NGUYEN LY

g CHUYEN MACH GOI

(Principle of Packed Switching)




NOi dung

= Khai niém chung.
=« Mang chuyén mach géi X.25.
x Internet.
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Khai niém chung

O CQ SQ’ .
= Cau truc cg ban.
= Kénh logic.
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Cd sq

=DU I|eu dudc chia thanh nhleu gO|
nho cé chiéu dai thay d6i, mdi goi
dugc gan thém dia chi cung nhiing
théng tin didu khién can thiét.

=Cac gdbi khi di vao trong mot node
dudc luu vao trong bo dém cho dén
khi dugc xr ly, sau dé x&p hang
trong hang dgi chd dén Iic cd thé
dugc truyén trén tuyén ti€p theo.

=Viec luu trr goi tai moi node gay
néen tré nhung_ dam bao viéc truyén
dan khéng I0| va phudng phap
truyén nhu vay goi la phuong thic
tich luy trung gian (store and
forward).

Switching Engineering

Hinh 3-1 Mang chuyén mach goi
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Cau truc cg ban

= DTE: Data
Tterminal Equipment.

= DCE: Data Circuit
Terminal Equitment.

= PSE: Packet
Switching Exchange.

= MMC: Network
Management Center.

Hinh 3-2 Cac thanh phan co ban ctia chuyén mach goi
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Kénh logic

=sKénh ndi da dudc thiét Iap la kénh logic vdi cac loai sau tuy thudc vao cac
hinh thai dich vu.

= Kénh ao (VC: Virtual Circuit)

=NOi két logic cua kénh truyén dugc thiét 1ap trudc khi truyén cac goi goi la
kénh &o VC. Kénh o VC gan giéng nhu chuyén mach kénh va kénh ao sé
dugc giai phdng khi két thic qua trinh chuyén tin.

=Cung mot thai gian thi mot PSE cd thé cd nhiéu VC dén mdt PSE khac.

= Kénh ao vinh vién PVC (Permanent Virtual Circuit)

=PVC la phuong thuc thiét 1ap kénh ao cb dinh gilra hai thué bao cho du co
truyén dit liéu hay khong.

=PVC c6 thé dugc xem nhu viéc thué kénh riéng, trong ki€u nay thi kénh
dan dugc thiét 1ap mot [an & thdi diém khdi tao va sé dudc gidi phong khi
hét nhu cau su dung dich vu (hgp dong).
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Kénh logic

Call Regest

P3E I

Hinh 3-3 Kénh ao
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Kénh logic

= DG Datagram

= Khong nhu kénh ao, phucong phap nay khong can thiét lap kénh logic
cho cac user.Cac goi dugc doi xir mot cach doc lap. PSE sé dua vao dia chi
dich ma dinh tuyén tdi dich thich hgp cia goi. Nhu vay, kha nang cac goéi cua
cung mot ban tin sé€ di bang nhiéu dudng khac nhau.

= Kiéu nay thich hgp ddi vai cac ban tin ngan, véi cac ban tin dai thi phai
mat nhiéu lan dinh tuyén, thdi gian truyén trung binh cia mét ban tin la I6n
va khong hiéu qua.

= Chon nhanh (Fast Selection)

= La su két hgp gilia VC la DG dé tan dung cac uu diém cla hai hinh thai
dich vu nay.

= Goi dau tien la DG, néu ban tin gom nhieu goi thi no thi€t lap kénh logic
dé cac goi sau la VC.
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Mang chuyén mach gdi X.25

» Gigi thiéu.

» Dac diém.

» TO chirc phan Iép cua X.25.
» Bao hiéu trong X.25.
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Gigi thieu

= X.25 ITU-T la giao thuc truyén dong bo qua giao ti€p DTE va
DCE.

= Nhiém vu cla mang la chuyén cac gdi dén dich ding th tu’ va
dung dia chi.

= D& dam bdo khéng 10i trong gdi nhan dugc & dich, X.25 tién
hanh phat hién va hiéu chinh 10i.

()

DCE Public Data DCE

DTE Network DTE
X.25 X.25

Hinh 3-4 Mang X.25.
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V) - N\
o« Dac diem
= Phu hdp trong mdi trudng truyén dan chat lugng kém.

= Bang thdng han ché, t6c dd chudn cla X.25 1a 64kbps, tuy
nhién, ngay nay co mot s6 mang X.25 co6 bang thong dén 2Mbps.
Bang 3-1 Cac dic diém cd ban clia mang X.25

Ki€u truyén GOi

Dang dich vu D{r liéu

Bang thong t6i da 2Mbps

Kénh logic VC, PVC

Bao hiéu UNI X.25

Bao hiéu NNI X.75

Kha nang di dong X.25 trong mang di dong
Internet Co ho trg
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T6 chirc phan I6p clia X.25

X.25 tuong Ung vai 3 I16p thap nhat cua mo hinh OSI.

= Ldp 1:L8p tuyén vat ly, DTE va DCE, st dung X.21 va X.21bis.
= LAp 2: L8p tuyén dit liu, dam bao viéc truyén dan khong 6i.
= Ldp 3: L8p mang, danh dia chi va dong godi thong diép.

X 25 laysr 3 intemal network profocol
nefwork profocol {such as X.75)

Transmissian Link protocal layer 2
link {physicall

Hinh 3-5 Phan I6p X.25
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T6 chirc phan I6p clia X.25

Ban tin dugc thi€t bi dau cudi phan thanh cac godi co chiéu dai va

thong tin dia chi.

Cac 90| dugc dong lai thanh cac khung, vGi cac thong tin bo trg
cho viéc truyén dan khdng I6i.

Cac khung dugc truyén trén mdi trudng truyén dan

Chanmnel
allocation

(“Multiplexing”)

Frame structure

Bit stream

Multiple logical channels

IZ_ZI -
rarmms

I

Bils

Channel
allocation

Bit stream

Fhysical connection

Hinh 3-6 Kénh logic trong X.25.

Switching Engineering
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T6 chirc phan I6p clia X.25

= LOp 1- Lép vat ly:

= Dinh nghia cac van dé nhu bdo hiéu dién, cac kiéu cla cac bd dau
chuyén.

= Giao thuc X.21 dung cho ndi két s6, X.21bis dung cho tucng tu.

= LAp 2 - Lap tuyén dir liéu:

= Cung cip dudng thong tin cd diéu khién, dam bao khdng 16i khi
van chuyén gdi tir I8p 3. Tao diéu kién cho 16p cao hon cling nhu
I6p thap hon dé diéu khién lubng.

8 16 8or16 8 8

F |FCS| Information field C A F

F = flag, FC5 = frame check sequence, C = check, A = address
Hinh 3-7 Cau truc khung X.25
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T6 chirc phan I6p clia X.25

= Cac loai khung:

Thiet lap tuyén,

DTE DCE DISC dugc phat
--------- Phat theo chu ky.
Thu DISC -~ 14— DISC  Tuyén dugc khéi
Phat UA +-+e:=- dong bang UA.
Dhit SABM-seene B BEEEEELE » ThuUA Néu sau UA 1|4
at -} b Thu SABM SABM thi chuyén
......... Phatya S2n9. giai  doan
ThuUA  eeeeee! < c[v\uyen’tm’va gai lai
B L bang dap ung UA.
Tqang thai chuyen tin Yéu cau giai phéng
Phat DISC:+-=+-- Ilaéng DISC va dap
B o RECEELLE » Thu DISC (rng bang UA.
......... Phat UA
Thu UA > YTy 4

Hinh 3-8 Vi du chuyén khung
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T6 chirc phan I6p clia X.25

=Cac loai khung (tt):

« Khung I: Khung tin, day la mét khung |énh, dung dé chuyén tin cho giao
thirc cap cao han. Khung nay co chira so thd' tu khung.

me Khung S: Khung giam sat, la khung Iénh hoac khung dap Ung, li€én quan
dén viéc didu khién ludng trong khung tin va khic phuc 16i truyén do hong
khung. Bao gom cac khung sau: RR (san sang thu), RNR (chua s3n sang
thu), REJ (khdng chap nhan). Cac khung nay déu chlra s6 thir tu khung va
sir dung trudng nay dé diéu khién cho khung tin.

=» Khung U: Khung khong danh s8, dung dé khdi tao dinh tuyén va béo
cao cac pham vi giao thic. Bao gom: SABM (thi€t lIap phuong thuc can
bang khong dong bo - khung 1énh, DISC (giai tod tuyén ndi) — khung I€énh,
DM (phuong thic khong dau nd6i) — khung dap U'ng, UA (xac nhan khong
danh s6) — khung dap ung, FRMR (khéng chap nhan khung) — khung dap
rng.
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T6 chirc phan I6p clia X.25

= LSp 3- L6p mang:

Thu'c hién cac chuc nang sau:

m e Piéu khién PVC.

= + Diéu khién VC vdi kiéu danh dia chi diém tdi diém.

= « Dinh nghia cac dang goi khac nhau cho qua trinh diéu khién
dif lieu (thié€t lap, giai phong).

= * Ghép cac kénh logic vao kénh vat ly.

= + Diéu khién ludng va diéu khén 16i cho cac kénh logic dua vao
sO th(r tu cac goi.

= « Trao ddi thdng tin vé kich thudc géi clia hai DTE.
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T6 chirc phan I6p clia X.25

GFI+LCGN LCN PTI Thoéng tin

< >

header
Hinh 3-10 Khudng dang goi I16p 3
Phan header bao gom 3 byte:

= GFI (General Format Identifier) dinh danh khudng dang chung, chi thi
dang thdc chung cho phan thong tin.

= LCGN (Logic Channel Group Number) dia chi nhom kénh logic, gom 4

bits cung vdi LCN (Logic Channel Number) dia chi kénh logic tao
thanh VCI (PCI).

= PTI (Packet Type Identifier) dinh danh ki€u goi.

Phan thdng tin cd kich thudc thay déi, chlra thdng tin cta dif liéu
hodc bao hiéu.
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T6 chirc phan I6p clia X.25

Cac kiéu goi théng dung:
. e Cac gaoi thiét lap va giai phdng cudc goi:
o  Call Request.
= 0 Call Accepted.
= 0 Clear Request.
e Cac goi so liéu:
= 0 Data Packet.
. e Cac goi ngat:
= O Interrupt Request/ Interrupt Confirmation.
. e Cac goi tai lap:
= O Restart Request/ Restart Confirmation.
= +  Cac gdi diéu khién ludng:
Check (kiém tra).
RR (san sang).
RNR (chua san sang, ban).
REJ (khdng chap nhan, phat lai).
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Bao hiéu trong X.25.

= Xét 2 thué bao A va B dudc ndi vdi nhau qua cac PSE trong mang
chuyén mach X.25.

= Dudng dan dugc chon cho tat ca cac gdi tir DTEA dén PSE1, qua
PSE2 dén DTE3 nhu hinh vé.

DTEB

Hinh 3-11 Thué bao A va B n6i v3i nhau qua cac PSE trong mang
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1. Call phase

2. Transfer
of data

3. Clearing

DTE A

PSE 1

Bao hiéu trong X.25.

PSE 2 DTE

. _E:-nglr.f--ﬂ?thpﬂ
— e e —_— — 'llm-"ﬂl'?:'n'.l'l'gr,qll:n'
——— -h
vl e e e— — —_—
lg === Cail accept
Oaia
Ackpow: —i-
Daia *r&ﬁg‘lﬂ-‘-
o Acknow i
s |edge.
mnm&'lﬂ'ﬂﬂ'ﬁlﬂe_ﬂ - —
ol window Acknowledgement, _
of wirdow
—— ‘E_':""?f request
— = =] —-_ L __':}"_"-"-_"-f'l';'?r:'.li:'a,r.i.:-_._.-r
Gl contmaton ==
il — T ,mgd.r confirmation |
- — -

Hinh 3-12 Bao hié€u gilra hai thué bao
Switching Engineering
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Internet

= Nguon goc va khai niém.

= Cac giao thuc cua Internet.

= Khuong dang gai tin TCP/IP.
= Pia chi IP.

= Chu'c nang TCP/IP.
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Nguon goc va khai niém

Nam 1969, ARPANET ra ddi, gom 4 tram két ndi v&i nhau vai giao
thirec diéu khién mang NCP (Network Control Protocol).

V&i nhitng han ché& ctia NCP nén thap ky 70, TCP/IP dugc phat trién
thay NPC trong ARPANET.

Pén nam 1990, Internet that su’ ra dGi va dugc IETF(Internet
Engineering TaskForce) chuan hoéa va phat trién mot cdch manh mé
trong nhirng nam gan day.

Internet bao gom nhiéu mang cuc bd LAN (Local Area Network),
mang khu vuc do thi MAN (Metropolitian Area Network) va mang dién
rong WAN(Wide AreaNetwork) ndi vdi nhau bdi mot backbone. Cac
LAN, MAN va WAN cé thé 1a mang cla cac trudng dai hoc, doan thé,
doanh nghi€p, nha cung cap dich vu vung, quoc gia... Backbone
Internet bao gom mot s6 nuGc va cac nha cung cap dich vu Internet
ISP (Internet Service Provider) toan cau nhu AT&T WorldNet, Global

Crossing, Sprint va UUNet.
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Nguon goc va khai niém

=sMOt mang clia ISP bao gdm cac diém hién dién POP (Points of
Presence) va cac tuyén lién noi gitra cac POP.
=AR (Access Router) ndi vdi cac khach hang truy cap tu xa

=BR (Border Router) ndi vdi cac ISP khac.

=sHR (Hosting Router) va cac Web
Server (vi du Yahoo), cac router
trung tdm CR (Core Router) dé ndi
v3i cac POP khac. CR chuyén luu
ludng dén cac CR khac cho dén
POP dich.

=Cau truc cac POP thudng doi xUng
va dugc ndi vong ring dé tang do
tin cay.

CR1 CR2 l——

AR1 BR1 |

POPZ POP1

Hinh 3-13 Phan tiéu biéu cua ISP
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e

Cac giao thuc cua Internet

Signalling

HTML
SMTP I

POP, IMAP ‘FI'FI HTI'FI
‘#

Protocols
DNS I‘ RTP I (e.g. ISUP)
UDP I SCTP I

S (5 > osr o |

Hinh 3-14 Cac giao thirc TCP/IP

UDP: User Datagram Protocol.

ARP: Address Resolution Protocol.
FTP: File Transfer Protocol.

SMTP: Simple Mail Transfer Protocol.
TFTP: Trivial FTP.

BGP: Border Gateway Protocol.

RTP: Real Time Protocol.

SNMP: Simple Network Management Protocol.
ICMP: Internet Control Message Protocol.
NFS: Network File Server.

RPC: Remote Procedure Call.

RIP: Routing Information Protocol.

OSPF: Open Short Path First.

DSN: Domain Name System.
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Cac giao thuc cua Internet

TCP va UDP cung cap kha nang cho may chu phan biét gitra cac
'ng dung qua s cdng cla no.

TCP cung cap cac Ung dung tin cay, phan bo lién tuc cua di liéu,
ngoai ra, nd con cung cap kha ndng diéu khién ludng thich hop,
phan doan, két hdp va uu tién cho cac ludng dir liéu.

UDP chi cung cap kha nang datagram khéng xac nhan, giao thuc
khong két ndi, phu hgp vai cac ing dung RTP.

Ung dung FTP cung cap viéc ding nhdp, thao tic thu muc,
chuyén file mot cach an toan.

TELNET cung cap kha nang dang nhap dau cudi tu xa.
SNMP ho trg thiét bi cau hinh, phuc hdi dif liéu va canh bo.
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Cac giao thuc cua Internet

TFTP cung cap phién ban don gian cia FTP dé s dung tai nguyén
it hon.

RPC cho phép cac thu tuc chay trén may tinh giao ti€p vdi cac
may tinh.

NFS phan phoi va cung cap tap tin dung chung trong moi trucng
mang.

Cac router gdi cac thong diép diéu khién va thong bao dén cac
router khac st dung ICMP. ICMP con cung cap mot chirc nang ma
user co thé gai Ienh “ping” dé kiém tra noi két dén mot dia chi IP
khac.

ARP ndi truc tiép vai I6p tuyén dir liéu dé anh xa dia chi vat ly dén
dia chi IP.

Cac giao thuc dinh tuyén trao dbi bang dinh tuyén va théng tin
cau hinh véi cac router khac trong mang.
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Khuong dang goi tin TCP/IP

4b 8b 16b
Ver ]I—IL ToS Total Length
Id Flags| Fragment Offset
TTL Protocol Header Checksum
Source Address 208
Destination Address ¥
Options + Padding
«3bo]
Hinh 3-15 Khuong dang datagram IP.
=Ver: 4 bits, chi phién ban hién tai cua IP dudc cai dat.

«IHL: Internet Header Length 4 bits, chi d0 dai phan dau cua
datagram dugc tinh theo dan vi tir mot tir =32bit. DO dai tdi thiéu 13
5 tu.

=TOS: Type of Service 8 bits, dac ta vé tham s0 dich vy, quyén uu

tién, do tre, thong lugng va do tin cay.
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Khuong dang goi tin TCP/IP

sTotal Length: 16 bits, chi d6 dai toan bd datagram ké ca phan
header tinh theo byte.

=Indentification: 16 bits, cling vGi cac tham so6 khac nhu Source
Address va Destination Address, tham s6 nay dugc dung dé dinh
danh duy nhat cho mét datagram trong khoang thai gian n6 van con
trén mang.

sFragmentation Flag: Gom 3 bits, nhu sau:

- - Néu DF=1 nghia la datagram khong bi phan manh.

- - Néu DF=0, cho thdy rang router hodc host c6 thé phan manh
datagram IP. Néu MF=1 nghia la bén thu cé nhiéu phan manh dua
dén.

- Néu MF=0 nghia la day la phan manh cudi cung.
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Khuong dang goi tin TCP/IP

= Fragment Offset: 13 bits, chi vi tri cac doan phan manh trong
datagram, tinh theo don vi 64 bits.

= Time to Live: 8 bits, quy dinh thai gian ton tai cua datagram trong
Internet dé tranh tinh trang mét datagram ton tai qua lau trén mang.

= Protocol: 8 bits, chi giao thiic tang k€ ti€p sé nhan vung dit liéu &
tram dich.

= Header Checksum: 16 bits, ma kiém tra 16i 16 bits theo phuong
phap CRC, chi kiém tra cho vung header.

= Options: DO dai thay doi, khai bdo cac tuy chon do ngudi gdi yéu
cau.

= Padding: D0 dai thay doi, vung dém, dugc dung dé dam bao cho
phan headerludn két thic ¢ muc 32 bits.

= Data: PO dai thay doi, vung di liéu, cd d6 dai la bdi sb cla 8 bits,
toi da la 65536 bits.
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Pia chi IP

=Dia chi IP co do dai 32 bits dugc phan thanh 4 vung (moi ving 1
byte), cd thé biéu dién & dang thdp phan, thap luc phan, bat phan
hodc nhi phan. Cach viét pho bién: thdp phan, phan cach gilia cac
vung bang dau cham, vi du : 203.169.0.1.

sMuc dich cta dia chi IP: Pinh danh duy nhat cho mot host bat ky

trén hoat dong lién mang.
0 8 16 24 Decirmal:

o0
Class A |0 Metwork Host 127 255255255

1268.0.0.0-
191.255 2556255

182 0.0.0-
ClassC 110 Metwork Haost 97 IRE 55 I55

224 0.0.0-
ClassD 1110 Multicast I 399 IR I5E 955

240 0.0.0-
ClassE 11110 Reserved I 355 DRE IRE 55

Hinh 3-16 Dia chi IP
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Pia chi IP

=Cac bits dau dung dé dinh danh I6p dia chi.

aL3p A: Dinh danh 126 mang Vvéi tdi da 16 triéu host trong moi mang.
Pugc dung cho cac mang co6 so host I6n.

sLGp B: Binh danh 16384 mang vai t0i da 65534 host trén mang.
sL3p C: Dinh danh tdi 2 triéu mang vai toi da 254 host trén mang.
sL&p D: Dung dé gdi IP datagram multicast.

sLGp E: Du phong.

«Dia chi I6p A dugc s dung bdi cac dai dién chinh phu My va cac
cong ty I6n tu dau. Dia chi I6p B da dugc dung nhiéu, dia chi I6p C
cho phép trong thadi gian ngan nhung qua it host.

sSubnet Mask: Mat na mat con dugc st dung dé xac dinh phan nao
cua dia chi la NetID va phan nao la cua HostID. Vi du I6p A Ia
255.0.0.0, I6p B la 255.255.0.0 va I6p C la 255.255.255.0.

sRouter s€ dung subnetmask dé xac dinh dia chi host va dia chi
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Chuc nang cua TCP/IP

IP cung cdp dich vu phan phé’i datagram khong noi két cho I6p
van chuyén. IP khéng cung cap tinh phan phdi tin cay tu dau cudi
dén dau cudi, diéu khién Iuong, diéu khién 10i ho3c truyén lai ma
dua vao cac chuc nang nay cua TCP.

Chic nang chinh cua IP la cac giao thuc dinh tuyén, cung cap
phuong tién cho cac thié€t bi phat hién topo cua mang cling nhu
phat hién su thay ddi trang thai cia node, tuyén va clia cac host.
Khi bi sy’ ¢6, IP chuyén cac goi vong qua cac dudng dan khac ma
khong xur ly 10i.

IP khong tap trung vao viéc du trir bang thong, no chi tim ra cac

dudng dan co thé dudc st dung. Hau hét cac thuat todn dinh
tuyén s& t6i thi€u hod chi phi 16 trinh.
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