICMPv6 bang cach s
dung céc truong Type va Code tuong tu dugc tim thiy trong ICMPv4. N6 kiém tra
hai loai thong bdo ICMPv6, thong bao 16i va thong bao thong tin.

Théng bdo 161 ICMPV6 (Error messages)
Destination Unreachable

Packet Too Big

Time Exceeded

Parameter Problem

Thong bao thong tin sir dung cho Iénh Ping (Information messages for Ping)
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Echo Request

Echo Reply

Théong bdo thong tin s dung cho MLD (Information message for Multicast
Listener Discovery)

Multicast Listener Query

Multicast Listener Report

Multicast Listener Done

Thong bdo thong tin s dung cho ND (Information messages for Neighbor
Discovery)

Router Solicitation Message

Router Advertisement Message

Neighbor Solicitation Message

Neighbor Advertisement Message

Redirect Message

2.3 Két luin chwong 2

Trong chuong nay da gidi thiéu 3 loai dia chi IPv6 1a Unicast, Multicast va
Anycast, trinh bay cach biéu dién dia chi IPv6, cac phuong phap rat gon dia chi.
Phén tich cdu tric cua cac loai dia chi, cach thirc chia mang con trong IPV6 tir d6
phan tich vu nhuoc diém cua cac cach chia

Chuong nay ciing nghién ctru cac phuong thirc cap phat dia chi IPV6 theo
phuong phap céap tinh va phuong phap cip dong. Giao thirc ICMPvV6 va giao thirc
NDP ciing duoc tim hiéu, phan tich khuén dang cia ICMPV6, phan tich cac thong
diép trong ICMPv6. Tim hiéu viéc quan 1y cic nhom multicast, cac loai thong bao
trong MLD. Chuong tiép theo s& thuc hién mo phong qua trinh cap phat dong 1Pv6
bang phuong phap DHCP-PD.
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CHUONG 3 GIAI PHAP TRIEN KHAI IPV6 CHO MANG
BANG RONG VNPT
3.1 K& hoach trién khai

Ké hoach trién khai duogc chia thanh cac giai doan:
GIAI DOAN 1 - GIAI POAN CHUAN BI (2011-2012)
Muc tiéu:
- Hoan thanh viéc phd cap kién thic co ban vé IPv6 cho cong dong coéng nghé
thong tin va truyén théng. Tét ca cac doanh nghiép Internet, cac t6 chuc, doanh
nghiép 16n c6 ha tang cong nghé thong tin thyuc hién cac chuong trinh dao tao nhan
luc vé IPV6;
- Hoan thién cac vin ban quy pham phép luat, vin ban huéng dan vé yéu cau dam
bao thiét bi phai twong thich véi IPV6 va wu tién hd tro trién khai IPv6 cho cac du
an cong ngh¢ thong tin sir dung ngéan sach nha nuac.
- Hinh thanh mang thir nghiém IPv6 quéc gia. Thiét lap duong két ndi thuan IPv6 tir
Viét Nam di qudc té;
- Tat ca cac doanh nghiép Internet tirg budc chuan bi cac diéu kién can thiét vé ké
hoach, nhan lyc va k¥ thuat dé trién khai IPv6 tai doanh nghiép. Cac doanh nghiép
Internet c6 cung cap ha ting mang hoan thanh viéc thir nghiém IPV6;
- Cac Mang truyén s6 lidu chuyén dung cia cac co quan Pang, Nha nudc duoc dau
ndi thir nghiém va sin sang cho viéc chuyén doi sang IPV6;
- Hoan thanh co ban viéc danh gia va chuan bj cac diéu kién can thiét vé kién thuc,
ha tang k¥ thuét va nhan luc phuc vu cho viéc chuyén doi sang IPV6 tai Viét Nam
GIAI DOAN 2 - GIAI DOAN KHGOI DPONG (2013-2015)
Muc tiéu:
- Hinh thanh co s& ha ting mang IPv6 qudc gia;
- Trién khai rong rai viéc cho phép dau ndi va thir nghiém IPv6 trén co sé ha tang
mang IPv6 qudc gia;

- T4t ca cac doanh nghiép Internet sin sang hoat dong song song 1Pv4/IPv6;
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- Bit dau cung cip chinh thirc mét sé dich vu trén nén coéng nghé IPv6 cho khach
hang;

- Cac t6 chiic, doanh nghiép 16n o ha ting céng nghé thong tin bude dau trién khai
viéc chuyén ddi ha tang tir IPv4 sang hd tro song song IPv4/IPv6;

- Chinh thtc 4p dung IPv6 cho Mang truyén s liéu chuyén dung cta cic co quan
bang, Nha nudc;

- Mang Internet Viét Nam sin sang cung cip céc dich vu trén nén cong nghé IPV6.
GIAI POAN 3 - GIAI POAN CHUYEN POI (2016-2019)

Muc tiéu:

- Hoan thién va nang c4p mang co s& ha tang IPv6 qudc gia, hoan thién viéc chuyén
d6i mang ludi, dich vu, @ng dung, phan mém va thiét bj trén toan bd mang Internet
Viét Nam, dam bao cho Internet Viét Nam hoat dong mot cach an toan, tin cay voi
dia chi IPv6 (hoan toan tuong thich véi IPv6).

- Mang lu6i cua cac t6 chiic, doanh nghiép, Mang cua chuyén ding cua cic co quan
Pang, Nha nudc chinh thic sir dung va cung cap dich vu véi IPV6.

3.2  Dich vu trién khai

Véi tde @6 tang trudng trung binh 200% mot nam, ti & truy cap Internet qua
IPv6 toan cau di dat 26% vao cudi thang 4/2019. Nam 2020, ti 1é ang dung IPV6
toan cau dat khoang 50% va giao thirc IPv4 s& dan nging hoat dong. Sau hon 11
nam thac day trién khai IPv6, bam sat thuc hién 16 trinh Ké hoach hanh dong quéc
gia vé IPv6, Viét Nam dugc danh gia 1a mot trong nhitng nudc ¢ két qua tot trong
trién khai chuyén ddi IPv6. Mang Internet Viét Nam ciing duoc ghi nhan chinh thtc
cung cap trén dién rong cac dich vu tng dung cong nghé thé hé méi trén nén tang
IPv6.

Hién nay ti I¢ tng dung IPv6 cta Viét Nam dat 42,90% véi hon 9 triéu thué
bao cap quang va 9 triéu thué bao di dong sir dung IPv6. Vai két qua nay, Viét Nam
dung thir 10 trén toan thé gidi, thir 4 khu vic Chau A - Thai Binh Duong, dung thir
2 khu vuc ASEAN Vé ti 1¢ ang dung IPV6.
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Theo khéo sat cia Ban Cong tac thuc day phat trién IPv6 qudc gia, trong sb
khoang 6.000 Website duéi tén mién “.VN” dang hoat dong tét véi IPV6, méi co 61
Website cua khdi co quan nha nuée. Day 1a didu chua phu hop xu thé qubc té khi
cac qudc gia khac déu dua cong tac chuyén doi IPv6 trong mang ludi, dich vu cua
co quan nha nuée 1én 1am nhiém vu trong tm (tai My, tiéu chuan vé trién khai 1Pv6
trong mang lu6i va tng dung CNTT cta co quan nha nuéc dugc cong bd tir nim
2008; tai Trung Quéc, ti 1é Website co quan Nha nudc hoat dong véi IPv6 1a trén
67,7%; & Malaysia la trén 50%,...).

Nhiam dam bao két néi Internet thong sudt, an toan cho hé théng mang 1udi,
dich vu ciia co quan nha nudc, trong vin ban giri téi cac B9, nganh, Uy ban nhan
dan cac tinh, thanh phd tryc thudc Trung wong, Bo TT&TT da dé nghi ting cudng
hoat dong trién khai tng dung IPv6 trén mang luéi, dich vu cia don vi, théng qua
cac hoat dong:

- Xay dung dé an chuyén ddi IPv6 trong ha ting mang ludi, dich vu phu hop
v6i Ké hoach hanh dong qudc gia vé IPv6 va phi hop véi ké hoach phat trién
chinh phu dién tir, thanh phd thong minh tai dia ban: bé sung hang muc vé
IPV6 trong cac dé an ung dung CNTT; dau tu, mua sam céc thiét bi méi co
hd tro cong nghé IPv6; yéu cau hd tro IPv6 ddi véi cac dich vu ung dung
CNTT thué ngoai,...

- Kich hoat hd tro IPv6 trén Website chinh va cong thong tin dién tir cua don
Vi.

- Trién khai chuyén d6i mang luéi va dich vu sang hd trg IPv4/IPv6, dac biét
1a trién khai IPv6 trong hé thong chinh phu dién tir va mang ludi cung cap
dich vu cong truc tuyén mirc do 3, muc do 4.

3.3 Mot sé phuéng an cip phat IPv6 cho thiét bi diu cudi tir nha cung
cip dich vu

- Kich hoat hd tro IPv6 trén Website chinh va cong thong tin dién tir ciia don

VI.
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Trién khai chuyén d6i mang luéi va dich vu sang hd tro IPv4/IPve6, dic biét
1a trién khai IPv6 trong hé thong chinh phu dién tir va mang ludi cung cap
dich vu cong truc tuyén mirc d6 3, muc do 4.

Quy hoach dia chi IPv6 theo cac loai hinh dich vy: Bang rong cé dinh, di
dong, khach hang doanh nghiép, IoT...

Trong dai dia chi 16n di quy hoach cho mdi dich vu, tiép tuc quy hoach theo
vung, can cr thuc té thiét ké mang, chinh sach dinh tuyén, van hanh khai
thac.

Pon vi quy hoach co s¢ (Tuwong Gng vaéi 1 khach hang ho gia dinh) quy
hoach theo dai /64, /60, /56.

Dai dia chi IPv6 khuyén nghi quy hoach theo boi sé cua 4 dé thuan tién cho
viéc quan 1y, phan bé tiép cho cac vung thiét bi mang: /64, /60, /56, /52, /48,
144, 140, 136, 132.

Trién khai IPv6 trong mang bang rong VNPT

Ngay 11/1/2017 VNPT ban hanh QP 18/VNPT-CNM Vé viéc ban hanh
nguyén tac quy hoach IPv6 trong giai doan 2016-2020. Noi dung quy hoach
IPv6 theo cac dich vu: Bang rong ¢ dinh, di dong, 10T, khach hang doanh
nghiép. Toan dai IPv6 cia VNPT duogc quy hoach theo dyu bao thué bao phat
trién dén 2020.

Ngay 17/7/2019 Ban cong nghé mang ban hanh QD 1016/VNPT-CN Vé viéc
b sung quy hoach cho dia chi IPv6. Noi dung bo sung quy hoach IPv6 cho
thué bao Leaseline. CAp 01 dai 2001:0EE0:0400::/40 cho tong cong ty
Media. Phan bd dai cho dich vu IPv6 tinh ddi véi dich vu Fiber VNN cho 3
mién Bic, Trung, Nam.

Ngay 01/8/2019 VNPT NET-KTM dua ra thong bao s6 3196 vé viéc bao cao
thir nghiém cap IPv4, IPv6 tinh giao dién LAN, WAN cho thué bao Fiber
VNN. Cac hé théng Visa, LDAP, Radius st dung 7 thudc tinh dé truyén cac
gia tri dia chi IPv4, IPv6 xudng thué bao. S6 luong dia chi IPv6 dugc cap
nhu sau: 1 IPv6 cho WAN = 1 subnet /64, 1 IPv6 LAN tinh = 1 subnet /56.
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- Ngay 22/8/2019 Vién thong Ha Noi bao céo két qua thir nghiém k¥ thuat cap
[Pv4, IPv6 tinh cho thué bao Fiber VNN dung PPPoE.

- Ngay 19/9/2019 Ban coéng nghé ban hanh huéng dan s 4475/VNPT-CN vé
viéc huéng dan cung cip IPv4, IPv6 tinh cho thué bao Fiber VNN ding
PPPOE.

3.5 Mo phéong cip phat IPv6 cho diu cudi tir ISP bang gia 1ap EVE-NG
theo phwong phap DHCP-PD
3.5.1 Thuc hién mé phéng viéc cip phdt IPv6 tiv ISP dén khdch hang

Cac phuong thirc gan dia chi IPv6 khac nhau nhu sau:

Manual Assignment
Stateless Address Autoconfiguration (RFC2462)

Stateful DHCPv6
Stateless DHCPv6
DHCPv6-PD
DHCPv6 Prefix Delegation (DHCPv6-PD) 1a mdt phan mé rong cua
DHCPv6 va duoc chi dinh trong RFC3633. Classical DHCPv6 thuong duoc tap
trung khi gan tham s tir may cha DHCPv6 dén thiét bi IPv6 Mot vi du thuc té gan
stateful address "2001: db8 :: 1" tir mdy chu DHCPv6 dén may khach DHCPv6.
Tuy nhién DHCPv6-PD nhiam muc dich gan cac mang con va cac tham s6 mang tir
may cha DHCPV6-PD cho may khach DHCPv6-PD. Piéu nay c6 nghia 1a thay vi
chi dinh mét dia chi, DHCPv6-PD sé chi dinh mot tap hop cac "mang con™ IPV6.
Mot vi du c6 thé 1a viéc gan "2001: db8 :: / 60" tir may chu DHCPv6-PD cho
may khach DHCPv6-PD. Piéu nay s& cho phép may khach DHCPv6-PD (thuong 1a
thiét bj CPE) chia khong gian dia chi IPv6 nhan dugc va gan n6 mdt cach linh hoat
cho cac giao dién hd tro IPv6. M6 hinh 3.1 gia l1ap viéc cip phat DHCPv6 Prefix
Delegation (DHCPV6-PD) tir ISP dén khach hang.
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L0 2001:DB8:2244:1111:1111/128

B BNG M Internet
a0/
@ Link-local: FES0:AAAA
GUA: 2001:DBS:2244:A000::1/64

IPv6 Topology
DHCPv6 Prefix Delegation

e0/0
Link-local: FES0:1000
GUA: 2001:DES:2244:A000::1000/64

Customer Site
/f ISP Prefix 2001:DB8:FF00/48

Hinh 3.1: LAB mé phong cdp phat DHCP-PD

Trong mé hinh gia 1ap bao gom cac thiét bi:
BNG: Broadband Network Gateway, cung cap két ndi tir BNG xubng Router khach
hang va cung cip thém 01 dai véi /48 (2001:DB8:FF00::/48)
Router Customer: nhan 02 dai dia chi IPv6. Mot dai cung cap cho két néi WAN,
mot dai /48 phan dung cho cac phan doan mang khac trong mang khach hang

C6 thé sir dung phan mém EVE-NG, GNS3, Packet tracert. Chon EVE-NG
boi phan mém chay véi image that cua Cisco.
Server, PC1, PC2: Cac thiét bi nhan dia chi IPv6 dugc cap phat ty dong sau khi
Router Customer chia tir /48 ra. Két qua sau khi thuc hién LAB
Kiém tra cdc két noi tir Server
Server#ping 2001:DB8:FF00:1::1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2001:DB8:FF00:1::1,

timeout i1is 2 seconds:
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Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/11/20 ms

Server#ping 2001:DB8:2244:A000::1000

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to
2001:DB8:2244:A000::1000, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/0/4 ms

Server#ping 2001:DB8:2244:A000::1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:2244:A000:

timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/4/16 ms

Server#ping 2001:DB8:2244:1111::1111

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to
2001:DB8:2244:1111::1111, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/2/8 ms

Kiém tra cdc két nbi tir PCI

PCl#ping 2001:DB8:FF00:2::1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:FF00:2::1,

timeout i1is 2 seconds:

:1,
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Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/12/20 ms

PCl#ping 2001:DB8:2244:A000::1000

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to
2001:DB8:2244:A000::1000, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/0/3 ms

PCl#ping 2001:DB8:2244:A000::1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:2244:A000:
timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/4/15 ms

PCl#ping 2001:DB8:2244:1111::1111

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to
2001:DB8:2244:1111::1111, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/2/7 ms

Kiém tra cdc két noi tir PC2

PC2#ping 2001:DB8:FF00:3::1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:DB8:FF00:3::1,

timeout is 2 seconds:

:1,
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Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/12/18 ms
PC2#ping 2001:DB8:2244:A000::1000
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to
2001:DB8:2244:A000::1000, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/0/2 ms
PC2#ping 2001:DB8:2244:A000::1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2001:DB8:2244:A000::1,
timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/4/14 ms
PC2#ping 2001:DB8:2244:1111::1111
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to
2001:DB8:2244:1111::1111, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip
min/avg/max = 0/2/8 ms
3.6  Kétluin chwong 3

Trong chuong 3 da trinh bay ké hoach trién khai IPv6 theo 1§ trinh ciia qudc
gia. K& hoach trién khai duoc chia thanh cac giai doan: chuan bi, khoi dong va
chuyén d6i. Cac dich vu duoc trién khai cling duoc phan tich dua trén cac muc tiéu
chinh:
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- Thuc day tng dung IPv6 trong co quan nha nude va doanh nghiép nodi dung
$0.

- M0 rong trién khai IPv6 trén mang dich vu di dong 4G LTE/5G.

- Thuc day trién khai IPv6 cho hé théng may chu tén mién (DNS) cua cac
doanh nghiép cung cip dich vu Internet; trién khai hd tro IPv6 trong hé théng
may chu tén mién va hé théng cung cap dich vu ding ky, duy tri tén mién
“.VN” cua cac Nha dang ky.

Tiép theo trinh bay mot s6 phudng an cap phat IPv6 cho thiét bi dau cudi tir
nha cung cip dich vy, cu thé héa bang viéc trinh bay viéc trién khai IPv6 trong
mang bang rong VNPT. Phan cudi cing cua chuong da thuc hién viéc mo phong
cap phat IPv6 cho dau cudi tir ISP bang gia 1ap GNS3, Packet tracert, EVE-NG.
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KET LUAN

Véi toc do phat trién dén chong mit cia INTERNET ngay nay, xu thé cong
nghé hoa toan ciu, INTERNET of Things ... thi viéc can kiét tai nguyén dia chi
IPv4 s& khong con xa do vay viéc trién khai IPv6 trén hé thng mang toan cau la
diéu v6 cung can thiét. Nhung viéc chuyén d6i hoan toan sang mang IPv6 tir mang
IPv4 dang chay 6n dinh la diéu khong hé don gian, thuc hién trong thoi gian ngan
duoc, viéc chuyén d6i phai dugc thuc hién timg budc, Vi cac phuong phap chuyén
d6i thich hop giita IPv4 va IPv6.

Luan vin da thyc hién nghién ciru duoc ki thuat cap phat IPv6 dong tir ISP
dén cac thiét bi dau cudi tai khach hang toi vu nhat. Thuc hién gia 1ap toan bd qua
trinh cdp phét dia chi dé nhan ra dugc nhung wu nhugc diém trong trién khai thuc
té.

Tuy nhién chua c6 dugc danh gia cu thé khi trién khai, 4p dung ngoai thuc
tién do vay thoi gian téi em s& tim hiéu dua trién khai thyc té tai mé hinh mang cua

cong ty dé co cai nhin tot nhat vé phuong phap cap phat dia chi dong kiéu nay.
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