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Port
No. Priority  Path Cost State
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7 128 100 Disabled
8 128 100 Disabled
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2.6 Quidway
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2.7 Quidway
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A= IP
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& NAT
4 Policy
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® HSRP Hot Standby Router Protocol
® NAT —— Network Address Trandation
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® Policy ’
Policy Routing IP
IP
IP
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Virtual Private Network VPN Internet
Internet
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4.2 VPN
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2.1 Console
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=1 Console
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[ (Console)
(Console)
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Console
Telnet FTP
AUX Modem
Console

Console

Console
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Console
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kit timin

modem modem
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é modem
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Modem
M Oderr] “ ”
Console AUX
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Console

console
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modem

modem

modem

console
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Console

Modem
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AUX
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i AUX

himith time

! modem modem
=== g ;

modem aux
aux
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AUX AUX
Modem

AUX

Quidway(config-if-Serial 2)# enc ppp
Quidway(config-if-Serial 2)# asy mode interactive
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2.3 Telnet

Quidw ay® R2501

10BASE-T

T elnet.
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Quidway>
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2.4 Telnet

Q{? Telnet

| Telnet I

Telnet

Quidway® R2501
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Telnet
Telnet
Telnet Telnet
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2.5

kit timin

2 -

Quidway(config-if-async X)#no modem
Quidway(config-if-async x)#async mode interactive
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Console Telnet
AUX

Quidway(config-if-serialx)# physical-layer asyncQuidway
(config-if-seriax)# async mode interactive
8/16
Quidway(config-if-async x)# no modem
Quidway(config-if-async x)# async mode interactive
AUX
Quidway(config-if-serial2)# no modem
Quidway(config-if-serial2)# async mode interactive
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2.6 FTP
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i FTP

himith time
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e
ftp client ftp server
10.110.0.2 10.110.0.1
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Quidway FTP
FTP
1. FTP
1
aaa
& aaa-enable
& aaa authentication login default local
& aaa accounting optional
aaa
2
user ftp password 0 123 service-type ftp
ftp 123
3 FTP

ftp-server enable

FTP
FTP FTP
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2
Windows 98 FTP
& DOS
P

& “username’

& “password”

“FTP>"
put

9

9

“local file”
< “remote file”

CONFIG

&

& quit

FTP
FTP
FTP AB.CD AB.CD
ftp
123
“FTP >” dir
FTP

FTP
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3.1

Az

ki tiian
‘-‘ console
- -
Press Enter key to get started when you see ATS0=1.
System now is starting... ATSO=1
Quidway>enable
Password:
Quidway#
Quidway#disable
Quidway>
Quidway>
http://www.kinth.com
&
>
& Enable
Password
> #
& “disable”
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3.2

Quidway>?
enable Turn on privileged commands
exit Exit from EXEC
help Description of the interactive help system
language Switch language mode (English, Chinese)
ping Send echo messages
show Show running system information
telnet Connect remote computer
tracert Trace route to destination

http://www.kinth.com

Ping Tracert
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3.3

Quidway>enable
Password:
Quidway#?
clear Reset functions
clock Manage the system clock
configure Enter configuration mode
debug Debugging functions
disable Turn off privileged commands
download Download the new version software
and config
erase Erase the configuration in flash memory
---- More (Press CTRL_C to break) ----

http://www.kinth.com
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o

kinta irma

Quidway#help
Help may be requested at any point in a command by
entering a question mark '?'. If nothing matches, the
help list will be empty.

Two styles of help are provided:

1. Full help is available when you are ready to enter a
command argument ( e.g. 'show ?') and describes
each possible argument.

2. Partial help is provided when an abbreviated
argument is entered and you want to know what
arguments match the input ( e.g. 'show sn?").

http://www.kinth.com

help
Quidway
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1
Quidway#show ?
aaa Display AAA information
access-list Display access-list structure
arp ARP table
client Display current client information
clock Display the system clock

---- More (Press CTRL_C to break) ----
Quidway#show clock
4:23:19 Jan 1 2000

http://www.kinth.com

113 ShOW”

113 g‘]OW"
113 g‘]OW”
“ clock ”
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113 ShOW"

Quidway#s?
setup show
Quidway#d?
debug disable download
http://www.kinth.com
‘g’ ‘g’ “setup”
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3.5

Quidway#shwo
Incorrect command

Quidway#show
Incomplete command

Quidway#show interface serial 0 0
Too many parameters

http://www.kinth.com

@ |ncorrect command

@ |Incomplete command

% Too many parameters
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3.6
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Hﬂ-_‘lfl tamn
Quidway#show history
enable
config
ints 0
exit
<ctrl><p> 1
<ctrl><o> |
http://www.kinth.com
Doskey
10
Window 3.x Terminad Telnet
Win95 1 l
Win95

“Ctrl+0”  “Ctrl+p” T
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3.7
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BackSpace
Delete
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Language
'Ctrl+c’
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1
2
& “Ctrl+c”
@ 13 ”
(ad “ ”
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1
2 “Press Ctrl-B to enter Boot Menu ..” “Ctrl+b”
3 Bootrom
4

“Boot Menu:

1. Download application program

2:  Download Bootrom program

3:  Modify Bootrom password

4. Exit the menu

5. Reboot

Enter your choice(1-5):”
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113 Ctrl +p”
Reboot”

XXX"

password

“enable password
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4.2 Bootmenu
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kifs timn
2 Bootmenu
Bootrom
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Bootrom
Bootrom Bootrom

Bootrom “ WhiteLily2970013”
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1 console
2 ftp server
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Quidway
Quidway Console
FTP Server
Bootrom
Quidway R2630/2631/3640/3680 Bootrom
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51 Console

i

[ Console
=
‘i‘ console

—

Quidway#
Quidway#
Quidway#reboot

WARNING: System will REBOOT! Continue ?[Y/N]y

http://Aww.kinth.com
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Console

1
rr_ﬁ" Console 1
kirih tims
!J_ console

Testing DRAM.. #HHHH#HBHHHRHRHH#HH
16384K bytes DRAM OK .
2560K bytes flash memory.

Press Ctrl-B to enter Boot Menu
Please input Bootrom password:

http://www.kinth.com

Ctrl-b

Ctrl-b
Bootrom

Ctrl-b Bootrom

Bootrom
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Console

Console 2
=4
ki tiian
‘-\ console
éﬁ -
Boot Menu:
1. Download application program
2. Download Bootrom program
3. Modify Bootrom password
4: Exit the menu
5. Reboot
Enter your choice(1-5): 1
http://www.kinth.com
1 2 Bootrom
3 Bootrom 4
1
13 111
Bootrom Bootrom

169



Console

ﬂ{;;- Console

himith time

—

f  F I

console -

Downloading application program from serial ...

Please choose your download speed:
1. 9600 bps
2: 19200 bps
3. 38400 bps
4: Exit and reboot
Enter your choice(1-4): 3
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38400bps
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Console

4
CE_:; Console 4
kisth timn -
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38400bps
Xmodem Win95/Win98
13 ” (P)H ” (P)u ” 13 38400" 13 811
” 13 111 13 ” 13
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Console
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; Consol 5
= onsole
kifs timn
EECVTEE——— 1=
EEER DB er B E Y 2
TEE I
mmhﬂ'pl 2 1800res, Lax m
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#Em | z@0 | wmm |
http://www.kinth.com
“Xmodem”
Wi n95/Wi n98(( ” 113 ” (P)(( ” (P)H ” (P)

113 ” (P)H ”
Downloading...C C
Download completed.
Write flash successfully !
Restore the terminal’s speed to 9600 bps.

Press ENTER key when ready.

Bootrom
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5.2 FTP

&2 FTP
ki tiian
—
ftp client ftp server
10.110.0.2 10.110.0.1
http://iww.kinth.com
FTP
FTP Windows
98 FTP
& DOS FTP AB.CD AB.CD
IP
& “username’ ftp
&  “password” 123
FTP
& “FTIP>" put
&  “locd file”
&  “remote file”
SYSTEM
& “FTP >” dir

quit FTP
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é show
é debug monitor
é ping tracert
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6.1 Show

i

P show

b

kit timin

& show version
& show running-config
& show interface
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Show

9

9

9

show
show
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Hrmem

Show version

A=

show version

himith time

2000-05:29:51

version is

1.0

Quidway#show version
Quidway Series 1600 Router Software Version VRP1.2-Feb 19

Copyright (c) 1997-2000 SHENZHEN HUAWEI TECH CO.,LTD.hardware

http://Amww.kinth.com

Show version
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A e : :

Show running-config

1= show running-config

himith time

huawei-bj(config)#show running-config

Current configuration

hostname huawei-bj
|
interface Ethernet0

ip address 100.10.110.1 255.255.0.0
!
interface Serial0

encapsulation ppp

ip address 11.1.1.2 255.255.255.252
exit
ip route 10.110.0.0 255.255.0.0 11.1.1.1 preference 60
!
end

http://www.kinth.com

Show running-config
running-config
write startup-config

q

q
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Show interface

A= show interface

Rindh ghmie

huawei-bj(config)#show interface serial 0
Serial0 is up, line protocol is up
physical layer is synchronous, baudrate is 64000 bps
interface is DCE, clock is DCECLK, cable type is RS232
Internet address is 11.1.1.2 255.255.255.252
Encapsulation is PPP
LCP opened, IPCP opened, IPXCP initial
5 minutes input rate 52.63 bytes/sec, 0.96 packets/sec
5 minutes output rate 60.00 bytes/sec, 1.19 packets/sec
Input queue is 0/75/0 (current/max/drops)
Queueing strategy: FIFO
Output Queue :(size/max/drops)
0/75/0
539 packets input, 24907 bytes, 0 no buffers
670 packets output, 29586 bytes, 0 no buffers
0 input errors, 0 CRC, 0 frame errors
0 overrunners, 0 aborted sequences, 0 input no buffers
DCD=UP DTR=UP DSR=UP RTS=UP CTS=UP

http://www.kinth.com

Show interface

SeridOisup line protocol isup

Physical layer is synchronous baudrate is 64000bps
64000bps
Internet addressis 11.1.1.2 255.255.255.252
IP
Encapsulation is PPP
PPP
DCD=UPDTR=UP DSR=UP RTS=UP CTS=UP
EIA
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A=z debug monitor
hn_'lh- timin
debug hdic

ON OFF ON

j i j i monitor

OFF ON
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Quidway
& Debug
& Monitor

debug all
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.6.3 Ping

A= ping

#ping 11.1.1.1
PING 11.1.1.1: 56 data bytes, press CTRL_C to break
Reply from 11.1.1.1: bytes=56 Sequence=0 ttI=255 time = 31 ms
Reply from 11.1.1.1: bytes=56 Sequence=1 ttI=255 time = 31 ms
Reply from 11.1.1.1: bytes=56 Sequence=2 ttI=255 time = 32 ms
Reply from 11.1.1.1: bytes=56 Sequence=3 ttI=255 time = 31 ms
Reply from 11.1.1.1: bytes=56 Sequence=4 ttI=255 time = 31 ms

--- 11.1.1.1 ping statistics ---
5 packets transmitted
5 packets received
0.00% packet loss
round-trip min/avg/max = 31/31/32 ms

http:/ww.kinth.com

Ping Ping
IP IPX IP

Ping
“Request time out.” TTL
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.6.4 Tracert

1= tracert

hih tamn

max,40 bytes packet

huawei-bj#tracert 10.110.201.186
traceroute to 10.110.201.186(10.110.201.186) 30 hops

11111129 ms 22ms 21 ms
210.110.201.186 38 ms 24 ms 24 ms

http://www.kinth.com

Tracert

Tracert
ICMP

ICMPTTL

TTL
TTL 2 TTL
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show
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2.2

kimih timn
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TCP/IP IP

IP IP

10.8.2.48 255.0.0.0 IP 10.8.2.48 255.0.0.0
10.0.0.0 10 IP 10 IP

8.2.48 IP 8.2.48
Novell IPX IP
32 48 bc.0.0ch.47

bc 0.0cb.47
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2.5

A ROUTE A ROUTE B ROUTE C B
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2.6
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15.16.42.9 ipx 4¢.0700.0c12.cc36

155.16.44.19

http:/imww.kinth.com

P IPX
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2.7 LAN LAN

Network?2
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Netl Host4 Net2 Host5

E3
E3
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2.8 LAN

WAN

LAN WAN

kimth time
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LAN

WAN
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2.9

kimih timn
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1SO/OSI TCP/IP

TCP/UDP

PPP HDLC
MAC
& Ethernet_II
& IP
uUbpP 17 TCP 6
o
Telnet 23
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31 IP

1> 1P

kif tamin
10.110.192.111 20.130.188.144
e
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TCP/IP

IP
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32 IP
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kil timg

32

172.16.122.204
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1P 32
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& 255
& 0
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33 IP

i
d? 1P
kit timin
01234 8 16 24 31
A | O| net-id | host-id |
B | ].|O| net-id host-id |
C | l|1|0| net-id host-id |
o [l |
e Laifahp) |
http://www.kinth.com
IP 1P
1P
126 A A 1600 IP
16000 B B 65534 IP 200
C C 254 1P
D 224.0.0.0 E 240.0.0.0
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34 IP

A= 1P

himih timn
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IP IP
A

1.0.00 126.0.0.0 16777214
“ B

128.1.0.0 191.254.0.0 65534
= C

192.0.1.0 223.255.254.0 254
< D

224.0.0.0 239.255.255.254
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35 IP
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IP
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kit fimn
o 1 10.255.255.255
0 10.0.0.0
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!; el
— e0 10.110.1.1 20.130.1.1
[
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Y i ===
10.110.242.2
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0 1
& 1 IP
& 0
IP
&
&
&
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kimth timo
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B 65000
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3.8

-+

kit time
" :172.16.0.0
===
172.16.8.1
255.255.255.0
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172.16.0.0 172.16.4.0 172.16.8.0
172.16.8.0

172.16.4.0

201



3.9

é’
kinth time
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255.255.255.0

http://Aww.kinth.com

202
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201.222.5.9
!. 255.255.255.248

-

1
i

ki fimmp

201.222.5.8
255.255.255.248

201.222.5.16

Il 201.222.5.17
“== 255.255.255.248

255.255.255.248

M 201222525

255.255.255.248

201.222.5.0

201.222.5.24
255.255.255.248

Ml 201222533
== 255.255.255.248

255.255.255.0
20 5 201.222.5.32
255.255.255.248
http://www.kinth.com
C 201.222.5.0 20
5
5
30 2°-2 3 8 2
o IP 1 IP
6
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7.310.1 B

e

&
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B 254
254
NO.Bits Subnet Mask No.Subnets
No.Hosts
2 255.255.192.0 2
16382
3 255.255.224.0 6
8190
4 255.255.240.0 14
4094
5 255.255.248.0 30
2046
6 255.255.252.0 62
1022
7 255.255.254.0 126
510
8 255.255.255.0 254
254
9 255.255.255.128 510
126
10 255.255.255.192 1022
62
11 255.255.255.224 2046
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12
14
13

14

255.255.255.240

255.255.255.248

255.255.255.252

409

8190

16382
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7.3.10.2 C

kimth time
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NO.Bits
No.Hosts
2

62

3

30

4

14

N O O Ol

Subnet

c
6

Mask

255.255.255.192

255.255.255.224

255.255.255.240

255.255.255.248

255.255.255.252

30

No.Subnets

14

62
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172.16.3.1 172.16.3.2
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= mm= ===
Y- -
172.16.3.0
172.16.1.1
1721621 172.16.2.2
||
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T === ===
-
172.16.1.0 _’_
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255.255.255.255
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Internet
& 1
& 1 IP 255.255.255.255
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4.1 IP
A IP
h:-‘l-lrnn
. IP
IP ADDRESS ip address mask
. IP (
IP ADDRESS ip_address mask SECONDARY

IP :
NO IP ADDRESS [ip_address]

http://www.kinth.com

P
P 129.9.30.42 255.255.0.0 IP
IP 129.9.0.0
30.42
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4.2

gl
ki famn

HOST hostname hostaddr
NO HOST hosthame

SHOW HOST

http://www.kinth.com

Quidway(config) # host quidwayl 129.102.10.1
Quidway quidwayl
129.102.10.1 P
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4.3

= IP

kimth time

Ping

http://Aww.kinth.com

Ping
Tracert
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Ping

:
A=

kit famn

ping
ping host[IP ]

Reply from 202.38.160.244
Reply from 202.38.160.244
Reply from 202.38.160.244
Reply from 202.38.160.244

Quidway#ping 202.38.160.244
ping 202.38.160.244 ;
: bytes=56 sequence=1 ttl=255 time = 1ms
: bytes=56 sequence=2 ttI=255 time = 2ms
: bytes=56 sequence=3 ttl=255 time = 1ms
: bytes=56 sequence=4 ttI=255 time = 3ms
Reply from 202.38.160.244 :

56 data bytes

bytes=56 sequence=5 ttI=255 time = 2ms

http://www.kinth.com

Ping
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Traceroute

4> Traceroute

L "
ki famn

Quidway# tracert 35.1.1.48
traceroute to nis.nsf.net (35.1.1.48), 30 hops max, 56 byte packet
1 helios.ee.lbl.gov (128.3.112.1) 19 ms 19ms 0 ms
2 lilac-dmc.Berkeley.EDU (128.32.216.1) 39 ms 39 ms 19 ms

3 ccngw-ner-cc.Berkeley.EDU (128.32.136.23) 39 ms 40 ms 39
ms

ccn-nerif22.Berkeley.EDU (128.32.168.22) 39 ms 39 ms 39 ms
128.32.197.4 (128.32.197.4) 40 ms 59 ms 59 ms

131.119.2.5 (131.119.2.5) 59 ms 59 ms 59 ms

129.140.70.13 (129.140.70.13) 99 ms 99 ms 80 ms
129.140.71.6 (129.140.71.6) 139 ms 239 ms 319 ms
129.140.81.7 (129.140.81.7) 220 ms 199 ms 199 ms

10 nic.merit.edu (35.1.1.48) 239 ms 239 ms 239 ms

© 00 ~NO U1 b

http://mww.kinth.com
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1 PPP

11 PPP

1= PPP

kinth time

( PPP )

http://Awww.kinth.com

PPP /
DDN
PPP
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1.2 PPP

PPP

AZ

kit timn

TCP/IP
Novell IPX

|§‘ PPP  NCP

e

http://mww.kinth.com

PPP
PPP

Protocol

PPP

LCP Link Control

NCP Network Control Protocol
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13 PPP

4

kinth ldl-rnu
1P IPX
IPCP IPXCP NCP
PPP
LCP
/
http://Awww.kinth.com

PPP ISDN
DDN Modem PSTN

PPP
LCP

PPP NCPs PPP
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14 PPP

4> PPP

kit e

-

Authenticate

Establish

A

DOWN

Terminate
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PPP Dead Establish Authenticate
Network Terminate
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15 PPP

1> PPP

k mifs fimn

. PPP
s encapsulation ppp

é
s ppp authentication {pap|chap}

.
s user username password {0]|7} password

http://www.kinth.com

PPP
encapsulation ppp
PPP
ppp authentication
PAP CHAP

ppp authentication
user
password 0
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.16 CHAP/PAP

A= CHAP/PAP
hl:-_‘lh-‘l-lrnn
. PAP
s ppp pap send-username wusername password {0]7}
password
IS CHAP

& ppp chap host hostname

é
s ppp chap password {0|7} password

http://www.kinth.com

2 user

3 user

CHAP
PAP ppp pap sentusername

CHAP

& ppp chap hosthame CHAP
& ppp chap password CHAP
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1.7 PPP

1> PPP

== =
o

A B

Quidway(config)#user quidway password 0 pass
Quidway(config)#interface serial 0
Quidway(config-if-serial0)# encapsulation ppp
Quidway(config-if-serial0)# ppp authentication chap
Quidway(config-if-serial0)# ppp chap host quidwayl

http://www.kinth.com

PPP A B 0
A CHAP B B quidway pass

1 PPP
2 CHAP
3 CHAP
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PPP

i;;- PPP

kmifs famn

— <
| Router [ SO Router

A B

A
Quidway(config)#user quidway password 0 pass
Quidway(config)#interface serial 0
Quidway(config-if-serial0)# encapsulation ppp
Quidway(config-if-serial0)# ppp authentication chap
Quidway(config-if-serial0)# ppp chap host quidwayl

http:/mww.kinth.com

1 PPP
2 CHAP
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1.8

#

-

| "

kit time 4 Quidway(config-if-SerialO)#show interface serial 0
serialO is up, line protocol is up
physical layer is synchronous
interface is DTE, clock is DTECLK1, cable type is V35
Internet address is 10.1.1.2 255.0.0.0
Encapsulation is PPP
LCP opened, IPCP opened, IPXCP initial
5 minutes input rate 0.00 bytes/sec, 0.00 packets/sec
5 minutes output rate 0.00 bytes/sec, 0.00 packets/sec
Input queue is 0/75/0 (current/max/drops)
Queueing strategy: FIFO
Output Queue :(size/max/drops)
0/75/0
497754 packets input, 2489185 bytes, 0 no buffers
497762 packets output, 996461 bytes, 0 no buffers
3input errors, 0 CRC, 3 frame errors
0 overrunners, 0 aborted sequences, 0 input no buffers
DCD=UP DTR=UP DSR=UP RTS=UP CTS=UP

http:/Amww.kinth.com

PPP show interface

LCP

NCP
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{7 1 ?_.
h--; famn
Local Management
LAN Interface(LMI) LAN
Permanent virtual circuits(PVCs)
use data-link connection
identifiers(DLCIS)
http://mww.kinth.com
X.25
X.25 X.25
Virtua Circuits, VCs
1600
DTE
DCE
PVC
DLCI PVC
DLCI
LMI
LMI
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2.2

i
{ ¥ 1-:
k ity timim
0SlI
7
6
5
4
3
2
1
http://mww.kinth.com
(O
(O
X.25
FIFO
X.25
& 56K bps
64K bps 45Mbps
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2.3

A&z
h--:rllmn
3 -
2L —ic [ | s
= T2 oLcH @
o 23 frame relay 3 -
switch ﬂ
@
4 DLCI
s CIR
4 Bc
4 Be
4 FECN
4 BECN
s DE
http://www.kinth.com
DLCI
PvVC
& CIR Kbps
DE 1
DE CIR
CIR
95-99%
& Bc
CIR bit
& Be
Bc Be
Bc Be
DE
FECN
BECN
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24

DLCI

DLCI

MAP
j‘; DLCI 48 <«—Network Address
Router 172.16.11.3
172.16.11.2 ; 172.16.11.3
bLet 48 DSU/CsU u
frame relay switch
'y DLCIs
'y DLCI
'y DLCIs
http://mww.kinth.com
DLCI
PVC DLCI
DLCIs DLCI
DLCI
DLCI DLCIO 1023 LMI
MAP DLCI
IP
MAP P 172.16.11.3 DLCI
48 PVC
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2.5 Quidway LMI
1= Quidway LMI
h::‘l-lmn
ANSI T1.617 Annex D
ITU-T Q.933 Annex
(CCITT) (signaling)
Cisco
Gang of four
http://www.kinth.com
Quidway LMI
ANSI —— ANSI T1S1 T1.617
D
Q933a ITU-T CCITT Q.933
A 20 80
ISDN LMI
Q933a
Cisco e Cisco DEC NC StrataCom
“gang of four” 20 90
LMI
LMI
Cisco LMI Quidway
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2.6

1 LMI

>
e 2

k mifs fimn

- encapsulation frame-relay [cisco-compatible|ietf ]

. LMI

- frame-relay Imi-type {ansi|cisco|q933a}

http:/Amww.kinth.com

encapsulation frame-relay

Quidway
& IETF IETF
& Cisco

Quidway

frame-relay Imi-type
LMI

& ANSI —— ANSI T1.617 D
& |TU-T Q933a Q.933
& Cisco “gang of four”

RFC1294/1490

“gang of four” Cisco
Cisco

LMI
Quidway

LMI
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A=

hmih tamn

[broadcast] [cisco-compatible|ietf]

- frame-relay map {ip|ipx} protocol-address dici

http:/Amww.kinth.com

frame-relay map MAP MAP
DLCI

frame-relay map

protocol IP/1IPX

Protocol -address

DLCI

broadcast

ietf

Cisco-compatible

DLCI
MAP
IETF
Cisco
Inverse ARP
MAP
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2.7

DLCI

DLCI 17 to C

16 to

DLCI 18 to D
!
1) A SO DLCI A
SO
http://www.kinth.com
NBMA
P RIP IGRP Enhanced IGRP
A 0 DLCI
A A 0
B A C D A
0
A 0
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2.8

MAP

DLCI to C
A DLC! to D
DLCI to B iy DLCI to A
DLCI to A
DLCI to ]
DLCI to B
DLCI to C
DLCI to D
DLCI to AN A
DLCI to B Router D
DLCI to C
'y PVC PVC
http://www.kinth.com
DLCI
& PVC
PVC PVC
& DLCI
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2.9 NBMA

1> NBMA

172.16.11.2 DLCI 134

DLCI 48
e

Router A
DLCI 110

DLCI 235

Subnet DLCI 77

J
172.16.11.0 172.16.11.4

DLCI 66 Rt gl 172.16.11.3

http://www.kinth.com

NBMA NBMA

IP
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.2.10 MAP

1> MAP

k mifs fimn

ROUTER A:

Quidway(config)#interface serial 0

Quidway(config-if-serial0)#ip address 172.16.11.2 255.255.255.0
Quidway(config-if-serialO)#encapsulation frame-relay dte
Quidway(config-if-serial0)#frame-relay Imi-type ansi
Quidway(config-if-serial0)#frame-relay map ip 172.16.11.3 48 broadcast
Quidway(config-if-serialO)#frame-relay map ip 172.16.11.4 110 broadcast

> o > > > > >

http://www.kinth.com

encapsulation frame-relay —— IETF

frame-relay Imi-type ansi LMI ANS
frame-relay map ip 172.16.11.3 48 broadcast

ip
172.16.11.3
48 DLCI
broadcast
IP 172.16.11.3 DLCI 48
P 0
Quidway A frame-relay map
MAP
NBMA
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k mifs fimn %
S0.2 for HE
serial
line
Router A
4
http://www.kinth.com
NBMA
DLCI DLCI
DLCI
A S0
S0) 0.1 DLCI B 0.2

DLCI C S0.3 DLCI D
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2.12

Em. 00

DLCI

Router B

D
_>~l/(_

DLCI

http:/Avww.kinth.com

DLCI

DLCI

DLCI
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2.13

e 2

k mifs fimn

= interface type number.subinterface-number

IS DLCI
- frame-relay interface-dici dici

http://www.kinth.com

1
interface type number.subinterface-number  { point-to-point | multipoint}

type
number.subinterface-number
Number
Subinterface-number
point-to-point | multipoint

2
frame-relay interface-dici dlci [broadcast]

dici
broadcast
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2.14

172.16.112.2
int s0.1 ipx address
DLCI 110 4a1d.0000.c566.de33
172.16.112.1
int s0.2
DLCI 48
172.16.113.1 -
ipx address
172.16.113.2 4c1d.0000.c566.df35
4
http://www.kinth.com
DLCI
A 0.1 P 172.16.112.0 8
DLCI 110 S0.2 DLCI 48 172.16.113.1
NBMA
PvC
DLCI
A DLCI 110 IPX 4ald
DLCI 48 IPX 4cld
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2.15

>
e 2

k mifs fimn

& Quidway(config)#ipx network 4ald
& Quidway(config)#interface serial O

& Quidway(config-if-serialO)#encapsulation frame-relay

& Quidway(config)interface serial 0.1

& Quidway(config-if-serial0.1)frame-relay interface-dlici 110

& Quidway(config)#ipx network 4cl1d
& Quidway(config)#interface serial 0.2

& Quidway(config-if-serial0.2)#frame-relay interface-dici 48

http://www.kinth.com

LMI Q933a
interface s 0.n point-to-point S0

n 1 4294967293
point-to-point

frame-relay interface-dlci nn broadcast

nn
broadcast DLCI

ipx network nnnn IPX

DLCI

DLCI
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.2.16 Inverse ARP

A= Inverse ARP

DLCI 48 DLCI 66

Switch
DLCI 48
Switch
DLCI 66

Router B DLCI 66 o

IP 172.16.11.2 >
- Router A DLCI 48
- IP 172.16.11.3

s Inverse ARP
http://www.kinth.com
NBMA DLCI Inverse ARP
Inverse ARP NBMA

LMI
Inverse ARP
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.2.17 DLCI Inverse ARP

e DLCI

Inverse ARP

o y——

Router B

B*s IPX
Address

Inverse-ARP

& DLCI 17 to C
——W
Y

Inverse-ARP IPX 16

C"s IPX
Address

Address

'y DLCI Inverse ARP

Inverse ARP DLCI

Router A

22 to D
IPX 22

16 to B

http://www.kinth.com

DLCI InverseARP

Inverse ARP
Inverse ARP
Inverse ARP
Inverse ARP
DLCI Inverse ARP
Inverse ARP
ARP

no frame-relay inverse-arp
Inverse
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.2.18

e

kb=ify time Quidway# show interface serial 0
SerialO is up, line protocol is up
physical layer is synchronous
Interface is DTE, clock is DTECLK1, cable type is V35
Internet address is 10.1.1.2 255.0.0.0
Encapsulation is FRAME-RELAY IETF
LMIDLCIO LMitype is q933a frame relay DCE
LMI status enq sent 1, status received 0
LMI status sent 4, status enq received 4
LMI status discarded 0, status enq discarded 0, status timeouts 0
5 minutes input rate 0.00 bytes/sec, 0.00 packets/sec
5 minutes output rate 0.00 bytes/sec, 0.00 packets/sec
Input queue is 0/75/0 (current/max/drops)
Queueing strategy: FIFO
Output Queue :(size/max/drops)
0/75/0
16 packets input, 268 bytes, 0 no buffers
12 packets output, 140 bytes, 0 no buffers
1input errors, 0 CRC, 1 frame errors
0 overrunners, 0 aborted sequences, 0 input no buffers
DCD=UP DTR=UP DSR=UP RTS=UP CTS=UP

http://mww.kinth.com

show interface seria n

show debug
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2.19

A=

kimith timn

e
é

Quidway#debug frame-relay Imi
Quidway#monitor

SerialQ(in): Status Enquiry

RT Len =1, Type = LIV-only
LIVLen=2,SSN =15 RSN =14
SerialO(out) : Status

RT Len =1, Type = LIV-only

LIV Len =2, SSN =15, RSN =15
SerialQ(in): Status Enquiry

RT Len =1, Type = LIV-only
LIV Len=2,SSN =16, RSN =15
SerialO(out) : Status

RT Len =1, Type = LIV-only

LIV Len =2, SSN =16, RSN = 16

http://mww.kinth.com

LMI
LMI

show frame-relay Imi

LMI
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.2.20

>
e 2

k mifs fimn

s DLCI

s QUIDWAY LMI
= ANSI Annex D
- CCITT AnnexA b
= CISCO

I MAP

4 Inverse ARP

s+ show debug

PVC

DLCI

http://mww.kinth.com
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d>

kingh Eime

4 PPP

4 CHAP

A X25

b X25

b X25

é DLCI
é LMI
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TCP/IP IP
Metric
N
R1 N
R1
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2.3

¢ 1:’
h;‘llmn
I Network N1 I
I,
A S>> S>> )
C
| Network N2 |
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N2 A D
D C N1 N2
A D C N2
A D A
D
B
A B C
RIP
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W
{_1 ?_.
k mifs fimn
é
| Network N1 |
A S>> S>>
= = -
| Network N2 |
http://mww.kinth.com
& _— 10M
64K
& -
& -
& -
& -
& -
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2.5

¥
[ * !-_".
kit timn
é
RIP OSPF IGRP
10.0.0.0/RO 10.0.0.0|R2
10.0.0.0 R1
http://mww.kinth.com
Metric
RIP OSPF IGRP
10.0.0.0
OSPF > IGRP > RIP OSPF

251



2.6

i AS

kimtfs timn

http://mww.kinth.com

16hit
NIC Network Information Center
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2.7 1GP EGP

A= IGP & EGP

(EGP)
AS BGP AS

(16P):
* RIP
* IGRP
*  OSPF
http:/iMmww.kinth.com
IGP EGP
IGP RIP IGRP OSPF ISIS EGP BGP
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2.8
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gl
k mifs fimn
é
= RIP
- IGRP
- BGP
é
- OSPF
= |S-IS
Link-State

OSPF ISIS

Distance-Vector
RIP IGRP EIGRP BGP
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2.9
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Metric

N M2 N M2 Metric
I J J M1 I
N N M M =M1+M2
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.2.10

A

kmifs famn

R1
N1R3
N2 R4
N3 R5

R1
N1R3
N2 R4
N3 R5
N4 R2

&S -

N4 R6
R2

R2
> N1R1
- N2 R1
N3 R1
N4 R6
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RIP

IGRP EIGRP BGP

BGP
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L -

k mifs fimn

R1 R2
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SPF  Shortest Path First

OSPF SIS
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A

kit timn

B http://mww.kinth.com
A B C
A D
A
A
A
T —
3 C 10 CcC 11
B A 3 C 10 C 11
A 3 A 10 D 10

B
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kit e
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RIP
16
Metric 16
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"
=4
k mifs fimn
é
Quidway (config) #
ip route <ip_address> [ <mask> | <masklen> ]
<interface_name> | <gateway_address>
[ preference <preference_value> | reject | blackhole ]
http://mww.kinth.com
ip route
ip_address
mask
masklen
interface_name
Gateway_addr

preference value
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2.2

129.1.0.0/16

Quidway B
y——\

Quidway A
ip route 129.1.0.0 16 10.0.0.2

http://www.kinth.com

IPROUTE
iproute 129.1.0.0 16 10.0.0.2

ip route
129.1.0.0
16
255.255.0.0
10.0.0.2
IP
Quidway A 129.1.0.0/16
Quidway B Quidway
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2.3

A=

hih tamn

Public Network

Quidway A Quidway B

Quidway A
ip route 0.0.0.0 0.0.0.0 10.0.0.2

http:/mww.kinth.com

ip route

Quidway
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A=

IP

kmifs fimmn
é
Network 129.1.0.0
: RIP < >
4 IGRP | &S¥=>  IGRP
RIP u
- Network
10.0.0.0
. RIP < >
router rip | |
network 129.1.0.0 Network 129.102.0.0
network 129.102.0.0
router igrp
network 10.0.0.0
http:/mww.kinth.com
RIP IGRP OSPF
-

router protocol

keyword

network network-number

router protocol [keyword)]

RIP
IGRP
OSPF BGP
ID

EIGRP

BGP
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2.5
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3 RIP

31 RIP

1> RIP

k ity tamn
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RIP
= RIP
= RIP
15
& RIPversion 1 version 2
& RIP IP
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3.2 RIP

{_1?_.
kmifs {amn
netl
net2
—_—————
B e —
http://Aww.kinth.com
& RIP
& RIP Request
& RIP Request
Response
& RIP Response
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3.3 RIP

RIP

Dest |GW |Metric Response
et [R2 | 2
net? | R2
Response
net2 | 3
net3 | 5
R1 Dest |GW |Metric
netl | R2 | 16
net2| Rn | 4
net3[Rn | 6
http://www.kinth.com
& RIP 30 Response
& Response RIP
& metric' = MIN metric + cost, 16 metric
cost
1 1 16
& RIP
16
@ 180
16
& Response

120
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34 RIP

1> RIP

k mifs fimn
router(config)#
router rip
router(config-router-rip)#
] network network number
network all
http://www.kinth.com
& router rip RIP RIP
& RIP network network _number
RIP
& network al RIP

& RIP version 1 RIPV1
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RIP

{_1 ?_.
k mifs fimn
router(config-interface)#
’ ip rip version 2 bcast ‘
] ip rip version 2 mcast \
router(config-router-rip)#
no auto-summary
http://mww.kinth.com
& RIPversion 2
RIPV2 bcast RIPV2
mcast
RIP RIP RIP
<« RIPV2
RIPV2 255.255.255.255 RIPV2
RIPV2 224.0.0.9 RIPV2
RIP V2 RIP RIP
RIP V2 RIP V1 RIP V2
RIPV2 RIPV1 RIPV2
RIPV2 RIP

Vi1 RIPV2
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35 RIP

g RIP

192.3.4.0/255.255.255.128

Quidyay A
Etherpet 0

192.3.4.192/255.255.255.192

200.1.2.0/255.255.255.0

192.3.4.128/255.255.255.192
Quidway A

Quidway B

router rip
network all

interface ethO

no auto-summany

ip rip version 2 mcast

http://mww.kinth.com

9

RIP

9

RIP

RIP

RIPV2
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3.6 RIP
f RIP
=4
kit famn
Quidway#show ip rip
RIP is turning on
default-metric : 16
no neighbor
network : 20.0.0.0
120.0.0.0
auto-summary is on preference : 100
redistribute static metric : 2
http://www.kinth.com
& RIP
16
20.0.0.0 120.0.0.0 RIP
RIP reference 100
2
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3.7

kit timn

http://www.kinth.com

. RIP
RIP 1 8.0.0.0/8 120.0.0.2 3
RIP 2 9.0.0.0/8 20.0.0.2 5
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3.8 RIP debug

A= RIP debug

k mifs fimn

Quidway#debug ip rip packet

Rip packet debugging is on

Quidway#MON

Rip : receive Response from 120.0.0.2

packet : vers 1, cmd Response, length 24
dest 110.0.0.0, Metric 1

Rip : send from 20.0.0.1 to 255.255.255.255

packet : vers 1, cmd Response, length 44
dest 110.0.0.0, Metric 2
dest 120.0.0.0, Metric 1

Rip : send from 120.0.0.1 to 255.255.255.255

packet : vers 1, cmd Response, length 24
dest 20.0.0.0, Metric 1

http://www.kinth.com

& debug ip rip packet RIP
RIP 120.0.0.2 110.0.0.0

RIP 20.0.0.1 120.0.0.1
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3.9

4 RIP

4 RIP

4 RIP

4 RIP

http:/imww.kinth.com
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4 IGRP

4.1 IGRP
=
kih Hima
4
é
4
http://mww.kinth.com
IGRP D-V Distance vector IGRP
IGRP RIP
RIP
& |GRP 16
IGRP
& IGRP
& Metric

IGRP
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4.2

http:/www.kinth.com

IGRP

Holddown
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4.3

[ ¥ 1-’_':
kit timmin
é é
é é
4 é
http:/imww.kinth.com
IGRP IGRP
IGRP
& kbytes/s 0~16777215
& 10 1~4294967295
& 1~255 255 100%
& 1~255 255 100%
& 1~65535
&
2,000,000 ms 500Mbit
10M 1,000 ms 10,000K bps
64K 20,000 ms 64K bps
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4.4 IGRP

g IGRP
kmrifn fomn
Quidway(config)#router igrp
Quidway(config-router-igrp)#asystem 10
Quidway(config-router-igrp)#network 10.0.0.0
Quidway(config-router-igrp)#network 129.102.0.0
http:/mww.kinth.com
IGRP
& router igrp IGRP
& asystem 10 IGRP

< network 10.0.0.0 network 129.102.0.0
IGRP
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4.5

e
kmifs timn

S0 S1
202.38.169.1 202.38.160.1

Quidway(config)# router igrp

Quidway(config-router-igrp)# network 202.38.169.0
Quidway(config-router-igrp)# default-metric 1000 100 250 100 1500
Quidway(config-router-igrp)# redistribute ospf

http:/Amww.kinth.com

IGRP
default-metric

Default-metric 1000kb/s 1000
98% 39% 1500

OSPF
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4.6 IGRP

1> IGRP

k mifs fimn

é IGRP

Quidway# show ip igrp

é IGRP

Quidway#debug ip igrp packet
Quidway#monitor

http://www.kinth.com

IGRP
show ipigrp IGRP
debug ip igrp packet IGRP
IGRP
Quidway

IGRP:receive update from 12.0.0.4 (Ethernet0)

IGRP

packet:vers 1, edition 1, as 1, interior O, system 1, exterior O, length 26

dest 98.0.0.0 , metric 180571,hop O
Quidway

IGRP: send update 12.0.0.1 to 255.255.255.255 (ethernetO)

packet: vers 1, edition 8, as 1, interior 0, system 2,exterior 0,length 40

dest 30.0.0.0 , metric 1041700,hop O
dest 20.0.0.0 , metric 1041700,hop O
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4.7

h:-‘hmn
4 IGRP
4 IGRP

http://www.kinth.com
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5 OSPF

5.1 OSPF
A= OSPF
bt ths
s
é
s
.
s
.
.

http://iwww.kinth.com

OSPF Open Shortest Path First “ "

IETF

1P

& —— OSPF

& — OSPF
& — OSPF

& —— OSPF

& —— OSPF

& —— OSPF 4
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5.2

,f;- OSPF

k mifs fimn

ﬂaso.o.o.s

RTA
30.0.0.1

HE X.25 Ethernet 10.0.0.0
RTD 0.0.0.1
30.0.0.3
ppp
20.0.0.2
RTB
http://www.kinth.com
RTA PPP RTB
X.25 RTC RTD RTA RTA
LSA
=3
[* X.25 */
=30.0.0.3 IP
=30.0.0.1 RTA IP
=1 30.0.0.1
[* Ethernet */
=10.0.0.0
= Oxff000000
=3
= 2 10.0.0.1
I* ppp */
=20.0.0.2 RTB (router id)
=20.0.0.2 RTB IP




5.3

¢ OSPF
A=
kit fimn
BB Em (D DeL®
w Z»\ 5
o,
= ww P
g ow ) O
(@) (@) )
@) (B Db® OHE®
2 2 2 2
o © o ©
3 3 3 3
©, ©, @ ®
(@)
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OSPF
LSA
LSA
LSA
LSA LSDB 4
LSDB
LSA
LSDB LSDB
4

286



54

"
J OSPF
|
kmifs famn
AS100
== == =
Router area 0 Router Router
http://www.kinth.com
OSPF

AS100 OSPF

AREA ID
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55 OSPF

OSPF

router ospf enable
interface eth 0

ip ospf enable area 1
interface s 0

ip ospf enable area 0

router ospf enable
interface eth 0

ip ospf enable area 2
interface s 0

ip ospf enable area 0

http:/Mmww.kinth.com

S0

RTA

router ospf enable
ip ospf enable area 0

OSPF
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5.6

{_f;? OSPF
k mifs fimn
oo OSPF
show ip ospf
.o OSPF
debug i1p ospf packet
http:/imww.kinth.com
OSPF
show ip ospf OSPF
router id

debug ip ospf packet OSPF
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5.7

OSPF

k ity timim

4 OSPF

4 OSPF

4 OSPF

http:/imww.kinth.com
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6 BGP

6.1 BGP

1> BGP

(1~
k ity timim

4 (Border Gateway Protocol)

é

(CIDR)
http:/imww.kinth.com
BGP 1989 1993 BGP4
OSPF RIP
BGP
OSPF BGP
CIDR

AS
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6.2 BGP

1> BGP
{
k ity timim
é
é
TCP
é
é
http://www.kinth.com
BGP Internet
BGP BGP
BGP
BGP BGP TCP
BGP

Internet

292



.6.3 BGP

A= BGP
Kinth thrs
BGP
é ISP
é ISP
é
Internet
é
é Internet
é
é Intranet
http://www.kinth.com
BGP ISP
BGP ISP
Internet ISP
ISP
ISP BGP Intranet BGP
ISP ISP

BGP
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.64 BGP

kit e

http://www.kinth.com

ASBR BGP EBGP

ASBR

BGP IBGP

ASBR
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.6.5

A= BGP
:—Tl-‘l-lmn

4 BGP4

4 BGP OSPF

4 BGP

é BGP

http:/imww.kinth.com
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7.1

kimif thmn

RTA

SO

RTA

RTB

X.25

RIP S0

EO 10.10.10.1 255.255.255.0
SO0 12.12.12.1 255.255.255.0
36115193 121

RTB

EO 20.20.20.1 255.255.255.0
SO0 12.12.12.2 255.255.255.0

RIP

36115196 121

EO

EO

http://Mmww.kinth.com
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7.2

RTA

RTA#config

RTA(config)#router rip

RTA(config)#int e 0

RTA(config-if-EthernetO)#ip address 10.10.10.1 255.255.255.0
RTA(config-if-EthernetO)#int s 0

RTA(config-if-Serial0)#ip address 12.12.12.1 255.255.255.0
RTA(config-if-SerialO)#encap x25

RTA(config-if-Serial0)#x25 address 36115193
RTA(config-if-Serial0)#x25 map ip 12.12.12.2 36115196 broadcast
RTA(config-if-Serial0)#exit

RTA(config)#exit

RTA#write

http://Amww.kinth.com

X25 broadcast
X25 IP RIP
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RTB

RTB#config

RTB(config)#router rip

RTB(config)#int e 0

RTB(config-if-EthernetO)#ip address 20.20.20.1 255.255.255.0
RTB(config-if-EthernetO)#int s 0

RTB(config-if-Serial0)#ip address 12.12.12.2 255.255.255.0
RTB(config-if-Serial0)#encap x25

RTB(config-if-Serial0)#x25 address 36115196
RTB(config-if-Serial0)#x25 map ip 12.12.12.1 36115193 broadcast
RTB(config-if-Serial0)#exit

RTB(config)#exit

RTB#write

http://www.kinth.com

RTB RTA X25
broadcast
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RIP
IGRP
OSPF
BGP
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kit timin
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e
ki tiean
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Internet
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2.1

Az

himith time

4 Quidway

4 Quidway

-AAA

-

- VPN ¢

-

-
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22 1P

i

himith time

4

IP

http://iww.kinth.com
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2.3

:‘:u

=4 ?

himith time

é
4

202.10.10.0

http://www.kinth.com

Internet
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A=

himith time

- 202.38.0.0/16
~HTTP 129.10.10.1
. 202.110.0.0/16

http://www.kinth.com

202.10.10.0

Telnet
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24
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tm
o ——

http://www.kinth.com

Internet

Internet
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2.5

W
<=4
km time
é IP IP
TCP
IP TCP
http://lwww.kinth.com
P TCP
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A=

[y .

Telnet
SMTP
NNTP

http://www kinth.com
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Az

ity timn
é
-0
-1
é IP
0 0 0] 255 24
0 0 255 255 16
255 255 255 0 8

http://www.kinth.com

10.110.0.0/16

309



A
hﬂ_‘lﬂ timn
4 IP
1 P
32
- OXO00FFFfff 0.255.255.255
8
- IP 129.102.1.1 0.0.255.255
129.102.0.0
- 202.38.160.0
202.38.160.X X 0-255
0.0.0.255
http://www.kinth.com
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himith time

1-99

100 199

http://www.kinth.com

access-list 1 permit 202.110.10.0 0.0.0.255

1

access-list 100 deny udp any any eq rip

100
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3.1

himith time

é

202.110.10.0/24

200.110.10.0/24

Quidway

http://www.kinth.com

1~99
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3.2

A=

himith time

access-list [normal|special] listnumber
ip-address [ wildcard-mask ]

{ permit | deny }

http://www.kinth.com

ip-address
normal special

listnumber

permit deny

ip-address wildcard-mask
P

any

IP
wildcard-mask

1-99

0.0.0.0

313



=
ki tiian
é
202.110.10.0/24
179.100.17.10
TCP
HTTP
N
Quidway
http://www.kinth.com
TCP UDP
TCP UDP
“ 202.110.10.0/24 110.10.10.0/24
1P K “ 202.110.10.0/24

110.10.10.0/24 Telnet TCP 23
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4.2

e =
Rimth thae
é TCP/UDP
access-list [ normal | special ] listnumber { permit | deny
} { tcp | udp } source-addr [ source-mask | dest-addr
[ dest-mask ] [ operator portl [port2] ] [log ]
4 ICMP
access-list [ normal | special ] listnumber { permit | deny
} icmp source-addr [ source-mask ] dest-addr dest-mask
[ icmp-type [ icmp-code] ] [log ]
4
access-list [ normal | special ] listnumber { permit
| deny } protocol source-addr [ source-mask ]
dest-addr [ dest-mask ] [log]

http://www.kinth.com

Normal specia

Listnumber 100-199
Permit deny
Protocol 0-255 1 ICMP
TCP UDP ICMP
P P
source -addr source-mask
Dest-addr dest-mask IP
any IP
0.0.0.0
operator portl - port2 0-65535

TCP UDP operate
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operate

AZ
hﬁ_‘lﬂ- timn
eg portnumber portnumber
gt portnumber portnumber
It portnumber portnumber
neg portnumber portnumber
range portnumberl portnumberl
portnumber2 portnumber2
http://www.kinth.com
portnumber “ K FTP
Telnet
TCP Bgp Border Gateway Protocol (179)

Chargen Character generator (19)

Cmd Remote commands (rcmd, 514)

Daytime Daytime (13)

Discard Discard (9)

Domain Domain Name Service (53)

Echo Echo (7)

Exec Exec (rsh, 512)

Finger Finger (79)

Ftp File Transfer Protocol (21)

Ftp-data FTP data connections (20)

Gopher Gopher (70)

Hostname NIC hostname server (101)

Irc Internet Relay Chat (194)

Klogin Kerberos login (543)

Kshell Kerberos shell (544)

Login Login (rlogin, 513)

Lpd Printer service (515)
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Nntp Network News Transport Protocol (119)
Pop2 Post Office Protocol v2 (109)
Pop3 Post Office Protocol v3 (110)
Smtp Simple Mail Transport Protocol (25)
Sunrpc Sun Remote Procedure Call (111)
Syslog Syslog (514)
Tacacs TAC Access Control System (49)
Talk Tak (517)
Telnet Telnet (23)
Time Time (37)
Uucp Unix-to-Unix Copy Program (540)
Whois Nicname (43)
Www World Wide Web (HTTP, 80)
UDP biff Mail notify (512)
bootpc Bootstrap Protocol Client (68)
bootps Bootstrap Protocol Server (67)
discard Discard (9)
dns Mail notify (512)
dnsix DNSIX Securit Attribute Token Map (90)
echo Echo (7)
mobilip-ag Mobilel P-Agent (434)
mobilip-mn MobillIP-MN (435)
nameserver Host Name Server (42)
netbios-dgm NETBIOS Datagram Service (138)
netbios-ns NETBIOS Name Service (137)
netbios-ssn NETBIOS Session Service (139)
ntp Network Time Protocol (123)
rip Routing Information Protocol (520)
snmp SNMP (161)
snmptrap SNMPTRAP (162)
sunrpc SUN Remote Procedure Call (111)
syslog Syslog (514)
tacacs-ds TACACS-Database Service (65)
talk Tak (517)
tftp Trivia File Transfer (69)
time Time (37)
who Who(513)
xdmcp X Display Manager Control Protocol (177)
ICMP ICMP ICMP ICMP
0-255
echo Type=8, Code=0
echo-reply Type=0, Code=0
fragmentneed-DFset Type=3, Code=4




host-redirect
host-tos-redirect
host-unreachable
information-reply
information-request
net-redirect
net-tos-redirect
net-unreachable
parameter-problem
port-unreachable
protocol-unreachable
reassembly-timeout
source-quench
source-route-failed
timestamp-reply
timestamp-request
ttl-exceeded

Type=5, Code=1
Type=5, Code=3
Type=3, Code=1
Type=16,Code=0
Type=15,Code=0
Type=5, Code=0
Type=5, Code=2
Type=3, Code=0
Type=12,Code=0
Type=3, Code=3
Type=3, Code=2
Type=11,Code=1
Type=4, Code=0
Type=3, Code=5
Type=14,Code=0
Type=13,Code=0
Type=11,Code=0
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4.3

Az
WeiR1i%2 100 deny icmp 10.1.0.0 0.0.255.255 any host-redirect

10.1.0.0 ICMP

4 100 deny tcp 129.9.0.0 0.0.255.255 202.38.160.0
0.0.0.255 eq www log

100 129.9.0.0
202.38.160.0 Www 80

4 102 deny udp 129.9.8.0 0.0.0.255 202.38.160.0
0.0.0.255 gt 128

102 129.9.8.0
202.38.160.0 128
UbP

http://iwww.kinth.com
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=4
hﬂ_‘lﬂ timn
é
é
é 13 ”
é 1P
access-list 4 deny 202.38.0.0 0.0.255.255
access-list 4 permit 202.38.160.1 0.0.0.255
202.38.0.0
202.38.160.0
http://www.kinth.com
access-list1  permit  202.38.160.0  0.0.255.255

accesslist1  deny 202.38.160.0 0.0.0.255

202.38.160.23
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kifs timn

é

é

é ouT IN
101 3

Ethernet0 Serial0

out in
Ethernet0 Serial0
T e~

Quidway
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.6.2

St
kmif fimn

[no] ip access-group
= ip access-group listnumber { in|out }
= no ip access-group listnumber { in|out }

é
- Serial0
= |p access-group 1 in
Serial0
1

http://www.kinth.com
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- / Quidway
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Quidway

o a0k wbdhpE
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7.2

A=
hn_‘ll'l-urnn
4 Firewall
= firewall { enable | disable }
& Firewall default
= firewall default { permit|deny }
& Show firewall
= show firewall
http://www.kinth.com
firewall { enable | disable} /

firewall default { permit | disable }
IP TCP

Quidway
show firewal
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7.3

himith time

-----------
-
________
-
-
-
-
Clad

3w v ny

=
8 00
5 00
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A=

himith time

4 timerange
= timerange { enable|disable }
& [no] settr
= settr begin-time end-time [ begin-time
end-time ...... ]
= NO settr
& show isintr
= show isintr
& show timerange
= show timerange

http://www.kinth.com

timerange { enableldisable } |

Quidway

settr  begin-time end-time [ begin-time end-time....... ]
show isintr

show timerange
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1.4

A=

himith time

é

4 [no] loghost
loghost ip-address
no loghost

4 show loghost
show loghost
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loghost ip-address IP
show loghost
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8.1
o
(1
hinth timn 129.38.1.1 129.38.1.2 129.38.1.3
Ftp Telnet www
‘ |
129.38.1.5
129.38.1.4 I:I
- D= Quidway R250]Router
be 202.38.160.1
http://www.kinth.com
Quidway 2501 Seria0 Internet
www  ftp telnet 129.38.1.0
ftp 129.38.1.1 telnet
129.38.1.2 WWW 129.38.1.3 202.38.160.1
PC 129.38.1.4
Internet PC
IP 202.39.2.3
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8.2

=
h;ﬂ tamn
é Quidway 2501 Serial0
Internet www  Ftp telnet
129.38.1.0 ftp
129.38.1.1 telnet 129.38.1.2 WWW
129.38.1.3 202.38.160.1
PC Internet
PC
- IP 202.39.2.3
http://iwww.kinth.com

Quidway(config)# firewall enable

Quidway(config)# firewall default permit

Quidway(config)# access-list 100 deny ip any any

129.38.1.4
Quidway(config)# access-list 101 permit ip 129.38.1.4 0 any
Quidway(config)# access-list 101 permit ip 129.38.1.1 0 any
Quidway(config)# access-list 101 permit ip 129.38.1.2 0 any
Quidway(config)# access-list 101 permit ip 129.38.1.3 0 any

Quidway(config)# access-list 102 permit  tcp 202.39.2.3 0 202.38.160.1 O
1024

Quidway(config) # access-list 102 permit  tcp any 202.38.160.10 gt 1024
Quidway(config) # access-list normal 102 deny ip any any
100 EthernetO
Quidway(config)# interface ethernet 0
Quidway(config-if-Ethernet0)# ip access-group 100 in
101 EthernetO
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Quidway(config-if-EthernetO)#ip access-group 101 in
102 Seria0
Quidway(config-if-Serial 0)# ip access-group 102 in
Serial0
Quidway(config-if-Serial O)# nat enable
Nat server
natserver ftphost 129.38.1.1
natserver telnethost 129.38.1.2
natserver wwwhost 129.38.1.3
P
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? DDR  ISDN

DDR |ISDN

&>

kinth time

[\:I>> DDR I
[\:I>> DDR I
[\:>> 1SDN I
[\:I>> 1SDN I
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Quidway DDR ISDN
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DDR  ISDN

2 DDR

1> DDR

kit {imn

4 DDR Dial-On-Demand Routing

& DDR PSTN ISDN
& DDR
http://www.kinth.com
DDR Dial-On-Demand Routing
PSTN ISDN
PSTN ISDN BRI PRI
ISDN DDR
DDR
DDR

DDR
DDR
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DDR

1SDN

.3 DDR
A= DDR
I.rn_'lhl.mll
-)p
-)p
-p
-
-)
-)p
é Dialer-list
'y DDR
& Dialer
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DDR
&
& DDR
Dider-list
& DDR
DDR
DDR
& Dider Dialer
Dialer Dialer DDR
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DDR  ISDN

3.1

DDR
= dialer in-band

= dialer string dial-string[

isdn-address]

http://www.kinth.com

diaer in-band

ISDN

dialer string

335



DDR  ISDN

3.2

¥

A=

ol
kit {imn

é DDR
= dialer in-band

é

= dialer map protocol next-hop-address dialstring
[ isdnsubaddress]

é& ISDN

= dialer map protocol next-hop-address| speed 56
| speed 64 ] dialstring[ isdnsubaddress]
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Dialer string Dialer
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DDR  ISDN

3.3

kit {imn

é

DDR
= dialer in-band

ISDN
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DDR

ISDN
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“ ? DDR  ISDN

= encapsulation ppp

= ppp authentication { chap | pap }

3.4
=
Einlh ime
é
= username name password 0/7 password
é
= interface interface-type interface-number
é DDR
= dialer in-band
é PPP
é
é

= dialer map protocol next-hop-address name hostname
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CHAP  PAP
CHAP
PAP
PAP  CHAP
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DDR  ISDN

3.5

b
é

= interface interface-type interface-number
DDR
= dialer in-band

= dialer string dial-string[ isdnsubaddress]
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PPP
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DDR  ISDN

3.6

-
A

kit {imn

é

= interface interface-type interface-number
DDR
= dialer in-band
PPP
= encapsulation ppp
PPP
= ppp authentication { chap | pap }

> & & &

= dialer map protocol next-hop-address name
hostname dialerstring[ isdnsubaddress]
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CHAP PAP
CHAP
PAP
PAP  CHAP
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DDR

1SDN

4 Dialer-list

1= Dialer-list

R

ki famn

é Dialer-list
= dialer-list dialer-group protocol
protocol-name { permit | deny }
é Dialer-list
= dialer-group group-number

http://www.kinth.com

Didler-list DDR
Dialer-list DDR

Didler-list Dider-list
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5 DDR

5.1

A= DDR

kit timn

1P 10.110.0.1 1P 10.110.0.2

Router2
Tel.8810026

Routerl
Tel.8810025

Quidway 2501 Quidway 2501

http://imwww.kinth.com

DDR Quidway2501
Routerl / Seria0 Modem Seria0
IP 10.110.0.1 8810025  Router2 /
Serial0 Modem Serial0 IP 10.110.0.2
8810026
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1SDN

5.2

Routerl Router2

DDR

é Routerl ,Router2

-

[ IR R AR 2 2 e

LR B R I A

Routerl
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-Serial0)#ip address 10.110.0.1 255.0.0.0
Quidway(config-if-Serial0)#physical-layer async
Quidway(config-if-Serial0)#modem
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-Serial0)#dialer-group 1
Quidway(config-if-SerialO)#dialer string 8810026

Router2
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-Serial0)#ip address 10.110.0.2 255.0.0.0
Quidway(config-if-Serial0)#physical-layer async
Quidway(config-if-Serial0)#modem
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-Serial0)#dialer-group 1

http://Amww.kinth.com

Routerl

Routerl Router2
“ " Router2

Routerl ping 10.110.0.2
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2 Routerl Router2

4=

DDR

kinih Bima

é

-

Routerl Router2

I EEEEEER

I 2R R AR I

Routerl
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-Serial0)#ip address 10.110.0.1 255.0.0.0
Quidway(config-if-Serial0)#physical-layer async
Quidway(config-if-Serial0)#modem
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-SerialO)#dialer-group 1
Quidway(config-if-SerialO)#dialer string 8810026

Router2
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-Serial0)#ip address 10.110.0.2 255.0.0.0
Quidway(config-if-Serial0)#physical-layer async
Quidway(config-if-Serial0)#modem
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-SerialO)#dialer-group 1
Quidway(config-if-SerialO)#dialer string 8810025
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Router2

Routerl “ " Router2

Routerl Router2

" Routerl

ping
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.6 DDR

6.1

A= DDR

ki timin

IP 10.110.0.2

Router2
Tel .8810026

IP 10.110.0.1

Routerl
Tel 8810025

Quidway 2501
Quidway 2501

IP 10.110.0.3 Router3
Tel .8810027
http://www.kinth.com
DDR Quidway2501 Quidway2501
Routerl / Serial0
Modem Serial0 IP 10.110.0.1 8810025
Router2 / Serial0 Modem Serial0 IP
10.110.0.2 8810026 Router3 / SeriaO
Modem Serial0 IP 10.110.0.3 8810027
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1SDN

.6.2

1 Routerl Router2 Router3

¥

. DDR

| "

kit {imn
é Routerl Router2 Router3
- Routerl

= Quidway(config)#dialer-list 1 protocol ip
permitQuidway(config)#interface serial 0

= Quidway(config-if-Serial0)#ip address 10.110.0.1

255.0.0.0
= Quidway(config-if-Serial0)#physical-layer async
= Quidway(config-if-Serial0y#modem
= Quidway(config-if-SerialO)#dialer in-band
= Quidway(config-if-SerialO)#dialer-group 1

= Quidway(config-if-SerialO)#dialer map ip 10.110.0.2

8810026

= Quidway(config-if-SerialO)#dialer map ip 10.110.0.3

8810027
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Routerl Router2 Router3

Routerl ¢ ?
Router3 ¢ ?
Routerl ping Router2 Router3 IP

map

Router2

Diaer
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Routerl Router2 Router3
A= DDR
Rirdh Eimm

é

-

I

111yl

Routerl Router2 Router3

Router2
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-SerialO)#ip address 10.110.0.2 255.0.0.0
Quidway(config-if-SerialO)#physical-layer async
Quidway(config-if-Serial0)#modem
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-SerialO)#dialer-group 1

Router3
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-SerialO)#ip address 10.110.0.3 255.0.0.0
Quidway(config-if-SerialO)#physical-layer async
Quidway(config-if-Serial0)#modem
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-SerialO)#dialer-group 1

http://iwww.kinth.com

Router3 Router3 “
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2 Routerl Router2 Router3

A=

EkE s

DDR

é

-

I

IR 2 2 O

Routerl Router2 Router3

Routerl
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-SerialO)#ip address 10.110.0.1 255.0.0.0
Quidway(config-if-SerialO)#physical-layer async
Quidway(config-if-Serial0)#modem
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-SerialO)#dialer-group 1

Router2
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-SerialO)#ip address 10.110.0.2 255.0.0.0
Quidway(config-if-SerialO)#physical-layer async
Quidway(config-if-Serial0)#modem
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-SerialO)#dialer-group 1
Quidway(config-if-SerialO)#dialer string 8810025
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Routerl “ ”  Router2 Router3
" Router2 Router3

ping Routerl

Routerl Router2 Router3
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Routerl Router2 Router3
A= DDR
é Routerl ~ Router2 Router3
- Router3

= Quidway(config)#dialer-list 1 protocol ip permit
= Quidway(config)#interface serial 0

= Quidway(config-if-Serial0)#ip address 10.110.0.3
255.0.0.0

= Quidway(config-if-Serial0)#physical-layer async
= Quidway(config-if-Serial0)#modem

= Quidway(config-if-Serial0)#dialer in-band

= Quidway(config-if-SerialO)#dialer-group 1

= Quidway(config-if-Serial0)#dialer string 8810025
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Router3 Router3
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3 Routerl Router2 Router3

A= DDR

kinih Brea

é Routerl Router2 Router3

- Routerl
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-SerialO)#ip address 10.110.0.1 255.0.0.0
Quidway(config-if-Serial0)#physical-layer async
Quidway(config-if-Serial0)#modem
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-SerialO)#dialer-group 1
Quidway(config-if-SerialO)#dialer map ip 10.110.0.2 8810026
Quidway(config-if-SerialO)#dialer map ip 10.110.0.3 8810027
- Router2
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-SerialO)#ip address 10.110.0.2 255.0.0.0
Quidway(config-if-SerialO)#physical-layer async
Quidway(config-if-Serial0)#¥modem

LR 2 2 2N IR I A

L I I
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Routerl Router2  Routerl Router3
Router2 Router3
Routerl “ " Router2 Router3
“ K Router2
Router3 ping Routerl IP Routerl
Ping Router2 Router3 IP
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Routerl Router2 Router3

DDR

-

Routerl Router2 Router3
Router2
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-SerialO)#dialer-group 1
Quidway(config-if-SerialO)#dialer string 8810025
Router3
Quidway(config)#dialer-list 1 protocol ip permit
Quidway(config)#interface serial 0
Quidway(config-if-SerialO)#ip address 10.110.0.3 255.0.0.0
Quidway(config-if-SerialO)#physical-layer async
Quidway(config-if-Serial0)#modem
Quidway(config-if-SerialO)#dialer in-band
Quidway(config-if-SerialO)#dialer-group 1
Quidway(config-if-SerialO)#dialer string 8810025

11

1

I O A
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Router3 Router3 “
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A DDR

1> DDR

S
kit {imn

= dialer idle-timeout seconds

= dialer fast-idle seconds

= dialer enable-timeout seconds

= dialer wait-for-carrier-time seconds

http://www.kinth.com

DDR

DDR

DDR

DDR
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.8 Dialer

L

A= Dialer
h-db‘l-'-nn
Router
Dialer Interface Dialer Interface
1 2
ﬁ | B B ﬁ &1 0
v v v ¥
Seriall Serial2 Serial3 Serial4 Serial5 Serial6
http://www.kinth.com
Dialer Dialer interface
Dialer interface
dialer
interface Diader Interface 1
Seriall Seriad 2 Serid3 Dialer Interface 2 Serial4
Serial5  Serid6 Dialer Interface 1 Seriall  Seria2

Serid3 Dider Interface 2

Seriald  Serial5  Seria6
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9 DDR

1> DDR

é DDR

= show dialer [ interface type number ]

http://www.kinth.com

NextHop_address Dialer map
Dialer_Strings Dialer map

Successes Dialer map

Failures Dialer map

Max_call Dialer map

Last_call Dialer map

Idle timer Dialer idle-timeout

Fast Idle timer

Dialer fast-idle

Wait for carrier

Dialer wait-for-carrier

Re_enable

Dialer enable-timeout
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DDR

1> DDR

kit {imn

& Quidway#show dialer interface serial 1
= Seriall - dialer type = Serial

= NextHop_ address Dialer_Strings
Successes Failures Max_call Last_call

= 100.1.1.1 8888
= |dle timer (120 secs), Fast Idle timer (20
secs)
= \Wait for carrier (60 secs), Re_enable (20
secs)
http://www.kinth.com
IP 100.1.1.1 8888
120 20

60 20
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10

ISDN

1> ISDN

k ity tiemin

4 ISDN 70

4 ISDN

4 ITU-T ISDN
4 ISDN .

http://www.kinth.com

Integrated Services Digital Network

ISDN PSTN PSTN
A/D
ITU-T ISDN
Q.931 ITU-T

ISDN

ISDN 70

ISDN

1.430 Q.921
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0.1 ITU-T ISDN

1> ITU-T 1SDN

k ity fimn

http://www.kinth.com

ITU-T osl
ISDN
& C
& U
s M ISDN
C u M
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10.2 ISDN

f>  ISDN
(1~
ki tamin
© @ @
TE1 ﬂ NT2 NT1 —F
S T U
L TE2 Ai TA Ai
R S
http://www.kinth.com
ISDN -
ITU-T 1411 ISDN
ISDN -
& 1 NT1 (OX
D
& 2 NT2 (O 1-3
&1 TE1 ISDN ISDN
& 2 TE2 ISDN ISDN
& TA ISDN
¢ R ISDN TA
& S NT2
& T NT1 NT2
< U NT1
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A1 ISDN BRI
1= ISDN BRI

it e

é ISDN BRI IP

é ISDN BRI IPX

é ISDN BRI Internet

http://www.kinth.com
ISDN BRI 2B+D
64kbps D
B D
16kbps

ISDN BRI PPP 1P IPX
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A1.1 ISDN BRI IP
1= ISDN BRI
Kbuth the
Q ISDN BRI IP
Q ISDN BRI IPX
é ISDN BRI Internet
http://www.kinth.com
ISDN Q.921 TEI
Dialer Map ISDN IP
PAP CHAP
ISDN DDR

DDR
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J11.2 ISDN BRI IP
1= ISDN BRI IP

é

)
)

|

IP 10.110.0.1 IP 10.110.0.2
B Central Site |
Remote Site

P
ﬁ\lfb

hernet

hernetw‘—L

Router
lidway R1603/1604Router

Hostname:Center
\ Tel.8810124 _
1P 129.102.0.1 1P 129.103.0.1

——FEt
‘—‘rEt

Q
Q

http://www.kinth.com

ISDN Quidway16

Routerl BRI Bri0 ISDN Bri0 IP 10.110.0.1
BRI IP 10.110.0.2 8810124
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ISDN BRI IP —

A= ISDN BRI IP

EinTh D

= Quidway(config)#username center password
lambrach

= Quidway(config)#interface bri 0

= Quidway(config-if-BriO)#ip address 10.110.0.1
255.255.255.252

= Quidway(config-if-BriO)#dialer map ip 10.110.0.2
name center 8810124

= Quidway(config-if-BriO)#encapsulation ppp
= Quidway(config-if-BriO)#dialer-group 1
= Quidway(config-if-Bri0)#¥no shutdown

= Quidway(config)#ip route 0.0.0.0 0.0.0.0
10.110.10.2

= Quidway(config)#dialer-list 1 protocol ip permit

http://www.kinth.com

& PPP

& ISDN BRI IP

& Dider Map
& BRI PPP
& Dialer Group

& ISDN BRI

&

&
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113 ISDN BRI IPX

1= ISDN BRI IPX

At ths
é ISDN
é IPX
Q ISDN BRI IPX
é Dialer Map
é PPP
é Dialer Group Dialer List
4 DDR

http://www.kinth.com

ISDN BRI IPX ISDN BRI

363



DDR  ISDN

A11.4 ISDN BRI

IPX

A= ISDN BRI

IPX

Lk 1ird

é

)

|
|

hernet

lidway R1603/1604Router

|
——Etl

IPX network 1000
IPX node 00e0.fc01.5678

IPX network 1001 IPX network 1001
; Central Site
Remote Site

)

|

D

Router

Hostname:Center
Tel.8810124 _
IPX network 2000 g

IPX node 00e0.fc01.1234

——FEthernet

http://www.kinth.com

ISDN Quidway1600
Routerl

IPX 1001

Bri0 ISDN Bri0
8810124
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ISDN BRI IPX —
4> ISDN BRI IPX
.

= Quidway(config)#username center password lambrach

= Quidway(config)#ipx routing

= Quidway(config)#interface bri O

= Quidway(config-if-Bri0)#ipx network 1001

= Quidway(config-if-BriO)#dialer map ipx
1001.00€e0.fc01.1234 name center 8810124

= Quidway(config-if-Bri0)#encapsulation ppp

= Quidway(config-if-BriO)#dialer-group 1

= Quidway(config-if-Bri0)#no shutdown

= Quidway(config)#dialer-list 1 protocol ipx permit

http://www.kinth.com

PPP
IPX
ISDN BRI IPX
Dider Map
PPP
Diaer Group
ISDN BRI

9 9 § § 9 9 § §
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JA1.5 ISDN BRI Internet
1 ISDN BRI
Kt s
é
é IP
é DDR
é NAT Internet
http://www.kinth.com
Internet
Internet

NAT
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11.6 ISDN BRI Internet
¥
A= ISDN BRI
H-1F-1mu

é

username 263
password 263 1SP
ip address negotiate DNS:192.168.10.2

. /

L]
Quidway R1603/1604Router

QuidwayA8010
Access Server

http://ww.kinth.com

ISDN Internet ISP
2633

263
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ISDN BRI Internet —
i ISDN BRI
e et 1:;-

= Quidway(config)#interface bri 0

= Quidway(config-if-BriO)#ip address negotiate

= Quidway(config-if-BriO)#dialer string 2633

= Quidway(config-if-BriO)#ppp pap sent-username 263
password 0 263

= Quidway(config-if-BriO)#dialer-group 1

= Quidway(config-if-BriO)#nat enable

= Quidway(config-if-BriO)#if-internet enable

= Quidway(config)#dialer-list 1 protocol ip permit

http://www.kinth.com

BRI
Bri0 IP ISP
Dialer group
Bri0 Internet
Bri0

9 9 § § 9
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12 ISDN

1> ISDN

4 ISDN

http://www.kinth.com

ISDN ISDN ISDN BRI
ISDN

369



DDR  ISDN

J2.1

¥

A=

e

k ity tiemin

> & & &

= isdn answer 1 [called-party-number] [:subaddress]

= noisdn answerl

= jsdn answer 2 [called-party-number] [:subaddress]

= nNo isdn answer?2

http://www.kinth.com
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2.2

i

A

S

kit tinn

é 1

= jsdn potsl-answer [called-party-number] [:subaddress]

1
= no isdn potsl-answer

é
é 2
é

= jsdn pots2-answer [called-party-number] [:subaddress]

2
= no isdn pots2-answer

http://www.kinth.com
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12.3 ISDN

¥

| ISDN

™
k ity tiemin

ISDN
ISDN
ISDN

> & & & >
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ISDN ISDN
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12.4

&
'l 1:’_.
kit {imn
& Quidway#show isdn active
-
= Channel Call Call Calling Calling Called Called
= Info Property Type Number Subaddress Number Subaddress
-
-
= Bl Digital Out 8810124
= B2 Analog In 8810118 380 8810150 2201
http://www.kinth.com
ISDN BRI
< Bl 8810124

& B2 8810118 380
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125
Az
kit {imn
& Quidway#show isdn answer
= |[SDN Answerl 66668888
= |SDN Answer2 :sub2000

= |SDN PotslAnswer 66668888:sub2001

http://www.kinth.com

66668888
sub2000 1
66668888 sub2001
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12.6 ISDN

1 ISDN
& Quidway#show isdn status

= Layer 2 Status:

= TE|l = 64 , State =
MULTIPLE_FRAME_ESTABLISHED

= Layer 3 Status:

= 2 Active Layer 3 Call(s)

= CCIndex = 0x0001 , State = Setup , CES =1,
Channel = 0x00000002

= CCIndex = 0x0000 , State = Active , CES =1,
Channel = 0x00000001

http:/iwww.kinth.com

ISDN TEI 64
2 0x0001
CES 1 0x00000002 0x0000
CES 1 0x00000001
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2.7 ISDN

o ISDN

& Quidway#show isdn type
= |SDN Typeis : BRI U Interface

http://Amww.kinth.com

ISDN BRI'U
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13

i
.

inth time

> & & &

DDR
DDR
ISDN
ISDN
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Quidway
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4 Quidway
é
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Quidway

Down
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3 Quidway

A= Quidway
h:_m_;m-

é

é

é

X.25
dialer map
é
é BRI PRI
http://www.kinth.com
Quidway

BRI PRI

Quidway
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hn_‘lh- tamin
é
4
é
é down up
4 down up
é
http://www.kinth.com
Quidway
Quidway

down up
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A=

é

é

interface interface-type interface-number

x25 map protocol address x.121-address [lin
logic-channel-number ]

frame-relay map protocol address dici [lin

logic-channel-number ]

dialer map protocol next-hop-address dialer-string [ lin
logic-channel-number ]

logic-channel logic-channel-number

http://www.kinth.com

Interface

logic-channel

X.25
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r'_ii >

TN T

4
backup logic-channel number [ priority ]
4
backup interface interface-type interface-number [ priority ]
4
- X.25
x25 map protocol address x.121-address [ lin logic-channel-number ]
frame-relay map protocol address dici [ lin logic-channel-number ]
- dialer map

dialer map protocol next-hop-address dialer-string [ lin
logic-channel-number ]

http://www.kinth.com

backup interface

backup
logic-channel
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backup delay { enable-delay | never }
{ disable-delay | never }

http://www.kinth.com

up down
enable-delay down
down up
disable-delay up
never
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4.4 down up

1= down up
ksth tiean
é down
number
down
backup state-down number
é
up time

backup state-up time
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down
up

385



E?
kil Hean
1P 10.110.0.1 IP 10.110.0.2
Routerl Router2
Tel .8810025 Tel.8810026
Ethernet0
130.1.1.1

Ethernet0
Quidway 2501 131.1.1.1

Modem Modem

\ 1P 129.102.0.1 1P 129.102.0.2/

Quidway 2501
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Serial 1 Serial 0
down
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A= —

himih thmn

Routerl
Quidway(config)# interface ethernet 0
Quidway(config-if-Ethernet)#ip address 130.1.1.1 255.255.255.0
Quidway(config-if-Ethernet)#interface serial 0
Quidway(config-if-Serial0)#ip address 129.102.0.1 255.255.0.0
Quidway(config-if-Serial0)# backup interface serial 1
Quidway(config-if-Serial0)# interface serial 1
Quidway(config-if-Serial1)#physical asynchronous
Quidway(config-if-Serial1l)#ip address 10.110.0.1 255.255.0.0
Quidway(config-if-Seriall)#dialer in-band
Quidway(config-if-Seriall)#dialer-group 1
Quidway/(config-if-Seriall)#dialer map ip 10.110.0.2 8810026
Quidway(config-if-Seriall)#exit
Quidway/(config)#dialer-list 1 protocol ip permit
Quidway/(config)#ip route 131.1.1.1 255.255.255.0 129.102.0.2
Quidway(config)#ip route 131.1.1.1 255.255.255.0 10.110.0.2
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Router?2
Quidway(config)# interface ethernet 0
Quidway(config-if-Ethernet)#ip address 131.1.1.1 255.255.255.0
Quidway(config-if-Ethernet)#interface serial 0
Quidway(config-if-Serial0)#ip address 129.102.0.2 255.255.0.0
Quidway(config-if-Serial0)# backup interface serial 1
Quidway(config-if-Serial0)# interface serial 1
Quidway(config-if-Serial1)#physical asynchronous
Quidway(config-if-Serial1l)#ip address 10.110.0.2 255.255.0.0
Quidway(config-if-Seriall)#dialer in-band
Quidway/(config-if-Seriall)#dialer-group 1
Quidway/(config-if-Seriall)#dialer map ip 10.110.0.1 8810025
Quidway(config-if-Serial1l)#exit
Quidway/(config)#dialer-list 1 protocol ip permit
Quidway/(config)#ip route 130.1.1.1 255.255.255.0 129.102.0.1
Quidway(config)#ip route 130.1.1.1 255.255.255.0 10.110.0.1
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Routerl

Quidway(config)# interface ethernet O
Quidway(config-if-Ethernet)#ip address 130.1.1.1 255.255.255.0
Quidway(config-if-Ethernet)#interface serial 0
Quidway(config-if-Serial0)# encapsulation x25 dce
Quidway(config-if-Serial0)#ip address 129.102.0.1 255.255.0.0
Quidway(config-if-Serial0)#x25 address 1000
Quidway(config-if-Serial0)# x25 map ip 129.102.0.2 2000 lin 10
Quidway(config-if-Serial0)#exit
Quidway(config)# logic-channel 10
Quidway(config-logic-channel10)# backup interface serial 1
Quidway(config-logic-channel10)# backup state-up 10
Quidway(config-logic-channelO)#exit
Quidway(config)#interface serial 1
Quidway(config-if-Serial1l)#encapsulation ppp
Quidway(config-if-Serial1)#ip address 10.110.0.1 255.0.0.0
Quidway(config)#ip route 131.1.1.1 255.255.255.0 129.102.0.2
Quidway(config)#ip route 131.1.1.1 255.255.255.0 10.110.0.2
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Quidway(config)# interface ethernet O
Quidway(config-if-Ethernet)#ip address 131.1.1.1 255.255.255.0
Quidway(config-if-Ethernet)#interface serial 0
Quidway(config-if-Serial0)#encapsulation x25 dte
Quidway(config-if-Serial0)#ip address 129.102.0.2 255.255.0.0
Quidway(config-if-Serial0)#x25 address 2000
Quidway(config-if-Serial0)#x25 map ip 129.102.0.1 1000 lin 10
Quidway(config-if-SerialO)#interface serial 1
Quidway(config-if-Seriall)#encapsulation ppp
Quidway(config-if-Serial1)#ip address 10.110.0.2 255.0.0.0
Quidway(config-if-Serial1)#exit
Quidway(config)#ip route 130.1.1.1 255.255.255.0 129.102.0.1
Quidway(config)#ip route 130.1.1.1 255.255.255.0 10.110.0.1
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Version ‘ Oper Code ‘ State ‘Hello Time

Hold Time Priority | Group ! Reserved

Authentication Data

Virtual IP Address

* Hello, Coup, Resign

® Vesion 1Byte

HSRP HSRP 0
® OperCode 1Byte
HSRP 3
1 0——Heélo
Hello /

2 1——COUP
COUP

3 2——RESIGN
COUP
® Sate 1Byte

® HelloTime 1Byte
Hello Hello

Hello Time
Hello Hello
Hello Time
® HoldTime 1Byte
Hello Hello

Hold Time Hello Time Hello Time
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Hold Time
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Group
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8
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IP IP
MAC 0X00 00 0C 07 AC **
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& standby group_num ip ip_address
P
standby group_num preempt

standby group_num priority value
standby group_num authentication string
standby group_num timers hello_time hold_time

Hello time  Hold time
standby group_num track interface_name priori-dec

1 1 & | & | & | &)

® [no] standby [group-number] ip [virtual ip address]
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IP IP
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® standby [group-number] priority [priority-value]

HSRP
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0 255
® standby [group-number] preempt
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® standby [group-number] authentication string

HSRP string
8
® standby [group-number] timers [hello time] [hold time]

HSRP Hello
hold time Hello
Hello hello
time hold time 3 10
hello time hold time
® standby [group-number] track interface name [priority-reduced]

HSRP

interface_name
priority-reduced  priority-reduced 10
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HSRP
& standby use-bia
Mac
& standby USE-0VMAC XX-XX-XX-XX-XX-XX
Mac
& show standby
HSRP
& debug standby
HSRP
® dsandby use-hia
HSRP IP
MAC HSRP MAC
MAC :
HSRP MAC
® standby  uUSE-OVMAC XX-XX-XX-XX-XX
HSRP MAC
Quidway MAC

® show standby
HSRP
® debug standby
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HSRP Cont.

A
Quidway(config-if-Ethernet0)# standby ip 202.38.160.111
Quidway(config-if-Ethernet0)# standby preempt
Quidway(config-if-Ethernet0)# standby priority 120

Quidway(config-if-EthernetO)#ip address 202.38.160.1
255.255.255.0

Quidway(config-if-SerialO)#ip address 1.1.1.1 255.0.0.0
Quidway(config)#router rip
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HSRP Cont.

B
Quidway(config-if-Ethernet0)# standby ip 202.38.160.111
Quidway(config-if-Ethernet0)# standby preempt

Quidway(config-if-EthernetO)#ip address 202.38.160.2
255.255.255.0

Quidway(config-if-Serial0)#ip address 2.2.2.1 255.0.0.0
Quidway(config)#router rip
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f_f?.’-' HSRP Cont.
C

Quidway(config-if-EthernetO)#ip address 10.2.3.1
255.255.255.0

Quidway(config-if-SerialO)#ip address 1.1.1.2 255.0.0.0
Quidway(config-if-Serial1l)#ip address 2.2.2.2 255.0.0.0
Quidway(config)#router rip

202.38.160.111 A A

A
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HSRP
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HSRP Cont.

A
Quidway(config-if-EthernetO)# standby 1 ip 202.38.160.111
Quidway(config-if-EthernetO)# standby 1 preempt
Quidway(config-if-EthernetO)# standby 1 priority 120
Quidway(config-if-EthernetO)# standby 1 authentication QUIDWAY
Quidway(config-if-EthernetO)# standby 1 timers 5 15
Quidway(config-if-EthernetO)# standby 1track serial0 30
Quidway(config-if-EthernetO)#ip address 202.38.160.1 255.255.255.0
Quidway(config-if-Serial0)#ip address 1.1.1.1 255.0.0.0
Quidway(config)#router rip

HSRP Cont.

B
Quidway(config-if-EthernetO)# standby 1 ip 202.38.160.111
Quidway(config-if-EthernetO)# standby 1 preempt
Quidway(config-if-EthernetO)# standby 1 authentication QUIDWAY
Quidway(config-if-EthernetO)# standby 1 timers 5 15
Quidway(config-if-EthernetO)#ip address 202.38.160.2 255.255.255.0
Quidway(config-if-Serial0)#ip address 2.2.2.1 255.0.0.0
Quidway(config)#router rip
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HSRP Cont.

C
Quidway(config-if-EthernetO)#ip address 10.2.3.1 255.255.255.0
Quidway(config-if-Serial0)#ip address 1.1.1.2 255.0.0.0
Quidway(config-if-Seriall)#ip address 2.2.2.2 255.0.0.0
Quidway(config)#router rip

seria0

serial0
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HSRP Cont.

(Load Sharing)

A
Quidway(config-if-Ethernet0)# standby 1 ip 202.38.160.111
Quidway(config-if-Ethernet0)# standby 1 preempt
Quidway(config-if-EthernetO)# standby 1 priority 120
Quidway(config-if-Ethernet0)# standby 2 ip 202.38.160.112
Quidway(config-if-Ethernet0)# standby 2 preempt
Quidway(config-if-EthernetO)#ip address 202.38.160.1 255.255.255.0
Quidway(config-if-Serial0)#ip address 1.1.1.1 255.0.0.0
Quidway(config)#router rip

¥

k mifs timn

HSRP Cont.

(Load Sharing)

B
Quidway(config-if-Ethernet0)# standby 1 ip 202.38.160.111
Quidway(config-if-Ethernet0)# standby 1 preempt
Quidway(config-if-Ethernet0)# standby 2 ip 202.38.160.112
Quidway(config-if-Ethernet0)# standby 2 preempt
Quidway(config-if-EthernetO)# standby 2 priority 120
Quidway(config-if-EthernetO)#ip address 202.38.160.2 255.255.255.0
Quidway(config-if-Serial0)#ip address 2.2.2.1 255.0.0.0
Quidway(config)#router rip
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A= HSRP Cont.

(Load Sharing)

C
Quidway(config-if-EthernetO)#ip address 10.2.3.1 255.255.255.0
Quidway(config-if-Serial0)#ip address 1.1.1.2 255.0.0.0
Quidway(config-if-Seriall)#ip address 2.2.2.2 255.0.0.0
Quidway(config)#router rip
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down shutdown
2 seria number is down, line protocol is down

up
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1 shutdown

2 show
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DSR DCE
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CTS

DCD

Quidway 5

CTS CTS CTS

Quidway(config-if-serial 0)# flowcontrol normal
normal ,
CTS
DTR DSR DCD
DCD
upP

Quidway(config-if-serial 0)# no detect dsr-dtr
V.24 V.35
DCE

no shutdown

DTR DSR RTS
DCE

CTS RTS

DOWN

DTE

DCE
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#debug ppp packet
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2501 show in s N
up down Quiaway hdlc
& Quidway HDLC
& enc hdlc
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é DDN
PPP SHOW
UP PING

1 SHUT DOWN NO SHUT DOWN
PING
2 DEBUG PPP PACKET

LCP
REQUEST
& PPP 1SO
showinsN N DTR DSR RTS CTS
DCD uP DTE  DCE
uP

show insN LCP IPCP OPEN
LCPOPEN  IPCP INITIAL PPP PPP
& PAP

Quidway(config)# user 169 password 0 169
Quidway(config-if-serial0)# ppp authentication pap

Quidway(config-if-serial0)# ppp pap send-username 169 password 0 169
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& show ip route
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NBMA

Quidway(config)#ip ospf neighbor (
& NBMA

Quidway(config)#ip ospf priority

& area
&
0
&
& stub
(3 RIP
RIP
discard
& NBMA

Quidway (config-if-serial0)# neighbor (

&

hellointerval 4
neighbor

priority

no ip rip work
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P )
ip rip version 2 mcast
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Access-list norm:al 102 permit
udp any 202.38.160.1 0.0.0.0 neq

rp ip 202.38.160.1(
3 255) rip
& rp , rip ip
ip

&
Access-list normal 102 permit udp any 202.38.160.1  0.0.0.255 neq rip

Access-list normal 102 permit udp any 202.38.160.255 0.0.0.0 neq rip

436



Protocol

&

connected

Ping

direct

OSPF
OSPF

RIP OSPF
OSPF RIP
OSPF
RIP , OSPF

OSPF

Redistribute ospfase

437



é 3 QUIDWAY CISCO
OSPF ?
CEIERIEE
- )
& Cisco OSPF , HELLO-INTERVAL DEAD-INTERVAL
30 120
10 40 OSPF
& Quidway Cisco OSPF
1 DEAD INTERVAL  HELLOINTERVAL
Cisco

Quidway(config-if-Ethernet0)# ip ospf hello-interval 30
Quidway(config-if-Ethernet0)# ip ospf dead-interval 120
2 . OSPF
A X25
Quidway(config-if-Serial O)#ip ospf network-type nonbroadcast
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Quidway(config-if-Serial O)#ip ospf network-type point-to-point
3 show ip ospf OSPF

dead-inerval 30 120

hello-interval
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Modem Modem
shutdown no shutdown
Modem AT

Quidway(config)#chat-script yaho ™" AT& F OK ATE0SO=0& C1& D2
OK AT&W

Quidway(config)#interface seria 0

Quidway(config-if-Serial O)#start-chat yaho

2.
D
Dialer DDR
DDR
()] dialer-group
Didler DDR
dialer-group DDR

€ dialer-list
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Quidway(config-if-Serial 0)# physical-layer asynchronous
Quidway(config-if-Serial 0)# modem
6 / Didler DDR /
Dialer DDR
DDR dialer in-band
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