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D2 tai nhanh s6 7; Tai lidu danh gia két qua trién khai k&t ndi véi mang IPv6 qudc té

BAI TOM TAT PE TAI
D2 tai nay nghién cdu tém lugc vé khéng gian dia chi IPv6, cach thirc chuyén d6i mang IPv4 -
va IPv6. Trong tdm cla dé tai hudng tdi viéc xdy dung mét mang IPv6 Viét Nam két ndi
quéc t&, do vay tap trung vao viéc chon lya phudng thlc chuyén ddi IPv4/IPv6 thich hdp,
dinh ¢8 mang IPv6 Viét Nam, cac phudng thic két ndi qudc t€ va kinh nghiém ciing nhu
trién khai thuc t&. Ngoai ra, dé tai cling trién khai mdt sd cac Ung dung IPv6 trén nén mang
IPv6 Viét Nam cé kha ndng ap dung trong thuc té, tién tdi lam chi cdng nghé va c6 nhiing
ing dung IPv6 cla riéng minh trong tudng lai.

D2 tai dugc cdu tric gdm 3 chudng, két ludn va phu luc. Cac chudng dudc trinh bay theo thd
tyr va muc tiéu nghién cdu cling nhu trién khai cla dé tai.

Chuodng I nghién cifu v& K& hoach dinh <G va dinh tuyén mang IPv6. Mang th{ nghiém
IPv6 c3n duge dinh ¢8 vé moi phudng dién nhu dia chi mang, dinh ¢ thiét bi mang, dinh cd
dich vu va ng dung, phan tach dé trién khai tirng budc, k&t ndi ndi bd, két ndi trén dién
rong va két ndi quéc té, Mang thi nghiém IPv6 s& dudgc xdy dung trén nén mang 1Pv4, cd
nghia la cac thanh phan IPv6 sé dugc luu théng va dinh tuyén théng qua bd dinh tuyén clra
kh3u clia mang IPv4 trudc khi di ra ngoai quéc t&, ngoai ra ciing phai dudc dinh tuyén d& cé
thé& ¢ kha ning tich hgp vdi mang IPv4 hién tai. Viéc chuyén d8i mang IPv4 din din sang
mang IPv6 phai tudn thi cac nguyén tdc nhu khéng dudc phd v cdu tric mang thuc té
dang ¢d, cac tién trinh st dung IPv4 khdng bi anh hudng va giam hiéu ndng. Ngoai ra, mang
thir nghiém IPv6 con ¢an phai dudc dinh ¢d va dinh tuyén phi hdp vdi cac tiéu chuln cda
qudc t& dé dugc phép két ndi ra mang IPv6 qudc té,

Chuong II nghién clu vé viéc Ap dung thi nghiém k& hoach chuyén ddi tir mang
IPv4 sang IPv6. Chudng nay tap trung chi yéu vao viéc nghién cltu sy kha thi va can thiét
cla viéc chuyén ddi, viéc dinh ¢8 va quan ly dia chi IPv6 trong va sau qua trinh chuyén dai.
Chuong 11 cling nghién clru viéc chuyén ddi dia chi IPv6 tai Viét Nam dya trén viéc xay dung
mét mang IPv6 song song vdi viéc chuyén déi dan dan dia chi IPv4/IPv6 tir mang IPv4 hién
dang c6. Sau d6 ia viéc Thit nghiém cac dich vy va &'ng dung IPv6. Viéc két ndi st dung
khéng gian dia chi IPv6 v& cd ban nhdm mang lai cho ngudi st dung cd hdi va kha ndng s
dung cac dich vy va (ng dung IPv6. Ngay trong qua trinh th nghiém cling nhu xay dung
md hinh, mét s8 cac dich vu IPv6 nhu DNS, Web Server, Mail Server, FTP Server... dad dugc
thif nghiém trong cac md hinh mang khac nhau va dd dem lai nhitng két qua kha quan so
vdi viéc sir dung cac dich vu nay trong khéng gian dia chi IPv4. Cac ng dung IPv6 ciing da
dugc bat tay vao thir nghiém dé co thé thu thip dudc cac kinh nghiém can thiét cling nhu

D¢ tai KHCN cép nha nwge KC.01.02 -1-



D8 tai nhanh s6 7: Tai liéu dénh gia két qua trién khai két ndi véi mang IPv6 qudc té

budc dau thu ti€p can vdi moi trudng blng nd cla cac thi€t bi két ndi s dung giao thirc
TCP/IP. D6i vdi tAng mang, cac cdng cu nhu Iperf, tcpdump... da dugc thif nghiém d& nhim
muc dich thu thap kinh nghiém déi véi cdc Ung dung ¢é téc dong tdi qua trinh xir ly truc tiép
dia chi IPv6. B8 véi thng (mg dung, cac cdng cu video s da dugc th nghiém nham muc .
dich thd nghiém cac ing dung xi ly cac goi tin IPv6 vd@i s8 lugng idn, ddng thdi cling can
nhac tdi khia canh hitu dung va phd bién clia céc loai ing dung nay.

Chuong III tip trung vaoc viéc So sanh va danh gia két qua. Cac két qua th( nghiém déi
vdi cdc dich vy cd ban dudc danh gia va 56 sénh d6i vdi cac két qua tu’cmg- ty dugc thuc hién
trong méi trudng IPv4. Chuong nay cling nhic lai vé cdc md hinh k&t ndi thd nghiém khac
nhau d&€ danh gia két qua két ndi d&i véi cdc mé hinh nay. Mét s& 16 trinh trién khai cha cac
ISP trong khu viyc va céc ISP tai chdu A ciing d3 dugc xem xét tdi d& rit ra nhfrng kinh
nghiém trong viéc trién khai tai Viét Nam .

Pé tai dugc thyc hién trong mét thdi gian khéng dai, tuy véy ciing d3 cd duge nhitng thanh
cbng nhadt dinh, ma ddc biét 1a viéc trién khai thanh ¢dng mang thir nghiém IPv6 dién ring
trong nudc, sau dé két ndi vdi mang IPv6 qudc té, tao tién d& cho nhitng nghién clu va trién
khai chuy&n ddi that sy trong tudng lai. Tuy cdn gip nhitng khé khan vé thdi gian va nhat 1a
viéc chua ¢é khach hang thir nghiém, dé tai 83 dua ra dugc nhitng két qua tudng ddi thuyét
phuc vé viéc thir nghiém két ndi va hiéu ndng cla cac dich vy/ing dung th{ nghiém trong
khéng gian dia chi mdi, dia chi IPv6.
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- > A
L&i mo dau
Véi su phat trién cla Internet v& pham vi cling nhu loai hinh Ung dung, giao thifc nén IPv4 .

chédc hdn s& khdng thé dap Ung dugc trong tudng lai khdng xa. IPv6 dang dugc nghién clu
va dua ra nhu 13 su Iy chon duy nhdt cho su phat trién tiép tuc cua Internet.

Chuyén ddi ha tang tir IPv4 1&n IPV6 la diéu chac chdn s& xay ra. Tuy nhién, chuyén déi 1én
IPv6 phai dam bao hoat ddng binh thudng cla mang va ddc biét phai trong sudt doi vdi
ngudi dung diu cudi. Qua trinh chuyén ddi cdn dién ra dan dan, cac tinh ndng mdi duwdc thiét
k€& chi la tuy chon chif khéng phat 1a yéu cdu bat bugc dé€ cho phép sy song song tbn tai cla
IPv4 va IPV6 trong qua trinh chuyén dai.

P& tai nghién clfu tém luge vé khdng gian dia chi IPv6, cach thiic chuyén ddi mang IPv4 va
IPv6. Trong tdm cla dé tai hudng tdi viéc xay dung mdt mang IPv6 Viét Nam két ndi quéc
té&, do vy tap trung vao viéc chon lua phudng thdc chuyén ddi IPv4/IPv6 thich hgp, dinh ¢d
mang IPv6 Viét Nam, cac phudng thirc két ndi qudc té va kinh nghiém ciing nhu trién khai
thuc t&. Ngoaira, dé tai cling trién khai mét s& cac Ung dung IPv6 trén nén mang IPv6é Viét
Nam c6 kha ndng ap dung trong thuc té, ti€n tdi lam chd céng nghé va ¢d nhifng {ng dung
IPv6 clia riéng minh trong tudng lai.
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Chuong 1: KE HOACH THU NGHIEM PINH CO VA
DINH TUYEN MANG IPV6

Chudng nay ndi v& k€& hoach thtr nghiém dinh ¢ v& dinh tuyén mang IPv6 dé két ndi trong
cidc md hinh khdc nhau, dic biét i& mé hinh két ndi vdi mang IPv6 qudc té. Chudng nay
khéng di sdu va chi tiét vao viéc trién khai ma chi ding lai 6 mdc dinh ¢ va danh gid cbng
nghé ciing nhu thiét bi dé trién khai.

1.1 cac phucong phap chuyén ddi tir IPv4 sang IPv6

Trong thdi diém hién tai, viéc nglitng sl dyng IPv4 d& chuyén ddi sang sl dung IPv6 trén
dién réng 14 digu khéng thé thuc hién dugc ngay lap tlic. BSi véi cadc mang nhd s dung
IPv4, chuyén d6i sang IPv6 |1a didu can thiét, tuy nhién ciing chi c6 thé thuc hién dan timng
budc thay vi ddng loat, digu dé dam bao khéng cd su dbt bién trong viéc ti€p can céng nghé
mdi. Do vdy, cac phudng phap chuyén ddi cho phép chuyén ddi tir cuc bd dén chuyén dai
téng thé mét hé thdng mang dang s dung IPv4 sang IPv6 d3 ra ddi. Céc gidi phap nay dugc
xdy diyng trén cd sd cac nit mang IPv4/IPv6 ngay cang tdng va IPv6 cung ton tai voi IPv4,
chuyén d8i dan dan cdc nGt mang IPv4 sang IPv6 va tién dan tdi mang truc.

1.1.1 Si& dung lan d6i IPv6/IPv4 (Dual-Layer)

Ban chat cua viéc s dung 1an dbi IPv6/IPv4 cho phép hd trd cac két ndi gilta IPv4 va IPv6,
cho phép céc lién két gilta IPv6 va IPv4 trao ddi v8i nhau theo nguyén ly ngan xé&p (stack).
Phuang phéap nay cho phép ning cao dé tin cdy trong viéc nhan va gl cac gdi tin IPv6 trén
nén giao thic IPv4 dang hoat ddng binh thudng.

Kha ndng nay cho phép cac tram mdi cai dat IPv6 tudng tac vdi cac tram IPv4 cli mot cach
“tryc tiép va dé dang. Gidi phap nay cling cho phép IPv6 dan dan trd nén phd bién trén mang
truc ma cac két ndi IPv4 cii vin khdng hoan toan bi loai bd. Péy 1a giai phdp dudc st dung
phd bién cho cac thiét bi dau cudi va thiét _bi dinh tuyén.

1.1.2 SU dung cdu hinh dudng dng thu cong IPv6 trén IPv4

Phudng phép nay thudng dudc dp dung dé thuc hién luu théng IPv6 trén nén tang mang
IPv4. Budng 6ng IPvE trén IPv4 dudc s dung trong bdn trudng hgp khac nhau: tram-
tram; tram-router; router-tram va router-router. D€ phi hgp vdi mé hinh nady, hai k¥
thudt chinh hd trg thiét |ap cdu hinh dudng 6ng dudc dé xudt dua trén co ché déng géi cac
géi tin IPv6 trong céc gdi tin IPv4 sin co:

Tu déng c&u hinh: Phudng phap nay thudng dudc sir dung khi mét diém cudi cua dudng éng
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cling chinh 13 diém dé&n cua cac gdi tin IPv6, tlc |a ap dung cho mé hinh tram tram va
router - tram. Trong trudng hdp nay, dia chi IPv4 cua tram dich duge ty déng xdc dinh
trén dia chi dich IPv6 dudc déng goi tir cac gabi tin IPv4.

C3u hinh dudng 8ng: Budc cdu hinh khi dich dén cla gbi tin IPv6 khdng phai 1a diém cubi
clta dudng Sng t&i router. Trong trudng hap nay, dia chi diém cubi clia dudng dng dugc
xac dinh théng qua dia chi clta goi tin ngudn co trong géi tin gui di hodc théng qua phép
anh xa dia chi IPv4-IPv6,

Cac gidi phap dudng dng ¢ thé& bao gdm nhiéu phuong phap khac nhau, tuy thudc vao vi
tri cta hai dau cudi:

Router d&n Router: Cic router IPv6/IPv4 lién ndi vdi nhau trén nén IPv4 cé thé gui cdc géi
tin IPv6 trong dudng &ng gilla chung. Trong trudng hgp nay, dudng dng chi bao gdm mét
doan trén dudng di gilfa hai tram.

Tir tram dén router : Cac tram IPv6/IPv4 cd thé glii cdc gbi tin IPvE trong duting 6ng dén

mét router IPv6/IPv4 trung gian ma nd tdi dugc thdng qua cd ché dinh tuyén cua IPv4,
Phuong phap dudng &ng nay chi bao gém doan ddu cla dudng di ndi hai tram.

TU tram dén tram : Cac tram IPv6/IPv4 dugc két ndi trén nén IPv4 cd thé gui cdc gbi tin
IPv6 trong dudng dng gilta ching. Pudng dng nay bao gom toan b§ dudng di gilta hai
tram,

TU router dén tram : Cac router ¢6 thé gli cic gbi tin IPv6 tdi tram dich cudi cung (s
dung IPv6/IPv4), Dudng dng nay chi bac gbm doan cudi cla dudng di gilra hai tram.

1.1.3 Cau hinh dudng ong ty dong 6over4

Phudng phap nay sir dung dudng éng tu déng IPv6 over IPv4 sit dung ha tdng multicast cé
‘san. Ca ch& thuc hién viéc cdu hinh ty dong chi yéu dua trén kha ning s dung giao thifc
1Pv6 Neighbor over IPv4, coi ha tAng multicast ¢é sdn nhu mét két ndi Ethernet ao.

Phudng thic nay hau nhu khéng dugc sir dung do viéc s dung ha tdng multicast IPv4 tudng
ddi phirc tap cling nhir viée sl dung cac phudng thic khac nhanh chéng va don gian han,

1.1.4 Cau hinh dudng ong tu dong s dung 6to4 relay router

Mot phudng thdc cdu hinh ty dong khac dugc goi vdi tén 6fod, trong d6 mot node mang
dual-stack tu déng dong gdi cac gbi tin khi can thi€t va gui ching di théng qua mdt router
6to4 ma khdng cdn phai cdu hinh thigt 1dp mét dudng Sng ciing nhu diém dau cudi cla
dudng 6ng,
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Phudng thifc chuyén ddi nay sir dyng dja chi /48 |a con cla TLA vai ti€p dau td 2002::/16.
Phudong thirc nay cho phép ngudi sir dung két ndi IPv6 qua cac thiét bi NAT vdi cac budc cai
dst don gian. Ngudi st dyng chi ¢an chi ra mét dia chi 6to4 router d& thiét 1&p cdu hinh.

1.1.5 Sif dung cac bd chuyén ddi:

Khi mang tryc trd nén thudn IPv6, cac luu thdng IPV4 con lai van cb thé dugc xen vao bang cic bd
chuyén ddi header. Mét bb chuyén d8i dat ximg s& nhan cac géi tin ndy va hudng ching dén nit dich. Co
ché nay ciing tuong duong vdi viée danh dia chi IPv4 sang khong gian dja chi IPv6.

1.2 Lua chon phuong thitc chuy@n d8i cho mang thir nghiém

Dua trén cic phuong phdp chuyén d8i giao thiic trén, mang thir nghiém giao thdrc IPv6 s& dugc xdy dung
dua trén viéc két hgp cic phuong phap ndi trén nhur sau:

Cac may tram trong hé thdng sé sir dung IPv6 hodc lan d6i IPv6/IPv4 (ca ché th hai cho
phép cac may nay van cé kha ning truy nhép vao mang IPv4 hién tai)

K&t ndi vdi mang qudc té& dua trén cac phuang thic dudng 6ng dé cd thé tin dung cac két
ndi sdn cé clia mang VNN.

Cac mang khic hodc cac thué baoc mudn két ndi vao mang sé s dung:
hodc két ndi IPv6,
hodc bd chuyén ddi dia chi néu mang dé dang s dung IPv4 va khdng mudn thay ddi dia chi.

hodc s dung lan d6i IPv6/IPv4.

1.3 K& hoach chuyén déi dinh tuyé&n tir IPv4 sang IPv6

Tri€n khai mang IPv6 trén co sd tlr mang truc vdi yéu ciu thigt y8u dit ra la phai dam bao
“viéc truyén sd liéu IPv6 &n dinh trén nén mang truc IPv4 hién tai. Trén cd sd dd, cac phudng
phap chii y&u dé€ trién khai mang tryc IPvé trén mang IPv4 nhu sau:

Thdng qua cac phudng phap dudng 6ng IPv4
Théng qua cac lién két phan Idp 2 riéng biét
Thdng qua mang truc MPLS IPv4
S dung mang truc Dual-stack .

Ngoai ra, trong giai doan dau, dé c6 thé trién khai IPv6 trong mdt méi trudng IPv4, can cé
cac ¢d ¢hé chuyén ddi giao thic IPv4-IPv6 nham muc dich hd trg chuyén ddi théng tin giira
céc Ung dung IPv4 va IPv6. Cac cd ché& chuyén ddi giao thirc chinh cd thé |a:
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NAT-PT ( Network Address Translation - Protocol Translation)
TCP-UDP relay

BIS (Bump-in-the-Stack)

DSTM ( Dual Stack Transition Mechanism)

SOCKS-Based Gateway.

Tich hgp gitta mang IPv4 va IPv6 ddi hoi phai cdé cd ché chuyén ddi giao thirc. Trong tuong
lai s& cé nhitng phan mém hé trg cd ch& NAT-PT, khi dé hai bd dinh tuyén dt tai hai nit Ha
ndi, HB chi Minh s& déng vai trd 'Gateway’ gilta 2 hé thdng giao thurc.

Trén cd s§ muc tiéu két ndi vdi mang IPv4, nhém nghién clu khuyén nghi s dung 2 may
chtl mang LAN cé thém nhiém vy hd trd két ndi vao ca hai hé thdng mang IPv4 va IPv6.

Nhu d3 trinh bay & trén, cac co ché& chuy&n ddi chinh gilta cic &ng dung IPv4 va IPv6 cb thé
la:

NAT-PT { Network Address Translation — Protocol Transiation)

TCP-UDP relay

BIS (Bump-in-the-Stack)

DSTM ( Dual Stack Transition Mechanism)

SOCKS

Based Gateway.

Viéc cap dia chi dudc thuc hién tif dong theo phuang phap céu hinh theo dia chi trén bd dinh
tuyén co trong LAN (Staless Auto-Configuration). Cac-dai dia chi cho cac may tai Ha ndi va
“Tp H6 Chi Minh nhu sau:

STT | Vitri Dia chi IPv6
1 IPv6 LAN Ha ndi 3FFF:XXXX:0100::/40
2 IPv6 LAN Tp H6 Chi Minh 3FFF: XXXX:0200::/40

Tai mang LAN tai Ha ndi va TP H6 Chi Minh s& tién hanh th{ nghiém cac dich vu nhu DNS,
Web, FTP, Mail, Telnet, News, Chat, Directory, Multimedia trén nén IPv6. Ngoai ra, 2 may
chii d6 cling déng thdi dugc s dung vao viéc:
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Thit nghiém k&t ni vao mang IPv4

Tri€n khai cac dich vy chuyén ddi IPv4/IPv6 nhu NAT-PT, TCP/UDP Relay gilta hai mang.

1.4 K& hoach chuyén ddi nit mang tir IPv4 sang IPv6

1.4.1 Co ché cip phat dia chi trong khdéng gian dja chi IPv6

D& quan ly khdng gian dja chi hiéu qua va hdp ly, cac nha thiét ké giao thic IPv6 da dua ra
2 cd ché cdp phét dia chi nhy sau: )

1.1.1.1 C0 ché& cdp phat chung:

Rt kinh nghiém t viéc phan bd dia chi cla IPv4, cic nha thiét ké IPv6 dd xady dung mdt co
ché& phén bd dia chi hoan todn mé, nghia la né khdng phy thudc vao giai doan ban dau, hoan
toan cd thé thay déi tuy thudc vao nhing bién ddng trong tuong lai vé viéc c3p phat va sur
dung dja chi cho cac dich vy, cac ving khac nhau. Mat khac, nhimg ngudi thiét k& IPv6 da
du doan trudc nhitng kha néng co thé phai sira ddi mot vai diém nhu cdu tric cac loai dia
chi, md réng mdt s loai dia chi ... trong tudng lai. Dléu nay la hoan toan ding dan ddi vdi
mdt giao thirc dang trong giai doan xdy dung va hoan thién,

Phan loai dia chi IPv6 khang phai chi dé cung c8p day di cac dang khudn mau va dang tién
t& cla cdc loai dia chi khac nhau. Viéc phan loai dia chi theo cic dang tién t& mét mat cho
phép cac host nhan dang ra cac loai dia chi, mét khac ilg véi mdi dang dia chi s& c6 cac
cach xir Iy khac nhau, Vi du vdi dia chi ¢d dang tién t8 FE80::/16 host s& nhan dang dé 1a dia
chi link-local chi d& két ndi cac host trong cing mét mang ...; hodc vdi dia chi ¢d dang tién
t6 3FEE::/16 s& hiéu dd la dia chi cila mang 6Bone cung cip. Mat khac, vdi dinh dang céc
dia chi theo tign t§ cling cho phép ddn gian trong cac bang dinh tuyén vi khi dé cac dau vao
. CUa cac bang router sé& & nhiing tién td ddn gian, chiéu ﬁéi ctia nd sé bién ddi tr 1 tdi 128
bit. Chi ¢6 ngoai 1& duy nhat khi nhitng dia chi dé lién quan la nhiing dia chi dac biét. Cac
host va router thuc su phai nhan ra céc dia chi "muticast”, nhiing dia chi nay khéng thé dudc
xU ly gidng nhu cac dia chi “unicast * va “anycast”. Chting c{ing phai nhén ra cac dia chi dic
biét, tiéu bi€u nhu dia chi "link local”. Tai liéu cdu tric cling dé danh tién t& cho cac dia chi
dia Iy ca s cdc dia chi tudng thic vdi NSAP (dia chi diém truy nhép dich vu mang: Network
Service Access Point) va céc dia chi tugng thich IPX.3

Bang cdp phat dia chi d3a chi ra ti |é s dung cla cac loai dia chi trong khéng gian dja chi.
Phan chi€m khéng gian dia chi 16n nhat dudc st dung cho loai dia chi Global Unicast - danh
cho cdc nha cung cdp dich vy IPv6 - provider-based (phén theo nha cung cdp) nhung ciling
chi chi@m mét phan trdm cla tdng khdng gian dia chi. T4t ¢& con hon 70% khoéng gian con
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lai chua dudc cdp phat, phan ndy cd thé cung cdp nhiing ¢d hdi phong phu cho viéc ¢dp phat
mdi trong tuadng lai.
Cap phat dia chi theo nha cung cap

Theo ciu tric bang phan bd dia chi & trén, mét trong sd nhiing loai dia chi IPv6 quan trong
nhat 1 dang dia chi Global Unicast vdi y nghia phép dinh danh mot giao dién trén mang
Internet (mang IPv6) cé tinh duy nhét trén toan cau. Y nghia loai dia chi nay ciing giéng nhu
dia chi IPv4 st dung dé dinh danh mdt host trong mang Internet hién nay. Khéng gian cua
dang dja chi Global Unicast |a rdt 16n; dé& quan ly va phan b8 hgp Iy cdc nha thiét ké IPv6 da
dua ra md hinh phan b8 dia chi theo ¢dp cac nha cung cdp dich vu Internet.

Dang dia chi ndy gdm 3 bit ti&n t§ 010 theo sau bdi 5 thanh phan ma mdi thanh phan nay
dugc quan ly bdi cdc nha cung cdp dich vy theo cac ¢dp dd khac nhau. Tuy theo viéc phan
bé dia chi cac thanh phan nay cd mét chidu dai bién ddi - didu nay mdt 1an nifa cho thay tinh
“déng” trong viéc cdp phat va quan ly dia chi IPv6.

Bang 1: Cau tric dia chi IPvé dang Global Unicast

I
3 n bit m bit O bit p bit 125-m-n-o-p
bit

010 |ID ding | ID cia nha cung | ID cGa thué | ID clia mang con | ID cla giao ti€p
ky cp bao

Thanh phan dau tién la ID cda cac nha cung cdp dich vu hang dau (Top Level “registry”).
Ciing ging nhu IPv4, cd mdt s6 cac td chirc chinh quan ly viéc cdp phat dia chi IPv6 ¢o
nhiém vu cdp phat cac gié tri TLA ID dau tién. Cu thé cac t8 chdic ndy nhu sau:

Khu vue Bic My 13 Internet NIC (Network Information Center), t6 chilc nay didu khién bdi
-NSI dudgi mdt hgp ddng véi U.S National Science Foundation. )

Khu virc chau Au 138 NCC (Network Coordinoction Center) clia RIPE (hiép hdi mang IP chau
Au).

Khu viic chdu A va Thai Binh Dudng 1a t8 chic APINC.

Ngoai ra con cd mdt td chirc chung ¢é thé cdp phat dia chi cho cac khu vuc khac nhau la
IANA.

Céc nha cung cdp dich vu Internet IPv6 phai c6 mét “provides ID” (nhan dang nha cung cép)
tlr nhitng dang ky trén. Theo k& hoach c¢dp phat dla chi “Provider ID” |ld mét s8 16 bit. 8 bit
tiép theo s& dugc cho bdng 0 trong giai doan ddu - 8 bits nay chua sl dung, dudc dé danh
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cho cidc md rong tudng lai. Chi tiét vé viéc quan Iy va phan b8 dia chi Global Unicast theo
cac cdp db nha cung ¢dp sé& dudc trinh bay trong phan Cdu trdc dang dia chi Global Unicast.

Trong cdu truc hién tai, nhitng diém ding ky chinh dugc b8 xung bdi mdt s& 1dn cac diém -
dang ky vlng hodc quéc gia vi du French NIC quan ly bdi INRIA cho cac mang cla Phap.
Nhi*ng diém dang ky nay s& khéng dugc nhdn dang bdng mdt sé déng ky. Thay vao doé ho sé
nhan dudc pham vi nhan dang cla cac nha cung cip ti cac cd sd dang ky chinh,

Vdi c8u tric dang dia chi mdi nay cho phép cic khach hang ién ¢é thé cé dudc cac dinh danh
ngdn han, va digu do6 sé cho ho kha néng thém vao cac Iép mang mdi trong phan ting mang
con cla ho. Thuc t& cac khach hang 18n cobn ¢d thé ddi dugc chdp nhan nhu nha cung cip
cla chinh ho, 18y dugc ID nha cung c8p tir cdc di€m dang ky ma khdng phai [& thudc vao
nha cung cép dich vu Internet IS

1.1.1.2 Phuong phap gan dia chi IPv6

Theo déc ta cla giao thitc IPv6, tat ca cac loai dia chi IPv6 dugdc gan cho cac giao dién,
khéng gan cho cac nodes (khac vdi IPv4). Mdt dia chi IPv6 loai Unicast (goi tat 13 dia chi
Unicast) dudc gan cho mdt giao dién don. Vi mdi giao dién thudc v& mdt node dan do vay,
moi dia chi Unicast dinh danh mdt giao dién s& dinh danh mdt node.

Mét giao dién dan c6 thé dudc gan nhiéu loai dia chi IPv6 (cho phép ca 3 dang dja chi déng
thdi Unicast, Anycast, Multicast). Nhung nhat thiét mét giao dién phai dudc gan mét dja chi
IPv6 dang Unicast link-local. Cac nhom dia chi clia dang dia chi Unicast s& dugc trinh bay &
phan sau. D& thuc hién céc két ndi Point - to - point gilta cac giao dién ngudi ta thuding gdn
cac dia chi dang Unicast link-local cho cac giao dién thuc hién két néi.

Podng thai, IPv6 con cho phép mot dia chi unicast hodic mdt nhdém dia chi unicast s dung dé
dinh danh mét nhém cac giao dién. V@i phudng thirc gan dia chi nay, fncf:t nhém giao dién dé
dudc hidu nhu 12 mét giao dién trong tang IP. ‘

Theo thiét k& cla IPv6, mdt host c6 thé dinh danh bdi cac dia chi sau:

Mét dia chi link-local cho mbi giao dién gan vdi host dé

Mét dia chi Unicast dugc cung cdp bdi cac nha cung cép dich vu

Mot dia chi loopback

M&t dia chi Multicast, ma host do 1a thanh vién trong nhém ¢é dia chi Multicast dé.

Mét router néu hé trg IPv6 & nhin biét dugc tat ca cac loai dia chi ma host chap nhan k& trén, ngodi ra
né con cé thé dudc gan céc loai dia chi nhu sau:
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Tat ca cac dia chi Muiticast dugc gan trén Router

Tét ca cac dia chi Anycast dugc cdu hinh trén Router

Tat ca cac dia chi Multicast clia v@ cac nhom thudc vé router quan ly.
1.4.2 K& thira dia chi IPv4

Do mang 1udi IPv4 cda ta d3 dudc xdy dung va dang hoat ddng nén viéc sir dung ké thira
cac phan hoach st dung IPv4 la mdt yéu t§ quan trong tao nén tinh kha thi cla phudng an
chuyén d8i. Hon nifa viéc chuyén ddi dia chi tif IPv4 sang IPV6 13 mdt qua trinh 18u dai vi
anh hudng dén toan bd mang Iudi va dich vu. Viéc ing dung phudng thic nao 13 tuy d ting
hoan canh cu thé, do cdc ddc di€m, wu nhuge diém clta timg phudng thirc nhu di néu. Cu
thé d6i vdi mang ludi cla mang truc qudc gia VNN, ta cé thé thiy cac vin dé sau :

VDC 1a mét nha cung cdp dich vu Internet chinh clia Viét nam (IAP va ISP). Cling nhu mdt
ISP khéc, hé thdng mang ludi cha VDC cé thé dudc chia 1am 3 viing chinh:

Mang trung tam - Core Network
Cac két ndi clia cac ISP khac (nhu Netnam, FPT ...)

Céc két ndi ctia cac khach hang

Internet
.............. $0E
Téng Céc mdy chi khac
mang truc w
R e e e R 1o s A e F A P e e St |
Tang truy / /
cap djch Routers Cic dich vu khdc Routers
v
------ &

Tangp!u_lc 1SPs Khth hang va ngudi
vu khach dung dau cudi
hang

Hinh 1 - Cac Idp can quy hoach cho mang IPv6
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D8 trién khai mang IPv6, cac van d& can gidi quyét déi vdi mdi ving nay bao gdm:
Qui hoach va cdp phat khéng gian dia chi IPv6 cho méi viing

Kién trdc lai cic hé thdng thiét bi cho cd kha ning hd trg IPv6

Dang ky cac site IPv6

Cai d3t DNS server hd trg IPv6.

1.4.3 Trién khai mang IPv6 d&i véi mang trung tam (core) :

ISP ¢an phai xac dinh cd nén cai dat riéng biét cac router/host theo co ché dual-stack hay
chi la nhiing node thuan IPv6. Quyét dinh nay dua trén cac két ndi tdi mang trung tdm; Cac
phudng thifc dinh tuyén can dugc cai dit dé sao cho cdc gdi tin IPv4 dugc dinh tuyén trén
nén ha tang mang IPv4; con cac goi tin IPv6 dudgc dinh tuyén trén nén ha tdng mang IPv6
mdi.

Hién nay do mang IPv6 mdi chi phét trién réng & trén pham vi thir nghiém nén thuc t&€ nhu
cau do6i vai cac két ndi thudn IPv6 |1a chira cao. Do do sé tiét kiém va hiéu qua hon néu sif
dung t6i da kha ndng cung cdp song song dich vu trén ca IPv4 va IPv6, co nghia la déi vdi
cac dich vu cung ¢8p ¢ mang truc thi viéc st dung cac cd ché song song IPv4/IPv6 & cho
hiéu qua t6i da.

Tuy vay trong thuc té cling cd thé c6 cac mang mdi cd kha ning cung ¢dp dich vu thuin
IPv6, vi du cdc mang IUdi phuc vy cac dich vy di ddng thé hé mdi, cdc mang cung cdp dich
vi mang thuin IPv6 nhu mang DNS IPv6, mang thi nghiém IPv6 ... thi cd thé thiét 14p ngay
dudi dang thuan tuy IPv6. Lic nay mang dugc xdy dung sé chi giao ti€p dugc vdi cac mang
ludi khac théng qua cac két ndi thudn IPv6 ma thdi.

\Vdi cac thiét bi chuy&n mach nam qilta cdc mién gidi han IPv4/IPv6: Sau khi giai doan cac
router chay ch& dd dual-stack 6n dinh. Cac ISP c6 thé ciu hinh céc router trong mang core
la nhiing router chay duai-stack dé dinh tuyén ca IPv6 va IPv4.

Giai doan tiép tiép theo |a thyc hién cac két ndi tdi mang IPv6 toan cau, Cé thé lam cac két
ndi nay thong qua cac phuong thic két ndi truc tiép vao mot mang IPv6 toan cau (nhu
mang thdr nghiém 6Bone) hodc thdng qua ¢d ché tunneling. Néu mang core hd trd IPv6 va
cdc ISP khac ciling hd trg IPv6 thi cd thé cdu hinh cac két ndi truc tiép IPv6 ma khdng can
thdng qua tunnel hodc dual-stack

»

Pong thdi cac ISP cling phai quyét dinh sir dung mot hodc mot vai cac router ndm ¢ “dudng
bién” trong qua trinh chuyén d6i tir mang IPv4 sang mang IPv6. Khai niém “dudng bién” nay
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dudc hi€u nhu 12 cic router 1a cac gateway déng vai tro 13 diém chuyén tiép giita mang IPv4
va mang IPv6.

1.4.4 Trién khai mang IPv6 ddi véi mang truy nhap coia khach hang

Céc khach hang cla moi ISP c6 thé truy nhép vao mang qua dudng dial-up (céc khach hang
gian ti€p) hodc qua dudng leased-line (cac khdch hang truc tiép). Do vdy co cac van dé can
giai quyét dé trién khai mang IPv6 nhu sau:

Can phai nang cdp cac router dé cac router nay hd trd dual stack. Do vdy dam bao céc cic
khach hang IPv4 v khach hang IPv6 déu cac tra ndng truy nhap vao mang.

Ho#c cai dit cdc router IPv4 va IPv6 riéng ré nhau. Sau dé thue hién phan téch cac khach
hang thudc mang IPv4 s& truy nhap qua router IPv4 cii; con cic khach hang mdi sé& truy
nhdp qua router IPv6. Nhilng access rbuter nay phai hd trd cic két ndi t6i mang IPvE
toan cau. Néu mang core khdng hd trg IPv6 can phai cai dit cic co ché chuyén ddi (dual
stack hay tunneling) trén cac router IPv6.

Dé&i véi cdc khach hang 13 nhirng site IPv6, cdc ISP ¢in phai cai dit cic cd ché chuyén ddi dé
ho trg khach hang cé thé truy nhip vao cac node IPv4; cé thé théng qua cac cd ché nhu
NAT.

Nhu v8y ddi vdi mang khach hang thi cé thé (ng dung cac bién thé cha tunnelling, NAT dé
cung cdp IPv6 trong qua trinh chuyén tiép. Nhyu dd nghién ciru, viéc chuyén déi dan sang
ché& 46 native IPv6 sé& dudc thuc hién tudng dbi don gian khi cac thiét bi va phan mém cd
kha nang hd trd hoan hao.

Mot giadi phdp nifa khéng kém phan quan trong trong qua trinh chuyén déi 13 viéc két ndi vdi
BBONE. Thuc chat viéc k&t ndi nay la cung cdp cac két ndi thi nghiém tj6i véi IPv6 chir
. khéng phai la cac két ndi bén viing cd thé s dung lau dai cho viéc cung ¢dp dich vu sau nay
(vi né pha v3 kién tric phan cép dia chi IPv6 theo nha cung cdp, va han ché cédc kha ning
cling nhu s lugng dia chi IPv6 cé thé clp phat). Tuy nhién viéc két néi v8i 6BONE lai |3 mét
viéc lam hét sirc can thiét, dic biét l1a d8i v8i nha cung cdp dich vu k&t ndi va dich vu nhu
VDC, do :

6BONE cung cdp kha ndng thir nghiém IPv6é trén pham vi toan cau
La mdt yéu cdu b3t budc néu mudn tham gia vao céc cdng cudc nghién ciru phat trién IPv6

L3 yéu cau bat budc dé cd thé dugc cip phat cac sub-TLA dau tién tir RIR
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1.4.5 Trién khai dia chi IPv6 tai Viét Nam

Pé cb thé trién khai dudgc s dung Internet IPV6 tai Viét nam, nhém nghién ciru d& xudt cac
budc thuc hién theo trinh tu sau:

Budcl:

Mudn trién khai dja chi IPv6 trudc hét cin cd dja chi IPv6. Mudn dugc cdp dia chi IPv6,
chiing ta can phai tham gia th( nghiém 6bone it nhdt 6 thang (xem phan gidi thiéu vé phan
cap quan ly dia chi IPv6). Viéc két ndi vdi 6BONE c¢d thé dugc thuc hién théng qua mét trong
nhiing giai phap sau day :

Két ndi vdi 6BONE thdng qua két ndi transit do mdt ddi tac cung cdp dudng truyén trifc tiép
nac do. VDC can thuang lugng vdi cac d6i tac cung cdp dudng truyén dif liéu quéc t& aé tim
hi€u kha n3ng thdng qua két ndi qudc t& d6 aé tham gia vao 6BONE. Diéu kién 1a ddi tac
phai c6 két ndi sén vdl 6BONE, va tudng thich vé thiét bi

Két ndi vdi 6BONE thdng qua cac relay dugc cung cap bdi ddi tac, hodc cac relay cdng cbng
(nhu cua Microsoft, Cisco). Phudgng phdp nay ddn gian nhung chi cung ¢dp kha nang truy
nhap vao 6BONE ch( khéng dd ndng liic va didu kién dé dugc chdp nhan nhu médt site cung
cap dich vu IPv6, va do d6 khdng da diéu kién do APNIC yéu ciu,

Budc 2 :

Sau thdi gian thi nghiém vai két quéd kha quan, xic tién viéc xin cdp cac sub-TLA dau tién
cho Viét nam. Viéc phén bd cac sub-TLA nay dudc thyc hién theo phan II & trén.

Ta da dé cap dén viéc phan chia dai dia chi theo cac ranh gidi bit do APNIC quy dinh, cung
cap dugc (vdi sub-TLA dau tién) la 8192 networks, vdi 65536 giao dién trén mdt network
nhu vdy. Tuy nhién trong 13 bit si dung cho network ndi trén ta nén phan chia cu thé& hon
‘theo cdc nha cung cép, cu thé dia chi duge phan c8p chl yéu cho ¢ac nha cung cdp dich vu
c@ lon { nhu cac ISP, IXP, ICP...). Viéc phéan hoach ti€p theo dudce thuc hién trén ranh qgidi
mang con thudc don vi dé quan ly, thuc hién theo phudng phap tudng ty nhu phuong phap
da dugc minh hoa & trén.

Budc3:

Sau khi mang truc d3 hd trg IPv6 thi c6 thé cung cdp cac dich vu két néi IPv6 thuin, dich vu
két ndi qua tunnelling, qua NAT... M{t trong cac dich vu dau tién ma nha cung cdp dich vu
IPv6 phai cung cdp la dich vu tén mién IPv6 (DNS). Do d6 nha cung cdp phai xdy dung trudc
cdc may chu cung cdp dich vu nay trudc khi dua ra dich vy. Viéc xay dung hé théng nay d3
dugc méd ta trong phan thir nghiém.
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1.5 K& hoach dinh c¢d mang IP v6
1.5.1 Pinh cd kién tric mang IPv6

Mang thdr nghiém IPv6 dugc thiét 18p trén nén mang IPv4, tlrc la cac thanh phan luu thdng
ctia mang IPv6 dugc dinh tuyén thdng qua cac bd dinh tuyén clra khdu cla mang IPv4 trudc
khi chuyén tiép dén mang IPv6 qudc té&. Vi trong giai doan 2002-2003, mang IPv6 tam thdi
chi ding lai g vai trd 13 mdt mang thir nghiém thé hé mdi, do dé chua can thiét dau tu cac
thi€t bi mang mdi véi cdu hinh cao. Tuy theo kha ning md réng v@ sau, két hgp vdi 19 trinh
phat trién mang ludi Internet qudc gia ndi chung va mang dich vu thé hé mdi IPv6 ndi riéng,
céc thiét bi phyc vy cho mang IPv6 s& dudc digu chuyén hodc néng cép trong tuadng lai.

Trude thyc t& nhu cau st dung dich vy Internet cha x3 hi dang ngay cang gia tang, trong
thdi gian qua, mang Iudi cia VNN lién tuc dugc md thém kénh di qudc té€ tdi hang chuc
Mb/s. Mac khac, dudng truc Internet qudc gia cling dudc ndng cdp lén tdi trén dudi
300Mbps. Tdi thdi diém nay, t6ng dung lugng kénh Internet di qudc té& cua Viét nam dat tdi
trén dudi 300Mbps, cao hdn nhigu so vdi cac nudc trong khu vuc va x&p xi badng Thai Lan.

Giai phap chuyén ddi hé thdng dan tir giao thic IPv4 sang IPv6 dugc bt déu tir mang
nhanh, tién td mang truc. Phuong én nay cho phép tiét kiém dudc cac chi phi dau tu trong
khi vAn nhdm vao dugc nhu cdu Umg dung trudc mat ma khdng can thiét phai cé sy nang
cap toan bd hé théng sang s dung giao thic IPv6 trong giai doan nay. Trong qua trinh
chuyén ddi, cdc nha hoach dinh hé théng cé mdt mdi trudng thd nghiém ly tudng dé cé dugc
cac phan tich, danh gia cin thiét cho viéc vach ra nhitng hudng di vifng chdc cla hé thdng
mang thdng tin Viét nam,

Hé théng thlr nghiém 13 hé thdng thu nhd cta 1 hé thdng mang qudc qgia tdng thé trong
tudng lai cé kha ndng dap (g dudc sy phét trién nhanh chdéng cta Internet toan cdu véi
\viéc hé trg cac cdng nghé mdi, su gia ting nhay vot v& sd lugng ngudi s dung, cic Umg
dung va dich vu trén mang. Trén ¢d sd d6, mang IPv6 th nghiém cin dam bao dudgc cac
kha ning sau:

Kha nang tich hgp vdi céc hé théng khac:

Mang IPv6 c6 kha ndng két ndi véi mang VNN4 hién ¢d, két ndi vdi hé théng mang qudc té
6BONE va cac mang IPv6 khac trén thé gidi(néu ¢d thé). Bam bao kha ndng song song cling
ton tai hai hé théng IPv4 va IPv6 trong thdi gian trudc mat.

Kha ndng cung cdp dich vu

Cung cép céc dich vu k€t ndi thir nghiém IPv6, dich vy gia tri gia tdng cho khach hang:
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v Trudc maét, trién khai cac dich vu phd bién nhy Web, FTP, e-mail,...

v Ting budc trién khai cic dich vu bang théng rong va chat lugng dich vy cao (vi
du dich vy Video Conference,...)

v C6 kha nang cung clp kha nang truy cdp cac dich vy trén mang IPvé cho ngudi
sif dyng trén hé théng IPv4 qua cdc phuong thic chuyén déi ty ddng va thi
céng.

Kha N3ng Md& Rdng va Nang Cap

Mang cd cdu triic md, dd tin cay cao. Cac thiét bt co tinh md, nang luc va dac tinh k¥ thuat
phu hgp vdi dich vy thir nghiém. C6 kha ndng thay thé&, nang c&p khi c¢an thiét.

H3 trg viéc ndng cdp phan mém d€ dép (ng sy phat trién vé& cbng nghé, cho phép thir
nghiém cac dich vy mdi ra ddi trong tudng lai. H3 trg cac tiéu chudn két ndi quéc té chung,
khéng phu thudc vao nha san xudt cy thé.

Pam hiéu nang ca hé théng

C4 d6 linh hoat va tinh s&n sang phi hgp vdi quy md thir nghiém vira va nhd. Tap trung thl
nghiém tai hai nit mang H& ndi va H3 chi Minh nh&m nang cao hiéu qua sit dung mang ludi
cling nhu céc chi phi khai thac, bado dudng. BPam bao kha nang mé réng bao phl toan quéc
phu hgp vdi chién luge phat trién trong giai doan tdi.

Tao nén mét mdi trudng thir nghiém cho viéc trién khai dich vy, cdng nghé méi - qua dé
rét ra dudc nhitng kinh nghiém cén thiét cho viéc xdy dung hé thdng mang quéc gia tdng
thé cho tuong lai.

Pam bao an ninh hé théng.

Dam bao d tin cdy cla cac thdng tin dugc trao ddi gilta cdc ndt mang thir nghiém. Cé kha
nang bao mat théng tin trao ddi gilta cdc ndt mang khi can thiét.

1.5.2 Kién Tric hé thdng

Mang thUr nghiém giao thic mdi IPv6 s& dudc trién khai trong khudn khd mdt lién mang
khai thdc két ndi toan quéc. Trudc mat hé thdng sé dugc xdy dung trén nén mang IPv4 hién
cd, timg budc ti€n hanh chuyén ddi hé théng IPv4 hién tai sang IPv6 (Native IPv6), phl hgp
v@i cac nghién clu va thr nghiém chung clia cdc nudc va td chic khac trong giai doan
chuyén tiép.

Glao Ti€p vdi Mang 6BONE
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NGOt mang Ha ndi dugc két néi véi mang thir nghiém 6BONE qudc té thdng qua két ndi IPv4
hién cd, sir dung phudng &n dudng 8ng (Tunnef). Sau qua trinh thi nghiém va chay IPv6,
nlt mang nay cé thé dugc ding ky dé& két ndi véi cac ndt mang IPv6 khac dé trd thanh nat
mang IPv6 chinh thirc.

Giao Ti€p vdi Mang IPv4 hién co.

P& dam bao cho viéc song song cung tdn tai hai hé théng IPv4 va IPv6, mang th{ nghiém
IPV6 sé& dudc két nGi véi mang VNN IPv4 hién tai. Hé thdng phai cé kha n3ng hd trg co ché
chuyén d8i giao thic gilra IPv4 va IPv6.

Giao ti€p vdi mang LAN IPv6

Hai mang LAN chay IPv6 dat tai 2 nGt ban dau la Ha N&i va HB Chi Minh. Hai mang LAN nay
dugc két ndi théng qua mang tryc IPv4 hiéri tai, str dung phudng an dudng 6ng (Tunnel) cb
b3ng théng tudng dudng 2xE1. Hai Router chay dual-mode IPv4/IPv6 ddt tai hai dau dam
bao viéc két ndi hai mang IPv6 trén nén mang IPv4.

Dich vu dial-up IPv6E.

Tai nit mang hai dau Ha ndi, HB6 Chi Minh, cac Router vdi kha ndng clia Access Server s&
cung cap dich vy Dial-up IPv6 thir nghiém cho khach hang. '

1.5.3 Pinh ¢G thi€t bi mang IPv6

Cac thiét bi mang ding cho mang thir nghiédm IPv6 bao gdm céc bd dinh tuyén (router), hé
th&ng chuy&n mach (switch), cdc mdy chl dich vy (servers) va cdc may tram thl nghiém
dich vy (workstation). Céc thiét bj nay vira dam bao dugc yéu cau téi thi€u 13 xdy dung mét
hé théng mang thd nghiém trong pham vi qudc gia nhung cling can dam bao hdi ty dudc céc
dac tinh cho phép m& réng pham vi thir nghiém thanh mdt mang IPv6 di kha ndng cung cip
cac dich vy trén nén mang IPv6 cho cac dbi tigng khach hang trén 1anh thd Viét nam ¢6 nhu

cau sir dung.
1.5.3.1 B9 dinh tuyén

VGi nhiém vy dinh tuyén cdc uu théng trong mang IPV6 qua cic bd dinh tuyén clta khdu clia
mang IPV4, bd dinh tuyén cho mang IPV6 can ddm bao dudc cdc dic tinh cua mét hé dinh
tuy€n mang tryc va hé thdng truy cap gian ti€p. Chdc ndng dinh tuyén déng vai trd chuyén
ti€p chinh cac luu thong mang tryc gilfa 2 ddu nat B&c Nam va dinh tuyén di qudc t&. Chirc
néng truy cdp gian ti€p dugc tich hgp trong bd dinh tuyén dé cung c¢dp cac dich vu truy cdp
Internet t&r xa qua mang dién thoai.

Pé xac dinh dudc ndng luc cla bd dinh tuyé&n trén c¢o sd cin cf vao:
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- Luu théng mang truc, qudc té€
- Luu théng mang LAN tai méi diu nat
- Luu théng cho cdc ngudi dang truy cp gidn tiép
Vi du xét tai dau ndt Ha ndi:
- Kénh két ndi qudc t€ IPv6 Tunnel {&én mang 6BONE vdi bang thdng 01xE1
- Dam bao ddng thdi 8 két ndi (connections) cho ngudi diing dau cudi

- H& trg 500 dén 1000 ngudi dung truy cap gidn tiép vao mang IPvé

RouterfAccess
Server IPvd/iPvG

Mang LAN t3i Ha noi

Hinh 2 - Kién tric mang LAN IPv6 tai Ha ndi

M3t khac, cac dich vu chl yéu dugc khai théc thit nghiém trén mang ngoai cdc Ung dung
truy&n théng nhu Web, Mail, FTP con bao gdm médt sé cac Ung dung b3ng théng réng nhu
"VideoConference, MPEG... Theo trung binh théng ké&, cac traffic dién ra trén mang IP
Internet ma dich vy Web-based, Mail (POP3 & SMTP) va dich vu khac nhu telnet, ftp, ...vv,
[an lugt chiém cac ty |é chiém 70%, 20% va 10%. Tuy nhién, trong trudng hdp thir nghiém
cac dich vu bang rdng, traffic cho cac dich vy dé sé& chiém dén 80% luu thdng chinh cla
mang. Trong trudng hdp mang LAN ¢ téc dd 100Mbps, ¢6 thé hiéu traffic cho video luén
chiém téi 80Mbps va traffic cho cac dich vu truyén thdng 13 20% tuodng dudng vdéi 20Mbps.

Dich vu Mail dudc xép vao loai dich vu ma tinh két ndi la cé trang thai - stateful, bang théng
dung cho nd thudng cao han moi dich vy khéng trang thai.

Vay Iuu iugng bit/gidy (bps) danh cho hinh thic truy cip gidn tiép sé [
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Dgt = (Pvideo+ Pkhac) x (8 bits/byte)

Trong d6 :

Pweb=Pvideo x 80% x 2048 |a lvu lugng do dich vu Video chiém.
Pkhac=Pgt x 20% x 1024 la luu lugng do dich vy truy&n théng khac chiém.
Pgt 1a sG két ndi danh cho thué bao gian tiép.

Ap dung quy téc Clos cho xac dinh tc dd chuyén mach, khéng xung ddt, tic nghén

« Tdc d6 chuyén mach cba bd dinh tuyén vao khoang 25 dén 35 Mbps hay hiéu n3ng
chuyén ti€p géi tin vao khoang 50 - 70 Mpps (cac géi tin & diy cd kich thudc chuan Ia
64Kbyte)

Ch(rc nang dinh tuyén:

Hé théng can ¢b kién tric d3 xir ly, hd trg cdc xir ly chinh nhu: Truy&n nhan cic théng tin
cdp nhat vé dinh tuyén cla tat ca cac giao thic dinh tuyén dugc cai ddt trén hé théng.
Quan ly chadt ché cac théng tin dinh tuyén va trang thai hoat ddng mdi trudng clia hé
thdng.

Hé thdng can cd ch& d) bao mat tudng Ira vdi truy nhdp Internet/Intranet,

Churc néng truy cip gian tiép:

HA trg truy cdp gidn tiép cé kha nang quan tri thiét bj théng qua cac hé thang giam sat trang
thai hoat dong nhu: thi tuc truyén thdng, hiéu suét sif dung, trang thai két néi modem
vdi khach hang,...v..v

‘Kha n3ng hd trg t5i da céc chudn két ndi thoai cho cac loai modem phd thdng cho khach
hang dau cudi.
M6 hinh két ndi tai dau nut Ha ndi va TP H6 Chi Minh v& ¢o ban Ia giéng nhau. Riéng nit
Ha ngi con cé thém 02 may chu dich vu két ndi thém vao LAN. Do vdy, vé cd ban, 02 bd
dinh tuyén dudc trang bi giéng nhau.
1.5.3.2 B chuyé@n mach

B& chuyén mach c6 chifc ndng chuyén tiép cac luu thdng vao va ra tai cdc mang LAN dit tai
2 nat mang chinh. Cling gidng nhu bd dinh tuyén, phan Ién toan bd cac traffic déu dudc
chuyén ti€p qua day.
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Ciing theo quy tdc Clos v& dam bao chéng tic nghén b3ng théng chuyén mach tai LAN, téc
dd chuyén mach clia bd chuyén mach tdi thiu ciing phai bang duge tic dd chuyén mach cua
bd dinh tuyén va con cé kha ning md réng dén chuyén mach Gigabit. Vdi cac tiéu chi dd, bd
chuyén mach cdn dam bao cac thdng sé:

- Tdc dd chuyén mach téi thiéu 35Mbps va c6 thé md réng dén 8Gbps.
- Hiéu ni3ng chuyén tiép thong tin tlr 70Kpps dén 7Mpps (tinh theo kich thudc géi tin
64kbps)

- Hb trg cac cdng nghé FastEtherChannel, GigaEtherChannel phép tao nén cac két ndi
t6c dd cao tdi 4Gbps gilra cac Switch, két nGi tdi Router, cling nhu tdi cac may chu,

1.5.3.3 May cha

C6 tdng céng 04 mdy chu trén toan mang. V4 muc tidu dam bdo cho s6 lugng ngudi ding
dau cudi truy cép gian tiép khoang tlr 500 dén 1000 ngudi, 04 may chli dé can ddm bao cac
tiéu tri:

- HO trd da truy nhap, phan tai truy nhap.

— HO trg da xir Iy, phan tai da xi/ ly.

B4&i v@i cac may chl gateway/DNS-IPv6 va may chi web/mail/FTP thi s& ludng két ndi truy
nhap sé& bi€n thién, phy thudc nhiéu vao cac truy nhap gian ti€p cia ngudi ding. Tuy nhién
trong mdi trudng mang LAN thi chinh & ndi cac dich vu bang théng réng dugec thir nghiém
do vay cac két ndi g day déu |a FastEthernet 160Mbps.

1.5.3.4 Pinh ¢G, Iva chon hé diéu hanh may chu

Hau hét cac hé diéu hanh théng dung hién nay nhu Windows, Linux, Unix,... déu dd ho trg
céc két ndi IPv6. Dudi day, nhdém nghién ciru phan tich, danh gid va so sanh céc uu, khuyét
cla cac hé diéu hanh thdng dung, tir d6 dua ra dugc hé diéu hanh phi hgp cho cac may chi
thir nghiém.

Hé digu hanh UNIX

Hé diéu hanh (HDH) UNIX dudc xdy dyung tir dau nhitng ndm 70 va dudc sir dung trong cac
hé& mady tinh 18n. Tinh dén thdi diém hién tai, so véi cdc hé dieu hanh khéc, UNIX {4 mot
trong nhirng hé thdng c6 tinh bado mat cao vi d3 trai qua thdi gian dai xay dung, khic phuc
va bl I18p nhitng 16 hdng bao mat. Hién nay tén tai nhidu dong UNIX khac nhau nhu: HP
UNIX, IBM AIX, Novell UNIXWARE....

Chuing ta cé thé diém qua nhitng d3c diém ndi bat cia HDH UNIX nhu:

D tai KHCN cip nha nuoc KC.01.02 . 25.



D& tai nhanh s8 7: Tai liéu danh gid két qua trién khai két ndi v8i mang IPv6 qudc té

- La mét hé x{r ly da ludng, thich hgp cho cac may chu Idn vdi mét hé thdng I6n cac

tram lam viéc.

- Kha ndng bao mat cao vi céc tinh ning phan quyén, bao méat va truyén tin ndm trong .
hat nhan cia HDH UNIX ludn dugc b8 sung va khic phuc nhitng 16 héng.

- Tinh 8n dinh clia UNIX cao.

~ Hb trg giao thic IPv6 trén nhigu dong nhu: IBM(AIX 4.3); BSDI(BSD/OS 4.0);
COMPAQ(Trué4 UNIX5.1); FreeBSD(FreeBSD 4.0), HP(HP-Ux 11i)...

Tuy nhién, ¢d nhitng diém han ché:
- UNIX chi thyc sy phat huy sdc manh trong cac hé théng [dn.

- Gia thanh ddu tu cho UNIX tugng ddi I6n, doi hoéi su dong bo & cac cdu hinh thiét bi
phan ctmg chuyén dung, dat tién.

- Van hanh UNIX kha phifc tap, doi hdi ngudi van hanh phai céd kién thirc chuyén mon
trinh @0 cao.
Hé diéu hanh Linux
Linux ra ddi dua trén nhiing tinh ndng cd ban cla UNIX, dudc thiét k€ cho n&n may PC va
tén dung kién trdc cla may tinh véi chip Intel dé cé dugc hé théng hoat déng vdi hiéu sudt
cao nhu UNIX. Linux [a HPH ma ngudn md, do dé cé nhigu hdng phat trién véi cac phién ban
Linux khac nhau nhu: RedHAT, Trubo, SuSE,... Li do cang ngay cang nhiéu ngudi sir dung
Linux:
- Mbdi truting lam viéc Linux cho phép tim hiéu dugc UNIX, ddy thuc su 1a mdi trudng
thir nghiém tuyét vdi vdi gia ca hop ly va gan nhu 13 mién phi hoan toan.
— Linux cho phép tén dung gan nhu hét hiéu suft cla cac thiét bj phén cing vdi cd ché
quan ly manh va c6 tinh 8n dinh cao.
- Linux a2 HPH cho phép cung c@p cac dich vu Internet nhu Web, Mail, FTP... véi chat
lugng dich vu dam bao va dd tin cay cao.

Linux kernel 2.2.x trd di bdt dau ho trg IPV6.

Hé diéu hanh Windows

HEPH Windows dugc phat trién bdi céhg ty Microsoft ndi tiéng. Hién nay, tai Viét nam,
windows dugc sir dung khé& phd bién . Cac déng san phdm cho ngudi ding dau cudi cé chirc
nang HBH mang nhu WindowsNT, Windows 2000,... thudng dudc lva chon cho cac (‘'ng dung
dau cudi cla ngudi s dung. S dung Windows cling cd nhiing vu nhuge diém nhu:
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— HPH Windows hd trg phan [dn céc giao thdc mang phd dung.

- Giao dién ngudi ding than thién trong cai dat va s dung.

- €06 kha ndng k&t ndi vdi HPH khac.

~ Chi phi thap hdn so vdi UNIX nhung d8 bao mat thap hon so vGi UNIX.

Microsoft 3 phét trin cac package hd trd IPv6 cho ciac HPH: Windows 95/98/NT; Windows
2000/XP; Windows 2003.

Lua chon hé diéu hanh Linux cho cdc may chi

Trong giai doan thif nghiém vdi muyc dich tiét kiém chi phi va ting cudng kha néng phét trién
hé thdng, gidi phap st dyng dong thdi mét s6 phan meém mién phi va m@ ngudn md via
dam bao dugc tinh kinh t& va kha ndng md rng cda hé théng thd nghiém. Trén thyc té,
nhiéu nhém nghién clu tai cac trung tdm nghién clu va trudng dai hoc trén thé gidi, ddc
biét trong cac dur an thl nghiém ciling Iva chon giai phap sir dung Linux, V&i vai tro 12 HBH
gifng UNIX, hé thdng thir nghiém sé& ¢ dugc nhiing vu diém:

- Kha nang da ludng va da x(r ly cho hé thdng !én.
- Tinh én dinh, bao mat két hgp vdi phdn quy&n ngudi sir dung murc cao.

— €6 tinh tuong thich cao vdi cac hé thdng khac, ¢ kha nang ndng cdp theo yéu cau su
dung.

- Tiét kiém 10-20% chi phf dy an.

V@i hé théng thir nghiém, viéc s’ dung HDH ma ngudn md& cho phép nhém nghién clru ¢o
kha ndng phat trién HDH mdi theo y minh dya trén ma ngudn md clia nhan HEPH (kernel).
Ngoai ra, vdi viéc dau tu cho hé théng thd nghiém trong khoang thdi gian tlr 3-5 ndm vdi
‘HDH UNIX va cac trang thiét bi déng bd di kém s& 1a khdong hiéu qua. Nhat [a dbi vdi cac
thiét bi may chd hién tai vdi thdi gian khdu hao tUr 5-7 ndm, viéc lua chon Linux thay cho
UNIX 13 hap Ii.

Lua chon hé diéu hanh Windows cho cac may tram

D6i vdi cac may tram, viéc sir dung ddng nhat mét hé didu hanh ¢é hd trg sin cdc Ung dung
Multimedia, dam bao dudgc viéc cdu hinh két ndi IPv6 cling nhu cd dudc giao dién ngudi dung
phil hgp cho cac thi nghiém Multimedia sau nay. Mat khac, cac Ung dung multimedia chua
thuc su dugc phat trién manh trén nén Linux. Bén canh dd, viéc st dung Windows trd thanh
phd bi€n cho cac may tram tai Viét nam nht & vdi nhiing ngudi sir dung dau cudi théng
thudng.
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Tuy nhién, ty thudc vao didu kién thuc t& clia qud trinh thl nghiém, cé thé si* dung céc
phdn mém HPH khac thay thé cho mdt s6 may si dung Windows vai muc dich da dang hé
théng th nghiém.

1.5.3.5 Pinh cd, lya chon dich vu thif nghiém

Trong giai doan thir nghiém trén mang IPv6, mdt s6 dich vu cg ban nhu: Web, Mail, FTP,...
can thiét dugc thlr nghiém dudi nén giao thdc IPv6. Viéc lura chon dich vy thr nghiém ddng
nghia vdi viéc xay dung cac phudng phap danh gid, kiém tra chat lugng va tinh hiéu qua cla
cac dich vu trén nén giac thic méi IPv6. Chi tiét théng tin v& cdc phudng phdp danh gia
mang thir nghiém trén cac dich vy cy thé dugc trinh bay chi tiét trong chudng V va chudng
VI clia d@ tai. |

a. Dich vu Web

Trong s8 céc dich vu cgd ban trén Internet, World Wide Web thuc su 13 dich vu dugc ca thé
gidi biét tdi. Cac trang Web hién nay ngay cang dugc md rdng cac tinh ning, phat trién vé
58 lugng dé thod man nhu ciu trao ddi thdng tin trén mang cla ngudi sir dung. V& cac hé
théng khac nhau, ngudi ding ludn cé thé tham gia vao hé thdng mang toan cau, thiét 1ap
may chd dich vy va thiét k&€ trang Web cho minh. Vi cadc hé digu hanh hién tai ding cho
may chl hay may tram, cac ng dyng dich vy thuting dugc tich hgp ludn bén trong hé digu
hanh.

Hién tai, Apache la phdn mém may chi dich vu Web dugc sir dung phan Idn trén cac hé
théng may chu dich vu Web trén thé gidi. Ly do dudc sif dung thdng dung 13 vi Apache hd
trg cac déc tinh md cla mét web server, cd nhiéu phién ban cho cac nén hé diéu hanh khéac
nhau. V@i HDH Linux, Apache dugc sif dung nhu mdt webserver chufin. Trong thdi gian dau,
Apache chifa h trg IPv4, nhung sau du 4n KAME, Apache d3 dugc chinh thic hd trg IPv6
bat d3u tlr phién ban 1.3.6, phién badn Apache chudn dudc cung c8p bdi Apache Software
Foundation. Viéc si{r dung Apache cho phép ngudi dliing ¢ th€ cdu hinh dugc cac théng sé
clia may chi web, ki€m sodt cac théng tin truy nhép. Mat khac, (ng dung Apache chuln
dugc nhidu hing phat trién trén nén ma ngudn md, do dé phd hdp vdi mé hinh thir nghiém,
phat trién va tu xdy dung cac (ng dung hé trg kém theo.

b. Dich vu Mail
Hé thdng email cua Linux cé hai thanh phan: tdc nhan ngudi ding email (MUA - Mail User
Agent) va tac nhan gui emait (MTA - Mail Transfer Agent). MUA dong vai tro giao dién ngudi
ding d6i véi trinh nhdn/gli mail, MTA déng vai trd nhan va chuyén tiép mail. Trén HPH
Linux, cé hal MTA phd bién la sendmail va smail. Con trén cidc HPH khac nhau {udn cé san
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cadc MUA véi tinh n3ng va giao dién phong phu, trén Windows cia Microsoft cd Qutlook

Express, trén Linux cd XMail, Netscape mailm,...

Sendmail 14 MTA dudc st dung phd bién nhét, vi ddy 13 hé théng dudc xdy dung trén nén
MTA cla dai hoc Berkeley & California. Sendmail dap (g dugc cho céc hé thdng Ién, cé kha
nang x{ ly linh hoat va cho phép thiét 13p cdu hinh vdi nhidu lya chon.

Do tinh linh hoat va khd& manh trong xir ly, sendmail tré nén phic tap trong c¢du hinh. Chinh
vi thé&, sendmail thudng két hdp vdi céng cy IDA dé trd thanh mét san phdm néi tiép
Sendmail+IDA. IDA 1am cho sendmail trd nén dé sl dung hdn, trén thuc t&, sendmail dugc
cai dit trén HDH Linux & phd bién. Phién ban 8.11.6 clia Sendmail d3 ¢b hd trg giao thirc
IPv6.

Trong khudn khd mang thr nghiém, HDH s( dung la Linux, trinh Sendmail d& dudc nhing
vao trong Linux, do vy viéc cai dit va cdu hinh khéng con thuc su phire tap.

c. Dich vu BNS

DNS 1& dich vu cho phép chuyén ddi dia chi IP sang dia chi tén mi&n, DNS gbép phan giai
quyét bai todn phan bd cd sd dif liéu dia chi mang. V&i mdt dia chi IP nhung cho phép cd
nhiéu tén mién khac nhau, ngudi ding khdng can thiét ghi nhd dia chi IP dé biét xem vi tri
dia ly cua mdy dang truy nhdp ma chi quan tdm dén phan tén ggi nhé cta dia chi IP dé duge
ghi nhan trong cd sd dir liéu. C3u tric dia chi tén mén ¢ dang cdy, nlt cao nhit 13 gbc, cac
nat thdp hon tuong dudng vai cac sub-domain dude chia theo dia ly (1dnh thd quéc gia) va
¢ac linh vure hoat ddng (kinh té&, gido duc,...).

Trong hé théng may chi Linux, BIND 13 céng cy hitu dung hd trd dich vu DNS. BIND ciing do
nhém Pai hoc Berkeley phat trién nén dudc s dung rong rai trén thé gidi. Vdi tinh ning
cung cdp nhiéu dic tinh manh, dn dinh, an toan va dinh hudng md, viéc si dt,.ing BIND trong
giai doan thir nghiém Ia hap ly. Phidn ban BIND 9.x hd trd quan ly dia chi IPvé dugc sif dung
trong hé thong.

d. Dich vu FTP
Giéng nhu Web va Mail, FTP ta mdt trong nhiing diéh vl kha théng dung trén Internet. FTP

cho phép truy&n va nhan cac tap tin gilta cdc may tinh dudc két ndi v8i nhau trén nén giao
thic TCP/IP.

Trén HDH Linux ¢b ¢éng cu FTP-Wu-FTP hd trg IPv6. Vdi quy md vira va nho, viéc sir dung
cdng cu nay trong pham vi thir nghiém ia ho&n toan hgp ly. Ngoai ra, ching ta cling c6 thé
tham khao céc phan mém dich vy FTP server clia cadc nhém phat trién khac.
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Chucng 2: KET QUA AP DUNG THU NGHIEM KE
HOACH CHUYEN POI

2.1 Thir nghiém ké&t néi mé hinh mang cuc bd
2.1.1 Muc tiéu

Trong qua trinh trién khai nghién cdu, thir nghiém giao thirc IPv6 trén dién rdng, viéc tiép
cén, lam chd céng nghé |3 digu can thiét, P& cd duge cdi nhin tir chi tiét dén tdng thé cla
toan bd qua trinh thi nghiém, nhém nghén ciru da cb nhing thir nghiém nho trén mo hinh
mang cuc bd, budc dau cé dudc nhitng danh gid, rdt ra dugc nhitng bai hoc cho viéc nghién
clru, thtr nghiém trén hé théng mang dién réng s& dugc trinh bay trong phan sau.

2.1.2 M6 hinh thuc hién

Tién hanh thiét 18p mdt mang IPv6 don giadn bao gdm hai may tinh dang sir dung trong
mang IPv4 hién tai, dinh tuyén vdi nhau thdéng qua modt bd dinh tuyén cdng cdng (public
IPv6 router).

_ =i
[ B .
. Linux
Windows 2000 ol
Tunnel Pseudo-Interface IPuB-ir [P
2]32:&32:82032:82:1 2002 cba? 8203 cbal B2:3

|Pvd network

Btod.kfucom [2002:4371:.cha: 1]

Hinh 3 - M6 hinh két ndi mang thir nghiém nhd

Thiét 1ap dia chi IPv6 cho 2 may trong mang ndi bd dang sl dung thuin giao thlc IPv4. Hai
rmay nay co dia chi thyc IPv4.

MayI: 203.162.130.195.
May II: 203.162.130.193

Thiét 1ap cdu hinh 02 dudng 8ng IPV6 trén nén mang IPv4 dén ciing 01 router hd trg chuyén
ddi 6to4d. '
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Trén thé gidi, tudng Ung mdi viing dia ly khac nhau cé cic t8 chire ty xay dyng cac router
6to4 nham hd trd thiét lap va thir nghiém cac két ndi IPv6 tam thdi.

Bang 2 - Danh sach dinh tuyén chuyén tiép két ndi tam thdi

Bing
Bia chi bd dinh tuyén Qudc gia - thong két Chiay
ndi
rong RFC 3068. Pay la dia chi
2002:¢058:6301:: Toan cau n/a anyeast cho cac relay router gan
nhat.
Bac My
6to4.ipvb.microsoft.com j|Redmond, WA? / - ||? Md& cho céc thi nghiém
Santa Clara, CA / ) , ) .
6tod.kfu.com 128 kbps {[M@& cho cac th( nghiém
Pacific Bell
. . _ Cé yéu ciu, didu 1é cy thé, tham
ipv6-lab-gw.cisco.com San Jose / Sprint? ||100 mbps . . ,
khao tai website cua Cisco,
Chau A Thai Binh Duang
6tod.ipv6.aarnet.net.au  ||Sydney, Australia i100 mbps {|Chi hd trg tai Australia
) . M@ cho cac thir nghiém, hd trg bdi
kddilab.6tod.jp Tokyo, Japan / ? 100 mbps
KDDI LAB
) . Md bdi Trung tdm tinh toan Vién
6to4.ipvb.ascc.net Taipei, Taiwan / ? ||100 mbps x , .
Sinica, ho trd thir nghiém.
Chiu Phi
. Cape Town, South L R
6to4.ipng.unix.za.net 48 mbps M@ thdr nghiém
Africa / ?
Chéau Au
. Adastral Park, UK / i .
6tod.ipv6.bt.com , 10 mbps ||M& thif nghiém
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AMS-TX

skbys-00- Banska Bystrica, e .
34 mbps (|M@ thir nghiém
00.6to4.xs26.net Slovakia
6tod.ipv6.uni-leipzig.de ||Leipzig, Germany [|100 mbps [[Md vd8i muc dich thir nghiém
6tod.ipv6.fh- Regensburg, . , . .
34 mbps  ||M& vGi muc dich thir nghiém
regensburg.de Germany
. : The Netherlands / . "
6to4.ipng.nl 100 mbps (Mg thit nghiém

2.1.3 Phan ciing - Hé diéu hanh

Trudc hét, viéc sif dyng hai may tinh IBM PC ¢6 cdu hinh phan cing gifng nhau dém bao
duge tinh nhét quan trong thd nghiém (1Ghz, 10GB HDD, FastEthernet 10/100 Mbps.). Tuy
nhién, trong tugng lai, m& hinh thir nghiém dién réng doi héi s dyng nhitng phan mém HBH

khac ngoai Windows, do dd viéc cai ddt mdt may sl dung HPH Linux va may con lai cai dat
HBPH Windows 2000.

2.1.4 Yéu caiu

Hai may phai nhin thdy nhau théng qua giao thdc IPv6. Chdng ta cd thé kiém tra bdng cach

s dung nhitng cong cu kiém tra dudng truyén ddn gian ddi vdi giao thirc IPv6 (cling tudng
ty nhu IPv4) : ping6, traceroute6.

2.1.5 Thiét Iap cdu hinh

Thiét lap dia chi IPv6 trén may Windows

- Ipv6 rtu 2002::/16 2

ipv6 adu 2/2002:CBA2:82C1::CBA2:82C1

ipv6 rtu ::/0 2/::202,255.45.5 pub life 1800

pingé www.Gbone.net

ipv6 rtu 2002::/16 2

Thiét 1&p giao dién thdr 02 |am giao dién danh dia chi IPv6 véi dinh dang (prefix) ki€u 6to4.
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ipv6 adu 2/2002:CBA2:82C1::CBA2:82C1

Nhap dia chi IPv6 cho giao dién s§ 02. Gid tri s6 hex gan cho dia chi I8y tu dia chi IPv4
tugng Ung la 203.162.130.196.

ipv6 rtu ::/0 2/::202.255.45.5 pub life 1800

Thiét i15p tunnel dén router kddilab.6tod.jp [202.255.45.5] vdi thdi gian ton tai (time to live)
cho két ndi tam thdi nay la 1800 gidy = 30'.

K&t qua khi thur ping dén website clia 6bone

Reply from Bﬁeibo_o:cis:l::lo: bybes=32 ﬁhe#724ﬁ15
Reply from 3ffe:b00:c18:1::10: 'wm=32.&m§;740ms

Reply from 3ffe:b00:c18:1::10: bytés=32 time=748ms

K&t qua khi traceroute d€n webserver chinh clia mang 6bone

C:\>tracert6 www.6bone.net

Tracing route to 6bone.net [3ffe:b00:¢c18:1::10] over a maximum of 30 hops:

1 808ms 824ms 8lims 2002:4371:c5a::1

2 572ms 579 ms 577 ms digitai-ca-tunnél-.ipvb‘.cisco.com [3ffe:c00:8023:13::2]
3 657ms 667ms ¥ 3ffe:c00:80§3:6::2

4 722ms 716 ms * rap.ipv6.viagenie.qc.ca
[3ffe:b00:c18:1:290:27ff:fe17:fc0f]

5 * 722ms 737 ms www.6bone.net [3ffe:b00:c18:1::10]

Trace complete.

Thiét 1ap giao dién IPv6 trén may Linux:
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ifconfig sit0 up o
ifconfig sitd add 2002:cba2:82¢3::cba2:82c3/16

route -A inet6 add 2000::/3 gw ::202.255.45.5 dev sito

ifconfig sit0 up
Kich hoat giao dién ding cho IPv6, & day 13 sit.
ifconfig sit0 add 2002:cba2:82¢3::cba2:82c3/16

Dat dia chi cho giao dién d6, dia chi stf dung d ddy dudgc 18y gia tri tir gia tri cia dia chi IPv4
tudng Ung Ia 203.162.130.195 => chuyén d8i sang IPv6 |3 CBA2:82C3. Ta hoan todn cé thé
|& mdt dia chi khdc dé gan cho giac dién nay, tuy nhién dé cd dugc dja chi théng nhét va
thudn tién, dé nhd, ching tdi chon phudng phap nay.

route -A inet6 add 2000::/3 gw ::202.255.45.5 dev sit0

Thiét 1ap cdu hinh dudng 8ng 6to4 dén public router chuyén ddi 6tod cb dia chi IPv4 ja
202.255.45.5. Giao dién dudc gan dia chi nay méc dinh ia sit0.

Két qua khi thir ping dén mot website thuéc 6BONE: 6to4.kfu.com

[root@IPV6 root]# pings'sto:;.kfu com

PING 6to4.kfu com(zooz.4371 c5a::1) 56 data bytes

64 bytes from 2002'4371 c5a"1' icmp seq-s ttl*'64 hme 269 ms
64 byl:es from 2002 4371 c5a ‘:1‘, |cmp_seq-9 tl:l-64 tlme 325 ms

64 bytes from 2002: 4371 c5a.'1' icmp_seq 10 ttl-64 time—329 ms

64 byte_s from 2002:437!.:é5a::1: icmp_seq=11 tti=64 time=304 ms

--- 6tod.kfu.com ping.statistics -—

4 packets transmitted, 11 received, 0% loss, time 10039ms

rtt min/avg/max/mdev = 188.120/292.484/433.440/59.509 ms

Két qua khi traceroute dén website dé
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2.2 Thir nghiém k&t n&i mé hinh mang dién réng trong nuéc

2.2.1 Mo hinh mang dién rgng

Dugc su ddng y va hd trg clia Téng Cong ty Buu chinh Vién Théng, céng ty VDC dang trién
khai dy an “Trién khai mang thir nghiém IPv6 két ndi VNN” vdi mé hinh tudng tu nhu md
hinh ly thuyét d3 dugc nghién clru (trong phan II, tai liéu Bdo cdo dé tai nghién clru Trién
khai thir nghiém mang IPv6 Viét Nam va két ndi v&i mang IPv6 quéc té), nhdm phuc vu cho

viéc hién thuc héa va trién khai cdc nghién clru vé IPv6.

Dudi day la mé hinh mang thi nghiém k&t ndi VNN
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Viéc trién khai md hinh nay dugc tién hanh theo 3 budc

Trién khai cdc mang LAN thu3n tai hai dau Ha No&i va Thanh phd HB Chi Minh. M&i mang LAN
ndy bao gdm mot Gateway Router 3640 10S IP Plus két ndi vai mét Cisco Catalyst 2950 qua
giac dién Fast Ethernet va cac Server Mail, Web, FTP, cdc may tram su dung giao thirc thudn
IPv6. Cac mang LAN thudn nay dudc két ndi t8i mang VNN4 théng qua két ndi Fast Ethernet
tir Gateway Router 3640 tdi VLAN5S main Switch 6509(VLAN cho céc thiét bi quan tri, ngudi
quan tri mang va th{ nghiém cac cdng nghé mdi).

Tri€n khai cac két ni IPv6 Backbone va qudc té. Su dung dudng 6ng IPv6 trén nén IPv4 dua
trén mang truc IPv4 tao tunel ao vdi téc dd 2Mbps dé Idam backbone IPv6. Cac tunel ao -
dugc thiét [&p gilta hai Router hai dau Ha N&i ~ Thanh ph& H& Chi Minh va thiét lap gilta
Router dau Ha Néi ra mang qudc té. (router a6i téc ma mang VNN két nGi vao)

Trién khai céc két néi cho khich hang Dialup va Leased Line.
2.2,2 C&u hinh thiét bi va phdan mém

Dudi diy 14 bang cdu hinh Router hai ddu Ha Ngi-Thanh phé H& Chi Minh sau khi d& thuc
hién budc 1 .

2.2.2.1 Router Ha Ngi

HANOI(6to4)#show run

Building configuration...

Current configuration ; 2989 bytes

N

version 12.2

service timestamps debug datetime msec
service timestamps Jog datetime msec
no service password-encryption

]

hostname HANOI(6to4)
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boot system flash ¢3640-p7-mz.122-15.T2.bin
logging queue-limit 100

enable secret 5 $1$0Dgh$/iUoaOAT.sFulUzIU8bQn/
!

username ... password ... ipv6-vdc

aaa new-model

I

1

aaa authentication login default local

aaa accounting connection default none

aaa session-id common

ip subnet-zero

!

!

no ip domain lookup

ip name-server 3FFE:FFFF:8000:2003::3

!

ipv6 unicast-routing

. mpls Idp logging neighbor-changes

!
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|
[
no voice hpi capture buffer
no voice hpi capture destination
t
!
mta receive maximum-recipients 0
[
I
!
interface Loopback0
nec ip address
ip broadcast-address 0.0.0.0
ipv6 address 3FFE::1/64
!
interface Tunnel
description Connection_TO_HCM
no ip address
I ip broadcast-address 0.0.0.0
ipv6 unnumbered FastEthernet0/0
ipv6 rip ipv6_vdc enable
tunnel source FastEthemet0/0
tunnel destination 203.162.4.117
tunnel mode ipv6ip
!

interface FastEthernetQ/0
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ip address 203.162.175.39 255.255.255.224
ip broadcast-address 0.0.0.0
duplex auto

speed auto
ipv6 address 3FFE:FFFF:8000:2004::1/64

ipv6 rip ipv6_vdc enable
no cdp enable
!
interface Serial0/0
no ip address
ip broadcast-address 0.0.0.0
shutdown
clockrate 2000000
!
interface FastEthernet0/1
description LAN_SERVER
no ip address
ip broadcast-address 0.0.0.0
. duplex auto
speed auto
ipvb address 3FFE:FFFF;8000:2003::1/64
ipv6 enable
ipvé 1ip ipv6_vdc enable
no cdp enable
|

interface Serialo/1
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no ip address
ip broadcast-address 0.0.0.0
shutdown
clockrate 2000000
!
interface Serial2/0
no ip address
ip broadcast-address 0.0.0.0
shutdewn
1
interface Serial2/1
no ip address
ip broadcast-address 0.0.0.0
shutdown
]
interface Serial2/2
no ip address
ip broadcast-address 0.0.0.0
shutdown
!
interface Serial2/3
no ip address
ip broadcast-address 0.0.0.0
shutdown
1

interface Serial2/4
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no ip address

ip broadcast-address 0.0.0.0
shutdown
!
interface Serial2/5

no ip address

ip broadcast-address 0.0.0.0
shutdown
!
interface Serial2/6

no ip address

ip broadcast-address 0.0.0.0
shutdown

!

interface Serial2/7

no ip address

ip broadcast-address 0.0.0.0
shutdown

!

interface Group-Asyncl

no ip address

ip broadcast-address 0.0.0.0
encapsulation ppp

ipv6 unnumbered Loopback(
ipv6 rip ipve_vdc enable

async mode interactive
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peer default ipv6 pool HAN

no keepalive

ppp authentication pap chap ms-chap

group-range 33 40

!

no ip http server

ip classless

ip route 0.0.0.0 0.0.0.0 203.162.175.33

!

!

!

ipv6 local pool HAN 3FFE:FFFF:8000:2008::/64 16

ipv6 router rip ipv6_vdc

!

!

!

radius-server authorization permit missing Service-Type
call rsvp-sync

!
!

mgcp profile default
1

!

|

dial-peer cor custom
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|

1

|

line con 0

line 33 40
no flush-at-activation
modem Dialin
modem autoconfigure discovery
autoselect during-login
autoselect ppp
flowcontrol hardware
fine aux 0

line vty 0 4
password ..,

!

|

end

HANOI(6tod) #

2.2.2.2 Router Thanh phé H6 Chi Minh

TPHCM6to4#sh running-config

Building configuration...

Current configuration : 2757 bytes
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version 12.2

service timestamps debug datetime msec
service timestamps log datetime msec
service password-encryption

1

hostname TPHCM6to4

!

logging queue-limit 100

enable secret 5 $1$fCm3$RSex/yZYCQIvizahQrw4z0
!

usermame test password 7 1403171818
ip subnet-zero

i

[

ip domain name NAME1

ip name-server 3FFE:FFFF:8000:2003::3
!

ipv6 unicast-routing

rﬁpls Idp logging neighbor-changes

!

|

voice call carrier capacity active

|
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|

I

I

no voice hpi capture buffer

1o voice hpi capture destination

!

!

mta receive maximum-recipients 0
[

|

[

interface Loopback0

no ip address

ip broadcast-address 0.0.0.0
ipv6 address 3FFE::2/64

!

interface Loopbackl

no ip aqdress

!

interface Loopback2

ip address 1.1,1.1 255.255.255.0
!
interface Tunnel0

description Tunnel to HANOI6to4
no ip address

ipv6 unnumbered FastEthernet0/1
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ipv6 rip ipve_vdc enable

tunnel source FastEthemet0/1
tunnet destination 203.162.175.39
tunnel mode ipv6ip

I

interface FastEthernet0/0

description Connection to LAN (IPv6)
no ip address

duplex auto

speed auto

ipv6 address 3FFE:FFFF:8000:2005::1/64
ipv6 enable

ipv6 rip ipv6_vdc enable

!

interface Serial0/0

no ip address

shutdown

clockrate 2000000
! .

interface FastEthernet0/1

description Cannection to HANOI6to4 (tunnel) and VNN
ip address 203.162.4.117 255.255.255.0

dupiex auto

speed auto

ipv6 address 3FFE:FFFF:8000:2006::1/64

ipv6 enable
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ipvb rip ipvb_vdc enable

!

interface Serial0/1

no ip address

shutdown

clockrate 2000000

1

interface Serial2/0

no ip address

shutdown

!

interface Serial2/1

no ip address

shutdown

!

interface Serial2/2

no ip address

shutdown

!

interface Serial2/3
no ip address
shutdown

!

interface Serial2/4
no ip address

shutdown
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]
interface Serial2/5
no ip address
shutdown
!
interface Serial2/6
no ip address
shutdown
!
interface Serial2/7
no ip address
shutdown
!
interface Group-Asyncl
no ip address
encapsulation ppp
na ip route-cache
no ip mroute-cache
.Ipv6 unnumbered Loopback0
ipv6 enable
ipvé rip ipv6_vdc enable
async mode interactive
peer default ipv6 pool HCM
ppp authentication pap chap ms-chap

group-range 33 40
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ip default-gateway 203.162.4.172

no ip hitp server

ip classless

ip route 0.0.0.0 0.0.0.0 FastEthernet0/1

ip route 192.168.0.0 255.255.255.0 FastEthemnet0/1
1

|

!

logging 203.162.47.238

ipvé local pool HCM 3FFE:FFFF.8000:2007;:/64 16
ipv6 router rip ipv6_vdc

I

|

!

call rsvp-sync

|

!

mgcp profile default

!
|

!

dial-peer cor custom
!
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line con O
line 3340
no flush-at-activation
login iocal
modem InOut
modem autoconfigure discovery
autocommand ppp
transport input afl
autoselect arap
autoselect during-login
autoselect ppp
flowcontrol hardware
line aux 0
linevty 0 4
password ...
login
!
I

end

TPHCMéGto4#

2.2.2,3 Cau hinh DNS tai Server DNSv6

A.File named.conf
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## named.conf - configuration for bind

#

# Generated automatically by redhat-config-bind, alchemist et al.
# Any changes not stipported by redhat-config-bind should be put
# in fete/named. custormn

#

# controfs {

# inet 127.0.0.1 allow { localhost; } keys ( mdckey; };

#x

key "mdc-key” {
algorithm hmac-mdS;
secret "VOKSm30nWMKIMEWIHIWAw==";

»
/7 Include "Yetg/named. custormn”:
A/ Include “/eto/rndc. key™

:)pﬁrbns {
directory var/named/:
listen-on-v { any; },

¥

Zone "0.0.127.in-addr.arpa” {
type master;

file "0.0.127.in-addr.arpa.zone”;:
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s

zone "localhost” {

ype master;

file "focalhost.zone";
¥
Zone "jpv6.vnn.vn." {

Yype master;

file “ijpvé.vnn.vn.zone":

b4

B.File ipv6.vnn.vn.zone
$TTL 3D

FORIGIN ipv6,vnn. v,
@ IN SOA  ns.ipvb.van.vn. postmaster.jpvé.vonvn,
. 2003053011, serial
28800 ; refresh
7200 ; retry
604800 ; expire
86400 ; tt!

Y

NS ns.ipvs.vnnn.

N Mx 10 mailipvb.vnn.vn.
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home IV CNAME www

wwiw IV AdAA  2001:C20:2001:1101::2

mail N AAAA 2001:020:2001:1101.:2
fip IV AAAA 2001:C20:2001:1101::1
ans IV AAA 2001:C20:2001:1101::1

files-server IN  AAMA  2001:020.2001:1101::3

hem N AAAA 2001:020:2001:2101::1

2.3 Thit nghiém két néi md hinh mang dién rong qudc té&
2.3.1 Két nédi véi mang 6BONE

Mang thir nghiém VNN6 da dugc k&t ndi thuc t& vai mang 6BONE qua dbi tac SingTel véi cac
dia chi dugc phan nhu sau :

Bia chi do SingTel cip :
2001:C20:2001::/48

Céc dia chi dugc phén ti€p cho VDC1(tai Ha Ndi) va VDC2(Tai Thanh phd HCM) nhu sau:

Tai VDC1:

2001:C20:2001:1000::/64 --->  Pia chi k& ndi

2001:C20:2001:1101::/64 —-> LANIPVG Serv_e% |

;001:C20:2001:1102::/é4 -—>  LAN IPvb Workstation

2001:C20:2001:1103::/64 --—> IPvéb Dial-Up VDC1

Tai VDC2:

200i:C20:2001:2000::/64 ----> Dia chi két nGi

2001:C20:2001:2101::/64 ----> LAN IPv6 Server (hién tai chua c6 Server, d& danh cho Server trong
tugng lai)

2001:C20:2001:2102:: /64 -—--> LAN IPv6 Workstation

Pé tai KHCN cAp nha néde KC.01.02 -54-



D& tai nhanh s8 7: Tai liéu danh gid két qua trién khai két ndi vdi mang IPv6 qudc té

Backbone HN-HCM Tunnel:

HNL
203.162.175.39 / 27 (dia chi IPvd)
2001:C20:2001:0::1 /127 (dia chi IPv6)

HCM: -
203.162.4.117 / 27  (djachi IPv4)

2001:€20:2001:0::2 /127 (dia chi IPv6)

HNI-SINGTEL Tunnel:

HNI:
203.162.175.39 / 27 (dia chi IPv4)
2001:C20:0:E::15 / 127 (dia chi IPv6)
SINGTEL:
220.255.0.2 /27 (dia chi IPv4)
2001:C20:0:E::14 / 127 (dia chi IPv6)

Sau khi dugc cdu hinh két ndi véi SingTel, Router 3640 tai Ha N§i dd dugc thay doi
c3u hinh nhy sau ’

‘.interface Tunneld
description Connection_TO_HCM
no ip address
ipv6 unnumbered FastEthernet0/0
ipve rib ipv6_vdc enable .
tunnel source FastEthernet0/0
tunnel destination 203.162.4.117

tunnel mode ipvbip
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!
interface Tunnell
description Connection_TO _SINGTEL
né ip address
Ipv6 unnumbered FastEthernet0/0
ipv6 rip ipvé_vdc enable
tunnel source FastEthernet0/0
tunnel destination 220.255.0.2
tunnel mode ipv6ip
!
interface FastEthernet0/0
ip address 203.162.175.39 255.255.255.224
duplex auto
speed auto
ipvé address 3FFE:FFFF:8000:2004::1/64
ipvb rip ipvé_vdc enable '
no cdp enable
1
interface Serial0/0
no ip address
shutdown
clockrate 2000000
no cdp enable
! )
interface FastEthernet0/1
no ip address

duplex auto
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speed auto

ipvb enable

no cdp enable

!

interface FastEthernet0/1.1

description LAN_WORKTATION
encapsulation dot1Q 5
ipv6 address 3FFE:FFFF:8000:2002::1/64
ipv6 rip ipv6_vdc enable

no cdp enable
!
interface FastEthernet0/1.2

description LAN_SERVER

encapsulation dot1Q 3

ipv6 address 3FFE:FFFF:8000:2003::1/64
ipv6 rip ipv6_vdc enable

no cdp enable

2.4 Méb hinh dich vu Dial-up

Nhom thir nghiém cling d3 thir nghiém dich vy dial-up va da dial-up thanh cbng vdi dia chi
IPv6. Do cé nhitng khé khdn trong viéc phién ban phdn mém clia Router 3640 trong du an
chua héd trg chifc néng dial-up, nhém th{r nghiém da thir nghiém dial-up qua Router 2620 va
da thanh céng. Trong tudng lai gan, sau khi Router 3640 dugc nang cip phién ban phin
mé&m mdi, ngudi st dung cé thé dial-up tir may tram. Dudi day 1& mé hinh dich vu dial-up :

Pé tai KHCN cép nha nwoc KC.01.02 -57-
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S0 5O KET NOI DIALUP ROUTER 2620 TOI i )
1PV6 ROUTER 3640

outer 3640

Hinh 5: Sg db két ndi Diat Up Router 2620 tgi IPV6 Router 3640
2.5 Thi& nghiém cung cdp dich vu va cong cu phéat trién ddi vdi IPv6

2.5.1 Xay dUng phuong phap danh gia chAt luQng dIch vU cc bAn trén
Internet
2.5.1.1 Cac kiéu do kiém dich vu mang

5

D4i vdi cac dich vu mang, dé kiém tra dd tin ciy cia timg dich vy, ¢é nhigu nhém nghién
clru trén thé gidi d3 d& xust céc phuong phap do khac nhau. IETF d3 t8ng hdp va phan loai
thanh hai ki€u do chinh 1& do chd dong (Active measurement) vad do thy déng
(Passive measurement). Viéc sif dung phudng phap do nao tuy thudc vao muc dich cla
qua trinh do va cac yéu td khac nhau trong qua trinh van hanh mang. Tuy nhién néu ap
dung két hgp dbng thdi dudc hai phudng phap do dbng thdi trong ciing mot phép do thi sé
nang cao tinh chinh xac va y nghia cta qua trinh do ndi riéng va ca qua trinh danh gi hiéu
nang mang noi chung.

Do ki€u chu ddng
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Dinh nghia cho cac phép do chi ddng dua trén cd s& thuc hién cac phién truyén thdng bang
cach gUi cac géi tin tham do lén trén méi trudng mang dang hoat déng, tir dé xac dinh dugc
cac dap (g, kich thich cla céc dich vy mang tuong ng.

P&i vai cac dich vu trén nén giao thic IP ndi chung, viéc sinh ra cac géi tin, yéu cau va gui
dén cdc mdy chd dich vy tudng dng cho phép xac dinh dugc khd ndng dap (ng va tinh sdn
sang clra dich vu. Tuong (g vdi cac géi tin, yéu ciu gt dén mdy chd, tién hanh kiém tra s§
lugng, tinh chinh xdc clia cac dap (g cla cdc mdy chl gl vé dudi dang céc gbi tin, cac tra
16i phan hdi. Théng qua d6 dua ra dénh gi& v& mdy chu. Tuy nhién, dé phép do thuc sy cd y
nghia, phan anh dudc thuc trang clia mdi trudng mang, cac goi tin, yéu cau do tim gl dén
may chu dich vu cdn dugc dua trén s§ liéu truyén thdéng thuc cla ngudi s dung. Trong
nhi’ng trudng hgp ma nhiing diéu kién trén khéng thé thyc hién dugc, ching ta ¢d thé phai
thuc hién thém nhing phép do khac ddng thdi phai duy tri su tugng Ong gilra cac didu kién
thyc hién do kiém véi phép do.

Mot vi du minh hoa khi thuc hién cac phép do kiém tra dich vu nhu web, mail, ftp, khi thuc
hién thiét l1ap két ndi théng qua cac socket, can thié€t tinh dén tudng quan thdi gian tra 3
cdc y@u cau xac dinh tén may chi phan hdi tlr may chi DNS. Néu may chl DNS dé ndm
trong cung mdt mang véi may chl dich vy can do thi khdng cé su cach biét Idn, Digu nay
cho th&y chi s&r dung duy nhét phuong phap do chl ddng cling cb thé khdng thu dudc két
qua chinh xac nhu mong muén néu nhu khdng tinh dén cac yéu td khac nhu cdu trdc mang,
kha nang phan tai va dap ng cua cac thanh phédn mang khéc nhau.

Ban chét cla phép do bdng phudng phap chi ddng 1a dua cac luu théng gidm sat vao trong

gua trinh Juu théng chinh cda céc ludng dir liéu trong mang. Chinh y&u t8 nay cling ¢d thé

gay nén nhirng sai s6 nhat dinh trong qua trinh do néu nhu khéng c6 mdt k& hoach do dudgc

hoach dinh tir trudc. Nhiing phién truy@n théng giam sat gia ting ddt bién cé thé 1am anh

Hu’dng chinh dén chat lugng dich vu ma ta dang danh gia, do dé mét di y nghia cia qua trinh

do. M3t khac, nhitng y&u t8 ngam dinh d&i vi phép do nay cling cé thé anh hudng dén chit |
luvgng dich vu ca@n do. Vi du nhu trong nhidu truding hgp, cac thiét bi do khéng ndm trong

ki€ém sodt clia nha cung cip dich vu, do vy qua trinh ding nhdp vao cac hé théng con khéc

nhau trén madt hé théng t8ng thé thudng khdng dudc dé cap dén, va do véy, phép do van

ton tai nhitng han ché,

DPo kiéu thu déng

Do kiém kiéu thyu déng 1a phuong phap do dya trén nhitng thiét bi sdn c6 trén mang két hgp
VvGi cac cong cy do kiém mang. M&t diém khac biét quan trong cla phudng phdp nay I3
khéng sir dung dén nhiing luu théng giam sat dua thém vao trong mang, do viy khdng lam
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anh huéng dén cac luu thdng thuc t& cdn do. Cac qué trinh do kiém clia cdc nha cung ¢ip
dich vu ldn thudng dugce tién hanh trén ca hai phudng phap do chd ddng va bi dong, tuy
nhién, trén dién rdng, vdi mang ludi phic tap, giam thiéu su tidc ddng d&n hé thdng thi kiéu
do nay cd nhigu wu diém,

Kiéu do nay tdn dung nhimg thiét bi sdn ¢é trong mang, may chu, thidt bi mang va cac (ng
dung dich vu mang dé thuc hién do ki€m. Bdi vi khéng can phai thuc hién nhitng tc dong
tdi qua trinh truyeén théng nén nd s& giam t&i thidu sy tac ddng dén hé thdng cta ISP, do dé
kiéu do nay to ra thich hgp ddi vdi nhiing nha cung cip dich vy Ién. Ki€u do nay cling phénr_
anh chan thyc chat lugng dich vy nhan duge tir phia ngudi st dung. Ngoai ra, do kiéu thu
ddng ciling cung cdp cho ching ta nhigu théng tin rat hitu ich cho qa trinh phat hién 15 va
1ap k& hoach phat trién nhu lugng tai nguyén va dich vy dugc st dung.

Kidu do thy déng cb thé€ dudc thuc hién trén nhiéu kiu thiét bi khac nhau:

« MaAy cha: Web, email va cac dich vu méi cé thé dugc thuc hién dua trén giao thirc TCP,
day |3 giao thirc dam bdo tin cdy do phia client cd thé gt nhitng phan hdi vé phia server.
Dua trén théng diép phan hdi, cic (ng dung dich vy cd thé nhan biét dugc ci hai qué
trinh bat d3u va két thic clla mdt giao dich tai client. Clng véi cdc chirc ning théng
thubting, cac (ng dung dich vu cling ¢ thé€ ghi nhan dudc su thay ddi vé hoat ddng cua
dich vu théng qua thdi gian chd dgi phan hoi tir mdt giao dich khac. Cac thdng tin nay
thudng dudc vy trong cac file log hay dudc phan tich va thdng ké chi tiét han bdi chirc
n&ng quan ly clia ban than ng dung. D& danh gid hoat ddng cla hé thdng, chlng ta cé
th& khai thac ngudn théng tin nay. Ngodi ra, ching ta ciing ¢ thé& thu nhan dudc thdng
tin bang cdch ty thu thip dua trén cdc quy tdc quan ly théng tin ma cac dich vy tuan
theo.

e May tram: Thanh ph3n ki€m tra clia dich vy web phia client ¢d thé sit dung nhing
phudng phap do dé danh gid kha ndng hoat déng clia (ng dung phia client s dung
nhifng ¢bng cu phan mém ddc biét, trong méi trudng mang thir nghiém, ta cé thé dung
cdc ¢éng cy hd trd chuyén dung cho mang IPv6 nhu COLD, Ethereal, MRTG...

+ Nhitng thiét bi ki€ém tra dic biét : Nhiing thiét bi ki€ém tra d3c biét cé thé dugc dling
dé theo d6i qué trinh truy@n théng trén mang va phan tich nhiing géi tin d&€ dua ra danh
gid vé chit lugng mang va dich vu.

2.5.2 cacdich vy th& nghiém

Do kiém dich vy Mail

Kiéu do
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Dich vu thu dién t& 13 mdt trong nhitng dich vy ph8 thdng trong céc dich vy mang. Diéu dé
¢é nghia, thu dién t&r 13 dich vu co t8n sudt s dung cao hadn so véi cac dich vy khac nhu
FTP, teinet. Do vy, khi danh giad chat lugng dich vy trén két qua do ddi vai dich vu nay, ta
can chd y tdi hai tiéu tri chinh. Th{ nhit & kha ndng tudng tac gilfa mdt ngudi s dung véi
nhiéu ngudi st dung khac nhau va st dung dich vu thu dién t& cba cac nha cung c8p khac
nhau. Th{ hai 1a tinh 8n dinh va tin cdy cla ngudi ding dé khi sir dung dich vy thu dién tir
cla mét nha cung ¢ép vdi tan suat sl dung 16n.

Khi thyc hién danh gid va tién hanh do thir dich vu thu dién tl, ta vAn can tinh dén nhing
anh hudng cltla hé théng mang hién tai [&én hé théng dang ti€n hanh do thd nghiém. D&l véi
viéc ki€m tra cdc anh hudng dd, s dung kiéu do bi déng d€ danh gia |a phu hgp.

MBi ngudi s dung dich vu mail cd thé gii nhan mail tdi nhiéu dia chi khac nhau, mdi dia chi
dé dugc dic ta bdi cdc hé thdng mang khac nhau. Digu dé cd nghia Ia hé thdng mang clia
ngudi giii va nhan mail cd thé gidng nhau hodc ¢ thé sé khéic nhau, & day bao gdm ca cac
thiét bi phan cing, hé thing dudng truyén cling nhu phan mém digu khién va cd ché dinh
tuyén, chuyén tiép giita cac tén mién. Do vy, néu si dung phudng phap do bj ddng d&€ danh
gia chdt iuang dich vy thu dién tir sir dung cing mét giao thirc, vi dy giao thiic SMTP/POP3,
thi s& phai sif dung dén tat ca cac phan mém giam sat ddt tai cac may chl thu dién ti tai
cdc mang khac nhau. Trén thyc té, digu dé I& khdng thé vdi mé hinh mang dién roéng. Tuy
nhién, vdi md hinh mang dién réng nhung sd lugng nit mang khong nhiéu nhu mang tho
nghiém IPv6, viéc sir dung phudng phap do kiéu bi déng vin cé thé chdp nhan dudc.

Mat khac, néu thay vi s dung mét phan mém danh gid chét lugng dich vy thu dién ti, ta s¢¢
dung cac phan mém gui nhan thu dién tir khac nhau tai cdc may tram; dong thdi tién hanh
gli va nhan dén cac dia chi khac nhau tuong (ng v8i cdc may chd thu dién tir khdc nhau,
“trén ¢d sd do, danh gia dugc nang luc hoat déng cha may chi thu dién tr, dudng truyén,
kha nang dap fng,.. va nhu vay, danh gia dugc chat lugng dich vu mang ddi vdi dich vy thu
dién tur.
Toém lai, véi dich vy thu dién tlr, s dung dugc ddng thdi cad hai phudng phap do ki€u chu
ddng va bj dong sé thu dugc nhiing két qua do chinh xac han so vdi viéc sir dung mét trong
hai phudng phap do. Tuy nhién, néu so sanh hai phudng phap trong trudng hgp nay thi kiéu
do chd déng ¢d nhigu uu diém hadn, trong d6 ndi bat 1a kha nang trién khal do thuc té dé
dang hon. Phan ti€p theo sé& trinh bay chi ti€t cac phudng phap, cach thirc do dich vu thu
dién tir trén cg sd danh giad chat ludgng dap dng dich vu clia mail server va ngudi st dung
dich vy tudng Ung.

Phuodng phap do
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Qua trinh gt mail

Cac tham s6 quan trong sau anh hudng truc ti€p dén qua trinh gi nhan thu:
« Thdi gian thiét 1ap lién két TCP.

s Thdi gian thiét 18p lién két gilta bén nhan va bén gli mail.

= Thdi gian truyén dif liéu.

Thdng qua cic tham sé nay, ta cd thé danh gid dudc kha ndng dép (ng cla hé théng may
cht mail khi ti€p nhan mdt s§ lugng I8n cic yéu cau phyc vy tlr cac tai khoan truy nhap khac
nhau,

Béng céch sif dung mdt ing dung mail client hd trg IPv6 trén Linux nhu FetchMail 5.9.0 hodic
NTEmacs trén Windows, phan mém nay glfi cac message d&n cic méy chu mail khdc nhau
theo giao thirc SMTP. Tién hanh ghi nhén lai thdi gian gui thy, sd Iugng thu gl di va sé
lugng thu nhan dugc, to dé dua ra danh gia hé théng dua trén cac két qua théng ké do.

Ta cd thé tom tat qua trinh do nhu sau:
a. Gl 100 dén 300 thu cling mét [ac td nhigu tram dén cing mot dia chi thu,

b. Kiém sodt cdc thu nhan dude, danh gid s& lugng thu nhan duge, thdng ké va phén loai
chiing.

¢. T d6 xdy dung tham sd thdng qua cac thu nhén thanh céng:
+ Thdi gian thiét 1dp két ndi vdi mdy chu qua cdng 25 vdi giao thirc SMTP, tinh dén khi
nhan dugc tra Idi tir server sau Iénh HELO.
+ Thdi gian chudn bj truyén di liéu, tinh t idc méy chid ti€p nhan thanh cong 1énh MAIL
tir phia client. '

+ Thdi gian truyén dir liéu, tinh ti IGc két thac lénh DATA cho dén IlUc déng phién truy
nhap.
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Client Server

Théi gian -
thidt Kip lian 3 iét 13p lién két
LA { - Khdi tao thiet 13p lién

MATI, — Ngudi g
Thai gi —
chimg %‘:;'; OK — Xic nhén
xAc nhan
ngwdi gin
/nhdn mall

Thid gian gl
dir ligu

Hinh 6 - Qua trinh g thu

Qua trinh nhan mail

Trong trudng hgp nay, cac tham s& dung dé danh giad dua trén co sd giao thirc POP3,
+ Thdi gian thiét 1ap ké’f ndi vdi may chl qua cdng 110 vdi giao thirc POP3.

+ Thdi gian chd phan hdi ACK ti may chd.

« Thdgi gian nhan toan bd 4 liéu mail.

Ciing tudng tu nhu danh gia cac tham sd trong qua trinh gdi mail vdi giac thi'c SMTP, ciling
s’ dung cac ('ng dung trén dé ddng thdi nhin va gdi mail trén n&n giao thirc IPv6. Théng
qua cac Ung dyng nay, ngudi ding ciing thuc hién cic phién ddng nhép vao hé théng, ching
thuc nqudi dung. TU phia ngudi ding, ta dénh gid dugc kha ndng dap i{tng clia may chd, téc
dd truy@n dit liéu, dd tré nhan / gl mail.

Tém tit gua trinh do nhy sau;

a. Bang nhap hom thu bang tai khoan.

b. Banh gia két qua dang nhap, tdng s thdi gian ddng nhép, sé 1an ding nhap khdng thanh
cong.

c. Bdi vdi 1an dang nhép thanh ¢dng, thuc hién do cac tham sé:

+ Thoi gian thiét lap k&t ndi v&i mdy chi qua cng 110 véi giao thdc POP3. Dy 1a
khoang thdi gian can thiét dé thiét 1ap maot lién két TCP. Gid tri thdi gian nady quyét dinh
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thdi gian dap (ng cla may chd, tlr dé cd thé xac dinh dudc may chl nay ¢é dap Ung
dudc yéu cdu dich vy cGa hé thing hay khong.

+ Thdi gian chd tra 18i cda may chl khj ti€p nhan y&u cdu thyc hién két ndi. Khoang
thdi gian nay dugc xac dinh tlr Iic may chd chdp nhan yéu cau thiét 1&p lién két TCP va
gui thong bdo ACK vé& cho may tram.

+ Thdi gian dang nhip hé thdng, ki€ém soat, chitng thuyc ngudi ding. Khodng thdi gian
nay dugc xac dinh tir lGc ngudi dung gii- théng tin tai khoan cla minh
(username/password) tdi chimng thuc tai may cha cho dén IGc may chu tra I6i vé may
tram la chdp nhén hodc khéng chip nhén ngudi ding dé. Tudng dudng vdi thdi gian gilra
ldc bat d3u gl [énh USER va lGc nhén tra 18i 1énh PASS.

+ Thdi gian nhén thu dudc xac dinh 13 khoang thdi gian tir tir i0c bat dau nhan dir liéu
cho dén luc két thic qué trinh nhdn dT liéu. & day, mot khdi dir tiéu dudc hiéu 13 mbt
doan dir liéu tuong (ng médt birc thu. Tuang dudng vdi thdi gian gilra 1Gc bat dau g 1énh
RETR va Itic nhén toan bd dir liéu,

Client Server

Thoi gian = YT, >
thiét Bip lien { Khdi tao thiét 1ip lién ket
kit TCP -

USER. - Ngudi ding
Thé4 gian OK - Xic nhin

ding nkip, -t
chimnyg thee
nguwoi disng

Théi gian
nhin dir liéu

Hinh 7 - Qua trinh nhan thu

Do kiém dich vu Web
Kiéu do
K& tlr IGc mdt ngudi st dung glfi di yéu cau sir dung mét dich vu web cho dé&n khi may chu

cia ISP cung cdp dudc dich vu dén tidn web browser clia ngudi str dung dé la mdt qua trinh
gdm rat nhigu cdéng doan khac nhau. Mdi céng doan déu cd thé gy ra nhifng anh hudng
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nhét dinh tdi chat lugng cda dich vu Web. Vi du kha nédng xur ly clia web browser, kha nang
clia thiét bi két ndi cila ngudi s dung, chat lugng dudng truyén, kha ndng xu Iy cua may
chu cung c8p dich vy, vv. Do dé néu ching ta chi ding mét trong hai kiéu do chi déng hodc
bi déng, két qua do clia ching ta cd thé khdng phan anh chinh xac dudc chét Iuvgng dich vu.

C6 mdt giai phap la sir dung két hdp ca hai ki€u do. Trong dd ching ta s& sl dung ki€u do
chl ddng dé gia 1ap ra cac yéu cdu dich vu web glri tdi may chd web cla ISP. Sau dé tién
hanh ghi nhén thdi gian nhan dugc cac phan hoi tir phia may chu.

Dbng thdi chdng ta cling st dyng phuong phap do bi ddng dé danh gid kha ning hoat ddng
cua lién k&t mang nhu do round trip delay -dd tré ké tir khi gii mdt gdi tin dén khi nhén
dugc phan hdi, ty & dif liéu dugc gli di, ty 1& mat gbi tin,..Day 1a cac tham s8 do di dugc
nhém lam viéc IPPM (IP Performance Metrics workgroup) cta IETF nghién c(fu phat trién dé
soan thao cac tiéu chudn cho Internet nhu RFC 2678, RFC 2026...

Phuong phap do

Po cac tham s8 HTTP; S& dung mdt phan mém giam sat ddt tai cac client cia web server.
Phan mém nay sé& s dung phudng phap do chl( ddng d&€ danh gid kha nang hoat ddng va
kha ndng sin sang clia web server. Gidng nhu mét web client théng thudng, phan mé&m
giam sat dich vu s& thuc hién cac budc sau dé gl nhitng yéu cau dich vy tdi web server:

e T dia chi URL clia web server, xac dinh dia chi IP
e Thiét I8p mdt lién két TCP vdi web server

« GuUi yéu cdu GET URL tdi web server dé yéu cidu truy nhdp dén mdt trang web xac
dinh

« Nhan lai phan hdi HTTP t& phia web.server.

Bang cach phan tich théng tin trong phin header cta géi tin HTTP tra lai tir web server,
chung ta c¢é thé xac dinh dudc kha ning thuc su clia web server.

Qua trinh do ¢6 thé dudc md ta nhu sau:

a. Tu phia mot client bat ky, thuc hién cic két ndi dén 100 website IPV6 clia nudc ngoai,
cac website dugc phan loai theo khu vue dia ly néu tinh tudng d&i cac két ndi d&n mang
6BONE. Chi tiét danh sach cac két ndi dén 6BONE tham khao chi tiét tai phu luc A.

b. Banh gid két qua két ndi, thdng ké s web site khéng thuc hién két ndi duge, phdn xem
chdng thudc loai nao trong cac loai web site di dé cap & trén.
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c. Bdi vdi cac web site két ndi thanh cdng, thuc hién bai do dich vu web va danh gia cac
tham s8 do nhan dugc trong bai do. Nhitng tham s6 nay bao gom:

- Théi gian phéan tich va chuyén ddi dia chi DNS: Dy 1a thdi gian can thiét d&€ nhan .
dugc dia chi IPv6 tuong dmg vdi dia chi URL ma ngudi st dung truy nhdp tdi thdng
gua web browser. Nhu dd trinh bay & trén, cac tham s lién k&t mang ¢d anh hudng
truc tiép dén gia tri thdi gian nay. Chinh vi vay ching ta phal tién hanh do song song
ca kha nang hoat ddng cha lién két mang va so sanh vdi thdi gian phéan tich va
chuyén déi dia chi DNS dé xdc dinh thdi gian xir ly DNS thL_.l'"C (khéng phu thudc vao _
chét luong mang). Tuy nhién néu giad tri nay van con & mdc cao thi chiing ta cé thé
két luan Ia hé th8ng DNS ¢d vén dé.

- Thdi gian thiét 1ap lién k&t TCP. Thdi gian can thiét dé thiét 1ap mot lién k&t TCP-IP
(RFC 793). N&u tham s& nay cé gid trj I16n, ching ta cé thé két ludn 1& mady chi web
server ¢4 tinh ndng hoat dong kém hay dang cé tic nghén xay ra tai may chi. (58 di
nhu vdy vi médc dis cac lién két TCP dugc thiét 13p tai cdc cdng TCP va (ng dung cung
cdp dich vy s& thyc hién chd tai cac cdng nay, nhung viéc thiét 1ap lién két TCP lai
thudc vé kernel clia hé diéu hanh may chu).

- Thdi gian chd phan hdi tir server: Thdi gian ké tir [Gc giri yéu ciu GET URL cho tdi khi
nhan dugc byte dau tién cla phan HTTP header phan hdi lai theo giao thdc HTTP.
Trong hau hét cac may chu, tham s§ nay tugng Ung véi lugng thdi gian can thiét dé
dinh thdi cdc yéu cau, chuln bi cac trang web trong bd nhd va thdi gian gtri théng tin.

- Thdi gian truy&n dif liéu : Day la khoang thdi gian tinh tur [ic nhén dugec phan header
tra Idi theo giao thirc HTTP cho tdi IUc qua trinh nap trang web d3 hoan tat.

I Client | ' WER Server ” DNS Server IPv6

Thdd gian :i’c l -
cinh dia chi _ Kic dinh dia chi webserver
Thii gian -

thidt lap hén v, Nk ga g g A
o 1eP - Khéi tao thigt 14p lign k&t

HITP GET — Nguwdi ding
R I HTTP Respond Header
diF Béu =

Y

Hinh 8 ~ Qua trinh hoat déng cua dich vu WEB
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2.5.3 Cong cy phat trién ting (ing dyng

Viéc cai dit thd nghiém mét s dich vy ¢ ban nhdm muc dich dua mang thd nghiém vao
hoat ddng 8n dinh. Vi IPv6 & giao thic thé hé mdi, nhigu céng nghé mdi sé dudc trién khai
trén nén tang giao thc nay. Mang Ipv6 1a mét mdi trudng thudn igi cho viéc trién khal va
phat trién cdc ng dung lién mang, diéu nay md ra mét hudng di mdi trong viéc phat trién
cac Ung dung truyén thdng ndi chung va Ung dung cho mang thé hé mdi IPv6 nédi riéng.
Trong s& d6, cic ndi 1én 1a cic Ung dung truyén théng multimedia.

Trén cd sd hé théng tudng tac client - server dudi dang luu théng hinh anh video s§ (Video
Streaming) cho phép chuyén ti€p cac dong dif liéu am thanh hodc hinh &nh tdi cac may tinh
da dugc cai dat cac Ung dung Multimedia. Céc {*ng dung multimedia tiép nhan cac luu thong
am thanh/hinh anh dé, gidi nén va trinh dién. Ky thuit diéu khién ludng di liéu con cho
phép ngudi dung may tinh nghe 4m thanh qua card 4m thanh, tifng phdn hoic toan bd dong
dir liéu 3m thanh dé.

o FRoeml Video Erc oder Web Sita
— I~ (=
Video B oder !
Room2
Nl % =
" 3‘ Audio/Tided Server Remote Client
ideo Exc oder 1

Rooms

3,4 t
-
T

Hinh 9 - M6 hinh Umg dung Video trén nén IPv6
Céc san phdm clia cac Ung dung twdng tdc multimedia do co thé la:
Luu théng trinh dién hinh anh trén Internet.
Cac dich vu m3 hoa tin hiéu sd
Dao tao, kham chifa bénh tir xa
Truyén hinh thudng mai

Gidi thiéu san phadm gqua mang Internet.
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2.5.3.1 Ung dung Video LAN

VideoLAN la cdng cy xr ly cac luu thdng video s6 trén mé hinh client - server. Cac phién ban
clia VideoLAN dugc xdy dung trén ma3 ngudn md bng C++ trén mdi trudng HOH Linux, do
vay viéc phat trién ti€p trén nén mg dung cii 1a hoan toan kha thi. Tat nhién VideolAN ciing
dugc phat trién trén nén cic HDH khéc nhu BE 05, Windows va Mac 0S X.

Mot diém quan trong |3 VideoLAN ¢é hd trd IPv6, tuy nhién budc ddu chi dirmg lai & tho
nghiém unicast, cac th(r nghiém cho multicast chua cd dam bao s& dat hiéu qua tdt. (ng
dung VideolAN server ti€p nhan dong Video dau vao dudi dang dia DVD, card Satellite, card
ma hoé MPEG 2 hodic dang file MPEG-1 v MPEG-2. Chudn MPEG4/DivX dudc ho trg trén ban
Client, tuy nhién viéc xdy dung chudn MPEG4/DivX trén server la viéc chua thé trién khai
ngay trong tucng lai gdn vi nhidu ly do khac nhau.

Ung dung VideoLan hién tai h8 trd cho IPv6, do viy méi chi dudc xdy dung va thd nghiém
trén md hinh diém - diém (umicas). Trong trudc mit, Videolan chua hd trg da diém
(muilticast). Ung dung VideoLan-server cé thé xtf ly dugc cac loai dit liéu khéc nhau nhi DVD,
card md hoa MPEG-2 hodc MPEG-1 hodc xir ly cac files MPEGs. Tudng (ing, céc phién ban
danh cho may tram cfing d3 hd trg MPEG-4/DivX. Trong tudng lai, Ung dung may chil ciing
s& hd trg DivX. '

Cai dat VideoLAN

Dugc cai dit trén cd sd mdt ng dung ma ngudn md, dé chay dugc ¢ng dung, nhat thiét
phai tién hanh cai ddt. Cu phap Iénh cdu hnh va cai dat VideoLAN nhu sau:

.Jconfigure
./make
./ make install

VideoLAN sé& hoat déng sau khi qua trinh cdu hinh va cai dit dugc hoan tat. Trong mét s&
trudng hgp, mét s& (g dung cu thé sé ddi hdi cac thu vién nhit dinh, phl hgp vdi dic ta
cac Ung dung d6. Néu khéng, mét s chic ndng s& khdng dudc kich hoat. Vi du nhu véi luu
théng DVD, néu khdng c6 dau doc DVD tai may chi thi khéng nhat thiét ¢an dén goi thu
vién hd trg DVD di kém, ta c6 thé bo qua lua chon nay trong cai dit.

Cau hinh Server

VideoLAN chia lam hai pha chinh la Client va Server, ddi vdi phia server, can thiét phai cdu
hinh lai cho phi hgp véi hé thdng hién tai.
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Cé hai files c8u hinh chinh la: vis.cfg va input.cfg. Trén Linux, hai files nay trong thu muc
Jusr/local/etc/videolan/vls/ sau khi cai dit. File vis.cfg bao gdm cdc cdu hinh chinh cla
Server con input.cfg chifa cac cdu hinh dau vao cho luu thdng multimedia t&i server, cdu

hinh kigu Iuu théng video tudng mg. '

Chi tiét file cAu hinh server tham khao trong phu luc clia béo cao.

Kich hoat luu théng multimedia

PE khdi tao phién luu théng video, trudc hét can két ndi vdi Ung dung diéu khién VideoLAN™
béng telnet qua c8ng da dugc chi ra trong file vis.cfg (mdc dinh /3 9999). Tén truy nhap va
maét khau d3 duge khai bdo chi tiét trong file cdu hinh. M0i Ian ddng nhap vao hé théng, 1énh
help s& dudc glri dén server va nhan dugc cac danh sach 1&nh thyc hién tuong ng: help,
fogout, start, stop, suspend, shutdown, browse, resume,

Vi du, bat ddu khdi tao film1 tdi may tram clientl tif may ch( serverl, cG phap Iénh nhu
sau:

Start film1 dlientl serverl

Luu thdéng s& bat dau bang viéc xac dinh dia chi, cdng két ndi tu file cdu hinh.,

& phia client, kich hoat VideoLAN Client nghe & dia chi IPv6, c phap lénh nhu sau:
Vic udpt6

Ngoai giao dién telnet, hidn tai, nhém phat trién VideoLAN d8 xdy dung website viét bing
ngdn ngfl Perl cho phép quan ly va diéu khién luu thong dé dang han.

2.5.3.2 Ung dung MPEG4IP

MPEG4IP 13 (fng dung md ngudn md c6 sdn trén Internet tai dia chi ..... Ung dung nay két
-hgp cac chire ndng cla mit ing dung multimedia cung cdp cac luu thdng audio-video trén
nén giao thic IPv4/IPv6 sif dung cdng nghé ma hoda MPEG4.

Céc gdi tin clia Ung dung nay bao gém:
Ph&n mé&m ma hod/ chuyén d8i cung cdp ndi dung hinh anh va &m thanh theo yéu cau.

Mpdlive: module m& hoa MPEG4 theo thdi gian thuc. Vdi giao dién d6 hoa, module nay cho
phép d& dang gui / nhan cdc Iuu théng video trén nén giao thitc IPv4/IPV6 theo giao thirc
thdi gian thuc (RTP) va ghi nhan céac luu théng do.

Mp4layer: module thuc hién viéc chaoi cac file @m thanh va video trén mang.

Cai dat MPEG4IP
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BO ng dung ddng gbi cia MPEG4IP tudng thich vdi HDH RedHat Linux 7.3, nhém nghién
clfu ctia ISMA d3 xady dung va thir nghiém thanh céng trén cidc HPH khac nhu MacOS, BSD
song nhom khuyén cdo sir dung Linux RedHat lam cg sd chinh cho cac thir nghiém. Gai Ung
dung MPEG4IP d3 tich hgp cdc thu vién can thiét d&€ cai dit va chay chudng trinh thay i
phai tai cac thu vién khac dé€ ho trg cai dit. D€ cai dit, ta thuc hién céc 18nh theo quy trinh
sau:

# ./bootstrap --enable-ipv6
# make
# make install

Chi y: Néu khéng thém tham s6 hd trg IPv6 thi (ing dung s& ngam dinh giao thlc hd trd 12
IPvd.

Linux with
mp4player

IPW/IPYE 3

Intemctg}

Linux with camera
and mpdlive

Hinh 10 - M3 hinh tha nghiém cla ISMA vdi MPEG4IP (MP4Live va MP4Piayer)

S« dung MPEG4IP

\

MPEGA4IP |3 g6i ing dung bao gdm hai thanh phan chinh ia: MP4Live va MP4Player.

Sau khi kich hoat MP4Live, giao dién clra s8 db hoa s& cé dang nhu minh hoa dudi, 'ng dung
cho phép cu hinh tt cd cdc tham s8 hd trd dich vy nhu: ti i& khung hinh / gidy, b3ng thdng
dudng truyén, kich thudc anh, dia chi may dich,.. MP4lLive hd trd cdu hinh ddon gian
{fastconfig) qua mot nat Start, cho phép tu ddng tdi uu hod cac tham sé.
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Hinh 11 - Giao dién d6 hoa clla MP4Live

Dudi day 1a ba cach kich hoat MPEG4IP vdi cac tham sd khac nhau:
MP4Player dudgc dling dé chay mét file mp4 théng thudng

# mp4player capture.mp4

A. MP4Player nhan dong video (videostream) tir MP4Live bang cach dic ta file x{r Ii tin
hiéu s8 (sdp — singal digital processing) dudc tu déng sinh ra bdi (ng dung. File nay phai
dugc MP4Live kich hoat tir trudc. Sau khi khédi tao truy&n, MP4Player s& nhan file nay
nhu mdt bus dif liéu va hién thi ndi dung clia dong dir {iéu 1&n man hinh,

# mpdplayer capture.sdp
RSTP 13 giao thitc phd hdp cho céic truyén thdng multimedia dugc phat trién bdi

RealNetwork. Giao thifc nay xdy dung dua trén cd sd giao thic FTP hd trg truy@n nhan cac
file cd kich thudc 16n.

Darwin Streaming Server 1&8 (ng dung ma ngudn md phat trién bdi QuickTime sif dung giao
thic RTSP cho cac lvu théng multimedia.

\MP4Player nhan cac luu thdéng RTSP tir Darwin Server va hién thi 1&n man hinh theo ci
phap:
# mpA4player rtsp://[ipv6_address)/capture.mp4
2.5.4 Céng cuy phat trién ting mang
2.5.3.1. Ung dung DNS

DNS 1& mét trong nhiing dich vu quan trong trén Internet. Nhw d3 phéan tich & trén, (ng
dyng BIND DNS phién ban 9.0 trd 1&n d3 hd trg ban ghi AAAA ddi véi dia chi IPv6. Vi giao
thirc IPv6 chua dudc sU dung mdt cach chinh thifc trén mang Internet nén phan Idn cac luu
théng IPv6 déu dugc thuc hién trén nén IPv4, Dich vy DNS dugc thd nghiém trén hai mé
hinh mang : Mang nhé va mang dién réng.
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Mang nho

Hai mdy tinh k&t ndi vdi nhau théng qua mdt router chuyén tiép IPv6/IPv4, Cac két ndi
dudng 6ng IPv6 over IPv4 dudc cdu hinh trén ting may.

=]

Linux
Windows2000 IPVEin-IPvd

Tunnel Pseudo- Interface 2002:cba2:82c1::3
m:cbazmz:‘l - -

Router 1PvE
Btod. Kucom [2002:4371:c5a: 1]

Hinh 12 - M4 hinh mang nho

May Linux dugc cii dat phan mém BIND DNS phién ban 9.1.3. Ta gia dinh tén mién {a ipv6.van.vn cho
cac giao dich IPv6, M6t di€m dang Iuu ¥ 12 sy gibng nhau v@ ciu tric clia cac dich v DNS duge st dung
ddng thdi trén IPv4 va IPv6, do viy & ddy, cac mdy chi DNS chay IPv4 chi can upgrade ché do lam viéc
vdi ban ghi AAAA,
Mang dién rdng

M&t diém quan trong rang trén thuc t&, cdc méy chil DNS déu dugc sif dung dé chay dong thdi hai giao
thirc IPv4 va IPv6. Do d6, mot van dé s& nay sinh khi dua IPv6 vao sir dung, dé |2 phan Idn luu thong cac
* giao dich dugc thdng qua IPv4. '

Viéc cdu hinh BindDNS dugc thyc hién chinh trong file fetc/namebd/named.conf: ddy 13 nai
lru c8u hinh céc ban ghi dia chi tén mign. O day cé hai diém danh luu v 1a: cai file dit tén
mién va file tham chiéu ngudc tén mién, hai files nay quyét dinh viéc kich hoat dich vy IPveé.
Dudi day 1a mdt phan cdu hinh ban ghi t&n mién cla file named.conf

zone "ipv6.vnn.vn" {
type master;

file “fvar/named/ipv6.vnn.vn";
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¥
zone "2.A.B.C.2.0.0.2.IP6.INT" {
type master;

file "fvar/named/2002.CBA2.ip6.int";

¥

Trudc tién, file ipv6.vnn.vn sé& dugc goi va ndu tam thdl, ta dé ca dia chi IPv4 cho tén midn dé thi dong

thdii ¢ hai dia chi IPv4 va IPv6 déu trd téi tén mién dé.

$TTL 38400
$ORIGIN ipv6.vnn,vn.
@ IN SOA  ns.ipvb.vnn.vn. root.ns.ipvé.vnn.vn. (
2000000000
10800 ;
1800 ;
864000 ;
86400 ) ;
NS ns.ipv6.vnn.vn.
MX 10 mail.ipv6.vnn.vn.
localhost A 127.0.0.1
AAAA  0000:0000:0000:0000:0000:0000:0000:0001
ipvé-locaihost CNAME  localhost
unassigned  AAAA  0000:0000:0000:0000:0000:0000:0000:0000

ipv6-unassigned CNAME unassigned

web6b A 192.168.x¢x.200¢
webb AAAA 2002:CBA2:82C3::1
webb AB 0 2002:CBA2:82C3::1
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mailé A 192.168.500¢. 506X
mailé AAAA  2002:CBA2:82(3::1
mailé A6  02002:CBA2:82C3::1
dns6é A 192, 168.X00¢.000¢
dns6 AAAA  2002:CBA2:82C3::1
webb A6 0 2002:CBA2:82C3::1
officelve A 192, 168.x00¢.300¢
officelve AAAA  2002:CBA2:82C3::1
officelvb A6 0 2002:CBA2:82C3::1
office2vb A 192,168.5000.3¢X
office2vé AAAA  2002:CBAZ:82C1:1
office2vb Ab 0 2002:CBA2:82C1::1

File 2002.CBA2.82C1.ip6.int chira cac ban ghi tham chiéu ngudc cic dia chi IPv6 vdi cic tén mién
tuong Ung.

$TTL 38400
$ORIGIN 2.A.B.C.2.0.0.2.IP6,INT.
@ IN SOA ns.ipve.vnnwvn.,  root.ipve.vnn.vn. (
2000000000 ;
10800 H
1800 ;
864000 ;

86400 ) ;
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iN NS ns.ipv6.vnn.vn,
1.0.0.0.0.0.0.0.0.0.0.0. 0.0.0.0.0.0.0.0.1.C.2.8 IN PTR web6.ipv6.vnn.vn,
1.0.0.0.0.0.0.0.0.0.0.6. 0.0.0.0.0.0.0.0.1.C.2.8 1IN PTR mail6.ipv6.vnn.vn.
1.0.0.0.0.0.0.0.0.0.0.0. 0.0.0.0.0.0.0.0.1.C.2.8 IN PTR dns6.ipv6.vnn.vn.
1.0.0.0.0.0.0.0.0.0.0.0. 0.0.0.0.0.0.0.0.1.C.2.8 IN PTR officelv6.ipvb.vnn.vn.

1.0.0.0.0.0.0.0.0.0.0.0. 0.0.0.0.0.0.0.0.3.C.2.8 IN PTR office2vb6.ipvb.vnn.vn,

Dé cho Bind DNS c6 thé dam bao dugc dap (ihg dugc dbng thdi cac yéu cau va tré 18i tra cdu tén mién,
trong file named.conf ¢an b sung thém dong lua chon sau;

listen-on-v6 {any:};
trong phan cac lua chon.
2.5.3.2. Ung dung Tcpdump - do chit lugng dich vu mang

Trén HPH Linux, tcpdump 13 mdt (ng dung ki€m soat luu thdng gdi tin kha hidéu qua, TU
phién ban 3.6 trd di, tcpdump ho trg IPV6.

Tepdump sif dung cdc biéu thic dé loc géi tin véi dnh hudng cla Ivu thdng kiém sodt goi tin
nhé nhat. au ra cta tcpdump |a header cla cac gdi tin trén giao dién thoa man nhifng biéu

thirc lgc goi tin. Ching ta cé thé 18y mdt s& vi du cac bd loc gbi tin ma tepdump cung cip :
« icmp6: bé loc thuan nhat cac luu thdng ICMPY6
» ip6: bd loc thudn nhat céc luu théng IPv6 (d8 bac gdm ca ICMPvE)
¢ proto ipv6: bd loc luu théng dudng Gng IPv6-in-IPv4.
« not port ssh: han ché céc gdi tin trong ché dd SSH.
s Cic dang bidu thiTc bd loc géi tin(3 dang) :

*  Type : host, net, port. Vi du “host ipv6.vdc.com.vn”, “net ::1”, “port 20". Mic
dinh cla dang thdc la host.

» Dir : chiéu két ndi can loc gdi tin. Bao gom cac biéu thire : src, dst, sr¢ or dst, src
and dst. Vi dy “dst ipv6.vdc.com.vn” capture tit ca cic gdi tin di dén dia chi
ipv6.vdc.com.vn
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= Proto : céc loai giao thic. tcpdump ho trg cic giao thirc ether, fddi, tr,
ip, ip6, arp, rarp, decnet, tcp va udp. Vi du : "ether sr¢ foo', “arp
net 128.3', “tcp port 21

MGt s3 Iénh cd ban cho phép kiém sodt va hién thi cac géi tin théng qua cac gdi tin ICMPv6:
+ ™. 512": t3ng kich thudc clia gbi tin do tim 1én 512 bytes
e "-yy": chi ti€t cac két qua dau ra

IPv6 ping tdi 3ffe:ffff:100:f101::1 thong qua két ndt thong thudng

# tcpdump -t -n -i eth0 -s 512 -vv ip6 or proto ipvb

tcpdump: listening on eth0

3ffe:ffff:100:f101:2¢0:18ff:fe90:9205 > 3ffe:ffff:100:f101::1: icm;;ﬁ: echo
= request (len 64, hlim 64)

3ffe:ffff:100:f101::1 > 3ffe:ffff:100:f101:2e0:18ff:fe90:9205: icmp6: echo

= reply (len 64, hlim 64)

IPv6 ping tdi 3ffe:ffff:100::1 dinh tuyé&n thdng qua dudng dng IPv6-in-IPv4

Cac giad tri 1.2.3.4 va 5.6.7.8 la nhimg diém cudi duding 8ng (4t cd cdc dia chi & déy la gig dinh
cho thur nghiém)

# tcpdump —t -n -i ppp0 -s 512 -vv ip6 or proto ipve

tcpdump: listening on ppp0

1.2.3.4 > 5.6.7.8; 2002:ffff:f518::1 > 3ffe:ffff:100::1: icmp6: echo request
= (ien 64, hlim 64) (DF) (ttl 64, id 0, len 124)

5.6.7.8 > 1.2.3.4; 3ffe:ffff:100::1 > 2002:ffff:f5f8::1: icmp6: echo reply (len
- 64, hlim 61) (ttl 23, id 29887, len 124)

1.2.3.4 > 5.6.7.8: 2002:ffff:f5f8::1 > 3ffe:ffff:100::1: icmp6: echo request
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= {len 64, hlim 64) (DF) (tt 64, id 0, len 124)
5.6.7.8 > 1.2.3.4: 3ffe:ffff:100::1 > 2002:ffff:f5f8::1: icmp6: echo reply (len

- 64, hlim 61) (ttl 23, id 29919, len 124)

2.5.3.3 Ung dung IPerf do biing thong va cic dic trung mang

IPerf |3 c6ng cu do céc théng sd dic trung hiéu ning mang. Dua trén nén tang phat trién
clia cdng cy ttep, IPerf cling dudc phat trién dya trén dénh gid hiéu ning bang théng géi tin
TCP va UDP. IPerf danh gid dudc gia tri cuc dai cla bang théng dudng truyén va cac tham
s& khac nhu dé tré dudng truyén (delay jitter) va ti sudt mat géi tin.

IPerf co hd trg cho cac hé didu hanh khéc nhau nhu Windows, Linux, FreeBSD, Sunsolaris,...
do vay thudn tién trong viéc cai ddt thd nghiém tai cac mdy tram. Mat khac, tir phién ban
1.6.2, IPerf dd ho trg day di cho dia chi IPv6 ma khdng can dbdi hoi cac thu vién phdc tap
khac.

Yperf |4 cdng cy do ki€m chl déng doi hai cdu hinh theo méd hinh client/server. Dudi diy 1a
¢du hinh va két qua vi du khi thir nghiém (ng dung Iperf vdi hai mdy Server (Win2000, dia
chi thir nghiém 2002:cba2:82c4::cba2:82c4) va may Client {SuSe Linux 8.0, dia chi thd
nghiém 2002:cba2:82¢3::cha2:82c3).

Lin1 :

Server chay ché€ d§ mac dinh theo giao thic TCP
>Iperf—-s -V

~ Server listening on TCP port 5001
TCP window size: 8.00 KByte (default)

[192] local [2002:cha2:82c4::cha2:82c4] port 5001 connected with
[2002:cba2:82c3::cba2:82c3] port 32937

[ ID] Interval Transfer Bandwidth
[192] 0.0-10.0 sec 23.5 MBytes 19.8 Mbits/sec
Client két ngi tdi server :

>Iperf — 2002:cba2:82c4::cba2:82c4 -V
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Lin2:

Server chay ché d6 mac dinh theo giac thic UDP

>iperf -s -u -1 32K -w 128K -i 1

Server listening on UDP port 5001

Receiving 32768 byte datagrams

UDP buffer size: 128 KByte

[140] local [2002:cba2:82c4::cba2:82c4] port 5001 connected with
[2002:¢cba2:82¢3::cba2:82¢3] port 32771

[ ID] Interval

[140]
[140]
[140]
[140]
[140]
[140]
[140]

[140]

0.0- 1.0 sec
1.0- 2.0 sec
2.0- 3.0 sec
3.0- 4.0 sec
4.0- 5.0 sec
5.0- 6.0 sec
6.0- 7.0 sec

0.0- 7.0 sec

Transfer

1.69 MBytes
1.72 MBytes
1.65 MBytes
1.69 MBytes
1.72 MBytes
1.69 MBytes
1.72 MBytes

11.9 MBytes

Bandwidth

18.9 Mbits/sec
19.4 Mbits/sec
19.2 Mbits/sec
19.2 Mbits/sec
19.4 Mbits/sec
19.2 Mbits/sec
19.2 Mbits/sec

19.2 Mbits/sec

Jitter

8.915ms
8.878 ms
8.619 ms
9.636 ms
10.760 ms
8.585 ms
$9.005 ms

9.799 ms

0/
0/
o/
o/

0/
0/

0/

Lost/Total Datagrams
54 (0%)
55 (0%)
54 (0%)
54 (0%)
0/ 55 (0%)
54 (0%)
55 {0%)

382 (0%)
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Chuong 3: PANH GIA KET QUA

3.1 Két qua thi nghiém céac dich vy va cdéng cu phat trién

3.1.1 K&t qua thi nghiém cac dich vu cd ban

3.1.1.1 Dijch vu Web Server

Bang 3 : K&t qua thir nghiém dich vu Web

Léan Dung lugng Thdi gian Toc do Thdi gian Toc ad
thir file (KB) . download download download download
(IPv6-tinh (IPv6-KBps) (IPv4-tinh (IPv 4')
bing gidy) bang gidy)
1 512 25 20,48 26 19.69
2 512 26 19.69 24 21.33
3 512 26 19.69 24 21.33
4 1024 51 20.08 49 20.90
5 1024 50 20.48 50 20.48
6 1024 53 19.32 52 19.69
7 2048 102 20.08 102 20.08
8 2048 101 20.28 103 19.88
9 2048 102 20.08 100 20.4_8
10 4096 203 20.18 203 20.18
11 4096 206 19.88 204 20.08
12 4096 204 20.08 201 20.40
13 16384 810 20.18 812 20.18
14 16384 805 20.35 803 20.40
15 16384 806 20.33 803 20.40
16 32768 1630 20.10 1626 20.15
17 32768 1624 20.18 1630 20.10
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18 32768 1624 20.18 1633 20.07
19 65536 3251 20.16 3259 20.11
20 65536 3284 19.96 3285 19.95
20.09 20.29
Ph3n mém sir dung ' : Apache-2.0.45 for Linux
Ti 1& k&t néi thanh cdng : 100%

Downioad file trén 500K (20 lan/files/may tinh) : thanh cong 100%

Téc d6 download trung binh IPvé : 20.09 KB/s
Tdc d6 download trung binh IPv4 : 20.29 KB/s
Nhan xét : Dich vu Web Server chay tét, két néi dudc vdi

cac website ¢é dia chi IPv6 trong nudc cling nhu nudc ngoadi. Hiéu ndng cla dich vy nay
khéng thua kém so vdi dich vu Web Server ctia IPv4, ddp Ung dugc ddy du cac chdc ndng
clia dich vu tuong ty dudc chay trén nén IPv4,

3.1.1.2 Dich vy FTP

Bang 4: két qua thlr nghiém dich vy FTP

Lan thir | Dung lugng Thdi gian Toc dd Thdoi gian Toc dd
file (KB) download/upload (1Pv6-KBps) download/upload (IPv4-KBps)
(1Pv6-tinh biing . (IPv4-tinh bing
\ gidy) giay)
1 512 43 11.91 45 11.38
2 512 44 11.64 42 12.19
3 512 43 11.91 44 11.64
4 1024 85 12.05 85 12.05
5 1024 89 11.51 84 12.19
6 1024 87 11.77 85 12.05
7 2048 169 12.12 170 12.05
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8 2048 165 12.41 T 172 11.91
9 2048 167 12.26 167 1226
10 4096 342 11.98 343 11.94
11 4096 339 12.08 340 12.05
12 4096 335 12.23 338 12.12
13 16384 1342 ’ 12.21 1346 12.17
14 16384 1350 12.14 1349 12.15
15 16384 1333 12.29 ) 1340 12.23
16 32768 2670 12.27 2677 12.24
17 32768 2681 12.22 2675 1225
18 32768 2675 12.25 2667 12.29
19 65536 5350 12.25 5353 12.24
20 65536 5370 12.20 5364 12.22

12.08 12.08

Pha&n meém si dung : Proftpd-1.2.8 for Linux (cho server)

WS_FTP Pro 7.04 (cho client-WINDOWS)
NC_FTP-3.1.5 (cho client-Linux)

Ti 1€ két ndi thanh cong : 100%
Download/Upload cac file co kich thudc 1dn hon SMB(20 Ian /Pia chif May tinh) : thanh cong
100%
T8¢ d6 upload/download trung binh IPv6 1 12.08 KB/s
Tdc dd upload/download trung binh IPv4 1 12.08 KB/s
Nhén xét : Dich vu FPT Server chay tét, cho phép thuc hién cdc chie ndng download va
upload véi téc dd tudng dudng trén mébi trudng IPv4. Ngoai ra, hé théng ciling dap (ing dudc
cac chirc ndng thdng thuing khac ctia mét phan mé&m FTP server va client, do céc chlc nang
nay khéng phu thudc vao dia chi IPv6 hay IPv4{phan quyén, cac lénh FTP...)
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3.1.1.3 Dich vu Mail

Bang 5: K&t qua thir nghiém dich vu Mail

Lan thr | Dung lugng Thdi gian Téc dd Thai gian Toc dd

file (KB) gui/nhan (1Pv6- gifi/nhan (1Pv4-

(IPv6) KBps) (IPv4) KBps)
1 200 34 588 35 5.71
2 200 35 5.71 33 6.06
3 200 34 5.88 33 6.06
4 400 70 5.71 70 | 571
5 400 71 5.63 69 5.80
6 400 70 5.71 72 5.56
7 800 139 576 141 5.67
8 800 142 5.63 140 5.71

9 800 143 5.59 141 567
10 1600 285 5.61 286 5.59
11 1600 286 5.59 281 5.69
12 1600 284 5.63 284 5.63
13 3200 566 5.65 570 5.61
14 3200 567 5.64 561 5.70
15 3200 566 5.65 566 565
16 6400 1126 5.68 1127 5.68
17 6400 1128 5.67 1123 5.70
18 6400 1124 5.69 1120 5.71
19 12800 2246 5.70 2240 5.71
20 12800 2249 5.69 2250 5.69
5.69 5.72

Dé tai KHCN cép nha nuéc KC.01,02



D& tai nhanh s& 7: Tai liéu danh gid két qua trién khai k&t ndi vdi mang IPv6 qudc té

Phan mém si dyng : SendMail-8.9.3 for Linux {cho server)
NTEmacs (cho client-WINDOWS)
FetchMail-5.9.0 (cho client — LINUX)
Ti 1& gi nhé&n thanh céng  : 100%

GU1/nhan email lign tuc 20 fan, mdi fan attach mét file co kich thudc |dn hon 200KB : thanh
cong 100%

Tdc d§ gui/nhan trung binh IPv6 @ 5.69 KB/s
Tdc d gui/nhan trung binh IPv4  : 5.72 KB/s

Nhan xét : Dich vu Mail-Server chay tt, cho phép gui nhan mail cé file dinh kém véi hiéu
nang tudng dudng vdi dich vy trong mdi trudng IPv4. Ngoai ra, hé thdng ciling dap Ung dudc
cac chific nang thdng thudng khac cia mdt phan m&m Mail server va client, do cac chic
ndng nay khéng phy thudc vao dia chi IPv6 hay IPv4(phan quyén, cac iénh Mail...)

Vdi cac két qua thir nghiém nay, chdng ta cé thé thiy réng cac dich vu ¢d ban chay thuan mdi trudng
IPv6 cd tdc d6 va hiéu nang trung binh khdng thua kém cac (ng dung tudng tif trong moi truéng IPv4.
Ngoai ra, mdi truding IPv6 chi anh hudng tdi viéc danh dia chi trong tang Network ma khdng anh hudng
tdi céc ting dich vu & trén, do vay cac chifc ndng khac cua céc dich vu cd ban khdng lién quan téi viéc
danh dja chi d&u khéng bi anh hudng va chay t6t trong mdi trudng IPv6,

3.1.2 Keét qua thi nghiém tang *'ng dung

Két qua thdr nghiém ting (ing dung tdp trung chd yéu vao viéc thir nghiém cac Ung dung
Video sd. Nhin chung, cac ¥ng dung nay d&u hoat dong dugc trong mdi trudng IPv6, x(r |y
t8&t cidc van dé lién quan t6i dia chi IPv6, tuy vay con kha nhiéu nhitng diém can khic phuc vi
céc {ng dung nay cling dang trong giai doan ther nghiém (vi dy, Ung dung VideoLAN chua hd
trd multicast ma mdi chi hd trd unicast).
D3i véi tang (hg dung, cb thé ndi 13 hién tai chira ¢d mét phan I6p (g dung nao d&i vdi Internet fai bét
budc can IPv6 d& cd thé chay (do céc Ung dung IPv6 hién tai chl y&u 1 viét lai cac (ng dung d& cd trén
nén IPv4 dé phu hgp vdi IPv6). Hién tai cac (ng dyng nay ¢ thé phan chia thanh cac nhom sau :

o Wrapper ddi vdi i'ng dung IPv4

o Truy@n File (FTP,TFTP,RSYNC...)

o Email (Webmail, Mail Tranfer Agents va Mail User Agents, Mailbox deamon...)

o Domain Name System (DNS)
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o HTTP (HTTP,HTTPS...)
o News (NNTP)

o Chat (IRC)

o LDAP

o Security

o Remote Access

o Proxy and Cache

o Multimedia

o Cac Ung dung khac...

Viéc chon cac ng dung media, ma cy thé Ia cc (g dung Video s8 chli y8u nham vao muc dich thi
nghiém cac cdng cyy mdi {chua hodn thién ddi vdi ngay ca mdi trudng IPv4) va doi héi xUr ly mét lugng gdi
tin kha 1an, cling nhu xUr ly mét khéi lugng dia chi IPv6 kha 16n. Ngodi ra cac uhg dung khéc cling d3
dugc cac nhém nghién clty khac thir nghiém thanh céng, nhung khéng hgi tu du hai tinh chat néi trén
nen khong dude nhém thlr nghiém dua vao nghién clru.

Hién tai, vdi cac thir nghiém tai mang cuc bd va mang thir nghiém k&t nGi VNN (phan VI.1.2) tai hai dau
Ha Néi-Thanh phd HB Chi Minh déu cho chat lugng Video truc quan (tdc dd khung hinh) tugng dugng vdi
cac thr nghiém thudn IPv4, Két qua nay cho ching ta k&t [udn kha quan v& phudng dién két ndi va
chuyén dif liéu qua mang thuin IPv6, tuy vy con can phai ¢é nhigu thl nghiém thém véi cidc md hinh
multicast méi ¢6 thé danh gid dugc thuc su nang lyrc xUr ly di¥ liéu d6i v&i cac nhém dia chi multicast qua
md hinh IPv6 dién rdng.

Ngoat cac (ng dung da thirf nghiém néi trén, hién tai trén thé gidi cling da cé nhiitng thir nghiém multicast
. khac d6i vai IPv6, vi dy nhu cac trd chai qua mang, IRC ( Internet Relay Chat). Do thdi gian va méi
trudng thir nghiém con han hep, nhdm thir nghiém chua cé nhitng danh gia chinh thirc duge vé cac ing
dung nay {quy md trao ddi dir liéu nhd ) , tuy vay sd bd khi sir dung cling d3 mang lai nhitng két qua tot.

3.1.3 Két qua thir nghiém ting mang :

Viéc thir nghiém tang mang tap trung vao cac (ng dung co lién quan tdi viéc xir ly cac géi tin
IPv6. Céc (rng dung tcpdump va Iperf qua qua trinh thir nghiém déu thyc hién dugc day dd
cac chdc ndng can thiép tdi tng Network (phén tich gdi tin € I8y dia chi, tao gdi tin mdi véi
dia chi dinh trudc...), tdng s dung céc dia chi IPv6 lam dau vao cho cac chdc néng cla
minh. Vi viéc 1am chl dugc cdc ¢cdng cu hay, it nhat chling ta cling c6 cac ¢dng cu chuin

trong méi trudng IPv6 dé thuc hién cac tac vu lién quan tdi ting Network, sau dé vdi mang
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IPv6 thit nghiém tri€n khai hoan thanh, c¢6 thé xay dyng tiép cac Ung dyng tly theo yéu ciu
can thiét.
Viduy:

¢ V& mé hinh capture géi tin nhu tepdump, ching ta cé thé xdy dung cac cong
cu dé debug, quan ly gdi tin (proxy), thdng ké& cac gbi tin, mot s& van de lién
quan tdi topoiogy mang...

o V& mé hinh sir dung ICMPV6 va cac k§ thudt tao géi tin nhu trong Iperf,
ching ta c6 thé xdy dung va ap dung céc thuat todn dang dudc nghién cuu
trén thé gidi dé tao ra cdc c¢dng cu do ki€m mang, test cac thdng s§ clia mang,
mot s vin d& lign quan tdi topology mang.... ’

Trong thdi diém hién tai, két qua thir nghiém ting mang cho ching ta thdy viéc can thiép tdi dia chi
mang nhu trong madi trudng IPv4 1a hoan toan kha thi va khéng qua khé khén. Vi cac cdng cu nhu trén,
néu ching ta xdy dyng mét img dung phan tich va tac ddng tdi tAng mang nhu trén véi dong thdi ca hai
mdi truding IPv4/IPv6 thi s& rdt hitu ich cho viéc debug trong qua trinh chuyén déi IPv4 sang IPve6.

3.2 DPanh gia két qua thd nghiém

Vdi @8 tai nghién clru ndy, nhém nghién ctu d& ¢ nhimg budc &p dung ly thuyét vao viéc trién khai cic
md hinh mang IPv6 khac nhau, thu dudec mdt s& két qua nhat dinh. Cho dén nay, nhém nghién clu d3
lam chdl dugc cac ky thudt trién khai IPv6 trén mang cuc bd, mot s6 kinh nghiém trién khai mang dién
rong va déc biét la trién khai d&i vdi mang IPv6 quéic t&, cac ki thudt chuyén ddi IPv4/IPv6. Viéc trién
khai dugc tién hanh theo dung trinh tu va md hinh tir nhd dén Idn, tir don giadn dén phlc tap d& ¢b thé
rit kinh nghiém sau mdi [an trién khai 4p dung vao cadc mé hinh I8n hdn (mé hinh mang cuc bd -> mé

hinh mang dién réng trong nudc -> md hinh mang dién réng k&t ndi vdi quac t&).

BGi vdi mé hinh mang cyc bd, nhom thr nghiém da thdr nghiém thanh cdng mé hinh két ndi dudng dng
6to4 giifa hai may qua mdt Router IPv6 hd trg 6to4. Ngoai ra, trong d@é tai “Trién khai mang thir nghiém
IPV6 két ndi VNN”, nhém thir nghiém cling d3 trién khai mang thudn IPv6 cuc bd tai mdi ddu Ha Noi -
Thanh phd H& Chi Minh, thf nghiém thanh cdng mdt sG (ng dung trén nén IPve.

Dai v6i mé hinh mang dién réng két ndi trong nudc, nhém thir nghiém da k&t néi thanh cdng cac mang
cuc b tai hai dau, 1am chil cac ky thudt cdu hinh router két ndi cdc mang thuiin IPv6 qua mdi truding
IPv4. Ngoai ra, nhom thir nghiém cling da két ndi thanh cdng mang thir nghiém IPv6 vdi mang VNN4
chay trén nén giao thie IPv4. Viéc thir nghiém thanh cong chirc nang dial-up, tuy cdn mét sd kho khan
can giai quyét nhung budc dau da chimg td kha ndng thay thé cla IPv6 d&i vdi IPv4 trong mang cung
c3p dich vy dial-up nay.
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Déi vdi mé hinh mang dién réng két ndi qudc t&, nhém thir nghiém da tri€n khai md hinh ly thuyét két ndi
vdi mang thir nghiém 6BONE qudc t€. Nhém thir nghiém ciing da két néi thanh cong vai ddi tic Singtel,
qua d6 két ndi thlr nghiém véi mang 6BONE qudc t€, di theo ding 1§ trinh d& néu § trén. Cic dich vy
cling d3 dugc timg budc thir nghiém trén dién rong qudc t&. Viée cdu hinh cac thiét bi d& ddu ndi qudc t&
khéng qué khé khan vi hau hét cic hé digu hanh chay trén cac thi€t bi ndy (router,switch...) déu hd trg
tdt d6i véi IPv6. Hy vong nhom thir nghiém sé tiép tuc dugc thuc hién cac budc két ndi vdi mang IPv6
trong cAc budc tiép theo d&€ sdm thic ddy mang IPv6 Viét Nam cling nhu ¢6 duge cic kinh nghiém trén
mang dién réng qudc t&. : N '

Viéc trién khai thir nghiém cac’ mé hinh IPv6 da di dugc budc dau thanh cdng, tuy viy can nhanh chéng
thire hién tiép cac budc trong 18 trinh két ndi mang qudc t&8 d€ chudn bi cho viée hinh thanh mang IPv6
clia Viét Nam sau nay. Ngoai ra ciing ¢an phai chi trong t&i viéc thir nghiém cac dich vu va {ing dung dé
cung ¢dp cho khach hang va ngudi sir dung, ting budc thay thé va mé rdng mang VNN4 hién tai,
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Két ludn va khuyén nghi

Sau quéa trinh nghién ciu va thlt nghiém trién khai két ndi mang IPv6, nhém dé tai dd dua
ra phudng an va ké hoach chuy&n ddi tir mang IPv4 [én IPv6 trong do sif dung phudng phap
lan séng d6i (Dual-Layer) cho phép IPv6 va IPv4 chay song song va phuong phap dudng 8ng
thi cdng cho phép IPv6 chay trén IPv4.

Qua trinh thir nghiém d3 dat dugc mbt s§ két qua rat kha quan nhu:
- Két ndi mang IPv6 vdi Singtel
- K&t ndi mang IPv6 cla Viét Nam véi mang IPv6 cla 6bone thing qua Singtel
- K&t ndi mang IPv6 la vnn4 gilra Ha Noi va thanh phé HS Chi Minh
- Dang hoan tdt thd tuc cdp dia chi IPv6

Nhém dé tai cling da th{r nghiém mét s§ loai hinh dich vu truy@n théng nhu: Web Server,
Mail, FTP va danh gid chét lugng dich vu ma IPv6 cung cdp c¢lng tudng dudng vdi IPv4. Qua
d6 co thdy, ngoai nhitng vu diém vugt trdi nhu kha ndng md& rdng dia chi, bdo mat va chit
lwgng dich vy, IPv6 con ddp Ung t8t dudc cac yéu ciu cua IPv4.

Dé tai dugc thuc hién trong mot thdi gian khéng dai, tuy vay ciling d3 cd dugc nhirng thanh
¢dng nhét dinh, ma ddc biét 1a viéc trién khai thanh ¢dng mang th nghiém IPv6 dién réng
trong nudc, sau do két ndi vdi mang IPv6 qudc té, tao tieén dé cho nhimg nghién clu va trién
khai chuyén d&i that su trong tudng lai. Tuy con gdp nhitng khé khan vé thdi gian va nhit |a
viéc chua c6 khach hang thir nghiém, dé tai 48 dua ra dugc nhitng két qua tudng déi thuyét
phuc vé viéc thir nghiém két ndi va hiéu ndng clia cac dich vu/ting dung thi* nghiém trong
khéng gian dia chi mdi, dia chi IPv6.
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