Do an t6t nghiép — Giao thirc dinh tuyén trong mang may tinh

MO PAU

Su két hop ctiia may tinh véi cac hé thdng truyén thdng da tao ra su chuyén
bién c6 tinh chat cach mang trong van d& to chire, khai thac va sir dung cac hé
théng may tinh. Cac may tinh dugc két hop véi nhau dé cung thuc hién cong
viéc, chia sé théng thong tin, tai nguyén ding chung tir nhiéu vi tri dia Ii khéac
nhau. Ngay nay quy md mang may tinh khéng ngung dugc mo rong, cac mang
dugc két ndi voi nhau thanh lién mang.

Dinh tuyén 1a chtc niang khdng thé thiéu trong bat ky mang nao. Pinh
tuyén gilp cho viéc van chuyén céac goi tin gitra cAc mang mot cach hiéu qua
nhat. Vi vay viéc tim hiéu va nghién ctru cac ki thuat dinh tuyén I rat quan trong
d6i voi nha thiét ké mang. C6 thé coi day 1a chirc nang quan trong nhat trong
kién trac mang may tinh.

Do an tot nghiép “Giao thirc dinh tuyén trong mang may tinh” trinh bay
nhiing Kién thtrc co ban vé cac ki thuat dinh tuyén. D6 an gém 3 chuong:

+ Chuong 1: tong quan vé mang, kién tric mang may tinh

+ Chuong 2: trinh bay vé cac ki thuat dinh tuyén véc to khoang cach, ki
thuat dinh tuyén trang thai duong lién két. Tim hiéu su hoat dong, cau trdc goi
tin cua céc giao thirc dinh tuyén thuong ding RIP, IGRP, OSPF, BGP

+ Chuong 3: md phong giao thirc dinh tuyén

Em xin chan thanh cam on thay Nguyén Trong Thé di tan tinh chi bao,
gitp d& em trong qua trinh 1am d6 an va bao vé dd an tét nghiép.
Hai Phong, ngay 15 thang 6 nam 2010

Sinh vién thuc hién

PHUNG VAN DONG
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CHUONG I. MANG MAY TINH
1.1. Téng quan vé mang may tinh
1.1.1 Khai niém mang may tinh
Mang may tinh gdm nhiéu mdy tinh dién tir va thiét bi dau cudi duoc két
ndi voi nhau bang duong truyén hiru tuyén hodc vo tuyén nham trao do6i thong

tin va chia sé phan cing, phan mém, dir liéu véi nhau.

1.1.2 Tac dung cia mang may tinh

- St dung chung tai nguyén: nhing tai nguyén ciia mang (nhu thiét bi,
chuong trinh, dir 1iéu) khi tr¢ thanh céc tai nguyén chung thi moi thanh vién cia
mang déu c6 thé tiép can dugc ma khong quan tim téi nhimg tai nguyén dé ¢

dau.

- Tang do tin cdy cta hé théng: nguoi ta co thé dé dang bao tri may moc
va luu  trit (backup) cac dir liéu chung va khi co truc tric trong hé thong thi
chung c6 thé dugc khoi phuc nhanh chéng. Trong trudng hop cé truc tric trén

mot tram 1am viéc thi nguoi ta ciing ¢ thé sir dung nhiing tram khéc thay thé.

- Nang cao chat lugng va hiéu qua khai thac théng tin: khi thong tin c6 thé
dugc sir dung chung thi né mang lai cho nguoi stir dung kha ning to chuc lai cac

cong viéc véi nhimg thay d6i vé chat nhu:
o Pap ung nhitng nhu cau ciia hé théng timg dung kinh doanh hién dai.
o Cung cap su thdng nhit giira cac dit liéu.
o Tang cuong ning lic xir Iy nhd két hop cac bd phan phan tan.

o Tang cudng truy nhap téi cac dich vu mang khac nhau dang dugc cung

cap trén the gioi.
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1.2. Phén loai mang may tinh
1.2.1 Phan loai theo khoang cach dia ly
* Mang cuc bo LAN (Local Area Network)

Mang Lan 14 mang don gian nhét trong thé gi¢i mang, gdm nhiéu may tinh
két ndi v6i nhau trong pham vi twong d6i nhé nhu: trong mot toa nha, trudng

hoc, co quan... voi khoang cach gitra cac may tinh khoang vai chuc km.
Mang Lan c6 dac diém:
- Toan bd mang dugc dat tai mdt vi tri duy nhat
- Téc @6 truyén dir liéu I6n: 100Mb/s

Két n61 dugc thyc hién qua cac moi trudong truyén thong tdc do cao, vi du

nhu cap dong truc hay cap quang.
* Mang do thi MAN (Metropolitan Area Network)

MAN la mang dugc cai ddt trong pham vi mot d6 thi hodc mot trung tam

kinh té - x4 hdi c6 ban kinh khoang 100 km tré lai.

MAM dugc coi 1a giai phap hiru hiéu trong truong hop LAN c6 hang ngan
nguoi st dung va khong gidi han trong pham vi mot dia diém ma bao gdm nhiéu
try s& khac nhau véi sy phan bd khong cach xa nhau nhiéu. Khi d6, MAN duoc
str dung mot duong truyén thé bao téc dd cao qua mang dién thoai hodc phuong
tién khac bai nd cho phép truy cip tai nguyén mang tir nhiéu vi tri dia 1y khac

nhau.
* Mang dién rong WAN (Wide Area Network)

WAN la mang dién rong , két n6i may tinh trong ndi bd mot qudc gia hay
giita cac quc gia trong cing mot chau luc. Thong thuong két ndi ndy duge thuc
hién thong qua mang vién thong. Cac WAN c6 thé dugce két ndi lai voi nhau
thanh GAN.

Sinh vién: Phung Van Bong, 16p CTL201, truong PHDL Hai Phong Trang 4/74




Do an t6t nghiép — Giao thirc dinh tuyén trong mang may tinh
* Mang GAN (Global Area Network)

Mang toan cau, két ndi may tinh tir cic chau lyc khac nhau. Thong thudng

két ndi nay duoc thyc hién thong qua mang vién thong va vé tinh.

1.2.2 Phan loai theo ky thuat chuyén mach

* Mang chuyén mach kénh (Cicuit — switched Network)

Trong mang nay, khi c6 2 thuc thé can trao d6i thong tin véi nhau thi giita
chung s& dugc thiét 1ap mot kénh (circuit) ¢d dinh va duge duy tri cho dén khi
mot trong hai bén ngét lién lac. Cac dir liéu chi duoc truyén di trén mét duong cd

dinh.
Phuong phap chuyén mach kénh c6 hai nhuoc diém chinh:
- Tiéu t6n thoi gian dé thiét 1ap kénh cb dinh.

- Hiéu suat sir dung duong truyén khong cao khi tai mot thoi diém nao do,
kénh bi bé khong do hai bén da hét thong tin can truyén, trong khi cac thuc thé

khac khong duoc phép sir dung kénh truyén nay.

* Mang chuyén mach théng bdo (Message — swithed Network)

Thong bao (Message) 1a mot don vi thong tin ctia nguoi st dung, c6 khudn
dang dugc quy dinh trude. Mdi thong bao déu chira duge ving thong tin diéu
khién, trong d6 chi dinh dich ctia thong bao. Thong bao s& dugc cac nit trung

gian chuyén tiép di sau khi luu trit tam thoi dé doc thong tin diéu khién vé duong
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dan tiép va dich dén cia thong bao. Tuy thudc vao di€u kién ctia mang, cac

thong bao khac nhau sé duoc gui di trén cac con duong khac nhau

Mess 1
SZ | | 54
/ Mess
S Mess 2 S6
53 SS

Phuong phap chuyén mach thong bao c6 mot sé6 vu diém hon so véi

phuong phap chuyén mach kénh:

- Hiéu suét sir dung dudng truyén cao do dugc phan chia gitta nhiéu thuc

thé.

- Mdi nat mang c6 thé luu trir théng bao dén khi dudng truyén rdi méi giri

thong bao di, do d6 giam dugc tinh trang tic nghén mang.

- C6 the dieu khién duoc viéc truyén tin bang cach sap xép thir tu uvu tién

cho thong bdo...

Nhuoc diém cta phuong phap nay 13 néu kich thudce cta thong bao 16n s&
anh huong dén thoi gian va chat lugng truyén tin do do tré luu trit va xir 1y thong
tin tai moi nut.

* Mang chuyén mach géi (Packet — switched Network)

Trong mang nay, dit liéu dugc chia thanh nhiéu phan nhé hon goi 1a cac
g6i tin (packet) c6 khuon dang dinh trude. Mdi goi tin ciing chic nhiéu théng tin
diéu khién cho biét dia chi ngudn va dia chi dich cua cac géi tin. Cac goi tin co

thé dugc glri qua mang, t6i dich bang nhiéu con dudng khac nhau.
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Message

Phuong phéap chuyén mach géi twong tu nhu phuong phap chuyén mach
thong bao nhung wu viée hon: & phuong phap chuyén mach thong béo, cac thong
bao khong bi gi6i han vé kich thudc con trong phuwong phap chuyén mach géi,
cac goi tin duoc gidi han kich thudc dbi da sao cho cac nit co thé xir Iy toan bo
g6i tin trong bd nhé ma khong phai Iiru trit tam thot trén dia. Vi vay, thong tin

dugc chuyén qua mang nhanh hon lam tang hiéu suét truyén tin ciia mang.

Van dé kho khan nhat ctia mang nay 13 viéc tap hop cac goi tin dé tai tao
lai thong tin ban dau cua nguoi st dung, dac biét khi cac goi tin dugc truyén theo
nhiéu duong khac nhau. C6 thé giai quyét van dé bang cach cai dit co ché danh

dau g61 tin va phuc hdi cac g6i tin bi 16i hoic that lac trong qua trinh truyén.

1.3 Topo mang may tinh
Topo mang dugc hiéu 1a cach thic dau ndi cac may tinh lai véi nhau, bao
gdm viéce bd tri cac phan tir mang theo mot cau triic hinh hoc nao d6 va cach két

néi chung.

C6 hai kiéu mang chil yéu 1a diém - diém (point to point) va diém — da
diém (point to multipoint) hay con goi 13 quang ba (broadcast). Tuy nhién d6i
v6i mang cu bd thudng co 3 ciu hinh chinh: bus (duong truc), star (hinh sao),

ring (vong)
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CAu hinh mang anh hudng dén kha ning ctia mang. Chon cau hinh c6 thé

tac dong dén:
- Loai thiét bi mang can
- Cac kha ning cta thiét bi
- Su phat trién ciia mang
- Cach thurc quan 1y mang

1.3.1 Mang Bus

Bus 13 cdu hinh thong dung va don gian nhat. Pay 13 cau hinh theo duong
théng, vO1 cac may tinh dugc ndi véi mot truc cap chinh. Mbi may tram dugc ndi
vao Bus thong qua mot dau ndi chit T (T-connection) hodc mdt bo thu phat
(transceiver). Khi mot tram truyén dir liéu, tin hién dugc quan ba trén 2 chiéu cua
bus. Pé ngin khong cho tin hién doi t6i lui trong soi cap, ngudi ta gin mot

Terminator (dién tr¢ cudi) & moi dau cap.

May tinh trén mang Bus giao tiép bang cach gui dir liéu dén mot may tinh

xac dinh va dua dit li€u do 1én cap dudi dang tin hi€u dién tur.

Gui tin hi¢u: DU licu mang & hinh thai tin hién dién tor gui t61 moi may
tinh trong mang, tuy nhién thong tin chi dugc may tinh c6 dia chi khdp vt dia
chi mi hoéa trong tin hiéu gdc chap nhan. Mdi 1an chi c6 mot mdy tinh co thé gui
thong diép. Do d6, hiéu suét thi hanh cta mang bi anh huong boi s6 luong may
tinh n6i vao duong cap chinh. S6 lwong mdy tinh trén bus cang nhiéu thi s6 may

tinh cho dua dir li¢u 1€n bus cang tang va mang thi hanh cang cham.

Bus 14 cu hinh mang thu dong. May tinh trén bus chi ling nghe nhiing dit
liéu dang truyén di trén mang. Chung khong chiu trach nhiém chuyén dit liéu tir
may tinh nay sang may tinh ké tiép. Néu mot may tinh bi truc trdc, né sé khong

anh huong dén phan con lai ctia mang.
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D1 tin hi€u: do dit li€u dugc gui 1én toan mang nén dir li€u sé di tu dau
nay dén dau kia cua cap. Néu tin hiéu khong bi chan lai sau khi dén duoc dang
dia chi dich, n6 s& doi téi lui trong day cap va ngin khong cho may tinh khic gui
tin hiéu. Pé viéc nay khong xay ra, mot Terminator dugc cai dit & moi dau cap
hé dé hap thu cac tin hién tu do, lam thong cap va cho phép may tinh khac co thé

guri tin hi¢u.

Truong hop cap bi dit hodc mot dau cap bi ngét két ndi thi mot hay nhiéu
dau cap s¢ khong dugc ndi t6i terminator, tin hiéu s& bi doi va toan bd mang s€
ngimg hoat dong. Khi d6, nhitng may tinh trén mang van c6 kha ning hoat dong

doc 1ap, nhung ching s& khong thé giao tiép voi nhau.

1.3.2 Mang Star (mang Sao)

Trong cdu hinh mang Star, mbi may tinh dugc ndi vao mot thanh phan
trung tam goi 1a HUB hoac SWICTH. Tin hiéu duoc truyén tor may tinh gui, qua
thiét bi trung tam dé dén tat ca cac may tinh trén mang. Mang star cung cap tai
nguyén va ché do quan 1y tap trung nhung néu thiét bj trung tdm hong héc, toan

bo mang s€ nging hoat dong.

Hub duoc dung dé tap trung hoa luu lugng thong tin trén mang cuc bd
thong qua mot diém két ndi don 1¢. Néu trén mang dung Hub ¢6 chd cap bi dut

thi chi chd dut bi anh huéng, phan con lai ciia mang van hoat dong binh thuong.

Do mdi may tinh duoc ndi voi thiét bi trung tAm nén cau hinh nay can rat

nhi€u cdp. Song ciing co6 thé dé dang m¢ rong mang.

1.3.2 Mang Ring (Mang vong)
Mang Ring ndi cac may tinh trén mot vong tron cap, khéng c6 dau nao bi
hé. Tin hiéu truyén di theo mot chiéu theo chiéu kim dong ho. Khac véi cau trac

Bus thu dong, mdi mdy tinh trong mang Ring déng vai trd nhu mot bo chuyén
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tiép, khuéch dai tin hiéu va gtri n6 t6i may tinh tiép theo. Do tin hiéu di qua timg

may tinh nén mgt may tinh bi hong s€ anh hudng tdi toan mang.

1.4 Céac phuong phap truy nhdp dwong truyén vét ly

1.4.1 CSMA/CD —phwong phap da truy nhap st dung séng mang co6
phat hién xung dét

Phuong phap truy cap ngau nhién nay duoc sir dung cho topo dang Bus, 13
su cai tién ctia phuong phap CSMA hay con goi 1a LBT (Listen Before Talk-
nghe trude khi noi). Tu tudng cua nod la: mot tram can truyén dit liéu trude hét
phai nghe xem duong truyén rdi hay ban. Néu rdi thi truyén dir liéu di theo
khuon dang chuan, nguoc lai néu duong truyén dang ban (tram khac dang

truyén dit liéu) thi tram phai thyc hién theo 1 trong 3 giai thuat sau day:

(1) Tram tam rat lui, chd mot khoang thoi gian ngau nhién nao d6 roi bat

dau nghe dudng truyeén.

(2) Tram tiép tuc nghe dén khi duong truyén rdi thi truyén dir lidu di voi

xac suat bang 1

(3) Tram tiép tuc nghe dén khi duong truyén rdi thi truyén dir liéu di véi

xac suat bang p

Nhuoc diém cua giai thuat nay 1a cdc tram chi nghe trudc khi ndi ma
khong nghe trong khi néi nén thuc té c6 xung dot nhung cac tram khong biét va

tiép tuc truyén dir liéu di, gdy ra viéc chiém dung duong truyén mot cach vé ich,

Pé c6 thé phat hién xung dot, CSMA/CD hay LWT (Listen While Talk —
Nghe trong khi n6i) bd xung thém quy tic:

Khi mot tram dang truyén, né van tiép tuc nghe duong truyén. Néu phat
hién thdy xung dot thi ngimg ngay viéc truyén nhung van tiép tuc giri tin hiéu

song mang thém mat thoi gian nita dé ddm bao tat ca cac tram trén mang déu co
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thé nghe dugc sy kién xung dot do. Sau do, tram cho doi trong mot thot gian

ngau nhién nao d6 rdi thir truyén lai theo quy tic cia CSMA

1.4.2 Token Bus

Nguyén 1y ctia phuong phap nay la: dé cap phat quyén truy cip duong
truyén cho cac tram dang c6 nhu cau truyén dtr liéu. Mot thé bai duoc luu
chuyén trén mot vong logic, thiét 1ap boi cac tram d6. Khi mot tram nhan duoc
thé bai thi nd co quyén sir dung dudng truyén trong mot thoi gian xac dinh.
Trong khoang thoi gian d6, né c6 thé truyén mot hodc nhiéu don vi dir liéu. Khi
da hét dir liu can truyén hodc hét thoi gian cho phép, tram phai chuyén thé bai
t6i tram tiép theo trong vong logic. Nhu vay cong viéc dau tién 1a phai thiét 1ap
vong logic, bao gém cac tram dang c6 nhu cau truyén dit liéu duoc xac dinh vi
tri theo mot chudi thir tu ma tram cubi cung cua chudi s& tiép lién sau tram dau
tién. Mdi tram dugc biét dja chi cia tram ké trudc va sau nd. Thi tu cua cac tram
trén vong logic co thé doc 1ap voi tht tu vat Iy. Cac tram khong hodc chua co
nhu cau truyén dir liéu khong duoc dua vao vong logic va chung chi c6 thé nhan

dir ligu.

Viéc thiét 1ap vong logic trong chuong trinh 13 khong kho nhung duy tri
no theo trang thai thuc té cla mang mdi kho. Cu thé phai thuc hién duoc céc

chirc nang sau:

- B6 xung mot tram vao vong logic: cac tram nam ngoai vong logic can

duoc xem xét dinh ky dé bo sung vao vong logic néu ¢6 nhu cau truyén dit lidu.

- Loai bo mdt tram khéi vong logic: khi mot tram khong con nhu cau
truyén dit liéu, can loai bo né ra khoi vong logic dé toi wu hoa viéc diéu khién
truy nhap bang thé bai.

- Quan ly 16i: mdi s6 16i c¢6 thé xay ra nhu tring dia chi (2 tram déu nghi

dén luot minh) hodc dut vong (khong tram nao nghi dén lugt minh)
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- Khéi tao vong logic: khi cai dat mang hodc sau khi dit vong can phai

khéi tao vong logic

1.4.3 Token Ring
Phuong phép nay ciing dua trén nguyén 1y dung thé bai dé cap phat quyén
truy nhap duong truyén nhung thé bai dugce luu chuyén theo vong vat Iy ma

khong can thiét 1ap vong logic nhu phuong phép token bus.

Thé bai 1a mot don vi dir liu dac biét trong d6 c6 mdt bit biéu dién trang
thai st dung (ban/rdi) ctia n6. Mot tram mubn truyén d@r li€u phai doi dén khi
nhan mot thé bai rdi. Khi d6 tram sé doi bit trang thai cua thé bai thanh ban va
truyén mot don vi dir lidu cung véi thé bai di theo chiéu cta vong. Luc nay,
khong con thé bai rdi trén vong nita, do d6 cac tram co dir liéu can truyén phai
doi. Dit liéu dén tram dich s& duoc sao lai, sau do cung voi thé bai di tiép cho
dén khi quay vé tram nguén. Tram ngudn xo6a bo dir liéu, ddi bit trang thai cta
thé bai thanh rdi cho luu chuyén tiép trén vong dé cac tram khac co thé nhan
duoc quyén truyén dit liéu. Sy quy vé tram ngudn dit liéu cta thé bai nham tao ra
co ché bao nhan (ACK): tram dich c6 thé giri cac thong bao vé két qua tiép nhan
dir 1iéu cua minh.

Trong phuong phap nay can giai quyét 2 van dé co thé dan dén pha v hé
théng:

- Viéc mat thé bai 1am cho trén vong khong con thé bai dé chuyén nira

- Thé bai ban luu chuyén khong ngimg trén vong.

1.5 Kién truc va giao thirc mang méy tinh

Khi mang may tinh mé1i ra doi, cac nha thiét ké tu do chon kién trtc mang

cho riéng minh. Tir 46 dan dén tinh trang khong tuwong thich giita cac mang:

phuong phap truy nhap duong truyén khac nhau, str dung cac giao thirc khac

nhau... Su khong tuong thich d6 giy tré ngai cho viéc két ndi cac mang véi
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nhau. Khi nhu cau trao d6i thong tin cang 1on thi trd ngai d6 khong thé chip
nhan duoc ddi voi ngudi st dung. Piéu d6 di khién cac nha san xuat va cic nha
nghién ctru thong qua céc t6 chirc chuan hoa qudc té xay dung mot khung chuin
vé kién trac mang dé lam can cr cho cac nha thiét ké va ché tao cac san pham vé

mang.

Do d6 nam 1977, t6 chirc tiéu chudn hoa qudc té (International
Organization for Standarlization — ISO) d3 thanh 14p mét tiéu ban nham phat
trién ra mot khung chan nhu thé. Két qua nam 1984, ISO di xay dung xong mot
mé hinh tham chiéu cho viéc két ndi cac hé thong mé (Reference Model for

Open Systems Interconnection — OSI Reference model)

1.5.1 M6 hinh OSI
MBS hinh OSI chia mang thanh 7 ting (layer)

SO hiéu Hé thong A Hé théng B Tén don vi dr liéu
tang
Céc ting cao 7 Application G.thirc tang 7 Ung dung APDU, Messag ,Packet
X&r 1 i 6 Presentation Trinh dién PPDU, Packet
Y -
L 5 Session Phien SPDU, Packet
Cac tang - Transport Gizo van TPDU,Segment,
thap Packet
Truyén tin 1 3 Network Mang Datagram, Packet
2 Data link G thittdng 2 | Lién két dirliéu | Frame, Packet
1 Physical G. thirc ting 1 Vat ly Bit, Packet

\ —

Nhém tang thap (physical, data link, network, transport) lién quan dén
phuong tién cho phép truyén dir liéu qua mang. Cac tang thdp dam nhiém viéc
truyén dir liéu, thuc hién qué trinh dong géi , dan dudng, kiém tra va truyén timg
nhom dir liéu. Cac tﬁng nay khong quan tam dén loai dit liéu ma né nhan duoc tir

tang trén ma chi don thuan 1a giri chung di.

Nhom tang cao (session, presentation, applicaton) lién quan cha yéu dén

viéc dap ing cac yéu cau cua nguoi st dung dé trién khai cac img dung cua ho
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trén mang thong qua cac phuong tién truyén thong cung cip boi cac nhom tang

thap.

Heé théng két ndi mo OSI 13 hé thdng cho phép truyén thong tin véi cac hé
théng khac, trong d6 c6 cac mang khac nhau, st dung nhimng giao thtrc khac
nhau, c6 thé thong bao cho nhau théng qua chuong trinh dé chuyén tir mot giao

thurc nay sang mot giao thirc khac.
* Chirc ndng cia cdc tang trong mé hinh OSI

- Tang vdt Iy: Cung cap cac phuong tién truyén tin, thi tuc khoi dong, duy
tri va huy bo cac lién két vat 1y. Tang vat 1y chuyén tai cac bit thong tin trén cac
kénh truyén thong, quy dinh cac chuan giao dién co, dién, thu tuc trén moi

truong vat 1y.

- Tang lién két dir liéu: cung cap cac phuong tién dé truyén thong tin qua
lién két vat 1y, dam bao tin cdy thong tin qua cac co ché dong bd hod, kiém soat

161 va kiém soat ludng dir liéu.

Tang lién két s& chuyén doi cac cac géi tin & mirc mang thanh ting doan
goi 1a khung tin (frame). Sau d6 chuyén lién tiép cac khung tin xudng tang vat 1y,
dong thoi xir Iy cac thong bao tir tram thu giri lai. Cac trudng trong frame gém

co: truong dia chi, truong ki€ém tra, dit li¢u va truong kiém tra 161.

Nhiém vu chinh cta tang 2 1a khéi tao va to chiure cac frame va xir ky céc

thong tin lién quan toi frame.

- Tang mang: c¢6 nhiém vy gan dia chi, chon duong truyén tin, cung cap
dich vu dinh tuyén (routing) cho cac goi dir liéu trén mang. Tang nay chi ra dir
ligu di tr ngudn dén dich s€ di theo tuyén nao trén co s¢ cac diéu kién ctia mang,

do uu tién dich vu va cac nhan to khac.

Tang mang con kiém soat ludng dir liéu, khac phuc sai sot, cap/hop dir

li¢u, giap loai trur su tic nghén cling nhu diéu khién luéng thong tin.

Sinh vién: Phung Van Bong, 16p CTL201, truong DPHDL Hai Phong Trang 14/74



Do an t6t nghiép — Giao thirc dinh tuyén trong mang may tinh

- Tang giao vdn: tang giao van giup dam bao do tin cy va toan ven di
lidu khi truyén tir noi giri dén noi nhan. Piéu nay duoc thuc hién duya trén co ché
kiém tra 16i do cac ting bén dudi cung cdp. Tang giao van con chiju trach nhiém
tao ra nhiéu két ndi cy bo trén mot két ndi mang goi 1a ghép kénh (multiplexing),

phan chia thoi gian xir 1y ( time sharing), cat hop dir liéu.

- Tang phién: Thiét lap, duy tri, ddng bd hoa va huy bo cac phién lam
viéc. Lién két phai dugc thiét 1ap qua ddi thoai va trao doi cac thong s diéu

khién.

Dung tang giao van dén cung cap céac dich vu nang cao cho phién lam viéc

nhu: kiém soat cac cudc hoi thoai, quan 1y thé bai (token)..

- Tang trinh dién: dam bao cho cac hé thong cubi co thé truyén théng co

két qua, ngay ca khi ching sir dung céc biéu dién dit liéu khac nhau

- Tang vmg dung: 14 ting cao nhat trong mé hinh OSI, 14 ranh gioi git: moi

truong két noi cac hé thong mé va cac tién trinh ung dung

1.5.2 Céc giao thirc chuan cua OSI/
MBdi thuc thé truyén thong véi cac thuc thé ¢ ting trén va dudi nd qua mot

giao dién (Interface). Giao dién nay gdm mot hodc nhiéu diém truy cap dich vu.
Thuce thé ting N-1 cung cép dich vu cho thuc thé ting N thong qua viée goi cac
ham dich vu nguyén thuy. Bén ham nguyén thuy dugc stir dung dé dinh nghia
tuong tac gilta cac tang ké nhau nhu sau:

+ Request: Yéu cau

+ Indication: Chi bao

+ Response: Tra 161

+ Confrim: Xac nhan

Request duoc gui bai ngudi sir dung dich vu & ting N+1 trong hé théng A

dé goi thu tuc cua giao thirc & tﬁng N. Yéu cau nay duoc cAu tao dudi dang mot

hodc nhiéu don vi dit liéu (PDU) dé gui téi B.
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Khi nhan dugc PDU, mét thu tuc cua giao thuc & tﬁng N cua B sé thong
bao yéu cau d6 1én tang N+1 bang ham nguyén thuy Indication. Sau d6 Response
dugc giri tir ting N+1 cua B xudng tang N goi thu tuc giao thirc tin N dé tra 1oi
toi A

Khi nhan dugce tra 101 ndy mot tha tuc giao thirc ting N s& giri ham
confirm 1én tang N+1 dé hoan tit chu trinh yéu cau thiét 1ap lién két ciia ngudi
str dung & tang N+1 cua A.

1.5.3 M6 hinh TCP/IP
a) Gidi thiéu mé hinh TCP/IP
Mo hinh TCP/IP bao gdm 4 tang:

1. Application Layer -- Tang Ung Dung

2. Transport Layer -- Tang Van Chuyén

3. Internet Layer -- Tang Internet

4. Network Access Layer -- Tang Truy Cap Mang

b) Mét sb giao thirc quan trong trong md hinh TCP/IP
* Giao thire IP (Internet Protocol)

IP 1a mot giao thirc hoat dong & téng mang, cung cép dich vu dir liéu
khong lién két cho nhicu giao thirc lién két dit liéu khac.

- Chirc nang cua giao thuc IP
+ DPinh nghia goi tin, don vi dit li¢u co ban cua vige truyén tin trén mang.

+ Panh dia chi cho cac gbi tin va quan 1y cac qua trinh trao ddi, xtr 1y cac
goi tin nay.

+ Chon duong cho cac géi tin
+ Phan doan va tong hop cac géi tin.
- Tinh chdt ciia giao thirc IP:

+ Hoat dong theo phuong thirc khong két n6i: IP khong chuyén cac thong
tin diéu khién trudc khi truyén dit lidu.
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+ Khong tin c@y: IP khong c¢6 kha nang phat hién va khic phuc 151, khong
quan tam dén van dé dir liéu c6 dugc nhan mét cach chinh xac hay khong.

- Khuoén dang goi tin IP

o 34 /8 15 16 31
VER THL Type of Totzl Length
Service
Identification Flag Frag offset
Time To Live Transport Header checksum
Source Address

Destination Address
Options + Padding
Data (Max : 65535 bytes)

+ VER: chutra phién ban cua giao thirc [P

+ IHL (Internet Header length): chiéu dai Header cta IP

+ Type of Service: thong tin vé quyén uu tién ciia viéc truyén goi tin

+ Total Length: chiéu dai toan b gbi tin bao gdm phan Header va phan di

liéu. Chiéu dai tbi da 1a 65535 byte.

+ Indentification : chira dinh danh do may guri goi tin tao ra. Cung véi cac
tham s6 khac nhu Source Address va Destination Address, tham sd ndy dung dé
dinh danh duy nhat mot goi tin trong khoang thoi gian né ton tai trén lién mang.
S6 nay duoc dung khi can sap xép cac goi tin

+ Flags (c0): lién quan dén su phan doan cac géi tin.

+ Fragment Offset: dung dé sap xép lai cac ban tin ban dau.

+ TTL (Time to Live — thoi gian séng): thoi gian tinh bang gidy ma mot

g6i tin c6 thé ton tai trén mang trude khi né bi hay bo.

+ Transport: s6 dinh danh cua giao thirc tang van chuyén da xu 1y goi tin.
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+ Header checksum: Dung dé tinh Checksum cta truong Header dé 1am

cho qua trinh x1r Iy thong tin dugc nhanh hon.

+ Source Address: dia chi IP cia may gt

+ Desteination Address: dia chi I[p may nhan

+ Option: phan Iya chon thém
* Giao thuwe TCP (Transmission Control Protocol)

TCP la giao thirc hoat dong & tﬁng van chuyén, nham dam bao do tin cay
giita noi truyén va noi nhan. Dong dit liéu ¢ chiéu dai tiy y dugc giao thirc TCP
phan thanh nhitng doan khong vuot qua 64B, gui dén dau bén kia lai dugc gdp
lai thanh ban tin ban dau.

- Chirc nang cua giao thuc TCP

+ Phat hién 15i trong qua trinh truyén

+ Truyén lai cac goi tin bi mat hodc that lac.

+ Panh s6 thir tu cac goi tin dé bén nhan sap xép lai cac goi tin theo thir tu
da dinh.

+ B4o nhan va kiém soat ludng

+ Phat g6i tin dén ding Gmg dung yéu cau
- Tinh chat ciia giao thitc TCP

+ Tin cay

+ Hudng két nbi

+ Dong dit liéu: TCP xtr Iy dit liéu dudi dang mot dong nbi tiép cac byte,
theo co ché danh so thu ty goi tin

- Khuon dang goi tin TCP
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1] 15 16
Source Port [ Destination Port

Sequence Number

Acknowledgment Number

Data ulalr[R]s|F \ TCP
Offset Reserved [R|C|S|S|Y|I Windows  Header
GK|{H|T|MN|M
Checksum Urgent Pointer
Option + Padding Y,
TCF DATA

“"—-_._____________________._-———'—"'_'_'_'_._-_-—__-_-_'_'_'_

+ Source Port : s hi€¢u cong ngudn

+ Destination Port: s6 hiéu cong dich
+ Sequence Number: S6 thir tu ciia segment

+ Acknowledgment Number: s hiéu cua segment sip duogc truyén tiép
theo ma dich dang cho dé nhan. Dung dé bao nhan

+ Data offset: vi tri bit dau cua truong dir liéu
+ Reseved: chua dugc dung dén (cac bit dugc dat gia tri 0)
+ Control Bits: cac bit diéu khién

+ Windows: cép phat thé dung dé kiém soét ludng dir liéu theo co ché ctra
s0. PBay 1a s6 lugng byte dit li¢u ma phia thu c6 thé chap nhan dugc.

+ Checksum: chira ma kiém so4t 18i theo phuong phap CRC cho toan bo
segment

+ Urgent Pointer: cho phép bén nhan biét duoc d6 dai cua dir liéu khan

Ngay nay nhu cau trao doi va phan chia cac tai nguyén dung chung doi hoi hoat
dong truyén théng khéng chi & pham vi cu bo ma & ca khubn khé quéc gia va quoc té.
Tir d6 din dén su két ndi cac mang vién théng duogc dit & cac vi tri dia Iy khac nhau va
chi sy quan ly cua cac to chuc hoic qudc gia khac nhau. Mdi mang st dung giao thirc,

duong truyén, giao dién két ndi, chién lugc quan Iy khac nhau...Vi vay viéc truyén
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thong tin tr mang nay t6i mang khac qua rit nhiéu mang trung gian c6 thé xay ra
nhitng van dé sau:

+ Céc goi tin di long vong qua cac nat réi méi t6i dich.

+ Céc goi tin c6 thé bi that lac trong qué trinh truyén

+ Téc nghén mang ...

Do d6 van dé dat ra la phai c6 co ché dan duong dé cac goi tin c6 thé truyén di
mét cach hiéu qua nhat. Co ché nay goi 1a co ché dinh tuyén s& duoc trinh bay trong

chuong sau.
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CHUONG Il. CAC GIAO THU’C BPINH TUYEN TREN MANG
2.1 Cac khai niém
2.1.1 Dinh tuyén, bang dinh tuyén

* Pinh tuyén (routing): 1a phuong phap xac dinh dudng di cho viée van
chuyén cac goi tin tir ngudn dén dich hiéu qua nhit trong mang Intranet va
Internet. Chirc nang nay do cac thiét bi ¢ 16p 3 (network) ctia mé hinh OSI dam

nhiém, thuong 1a bo dinh tuyén Router.

Pé thyc hién dugc nhiém vy nay mdi Router trong mang phai xay dung
cho minh mét bang chira cac thong tin can thiét dé tir d6 tim duoc con dudng toi

vu nhét dén dich, bang nay goi 1a bang dinh tuyén (routing table).

Khi Router nhan dugc mot packet, n6 s& g& bo phan header ctia 16p 2 dé
tim dia chi dich 16p 3. Sau khi c6 duoc dia chi dich cta 16p 3, n6 tim kiém tuyén
dudng trong bang dinh tuyén:

- Néu c6 tuyén duodng toi dich, Router s& chuyén packet ra cong tuong
tmg. Tiép d6 packet dugc dong goi xudng 16p 2 tuong tmg véi loai dudng truyén
r0i dua xudng moi truong truyén dan dudi dang bit... Qua trinh nay duoc tiép

tuc cho t&1 khi packet dugc dua téi dich thi thoi.

- Trong trudng hop khong tim thay duong dén mang dich, Router s& huy

packet d6 va giri mot goi ICMP network unreachable vé noi da giri packet.

* Bang dinh tuyén (routing table): 1a mot bang chira thong tin vé cac tuyén
duong dén cac mang. Bang dinh tuyén duogc litu trir trong Ram cua Router va
dugc xay dung thu cong boi ngudi quan tri (dinh tuyén tinh) hodc bang cac giao

thire dinh tuyén (dinh tuyén dong).

Bang dinh tuyén cia mdi giao thtrc khac nhau 1a khac nhau, nhung c6 thé

bao gdm nhiing thong tin sau:
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+ Pia chi dich cia mang, mang con cua hé théng
+ Pia chi IP ciauRouter ching ké tiép phai dén
+ Cong di d¢én Router ké tiép

+ Mat na mang cua dia chi dich

+ Khoang cach dén dich

+ Thoi gian tir khi Router cap nhat 1an cubi

* Metric

Metric 1a méot sb do ma giao thirc dinh tuyén st dung dé tir d6 chon ra con
duong toi wu nhat. Mot giao thuc dinh tuyén c6 thé str dung nhiéu metric khéac
nhau. Cac metric dugc két hop véi nhau dé thanh mét metric tong quat, dic

trung cho lién két. Cac metric thudng duogc sit dung 13:

+ Path Length (chiéu dai tuyén duong): 1a metric co ban, thudng dung
nhat. Path length trong Router dugc xac dinh bang sé Hop giira ngudn va dich.

M&i Hop duoc hiéu 1a mot lién két gitra 2 router.

+ Reliability (d0 tin cdy): l1a khai niém chi do tin cay ctia mot lién két. Vi
du do tin cay thé hién qua tan sb bit 16i... Khai niém nay nham chi kha nang hoat

dong 6n dinh cua lién két.

+ Delay (d6 tré): khai niém nay dung dé chi thoi gian can dé chuyén mot
packet tir ngudn t6i dich. Delay phuc thudc vao nhiéu yéu t6: khoang cach vt 1y,
bang thong cua lién két, dung do, tranh chdp dudng truyén. Chinh vi thé yéu t6

nay la mdt metric quan trong trong thuat toan routing.

+ Bandwith (bang thong): 1a mot metric quan trong dé danh gia duong

truyén. Bang thong chi luu luong dit lidu ti da co thé truyén trén lién két.
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2.1.2 Giao thire dinh tuyén, giao thire dwoc dinh tuyén
a) Giao thirc dinh tuyén (Routing Protocol): 1a giao thirc ma Router st dung dé

trao doi thong tin dinh tuyén véi cac Router khac.

Giao thic dinh tuyén duoc cai dat tai cac Router, ching dugc stir dung dé
xay dung nén bang dinh tuyén dé dam bao rang tit ca déu c6 bang Routing table
tuong thich nhau ciing nhu dudng di dén cic mang phai dugc xac dinh trong

Routing table
Céc giao thire dinh tuyén duoc chi lam 2 loai:
+ Giao thirc dinh tuyén ndi vung: Rip, OSPF, IGRP, EIGRP
+ Giao thirc dinh tuyén ngoai ving: BGP
Céc chirc nang cta giao thirc dinh tuyén:
- Hoc thong tin dinh tuyén vé cic mang tir Router ké can.
- Quang ba thong tin dinh tuyén vé cic mang dén cac Router ké can.

- Néu c6 nhiéu hon mét tuyén dudng dén mot mang, chon tuyén dudng tot

nhét dua vao metric.

- Khi so d6 mang c6 sy thay doi nhu mot tuyén duong bi hong hodc bd
xung thém mang mdi, cac router phan tich dé xac dinh diéu gi da xay ra, quang
ba thong tin vé nhimng thay doi cho tat ca cac router khac, va tt ca cac router
sau d6 chon con duong tot nhat hién tai cho mdi mang. Chiic nang nay goi 1a hoi
tu dinh tuyén. Kha ning hoi tu nhanh ma khong gay ra vong lip 1a mot trong

nhitng nhan t6t quan trong khi lya chon giao thirc dinh tuyén.

b) Giao thirc dugc dinh tuyén (Router Protocol): 1a giao thirc dugc st dung dé
dinh hudng cho géi dit liéu cua nguoi ding. Mot giao thirc duogc dinh tuyén sé
cung cap day du thong tin vé dia chi 16p mang dé goi dir lidu co thé truyén tir

host nay t6i host khac dya trén cau trac dia chi do.

Sinh vién: Phung Van Bong, 16p CTL201, truong DPHDL Hai Phong Trang 23/74



Do an t6t nghiép — Giao thirc dinh tuyén trong mang may tinh

Céc giao thire duoc dinh tuyén gdm co:
+ Internet Protocol (IP)

+ Internetwork Packet Exchange (1XP)

2.1.3 Khoang cach quan ly (Administrative Distance (AD))

AD 1a thong s6 duogc str dung dé danh gia do tin cdy cua thong tin dinh
tuyén ma Router nhan dugc tir Router hang x6m. AD 1a mét s6 nguyén c6 gia tri
tir 0 dén 255. Gid trj 0 twong tmg vai do tin cdy cao nhat va gia tri 255 co nghia

va tuyén dudng nay khong dugc sir dung dé van chuyén thong tin.

Khi mét Router nhan dugc mot thong tin dinh tuyén, thong tin nay dugc
danh gia va mot tuyén hop 1é duoc dua vao bang dinh tuyén cua Router. Thong
tin dinh tuyén duoc danh gia dua vao AD, gia stir Router cai dit nhiéu hon 1 giao

thire dinh tuyén thi tuyén dudng nao c6 AD nhé hon s& duoc Router st dung
Mdi giao thuc dinh tuyén c6 mot gia tri AD twong Ung:
+ Két ndi truc tiép: 0
+ Tuyén dudng tinh: 1
+ Rip: 120
+ OSPF: 110

+ IGRP: 100

2.2 Phan loai giao thire dinh tuyén theo thuat toan dinh tuyén
C6 2 loai giao thirc dinh tuyén: giao thic dinh tuyén véc to khoang céc

(Distance Vector) va giao thirc dinh tuyén trang thai duong lién két (Link State).
Viéc tim ra tuyén duong tét nhat dua vao bang dinh tuyén cua cac giao thie dinh
tuyén duoc thuc hién dua trén cac thuat toan tim duong di ngan nhat gitta 2 dinh

trén mot do thi.
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2.2.1 Thuét toan tim dwong di ngdn nhat

a) Bai toan:

Cho dd thi G <V,E> : V la tap c4c dinh thudc do thi; E 1a tap cic canh cua

dd thi. Ki hiéu c(u,v) 12 d6 dai cua canh néi giita 2 dinh u va v.

Cho s, t 1a 2 dinh cta do thi. Tim dudng di ngan nhat tir dinh s dén dinh t
b) Y tudng chung ciia cdc thudt todn tim dwong di ngdn nhat.

- Do tim bang cach thir di qua cac dinh trung gian

- Néu phét hién duong di qua dinh trung gian ngan hon duong di hién tai

thi s& cap nhat duong di méi, dong thoi chinh stra lai cac thong sb lién quan.
- Thuong str dung 2 mang dé luu trit tam thoi
D(v): d6 dai duong di ngan nhat tir s téi v
T(v): luu trir dinh nam trude v trén duong ngan nhat tir s dén v

¢) Thudt toan Bellman-Ford

* Khéi tao
For (all v thugc V) do
Begin
D[v]:=c(s,v);
T[v]:=s;
End;

* Bat dau
For k:=1to n-2 do
For all veV (khac s) do
For all u Ia 1an can cua v do
If D[v] > DJ[u] + c[u,v] then
Begin
D[v]:= D[u] + c[u,v];
T[v]:=u;
End;

* Vi du minh hoa: Cho so dd mang nhu sau. Mdi nut 1 1 Router.
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Dung thuat toan Bellman-Ford tim dudng di tir nut u dén cac nit con lai:

Lap DIv], T[v] | Dw], T[w] | DIx], T[x] | Dly], Tly] | DIz], T[z]
Khoi tao 2,U 5,u 1l,u 00, U o0,u
k=1 2,U 4,X 1,u 2,X 4y
k=2 2,U 3y 1,u 2,X 4y
k=3 2,U 3y 1,u 2,X 4y
k=4 2,U 3,y 1u 2,X 4y
Ta c6 bang dinh tuyén ctia Router tai nut u s& nhu sau:
Network | Nethop Cost
v v 2
W X 3
X X 1
y X 2
Z X 4
d) Thuat toan Dijkstra
* Khéi tao
For (all v thugc V) do
Begin
D[v]:=c(s,v);
T[v]:=s;
End,;
T=V-{s}; “Tap danh dau cac dinh d chon”
*\ong lap
While T<> ¢ do
Begin
- Tim dinh ueT thoa man D[u] nho nhat;
-T=T-{u},
-For all vlalan cancuauvaveT do
If D[v] > DJ[u] + c[u,v] then
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Begin
D[v]:= D[u] + c[u,v];
T[v]:=u;
End,;
End;
* Vi du minh hoa: Vi so d6 mang nhu trén.

Thuat toan Dijkstra tim duong di tir nit u td1 cac nlt con lai.

Lap T Dlv], T[v] | D[w], T[w] | D[x], T[x] | D[yl Tly] | DI[z], T[Z]
K.tao | vwxyz 2,u 5u 1,u 00, U oo,U
1 VWYZ 2,u 4,x 2,X oo,U
2 Wyz 4,x 2,X oo,U
3 Wz 3y 4y
4 W 4y
S ¢
Ta c6 bang dinh tuyén cho Router tai nut u:
Network | Nethop Cost
\Y \Y; 2
w X 3
X X 1
y X 2
V4 X 4

2.2.2 Giao thirc dinh tuyén Véc to khoang cach (Distance Vector)
a) Gidi thiéu co ban vé dinh tuyén Vector khodng cdch

Thuat ngit Distance Vector gom 2 phan: Distance va Vector. Trong dé:
Distance 1a khoang cach (metric) dé dén dich; Vector 1a hudéng dé di dén dich, nd

duoc xac dinh boi next-hop cia tuyén duong.

Vi thuét toan Distance Vector, mdi Router chi can biét 2 yéu t5 khi chon

duong: chon theo hudng nao, khoang cach tdi dich 1a bao nhiéu.

Vi du:
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ol el U

Subnet X,
Metric 4 /
7/

s

Subnet X,
Metric 3

- €---- s

-

Subnet X,
Metric 2

| <€~ Routing Update |

Trong vi du trén tit ca nhiing gi Router R1 biét vé mang X 1a 3 vecto:

hudng cua vecto chi next hop, chiéu dai vector chi metric.

R1’s Distance Vector View / ‘ RZ‘

of the Topology to Reach s vop®
10 \
Subnet X '

t P To RS, 3 Hops > . " — Subnat X

Thuat toan dinh tuyén Distance Vector nham chon ra tuyén duong tot nhat
dén dich dua trén thuat toan tim dudng di ngin nhat tr mot dinh toi tat ca cac

dinh trén d6 thi Bellman — Ford.

b) Hoat ddng ciia giao thire dinh tuyén Véc to khodng cdch.

Céc giao thtrc sir dung Distance Vector gti cac cap nhét dinh tuyén theo

chu ky hodc khi ciu trac mang cé su thay ddi. Ddi véi dinh tuyén theo vecto
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khoang cach thi mdi Router s& giri toan bo bang dinh tuyén ctia minh cho cac
Router két ndi truc tiép véi nd. Bang dinh tuyén bao gom cac thong tin vé duong
di toi mang dich nhu: khoang cach téi mang dich (metric), dia chi cua tram ké

tiép trén duong di (nexthop).

Khi tit ca cac Router cip nhat diy du thong tin vé cac tuyén dudng tdi cac

mang dich thi ta n61 mang da héi tu.
c) Cac gia tri thoi gian dwoc su dung trong Distance vector

- Update time: khoang thoi gian guri dinh ky théng tin dinh tuyén cua

Router téi tit ca cac router hang xom.

- Invalid time: khoang thoi gian trdi qua dé xac dinh mot tuyén duong la
khong hop 1&. N6 dugc bat dau néu thé thoi gian Holddown ma khéng nhan dugc
update, sau khoang thoi gian route invalid time nd s€¢ gui mot ban tin update toi

tat ca cac Router hang xom I tuyén duong d6 khong hop lé.

- Holddown time: gia tri nay dugc sir dung khi théng tin vé tuyén dudng bi
thay doi. Ngay khi thong tin mé1 nhan dugc, Router dat tuyén duong do vao
trang thai holddown. Piéu nay c6 nghia 1a Router khong gui quang ba hay nhan
quang ba vé tuyén duong d6 trong thoi gian holldown. Sau khoang thoi gian nay
Router mdi nhan va gui thong tin vé tuyén duong d6. Tac dung ciia gia tri nay 1a

gidm thong tin sai ma Router hoc dugc.

- Flush time: 14 khoang thoi gian duoc tinh tir khi tuyén duong ¢ trang thai
khong hop 18 dén khi tuyén duong bi x6a khoi bang dinh tuyén. Gi tri Invalid
time phai nhé hon gi4 tri Flush time vi Router can thong bao dén Router hang

xO6m cua no ve trang thai Invalid cia tuyén duong.

d) Léi vong Idp dinh tuyén
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Network 1, Unreachable

Alternate Route: \ Alternate Route: Use A
Network 1, Distance 3 % Network 1, Distance 4

Ldi vong lap dinh tuyén c6 thé xay ra khi bang dinh tuyén trén cac Router

chua dugc cap nhat do qua trinh hoi tu cham.

+ Trudce khi mang 1 bi 151, tit ca cac Router trong hé thong mang déu co
thong tin dang vé cau trac mang va bang dinh tuyén 1a chinh xac. Khi d6 chung
ta n6i cac Router di hoi tu. Gia sir Router C chon dudng dén mang 1 bang con
duong qua Router B va khoang cach cua con dudng nay tir Router C dén mang 1

la 3 (hops)

+ Ngay khi mang 1 bi 18i, Router E lién gui thong tin cap nhat cho Router
A. Router A ngay lap tirc ngung viéc dinh tuyén dén mang 1. Nhung Router B,
C, D van tiép tuc viéc nay vi chung van chua biét gi vé mang 1 bi 15i. Sau d6
Router A cdp nhat thong tin vé mang 1 cho Router B va D. Router B, D 1ap tiic

ngung dinh tuyén cac géi tin téi mang 1.

+ Pén thoi diém cap nhat dinh ky ctia Router C, trong thong tin cap nhat
ciia Router C giri cho Router D vin c6 thong tin vé duong dén mang 1 qua
Router B. Luc nay Router D cip nhat lai bang dinh tuyén, khi d6 trong D co
duong dén mang 1. R6i dén lugt minh Router D giri cdp nhét cho Router A. A
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cip nhat dudng téi mang 1 qua Router D r6i lai giri cho B va E. Qu4 trinh nay
tiép tuc xay ra & B va E. Khi d6 cac géi tin tir C toi mang 1 déu bi giri 10ng vong
tt C->B->A->D->C.

e) Cdc phirong phdp tranh vong lip dinh tuyén trong Distance Vector

* Phwong phap dinh nghia gia tri t6i da.

Céc giao thirc Distance vector str dung mot thong s6 goi 1a sd hop trong
thong tin cap nhat. Khi Router giri bang dinh tuyén di thi sé hop s& dugc ting 1én

1. Néu vong lap vo han xay ra thi s6 hop ciing sé ting vo han.

Do vay dé trach vong lap vo han, giao thuc dinh tuyén Distance Vecto
dinh nghia gia tri tdi da cho s6 hop. Vi vay vong lip s& dimg khi s6 hop vuot qua
qua gia tri t6i da va khi d6 thong tin cap nhat s& bj Router huy bo. Trong bat ky
truong hop nao, khi s6 hop vuot qua trf tri toi da thi xem nhu mang d6 1a khong

dén duoc.
* Phwong phap mién phén tach (split horizone)

Mot nguyén nhan khac gay ra vong ldp 1a Router gui lai nhiing thong tin

dinh tuyén ma n6 vira nhan duogc cho chinh Router d3 giri nhitng thong tin do.

Trong vi du vira néu & phan trén vi Router A cdp nhat thong tin dinh tuyén

tir Router D 1a c¢6 duong dén mang 1 nén xay ra vong lap.

Phuong phap mién phan tach trach vong lip bang cach: Router s& khong
gui lai thong tin vé mang cho Router hang xdm ma chinh Router hang x6m d6 da

gitr nhitng thong tin vé mang sang.

* Phwong phap Route Poisoning
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Véi phuong phap nay khi mot con dudng nao dé bi ngit, Router s& théng
bao vé con dudng bi ngat v6i thong sd 16p hon gia tri toi da téi tat ca cac router

1an can. Két qua 1a mang d6 s& bi xo4 khoi bang dinh tuyén.
* Phwong phap tranh vong lip bang co ché cip nhat tirc thoi

Hoat dong cap nhat bang dinh tuyén giita cac Router 1an can duoc thyc
hién theo chu ky. Vi du ctr sau 30 gidy Rip thuc hién cdp nhat mot lan. Ngoai ra
con co ché cap nhat tirc thoi dé thong bao vé mot thay doi nao dé trong bang
dinh tuyén. Khi Router phat hién ra mot thay d6i ndo do trong céu trac thi 1ap tic
né gui thong diép cap nhat cho cac Router 1an cin dé thong bao vé su thay doi
d6. Nhat 1a khi c6 mot dudng nao d6 bi 16i khong truy cap duogc nira thi Router
phai cap nhat tirc thoi thay vi hét chu ky. Co ché cap nhat tirc thoi két hop véi
route poisoning s¢ dam bao cho tat ca cac Router nhan duoc thong tin khi c6 mdt

con duong nao dé bi ngat trude khi thoi gian Holddown két thic.
* Phwong phap st dung thoi gian Holddown

Khi Router nhan duoc tir Router hang x6m mot thong tin cho biét 1a mét
mang X nao d6 bay gio khong truy cap dugc nira thi Router s& ddnh dau vao con
duong té1 mang X do6 1a khong truy cidp dugc nita va khéi dong thoi gian
Holddown. Trong khoang thoi gian Holddown nay, néu Router nhan dugc thong
tin cap nhat tir chinh Router di gitr thong bao mang X bi 16i 1a mang X da truy
cap duoc trd lai thi Router m&i cap nhat thong tin d6 va két thuc thoi gian

Holldown.

Trong subt thoi gian Holddown néu Router nhan duoc thong tin cap nhat
tir mot Router hang x6m khac (khong phai 1a Router da phat mang X bi 16i) 1a ¢6
duong dén mang X vé&i thong s6 dinh tuyén tot hon con dudng ma Router trudc
d6 thi nd s& bo qua, khong cap nhat thong tin nay. Co ché nay gitp cho Router

tranh viéc cap nhat nham nhimg thong tin cii do cac Router ké can chua hay biét
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gl vé mang X d3 bi danh dau khong str dung dugc. Khoang thdi gian Holddown
dam bao cho tat ca cac Router trong hé thong mang di cap nhat xong vé thong
tin moi. Sau thoi gian Holddown hét thoi han, tit ca cic Router trong hé thong

déu da duoc cap nhat 1a mang X khong truy cap duoc nira.

1) Uu diém ciia ky thudt dinh tuyén Vector khodng cdch

N6i chung, giao thtrc dinh tuyén Vector khoang cach 1a cac giao thuc dinh
tuyén rat don gian. Cac giao thuc dinh tuyén nay c6 thé dugc céu hinh rat dé
dang, dé duy tri va dé str dung. Do vay chung chimg minh duoc tinh hitu dung

ctia minh trong cac mang nho, nhitng mang ma co thé c6 mot vai duong dan.
/) Han ché ciia giao thire dinh tuyén Vector khodng cdch.

Trong mot s6 truong hop cu thé, dinh tuyén Vector khoang cach cé thé thuc
su gdy ra mot s6 van dé anh hudng téi viéc dinh tuyén cua cac giao thic dinh
tuyén st dung k¥ thuat nay. D6 co thé 1a mot su cd dudong truyén hay mot sy
thay doi khac trong mang,... 1am cho cac bo dinh tuyén can mot khoang thoi
gian dé hoi ty, tuc 1a ching nhan ra dugc su thay doi trang thai cua mang va hoc
duogc cau trac méi cua mang. Trong qué trinh mang hoi tu, mang c6 thé gap su
c¢b do gip phai nhimg sy dinh tuyén mau thuan (cac lan dinh tuyén trudc va sau
khong théng nhat) va c6 thé gap nhiing 18i 1ap vo han (Infinite Loops). Su hoat
dong va sy duy tri cia mang c6 thé gip rui ro trong suét qua trinh hoi ty. Do vy
nhimg giao thtrc dinh tuyén Vector khoang cach kiéu cii to ra cham chap trong
qué trinh hoi tu cia mang va c6 thé khong thich hop véi nhitng mang 16n, nhiing

lién mang phtrc tap nhu cac mang WAN (Wide Area Network).

Trong cac mang nhoé hon, cac giao thirc dinh tuyén k¥ thuat Vector khoang
cach c6 thé 1a dang giao thirc dinh tuyén it giy ra van dé cho hé théng mang

nhat, va 1a dang giao thirc dinh tuyén tot nhat.
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2.2.3 Giao thire dinh tuyén trang thdi dwong lién két (Link State)

a) GiGi thiéu co ban vé dinh tuyén trang thdi dwong két ndi

Giao thtrc dinh tuyén theo trang thai dudng lién két thu thap thong tin vé
duong di tir tat ca cac Router khac trong cing hé théng mang hay trong ciing mot
ving da dugc xac dinh. Khi tit ca cac thong tin da dugc thu thap day du thi sau
d6 mdi Router s& ty tinh toan dé chon duong di tdt nhat cho n6 dén céc mang
dich trong hé théng. Mdi Router trong mang s& c6 chung mét co s¢ dit liéu vé

trang thai ciia mang (topo mang).
Céc giao thirc dinh tuyén theo trang thai duong lién két:

- Pap mg nhanh theo su thay doi cua hé thdng: cic thong tin cip nhat
dugc guri ngay khi c6 su thay d6i vé mang chir khong cap nhat dinh ky nhu cac

giao thirc Distance vector.

- Sir dung cac goi tin Hello dé xac dinh va duy tri két nbi dén cac router
hang x6m. Goi tin hello mang thong tin vé cac mang két ndi truc tiép vao

Router.

- St dung céc goi tin LSA mang thong tin cip nhat vé trang thai dudng

lién két cua cac Router khac trong mang.
b) Hoat ddéng cia giao thite dinh tuyén trang thdi dwong lién két.

- Str dung thong tin tir goi tin Hello va LSA nhan dugc tir Router hang

xOom dé xay dung co sé dir liu vé cau tric h¢ thong mang.

- Str dung thuat toan SPF (Dijkstra) dé tim ra duong ngan nhit dén timg

mang

- Luu két qua chon duong trong bang dinh tuyén.
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Khac voi giao thire dinh tuyén véc to khoang cach trao chi d6i thong tin
dinh tuyén v6i Router két ndi truc tiép véi minh, giao thirc dinh tuyén trang thai
duong két ndi thuc hién trao doi thong tin dinh tuyén véi tt ca cac Router khac

trén mot vung rong 16n.

Khi c6 mot su ¢ xay ra trong mang, giao thirc dinh tuyén theo trang thai
duong lién két ngay 1ap tirc phat di cac goi tin LSA ra toan ving bang mot dia
chi Multicast dic biét 224.0.0.5. Tién trinh nay thuc hién gui thong tin ra tat ca
cac céng, trur céng nhan dugc thong tin. Mdi Router nhan duge LSA, cip nhat
thong tin mdi nay vao CSDL vé cau triic hé thong mang. Sau dé nd chuyén tiép
LSA t6i tat ca cic router hang xém khac. Nho vay ma cac Router cap nhat duoc

thong tin thay doi nay.

Mot két ndi tuong tng véi mot cong trén Router. Thong tin vé trang thai
ctia lién két bao gom : thong tin vé mot cong ctia Router va mbi quan hé véi cac
Router hang x6m trén cong d6. Vi du nhu: thong tin vé mot cong trén Router bao
gém : dia chi IP, subnet mask, loai mang két ndi vao céng do. Tap hop tAt ca céc
thong tin nay duoc luu lai thanh mot co so dit licu vé trang thai cac duong lién
két hay con goi 1a co sé dir ligu vé cau truc hé théng mang (Link State database —
LSDB). Co s& dir liéu nay duoc sir dung dé tinh toan duong toi uu nhat. Router
ap dung thuit toan chon dudng ngan nhat Dijkstra vao LSBD, tir d6 xay dung
nén cay SPF (Short path first) voi ban thian Router d6 1a nat gbc. Tir cdy SPF
nay, Router s& chon duoc duong ngan nhat dén timg mang dich. Két qua chon

duong dugc dat vao bang dinh tuyén ctia Router.
¢) Uu diém ciia dinh tuyén theo trang thdi dong lién két.

- Sir dung chi phi lam thong s dinh tuyén dé chon dudng di trong mang.

Thong sb chi phi nay c6 thé phan 4nh duoc dung luong ctia duong truyén.
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- Thuc hién cap nhat khi cé su kién xdy ra, phat LSA ra cho moi Router

trong hé théng mang. Piu ndy gitip cho thoi gian hdi tu mang nhanh hon.

- Moi router c6 mot so do day du va dong bo vé toan bg cau tric hé thong

mang. Do d6 chiing rat khé bi vong lap.
- Router sir dung thong tin mdi nhat dé quyét dinh chon dudng di.

- Céc giao thuc dinh tuyén trang thai dudng lién két co hd tro chia mang

con va phan vung.
d) Nhweoe diém cia giao thirc dinh tuyén trang thai dwong lién két.

- Chiing d0i hoi Router phai c¢6 nhiéu dung luong bd nhd va ning luc xtr

ly cao hon so véi giao thirc dinh tuyén theo véc to khoang cach

- Poi hoi hé théng mang thiét ké theo md hinh phan cép, hé thong mang
duogc chia ra nhiéu viing nhé dé 1am giam b6t d6 16n va do phirc tap ctia co so di

liéu v€ cau truc hé thong mang.

- Trong sudt qua trinh khoi dong, cac Router thu thap thong tin vé cau tric
hé thong mang dé xdy dung LSDB, chung phat cac goi LSA trén toan mang.

Tién trinh nay c6 thé chiém dung nhiéu dung luong dudng truyén.

2.2.3 So sanh dinh tuyén theo véc to khodng céch va dinh tuyén
theo trang thai dwong lién két.

* Giao thirc dinh tuyén Vecto khodang cdch:

- Cac Router dinh tuyén theo Véc to khoang cach thuc hién giri toan bo
bang dinh tuyén ctia minh va chi giri cho Router két ndi truc tiép . Nhu ching ta
d3 biét, thong tin trén bang dinh tuyén rat ngan gon, chi cho biét twong tmg véi
mot mang dich 13 cong nao ciia Router, Router ké tiép c6 dia chi Ip 1a gi, metric

ciia con dudng ndy 1a bao nhiéu. Do dé, cac Router dinh tuyén theo véc to
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khoang cach khong biét dugc duong di mot cach cu thé, khong biét vé cac

Router trung gian trén duong di va cau trac két ndi gitta chung.

- Cac Router chon dudng dua trén dua trén két qua cua cic Router hang

x6m. Mo1 Router nhin h¢ thong mang theo su chi phoi ctia cac Router hang xém.

- Cap nhat thong tin dinh tuyén theo chu ky nén tiéu tén nhiéu bang thong.
Khi c6 sy thay doi xay ra, Router nao nhéan biét sy thay ddi dau tién s& cap nhat
bang dinh tuyén cta minh trudc roi chuyén bang dinh tuyén da cip nhat cho
Router hang x6m. Router hang x6m nhan dugc thong tin méi nay, cap nhat bang
dinh tuyén ctia minh r6i lai giri cho Router ké tiép. Qua trinh ctr tiép tuc cho toan

bd Router trong hé thong. Do d6 thdi gian hoi tu cham.
- Céc giao thirc dinh tuyén theo véc to khoang cach dé bi lip vong.

- Céc giao thuc nay khong doi hoi bo nhd 16n, dé cau hinh va quan tri, chi

ap dung cho cac hé thong nho, it phirc tap.
* Giao thirc dinh tuyén theo trang thdi dwong lién két.

- Cac Router dinh tuyén theo trang thai duong lién két thyc hién giri thong
tin dinh tuyén cho tat ca cac Router khac trong hé théng bang dia chi Multicast.
Két qua 1a mdi Router s& c6 dy du thong tin dé xay dung 1én LSDB. Mdi Router
c6 cai nhin ddy du va cu thé vé ciu trac hé théng mang. Théng tin dinh tuyén 1a

trang thai ctia cac duong lién keét gitra cdc Router.

- Céc cap nhat dinh tuyén chi dugc thuc hién khi co su thay doi vé ciu
tric mang chtr khéng cép nhat dinh ky nhu dinh tuyén véc to khoang cach. Vi
vay tiéu ton it bang thong. Thong tin cap nhat duoc giri ra toan bo hé thong. Do

do6 thot gian hoi tu nhanh.

- Cac giao thuc dinh tuyén theo trang thai dudng lién két tranh duoc lap

vong.
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- Céc giao thirc nay doi hoi Router ¢6 bd nhé 16m, tde d6 cao; phtrc tap nén

kho ciu hinh va quan tri; thuong ap dung cho cac hé thong 16n, phirc tap.

2.3 Céc giao thirc dinh tuyén trén mang
2.3.1 Khai niém AS (Autonomous System - Hé tw quan)

AS la mét tap hop cac mang hoat dong dudi cung mot co ché quan tri vé
dinh tuyén dudi sy kiém soat caa mot to chire. Vi du mang dugc tao va tra tién

bdi mot cong ty, mang ctia mot chinh phu, mdi ISP ciing thuong 1a mot AS.

Nhiing giao thirc dinh tuyén hoat dong trong mot AS goi 1a IGP (Interior
Gateway Protocol). Nguoc lai cac giao thirc dinh tuyén duogc thiét ké dé trao do6i
cac con dudng giira cac Router trong nhiéu AS khac nhau goi 1a EGP (Exterior

Gateway Protocol).

Mbi AS dugc gan mot con sb goi 1a chi s6 cia AS (ASN-AS number).
Gidng nhu dia chi IP cong cong, ICANN dam nhiém viéc gan ASN trén toan
cau. Hinh sau day cho thdy ba ISP st dung IGP (OSPF va EIGRP) bén trong
mang va BGP gitra cac AS.
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e d\ ASN 200

g5 BGP ghme.  1SP3 g
OSPF

Enterprise 1
Subnets of Network 9.0.0.0
EIGRP

ASN 500

Enterprise 5
Subnets of Network 199.190.1.0
OSPF

* Muc dich cta giao thire dinh tuyén va hé AS

Muc dich cta giao thirc dinh tuyén 1 xay dung va bao tri bang dinh tuyén.

Bang dinh tuyén nay mang thong tin vé cdc mang khac va cac cong giao ti€p trén

Router dén cac mang nay. Router st dung giao thirc dinh tuyén dé quan 1y thong

tin nhan duogc tir cac Router khac.

Giao thirc dinh tuyén cap nhat vé cac con duong, chon duong tdt nhat dat

vao bang dinh tuyén va xoa di nhitng con duong khong con dugc st dung nira.

Con Router thi sir dung nhimng thong tin trén bang dinh tuyén dé chuyén cac goi

tin cta cac giao thirc duoc dinh tuyén.

Véi hé tu quan AS toan bd hé théng mang toan cau duoc chi ra thanh

nhiéu mang nhé dé dé quan 1y hon. Mdi AS c6 mot s ASN riéng, khong tring

lap voi bat ky AS khac va mdi AS ¢6 co ché quan tri riéng.
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2.3.2 Céc giao thirc dinh tuyén néi vang IGP
2.3.2.1 RIP (Routing Information Protocol)
a) Gioi thiéu

RIP 1a giao thirc dinh tuyén véc to khoang cach. Rip guri toan bo bang dinh
tuyén ra tit ca cac cong dang hoat dong déu din theo chu ky 13 30 gidy. Rip st
dung Metric 13 hop count dé tinh ra tuyén duong t6t nhat dén dich. Thuat toan

ma Rip str dung dé xay dung nén bang dinh tuyén 1a Bellman-Ford.

Rip duogc phat trién vao nhimg nim 1970 bdi Xerox. Nam 1988 dugc cong

b chinh thirc trong RFC 1058.
b) Cdc gid tri vé thoi gian
+ Update time: 30 giay
+ Invalid time: 180 giay
+ Holddown time: 180 gidy
+ Flush time: 240 giay.
c) Hoat dong cua Rip

Tat ca céac goi tin ciia Rip déu dugc dong goi vao UDP segment véi ca hai

truong source va destination Port 1a 520. Rip dinh nghia ra hai loai ban tin la:

+ Request message: dugc st dung dé gii mdt yéu cau tdi router hang xom

dé giri update.
+ Reponse message: mang théng tin update
* Khéi dong Rip:

Router gitr broadcast ban tin Request ra tat ca cac cong dang hoat dong,

sau d6 doi Reponse message tir cac router hang xém. Cac router hang x6m nhan
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dugc cac Request message ro1 giri Response message chira toan bd bang dinh

tuyén.

* Xu ly thong tin update cta router:

Sau khi xdy dung xong bang dinh tuyén lac khoi dong. Khi router nhan

dugc mot thong tin update vé tuyén duong téi mot mang nao do, néu tuyén

duong d6 di ton tai trong bang dinh tuyén, tuyén dudng dang ton tai s& bi thay

thé bdi tuyén duong mai co6 hop count nhd hon va né s€ bo qua tuyén duong méi

ncu c6 hop count I6n hon.

¢) Cdu triic goi tin ciia Rip (Rip message format)

RIP Packet
Command| Version 0
o Address Family ]
.‘E — IP Address
Ea
0
59
0
2
Metric
o Address Family ]
.‘E o IF Address
Ea
0
HO
0
2
Metric
fUp to 25 groups per packet)

RIP Routing Table

I

i MNeghbaring

I Destination Router

i |P Address | I[P Address Metric
: IP Address | |FP Address Metric
i |P Address | I[P Address Metric
i IP Address | |P Address Metric
I

I

I

I

i |P Address | I[P Address Metric
I

I

Metric is simply the number of "hops”

Command is 1 frequest) or 2 {reply)

Versionis 1 or 2

I .

Goi tin ctia RIP duwoc mo ta nhu hinh trén. Mbi géi tin caa RiP déu bao

gom truong command, version va cé thé chira dugc t61 da 25 tuyén dudng (route

entries). Mdi tuyén dudng bao gém truong: address family indentifier, ip

address, metric (hopcount).
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Céc truong cu thé trong ban tin ctia RIP:

+ Truong command gom 8 bit: trudng nay cé gia tri 1a 1 néu géi tin

1a Request message, c6 gia tri 0 néu la Response message.
+ Trudng version gom 8 bit: ¢6 gia tri 1 néu 1a Rip V1,

+ Truong Family address 16 bit: ¢ gia tri 2 néu routed protocol

dugc st dung 1a IP
+ Truong IP address gdm 32 bit: 1 dia chi dich cta tuyén dudng
+ Truong metric gdm 32 bit: 1 hop count cta tuyén dudng.
Nhu vay:
- Kich thuéc phan header ctia RIP: 32 bit
- Kich thudc cua mdi Route: 5%32=160 bit
- Kich thudc header cua UDP 1a 64 bit
- Kich thuéc toi da cta géi tin 13 : 324+20%160+64=3296 bit = 412byte
d) Cau hinh Rip
Vao mode Configure cua Router, sau d6 dung 1énh:
+ Router(config)# Router Rip (cho phép Router st dung giao thirc Rip)

+ Router(config-router)# Network x.y.z.w (trong d6 x.y.z.w 1a mang

dang két ndi truc tiép v6i Router)
2.3.2.2 IGRP (Interior Gateway Routing Protocol)
a) Gi6i thiéu vé IGRP

IGRP 1a giao thirc dinh tuyén véc to khoang cach doc quyén dugc phat
trién boi Cisco. IGRP ¢6 chu ky update 1a 90 gidy, metric 14 su to hop cta 5 yéu
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t6: Bandwith, Delay, Load, Reliability, Maximum transfer unit (MTU); mac dinh
la Bandwidth va delay.

IGRP khong str dung hopcount trong metric ctia minh, tuy nhién n6 van
theo doi dugc hopcount. Kich thudc cia mang cai diat IRGP c6 thé 1én t6i 255
hop.

b) Cac gia tri thoi gian

- Update time: 90 giay

- Invalid time: 270 giay

- Holddown time: 280 giay

- Flush timer: 630 giay
MBOi lan tuyén duong dugc cap nhat thi thong sé nay duoc khai dong lai.
c) Metric cua IGRP

Metric cia IGRP 1a sy t6 hop cua 5 thanh phan: Bandwith, Delay, Load,
Reliability, Maximum transfer unit (MTU)

- Bandwith: 1a bang thong ctia dudng truyén, don vi 1a kbps. Day 1a thong
s6 tinh ¢ thé thay doi boi ngudi quan tri, khong lién quan gi téi bang thong that

cua dudng truyeén.

- Delay: 1a do tré can thiét dé chuyén mot bit téi dich, don vi micro giay.

Pay ciing 1a mot thong sb tinh va c6 thé thay doi bai ngudi quan tri

- Load: phan bing thong sir dung trén dudng truyén. Load c6 gia tri tir 1 ..

255. (gid tr1 255 c6 nghia la st dung 100%)

- Reliability: do tin ciy, duoc tinh bang s6 luong goi tin dén dich ma
khong bi hong. Reliability c6 gia tri tir 1..255 (gid tri 255 c6 nghia 1a 100% goi
tin khong bi hong).
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Cong thuc tinh metric cia IGRP:

Metric = (K1*Bandwith +(K2*Bandwith)/(256-Load)+K3*Delay) * (K5/Reliability +K4)
(Trong d6: Ki 1a cac hing s6. Theo ngdm dinh K1=K3=1; K2=K4=K5=0)

c¢) Hoat dong cua IGRP

IGRP ciing gtri broadcast Request packet toi tat ca cac Router két ndi truc

ti€p vo1 n6 khi khéi dong va cap nhat cac thong tin ma n6é nhan duoc.

Néu nhu Rip dung port 520 cta giao thirc UDP dé trao d6i thong tin dinh

tuyén thi IGRP 1am diéu nay truc tiép trong géi tin IP véi trudng Protocol 14 9
IGRP st dung 3 loai tuyén dudng sau trong thong tin cap nhat:
+ Pudng ndi b (Interior route): dudng ndi truc tiép véi Router

+ Puong hé thong (System route): 1a nhiing duong di gilta cac
mang trong cing mot AS. Router hoc vé dudng hé thong bang cach nhan biét cac
mang ndi truc tiép vao né va hoc tir cac thong tin cap nhat tir cac router IGRP

khac.

+ Puong ngoai vi (Exterior route): 1a nhitng duong di ra ngoai AS.

Thong thuong thi ddy 1a Gate way ciia Router dé di ra ngoai.

d) Cdu triic g6i tin ciia IGRP
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-« 32 Bus »
B LSS N A TN 18
[ Version [OPCOOoT Edition ' Autonomous System Number
Number of Interior Routes Number of Splem Routes
Number of Exterior Routes Checksum
: Destmnation I Detay
> Delay | Bandwidth
S Bandwidth MTU | Reliability -
£ Load Hop Count Destination &
Destination Delay >
Bandwidih | MTU S
MTU | Rehability | Load |  Hop Count
T
I
I

Multiple entries, up 10 a maximum of 104

Goi tin IGRP update mang nhiéu théng tin hon so véi RIP. Mbi goi tin co thé
chua téi da 104 tuyén duong.

- Kich thuéc ciia mdi tuyén dudng la 14 byte.

- Kich thuéc Header cua IGRP update 1a 12 byte

- Kich thuéc toi da cua IGRP packet 12 12+104*14=1468 byte.
CAc truong trong goi tin c6 y nghia nhu sau:

- Version: ludn co giatrilal

- Opcode: bang 1 cho IGRP request packet va cé gia tri 1a 2 cho IGRP
update packet.

- Edittion: gia tri dugc tang I&n boi noi giri bat cir khi ndo cé su thay doi
vé thdng tin dinh tuyén. Gia tri ndy gitp cho Router tranh update nham thdng tin
update cii sau khi nhan thong tin update mai.

- Autonomous System Number: 1a ID number ctia IGRP process

- Number of interior Routes: S tuyén duong két ndi truc tiép
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- Number of System Route: S6 tuyén dudng duoc hoc boi Router bién

- Number of Exterior Route: S6 tuyén dudng dugc hoc boi default route
- Checksum: dugc tinh trén IGRP header va tit ca cac muc nhap

- Destination: dia chi mang dich

- Tiép theo 1a cac truong: Bandwith, Delay, MTU, Load, Reliability dung

dé tinh metric

- Hopcount: Cho biét s6 hop cta tuyén dudng dén dich: gia tri tir 1 — 255.
e) Cu hinh IGRP
Vao mode Configure cua Router, sau d6 dung 1énh:

+ Router(config)# Router IGRP number process (cho phép Router st
dung giao thirc IGRP)

+ Router(config-router)# Network X.y.z.w (trong d6 x.y.z.w la mang

dang két ndi truc tiép v4i Router)

2.3.2.3 OSPF (Open Short Path First)
a) Gidi thiéu giao thirc OSPF

Open Shortest Path First (OSPF) dugc phat trién boi IETF nhu mot su
thay thé nhirng han ché cua RIP

OSPF la mét giao thuc dinh tuyén theo trang thai duong lién két, sir dung

thuat toan Dijkstra dé xay dyung bang dinh tuyén.

Ciing giéng nhu céc giao thirc dinh tuyén theo trang thai duong lién két
khac, OSPF c6 uu diém 1a hoi tu nhanh, hd tro mang c6 kich thuéce 16n va khdng

xay ra vong lap dinh tuyén. Bén canh d¢6 OSPF con c6 nhiing dic trung sau:

Sinh vién: Phung Van Bong, 16p CTL201, truong DPHDL Hai Phong Trang 46/74



Do an t6t nghiép — Giao thirc dinh tuyén trong mang may tinh

+ OSPF c¢6 thé chia mot AS thanh nhiéu ving (Area) khac nhaudé  giam

luu lwong dinh tuyén, dé quan tri.

+ La giao thuc hd trg chia mang con

+ Str dung cac DR va BDR dé gui cac thong tin dinh tuyén
b) Su hoat dong cua OSPF

Hoat dong cia OSPF gém ba hoat dong chinh: tim kiém va xac lap méi
quan hé véi Router hang xom:; trao dbi co so dit liéu (LSDB exchange); st dung

thuat toan Dijkstra dé tinh todn con duong tét nhat dat vao bang dinh tuyén.
* Tim kiém va cic 1dp moi quan hé véi Router hang xém

Khi khoi dong Router OSPF gui céc gdi tin Hello multicast dén céc cong
dang hoat dong va chd dé nhan goi tin Hello tir cac Router dang két néi vai cong

nay.

Cac Router hoc dugc nhiéu thong tin quan trong tir cc gdi tin Hello nhan
dugc. Thong diép chitc RID cua Router gui, ArealD- ma vung, Hello Interval-
khoang thoi gian phét gai tin Hello, d6 wu tién, RID cua DR va BDR, danh sach

c4c lan can ma router dang guri da biét vé cac mang con.
* Trao ddi co s¢ dix liéu (LSDB)

Céc Router OSPF trao doi cac ndi dung vé LSDB cua né véi Router hang
x6m dé ca hai déu c6 ban sao chinh xac vé LSDB. Cac budc duoc tién hanh nhu

Sau.

- Budc 1: Dya trén loai giao tiép ciia OSPE, Router ¢ thé bau hodc khong
bau chon DR va BDR. Viéc xac dinh c6 sir dung hay khong str dung DR va BDR
dwa trén loai giao tiép OSPF. C6 nhiéu loai giao tiép OSPF, nhung ching ta quan

tam toi 2 loai: diém - diém va quang ba.
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+ Khi khong c6 DR, cac Router bat dau ngay tién trinh trao d6i LSDB

- Budc 2: Mdi cip Router 1a hang x6m tin cdy ctia nhau sé& trao d6i 1an
nhau ndi dung LSDB ma minh c¢6. Sau khi hai Router quyét dinh trao d6i théng
tin, chiing khdng don gian gui noi dung toan thé CSDL. Trudce tién ching bao
cho nhau danh séch céc LSA trong CSDL riéng caa n6 — khdng phai tat ca cac
chi tiét vé LSA, chi la danh sach. Mdi Router sau d6 so sanh danh séch cua
Router khac voi LSDB caa minh. Vi bat ky LSA ma Router khdng ¢6 ban sao
d6, Router yéu cau lan can cung cap cho ban sao LSA do, va router hang xém
guri LSA day du cho Router.

Khi hai Router hoan tat tién trinh ndy, ching dugc xem nhu 1a hoan tat
day du tién trinh trao d6i CSDL. Vi thé OSPF st dung trang thai lan can day du
dé dién dat rang tién trinh trao d6i CSDL da két thuc.

- Budc 3: Khi hoan tit, cic Router giam sat nhiing thay d6i va gui lai
LSA. Ching tiép tuc gui cac Hello theo chu ky. S6 lugng Hello vang mit trong
thoi gian bang véi chu ky Dead nghia 1a két ndi dén router hang xém da bi 15i.
Tuong tu, néu bat ky so do thay doi xay ra, 1an can guri cac ban sao LSA thay doi
méi dén mdi Router hang xém dé Router hang xom c6 thé thay doi LSDB cua
né, va dén luot cac 1an can khac, cho dén khi hoan tit ca moi Router ¢ duoc ban
sao giéng nhau vé LSDB. Mbi Router c6 thé sau do6 sir dung SPF dé tinh toan lai

bat ki con duong bi anh huong béi mang con 13i.

Router tao mdi LSA ciing dam nhan viéc giri lai LSA mdi 30 phut, di
khong co thay d6i xay ra. Tién trinh nay khac so voi khai niém chu ky trong
Distance Vecto. Giao thirc Distace Vecto gui cap nhat day du trong chu ky ngan
hon, liét ké tat ca cac con duong. OSPF khong guri tat ca cac con duong mdi 30
phit. Thay vao do6, mdi LSA c6 mot bo dinh thoi riéng, dua trén LSA dugc tao

ra.Vi thé, khong c6 thoi diém nao ma OSPF gui nhiéu thdng diép dé gui lai tat ca
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cac LSA. Thay vao d6, modi LSA dugc gui boéi Router da tao LSA do, 30 phut

mdi lan.
c) Phan vung trong OSPF

Véi nhitng hé théng 6 nhiéu Router, thoi gian xur ly yéu cau dé thuc hién

SPF c6 thé 1am cho thoi gian hoi tu cham, va Router c6 thé tén nhiéu bd nhé:
- Mot CSDL 16n hon s& can nhiéu bo nhé hon trén mdi Router
- Xt ly CSDL lon véi giai thuat SPF yéu cau xu ly nhiéu hon
- Mot giao tiép thay doi khién cho moi Router phai chay SPF lai.

Dé giai quyét van dé nay, OSPF chia mot AS thanh nhiéu ving khac nhau:

Area 0, Area 1 ... Router trong vung nao chi gui cap nhat cho cac router trong

vung do.
Area 0
Area 1 (Backbone Area)
] I ol
7 s e T\\ / \\\\
/ 3 // 4 ‘:\?_~ " \\\
/ - ‘_10. 8.0 N
/ Iinternal _, Borger Backbone \\
/ R"’“t?f )( \ROUQP/ Router /I/’f o £ 2 BATD \
( l_': 1" . —’l 5 \’ )
\ . ? Ve
\ ‘\\/\.,‘_f \__/'// / \ | '8 ’—10.1‘8'0 //
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Router 3 két ndi 2 viing Area0 va Areal dugc goi 1a OSPE Area

Border Router. N6 khong quang ba thong tin day du vé cac phan cua Area0 sang

Router 1,2,4. Thay vao d6, né quang ba thong tin tom luge vé cac mang trong

Area0

* | oi ich cua viéc thiét ké ving trong OSPF
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+ LSBD cho mbi viing nho hon, do d6 yéu cau vé b nhé it hon.

+ Router yéu cau it CPU dé xir Iy LSDB nho hon voéi giai thuat SPF, giam

thiéu tiéu ton CPU va cai tién thoi gian hoi tu.

+ Giai thuat SPF phai chay trén cac router trong 1 vung chi khi mot LSA
bén trong ving d6 thay doi, vi thé Router phai chay SPF it hon.

+ [t thong tin duoc quang ba gitta cc ving, giam thiéu bing théng yéu
cau dé giri LSA

d) Dinh dang goi tin cua OSPF

OSPF packet dugc dong goi trong IP packet tuong tng Vvéi truong
Protocol number 13 89. Kich thudc t6i da cia OSPF packet 1a 1500 byte. OSPF
packet header 1a giéng dbi véi cac loai OSPF packet khac nhau nhung OSPF
packet data thi bién d6i tuy theo loai OSPF packet.

Cac loai ban tin trong OSPF packet:

+ Ban tin Hello: Céac goi tin Hello duoc sir dung dé thiét 1ap va duy tri moi
quan hé than mat (Adjaciency) giita cac bo dinh tuyén dugc cu hinh chay dinh

tuyén OSPF trong mang.

+ Ban tin Database Description (DBD): Cac goi tin DBD chira mot danh
sach tom tit co s¢ dit lidu trang thai két ndi ctia cac bd dinh tuyén khi goi tin
OSPF dugc gt di. Va ching duoc st dung bdi cac b dinh tuyén nhan goi tin
OSPF dé kiém tra co so dir liéu vé trang thai lién két trong mang noi bo xung
quanh né. Ban tin DBD dugc sir dung dé kiém tra tinh dong b vé co so dit liéu

giita cac bo dinh tuyén .

+ Ban tin Link-State Request (LSR): Cac bd dinh tuyén sau khi nhan ban
tin OSPF co thé yéu ciu bo dinh tuyén gui cung cap thém thong tin vé bat ky

mdt myc nao coé trong ban tin DBD bang viéc giri cac ban tin LSR. Ban tin nay
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thue chat 13 ban tin yéu cau viée truyén tai thong tin chi tiét vé trang thai lién két

giita cac bo dinh tuyén .

+ Ban tin Link-State Update (LSU): Cac goi tin LSU duoc sir dung dé tra

101 cac goi tin LSR yéu cau trude do dé cap nhat cac thong tin méi vé trang thai

cua mang.

+ Ban tin Link-State Acknowledgement (LSAsK):Cac goi tin LSAsk duoc

str dung dé giri xac nhan da nhan géi tin LSU tir bd dinh tuyén nhan dén bo dinh

tuyén guri.

* Header cua OSPF packet:

32 bits

Hello
Database Description

Link State Request

Link State Update
Link State ACK __)

Version = 2 Type ‘/| OSPF Packet Length

Router ID of originating router

Area ID of originating area

Checksum

24 bytes

Authentication Type

Authentication

Authentication

Packet Data

(Hello, Database Description, LS Request, LSU, LS Ack)

+ Version: la phién ban cia OSPF

+ Type: xac dinh loai ban tin OSPF packet

+ Packet length: 1a &6 dai cia OSPF packet gom ca Header

+ Router ID: la ID cta Router guri

+ Area ID: la ving ma ma packet dugc guri

+ Check sum: kiém tra toan bo packet
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+ Authentication Type: X&c dinh loai ching thuce dugc sir dung

* Ban tin Hello

OSPF Demand Circuits supported

Must match with External Attributes LSAs supported
receiving interface I—N&A External LSAs supported
‘—“03” sSupported
In seconds. Must match! R
Transiate LSAT to LSAS L 108 supported
(carried in LSAT only)
AS External LSAs supported
Seconds
pcforo To ensure compru@
neighbor is \ Network Mask of originating interface _——— |
decleared dead’ \ = S
Must match! Hello Interval Options Router Priority

14 x helic mtarval)
Nmadmd Router Dead Interval P

1P address of \—__ Designaied Roules

interface of
assumed DR 7/ Backup Designated Router
P address of ~ " Neighbor #1
interface of
assumed BDR
Neighbor #n

+ Network Mask: 1a address mask cua interface ma packet dugc gui tur do.
Néu mask nay khong dung voi interface ma packet dugc nhan thi packet s& bi

drop.

+ Hello Interval: 1a chu ky gui ban tin Hello, dugc tinh bang gidy. Néu
router giri va nhan khong co cing thong sé nay nod s& khong thiét 1ap quan hé

hang xom.

+ Options: trrong nay trong Hello packet dam bao rang Router hang xom
c¢6 kha ning tuong thich. Router c6 thé tir chdi mot hang xom néu kha ning nay

la khong tuong thich.

+ Router Priority: dugc sir dung dé binh bau DR va BDR. Néu né duoc
thiét 1ap gia tri 1a 0 thi s& loai khoi qua trinh binh bau DR va BDR.
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+ Router Dead Interval: 12 s6 gidy ma router guri doi mot Hello packet tir
hang xom trude khi cong bd neighbor dead. Néu thong sé nay trong Hello dén

khéng gidng vai thong sb ctia nd thi packet s& bi drop.

+ Designated Route: 1a IP address cua interface cia DR trén mang (khong

phai 1a Router ID cua no).
+ Backup DR: 1a IP address cua interface cua BDR trén mang.

+ Neighbor: chira danh sach tt ca neighbor trén mang ma router giri nhan

tur cac Hello hop I¢€.

* Ban tin Database Description (DBD):

Marks the initial packet
of a series of DD packets

Size of the largest IP packet
that can be sent without fragmentation

Same definition as for
the Hello Packet

"~ Interface MTU [ Options
To ensure

DD Sequence Number
that the

full sequence LSA Headers
of DD packets
are received

+ Interface MTU: Ia kich thudc 16n nhét cua IP packet (don vi 1a octet) ma
packet c6 thé duoc gtri di ma khong bi phan manh. Truong ndy duoc thiét 1ap 1a

0x0000 khi packet dugc gui qua virtual link.

+ Option: 1a trudng tuy chon, router s& khong chuyén tiép LSA néu khong

thoa mén diéu kién trong trudng Option.

Sinh vién: Phung Van Bong, 16p CTL201, truong DPHDL Hai Phong Trang 53/74



Do an t6t nghiép — Giao thirc dinh tuyén trong mang may tinh

+ C6 5 bit khong sir dung va cé gid tri 1a: 00000b.
+ Ba bit I, M va MS da gi6i thiéu trong phan building adjacency.

+ DD Sequence Number: truong ndy dé dam bao rang DD packet duoc
nhén dung thir tu trong qua trinh dong bd database. Thong s6 nay ludn ludén duge
thiét 1ap bai master cho DD packet dau tién va ting dan 1én trong cac DD packet

glri sau.

+ LSA Header: danh sich ctia mot vai hay tat ca LSA header trong link

state database cua router giri

* Ban tin Link-State Request (LSR):

Which type of LSA is
requested (Router LSA,
Network LSA, ...)

Router ID of
originator
of this LSA

Usage depends
on the LSA type

Link State Type //
Link State ID

Advertising Router
Link State Type
Link State ID
Advertising Router
Link State Type
Link State ID
Advertising Router

+ Link State Type: xac dinh loai LSA (router LSA, network LSA...).
+ Link State ID: xac dinh ra LSA header.

+ Advertising Router: 1a router ID cua router ma gtri LSA.

* Ban tin Link-State Update (LSU):
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Number of LSAs

LSAs

+ Number of LSAs: xac dinh s6 LSA trong packet nay.
+ LSAs: 1a full LSA (header + data). M&i update c6 thé mang nhiéu LSA

t61 maximum kich thudce cua packet cho phép trén link.

* Ban tin Link-State Acknowledgement (LSAsK):

—
The LS ACK packet consists
only of a list of LSA headers

{(and an OSPF header of course)

Yz —

LSA Headers

e) Cau hinh giao thitc OSPF
Vao mode Configure ctia Router, sau d6 dung 1énh:

+ Router(config)# Router OSPF numberprocess (cho phép Router st
dung giao thirc OSPF)
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+ Router(config-router)# Network Xx.y.z.w netmark area number (khai

béo mang dang két ndi truc tiép véi Router va viing)

2.3.3 Céc giao thirc dinh tuyén ngoai ving EGP

a) Gidi thiéu vé giao thirc dinh tuyén ngoai viing

Exterior Gateway Protocol (EGP) Ia nhiing giao thic dugc sir dung dé
trao d6i thdng tin dinh tuyén giira cac AS véi nhau. Hién nay chi c6 mot giao
the dinh tuyén ngoai ving duoc su dung trong mang Internet. B6 chinh Ia
Border Gateway Protocol (BGP), phién ban dau tién BGPv1 duoc dua ra vao

nam 1989 va phién ban gan day nhat 12 BGPv4 vao nam 1993.

BGP la mot giao thic vec to duong di (path vector). Khac véi giao thuc
dinh tuyén khéc nhu Rip (véc to khoang cach), OSPF (trang thai lién két), BGP

chon duong di tot nhat bang mot tap cac thudc tinh.

Ta da biét Internet duoc tao ra bai rat nhiéu cac AS khac nhau. BGP su
dung giao thirc van chuyén TCP véi cong 1a 179 dé thiét lap cac phién lién két dé

trao doi thong tin dinh tuyén giira cac AS.
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ASN 200

/‘/\:\

o= l$P3 t

T~
Enterprise 1 -5

t
Subnets of Network 9.0.0.0
EIGRP

ASN 500

3

Enterprise 5
Subnets of Network 199.190.1.0
OSPF

b) Hoat dong cua giao thirc BGP

Ciing gidng cac giao thic dinh tuyén khac, BGP xay dung bang dinh

tuyén, trao doi thong tin cap nhat va chon duong duong di t6t nhat.

Khi bat dau khoi dong, cac Router BGP tién hanh thiét 1ap mdi quan hé
v6i cac Router hang x6m (két ndi TCP phai duoc dam bao) bang cac goi tin

Open.

> “/I—\—S_i ™

4 2

(Nettl &Z% Net48
\Net12 Net49 |
N 4

S~ o
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Sau khi thiét 1ap dugc mdi quan hé hang x6m, cac router s€ trao do1 cac thong so

két néi. Tiép d6 chung trao ddi thong tin vé cac tuyén dudng bang cc ban tin

update.
YT
/ Net 48 ’j
AS1: (" Netds ;
et Net 11 Nttt

RS T Net2 S Mt 12—~ CAS 2
f ) e et \
-~ ; > R 8
ettt @z LUpdae &Fap  Netds )

\ Net12 v_; Wy  Netdd |
Ny > e - U ate — /"/
"\,‘-- ( ‘%et ‘1 \) pd \-_‘_»‘- o~ g
A Net12 \ rﬁi:a
: Net 48 €
t Netdd | y Net 49

-

Khi hé thdng mang co6 su thay doi thi cac thong tin cap nhat vé su thay d6i d6
duoc gui ngay, chtr khong cap nhat toan bd bang dinh tuyén theo chu ky. Néu
nhu khong c6 thong tin dinh tuyén nao thay doi sau khoang thoi gian Keep-alive
thi cac Router BGP tu dong ngat két ndi.

c) Pinh dang goi tin

MJi ban tin ciia BGP ¢6 kich thudc nho nhit 1a 19 byte, 16n nhit 1a 4096
byte. BGP dinh nghia 4 loai ban tin nhu sau:

+ Ban tin Open

+ Ban tin Update

+ Ban tin Notification
+ Ban tin Keep-alive

Tat ca cac ban tin ciia BGP déu c6 chung phan Header:
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16 2 1 Variable
Marker _ength Type Data .

- Truong Marker dai 16 byte: dugc dung dé chung thyc nhimg ban tin

nhan duoc.
- Truong Length dai 2 byte: xac dinh tong do dai ctia toan bd ban tin BGP
- Trudng Type dai 1 byte: cho biét loai ban tin dugc sir dung
+ Gia tr1 1: Ban tin Open
+ Gia tri 2: Ban tin Update
+ Gia tr1 3: Ban tin Notification
+ Gia tri 4: Ban tin Keep-alive
* Ban tin Open:

Pay 1a ban tin dau tién duoc giri sau khi két néi TCP giita cac BGP
Router duoc thiét 1ap. Khi ban tin nay dwoc chip nhan, mot ban tin Keep-alive

dugc g tra lai dé x4c nhan ban tin Open.

1 2 2 4 1 4
, Autonomous , BGP Optional Optional
Version System Hold-Time |dentifier PaLr;;;n;thers Parameters

it 3304
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+ Truong Version dai 1 byte: xac 1ap cac phién ban cia BGP. Ca bén gt

va bén nhén phai cung chung mot phién ban.
+ Truong Autonomous System dai 2 byte: chira AS number ctia bén gu.

+ Truong Hold-Time dai 2 byte: thoi gian t6i da ma noi nhan phai doi mot

thong di¢p tir noi gui.

+ Truong BGP Identifier dai 4 byte: BGP Identifier ciia bén gui (1a mot Ip
address). Gia tri nay dugc xac dinh 1 lan lac BGP router khoi dong. Mo6i BGP
Router c6 mdt BGP Identifier khac nhau.

+ Truong Option Paramater Length dai 1 byte: do dai ctua truong Option

Paramater.

+ Trudng Option Paramater dai 4 byte: danh sach cac tham sb trong qua

trinh dam phan dé thiét 1ap két ndi.
* Ban tin Update

Ban tin Update dugc sir dung dé trao d6i cac thong tin dinh tuyén

giita cac BGP router da thiét 1ap két noi.

2 Variable 2 Variable Variable
Unfeasible N Total Path Network Layer
Routes Wghd?“” Attribute Attﬁitq Reachability
Length outes Length floies Information 8

+ Trudng Unfeasible Routes Length dai 2 byte: xac dinh chiéu dai cua

truong Withdrawn Routes.

+ Truong Withdrawn Routes c6 d dai thay doi: chtra danh sach dang tién

t6 cua dija chi IP s& bi loai bo.
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+ Truong Total Path Attribute Length dai 2 byte: xac dinh d§ dai cua
truong Path Attribute.

+ Truong Path Attribute c6 d6 dai thay doi: chira danh sach cac thudc tinh

cua duong di.

+ Truong Network Layer Reachability Infomation c6 d6 dai thay doi:
* Ban tin Notification:

Ban tin ndy dugc phat ra khi c6 16i trong mot phién két ndi va khi d6 phién
két ndi sé& bi ngit.

1 1 Yariable

Error Code Error Subcode Errar Data

ith3306&

+ Trudng Error Code dai 1 byte: xac dinh loai 16i xay ra.
- Message Header Error
- Open message Error
- Update message Error
- Hold Time expried
+ Truong Error subcode dai 1 byte: chua thong tin vé 15i.
+ Truong Error data:
* Ban tin Keep-alive

Ban tin nay duoc st dung dé dam bao phién két no1 van ton tai. Ban tin

nay chi cé phan Header ctia BGP packet.
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d) Metric cua BGP

Metric ma BGP sir dung dé chon ra tuyén duong t6t nhat dit vao bang

dinh tuyén 1 t6 hop cac thudc tinh

+ AS-Path: danh sach cic AS ma thong tin dinh tuyén da di qua. Thanh
phan AS-Path bao gdm mot chudi cac AS path segment. Mi AS path segment
dugc biéu dién bang bd ba: path segment type, path segment length, path

segment value

+ Origin: xac dinh ngudn gdc cua cac tuyén dudng hoc dugc trong bang
dinh tuyén. Gia tr1 0: hoc tur giao thic dinh tuyén IGP; gia tr1 1: hoc duogc tur cac
giao thiec EGP; gia tri 2: hoc bﬁng 1énh Redistribution tir IGP dén BGP.

+ Next-hop: dia chi IP cua router bién (border router) ma dugc sir dung

nhu hop tiép theo dé t6i dich xac dinh nao do.

+ Local Preference: dung dé thiét 1ap do wu tién cho tuyén duong thoat ra

khoi 1 AS.

+ Weight: thudc tinh ndy twong tu nhu thudc tinh Local preference. Diém
khac biét 1a nd chi c6 ¥ nghia trong 1 Router. Vi du 1 Router két ndi véi 2 ISP
bang 2 cong khac nhau. Mdi cong duoc thiét 1ap thudc tinh Weight. Cong nio c6

Weight cao hon sé duoc chon.

+ Multi_Exit Disc (MED): néu c6 nhiéu tuyén duong ndi 2 AS, tuyén nio

c6 MED thap hon sé& duoc chon.
e) Thudt todn tim dwong di tot nhdt trong BGP

BGP sé& chon duong di tot nhat tir danh sach cac duong di hop 18 dua vao

thr tur wu ti€n cda céc ludt sau (uu tién tir trén xudng dudi):

1. Uu tién dudng di c6 trong s6 Weight cao nhat

Sinh vién: Phung Van Bong, 16p CTL201, truong DPHDL Hai Phong Trang 62/74



Do an t6t nghiép — Giao thirc dinh tuyén trong mang may tinh

2. Uu tién dudng di c6 Local Preference cao nhit.
3. Uu tién duong di c6 AS ngan nhat

4. Uu tién duong di c6 ngudn gdc Origin thap nhat
5. Uu tién duong di ¢ gia tri MED nho nhat

6. Uu tién dudng di nhan dugc trudce

7. Uu tién duong di co6 Nexhop c6 dia chi thap nhét.
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CHUONG IIl. MO PHONG CAC GIAO THU'C DINH TUYEN.

3.1 Gidi thiéu chwong trinh packet tracer

DPé kiém nghiém nhitng kién thic di néu trén, ta st dung

phan mém

Packet Tracer dé xay dung hé thong mang, cau hinh Router va mo phong hoat

dong cua cac giao thuc dinh tuyén

Packet tracer 14 mot phdn mém cua Cisco gitp ching ta thiét ké mot hé

thdng mang 4o v6i moi tinh hudng nhu that . Véi packet tracer ta ¢

0 thé tao ra

mot hé théng mang 4o voi dﬁy du céc thiét bi: may tinh, by dinh tuyén, bo

chuyén mach, cac giao ti€p két noi....

Giao dién cua chuong trinh nhu sau:

‘4? Packet Tracer 4.1 by Cisco Systems, Inc. = = | = |
File Edit Options Help
Logical [Root] New Cluster Move Object | Set Tiled Background Viewport
- 1
,ﬁt 1 J =
3 3 o
=]
|
i
g
< » f‘;;i?,
N~
Power Cycle Devices Realtime
— — = — — — 1 ) (Scenario U | Fire Last Status  Source
l?d-m/ & &3 .aa‘ & }) [~]
[ Routers | [2esr 2e2oay fzezuvay L28iil g [ New ]{ Delete ]
< ‘7‘ » - .
_:; Lo s Toggle PDU List Window
. lvice to Drag and Drop to thel [ ’

Dé sir dung céc thiét bi ta chi can kéo tha thiét bi 6 vao ving lam viéc.

Packet tracer c6 hai ché d¢ xir 1y:

- Realtime mode: ché d¢ nay cho phép ta tao va ciu hinh cac thiét bi.
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- Simulation mode: ché d6 nay gitp ta c6 thé thiy duoc hé théng mang
hoat dong timg budc cham, qua sat cac tuyén dudong ma goi tin di qua, su hoat

dong ctia md hinh OSI va chi tiét thanh phan bén trong mdi gdi tin.

3.2 M6 phéng va cau hinh céc giao thirc dinh tuyén

3.2.1 Lwu d6 giai thuat cua dinh tuyén véc to khoang cach
Kihiéu:  DX(y,z): khoang céch tir nit x dén nit y qua nat ké tiép 1a z

X: nt nguén ’
C(x,V): chi phi tir x dén v
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A 4

V6indi nat v

+ DX(v,v)=C(x,v) (v ndi truc tiép véi x)
+ D*(*,v)=o0 (*: c4c nlt khong phai 1a
lang giéng cia x)

A 4

V61 moi nit y

+ Tinh Min,D*(y, w)

+ Guri Min,,D*(y, w) cho céc nat lang
giéng

<
4

y C(x,v) thay n
do6i?

V&i mdi niit y
+ Tinh D*(y,v)= new C(x,v)+D"(y, w)

Nt x nhan duoc
update tur nut

lang giéng v?

V6i mdi nut y
+ Tinh D*(y,v)= C(x,v)+new D"(y, w)

Cogiatri
Min,,D*(y, w)
mai?

x giri Min,D*(y, w) cho cac nit lang giéng

<
<

A 4

End

Sinh vién: Phung Van Bong, 16p CTL201, truong DPHDL Hai Phong Trang 66/74



Do an t6t nghiép — Giao thirc dinh tuyén trong mang may tinh

3.2.2 M6 phéng giao thirc dinh tuyén RIP trén Packet tracer

Dung Packet tracer tao so d6 mang c6 cau tric nhu sau:

—

J-“"—-.
192.168.1.2 (Fa0/0) |
abuter¥eT  192.168.3.1 (Fal/0)

Rz N

rd b
192.168.1.1 (Fa0j0 192.168.3.2 (Fal0
(a”'/ 3 (Fat /o) 10.0.02 (se0i2)smn,

Router-PT
Routor.pr 192168.2.1 (Falt) 192.168.2.2 (Fa1j0) | L 10.0.0.1 (se0(2) ouRZr
Rl Ra

* Céu hinh Interface va cac giao thire dinh tuyén trén Router
Dé céu hinh cho cac Router ta nhan chudt vao tung Router va chon CLI

(Command Line Interface)

¥ Router1

Physical | Config | CLI

105 Command Line Interface
TP LE oL AL L I 0, Id=RT1
Z FastEthernet /IEEE S0Z.3 interface(s)
121K bytes of NVEBAM.
63488 bytes of ATA CompactFlash (Read/Write)
Cizco INS Software, 1241 Software (Cl2841-ADVIPSERVICESES-M), Version 12.4(15)T1,
RELEAZE BSOFTWARE (fcZ)
Technical Support: http: ffwww. cisco. conftechsupport
Copyright i(c) 198&-zZ007 by Cisco Systems, Inc.
Compiled Wed 12-Jul-07 04:52 by pt_team

——— System Configaration Dialog —-—-

Contimue with confiquration dialog? [yes/nol: n

Press RETURN to get started!

Douterx
Bouter:
Douters
Router4 b

copy ” Paste
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- Router R1:

Cau Iénh

Y nghia

Router>enable

Router#configure terminal
Router(config)#hostname R1

R1(config)#interface FastEthernet0/0
R1(config-if)#ip address 192.168.1.1 255.255.255.0
R1(config-if)#no shutdown

R1(config-if)#exit

R1(config)#interface FastEthernetl/0
R1(config-if)#ip address 192.168.2.1 255.255.255.0
R1(config-if)#no shutdown

R1(config-if)#exit

R1(config)#router rip

R1(config-router)#network 192.168.1.0
R1(config-router)#network 192.168.2.0

- Chuyén cau hinh vao ché d6 Privileged
- Chuyén ché d6 ciu hinh

- bat tén cho Router 1a R1

- C4u hinh céng Fa0/0

- C4u hinh cong Fal/0

- Chon giao thie dinh tuyén RIP

- Khai bao cac mang két noi truc ticp voi R1

- Router R2

Cau lénh

Y nghia

Router>enable

Router#configure terminal
Router(config)#hostname R2

R2(config)#interface FastEthernet0/0
R2(config-if)#ip address 192.168.1.2 255.255.255.0
R2(config-if)#no shutdown

R2(config-if)#exit

R2(config)#interface FastEthernet1/0
R2(config-if)#ip address 192.168.3.1 255.255.255.0
R2(config-if)#no shutdown

R2(config-if)#exit

R2(config)#router rip

R2(config-router)#network 192.168.1.0
R2(config-router)#network 192.168.3.0
R2(config-router)#

- Chuyén cau hinh vao ché d¢ Privileged
- Chuyén ché d6 céu hinh

- Bt tén cho Router la R2

- Cau hinh cong Fa0/0

- Cau hinh cong Fal/0

- Chon giao thie dinh tuyén RIP

- Khai bao cdc mang két ndi truc ti€p véi R2

- Router R3
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Cau Iénh

Y nghia

Router>enable

Router#configure terminal
Router(config)#hostname R3
R3(config)#interface FastEthernet0/0

R3(config-if)#ip address 192.168.2.2 255.255.255.0

R3(config-if)#no shutdown
R3(config-if)#exit
R3(config)#interface FastEthernetl1/0

R3(config-if)#ip address 192.168.3.2 255.255.255.0

R3(config-if)#no shutdown
R3(config-if)#exit
R3(config)#interface Serial2/0
R3(config-if)#ip address 10.0.0.1 255.0.0.0
R3(config-if)#no shutdown
R3(config-if)#clock rate 4000000
R3(config-if)#exit

R3(config)#router rip
R3(config-router)#network 192.168.2.0
R3(config-router)#network 192.168.3.0
R3(config-router)#network 10.0.0.0

- Chuyén ciu hinh vao ché d¢ Privileged
- Chuyén ché d6 ciu hinh

- bat tén cho Router 1a R3

- C4u hinh céng Fa0/0

- C4u hinh céng Fal/0

- Cau hinh cbng S2/0

- Chon giao thie dinh tuyén RIP

- Khai bao cac mang két ndi truc tiép voi R3

- Router R4

Cau Iénh

Y nghia

Router>enable

Router#configure terminal
Router(config)#hostname R4
R4(config)#interface Serial2/0
R4(config-if)#ip address 10.0.0.2 255.0.0.0
R4(config-if)#clock rate 4000000
R4(config-if)#exit

R4(config)#router rip
R4(config-router)#network 10.0.0.0

- Chuyén c4u hinh vao ché d¢ Privileged
- Chuyén ché d6 ciu hinh

- bat tén cho Router 1a R4

- C4u hinh cong S2/0

- Chon giao thie dinh tuyén RIP

- Khai b4o cac mang két noi truc tiép voi R4
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Do an t6t nghiép — Giao thirc dinh tuyén trong mang may tinh

Dé xem két qua bang dinh tuyén trén tieng Router ta siv dung lénh

“Router# show ip route”

+ Bang dinh tuyén cua Router R1:

Physical | Config | CLI

105 Command Line Interface
IOl S CONr I I COIIIOUIeR IOl COn=soIe oy cor=ore
(LINEPROTO-E-UPDOWH: Line protocol on Interface FastEthernet0/0, changed state ¢
o up
(LINEPROTO-E-UPDOWH: Line protocol on Interface FastEthernetl/0, changed state ¢
o up

Bl=enahle

+ Bang dinh tuyén cua Router R2
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Do 4n tot nghiép — Giao thuc dinh tuyén trong mang may tinh

+ Bang dinh tuyén cta Router R3
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D6 an tot nghiép — Giao thirc dinh tuyén trong mang may tinh

Physical " Canfig | CLI |

105 Command Line Interface

a2
3LINEPROTO-5-TUPDOWH: Line protocol on Interface FastEthernetl/ /0, changed state t ﬁ
o up

(#LINE-E-CHAMNGED: Interface Serialf/0, changed state to up

3LINEPROTO-5-TUPDOWH: Line protocol on Interface SerialZ/0, changed state to up

D3renahble

atic route, o - ODR

+ Bang dinh tuyén cta Router R4
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D6 an tot nghiép — Giao thirc dinh tuyén trong mang may tinh

Phyﬂcal" Canfig | CLI|

[T

105 Command Line Interface

% LINE-5-CHANGED :
Ll

(8Y3-5L-CONFIG I: Configured from console by console
(#LINE-E-CHAMNGED: Interface SerialZ/0,
#LINEPROTO-5-TTPDOTH:

Interface FastEthernetl/sO,

changed state Lo up
Line protocol on Interface SerialZf 0,

Dd=enahle

changed state to adwinistratively do

changed state to up

<

Copy H Paste

- Cau trdc goi tin Update
2P Information at Dev R3 X

051 Model | OQuthound PDU Details |
PDU Farrats
| DATA (WARIABLE) ~
RIP w.1
1] 4 =] 1& 13 31 Eit=
cmMD: 0xz | wER:oxd | oooo oooo 0ooo ooog
ADDR FAMILY: Ox2 | 0000 0000 0000 0000
METWORK: 192,168.1.0
0000 0000 0000 0000
MEXT HOP: 0,0.0.0
METRIC: 0x2
ADDR FAMILY: 0x2 0000 0000 0000 0000
METWORK: 192,168.2.0
0000 0000 0000 0000
MEXT HOP: 0,0.0.0
METRIC: Oxl
ADDR FAMILY: Ox2 0000 0000 0000 0000
METWORK: 192,168,530
0000 0000 0000 0000
MEXT HOP: 0,0.0.0
METRIC: Ol —
\
4 >
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Do an t6t nghiép — Giao thirc dinh tuyén trong mang may tinh

KET LUAN

Pinh tuyén 12 mot bude rat quan trong trong qué trinh truyén théng tin giita cac
mang. NGO gilp cho viéc van chuyén cac gdi tin dén dugc dich nhanh nhit bing con
duong t6i vu nhat.

Db an di gidi thiéu tong quan vé Ki thuat dinh tuyén véc to khoang céch va
trang thai duong lién két; hoat dong cua cac giao thuc dinh tuyén dién hinh nhu RIP,
IGRP, OSPF, BGP.

Cac giao thuc dinh tuyén nay khong chi dugc ap dung cho mang truyén théng
ma di va duoc trién khai 4p dung cho nhitng cong nghé mang méi nhu: mang cam

nhan khéng day (senso network), mang 3G, 4G...
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