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1. Gi6i thiéu

Khi trlen khai giai phap ha ting ‘mang vé quan trj mang va quan tri h¢ thong, cac nha thiét ke
luon mudn tim ra mot phuwong an tot nhat dé cho du an trién khai ciia minh dat duoc két qua t6i
vu nhét nhu dap tng dugc yéu cau cua khach hang (ngudi sir dung hé thong) vé chi phi thiét ké
thip nhét, quy trinh van hanh don gian nhét, qua trinh duy tri va bao tri hé théng thuan lgi nht.
Bén canh viéc dua ra duge mé hinh thiét ké dap ung tot cho mot du an cu thé thi viéc chon lyua
duge mot giao thirc dinh tuyén pht hop véi cac uu diém cao hon so véi giao thirc khac 1a van dé
dugc quan tim chii yéu cua nha thiét ké [1]. Border Gateway Protocol (BGP) 1a mot giao thirc
dinh tuyén lién mién dugc sir dung dé trao ddi thong tin trén mang Internet. Mang Internet duoc
tao nén tur vo sO cac Autonomous System (AS). Giao thirc BGP dugc dung dé truyén thong tin
dinh tuyén giita cac AS khac nhau. Vi thé, BGP 1a mot giao thire dinh tuyén tin cdy, no giup cho
nguoi quan tri co thé dé dang tmg dung cac chinh sach dinh tuyen vao trong h¢ thong mang cua
minh [2]-[4]. Tai Viét Nam trong giai doan hién nay, phan nhiéu ha ting mang cua cac t6 chirc
doanh nghlep hién dang sir dung 1a ha tang IPv4. Ha tang IPv6 dang duoc trién khai & mirc giai
doan dau, tuy nhién duoc danh gia 1a s& bung nd trong thoi gian téi ddy boi nhidu uu diém hon
ma n6 mang lai. Tuy nhién, nén tang ha tang va cong nghé IPv4 dugc danh gia 1 van con ton tai
trong giai doan nay va van phuc vu dic luc cho moi truong mang Internet cua cac nha cung cap
dich vu mang tai Viét Nam nhu n6 da timg va dang tiép dién. Khau lya chon giao thtrc dinh tuyén
cho mdi du an thiét ké mang tré' nén quan trong boi nd s& anh hudng toi hiéu nang cua hé thong
da dugce thiét ké trién khai mot cach truc tiép. Viéc nhén dang cac dac diém, danh gia hi¢u nang,
hiéu qua trién khai cta giao thirc dinh tuyén trong duy an thiét ké mang tré nén can thiét hon bao
gio hét. Trong nghién ciru ndy, nhom tac gia tap trung nghién ctru dac diém va so sanh hiéu nang
hoat dong cua giao thare BGP ddc lap ¢ riéng ha tang mang IPv4 va trén ha tang mang IPv6 nham
dua ra cac phan tich dinh 1110'ng vé wu nhuoc diém cia giao thirc ndy trén cic ha ting cong nghe
khac nhau [5]. Dleu nay gitp xdy dung ¥ kién tham khao cho cac nha thiét ké mang c6 thém cai
nhin khoa hoc v& tinh niing ciing nhu hiéu quéa dé 4p dung trong cac du 4n thuc té c6 hiéu qua cao
hon.

Céc nghién ctru di cong bd vé BGP dén nay hau nhu chua c6 cong trinh nao nghién ctru vé
cac van dé trén, cu thé 1a chua so sanh vé hiéu nang cua BGP trén ca hai ha té‘mg IPv4 va IPvo6.
C6 mot sd cong trinh nghién ctru ndi dung lién quan, tuy nhién chi phan tich danh gia hoac cai
tién BGP trén riéng IPv4 hodc trén riéng [Pv6 ma chua chi r6 cu thé vé hiéu suat ctia BGP trén ca
hai ha tdng mang. Trong nghién ctru nay, nhom tac gia tap trung danh gia hiéu nang cua giao
thirc BGP trén hai ha ting cong ngh¢ riéng biét: trén IPv4 va trén IPv6 dua vao dir li¢u dau vao
(input) dé tim ra két qua danh gia dau ra (output) thong qua m6 phong thuc nghiém va tir 6 c6
cac két luan dinh luong vé hiéu ning cua BGP trén méi ha tang cong nghé IPv4 v6i IPv6. Két
qua cho thay, khi tién hanh thuc nghiém dwa theo cac tiéu chi da c6 trén cac mau thi ouput la
khong doi (twong tu nhau) [6]-[9].

2. Co sé nghién ciru, phan tich va danh gia
2.1. Sw khdc biét giita ha ting IPv4 va IPv6

Trong Bang 1 thé hién sy tuong phan vé dic diém cua ha tang mang IPv4 so v6i IPV6 c6 anh
huéng rat nhiéu téi viéc trién khai giao thire BGP noi riéng.

Bang 1. Su khdc nhau giita ha tang [Pv4 va IPv6

Co s6 so sanh 1Pv4 IPv6

CAu hinh dia chi Ho tro cau hinh thi cng va DHCP Ho tro cau hinh tu*d‘éng va danh so lai 3
Pinh dang ludng . . A . Co dinh dang luong dir liéu nén ho
dit ligu Khong dinh dang luong dir liéu trg QoS t6t hom ‘

Khéng gian dia chi  Co gidi han Rat lon, du dap vimg yéu cau

Cac tinh ning bao L P IPSEC duoc tich hop sin trong giao
mat Bao mdt phu thuéc vao ung dung e IPv6
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Co s6¢ so sanh 1Pv4 IPv6
D9 dai dia chi 32 bit (4 byte) 128 bit (16 byte)
Pai dién dia chi Trong thdp phan Trong hé thap luc phan

Phin manh dwgc
thue hién béi g N
Checksum header  Cé san Khéng c6 san

Khéng co dia chi Broadcast thay vao
dé la Multicast

Xac dinh dia chi S dung IGMP (Internet Group Managerment IGMP duwgc thay thé béi MLD
cia Gateway Protocol) (Multicast Listener Discovery)

Anh xa tén Host thanh dia chi IPv4 bc%ng viéc s dung Anh xa tén Host thanh dia chi IPv6
cdc mdu tin A chika tai nguyén dia chi Host trong DNS  bang cdch sir dung cdc mau tin AAAA

B dinh tuyén, nguoi giri va chuyén tiép Chi boi nguoi g

Dia chi Broadcast Dia chi Broadcast dé gui luu luong toi cac node

Phén giai tén mieén

2.2. Viin dé trién khai giao thirc BGP trén hg tang IPv4 vi IPv6

Giao thirc BGP duoc sir dung dé trao doi thong tin dinh tuyén cho Internet va la giao thuc
dugc str dung gitra cac ISP (1 nhitng AS khac nhau). Chire ning chinh ctia BGP 1a trao d6i thong
tin vé& kha nang tiép can mang véi cac hé théng BGP khac. BGP xay dung d6 thj cua hé thong tu
tri dua trén thong tin dwoc trao doi giita cac router BGP. BGP hoat dong dya trén thuat toan
duong dan BGP Best Path Selection Algorithm, duoc sir dung cho céc to chic ¢6 quy mé rat én
va la mot giao thuc gateway bén ngoai. Sy can thiét caa BGP boi: kho ¢ mét chinh sach va don
vi chi phi chung (cost) giira cac nha cung cip dich vu mang; co sé dit liéu mang qua 16n; mang
quéa rong, kho hoi tu va BGP dinh tuyén theo luat. Tuy nhién khi trién khai BGP trén ca hai ha
tang mang IPv4 va IPv6 can cha y dén cac van dé ton tai cia BGP d6 la:

- Puong di khong 6n dinh, thay ddi lién tuc theo chu ky (route flapPing);

- Su tang truong cua kich thudce bang tim dudng;

- Do tré cuia viéc hoi tu bang tim duong (thdi gian dé cap nhat bang tim dudng cho tat ca
router khi c6 su thay déi, convergence delay);

- Vong lip trong viéc chuyén thong tin dudng di (looPing behavior);

- Do tin ciy va co ché ma hoa thong tin.

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

Pé phan tich thyc nghiém va danh gia hiéu nang giao thirc BGP trén nén cong nghé IPv4 va
IPV6 can dua trén dic diém dic trung cia BGP d6 1a: BGP dinh tuyén luu luong bang céch sir
dung cac thudc tinh. Viéc sir dung cac thudc tinh &m chi dén viéc sir dung céc bién trong qué
trinh chon lya duong di trong BGP. Qua trinh nay dya trén nhirng thugc tinh va céc gia tri cia no.
Céc tiéu chi dung dé thuc nghiém so sanh & phan tiép theo dua trén cach hoat dong cua BGP
trong mang. Viéc thuc thi cac yéu cau dinh tuyén trén ha ting mang da dugc md ta trong giai
thuat BGP Best Path Selection Algorithm (da duoc lap trinh trude cac budc thuc hién). Tuy
nhién, trong qua trinh trién khai thyuc té, nha thiét ké hoic nguoi quan tri ¢6 thé dua trén danh
sach cac luat duge ding dé xac dinh duong di t6t nhat trong thuat todn cia BGP nhu: Chon
duong di twong minh trong bang trudc (so véi dudng di mic dinh); Uu tién duong di c6 trong sb
WEIGHT cao nhét; Uu tién nhitng duong di c6 thugc tinh AS_PATH ngan nhat; Uu tién cac
duong di c6 ngudn goc thap nhat,... dé tbi wu hoa viéc trién khai, cau hinh dé hé thong caa minh
dat dugc hiéu ning cao nhat. Viéc t6i uu thudc tinh nao d6 (thay déi input) duong nhién c6 anh
hudng téi két qua caa thuat toan dinh tuyén, 1am cho dau ra (output) thay ddi. Su thay d6i két qua
tir viéc diéu chinh lai cac thugc tinh ciia BGP ¢6 thé dinh luong dugc théng qua viéc thuc nghiém
m6 phong trén thuc té. Trong nghién ciru ndy, nhém tac gia da tién hanh xay dung nhiéu mau so
dd mang (topology) khéc nhau, véi c4c thdng sé dau vao (input) nhu sé node mang (Router), dia
chi mang IPv4 hoic IPV6, vi tri node mang,... da dang dé tir d6 tim/nhan théng sé dau ra
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(output). Két qua cho thay, khi tién hanh thyc nghiém dua theo cac tiéu chi da c6 trén cac mau thi
ouput la khong doi (twong tu nhau).

3.2. Tiéu chi thuc nghiém so sanh

Dé 1am 16 hon vé uu nhuoc diém cua BGP trén ca hai ha ting IPv4 va IPv6, nhom tac gia da
dé xuat mot sé tiéu chi dé tién hanh thuc nghiém, danh gia va so sanh sau day:
+ So sanh cac goi tin BGP
% Céch chon lya dudng di tir nguén dén dich
% Luu luong dir liéu di qua duong truyén
% Thoi gian phan hoi
< Do tré va ti 1é mat goi tin
3.3. Kich bdn so sanh, dinh gid

_Trong kich ban so sanh nhu Hinh 1 va Hinh 2, nhom tac gia da xay dung mau dién hinh dé
tien hanh nghién ctu thuc nghiém. So d6 mang duoc cau hinh thanh cong, cac ndt mang (node)
trong hé thong mang da Ping dugc thanh cong dén nhau.

Hinh 1. So' @6 md phong trén GNS3 véi IPv4 Hinh 2. So' @6 md phong trén GNS3 véi IPv6

3.3.1. So s&nh céc goi tin BGP

Sir dung Wireshark dé bt cac goi tin BGP trén IPv4 va IPv6 két qua thu duoc Bang 2, s6
liéu vé kich thudc cac goi tin BGP sau:
Bing 2. Thong tin vé géi tin dinh tuyén trén IPv4 va IPv6

Goi tin IPv4 IPv6
Open Message 89 bytes 117 bytes
Keepalive Message 63 bytes 83 bytes
Update Message 103-108 bytes 141-145 bytes

Tir Bang 2 ¢6 the thiy dugc kich thuéc cia céc géi tin BGP trén IPV6 I6n hon kich thudc céc goi
tin BGP trén IPv4. Cac g6i tin BGP trén IPv6 mang nhiéu dix liéu hon cac géi tin BGP trén IPv4.

3.3.2. Tim dwong di tir nguon dén dich

Pé xac dinh duong di tir ngudn t6i dich thi BGP dya vao céac gié tri co thir ty wu tién 1an
luot Ia Weight = Local Preference = AS_Path = Metric.

Khi dé céc gi4 tri ma BGP dung dé xac dinh duong di tir ngudn dén dich 1a mic dinh, két
qua dugc mo ta trén Hinh 3 va Hinh 4.
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Hinh 3. Chon duwong di t6i dich trong IPv4 Hinh 4. Chon dwong di t6i dich trong IPv6
Qua Hinh 3 va Hinh 4 c6 thé thay, khi dé tt ca cac gia tri 1a mic dinh thi BGP tim dudng
dén dich 1a 192.168.80.0/24 véi IPv4 va 2000::1/64 véi IPv6, déu cung chon tuyén c6 AS_Path
it hon (cu thé 1a chon AS 200), tuyén dugc chon s& c6 dau “>”. Khi tién hanh thay ddi mot
trong céc gia tri ma BGP dung dé xac dinh duong di tir nguon dén dich (thay do6i gia tri

alid, > best, i - internal,

Hinh 5. Xdc dinh dwong di téi dich trong IPv4 Hinh 6. Xdc dinh dwong di t6i dich trong IPv6
Khi thay doi gi tri Weight thi viéc chon duong di dén dich ctia BGP da c6 sy thay doi. Qua
Hinh 5 va Hinh 6 c6 the thay, BGP da chon duong c6 gia tri Weight I6n hon 1am duong di toi
dich mac cho AS_Path cé nhiéu hon vdi AS_Path [a AS 100 va AS 200 (tuyén dugc chon sé ¢
déu “>” .
Tur nhiing di ligu trén cho thdy, viéc chon dudng di tr ngudn dén dich cuia giao thirc BGP trén
ca hai ha tang IPv4 va IPv6 la nhu nhau.

3.3.3. Luu lwong di qua dwong truyén

Pé kiém tra luu luong di qua dudng truyén, sur dung Wireshark‘dé bit cac goi ICMP cua
IPv4 va ICMPV6 cua IPv6 di qua duong truyén (tién hanh Ping 100 lan trén ca hai ha tang) nhu
trén Hinh 7 va Hinh 8.

] I [ [ I|i
a \| | I

o | J 'n

Brtes/1 sec

0 5 E) 7 100 25 1 s 0 3 E) 7 100 3 15
Time (s} Time (s)

Hinh 7. Luu lwong ICMP qua dwong truyen cua IPv4 Hinh 8. Luu liwong ICMP qua dwong truyén cia IPv6

Qua Hinh 7 va Hinh 8 ¢6 thé thy luu lugng qua dwong truyén cia IPv6 (167 byte/giay) gap
gan 1,3 lan luu lugng qua duong truyén cua IPv4 (130 byte/giay) va luu lugng IPv6 di qua
duong truyén 6n dinh hon luu lugng IPv4 di qua dwdng truyén trong mang.

3.3.4. Thoi gian phan hoi

Tiép tuc s dung Wireshark bét cac goi tin ICMP va ICMPv6 di qua duong truyen (tién
hanh Ping 100 lan trén ca hai ha tang):
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Hinh 9. Bdt goi tin ICMP cua IPv4 Hinh 10. Bat g6i tin ICMPV6 cua IPv6
Hinh 9 cho thay thoi gian gui goi tin ICMP dau tién la 77,1 giay, thoi gian nhan goi tin
ICMP cudi cung la 181,3 giay. Hinh 10 cho thay thoi gian giri goi tin ICMPv6 dau tién 1a 51,9
gidy, thoi gian nhan géi tin ICMPv6 cubi cung la 152,6 gidy. Qua ddy c6 thé nhan thay thoi
gian giri géi tin dau tién dén khi nhan goi tin cudi clng trén ha ting IPv4 1a 104,2 gidy; con
trén ha tang IPv6 1a 100,7 gidy. Vi vy, ta thdy dugc trén ha tang IPv6 nhanh hon IPv4 14 3,5
gidy, mac du luong dit liéu phai chuyén di 16n hon.

3.3.5. g tré va ti 1¢ mat goi
Vin tién hanh Ping 100 lan trén ca hai ha tang IPv4 va IPv6 ta thu dugc két qua nhu trong
Hinh 11 va Hinh 12.

11y from

y from ZHHH
1y from
1y from

Reply from

8 (B« loss?,

i A - Haximum 155ms. 83ms

Hinh 11. Két qud Ping trén IPv4 Hinh 12. Két qud Ping trén IPv6
Sau khi tién hanh Ping 100 Ian trén ca hai ha tang ta thu dugc Bang 3, sb liéu nhu sau:
Bang 3. Thong tin vé ti 1é goi tin gii, nhan, mar géi va dé tré cua goi tin

Théng tin IPv4 IPv6

Sé goi guri 100 goi 100 goi
Sé goi nhgn 100 goi 100 goi
Ti 1¢ mat goi 0% 0%

Dé tré thap nhat 66 ms 49 ms
DPé tré cao nhat 3125 ms 155 ms
Dé tré trung binh 130 ms 83 ms

Bétre trén 1Pve Bétre trén IPve

Hinh 13. Biéu do vé d¢ tré trén hg tang 1Pv4 va IPv6
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Tir Bang 3 ta thy, trén ca hai ha tang tuy khdng xuat hién tinh trang mat goi tin nhung d6
tré trung binh trén IPv6 nho hon trén IPv4. Tir két qua thu dugc sau khi Ping 100 lan trén ca
hai ha tang IPv4 va IPv6 ta thu dugc biéu d6 nhu trén Hinh 13. Nhin vao biéu db hinh 13 cho
thay, do tré trén ha tang IPv6 nho hon, 6n dinh va it dao dong hon do tré trén ha tang IPv4. Tur
cac so sanh vé do tré ¢ trén ta c6 thé két luan duogc ring, viéc truyén dit liéu cua giao thuc BGP
trén ha tang IPv6 nhanh hon trén ha tang IPv4.

3.3.6. So sanh d¢ tré cu thé trén tirng phdn doan mang

a. Truong hep 1: Truong hop duong di tur ngudn WindowsS-xrdén‘ dich PC-2 str dung vung
c6 AS_PATH la: AS 300 va AS 200 (tuyén duong di dwoc danh dau bang mdi tén mau do) nhu

Hinh 14.

_ Tién hanh Ping 1 Ian trén cac phan doan mang (vi du: tr R5 t6i R2) sau d6 sir dung WireShark
bat goi tin ICMP dé tinh ra d6 tré trén phan doan mang ta dugc théng tin nhu Hinh 15.

Time
25 [43,799613
26 43,801811
27 43.816360
28 43,834329
29 43,846435
30 43.858324
31 43.883252

ot ..

=2/0
////’k/’/f( \\“;n-::::::i‘
1R 168,200, 2
= s }

er
e

Hinh 14. Tuyén duong tinh dé tré trong truong hop 1

Source
192.165.20.2

192

192.168.20.3
192.168.20.2
192.168.20.3
192.168.20.2

Destraton Protocol
192,168,20.3 0%
192.168.29.2 0%
192.168.20.3 109
192.168.20.2 109
192.168.20.3 109
192.168.20.2 0%
192.168.20.3 109

Hinh 15. Sir dung WireShark bdt géi tin ICMP

Lergth Info
104 Echo (ping) n
104 Echo (ping)
104 Echo (ping) r
104 Echo (ping)
104 Echo (ping)
184 Echo (ping) r
184 Echo (ping) r

equest

reply

equest

reply
request

eply
equest

{de0:x0000, seqed/0, ttle255 (reply in 26)

1d+0x0000,
1d-0x009,
1d=0uDod0,
1d-0xdoeR,
1d-axRod0,
1d-0xoe,

seqe@/8, ttle2s5 (request in 25)
seqel/256, ttle255 (reply in 28)
seqel/256, ttle255 (request in 27)
seqe2/512, ttle255 (reply in 30)
seqe2/512, ttle255 (request in 29)
seQe3/768, ttle255 (reply inm 32)

Sau khi bét cac goi ICMP trén timg phan doan mang ta thu duoc Bang 4, dit liéu vé do tré

nhu sau:
Bang 4. Thong tin vé dé tré triwong hop 1

Nguén Pich Do tré trén IPv4 (Pon vi: gidy) Do tré trén IPv6 (Pon vi: gidy)
Windows8-x R5 0,011708 0,007813
R5 R2 0,014247 0,007014
R2 R3 0,010498 0,012027
R3 PC-2 0,021002 0,000807

Téng 0,057455 0,027661

Dua vao sb liéu Bang 4 ta c6 thé xay dung duoc biéu db vé do tré trén ting phan doan mang

nhu Hinh 16.
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0,025

0,02

b=
i=. 0,015
(==}

0,005

wWin-8->RS RS->R1 R1->R2 R2->R3 R3->PC-2
Phin doan mang
6 tré trén 1Pwd B4 tré trén 1IPve

Hinh 16. Biéu do dé tré trén tirng phdan doan mang trong trirong hop 1
b. Truwong hop 2: Truong hop dudng di tir nguon Windows8-x dén dich PC-2 sir dung viing
c6 AS_PATH la: AS 300, AS 100 va AS 200 (tuyén duong di dugc danh dau bang mai tén mau
d6) nhu Hinh 17.

~

192 36000/

192168, 70.0) 24

o e Sy
M

) . Hinh 17. Tuyén duong tinh dé tré trong truong hop 2
Tien hanh Ping 1 lan trén cac phan doan mang (vi du: tr R5 t6i R2) sau do st dung
WireShark bat géi tin ICMP nhu Hinh 18 dé tinh ra d¢ tré trén phan doan mang:

Source Destraton Protocs  Length Info

25 i‘J.?mU 1192.168. 9.2 192.168.20.3 ow 104 fcho (ping) request ide0x0000, seqe@/0, ttle2s5 (reply in 26)

26 4).801411 192,168.20.3 192,168.29.2 0% 104 Echo (ping) reply 1de0x2000, seqed/9, ttle255 (request inm 25)
27 43.8516359 192.168.20.2 192.168.29.3 109 104 Echo (ping) request ide@xe0d, seqel/256, ttls255 (reply im 28)
28 43.534329 192.168.20.3 192.168.20.2 109 104 Echo (ping) reply 1deax00dd, seqel/256, ttle255 (request in 27)
29 43,845435 192.168.20.2 192.168.20.3 0% 184 Echo (ping) request 1de0x000d, seqe2/512, ttle255 (reply in 30)
39 43,858324 192.168.20.3 192.168.29.2 109 184 Echo (ping) reply 100000, seqe2/512, ttle255 (request in 29)
31 43.883252 192.168.20.2 192.168.29.3 109 104 Echo (ping) request {d=x2e@d, seq=3/768, ttle255 (reply im 32)

Hinh 18. Sir dung WireShark bt goi tin ICMP

Sau khi bat cac goi ICMP trén ting phan doan mang, thu duoc dit liéu vé d¢ tré nhu trén
Bang 5.
Bang 5. Thong tin vé dé tré trieong hop 2

Nguén Dich Do tré trén IPv4 (Pon vi: gidy) P tré trén IPv6 (Pon vi: gidy)
Windows8-x R5 0,011708 0,007813
R5 R1 0,001950 0,000997
R1 R2 0,002999 0,001996
R2 R3 0,010498 0,012027
R3 PC-2 0,021002 0,000807
Téng 0,048157 0,02364
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Duya vao Bang 5 ta c6 thé xay dung duoc biéu db vé do tré trén timg phan doan mang nhu trén
Hinh 19.

0025

0,005

Win-g->R5 RS-=>F1 R1->R2 R2->R3 R3->PC-2
Phin doan mangs
BE& wréE mrén 1Pwa B0 trE trén IPvs

Hinh 19. Biéu do dé tré trén tirng phdn doan mang trong trrong hop 2
Tir Bang 5 va biéu do Hinh 19 ta c6 thé rit ra nhan xét sau: Do tré tai mdi phan doan mang
trén ca hai ha tang IPv4 va IPv6 1a rat nho; D¢ tré tai tirng phan doan mang trén ha tang IPv6
nho hon d¢ tré trén ha tang IPv4; Tong do6 tré cua cac phan doan mang trén ha tang IPv4 16n
gap doi trén ha tang IPv6.

4. Két luan

Tir nhitng két qua nghién ciru va thyc nghiém ta c6 thé thiy duoc giao thirc BGP trén ca hai
ha ting IPv4 va IPv6 déu cd cach chon tuyén duong tir nguon dén dich 12 nhu nhau. Trén ha
tang IPv6 cho thiy su vuot troi hon ha ting IPv4 vé kich thuéce géi tin BGP, luu luong di qua
duong truyén lén hon va d6 tr& nho hon. Trong cac nghién ctu tiép theo trong thoi gian tai,
nhém tac gia s& lam rd hon sy anh huong qua lai, su tac dong (mdi lién hé) cua céc tiéu chi
dem thyc nghiém so sanh va chi ra cac két qua cu thé (dinh luong dau ra) duoc twong minh va
tang do chinh xac & céc két luan vé hiéu ning cua BGP trén moi ha tang IPv4 hoic IPV6. bay
s& la cac thong tin tham khao hiru ich cho cac nha thiét ké vé ha ting mang va cac nha cung cap
dich vu mang dé dua ra cac giai phap thiét ké va trién khai giao thic BGP trén thuc té duoc
hiéu qua nhat.
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