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1. Network Terminology & Background

(1) Frame-Relay

- 에러복구와 흐름제어 등의 데이터 처리과정을 생략

- 빠르고 효율적인 데이터 전송제공

- 하나의 회선이지만 마치 여러 개의 회선이 있는것처럼

DLCI라는 식별자를 이용해서 통신하는 방식

Frame Relay 



1. Network Terminology & Background

(2) ISDN

- 음성, 데이터, 동화상 등의 정보를 실시간으로 전송하는 종합정보

통신망

- ISDN의 서비스는 2가지 속도로 접근가능

- BRI(144~192Kbps),  PRI(1.544~2.048Mbps)



1. Network Terminology & Background

(2) ISDN



1. Network Terminology & Background

(3) Routing Protocols

- OSPF (Open Shortest Path First)

- RIP (Routing Information Protocol)

- EIGRP (Enhanced Interior Gateway Routing Protocol)

- ODR (On Demand Routing)

- BGP (Border Gateway Protocol)

- IPv6



1. Network Terminology & Background

(3) Routing Protocols

- OSPF Background

① Area

- 연속적인 네트웍과 그에 연결된 호스트의 집합

- 여러 개의 interface를 가진 라우터는 여러 개의 Area에 참여

② Topology Database

- Area내의 라우터로부터 수신된 LSA(Link State Advertisement)들의 집합

- 같은 Area내의 라우터는 같은 토폴로지 테이타베이스 유지



1. Network Terminology & Background

(3) Routing Protocols

- OSPF Background

③ 라우터 형태

Internal Router (IR) Area내에서만 라우팅 정보를 주고 받음

Area Border Router (ABR) Area간에 라우팅 정보를 전달

Autonomous System Border Router
(ASBR)

AS와 AS사이에서 라우팅 정보를 교환

Designated Router (DR) Area 내에서 라우팅 정보를 주도적으로 전달

Backup Designated Router (BDR) DR 라우터의 백업용으로 사용



1. Network Terminology & Background

(3) Routing Protocols

- OSPF Background

④ 연결과정

Hello Packet Sent to 224.0.0.5
DOWN 상태

Hello Packet Sent to 224.0.0.5
INIT 상태

Hello Packet Sent to 224.0.0.5
2way 상태

Loading, Full 상태



2. Topology with Router & Switch

(1) Frame-Relay 망을 통한 Router의 WAN연결

(2) Catalyst Switch와 Router의 LAN연결

(3) Routing Protocols 구동을 통한 Networking

(4) ISDN 망을 통한 ISDN 연결과 비용절감 방안

(5) IPv4 환경에서의 IPv6 구동 → 차기 도입
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2. Topology with Router & Switch



3. Network Connection & Configuration

(1) Frame-Relay 망을 통한 Router의 WAN연결

# R5
interface serial 0/0
encapsulation frame-relay
no frame-relay inverse-arp
!
interface serial 0/0.45 multipoint
no frame-relay inverse-arp
frame-relay map ip 1.1.45.4 504 broadcast
!
interface serial 0/0.235 multipoint
no frame-relay inverse-arp
frame-relay map ip 1.1.235.2 502 broadcast
frame-relay map ip 1.1.235.3 503 broadcast
!



3. Network Connection & Configuration

(1) Frame-Relay 망을 통한 Router의 WAN연결

# R2
interface serial 0
encapsulation frame-relay 
no frame-relay inverse-arp
frame-relay map ip 1.1.235.5 205 broadcast
frame-relay map ip 1.1.235.3 205 broadcast

# R3
interface serial 0
encapsulation frame-relay
no frame-relay inverse-arp
frame-relay map ip 1.1.235.5 305 broadcast
frame-relay amp ip 1.1.235.2 305 broadcast



3. Network Connection & Configuration

(1) Frame-Relay 망을 통한 Router의 WAN연결

# R5
interface serial 0/0.45 multipoint
no frame-relay inverse-arp
frame-relay map ip 1.1.45.4 504 broadcast

# R4
interface serial 0
encapsulation frame-relay
no frame-relay inverse-arp
frame-relay map ip 1.1.45.5.5 405 broadcast



3. Network Connection & Configuration

(1) Frame-Relay 망을 통한 Router의 WAN연결

# R2
interface serial 1
encapsulation frame-relay 
no frame-relay inverse-arp
frame-relay map ip 1.1.12.1 211 broadcast

# R1
interface serial 0
encapsulation frame-relay
no frame-relay inverse-arp
frame-relay map ip 1.1.12.2 112 broadcast



3. Network Connection & Configuration

(1) Frame-Relay 망을 통한 Router의 WAN연결

# R5
interface serial 0/1
encapsulation frame-relay 
no frame-relay inverse-arp
!
interface s 0/1.56 point-to-point
frame-relay interface-dlci 516 ppp virtual-template 1
!
interface virtual-template 1
ip address 1.1.56.5 255.255.255.0
!



3. Network Connection & Configuration

(1) Frame-Relay 망을 통한 Router의 WAN연결

# R6
interface serial 0
encapsulation frame-relay 
no frame-relay inverse-arp
!
interface serial 0/1.56 point-to-point
frame-relay interface-dlci 615 ppp virtual-template 1
!
interface virtual-template 1
ip address 1.1.56.6 255.255.255.0
!

show frame-relay map          Verifying



3. Network Connection & Configuration

(2) Catalyst Switch와 Router의 LAN연결

# sw1                           # sw2
vtp mode transparent            vtp mode transparent
!                                         !
vlan 11                                vlan 15
name VLAN_BB1                   name VLAN_C
!
vlan 13
name VLAN_A
!
vlan 14
name VLAN_B
!
vlan 12
name VLAN_BB2

# sw1, sw2

interface range fastethernet 0/23 – 24

switchport trunk encapsulation isl

switchport mode trunk



3. Network Connection & Configuration

(2) Catalyst Switch와 Router의 LAN연결

# sw1
interface fastethernet 0/1                interface fastethernet 0/6      
switchport mode access                  switchport mode access   
switchport access vlan 11              switchport access vlan 12
interface fastethernet 0/8                interface fastethernet 0/9
switchport mode access                  switchport mode access
switchport access vlan 11               switchport access vlan 12
interface fastethernet 0/2
switchport mode access

switchport access vlan 13              # sw2
interface fastethernet 0/3                interface fastethernet 0/6  
switchport mode access                   switchport mode access
switchport access vlan 13                 switchport access vlan 15
interface fastethernet 0/5
switchport mode access
switchport access vlan 14



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

OSPF AREA 0 구성

# R5
router ospf 1
router-id 1.1.5.5
network 1.1.5.5 0.0.0.0 area 0
network 1.1.235.5 0.0.0.0 area 0
network 1.1.35.5 0.0.0.0 area 0
!
interface loopback 0
ip ospf network point-to-point
!
interface  serial 0/0.235 multipoint
ip ospf priority 2

# R2
router ospf 1
router-id 1.1.2.2
network 1.1.2.2 0.0.0.0 area 0
network 1.1.235.2 0.0.0.0 area 0
!
interface loopback 0
ip ospf network point-to-point
!
interface serial 0
ip ospf priority 0



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

OSPF AREA 0 구성

# Verifying
- show ip ospf neighbor
- show ip route

# R3
router ospf 1
router-id 1.1.3.3
network 1.1.3.3 0.0.0.0 area 0
network 1.1.235.3 0.0.0.0 area 0
!
interface loopback 0
ip ospf network point-to-point
!
interface serial 0
ip ospf priority 0



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

OSPF AREA 3 구성

# R2
router ospf 1
network 1.1.23.2 0.0.0.0 area 3
!

# R3
router ospf 1
network 1.1.23.3 0.0.0.0 area 3
!

# sw1
interface vlan 13
ip address 1.1.23.7 255.255.255.0
!
ip routing
!
router ospf 1
router-id 1.1.7.7
network 1.1.7.7 0.0.0.0 area 3
network 1.1.23.7 0.0.0.0 area 3
!
int looopback 0
ip ospf network point-to-point



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

OSPF AREA 5 구성

# R5
router ospf 1
network 1.1.56.5 0.0.0.0 area 5
!

# R6
router ospf 1
router-id 1.1.6.6
network 1.1.6.6 0.0.0.0 area 5
network 1.1.56.6 0.0.0.0 area 5
!
interface loopback 0
ip ospf network point-to-point



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

OSPF AREA 6 구성

# R6
router ospf 1
network 1.1.66.6 0.0.0.0 area 6
!

# sw2
interface vlan 15
ip address 1.1.66.8 255.255.255.0
!
ip routing
!
router ospf 1
router-id 1.1.8.8
network 1.1.8.8 0.0.0.0 area 6
network 1.1.66.8 0.0.0.0 area 6
!
interface looopback 0
ip ospf network point-to-point



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

Virtual-link, totally stubby 구성

# R5
router ospf 1
area 5 virtual-link 1.1.6.6
!

# R6
router ospf 1
area 5 virtual-link 1.1.5.5

# sw2
router ospf 1
area 6 stub
!

# R6
router ospf 1
area 6 stub no-summary

show ip route         routing table과 연결성 확인



(3) Routing protocol 구동을 통한 Networking

# R1
router rip
version 2
no auto-summary
network 1.1.0.0

RIP 구성과 route filtering

# R1
router rip
distribute-list from_BB1 in ethernet 0
!
ip access-list standard from_BB1
permit 199.0.0.0 0.255.254.255

3. Network Connection & Configuration

R1은 BB1으로부터 199.ZZ.XX.0의 network 정보를 받는다. 

그 정보 중 R1에서 XX부분이 짝수인 정보만 받는다. 

(ZZ=어떠한 숫자도 올 수 있다)



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

EIGRP 구성과 loopback interface 추가

# R1
router eigrp 1
eigrp router-id 1.1.1.1
no auto-summary
network 1.1.1.1 0.0.0.0
network 1.1.12.1 0.0.0.0
!

# R2
router eigrp 1
eigrp router-id 1.1.2.2
no auto-summary
network 1.1.12.2 0.0.0.0

# R1
interface loopback 1
ip address 151.100.32.1 255.255.255.0
!
interface loopback 2
ip address 151.100.33.1 255.255.255.0
!
interface loopback 3
ip address 151.100.34.1 255.255.255.0
!
interface loopback 4
ip address 151.100.35.1 255.255.255.0
!



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

루프백 인터페이스를 eigrp에 포함

# R1
router eigrp 1
network 151.100.32.0 0.0.3.255

# R1
interface serial 0
ip summary-address eigrp 1 151.100.32.0 255.255.252.0

R2에서는 하나의 route 정보만 받게된다.



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

ODR 구성

# R4
interface serial 0
cdp enable
!

# R5
interface serial 0/0.45 multipoint
cdp enable
!
router odr
network 1.1.0.0

ODR은 cisco CDP를 이용하여

네트워크 정보를 교환

* 설정조건

- 모든 라우터에 cdp가 enable

- Hub Router에 network설정



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

Redistribution (재분배)

# 재분배(redistribution)를 하는 이유

- 재분배를 통하여 서로 다른 Routing Information 교환

- 독자적인 Routing이 필요없는 경우

→ static route을 설정하고 redistribution



(3) Routing protocol 구동을 통한 Networking

Redistribution (재분배)

# R1
router rip
redistribute eigrp 1 metric 5
!
router eigrp 1 
redistribute rip metric 10000 1000 255 1 1500

# R2
router eigrp 1
redistribute ospf 1 metric 10000 1000 255 1 1500
!
router ospf 1
redistribute eigrp 1 metric 300 subnets

bandwidth, delay, reliability, load, mtu

3. Network Connection & Configuration



3. Network Connection & Configuration

(3) Routing protocol 구동을 통한 Networking

Redistribution (재분배)

# R5
router ospf
redistribute odr metric 300 subnets
!

# R6
router ospf 1
redistribute connected metric 300 subnets



3. Network Connection & Configuration

(4) ISDN 망을 통한 ISDN 연결과 비용절감 방안

기본적인 ISDN망 설정과 연결

# R3
isdn switch-type basic-ni
username R5 password cisco
dialer-list 1 protocol ip permit
!
interface bri 0
encapsulation ppp
ppp authentication chap
dialer-group 1 
dialer map ip 1.1.35.5 name R5 broadcast 5002222
no cdp enable
no peer neighbor-route
ip ospf demand-circuit 



3. Network Connection & Configuration

(4) ISDN 망을 통한 ISDN 연결과 비용절감 방안

기본적인 ISDN망 설정과 연결

# R5
isdn switch-type basic-ni
username R3 password cisco
dialer-list 1 protocol ip permit
!
interface bri 0/0
encapsulation ppp
ppp authentication chap
dialer-group 1 
dialer map ip 1.1.35.6 name R3 broadcast 5001111
no cdp enable
no peer neighbor-route
ip ospf demand-circuit 



3. Network Connection & Configuration

(4) ISDN 망을 통한 ISDN 연결과 비용절감 방안

ISDN망 비용절감 (CALLBACK)

Headquarters

Home Office

ISDN

① Home Office → Headquarters

② Headquarters에서 call을 끊음

③ Headquarters → Home Office



3. Network Connection & Configuration

(4) ISDN 망을 통한 ISDN 연결과 비용절감 방안

ISDN CALLBACK 설정

# R3
interface bri 0
ppp callback request

# R5
interface bri 0/0
ppp callback accept
dialer callback-secure
dialer map ip 1.1.35.6 name R3 class CALLBACK broadcast 5001111
!
map-class dialer CALLBACK
dialer callback-server username



3. Network Connection & Configuration

(5) IPv4 환경에서의 IPv6 구동

# IPv6 Address

- Site Local Address  → IPv4에서의 Private Address

- Link Local Address  → IPv4에서의 Public Address

- Aggregatable Global Unicast Address

→ IPv4에서의 Summary Address



3. Network Connection & Configuration

(5) IPv4 환경에서의 IPv6 구동

IPv6 설정

# R1
ipv6 unicast-routing
!
interface loopback 0
ipv6 enable
ipv6 address FEC0:0:0:1::1/64
!
interface serial 0
ipv6 enable
ipv6 address FEC0:0:0:C::1/64
frame-relay map ipv6 FEC0:0:0:C::2 112 broadcast
frame-relay map ipv6 FE80::2E0:B0FF:FE5A:A6F8 112 broadcast

Site Local Address

Subnet ID

Interface ID



3. Network Connection & Configuration

(5) IPv4 환경에서의 IPv6 구동

IPv6 설정

# R2
ipv6 unicast-routing
!
interface loopback 0
ipv6 enable
ipv6 address FEC0:0:0:1::1/64
!
interface ethernet 0
ipv6 enable
ipv6 address FEC0:0:0:17::2/64



3. Network Connection & Configuration

(5) IPv4 환경에서의 IPv6 구동

IPv6 설정

# R2
interface serial 1
ipv6 enable
ipv6 address FEC0:0:0:C::2/64
frame-relay map ipv6 FEC0:0:0:C::1 211 broadcast
frame-relay map ipv6 FE80::210:7BFF:FE81:1CD4 211 broadcast
!
interface serial 0
ipv6 enable
ipv6 address FEC0:0:0:EB::2/64
frame-relay map ipv6 FEC0:0:0:EB::3 205 broadcast
frame-relay map ipv6 FEC0:0:0:EB::5 205 broadcast
frame-relay map ipv6 FE80::203:6BFF:FE91:8500 205 broadcast
frame-relay map ipv6 FE80::230:94FF:FE40:C720 205 broadcast



3. Network Connection & Configuration

(5) IPv4 환경에서의 IPv6 구동

IPv6 설정

# R3
interface loopback 0
ipv6 enable
ipv6 address FEC0:0:0:3::3/64
interface ethernet 0/0
ipv6 enable
ipv6 address FEC0:0:0:17::3/64
interface serial 0/0
ipv6 enable
ipv6 address FEC0:0:0:EB::3/64
frame-relay map ipv6 FEC0:0:0:EB::2 305 broadcast
frame-relay map ipv6 FEC0:0:0:EB::5 305 broadcast
frame-relay map ipv6 FE80::2E0:B0FF:FE5A:A6F8 305 broadcast
frame-relay map ipv6 FE80::230:94FF:FE40:C720 305 broadcast



3. Network Connection & Configuration

(5) IPv4 환경에서의 IPv6 구동

IPv6 설정

# R5
interface loopback 0
ipv6 enable
ipv6 address FEC0:0:0:5::5/64
!
interface serial 0/0.235 multipoint
ipv6 enable
ipv6 address FEC0:0:0:EB::5/64
frame-relay map ipv6 FEC0:0:0:EB::2 502 broadcast
frame-relay map ipv6 FEC0:0:0:EB::3 503 broadcast
frame-relay map ipv6 FE80::203:6BFF:FE91:8500 503 broadcast
frame-relay map ipv6 FE80::2E0:B0FF:FE5A:A6F8 502 broadcast



3. Network Connection & Configuration

(5) IPv4 환경에서의 IPv6 구동

IPv6 RIPng

# R1
interface loopback 0
ipv6 rip 1 enable
!
interface serial 0
ipv6 rip 1 enable

# R2
interface loopback 0
ipv6 rip 2 enable
!
interface serial 0
ipv6 rip 2 enable
!
interface ethernet 0
ipv6 rip 2 enable
!
interface serial 0
ipv6 rip 2 enable



3. Network Connection & Configuration

(5) IPv4 환경에서의 IPv6 구동

IPv6 RIPng

# R3
interface loopback 0
ipv6 rip 3 enable
!
interface ethernet 0/0
ipv6 rip 3 enable
!
interface serial 0/0
ipv6 rip 3 enable

# R5
interface loopback 0
ipv6 rip 5 enable
!
interface serial 0/0.235 multipoint
ipv6 rip 5 enable
!
ipv6 router rip
no split-horizon
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