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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10
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NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




GIAO THUC MANG

Giang vién HD: PGS.TS Nguyén Pinh Viét
Nhom thyc hi¢n:
Trinh Viét Diing
Trinh Van Thanh
Hoang Thi Van
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1. GIAO THUC ARP & R-ARP

Khong biét dia
chi IP (cua
MAC=172.16.3.

Khéng biét dia
chi MAC cua
172.16.3.3

Dia chi IP la
172.16.3.3

\
Dia chi MAC la:
0800.0020.111
1

IP 172.16.3.3=?




1.1. GIAO THUC ARP

1.1.1. Khai niém

-ARP la phuong thirc phan giai dia chi dong gitra dia chi
16p network va dia chi 16p datalink. Qua trinh thuc hién
bang cach: mot thiét bi IP trong mang giri mot goi tin local
broadcast dén toan mang Yéu cau thiét bi khac gui tra lai
dia chi phan ctng (dia chi 16p datalink) hay con goi 1a Mac
Address ctia minh.

- Ban dau ARP chi duoc sir dung trong mang Ethernet dé
phan giai dia chi IP va dia chi MAC. Nhung ngay nay ARP
da duoc ung dung rong rdi va dung trong cac cong nghé
khac dua trén 16p hai.



1.1. GIAO THUC ARP

1.1.2. Cau truc goi tin
Co hai dang ban tin trong ARP :

- Mot duoc gui tir nguon dén dich(Request)

- Mot duge giri tir dich t6i nguon(Reply).
Request : Khoi tao qua trinh, goi tin dugc giri tir thiét bi nguon téi thiét bi dich
Reply : La qua trinh dap tra goi tin ARP request, dugc giri tir may dich dén

may nguon

Hardware type Protocol type

HW add length

Protocol add length Opcode

Sender Hardware Address

Sender Protocol Address

Target Hardware Address

Target Protocol Address




1.1. GIAO THUC ARP

1.1.3. ARP cache

Vi ARP la mét giao thire phan giai dia chi dong. Qua trinh
oiri goi tin Request va Reply s€ tiéu ton bang thOng mang.
Chinh vi vay cang han ché toi da viéc guri goi tin Request
va Reply sé cang gop phan lam tang kha nang hoat dong
cua mang. Tur d6 sinh ra nhu cau cia ARP Caching (Co
dang giong nhu 1 bang tuong rng gitra dia chi phan cling
va dia chi IP)

Co 2 loai ARP cache:

Static ARP Cache Entries

Dynamic ARP Cache Entries



1.1. GIAO THUC ARP

1.1.3. ARP cache
a) Static ARP Cache Entries

Pay l1a cach ma cac thanh phan tuong g trong bang ARP dugc dua vao lan lugt boi
nguoi quan tri. Cong viéc dugc tien hanh mot cach tha cong

Vi du: Cau hinh ARP tinh cho may tinh:

+ Windows XP/2003: arp -S ip_cuia_computer mac cua computer

Windows Vista/2008 : + netsh -c “interface ipv4

+ set neighbors tén card mang ip cuia computer mac cua computer

Uu diém: Doi workstation nén co static ARP entry dén router va file server nam
trong mang. Bi¢u nay s€ han ché viéc giri cac goi tin dé thuc hién qua trinh phan
giai dia chi

Nhugc diém: + Cong viée thiét 1ap duoc tién hanh mot cach thu cong.

+ Khi dia chi IP cua cac thiét bi trong mang thay doi thi s& dan dén viéc phai
thay doi ARP cache



1.1. GIAO THUC ARP

1.1.3. ARP cache

b) Dynamic ARP Cache Entries:

Pay |4 qua trinh ma c4c thanh phan dia chi hardware/IP dugc
dua vao ARP cache mot cach hoan toan ty dong bang phan
mém sau khi da hoan tat qua trinh phan giai dia chi. Chulng
duoc Iuu trong cache trong mot khoang thoi gian va sau do sé
duoc x0a di (duoc luu trir khoang 10-20 phat)

Uu diém: tat ca cac qué trinh dién ra tu dong va khong can

dén su tuong tac cuia nguodi quan tri



1.1. GIAO THUC ARP

1.1.3. ARP cache
Dung lénh dé xem bang ARP cache: arp -a

C:\Windows\system32\cmd.exe

C:\Users\admin>arp —a

Interface: 192.168.158.155 —— Bxb
Internet Address Physical Address

192.168.158.2
192.168.156.18
192.168.158.24
192.168.1568.32
192.168.150.36
192.168.1508.42
192.168.150.48
192.168.1568.54
192.168.150.58
192.168.1560.608
192.168.150.62
192.168.1568.78
192.168.150.98
192.168.1568.92
192.168.150.98
192.168.1568.114
192.168.158.144
192.168.1560.156
192.168.158.157
192.168.1560.159
192.168.150.208
192.168.1560.219
192.168.150.221
192.168.1560.255
224.0.8.22
224.8.8.251
224.0.08.252
224.8.1.134
239.255.255.258

A8-18-dh—82-4d-52
B8-0e—7f—af—-6d—-h8
A0-Bf —fe—25-74-40
B8-Bh—cd-6e—h8—-2c¢c
A8-8f —fe—-3a—aa—3f
B0-0f fe—87-1e—98
B0-Be—-?f-63-8d—-d1
B8-16—-35—-ae—3b—-a?
BB-16—-35—-ae—39-53
B8-21-63-68—-e92-29
A0-Bf —fe—9h—e8-38
B8-0f —fe—3a—a”7?-d?
B0-Be—-?f—f2-f8—e8
B8-0f —fe—3a—a7-926
A0-Bf —fe—85-8d-6hb
B8-0e—7f—-6¢c—81-25
BR-22-5f-12-67-a2
B8-0f —fe—-dl—7e—1e
A0-Bf —fe—d1—-"e—1e
B8-06—1b—c2—-el—£f3
BB-19-66—-32-53-25
B8-08—-aa—8c—he—07
B8-Pe—-?f-64-5f—-dA
ff—ff—ff—ff—fr-£f
A1-080-5e—-00-8B8—-16
#1-00-5e—-00-0B8—-fh
A1-00-5e—-00-B8—fc
#1-00-5e—-00-01-86
A1-00-5e-7?f—ff—fa




1.1. GIAO THUC ARP

1.1.4. Proxy ARP
THI1: Gir1 n01 mang

ARP Request
(Broadcast to ff-ff-ff-ff-ff-ff)

Host A Host B

& 9P

ARP Reply
(Unicast To Host A)




1.1. GIAO THUC ARP

1.1.4. Proxy ARP
TH2: Gui ngoai mang (Thuc trang)
A khéng giri dugc yéu cau tdi B vi thé A khong nhan duogc tra toi tir B

Host A




1.1. GIAO THUC ARP

1.1.4. Proxy ARP
TH2: Gu1 ngoai mang (Giai phap)
Router gu1 cho A dia chi MAC cua chinh Router

Host A




1.1. GIAO THUC ARP

1.1.4. Proxy ARP
TH2: Gur1 ngoai mang
A gu1 goéi tin (request) cho Router sau d6 Router gui lai cho

B va nguoc lai
el el

Transmitting To Host B:

IP Destination Address Is Host B's,
MAC Destination Address is the
MAC address of the router's
ethernetD interface,




1.1. GIAO THUC ARP

1.1.4. Proxy ARP

Vi du: Proxy ARP Allows Router to Respond for Remote Host

Host A Host B

172.16.10.200/24
00~00-0c-94-36-bb

172.16.10.100/16
00-00-0c-84-36-aa

Subnet A €0 172.16.10.98/24
00-00-0c-94-36-ab

172.16.20.99724
el 00-00-0c-94-36-cd

Subnet B

172.16.20.100/24
00-00-0c-94-36-cc

172.16.20.200124
00-00-0c-94-36-dd

Host C Host D




1.1. GIAO THUC ARP

1.1.4. Proxy ARP

Uu diém

Cac router hoat dong nhung céc thiét bi khdng hé cam nhan duogc su
hoat dong ctia n6. Cac hoat dong giri nhan gitra hai thiét bi thudc hali
LAN khac nhau van dién ra binh thuong

Nhuoc diém

Tht nhat, n6 1am ting do phuc tap ciia mang

Néu nhiéu hon mét router két noéi téi hai LAN cing nam trong mot
mang IP, nhiéu van dé co the phat sinh.

Cong nghé nay ciing tao nén nhitng moi NQuy co tiém an vé an ninh va
bao mat, khi cac router dugc cau hinh proxy, tao nguy co vé gia mao
dia chi.

Giai phap: Thiét ké lai topo mang dé chi mot router két noi tdi hai LAN
nam trong mot mang IP.



GIAO THUC R-ARP

- Giao thirc RARP (Reverse Address Resolution Protocol)
la giao thirc nguoc cua ARP, dugc sir dung dé tim kiém dia
chi IP trong Urng véi dia chi vat ly cua thi€t bi mang.

- Pia chi IP cua thiét bi dugc cap bdi moét may chu RARP
trong mang.

- GAi tin RARP c6 khudn dang hoan toan giong véi goi tin
ARP.



2. GIAO THUC BOOTP
2.1. Gidi thiéu

2.2. Cau tric goi tin BOOTP

23. Cach thurc hoat dong BOOTP

2.4. BOOTP Relay Agents



NOI DUNG TRINH BAY

1. GIAO THUC ARP &R-ARP




2.1. GIOI THIEU BOOTP

BOOTP (Bootstrap Protocol): 1a giao thirc mang ma may
client sir dung dé 1ay thong tin can thi€t tir may server.

Pugc sur dung trong tién trinh dau tién cua qua trinh
bootstrap.

St dung UDP 1am giao thirc van chuyén.

Khic phuc 2 han ché cia RARP



2.2. CAU TRUC GOI TIN BOOTP

DA

SA

- 32 bits >
A 0 31
Cpcode Htype HLEN Hops
xid (4)
5ecs (2] flags (2)
i ciaddr (4)
E. yiaddr (4)
= siaddr (4)
@ giaddr (4)
chaddr(16)
sname (64)
file {12B)
Y vend extensions (BOOTP) ar options (DHCF)
. =T
Loe UDF data CRC

header




2.3. CACH THUC HOAT PONG BOOTP

Bao gdom 2 qua trinh: BOOTREQUEST va
BOOTRESPONSE.

BOOTP
server

BOOTP request

BOOTP response

r BOOTP client




2.3.1. BOOTREQUEST

Set destination
address to
255.255.255.255
|
If known set
source IP
address to interface address
_ |
Set port numbers
to 67 and 68
|
Set OP field to 1
|
Set htype to
hardware type for interface
_ |
Set xid to random number

T~

secs is set to the number of
seconds since client boot

|
ciaddr field set
to client IP address

If wanted, set
requested server name

Set requested boot
filename or set to O for default

|

Set vend field to
“magic cookie number”

v

Transmit request




2.3.2. BOOTRESPONSE

If received & UDP port number
not set to 67, discard packet

If server name matches or set
to O processes packet

If server name not local, then
forward

If Ciaddr field set to 0 and no
address found, discard packet

If ciaddr found,
set it in yiaddr

If file name set and server dﬂESI
not have, discard the packet

If filename not set, client, skip
this field

Check and place options
according to Vend field

Set siaddr IP address to
server IP address

Set port number to 68

If ciaddr set, then route back
to client

If giaddr set, route back to
gateway, change port to 67

\

Otherwise, client is local,
transmit packet




2.4. BOOTP RELAY AGENTS

St dung kh1 BOOTP client va server khong cung mang
(tach biét bo1 router).

Giup chuyén BOOTREQUEST va BOOTRESPONSE
thong qua router.



NOI DUNG TRINH BAY

1. GIAO THUC ARP &R-ARP

2. GIAO THUC BOOTP




3. GIAO THUC DHCP
G161 thi€u
Cach thirc hoat dong DHCP
Cac ban tin DHCP
Cap phat dia chi IP

Tra la1 dia chi I[P



3.1. GIOI THIEU

DHCP (Dynamic Host Configuration Protocol): cau hinh
dia chi IP dong cho may DHCP client khi két n61 mang.

Cau tric goi tin cia DHCP giong BOOTP.



3.2. CACH THUC HOAT PONG

Hoat dong dua trén mo hinh client-server (qua trinh
tuong tac gitra client va server).

DHCP
Server
B
-
DHCP Client -
Server
[ DHCP Discover | FFFFFF A

<«—{ DHCP A Offer (IP addr)

< DHCP B Offer (IP addr)
DHCP AACK

| DHCP Request (A)




3.3. CAC BAN TIN DHCP
DHCPDISCOVER
DDHCPREQUEST
DHCPACK
DHCPNAK
DHCPRELEASE
DHCPINFORM

DHCPOFFER



3.4. CAP PHAT DIA CHI IP

DHCP hd trg 3 phuong thitc dé cap phat dia chi IP:

(1). Automatic: dia chi IP dugc gan to1 may client dugce
str dung 1au dai.

(2). Dynamic: dia chi IP dugc gan to1 may client dugc su
dung trong mot khoang tho1 gian xac dinh.

(3). Manual: gan dia chi IP ¢6 dinh cho client .



3.5. TRA LAI PIA CHI IP

Pé dung viéc si dung dia chi IP ma client dugc cép, no
s€ gui ban tin DHCPRELEASE cho DHCP server.

DHCP
Server

rDH{:P Client DHCP

Server

[ DHCP Release [A




NOI DUNG TRINH BAY

1. GIAO THUC ARP &R-ARP

2. GIAO THUC BOOTP

3. GIAO THUC DHCP




4. GIAO THUC ICMP

ICMP = Internet control message protocol
- Hoat dong trén layer 2 - Internetwork trong mo
hinh TCP/IP hoac layer 3 - Network trong mo hinh
OSl.

- Cho phép kiém tra va xac dinh 16i bang cach dinh
nghia ra c4c loai ban tin cO thé sir dung dé xac dinh
xem mang hién tai cO thé truyén dugc goi tin hay
khong.




4. GIAO THUC ICMP

o ICMP duoc dong goi va truyén di nhu thé nao trong
mang?

ICMP
message
P P
header data
Frame Frame Trailer
<= nheader data (if any)




4. GIAO THUC ICMP

o Cau trac thong diép ICMP

8 bits 8 bits 8 bits

Type Code

Rest of the header

Lata section




4. GIAO THUC ICMP

¢ Cac thong diép ICMP thwong gap :

Catelogy Type Desciption
3 Destination unreachable
Error- 4 Source Quench
Reporting 11 Time Exceeded
Messages 12 Parameter Problem
5 Redirection
Query 8or0 Echo Request or Reply

messages 12 or 14 | Timestamp request or reply




www.themegallery.com

4. GIAO THUC ICMP

+» Destination Unreachable

Type: 3 Code: 0to 15 Checksum
Unused (All 0s)

Part of the received |P datagram including IP header
plus the first 8 bytes of datagram data

0 Network Unreachable
| | 1,204
L @ i @ o 0 1 Host Unreachable
@ WE R WNE R2 e
WNE 2 Protocol Unreachable
3 Port Unreachable




www.themegallery.com

4. GIAO THUC ICMP

> Thong diép Echo Request and Reply

Type: 8 or(

Code: 0 Checksum

|dentifier

Sequence numboer

Optional data

Sent by the request message: repeated by the reply message




NOI DUNG TRINH BAY

1. GIAO THUC ARP &R-ARP

2. GIAO THUC BOOTP

3. GIAO THUC DHCP

4. GIAO THUC ICMP




5. TIM HIEU VE WIRESHARK VA DEMO

5.1. Lich sir Wireshark

Gerald Combs 1 nguoi dau tién phét trién phan mém nay. Phién
ban dau tién duoc goi 1a Ethereal dugc phéat hanh nim 1998. Téi nam
2006 6ng va nhom phat trién xay dung mot thuong hiéu méi cho san
pham “Ethereal”, dy 4n tén 1a WireShark

5.2. C4c giao thuc duwogc hoé tro béi WireShark

WireShark vuot troi vé kha ning ho trg cac giao thuc (khoang
850 loai), tur nhitng loai pho bién nhu TCP, IP dén nhitng loai dac biét
nhu la AppleTalk va Bit Torrent



5. TIM HIEU VE WIRESHARK VA DEMO

5.3. Piém manh ciia wireshark

- Than thién vo6i nguoi dung: Giao dién cua Wireshark la mdt
trong nhitng glao dién phan mém phan tich goi dé dung nhat.
Wireshark Ia g dung d6 hoa véi hé thong menu rat ré rang va
duoc bo tri dé hiéu.

- Gig ré: Wireshark 1a mot san pham mién phi GPL. Ban c6 thé
tai vé va str dung Wireshark cho bat ky muc dich ndo, ké ca voi
muc dich thuong mai.

- Ho tro: Cong dong ctia Wireshark 1a mot trong nhimg cong
dong tot va niang dong nhat cia cac duy an ma ngudn mo.

- Hé d1eu hanh ho trg Wireshark: Wireshark ho tro hau hét cac
loai hé diéu hanh hién nay.



DEMO BAT GOI TIN CUA CAC
GIAO THUC ICMP, ARP, R-ARP, DHCP
BANG PHAN MEM WIRESHARK




TONG QUAN GIAO THUC
PINH TUYEN BGP TREN

!'_ ROUTER CISCO

Sinh vién thuc hién : Lé Vii Thang
Gi4o vién huéng dan: Th.s Tran Quang Pat




i 1. Tong quan vé giao thirc BGP

o BGP(Bo[der Gatevyay Protocol) la giao thuc
dinh tuyén nong c6t trén Internet.

= BGP hoat dong dwa trén viéc cap nhét,mét,
bang chira cac dia chi mang va cho biét moi
lien két gilra cac hé tw tri

o BGI? la giao thwre path vector qua trinh dinh
tuyén cua BGP dwa trén cac thubc tinh
(Atribute)



AS1 10.0.0.0/8
A !~ AS1 X
AS 2 10.0.0.0,/8

10.0.0.0/8 AS2,AS 1
AS1 -
AS 4

10.0.0.0/8
AS4,AS2,AS 1

AS 3 ‘
10.0.0.0/8
AS3,AS1

AS S5 )

.

Prefix AS PATH
100008 31

10.0.0.0/8 100008 421
AS5, AS 3, AS 1




i 2. AS va céac thudc tinh cia BGP

2.1 Hé tw tri (Autonomous System)
La mot tap hgp cac mang c¢o cung chinh sach
dinh tuyén va thwong thudc quyén quan ly,
khai thac cua mot chu theé.

2.2 Cac thubc tinh cua BGP

Cac thubc tinh cua BGP dwoc chia lam 4
nhom:



= Nhom well-known mandatory: Nno6m nay la
cac thudc tinh can dwoc biét béi tat ca cac
router va quang ba t&i tat ca cac router

= Nhom well-known discretionary: Nhom nay la
cac thuoc tinh khong bat budc céac router can
biét tuy nhién néu biét cac router sé& co x li

thich hop



+

= Nhom optional transitive : Cac thudc tinh cua
router néu thudéc nhom nay sé dwoc chuyén
tiép néu router khéng hiéu no

= Nhom optional nontransitive: Cac thudc tinh
nay sé khdng dwoc chuyén tiép néu router
khéng hiéu no



+

2.2.1 Thudc tinh WEIGHT

- Pay la trong s6 st dung dé dinh tuyén. N6
co tac dung cuc b trén moi router. Router cé
trong sO weight I&n sé& dwoc wu tién hon
trong viéc lwa tron dwong di

- Thuoc tinh nay do cisco dinh nghia. Trén
cac router gia tri nay mac dinh la 32768



Figure 8-6. WEIGHT Attribute

«
156.26.32.0/24 Best Path
AS_PATH=15 156.26.32.0/24
WEIGHT =0 AS_PATH=345

WEIGHT = 10




+

2.2.2 Thudc tinh Local Preference (LOCAL_PREF)

- Thudc tinh nay thuéc nhém well-known
discretionary.

- LOCAL_PREF la mét s6 32 bit, dwoc str dung trong
moOt AS va co6 gia tri mac dinh trén cac router la 100

- Cac gia tri I|on cua LOCAL_PREF dwoc wu tién s
dung dé dinh tuyén



AS 5
156.26.32.0/24

LOCAL_PREF
DAL Best Path

156.26.32.0/24 156.26.32.0/24
AS PATH=15 AS PATH=345
WEIGHT =0 WEIGHT =0
LOCAL_PREF = 100 LOCAL_PREF __“| OCAL PREF =200



+

= 2.2.3 Thubc tinh AS_PATH

- Thudc tinh nay thuéc nhom well-known
mandatory va dwoc str dung cho viéc chon
tuyén va twong tw nhw viéc dém s hop trong
rp

- AS PATH la mét s6 16 bit chia lam 2 loai:
AS public va AS private

- AS_PATH con dwoc s dung dé chong loop
trong BGP



AS 1
156.26.32.0/24

()

156.26.32.0/24 156.26.32.0/24 156.26.32.0/24
AS_PATH = 1 AS_PATH=21 AS PATH=321



+

s 2.2.4 Thubc tinh MED (Metric)

- Thudc tinh nay thuéc nhém optional nontransitive
va dwoc str dung dé chon tuyén gitra cac AS khac
nhau

- Khac v¢i cac thudc tinh trén MED wu tién cac gia
tri nhd hon khi né dwoc st dung dé dinh tuyén

- Do wu tién dinh tuyén cla thudc tinh nay ding
sau cac thudc tinh Weight, Local_Pref, AS_Path.



graphics/08fig03. qif
156.26.32.0/24

AS 5
156.26.32.0/24




+

= 2.2.5 Thuoc tinh ORIGIN

- Nam trong nhém well-known mandatory :
Thubc tinh nay cho phép xac dinh cac tuyén
dwoc hoc nhu thé nao:

+ |GP: Tw cau [énh network
+ EGP: T mot EBGP hang xom

+ Incomplete : Tuyén dwoc hoc thdng qua
redistribution



+

s 2.2.6 Thudc tinh NEXT_HOP
La tiéu chi dau tién dé kiém tra dieu kién dinh
tuyén. Néu NEXT HOP khong dat duoc tren
moOt router. Qua trinh dinh tuyén sé cham duet

172.16.1.2/30

AS 1

156.26.32.0/24

172.16.1.1/30

156.26.32.0/24
NEXT_HOP = 172.16.1.1



3. Thi€t lap moi quan hé gilra cac
i router trong BGP

= Khi st dung BGP cho viéc dinh tuyén
can chi ré hang xom cho nd. Qua trinh
thiét 1ap moi quan hé véi hang xom va
trao dbi thdng tin dinh tuyén dwoc thuc
hién qua 6 giai doan:




|dle State

Connect State
Active State
OpenSent State
OpenConfirm State
Entablished



» Cau truc cac thong bao trong BGP

] 7 15 23 31

<<€ >

Version

My autonomous system

Hold time

BGP identifier

Opt parm len

Optional parameters

o Thong bao OPEN



15

Unfeasible routes length (2 bytes)

Withdrawn routes (variable)

Total path attribute length (2 bytes)

Path attributes (variable)

Length (1 byte)

Prefix (varnable)

<length, prefix=

Thong bao UPDATE

Unreachable
routes

Path attribute

NLRI
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3

Error

Error subcode

Data

Thong bao Notification




4. Qua trinh dinh tuyén

Incoming

No
update Yes ) Yes} No
s the path accessible s synchronization on”
s the route
No nchronized? .
|
J

Is the next-ho .
router availableg No =

Yes
Consider
attributes

Do multiple paths have
the same weight?

M Brtnn tahla No
| Rouingtable  — pick highest weight

| Net | NM |Metric
XXXX [ XXXX | XXXX

No
Pick highest L.P

Do th

have the same
local

local preference?

Yes

Pick route
Is one of the paths
originated by this router?

No
Pick the shortest AS-pati

Are the AS-paths
the same length?

No

Pick lowest origin code
Is the origin code
the same?

No
Pick lowest value

Is the MED value
the same?

Yes

Pick eBGP path
Is one of the paths
from eBGP?

Yes
Pick shortest path

Is one of
the paths to the next hop
router shorter?

Paths are equal

Is one of the
route older?

Paths are the same age

glect the lowes
BGP router ID

trong BGP



Qua trinh dinh tuyén dwoc thwe hién theo thy
tw cac bwdc sau:

- Uu tién tuyen co thudc tinh WEIGHT cao
nhat (Chi cd tac dung trén router)

- Wu tién tuyén co thudc tinh LOCAL_PREF
cao nhat (Thudc tinh nay cé tac dung trong

moOt AS). Nhirng tuyen khong co thugc tinh
LOCAL_PREF sé c6 gia tri mac dinh 1a 100.

- Wu tién cac tuyén goc (c6 NEXT HOP Ia
0.0.0.0)



= - Ju tién tuyén co6 thudc tinh AS_PATH
thap nhat

= - Uu tién cac tuyén cé ngudn goc thap
nhat theo thi tw wu tién IGP, EGP va
INCOMPLETE

= - Ju tién tuyen cO thudc tinh MED
(metrlc) thap nhat (thudc tinh nay co gié
tri gilra cac AS khac nhau )



= - LU tién cac tuyén EBGP hon so vo&i
IBGP

= - Uu tién nhirng tuyén co IGP metric
th&p nhat dén BGP NEXT HOP

= - Ju tién nhirng tuyén tir BGP router co
RouterID nhé nhat



8/2006 | Chu dé 6. Mang Internet va Giao thirc TCP/IP Chu dé 6

Tong quan vé mang Internet va giao thirc TCP/IP

« Datagram va Virtual Circuits (VC)
« Routing trong mang chuyén mach goi
« Shortest path routing
 Giao thuc IP

v'Internet protocol

v ARP, ICMP

v Internet routing protocols

v DHCP, NAT, mobile IP
 Giao thirc TCP va UDP

v UDP

vTCP
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- Mang chuyén mach goi (packet switching network)
v/ Van dé cua Network layer
0 Can c6 cac phan t&r mang phan tan: switch and router

o Large scale: nhiéu user (con ngudi & thiét bj truyén théng)

o Dia chi hoa va dinh tuyén (addressing & routing)

v Dich vu mang cho tang transport layer: connection-oriented,

connectionless, best-effort

Messages Messages
* ¢ Segments f ¢
Transport g Transport
Layer Layer
Network Network
Service ¢ + ¢ ¢ Service
Network Network Network Network
Layer Layer Layer Layer
Data Link Data Link Data Link Data Link
End Layer Layer Layer Layer End
System A | Physical Physical Physical Physical | SystemB
Layer Layer Layer Layer

(& [
gmn Hanoi University of Technology
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v Chirc nang cua Network layer
o Routing: Co ché dinh tuyén cho cac gai tin trong mang
o Forwarding: chuyén tiép cac goi tin qua cac thiét b mang

o Priority & scheduling: xac dinh trat tw truyén cac géi tin trong
mang

o Congestion control, segmentation & reassembly, security (tuy chon)
v’ Datagram va Virtual Circuit (VC)
o Chuyén mach géi
= Truyén thdng tin qua cac packet (goi tin)
= Kha nang c6 tré ngau nhién va mat packet

= Mdi rng dung c6 yéu cau truyén tin khac nhau

(& [
gum. Hanoi University of Technology Faculty of Electronics and Telecommunications
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v Mang chuyén mach goi
o Truyén céac gai tin gira cac user
o Puong truyén va chuyén mach goi (router)

o Ché db lam viéc

= Connectionless =

= Virtual circuit

v Packet switching — datagram
_ "

o0 Message chia thanh cac packe

—~t+

o Dia chi ngudn va dich dat
’,‘V
<

trong packet header
o Packet c6 thé dén dich

khdng theo trat ty

Faculty of Electronics and Telecommunications

4
Hanoi University of Technology
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v’ Routing table trong mang chuyén mach géi
o Cac tuyén dwoc xac dinh tr bang dinh tuyén
0 Xac dinh chang tiép theo (next hop) di t&i dich qua output port
o Kich thwéc bang dinh tuyén tang theo dia chi dich

o Vi du: Internet routing

v Packet switching — Virtual circuit '

0 Giai doan thiét lap lién két \
(call set-up phase): xac dinh <&
con tré theo dwérng dan trong mang

o Céc packets trong két noi Q
di theo cung dwdng dan Virtual

o Co6 thé thay ddi bitrate, delay circuit

(& [
gum. Hanoi University of Technology Faculty of Electronics and Telecommunications
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v’ Thiét lap lién két

o Théng tin bao hiéu (signaling message) xac dinh lién két va cac
bang khé&i tao (setup table) trong cac chuyén mach

o Céac lién két dwoc xac dinh nho virtual circuit identifier (VCI)

o Khi setup table dwoc thiét 1ap, packet dwoc truyén trén dwdng dan
v' Virtual circuit forwarding tables (VC FT)

o Dau vao ctiia mbi chuyén mach géi c6 FT
o Tim VCI twong trng cho incoming packet

0 Xac dinh dau ra t&éi next hop va thém VCI twong &rng cho dwéng
link

o VC FT cé thé mang théng tin vé& mdc wu tién cta packet, v.v...

ich o | Hanoi University of Technology Faculty of Electronics and Telecommunications
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v Pinh tuyén trong mang chuyén mach géi
o Cbthé co 3 tuyén tlr node 1 t&i node 6: 1-3-6, 1-4-5-6, 1-2-5-6
o Tuyén nao t6i wu nhat? : Min delay, min hop, max BW, min cost
o Thuat toan dinh tuyén
= Truyén nhanh va chinh xac
= Thich t&rng véi thay ddi ctia cau hinh mang (link & node failure)
= Thich &ng v&i sw thay dbi lwu lwong mang tr nguén dén dich
o Centralized vs distributed routing, static vs dynamic routing
v Tao bang dinh tuyén (routing table - RT)

o Can co théng tin vé trang thai link

0 S& dung thuat toan dinh tuyén dé
thdng bao trang thai link: broadcast, flooding !

o Tinhtoan tuyéntheo théngtin: & ===

» Single metric, multiple metric Node
(Switch hoac Router

Wi

!“ = Single route, alternate route
q
sici o | Hanoi University of Technology Faculty of Electronics and Telecommunications
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v Dinh tuyén trong Virtual-circuit (VC) packet network
o Tuyén dwoc xac lap khi khdi tao lién két

o Cac bang dinh tuyén trong cac switch thwc hién chuyén tiép packet
theo tuyén da duwoc xac lap

-

P
-
-
-
-

D

4
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o RT trong VC packet network

Node 1 Node 3
1 Incoming | Outgoing 2 Incoming | Outgoing
___________ Node VCI | Node VCI| ___Z=___1Node VCI| Node VCI
A Node 6
___________ A 1 3 2 T 1 2 6 7 ' '
5 \\? Incoming | Outgoing
A_S513 3 3 1 3 | 4 4 [F=~I2--[Node VCI|Node VCI
3 2| A 1 4 2 6 1 ‘1\\ 3 7| B 8
3 3 A 5 6 7 1 2 3 1 B 5
6 1 4 2 B 5 3 1
4 4 1 3 B 8 3 7
I, I,
I 1
4.[; 2
/[! Node4
Incoming | Outgoing
Node VCI | Node VCI
2 3 3 2
Node 2 3 4 5 5
Incoming | Outgoing L7"--" [ 3 > 5 3 [ Node 5
Node VCI| Node VCI¢™ 3 AN = :
5 5 3 4 *J Incoming | Outgoing
___—— C 614 3 5 " Node VCI|Node VCI
Cr---- é’ 4 3 C 6 4 5 D 2
D 2 4 5 Frmme—
‘é —————— D
* Vidu:VCItt A=> D

TwWA&VCI5S5=23&VCI324&VCI4=25&VCI5=>D&VCI2

A

A
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o RT trong Datagram packet network

Node 1 Node 3
Destination| Next node Destination| Next node
A > 5 1 1 Node 6 B
3 3 2 4 \ Destination| Next node /
4 4 4 4 1 3
5 2 5 6 2 5
6 3 6 6 3 3
| 4 3
| 5 5
|
[ Node 4
I Destination| Next node
|
I 1 1
v Node 2/ 2 >
Destination| Next node 3 3 \ Node 5
/ 1 1 > ° Destination| Next node
C 3 1 6 3 1 4
4 4 2 2 ]
D
5 5 | == === aeamaemaemm e e e 3 4
6 5 4 4
6 6

[sici e Hanoi University of Technology Faculty of Electronics and Telecommunications
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- Pinh tuyén (routing) trong mang chuyén mach goéi
v Pinh tuyén dac biét: flooding va deflection
o Flooding

= Gli goi tin t&i tAt ca cac node trong mang: Khéng can bang dinh
tuyén, st dung kiéu quang ba dé glri cac packet t&i cac nut
mang

» Limited-flooding:
< Time-to-live cho méi gai tin: gidi han s6 chang chuyén tiép

< Tram nguon dién s th&r tw cho mdi packet

4
bk o Hanoi University of Technology
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o Deflection routing

= Network chuyén tiép cac packet t&i cac cong (port) xac dinh

= Néu port nay busy, packet s& dwoc chuyén hwdng téi port
khac

Node (0, 2) = (1, 0)

y 3

rary
Py
7Y

(& ’CIND“’@} o)

Illﬁ.

A
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» Shortest path routing
v' Shortest path & routing
0 C6 nhiéu tuyén két ndi gitva ngudn va dich

o Binh tuyén: chon tuyén két noi ngan nhat (shortest path - SP) thuc
hién phién truyén dan

o Mbi tuyén két ndi gitra 2 node dwoc gan cost hodc distance
v' Routing metrics: Tiéu chi danh gia tuyén
N Destination
o Path length: Tong cost hoac distance
o Cac tiéu chi:
o @ c. Db
= Ppém s6 chang (hop count) \u’®

= Reliability, link reliability, BER

-
-

= Delay Néu D; 1a khoang cach ngan nhat

= Bandwidth t&i dich tlr node i, va néu node |
lién k& nam trén SP = D, = C;; + D,

I
ich o | Hanoi University of Technology Faculty of Electronics and Telecommunications
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v' Cac phuwong an
o Distance vector protocol (DVP)
= Cac node ké nhau trao ddi thong tin vé khoang cach di téi dich
= X4c dinh chang tiép theo (next hop - NH) t&i dia chi dich
» Thuat toan Bellman-Ford SP (phan tan)
o Link state protocol (LSP)
= Théng tin vé link state dwoc gl t&i tt ca cac router (flooding)
= Router ¢c6 thdng tin day du vé cau hinh mang
= SP va NH dwoc tinh toan
» Thuat toan Dijkstra SP (tap trung)
v Distance vector (DV): Vector khoang cach
o Routing table (RT) cho méi dia chi dich: next-node (NN), distance

0 Téng hop RT: Cac node Ian can trao dbi RT, xac dinh next hope

(& [
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v Bellman-Ford algorithm
1. Initialization
= Khoang céach tr node d t&i chinh né: D, =0
= Khoang cach tlr node i batky t¢id: D, = <, i#d
= Node tiép theo chwa dwoc xac dinh: n. =-1,i#d
2. Send step
= Cap nhat DV cho cac node ké bén qua dwéng link truc tiép
3. Receive step
= Tainode i, tim NH c6 khoang cach ngan nhét t&i d
% Dy(d) = Min{C; + D}, i #]

< Thay céap gia tri ¢t (n,, D;(d)) bang gia tri mai (n.”, D;"(d))
néu tim dwoc NN méi

= Quay lai bwéce 2 cho dén khi khdng con thay dbi thém niva

T

4
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Chu dé 6

lteration | Node 1l | Node 2 | Node 3

Node 4 | Nodeb5

Initial (-1, =) (-1,°) | (1, =)

('1! °°) ('1! °°)

Node 2 = Node 6
"2-1-3-6:3+2+1=6
m2-4-3-6:1+2+1 =4
"m2-5-6:4+2=6
Puwdng ndo ngan nhéat?

A
T Hanoi University of Technology

(n, Dy)
= n: NN di t&i dich
= D;: khodng cach ngan nhat

twr node i t&i dich
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Iteration | Node 1l | Node2 | Node3 | Node4 | Node5
Initial (-1, =) (-1, ) (-1, =) (-1, «) (-1, »)
1 (-1,2) | (-1, (6, 1) (-1, ) (6, 2)
2 (3, 3) (5, 6) (6, 1) (3, 3) (6, 2)
3 (3, 3) (4, 4) (6, 1) (3, 3) (6, 2)
4 (3, 3) (4, 4) (6, 1) (3, 3) (6, 2)

A
L Hanoi University of Technology

J

Faculty of Electronics and Telecommunications 1



8/2006 Chu dé 6
o Khi cé 16i mang

Iteration | Node 1l | Node2 | Node3 | Node4 | Node5
3 3,3 | 44 | 61 | 33 | 62
Update 1| (3,3) (4, 4) (4, 5) (3, 3) (6, 2)
Update 2| (3,7) (4, 4) (4, 5) (5, 5) (6, 2)
Update 3| (3,7) (4, 6) (4, 7) (5, 5) (6, 2)
Update4| (2,9) (4, 6) (4, 7) (5, 5) (6, 2)
Update 5| (2,9) (4, 6) (4,7) (5, 5) (6, 2)

A
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 Link-state algorithm
v Qua trinh 2 giai doan

0 M&i node nguén dwoc nhan ban dd (map) cla tat ca cac node khac
va link-state cua mang

o Tim SP trén ban dé tr node ngudn t&i tat ca cac node dich
v Quéng bé thdng tin vé link-state
o Mbi node i trong mang gi¥i quéng ba t&i tirng node mang:
= ID clia node lién ké: N, = tdp hop clia cac node lién ké node i

= Khodng céch t¢i node lién k& cta né {C; | j [N}

Illﬁ.

Ty Hanoi University of Technology Faculty of Electronics and Telecommunications




8/2006 Chu dé 6

v Dijstra algorithm: tim SP theo th tw
o N: tap hop cac node da tim thay SP
o Initialization (Bat d4u v&i node nguén s)
= N ={s}, D, = 0: Khoang cach tlr node s t&i chinh né bang 0
= D, =Cy;, j #s: Khoang cach t&i node lién ke két ndi truc tiép
o Step A (Tim node i gan nhét)
= Tim node ill N sao cho D; = min D; voi jlIN
= Cap nhat node i vao tap hop N
= Né&u N cha tat ca cac node, STOP
o0 Step B (cap nhat minimum cost)
* V6&i moi node jllN, tinh D; = min (D;, D; + Cy)
= Quay lai step A

T

4
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v Thye hién thuat toan Dijkstra
o Vi du: Tim SP cho Node 1

Iteration N D, D, D, Dy D¢
Initial {1} 3 2 5 0 0
1 {1, 3} 3 2 4 00 3

2 {1, 2,3} 3 2 4 7 3

3 {1, 2, 3, 6} 3 2 4 5 3

4 {1, 2,3, 4,6} 3 2 4 5 3

5 {1,2,3,4,5, 6} 3 2 4 5 3

A
T Hanoi University of Technology
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o0 RT cia node 1

Destination| Next node Cost
2 2 3
3 2
4 3 4
5 3 5
6 3 3

o Khi cé link bi hdng

= Router thiét 1ap khoang cach cua link vé « va glvi théng bao
cap nhat sir dung phwong phap flooding

= T4t ca cac router sé tinh toan va cap nhat SP
o Van dé thdng bao cap nhat link cost
= Gan s thir tw cho méi thdng bao vé cap nhat link cost

= Kiém tra mdi théng bao dén. Néu 1a théng bao mai, cap nhat va
gli quang ba. Néu la thong bao ci, gwi lai theo link dén

bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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v Source routing
o Source chi dinh tuyén cho cac packet
= Strict: Source chi dinh tat ca cac node cho packet

= Loose: Chi mét phan cac node dwoc chi dinh

Destination

[sici e Hanoi University of Technology Faculty of Electronics and Telecommunications
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* Internet protocol (IP)

v’ IP packet header: ti da 20 byte, trwdng option khéng qua 40 byte

0 4 8 16 19 24 31
Version IHL Type of Service Total Length
Identification Flags Fragment Offset
Time To Live Protocol Header Checksum

Source IP Address
Destination IP Address
Options Padding

4
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0 4 8 16 19 24 31
Version IHL Type of Service Total Length
Identification Flags Fragment Offset
Time To Live Protocol Header Checksum

Source IP Address
Destination IP Address
Options Padding

= Version: IPv4

» Internet Header Length (IHL): D6 dai IP header tinh theo 32 bit/word
= Type of Service (ToS): Mirc wu tién cho packet tai méi router.

= Total Length: Sé byte cac IP packet, bao gdm header va data (< 65536)

= |dentification, Flags, Fragment Offset: St dung trong fragmentation
va reassembly

bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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0 4 8 16 19 24 31
Version IHL Type of Service Total Length
Identification Flags Fragment Offset
Time To Live Protocol Header Checksum

Source IP Address
Destination IP Address
Options Padding

= Time To Live (TTL): S6 chang t6i da cho mdi packet dwoc phép di qua
< Qua moi router trén dworng téi dich, TTL gidm 1 don vi

< Néu TTL dat gia tri O trwéc khi t&i dich, router hay IP packet, giri
théng bao 16i t&i ngudn
» Protocol: Bao cho layer phia trén IP data trong packet tai dich
% TCP (6), UDP (17), ICMP (1)

= Header Checksum: Kiém tra tinh chinh xac clia IP header nhan dwoc

= Source IP, Destination IP address: Dia chi IP cta tram nguén va dich _

4
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0 4 8 16 19 24 31
Version IHL Type of Service Total Length
Identification Flags Fragment Offset

Time To Live

Protocol

Header Checksum

Source IP Address

Destination IP Address

Options

Padding

= Option: cé dd dai thay dbi, cho phép packet yéu cau mot sb tuy chon
dac biét - mdc bao mat, timestamp cho packet tai moi router

= Padding: dam bao header la sd nguyén 1an cac tir 32 bit

T Hanoi University of Technology

Faculty of Electronics and Telecommunications
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v X ly IP header

o Kiém tra do chl’nh xac cua IP header théng qua tinh toan Header
Checksum, dong thoi kiem tra tinh hop 1€ cua cac triwdng trong
header (IP version, length, ...)

0 Xac dinh chang tiép theo sir dung bang dinh tuyén
0 Cap nhat cac trwéng can thiét: TTL, header checksum, ...
v' Phwong phap dia chi hoa IP

0 Mbi tram cé dia chi IP 32 bit duy nhat: NetID, hostID

o NetID la duy nhat, dwoc st dung trong dinh tuyén, dwoc quan ly béi
= American Registry for Internet Numbers (ARIN)
» Reseaux IP Europeens (RIPE)
» Asia Pacific Network Information Center (APNIC)

o Méi lién két vat ly st dung dia chi vat ly duy nhat; multi-home host

!“ o Biéu dién trong hé 10 cho méi octet (VD: 128.10.1.2)

A
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v' Phan I&p dia chi IP
Class A 7 24

0 NetID HostID

= T6i da 126 mang véi tdi da 16 triéu host / mang: 1.0.0.0 dén 127.255.255.255

Class B 14 16

1|0 NetID HostID

= T6i da 16382 mang véi tdi da 64000 host / mang: 128.0.0.0 : 191.255.255.255

Class C 21 8

1(11]0 NetID HostID

= THi da 2 triéu mang v&i tdi da 254 host / mang: 192.0.0.0 : 223.255.255.255

Class D 28
1({1111(0 Multicast

!w = T6i da 250 triéu multicast group: 224.0.0.0 : 239.255.255.255

ich o | Hanoi University of Technology Faculty of Electronics and Telecommunications
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v Mot sb dia chi IP dac biét

00...00 00...00 This host (used in booting up)

00...00 Host A host in this network

11...11 11... 11 Broadcast on a local network
NetID 11...11 Broadcast on a distant network

v Dia chi IP dac biét dung trong mang riéng (private IP address)
o Router trong mang chung tir chdi packet vé&i cac dia chi IP nay
o0 Range 1: 10.0.0.0 = 10.255.255.255
o Range 2: 172.16.0.0 - 172.31. 255.255
0 Range 3: 192.168.0.0 — 192.168.255.255 (Home LAN)

o Network Address Translation (NAT): chuyén dbi IP riéng va
toan cau

A
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v Vi du: IP addressing

128.135.40.1 128.140.5.40

| Interface address |
— Interface address

128.135.10.2 128.140.5.35

Network \—.|/ Network
128.135.0.0 Router 128.140.0.0
_ ]
] =
128.135.10.20
128.135.10.21 128.140.5.36

o HostID = all 0: tham chiéu t&i mang dwoc chi ra b&i NetID
o HostID = all 1: truyén quang ba packet trong mang v&i NetID

4
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v Dia chi hda mang con (Subnet addressing - SA)
0 SA sl dung cau tric mang & mic thap hon trong mang hién tai
o Trong subt déi véi mang & bén ngoai
o Pon gién hoa viéc quan ly nhiéu mang LAN

o Mé&t na (masking): st dung dé xac dinh s6 mang con (subnet)

Dia chi IP (I&p B) 1[0 NetID HostID

Dia chi subnet 1|0 NetID SubnetID | HostID

4
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v'Vi du: 1 t6 chire ¢6 dia chi IP I1&p B véi netlD: 150.100.0.0 (16 bit hostID)
o Tao cac mang con co tdi da 100 host/subnet
= 7 bit: vira dG cho mbi subnet dat s6 host yéu cau
» 16 — 7 = 9 bit: subnetID
o Ap dung subnet mask cho dia chi IP dé& tim mang con twong (*ng
o Vi du: Tim subnet cho dia chi IP 150.100.12.176
o Pia chi IP: 10010110 01100100 00001100 10110000

o Mask: 111111171 2111722171 11112211 10000000
o AND: 10010110 01100100 00001100 10000000
0 Subnet: 150.100.12.128

o Broadcast subnet: 150.100.12.255
0 Cac host két ndi vao subnet: 150.100.12.129 — 150.100.12.254

o Céc router chi sir dung dia chi subnet bén trong té chirc nay

(& [
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v Vi du: Gia st 9 bit subnetID va 7 bit hostID

H1 H2
150.100.12.154 150.100.12.176

150.100.12.128

Dest.: 150.100.15.11

150.100.12.129

150.100.0.1
.. +—R1
Téi mang
Internet 150.100.12.4 H3 H4
150.100.12.24 150.100.12.55
150.100.12.0 150.100.12.1
IP 10010110 01100100 00001111 00001011 R2 HE
Mask 11111111 11111111 11111111 10000000 150.100.15.54 150.100.15.11
AND 10010110 01100100 00001111 00000000 150.100.15.0
Subnet 150.100.15.0
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v Pinh tuyén véi subnetwork
o IP layer trong host va router lwu gilr routing table (RT)
o Host: tham chiéu RT

= Néu host dich cuing mang, givi packet trwc tiép t&i host dich st
dung giao dién mang twong rng

= Néu khdng cung mang, glri packet gian tiép qua default router
o Router: Kiém tra dia chi IP clia packet nhan dwoc

= Néu khéng biét IP dich, tham chiéu RT va xac dinh next hop
o Routing table

= M6i dong trong RT chira: Dest. IP , next-hop router IP, subnet
mask, phy. address, network interface, statistics, flag

* Flag
< H = 1/0: dinh tuyén t&i host/network

- I
TETTY Hanoi University of Technology Faculty of Electronics and Telecommunications *

!“ < G = 1/0: dinh tuyén t&i router (gateway)/truc tiép
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J

o Vidu: Host 5 2 Host 2

H1 H2
150.100.12.154 150.100.12.176
150.100.12.128

150.100.12.129

150.100.0.1
. —R1
T&i mang
Internet 150.100.12.4 H3 H4
150.100.12.24 150.100.12.55
Routing table at H5 150.100.12.0 150.100.12.1
Destination Next hop Flags Net. Interface R2 15 | Dest.. 150.100.12.176
127.0.0.1 127.0.01  H 100 ———
150.100.15.54
default  150.100.15.54 G emd0 150.100.15.11
150.100.15.0 150.100.15.54 emd0 150.100.15.0

bich s Hanoi University of Technology Faculty of Electronics and Telecommunications



8/2006 ) Chu dé 6 .

J

o Vidu: Host 5 2 Host 2

H1 H2
150.100.12.154 150.100.12.176
150.100.12.128

150.100.12.129

150.100.0.1
. —R1
T&i mang
Internet 150.100.12.4 H3 H4
150.100.12.24 150.100.12.55
Routing table at R2 150.100.12.0 150.100.12.1
Destination Next hop Flags Net. Interface =
1 197 0.0.1 H 100 Dest.: 150.100.12.176 HS
127.0.0. .0.0.
150.100.15.54
default  150.100.12.4 G emdo 150.100.15.11
150.100.15.0 150.100.15.54 emd1 150.100.15.0
150.100.12.0 150.100.12.1 emdO

A
bich s Hanoi University of Technology Faculty of Electronics and Telecommunications



Chu dé 6

150.100.12.176

8/2006
o Vidu: Host 5 2 Host 2
H1 H2
150.100.12.154
150.100.12.128
150.100.12.129
150.100.0.1

<+<—Dest.: 150.100.12.176

Té&¥imang ——
Internet 150.100.12.4 H3 H4
150.100.12.24 150.100.12.55

Routing table at R1 150.100.12.0 150.100.12.1

Destination Next hop Flags  Net. Interface | | R2 H5

127.0.0.1 127.0.0.1 H lo0

150.100.15.54

155.100.12.176 150.100.12.176 emdo 150.100.15.11
150.100.12.0 150.100.12.4 emd1 150.100.15.0

150.100.15.0 150.100.12.1 G emd1

EBACH 04

Hanoi University of Technology

Faculty of Electronics and Telecommunications

J
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v’ Van dé dia chi IP
0 1900: 2 van dé nay sinh
= Hét cac dai dia chi IP
= Bang dinh tuyén IP phat trién cdng kénh
o Giai phap tam thoi
» Subnetting
» Classless Interdomain Routing (CIDR)
» Network Address Translation (NAT)
o Giai phap lau dai: IPv6

4
bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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v CIDR va supernetting
0 Dia chi IP I6p A, B, C khéng mém déo
o CIDR: NetID véi sb bit bat ky
o Vi du: 205.100.0.0/22
= 22: s6 bit trong mask — 255.255.252.0
o CIDR dinh tuyén s&r dung prefix cta dia chi IP, khédng dé y t&i class
= Bang dinh tuyén: <IP address, network mask>

= Do d6 dai prefix thay dbi, tr bang dinh tuyén phai xac dinh
prefix dai nhat tring nhau

o Supernetting: CIDR st dung ky thuat supernetting, cho phép 1
dia chi IP dai dién cho 1 nhém dia chi IP (I6p A, B, C)

0 Vi du: CIDR st dung dia chi IP 205.100.0.0/22 dai dién cho 4 dia chi
IP phan lop C (205.100.0.0, 205.100.1.0, 205.100.2.0, 205.100.3.0)

(& [
gum. Hanoi University of Technology Faculty of Electronics and Telecommunications
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v Fragmentation va reassembly
o Identification:nhan biét kiéu gai tin
o Flag (3 bit): Unused, MF, (more fragment), DF (don’t fragment)

o Fragment offset: vi tri fragment trong packet (don vi 8 byte)

0 4 8 16 19 24 31
Version IHL Type of Service Total Length
Identification Flags Fragment Offset
Source Destination [ ]
|:| Router
Fragment at J Fragmentat | r--- Reassembly &
source router at destination

IP

: &
:

S

bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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v Vi du: Packet dwoc truyén qua mang véi Max. Trasfer Unit (MTU)
MTU = 576 byte, header = 20 byte, data = 1484 byte

o Max. data length/frament: 576 — 20 = 556 byte

o Chon max. data length = 552 (sb nguyén lan cla 8)

Lengtn | | MF | Torer
Opr;%il?;' 1504 | x | 0 0
Fragment 1 572 X 1 0
Fragment 2 572 X 1 69
Fragment 3 400 X 0 138

bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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EBACH 04

v Address Resolution Protocol (ARP)

Chu dé 6

o Dia chi IP sr dung dé phan biét host, nhung dwoc truyén trén
dwdng truyén vat ly st dung dia chi MAC (vi du trong Ethernet)

o ARP: Anh xa dia chi IP 2 vat ly

D: 150.100.76.22
MAC = ?

H1

H2

150.100.76.20

150.100.76.21

H3

H4

150.100.76.22 ,

150.100.76.23

\ 4

o

D: 150.100.76.20
MAC = 08:00:5A:3B:94

H1 H2

150.100.76.20

150.100.76.21

H3

150.100.76.22

H4

150.100.76.23

Hanoi University of Technology

J



Interface: 0.0.0.0
Internet Address
206.38.190.192

0x2
Physical Address
00-01-4a-c2-40-ab

8/2006

Interface: 192.168.1.3
Internet Address
192.168.1.1

0x3
Physical Address
00-01-4a-c2-40-ab

Chu dé 6

Type
static

Type
static

Q=) ARP_Motebook - Ethereal g@
Fil= Edit “iew iGo Capture Analyze  Skatistics  Help
B @ x % S RE 2T L RAQR]N D E X @ |
|Ei|ter: ~ Expression... Clear apply |
Mo, - Time Source Destination Protocol Info
1 0.000000 192.168.1.3 192.168.1.255 EROWSE HOST AnnouncCement ROTEBOQOR, wor
< | un | [>
+ Frame 1 (254 bytes on wire, 254 bytes captured) -~
= Ethernet II, Sroc: 00:0l:4a:c2:40:abh, bDst: FH:ff:ff:fr:FF:T
Destinatiaon: Fff:ffF:fF:fF:FF:¥F (Broadcast
Source: 00:01l:d4a:c2:40rab (192.168.1.37
Twpe: IP (OxO80070
= Internet Protocol, Src addr: 192.168.1.3 (192.168.1.37, Dst aAddr: 192.168.1.255% (192.1a8
version: 4
Hezader Tength: 20 bytes
= Differentiated services Field: O0=x00 (DscP O0x00: Default; ECH: QxO00
Total Length: 240
Identification: Oxcc35 (522770
= Flags: 0x00 =
Fragment offset: 0O
Time to Tive: 128
Protocol: UDP CO=117
Header checksum: Oxe974 (correctl
Source: 192.168.1.3 (192.1a68.1.37
Destination: 192.168.1.255% (192.168.1.2552
# User Datagram Protocol, Src Port: nethios-dogm (13802, Dst FPort: netbhios—-dogm (138D
# MetEICS Datagram Serwvice
+ SME ([Serwver mMessage Elock Protocoll
SME Mailslot Protocol |
= Microsoft windows Browser Protocol [
< | 1Tt >
oo1o [~ ]
o020 =
O0=0 1
Q040 —_EFPEFE L.
Q050 =Y
O0E0 [ ]
rame (Frames), 254 byktes |P: 10:1M:0 A

Hanoi University of Technology
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v Internet Control Message Protocol (ICMP)
o Puwoc dong goi trong IP packet (protocol type = 1)
0 X ly cac thdng bao diéu khién va 16i
o Néu router khéng givi dwoc packet, glri ICMP “host unreachable”

dén sender

o Néu router nhan dwoc packet 1& ra can phai gvi t&i mot router khéc,
no gri ICMP “redirect” t&i sender dé thay doi bang dinh tuyén

o ICMP “router discovery” cho phép 1 host tim hiéu vé cac router
trong mang, khéi déng va cap nhat bang dinh tuyén

o ICMP echo request (type = 0) va reply (type = 0): str dung trong
ping

(& [
gum. Hanoi University of Technology Faculty of Electronics and Telecommunications
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Chu dé 6

@ Ping_www.vnexpress_net - Ethereal E]@.%
File Edit Wiew Go Capture Analyze  Statistics Help
B | E x % 8/ ¢« = [ F 2| @ @ @ [ = 0 g > E
Eilter: + Expression... Clear apply
Mo, - Time Source Destination Protocol Info il
1 0.000000  192.168.1.3 210.245.0.21 IZMP Echo Cpingl) reguest
2 0.021536 210.245.0.21 192.168.1.3 ICMP Echo Cpingl reply
3 1l.000%24 1592 168.1.3 210 245.0.21 ICMP Echo Cpingl reguest
4 1.024982 210.245.0.21 192.168.1.3 TCMP Echo £ping) reply
5 2.001901 192.168.1.3 210.245.0.21 IZMP Echo Cpingl) reguest
6 2.024251 210,245,021 192, . 168.1.3 ICMP Echo Cpingl) reply
7T IL0ON2EFS O192.168.1.3 210.245.0.21 TMP Echo Cpingl reguest B |
& 3.023852 210.245.0.271 192.1658.1.3 ICMP Echo (pingl) reply [ |
< | X
+ Frame 1 (74 bytes on wire, 74 bytes captured)
=l Ethernet II, =Src: 00:0l:da:c2:40:ab, Dst: 00:7F4:05:01:00:01
Destination: 00:7F4:05:01L:00:01 (192.165.1.17
Source: O0:0l:4a:c2:d40:ab (192.165.1.370
Type: IF (0Ox05000
-l Internet Protocol, sre addr: 19z2.185.1.3 (192.1853.1.37, D=t addr: 210.245.0.21 (210.245.0.=
veaersion: 4
Hezader length: 20 bytes
+ Differentiated Services Field: O0=x00 (DSCP O0x00: Default; ECH: Oxa0l
Total Length: &0
Tdentification: O=xbdsd (484770
+ Flags: 0Ox0Q0
Fragment offset: O
Time to Tive: 128
PFrotocol: ICMP CO=010
Header checksum: OxeSad (cCorrectl
source: 192.168.1.3 (192.163.1.3)
Destination: 210.245.0.21 (210.245.0.210
+ Internet Control Message Protocol
<] E
oolo a8 ad L L A
aozZa [@] I - =T
QO30 ghijkImn opc
Q040 wabcdeto hi ]
IInI:ernet Control Message F |P: 100: 10M: 0

Hanoi University of Technology
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v Mét s6 giao thirc cua tang IP
o Routing information protocol (RIP)
0 Open shortest Path First (OSPF)
o Border Gateway Protocol (BGP), Exterior Gateway Protocol (EGP)

o Dynamic Host Configuration Protocol (DHCP), Network Address
Translation (NAT), Mobile IP

v  Transport Control Protocol (TCP) va User Data Protocol (UDP)
o TCP Reliable Stream Service
o TCP Protocol
o TCP Connection Management
o TCP Error/Flow/Congestion Control
o UDP

T

4
bk 0| Hanoi University of Technology Faculty of Electronics and Telecommunications
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o Transmission Control Protocol

= TCP cung cép dich vu chuyén giao thong tin ¢
két no1 (connection - oriented)

= Bao goém viéc ki€m tra va sta 16i.

* TCP cung cap dich vu tin cay véi co ché goi la
"Positive Ackowledgment with Retransmission”
(PAR). Don gian la tram nguon tiép tuc gui thong
tin di cho t61 khi n6é nhan dugc thong bao dir li¢u
da duoc nhan chinh x4c tai tram dich.

(& [
gum. Hanoi University of Technology Faculty of Electronics and Telecommunications
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Cau truc segment TCP

0 34 10 15 16 31
STINATION PORT

ACKNOWLEDGENMENT NUVIBER
WINDOW
cCK sSuUV URGENT POINTE
TCP OPTION (IF ANY)
DATE

(] |
Oy Hanoi University of Technology Faculty of Electronics and Telecommunications
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Port number, phan kenh va don kénh

F H S D T S

Application | T T M N F N
Layer P T T S T M

P P P P

T (SRR RN SRS,

Transport : Numbers
Layer TCP UDP

4
bich s Hanoi University of Technology Faculty of Electronics and Telecommunications
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TCP Handshake/Open Connection

Host A Host B

1 Send SYN

(seq=100 ctl=SYN)

SYN received

_ Send SYN 2
SYN received (seq=300 ack=101 ctl=syn,ack)

3 Established
(seq=101 ack=301 ctl=ack)

4 Established
(seq=101 ack=301 ctl=ack
Data)

Y

wims|  Hanoi University of Technology Faculty of Electronics and Telecommunications s
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TCP Sequence and Acknowledgment Numbers

Source | Dest. Sequence | Acknowledgement
Port Port # #

| just
sent #10.

| just got #10,
now | need #11.

Source Dest. Seq. Ack.
1028 23 10 1 —
I - I Source Dest. Seq. Ack.

Source Dest. Seq. Ack.

1028 | 23 2 || —

wami  Hanoi University of Technology Faculty of Electronics and Telecommunications M
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o User data protocol

= UDP cho phép chuong trinh ting dung truy cap truc ti€p dén
g6i tin cua dich vu chuyén giao giong nhu dich vu ma giao
thiic IP cung cap.

= N6 cho phép tng dung trao doi thong tin qua mang véi it
thong tin diéu khién nhat.

= UDP la giao thiic khong két noi, kém tin cay vi né khong cé
co ché kiém tra tinh ding dan cua dir liéu truyén.

0 1516 31

(] I
Oy Hanoi University of Technology Faculty of Electronics and Telecommunications




Tong quan veé giao

thwec TCP/IP

Mail:
lephuc@ptithcm.edu.vn
http://is.ptithcm.edu.vn/~lephuc



mailto:lephuc@ptithcm.edu.vn

"
NOi dung
m Cac thanh phan cua TCP/IP
m Giao thuce IP
m Giao thic TCP
m Giao thire UDP
m Cac giao thuc phu trg (ARP, ICMP)
m So do chuyén ddi trang thai TCP

PTIT, 2011 Network management
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TCP/IP trén mang Internet

Host Host

Internet

—— TCP/IP

L& giao thirc truyén thong, bat budc doi véi mang Internet.

PTIT, 2011 Network management 3
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Lép trng dung cua TCP/IP

Application

Transport

Internet

Network
interface

PTIT, 2011 Network management
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Lép Van chuyén trong TCP/IP

Application

Transport

Internet

Network Interface

PTIT, 2011 Network management



- S
Lép Lién két mang trong TCP/IP

Application

Transport

Internet

Network interface

PTIT, 2011 Network management



"
Giao thiee IP

= IP 14 giao thirc khéng cé két noi
(connectio,nless protocol), do d6 khong co
thu tuc thiét 1ap va giai tdéa két noi.

m |P khéng kiém tra 16i trén phan di liéu, do
do giao thire 1&p trén (TCP) phai thwe hién
chutrc nang nay.

m Chtrc nang co ban cua IP la tim dwong
chuyén goi dir lieu dén dung noi nhan

PTIT, 2011 Network management 7
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Cau truc goi dir lieu IP

0 8 16 19 24 31

VERS HLEN Service Type Total Length
Identification Flags Fragment Offset

Time to Live

Protocol Header Checksum

Source IP Address

Destination |IP Address

IP Options (If Any)

Padding

)))

N7

Data

PTIT, 2011

Network management

&



"
Giao thuc ICMP

= Kiém tra két ndi (echo request)
OReply from ..: Kétndi hoat ddng tot
ORequest timeout: Két ndi khéng ton tai
[ODestination .. unreachable: Binh
tuyén sai
m Do dwong di (Route tracing)

01 Go6i div lidu di qua nhikng router nao dé dén
dich?

PTIT, 2011 Network management



" A
Giao thirc ICMP

C:»Documents and Settings~IBM>ping www.google.com
Pinging www.l.google.com [72.14.235.147]1 with 32 hytes of data:

Reply from 72.14.235.147: bhytes=32 time=91ms TTL=244
Reply from 72.14.235.147: bhytes=32 time=88mz= TTL=244
F2.14.235.147: hytes=32 time=74ms TTL=244
F2.14.235.147: hytes=32 time=84ms TTL=244

Ping statistics for 72.14.235.147: Do dwong
Packets: Sent = 4, Received = 4, Lost = 8 (B lossl, di

Approximate round trip times in milli—seconds:
Minimum = B4ms, Maximum = P4ms,. Average = B9ms

C:s»Documents and SettingssIBM>tracert www.twoitre.com.vn

Tracing route to wuww.twoitre.com.vn [2H3.162.163.351
over a maximum of 38 hops:

<1 ms <1 m= <1 172.168.18_254

3 ms ms 2 283 .162.184.33

8 ms ms 8 2803 .162.143 .73

1? m= ms 19 localhost [123.38.128_.411

? m= ms 11 localhost [123_.38.1280_.221

1? ms ms ? www . tuwoitre.com.vn [2B83.162.163.351

Trace complete.

PTIT, 2011 Network management




"
Giao thirc ARP

m Tim dia chi vat ly (MAC address) cua may
dich trong mang noi bd (local network) khi
biét dia chi IP.

m Hoat dong theo co ché broadcast.

m Lwu lai két qua truy van cho cac lan gdi ké
tiep.

PTIT, 2011 Network management 11



"
Giao thirc ARP: ARP request

MAC MAC P P - 5
A.B.C.1.3.3 | ff.ff.ff.ff.ff.ff 197.15.22.31197.15.22.3 What is your MAC Addr?

G&i ban tin

ARP request T T
theo co ché
broadcast

| |

|
| 197.15..22.33| | 197.15..22.34| | 197.15..22.35|
| AB.C.1.3.3| | AB.C.4.3.4 ] | AB.C.7.35 |

Networ

PTIT, 201



"
Giao thirc ARP: ARP reply

MAC MAC P P _
AB.C.7.35 | AB.C.1.3.3 L97.15.22.3197.15.22.3: My MAC Addr: A.B.C.7.3.5

/ Tra 1o

bang ban

— tin ARP
reply trwc
tiép cho
may hoi

| | |
| 10.02.1 | | 10.025 | | 10.029 |
| AB.C.1.3.3] | A.B.C.4.3.4 ] | AB.C.7.3.5]

PTIT, 13



PTI

AN
Giao thirc ARP: Caching

Physical Addresses  IP Addresses
|!'.] 2-60-8C-01-02-03] | 197.15.22.33
|00-00-A2-05-09-89| | 197.15.22.44 Destination = 197.15.22.126
|!'.] 9-00-20-67-92-89 197.15.22.123
[08-00-02-90-90-90 [ 197.15.22.4 Ghi lai két qua truy van trong bd
277 nh& cache
Source

=]

S5 & O

199.15.22.33 || 197.15.22.44 || 197.15.22.123 || 197.15.22.4

5 B

197.15.22.37 || 197.15.22.126

Destination

14
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Lép Van chuyén trong TCP/IP

Application
Transport
Internet
Data Link ) 5 ~ N o N p )
Chtrc nang: Van chuyén goi dir liéu tr ngudn dén dich
Physical theo 1 trong 2 phwong thurc:

«Tin cdy (TCP): C6 slra 16i va diéu khién
«Khéng tin cdy (UDP): Khéng stra 16i, khéng diéu khién

PTIT, 2011 Network management 15
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Giao thuc TCP

Host A

PTIT, 2011 Network management

Host B

16
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Cau truc goi div liéu TCP
Bit 0 Bit15 Bit16

Source port (16} Destination port (16)

Sequence number (32)

Acknowledgement number (32)

Header .
length ()] R€Served (6)} Code bits (6)

Checksum (16)

Options {0 or 32 if any)

Data (varies)

PTIT, 2011 Network management

Bit 31

17
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Tha tuc thiét 1ap két néi TCP

Tha tuc bat tay 3 chiéu (three way handshake)

@ Send %ceiued
seq=100 ctl =S¥YN
(seq ) Send SYN, ACK @
/ (seq=300 ack=101
SYN received cti=syn,ack)
Established -
(seq=101 ack=301

ctl=ack)

PTIT, 2011 Network management 18
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Co ché truyén div liéu trong TCP

Sender Receiver

Send packet 1 -

G&i div ligu va
ch® xac nhén cua Receive packet 1 and
el plrlbizal - reply with an ACK 1
Receive ACK
Send packet 2 -

PTIT, 2011 Network management 19
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TCP: co che truyen don gian

Send 1 _
ecelve 1

Send ACK 2

Receive ACK 2

Send 2 _
ecelve 2

Receive ACK Send ACK 3

Send 3 |
ecelve 3

Receive ACK 4 Send ACK 4

m Window size =1

PTIT, 2011 Network management

20
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TCP: co ché truyén don gian

So Sequerp Acknowledgement
P # #

ourcd Dest : —

i e
g e e ETR
P
PTIT, 201 Network t 3
Source Dest. Seq. Ack. o onegemen

10




L i
TCP: Co cheé dich cwra soO

Gidm thoi gian cho, tdng hiéu suét truyén

Phia g&i Phia nhan
Wlndow size=3
Wmdow size=3

|W|ndow size = 3|
Send 1
Send 2

\é\gﬂg%w sl =2 Goi so 3 16i
ACK 3
W|nd0W size=2
W|ndow size=3
Send 3
Window size = 3
Send 4
ACK 5
Wlndow size=2
PTIT, 2011 Network management 22
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Pac diem giao thirc TCP

m L3 giao thirc co két ndi (connection-
oriented), st dung tha tuc bat tay 3 chiéu
dé thiét l1ap két ndi.

m Truyén di¥ liéu tin cay (co slra sai, sap xép
goi theo thu tw).

= Dung port dé nhan dang di¥ liéu cua tirng
dich vu

PTIT, 2011 Network management 23



"
Giao thirc UDP

Bit 0 Bit15 Bit16 Bit 31

Source port (16) Destination port (16)

Length (16) Checksum (16)

Data (if any)

PTIT, 2011 Network management 24



"
Pac diem cua giao thirc UDP

m La giao thirc khdng co két ndi

= Hoat dong don gian, khéng c6 cac chirc
nang diéu khién.

m Truyén di liéu khéng tin cay.

m Thich hop voi cac dich vu co lwong diy
liéu nho, tinh dap &*rng nhanh.

PTIT, 2011 Network management 25



"
Pbong goi dir lieu trong TCP/IP

Lé&p eng dung Data
Giao thwee TCP Data

l

Giao thuc IP Data

PTIT, 2011 Network management
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So do trang thai TCP

m Liét ké cac trang thai (state) cua giao thirc
TCP

m Cac co ché chuyén dbi trang thai cla giao
thiee TCP.

PTIT, 2011 Network management 27
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CLOSED

Active open/SYN

Passive open Close
Close

LISTEN

SYN/SYN + ACK Send/SYN

. SYN/SYN + ACK ,
SYN_RCVD = SYN_SENT
Aﬁ ﬁq + ACK/ACK
Close[FIN ESTABLISHED
Y Close/FIN ~__ FINJACK
FIN_WAIT_1 CLOSE_WAIT
FIN/ACK
ACK Close[FIN
i Y
FIN_WAIT_2 CLOSING LAST_ACK
l ACK  Timeout after rwo ' ACK
FIN/ACK segment lifetimes
= TIME_WAIT = CLOSED

PTIT, 2011 Network management
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Tom tat bo giao thwee TCP/IP

M6 hinh TCP/IP Giao thirc TCP/IP

PTIT, 2011 Network management
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Cac mo hinh va
giao thirc mang

10/27/2005 Mang may tinh — Nhirng kién thirc co sé& 1of17



Muc tieu bal hoc

 Nhan biét nhu cau st dung giao thirc
mang

» M6 hinh OSI
» Chi tiét 7 I&p mo hinh OSI

10/27/2005 Mang may tinh — Nhirng kién thirc co sé& 20of 17



Nhu cau st dung giao thirc

« Cu phap (Syntax)
— Giai quyét cac nhu cau vé dinh dang di liéu
— Mdrc doO tin hiéu
* Ngr nghia giao thirc (Semantics)
— Théng tin diéu khién
— Kiém soéat 10i
* Phan thoi (timing)
— Giai quyét van dé twong quan toc do
— Tuan tw hda thdng tin

10/27/2005 Mang may tinh — Nhirng kién thirc co sé& 3of 17



* OSI| — Open System Interconnection

MO hinh OSI

M6 hinh chuéan 7 1&p mang gém cac 16p:

Application U’ng dung
Presentation Trinh dién
Session Phién (hoi)
Transport Van Chuyén
Network Mang
Data link Lién két dir liéu
Physical Vat ly

10/27/2005

Mang may tinh — Nhirng kién thirc co s&

4 of 17



MO hinh OSI

» Muc dich thiét ké
— Chia nhé logic mang thanh cac phan nhé hon
— Cung cap chuan giao tiép
— Duy tri d6i xtrng cac chirc nang

— Cung cap mét chuan biét nglr cho nha thiét
ké
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MO hinh OSI

 Lé&p vat ly
— Cung cap co ché va cac thi tuc cho cac thue thé két
nOi mang
— Cung cép dwong ket noi vat |y

— Cac kleu ket ndi co thé 1a; diém-nbi-diém hoac da
diém két noi

— Cau truc vat_ly cta thiét bj truyén dan goi |1a topd
mang bao gdm cac kieu
« PDuodng truc (BUS)
Vong (RING)
Hinh sao (STAR)
Hinh mang lwéi (MESH)
Kiéu té bao (CELLS)

10/27/2005 Mang may tinh — Nhirng kién thirc co sé& 6 of 17



TopO mang

* Buwong truc (BUS) %@ @;}

~

( 0
Loi ich Nhirng lvru y

Khoé trong viéc tai cdu hinh dac
S dung céc tiéu chuan da duoc biét khi khoang cach hoac so
xay dwng san lwong cac két ndi dat dén con so

toi da cho phép
St dung it vat liéu truyén dan Kho trong viéc gidi quyét nhirng
hon cac topo mang khac 16i néu xay ra

10/27/2005 Mang may tinh — Nhirng kién thirc co sé& 7of 17



« Vong (RING)

TopO mang

Loi ich

Nhirng lvu y

Dé& dang phat hién néu co
|6i ciia cap truyén

Kho cai dat va cu hinh hon
topo bus

St dung cac vong lap kép
sé hd tro tét kha nang dung
16i cia hé thdng néu céap
khéng bi d&t tai diém 16i.

L&i gian tiép trén duwong
truyén hodc vong lap don
s& gay ra 6 trén toan
mang.

10/27/2005
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TopO mang

* Hinh sao (STAR)

Loi ich

Nhirng lvu y

Twong dbéi dé cho viéc cau
hinh

Nhu cdu sl dung nhiéu
cap hon cac topo mang
khac

Dé dang xt ly cac 16i

Twong dbi kho cai dat

L&i dwdng truyén sé tw
doéng bi co lap ma khéng
anh huwédng dén phan doan
khac

10/27/2005
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TopO mang

» Hinh mang lwsi (MESH)

Loi ich Nhirng lvu y
D& dang cb lap va gidi R4t khd ciu hinh va cai
quyét cac 10i dat dac biét khi s6 lwong
cac tram trong mang la
&N

C6 kha nang dung 16i rat
t6t bédi kha nang diéu tiét
thdng qua viéc dinh tuyén
lai cac dwong truyén

10 of 17
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TopO mang

« Mang té bao (CELL)

Loi ich Nhirng lvu y

Twong dbi dé cai dat Céc thiét bj s dung
chung hub sé bi phu
thudc rdi ro néu hub
xay ra 16i

Kha nang cb lap va stra
16i dé dang

11 of 17
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Tin hiéu mang

» Tin hiéu so
— Thiét bi dung thwdng don gian va ré tién
— [t xay ra xung dét
— Hién tqug suy hao nhiéu SO vQi tin hiéu twong tw
(khi truyén trén cung mot chiéu dai)
« Tin hiéu twvong tw
— Cho phép sl dung cac tin hiéu tron dé tang hiéu suat
bang thOng dwong truyén
— It bi suy hao trén dwdng truyén
— Thwdng xay ra 16i xung dét
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MO hinh OSI

. Lép lién két dir liéu (Data link)

— Chwrc nang chinh
» Cung cap giao dién dich vu cho 1&p trén
* PDong khung dir liéu
» Diéu khién ludng
. Kiém soat I6i
« Quan li lien két

— Diéu khién truy cap duwdng truyén (MAC — Media

Acces Control)
— Diéu khién lién két logic (LLC — Logical link control)
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MO hinh OSI

 L&p mang (Network layer)
— Cép dija chi
- Cép dia chi logic
* Dia chi dich vu
— Chuyén mach
« Chuyén mach vong
« Chuyén mach théng bao
« Chuyén mach goi
— Phat hién dinh tuyén
— Lwa chon dinh tuyén
— Dich vu két ndi
« Diéu khién ludng I&p mang
« Kiém soat 16i
— Dich vu cbng két néi

10/27/2005 Mang may tinh — Nhirng kién thirc co sé&
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MO hinh OSI

» Lé&p van chuyén (Transport)
— Phan giai tén / dia chi
— Phwong phép cap dia chi
— Phéat trién phan doan mang
— Cac dich vu két nbi
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MO hinh OSI

 Lép phién (hoi) — Session
— Diéu khién giao tiép

* Pon cdng (Simplex)
« Song cong (Duplex)

« Ban song cong (Half-duplex)

— Quan tri phién
« Khéi tao két ndi
« Truyén dir liéu
« Giai phong két noi

10/27/2005 Mang may tinh — Nhirng kién thirc co s& 16 of 17



MO hinh OSI

e L&p trinh dién (Presentation layer)
— Quan ly viéc trinh dién va x& ly di liéu
— Nén va ma hoa dir liéu
* L&p wrng dung (Application layer)
— Dich vu mang
* File, may in, thw tin, CSDL va &rng dung
— Quang ba dich vu
e Tich cuc
* Thu ddng
— S dung dich vu ‘
« Chan cac Ioi goi tir hé diéu hanh
* Hoat dong twr xa
« Su cong tac
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Muc tié

« M6 ta bd giao thirc
* B0 giao thuc IP
* Giao thirc DNA
» Giao thic AppleTalk
* BG giao thurc SNA
« Cac giao thire SLIP, P

2 of 19
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S

B4 giao th

MLID — Multiple Link Interfa
— Kiém soat vong canh tranh
LSL — Link support layer

— Giao tiép gitra MLID va giao
IPX — Internetworking Pack
— Cac dich vu mang logic

— Phi két néi dong

RIP — Router Information P
— Tim kiém dinh tuyén

NLSP — Netware Link Services Proto
— Tinh trang lién két

- Mang may tinh — Nhirng kién thirc co s& 30f19



SPX — Sequenced Packet
— XAac nhan két ndi
— Két hop va phan ra
— Xép tht tw phan doan
— Diéu khién 16i
— Diéu khién lubdng két nbi diém-dié
NCP — Netware Core Protocols

SAP — Service Advertising Protocol
— Truyén file
— Tich cuwc

-

Xép tht tw phan doan
Diéu khién 16i

Diéu khién luéng két ndi diém-diém
Ma ky tw

Cu phap file

B& chuyén hé diéu hanh
Cong tac (phu thuéc vao may tram Netware

“ Mang may tinh — Nhirng kién thirc co s& 4 of 19



Telnet
FTP
SMTP

Application

e

)
Network Access




BO giao thire TCP/I

« TOm tat giao thirc Internet

— Giao thire diéu khién thw

— Giao thue thong tin din

— Giao thwre diéu khién tr

Transmission Control P

— Giao thwe di¥ lieu ngw
Datagram Protocol)

— Giao thirc phan giai dia chi (ARP -

Resolution Protocol)
.

F Mang may tinh — Nhirng kién thirc co s& 6 of 19




BO giao thwc TCP/

« TOm tat giao thirc Internet

— Giao thtrc truyen file (FT
Protocol)

— Giao thtrc truyén thuw ti

Simple Mail Transfer P

_ Gia 1ap thiét bi dau cu

Remote Terminal Emula

— Hé thong file mang (NFS — Networ

System)
N
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Kién trac

* (DNA — DIGITAL NE
ARCHITECHTURE)

— Tao lap nam 1974 b
Equipment Corporati

— Hién tai str dung phié
— Cha yéu st dung thi

8 of 19
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B0 giao thwc Ap

« San pham cua hang Apple
— TokenTalk
« Dwa theo chuan mang

— EtherTalk
- Dwa theo chuan mang

— LocalTalk
 Dwa trén CSMD/CD

— RTMP: Giao thue duy tri ba
« Thuwce thi chire nang tim kiém dinh tuyén

« Tao va duy tri bang dinh tuyén trén AppleTalk
.

l 7
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— ZIP (Zone informati
« T4 chtrc logic cac tén

« S dung khi so lwon
lon

— ASP (AppleTalk Sess
e T6i wu hoa cac chw

10 of 19
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Kién trac

« Dwoc phat trién bai |
dwoc goi la kién truc
nang cao

Cac dich vu qi
Cac dich vu tri
Piéu khién lud
Cac lop ciia SNA Piéu khién tr
Piéu khién duw
Diéu khién lien két
Diéu khién vat Iy

11 of 19
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Kién tric man

Cac giao thuwc chinh:
— Token-Ring

* PDuwoc sir dung nhw mé hin

— SDLC — Synchronous D

« PDuwoc sir dung mét phan cu

duwong thué rieng hoac mo

 HO6 tro diem-ndi-diéem hoa

— CICS — Customer Informa

— SNADS — SNA Distribution Servi

— DIA — Document Interchange Architecture

- Mang may tinh — Nhi*ng kién thirc co sé 12 of 19



Sw tién trién cta SLIP v

« SLIP (Serial Line Internet Protoc
— Giao thtrc dau tién hé tro IP g
— Bon gian, khong hé tro da g
dwong truyén
— SLIP khéng phai la mot ch
 PPP — Point-to-Point Pro
— Cép dia chi dong
— H6 tro nhiéu giao thire trén cuing
— Mat khau truy cap
— Kiém soéat 16i

.
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Cac giao th

* |[EEE 802.2
* |[EEE 802.3
 [|EEE 802.4
* |[EEE 802.5
* [IEEE 802.6
* |[EEE 802.9
 [IEEE 802.11
* [IEEE 802.12

ﬁ . Mang may tinh — Nhirng kién thirc co s& 14 of 19




FDDI, ISDN va AT

* FDDI — Fiber Distributed Dat

— Chuan chi rd nguyén tac
duwong truyen theo chu?
cap quang toc do 100

— S dung phwong phap
“chuyén thé” (token-P
— H6 tror toc do truyén dir lié
cach lon
— S dung “tram két noi kép” dé phan tai
_
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FDDI, ISD

* Giao thuec X25
— Nhom giao thire man
—bac ta ky thuat cho
may tinh ket noi vat |
goi

— HO trg ca céc vong
vong mach co6 dinh

16 of 19
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FDDI, |

« Cac dich vu cu
— Telephone
— Két n6i mang
— Facsimile
— Teletext
— Video Text

‘ Mang may tinh — Nhirng kién thirc co s& 18 of 19




FDDI, ISDN va AT

* ATM — Asynchronous Transf

do truyén khéng dong b
— Chay trén lop vat ly
— Ho tro cac giao thire I¢
— Xac dinh bon I&p cla di
doéng giao thuee Iop tre
- Toc do bat bien khi tru
- Cap phat cac khoang tré nha
« D liéu dinh hwdng két noi
« D liu phi két ndi
N
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Mai Xuan Hoan

X.25 - Giao thife mang chuyén mach goi

> 1. M& dau
> 2. X.25 (84) cap 1 - cap vat ly
> 3. X.25 (84) cap 2 - cap tuyén sb liéu

v’ 3.1. Thé thirc khung cia LAPB

v’ 3.2. Céc kiéu khung LAPB

v’ 3.3. Cac truong (vung) N(R) va N(S)
v 3.4.BitP

v’ 3.5. Thao tac cap tuyén s6 liéu

v’ 3.6. Cac tham s6 hé thong

» 4. Cap X.25 thir 2 - Mot s0 goi ¥ thuc t€
»> 5. Cap X.25 (84) cap 3 - cap mang (16p mang)

v’ 5.1. Khuoén mau g01 cAp mang

v/ 5.2. Cac kiéu gbi cap mang

v' 5.3. Cac dia chi day cap mang

v’ 5.4, Truong ma nhan dang khudén mau
v' 5.5. Cung doan tai khoi dong

v’ 5.6. Thiét lap cac cudc goi thur

v’ 5.7. Cung doan chuyén giao tin

v’ 5.8. Truong ma dich vu

> 6. Cap X.25 - 3 - Mot s6 hudng dan thyc té
> 7. X.75

v 7.1. Cép vat ly ciia X.75
v' 7.2. Cap tuyén cua X.75

7.3. Cap mang cia X.75

\/

s Tai liéu tham khao:
1. Nguyén Hong Son, Co s& k¥ thuat chuyén mach va tong dai.
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Mai Xuan Hoan

2. Duong Van Thanh, Co s& k¥ thuat chuyén mach, Hoc vién
cong nghé buu chinh vién thong, 2000.

3. Nguyén Vin Piém, Gido trinh chuyén mach k¥ thuat sé.

4. Nguyén Duy Nhat Vién, Cong nghé chuyén mach.

5. Hoang Trong Minh, Hé thong chuyén mach-Switching
Systems.

6. Mai Vin Quy, Nguyén Hiru Kién, Nguyén Vin Gido: K¥

thuat chuyén mach.

X.25. Giao thirc mang chuyén mach goi

1 M& dau

Giao thirc nay 1a giao thire CCITT X.25 (84), n6 1a giao thirc quan trong nhét trong cac
giao thirc chuyén mach géi. Chir s6 84 sau X.25 thé hién tai liéu khuyén nghi X.25 xuat ban
nim 1984. CCITT xut ban 4 nim maot lan. Pidu d6 khong co nghia 1a giao thirc nay thay doi
nhiéu t&i 4 ndm mot 1an. X.25 (80) xuat ban vao niam 1980 1a co s& ciia tat ca cac khuyén nghi
X.25 da 15i thoi. Piéu nay chu yéu 1a do cac mang qudc gia (vi du ludng chuyén mach goi
BT) di tiéu chuan hod theo X.25 (80).

X.25 (84) c6 mot s6 dic tinh méi khong trinh bay & X.25 (80). Cac dic tinh méi nay da
dugc dua vao moi truong hop dé tro gitp cho dich vu mang ghép ndi dinh hudng cho cac hé
théng m& (cang vé sau cang nhiéu). Hau hét nhimg diéu bd sung méi & X.25 (84), nd giai
thich vi sao giao thuc nay lai dugc chon.

I0S con c6 kiéu X.25 (84) cp 3. N6 duoc I0S cong bd 13 ISO/DIS 8202 va BSI cong bb 1a
DD117. Kiéu giao thirc ISO nay trén co ban gidng kiéu CCITT, nhung khac 1 n6 cho phép thao tac
tor DTE t61 DTE ¢ murc goi con CCITT chi quan tam té1 thao tac gitta DTE va DCE.

Cudi clng ching ta s& xem xét qua X.75. Pay 1a mot dang cua X.25 st dung cho cac

mang lién két X.25 va bao gdbm mot s6 cac tinh ning dic biét va cac thé thirc goi khac.

2. X.25 (84) cap 1 - Cap vat ly

Cép vat 1y clia giao thirc nay xéac dinh cac vin dé nhu bao hiéu dién va kiéu cac bo dau
chuyén duoc sir dung. Cho phép hai kiéu giao tiép chinh. P6 1a X.21 va X.21 bis. Khuyén
nghi nay ciing cho phép giao tiép ndi tiép V khi can.
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3. X.25 (84) Cip 2 - Cép tuyén s liéu

N6i ngdn gon 13 : cép 2 cung cap mot dudng thong tin diéu khién dong, khong c6 16i giira
hai dau cudi cia mot tuyén lién lac. N6 tao diéu kién cho cac cép cao hon lam viéc ma khong
quan ngai vé viéc sb lidu bi sai lac va cho cip dudi dé diéu khién ludng. Giao thirc cp tuyén sir
dung mot s khai niém tir giao thirc HDLC (giao thirc diéu khién tuyén s6 liéu cip cao).

C6 hai kiéu giao thirc X.25 cép 2: LAP va LAPB.LAP c6 nghia 1a: thé thirc xam nhép
tuyén (Link access procedure). Con LAPB c6 nghia 1a thé thirc xdm nhap tuyén ¢ can bang
(Link access procedure balanced). LAPB hoan thién hon LAP mdt it va 1a kiéu ma hau hét
moi nguoi st dung.

Chi tiét hon ta c6 hai kiéu giao thitc LAPB. Dang chung nhat ciia LAPB 1a kiéu SLP -
thé thtrc tuyén don (Single Link Procedure), tirc 13 giao thtrc gitta DTE va DCE chi dung mot
tuyén thong tin. Mot kiéu moi cua LAPB ciing duoc gidi thiéu & X.25 (84) 1a kiéu MLP thé
thirc da tuyén. N6 cho phép str dung da tuyén lién lac gitta DTE va DCE. Néu mét trong cac
tuyén c6 su ¢d thi cac tuyén khac dugc tuyén dung ma khong bi mét s6 liéu. Piéu nay cho

phép phén tai giita cac tuyén ghép va ty dong khic phuc 16i cho mot hodc nhidu tuyén.

3.1. Thé thirc khung ciia LAPB

Pon vi tin ¢ giao thic LAPB 1a "khung". Hinh 1 trinh bay cdu trac cua cac khung
LAPB. Truong F chira 1 byte co. Khi cac khung chua dugc phat di, cac byte cd lién tuc dugc
chuyén di (byte mau nhi phan 01111110).

Trudng "A" chira dia chi goi tin. Viing nay c6 thé chira hodc 00000011 (dia chi A) hoic
00000001 (dia chi B). Viéc st dung dia chi A va B s€ dugc md ta sau nay. Cac truong C la
truong diéu khién khung. N6 duoc str dung dé xac dinh khung chtra nhitng gi. Cha y rang ¢
hinh 1.a va 1.b truong diéu khién lun dai 8 bits, trong khi d6 ¢ hinh 1.c va 1.d, truong diéu
khién nay c6 thé dai dén 8 dén 16 bits. D6 1a do c6 sy thay doi thém cta giao thirc ma hién
chua duge nhic téi. Kiéu LAPB chuan nay cho phép kich thudc ctra s6 t6i da (xem chuong 2
danh dé giai thich cac ctra s6 giao thirc) ctia 7 sd lién tiép tir 0 téi 7. Mot ving 3 bit can cho
cong viéc nay, noé ghép khop trong truong diéu khién. C6 thé xay ra trudng hop kich thudc
ctra s6 16n hon s& hay hon. Dé co didu d6 kiéu LAPB mé rong dugc xac dinh, nd co thé tro
gitip cac kich thudc cira so t6i 127. Khi d6 can phai ¢6 truong 7 bits. Khi trudng diéu khién c6
d6 dai thay ddi thi nhiéu diéu khoan ctia X.25 khéng tro gitup dugc cho phuong thirc 1am viée
mo rong nay.

O truong hop hinh 1.a va 1.b chi c6 mot truong "I" duoc dung dé chuyén tin cia giao
thirc cip cao hon cac goi X.25 cép 3.

Truong FCS chua ddy kiém tra khung. N6 duogc st dung dé bo thu khung kiém tra dé
dam bao n6 da thu ma khong c6 15i. Thiét bi phat khung dua thém vao FCS, tri sd clia no

dugc tinh toan theo ndi dung khung.
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Cudi ciing c6 mot truong "F" khac. Co nay xac dinh diém cudi ciia khung. Hoan toan c6
kha ning mot khung khac tiép theo ngay sau ¢ ndy, vi vy chi c6 mot cd giita cac khung. Co
mot van dé nay sinh tir cAu trac khung nay. Gia sir ndi dung ctia khung giira cac truong cd cd
kiéu bit 01111110, 1a kiéu bit cd. Vi cd danh dau diém cubi cia khung, vi viy co thé khung
khong thu dugc chinh xac.

Dé khic phuc van dé nay, s6 liéu duoc phat di theo cach riéng. Néu nodi dung cua khung
chtra 5 hodc hon 5 bits 1 & mot ddy thi may phat s& bd sung vao mot bit 0 sau 5 bit 1. Diéu
nay dam bao khong bao gid xay ra 6 bit 1 lién tiép & giita cia mot khung. May thu nhan biét
duoc diéu may phat da thyuc hién, néu né thay bit 0 theo sau 5 bit 1 thi n6 biét rang bit 0 nay
can bi loai bo di vi né dd duge may phat dua thém vao. K¥ thuat nay duoc coi nhu k§ thuat
chen bit.

12345678(|12345678|| 12345678 || 16 toi 1 12345678|
_ Piéu
] ) Co Dia chi . FCS Co
Thu tu bit phai khién
F A C FCS F
01111110{| 8 bits 16 bits 16 bits |]01111110
16
12345678 (| 12345678 || 12345678 i1 12345678
o1
o Co Piachi |[Diéukhién|[ Thongtin |[FCS][ Co |
Thu tu bit phai
FCS
F A C INFO 16 F
01111110{ 8 bits 16 bits N bits bits 01111110
12345678 12345678|| 1 toi *) 16 t6i 1 12345678|
) Diéu
. . Co bia chi ¥ FCS Co
Thtr tu bit phai khién
F A C FCS F
01111110]| 8 bits *) bits 16 bits |} 01111110
12345678(|12345678|| 1 dén *) 16 t6i 1 12345678|
Thr ty bit phai Pidu
Co bia chi L FCS Co
khién
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F A C FCS F
01111110 8 bits *) bits 16 bits ][ 01111110

*) 16 doi véi thé thirc khung chita dia chi day lién tiép, 8 cho thé thirc khung khong chira

dia chi day lién tiép.
Hinh1. Cac thé thirc khung
3.2. Cac kiéu khung LAPB
Giao thitc LAPB xé4c dinh mot kiéu khung chinh théng dwoc dung dé chuyén tin theo

giao thirc LAPB va chuyén tin theo giao thirc cip cao hon.

Kiéu khung nay duoc xac dinh & truong diéu khién.

Bang 1 trinh bay cac loai truong diéu khién hop thirc & LAPB. Tuy theo phwong thirc

LAPB di dua ra c6 hai dang khac nhau cua cac kiéu khung. Céac chic ning khung van git

nguyén, chi cac chirc nang dugc dua ra méi dugc mo ta & bang nay.

| Thé thirc Lénh Pap tng M4 hoa |
| Chuyén tin | (Tin) 0 N(S) P N(R) |
RR (san sang RR (sin sang 1....0....0....0
P/F N/R
thu) thu)
L RNR (chua sin || RNR (chua sin 1.....0....1....0
Giam sat . . P/F N/R
sang thu) sang thu)
REJ (khong chip||REJ (khong chi
(khong chap (khong chap PIE N/R
nhan) nhan) 1. 0....... 0....... 1
SABM (thiét lap
phuong thirc can
. ) 1...1...1%..1 P 1...0...0
bang khong dong
bo)
DISC Cit tuyén
. 1....1...0...0 P 0..1..0
. ) noi (giai toa)
Khong danh
s DM (phuong
thirc khong dau F [o..0..0
‘. 1....1...1%..1
no1)
UA (x4c nhan F 1..1...0
A T 1....1...0....0
khong danh so
FRMR (khéng F 0...0...1
. 1...1..1%..0
chap nhan khung
Bang 1 Thé thirc truwong didu khién
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Chu yéu c6 hai kiéu khung: Khung 1énh va khung dap ung. Khung dap tmg duoc phat dé
x4c nhan cong vi¢e thu mot 1€nh. Vi du nhu céc khung | 1a cac khung 1énh . Sau khi thu dugc
mot khung | hay nhiéu khung I, mot dap tmg can dugc chuyén di dé xac nhan rang, khung
hodc cac khung da thu dwoc chinh xdc. Chu v rang, cic khung S c6 thé 1a cac khung 1énh hoic
khung déap g (tra 16i). Chiing dugc st dung 1am vai trd gi tuy theo diéu kién cu thé.

Céc 1énh va cac dép ung dugc phan biét nho gia tri & truong A cia khung. Luu 1a truong
nay cé thé chira dia chi ctia A hoac dia chi B. Dép uing duogc phat cho mot 1énh thu duogc luén
c¢6 cung truong A vi né 1a cua 1énh nay. Néu DCE phat 1énh thi dung dia chi A. Néu DTE phat
1énh thi dung dia chi B.

Thuyc ra & cap tuyén sb liéu thi day 1a sy khac nhau chu yéu giita DTE va DCE.

Bay gid dén luot mo ta cac kiéu khung khac nhau. Khung "I" 13 "khung tin". N6 duoc
dung dé chuyén tin cho giao thirc cAp cao hon.

Céc khung S goi 1a cac khung giam sat. C6 3 kiéu khung S: RR (may thu san sang lam
viéc), RNS (mdy thu chwa san sang lam viéc) va REJ (khung phat lai). Cac khung nay lién quan
t6i cong viée diéu khién ludng cho khung I va khic phuc 13i tuyén thong tin do hong khung.

Céc khung "U" goi 1a cac khung khong dugc danh sd. Ching dugc goi nhu vy vi ching
khong chtra dia chi ddy. Cac khung nay duoc dung dé khoi xudng, chon tuyén (SABM,
SABME, DISC, DM, va UA) va bédo c4o nhitng su vi pham giao thirc (FRMR).

Lénh SABM (Set Asynchronous Balanced Mode) thiét 1ap phuong thirc can bang khdng
dong bo va SABME (Set Asynchronous Balanced Mode Extended) thiét 1ap phuong thirc can
bang khong dong bo mé rong) dung dé thiét 1ap tuyén vao trang thai chuyén tin (tc 1a toi
trang thai cao). Su khac nhau duy nhat giira hai 1énh nay 14 : SABM doi hoi phuong thirc 1am
viéc thong thuong (kich ¢ cira sb ti da 1a 7) con SABME doi hoi phuong thirc 1am viéc mo
rong (kich ¢& cira s6 t6i da 127).

Khung 1énh DISC (giai tod) dung dé dua tuyén vé trang thai thip (dudi) va nhu vay &
chirng myc nao d6 né ngugc véi cac 1énh SABM va SABME.

Dap tng DM (phuong thiic giai tod) ding dé tra 1oi cho SABM hoic SABME da thu
dugc néu may phat DM khong mudn dua tuyén vao trang thai chuyén tin.

Pap ung UA (x4c nhan khong danh s6) dung dé khang dinh 1énh DISC hodc SABM da
thu duoc.

Pap mg FRMR (khong chap nhan khung) ding dé chi thi 1énh sau cing hoic dép ung
sau cting khong hop 18 vé mit nao d6. FRMR mang thong tin mé ta 1y do.

3.3 Cac truong (vung) N (R) va N (S)

Cum N(R) do bd phat khung $6 liéu st dung dé béo cho may thu sb thr ty cua khung tin
tiép theo ma may thu dang doi. Cac khung RR va RNR dung cum nay dé khang dinh cong
viéc thu cac khung tin c¢6 thtr ty t6i N(R). Khung REJ ding dé yéu cau phat lai cac khung tin
c6 sb thir tu bat dau tir N(R). Cum N(S) dung dé chi thi s6 thir tw ctia mot khung tin.

3.4BitP

Bit P (hodc bit dau/cubi) duoc sir dung chung dé chi thi mot khung da dugc phat lai.
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Khi str dung trong mot 1énh thi bit nay goi 1a bit dau, con khi sir dung trong mot dap tng
thi n6 goi 1a bit cudi. Khi mot dap ung dugc tao ra cho mdt I¢nh thi bit cudi phai béng bit dau
cua lénh.

Téng quat, lac dau phat mot 1énh, bit dau 1a khong (xo04). Khi 1énh da duoc phat di, can
c6 mot dap tmg. Néu khong thu duoc dap tng trong mot khoang thoi gian xac dinh thi 1énh s&
duoc phat lai, 1an nay bit du 1a lap.

Khoang thoi gian quy dinh, trong do phai thu dugc mét dap ung goi 1a T1. Po6 1a mot
trong cac tham s dé cau hinh céc tuyén dic biét. Muc cac tham s6 hé théng sau nay s& dé cap
nhiéu hon vé vén dé nay.

Céc bit ciia khéi tin

- Trudng diéu khién khung khong duoc chip nhan 13 cum ma diéu khién cua khung thu,
d3 gy ra sy tir chbi khung.

- V(S) 14 bién s6 trang thai phat hién thoi & DCE hodc DTE bao céo trang thai tir chbi
(bit 10=bit thtr ty thap).

- CIR thiét 1ap mot chi thi khung da bi tir chdi 1a mot dap Gmg, con RIS thiét 1ap 0 chi thi
khung d4 bi tir chéi 1a mot 1énh.

- V(R) 1a bién s trang thai thu hién thodi & DCE hodc DTE bao céo trang thai tir chdi (bit
14=bit thur tu thap).

- W & trang thai 1 chi thi truong diéu khién da thu duge va di quay vé cac bit tir 1 ti 8
khong dugce xac dinh hoac khong dugce thyc hién.

- X & trang thai 1 chi thi trudng diéu khién da thu duoc va dd quay vé cac bit tir 1 t6i 8
bi coi 1a khong hop 1€ do khung chira truong tin khong cho phép ¢ khung nay hodc khung nay
la mot khung giam sat hay mot khung khong duge dénh sé c6 do dai khéng chuan xac . Bit W
can O trang thai 1 phdi hop véi bit nay.

- Y & trang thai 1 chi thi truong tin da thu dugc vuot qua dung lugng thiét lap cuc dai.

- Z & trang thai 1 chi thi truong diéu khién da thu dugc va di quay vé cac bit tir 1 t6i 8
chura N(R) khong hop €.

12345678| 9 |[ 101112 || 13 ||14 15 16||17|| 18 19 20 || 21 || 22 || 23 || 24

Truong
diéu
khién
khung 0 V(©S) |ICR|l V(R) [[W|l X y Z 0 0 01lo
khéng
chip

thuan

Hinh 2 Trwong tin cia FRMR
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3.5. Thao tac cip tuyén so liéu

C6 hai cung doan thao tac chinh: cung doan l4p tuyén va cung doan chuyén tin. Theo
dic diém hinh thai cua giao thtrc thi hai cung doan nay dugc chia nhé thanh mat s6 16n céac
trang thai. Vi vy giao thirc ndy duoc xac dinh theo bang trang thai. Diéu nay c6 nghia 1a néu
bién ¢ nay xay ra theo trang thai nay thi lam nhu vy va chuyén sang trang thai méi d6. Thuc
ra cac bang trang thai chi can cho nguoi thuc hién giao thirc, vi vy chiing ta khong quan tim
tdi cac bang trang thai ¢ day.

Hai cung doan cua tuyén sb liéu s& dugc mo ta dudi day. Thao tac dbi voi DTE ciing
gidng nhu ddi voi DCE. Vi vay thuat ngit DXE dugc dung cho ca DTE va DCE.

e Cung doan ldp tuyén

Khi mot DXE méi duoc khoi dong, d6 1a cung doan 14p tuyén. & trang thai nay phd bién
1a dé phat DISC theo chu ky. Piéu nay chu yéu dé noi "toi dang vao cudc". Néu khong duoc
tra 10i trong khoang T; thi DISC duoc phat 1an nita nhung c6 thiét 1ap bit P. N6 dugc viét 1a
DISC (P). Hinh 3 mo ta trang thai nay.

Néu mot DXE thu mot DISC hodc DISC(P) va mudn khoi dong tuyén, no tra 10i bang
mot UA hoidc UA(F) (tirc 12 mot UA ¢6 1ap mot bit cudi). DXE thu UA hodc UA(F) nay s&
chd mot khoang thoi gian 1a Ts. Néu mot SABM hoiacSABME thu dugc trong khoang thoi
gian nay thi dap ing UA dugc phat di va tuyén sé liéu chuyén sang cung doan chuyén tin.
Néu mot SABM(P) hoac SABME(P) thu duoc thi mot UA(F) duoc phat di va tuyén chuyén
sang cung doan chuyén tin. Luu y rang néu su cham tré hon xay ra thi diéu nay c6 nghia la
mot SABM hoic SABME d bi mat vi sy thiét 1ap bit dau chi thi rang khung di duoc phat di.

e Cung doan chuyén tin

Hinh 4 mé ta qu4 trinh trinh thiét 1ap mot tuyén dé dua tuyén vao cung doan chuyén tin,
tiép theo 1a dua tuyén quay vé cung doan lap tuyén. & cung doan chuyén tin I, cac khung RR,
RNR va REJ dugc ding dé diéu khién cong viéc chuyén giao sb liéu giao thirc cap cao hon
qua tuyén. Néu thu dugc mot khung I chuan xac va DXE c6 thé tiép nhan nira thi né tra 1o
cho khung I nay bang mot khung dap tmg RR. Néu DXE khong thé tiép nhan nira thi n6 tra
101 bang mot dap ing RNR, bao cho DXE kia rang hién né ban va khong thé tiép nhan thém
s6 liéu ¢ thoi diém nay. Dap tmg REJ dung dé yéu cau phét lai mot hodc nhidu khung I di bi
DXE nghi 14 mét (c6 thé b loai bo do mét 18i FCS sinh ra trong khi thu).
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DTE DCE

/* ----- Phat DISC
ThuDISE e

Phat UAGF) - - - - - o, |
Phat SABM - - - - - — | * LA
----- » Thu SABM

Phat UA(F)

Trang thai chuyén tin

PhatDISC - - - - - |
----- » ThuDISC
| Phat UA
ThuUA < -~ - -

Trang thai thiét lap

Hinh 4. Thiét 1ap tuyén sau khi giai toa

Céc khung RR, RNR va REJ duoc ding dé tra 1oi khung I 1a cac dép Gmg. Dang lénh
cua cac khung RR, RNR va REJ dung dé hoi DXE kia vé trang thai hién tai cua nd hodc bao
cho n6 néu trang thai ciia DXE nay da thay d6i. Khi dugc str dung 1a 1énh thi cac khung RR,
RNR, va REJ luén c6 sy thiét 1ap bit dau. Vi vay cac dap tng tao ra ¢ bén thu ludn duoc gin
bit cubi.

Pé xem xét nd lam viée ra sao, gia thiét réng mot DXE da trd 101 cho mdt khung tin
bang mot dap tmg RNR do no khong thé tiép nhan sb liéu nira. Khi lai co thé thu sé liéu, né
c¢6 thé phat mot 1énh RR(P) cho DXE kia, thong bao cho né vé trang thai méi. Sau d6 DXE
thu c6 thé tra 10i bang mot dap tmg RR(F), RNR(F) hodc REJ(F), (tuy thudc vao trang thai
ctia nd) va lai tiép tuc phat cac khung I,. Piéu nay thé hién & hinh 5. Ca DTE 1an DCE c6 thé
chuyén tuyén sang trang thai thiét 1ap nho phét di mot 1énh DISC vao bét ctr lic nao. Néu mot
DXE doi hoi phuc hdi tuyén thi n6 phat di 1énh SABM hoic SABME. Ciing thé, diéu nay c6
thé xay ra ¢ bat cr luc nao.

Phia thu phat mot UA dé tra 101 va tuyén lai trd vé cung doan chuyén tin.

e Trang thdi tir chéi khung

Trang thai tir chdi khung duoc dua vao khi thu mot khung khéng hop 18. Piéu d6 c6
nghia 12 mot khung da khong dugc thu nhén cung véi truong dia chi A hodc B ¢ truong A va
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khong c6 161 FCS, nhung ndi dung ciia khung van khong chuan xac hodc khong tuong tng dbi
v6i trang thai ciia phia may thu. Hién nhién day 1a trang thai tvong d6i trim trong, c6 thé biéu
hién su vi pham giao thirc va can phai tai lap tuyén. Mic du tuyén c6 thé duoc tai 1ap ngay
nhd phét di 1énh SABM hodc SABME, nhung ciing khong thé bao cho DXE kia vi sao tuyén
lai phai tai khoi dong. Vi vay khi mot DXE thu mot khung khong hop 1€ thi n6 phat mét dap
mg FRMF dé bao cho DXE kia biét cai gi bi sai. Chu yéu day 1a mot su luan toi: "ban da phat
cho t61 mot khung bi sai va vi sao vay".

Dép tmg FRMF 1a mét bit dic biét boi vi no 1a dap Gmg duy nhit c6 thé phat di dé tra 101
mot dap mg - tot, co phai khong? Ngay & trang thai tir chdi khung, tuyén cé thé dugc tai khai
dong béng mot 1énh SABM hoiac SABME.

3.6. Cac tham s6 hé thong

Céc tham s6 hé thong 13 cac tham s6 ciu hinh, n6 xac dinh cac khia canh nao d6 cta su
thao tac cap tuyén sd liéu.

Dai lugng T 1a khoang thoi gian ma may phat khung 1énh chd mot dép tng trude khi lai
phat di mot 1énh c6 gan bit dau. Poi khi goi ddy 1a khoang tai thir. T1 phai 16n hon thoi gian
dung dé phat mot khung c6 do dai cuc dai va nhan mot dap tmg cho khung nay, né co thé 1a
mot khung cuc dai. N6 tuy thudc vao toc do phat cac bit theo tuyén thong tin va khoang tré xur
1y & may thu.

Con c6 khoang dinh thoi nira, do 1a T, n6 dugc xac dinh nhu 1a thoi gian cuc dai can
dung trude khi may thu thu mot khung va phat di mét khung xac nhén viéc thu khung nay. N6
lubn ngin hon Ty. Piéu nay thyc té thich hop dé phat di mot khung xac nhan viéc thu mot
khung cang som cang tt.

Khoang dinh thoi gian T3 x4c dinh mot DXE phai chd bao 1au d6i v6i 1énh thiét 1ap
tuyén trude khi bat dau phat di cac DISC & cung doan 1ap tuyén. Gid tri nay 12 TixN,.

N 13 sb 1an cuc dai dé mot khung 1énh duoc phat lai trude khi tuyén duoc tai khoi dong.

Thyc chit néu Tida hét N, lan thi may phat tir bo va tai khoi dong tuyén boi SABM
hoic SABME. PSS dung gia tri 20 dbi véi N,. Cac mang khac nhau c6 thé quy dinh cac gia tri
N, khac nhau nhung ching hoan toan gidng PSS.

N; 1a sb bit cuc dai co thé co trong mot khung 1. N6 bao gé)m cac cum IA, C, I, va FCS.
Vi du néu kich ¢& cum I cuc dai cho mot tuyén l1a 128 bytes thi Nj s€ 1a 1064. Tham sb hé
théng klasb lugng cuc dai cta cac khung I dugc danh s6 tuan ty ma mot DXE c6 thé phat di
nhung khong duoc xac nhan & bat cir 1an nao (tirc 1a kich ¢& cira s6). PSS xac dinh gia tri k 1a

7 vi n6 khong bd tro cho phuong thirc 1am viéc mé rong.

4.Cap X.25 thir 2 - Mét s6 goii y thwe té

Diéu quan trong nhét xay ra khi thir nbi hai thiét bi voi nhau 1a tim mot sgi cap dé lam
viéc va cung cép dong hd cho cp tuyén sb liéu (tirc 1a cac van dé cdp vat 1y). Sau do 1a toi
cip tuyén sd liéu. Mot DTE chi trao ddi véi mot DCE; cac DTE khac s& khong trao d6i voi
cac DTE va cac DCE ciing khong trao doi véi cac DCE. Vi vay diéu dau tién can lam dé dam
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bao mot thiét bj 14 mot DCE, thiét bi khac 1a mot DTE. Ngay sau khi diéu d6 da dwoc thuc
hién thi cdp tuyén s6 liéu hoan thanh ma khong con su rac rdi nio nita.

Tham sb cu hinh quan trong nhét 1a gia tri dinh thoi T1. N6 can duoc thiét lap chuan
xé4c cho téc do ma tuyén dugc cip déng hd nhip. Pimg quén rang Ty can duoc thiét 1ap & ca
DCE va DTE.

Diéu gi xay ra khi Ty thiét 1ap khong chuan xac? Néu Ty khong du 16n, ¢6 thé khong di
thoi gian dé phat di mot khung dai va xac nhan né trude khi T; hét han. Diéu d6 dan téi mot
loat su phat lai khung khong can thiét va 1am cho viée truyén s6 liéu kém hiéu qua.

Néu Ty qué 16n thi sy cham tré nghiém trong co thé xay ra khi can phai phat lai khung.
Ca hai trudng hop déu khong xay ra nguy hiém nhung thyc t& dé tao 1ap tuyén c6 hiéu suét tbt
thi doi hoi phai thiét 1ap T chuan xéc.

Tham s c4u hinh quan trong khac cho cip tuyén 1a Ny. D6 13 s6 1an phat lai mot khung
trude khi tuyén s liéu duoc tai 1ap. Gia tri 20 12 hop 1y. N, khong phu thude vao t6 do cia tuyén.

T1 va N c6 quan hé sao cho T1 x N2 1a thoi gian cuc dai can dé phuc hoi tuyén s6 lieu
tir mot sy ¢d nghiém trong. Néu gia tri nay qua 16n thi thoi gian nay c6 thé mat nhiéu phut.
Cho du diéu nay khong thudng xuyén xay ra.

Néu tuyén thong tin gitta DTE va DCE c¢6 chat luong tot thi 16i FCS hau nhu khong xay
ra. Néu tuyén bi nhiéu loan sé& xay ra nhiéu 16i FCS. Cac khung bi 16i ¢6 thé duoc dua qua
cong viéc kiém tra FCS, FCS khong 1am gi khéc, né chi tir chdi hau hét cac khung bi 16i. Pay
12 mot trang thai nghiém trong vi su huy hoai cua sé liéu cap mang c6 thé xay ra ma khong
dugc phét hién bai cac giao thirc cdp mang cao hon.

Cho du viéc nay khong tram trong thi 16i FCS thuong xuyén s& lam cho tuyén sb liéu
kém hiéu qua vi phai phat lai khung nhiéu 1an nhu mét hau qua.

5. Cap X.25 (84) cip 3 - cAp mang (I6p mang)

Cap X.25 thtr 2 tao ra phuong thirc dé chuyén tin giao thirc cip cao hon (trong cac
khung tin ) giita hai dau cudi cia mot tuyén thong tin dam bao chuan xac, diéu khién luu
lwong chuyén sé liéu. Cap X.25 cap 3 tao cho s6 liéu dugc phat di trong cac khung tin. Pon vi
sO liéu & cAp mang 13 goi.

Giao thirc cAp mang trén co ban xac dinh thao tac goi 40 qua giao thirc cip tuyén .Mdi
cudc goi do dugc 16p mang tao ra cho céc giao thic cép cao hon la mot tuyén ¢ diéu khién
theo ludng gitra DXE ndi hat va mot DXE xa qua mang.

X.25 cép 3 thuc té duge dinh nghia 1a mot giao thuc gitta mot DTE va mot DCE déu ndi
truc tiép qua mot tuyén thong tin. DTE c6 thé nhu 1a mot PAD con DCE c6 thé 1a mot thiét bi
chuyén mach goi X.25. C6 thé co nhiéu kiéu mang khac nhau dang dugc str dung dé cung cip
tuyén ndi giita hai DXE. Thé nhung diéu quan trong 1a giao tiép cap mang giita DTE va DCE phai
gitr gidng nhau du cho cic mang bao gdm ca cac tuyén truyén gitra DXE ndi hat va DXE xa.

5.1. Khudén miu goéi cip mang
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Mbi mét goi cip mang ¢ ciing khuon mau dau dé 3 bytes mé ta & hinh 8. Cum nhan dang
khuon mau chung (GF1) 14 khéi 4 bit dugc ding dé chi thi khuén miu chung cho phan con lai cia

dau dé. Cong viéc ma hoa ctia cum GFI s€ dugc mo ta trong khi mé ta cac ki€u goi.

|GFI+LCGN LCN PTI Phan con lai cia goi ||

Hinh 8. Khudn miu géi cAp mang

Cum thtr hai cua bytes dau nay cta goi 1 dia chi nhém kénh Idgic (LCGN). N6 kéo sang ca
bytes thtr hai tao thanh dia chi kénh 16gic (LCN) 12 bit, né ding dé nhan dang cho timg cudc goi
4o riéng biét. Byte thir ba 1a cum nhén dang kiéu goi (PTI), n6 dinh ra chtic ning ctia goi.

5.2. Cac kiéu géi cAp mang

Bang 2 trinh bay cac kiéu goi cip (16p) mang. Luu y rang ciing mot goi co thé goi tén
khac nhau tuy thudc vao DTE hay DTE phat n6 di. ¢ ca hai truong hop, ma hoa cum PTI la
gidng nhau vi khi chuyén téi d6 thi cac goi déu gidng nhau.

Khac v6i cap tuyén sb lidu, & ddy DCE duoc phép lam mot sé viéc ma DTE khong thé
lam, vi vy su phan biét nay la quan trong.

Luuy r.':fmg cac goi thiét 1ap va xo04a cudc goi chi c6 hi¢u luc ddi véi cac cude g01 40 ¢o
chuyén mach (SVCS), trong khi d6 cac goi khéac co hicu luc dbi voi ca SVCs va ca cac mach
40 ¢b dinh (PVCs). Cac PVC gidng cac SVC, chi khac 1a ngay khi tir cap tuyén sd liéu di 1én,
cac PVC di thang vao cung doan chuyén tin, bo qua cung doan thiét 1ap goi. Cac PVC it khi
dugc str dung nén chiing ta s& khong thao luan vé chung nira.

e Cdc géi thiét ldp va xod cudc goi

Goi goi vao va yéu cau goi dung dé yéu cau thiét 1ap mot cude goi 4o giita DXE phét goi
nay va DXE thu go6i nay. Goi chi cudc goi dugce dau ndi hay cudc goi duogc tiép nhan duoc
dung dé tra 16i cho g01 yéu cau goi hodc gobi chi cudc goi vao dé chi thi réng cude thtr ndi
dugc tiép nhan va bay gio cude goi duoc tién hanh.

Goi yéu ciu giai toa va biéu thi giai toa duoc dung hodc dé két thiic mot tuyén ndi dang
lam viéc hodc dé tir chdi mot yeu cau thiét 1ap goi (ttrc 1a dé tra 16i cho go1 yéu cau goi hoac
€01 vao).

Goi x4c nhan giai toa dung dé xac nhan rang da thu duoc goi chi thi giai toa trudc do

hodc goi yéu cau giai toa.
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8 7 6 5 4 3 2 1
1 Nhan dang thé thirc chung | Dia chi nhom kénh logic
2 Dia chi kénh logic
3 Nhan dang kiéu goi
0 0 0 0 1 0 1 1
4 D¢ dai dia chi DTE chti goi | D¢ dai dia chi DTE bi goi
5 (Céc) dia chi DTE
| o0 0 0 0
Chiéu dai ma dich vu
Cac dich vu

S6 lieu thué bao goi

Goi goi vao, yéu cau goi

8 7 6 5 4 3 2 1
1 Nhan dang thé thirc chung \ Dia chi nhém kénh logic
2 Dia chi kénh logic
| Nhan dang kiéu goi
0 0 0 0 1 0 1 1
4 D6 dai dia chi DTE chd goi | D¢ dai dia chi DTE bi goi
5 (Cac) dia chi DTE
|0 0 0 0
Chiéu dai ma dich vu
Cac dich vu

S6 liéu thué bi go

Goi chi cudc goi dugc dau noi dugc ti€p nhan

8 7 6 5 4 3 2 1
1 Nhan dang thé thirc chung \ Dia chi nhém kénh logic
2 Dia chi kénh logic
3 Nhan dang ki€u goi
0 0 0 1 0 011 1 0/1
4 Nguyén nhan giai toa
5 Ma phéan doan 13
6| ChiéudaidachiDTEchlgoi |  Chiéu dai dia chi DTE bj goi
; (Cac) dia chi DTE
| 0 0 0 0
Chiéu dai dich vu
Céac dich vu
S8 liéu thué bao xda

Goi chi thi x6a, goi yéu cau x6a/gdi xac nhan xoa

Hoan Xuan Mai — Pién tit Vién thong K32 — Dai Hoc Khoa Hoc Hué



Mai Xuan Hoan

e Cac goi so lieu va ngat:.

Cac bits
8 7 6 5 4 3 2 1
1 Nhan dang thé thire chung o .
Q 0 0 | Dia chi nhém kénh logic
2 Dia chi kénh logic
3 PR) | M P(S) | 0
S6 liéu thué bao
A, module 8.
CAc bits
8 7 6 5 4 3 2 1
1 Nhan dang thé thirc chung o .
S BDia chi nhém kénh logic
Q D 1 0 ad J
2 Dia chi kénh logic
3 P(S) 0
4 P(R) M
84 lidu thué bao

B, module 128.

D: bit xac nhan phan phat; Q: bit dinh tiéu chuan; M: bit tang s liéu

Goi s ligu

Goi s6 lidu duoc dung dé chuyén s lidu cho giao thirc cap cao hon giita hai DXE dau
ndi v6i nhau boi cude goi a0. Goi ngit duge dung dé chuyén mot phan nho sd lidu (t6i da 32
bytes) giita hai DXE véi d uu tién rat cao. Goi ngit c6 kha niang nhay qua cac goi sb liéu va
khong phu thudc vao sy diéu khién luu lugng cip mang.

Goi x4c nhan ngat duge ding dé xac dinh viéc thu mot goi ngat. Chi c6 thé c6 mot goi
ngit khong duoc xac nhan & bat ky 1an nao.

8 7 6 5 4 3 2 1
1 Nhan dang thé thic chung \ Dia chi nhém kénh logic
2 Dia chi kénh logic
3 Nhan dang kiéu goi

0 0 1 0 0 0N 1 1
4 S6 liéu thué ngat

Goi ngit/goi xac nhan ngat

e Cdc géi diéu khién luong va tdi lgp

Cac goi RR va RNR duoc dung dé xac nhan viée thu cac goi sb lidu. St dung goéi RR
khi may thu c6 thé thu thém céc 201 s6 liéu. G6i RNR duoc st dung khi may thu tam thoi bi
ban va khong thé thu thém sd lidu.

G6i REJ co thé dugc DTE sir dung dé yéu cau chuyén cac goi sd lidu. Dich vu REJ
khong can thiét b trg ¢ tat ca cac DCE vi thyuc té no khong can cho thao tac chuan xéac cua

nghi thie. Sir dung géi REJ ¢6 ngu ¥ 1a mot goi s6 liéu da thu dugce chuan xac boi cap tuyén
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s6 lidu da bi DTE lam mét vi Iy do nao d6, c6 thé do no bi day ra khoi ving nhd dém danh
cho goi tin thu dugc.

Goi chi thi tai 1ap/yéu cau tai 1ap dung dé chuyén cudc goi 4o vé trang thai trudce cia nd
khi cude goi dugc thiét 1ap luc ban dau. Toan bo cac viéc chua giai quyét xong cua s6 liéu bi
vt bo, cac dia chi diy duoc l1ap khong va cac trang thai diéu khién ludng bi xo0a. Goi nay
thuong dugc st dung khi 16i giao thirc dugc phat hién hodc diéu gi d6 dé xod s liéu bi "mac

ket" & mot cudc goi ma khong can phai xoa cude goi hi¢n thoi.

8 7 6 9 4 J P 1
1 Nhan dang thé thurc chung Pia chf nhom kénh logic

0 0 0 1 '
2 Dia chi kénh logic

Nhan dang kiéu goi
3 PR) 0/0/0 0/0/M1 0/1/0 0/0/0 111
A, module 8.
Cac bits

8 7 6 9 4 3 2 1
1 Nhan dang thé thuc chung Bia chf nhom kénh logic

0 0 1 0 '
2 Dia chi kénh logic
) Nhan dang kiéu goi

0 0 0 0 0/0/1 0/1/0 0/0/0 1111
4 P(R) | D

G0i RR/RNR/REJ.
G061 xé4c nhan tai 1ap dugc dung dé xac nhan viéc thu cua g061 chi thi tai 1ap/yéu cau tai

lap va nho vay thé thirc tai 1ap dugc thyc hién.

8 { 6 5 4 3 2 1 -
1 Nhan dang thé thirc chung | Bia chi nhom kénh logic =
2 Dia chi kénh logic
| Nhan dang kiéu goi

0 0 0 1 1 0N 1 1
4 Ly do tai lap
5 Ma doan 10i

G6i chi thi tai 1ap, yéu cau tai lap/xéc nhan tai 1ap

e Cac goi tai khoi dong:

Goi chi thi tai khoi dong/yéu cau tai khai dong duoc dung dé xoa di tat ca cac cude goi
4o dang xtc tién va chuyén tai toan bd cdp mang vé trang thai khoi dau ctia no. Goi nay 1a goi
dau tién dugc cap mang phat di khi cap tuyén s6 liéu chuyén sang cung doan chuyén tin.
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8 7 6 5 4 3 2 1
1 Nhan dang thé thirc chung | 0 0 0 0
2 0 0 0 0 0 0 0 0
3 Nhan dang kiéu goi

1 1 1 1 1 0 1 1
< Nguyén nhan tai khdi dong
5 Ma phan doan 16i
A, Goi chi thi tai khoi dong, goi yéu cau tai khoi dong

8 7 6 5 4 3 2 1
1 Nhan dang thé thitc chung | 0 0 0 0
2 0 0 0 0 0 0 0 0
) Nhan dang kiéu goi

1 1 1 1 1 1 1 1

B, Goi x4c nhan tai khoi dong
e Céc goi tai khoi dong
G61 x4c nhan tai khoi dong duge dung dé xac nhan cong viéc thu mot goi chi thi tai khoi

dong/yéu cau tai khoi dong va dé chi thi rang cdp mang hién dang hoat dong

[ Kiéu goi Byte 3 |

. . \ . Cac bit
‘ T DCE to1 DTE Tu DTE t61 DCE 8...7..6...5..4..3..2... 1‘
| Thiét bi va giai tod cudc goi |
~ Goi vao “Yéu cu goi 0...0....0...0....0....0... 1.1
Dau ndi cude goi Tiep nh:cfln cudc goi 0...0...0..0..1..1..1..1
Chi thi giai toa Yéu cau giai toa 0...0...0...1....0....0....1.....1
Xac nhan giai toda DCE Xac nhan giai téda cua DTE||0.....0.....0.....1.....0....1.....1.....1
[ S6 liéu va ngat |
86 ligu DCE S6 ligu DTE Xeroe Koo Xerre Xewen Xoree Xorrne Xeann 0
Ngit cua DCE Ngit cua DTE 0.....0....0....0....0....0.....1...1
Xac nhan ngat cia DCE Xac nhan ngat caa DTE ||0.....0.....1.....0....0....1.....1.....1
[ Dicu khién ludng va tai Iap |
DCE RR (module 8) DTE RR (module 8) XooonXorXororl0.....0.....0......0......
DCE RR (module 128) DTE RR (module 128) ||0.....0.....0.....0.....0.....0......0.....1
DCE RNR (module 8) DTE RNR (module 8) [|x.....x.....x.....0.....0.....1......0......1
DCE RNR (module 128) DTE RNR (module 128) |/0.....0.....0.....0.....0.....1......0.....1
DTE REJ (module 8) [|x.....x....X.....0.....1.....0......0.....1
DTE REJ (module 128) |[0.....0....0.....0.....1.....0.....0.....1
Chi thi tai lap Yéu cau tai lap 0...0...0..1..1..0...1...1
Xac nhan tai 1ap DCE Xac nhan tai lap DTE [/0.....0.....0.....1....1....1.....1.....1

Tai khoi dong

Chi thi tai khoi dong Yéu cau tai khoi dong  |[1.....1.....1....1.....1.....0......1.....1
Xéc nhan tai khoi dong DCE || Xéc nhan téi khoi dong  ||1.....1....1....1.... 110 L
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[ DTE ]

| Phan doan |
[ Phan dodn Looliilindin0.:0.0. ]
| bang ky |
‘ - Yéu chu ding kg 1olonlon10.000 1‘

Xéc nhan dang ky 1..1..1..1..0..1..1..1

Bang 2. Cac tri s6 cia cum ma PTI

e Cdc géi phan dodn 16i va ding ky dich vu

Goi phan doan 16i do DCE phét cho DTE khi DCE thu mot géi tin bi 11 trim trong. Vi
du : Khi thu dugc mét goi ¢6 truong GFI khong chuan xac, DCE c6 thé phat mot goi phan
doan 16i cho DTE, gobi nay chtra ma phan doan, 18i thich hgp: Khong phai toan bo cac DCE
déu tao ra cac goi phan doan 15i.

GOi yéu cau diang ky dich vu c6 thé duoc DTE phat cho DCE dé yéu cau dugc sir dung
hay khong str dung mét s6 dich vu ndao d6 trong khoang thoi gian nao d6. Cac dich vu lién
quan s¢ dugc mo ta sau nay.

Goi xac nhan ding ky do DCE phét cho DTE dé tra 10i cho mot gbi yéu cau ding ky
dich vu tir DTE.

8 7 6 5 4 3 2 1
1 Nhan dang thé thirc chung | 0 0 0 0
2| 0 0 0 0 0 0 0 0
3 Nhan dang kiéu goi ¥

1 1 1 1 0 0/1 1 1 R
4 Chiéu dai dia chi DTE | Chiéu dai dia chi DCE

Dia chi DCE va DTE
| 0 0 0 0
0 | Chiéu dai dang ky
Dang ky

Goi yéu cau dang ky/géi xac nhan dang ky

5.3. Cac dia chi day cap mang

Ciing nhu & cap tuyén sb lidu, cac kiéu goi xac dinh déu mang theo chiing cac dia chi
ddy. Céac dja chi diy nay (chi sb tht ty) duoc dung dé dam bao cho cac goi sd lidu duogc
chuyén di khong bi mat va theo mot thir tw chuan xac. C6 hai dia chi diy duoc tai di, d6 1a dia
chi day P(S) va dia chi day P(R).

Dia chi diy P(S) chi duoc mang theo cac goc sb liéu va dung dé nhan dang tir gbi
s6 liéu riéng.

Dia chi diy P(R) duoc mang theo & géi sé liéu, goi RR, RNR, va REJ. Ving mi P(R) ¢

cac goi nay chuyén dia chi ddy ctia goi s6 liéu tiép theo ma may phat s& chuyén cho may thu.
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Gidng nhu & cip tuyén sb liéu, co hé thdng danh sé day thong dung, n6 st dung cum 3
bit va c¢6 dia chi day tir 0 téi 7, va mot hé théng danh sb day mo rong nd sir dung cum ma 7
bit va c6 dia chi day tur 0 to1 127.

5.4. Treong ma nhian dang khuén miu.

Chung ta d3 di qua cac kiéu goi cAp mang, bay gid chung ta chuyén sang cong viéc ma
hoa cum ma GFI. Bang 3 trinh bay cac gia tri md cum GFI c6 thé nhan Bit "Q" chi xuét hién
& cac goi sb lidu va duoc dung dé phan biét goi sd liéu theo hai loai khac nhau: Cac goi sb
liéu thong thudng va cac goi s6 lidu "dinh pham chat". Cac gbi sb liéu dinh pham chat thuong
duoc sir dung dé cho phép chuyén thong tin diéu khién giao thirc cip cao hon ma khong anh
hudng t6i sb liéu giao thic cip cao hon ma ching dugc phat di & cac goi sb lidu thong
thuong. Mot vi du vé giao thire nay 1a X.29.

Bit D 1a bit x4c dinh chuyén giao. Bit ndy c6 thé xuit hién & cac goi thiét 1ap goi nhung
thuc té chtrc ning ctia né chi lién quan dén viéc chuyén giao cac goi sd liéu. Bit 5 va 6 cia
cum ma GFI| dugc sir dung dé chi thi hé théng danh sb day nao dugc stir dung. Hé théng danh
$6 day mo rong la mdt trong cac kiéu tu chon, goi la kiéu dat trude. Thce 13 hé théng dénh sb
dugc dung can phai duoc quyét dinh khi tuyén X.25 dugc thiét 1ap. Toan bd cac cude goi 40
trén tuyén can phai st dung hé théng danh s6 nay di dat trude nd. Néu dich vu ding ky c6
hiéu Iyc thi n6 c¢6 thé chuyén doi hé thdng danh sé hién thoi theo nhitng didu kién nhét dinh.
Phan 16n céac trudng hop st dung hé thong dénh s6 thong thuong vi chi can rét it didu bd sung
bb trg cho hé thong danh s mé rong.

Byte 1 |
Cac bit
8 7 6 5
, Hé théng dia chi diy module 8 0 0 0 1 |
Céac goi thiét lap goi -
Heé thong dia chi diy module 128 00 10 |
GOC  giai toa, diéu khién Heé thong dia chi ddy module 8 00 01 |
ludng, ngat, tai lap, tai khoi —
dong ding ky va phén dodn Hg¢ thong dia chi day module 128 0 0 1 0 ‘
e K 1ia Hé thdng dia chi diy module 8
Céc goi s0 lidu o o
Hg¢ thong dia chi ddy module 128 0 010
Mo rong nhan dang khuén mau thong thuong 0 0 11 |
Dung cho cac tng d1:1ng khac £ % 0 0
* Khong x4c dinh

Bang 3. Tri s0 clia cum ma GFI
5.5 Cung doan tii khéi dong
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Ngay khi cdp tuyén s6 liéu chuyén sang trang thai chuyén tin, cip mang can duoc tai
khéi dong. Mot yéu cAu tai khoi dong/chi thi tai khoi dong DCE hoac DTE phat di, sau d6 no
duoc xac nhan bdi goi xac nhan tai khdi dong. Vi nd la chung cho goi chi thi tai khéi
dong/goi yéu cau tai khoi dong ma can phat di ngay khi cap tuyén 1am viéc, nén thudng xay
ra "va vip". Néu mot DXE dang chd sy x4c nhén tai khoi dong ma né thu duoc chi thi tai khoi
dong / yéu ciu tai khoi dong thi "va vap" tai khdi dong da bi xay ra va goi thu duoc coi nhur 14
su xac nhan tai khoi dong.

Hinh 6.9 md ta thé thic ctia cum ma chi thi tai khai dong / yéu cau tai khai dong va cac
201 xac nhan tai khoi dong. Luu v 1a cum ma LCGN va LCN dugc ma hoa toan bo 6 0. Dia
chi day du cta kénh 16gic 000000000000 c6 thé khong dung duge boi mot cude goi 4o & tat

ca cac dicu khién bd sung va can loai ra ¢ bat ctr noi nao co6 thé duoc.

Bang 4: mo ta gia tri c6 thé co cia cum ma nguyén nhan tai khoi dong trong goéi chi thi

tai khoi dong.
Cac bit
8..7...6...5..4..3..2..1
| L3i thi tuc tai ch 0.e..0...0..0.0.....0.....0.....0.....0 |
o mang 0.....0.....0.....0.....0.....0....1...1
Mang lam viéc 0....0....0...0...0...1..1...1
Xac nhan dang ky/ xoa 0...1..%1..1..1..1..1...1
Bang 6.4. Ma hoa cho cum ma chi nguyén nhan tai khoi dong.
cua cac goi chi thi tai khéi dong
Cac bit
8.7...6...5..4..3..2..1
Nhan dang khuoén mau
(O | T | I 0.....0.....0.....0
chung
cacbyte [ 2 0...0....0.....0.....0.....0.....0.....0 |
2 Nhan dang kiéu goi
1..1..1..%1..1...0..1..1
4 Nguyén nhan tai khoi dong |
5 Ma phan doéan 13i |

a) Goi chi thi tai khoi dong / goi yéu cau khdi dong
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Cac bit
8..7..6..5..4..3..2..1
Nhan dang khudn mau
) (N | I | 0.....0.....0....0
Cac byte chung
2 0.....0000..0.0...0.0.0......0.....0 |
3

1...1..1...1...21..1..1..1

Nhan dang kiéu goi ‘

b) Goi xac nhan tai khéi dong

Khi dugce dung & gbi yéu cau tai khoi dong, bit 8 can dugce thiét 1ap & gié tri 1 thay cho
gia tri 0. Vi vay day 1a sy hoan thién dang ké so véi X.25(80), n6 nodi 1én ra‘ing cum ma nay &
g06i yéu cau tai khoi dong can phai c6 gid tri ma toan bo khong. Piéu nay thuong co nghia 1a
khi sir dung céc tuyén ghép X.25 thi 1y do dé tai khoi dong da mat di. Cum ma da phan doan
18i ¢6 thé duge dung dé cung cip thém théng tin vé 1y do khoi dong lai.

Chi c6 gbi khac c6 lién quan toi cung doan nay 1a goi phan doan 18i. Hinh 10 mo ta thé
thirc ctia goi ndy. Cum giai nghia phan doan bao gdom 3 byte dau ciia cum ma dau dé trong gbi
chi thi nguyén nhan phai phat géi phan doan 15i. Néu chi c¢6 dudi 3 byte tirc 1a chi co nhitng gi
da thu duoc.

C4c bit
8iTovriBur 532001
Nhan dang thé thuc
R | I R 0......0......0......0
chung
Céc byte 2 0.....0....0......0......0......0......0.....0 |

3 Nhan dang kiéu goi

Loilowidonndin0.00.00ud
4 Ma phan doéan 13i |
5 Giai nghia phan doan 151 |

Hinh 10
5.6. Thiét 1ap cac cudc goi thuc
G061 goi vao/goi yéu cau go1 yéu cau mot cude goi thuc co chuyén mach can duoc thiét
1ap giira hai DXE dugc ndi vao mang. Hinh 11 mé ta thé thic cua goi ndy.
Luu y 14 bit 7 cia GFI ¢6 nhan 1a "D". Néu bit nay dugc thiét 1ap tirc 1 thué bao chi goi
yéu cau sir dung dich vu bit D (xem muc cung doan chuyén giao tin & chuong ndy vé van dé
d6). Néu no bi xo4 tirc 1a chi goi khong c6 y dinh sir dung no.
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DXE phat goi goi vao/yéu cau goi phai chon mét dia chi nhom kénh 16gic (LCGN) va
dia chi kénh logic (LCN) dé nhan dang duy nhat mot cudc goi riéng. Hién nhién nd khong thé
1a dia chi d3 dung bdi cudc goi dang tién hanh. Dich vu PSS chia sé luong tong thé kénh
thanh mot nhém. Cac nhom khac nhau dugc nhan dang béi truong ma LCGN nay. Cac nhém
nay la:

LCGN, Kiéu, Tén, Sir dung

N6 dung dé DCE dinh vi LCNs tir dia chi kénh thap nhét tr¢ 1én, con DTE lai dinh vi
LCNSs tir kénh cao nhat xudng.

Thong thuong thi ca DCE va DTE déu st dung SVC ca hai canh. Vi du néu chi can 16
kénh 16gic thoi thi LCGN 4 c6 thé duoc sir dung cing voi cac LCN tir 0 t6i 15. DCE s& bit dau
phan b cac kénh tir 0 tré 1én, con DTE s& bét dau phan bd cac dia chi kénh tir 15 trd xudng.

|Cécbit |
| 8..7..6..5..4.3..2..1 |

Nhian dang thé thuc

Dia chi nhom kénh logic
chung

| bia chi kénh logic

Nhan dang kiéu goi
0.....0....0.....0.....1.....0...1...1

0.....0.....0....0............

| Chiéu dai dich vu

| Céc dich vu

(C4c) dia chi DTE ‘

| S6 liéu thué bao goi

Hinh 11. Géi goi vao/géi yéu cau goi

C6 hai cum ma goi 1a dia chi DTE bi goi va dia chi DTE chu goi. MBOi dia chi c6 thé téi
15 chir s6, mdi chit s6 c6 thé tir 0 t6i 9. Thuong chi t6i da 14 chit s6 duoc st dung 14 chir sb
nay duogc chia thanh mot dia chi 12 chir s6 cung v6i 2 chit sé cubi cung 1a dia chi dudi cap.
Mang X.25 thudng tao tuyén trén co sd dia chi 12 chir s6 dau. Con 2 chir sé sau ding cho dia
chi mot thuc thé riéng trong DXE c6 dia chi d6. Nhu vay dia chi nay c6 thé 1a dia chi DXE
chu goi va dia chi DXE bi goi. Ly do vi sao DTE duogc str dung 1a dac diém cua DTE cling nhu
cac thiét bi dugc déu nbi vao mang c6 DCE 1a giao tiép cho mang. Vi vay ban than cta cac
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DCE khong bao gio 13 bi goi. Tuy nhién trong thyc té thi ca cac DTE 1an cac DCE van c6 thé
1a bi goi.

Céc dia chi nay duogc thiét 1ap ¢ dang goi sir dung thé thirc sé thap phan duoc mi hoa
nhi phan (BCD). Piéu nay c6 nghia 13 2 chit s6 trong mdi byte: 4 bit cao (8-5) cho chit sb tht
nhét, 4 bit thip (4-1) cho chit sb thir hai. Dia chi dau tién 13 dia chi DTE bj goi. N6 1a dia chi
cta thiét bi ma thué bao chu goi mudn thiét 13p cudc goi do tdi do. Pia chi thir 2 1a dia chi
thué bao chu goi (DTE). N6 1a dia chi cta thiét bi bat ngudn cua goi tin. Pic diém nay cho
phép DTE khong chira dia chi DTE cha goi mic du DCE ludn ludn can phai bao gdm ca no.
Nhu thé cong viéc thyc hién X.25 co thé 1a DCE hodc DTE, dia chi DTE chu goi ludén bao
g6m hau hét.

Mot van dé nho xay ra khi téng sb céac chir sb trong cum dia chi DTE chu goi va bi goi
1a 1& vi chi mot nira byte cudi duge dung. Quy dinh nay chon sé 0 dua thém vao dé lap vao
ntra byte cudi cung.

Tiép theo cac dia chi DTE 1a cum m3 dich vu m& dau boi byte chi chiéu dai dich vu.
Chiéu dai nay 1a tong s6 byte ctia cum mi dich vu dugc phép (chiéu dai ndy c6 thé thay doi
dugc). Chiéu dai téi da cta truongdich vu 14 100 byte. Truong nay dung dé ma hoa cac thong
tin dic biét vé cudc goi va cac yéu cau dich vu trong khoang thoi gian tién hanh cudc goi. Cac
dich vu nay s€ dugc mo ta sau nay.

Trudong cudi ciing cua goi 1a trudng sd lidu thué bao cia cudce goi (CUD). Trudng niy
chtra cac s6 lidu tuy chon, nd duge truyén dan khong bién doi gitra DCX chu goi va bi goi. &
cac goi goi vao thong thuong/cac gbi yéu cau goi truong CUD dai 16 byte 1a tdi da. Néu dich
vu "chon nhanh" dugc str dung thi trudng nay co thé dai toi 128 bytes. Dich vu chon nhanh la
mot trong cac dich vu c6 thé co trong truong dich vu clia goi.

Truong CUD c¢6 thé duge ding cho nhiéu muc dich khac nhau tuy theo tng dung. Mot
g dung chung 1a dé cung cap kha ning tao 1ap dja chi m¢ rong khi mot phan cua tuyén goi
bao gdm cac mang khong ding X.25.

Néu cudc goi dugc phia thu gbi goi vao/goi yéu cau goi chap nhan thi mot goi chi thi
cudc goi dugc d4u ndi/cude goi dugc tiép nhan dugc phat tra 161. Hinh 12 mo ta thé thuc cua
g61 chi thi cudc goi dugc dau ndi/cude go1 duogc tiép nhan. Luu ¥ 1a ¢6 hai dang goi dau ndi
goi/tiép nhan goi. Thé thirc thong thudng c6 thé chira cuc dai 1a 3 bytes va khong co truong sb
liéu thué bao bi goi. Thé thirc mé rong co it nhét 5 bytes (néu khong c6 dia chi va cac dich vu
thi chiéu dai dich vu va dia chi van phai c6) va c6 thé chtra truong s6 liéu thué bao bi goi néu

2061 goi vao/gbi yéu cau goi di quy dinh sir dung dich vu chon nhanh.

CAc bit |

8..7..6..5..4..3...2.. 1|

L Nhéan dang thé thirc bia chi nhom kénh
chung logic
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2 Dia chi kénh logic |

3 Nhan dang kiéu goi
0.....0.....0...0.....1....0.....1...1
4 Do dai dia chi DTE || D6 dai dia chi DTE bi
chu goi goi
5 (Céc) dia chi DTE
0.....0....0.....0.........

Cac dich vu

Chidu dai dich vu |

S liéu thué bao bi goi

Hinh 12 Géi chi cudc goi dwoe dau ndi/dwoc tiép nhin

Nhic lai 1a truong GFI c6 bit 7 dugc gén nhén D. Néu chu go1 co yéu cau dich vu nay
va DXE bj goi c6 kha ning cung cip thi can phai thiét 1ap bit nay trong goi. Néu khong thi bit
nay phai xo4 di.

Pép tng nhic nhd cho goi goi vao/godi yéu cau goi 1a goi chi thi x0a/goi Yeu cau xo4.
Hinh 13 mé ta thé thirc cua goi nay. Ciing c6 hai kiéu bién thé nhu d6i voi goi dau ndi cude
go1 va goi tiép nhan cudc goi. Cac quy tac su dung dia chi, dich vu va xoa s6 liéu thué bao

dan ra tir cac quy tac ctia goi dau noi cudc goi va goi tiep nhan cudc goi.

CAc bit |

8..7...6...5..4..3..2..1

. Nhan dang thé thirc Dia chi nhom kénh
chung logic
2 Dia chi kénh logic |
3 Nhan dang kiéu goi
0.....0.....0.....1......0......0.....1.....0
Céc byte
4 Nguyen nhan gia toa |
5 Ma phan doan 15i |
6 Chiéu dai dia chi DTE || Chiéu dai dia chi DTE
chu goi bi goi
(Céc) dia chi DTE
0.....0...0..0.000.0uc

Chiéu dai dich vu |
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Cac dich vu |

So liéu thué bao xo0a |

Hinh 13. Géi chi thi x04/g6i yéu ciu xo4

Truong 1y do giai toa (xo04) dugc dung dé chi thi Iy do vi sao cudc goi bi xo4. Bang 6.5
mo ta céac tri s6 co thé dung cho truong nguyén nhan xoa (mong mudn cua cac tic gia 1a
khong bi pham 15i). Luu y DTE ¢6 thé tao lap trudng ndy néu bit 8 duoc thiét 1ap. Cling nhu
d6i véi truong 1y do tai khoi dong, ddy 1a mot trong cac tinh nidng méi, quan trong cia
X.25(84). & X.25 (80) DTE ma hoa truong nay toan s6 khong.

Goi x4c nhan xo4 dung dé xac nhan viéc thu géi chi thi xo4/goi yéu cau xod. Thé thirc
clia n6 mo ta & hinh 14. ¢ day lai c6 hai bién thé ciia goi ndy. Luc nay thé thic goi thong
thuong ludn duge sir dung. Goi thé thirc md rong chi c¢6 thé do mot DCE phat cho mot DTE

va n6 chi dugc dung lién quan téi dich vu. "thong tin tinh cudce". khac ¢ cac dich vu tuy chon.

Cac bit
8..7...6...5..4..3..2..1
DTE khoéi xudng goi 0.....0.....0......0......0......0.....0.....0
DTE khé1 xudng goi Xevooe Xeoo Xen Xevnn X X Xennn X
bia chi ban
. 0.....0.....0......0......0......0.....0......0
Khong dugc khai thac
x. 0....0....0....0....1.....0.....0.....1
Lo61 thu tuc huong ra
o . 0.....0....0....1.....0.....0.....0....1
Bi goi khong chap nhan tra cude
i 0....0....0....1....1....0.....0....1
Dich goi khong tuong thich
. 0....0...1....0....0....0.....0....1
Khong chap nhan chon nhanh
X 0....0...1..1..1..0...0..1
Khong 161
Yéu cau dich vu khong hop 16 0....0.....0.....0.....0.....0.....1...1
Chan tiép can 0....0.....0.....0.....1....0...1.....1
Loi thii tuc tai chd 0....0....0....1....0....0....1.....1
U tai mang 0.....0....0.....0....0.....1.....0...1
Khong c6 kha ning tiép can 0....0....0....0.....1....1....0...1
RPOA 0....0....0....1....0.....1....0....1

Béang 5 Bang gia tri ciia truwong nguyén nhin xoa
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CAac bit |

8..7..6..5..4..3..2.. 1|

Nhan dang thé thirc Pia chi nhom kénh
chung logic

2 | bia chi kénh logic |

Nhan dang kiéu goi

Cachyte || 3
0.....0....0....1....0.....1..1...1

Chiéu dai dia chi || Chiéu dai dia chi
DTE chu goi DTE bi goi

5 (Céc) dia chi DTE

Chiéu dai dich vu

Cac dich vu

Hinh 14. G6i xac nhan xoa

Céc byte Céc bit |

8..7..6..5..4..3..2.. 1|

1 chung Dia chi nhom kénh logic
Q....D....1...1

‘ Nhén dang thé thire

|
3 P(R) M (P)S 0 |
|

S6 liéu thué bao

8..7...6...5..4..3..2..1

Nhéan dang thé thuc
1 chung Dia chi nhom kénh logic
Q.....D...1....0.....

| 2 Dia chi kénh logic |
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P(S) 0 |

P(R) M |

|7 3

SN

S4 liéu thué bao |

(Khi da mo rong module toi 128)
D: Bit xac nhan phan phat;
O: Bit dinh tiéu chudn
M: Bit ting thém s6 liéu
Hinh 16. Géi s6 liéu

5.7 Cung doan chuyén giao tin

Mot cude goi 4o s& mat nhiéu thoi gian nhét & cung doan chuyén sé lidu. Cac géi s6 lidu
dugc trao d6i gitra cac DXE & mdi dau cia tuyén goi.

Hinh 16 mé ta thé thic ciia goi s6 lidu. Luu ¥ ¢ day lai co hai thé thic c6 thé xay ra. N6
dugc tao ra do ta danh sé ddy mo rong va thong thuong.

Bit M 1a bit chi thi thém s6 liéu. N6 ding dé tao ra kha ning chuyén cac ban tin sd liéu di.
Céc ban tin nay dai hon mot géi cap mang don. Bang tin nay duoc chia thanh cac gbi cap mang
va g0i cudi ciing s& tao 1ap bit M. G6i cudi ma khong c6 bit M thé hién déy 1a cudi ciia diy.

Khi mot DXE thu mot géi s6 liéu né phai phat tro lai cho DXE déu kia tin x4c nhan cudc
goi. C6 thé c6 hai goi, g6i RR hodc RNR. Hinh 17 mo ta thé thirc ctia cac goi nay. Goi RNR
duoc phat di khi DXE khong c¢6 kha ning thu thém cac goi tin nita, thuong do no da hét tiém
ning. Goi RR dugc phat di khi DXE ¢6 kha ning thu tiép tuc cac goi sé liéu. Nhu trudc day
d3 nhéc t6i, mot DTE c6 thé phat di mot goi REJ cho DCE dé yéu cau phat lai cac goi sb licu.
Thé thirc ctia n6 & hinh 18.

Su hién dién cua bit D dugc ding dé dam bao rang DXE dau kia da thuc su thu dugc goi
s6 lidu. Vi sao diéu nay lai can thiét 2 Van dé 12 & chd mic du DXE phat géi s6 liéu nay ¢ thé
nhan dugc goi tra 101 xac nhan 1a RR hay RNR, n6 khong biét chinh xac goi nay tir dau téi.
Néu bit D dugc thiét 1ap thi yéu cau str dung dich vu "x4c nhan phan phat", khi d6 16p mang
khong phat di sy xac nhan cho t&i khi DXE d6i phuong da thu duoc goi sé lidu va xac nhan

diéu do.

Céc hit

Céc byte

8...7...6...5..4..3..2..1
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Nhan dang thé thuc
chung bia chi nhom kénh logic
0.....0....0...1
Dia chi kénh logic |
P(R) Nhan dang kiéu goi
0....0....0...0.....1
(Module 8)
Cac bit |
8.lob.5lh B2 ] |
Nhéan dang thé thtrc )
Pia chi nhom kénh
chung .
logic
Céc byte 0..... 0..... 1. 0....
bia chi kénh logic |
Nhan dang kiéu goi
o....0....0...0....0....0......0.....1
P(R) D |
a) GOi RR
Cac bit |
8.5l B2 ] |
Nhéan dang thé thire
) chung Dia chi nhom kénh logic
Céc byte
0....0...0....1
Dia chi kénh logic |
Nhan dang kiéu goi
P(R) an dang Kicu g
0...0...1...0...1

|Céc byte

Cac bit |
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8....7...6...5..4..3..2..1

Nhéan dang thé thirc )
Pia chi nhom kénh
chung .
logic
0....0....1....0....
Dia chi kénh logic |
Nhan dang kiéu goi

0....0...0...0....0...1.....0.....1

P(R) D |

b) Goi RNR (Khi module m¢ rong 128)

Hinh 17. G6i RR(a) va goi RNR(b)

Cac bit |
A N |
Nhan dang thé thirc
) chung bia chi nhom kénh logic
Céc byte
0....0...0....1
bia chi kénh logic |
Nhan dang kiéu goi
P(R) an dang kiéu go1
0....1....0...0...1
a) Module 8
Cac bit |
8.lebBridh B 20 ] |
Nhan dang thé thirc
chung Dia chi nhom kénh logic
Cé_c byte 0 ..... O ..... 0 ..... 1.
Dia chi kénh logic |
Nhan dang kiéu goi

0...0...0...0....1....0.....0.....1

P(R) D |
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b) Module m¢ rong 128

Céc g6i cudi lién quan toi cung doan chuyén tin 1a cac goi chi thi tai 1ap/yéu cau tai lap
va xac dinh tai 1ap. Hinh 20 mo ta thé thirc cua goi tin ndy. Bang 6 1a bang ma hoa cua truong
1y do tai 1ap. DTE c6 thé thiét lap trudng nay khi bit 8 dwoc thiét 1ap. Ma phan doan 15i s&
cung cip thém thong tin vé 1y do tai lap. Thé thirc cia cac gbi yéu cau ding ky va xac nhan
dang ky mo ta ¢ hinh 21.

Céc bit |
8.fbobidhi B2l |
1 Nhan dang thé thire bia chi nh_c')m kénh ‘
Cac chung logic
byte  |["2 Dia chi kénh logic |
3 Nhan dang kidu g6i ‘
0...0....1....0.....0....0.....1.....1
4 S4 ligu thué ngit |
Hinh 18. Géi REJ
a) Goi ngét
Cac bit |
8.fubnbobin B2l |
/ 1 Nhan dang thé thirc bia chi nh_(')m kénh ‘
Cac byte chung logic
2 Pia chi kénh logic |
3 Nhan dang kiéu goi ‘
0...0....1....0....0...1....1....1
Hinh 18. Géi REJ
b) Goi x4c nhan ngit
Céc bit
8...7..6....5.. 432, ‘
DTE khoi xudng 0.....0....0.....0.....0.....0......0......0
DTE khéi xudng 1. X X X X X X X
Khong lam viéc tot 0....0.....0....0.....0....0.....0.....1
LGi thé thuc phia xa 0...0....0....0....0....0....1.....1
Lbi thé thirc tai chd 0...0....0....0....0....1.....0.....1
U mang 0...0...0...0...0..1...1...1
Lbi thao tic DTE phia xa 0...0...0...0....1...0.....0....1
Ldi thao tic mang 0...0...0...0..1..1...1.....1
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Dich khong tuong thich 0...0...0...1....0....0.....0.....1
Mang khong lam viéc 0....0...0..1..1..1..0....1

e |

Hinh 19. M6 ta thé thirc cic géi mgit va xac nhan ngat
Bang 6. Cac tri s6 mi cua trudng 1y do tai 1ap

|Céc byte Céc bit |

| 8..lubrbobin B2l |

‘ 1 Nhéan dang thé thirc bia chi nh.(')m kénh ‘
chung logic

| 2 Dia chi kénh logic |

‘ 3 Nhan dang kiéu géi ‘
0...0...0..1..1..0...1..1

| 4 Ly do téi lap |

| 5 Ma doén I3i |

a) G6i chi thi tai lap 1 yéu cau tai lap

Cac bit

8..7...6...5..4.3..2..1

1

Céc byte chung logic
2 Dia chi kénh logic
3 Nhan dang kiéu goi

Nhan dang thé thirc Pia chi nhom kénh ‘

0...0...0..1..1..1..1..1

b) Goi xé&c nhan tai 1ap
Hinh 20

Chi tiét ctia qua trinh ding ky truc duong s& khong duoc mé ta & sach ndy (xem cac chi
dan chi tiét cia CCITT).

5.8. Trwong ma dich vu:

Mot s6 g6i cip mang co truong dich vu trong chiing. Truong ma dich vu nay cho phép
DXE chu goi yéu cau mét sb dich vu c6 thé dung dugc trong luc thuc hién cudc goi.

Trudng dich vu nay tao thanh tir mot hay nhiéu "phan tir dich - vu". C6 4 dang phan tir
dich vu co ban, dugc trinh bay ¢ hinh 22.

Bit 7 va 8 cua byte déu tién cua phﬁn tr dich vu ma hoa kiéu dich vu. Trong thuc té co
mot s6 lwong kha 16n ma phan tir dich vu. Cac kiéu néu ra ¢ day 1a kiéu dang chu ¥ nhat dé bo
trg dich vu mang OSL.

Byte dau, byte nhan dang kiéu dich vu, rdi tiép tdi 13 mot hay nhiéu byte cua trudng

tham sd dich vu.
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CAc hit |
8..lubrbobin B2l |
1 || Nhen ‘Laﬁfntghé thie 4l 9..0....0....0 ‘
2 Dia chi kénh logic |
cioyel| 3 ||, MmO
4_|[Chiéu dai dia chi DTE |[Chiéu dai dia chi DCE]
Dia chi DCE va DTE ‘
0....0.....0......0
0 Chidu dai dang ky |
bang ky |
a) Goi yéu cau dang ky

Cac bit |
8.lucbnbobin B2l |
p || Nbén ‘Laﬁfn;hé thic | 0 .0...0....0 ‘
2 0..0.:0.::.0..:0.0.0..000 |
3 Nhan dang kiéu goi ‘

Tododondon Ol Lol
Cac byte 4 Nguyén nhan |
Phan doan |
Chiéu dai dia chi DTE |{Chiéu dai dia chi DCE |
Dia chi DCE va DTE ‘

0.....0......0......0

0 Chidu dai dang ky |
Dang ky |

b) Goi x4ac nhén diang ky
Hinh 21. Géi yéu cau va xac nhan ding ky

Cac bit |
8..7.6.5.4.3..2..1 |
Céc byte
0 0.0 X X X X X X |
1 Truong tham sb dich vu/ ding ky |
Loai A
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Bit |
I A N N |
Cacbyte|[ o 0L X X X X X X |
Dich vu/ dang ky
Trudng tham s
Loai B
Bit |
A I I |
Cécbyteo 1.0 0 X X X X Xannn X |
1
2 Trudng tham s dich vu/ ding ky
3
Loai C
Bit |
A I I |
Céachyte]l] O 1o 2o X Xe Xen Xew XX |
1 Chidu dai truong tham sb dich vu dang ky |
2 Trudng tham s6 dich vu dang ky |
Loai C
Hinh 22. Céc kiéu phan tir dich vu
e Mo rong dia chi bi goi

Dich vu nay dugc dua thém vao chuyén dé bd tro cho dia chi OSINSAP (diém tiép can
dich vu mang), dia chi nay can nhiéu vi tri hon truong dia chi DTE bi goi. Byte déu tién sau
truong ma dich vu 13 chiéu dai cua truong tham sb (chi s6 byte). N6 nhiéu hon sb luong byte
can dé giir phan mo rong cua dia chi. Byte dau tién cua trudng tham sé dugc chia thanh hai
vung. Cac bit tir 1 té1 6 chi thi s6 luong chix s6 & phén m¢ rong dia chi (mdi chir s6 doi hoi 4
bit). Bit 7 va 8 ma ho4 kiéu sir dung phan mo rong dia chi nhu sau:

Bit 8 Bit 7 Str dung m¢ rong dia chi bi goi

0 0 Bé chuyén di toan bd dia chi OSINSAP bi goi

01Dbé chuyén di mot phén dia chi OSINSAP bi goi

1 0 Chi thi khong chuyén di phan mé rong dia chi OSI bi goi

1 1 Dy trix
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S6 lugng cuc dai cac chit s6 cho phép 1a gitta 32 va 40 tuy thudc vao diéu lién quan toi
nhu chiéu dai hop 18 t6i da ciia dia chi OSINSAP (CCITT va ISO bat dong). Chir sb dia chi
mé rong duge ghép vao trudng tham sé gidng nhu cac dia chi DTE.

e Mo rong dia chi chu goi

Diéu nay giéng hét cdu trac dich vu trude, loai trir toan b céc tir "bi goi" duoc chuyén
thanh "chu goi".

o Pau tinh cude va chon nhanh

Dich vu ndy c6 mét trudng tham sd 1 byte. Cac bit ¢ trudong tham sb doi hoi tuy theo
vi€c st dung dich vu. Chung dugc x4c dinh nhu sau:

Thtr ty bit Dich vu yéu cau

1 Pao tinh cudc. Néu mang dang dung tinh cude cho chu goi (tirc PSS), khi dao tinh
cude dé cude dugce tinh cho DXE bi goi thay vi cho DXE chu goi.

7 Han ché tra 1i. Chi tra 101 khi bit nay duoc thiét 1ap dé xoa cudc goi.

8 Chon nhanh. N6 xac dinh truong sb liéu mo rong cua thué bao chu goi va truong sd
liéu cua thué bao x6a c6 hi¢u luc sur dung.

Tét ca céac bit khac trong byte nay can 1ap "O" vi chung c6 thé dugc phan phdi cho cac
dich vu méi trong tuong lai cua nghi thiric nay.

o Thu xép kich cé goi

Byte diu cua truong tham sé nay 1a kich c¢& tdi da cta cac goi s6 liéu tir DXE bi goi, con
byte thir 2 13 kich ¢& téi da cta cac géi s6 lidu tir DXE chu goi. Céc tri s6 ¢6 thé ¢ cua truong
nay la:

00000100 = 16 bytes

00000101 = 32 bytes

00000110 = 64 bytes

00000111 = 128 bytes

00001000 = 256 bytes

00001001 = 512 bytes

00001010 = 1024 bytes

00001011 = 2048 bytes

00001100 = 4096 bytes

Néu mot cude dau ndi c6 tham sb nay ¢ truong dich vu cua né thi DXE chu goi yéu cau
su dung kich c& goi t6i da duogc chi ra. DXE bj go1 ¢cb thé xem xét cac gia tri nay nho chuyén
vé céc phﬁn tr dich vy d6 theo goi dau néi/tiép nhén cudc goi (néu cudc goi co thé duoc tiép
nhan). Néu nd chdp nhan cac gia tri d3 yéu cau thi n6 s& chuyén vé cac gi tri gidng thé. Néu
khong thi n6 c6 thé thu xép mot gia tri giam téi mot kich ¢ ma n6 c6 thé quan 1y duge. Luu y
12 n6 khong thé ting gid tri nay loai trir trudng hop dic biét.

Tt ca cac khoan bd sung can c6 kha ning trg giup cho mot kich c¢& goi 128 bytes, chi
yéu chi c6 thé tro gitp cho kich ¢& goi nay. Néu yéu ciu tao 1ap kich ¢& goi cuc dai it hon 128
bytes thi DXE bi goi dugc phép tra 1oi theo gia tri danh cho 128 bytes. Néu goi dau ndi/tiép
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nhan goi khong bao ham mot dap tng cho cudc thir goi vé su thoa thuan kich ¢& goi, thi diéu
nay ham y 1a DXE bi goi c6 thé chip nhan kich ¢& géi theo yéu cau. Mic du dich vu nay cho
phép céac kich ¢& goi khac nhau c6 thé thu xép theo mdi hudng nhung thong thuong thi hai
kich c& goi nay la nhu nhau.

e Kich cé cira s6

Tham s6 ndy rat gidng tham sé trudc. Byte dau cia trudng tham sb nay 1a kich ¢ cira s6
cho goi s6 liéu tir DXE bi goi. Byte thir hai 14 kich ¢& ctra s cac goi s6 liéu tir DXE chu goi.

Khi str dung hé thong dia chi ddy thong thuong thi kich ¢ ctra s6 ¢6 thé tir 1 téi 7. Con
dbi voi hé thong dia chi ddy mo rong thi kich ¢& ctra s6 ¢ thé trong pham vi tir 1 dén 127.

Hé théng thoa thuin dbi v6i tham sd nay ciing nhiéu nhu ddi véi kich ¢& gbi. Ngoai ra
DXE bi goi chi c6 thé chap thuan gi4 tri nhu thé hodc it hon loai trir trudng hop khi kich ¢&
ctra s6 1a 1 dd yéu cau. Tét ca cac diéu bd sung can chap thuan cho kich ¢& ctra s6 1a 2 nhung
khong can thiét cho 1. Giao thirc nay cho phép DXE bi goi chuyén vé gia tri 2 dé tra 1i cho
su yéu cau c6 gia tri 1 néu n6 khong chap nhan kich ¢& cira s do.

e Thod thudn loqi tié'p thong 16i thiéu

Piéu nay cho phép DXE chii goi yéu cau mot muc tiép thong nao do cho cude goi.
Truong hop tham sé 1a mot byte don, nd mé hod loai tiép thong (tiém ning khac nhau) cho
mdi hudng.

o Tré chuyén tiép dau cudi

Khoan nay cho phép cac DXE thiét 1ap do tré cho goi tin tir dau toi cudi cude goi. Byte
dau cia truong tham sé nay chi thi sé byte nhu sau: nd c6 thé 1a 2; 4 hodc 6. Mot gbi yéu cau
g0i vao/yéu cau goi c6 thé c6 tat ca 6 byte, con goi ddu ndi/tiép nhan goi co thé chi co 2 byte.

Hai byte dau 1a do tré tich gop gitra hai DXE. Hai byte tiép theo chira do tré chuyén tiép
theo yéu cau. Hai byte cudi cung 1a do tré dau - cudi toi da c6 thé chap nhan duoc. Toan bd
cac gia tri ndy dugc biéu thi theo ms.

o Thod thudn xiic tién s6 liéu

Dich vu nay c6 thé duoc sir dung dé quyét dinh dich vu xuc tién sb liéu c6 hiéu luc
khong. S liéu can xuc tién duoc tai di & cac goi ngit, vi vay nd quyét dinh sb liéu cac goi
ngat c6 thé duoc dung hay khong.

Truong tham sb nay co thé phirc tap thém. Bit 1 1a 0 néu dich vu khong dugc sir dung,
hodc bit 1 1a 1 néu st dung dich vy nay. Céac bit khac co thé phan phéi cho cac dich vu khac

trong tuong lai theo ddc tinh k¥ thuét néu ra. Hién tai chiing can duge ma hoa toan sb 0.

6. Cap X.25 - 3 - M6t s6 hwéng dan thwe te
Nhu & cap 2 ctia X.25, néu mot DTE va DCE sap trao d6i voi nhau thi ching can phai
duoc cAu hinh chuén xac. Viéc cim mot PAD theo kiéu X.25 vao mot ctra chuyén mach X.25

va cho n6 lam viéc thi qua 1a tuyét voi.
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Khuyén cdo chil yéu, ngay khi thiét 14p tuyén cho mot thiét bi 1a DCE va thiét bj khac la
DTE (nén nhé ring da s cac truong hop céac thiét bi co thé 1a cai nay hodc céi kia va can thiét
thiét 1ap cho cai nay hay cai kia) chinh 1 cac gia tri LCGN va LCN. Nhiéu thiét bi c6 thé dinh
1& dugc mot kénh logic duoc phan phat. Mot goi goi vao/goi yéu cau goi co dia chi kénh nam
ngoai pham vi nay c6 thé bi huy di ma khong chi thi vi sao.

Mot cach 1y tuong 1 cac pham vi kénh dugc sir dung & DTE va DCE can phai gidng
nhau. Khi d6 DCE s& bét dau phan bd cac kénh nay tir dudi 1én con DTE thi phan bo céc kénh
nay tir trén xudng. Quy tic tim kénh tét 13 can phai bat dau & LCGN4 va LCNO. Diém cudi
cung cua vung kénh phu thudc sb luong tdi da cua cac kénh logic can thiét. Gia thiét ring can
c6 toi da 32 kénh logic. Gidi han trén ciia ving kénh s& 1a LCGN4 LCN31.

Mit khac can phai xac minh 1 liéu dich vu chon nhanh ¢6 duoc dap Gmg & cé hai thiét bi
hay khong. Néu mot phia tao ra cic goi goi vao chon nhanh/goi yéu cau goi va phia kia khong

dap tmg dich vu nay thi moi 1an thir goi s& déu bi tir chdi.

7. X.75

X.75 1a mot kiéu cta X.25, né dugc bién doi dé tao ra hé thong bao hiéu lién tong dai
cho mang chuyén mach géi qudc té. Thay vi DTE va DCE, X.75 ¢6 STE. STE dung cho thiét
bi dau cudi (TE) bao hiéu. Cac STE & mdi dau cia tuyén gidng nhau vé trang thai. Dé nhan
dang, khuyén nghi nay goi mot thiét bj 1a STE-X con thiét bi kia 1a STE-Y.

7.1. Cap vat ly cua X.75

Giao tiép cp vat 1y cua X.75 duoc xac dinh & G.703 dbi voi tuyén 64 kbit/s. N6 hoi
map md vé cac toc do khac ngoai diéu can phai noéi 1a no dén tan cac mang ludi dé thich ing
néu ching dang st dung véi cac giao tiép khac véi G.703. Giao tiép G.703 dugc mo ta &
chuong 10.

7.2. Cap tuyén cua X.75
Cép tuyén cua X.75 twong ty cip hai ciia X.25. C6 dang tuyén don (SLP) va tuyén ghép
(MLP).

7.3. Cap mang cua X.75

Ciing nhu cép tuyén, cp mang c6 rat nhiéu diéu giéng cép 3 ciia X.25. Cac thé thirc goi
rat giéng & cép 3 cua X.25. Piéu khac nhau chu yéu khi thao tac 13 bat cd DTE/DCE khong
dbi xtmg & X.25 déu bi loai ra & X.75. Piéu nay thé hién 1a chi gbi yéu cau goi thay cho mot
g0i yéu cau goi va mot goi goi vao. Cac goi khac thi thuc sy gidng nhau; chi c6 mot kiéu cho
moi goi.

Ngoai ra ¢ trudng dich vu cia cac gbi yéu cau goi, yéu cau dau ndi, yéu ciu xoa con co
mot truong dac bigt dé sur dung mang. N6 st dung cho bao hi€u nhd cac co quan quan ly

mang thay cho cac DTE lién quan tdi cudc goi.
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