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TOM TAT

Trong bai bdo nay, nhom tdc gid tdp trung nghién ctru
sw dnh hwdng ctia yéu td téng hop tuyén téi hidu ndng clia
hai giao thirc Open Shortest Path First Version 3 (OSPFv3)
va Enhanced Interior Gateway Routing Protocol Version 6
(EIGRPv6) trong mang két hop giira I1Pv4 va IPv6 (Hybrid
[Pv4-IPv6 Network) st dung céng nghé dwong hdm Tunnel.
Két qud nghién ciru, thwe nghiém cho thdy OSPFv3 thuc hién
t6i wu hon EIGRPv6 véi hdu hét cdc tham sé str dung nhuw:
Thoi gian héi tu, RTT (round time trip), thoi gian ddp trng,
chi phi dwong hdm, lvu lrong giao thikc, mikc dd st dung
CPU va bd nho.

ABSTRACT

In this paper, the authors focus on studying the effect of
route summarization on the performance of the two OSPFv3
and EIGRPv6 in the Hybrid IPv4-1Pv6 Network using Tunnel
technology. Research results and experiments show that
OSPFv3 performs more optimally than EIGRPv6 with most of
the parameters used: convergence time, RTT (round time
trip), response time, tunnel cost, traffic protocol, CPU and
memory usage level

1. Gi&i thiéu

[Pv6 c6 nhiéu wu diém vuot troi so véoi

tot, viéc chuyén déi c6 thé dwgc thuc diy
thwc hién trong mét thoi gian nhat dinh doi

IPv4, dap &ng dwoc nhu ciu phat trién cia
mang Internet hién tai va trong twong lai.
Do dd, hé théng mang IPv6 sé dan thay thé
mang IPv4. Tuy nhién, chuyén déi str dung
tlr mang IPv4 sang mang IPv6 khong phai la
mot cong viéc dé dang hay c6 thé thuc hién
ngay dwoc. Trong treong hop thu tuc IPvé
da dwoc chuin héa, hoan thién va hoat dong

v&i mot mang nho, mang cia mét to chirc.
Tuy nhién kho c6 thé thuwc hién ngay dwoc
véi mot mang 16n. Doi véi Internet toan ciu,
viéc chuyén déi ngay lap tic tir IPv4 sang
[Pv6 la mot diéu khong thé. Dia chi IPv6
dwoc phat trién khi [Pv4 da dwoc st dung
rong rai, mang lwdi [Pv4 Internet da hoan
thién va hoat dong 6n dinh. Trong qua trinh

Tdp 6 (12/2019)



TAP CHI KHOA HOC YERSIN - CHUYEN BE KHOA HOC & CONG NGHE

trién khai thé hé dia chi IPv6 trén mang
Internet, khéng thé c6 mot thoi diém nhat
dinh nao dé ma dia chi IPv4 bi htiy bd, [Pv6
va IPv4 sé phai cung ton tai trong mot thoi
gian rat dai (Z. Ashraf, 2013).

C6é nhiéu ky thuat dé chuyén déi tir
mang IPv4 sang IPv6 va viéc 4p dung trién
khai giao thirc dinh tuyén trong ha ting
mang két hgp (mang lai) nay cling con
nhiéu vin dé can phai nghién ctru, xem xét.
Trong nghién ctru nay nhom tac gia sé tap
trung nghién cttru lam rd sy anh hwéng cia
qua trinh téng hop (route
summarization) t&i hiéu nang cta giao thirc
dinh tuyén OSPFv3 va EIGRPv6 str dung cac
tham s6 danh gia dinh lwong dwoc nhu:
Thaoi gian héi ty, RTT, thoi gian dap &ng, chi
phi dwong hm, lwu lwgng giao thirc va mirc
do st dung CPU, bd nho.

tuyén

Trong nghién ctru nay, nhém tac gia
da tip trung vao nghién ciru viéc t6i wu
héa qua trinh trao ddi théng tin dinh
tuyén bang viéc thwc nghiém st dung giao
thirc dinh tuyén OSPFv3 va EIGRPv6. Cu
thé hon, nghién ctu sy anh hwdng cua
qua trinh tong hop tuyén téi hiéu ning
cia hai giao thirc nay va duwgc kiém
nghiém dwa trén cic tham s6 nhw: Thoi
gian hdi tu mang, RTT, thoi gian dap wng,
lwrong Tunnel Overhead, luu lwong giao
thirc dinh tuyén va mirc do st dung CPU
va b6 nhé. Thyc nghiém nghién ctru da chi
ra rang, hiéu niang cia OSPFv3 t6t hon so
véi EIGRPv6 trong trwong hop cé ciu
hinh tinh ndng téng hop tuyén véi cung
cac tham so va thoi gian da thwc nghiém.
Diéu nay c6 nghia rang, viéc téng hop
tuyén cé sw anh hwdng rat 16m téi viéc
thay déi (lam ting) hiéu nang cua giao
thirc dinh tuyén.

2. Nhin dién dac diém giao thirc,
mang lai va cac yéu t6é anh hwong téi
hiéu nang giao thirc

Hiéu nang cta cac giao thirc dinh
tuyén trén nén IPv4 d3 dwoc cac nha
nghién cttru phan tich, ddnh gid trong nhiéu
céng bo truwede day. Cac tac gia da kiém tra
va so sanh hiéu ndng cua cac giao thirc dinh
tuyén khac nhau (nhw giao thic RIP,
EIGRP va OSPF) bang cach st dung nhiéu
trinh gid 1ap v&i nhitu miu so dod
(topology) dau vao trén ciing cac tham so
cla giao thirc va da dwa ra két luan vé két
qua l1a EIGRP thuc hién tot hon vé thoi gian
hoi ty, mic do str dung CPU, théng lwong,
do tré dau cudi it hon so véi giao thirc RIP
va OSPF. Trong cac nghién ctru nghién cttru
nay da chi ra EIGRP tiéu thu tai nguyén it
hon so véi OSPF trong cac wng dung thoi
gian thwc (Z. Ashraf, 2013) (D. Chauhan
and S. Sharma, 2015) (Alex Hinds, 2013).

Trong cac nghién cttu (D. Chauhan and
S. Sharma, 2015) (Alex Hinds, 2013)
(Komal Gehlot, 2014), cac tac gia so sanh va
phén tich hai giao thirc dinh tuyén OSPFv3
& EIGRPv6 dua trén hiéu nang ctia ching
trong mot mang nhé dwa trén nghién ctru
tap trung vao phan tich cau hinh va so sanh
ciu hinh trén IPv4 va ca IPv6 cho thay viéc
ciu hinh trén IPv6 phic tap hon so véi
[Pv4, hon nira IPv6 cung cip QoS tot hon so
v&i IPv4 va chira rang EIGRPv6 c6 nhiéu wu
diém hon so véi OSPFv3 & thoi han hoi tu
trong mot mang nhoé (dwoc thyce hién trén
nhiéu mau so @ md phdng khac nhau). Tuy
nhién trong cac cdng trinh c6 lién quan nay,
cac nha nghién cttu hay tap trung so sanh
hiéu nang cua cac giao thirc dinh tuyén trén
nén IPv4 hodac riéng trén nén IPv6 ma thiéu
danh gi4, so sanh trén ha ting mang két
hop (mang lai) gitta IPv4 va IPv6. Tw do,
trong tam cda nghién cru nay la phan tich
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hiéu nang cua EIGRPv6 va OSPFv3 dua trén
phén tich qua trinh t6i wu héa trao doi
thong tin dinh tuyén trong mang két hop
IPv4-IPv6 st dung ky thuit dwong ham
(Tunnel) trong treong hop c6 hoac khong
téng hop tuyén.

2.1. Giao thirc OSPFv3

OSPFv3 1a mot giao thirc dinh tuyén
cho IPv6. Hoat dong cta n6 van dwa trén
OSPFv2 va c6 gia tiang thém mot so tinh
nang. Giao thirc OSPFv3 dwoc xay dwng trén
nén tang cda thuit toan dinh tuyén Link
State, mdi router sé xay dung va duy tri mot
co s& dir liéu mé ta ciu tric cda toan hé
théng (hé thong cac router chay OSPFv3).
Co s& dir liéu nay dwoc goi la link- state
database (co s& dir liéu vé trang thai cac két
ndi) va mdi router c6 mot co s& dir liéu
riéng tuy theo vi tri, vai tro cia n6 trong hé
théng. D€ xay dwng nén co sé& dir liéu nay,
moi router sé tw tao ra cic ban tin mo ta vé
trang thai quanh minh (trang thai cac giao
dién, cac router khac trén cung lién két...).
Cac ban tin nay sau d6 dwoc cac router phat
tan tédi tat cd cac router khac trong hé thong,
tlr d6 tinh todn chinh xac dwoc tuyén duwong
ngan nhat téi bat ky dich nao dwa vao thuat
toan Dijkstra. Giao thirc OSPFv3 cho phép
ngudi quan tri hé théng ciu hinh trén moi
giao dién mot gia tri trong so lién két (link-
cost). Trong sO nay noi 1én chi phi phai tra
dé mot router diy gobi qua giao dién nay va
c6 thé dwgc tinh toan tir mot trong sé cac
tham s6 mang. Gia tri nay chinh 1a tiéu
chuin dé giao thirc OSPFv3 tinh todn va lwa
chon tuyén duwdng ngian nhit toi dich.
Tuyén ngin nhit 13 tuyén c6 téng trong s6
lién két nho nhat.

Viéc tinh toan ciy duwong di ngin nhat
chi chinh xac khi tit ca cac router tinh toan
trén cung mot co s& dir liéu vé hé thong.

OSPFv3 st dung phwong phap phat tan
(flooding) dé cac router trao d6i cac ban tin
dinh tuyén. Phwong phdp nay gilp cac
router nhanh chong déng bd co s dir liéy,
nhanh chéng dap &ng lai sy bién dong tinh
trang ctia hé thong.

2.2. Giao thirc EIGRPv6

Giao thirc EIGRP la phién ban cao cip
cia IGRP (Interior Gateway Routing
Protocol) dwgc phat trién béi Cisco do d6
né la giao thirc dinh tuyén chi hoat déng
dwoc trén cac thiét bi cia Cisco. EIGRP st
dung thuat toan Distance Vector va thong
tin distance giéng v&i IGRP. Tuy nhién
EIGRP c6 dd hoi tu va van hanh hon han
IGRP. Ky thuat hoi tu nay dwgc nghién ctru
tai SRI International va st dung mot thuat
todn duwgc goi la Diffusing Update
Algorithm (DUAL) - thuat toan cap nhat
khuéch tan. Thuét todn nay dam bao loop-
free hoat dong trong sudt qua trinh tinh
toan dwong di va cho phép tat ca cac thiét bi
lién quan tham gia vao qua trinh dong bo
Topology trong cung mét thoi diém. Nhirng
router khéng bi &nh hwdng béi sy thay doi
topology sé& khong tham gia vao qua trinh
tinh toan lai. Twong tw nhw cac giao thirc
dinh tuyén khac, EIGRPv6 ciing gitt lai day
du cac dic diém cua EIGRP dung cho IPv4
cii va thyc hién b6 sung cac tinh niang chay
cho IPv6 nhu dinh nghia lai théng tin dinh
tuyén dwoc trao doi la IPv6 prefix thay cho
[Pv4, str dung dia chi multicast FF02::A thay
cho dia chi 224.0.0.10 ctia EIGRPv4, ...

2.3. Mang két ho'p giira IPv4 va IPv6

Trong qué trinh phat trién, cac két néi
IPv6 sé& tin dung co s& ha ting sdn c6 cua
[Pv4. Do viy can c6 nhirng cong nghé phuc
vu cho viéc chuyén doi tir dia chi IPv4 sang

dia chi IPv6.
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Thietbi A

Hinh 1. Sw chuyén déi gitta mang IPv4
va IPv6

Tuy nhién trong giai doan chuyén doi,
diéu quan trong l1a phai dam bao sw hoat
dong binh thwong clia mang IPv4 hién tai.
Twr d6 dat ra yéu cau cu thé doi véi viéc
chuyén doi nhu sau:

- Viéc thr nghiém IPv6 Kkhong anh
hwong dén cac mang IPv4 hién dang hoat
dong két ndi.

- Hiéu nang hoat dong ctia mang IPv4
khong bi anh hwdng. IPv6 chi tac dong dén
cac mang thtr nghiém.

- Qua trinh chuyén d6i dién ra tirng
bwéc, khong nhit thiét phai chuyén doi
toan b cac nut mang sang giao thirc méi.
Cac cong nghé chuyén do6i dwoc st dung
pho bién hién nay la:

+ Dual Stack: Cho phép IPv4 va IPvé
cung hoat déng trong mot thiét bi mang.

+ Translation (NAT-PT): NAT-PT con
dwoc goi la cong nghé bién dich. Pay la cong
nghé gitip cho thiét bi chi h6 tro IPV6 c6 thé
két ndi véi mot thiét bi chi hé tro IPV4.
NAT-PT thwc hién chc nang ctia minh
théng qua co ché bién dich dia chi va dang
thirc ciia moi dau goi tin.

+ Tunnelling: Cong nghé dwong ham,
st dung co s& ha ting mang IPv4 dé truyén
tai goi tin IPv6, phuc vu cho két néi IPvé.

Mbi co ché c¢6 wu nhuoc diém va pham
vi ap dung khac nhau.

2.4. Phdn phéi tuyén

Khi mot thiét bi Router trong mang
dwoc trién khai nhiéu giao thirc dinh
tuyén khac nhau, khi d6 cadn c6 mot co
ché phan phdi cac tuyén dwong cia giao
thirc nay dwoc quang ba vao trong giao
thirc con lai d€ mang c6 thé hoi tu duorc,
khi dé cac tuyén dwoc phan phdi sé tro
thanh cac tuyén bén ngoai & trong bang
dinh tuyén. Trong thwc nghiém & phéan
tiép theo, nghién ctu st dung 15 tuyén
tinh va 15 tuyén trén cong Loopback cia
router R1 nhw so d6 mang & Hinh 2. Ca
hai giao thtirc OSPFv3 va EIGRPv6 déu hd
trg cong nghé phin ph6i tuyén trong
mang lai [Pv4-1Pvé.

2.5. Téng hop tuyén

Téng hop tuyén (Route
Summarization) hay tém tit tuyén l1a cach
ma router thu gon cac tuyén dwong cb
cung dic diém (giéng nhau sO bit
network_id) nhidm lam gidm s& lwong
tuyén dwong (route) trong bang dinh
tuyén. Téng hop tuyén giup gidm kich
thwéc bang dinh tuyén, ting nhanh téc d6
héi tu mang. Trong thuc nghiém nhuv so
d6 Hinh 2, st dung 15 tuyén tinh va 15
tuyén trén cong Loopback cta router R1,
cac tuyén nay sé dwgc quang ba & bén
trong giao thirc dinh tuyén béi mot tuyén
duy nhit thong qua viéc téng hop tuyén.
Ca hai giao thirc OSPFv3 va EIGRPv6 déu
hd tro cong nghé téng hop tuyén trong
mang lai IPv4-1Pv6. Py ciing 1a yéu to
duwoc tap trung nghién ctru, thywc nghiém
dé xem xét danh gid mirc do anh hwdng
cia tong hgp tuyén téi hiéu niang giao
thirc OSPFv3 va EIGRPv6 dwa trén cac két

qua diu ra.
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3. Phan tich, trién khai danh gia hiéu
nang giao thirc ospfv3 va eigrpvé trén
ha ting mang két hop giira IPV4 va IPV6

bé danh gia dwoc sy anh hwdng cua
tong hop tuyén téi hiéu nang cia OSPFv3 va
EIGRPv6 trén ha ting mang lai gitra IPv4 va
IPv6, nghién ctru sé lan lwgt thwe hién cac
bwdc moé phdng thwe nghiém sau dé phan
tich danh gia dinh lwong dwa trén két qua
dau ra (Komal Gehlot, 2014) (Martin
Kuradusenge, 2016) (Kuwar Pratap Singh,
2013) (F. Li, J. Yang, J. Wu, Z. Zheng, H.
Zhang va X. Wang, 2014):

3.1. Xdy dwng so d6 mang

Loopbacki: 2001:0:11::1/64

Stafict: 2001:0:26:164
el Loopback: 2001 0:12: 164
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Hinh 2. So d6 mang mdu md phdng,
ddnh gid

Router R1 va R4 1a cac router sé dwoc
ciu hinh dwong hdm Tunnel st dung dia chi
[Pv6 qua mang [Pv4. Nghién ctru da str dung
ciu hinh dwong ham tinh vi cac nghién ctru
trwdc day cho thdy rang né an toan hon va
hoat dong tot hon hon kiéu dinh tuyén
khac. Trong thwc nghiém da ciu hinh quang
ba tat ca cac tuyén tinh va cac tuyén trén cac
cong Loopback bing c4c route da dwoc tong
hop (tém tit lai) qua dwdng him va sau do6
thu thip két qua. Nghién clru cling da st
dung Whireshark d€ phéan tich cac géi tin.

Trong nghién ctru nay, tit cad cac thuc
nghiém dwoc ldp lai 5 1an va két qua sau do6
dwoec tinh trung binh trén cac lan chay nay.
Viéc danh gia hiéu nang ctia OSPFv3 va
EIGRPv6 dwa trén cac tham s6 nhu: thoi
gian hoi ty, thoi gian khit hoi (RTT), thoi
gian dap wng, lwu lwong giao thirc,
Tunneling Overhead, mc dé s& dung CPU
va bo nhé trong treong hop cé hodc khéng
tong hop (tom tit) tuyén dwong.
Bdng 1. Théng s6 cdu hinh

STT | Thiét bi | Port/Link IP address
1 R1 Fa0/0 2001:0:1::1/64
Se2/0 192.168.1.1/24
2 R2 Se2/0 192.168.1.2/24
Se3/0 192.168.2.1/24
3 R3 Se2/0 192.168.2.2/24
5e3/0 192.168.3.1/24
4 R4 5e2/0 192.168.3.2/24
Fa0/0 2001:0:2::1/64

3.2. Cdu hinh thwc nghiém EIGRP

Trong thwc nghiém nay thwc hién ciu
hinh ca cong nghé IPv4 va IPv6 cho so do
trong hinh 2, khi d6 router R1 va R4 sé dong
vai tro Dual Stack Router. CAn ddm béo rang
ché d6 dinh tuyén IPv6 da dwgc bat trén hai
router nay va da gan dia chi IP theo so do
mang. Tiép theo ciu hinh EIGRP 10 trén
IPv4 va EIGRP 100 trén IPv6. Sau d6 ciu
hinh tao dwong him (Tunnel) gitra R1 va R4
str dung dia chi IP nguon va IP dich theo so
do6 Hinh 2.

> Phan phéi tuyén EIGRPV6:
Trong mau md phéng nay cé téng 15 tuyén
tinh va 15 tuyén thong qua cong giao dién
Loopback. T4t ca cac tuyén dwong nay dwoc
tao & ché do toan cuc trén router va duoc
gan day du dia chi IPv6. Tiép theo thwc hién
ciu hinh phan phdi (redistribute) toan bo
cac tuyén nay vao trong EIGRPv6. Két qua,
chung ta c6 thé thay cac tuyén dwoc quang
ba vao trong bang dinh tuyén la cac tuyén
bén ngoai router nhw Hinh 3:
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Hinh 3. Phdn phéi tuyén vao EIGRPv6

> Toéng hop tuyén EIGRPv6: vao trong giao thirc dinh tuyé&n dan tdi viéc
tang kich thwéc bang dinh tuyén, vi vdy can
phai ciu hinh tong hop tuyén trong két noi
tai dwong hdm dé gidm kich thwéc bang
dinh tuyén nhw Hinh 4:

Véi so @6 mang c6 kich thwéc kha 1on
nhu trong nghién cttu nay, khi chay dinh
tuyén EIGRPv6 cac tuyén sé dwgc quang ba

Hinh 4. Téng hop tuyén trong EIGRPv6

Tdp 6 (12/2019)
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3.3. Cdu hinh thwc nghiém OSPF

Giao thirc OSPF c6 thé hoat dong &
nhiéu vung (area) khac nhau. Thwc hién
ciu hinh area 0 cho OSPFv2 va area 0 cho
OSPFv3, trong d6 OSPFv2 dwoc ciu hinh
& mode toan cuc con OSPFv3 duwoc ciu
hinh trén cac cong ctia router. Sau d6 cau
hinh tao dwong hdm (Tunnel) gitra R1 va
R4 st dung dia chi IP nguon va IP dich
theo so d6 Hinh 2.

» Cdu hinh phdn phéi tuyén trong
OSPFv3:

Tao cac tuyén tinh, tuyén théng qua
cong Loopback va gan dia chi IPv6 cho cac
tuyén nay. Sau d6 thwc hién ciu hinh phéin
phéi (redistribute) toan bd cic tuyén nay
vao trong giao thirc OSPFv3. Quan sat trong
két qua Hinh 5, ta thiy bang dinh tuyén da

chira toan bd cac tuyén bén ngoai ma ta da
ciu hinh:

Hinh 5. Phdn phdi tuyén vao OSPFv3

Tdp 6 (12/2019)
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> Toéng hop tuyén OSPFv3

C4u hinh téng hop tuyén & ché dd toan cuc, két qua bang dinh tuyén sau khi téng hop

tuyén nhw hinh 6:

Hinh 6. Téng hop tuyén trong OSPFv3

3.4. bdnh gia tho'i gian héi tu

Khi mo6t router trao déi thong tin
dinh tuyén véi cac router khac va né cé
gang hoan thién bang dinh tuyén cta no
(hoc tit ca cac dwong di t&i dich) khi do
router s€ dat t&i trang thai hdi tu. Thoi
gian hoi tu mang (convergence time) la
thong sé quan trong dé xac dinh hiéu
ning cua giao thic dinh tuyén. Bén
canh dé, kich thwéc cia mang (s6 lwong
node mang nhiéu hay it) cling vay, v&i
cac mang c6 kich thwdc 1én thi thoi gian
héi tu s€ cham hon so véi mang c6 kich
thwéc nhoé (Jay Kumar Jain and Sanjay
Sharma, 2014).. Trong nghién cttu nay,
thoi gian hdéi tu trén OSPFv3 va

EIGRPv6 qua viéc st dung dwong ham
da dwoc tinh todn va cho ra két qua nhw
Hinh 7, Hinh 8:

\ ‘
C Corteer pence Time % L ornerpence Time

Hinh 7. Thoi gian hoi tu trwdc khi thuc
hién téng hop tuyén

Tap 06 (12/2019)
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RirC o e penie Time

[ [ b}

Hinh 8. Thoi gian héi tu sau khi thuc
hién téng hop tuyén

Trong Hinh 7 va Hinh 8, thoi gian hoi
tu trung binh trong 5 lan dworc ghi nhan cho
cd hai giao thirc dinh tuyén tir trang thai up
trén giao dién Serial dén trang thai adjacent
cda giao dién cong dwong him tunnel trén
router R4. Thuc nghiém cho thiy kha nang
hoi tu trén EIGRPv6 la nhanh hon so véi
OSPFv3 & ca trwong hop tredc va sau khi
tong hop tuyén. Hon nira, viéc tong hop
tuyén déng vai tro rat quan trong trong viéc
hoi tu nhanh cua ca hai giao thirc.

3.5. bdanh gia Round Trip Time (RTT)

Thoi gian tré tron vong RTT 13 téng
thoi gian cia mot goi tin d€ di tir ngudn téi
dich, day 1a mot tham so chinh & 1&p mang
(Network Layer). Trong truyén thong TCP
st dung giao thirc ICMP (1énh Ping) dé nhin
két qua RTT gitra nguwdi glri va nguwdi nhan.

bé xac thwc két qua, nghién ctu st
dung hé sé bién thién CV (coefficient of
variation) thong qua cong thirc (D. Chauhan
and S. Sharma, 2015):

CV ==+%100 (1)
(1ay do6 léch chuin S chia cho gia tri
trung binh X). Trong thwc nghiém nay, CV
cua EIGRPv6 la 63 ms trong khi CV cda
OSPFv3 la 37 ms. Két qua ciing cho thay

RTT cua OSPFv3 t6t hon nhiéu so voéi
EIGRPv6 ma khong cin thwc hién cdu hinh
téng hop tuyén.

Trong két qua tai Hinh 9 hién thi s6 liéu
thong ké RTT mirc trung binh trong nhiéu
vong s dung hai giao thirc OSPFv3 va
EIGRPv6 ma khong thwc hién tong hop
tuyén qua dwong hdm IPv6. Két qua nay
dwoc tinh todn tinh tr PC2 t&i cdng
Loopback1:

=i BT withaut Sermeary EIGAPE
300003

v S—
Y R\ A

@ F i W ] 1] 12 L 1%
Parker Wumbar

Hinh 9. Thoi gian tré tron vong RTT
trwdc khi tong hop tuyén

& ATT wifaout Surrmary QPR

Trong két qua nhw Hinh 10 cho thiy s6
liéu thong ké vé RTT véi dia chi tom tit
thong qua dwong ham IPv6. Két qua dwoc
tinh tir PC2 t&i cong Loopback1 str dung CV
cia EIGRPv6 la 45 ms trong khi CV cua
OSPFv3 1a 51 ms. Két qua ciing chi ra rang
EIGRPv6 cung cidp hiéu ndng tét hon
OSPFv3 trong viéc toi wu hda tuyén dwong.

=TT with Sy BEARS
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Hinh 10. Thoi gian tré tron vong RTT
sau khi téng hop tuyén
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3.6. Tho'i gian ddp ivng Response Time

La tong thoi gian cin thiét dé tra 1oi
yéu ciu dich vu. Trong thwc nghiém cta
nghién ctru nay, thoi gian dap &ng dwoc
kiém chirng trén cd OSPFv3 va EIGRPv6
chay trén mang két hop gitra IPv4 va IPv6
(hybrid IPv4-IPv6 network) trudc va sau
khi téng hop tuyén (Fatima A. Hamza,
Amr M. Mohamed, 2011). Két qua trong
Hinh 11 chi ra két qua dap wng (phan hoi)
trung binh cho cac vong khac nhau ma
khéng can tdng hop tuyén. Két qua dwoc
tinh tir PC2 t&i cdng Loopbackl, trong dé
CV cua EIGRPv6 la 81 ms trong khi CV ctaa
OSPFv3 la 79 ms. Két qua ciing cho thiy
OSPFv3 c¢6 loi thé, wu diém hon so véi
EIGRPv6:

~+= fiponin ik wrihoud Sarrimary BGAT W= Mgdparid Tme wilioul Jmmin O2FFYd
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Hinh 11. Thoi gian ddp trng trwdc khi
téng hop tuyén

Trong Hinh 12 chi ra thoi gian dap
rng trung binh v&i dia chi tom tit thong
qua dwong hdm IPv6, trong dé CV cuda
EIGRPv6 la 57 ms trong khi CV cuda
OSPFv3 la 72 ms. K&t qua ciing cho thiy
thoi gian phan hoi cta EIGRPv6 tét hon
nhiéu so v&i OSPFv3 v&i viéc st dung ciu
hinh téng hop tuyén:

- Ranparar Time wth Summary [GEPL &= Emponis Tima with Summary 05PF0

Faliret Rimbes

Hinh 12. Thoi gian ddp tng sau khi téng
hop tuyén

3.7. Tunnel Overhead

Hinh 13 hién thi trang thai cia dwong
ham tunnel trong OSPFv3 va EIGRPv6 v&i
cung khe thoi gian (time slot) 1a 9 phut
trén router R1 truéc khi téng hop tuyén.
Qua thong ké cho thdy R1 da gii 131 géi
tin cho router hang x6m va nhan dwoc
118 gbi tin théng qua dwong him s dung
giao thirc EIGRPv6, trong khi v&i OSPFv3
no6 chi giri 75 goi tin va nhan dwoc 65 goi
tin:

]
BEIRPyl Packetsin  WOPNIPackersin @ DCAMEPeketsowt 0 05 My] Parkets ot
Hinh 13. Gid tri Tunnel Overhead trwéc
khi téng hop tuyén

Hinh 14 chi
Overhead sau khi tong hop tuyén. Két

ra gia tri Tunnel

qua cho thiy sau khi ciu hinh téng hop
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tuyén, cac géi tin OSPFv3 bi gidm di trong
khi cac géi EIGRPv6 tang lén. Trong
EIGRP nhdn dwoc 126 géi tin va gui di
134 gbi tin qua dwong ham trong Kkhi
OSPFv3 nhan dwoc 61 goi tin va giri di 75
g6i. Diéu d6 c6 nghia la gia tri Tunnel
Overhead trén EIGRPv6 cao hon khoang
50% so v&i OSPFv3:

160

134
. 1%

12

]

BEGRPEPaken WOSPRGPachersin EICRPVEPacketiol  mOSPRVA Packett ot

Hinh 14. Gid tri Tunnel Overhead sau
khi téng hop tuyén

3.8. Théng ké lwu lwong giao thirc
dinh tuyén

Hinh 15 thong ké lwu lwong cua
OSPFv3 va EIGRPv6 véi cung thoi gian la
6 phut trén R1 ma khéng st dung téng
hop tuyén. Théng ké nay chi ra rang voi
thoi gian nay, EIGRPve da gri 144 va
nhan 71 géi tin Hello trong khi OSPFv3 da
gti va nhan chi 33 géi tin Hello. Diéu d6
cho thdy, EIGRPv6 c6 ty 1é cac goéi tin
Hello cao hon so v&i OSPFv3 trong mang
két hop IPv4 va [Pv6.

160
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] 12
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: L]
B
E w
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z 4
il
:I I —
I Updlates 1 3
belloSet | _ Halle gedite: Upedtes Ak St Acks
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w EIGRPE 134 1 5 3 1 3
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Hinh 15. Théng ké lwu lwong giao thikc
dinh tuyén trwéec khi tong hop tuyén

Hinh 16 chi ra viéc thdng ké lwu lvgng
cua EIGRPv6 va OSPFv3 v&i cung thoi gian
6 phut trén R1 trong trwdng hop c6 ciu
hinh tong hop tuyén. Két qua cho thay
EIGRPv6 da gvi 169 goi tin Hello va nhan
83 gobi tin Hello trong khi OSPFv3 da gi va
nhan chi 33 goéi tin Hello. C6 nghia la, sau
khi tong hop tuyén, EIGRPv6 c6 ty 1é cac
goi tin Hello cao hon trong khi OSPFv3 ty
18 nay gitt nguyén (van dwoc duy tri). Diéu
nay chi ra hiéu ning cia OSPFv3 tot hon
nhiéu so v&i EIGRPv6 trong truedng hop cé
téng hop tuyén:

Number of Messages
=

q JRNe ——
Heelly Lipcates Updates i Arks
Rig eived Sent Recehved i Recehed
nEIGRRvE 169 B3 3 ] 1 1
| ek o " 31 4 3 1 ]

Hella Sent

Hinh 16. Théng ké lwu lwong giao thikc
dinh tuyén sau khi téng hop tuyén
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3.9. bdnh gia CPU va Memory
Utilization

Mirc d6 st dung CPU la s6 phan tram
tong hiéu suit ma CPU da st dung dé xir ly
trong router. Viéc str dung CPU & mirc cao c6
thé& 12 nguyén nhan dan t&i viéc lam mat goi
tin, d tré cao va viéc xtr Iy cac goi tin bi cham
di (0. ]. S. Parra, A. P. Rios, and G. L. Rubio,
2011) (Jian, S., and Fang, 2011) (Wijaya C,
2011). . Mxc do st dung boé nhé twong tw
nhw vdy, néu st dung bé nhé & mirc cao c6
thé dan tdi viéc stt dung hiéu suit cia CPU
cao hon. Hinh 17 so sanh viéc st dung CPU
cia EIGRPv6 va OSPFv3 trong trwong hop
c6 téng hop tuyén va st dung cung lwong
thoi gian 2 phit trong mang két hop IPv4 va
[Pv6. Dir liéu thdng ké cho thdy OSPFv3 st
dung it hiéu suit CPU hon so v&i EIGRPv6:
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Hinh 17. Mirc dé st dung CPU trwéc khi
téng hop tuyén

Hinh 18 chi ra két qua so sdnh mirc do
str dung CPU sau khi téng hop tuyén (véi
cung thoi gian). Dt liéu cho thdy OSPFv3
van str dung it hiéu suit ciia CPU hon so v&i
EIGRPv6 twong dwong véi viéc CPU xtr ly
cac qua trinh cia OSPFv3 véi lwong thoi
gian ngan hon so v&i EIGRPv6:
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Hinh 18. Mitc dj st dung CPU sau khi
téng hop tuyén

Két qua chi ra trong Hinh 19 va Hinh 20
cho thdy mirc d6 st dung bd nhé hiéu qua
hon (va it hon) so véi EIGRPv6:
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Hinh 19. Mirc dj stv dung b nhé trurére

. A7 o~
khi téng hop tuyén
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Hinh 20. Mirc dé sitr dung bé nho sau khi
tong hop tuyén

Tap 06 (12/2019)



TAP CHI KHOA HOC YERSIN - CHUYEN BE KHOA HOC & CONG NGHE

4. Két luan

K&t qua cta nghién ctru, thwec nghiém
nay cho thiy giao thirc OSPFv3 thuc hién
t6i wu hon giao thirc EIGRPv6 trén nén
mang lai gitta IPv4 va IPv6 véi hdu hét cac
tham s6 st dung nhw: Thoi gian hoi ty,
RTT (round time trip), thoi gian dap &ng,
chi phi dwong ham, lvu lwgng giao thic,
mic do st dung CPU va b6 nhé. Két qua

nghién ctru cling c6 thé dung tham khao
giéng nhw nhirng gép y tich cwc gitp cac
nha thiét ké mang c6 thé dinh lwong dwoc
mot cach twong minh khi ho 4p dung cac
giao thirc dinh tuyén OSPFv3 va EIGRPv6
trong ha ting mang da thiét ké dwoc toi
wu nhat c6 thé, gidp hé thong hoat dong
on dinh hon, dinh hinh dwgc nhitng ké
hoach quan tri hé thong trong twong lai
hiéu qua hon trén thuec té.
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