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In this paper, we focus on studying the performance of the route
distribution process using the OSPF (Open Shortest Path First) multi-
area protocol on IPv4 network infrastructure compared to IPv6. The
study is carried out through simulation experiments with specific
input data such as using the same network diagram template, the same
number of network nodes and how to implement the same OSPF
multi-area protocol on both infrastructures network to find
quantifiable output information. The results of the study show that the
performance of the route distribution process in the multi-zone OSPF
running environment on IPv6 is more optimal than on IPv4 such as:
The latency of IPv4 packets is always 1.2 to 1.6 times higher than
IPv6's. In the case of a segment of the network that is disconnected,
both IPv4 and IPv6 lose from 7 to 9 packets, the loss rate is similar or
sometimes the packet loss rate of IPv6 is slightly higher than IPv4.
The reliability of both IPv4 and IPv6 is the same at 100%, which
means there are no input errors nor output errors. Data transfer time
on IPv6 is nearly 28 to nearly 34 times faster than IPv4’s.
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Trong bai bao nay tap trung nghién ctru hiéu sudt hoat dong cua qua
trinh phan phdi tuyen str dung giao thirc OSPF (Open Shortest Path
First) da ving trén nén ha ting mang IPv4 so vdi trén IPV6. Nghién
ctru duge thue hién thong qua thi nghiém mé phong véi dir liéu dau
vao cu thé nhu st dung mau so dd mang giéng nhau, s6 lvong node
mang bang nhau va cach trién khai giao thirc OSPF da ving twong tu
trén ca hai ha ting mang dé tim duoc dinh lugng thong tin két qua
dau ra. Két qua cua nghién ctru cho thay hiéu suit quéa trinh phan
phéi tuyén trong méi trudng chay OSPF da ving trén IPv6 téi uu hon
trén IPv4 nhu: Do tré cua cac goi tin IPv4 ludn cao hon IPv6 tir 1,2
dén 1,6 1an. Trong truong hop c¢6 mot doan mang bi mat két ndi thi
ca IPv4 va IPv6 déu mét tir 7 dén 9 goi tin, ti 16 mét goi twong dwong
nhau hodc doi khi ti 18 mét g6i ctia IPv6 nhinh hon IPv4 mét chit. B
tin cdy cia ca IPv4 va IPv6 déu nhu nhau 1a 100%, c6 nghia la khong
¢6 1561 dau vao ciing nhu 18i dau ra. Thoi gian truyén dir lidu trén IPv6
nhanh hon IPv4 gap gin 28 dén gan 34 lan.
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1. Gidi thiéu

V6i cac hé thong mang c6 quy mo nho, ta co thé sir dung giao thirc dinh tuyén OSPF don
ving (Single Area) dé c6 thé t6i gian héa viéc quan tri [1], [2]. Tuy nhién, khi kich thuéc mang
dugc mo rong 16n hon hodc khi mang thudng xuyén c6 sy thay ddi, viée sir dung giao thuc OSPF
don viing s& phat sinh cac nhugc diém nhu sau: Kich thudc ciia bang dinh tuyén trén mdi Router
s& 16n khi mang mé rong quy mo; Co so dir liéu vé ciu triic cta toan mang trén mdi Router ciing
s& phinh to ra; Cac Router phai gong minh xir Iy va thuc hién nhiéu lan qua trinh tinh toan tim
duong di tot nhat gay tiéu ton tai nguyén bo nhé thiét bi va tai nguyén xur ly. Dé giai quyét nhiing
han ché ciia giao thirc OSPF don ving, nguoi ta chia mang 16n ra thanh cac ving nho hon goi la
cac Area [3], [4]. Cach nay cho phép Router trong mdi ving Area duy tri co s¢ dir liéu riéng cua
vung do va tom luge duge co s¢ dir lidu cua cac Vung Area khac, hon nira s¢ dam bao dugc tinh
két ndi gita cac ving Area va cac mang bén ngoai hé thong dugce doc 1ap v6i nhau. Nhitng uu
diém cia viéc sir dung giao thirc OSPF da ving: Cac Router bén trong mot vung Area chi can
quan tam dén thong tin Link-State Database ciia ving Area chira n6 ma khong can phai quan tam
dén toan mang. Gidm chi phi b nhé thiét bi; Bang dinh tuyén cua Router bién s¢ duoc ngan gon
hon vi ¢6 thé tom tit nhitng dia chi mang theo khu vuc Area; Giam tan suét khi st dung thuat
toan SPF (Shortest Path First). Cac Router trong mdt vung Area chi phai tinh toan lai duong di
khi ¢6 sy thay dbi cia mang bén trong ving Area cua ching khi c¢6 sy thay dbi; Cac Router chi
gui cac gobi ban tin Link-State Update (LSU) cho cac Router khac trong vung Area cua n6 khi ¢o6
su thay d6i; Giam dugc cac goi LSU trén toan hé théng mang.

Pé cac Router trong hé thong mang chay OSPF da ving, can phai thuc hién viéc céu hinh
phan phbi tuyen (Redistribution). Hon nira, hién nay cac nghién ctru da céng b6 vé hiéu sut qua
trinh phan phdi tuyen cua giao thirc OSPF da vung trén hai ha tang mang riéng biét dén nay hau
nhu chua ¢, cu thé 1a chua so sanh vé hiéu ning cua viéc phan phdi tuyén OSPF da ving trén ca
hai ha ting IPv4 va IPv6. Trong nghién ctru ndy, nhom tac gia tap trung danh gid hiéu sut qué
trinh phan phdi tuyén cua giao thirc OSPF da ving trén hai ha tang mang riéng biét [S]-[9]: trén
IPv4 va trén IPv6 dua vao dir liéu dau vao (Input) dugc dé xuét (sir dung mot sé tidu chi so
sanh) dé tim ra két qua danh gia dau ra (Output) thong qua phén tich va m6 phong thuc nghiém
dé tir d6 c6 cac két luan dinh lugng vé két qua trén moi ha tang cong nghé IPv4 so véi IPV6.

2. Co s6 nghién ciru
2.1. So sdnh giiva ha ting mang IPv4 véi IPv6

Trong Bang 1 thé hién thong tin so sanh vé dic diém ciia ha tang mang IPv4 so v6i IPv6. Piéu
nay c6 anh huong rat nhiéu toi viée trién khai giao thiurc OSPF da vung.
Bang 1. Su khdc nhau giita ha tang IPv4 va IPv6

Co s6' so sanh

IPv4

IPv6
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2.2. Viin dé phin phéi tuyén ciia OSPF da viing trén ha tang IPv4 va IPv6

Khi nha thiét ké mang trién khai ciu hinh OSPF da ving cho di an ciia minh can phai quan
tam k¥ toi cac yéu td hoac thong so ky thuat quan trong ¢ thé 1am thay doi hiéu qua, hiéu ning
giao thuc. Néu khong xem xét can than va ki luong su khac nhau khi phan phdi tuyén cé thé
dan toi mot s van dé sau: that bai khi trao d6i mot vai hay tat ca cac tuyén (route), routing
loop va black hole. Céc yéu t6 can quan tam ky ludng do la:

- Metric: CAc tuyén tinh (Static route) khéng cé gia tri Metric di kém véi chiing, nhung moi
tuyén OSPF s& c6 mot gia tri cost di kém. Diéu can lam khi thyc hién, d6 1a khi Router thyuc
hién phan phdi tuyén nguoi quan tri phai gan mot gia tri Metric cho nhitng tuyén tham gia qué
trinh redistribution.

- Administrative Distance: Véi thong sé Metric dugc gan cho mdi tuyén dé thé hién mac do
vu tién cua mdi route, thi Administrative Distance dwgc gan cho tuyén ngudn (route source) dé
thé hién mac d6 uu tién cua tuyén ngudn dugc xac dinh. Administrative Distance con duoc
hiéu nhu 1a thudc do vé d6 tin cay. Gia tri Administrative Distance néu cang nho thi d6 tin cay
cua thong tin dinh tuyén khi trao d6i bai giao thire tuong wng s& cang lon.

- Cdu hinh phan phai tuyén tir Classless vao Classful Protocols: Di vai cac tuyén ma mot
Classful Router nhan duoc, sé roi vao mot trong hai kha ning sau: Router s& c6 mot hay nhiéu
giao dién (Interface) két ndi voi mang chinh (Major Network); hoic Router s& khong c
Interface két ndi vao mang chinh. Véi truong hop thir nhat, Router phai sa dung mat na dinh
hinh cia chinh minh cho mang chinh dé xac dinh mot cach chinh xac dia chi mang con
(Subnet) cua dia chi dich trong goi tin. Vi truong hop thir hai, chi dia chi caa mang chinh cé
thé duoc bao gom trong thong tin quang ba (Broadcast) boi vi né khong c¢é cach nao dé xac
dinh dia chi Subet Mask d¢ str dung.

3. Trién khai thyc nghi¢m, phén tich va danh gia
3.1. Dit vin dé

Trong nghién ctru nay, dé danh gia hidu suat qué trinh phan phdi tuyén cua giao thirc OSPF da
viing, nhém tac gia da thuc hién xay dung nhiéu mau so d6 mang (Topology) khac nhau, véi cac
thong sé dau vao (Input) nhu s6 node mang (Router), dia chi mang IPv4 hoic IPv6, vi tri node
mang,... da dang dé tir d6 tim/nhan thong s6 dau ra (Output). Két qua cho thdy, khi tién hanh
thuc nghiém dua theo cac tiéu chi di dé xuat trén cac mau thi ouput 12 khong dbi (twong tu nhau)
[6]-[10].

3.2. Tiéu chi thuc nghiém phdn tich, so sanh

Dé 1am 13 hon v& hiéu suit qué trinh phan phdi tuyén cua giao thirc OSPF da vung trén ca hai
ha ting mang IPv4 va IPv6, nhom tac gia da dé xuit mot so tiéu chi dé tién hanh thi nghiém mé
phong, danh gia va so sanh sau day:

+» So sanh Bang thong mang

% So sanh D¢ tré cia cac goi tin

% S0 sanh T/ 1é mdt goi tin

+ So sanh Dg tin cay

% So sanh Thoi ddp ing/phan hoi (Response time)

3.3. Kich bén trién khai, dinh gid

_ Trong kich ban (so d6 mang) so sanh nhu Hinh 1 va Hinh 2, nhém tac gia da xay dung [ﬂ?lu SO
d6 dién hinh dé tién hanh nghién ctiu thuc nghiém yé phan tich. Hé thng mang duoc cau hinh
thanh cbng, cac nat mang (node) trong hé thong so d6 mang da PING duoc thanh cong dén nhau.

http://jst.tnu.edu.vn 31 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 227(08): 29 - 37

Process i 1 Process id: 2

T Ao

e -
192.168.60.0/24 " 192.168 70.0/ 24
s0/1 (S Eauso/o

152.168.30/20. 00

0

e8|

P
eS|

Hinh 1. So @6 mang md phong trén GNS3 véi IPv4  Hinh 2. So' @6 mang md phong trén GNS3 véi IPV6
3.3.1. So s&nh Bang théng mang

a. Truong hop 1: Giir nguyén bang thong mic dinh (1544 Kbit) trén cong s0/0 cia R4 va
s0/0 cia R1 (& ¢4 hai so d6 mang IPv4 va IPv6):

Thuc hién 1énh PING tir PC1->PC2 vai s6 luong 300 goi tin trén IPv4 va trén IPv6 Vi bang
théng mic dinh, sau d6 sir dung WireShark dé tién hanh bat goi tin ICMP cua IPv4 va ICMPv6
cua IPv6 khi thuc hién Iénh PING, ta thu duoc biéu d6 nhu Hinh 3 va Hinh 4:
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Hinh 3. Luu lwong byte/giay cua IPv4 véi bang  Hinh 4. Luu liwong byte/gidy cua IPv6 vdi bang
thdng la 1544Kbit thong la 1544Kbit
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Hinh 5. Luu lwgng byte/giay cua IPv4 véi bang Hinh 6. Luu lwgng byte/giay cua IPV6 vdi bang
thdng 1a 10000 Kbit thong 1a 10000 Kbit

Khi PING thi trén ha tang IPv4 xuat hién tinh trang Request timeout (bi mat géi tin). Con
PING trén ha tang IPv6 thi khdng bi mat g6i nao va so6 lugng byte/gidy di qua duong truyén
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trong md hinh thuc nghiém véi IPv6 16n hon nhiéu so véi IPv4 (cu thé 1a IPv6: 2700 byte/gidy,
IPv4:176 byte/giay).

b. Truong hep 2: Thay d6i (ting) bang thong cua cong s0/0 cua R4 va R1 1én 10000 Kbit
(¢ ca hai so dd mang IPv4 va IPv6):

Thyc hién 1énh PING tir PC1->PC2 véi sb lugng 300 goi tin (Paket) trén IPv4 va trén IPv6
Vv6i bang thong méi 10000 Kbit, sau d6 str dung WireShark trén ca hai so d6 ta c6 két qua nhu
Hinh 5 va Hinh 6.

Khi PING thi trén ha tang IPv4 xuét hién tinh trang Request timeout (bj mat géi tin). Nhin
biéu do ciing cho thay, khi ting bing thong 1én thi sé lwong byte/gidy di qua duong truyen
trong md hinh thyc nghiém véi IPv6 ciing dugc ting 1én, con trén IPv4 van giir nguyén (cu thé
la IPv6: 4968 byte/gidy, IPv4:175 byte/gidy).

¢. Trwong hop 3: Tang bing thong cua cong s0/0 cua R4 va R1 1én 20000 Kbit

Tién hanh thuc nghiém twong tw nhu & truong hop 1 va 2, két qua cho thay viéc dinh tuyén
tim duong di cia OSPF da vung trén IPv4 va trén IPV6 la glong nhau, déu su dung gia tri
Metric dé tim duong di dén dich (chon duong c6 Metric nho nhat). Téc do phan hoi va sb
lwong byte truyén qua mang IPv6 vuot troi hon nhiéu so véi IPv4. Trén IPv4 van con tinh trang
bi mat goi tin khi PING. Sau khi ting bang thong 1én 20000 Kbit thi s6 byte truyén qua IPv4
cao nhat 1a 175 byte/s, con IPv6 1a 5400 byte/s.

Panh gia chung khi so sanh Biing théng trén hai ha ting: Duva vao bang dinh tuyén trong
ting truong hop ta thay gia tri Metric bi thay doi trén ca IPv4 va IPv6, cu thé nhu Bang 2:

Bang 2. Thong tin vé gia tri Metric thu dwoc ¢ maoi triong hop

Bang théong (Kbit) Metric trén IPv4 Metric trén IPv6
1544 138 138
10000 74 74
20000 69 69

Viéc thay d6i Bandwidth trén céc cong cua Router (cu thé 1 trén cong Serial 0/0 cua Router
R1 va R4) di 1am thay d6i Metric dé Router dung xac dinh dudng di tét nhét tir ngudn dén dich
(tuyén duong ndo ¢ cost nho nhat s& 1a tuyén duong tét nhat). Bandwidth ty 1& nghich véi
Metric ¢6 nghia 1a Bandwidth cang 16n thi Metric cang nho. Tir s6 liéu trong bang 2 cho théy,
OPSF da vung chay trén IPv4 va IPv6 déu sir dung cuing cach tinh Metric (Metric trén hai giao
thire ¢ng voi mdi lan thay doi Bandwidth 12 bang nhau) va duong di tir ngudn dén dich cua
giao thirc trén hai so d6 mang la cling mot duong di.

3.3.2. So sanh D¢ tré cua c&c goi tin

Tiép theo ta s& so sanh vé d6 tré cua cac gdi tin ICMP khi thuc hién 1énh PING (6 mot sb
truong hop) trén hai ha ting 1Pv4 va IPV6:

a. Truweong hop 1: Xét trén 5 gdi tin ICMP (két qua thu duoc sau khi PING thanh cong va
khong c6 gdi tin ndo bi Request timeout), sau d6 ta xay dung duoc biéu db do tré cua cac goi
tin ICMP trén hai ha tang nhu trong hinh 7.

D tre (ms)

1 2 3 4 s
| ICMP 21366 30108 21232 31.081 23515
| ICM PvE 24 461 14 358 23224 14 368 22577

Goi tin

CMP CM Pvé

Hinh 7. Biéu do so sanh d¢ tré cia 5 goi tin IPv4 va IPv6
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Tir biéu d6 hinh 7 ta thay, goi tin c6 do tré thap nhat cua IPv4 la g6i s6 3 véi do tré la
21.232 ms, con cua IPv6 1a go6i s6 2 véi do tré 14.358 ms. Tong d¢ tré cta IPv4 cao hon IPv6 1a
28.314 ms.

b. Trwong hop 2: Xét trén 10 gdi tin ICMP (két qua thu duoc sau khi PING thanh cong va
khong c6 gdi tin ndo bi Request timeout), sau d6 ta xay dung dwoc biéu db do tré cua cac goi
tin ICMP trén hai ha ting nhu trong hinh 8.

patre ims)

Hinh 8. Biéu do so sanh d¢ tré cua 10 goi tin IPv4 va IPv6

Tir biéu dd hinh 8 ta thy, goi tin c6 do tré thap nhat trén ha ting IPv4 1a g6i thir 2 véi do tré 1a
12.316 (ms), con trén ha tang IPv6 1a goi s6 5 véi do tré 1a 10.843 (ms). Tong do tré cia cac goi tin
trén ha tang IPv6 nho hon tong do tré cua cac goi tin trén ha tang IPv4, cu thé la 83.369 ms.

Dénh gia chung khi so sanh by tré trén hai ha tang: Tir hai truong hop trén ta thay, khi
gui cung sb luong goi tin thi d6 tré caa IPv4 ludn cao hon IPv6. Vi tiéu dé goi tin cua OSPF
trén IPv6 don gian hon IPv4. Ngoai ra, tiéu dé cua IPv6 ciing don gian hon IPv4 mic du tiéu dé
cua IPv6 (1a 40 byte) c6 kich thudc 1on hon IPv4 (1a 20 byte) nén viéc truyén géi IPv6 nhanh
hon va 6n dinh hon so véi IPv4.

3.3.3. So sanh Ti Ié mat g6i tin

Dé x4c dinh ti 16 mat goi gitta IPv4 va IPv6 ta lam nhu sau: Trong khi PING ta ngat két ndi
gitra cong s0/0 cua R4 va cong s0/0 cia R1 dé xem sé g6i tin bi mét trong qua trinh truyén tin
1a bao nhiéu. Két qua cua qua trinh khi thuc hién PING tir PC1->PC2 véi s6 luong goi tin lan
luot 1a: 20, 200 va 500 goi tin, sau d6 su dung cdng thuc:

(86 géi tin giri—S6 géi tin nhan) X100 (1)
S6 goi tin gui

Ti 1é méat goi tin (%) =

Ta thu dugc Bang 3 sau:
Bang 3. Théng tin vé ti I¢ mat gdi tin trén IPv4 va IPv6

Téng so6 goi tin giri di IPv4 IPVv6
S6 goi tin nhan Ti I8 15i S6 g6i tin nhan Ti I8 15i
20 13 35% 13 35%
200 191 4,5% 193 3,5%
500 493 1,4% 492 1,6%

Tir s6 lidu bang 3 ta nhan thay, ti 16 mat géi trong truong hop ¢6 mot doan mang bi mat két
ndi cia ca IPv4 va IPv6 déu gan nhu nhau. Trong truong hop giri 20 gdi thi c6 ti Ié gidng nhau
1a 35% trén ca hai so d6 (c6 7 gdi bi 15i trong qué trinh guri). Truong hop giri 200 gai tin, ti 18
mét goi ctia IPv4 cao hon IPV6 1%. S6 goi tin bi mat trong qua trinh giri caa IPv4 1a 9 g6i, cia
IPv6 1a 7 goi. Truong hop gii 500 gai tin, ti 16 mat g6i cua IPv4 nho hon IPv6 0,2%. S6 goi tin
bi mat ciia IPv4 1a 7 goi, cia IPv6 la 8 gdi. Tuy nhién, xét vé tong thé cho thiy, do tré trung
binh trong nhiéu lan thyc hién mo phong v6i mang st dung I1Pv6 ludn thap hon nhiéu va c6 sy
6n dinh, it dao dong so vdi trén IPv4 va viéc truyen gui dir li¢u trén IPv6 nhanh hon, lugng goi
tin bi mt ciing it hon nhiéu so v4i IPv4 xét trén cing mot md hinh mang gidng nhau.
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3.3.4. So sanh B¢ tin cay

Khi 18i diu vao va dau ra ting 1én, ching anh huong dén bo dém d6 tin cay. Diéu nay cho
biét kha nang mot goi tin c6 thé duoc giri hoac nhan thanh cong nhu thé nao. P tin cay duoc
tinh nhu sau: Reliability = Number of packets / Number of total frames. Gia tri 255 la gié tri
cao nhit c6 nghia 1a giao dién rat dang tin cay tai thoi diém nay. Phép tinh trén duogc thuc hién
sau mdi 5 phat. Reliability 255/255: Néu c6 do tin cdy 255/255 c6 nghia 1a khong c6 151 dau
vao va dau ra trén giao dién. Néu c6 15i giao dién, hé s6 tin cay s& giam. Trong ca hai so do, do
tin cdy cua tat ca cac cong trén Router déu bang nhau va bang 255/255. Két qua kiém tra do tin
cay duoc thé hién nhu trong Hinh 9 va Hinh 10:

Hinh 10. ¢ tin cdy cuia cong sO/0 trén R4 cua IPV6 (trén cac cong Ciia Router khdc ciing vay)

Tir d6, ta xay dung dugc biéu dd so sanh nhu Hinh 11:

300

250

Bé tin céy
e i ra
=1 I &
53 & &

n
=]

=]

Botincay
HIPvd mIPvE
Hinh 11. Biéu dé dé tin cdy cua IPv4 va IPv6

Do tin cy trén ca IPv4 va IPv6 déu bang 255/255, ta thay khong c6 15i dau vao va dau ra
trén cong cua Router, do tin cdy trén twong duong vai 100%.
3.3.5. So sanh Thai gian ddp ing/phan hoi (Response time)

a. Truong hgp 1: PING 20 goi tin (khdng co goi tin bi Request timeout), sau d6 tién hanh
dung Wireshark dé bat goi tin ta thu dugc Bang 4:

Bang 4. Thong tin vé thoi gian phdn hoi khi gai 20 goi tin

So sanh IPv4 IPv6
S goi tin guri 20 20
Sé goi tin nhdn dwoc 20 20
Thoi gian guri goi tin dau tién 17,247913 (s) 25,824936 (s)
Thoi gian nhdn go6i tin cugi cung 38,229172 (s) 26,451521 (s)
Thoi gian ddp 1ing 20,981259 (s) 0,626585 (s)

b. Trudng hep 2: PING 50 géi tin (khong c6 goi tin bi Request timeout), sau d6 tién hanh
dung Wireshark d¢ bat goi tin ta thu duwgc Bang 5:
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Bang 5. Thang tin vé thoi gian phdn hai khi gai 50 goi tin

So sanh IPv4 IPv6
S goi tin guri 50 50
Sé go6i tin nhdn duroc 50 50
Thoi gian guri goi tin dau tién 31,625388 (s) 16,863066 (S)
Thei gian nhdn go6i tin cugi cung 82,621937 (s) 18,631503 (s)
Thoi gian ddp 1ing 50,996549 (s) 1,768437 (s)

Tir hai trudng hop trén ta xay dung duoc biéu dd so sanh nhu Hinh 12:
&0

50.996549

20981259

0
10
0 626585

20 50

Thitigian dap (ng (s)

S8 gdi tin
mIPva ®mIPVE

Hinh 12. Biéu d6 so sanh thoi gian ddp 1ng cia IPv4 va IPv6

Tir biéu d6 hinh 12 ta nhan thay, thoi gian dap wng cua IPv4 trong ca hai truong hop giri 20
va 50 gbi tin déu 16n hon IPv6 rat nhiu. Thoi gian gii 20 goi tin IPv4 nhidu hon 20,354674 (s)
va hon gap 33,5 lan so vai IPv6. Thoi gian giri 50 g6i tin IPv4 nhidu hon 49,228112 (s) va hon
gap 28,84 1an so véi IPV6.

4. Két luan

Két qua cua nghién ctu nay cho thay qua trinh phan phéi tuyen trong moi truong chay
OSPF da ving trén IPv6 t6i wu hon trén IPv4 vé moi mit. Viéc thay doi bang thong trén ca hai
ha ting IPv4 va IPv6 anh huong dén viéc chon duong di dén dich cua Router do gia tri Metric
thay doi: bang thong cang cao thi Metric cang giam, tuyén dudng nao c6 Metric nho hon thi
tuyén duong do 1a tuyén dudng duoc chon dé toi dich. Do tré cua cac goi tin trén 1Pv4 ludn cao
hon trén IPv6 va cao gap khoang 1,2 dén 1,6 1an. Trong trudng hop c6 mot doan mang bi mat
két ndi thi ca mang IPv4 va IPv6 déu mat tir 7 dén 9 géi tin, ti 16 mét goi tuong duong nhau
hoac d6i khi ti 16 mét g6i cua IPv6 nhinh hon IPv4 mot chat. D6 tin cay cua ca IPv4 va IPv6
déu nhu nhau 1a 100%, c6 nghia 1a khong c6 16i dau vao ciing nhu 16i dau ra. Thoi gian truyén
dir ligu trén IPv6 nhanh hon IPv4 (cu thé trong nghién ctru nay IPv4 hon IPv6 gap gan 28 dén
gan 34 lan).

Loi cam on
Nhom tac gia xin duoc bay to long biét on dén Triong Pai hoc Cong nghé thong tin va

Truyén thong — Pai hoc Thai Nguyén da hé trg mot phan tai chinh cho nghién ciru nay theo dé
tai cap co s¢ ma so: T2022-07-02.
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