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Chuong 4: Tang mang

Muc tieu:
[ hiéu cdc dugc nguyén ly ding sau cdc dich vy
Tang mang.
0 ¢de md hinh dich vu tang mang
1 chuyén tiép so véi dinh tuyén
0 mot bo dinh tuyén lam viéc ntn
1 dinh tuyén (chon duong di)
0 Xt ly véi qui mo mang
10 chu dé ndng cao: IPv6, tinh di dong
1 dién giai, hién thuc trong Internet
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Chuong 4: Tang Mang

0 4.16i6i thieu 1 4.5 Cdc giai thuat dinh
1 4.2 Mach ao va mang goi tuyen
tin 0 Trang thdi lién ket
1 4.3 Bén trong bo dinh 0 Véc-to Khoang cdch
tuyén la gi? o Dinh tuyén phan cap
1 4.4 IP: Internet 1 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
1 Ddnh dia chi IPv4 0 OSPF
1 ICMP o BGP ’
1 IPvé 0 4.7 Dinh tuyén quang ba

va gtii nhiéu dich



Tang mang

0 truyén doan dit ligu tur
mady gui tGi mdy nhan

[] ma\y gui goqg goi doan %%m
Thanh gol Tin (packe’r) i L vatly vat Iy

vat ly

[ mdy nhan, day gdi tin lén | i a1 [ n i
tang van chuyén =l | -

0 giao thirc tang mang duogc S =
hién thuc trong mo/may, i d
BDT

7 BDT kiém tra truong mao
dau trong moi géi IP di
qua no

lién két dl
vat ly

; &3 (@‘ﬂé @/ |—
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Hai chic ndng quan trong cua ting
Mang

0 chuyén tiép: di chuyén y nghia tuong dong: Di

cdc géi tin tir dau vdo chuyén
cua BDT 16i dau ra | , o
thich hop 0 dinh tuyén: qua frinh
' lap ra chuyén di tu
0 dinh tuyén: xac dinh diem xuat phdt téi
duong di cho goi tin dich

tir nguon t6i dich. . o

S 0 chuyén tiép: qua trinh

0 cdc giao thirc dinh di qua mot tram trung
fuyen gian
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Tdc dong qua lai giita dinh tuyén va chuyén tiép

giai thuat
dinh tuyén

bang chuyén tiép cuc ba

gia tri diachi| daura
0100
0101

0111
1001

gia tri trong mao dau

cua goi tin toi i
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Thict lap ket noi

0 mot trong nhitng chic ndng quan trong trong mot var
kién trdc mang:
0 ATM, frame relay, X.25

1 trusc khi géi tin di chuyén, hai mdy dau cudi vd cdc
BDT trung gian thiét l1ap mot két noi ao
0 BDT tham gia vdo qud trinh thiet 1ap

7 dich vu két noi & tang mang va truyén tai:
1 mang: gitta 2 mdy (BDT cé thé tham gia vdo g/t nay

trong truong hop mach ao - VC)

0 truyén tai: gitta hai tién trinh
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MG hinh dich vu mang

Hoi: M3 hinh dich wu ndo cho “kénh" truyeén tai géi
tin tir ng/gtri 16i ng/nhan?

Nhitng dich vu mau cho Nhithg dich va mau cho
nhitng gdi tin riéng I¢: ludng géi tin:
0 phén phdt dam bao 0 phan phat ding-trat-tu
1 phén phdt dam bao vsi [ dam bao bdng thong 16i
do tré ngan hon 40 thicu cho luong
msec 0 han ché nhiing thay doi
trong khoang cdch gitia
cdc goi
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Cdc md hinh dich vu tang Mang:

Kién trac M6 hinh Dam bao ? Phan hdi
Mang Dich vu Bang thong Mat  Tratty Timing TAc nghén
goi
Internet  no lyc khong ko ko ko ko (suy tr
tot nhat mat go6i)
ATM CBR van toc c6 cb c6 ko cé tac
cd dinh nghén
ATM VBR van toc c6 cb cé ko cé tac
dam bao nghén
ATM ABR dam bao ko co ko co
tdi thiéu
ATM UBR khong ko ¢o ko khong
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Chuong 4: Tang Mang

0 4.16i6i thieu 1 4.5 Céc giai thuat dinh
0 4.2 Mach 4o va mang goi tuyén
tin 0 Trang thdi lién ket
1 4.3 Bén trong bo dinh 0 Véc-to Khoang cdch
Tuyén ld gi? 0 Dinh tuyén phan cap
1 4.4 IP: Internet 1 4.6 Binh tuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
1 Ddnh dia chi IPv4 0 OSPF
1 ICMP 0 BGP |
1 IPvé 0 4.7 Dinh tuyén quang ba

va gtii nhiéu dich



Dich vu huéng két noi va khdng ket
hoi

0 mang géi tin cung cap dich vu khong két noi
& tang mang
0 mang mach 4o cung cap dich vu huéng két noi
& tang mang
0 tuong tu nhu dich vu tang truyén tai, nhung:
0 dich vu: tr mdy-t6i-mdy
1 khéng ¢ su lua chon: tly thude vao mang cung
cap loai nay hoac kia
0 hién thuc: trong 16i cua mang
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ach ao

—

“duong di tir nguon-téi-dich giong nhu la mach dién
thoai”
0 thién vé hiéu suat
0 mang hoat dong doc theo duong di tir nguon-tési-dich

0 voi mdi phién lién lac, thiet lap cudc goi truce khidix lidu thuc
su truyén di va ngat cuoc goi sau khi hodn thanh.

7 moi goi tin mang ki hiéu dinh danh cua VC (khdng phai dia chi
cua mdy dich)

0 mo/BDT trén duong di nguon-dich duy tri “trang thdi" cho
moi két noi qua né

0 tdi nguyén cua lién két, BDT (bdng thong, bo nhé tam) cé thé
duoc phan phat cho VC(tai hguyén chuyén dung = dich vy
dam bao)
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Hién thuc VC

mot VC gom cé:
1. duong di tir nguon t6i dich
2. 50 VC, mot s6 cho mot doan duong di
3. muc trong biang chuyén tiép trong cdc BDT doc
duong di
1 g6i tin thudc VC s& mang theo s6 VC (thay
vi dia chi dich)
1 86 VC cé thé thay doi trén moi lién két.
0 S6 VC moi dugce cung cap baoi bang chuyén tiép
tai fung BDT
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4
°* A

Bing chuyeén tiep

S6 VC

\

3
Bing chuyén tiép trong
BDT tay-bac:
cong vao s6 VC di vao cong ra s6 VC di ra

1 12 3 22
2 63 1 18
3 7 2 17
1 97 3 87

Cédc BDT duy tri thdng tin trang thdi két noi
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Mach éo: cdc giao thuc bdo hiéu

7 ding dé thiét lap, duy tri va ngat VC
0 dung trong ATM, frame-relay, X.25
1 khong dung trong Internet hién nay

ung dung |
truyén tai |5,Dong dit lidu truyén di 6. Nhan dir ligu
ang 4 CgOl dlIQ’C ké'l' nél 3. Nhﬁn C.g N
lien ket dI |L. 1‘
A I’ i
Ay vat ly
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Mang goi tin
1 ko thiét 1ap cudc goi & tang mang
(1 BDT: khong luu frang thdi cua két noi dau cuoi-dau
cuol
1 khéng cé khdi niém “két noi" & tang mang
1 géi tin dugc chuyén tiép dung dia chi dich
1 cdc géi tin gitta ciing mot cap nguon-dich cé thé di theo

nhung duong khac nhau
thg dung |

ing dung
truyén t A '
W truyen Tai
lien ket dl Gu:l dir lleu 2 Nhan dit licy M-
N 1 lien két dl
Iy y
vat ly , l»4L|1 vat Iy '
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Bing chuyén ticp

4 i muc

Pham vi dia cH dich Cong lién kKt

11001000 00010111 00010000 00000000
dén 0
11001000 00010111 00010111 111212121212

11001000 00010111 00011000 00000000
dén 1
11001000 00010111 00011000 11111112

11001000 00010111 00011001 00000000
dén 2
11001000 00010111 000111112 11111212112

ngoai ra 3
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Trung lip tién t6 ddi nhat

Trung Bp tién t6 cong lién ket
11001000 00010111 00010 0
11001000 00010111 00011000 1
11001000 00010111 00011 2

ngoai ra 3

Vi du
DA: 11001000 00010111 00010110 10100001 Cong ra nao?

DA: 11001000 00010111 00011000 10101010 Cong ra hao?
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Mang gdi tin hay mach ao: tai sao?

Internet (gdi tin) ATM (VC)

0 dit liéu trao doi gitta mdy tinh - phdt trién tir dien thoai
vdi nhau

0 dich vu "mém déo”, ko
y/cau cao vé t/q.
0 cdc mdy dau cudi “thdong minh"

0 c6 thé thich nghi, kiém 0 cin dam bio dich vy
soat, phuc hoi l6i

A 0 mdy dau cudi “cdm (dumb)”
0 don gian bén trong mang, o dien thoai
phirc tap ¢ "ria” ', A
7 nhidu loai lién két 0 phuc tap bén trong mang
0 nhiéu dic tinh khdc nhau

0 rat khé @ cé dich vu cling
loai

0 cudc noi chuyén cua con
nguot:

1 yéu cau thoi gian chinh
xdc, tinh tin cay
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Chuong 4: Tang Mang

0 4.16Gisi thiéu 1 4.5 Cdc giai thuat dinh
1 4.2 Mach 40 va mang goi tuyén
tin 0 Trang thdi lién ket
0 4.3 Bén trong bo dinh 1 Véc-to Khoang cach
tuyén la gi? 0 Dinh tuyén phan cap
1 4.4 IP: Internet 1 4.6 Dinh tuyen trong
Protocol Internet
1 Dinh dang géi tin o RIP
0 Ddnh dia chi IPv4 o OSPF
1 ICMP o BeP ,
1 IPvé 0 4.7 Dinh tuyén quang ba

va gtii nhiéu dich



Tong quan vé kien trdc Bo Dinh Tuyén

Hai chuc nang chinh cia BBT:
0 chay giai thuat/giao thac dinh tuyén (RIP, OSPF, BGP)
0 chuyén tiép cdc géi tin tir dau vdo t6i dau ra

input port
I:ll I—F I——-
o

input port

—EH I

output port

switching

fabric

output port

A

[ M

routing
processor
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Chic ndng clia cong vao

_ data link
line processing
termination (protocol,

lookup,
forwarding

queueing

switch

fabric

decapsulation)

Tang vat ly:
hhan cac bit ]
Ting lién két: chuyén mach ko ‘rﬁp trung:
& chuong sau 0 cho dich dén cua géi tin, tim cong ra str

dung bang chuyén mach ‘rr'ong bo nhd cua
cong vao

0 muc tiéu: hodn thanh xu ly & cong vao véi
'toc do du'cmg Truyen

0 xép hang: néu toc d¢ t6i cua géi tin nhanh
hoh toc do chuyén tiép vao co cau chuyén

mach
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Ba loai co cau chuyén mach
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Chuyén mach thdng qua Bo Nhé

BDT thé hé dau tién:

7 mdy tinh truyen thong véi co che chuyén mach dusi
su dieu khién truc tiép ctia CPU

1g6i tin duge chép vdo bd nhé hé thong

1 van toc bi han ché bai bdng thdng cua by nho (Moi
goi di qua mach bus 2 hai lan)

Input Memory

Output
Port Port

System Bus
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Chuyén géi thdéng qua
mach dan Bus

[ géi tin di tir b nho cua cong vao toi
bo nhé cua cong ra thong qua mot
mach chia sé (shared bus)

0 tranh gidnh bus: toc @6 chuyén mach
bi han ché boi bang thong cua bus

1 32 Gbps bus, Cisco 5600: van t6c
via phai cho cac BB T truy cap va xi
nghi¢p
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Chuyén mach thdng qua mot Mang Lién
Két Lan Nhau

0 khic phuc duoc han ché bdng thdng cua bus

[ thict ke cao cap: chia géi tin thanh nhing 6 d6 dai
xdc dinh, chuyén cdc 8 dé qua co cau c/mach.

1 Cisco 12000: chuyén 60 Gbps thdng qua mot mang
két noi lan nhau
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Cong ra

switch queuing: data Iink
) buffer processing ine
fabric (protocol M g
management ) termination
decapsulation)

0 S nho fam dién ra khi cdc géi tin dén tir co cau
c/mach nhanh hon t6c do truyén tai

0 Nguyén ly lip biéu (scheduling) s& lua chon gitta
nhitng géi tin dang xép hang dé truyén tai
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Xép hdng & Cong Ra

=
= . *| — - - :
= Switch v = Switch : T
Fabric Fabric
i N —_— - e [e— »
- - —_ > —{ . o
Qutput Port Contention One Packet
al Time ! Time loter

0 nhé tam khi ma toc do t6i vuot qud toc do cua
duong di ra

0 xep hdng (tre) va mat goi ld do trdn bo nho tam cia
cong ra/

Network Layer 4-28



Nhé tam bao nhiéu thi du?

0 RFC 3439: bo nhé dém trung binh bing RTT
“trung binh" (khoang 250 msec) nhan véi
bdng thdng cua lién két C

0 vd, € = 10 Gps :bd nho 2.5 Gbit

0 Gié tri khuyén cdo: véi Nludng, bo nhé tam

bing RTT-C
IN
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Xép hdng & cong vdo

0 Co cau ¢/m cham hon toc @6 cong vao -> xép hang ¢é
thé xay ra & cong vdo

0 Khéa dau- hang (HOL blocking) : géi tin xép & dau dong
ngan cdc gm khac di chuyen vé trudc

0 db tré xép hang vd mat goi la do tran bo nhé tam o
cong vao!

] % —% switch -

output port contention green packet

at time t - only one red experiences HOL blocking
packet can be transferred
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Chuong 4: Tang Mang

0 4.16i6i thieu 1 4.5 Céc giai thuat dinh
1 4.2 Mach ao va mang goi tuyén
tin 0 Trang thdi lién ket
0 4.3 Bén trong bo dinh 0 Véc-to Khoing cdch
Tuyén ld gi? 0 Dinh tuyén phan cap
0 4.4 IP: Internet 0 4.6 Binh fuyen trong
Protocol Internet
0 Dinh dang géi tin 0 RIP
1 Ddnh dia chi IPv4 0 OSPF
1 ICMP 0 BGP |
1 IPvé 0 4.7 Dinh tuyén quang ba

va gtii nhiéu dich



Tang mang cia Internet

Chirc ndng cua tang mang cua mdy tinh, BDT

Tang
Mang

Tang truyén tai: TCP, UDP

G/thic dinh tuyén
*chon duong di
‘RIP, OSPF, BGP

giao thuc IP

-qui tic ddnh dia chi
-dinh dang géi tin
-qui tic xt |i géi tin

giao thuc ICMP
-bdo cdo 15i
-guri tin hiéu t6i bdt

Tang lién két

Tang vat ly
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Chuong 4: Tang Mang

0 4.16i6i thieu 1 4.5 Céc giai thuat dinh
1 4.2 Mach ao va mang goi tuyén
tin 0 Trang thdi lién ket
0 4.3 Bén trong bo dinh 0 Véc-to Khoing cdch
Tuyén ld gi? 0 Dinh tuyén phan cap
0 4.4 IP: Internet 0 4.6 Binh fuyen trong
Protocol Internet
0 Dinh dang gai tin 0 RIP
1 Ddnh dia chi IPv4 0 OSPF
1 ICMP 0 BGP |
1 IPvé 0 4.7 Dinh tuyén quang ba

va gtii nhiéu dich



Dinh dang gdi tin IP

phién ban
giao thic IP
do dai

mao déu(by’res)\
“loai" dit lieu —

thoi gian song _|

giao thuc tang trén

32 bits > tong d¢ dai
goi tin (bytes)

head.| type of
service length

dung cho
chia khiac/

—

16-bit identifier-

ghép khiic

’rlme to | upper
" live { layer checksum

/.’:2 bit dia chi IP nquon

/

32 bit dia chi IP dich

Tly chon (néu cd) vd, tem thoi

chi phi cho TCP?
0 20 byte cua TCP
0 20 byte cua IP

0 =40 bytes + chi
phi cho mdo dau
cua u/dung

diém, luu
duong di,
danh sdch bdt
s€ di qua.

dir lieu
(do dai bat ki,
thdng thuong la mot
khic TCP hoac UDP)
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Chia khuc & ghép khic IP

[ lién ket trong mang cé kich
thuéc truyen tai 16i da MTU -
la kich thudc 16n nhat cé thé
cua mot khung dit liéu lop lién
két.

0 cdc loai lién két khdc nhau
s& c6 MTU khdc nhau

0 goi tin IP I6n dugc chia ra
(“chia khuc")

0 mot goi tin tré thanh vai
goi tin (fragment)

0 chi “gh’ép khic" tai dich
dén cuoi cung

0 cdc bit trong mao dau IP
duoc dung d¢ xdc dinh va
sap tht tu cdc khic

su phan khic:
vao: mot goi tin lon
ra: 3 g6i nho hon
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Phan khic & ghép khic IP

length | ID [fragflag |offset I
Vi du =4000({=x| =0 =0
1 goi fin 4000 byte Mot goi tin 16n bi chia thanh
0 MTU = 1500 bytes vai géi tin nho hon

fragflag
=1 =0

fragflag |offset
=X ez e ..:185

fragflag |offset
=0 =370

N N
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