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内容提要








本书是一本简洁而又完整的OSPF命令手册。书中提供了许多配置示例，在只用几台路由器的情况下，演示了每条OSPF命令的正确用法。读者可借此学习每条OSPF命令，而无需搭建庞大而又昂贵的实验室网络环境。本书涵盖了OSPF配置的诸多主题，包括：接口配置、OSPF区域配置、路由过滤、OSPF进程配置、路由开销、默认路由的生成、路由重分发、管理距离、OSPF邻接关系、路由汇总，以及show、debug和clear命令等。

本书层次分明、阐述清晰、分析透彻、理论与实践并重，不仅适合准备CCNA、CCNP 或 CCIE 认证考试的人员阅读，也是从事计算机网络设计、管理和运维工作的工程技术人员必不可少的参考资料。
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前言








我对网络技术领域的方方面面均有涉猎，从事过教育、网络技术咨询、服务提供商网络技术支持，以及网络技术培训/认证等诸多行业。这么多年来，我形成了这样一个观点：差的技术文档不但是阻碍人们掌握网络技术的根本原因，而且还是唯一原因。技术文档的数量、易读性和完整性都会成为读者理解网络技术的“绊脚石”。网络技术文档浩如烟海，涉及OSPF的文档则更是如此，读者很容易会在其中迷失方向。对于初涉OSPF的新手而言，应从哪儿入手呢？各种优秀的书籍、RFC、白皮书以及命令参考手册可谓汗牛充栋，但新手却很难弄清阅读的先后次序。技术文档的易读性则完全视个人的知识储备而异。对经验丰富的OSPF网络设计专家而言，所需的技术文档应条理清晰、简单明了。而对备考CCIE认证考试的考生来说，此类文档便很可能会令其一头雾水了。简洁的文档，有时也意味着其内容不可能面面俱到。纸上谈兵可能每个读者都会，但一到实际应用，便会茫然不知所措。向读者奉献一本清晰、简洁、完备的OSPF命令手册，是我的写作初衷。不过，本书却不必逐页阅读，读者可视需要随意翻阅。要是读者正准备试水CCIE笔试和LAB考试，则可将本书视为正确运用每一条 OSPF命令的实验指导书。若读者从事网络设计工作，也可将本书当做OSPF命令参考手册来查。为满足各类读者的需求，本书的组织结构相对简单。对每一条OSPF命令的讲解，都由以下几部分组成：

命令的结构和语法；

命令的语法描述，对所有命令参数的解释；

命令的用途，及运用场合；

最早支持该命令的IOS版本；

列举一个或多个配置示例，来演示命令的正确用法；

验证命令是否生效的步骤和流程；

在命令不生效的情况下，给出用来排除故障的其他命令。

书中用来展示如何正确运用OSPF命令的示例场景，只需最少数量的路由器即可实现。这可让读者在不必下血本搭建网络实验室的情况下，也能轻松掌握每一条OSPF 命令的用法。本书的配置示例例举了每条OSPF 命令的用途和用法，而且还清晰易懂。为了加深读者对特定OSPF命令行为的理解，我还在某些配置示例中“人为制造”了常见的故障情形。

我希望本手册能够帮助读者金榜题名（考取CCIE），并在实战中正确配置OSPF。


进阶阅读


本书假定读者熟悉OSPF理论知识及相关OSPF术语。读者可用以下读物来弥补自己OSPF理论知识的不足。

《OSPF网络设计解决方案》（OSPF Network Design Solutions），Thomas M. Thomas II,Cisco Press 出版。

《TCP/IP路由技术，第1卷》（Routing TCP/IP Volume 1）, Jeff Doyle, Cisco Press出版。
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命令语法约定


本书命令语法遵循的惯例与IOS命令手册使用的惯例相同。命令手册对这些惯例的描述如下。


粗体字
 表示照原样输入的命令和关键字，在实际的设置和输出（非常规命令语法）中，粗体字表示命令由用户手动输入（如show命令）。


斜体字
 表示用户应提供的具体值参数。

竖线（|）用于分隔可选的、互斥的选项。

方括号（[]）表示任选项。

花括号（{}）表示必选项。

方括号中的花括号（[{}]）表示必须在任选项中选择一个。
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前言


第1章 OSPF进程配置命令


1.1 router ospf process-id


配置示例：激活OSPF进程


1.2 route ospf process-id vrf name


第2章 OSPF Area命令


2.1 area area-id authentication


配置示例：简单密码认证XSH


2.2 area area-id authentication message-digest


配置示例1：MD5密码认证


配置示例2：更改密钥和密码


2.3 area area-id default-cost cost


配置示例：设置通告进stub区域的默认路由的OSPF开销值


2.4 area area-id nssa


配置示例：配置 OSPF NSSA区域


2.5 area area-id nssa default-infromation-originate


配置示例：将 OSPF NSSA默认路由通告进 OSPF NSSA


2.6 area area-id nssa no-redistribution


配置示例：不让经过重分发的路由进入 OSPF NSSA区域


2.7 area area-id nssa no-summary


配置示例：创建 Totally Stubby NSSA区域


2.8 area area-id range ip-address mask


2.9 area area-id range ip-address mask advertise


2.10 area area-id range ip-address mask not-advertise


配置示例1：将OSPF常规（非0）区域的路由汇总通告进OSPF骨干区域


配置示例2：将OSPF骨干区域的路由汇总通告进OSPF常规（非0）区域


配置示例3：针对OSPF汇总路由，设置指向NULL0的静态路由


2.11 area area-id stub


配置示例：配置 OSPF stub区域


2.12 area area-id stub no-summary


配置示例：配置 OSPF totally stubby区域


2.13 area transit-area-id virtual-link router-id


配置示例：建立OSPF虚电路


2.14 area transit-area-id virtual-link router-id authentication authentication-key password


2.15 area transit-area-id virtual-link router-id authentication message-digest


2.16 area transit-area-id virtual-link router-id authentication null


配置示例1：虚链路上的简单密码认证


配置示例2：虚链路上的MD5认证


配置示例3：更改密钥和密码


配置示例4：Null（虚）认证


2.17 area transit-area-id virtual-link router-id authentication-key password


配置示例：虚链路上的简单密码认证


2.18 area transit-area-id virtual-link router-id dead-interval seconds


配置示例：修改通过虚链路发送的 OSPF hello数据包所含的 router dead interval字段值1



2.19 area transit-area-id virtual-link router-id hello-interval seconds


配置示例：修改通过虚链路发送的 OSPF hello 数据包所含的 hello interval 字段值


2.20 area transit-area-id virtual-link router-id message-digest- key key-id md5 password


配置示例1：虚链路上的MD5认证


配置示例2：更改密钥和密码


2.21 area transit-area-id virtual-link router-id retransmit-interval seconds


配置示例：更改通过虚链路发送的LSA的retransmit-interval值


2.22 area transit-area-id virtual-link router-id transmit-delay seconds


配置示例：更改虚链路两端的transmit-delay值


第3章 Auto Cost


3.1 auto-cost reference-bandwidth bandwidth


配置示例：全局性修改OSPF接口的开销值


第4章 生成默认路由


4.1 default-information originate


配置示例：将默认路由通告进OSPF路由进程域


4.2 default-information originate always


配置示例：无条件地将默认路由通告进OSPF路由进程域


4.3 default-information originate metric cost


4.4 default-information originate always metric cost


配置示例：将默认路由无条件地通告进OSPF路由进程域


4.5 default-information originate metric-type type


4.6 default-information originate always metric-type type


配置示例：设置默认路由的OSPF度量类型


4.7 default-information originate route-map route-map-name


配置示例：利用route-map有条件地通告默认路由


第5章 为经过重分发的路由设置默认度量


5.1 default-metric cost


配置示例：为经过重分发的路由设置默认开销值


第6章 管理距离


6.1 distance administrative-distance


配置示例：调整管理距离值，影响路由器对最优路由的选择


6.2 distance administrative-distance source-ip-address source-ip-mask


6.3 distance administrative-distance source-ip-address source-ip-mask access-list-number


配置示例1：调整学自特定OSPF邻居的所有路由的管理距离值


配置示例2：调整学自特定OSPF邻居的特定路由的管理距离值


6.4 distance ospf external administrative-distance


6.5 distance ospf inter-area administrative-distance


6.6 distance ospf intra-area administrative-distance


配置示例：根据路由类型，调整OSPF路由的管理距离


第7章 用distribute-list过滤路由


7.1 distribute-list access-list-number in


配置示例：阻止学自OSPF的路由进驻IP路由表


7.2 distribute-list access-list-number in interface-type interface-number


配置示例：阻止通过特定接口学得的OSPF路由进驻IP路由表


7.3 distribute-list access-list-number out


7.4 distribute-list access-list-number out interface-type interface-number


7.5 distribute-list access-list-number out routing-process


配置示例：防止重分发进OSPF的路由“进驻”IP路由表1


7.6 distribute-list access-list-number in


配置示例：防止学自OSPF的路由进驻IP路由表


7.7 distribute-listaccess-list-nameininterface- type interface-number


配置示例：防止路由器将学自特定接口的OSPF路由安装进IP路由表


7.8 distribute-list access-list-name out


7.9 distribute-list access-list-name out interface-type interface-number


7.10 distribute-list access-list-name out routing-process


配置示例：阻止重分发进OSPF的路由进驻OSPF数据库


7.11 distribute-list prefix prefix-list-name in


配置示例：防止学自OSPF路由“进驻”IP选择表


7.12 distribute-list prefix prefix-list-name in interface-type interface-number


配置示例：阻止学自特定接口的OSPF路由进驻IP路由表


7.13 distribute-list prefix prefix-list-name out


7.14 distribute-list prefixprefix-list-name outinterface-type interface-number


7.15 distribute-list prefix prefix-list-name out routing-process


配置示例：防止被重分发进OSPF的路由“进驻”OSPF数据库


第8章 处理 MOSPF LSA


8.1 ignore Isa mospf


第9章 记录OSPF邻接关系的改变


9.1 log-adjacency-changes


9.2 log adjacency-changes detail


配置示例1：在控制台记录OSPF邻接状态的变化情况


配置示例2：在内存中记录OSPF 邻接状态的变化情况


第10章 配置多路径


10.1 maximum-paths number-of-paths


配置示例：设置OSPF路由器可在IP路由表中安装的最多并行等价路径数


第11章 OSPFneighbor命令


11.1 neighbor ip-address


配置示例1：在NBMA网络中，利用neighbor命令激活OSPF


配置示例2：在Hub-to-Spoke（中心-分支）网络中配置OSPF邻居，且OSPF邻居的IP地址隶属于同一IP子网


配置示例3：在Hub-to-Spoke（中心-分支）网络中配置OSPF邻居，且OSPF邻居的IP地址不属于同一IP子网


11.2 neighbor ip-address cost cost


配置示例：在OSPF网络类型为point-to-multipoint的接口上，修改针对OSPF邻居而设的开销值


11.3 neighbor ip-address database-filter all out


配置示例：降低冗余链路上的LSA泛洪量


11.4 neighbor ip-address poll-interval interval


配置示例：针对 OSPF 网络类型为 NBMA的接口设置 Poll Interval 值


11.5 neighbor ip-address priority priority


配置示例：设置OSPF邻居的优先级


第12章 OSPF network 命令


12.1 network ip-address wild-card-mask area area-id


配置示例1：用主机地址作为本命令的参数，让相关路由器接口参与OSPF进程


配置示例2：使用与接口所设 IP 地址相对应的网络/掩码作为 OSPF network 命令的参数1


配置示例3：使用更为宽泛的network命令（所含的逆向子网掩码参数更短），让多个路由器接口参与OSPF进程


第13章 Passive OSPF 接口


13.1 passive-interfaceinterface- name interface-number


配置示例：配置Passive接口，降低网络中OSPF路由协议流量


13.2 passive-interface default


配置示例：接口多，邻居少的OSPF路由器


第14章 路由重分发


14.1 redistribute routing-process process-id


14.2 redistribute routing-process process-id metricospf-metric


14.3 redistribute routing-process process-id metric-type metric-type


14.4 redistribute routing-process process-id subnets


14.5 redistribute routing-process process-id tag tag-value


配置示例1：以默认度量类型和度量值，将有类路由重分发进OSPF


配置示例2：以默认度量类型和指定的度量值，将有类路由重分发进OSPF


配置示例3：以默认度量类型和指定的度量值，将有类路由重分发进OSPF


配置示例4：以指定的度量值，并以type1路由的形式将有类路由重分发进OSPF


配置示例5：以指定的度量值，并以type1路由的形式，将子网路由重分发进OSPF


配置示例6：以指定的度量值和路由标记值，并以type1路由的形式，将子网路由重分发进OSPF


14.6 redistribute routing-process process-id route-map route-map-name


配置示例1：根据IP地址，来控制路由的重分发


配置示例2：用Route-Map调整经过重分发的路由的度量值


配置示例3：用Route-Map，更改经过重分发的路由的度量类型


配置示例4：用Route-Map，修改经过重分发的路由的标记值


配置示例5：根据路由标记值，控制路由的重分发


第15章 掌控 OSPF Router-ID


15.1 router-id ip-address


配置示例：选择 OSPF Router-ID


第16章 汇总外部路由


16.1 summary-address ip-address mask


16.2 summary-address ip-address mask not-advertise


配置示例：汇总被重分发进OSPF的路由


16.3 summary-addressip-address masktagvalue


配置示例1：让ASBR生成的汇总路由附着路由标记


配置示例2：用路由标记值，来掌控路由的重分发


第17章 OSPF计时器


17.1 timers lsa-group-pacing seconds


配置示例：修改LSA组步调延迟值


17.2 timers spf delay interval


配置示例：更改SPFtimer值1



第18章 流量负载均衡


18.1 traffic-share min acrass intorfaees


第19章 接口配置模式命令


19.1 ip ospf authentication


19.2 ip ospf authentication authentication-key password


19.3 ip ospf authentication message-digest


19.4 ip ospf authentication null


配置示例1：OSPF网络中的简单密码认证


配置示例2：在OSPF网络中启用MD5认证


配置示例3：更改密钥和密码


配置示例4：NULL（虚）认证


19.5 ip ospf cost cost


配置示例：更改接口的OSPF开销值


19.6 ip ospf database-filter all out


配置示例：降低冗余链路上的LSA泛洪量


19.7 ip ospf dead-interval seconds


配置示例：修改路由器接口所发 OSPF Hello 数据包的 router dead interval 字段值


19.8 ip ospf demand-circuit


配置示例：将 Point-to-Point 链路配置为 OSPF demand-circuit


19.9 ip ospf flood-reduction


配置示例：在接口上激活 ospf flood-reduction 特性


19.10 ip ospf hello-interval seconds


配置示例：修改路由器接口所发OSPF Hello数据包的 hello interval字段值


19.11 ip ospf message-digest-key key-id md5 password


配置示例1：开启OSPF接口的MD5认证功能


配置示例2：修改密钥和密码


19.12 ip ospf mtu-ignore


配置示例：OSPF邻接关系和MTU不匹配


19.13 ip ospf network broadcast


配置示例1：在NBMA网络内形成全互联的OSPF邻居


配置示例2：NBMA网络内形成部分互连的OSPF邻居


19.14 ip ospf network non-broadcast


19.15 ip ospf network point-to-multipoint


19.16 ip ospf network point-to-multipoint non-broadcast


配置示例1：Hub路由器端互连接口的OSPF网络类型为multipoint，Spoke路由器端互连接口的网络类型为Point-to-Point2



配置示例2：Hub和Spoke路由器互连接口两端的OSPF网络类型都为multipoint


19.17 ip ospf network point-to-point


配置示例：Hub和Spoke路由器互连接口两端的OSPF网络类型都为Point-to-Point


19.18 ip ospf priority priority


配置示例：“干涉”指定路由器（DR）的选举


19.19 ip ospf retransmit-interval seconds


配置示例：修改 retransmit interval 值


19.20 ip ospf transmit-delay seconds


配置示例：修改OSPF接口的transmit-delay值


第20章 show命令


20.1 show ip ospf


20.2 show ip ospf process-id


示例：显示OSPF进程信息


20.3 show ip ospf border-routers


20.4 show ip ospf process-id border-routers


示例：显示通往OSPF边界路由器的路由信息


20.5 show ip ospf database


20.6 show ip ospf process-id database


20.7 show ip ospf database adv-router router-id


20.8 show ip ospf process-id database adv-router router-id


20.9 show ip ospf database asbr-summary


20.10 show ip ospf process-id database asbr-summary


20.11 show ip ospf database asbr-summary asbr-id


20.12 show ip ospf process-id database asbr-summary asbr-id


20.13 show ip ospf database database-summary


20.14 show ip ospf process-id database database-summary


20.15 show ip ospf database external


20.16 show ip ospf process-id database external


20.17 show ip ospf database network


20.18 show ip ospf process-id database network


20.19 show ip ospf database nssa-external


20.20 show ip ospf process-id database nssa-external


20.21 show ip ospf database router


20.22 show ip ospf process-id database router


20.23 show ip ospf database self-originate


20.24 show ip ospf process-id database self-originate


20.25 show ip ospf database summary


20.26 show ip ospf process-id database summary


示例1：显示由指定OSPF路由器所通告的OSPF数据库信息


示例2：显示描述 OSPF ASBR 路由器的 OSPF 数据库信息（type 4 LSA）


20.27 show ip ospf flood-list


20.28 show ip ospf process-id flood-list


20.29 show ip ospf flood-list int-name int-number


20.30 show ip ospf process-id flood-list int-name int-number


示例：显示所有被路由器缓存的OSPF泛洪列表内容


20.31 show ip ospf interface


20.32 show ip ospf process-id interface


20.33 show ip ospf interface int-name int-number


20.34 show ip ospf process-id interface int-name int-number


示例1：显示某个参与OSPF路由进程的接口的信息


示例2：显示参与OSPF路由进程的接口的OSPF计时器信息


20.35 show ip ospf neighbor


20.36 show ip ospf process-id neighbor


20.37 show ip ospf neighbor neighbor-id


20.38 show ip ospf process-id neighbor neighbor-id


20.39 show ip ospf neighbor int-name int-number


20.40 show ip ospf process-id neighbor int-name int-number


20.41 show ip ospf neighbor detail


20.42 show ip ospf process-id neighbor detail


20.43 show ip ospf neighbor detail neighbor-id


20.44 show ip ospf process-id neighbor detail neighbor-id


20.45 show ip ospf neighbor int-name int-number


20.46 show ip ospf process-id neighbor int-name int-number


示例1：显示所有OSPF邻居路由器的信息


示例2：显示特定OSPF邻居路由器的详细信息


20.47 show ip ospf request-list


20.48 show ip ospf process-id request-list


20.49 show ip ospf request-list neighbor-id


20.50 show ip ospf process-id request-list neighbor-id


20.51 show ip ospf request-list int-name int-number


20.52 show ip ospf process-id request-list int-name int-number


示例：显示某特定OSPF邻居的链路状态请求列表信息


20.53 show ip ospf retransmission-list


20.54 show ip ospf process-id retransmission-list


20.55 show ip ospf retransmission neighbor-id


20.56 show ip ospf process-id retransmission neighbor-id


20.57 show ip ospf retransmission int-name int-number


20.58 show ip ospf process-idretransmissionint-name int-number


示例：等待某特定路由器接口重传的LSA列表


20.59 show ip ospf summary-address


20.60 show ip ospf process-id summary-address


示例：显示路由器上所配置的汇总地址重分发的信息


20.61 show ip ospf virtual-links


20.62 show ip ospf process-id virtual-links


示例：显示本路由器上所配置的所有OSPF虚链路的状态信息


第21章 debug命令


21.1 debug ip ospf adj


示例1：展示OSPF邻接关系成功建立的过程


示例2：当OSPF邻居路由器间区域ID不一致时，展示OSPF邻接关系的尝试建立过程


21.2 debug ip ospf events


示例1：展示OSPF邻接关系成功建立的过程


示例2：定位OSPF邻接关系建立过程中的问题


21.3 debug ip ospf flood


21.4 debug ip ospf flood ip-access-list-number


示例1：展示由OSPF泛洪协议生成的所有输出


示例2：选择性地显示与OSPF协议有关的debug输出


21.5 debug ip ospf lsa-generation


21.6 debug ip ospf lsa-generation ip-access-list-number


示例：展示OSPF邻接关系成功建立的过程


21.7 debug ip ospf packet


示例：显示OSPF包的信息


21.8 debug ip ospf retransmission


21.9 debug ip ospf spf


21.10 debug ip ospf spf external


21.11 debug ip ospf spf external access-list-number


21.12 debug ip ospf spf inter


21.13 debug ip ospf spf inter access-list-number


21.14 debug ip ospf spf intra


21.15 debug ip ospf spf intra access-list-number


示例：显示外部的OSPF路由的SPF输出


第22章 clear命令


22.1 clear ip ospf counters


22.2 clear ip ospf process-id counters


22.3 clear ip ospf process-id counters neighbor


22.4 clear ip ospf process-id counters neighbor int-name int-number


示例：察看并清零记录OSPF邻接状态变迁的计数器


22.5 clear ip ospf process


22.6 clear ip ospf process-id process


22.7 clear ip ospf redistribution


22.8 clear ip ospf process-id redistribition


版权








第1章 OSPF进程配置命令













1.1 router ospf process-id









语法描述：


process-id——OSPF进程ID。取值范围为1～65535。


用途：
 用在路由器上激活一或多个OSPF进程。进程ID只对路由器本机有意义。本命令的no形式用来删除OSPF进程。


始见于IOS软件版本：
 10.0






配置示例：激活OSPF进程








路由器上必须至少有一个设有IP地址的有效（active）接口，方能激活的了 OSPF 进程。OSPF 会取设在有效接口上的最高 IP 地址作为 OSPF Router-ID。若在路由器上创建了多个loopback接口，那么其中的最高 loopback接口 IP地址即便低于任何一个有效物理接口 IP 地址，路由器也会将前者定为OSPF RouterID。强烈建议在 OSPF 路由器上使用 loopback 接口 IP 地址作为 OSPF Router ID，理由是 loopback 接口绝不会失效。（除非路由器本身故障），（否则）取自loopback接口IP地址的 OSPF Router-ID 总能屹立不倒。图 1-1 的网络揭示了OSPF router ID（RID）取自设在有效物理接口上的最高 IP 地址。要是路由器上还创建有loopback接口，那么loopback接口IP 地址将会成为 OSPF RID。

首先，在路由器B上删除所有物理接口的IP地址和loopback接口。然后，试着配置路由器B的OSPF进程。



[image: 图1-1 选择OSPF router ID]




图1-1 选择OSPF router ID
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由输出可知，在路由器B上，无法激活OSPF进程，其原因是OSPF进程与RID“生死与共”，而路由器B的接口未设任何IP地址。在路由器A、B上各为一个串行接口配置一个IP地址，然后重配路由器B的OSPF进程。
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路由器 B 的 OSPF 进程成功激活。执行 show ip ospf 命令，检查路由器 B 的 OSPF RID。
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Serial0 是路由器 B 上的唯一有效接口，该接口 IP 地址被用作 OSPF router ID。在路由器 B 上，创建一个 loopback 接口，然后再次检查其 OSPF RID。
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OSPF RID 并未改变。这表现出了 OSPF 特有的稳定性。只要 OSPF 进程不重启，或“贡献”RID的接口不失效，那么OSPF router ID将雷打不动。我shutdown/no shutdown路由器 B 的 Serial0 接口，看看 OSPF RID 会不会发生改变。


验证


验证路由器 B 的 OSPF RID 是否为其 loopback 接口的 IP 地址。
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故障排除


配置OSPF之前，请先行检查是否已在路由器上创建了loopback接口，并检查是否为其分配了 IP 地址。并不是非要用 loopback 接口 IP 地址作为 OSPF RID，但如此行事确可以增加OSPF网络的稳定性。










1.2 route ospf process-id vrf name









语法描述：


process-id——
 OSPF进程ID。取值范围为1～65535。


name——
 VPN路由转发表（VRF）实例名称。路由器会将通过OSPF 进程学得的路由注入VRF，而非全局路由表。



用途：
 在多协议标签交换虚拟专用网络（MPLS/VPN）环境中，可利用本 OSPF router命令，在服务提供商和VPN客户之间传送客户的VPN路由。对于MPLS/VPN网络环境，会部署三种类型的路由器，如图1-2所示。

提供商（P）路由器。

用户边缘（CE）路由器。

提供商边缘（PE）路由器。



[image: 图1-2 总的MPLS/VPN体系结构]




图1-2 总的MPLS/VPN体系结构



P路由器部署于服务提供商网络内部，不直连CE路由器。PE 路由器是用户和服务提供商之间的接口路由器。P和PE 路由器之间会运行标记/标签交换协议和内部网关协议（比如，OSPF等），以交换服务提供商内部的路由信息。此类路由信息将被安装进P和PE路由器的全局IP路由表。PE路由器还包含多张IP 路由表，分别与每个VPN客户相关联。此类路由表被称为VRF实例（instance）。带vrf选项配置OSPF路由进程时，PE路由器会将学自CE路由器的路由置入相应VRF。此类VPN路由会通过多协议IBGP在PE路由器之间交换。对MPLS技术及MPLS/VPN技术的详细讨论，请见 Cisco Press 出版的《MPLS and VPN Architectures》一书（作者为 Ivan Pepelnjak和 Jim Guichard，其中文版已由人民邮电出版社出版）。


始见于IOS软件版本：
 12.0











第2章 OSPF Area命令













2.1 area area-id authentication









注意：
 本命令需与以下附加命令配搭使用：

对于物理接口：ip ospf authentication-key password（详见19.2节）

对于在区域 0 内启用 OSPF 认证功能的虚链路：area transit-areavirtual- link router-id authentication-key password（见2.17节）


语法描述：


area-id——OSPF区域ID。既可以输入十进制数，也可以输入 IP 地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。本命令的作用是，在指定OSPF区域内启动简单密码认证。默认情况下，OSPF认证功能为禁用状态（不认证）。

transit-area——OSPF区域ID，即虚链路所跨区域ID。

password——明文密码，用于特定路由器接口或虚链路所属区域内的OSPF认证。密码由数字和字符组成，长度为1～8位。

router-id——虚链路对端路由器的 OSPF Router-ID。


用途：
 在 OSPF 区域内启用简单（明文）密码认证。配置OSPF简单认证不但需要在router配置模式下激活OSPF区域内认证，而且还得在参与OSPF进程的接口或虚链路上配置认证密码。本router配置模式命令的作用是，在OSPF区域内启用认证，但若 Cisco 路由器的 IOS 版本不高于 11.X，则须在隶属于该OSPF 区域的每一个路由器接口上配置 ip ospf authentication-key命令。对于IOS版本为12.X的Cisco路由器，接口所用的认证方法既可以不同于OSPF区域，隶属于同一区域的不同接口也无需使用同一种认证方法。执行接口配置模式命令 ip ospf authentication null（详见19.1节），可停用所选接口的认证功能。区域内各路由器接口上所设密码无需相同，但在公共链路两端的路由器接口上需设有相同的密码。由于OSPF认证功能基于区域来启用（版本号低于 12.0 的 Cisco IOS），因此可在有些区域内激活认证功能，但在另外一些区域内不开启认证功能。由于明文密码未经加密，因此OSPF数据包很可能会遭人半道截取，窥得密码。


始见于 Cisco IOS 软件版本
 ：10.0






配置示例：简单密码认证XSH








按图2-1所示的网络拓扑，配置各台OSPF路由器，先不在区域0内启用OSPF认证。



[image: 图2-1 用来演示OSPF 认证配置，及排除OSPF 认证故障的网络]




图2-1 用来演示OSPF 认证配置，及排除OSPF 认证故障的网络
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（待续）
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在路由器 A、B、C 上执行 show ip ospf neighbor 命令，验证路由器间 OSPF 邻接关系建立情况。
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验证OSPF认证功能启用与否。
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（待续）



[image: ]






修改路由器A、B、C的配置，在OSPF区域0内启用简单密码认证功能。本例所用的明文密码为“cisco”。
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（待续）
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验证


验证OSPF邻接关系是否仍然能够得以建立。
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验证是否已在区域0内激活了简单密码认证功能。
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（待续）
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只要路由器的配置可见，OSPF认证密码便会暴露无疑。为安全起见，可执行全局配置模式命令 service password-encryption，加密配置中的密码（包括 OSPF 认证密码）：
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执行show running-config 命令，由输出可知，OSPF认证密码已经加密。虽然OSPF认证密码在路由器配置中经过了加密，但OSPF仍会用明文方式传送密码。
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故障排除



步骤1：
 在 OSPF 区域内激活认证功能之前，请先执行 show ip ospf neighbor
 命令，验证所有OSPF路由器间的OSPF邻接关系。


步骤2：
 在每一台 OSPF 路由器上，验证隶属于相关区域（待启用认证功能的 OSPF区域）的接口是否设有 ip ospf authentication-key
 命令。


步骤3：
 验证隶属于相关 OSPF 区域（待启用认证功能的 OSPF 区域）的各路由器接口是否设有正确的密码。


步骤4：
 在配妥认证功能之后，若任一 OSPF 邻居间邻接关系断开，则可在路由器上开启 debug 功能，以定位问题何在。试举一例，我将路由器 A serial0/0 接口上的OSPF认证密码更改为bosco，如下所示：
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在路由器A上，检查OSPF邻接关系：
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由输出可知，路由器A、C间的OSPF邻接关系已经断开。在路由器A上，开启debug，以定位故障。
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配置OSPF认证密码时，请务必小心谨慎。由于空格也算有效字符，因此若不小心将密码输入为“cisco<space>”
 ，不但会导致密码不匹配，即便查看路由器配置也发现不了问题所在。

将路由器 A serial0/0 接口上的密码改回“cisco”，并删除 router OSPF 配置模式下的命令 area 0 authentication
 。
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路由器A与路由器B、C的OSPF邻接关系应已中断。
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现在，到路由器B或C上，开启debug，观察OSPF数据包，以求定位故障。
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由debug命令的输出可知，路由器B和C使用OSPF类型1认证（简单密码认证），路由器A则用OSPF类型0认证（不认证）。






2.2 area area-id authentication message-digest









注意：
 本命令需与以下附加命令配搭使用。

对于物理接口：ip ospf message-digest-key key-id md5 password（详见 19.9 节）

对于在area 0内启用OSPF认证功能的虚链路：area transit-area virtual–link router-idmessage-digest- key key-id md5 password（详见 2.20 节）


语法描述：


area-id——OSPF区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。执行本命令，将会在指定OSPF区域内启动简单密码认证。默认情况下，OSPF认证功能为禁用状态。

key-id——用来加密密码的密钥。其强度为 1～255 位。链路两端必须使用相同的密钥和密码。

password——密码。用于所选接口或虚链路所处区域内的OSPF认证。密码由数字和字符组成，长度为1～8位。

transit-area——OSPF区域ID，即虚链路所跨区域ID。

router-id——虚链路对端路由器的 OSPF RID。


用途：


在 OSPF 区域内，启用 MD5 密码认证功能。要想启用 OSPF MD5 认证功能，既需执行本router配置模式命令，激活OSPF区域内的认证功能，亦需在接口或虚链路上配置OSPF认证密码和密钥。本router配置模式命令的作用是，在OSPF区域内启用认证，但若Cisco路由器的IOS版本不高于11.X，则须在隶属于该OSPF区域的每一个路由器接口上配置 ip ospf authentication-key
 命令。对于 IOS 版本为 12.X 的 Cisco路由器，接口所用的认证方法既可以不同于OSPF区域，隶属于同一区域的不同接口也无需使用同一种认证方法。执行接口配置模式命令 ip ospf authentication null
 （详见19.1节），可停用所选接口的认证功能。区域内各路由器接口上所设密码无需相同，但在公共链路两端的路由器接口上，则需设有相同的密码。由于OSPF认证功能基于区域来启用（11.X 或版本更老的 Cisco IOS），因此可在某些区域内激活认证功能，但在另一些区域内不启用认证功能。在认证密码经过加密的情况下，即便能够半道截取OSPF数据包，要想破解密码也不太容易。


始见于 Cisco IOS 软件版本：
 11.0






配置示例1：MD5密码认证








网络拓扑请见图2-2。配置隶属于区域0的各台路由器，先不启用OSPF认证功能。



[image: 图2-2 用来演示OSPF MD5认证配置及排除MD5认证故障的网络]




图2-2 用来演示OSPF MD5认证配置及排除MD5认证故障的网络
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（待续）
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在路由器 A、B、C 上执行 show ip ospf neighbor 命令，验证路由器间 OSPF 邻接关系的建立情况。
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验证OSPF认证功能启用与否。
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（待续）
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修改路由器 A、B、C 的配置，在区域 0 内启用 OSPF MD5 密码认证功能。本例所用的密码为ciscoab、ciacobc和ciscoac，这是为了演示使用多个密码在同一个OSPF区域内执行认证。
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（待续）
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验证


验证OSPF邻接关系是否仍能得以建立。
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验证OSPF区域0内的MD5认证功能启用与否。
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（待续）



[image: ]






只要路由器配置可见，OSPF认证密码便暴露无疑。为安全起见，可执行全局配置模式命令 service password-encryption，加密配置中的密码（包括 OSPF 认证密码）：
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执行 show running-config 命令，由输出可知，OSPF 认证密码已经过加密。
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配置示例2：更改密钥和密码








出于安全性考虑，需定期更改密钥和密码。使用“明码”认证，更改密码会导致OSPF 邻接关系中断，邻接关系会从更改链路一端路由器接口的认证密码时中断，直至更改完对端链路路由器接口的认证密码。使用 MD5 认证，则可在链路上保留旧密钥、旧密码的同时，配置新密钥、新密码。在链路对端配妥新密码和新密钥之前，会继续沿用旧密码、旧密钥。现更改路由器A、B间互连链路上的OSPF认证密钥和密码，在路由器 A Serial0/1 接口上添加一个新密码和一个新密钥，并观察只在链路的一端配置新密钥、新密码的情况。
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验证路由器A、B间OSPF邻接关系是否仍然有效。
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可在路由器 A 上，观察其接口属性，或开启 OSPF debug，来确认其同时用两个密钥与路由器B（在OSPF层面上）进行通信。
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由以上输出可知，路由器同时使用两个密钥执行OSPF认证。在路由器B上配置新密钥、新密码，但仍保留旧密钥、旧密码。
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由以下输出可知，路由器A、B之间现使用Youngest key（新配的密钥）执行认证。
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现在，该执行 no 形式的接口模式配置命令 ip ospf message-digest-key
 key-id md5
 password，删除路由器A、B上的旧密钥和旧密码了。


故障排除



步骤1：
 在 OSPF 区域内激活认证功能之前，请先执行 show ip ospf neighbor
 命令，验证所有OSPF路由器间的OSPF邻接关系。


步骤2：
 在各台 OSPF 路由器上，验证隶属于相关区域（待启用认证功能的 OSPF 区域）的接口是否激活了MD5认证功能。


步骤3：
 验证隶属于相关 OSPF 区域（待启用认证功能的 OSPF 区域）的各路由器接口是否设有正确的密码。


步骤4：
 在配置了 OSPF md5 认证功能之后，若出现 OSPF 邻接关系中断的情况，则可在路由器上开启 OSPF debug 以定位问题。试举一例，我将路由器 B Serial 0/0 接口的 OSPF key-ID 改成了 5。在应用新密钥之前，执行 no 形式的 ip ospf message-digest-key命令，删掉原来的密钥和密码。
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在路由器A上查看OSPF邻居状态：
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由输出可知，路由器A和C间的OSPF邻接关系中断。在路由器A上开启OSPF debug，并观察其输出，以求定位问题。
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配置OSPF认证密码时，请务必小心谨慎。由于空格也算有效字符，因此若不小心将密码输入为“cisco<space>”
 ，不但会导致密码不匹配，而且检查路由器配置也发现不了问题所在，特别是当配置中的密码被加密时。

在路由器A上，删除router OSPF配置命令area 0 authentication message-digest
 。将设在路由器 B Serial0/0 接口上的 OSPF 认证密钥恢复原样。
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路由器A与路由器B、C间的OSPF邻接关系应已断开。
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在路由器B或C上开启OSPF debug，据其输出（观察相关OSPF 数据包的收发），定位问题。
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由以上debug输出可知，路由器B和C启用的是类型2的OSPF认证（MD5认证），而路由器A则使用类型0的OSPF认证（不认证）。








2.3 area area-id default-cost cost









注意：
 这个命令需与以下命令配搭使用：

area area-id nssa（详见 2.4 节）

或

area area-id stub（详见2.11节）


语法描述：


area-id——OSPF区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。

cost——分配给通告进 OSPF stub 区域的外部默认路由的默认 OSPF 开销值，取值范围为 0～16 777 215，默认值为 1。区域边界路由器（ABR）向OSPF stub 区域通告外部默认路由通告时，会将该值设为外部默认路由的开销值。


用途：


外部路由不能被通告进 stub 区域或 totally stubby 区域。外部路由是指被重分发进OSPF路由进程域的路由。OSPF外部路由和OSPF区域间路由则不能被通告进totally stubby区域。将普通OSPF区域配置为stub区域后，ABR会生成一条默认路由，并将其通告进该 stub 区域，以代替外部路由。将 OSPF 区域配置为 totally stubby 区域后， ABR所生成的默认路由将会取代OSPF外部和区域间路由。本命令的用途是设置通告进 stub、totally stubby 或 NSSA 区域内的默认路由的开销值。若不配这条命令，默认路由的开销值为 1。配置 OSPF stub 区域时，在拥有归属 stub 区域接口的所有路由器上，所配置的stub区域类型必须相同。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：设置通告进stub区域的默认路由的OSPF开销值








为了比较传播进普通OSPF区域和stub区域的路由的差别，先不在图2-3所示的网络中配置 OSPF stub 区域。在路由器 C 上，将 loopback 接口重分发进 OSPF 路由，让路由器A和B先学到OSPF外部路由。



[image: 图2-3 OSPF外部路由不会被通告进stub区域。OSPF外部路由和区域间路由不会被通告进totally stubby区域]




图2-3 OSPF外部路由不会被通告进stub区域。OSPF外部路由和区域间路由不会被通告进totally stubby区域
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（待续）
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检查路由器A的IP路由表，观察传播进区域1的所有OSPF路由。
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更改路由器A、B的配置，将区域1变为stub区域。
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再次检查路由器A的IP路由表。
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由路由器A的路由表可知，其默认路由的开销值为65，即RTA和ABR（RTB）间互连链路的OSPF开销值64，加上默认路由开销值1。在路由器B上执行show ip ospf命令，可知（由其生成的）默认路由的开销值为1。
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在路由器B上，更改由其生成的默认路由的开销值。
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验证


在路由器 A 上，执行 show ip route 或 show ip route 0.0.0.0 命令，验证其默认路由的新开销值。也可在路由器 B，执行 show ip ospf 命令，验证（由其生成的）默认路由的开销值。
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（待续）
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由以上输出可知，路由器A学到的默认路由器的新开销值为64+15（79）。


故障排除



步骤1:
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2:
 在通往stub区域的ABR，以及隶属于stub区域的所有路由器上，验证是否已执行了router配置命令area x stub，将相关区域设置为了stub区域。


步骤3:
 在stub区域内的ABR上，验证是否配置了default-cost命令。default-cost命令只有设在stub区域内的ABR上，才会生效。










2.4 area area-id nssa









语法描述：


area-id——OSPF区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。area-id 的取值可以为 0，但不能将区域 0 定义为 NSSA（not-so-stubby area）区域。


用途：


通向 stub 或 totally stubby 区域的 ABR 会阻止 OSPF 外部（type5）路由通告进此类区域。这意味着自治系统边界路由器（Autonomous System Boundary Router，ASBR）不能驻留于 stub 或 totally stubby 区域，原因是 ASBR 会产生 OSPF 外部（type 5）路由。可能会有这样一种需求——既要让OSPF 区域带stub 或totally stubby 区域的特征，也要让驻留于其中的ASBR跨区域通告经过重分发的路由。具有以上属性的OSPF区域即为NSSA区域。以图2-4中的网络为例，有人可能会提出这样的要求：一、不准路由器B将来自区域01
 的OSPF外部路由通告进区域1；二、让经过路由器C（ASBR）重分发的路由传播进区域1。只要将区域1配置为NSSA区域，那么路由器B接收自区域0的外部OSPF路由将会受阻于该区域。经过ABSR重分发的路由将会在该区域内以OSPF type 7 路由的形式通告。路由器B会将此类OSPF路由从type 7转换为type 5，然后通告进区域0。一般而言，经过重分发的路由都会以OSPF type 5路由的面目在路由表内现身。对隶属于OSPF NSSA区域，且担当OSPF ASBR 的路由器来说，所生成的OSPF路由为type 7而非type 5。


1
 译者注：原文是区域1，译者认为有误，酌改。


始见于 Cisco IOS 软件版本：
 11.2






配置示例：配置 OSPF NSSA区域








如图2-4所示，路由器C、D运行RIPv2。路由器D通过RIP，将路由156.26.32.0/24、156.26.33.0/24通告给了路由器C。路由器C将RIP路由（包括10.1.1.8/30）重分发进了OSPF。由于我将区域1定义为了NSSA区域，因此经过重分发的RIP路由会被通告进区域 1，其传播方式为 OSPF type 7 路由。但在此之前，我先将区域 1 配置为普通OSPF区域，并观察传播于其内的路由。



[image: 图2-4 OSPF NSSA]




图2-4 OSPF NSSA
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（待续）
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在路由器 A 上，将其 loopback 0 接口路由重分发进 OSPF，因此该路由将以 OSPF type 5 外部路由的方式进行传播。路由器 A、B 双双学得了经过重分发的 RIP 路由，此类路由在两者的路由表中都以 OSPF 外部（type 5）路由的面目示人。
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路由器C学到了由路由器A重分发进OSPF的路由，在其路由表中，此类路由以OSPF 外部 type 5 路由的面目示人。
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（待续）
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现在，修改路由器B、C的OSPF配置，创建NSSA区域。
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验证


验证是否已将区域1配成了NSSA区域。
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（待续）
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检查路由器A、B、C的路由表，观察将区域1配置为NSSA区域后的效果。
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由路由器B的路由表输出可知，经过重分发的RIP路由已从OSPF E2 路由转换为了OSPF N2 路由。这表明经过重分发的RIP路由现以OSPF type 7而非type 5的形式通告。在路由器 A 的路由表内，经过重分发的 RIP 路由仍以 OSPF type 5 路由的面目示人，其原因是路由器 B 会将此类路由从 type 7 转换为 type 5。
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（待续）
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最后，检查路由器C的IP路由表。
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由路由器C的路由表可知，路由器B没有让由路由器A通告的路由1.1.1.1（OSPF外部（type 5）路由）传播进 NSSA 区域，但OSPF 区域间路由仍获准进入NSSA区域。读者还应留意，ABR或ASBR并未向NSSA区域通告默认路由，这也是NSSA区域与 stub 或 totally stubby 区域的不同之处。


故障排除



步骤1：
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证 NSSA 区域所属各 OSPF 路由器是否已设有 area x nssa 命令。








2.5 area area-id nssa default-infromation-originate









语法描述：


area-id——OSPF区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为0～4 294 967 295和0.0.0.0～255.255.255.255。area-id的取值可以为 0，但不能将区域 0 定义为 NSSA（not-so-stubby area）区域。


用途：


本命令在OSPF ABR 或OSPF ASBR 上设置，用来生成通告进NSSA 区域的OSPF默认路由（OSPF NSSA 外部 type 2 路由）。在 ABR 上配置该命令时，无需先行设置默认路由。而在 ASBR 上配置该命令时，则要先配默认路由。对于 stub 或 totally stubby区域，通向此类区域的ABR不会让OSPF外部（type 5）路由进入。这表明stub或totally stubby区域内不可能存在ASBR，理由是ASBR会生成OSPF外部type5路由1
 。可能会有这样一种需求——既要让 OSPF 区域具有 stub 或 totally stubby 区域的特征，也要让驻留于其中的ASBR跨区域通告经过重分发的路由。兼具以上属性的ospf区域即为NSSA区域。以图2-5所示的网络为例，有人可能会提出以下要求：一、不准路由器B （ABR）将来自区域0的OSPF外部路由传播进NSSA区域，但需向其内通告一条默认路由；二、让经过路由器C（ASBR）重分发的路由通告进该NSSA区域。若将区域1定义为NSSA区域，那么路由器B将不会把接收自区域0的外部OSPF路由通告进其内。在区域1内，经过ABSR重分发的路由将以OSPF type 7 路由的面目示人。路由器B会将此类路由从type 7转换为type 5，然后通告进区域0。一般来说，重分发进OSPF的路由都是OSPF外部（type 5）路由。而隶属于NSSA区域的ASBR会生成OSPF type 7而非 type 5 路由。默认情况下，ABR 不会将默认路由通告进 NSSA 区域。


1
 译者注：原文是“In a stub or totally stubby area, the ABR to the stub area will prevent OSPF external routes (type 5) from being advertised into the stub area. This implies that an ASBR cannot be part of a stubby or totally stubby area since an ASBR generates OSPF external type 5 routes.”精确的表述应该是“在 stub 或 totally stubby 区域内，不可能存在 OSPF 外部（type 5）路由，因此此类 OSPF 区域内也不可能存在 OSPF ASBR。”


始见于 Cisco IOS 软件版本：
 11.2






配置示例：将 OSPF NSSA默认路由通告进 OSPF NSSA








如图2-5所示，路由器C、D都运行RIPv2。路由器D通过RIP将路由156.26.32.0/24、156.26.33.0/24 通告给路由器 C。路由器 C 将 RIP 路由（包括 10.1.1.8/30）重分发进OSPF。由于我将区域1配置为了NSSA区域，因此经过重分发的RIP路由会以OSPF type 7 路由的形式在该区域内传播。但在此之前，我先将区域 1 配置为普通 OSPF 区域，并观察传播于其内的路由。



[image: 图2-5 default-information-originate命令会（令ABR 或 ASBR）生成一条OSPF NSSA默认路由，并随即传播进OSPF NSSA区域]




图2-5 default-information-originate命令会（令ABR 或 ASBR）生成一条OSPF NSSA默认路由，并随即传播进OSPF NSSA区域
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（待续）
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由以上配置可知，路由器 A 将直连路由（loopback 0 接口路由），以重分发的方式注入 OSPF，并以 OSPF 外部（type 5）路由的形式通告。由以下路由表输出可知，路由器A、B还学到了经过重分发的RIP路由，此类路由为OSPF外部（type 5）路由。
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由以下路由表输出可知，路由器C学到了经过路由器A重分发的路由，此类路由为外部（type 5）OSPF 路由。
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现在，修改路由器B、C的OSPF配置，创建NSSA区域。
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验证是否已将区域1配置为了NSSA区域。
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（待续）
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查看路由器A、B、C的路由表，观察将区域1配置为NSSA区域后的效果。
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由路由器 B 的路由表可知，经过重分发的 RIP 路由已从 OSPF E2 路由转换为了OSPF N2 路由。这表明经过重分发的 RIP 路由现以 OSPF type 7 而非 type 5 路由的面目“示人”。但在路由器 A 上，那些经过重分发的 RIP 路由仍为 OSPF type5 路由，因为路由器 B 会将此类路由从 type 7 转换为 type 5。



[image: ]






（待续）
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最后，观察路由器C的IP路由表。
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据路由器 C 的路由表可知，由路由器A所通告的OSPF外部（type 5）路由1.1.1.1已受阻于路由器B，“不准”进入NSSA区域，但路由器A所通告的OSPF区域间路由则获准进入。读者还应留意，ABR或ASBR并未向NSSA区域通告默认路由，这也是 NSSA 区域与 stub 或 totally stubby 区域的区别。

修改路由器 B 的配置，令其向 NSSA 区域生成一条 OSPF NSSA 默认路由。



[image: ]







验证


观察路由器C的路由表，验证默认路由是否已被通告进了NSSA区域。
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故障分析



步骤1：
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证 NSSA 区域所属各路由器是否已设有 area x nssa 命令。


步骤3：
 命令 area area-id nssa default-infromation-originate 只能在 NSSA ABR 或ASBR上配置。确保已将该命令配置于ABR或ASBR上。








2.6 area area-id nssa no-redistribution









语法描述：


area-id——OSPF区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。area-id 的取值可以为 0，但不能将区域 0 定义为 NSSA（not-so-stubby area）区域。


用途：


对于 stub 或 totally stubby 区域，通向此类区域的 ABR 不会让 OSPF 外部（type 5）路由传播进来。这表明 stub 或 totally stubby 区域内不可能存在 ASBR，理由是 ASBR会生成OSPF 外部type 5路由。可能会有这样一种需求——既要让OSPF 区域具有stub或 totally stubby 区域的特征，也要让驻留于其内的 ASBR 跨区域通告经过重分发的路由。兼具以上属性的ospf区域即为NSSA区域。以图2-6所示的网络为例，有人可能会提出以下要求：一、不准路由器B（ABR）将来自区域0的OSPF外部路由通告进区域1；二、让经过路由器C（ASBR）重分发的路由传播进区域1；三、在路由器B为ASBR的情况下（路由器B从路由器E接收并重分发EIGRP路由），将EIGRP路由重分发进区域0，但不允许重分发进区域1（NSSA区域）。若将区域1配置为NSSA区域，那么路由器B接收自区域0的外部OSPF路由将不会传播进区域1。在区域1内，经过 ABSR（路由器C）重分发的路由将以 OSPF type 7 路由的形式传播。路由器B会将type 7路由转换为type 5，然后通告进区域0。在路由器B上，若配置了area area-id nssa no-redistribution 命令，那么 EIGRP 路由将不会被转换为 OSPF type 7 路由。这样一来，EIGRP路由经过重分发后，将会受阻于区域1，但会通告进区域0。一般而言，被重分发进 OSPF的路由都是OSPF外部（type 5）路由。而隶属于NSSA区域的ASBR则会生成 OSPF type 7 而非 type 5 路由。


始见于 Cisco IOS 软件版本：
 11.2






配置示例：不让经过重分发的路由进入 OSPF NSSA区域








如图2-6所示，路由器C、D运行RIPv2。路由器D通过RIP，将路由156.26.32.0/24、156.26.33.0/24 通告给路由器 C。路由器 C 将 RIP 路由（包括 10.1.1.8/30）重分发进OSPF。路由器B、E运行EIGRP。路由器B将EIGRP路由重分发进OSPF。由于我将区域1定义为了NSSA区域，因此在该区域内，经过重分发的RIP和EIGRP路由都会以 OSPF type 7 路由的面目“示人”。在此之前，我先将区域1配置为普通OSPF区域，并观察传播于其内的路由。



[image: 图2-6 OSPF ABR/ASBR可针对NSSA区域，对经过重分发的路由实施“准入控制”]




图2-6 OSPF ABR/ASBR可针对NSSA区域，对经过重分发的路由实施“准入控制”
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（待续）
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（待续）
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由以上配置可知，路由器 A 将直连路由（loopback 0 接口路由），以重分发的方式注入OSPF，并以OSPF外部（type 5）路由的形式通告。由以下路由表的输出可知：路由器 A、B 学到了经过重分发的 RIP 路由，此类路由为 OSPF 外部（type 5）路由；路由器A、C学到了经过路由器B重分发的EIGRP路由。
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（待续）
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由以下输出可知，路由器C学到了经过路由器A和B重分发的路由，此类路由都是 OSPF 外部（type 5）路由。
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现修改路由器B、C的OSPF配置，创建NSSA区域。



[image: ]







验证


验证是否已将区域1配成了NSSA区域。
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检查路由器A、B、C的路由表，观察将区域1配成NSSA区域的效果。



[image: ]






（待续）
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由以上路由表输出可知，经过重分发的 RIP 和 EIGRP 路由已从 OSPF E2 转换成了OSPF N2路由。这表明，在区域1内，经过重分发的RIP和EIGRP路由全都以OSPF type 7 而非 type 5 路由的面目“示人”。在路由器 A 的路由表中，此类路由仍以 OSPF type 5路由的面目现身。路由器B将学自路由器C的外部路由，从type 7转换为了type 5。路由器 B 还将经过重分发的 EIGRP 路由，分别以 type 5 和 type 7 的形式传播进了区域0和区域1。



[image: ]






由路由器 A 通告的路由 1.1.1.1（以 OSPF 外部 type 5 路由的形式通告）已受阻于路由器B——不得传播进NSSA区域，但OSPF区域间路由则获准进入。读者还应留意，ABR或ASBR并未向NSSA区域通告默认路由，这也是NSSA区域与stub或totally stubby区域的差别。

最后，修改路由器B的配置，不准经过重分发的EIGRP路由传播进区域1，但区域0不受此限制。
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验证路由器B是否仍将经过重分发的EIGRP路由通告进了区域1。
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（待续）
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验证区域0是否接收到了经过重分发的EIGRP路由。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证 NSSA 区域所属各路由器是否已设有 area x nssa 命令。


步骤3：
 只应在执行路由重分发的 ASBR 上配置 area area-id nssa no-summary 命令。








2.7 area area-id nssa no-summary









语法描述：


area-id——OSPF区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。area-id 的取值可以为 0，但不能将区域 0 定义为 NSSA（not-so-stubby area）区域。


用途：


本命令在 OSPF ABR 上配置，用来阻止 OSPF 区域间路由传播进 NSSA 区域。本命令还会让ABR向NSSA区域生成一条OSPF区域间默认路由。这样一来，NSSA区域将会变身为 totally stubby 区域。对于 stub 或 totally stubby 区域，通向此类区域的ABR 不会让OSPF 外部路由（type 5）传播进来。这表明 stub 或 totally stubby 区域内不可能存在 ASBR，理由是 ASBR 会生成 OSPF 外部（type 5）路由。可能会有这样一种需求——既要让 OSPF 区域具有 stub 或 totally stubby 区域的特征，也要让驻留于其中的ASBR跨区域通告经过重分发的路由。兼具以上属性的ospf区域即为NSSA。以图2-7所示网络为例，有人可能会提出以下要求：一、不准路由器B（ABR）将来自区域0的OSPF外部路由和区域间路由通告进区域1（NSSA区域），但要向其内通告一条默认路由；二、让经过路由器 C（ASBR）重分发的路由通告进 NSSA 区域。若将区域1配置为NSSA区域，那么路由器B接收自区域0的外部OSPF路由将不会传播进区域 1。在区域 1 内，经过 ABSR（路由器 C）重分发的路由将以 OSPF type 7路由的面目示人。路由器 B 会将 type 7 路由转换为 type 5，然后通告进区域 0。一般而言，被重分发进 OSPF 的路由都是 OSPF type 5 路由。而隶属于 NSSA 区域的 ASBR则会生成 OSPF type 7 而非 type 5 路由。默认情况下，ABR 并不会向 NSSA 区域通告默认路由。


始见于 Cisco IOS 软件版本：
 11.2






配置示例：创建 Totally Stubby NSSA区域








如图2-7所示，路由器C、D运行RIPv2。路由器D通过RIP将路由156.26.32.0/24、156.26.33.0/24 通告给路由器 C。路由器 C 将 RIP 路由（包括 10.1.1.8/30）重分发进OSPF。由于我将区域 1 配置为了 NSSA 区域，因此在该区域内，经过重分发的 RIP路由将会以OSPF type7路由的面目“示人”。但在此之前，我先将区域1配置为普通OSPF区域，并观察传播于其内的路由。



[image: 图2-7 Totally Stubby NSSA区域]




图2-7 Totally Stubby NSSA区域
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（待续）
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由以上配置可知，路由器 A 将直连路由（loopback 0 接口路由），以重分发的方式注入了 OSPF，并以 OSPF type 5 外部路由的形式通告。由以下路由表输出可知，路由器 A、B 还学到了经过重分发的 RIP 路由，此类路由为 OSPF 外部（type 5）路由。
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（待续）
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由以下路由表输出可知，路由器C学到了经过路由器A重分发的路由，此类路由为 OSPF 外部（type 5）路由。
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（待续）
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现修改路由器B、C的OSPF配置，创建NSSA区域。
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验证是否已将区域1配置为了NSSA区域。
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检查路由器A、B、C的路由表，观察将区域1配成NSSA区域后的效果。
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由路由器 B 的路由表可知，经过重分发的 RIP 路由已从 OSPF E2 路由转换为了OSPF N2 路由。这表明经过重分发的 RIP 路由现以 OSPF type 7 而非 type 5 路由的面目“示人”。但在路由器 A 上，经过重分发的 RIP 路由仍为 OSPF type 5 路由，因为路由器 B 会将此类路由从 type 7 转换为 type 5。
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最后，观察路由器 C IP 路由表的输出。
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据路由器 C 的路由表可知，由路由器A所通告的OSPF外部（type 5）路由1.1.1.1已受阻于路由器B，“不准”进入NSSA区域，但路由器A所通告的OSPF区域间路由则获准进入。读者还应留意，ABR或ASBR并未向NSSA区域通告默认路由，这也是 NSSA 区域与 stub 或 totally stubby 区域的区别。

修改路由器B的配置，令其向NSSA区域生成一条默认路由，并阻止OSPF区域间路由“进驻”NSSA区域。
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验证


观察路由器C的路由表，验证ABR是否将默认路由通告进了NSSA区域，是否“过滤”掉了OSPF区域间路由。
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（待续）



[image: ]







故障排除



步骤1：
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证 NSSA 区域所属各路由器是否已设有 area x nssa 命令。


步骤3：
 area area-id nssa no-summary 命令只能在 NSSA ABR 上配置。验证 ABR上是否已配置该命令。








2.8 area area-id range ip-address mask















2.9 area area-id range ip-address mask advertise















2.10 area area-id range ip-address mask not-advertise









语法描述：


area-id——OSPF区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。

ip-address——汇总路由的IP地址。

mask——用来生成汇总路由的子网掩码。


用途：


OSPF支持OSPF骨干区域（区域0）和OSPF常规（非0）区域间的（双向）路由汇总。路由汇总操作只能在 OSPF ABR 上完成。ABR 是指至少各有一个接口归属OSPF区域0和常规（非0）区域的路由器。命令2.8和命令2.9的作用相同。关键词not-advertise的作用是抑制由ABR通告的汇总路由。


始见于 Cisco IOS 软件版本：
 10.0






配置示例1：将OSPF常规（非0）区域的路由汇总通告进OSPF骨干区域








如图2-8所示，路由器B将区域1的4条路由汇总通告进了区域0。路由器B利用了 loopback 接口，来模拟那 4 条路由。我会用 area range 命令，让路由器 B 将那 4条路由汇总通告进骨干区域。



[image: 图2-8 ABR可把常规（非0）区域的OSPF路由汇总通告进骨干区域（区域0）]




图2-8 ABR可把常规（非0）区域的OSPF路由汇总通告进骨干区域（区域0）
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执行路由汇总操作之前，查看路由器A的路由表，检查待通告的4条路由。
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需用26位子网掩码来汇总由路由器B所通告的4条loopback接口路由。修改路由器B的配置，汇总4条loopback接口路由。
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运用 area range 命令时，需注意两个要点：一、参数 area-id，此乃生成路由的OSPF区域ID。对于本例，生成路由的区域是区域1；二、参数mask，其格式与OSPF network命令中的掩码格式相反。


验证


检查路由器 A 的 IP 路由表，验证路由器 B 是否以汇总的方式通告了那 4 条loopback接口路由。
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配置示例2：将OSPF骨干区域的路由汇总通告进OSPF常规（非0）区域








如图2-9所示，路由器B要将区域0的4条路由汇总通告进区域1。路由器B利用了loopback接口，来模拟那4条路由。我会用area range命令，让路由器B将那4条路由汇总通告进非骨干区域。在以下配置中，对与前例有差别的配置代码做了高亮显示。



[image: 图2-9 ABR可把骨干区域的OSPF路由汇总通告进非骨干区域]




图2-9 ABR可把骨干区域的OSPF路由汇总通告进非骨干区域
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汇总路由之前，查看路由器A的路由表，检查待通告的4条路由。
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需用26位子网掩码来汇总由路由器B所通告的4条loopback接口路由。修改路由器B的配置，汇总4条loopback接口路由。



[image: ]







验证


检查路由器 A 的 IP 路由表，验证路由器 B 是否以汇总的方式通告了那 4 条loopback接口路由。



[image: ]













配置示例3：针对OSPF汇总路由，设置指向NULL0的静态路由








若ABR设有一条默认静态路由，而该静态路由的下一跳却为接收其汇总路由（由ABR的4条loopback路由构成）的路由器，那便很有可能会形成数据包的转发环路。以图2-10为例，假设网络156.26.32.0/28失效；路由器B设有一条指向路由器A的默认静态路由（即此默认静态路由的下一跳地址为路由器 A），而路由器 A 却要从路由器B接收目的网络为156.26.32.0/28的汇总路由。



[image: 图2-10 若通告汇总路由的路由器还设有一条默认静态路由，那便很有可能会形成数据包的转发环路]




图2-10 若通告汇总路由的路由器还设有一条默认静态路由，那便很有可能会形成数据包的转发环路
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（待续）
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当路由器A将目的地址为156.26.32.1的数据包转发至路由器B时，路由器B会查询IP路由表，但却查不到与之匹配的明细路由。路由器B将会“动用”默认路由，将目的地址为156.26.32.1的数据包发回给路由器A，转发环路由此形成，如以下trace命令的输出所示。
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为避免上述情形，可在 ABR 上，针对其所通告的每一条汇总路由的目的网段设置一条指向 Null 0 的静态路由。对于 IOS 12.X，OSPF 路由器会自动针对汇总路由的目的网段创建指向 Null 0 的静态路由。
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在 ABR 上，即便不设默认路由，针对其所通告的每一条汇总路由的目的网段设置一条指向 Null 0 的静态路由，也属明智之举。若此时在路由器 A 上执行上述 trace操作，便可知是路由器B丢弃了发往156.26.32.1的数据包，因为路由器B的路由表中并无与156.26.32.1相对应的明细路由。路由器B会按最长匹配原则，继续查询路由表，却匹配上了指向Null 0的静态路由。于是，目的地址为 156.26.32.1 的数据包“惨遭”丢弃。
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故障排除



步骤1：
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 area area-id range 命令配置在 OSPF ABR 上才能生效。


步骤3：
 验证 area area-id range 命令的 area-id（区域 ID）参数是否配置正确。


步骤4：
 验证 area range 命令所引用的 IP 地址和子网掩码正确与否。








2.11 area area-id stub









语法描述：


area-id——OSPF区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。


用途：


如图2-11所示，由于OSPF区域1只有一台出口路由器，因此该区域内的路由器要想将数据包转发至本区域（甚至自治系统）之外，无需知晓由ASBR重分发进OSPF的外部明细路由——只需将区域1配置为stub区域，令ABR（出口路由器）在其内通告默认路由。区域1内的OSPF路由器会遵循默认路由，将目的地址为本区域之外的数据包转发至ABR，由ABR执行下一步的转发1
 。


1
 译者注：原文是“In Figure 2-11, Area 1 has one exit point. Routers in Area 1 do not need to know the specific external routes that are being redistributed into OSPF by the ASBR. Therefore, Area 1 can be configured as a stub area and the ABR will advertise a default route into Area 1.”原文表达混乱，译文酌改，酌补，如有不妥请指正。



[image: 图2-11 只有一台出口路由器的OSPF stub区域]




图2-11 只有一台出口路由器的OSPF stub区域



如图 2-12所示，区域 1有两台出口路由器。对于区域 1内的 OSPF路由器而言，在遵循外部路由（由ASBR重分发进OSPF的路由）转发数据包时，只要不是非“走”最优路径不可，就可以将区域1配置为stub区域1
 。区域1内的路由器会同时从两台ABR接收默认路由通告。在隶属于stub区域的所有路由器（包括ABR）上，全都需要配置area area-id stub命令。ABR会将OSPF区域间路由传播进stub区域，但不会传播OSPF外部路由。通向stub区域的ABR还会向其内通告一条默认路由。


1
 译者注：原文为“If routing to the external networks that have been redistributed into OSPF by the ASBR can be sub-optimal, then Area 1 can be configured as a stub area.”原文表达混乱，译文酌改，如有不妥请指正。



[image: 图2-12 有多台出口路由器的OSPF stub区域]




图2-12 有多台出口路由器的OSPF stub区域



不能将骨干区域（区域0）设置为stub区域。stub区域内不可能存在ASBR，因为ASBR的用途是向OSPF路由进程域注入外部路由。此外，不能将stub区域用作为OSPF虚电路的穿越区域。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：配置 OSPF stub区域








如图2-13所示，路由器C将直连接口路由重分发进了OSPF。经过重分发的路由都是OSPF外部路由。



[image: 图2-13 OSPF stub区域]




图2-13 OSPF stub区域
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将区域1配置为stub区域之前，先验证经过重分发的路由是否已通告进了OSPF （是否以OSPF外部路由的形式传播）。
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由以上输出可知，路由器A的路由表内包含一条OSPF外部路由，一条OSPF区域间路由。修改路由器A、B的配置，将区域1配置为stub区域，如下所示。



[image: ]







验证


验证OSPF区域间路由是否传播进了stub区域。此外，验证外部OSPF路由是否受阻于stub区域，以及ABR是否将默认路由通告进了stub区域。
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（待续）
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在路由器 A、B 上执行 show ip ospf 命令，验证区域 1 是否为 stub 区域。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证stub区域所属各OSPF路由器（包括ABR）是否已设有router配置模式命令area
 area-id stub
 。


步骤3：
 stub 区域内不应存在 ASBR。


步骤4：
 不能将stub区域用作为OSPF虚链路的穿越区域。










2.12 area area-id stub no-summary









语法描述：


area-id——OSPF区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。


用途：


本命令配在通向 stub 区域的 ABR 上，用来创建 totally stubby 区域。在 totally stubby区域内，OSPF外部和区域间路由都将被禁止传播。不能将骨干区域（区域0）设置为 totally stubby 区域。totally stubby 区域不可能存在 ASBR，因为 ASBR 的用途是向 OSPF 路由进程域注入外部路由。不能将 totally stubby 区域用作为 OSPF 虚链路的穿越区域。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：配置 OSPF totally stubby区域








如图2-14所示，在路由器C上，将直连接口路由重分发进OSPF。经过重分发的路由都是OSPF外部路由。



[image: 图2-14 OSPF totally stubby区域]




图2-14 OSPF totally stubby区域
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让区域 1 变为 OSPF totally stubby 区域之前，先来验证一下在其内传播的经过重分发的路由和OSPF区域间路由。
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由以上路由表输出可知，路由器A学得OSPF外部路由和区域间路由各一。修改路由器A、B的配置，将区域1配置为stub区域，如下所示。
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验证


验证OSPF外部路由是否受阻于stub区域，以及ABR是否向stub区域注入了一条默认路由。
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修改路由器 B（ABR）的配置，创建 OSPF totally stubby 区域。
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验证OSPF区域间路由是否被ABR过滤，不能传播进stub区域。
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还可执行 show ip ospf 命令，验证路由器 B 是否拒绝接收 OSPF 区域间路由（汇总LSA）。
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证stub区域所属各OSPF路由器（包括ABR）是否已设有router配置模式命令 area
 area-id stub
 。


步骤3：
 创建 totally stubby 区域时，验证是否在通向stub区域的 ABR 上设有 area
 area-id stub no-summary
 命令。


步骤4：
 totally stubby 区域中不应存在 ASBR。


步骤5：
 不能将 totally stubby 区域用作为 OSPF 虚链路的穿越区域。










2.13 area transit-area-id virtual-link router-id









语法描述：


transit-area-id——连接两台ABR，并遭虚链路“穿心而过”的OSPF区域的区域 ID。既可以输入十进制数，也可以输入 IP 地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。

router-id——虚链路对端路由器的 OSPF router ID。


用途：


所有OSPF常规（非0）区域都必须建立通往骨干区域（区域0）的连接，而区域0也不能被分割。可利用虚电路去“续接”遭到分割的骨干区域，或连接不与区域0直连的常规（非0）区域。穿越区域（遭虚链路“穿心而过”的OSPF区域）不能是stub区域。可利用虚链路去“续接”遭到分割的骨干区域，或临时性地将区域0和无法与其直连的常规（非0）区域连接在一起1
 。设计OSPF网络时，请对虚链路“敬而远之”。


1
 译者注：原文是“Virtual links are used to repair a discontiguous backbone or to temporarily attach a disconnected non-zero area to the backbone.”原文混乱，之前刚提过虚链路的用途，在这里又重复一遍。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：建立OSPF虚电路








如图2-15所示，区域2无法直连区域0。需建立虚链路让区域2参与OSPF路由进程域。配置图2-15中的路由器时，我先不把虚链路“打通”。
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（待续）
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[image: 图2-15 OSPF虚链路]




图2-15 OSPF虚链路



由路由器B的IP路由表可知，该路由器尚未学得路由器C通告的路由3.3.3.3。
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区域 2 中的路由器 C 并无通往区域 0 的直连链路。需建立虚电路让区域 2 参与OSPF路由进程域。对于本例，穿越区域即为区域1。此外，还需利用两台ABR的router ID，来建立这一虚链路。执行 show ip ospf neighbor 命令，观察其输出，是获知 ABR routerID最为直接的方法。藉此，还可了解到虚链路对端ABR的routerID。
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由以上输出可知，路由器B的router ID为2.2.2.2，路由器C的router ID为3.3.3.3。执行 show ip ospf 命令，便可获知本路由器的 router ID。
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（待续）
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现在，已“集齐”了待配虚链路的所有信息。在路由器B上，配置虚链路的命令格式为：
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在路由器C上，配置虚链路的命令格式为：
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修改路由器B、C的配置，“打通”虚链路。
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验证


验证路由器C是否已建立起了通往区域0的连接。
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由以上输出可知，路由器C有一个接口隶属于区域0，此接口支撑起了这条虚链路。验证建立于路由器B、C间的虚链路是否已处于激活状态。
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最后，验证路由器A、B、C的loopback接口路由是否已在整个OSPF路由进程域内传播。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证 area virtual-link 命令所含 transit-area-id（穿越区域 ID）参数是否配置正确。


步骤3：
 验证 area virtual-link 命令所含 router-id 参数是否配置正确。










2.14 area transit-area-id virtual-link router-id authentication authentication-key password















2.15 area transit-area-id virtual-link router-id authentication message-digest















2.16 area transit-area-id virtual-link router-id authentication null









注意：
 配置命令2.15时，会用到area transit-area-id virtual-link router-id message-digest-key key-id md5 password命令（详见2.20节）。


语法描述：


transit-area-id——连接两台ABR，并遭虚链路“穿心而过”的OSPF区域的区域 ID。既可以输入十进制数，也可以输入 IP 地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。

router-id——虚链路对端路由器的 OSPF router ID。

key-id——用来加密密码的密钥，强度为1-255位。虚链路两端须配置相同的密钥和密码。

password——认证密码，用于所选路由器接口或虚链路所处区域内的 OSPF认证。密码由数字和字符组成，长度为1～8位。


用途：


对于版本低于 12.0 的 Cisco IOS 软件，若在区域 0 内启用了 OSPF 认证，那么在所有链路上都需启用类型相同的OSPF认证方法。设有本命令的虚链路，其认证类型可与区域0所用类型不同。只要启用了OSPF认证功能，则需在虚链路两端配置类型相同的认证方法。此外，虚链路两端还需配置相同的密钥和密码。


始见于 Cisco IOS 软件版本：
 12.0






配置示例1：虚链路上的简单密码认证








如图2-16所示，区域2无法直连区域0。需建立虚链路让区域2参与OSPF路由进程域。配置图2-16中的路由器时，我先不在虚链路上启用OSPF认证功能。



[image: 图2-16 OSPF虚链路上所使用的认证类型可以与区域0内所使用的不同]




图2-16 OSPF虚链路上所使用的认证类型可以与区域0内所使用的不同
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区域 2 中的路由器 C 并无通往区域 0 的直连链路。需建立虚电路让区域 2 参与OSPF路由进程域。对于本例，穿越区域即为区域1。此外，还需利用两台ABR的router ID，来“打通”这条虚链路。执行 show ip ospf neighbor
 命令，观察其输出，是获知ABR routerID 最直截了当的方法。借此，还可获知虚链路对端 ABR 的 routerID。
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（待续）
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由以上输出可知，路由器B的router ID为2.2.2.2，路由器C的router ID为3.3.3.3。执行 show ip ospf
 命令，可获知本路由器的 router ID。
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（待续）
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现我准备在虚链路上启用OSPF简单密码认证，但不准备在隶属于区域0的其他任何链路上启用 OSPF 认证功能。修改路由器 B、C 的配置，在虚链路上启用 OSPF简单密码认证，密码为cisco。
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验证


现在，路由器C上有一个接口隶属于OSPF区域0，该接口即为虚链路（接口）1
 。验证建立于路由器B、C间的虚链路是否处于有效状态。


1
 译者注：原文是“Router C now has an interface in Area 0 and this interface is the virtual link.”文字不通，译文只能直译。
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（待续）
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此外，还需验证路由器 A、B、C 的 loopback 接口直连路由是否已在整个 OSPF路由进程域内传播。
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（待续）
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配置示例2：虚链路上的MD5认证








修改路由器B、C的配置，在虚链路上启用MD5密码认证功能。本例所用的密码为cisco。
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验证


验证虚链路是否处于有效状态，MD5认证是否生效。
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（待续）
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最后，验证路由器A、B、C的loopback接口直连路由是否已在整个OSPF路由进程域内传播。



[image: ]






（待续）
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配置示例3：更改密钥和密码








出于安全性考虑，应定期更换密钥和密码。使用“明码”认证，更改密码会导致OSPF邻接关系中断，邻接关系会从更改链路一端路由器接口的认证密码时中断，直至更改完对端链路路由器接口的认证密码。使用MD5认证，则可在链路上保留旧密钥、旧密码的同时，配置新密钥、新密码。在链路对端配妥新密码和新密钥之前，会继续沿用旧密码、旧密钥。现更改路由器B、C间虚链路上的OSPF认证密钥和密码。在路由器B的虚链路上添加一个新密码和一个新密钥，请观察只在虚链路一端配置新密钥、新密码的情况。
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观查只在虚链路一端添加新密钥、新密码的效果。
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（待续）
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由以上输出可知，路由器B的两个密钥同时用于认证。在路由器C上，配置新密钥、新密码，并保留旧密钥、旧密码。
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验证路由器C是否已用上了新密钥、新密码。
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现在，可删除路由器B、C上的旧密钥、旧密码了。
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验证


验证路由器B、C正是否用上了新密钥、新密码。
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（待续）
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配置示例4：Null（虚）认证








只要针对区域0启用了OSPF认证（不论是明文，还是MD5）功能，那么在所有链路上（包括虚链路）都要启用类型相同的认证功能。若某条虚链路上无需启用 OSPF认证，则可针对其启用 NULL 认证，以“覆盖”针对区域 0 所配置的认证。现配置图2-16中区域0的路由器，以启用简单密码认证功能。
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（待续）
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区域0的认证功能一经启用，虚链路上亦会自动执行认证，认证类型等同于区域0。对于本例，由于虚链路尚未启用认证，因此通过虚链路根本接收不到OSPF路由更新。在路由器 B、C 上开启 OSPF debug 功能，即可观察到这一情况。
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可在虚拟路上启用与区域0类型相同的OSPF认证方法（详见2.17节和2.20节），或明确配置 NULL 认证来解决上述问题。修改路由器 B、C 的配置，在虚链路上启用OSPF NULL 认证。
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验证


验证所有OSPF路由是否已在OSPF路由进程域内传播。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证 area virtual-link 命令所含 transit-area-id（穿越区域 ID）参数是否配置正确。


步骤3：
 验证 area virtual-link 命令所含 router ID（路由器 ID）参数是否配置正确。


步骤4：
 若启用OSPF简单密码认证，需验证虚链路两端所配密码是否相同。


步骤5：
 若启用 OSPF MD5 认证，需验证虚链路两端所配密钥、密码是否相同。








2.17 area transit-area-id virtual-link router-id authentication-key password









语法描述：


transit-area-id——连接两台ABR，并遭虚链路“穿心而过”的OSPF区域的区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为0～4 294 967 295 和 0.0.0.0～255.255.255.255。stub 区域不能作为穿越区域。

router-id——虚链路对端路由器的 OSPF router-ID。

password——认证密码，用于所选路由器接口或虚链路所处区域内的 OSPF认证。密码由数字和字符组成，长度为1～8位。


用途：


若在区域0内启用了简单密码认证，那么所有链路（包括虚链路）上也需启用类型相同的OSPF认证方法。本命令用在虚链路上配置简单密码认证。对于版本不低于12.0的Cisco IOS软件，在虚链路上所启用的认证类型可与区域0不同（详见2.14节）。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：虚链路上的简单密码认证








如图2-17所示，在OSPF区域0内启用了简单密码认证。我先不在虚链路上启用OSPF认证功能，以便让读者观察认证在区域0内启用，但不在虚链路上启用的效果。
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（待续）



[image: ]








[image: 图2-17 对于版本号低于12.0的Cisco IOS软件，只要区域0内启用了OSPF 认证，在虚拟链路上也需启用类型相同的认证方法]




图2-17 对于版本号低于12.0的Cisco IOS软件，只要区域0内启用了OSPF 认证，在虚拟链路上也需启用类型相同的认证方法



验证区域0内是否启用了OSPF认证。
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在区域0内启用OSPF认证时，相应的认证类型会作用于归属区域0的所有路由器接口（链路），虚链路自然也包括在内。只要OSPF认证类型或密码不匹配，区域0内的OSPF路由器便会丢弃来自邻居的所有路由更新。由于虚链路被视为隶属于区域0，因此通过虚链路通告的路由更新都将被丢弃。观查路由器B的IP路由表可对此便一目了然。
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路由器B学到了由路由器A通告的路由，但学不到由路由器C通告的路由。应在虚链路上启用 OSPF 简单密码认证，以便路由器 B、C 间交换 OSPF 路由更新。还可以用2.14节～2.16节所介绍的命令，在虚拟链路上启用其他类型的OSPF认证方法。对于本例，我将在虚电路上启用与区域 0 类型相同的 OSPF 认证方法。为了演示对于不同链路，所使用的 OSPF 认证密码也可以不同，我在虚链路上设置“与众不同”的OSPF 认证密码。读者需要牢记的是，公共链路两端的密码必须相同。修改路由器 B、C的配置，在虚拟链路上开启简单密码认证，密码为bosco。
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注意，由于虚链路隶属于区域0，因此在路由器C上，配置了area 0 authentication命令。


验证


验证虚链路上的OSPF认证功能启用与否。
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验证所有OSPF路由是否已在OSPF路由进程域内传播。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证area virtual-link命令所含transit-area-id（穿越区域ID）参数是否配置正确。


步骤3：
 验证 area virtual-link 命令所含 router ID（路由器 ID）参数是否配置正确。


步骤4：
 若启用 OSPF MD5 认证，需验证虚链路两端所配密钥、密码是否相同。










2.18 area transit-area-id virtual-link router-id dead-interval seconds









语法描述：


transit-area-id——连接两台ABR，并遭虚链路“穿心而过”的OSPF区域的区域ID。既可以输入十进制数，也可以输入IP地址，取值范围分别为0～4 294 967 295 和 0.0.0.0～255.255.255.255。stub 区域不能作为穿越区域。

router-id——虚链路对端路由器的 OSPF router-ID。

seconds——若在 dead interval 时间段内未收到 OSPF 邻居发送的 hello 数据包，OSPF路由器就会将该OSPF邻居路由器的状态置为失效（down）状态。取值范围为1～8192秒。默认值是40秒。


用途：


只要能从OSPF邻居收到Hello数据包，OSPF路由器（接收hello数据包的路由器）便会认定其为有效 OSPF 邻居。OSPF 路由器会利用 dead interval 参数，来确定其OSPF 邻居的失效时间。若 OSPF 路由器在 dead interval 时间段内未能从其 OSPF 邻居接收到Hello数据包，便会将该OSPF邻居路由器的状态置为失效状态。默认情况下， dead interval 值为 Hello interval 值的 4 倍。前值一定大于后值。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：修改通过虚链路发送的 OSPF hello数据包所含的 router dead interval字段值1










1
 译者注：原文的标题是“Configuration Example: Modifying the Dead Interval Over a Virtual Link”。直译为“修改虚链路上的 dead interval值”，译文酌改。

按图 2-18 所示的网络拓扑配置路由器，观察通过虚链路发送的 OSPF hello 数据包所含的各种默认计时器值。然后，我会试着调整 OSPF路由器（所发 Hello 数据包）的 dead interval（字段）值。
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（待续）
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[image: 图2-18 在OSPF 虚链路两端的路由器上，需设有相同的dead interval值]




图2-18 在OSPF 虚链路两端的路由器上，需设有相同的dead interval值



验证虚链路是否处于有效状态，所有OSPF路由是否在OSPF路由进程域内传播。
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由 show ip ospf virtual-links
 命令的输出可知，默认的 hello interval 值为 10 秒，默认的 dead interval 值为 40 秒。修改路由器 B 的配置，将其（所发 hello 数据包内的） dead interval（字段）值更改为 41 秒，路由器 C 的配置不做修改。
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验证虚链路是否仍处于有效状态。
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由 show ip ospf virtual-links
 命令的输出可知，虚链路处于有效状态（UP）。检查OSPF路由的通告情况。



[image: ]






路由器B学得了由路由器A通告的路由，但学不到由路由器C通告的路由。由于路由器 B、C 上所配的 dead interval值不匹配，因此两者不会通过虚链路交换路由。修改路由器 C 的 dead interval 值，令其与路由器 B 的值匹配。
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验证


验证路由器 B、C 的 dead interval 值是否匹配。
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验证所有的OSPF路由是否已在OSPF路由进程域内传播。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证 area virtual-link 命令所含 transit-area-id（穿越区域 ID）参数是否配置正确。


步骤3：
 验证 area virtual-link 命令所含 router ID（路由器 ID）参数是否配置正确。


步骤4：
 在虚链路两端的路由器上，验证所配的 dead interval 值。










2.19 area transit-area-id virtual-link router-id hello-interval seconds









语法描述：


transit-area-id——连接两台ABR，并遭虚链路“穿心而过”的OSPF区域的区域 ID。既可以输入十进制数，也可以输入 IP 地址，取值范围分别为 0～4 294 967 295和0.0.0.0～255.255.255.255。stub区域不能作为OSPF穿越区域。

router-id——虚链路对端路由器的 OSPF router-ID。

seconds——通过虚链路发送的OSPF hello数据包所含的hello interval字段值，单位为秒。取值范围为1～8192秒。默认值为10秒（对于非广播多路访问网络（NBMA），其默认值为30秒）。


用途：


OSPF进程启动之初，OSPF路由器之间会互发hello数据包，以建立OSPF邻接关系。邻接关系一经建立，OSPF路由器则将hello数据包的收发作为保活（keepalive）机制，来测定虚链路对端的邻居是否仍然有效。hello interval 值应低于 dead interval 值（详见命令2.18）。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：修改通过虚链路发送的 OSPF hello 数据包所含的 hello interval 字段值








按图 2-19 所示的网络拓扑配置路由器，观察通过虚链路发送的 OSPF hello 数据包所含的各种默认计时器值。然后，我会试着调整OSPF路由器（所发hello数据包）的hello interval（字段）值。



[image: 图2-19 在OSPF 虚链路两端的路由器上，需设有相同的hello interval值]




图2-19 在OSPF 虚链路两端的路由器上，需设有相同的hello interval值
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（待续）
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验证虚链路是否处于有效状态，所有OSPF路由是否已在OSPF路由进程域内传播。
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由 show ip ospf virtual-links
 命令的输出可知，hello interval 默认值为 10 秒，dead interval 默认值为 40 秒。修改路由器 B 的配置，将 hello interval 值更改为 11 秒，而路由器C的配置不做改动。
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验证虚链路是否仍处于有效状态。
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由 show ip ospf virtual-links
 命令的输出可知，虚链路仍处于有效状态（UP）。检查OSPF路由的通告情况。
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路由器B学到了由路由器A通告的路由，但学不到由路由器C通告的路由。因路由器 B 上所配的 hello interval 值与路由器 C 的值不匹配，故两者不可能通过虚链路交换路由。更改路由器 C 的 hello interval 值，令其与路由器 B 的值匹配。
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验证


验证路由器 C 上所配的 hello interval 值与路由器 B 的值是否匹配。
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验证所有OSPF路由是否已在OSPF路由进程域内传播
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证 area virtual-link 命令所含 transit-area-id（穿越区域 ID）参数是否配置正确。


步骤3：
 验证 area virtual-link 命令所含 router ID（路由器 ID）参数是否配置正确。


步骤4：
 在虚链路两端的路由器上，验证所配的 hello interval 值。










2.20 area transit-area-id virtual-link router-id message-digest- key key-id md5 password









语法描述：


transit-area-id——连接两台ABR，并遭虚链路“穿心而过”的OSPF区域的区域 ID。既可以输入十进制数，也可以输入 IP 地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。stub 区域不能作为穿越区域。

router-id——虚链路对端路由器的 OSPF router-ID。

key-id——用于加密密码的密钥。其强度为 1～255 位。虚链路两端必须使用相同的密钥和密码。

password——密码。用于所选接口或虚链路所处区域内的OSPF认证。密码由数字和字符组成，长度为1~8位。


用途：


若在区域0内启用了MD5认证，那么所有虚链路上也需启用类型相同的OSPF认证方法方法。本命令的作用是：在虚链路上配置 OSPF MD5 认证。对与版本不低于 12.0的Cisco IOS软件，虚链路所使用的认证方法可以有别于区域0（详见2.15节）。


初始 Cisco IOS 软件版本：11.0







配置示例1：虚链路上的MD5认证








如图2-20所示，在区域0内待启用MD5认证。我先不在虚链路上启用OSPF认证功能，以便观察在区域0内启用认证，但在虚链路上不启用认证的效果。



[image: 图2-20 对于版本号低于12.0的 Cisco IOS 软件，若在区域0中启用了 MD5认证，则在虚链路上也须启用类型相同的OSPF认证方法]




图2-20 对于版本号低于12.0的 Cisco IOS 软件，若在区域0中启用了 MD5认证，则在虚链路上也须启用类型相同的OSPF认证方法
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（待续）
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验证在区域0内是否已启用了OSPF认证功能。
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（待续）
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在区域0内启用OSPF认证时，所选用的认证方法会生效于归属区域0的所有路由器接口，虚链路自然也在其列。若认证类型或密码不匹配，OSPF路由器会丢弃接收自区域0内邻居路由器的所有路由更新。由于虚链路也隶属于区域0，因此OSPF路由器会丢弃通过虚链路接收到的路由更新。观察路由器B的IP路由表，便可验证我的观点。
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路由器B学到了由路由器A通告的路由，却学不到由路由器C通告的路由。在虚链路上开启MD5认证，OSPF路由更新便能在路由器B、C之间交换了。还可以用命令2.14、2.15或2.16，在虚拟链路上启用其他类型的OSPF认证方法。对于本例，用于虚链路的OSPF认证方法与区域0所用相同。为了演示对于不同链路，所使用的OSPF认证密码可以不同，我在虚链路上使用“与众不同”OSPF认证密码。不过，公共（同一条）链路两端的密码和密钥必须相同。修改路由器 B、C 的配置，使用 key 2和密码bosco，在虚链路上启用MD5认证。
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（待续）
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请注意，由于虚链路隶属于区域0，因此在路由器C上配置了area 0 authentication message-digest命令。


验证


验证在虚链路上是否已启用了消息摘要（MD5）认证。
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验证所有OSPF路由是否已在OSPF路由进程域内传播。
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（待续）
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配置示例2：更改密钥和密码








出于安全性考虑，应定期更换密钥和密码。使用“明码”认证，更改密码会导致OSPF邻接关系中断，邻接关系会从更改链路一端路由器接口的认证密码时中断，直至更改完对端链路路由器接口的认证密码。使用MD5认证，则可在链路上保留旧密钥、旧密码的同时，配置新密钥、新密码。在链路对端配妥新密码和新密钥之前，会继续沿用旧密码、旧密钥。现更改路由器B和C间虚链路上的OSPF认证密钥和密码。在路由器B的虚链路上添加一个新密码和一个新密钥，请观察只在虚链路一端配置新密钥、新密码的情况。
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查看只在虚链路一端添加新密钥、新密码后的效果。
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由 show ip ospf virtual-links
 命令的输出可知，路由器 B 可同时使用两个密钥执行OSPF认证。在路由器C上配置新密钥、新密码的同时，仍然保留旧密钥、旧密码。
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验证路由器C是否可以用新密钥、新密码执行认证。
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现删除路由器B、C上的旧密钥、旧密码。
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验证


验证在虚链路上是否只使用新密钥、新密码执行OSPF认证。
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证 area virtual-link
 命令所含 transit-area-id（穿越区域 ID）参数是否配置正确。


步骤3：
 验证 area virtual-link
 命令所含 router ID（路由器 ID）参数是否配置正确。


步骤4：
 验证虚链路两端路由器设置的新密钥、新密码是否相同。








2.21 area transit-area-id virtual-link router-id retransmit-interval seconds









语法描述：


transit-area-id——连接两台ABR，并遭虚链路“穿心而过”的OSPF区域的区域 ID。既可以输入十进制数，也可以输入 IP 地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。stub 区域不能作为穿越区域。

router-id——虚链路对端路由器的 OSPF router-ID。

seconds——取值范围为1～8192秒。默认值为5秒。


用途：


当OSPF路由器跨虚链路通告LSA（链路状态通告）时，会将相关LSA添加进相应虚链路的重传列表。已发出的LSA在获得邻居路由器的之前，OSPF路由器会定期重传。重传之前的等待时间被称为retransmit-interval（重传时间间隔），单位为秒。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：更改通过虚链路发送的LSA的retransmit-interval值








先按图2-21所示的网络拓扑配置路由器，并观察通过OSPF虚链路传送的LSA的各种默认计时器值。然后，我会试着调整通过虚链路发送的 LSA的 retransmit- interval值。



[image: 图2-21 retransmit interval（重传时间间隔）是指OSPF路由器重传未经确认的LSA之前的等待时间]




图2-21 retransmit interval（重传时间间隔）是指OSPF路由器重传未经确认的LSA之前的等待时间
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（待续）
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验证虚链路是否处于活跃状态，所有OSPF路由是否已在OSPF路由进程域内传播。
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由以上输出可知，retransmit interval 的默认值为 5 秒。修改路由器 B 的配置，将该值更改为6秒，路由器C的配置则不做改动。
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观察虚链路是否仍处于活跃状态。
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由以上输出可知，虚链路处于活跃状态（UP）。检查虚链路两端的路由器是否能够交换OSPF路由。
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由以上输出可知，路由器 B 学到了由路由器 A、C 通告的路由。与 hello interval值（详见 2-19 节）和 dead interval 值（详见 2.18 节）不同，虚链路两端的路由器无需配置相同的 retransmit interval 值。


验证


在路由器 C 上验证新配的 retransmit interval 值是否已经生效。
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验证所有OSPF路由是否已在OSPF路由进程域内传播。
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（待续）
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验证


可执行show ip ospf virtual-links命令，来验证虚链路上所配的retransmit interval值。
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的 OSPF 邻接关系。


步骤2：
 验证 area virtual-link
 命令所含 transit-area-id（穿越区域 ID）参数是否配置正确。


步骤3：
 验证 area virtual-link
 命令所含 router ID（路由器 ID）参数是否配置正确。


步骤4：
 执行 show ip ospf virtual-links
 命令，验证虚链路上所设的 retransmit interval值是否为预期值。

































第3章 Auto Cost













3.1 auto-cost reference-bandwidth bandwidth









语法描述：


bandwidth——参考带宽值，计算OSPF路由开销时使用。取值范围为 1～4 296 967 Mbit/s。默认值为100Mbit/s。


用途：


默认情况下，路由器接口OSPF开销值的计算公式为：108
 /接口带宽值1
 。表3-1所列为各类路由器接口的OSPF开销值。若OSPF路由器接口带宽高于100Mbit/s，则不建议使用默认OSPF开销值。在这种情况下，OSPF将无法区分带宽高于或等于100Mbit/s的路由器接口的OSPF开销值（都为1）。在OSPF路由器上执行本命令，可全局性地更改（该路由器上所有接口的）OSPF参考带宽值，从而让OSPF“统一调整”针对每一个接口计算出的OSPF开销值。要想调整个别接口的OSPF开销值，请执行ip ospf cost命令（详见19.5节）。我不建议使用接口配置模式命令ip ospf cost。


1
 译者注：原文是“By default, OSPF calculates the cost of an interface by dividing the bandwidth of the interface into 100,000,000.”


表3-1 各类路由器接口的默认OSPF开销值
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续表


[image: ]







始见于 Cisco IOS 软件版本：
 11.2






配置示例：全局性修改OSPF接口的开销值








为了让读者弄清各类路由器接口的 OSPF 开销值，我先使用默认参考带宽值100 000 000，来配置图 3-1 所示的 OSPF 路由器。



[image: 图3-1 基于接口带宽的OSPF开销值]




图3-1 基于接口带宽的OSPF开销值
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（待续）
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验证路由器A、B、C间的OSPF邻接关系是否正常。



[image: ]






观察路由器A、B、C的路由表，确定路由的OSPF开销值。
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（待续）
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对于出现在 IP 路由表中的每条 OSPF 路由，都会有两个数字来表示其开销值。试举一例，在路由器C的IP 路由表中包含一条通往目的网络1.1.1.1的路由表项，如下所示：
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（中括号内的）第一个数字110所指为该OSPF路由的管理距离值。若路由器通过多种IP路由协议学得通往同一目的网络的多条路由，便会利用管理距离值来判定路由的优劣1
 。路由器会将管理距离值最低的路由视为最优路由。第二个数字75表示路由器 C（利用 OSOF 路由协议）将目的地址为 1.1.1.1 的数据包转发至路由器 A loopback0接口的开销值。该值由路由器B、C间串行链路的OSPF开销值、路由器A、B间的以太网链路OSPF开销值，以及路由器A的loopback接口OSPF开销值累加而成。执行 show ip ospf interface
 命令是将相关路由器接口作为参数，便可获知各个接口（各条链路）的OSPF开销值。先来了解一下路由器B、C间串行链路的OSPF开销值，如下所示：


1
 译者注：原文是“The administrative distance is used if the router is learning about the same route from more than one IP routing protocol.”译文酌改。
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该链路的OSPF开销值为64。现在，再来查看一下路由器A、B间以太网链路的OSPF开销值。
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最后，看一下路由器 A loopback0 接口的 OSPF 开销值。



[image: ]






以上三条链路（接口）的OSPF开销值分别是64、10、1，总开销值为75。

由于默认带宽参考值为100 000 000，因此10M以太网链路的OSPF开销值为100 000 000/ 10 000 000=10。根据定义，loopback 接口的 OSPF 开销值为 1。可问题出在为什么串行接口的OSPF开销值为64呢？在上述配置中，串行链路的时钟速率被设置为了64 000，难道其 OSPF 开销值不应等于 100 000 000/64 000=1 562 吗？虽然该串行接口的时钟速率被设置为了 64 000，但其带宽并非 64 000bit/s，执行 show interfaces 命令，观察接口属性便可看出其中端倪。
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由以上输出可知，该串行链路的带宽按 T1 链路计算，即 1 544 000bit/s。可据此计算出其 OSPF 开销值：100 000 000/1 544 000=64。在路由器 B、C 上，执行bandwidth
 命令，修改串行接口的OSPF开销值。
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再看一下路由器B串行接口的带宽值。
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观察路由器C的路由表，以了解OSPF路由的开销值是否已被更新。
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更改路由器的OSPF默认参考带宽值，将10M以太网链路的OSPF开销值改为50。

读者应该知道，计算路由器接口OSPF开销值的公式是：
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调整过路由器的OSPF默认参考带宽值之后，得到下面这个公式：
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这样一来，路由器的OSPF默认参考带宽值变为了500Mbit/s。
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设置新OSPF默认参考带宽值时，路由器会给出以下提示信息：
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验证


验证OSPF路由器是否已启用新默认参考带宽值，执行OSPF开销计算。
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（待续）
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请注意，loopback接口的OSPF开销值仍然为1，未作改动。


故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的邻接关系。


步骤2：
 验证是否在隶属于同一 OSPF区域内的所有 OSPF路由器上，都配置了相同的OSPF参考带宽值。OSPF区域不同，OSPF参考带宽值也不必相同。













第4章 生成默认路由













4.1 default-information originate









语法描述：


该命令不含任何参数。


用途：


让 OSPF 将默认路由 0.0.0.0 通告进 OSPF 路由进程域。仅当本机 IP 路由表中存在路由 0.0.0.0 时，执行本命令才会让OSPF通告默认路由。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：将默认路由通告进OSPF路由进程域








按图4-1所示网络拓扑，配置路由器，配置代码如下所示。



[image: 图4-1 将默认路由通告进OSPF路由进程域的OSPF路由器将成为ASBR（自治域边界路由器）]




图4-1 将默认路由通告进OSPF路由进程域的OSPF路由器将成为ASBR（自治域边界路由器）





[image: ]






（待续）
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验证路由器A、B间是否已建立起了OSPF邻接关系，如下所示。
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修改路由器B的配置，令其将默认路由通告进OSPF 路由进程域。
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查看路由器A的路由表，验证默认路由是否被通告进了OSPF路由进程域。
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（待续）
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路由器B并未通告默认路由，因为默认路由尚未在路由器B的路由表中“露面”。在路由器B上设置静态默认路由。静态默认路由一旦设置，路由器B就应该就将其通告给路由器A。



[image: ]







验证


检查路由器 B IP 路由表中是否包含了静态默认路由。
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验证路由器A是否收到了默认路由。
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（待续）



[image: ]







故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证路由器间的 OSPF 邻接关系。


步骤2：
 验证通告OSPF默认路由的路由器的IP 路由表中是否包含默认路由。










4.2 default-information originate always









语法描述：


本命令的这一形式不带任何参数。


用途：
 让OSPF路由器将默认路由0.0.0.0通告进OSPF路由进程域。即便本机 IP路由表中没有路由 0/0，设有本命令的 OSPF路由器也会通告默认路由。在不带关键词always
 执行default-information
 命令，且默认路由发生翻动（flapping）的情况下，OSPF路由器将会随本机默认路由的“起落”，以“时有时无”的方式向 OSPF 路由进程域通告默认路由。带关键词 always
 执行 default-information originate
 命令时，即便默认路由发生翻动，也能最大限度地保证OSPF路由数据库的稳定性。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：无条件地将默认路由通告进OSPF路由进程域








按图4-2所示拓扑配置OSPF路由器，配置代码如下所示。



[image: 图4-2 通告OSPF 默认路由的路由器将成为ASBR。设有default-information originate always命令的OSPF路由器会无条件地通告默认路由]




图4-2 通告OSPF 默认路由的路由器将成为ASBR。设有default-information originate always命令的OSPF路由器会无条件地通告默认路由
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验证路由器A、B间是否已建立起了OSPF邻接关系，如下所示。



[image: ]






修改路由器B的配置，令其无条件地将默认路由通告进OSPF域。



[image: ]







验证


验证默认路由是否在路由器B的路由表中现身。
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路由器B的路由表并未包含默认路由。验证路由器A是否收到了默认路由。
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故障排除


只要OSPF路由器间建立起了OSPF邻接关系，本命令应该会生效。










4.3 default-information originate metric cost















4.4 default-information originate always metric cost









语法描述：


cost——待通告外部默认路由的度量（metric）值。取值范围为 0～16 777 214。默认值为1。


用途：
 为通告进OSPF路由进程域的外部默认路由设置OSPF开销值。本命令的第一种形式只会让 OSPF 路由器在本机路由表里包含默认路由的情况下，才向 OSPF路由进程域内通告默认路由。本命令的第二种形式则会让 OSPF 路由器无条件地向OSPF路由进程域内通告默认路由。若多台OSPF路由器同时向OSPF路由进程域内通告默认路由，接收默认路由器的路由器则要用度量（metric）值来判定默认路由的优劣。度量（metric）值最低的OSPF默认路由被视为最佳路由。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：将默认路由无条件地通告进OSPF路由进程域








按图4-3所示拓扑配置OSPF路由器，配置代码如下所示。



[image: 图4-3 通告OSPF默认路由的路由器将成为ASBR，OSPF默认路由的开销值为1]




图4-3 通告OSPF默认路由的路由器将成为ASBR，OSPF默认路由的开销值为1
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验证路由器A、B间是否已建立起了OSPF邻接关系。
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修改路由器B的配置，令其将默认路由无条件注入OSPF路由进程域。
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验证路由器B的IP路由表中是否存在默认路由。
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由以上输出可知，路由器B的路由表中没有默认路由。验证路由器A是否收到了默认路由。
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（待续）
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由路由器AOSPF默认路由的路由表表项可知，其默认开销值为1。修改路由器B的配置，将其所通告的默认路由的开销值设置为15。
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验证


验证默认路由的开销值是否发生了改变。
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的邻接关系。


步骤2：
 执行该命令时只要包含了always
 关键字，就应该能够起到预期效果。


步骤3：
 若未含always
 关键字，请验证待默认路由是否在通告默认路由的OSPF路由器的IP路由表内“露面”。










4.5 default-information originate metric-type type















4.6 default-information originate always metric-type type









语法描述：


type——其值为1或2。type1路由1
 的开销值等于经过重分发路由的外部开销值，加上OSPF开销值。type2路由的开销值即为经过重分发路由的外部开销值。默认情况下，经过重分发的OSPF路由都以type2路由的形式“露面”。


1
 译者注：这种路由的全称应该为“OSPF 外部type1路由”。


用途：
 ASBR 将路由重分发进 OSPF 路由进程域时，会为其分配一个度量值，用来表示ASBR将数据包转发至与该路由相对应的目的网络的“代价”。如图4-4所示，OSPF默认路由的外部开销值为1。该值是ASBR分配给默认路由的开销值（详见4.3节、4.4节）。若默认路由以type 2（默认类型）的形式通告进OSPF 路由进程域，则其开销值对域内的每台OSPF路由器来说，都应为1。若默认路由以type 1的形式通告进OSPF路由进程域，则其开销值应等于将数据包转发至ASBR的OSPF内部开销值，加上ASBR所设置的外部开销值。在OSPF 路由进程域内，若OSPF路由器有多条通往ASBR的路径，且从多条路径收到了以type 2形式通告的默认路由，那么其收到的各条默认路由应具有相同的OSPF开销值。若从多条路径收到了以type1形式通告的默认路由，那么OSPF路由器会确定通往ASBR的最佳路径（并“顺”着这条最佳路径转发匹配默认路由的数据包）。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：设置默认路由的OSPF度量类型








按图4-4所示的网络拓扑配置OSPF路由器，代码如下所示。



[image: 图4-4 通告OSPF 默认路由的路由器将成为ASBR。OSPF 外部 type1路由的开销值等于：将数据包转发至ASBR的OSPF 内部开销值，加上路由的外部开销值。OSPF 外部 type2路由的开销值仅包括路由的外部开销值]




图4-4 通告OSPF 默认路由的路由器将成为ASBR。OSPF 外部 type1路由的开销值等于：将数据包转发至ASBR的OSPF 内部开销值，加上路由的外部开销值。OSPF 外部 type2路由的开销值仅包括路由的外部开销值
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验证路由器A、B间是否已建立起了OSPF邻连关系，如下所示。
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修改路由器B的配置，令其将默认路由无条件地注入OSPF路由进程域。



[image: ]






验证路由器B的IP 路由表是否包含默认路由。
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（待续）
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路由器B的IP路由表并未包含默认路由。验证路由器A是否收到了默认路由。
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由以上输出可知，OSPF 默认路由的默认开销值为1，其外部路由类型为type 2（默认类型）。该 type 2 路由的开销值不包括那条以太网链路的开销值，路由器 A 正是通过该以太网链路将数据包转发至 ASBR。修改路由器 B 的配置，让默认路由以 type 1路由的形式通告。
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验证


验证默认路由的度量类型是否发生了变化。
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现在，默认路由的开销值等于外部开销值（1）加内部OSPF开销值（10），总计为11。


故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的邻接关系。


步骤2：
 执行该命令时只要包含了always
 关键字，就应该能够起到预期效果。


步骤3：
 若未含always
 关键字，请验证待通告默认路由的OSPF路由器的IP路由表是否包含了默认路由。













第5章 为经过重分发的路由设置默认度量













5.1 default-metric cost









语法描述：


cost———路由的外部开销值，分配给重分发进OSPF的路由。取值范围为1～4 294 967 295。重分发进OSPF的BGP路由的默认度量（metric）值为1。其他任何路由协议的路由只要重分发进OSPF，其默认度量值一律为20。


用途：


对于重分发进OSPF的路由，若未通过redistribute
 命令为其分配度量值，则可用本命令为其分配OSPF开销值。对于已通过redistribute
 命令分配过度量值的路由来说，default-metric
 命令对其不会有任何影响。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：为经过重分发的路由设置默认开销值








如图5-1所示，路由器B通过EIGRP从路由器C接收路由3.3.3.0/24和10.1.1.4/30。起初，在将这两条EIGRP路由重分发进OSPF时，为其赋予了默认度量值20。redistribute
 命令的用法请见本书第14章。



[image: 图5-1 经过重分发的BGP路由的OSPF默认度量（metric）值为1，经过重分发的其它路由协议的路由，其OSPF默认度量值一律为20]




图5-1 经过重分发的BGP路由的OSPF默认度量（metric）值为1，经过重分发的其它路由协议的路由，其OSPF默认度量值一律为20
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（待续）
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验证路由器A、B、C间是否已建立起了OSPF邻接关系，如下所示。
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验证路由器B、C间是否已建立起了EIGRP邻接关系。
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验证路由器B是否收到了由路由器C通告的路由3.3.3.0/24。
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（待续）
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检查路由器A的路由表，验证重分发进OSPF的路由的默认开销值。
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经过重分发的EIGRP路由的开销值或度量值为20。由于此类路由以type 2路由的形式重分发（默认的重分发方式），因此其开销值并未包括通过以太网链路将数据包转发至ASBR的开销。修改路由器B的配置，为经过重分发的EIGRP 路由分配开销值55。
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验证


验证经过重分发的EIGRP路由的开销值是否为55。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证路由器之间是否建立起了 OSPF 邻接关系。


步骤2：
 验证经过重分发的路由是否在IP路由表中“露面”。













第6章 管理距离













6.1 distance administrative-distance









语法描述：


administrative-distance——OSPF 路由的管理距离值，对本机路由表内所有OSPF路由生效。OSPF路由的默认管理距离值为110。


用途：
 若路由器从不同路由协议学得多条通往同一目的网络的路由，便会根据路由的管理距离值来选择最优路由。只有最优路由才会在IP路由表中现身。最优路由即为管理距离值最低的路由。各种IP路由协议的默认管理距离值如下所示。


connected
 ——0


static
 ——1


EBGP
 ——20


EIGRP
 ——90


IGRP
 ——100


OSPF
 ——110


IS-IS
 ——115


RIP
 ——120


IBGP
 ——200


始见于 Cisco IOS 软件版本：
 10.0






配置示例：调整管理距离值，影响路由器对最优路由的选择








如图6-1所示，路由器B通过OSPF从路由器A、通过EIGRP从路由器C同时收到了通往目的网络3.3.3.0/24的路由。由于EIGRP的管理距离值低于OSPF，因此路由器B将EIGRP路由安装进了路由表。本例将用路由器A、C上的loopback接口地址来模拟经OSPF和EIGRP 通告的路由。我在路由器 A 的 loopback1 接口上配置了 ip ospf network point-to-point
 命令（其用途详见19.17节），让与该接口地址相对应的路由以24位而非32位掩码的形式传播。



[image: 图6-1 当路由器通过两种不同路由协议学得通往同一目的网络的多条路由时，会根据路由的管理距离值来选择最优路由]




图6-1 当路由器通过两种不同路由协议学得通往同一目的网络的多条路由时，会根据路由的管理距离值来选择最优路由
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（待续）
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验证路由器A、B间是否已建立起了OSPF邻接关系。
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验证路由器B、C是否已建立起了EIGRP关系。
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验证路由器B是否已将从路由器C学得的EIGRP路由3.3.3.0/24安装进了IP路由表。
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（待续）
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修改路由器 B 的配置，将所有 OSPF 路由的管理距离值设置为 80。由于此值低于EIGRP路由的管理距离值（90），因此路由器B会将OSPF 路由3.3.3.0/24安装进IP 路由表。



[image: ]







验证


验证路由器B是否已将OSPF 路由3.3.3.0/24安装进了IP 路由表。



[image: ]







故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证路由器间的 OSPF 邻接关系。


步骤2：
 验证distance
 命令所配的管理距离值是否正确。


步骤3：
 执行 show ip route
 命令，验证 OSPF 路由的管理距离值。










6.2 distance administrative-distance source-ip-address source-ip-mask















6.3 distance administrative-distance source-ip-address source-ip-mask access-list-number









语法描述：


administrative-distance——路由的管理距离值，对本机路由表内所有OSPF 路由生效。OSPF 路由的默认管理距离值为110。

source-ip-address——OSPF路由来源的IP地址（通告OSPF路由的路由器的IP地址）。对于OSPF路由，路由来源的地址即为（通告其的OSPF路由器的）OSPF Router-ID。

source-ip-mask———OSPF 路由来源的IP地址掩码。

access-list-number———标准 IP访问列表号。OSPF路由器会根据 ACL，对学自 OSPF 路由来源的“特定”路由的管理距离值进行修改。访问列表号的取值范围为1～99和1300～1999。


用途：
 若路由器从不同路由协议学得多条通往同一目的网络的路由，便会根据路由的管理距离值来选择最优路由。只有最优路由才会在 IP 路由表内现身。最优路由即为管理距离值最低的路由。各种IP路由协议的默认管理距离值如下所示。


connected
 ———0


static
 ———1


EBGP
 ———20


EIGRP
 ———90


IGRP
 ———100


OSPF
 ———110


IS-IS
 ———115


RIP
 ———120


IBGP
 ———200

命令6.2的作用是修改学自“特定”路由来源的所有路由的管理距离值，“特定路由来源”是指匹配此命令所含source-ip-address +source-ip-mask参数的OSPF路由器的OSPF router-id。命令6.3则用来修改由“特定”路由来源通告的“特定”路由的管理距离值。“特定”路由是指匹配此命令所含ACL参数（所引用的IP地址/掩码对）的OSPF路由。


始见于 Cisco IOS 软件版本：
 10.0






配置示例1：调整学自特定OSPF邻居的所有路由的管理距离值








如图6-2所示，路由器B通过OSPF从路由器A、通过EIGRP从路由器C同时收到通往目的网络3.3.3.0/24的路由。由于EIGRP的管理距离值低于OSPF，因此路由器B会将EIGRP路由安装进路由表。路由器A、C上的loopback接口地址分别用来模拟通过OSPF和EIGRP通告的路由。我在路由器A的loopback1接口上配置了ip ospf network point-to-point 命令（详见 19.17 节），让与该接口地址相对应的路由以24位而非32位掩码的形式传播。



[image: 图6-2 可根据邻居路由器的OSPF router-ID来修改（由其通告的）OSPF 路由的管理距离值]




图6-2 可根据邻居路由器的OSPF router-ID来修改（由其通告的）OSPF 路由的管理距离值
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（待续）
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验证路由器A、B间是否已建立起了OSPF邻接关系。
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验证路由器B、C间是否已建立起了EIGRP邻接关系。
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验证路由器B是否已将从路由器C学得的EIGRP路由3.3.3.0/24安装进了IP路由表。
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修改路由器B的配置，将所有学自邻居172.16.1.1的OSPF路由的管理距离值设置为 80。因该值小于 EIGRP 的管理距离值（90），故路由器 B 应该会将 OSPF 路由3.3.3.0/24 安装进 IP 路由表。在 router OSPF 配置模式中运用 distance 命令时，其参数source-ip-address（路由来源IP地址）是指（通告路由的OSPF路由器的）OSPF router-ID。路由来源掩码格式为逆向子网掩码格式。因此，若设置学自路由器A的OSPF路由的管理距离，命令中的 source-ip-address /source-ip-mask 参数应记为 1.1.1.1/0.0.0.0。
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验证


验证OSPF 路由3.3.3.0/24是否已“进驻”了路由器B的IP路由表。
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（待续）
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配置示例2：调整学自特定OSPF邻居的特定路由的管理距离值








修改路由器B的配置，调整OSPF路由3.3.3.0/24的管理距离值，而路由1.1.1.1/32仍保持 OSPF 路由的默认管理距离值 110。执行 show ip ospf
 命令，可获知路由器 A的 OSPF router-ID。
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验证


验证OSPF路由1.1.1.1和3.3.3.0/24的管理距离值是否前者保持不变，后者已经改变。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证路由器间的 OSPF 邻接关系。


步骤2：
 验证distance
 命令的administrative-distance参数值是否正确。


步骤3：
 OSPF 路由来源的 IP 地址是指通告路由的 OSPF 路由器的 OSPF router-ID。确保本命令引用了正确的 OSPF router-ID。


步骤4：
 检查source-ip-mask参数的格式是否为逆向掩码格式。


步骤5：
 检查访问列表的语法，检查distance命令所引用的访问列表是否正确。








6.4 distance ospf external administrative-distance















6.5 distance ospf inter-area administrative-distance















6.6 distance ospf intra-area administrative-distance









语法描述：


administrative-distance———路由的管理距离值，对本机路由表内的 OSPF 外部、区域间或区域内路由生效。OSPF路由的默认管理距离值为110。


用途：
 若路由器从不同路由协议学得多条通往同一目的网络的路由，便会根据路由的管理距离值来选择最优路由。只有最优路由才会在IP路由表内现身。最优路由即为管理距离值最低的路由。各种IP路由协议的默认管理距离值如下所示。


connected
 ———0


static
 ———1


EBGP
 ———20


EIGRP
 ———90


IGRP
 ———100


OSPF
 ———110


IS-IS
 ———115


RIP
 ———120


IBGP
 ———200

OSPF 路由分三类：外部（又又 type 1 和 type 2 之分）、区域间和区域内路由。外部路由是指重分发进OSPF的路由。区域内路由是指通向路由器所在区域内网络的路由；区域间路由是指通向路由器所在区域以外网络的路由。可用命令 6.4～6.6，来更改以上三类OSPF路由之一的管理距离值。


始见于 Cisco IOS 软件版本：
 11.1






配置示例：根据路由类型，调整OSPF路由的管理距离








如图6-3所示，路由器A从路由器B收到了两条OSPF外部路由，这两条路由原本是EIGRP路由，由路由器B重分发进了OSPF1
 。路由器A还从路由器B收到了OSPF区域间和区域内路由各一条。


1
 译者注：原文是“In Figure 6-3, Router A is receiving two OSPF external routes from the redistribution of EIGRP on Router B.”



[image: 图6-3 OSPF 路由分三类：区域间、区域内和外部路由]




图6-3 OSPF 路由分三类：区域间、区域内和外部路由
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（待续）
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验证路由器A、B间是否已经建立起了OSPF邻接关系，如下所示。



[image: ]






验证路由器B、C间是否已建立起了EIGRP邻接关系。
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验证路由器A是否学到了各类OSPF路由。
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修改路由器A的配置，将OSPF 区域间、区域内以及外部路由的管理距离值分别设置为60、70、50。



[image: ]







验证


验证各类OSPF路由是否附着了我所“安排”的管理距离值。
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证路由器间的 OSPF 邻接关系。


步骤2：
 验证 distance ospf
 命令的 administrative-distance 参数值是否正确，验证 administrative-distance参数值（管理距离值）是否被赋予了相应类型的OSPF路由。















第7章 用distribute-list过滤路由













7.1 distribute-list access-list-number in









语法描述：


access-list-number———标准IP访问列表号1
 ，路由器可藉此来防止某些学自OSPF路由协议的路由“进驻”IP路由表。访问列表号的取值范围为 1～99 和 1300～2699。


1
 译者注：原文是“Standard IP access number”“标准 IP 访问号”。


用途：
 不准路由器将某些学自OSPF的路由安装进IP路由表。对于未被安装进IP路由表的OSPF路由，路由器也仍会将其存储进OSPF数据库，并通告给OSPF邻居路由器。要想阻止某条或一组OSPF路由“进驻”路由器的IP路由表，需在网络中所有OSPF路由器上配置distribute-list。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：阻止学自OSPF的路由进驻IP路由表








在图7-1中，路由器A从路由器B收到OSPF路由2.2.2.2、3.3.3.3和4.4.4.4。路由器A、B的配置如下所示：
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（待续）



[image: 图7-1 用distribute-list/access-list来控制将什么样的路由（特定OSPF路由）从OSPF数据库“转移”进IP路由表]




图7-1 用distribute-list/access-list来控制将什么样的路由（特定OSPF路由）从OSPF数据库“转移”进IP路由表
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验证路由器A、B间OSPF邻接状态是否为FULL。
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（待续）
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验证路由器A是否从路由器B收到了OSPF路由2.2.2.2、3.3.3.3和4.4.4.4。



[image: ]






为说清本命令的用途，验证路由器A的OSPF数据库是否包含了这三条路由。
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（待续）



[image: ]






修改路由器A的配置，阻止OSPF路由2.2.2.2和3.3.3.3“进驻”其IP路由表。



[image: ]







验证


验证OSPF路由2.2.2.2和3.3.3.3是否已从路由器A的IP路由表中“退位”。这两条路由不应在路由器A的IP路由表中“露面”。
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验证路由器A的OSPF数据库是否仍然包含路由2.2.2.2和3.3.3.3。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的邻接关系。


步骤2：
 验证distribute-list
 命令所引用的访问列表号是否正确。


步骤3：
 验证访问列表的语法。


步骤4：
 执行 show ip access-lists
 access-list-number 命令，验证访问列表是否生效。比方说，对于先前的配置，若访问列表生效，输出应如下所示：
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7.2 distribute-list access-list-number in interface-type interface-number









语法描述：


access-list-number——标准IP访问列表号，路由器可藉此来防止某些学自OSPF的路由“进驻”IP路由表。访问列表号的取值范围为1～99和1300～2699。

interface-type——接口类型。与interface-number同为可选参数，distribute-list会对从本命令所引用的接口学到的OSPF路由生效。

interface-number——接口编号。


用途：
 阻止学自特定接口的OSPF路由“进驻”IP路由表。对于未被安装进IP路由表的OSPF路由，路由器也仍然会将其纳入OSPF数据库，并通告给OSPF邻居路由器。由于被过滤掉的路由（被排除在IP路由表之外的路由）仍会被存储在OSPF数据库内，因此路由器很可能会从另一个参与OSPF进程的接口收到此类路由。


始见于 Cisco IOS 软件版本：
 10.0。11.2 版本的 IOS 开始支持含 interface-type 和interface-number参数的distribute-list命令。






配置示例：阻止通过特定接口学得的OSPF路由进驻IP路由表








如图7-2所示，路由器A通过两个串行接口从路由器B接收OSPF路由2.2.2.2、3.3.3.3和4.4.4.4。首先，按图中拓扑结构配置路由器A、B，如下所示：



[image: 图7-2 用distribute-list/access-list来控制将什么样的路由（由特定接口学到的特定OSPF路由）从OSPF数据库“转移”进IP路由表]




图7-2 用distribute-list/access-list来控制将什么样的路由（由特定接口学到的特定OSPF路由）从OSPF数据库“转移”进IP路由表
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（待续）
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验证路由器A、B间OSPF邻接状态是否为FULL。
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验证路由器A是否从路由器B收到了路由2.2.2.2、3.3.3.3和4.4.4.4。
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为说清本命令的用途，验证路由器A的OSPF数据库是否包含了这三条路由。
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（待续）
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修改路由器A的配置，防止其将学自Serial0/0接口的OSPF路由2.2.2.2和3.3.3.3，将学自Serial0/1接口的路由3.3.3.3和4.4.4.4，安装进IP路由表。



[image: ]







验证


验证路由器A是否已将相关OSPF路由排除在IP路由表之外。
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路由器 A 上所设的 access-list 1 和 2 的作用是，匹配并允许路由 4.4.4.0 和 2.2.2.0；路由3.3.3.0是被两者过滤的唯一一条路由。验证路由器A的OSPF数据库是否仍然存贮着路由2.2.2.2、3.3.3.3和4.4.4.4。



[image: ]







故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的邻接关系。


步骤2：
 验证distribute-list
 命令所引用的访问列表编号及接口是否正确。


步骤3：
 验证访问列表的语法。


步骤4：
 执行 show ip access-lists
 access-list-number 命令，验证访问列表是否生效。比方说，对于先前的配置，若访问列表生效，输出应如下所示：
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7.3 distribute-list access-list-number out









语法描述：


access-list-number——标准IP访问列表号，取值范围为1～99和1300～26991
 。


1
 译者注：原文是“Standard IP access number used to determine which routes learned via OSPF will be prevented from being installed in the IP routing table. The range of access list numbers is 1–99 and 1300–2699.”译者认为作者说的不对，因此略过不翻译。


用途：
 对于距离矢量协议（如RIP，IGRP，EIGRP），可利用本命令，让路由器不把匹配访问列表的路由通告给路由协议邻居。OSPF 属于链路状态路由协议，只会向邻居路由器通告链路状态数据库，并不直接通告路由。邻居路由器会“提取”链路状态数据库中的信息来“构造”路由。因此，本命令与OSPF路由协议配搭使用时无效。


始见于 Cisco IOS 软件版本：
 10.0。11.2 版本的 IOS 开始支持带 interface-type 和interface-number选项的distribute-list命令。








7.4 distribute-list access-list-number out interface-type interface-number









语法描述：


access-list-number——标准IP访问列表号，取值范围为1～99和1300～26992
 。


2
 译者注：原文是“Standard IP access number used to determine which routes learned via OSPF will be prevented from being installed in the IP routing table. The range of access list numbers is 1–99 and 1300–2699.”译者认为作者说的不对，略过不翻译。

interface-type——接口类型3
 。


3
 译者注：原文是“Optional parameter, along with the interface-number, used to apply the distribute list to OSPF routes learned through a particular interface.”关键字是“out”！居然还是“OSPF routes learned through a particular interface”，无语。

interface-number——接口编号。


用途：
 对于距离矢量协议（比如RIP、IGRP、EIGRP），可利用该命令，让路由器不把匹配访问列表的路由通告给路由协议邻居。OSPF属于链路状态路由协议，向邻居路由器通告的是链路状态数据库，并不直接通告路由。邻居路由器会“提取”链路状态数据库中的信息来“构造”路由。因此，本命令与 OSPF 路由协议配搭使用时无效。


始见于 Cisco IOS 软件版本：
 10.0。11.2 版本的 IOS 开始支持含 interface-type 和interface-number参数的distribute-list命令。








7.5 distribute-list access-list-number out routing-process









语法描述：


access-list-number——标准 IP 访问列表号，路由器可借此来防止某些重分发进 OSPF 的路由“进驻”OSPF 数据库。访问列表号的取值范围为 1～99 和1300～2699。

routing-process——重分发进OSPF的源路由协议进程（RIP、IGRP、EIGRP、OSPF、BGP、EGP、静态或直连）名。


用途：
 用来防止从另一路由进程重分发进OSPF的路由，进驻OSPF数据库。本命令还可以用在运行两个OSPF进程的路由器上，过滤重分发于OSPF进程间的路由。


始见于 Cisco IOS 软件版本：
 10.0。






配置示例：防止重分发进OSPF的路由“进驻”IP路由表1









1
 译者注：原文是“Configuration Example: Preventing Routes Redistributed into OSPF from Being Installed in the IP Routing Table.”。请问作者，到底是“IP路由表”还是“OSPF数据库”？

如图7-3所示，从路由器C收到了EIGRP路由10.1.1.4/30、3.3.3.0/24、4.4.4.0/24之后，路由器 B 将这三条 EIGRP 路由重分发进了 OSPF，并以 OSPF 外部 type 2 路由的形式通告给了路由器A。路由器A，B、C的配置如下所示。



[image: 图7-3 用distribute-list/access-list来防止经过重分发的路由“进驻”OSPF数据库]




图7-3 用distribute-list/access-list来防止经过重分发的路由“进驻”OSPF数据库
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验证路由器A、B间的OSPF邻接状态是否为FULL。
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验证路由器B是否从路由器C收到了EIGRP路由3.3.3.0/24和4.4.4.0/24。
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（待续）
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验证路由器A是否从路由器B收到了OSPF外部 type 2路由10.1.1.4/30、3.3.3.0/24和4.4.4.0/24。



[image: ]






为了说清本命令的用途，验证以上三条路由是否在路由器B的 OSPF数据库中“露面”。
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（待续）



[image: ]






修改路由器B的配置，只允许其将经过重分发的EIGRP 路由4.4.4.0/24，安装进OSPF数据库1
 。


1
 译者注：原文是“Modify the configuration on Router B to allow only the installation of EIGRP route 4.4.4.0/24 into the OSPF database.”译文酌改。
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验证


验证路由器 B 是否将经过重分发的 EIGRP 路由 10.1.1.4/30 和 3.3.3.0/24 排除在OSPF数据库之外。
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验证路由器A是不是只能从路由器B收到一条OSPF外部type2路由。



[image: ]







故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证路由器间的 OSPF 邻接关系。


步骤2：
 验证distribute-list
 命令所引用的访问列表编号和路由进程号是否正确。


步骤3：
 验证访问列表的语法。


步骤4：
 执行 show ip ospf database external
 命令，验证在 OSPF 数据库中“露面”的外部路由是否正确。










7.6 distribute-list access-list-number in









语法描述：


access-list-number——命名IP访问列表名称，路由器可借此来防止学自OSPF路由协议的某些路由“进驻”IP路由表。


用途：
 阻止某些学自OSPF的路由“进驻”IP路由表。对于未被安装进IP路由表的OSPF路由，路由器也仍会将其纳入OSPF数据库，并会通告给OSPF邻居路由器。


始见于 Cisco IOS 软件版本：
 11.2






配置示例：防止学自OSPF的路由进驻IP路由表








如图7-4所示，路由器A从路由器B收到OSPF路由2.2.2.2、3.3.3.3、4.4.4.4。路由器A、B的配置如下所示。



[image: 图7-4 用distribute-list/access-list，对从OSPF数据库转移至IP路由表的OSPF路由加以控制]




图7-4 用distribute-list/access-list，对从OSPF数据库转移至IP路由表的OSPF路由加以控制
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（待续）
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验证路由器A、B间的OSPF邻接状态是否为FULL。
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验证路由器A是否从路由器B收到了路由2.2.2.2、3.3.3.3和4.4.4.4。
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（待续）
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为说清本命令的用途，验证以上三条路由是否在路由器A的OSPF数据库中“露面”。
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修改路由器 A 的配置，阻止 OSPF 路由 2.2.2.2 和 3.3.3.3 进驻 IP 路由表。



[image: ]







验证


验证OSPF路由2.2.2.2和3.3.3.3是否仍在路由器A的IP路由表中“露面”。这两条路由不应在IP路由表中出现。



[image: ]






验证路由器A的OSPF数据库是否仍包含路由2.2.2.2和3.3.3.3。
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（待续）



[image: ]







故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证在 OSPF 路由器间的邻接关系。


步骤2：
 验证distribute-list
 命令所引用的命名访问列表是否正确。


步骤3：
 验证命名访问列表的语法。










7.7 distribute-listaccess-list-nameininterface- type interface-number









语法描述：


access-list-name——命名 IP 访问列表名称，路由器可借此来防止学自 OSPF的某些路由“进驻”IP路由表。

interface-type——接口类型。与interface-number同为可选参数，distribute-list会对路由器从本命令所引用的接口学到的OSPF路由生效。

interface-number——接口编号。


用途：
 防止路由器把学自某特定接口的OSPF路由安装进IP路由表。对于此类未被安装进IP路由表的OSPF路由，路由器也仍然会保存进OSPF数据库。路由器还有可能会从另一个参与OSPF路由进程的接口学得此类路由，并在IP路由表内安装。


始见于 Cisco IOS 软件版本：
 10.0。11.2 版本的 IOS 开始支持含 interface-type 和interface-number参数的distribute-list命令。






配置示例：防止路由器将学自特定接口的OSPF路由安装进IP路由表








如图7-5所示，路由器A通过两个串行接口，从路由器B收到OSPF路由2.2.2.2、3.3.3.3和4.4.4.4。路由器A、B的配置如下所示。
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（待续）



[image: 图7-5 用distribute-list/命名访问列表控制将什么样的路由（学自特定接口的OSPF路由）从OSPF数据库转移进IP路由表]




图7-5 用distribute-list/命名访问列表控制将什么样的路由（学自特定接口的OSPF路由）从OSPF数据库转移进IP路由表
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验证路由器A、B间OSPF邻接状态是否为FULL。
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验证路由器A是否从路由器B收到了路由2.2.2.2、3.3.3.3和4.4.4.4。



[image: ]






为说清本命令的用途，先验证以上三条路由是否在路由器A的OSPF数据库中“露面”。
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（待续）
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修改路由器A的配置，防止其将接收自Serial0/0接口的OSPF路由2.2.2.2和3.3.3.3，接收自 Serial0/1 接口的路由 3.3.3.3 和 4.4.4.4，安装进 IP 路由表。



[image: ]







验证


查看路由器A的路由表，验证其阻止了哪些OSPF路由进驻IP路由表。
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（待续）
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命名访问列表 filter-ospf1
 的作用是，“谢绝”路由2.2.2.0和3.3.3.0进驻IP路由表。命名访问列表 filter-ospf2
 的作用是，“谢绝”路由3.3.3.0和4.4.4.0进驻IP路由表。对路由器A来说，以上两个访问列表过滤掉的唯一一条路由是3.3.3.0。验证路由2.2.2.2、3.3.3.3和4.4.4.4是否仍包含在路由器A的OSPF数据库中。
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证路由器间的 OSPF 邻接关系。


步骤2：
 验证distribute-list
 命令所引用的命名访问列表是否正确。


步骤3：
 验证命名访问列表的语法。










7.8 distribute-list access-list-name out









语法描述：


access-list-name——命名 IP 访问列表名称，路由器可借此来防止学自 OSPF路由协议的某些路由“进驻”IP路由表1
 。


1
 译者注：原文是“Standard named IP access list that determines which routes learned via OSPF will be prevented from being installed in the IP routing table.”译文按原文字面翻译，但译者认为作者有误。


用途：
 对于距离矢量协议（如RIP，IGRP，EIGRP），可利用本命令，让路由器不将匹配命名访问列表的路由通告给邻居路由器。OSPF 属于链路状态协议，并不直接向邻居路由器通告路由，而是会通告链路状态数据库。邻居路由器会根据链路状态数据库中的信息，来“构造”路由。因此，本命令与OSPF路由协议配搭使用时无效。


始见于 Cisco IOS 软件版本：
 11.2








7.9 distribute-list access-list-name out interface-type interface-number









语法描述：


access-list-name——命名 IP 访问列表名称，路由器可借此来防止学自 OSPF路由协议的某些路由“进驻”IP路由表2
 。


2
 译者注：原文是“Named IP access list that determines which routes learned via OSPF will be prevented from being installed in the IP routing table”作者有误。

interface-type——接口类型3
 。


3
 译者注：原文是“Optional parameter, along with the interface-number, used to apply the distribute list to OSPF routes learned through a particular interface.” 作者有误，此处略过不翻译。

interface-number——接口编号。


用途：
 对于距离矢量协议（如RIP，IGRP，EIGRP），可利用本命令，让路由器不将匹配命名访问列表的路由通告给邻居路由器。OSPF 属于链路状态协议，并不直接向邻居路由器通告路由，而是会通告链路状态数据库记录。邻居路由器会“提取”链路状态数据库所含信息，“构造”路由。因此，本命令对OSPF路由协议不起作用。


始见于 Cisco IOS 软件版本：
 11.2








7.10 distribute-list access-list-name out routing-process









语法描述：


access-list-name——标准命名IP访问列表名称，路由器可借此来防止某些被重分发进 OSPF 的路由“进驻”OSPF 数据库。对于匹配访问列表的经过重分发的路由，OSPF路由器不会通告给邻居路由器。

routing-process——被重分发进OSPF的路由协议进程（RIP、IGRP、EIGRP、OSPF、BGP、EGP、静态或直连）。


用途：
 路由器可据此来防止从另一路由进程重分发进OSPF的路由，“进驻”OSPF数据库。


始见于 Cisco IOS 软件版本：
 11.2






配置示例：阻止重分发进OSPF的路由进驻OSPF数据库








如图7-6所示，路由器B从路由器C收到了EIGRP路由10.1.1.4/30、3.3.3.0/24和4.4.4.0/24。路由器B将EIGRP路由重分发进了OSPF，并将此类路由以OSPF外部type2的形式通告给了路由器A。路由器A、B、C的配置如下所示。



[image: 图7-6 用Distribute-List/命名访问列表防止经过重分发的路由进驻OSPF数据库]




图7-6 用Distribute-List/命名访问列表防止经过重分发的路由进驻OSPF数据库
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（待续）



[image: ]






验证路由器A、B间的OSPF邻接状态是否为FULL。



[image: ]






验证路由器B是否通过EIGRP从路由器C收到了路由3.3.3.0/24和4.4.4.0/24。



[image: ]






（待续）



[image: ]






验证路由器A是否从路由器B收到了OSPF外部type 2路由10.1.1.4/30、3.3.3.0/24和4.4.4.0/24。



[image: ]






为说清本命令的用途，先验证以上三条路由是否在路由器A的OSPF数据库中“露面”。
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（待续）



[image: ]






修改路由器B的配置，利用distribute-list+命名访问列表，令其只将经过重分发的EIGRP路由4.4.4.0/24，安装进OSPF数据库。



[image: ]







验证


检查路由器 B 的 OSPF 数据库，验证经过重分发的 EIGRP 路由 10.1.1.4/30 和3.3.3.0/24是否已遭摒弃。
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验证路由器 A 是否只从路由器 B 收到了一条外部 type 2 路由。



[image: ]







故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证路由器间的 OSPF 邻接关系。


步骤2：
 验证distribute-list
 命令所引用的命名访问列表和路由协议进程是否正确。


步骤3：
 验证命名访问列表的语法。


步骤4：
 执行 show ip ospf database external
 命令，验证进驻 OSPF 数据库的路由是否符合“心意”。










7.11 distribute-list prefix prefix-list-name in









语法描述：


prefix-list-name——IP前缀列表名称，路由器可藉此来防止学自OSPF的某些路由“进驻”IP路由表。


用途：
 阻止某些学自OSPF的路由“进驻”IP路由表。对于未被安装进IP路由表的OSPF路由，路由器也仍然会将其纳入OSPF数据库，并通告给OSPF邻居路由器。因此，distribute
 命令应与其他类型的路由协议（比如，RIP、IGRP、EIGRP 和 BGP等）配搭使用。


始见于 Cisco IOS 软件版本：
 12.0






配置示例：防止学自OSPF路由“进驻”IP选择表








如图7-7所示，路由器A从路由器B收到了OSPF路由2.2.2.2、3.3.3.3和4.4.4.4。路由器A、B开的配置如下所示。



[image: 图7-7 用Distribute-List/前缀列表，来控制将什么样的路由（特定OSPF路由）从OSPF数据库“转移”进IP路由表]




图7-7 用Distribute-List/前缀列表，来控制将什么样的路由（特定OSPF路由）从OSPF数据库“转移”进IP路由表
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（待续）
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验证路由器A、B间的OSPF邻接状态是否为FULL。
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验证路由器A是否从路由器B收到了路由2.2.2.2、3.3.3.3和4.4.4.4。
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（待续）



[image: ]






为说清本命令的用途，验证路由器A的OSPF数据库是否包含了这三条路由。



[image: ]






修改路由器A的配置，令其不将OSPF路由2.2.2.2和3.3.3.3安装进IP路由表。由于OSPF所通告的路由器B的loopback接口直连路由为主机路由，因此在前缀列表中要配置32位掩码。



[image: ]







验证


验证OSPF路由2.2.2.2和3.3.3.3是否已从路由器A的IP路由表中“退位”。
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验证路由器A的OSPF数据库是否仍包含路由2.2.2.2和3.3.3.3。



[image: ]






（待续）



[image: ]







故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证路由器间的 OSPF 邻接关系。


步骤2：
 验证distribute-list
 命令所用引用的IP前缀列表是否正确。


步骤3：
 验证IP前缀列表的语法。










7.12 distribute-list prefix prefix-list-name in interface-type interface-number









语法描述：


prefix-list-name——命名 IP 前缀列表名称，路由器可藉此来防止学自 OSPF的某些路由“进驻”IP路由表。

interface-type——接口类型。与interface-number同为可选参数，distribute-list会对路由器从此接口学到的OSPF路由生效。

interface-number——接口编号。


用途：
 阻止学自特定接口的OSPF路由“进驻”IP路由表。对于未被安装进IP路由表的OSPF路由，路由器也仍然会将其纳入OSPF数据库，并通告给OSPF邻居路由器。由于被过滤掉的路由（被排除在IP路由表之外的路由）仍可驻留于OSPF数据库，因此路由器很可能会从另一个参与OSPF进程的接口收到此类路由，并安装进IP路由表。


始见于 Cisco IOS 软件版本：
 10.0。11.2 版本的 IOS 开始支持含 interface-type 和interface-number参数的distribute-list命令。






配置示例：阻止学自特定接口的OSPF路由进驻IP路由表








如图7-8所示，路由器A通过两个串行接口从路由器B收到OSPF路由2.2.2.2、3.3.3.3和4.4.4.4。路由器A和B的配置如下所示。



[image: 图7-8 用distribute-list/前缀列表来控制将什么样的路由（由特定接口学到的特定OSPF路由）从OSPF数据库“转移”进IP路由表]




图7-8 用distribute-list/前缀列表来控制将什么样的路由（由特定接口学到的特定OSPF路由）从OSPF数据库“转移”进IP路由表
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（待续）
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验证路由器A、B间的OSPF邻接状态是否为FULL。
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验证路由器A是否从路由器B收到了路由2.2.2.2、3.3.3.3和4.4.4.4。
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（待续）
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为说清本命令的用途，验证路由器A的OSPF数据库是否包含了这三条路由。



[image: ]






修改路由器A的配置，阻止其将通过Serial0/0接口收到的OSPF路由2.2.2.2和3.3.3.3，通过串行Serial0/1接口收到的路由3.3.3.3和4.4.4.4，安装进IP路由表。



[image: ]






（待续）



[image: ]







验证


验证路由器A是否已将相关OSPF路由排除在IP路由表之外。



[image: ]







ip prefix-list filter-ospf1
 的作用是“谢绝”OSPF 路由 2.2.2.2 和 3.3.3.3 进驻 IP 路由表。ip prefix-list filter-ospf2
 的作用是“谢绝”路由3.3.3.3和4.4.4.4进驻IP路由表。对路由器A来说，路由3.3.3.0是被以上两个前缀列表过滤掉的唯一一条路由。验证路由器A的OSPF数据库是否仍然包含了路由2.2.2.2、3.3.3.3和4.4.4.4。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证路由器间的 OSPF 邻接关系。


步骤2：
 验证distribute-list
 命令所引用的IP前缀列表和接口是否正确。


步骤3：
 验证前缀列表的语法。










7.13 distribute-list prefix prefix-list-name out









语法描述：


prefix-list-name——标准命名IP前缀列表名称1
 。


1
 译者注：原文是“Standard named IP prefix list that determines which routes learned via OSPF will be prevented from being installed in the IP routing table.”作者有误，略过不翻译。


用途：
 对于距离矢量协议（如RIP、IGRP、EIGRP），可利用本命令，让路由器不将匹配前缀列表的路由通告给路由协议邻居。OSPF属于链路状态路由协议，只会向邻居路由器通告链路状态数据库，而不直接通告路由。邻居路由器会“提取”链路状态数据库中的信息，来“构造”路由。因此，本命令与 OSPF 路由协议配搭使用时无效。


始见于 Cisco IOS 软件版本：
 11.2








7.14 distribute-list prefixprefix-list-name outinterface-type interface-number









语法描述：


prefix-list-name——命名IP前缀列表名称2
 。


2
 译者注：原文是“Named IP prefix list that determines which routes learned via OSPF will be prevented from being installed in the IP routing table.”本命令所含的关键字是“out”，作者说的不对，略过不翻译。

interface-type——接口类型，与 interface-number 同为可选参数。用来将distribute-list应用于学自特定接口的OSPF路由。

interface-number——接口编号。


用途：
 对于距离矢量协议（比如，RIP、IGRP、EIGRP），本命令用来防止将匹配 IP 前缀列表的路由通告给邻居路由器。OSPF 属于链路状态路由协议，只会向邻居路由器通告链路状态数据库，而不直接通告路由。邻居路由器会“提取”链路状态数据库中的信息，来“构造”路由。因此，本命令与 OSPF 路由协议配搭使用时无效。


始见于 Cisco IOS 软件版本：
 12.0。











第8章 处理 MOSPF LSA













8.1 ignore Isa mospf









语法描述：


本命令不含任何参数。


用途：
 Cisco路由器不支持多播OSPF（MOSPF）。默认情况下，若路由器收到MOSPF（type 6）LSA，便会生成一条syslog信息。但当设有本命令的路由器收到 type 6 LSA 时，不会生成syslog信息。


始见于 Cisco IOS 软件版本：
 11.1











第9章 记录OSPF邻接关系的改变













9.1 log-adjacency-changes















9.2 log adjacency-changes detail









语法描述：


本命令不含任何参数。


用途：
 记录 OSPF 邻接状态的变化情况。若 UNIX syslog facility部署妥当，路由器便可将（与OSPF邻接状态变化有关的）syslog信息发送至运行syslog守护进程的UNIX主机。若未部署 UNIX syslog facility，路由器也可将上述 syslog 信息保存进自己的内部缓冲区。本命令对排除OSPF故障会有很大的帮助。


始见于 Cisco IOS 软件版本：
 11.2。在 12.1 版本的 IOS 则支持含关键词 detail
 的 log adjacency-changes 命令。






配置示例1：在控制台记录OSPF邻接状态的变化情况








要想在控制台上显示OSPF邻接状态的变化情况，可直接使用以下配置。



[image: ]







验证


当OSPF邻接状态发生改变时，控制台上会显示出相关事件信息。试举一例，若在OSPF 路由器上执行clear ip ospf process
 命令，应会令其生成以下输出。



[image: ]






要是在配置本命令时包含了关键词detail，那便会记录下与OSPF邻接状态变化有关的完整信息。
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配置示例2：在内存中记录OSPF 邻接状态的变化情况








执行下列配置，便可在路由器内存中记录下OSPF邻接状态的变化情况



[image: ]






参数4096
 和debugging
 都是默认值，执行logging buffered
 命令时，路由器会自动提供。这两个默认值随Cisco路由器硬件平台而异。


验证


执行 show logging
 命令，便可显示出路由器缓冲区对日志的记录情况。要是激活了路由器的日志记录功能，执行该命令，还能显示出路由器缓冲区所保存的日志信息。



[image: ]







故障排除



步骤1：
 验证路由器间的OSPF邻接关系是否已经建立。


步骤2：
 执行 show logging
 命令，验证路由器的缓冲区日志记录功能是否已被激活。













第10章 配置多路径













10.1 maximum-paths number-of-paths









语法描述：


number-of-paths——确定通往同一目的网络的并行等价路径数。取值范围为1-6，默认值为4。OSPF路由器会根据其取值，将多条并行等价路径安装进IP路由表。


用途：
 设置OSPF路由器可在IP路由表中安装的最多并行等价路径数。


始见于 Cisco IOS 软件版本：
 11.2






配置示例：设置OSPF路由器可在IP路由表中安装的最多并行等价路径数








如图10-1所示，路由器A可通过两条并行等价路径，将数据包转发至路由器B的接口loopback0。默认情况下，OSPF会在 IP 路由选择表中安装这两条路径。以下给出了路由器 A、B的相关配置代码。



[image: 图10-1 OSPF 路由器可在路由表中安装多达6条并行等价路径]




图10-1 OSPF 路由器可在路由表中安装多达6条并行等价路径





[image: ]






验证路由器A是否已在路由表中安装了两条等价OSPF路由，这两条路由都通往路由器B“所连”网络2.2.2.2。



[image: ]






为证明只有多条路由必须完全等价，OSPF 路由器才会同时将它们安装进 IP 路由表，现将路由器 A Serial0/0 接口的带宽值更改为 63（kbit/s）。



[image: ]






改妥之后，此串行接口的OSPF开销值应该为100 000 000/63 000 = 1587。而Serial0/1接口的 OSPF 开销值则为 100 000 000/64 000 = 1562。查看路由器 A 的路由表，了解更改 Serial0/0 接口 OSPF cost 值之后的情况。



[image: ]






路由器 A 通往路由器 B loopback 接口地址 2.2.2.2 的那两条路径的开销值不再相等，OSPF路由器会将开销值最低的路由安装进IP路由表。

若路由器通过OSPF学到了通往同一目的网络的多条等价路径，但路径条数要比maximum-paths
 命令所允许的等价路径数更多，那将会发生什么情况呢？如图10-1所示，路由器A 有两条通往网络2.2.2.2 的OSPF 等价路径（将路由器A Serial0/0 接口的带宽参数值重设为64）。在路由器A上，若将maximum-paths
 命令的参数设置为1，那么哪一条路径会被安装进IP路由表呢？修改路由器A的配置，将Serial0/0接口的带宽参数值重新设置为64，将maximum-paths
 命令的参数设置为1。



[image: ]







验证


在路由器A的IP路由表中只安装了一条通往网络2.2.2.2的路由。



[image: ]







故障排除


本命令不会引起故障，但前提是配置正确。













第11章 OSPFneighbor命令













11.1 neighbor ip-address









语法描述：


ip-address——OSPF邻居路由器（接口）的IP地址。本命令必须使用 OSPF 路由器接口的 primary IP 地址，不能使用接口的secondaryIP地址1
 。


1
 原文是“If a secondary address is used on the interface, then the primary address must be used with this command.”


用途：
 在非广播多路访问（NBMA）网络（比如，如帧中继或X.25网络）中配置OSPF邻居。


始见于 Cisco IOS 软件版本：
 10.0（12.0 版本的 IOS 开始支持多点[multipoint]网络）






配置示例1：在NBMA网络中，利用neighbor命令激活OSPF








在OSPF“眼里”，NBMA网络与其他任何一种类型的广播网络（比如，以太网）没有任何分别。正因如此，OSPF“认为”NBMA 网络具备传递广播的能力，但其实不然。由于 NBMA网络不能传递广播，因此须用neighbor
 命令，“人工”建立路由器间的 OSPF 邻接关系。在 Cisco IOS 引入接口配置模式命令 ip ospf network
 （详见 19.11 节～19.14 节）（用来更改路由器接口的OSPF网络类型）之前，还需动用neighbor
 命令来配置处于NBMA网络（比如，X.25或帧中继网络）中的OSPF邻居。在 IOS 支持接口配置模式命令 ip ospf network
 之后，配置NBMA网络中的OSPF邻居时，则未必要用neighbor
 命令，但掌握neighbor
 命令的用法，会加深读者对本书19.11节～19.14节内容的理解。图11-1所示为本章用来举例的网络拓扑，我会利用该拓扑来演示OSPF neighbor
 命令的用法。为了说透OSPF在NBMA网络中的运作方式，我将一台Cisco路由器配置为了帧中继交换机。帧中继交换机的配置在图后显示。该帧中继交换机的4 个接口之间设有全互联的DLCI，如图11-1所示。



[image: 图11-1 用来演示OSPF neighbor命令的帧中继交换机（各接口之间设有全互联的DLCI）]




图11-1 用来演示OSPF neighbor命令的帧中继交换机（各接口之间设有全互联的DLCI）
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（待续）
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在首个配置示例中，我将会演示如何在两台OSPF路由器间的帧中继链路上建立OSPF邻接关系，如图11-2所示。路由器A、B的初始配置如下所示。通过inverse（逆向）ARP，路由器便可获悉本地DLCI号而无需明确配置。
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（待续）
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执行ping命令，验证路由器A、B是否通过直连帧中继链路建立起了IP连通性。



[image: 图11-2 若未在帧中继接口上配置ip ospf network 命令，则需在帧中继链路两端的OSPF 路由器上配置OSPFneighbor命令 1]




图11-2 若未在帧中继接口上配置ip ospf network 命令，则需在帧中继链路两端的OSPF 路由器上配置OSPFneighbor命令1





1
 原文是“If the ip ospf network Command Is Not Used on an NBMA Network, then the OSPF neighbor Command Must Be Configured on One End of the Frame Relay Link”这种文字确实难以理解。什么叫“如果在NBMA网络中未使用ip ospf network命令”，ip ospf network是在NBMA网络中“使用”的吗？
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列出路由器所使用的帧中继DLCI。
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由于帧中继交换机接口之间设有全互联的DLCI2
 ，因此路由器B可通过inverseARP，在特定接口上学得所有DLCI信息。在路由器A、B的帧中继接口上，禁用inverse ARP功能，以静态映射的方式，让正确的IP地址与相应的DLCI建立起关联。


2
 原文是“Because the Frame Relay switch is fully meshed”直译“因为帧中继交换机是全互联的”。



[image: ]






验证路由器A、B的帧中继接口所使用的是否是之前分配的DLCI号。
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观察路由器A、B间的OSPF邻接状态。
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由以上输出可知，两台路由器间并未建立起OSPF邻接关系。要想在帧中继链路上建立起OSPF邻接关系，需在路由器上配置neighbor命令。修改路由器A的配置，在其上添加neighbor命令。



[image: ]







验证


验证路由器A、B间是否已建立了OSPF邻接关系。
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虽然只是在链路一端的路由器上配置了neighbor 命令，但OSPF邻接关系已然建立。由以上输出可知，在两台路由器中还推举出了DR，为什么会这样呢？这是因为OSPF将帧中继点到点链路视为广播网络，既然是广播网络，就必须推举DR。








配置示例2：在Hub-to-Spoke（中心-分支）网络中配置OSPF邻居，且OSPF邻居的IP地址隶属于同一IP子网








如图11-3所示，路由器A、B、C按hub-to-spoke网络拓扑结构连接，这三台路由器的互连接口隶属于同一IP子网1
 。对于此类拓扑，必须将路由器A“推举”为DR，理由是路由器A分别与路由器B、C直连。绝不能让路由器B、C担当DR。为防止路由器B、C在帧中继子网内担当DR，需将两者帧中继接口的OSPF优先级设置为0。路由器A、B、C的相关配置代码如下所示。


1
 原文是“In Figure 11-3, Routers A, B, and C are configured for a hub and spoke topology on a common IP subnet.”
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（待续）
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在路由器B、C S0 接口的配置中包含了frame-relay map命令。该命令必不可缺，原因是路由器B从路由器C所收路由的下一跳为10.1.1.3，路由器C从路由器B所收路由的下一跳为 10.1.1.2。由于路由器 B和 C之间并无直接链路，因此需配置 frame-relay map 命令，让路由器 B、C 间的流量“绕道”路由器 A。


验证


验证路由器A与路由器B、C间的OSPF邻接关系。验证所有OSPF路由已在OSPF路由进程域内传播，且已建立起了数据层面的连通性（与OSPF路由相对应的目的网络地址均可以互相ping通）。



[image: 图11-3 对于Hub-to-Spoke网络拓扑，若Spoke和Hub路由器间的互连接口隶属同一IP子网，则必须将Hub路由器指定为OSPFDR 1]




图11-3 对于Hub-to-Spoke网络拓扑，若Spoke和Hub路由器间的互连接口隶属同一IP子网，则必须将Hub路由器指定为OSPFDR1





1
 原文是“In a Hub and Spoke Topology, the Hub Router Must Be Elected the OSPF DR if the Spokes Are on the Same IP Subnet.”
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（待续）
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（待续）
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配置示例3：在Hub-to-Spoke（中心-分支）网络中配置OSPF邻居，且OSPF邻居的IP地址不属于同一IP子网








在图11-4所示，路由器A、B间和路由器A、C间的帧中继互连链路不属于同一 IP 子网。对于此类网络拓扑，需在 HUB 路由器（路由器 A）Serial 0/0 接口上划分2个子接口，并分别作为连接Spoke路由器（路由器B、C）的帧中继互连接口。路由器A、B、C的相关配置代码如下所示。



[image: 图11-4 对于Hub-to-Spoke网络拓扑，若Spoke和Hub路由器间的互连接口IP地址不属于同一IP子网，则需在Hub路由器上配置子接口]




图11-4 对于Hub-to-Spoke网络拓扑，若Spoke和Hub路由器间的互连接口IP地址不属于同一IP子网，则需在Hub路由器上配置子接口
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（待续）
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请注意，命令OSPF neighbor
 已经转移到了路由器B、C上。帧中继点到点子接口上不支持neighbor
 命令的配置。若在路由器A上配置这条命令，将会看见以下错误信息。
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验证


验证路由器A是否与路由器B、C建立起了OSPF邻接关系。
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由以上输出可知，OSPF 邻接关系并未建立，开启 OSPF debug 看看能否找到原因。
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由以上debug输出可知，路由器A与路由器B、C间Hello数据包参数不匹配（Mismatched hello parameters），从而导致OSPF邻接关系建立失败。检查路由器A所发Hello数据包的参数，并与路由器B、C所发Hello数据包进行比对。
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由以上输出可知，路由器A、B所发hello数据包的计时器参数不匹配。修改路由器A的配置，令其所发Hello数据包的参数与路由器B、C匹配。
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默认情况下，OSPF dead interval值应为hello interval值的4倍，因此路由器A上的相关参数无需重配。将 hello interval 值设置为 30 秒时，路由器会自动将 dead interval值调整为120秒。验证路由器A与路由器B、C间的OSPF邻接关系是否已处于FULL状态。
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故障排除



步骤1：
 ping两台路由器间的互连IP地址，验证NBMA网络的IP连通性。若ping不通互连地址，请检查接口配置。检查内容包括接口的封装方式、lmi类型、IP地址和DLCI 映射等。


步骤2：
 验证是否至少在NBMA链路一端的路由器上配置了neighbor
 命令。


步骤3：
 验证NBMA 链路两端路由器所发Hello 数据包的 hello interval 值和 deadinterval值。








11.2 neighbor ip-address cost cost









语法描述：


ip-address——OSPF邻居路由器（接口）的IP地址。本命令必须使用OSPF路由器接口的 primary IP 地址，不能使用接口的 secondary IP 地址。

cost——将数据包转发给OSPF邻居路由器的开销。取值范围为1～65535。


用途：
 用来配置将数据包转发至位于point-to-multipoint（点到多点）网络中的OSPF邻居路由器的开销值。


始见于 Cisco IOS 软件版本：
 11.3






配置示例：在OSPF网络类型为point-to-multipoint的接口上，修改针对OSPF邻居而设的开销值








默认情况下，将数据包转发至OSPF邻居路由器的开销值等于：108
 /与邻居路由器相连的接口（链路）带宽。如图 11-5 所示，帧中继链路带宽为 2048 kbit/s。因此，路由器帧中继接口的OSPF开销值等于48（108
 /2 048 000）。执行包含cost选项的neighbor
 命令，可更改通往邻居路由器（将数据包转发至邻居路由器）的OSPF开销值。还可以用接口配置模式命令ip ospf cost
 （详见19.3节），来改变这一OSPF开销值。neighbor
 cost命令只对OSPF网络类型为point-to-multipoint的路由器接口生效。图11-5中帧中继交换机以及路由器A、B的配置如下所示。



[image: 图11-5 路由器接口的OSPF 默认开销值等于：108/接口带宽（单位为bit/s），可用neighbor cost命令来更改接口的OSPF开销值]




图11-5 路由器接口的OSPF 默认开销值等于：108
 /接口带宽（单位为bit/s），可用neighbor cost
 命令来更改接口的OSPF开销值
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（待续）
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由于 neighbor cost
 命令只对 OSPF 网络类型为 point-to-multipoint 的接口生效，因此还需在相关接口上执行接口配置模式命令 ip ospf network point-to-multipoint
 （详见 19.5 节）。显示路由器 B 的 IP 路由表，观察将数据包转发至路由器 A loopback接口的OSPF开销值。
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这一开销值=路由器 A loopback 接口 OSPF 开销值 (1)+ 帧中继链路 OSPF 开销值(48) = 49。修改路由器 B 的配置，将帧中继链路的 OSPF 开销值更改为 10。
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验证


在路由器B上验证上述修改是否生效。
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（待续）
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故障排除



步骤1：
 ping两台路由器间的互连IP地址，验证NBMA网络的IP连通性。若ping不通互连地址，请检查接口配置。检查内容包括：接口的封装方式、lmi类型、IP地址和DLCI映射等。


步骤2：
 验证NBMA网络中的OSPF路由器间的OSPF邻接状态是否为FULL。


步骤3：
 若OSPF 邻接状态为FULL，那么neighbor cost
 命令就应该生效。请牢记，该命令只对OSPF网络类型为point-to-multipoint的接口生效。










11.3 neighbor ip-address database-filter all out









语法描述：


ip-address——OSPF邻居路由器（接口）的IP地址。本命令必须使用OSPF路由器接口的 primary IP 地址，不能使用接口的 secondary IP 地址。


用途：
 防止OSPF路由器将链路状态通告（LSA）泛洪（flooding）至指定OSPF邻居。在许多 Internet 服务提供商（ISP）网络中，OSPF 邻居路由器之间都会用多条链路互连。收到LSA时，OSPF路由器会将其从所有参与OSPF进程的接口（接收LSA的接口除外）向外泛洪。本命令可让ISP网络工程师在泛洪量和泛洪可靠性之间做出选择。试举一例，若OSPF邻居路由器间通过两条链路互连，可利用本命令阻止LSA在其中一条链路上的泛洪。本命令只对OSPF网络类型为point-to-multipoint或NBMA的接口生效。


始见于 Cisco IOS 软件版本：
 12.0






配置示例：降低冗余链路上的LSA泛洪量








如图11-6所示，路由器A、B通过两条并行链路互连。为降低LSA的泛洪量，可执行包含database-filter
 选项的neighbor
 命令，让路由器不从下面那条链路泛洪LSA。执行接口配置模式命令 ip ospf database-filter all out
 （详见 19.4 节），也能够起到降低LSA泛洪量的效果。路由器A和B的配置如下所示。由于已将路由器A的Serial0/1接口和路由器B的Serial0接口的OSPF网络类型配置为了point-to-multipoint，因此可针对此类接口应用OSPFdatabase-filter数据库过滤器1
 。


1
 原文是“so the database filter can be applied to the interface.”请问作者，neighbor 10.1.1.6 database-filter all out是接口配置模式命令吗？



[image: 图11-6 用neighbor database-filter all out 命令，阻止LSA在并行链路之一上泛洪，从而降低LSA泛洪量]




图11-6 用neighbor database-filter all out 命令，阻止LSA在并行链路之一上泛洪，从而降低LSA泛洪量





[image: ]






（待续）
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验证


验证 OSPF database filter（数据库过滤器）是否已对路由器 A 的 Serial0/1 接口生效。
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故障排除



步骤1：database-filter all out
 命令只对OSPF网络类型为point-to-multipoint或NBMA的路由器接口生效。


步骤2：
 验证OSPF路由器间的邻接状态是否为FULL。


步骤3：
 只要 OSPF 路由器间的邻接状态为 FULL，database-filter all out
 命令就应该生效。










11.4 neighbor ip-address poll-interval interval









语法描述：


ip-address——OSPF邻居路由器（接口）的IP地址。本命令必须使用OSPF路由器接口的 primary IP 地址，不能使用接口的 secondary IP 地址。

interval——Poll interval（轮询时间间隔）值，单位为秒。取值范围为 0～4 294 967 295。


用途：
 若OSPF 路由器在 dead interval（死亡时间间隔）内，未能从邻居路由器收到Hello数据包，便会将该邻居置为down（失效）状态。邻居状态一旦为down，OSPF路由器则会按 poll interval 值所指明的频率向邻居路由器发送 Hello 数据包。本命令不能应用于OSPF网络类型为point-to-multipoint的接口。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：针对 OSPF 网络类型为 NBMA的接口设置 Poll Interval 值








如图11-7所示，路由器A、B通过OSPF网络类型为NBMA的接口，建立起了OSPF邻接关系。两台路由器都会定期互发Hello数据包。Hello数据包的发送时间间隔由 hello interval 值决定。若在由 dead interval 值所指明的时间间隔内，路由器A 未能从路由器B收到Hello数据包，便会认为路由器B失效（down）。既便如此，路由器A仍会继续向路由器B发送Hello数据包，但会延长发送时间间隔。这一延长的时间间隔即为 poll interval。以下给出了按图 11-7 所示路由器 A 和 B 的配置。



[image: 图11-7 位于NBMA网络中的邻居路由器一旦失效，OSPF路由器会按由poll interval值所指明的时间间隔向其发送hello数据包]




图11-7 位于NBMA网络中的邻居路由器一旦失效，OSPF路由器会按由poll interval值所指明的时间间隔向其发送hello数据包
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（待续）
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可执行 show ip ospf neighbor detail
 命令，观察 poll interval 值。
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修改路由器 A 的配置，将 poll interval 值调整为 90。



[image: ]







验证


在路由器 A 上验证刚刚配置的 poll interval 值是否生效。
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故障排除



步骤1：
 含poll-interval
 选项的neighbor命令只对OSPF网络类型为NBMA的路由器接口生效，对OSPF网络类型为point-to-multipoint的接口不生效。


步骤2：
 验证OSPF路由器间的邻接状态是否为FULL。


步骤3：
 只要OSPF路由器间的邻接状态为FULL，poll-interval
 命令就应该生效。















第12章 OSPF network 命令













12.1 network ip-address wild-card-mask area area-id









语法描述：


ip-address——IP地址，与参数wild-card-mask共同定义了IP地址范围。对OSPF路由器而言，若其接口所设IP地址落入这一地址范围，则此接口就隶属于由area-id参数所指定的OSPF区域。

wild-card-mask——逆向IP地址掩码，用来确定IP地址范围。

area-id——OSPF区域ID。既可以输入十进制数，也可以输入 IP 地址，取值范围分别为 0～4 294 967 295 和 0.0.0.0～255.255.255.255。


用途：
 network命令的作用有二：其一、确定参与OSPF路由进程的路由器接口；其二、确定路由器接口所归属的OSPF区域。利用 network 命令，可确定一个或多个参与 OSPF 路由进程的路由器接口。若设置于路由器接口的IP地址落入了由本命令参数 ip addres 和 wild-card-mask 所定义的地址块，那么该接口将参与OSPF进程，并归属于area-id所指明的OSPF区域。


始见于 Cisco IOS 软件版本：
 10.0






配置示例1：用主机地址作为本命令的参数，让相关路由器接口参与OSPF进程








如图12-1所示，在初始配置中，将以主机地址作为本命令的参数，来演示如何让路由器接口参与OSPF进程。主机地址是指带32位掩码的IP地址，其格式如下所示：

A.B.C.D 0.0.0.0

当使用主机地址作为network命令的参数时，所定义的地址块只包含一个IP地址。因此，每条network命令只能让一个路由器接口参与OSPF进程。



[image: 图12-1 用来演示OSPF network 命令的网络]




图12-1 用来演示OSPF network 命令的网络
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验证


验证是否让正确的路由器接口参与了OSPF进程1
 。


1
 原文是“Verify that the proper interfaces have been configured for OSPF.”
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配置示例2：使用与接口所设 IP 地址相对应的网络/掩码作为 OSPF network 命令的参数1









1
 原文是“Using the Same Network/Mask Pair in the OSPF network Statement That Is Used for the Interface”看了半天，译者才明白作者想表达的意思。

配置network
 命令时，若用主机地址作为参数，那么只要路由器接口（参与OSPF路由进程的接口）的IP地址发生改变，便会导致OSPF邻居关系建立失败。以图12-1为例，若将路由器 A e0/0 接口的 IP 地址从 172.16.1.1 改为 172.16.1.3，则该接口将“脱离”所参与的OSPF进程。在此之后，还需删除以主机地址172.16.1.1为参数的network
 命令，并重新执行参数为主机地址172.16.1.3的network
 命令。更改路由器A e0/0 接口的 IP 地址时，将会看见以下信息：
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由以上输出可知，路由器A、B间的OSPF邻接关系已然中断。配置network
 命令时，若使用与e0/0接口所设IP地址相对应的网络/掩码作为参数，那么以上“烦恼”将不复存在。
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这一新的 network
 命令参数（地址/掩码对）定义了与路由器 A e0/0 接口 IP 子网相对应的IP地址块172.16.1.0～172.16.1.255。只要设有隶属于该地址块的任何一个IP地址，路由器 A e0/0 接口都不会“脱离”OSPF 路由进程。


验证


验证路由器 A e0/0 接口是否脱离了 OSPF 进程。
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对于参与OSPF进程的路由器接口来说，只要改变其IP地址，在路由器确定新设IP 地址是否落入 network 命令所定义的地址范围之前，会导致该接口“脱离”OSPF进程。若新设地址落入了 network 命令所定义的地址范围，该接口会重新参与 OSPF路由进程。













第13章 Passive OSPF 接口













13.1 passive-interfaceinterface- name interface-number









语法描述：


interface-name——接口名。

interface-number——接口编号。


用途：
 不准指定（参与OSPF进程的）接口发送OSPF数据包。


初见于 Cisco IOS 软件版本：
 10.0






配置示例：配置Passive接口，降低网络中OSPF路由协议流量








如图13-1所示，路由器B与C建立了BGP邻居关系。路由器B将学自路由器C的BGP路由重分发进了OSPF。需通过OSPF通告路由器B、C间的直连网络，好让路由器A、C间建立起 IP连通性。由于并无必要让路由器C的 S0接口参与OSPF路由进程，因此可将路由器B的S1接口配置为了OSPF Passive 接口。还有一种解决办法是：在路由器 B 上，将路由器B、C间的直连网络（路由）重分发进OSPF。经过重分发的路由将以 OSPF外部路由的形式在 OSPF路由进程域内传播。



[image: 图13-1 若路由器接口IP地址落入OSPF network命令所定义的地址范围，那么路由器将会通过OSPF，通告与此接口IP地址相对应的网络。若不打算用此接口建立OSPF邻接关系，则可将其配置为OSPFpassive接口 1]




图13-1 若路由器接口IP地址落入OSPF network命令所定义的地址范围，那么路由器将会通过OSPF，通告与此接口IP地址相对应的网络。若不打算用此接口建立OSPF邻接关系，则可将其配置为OSPFpassive接口1





1
 原文是“OSPF Will Advertise the Network Assigned to an Interface if the Interface Is Included in One of the OSPF network Statements. If the Interface Does Not Have Any OSPF Neighbors, then the Interface Can Be Made Passive.”
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（待续）



[image: ]






路由器B的OSPF相关配置包含以下命令：

network 10.1.1.4 0.0.0.3 area 0

该命令不但让路由器B的S1接口参与了OSPF进程，而且还让OSPF通告网络10.1.1.4/30。路由器B会通过S1接口外发OSPF数据包。但由于路由器C不运行OSPF，因此无需在与其直连的网络上发送OSPF数据包。要想将路由器B、C间的直连网络通告进OSPF，且不让路由器B的S1接口外发OSPF数据包，可在路由器B上执行passive-interface
 命令，将其S1接口设为OSPF passive
 接口。此外，还要在路由器B上，将BGP路由重分发进OSPF，好让路由器A将数据包转发至路由器C身后的网络3.3.3.3。而路由器C可依仗静态默认路由，将数据包转发至路由器A身后的网络1.1.1.1。


验证


验证路由器B的S1接口是否为OSPF passive
 接口。



[image: ]






验证路由器A是否通过OSPF路由学到了网络（路由）10.1.1.4。
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（待续）
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验证路由器A、C间是否可以互访。



[image: ]







故障排除



步骤1：
 验证是否已将“相关”接口是否已被设置为OSPF passive
 接口。把“非相关”接口配成OSPF passive
 接口是常有的事儿。













第14章 路由重分发













14.1 redistribute routing-process process-id















14.2 redistribute routing-process process-id metricospf-metric















14.3 redistribute routing-process process-id metric-type metric-type















14.4 redistribute routing-process process-id subnets















14.5 redistribute routing-process process-id tag tag-value









语法描述：


routing-process——向OSPF重分发路由的路由进程名称，BGP、直连、EGP、EIGRP、IGRP、ISIS、ISO-IGRP、Mobile、ODR、OSPF、RIP或静态路由都可以向OSPF重分发路由。

process-id——路由进程的进程id（如适用）。

ospf-metric——OSPF 度量值，附着于经过重分发的路由。执行本命令时，若未含该选项，则经过重分发的BGP路由的默认度量值为1，而非BGP路由的度量值一律为20。取值范围为 0～16 777 214。

metric-type——路由类型。被重分发进OSPF的路由以两种“面目”示人：type1和type2，默认为type2。

tag-value——32位路由标记值，附着于经过重分发的路由。OSPF本身不使用路由标记，但在制定路由策略时，可通过route-map（路由映射）调用路由标记。路由标记可能会用在根据其值，来严控路由重分发的网络环境1
 (详见14.6节)。路由标记值默认为 0，取值范围为 0～4 294 967 295。


1
 原文是“One possible use is to base the decision to redistribute a route based on the route tag.”


用途：
 用来将学自另一路由进程的路由重分发进OSPF。默认情况下，经过重分发的路由都会成为OSPF 外部type 2路由。经过重分发的BGP路由的默认度量值为1，而非BGP路由的度量值一律为20。只有在未含subnets关键词的情况下，执行本命令，才会将有类路由重分发进 OSPF。一般而言，有类路由对应着以下三种目的 IP网络。

带8位子网掩码的A类网络。

带16位子网掩码的B类网络。

带24位子网掩码的C类网络。


始见于 Cisco IOS 软件版本：
 10.0






配置示例1：以默认度量类型和度量值，将有类路由重分发进OSPF








如图14-1所示，路由器B通过EIGRP从路由器C收到6条路由。在这6条EIGRP路由中，三条是有类路由（5.0.0.0/8、145.5.0.0/16和205.5.5.0/24），三条是无类路由（6.0.0.0/12、146.6.0.0/20和206.6.6.0/28）。在路由器B上，将EIGRP 路由重分发进OSPF之前，先配置图中的路由器，如下所示：



[image: 图14-1 默认情况下，OSPF只会重分发有类路由]




图14-1 默认情况下，OSPF只会重分发有类路由





[image: ]






（待续）
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验证路由器A、B间是否已建立起了OSPF邻接关系。
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验证路由器B、C间是否已建立起了EIGRP邻接关系。
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验证路由器B是否从路由器C收到了6条EIGRP路由。
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修改路由器B的配置，将EIGRP有类路由重分发进OSPF。



[image: ]







验证


检查路由器A的IP路由表，验证是否已收到了经过重分发的（EIGRP）有类路由。



[image: ]






由路由器A的路由表可知，只有EIGRP有类路由被重分发进了OSPF，经过重分发的EIGRP 路由的OSPF 开销（或度量）值为20，度量类型为OSPF外部type 2 路由。查看路由器B的OSPF数据库，也能对此加以验证。
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配置示例2：以默认度量类型和指定的度量值，将有类路由重分发进OSPF








在图14-1配置示例1中，以默认度量值20，将EIGRP路由重分发进了OSPF。本例，会修改路由器B的配置，将所有经过重分发的EIGRP路由的度量值更改为66。
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（待续）
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配置示例3：以默认度量类型和指定的度量值，将有类路由重分发进OSPF








在图14-1配置示例1中，以默认度量值20，将EIGRP路由重分发进了OSPF。本例，会修改路由器B的配置，将所有经过重分发的EIGRP路由的度量值更改为66。



[image: ]







验证


验证新度量值是否对经过重分发的 EIGRP 路由生效。为此，可在路由器 A上，查看IP路由表，或在路由器B上，查看OSPF数据库。
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配置示例4：以指定的度量值，并以type1路由的形式将有类路由重分发进OSPF








被重分发进 OSPF 的路由都会以两种形式“露面”：type 1（E1）或 type 2（E2），默认为 type 2。OSPF type 1 路由的度量值等于：OSPF 内部开销值加上外部重分发开销值。OSPF type 2 路由的度量值只包含外部路由的重分发开销值，如图 14-2 所示。对 OSPF 路由进程域内的所有路由器来说，若经过重分发的路由以 OSPF 外部 type 2路由的形式在路由表中现身，那么在将数据包转发至与该 type 2 路由相对应的目的网络时，所耗“成本”全都相同；若经过重分发的路由以 OSPF 外部 type 1 路由的形式在路由表内现身，那么在将数据包转发至与该 type 1 路由相对应的目的网络时，所耗“成本”则随路由器而异。



[image: 图14-2 被重分发进OSPF 的 路由可以type 1或type 2路由的形式在路由表中出现]




图14-2 被重分发进OSPF 的 路由可以type 1或type 2路由的形式在路由表中出现



修改路由器 B 的配置，以 type 1 路由的形式，将 EIGRP 路由重分发进 OSPF。



[image: ]







验证


验证经过重分发的EIGRP路由是否以OSPF外部type路由的形式“露面”，其度量值是否为66。
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（待续）
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在路由器A上，验证该路由的度量值是否等于：路由器A通往（将数据包转发给）路由器B的OSPF开销值，与该路由的外部开销值之和。
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配置示例5：以指定的度量值，并以type1路由的形式，将子网路由重分发进OSPF








在先前的配置示例中，只是将EIGRP有类路由重分发进了OSPF。修改路由器B的配置，将所有EIGRP路由重分发进OSPF。



[image: ]







验证


观察路由器A的IP路由表，可获知在路由器B上是否已将EIGRP无类路由重分发进了OSPF。
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（待续）
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配置示例6：以指定的度量值和路由标记值，并以type1路由的形式，将子网路由重分发进OSPF








路由标记是一个32位值，附着于经过重分发的路由。在未用route-map的情况下，每条经过重分发的路由所附着的路由标记值都相同（详见14.6 节）。OSPF本身并不使用路由标记，但可用其值来实施路由策略。比如，在14.6节中，就使用了路由标记，并根据其值来决定将哪些路由重分发进OSPF。本例只会演示路由标记值的分配机制。修改路由器B的配置，以路由标记值555，将EIGRP路由重分发进OSPF。



[image: ]







验证


在路由器A上，查看其IP路由表内的某条精确路由，来获悉路由的路由标记值。
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在路由器A或B上，查看OSPF数据库所含的外部路由，来验证路由标记值。
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（待续）
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的邻接关系。


步骤2：
 验证redistribute
 命令所引用的路由进程名称和进程号（如适用）是否正确。


步骤3：
 请牢记本命令的默认参数值：路由的metric值=20（BGP路由=1），度量类型=type 2，路由标记值=0。

执行双向（相互）重分发（mutual redistribution）时，为避免路由环路，可利用distribute-list（详见7.5节、7.10节和7.15节）或route-map（详见14.6节）只允许对源于本路由进程域的路由施以重分发操作。

试举一例，若在同一台路由器上，既要将 EIGRP 路由重分发进 OSPF ，也要将OSPF路由重分发进EIGRP，那么对于重分发进EIGRP的OSPF路由来说，有可能会被路由器当做EIGRP路由，重分发回OSPF；而对于重分发进OSPF的EIGRP路由来说，也有会被路由器视为OSPF路由，重分发回EIGRP。执行此类双向重分发操作时，可“挂接”distribute-list或route-map，以防止上述问题的发生。








14.6 redistribute routing-process process-id route-map route-map-name









语法描述：


routing-process——向OSPF重分发进路由的路由进程进程名称，BGP、直连、EGP、EIGRP、IGRP、ISIS、ISO-IGRP、Mobile、ODR、OSPF、RIP或静态路由都可以向OSPF重分发路由。

process-id——路由进程的进程id（如适用）。

route-map-name——route map
 名，route map 的作用包括：一、控制对什么样的路由执行重分发操作；二、设置经过重分发的路由的参数（度量值、度量类型或标记值等）。


用途：
 在路由器将学自另一路由进程的路由重分发进OSPF时，对重分发过程加以控制。默认情况下，经过重分发的路由都会成为 OSPF外部 type2 路由。经过重分发的BGP路由的默认度量值为1，非BGP路由的度量值一律为20。只有在未含subnets
 关键词的情况下，执行本命令，才会将有类路由重分发进 OSPF。一般而言，有类路由对应着以下三种目的IP网络。

带8位子网掩码的A类网络。

带16位子网掩码的B类网络。

带24位子网掩码的C类网络。

可执行含subnets
 关键字的本命令，重分发所有路由。还可以在执行本命令时，包含metric、metric-type
 和tag
 关键字。上述关键字的取值也能在route-map中设置，本节所举配置示例将会对此加以展示。


始见于 Cisco IOS 软件版本：
 10.0






配置示例1：根据IP地址，来控制路由的重分发








如图14-3所示，路由器B从路由器C收到了6条EIGRP路由。在这6条EIGRP路由中，三条是有类路由（5.0.0.0/8、145.5.0.0/16 和 205.5.5.0/24），三条是无类路由（6.0.0.0/12、146.6.0.0/20 和 206.6.6.0/28）。对于本例，只会将无类路由重分发进OSPF。令路由器B将EIGRP路由重分发进OSPF之前，先给出图中路由器的配置，如下所示：



[image: 图14-3 需动用Route-Map，来控制将什么样的EIGRP路由重分发进OSPF]




图14-3 需动用Route-Map，来控制将什么样的EIGRP路由重分发进OSPF
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（待续）
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验证路由器A、B间是否已建立起了OSPF邻接关系。
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验证路由器B、C间是否已建立了EIGRP邻接关系。
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验证路由器B是否从路由器C收到了6条EIGRP路由。
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（待续）



[image: ]






修改路由器B的配置，令其只将EIGRP无类路由重分发进OSPF。



[image: ]







验证


验证是否只有EIGRP无类路由被重分发进了OSPF。



[image: ]













配置示例2：用Route-Map调整经过重分发的路由的度量值








配置示例1中，经过重分发的EIGRP路由的OSPF度量值为20，这也是路由器的默认行为。本例，会修改路由器B的配置，令其将经过重分发的有类和无类路由的度量值，分别调整为100和200。



[image: ]







验证


验证新度量值是否已对经过重分发的EIGRP路由生效。对此，可在路由器A上查看IP路由表和OSPF数据库来加以验证。
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（待续）



[image: ]













配置示例3：用Route-Map，更改经过重分发的路由的度量类型








在本节配置示例 1 中，经过重分发的 EIGRP 路由会以 OSPF 外部 type 2 的形式“露面”，这也是路由器的默认行为。本例，会修改路由器B的配置，令其将经过重分发的有类路由的度量类型更改为 OSPF 外部 type 1 路由。



[image: ]







验证


验证经过重分发的 EIGRP 有类路由是否以 OSPF 外部 type 1 路由的形式“露面”。
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配置示例4：用Route-Map，修改经过重分发的路由的标记值








修改路由器B的配置（如图14-3所示），令其将经过重分发的无类路由的标记值设置为1，将有类路由的标记值设置为2。



[image: ]







验证


验证经过重分发的EIGRP路由是否已附着了相应的路由标记值。



[image: ]













配置示例5：根据路由标记值，控制路由的重分发








如图14-4所示，路由器B通过EIGRP学得6条路由，并将EIGRP 路由重分发进了OSPF，现我为经过重分发的有类路由分配了路由标记值2，为无类路由分配了路由标记值1。路由器A则要将OSPF外部路由重分发进RIP-2。我制定的路由策略是：只将无类（OSPF外部）路由重分发进RIP-2。用route-map配搭访问列表便可实现这一路由策略。由于已预先对OSPF外部路由（经过重分发的EIGRP路由）做了标记处理，因此可使用route-map，让路由器A只将路由标记值为1的OSPF外部路由重分发进RIP-2。按图14-4所示网络拓扑配置路由器，如下所示。实施路由策略之前，在路由器A上，将所有OSPF路由重分发进RIP-2。



[image: 图14-4 可利用Route-Map，并根据根据路由标记值来掌控路由的重分发]




图14-4 可利用Route-Map，并根据根据路由标记值来掌控路由的重分发
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（待续）
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（待续）
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验证路由器D是否从路由器A收到了经过重分发的OSPF路由。
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（待续）



[image: ]






修改路由器A的配置，令其只将路由标记值为1的OSPF路由重分发进RIP。



[image: ]







验证


验证路由器A是否只将路由标记值为1的OSPF路由重分发进了RIP。



[image: ]







故障排除



步骤1：
 执行 show ip ospf database external
 或 show ip route
 ip-address mask 命令验证相关路由是否已附着了正确的路由标记值。


步骤2：
 验证redistribute
 命令所引用的路由进程名称及进程号（如适用）是否正确。


步骤3：
 验证redistribute
 命令所引用的route-map是否正确。


步骤4：
 验证route-map 的语法和逻辑。

执行双向（相互）重分发（mutual redistribution）时，为避免路由环路，可利用distribute-list（详见7.5节、7.10节和7.15节）或route-map（详见14.6节）只允许对源于本路由进程域的路由施以重分发操作。

试举一例，若在同一台路由器上，既要将EIGRP路由重分发进OSPF，也要将OSPF路由重分发进EIGRP，那么对于重分发进EIGRP的OSPF路由来说，有可能会被路由器当做EIGRP路由，重分发回OSPF；而对于重分发进OSPF的EIGRP路由来说，也有会被路由器视为OSPF路由，重分发回EIGRP。执行此类双向重分发操作时，可“挂接”distribute-list或route-map，以防止上述问题的发生。















第15章 掌控 OSPF Router-ID













15.1 router-id ip-address









语法描述：


ip-address——OSPF Router-ID 的 IP 地址。


用途：
 用来配置路由器的 OSPF Router-ID。默认情况下，OSPF Router-ID 取自路由器上的最高 loopback 接口 IP 地址。若路由器上未创建 loopback 接口，那么 OSPF Router-ID 将取自路由器任意有效接口中的最高 IP 地址。Router-ID 是OSPF数据包（包括 Hello数据包，以及各种链路状态通告（LSA）数据包）中的一个字段1
 。在多址网络中，OSPF Router-ID是用来选择OSPF指定路由器（DR）的主要依据。路由器的 OSPF Router-ID 应“稳如泰山”（It is desirable to have an OSPF router ID that does not change.）。若 OSPF 路由器上未创建任何 loopback 接口，则可执行 router-id 命令，手工设置一个稳定的 OSPF Router-ID。


1
 原文是“The router ID is a component of every OSPF exchange, including Hello packets and link-state advertisements (LSAs).”译文酌改。


始见于 Cisco IOS 软件版本：
 12.0(1)T











第16章 汇总外部路由













16.1 summary-address ip-address mask















16.2 summary-address ip-address mask not-advertise









语法描述：


ip-address——汇总路由的IP地址。

mask——用来生成汇总路由的子网掩码。


用途：
 可对重分发进OSPF的路由执行路由汇总操作。汇总操作会对经过重分发的动态、静态和连接路由生效。执行路由重分发操作的路由器称为自治系统边界路由器（ASBR）。summary-address
 命令在ASBR或区域边界路由器（ABR）路由器上配置，用在ABR上时，只能汇总外部OSPF路由。带not-advertise
 关键字执行本命令时，可抑制由ASBR或ABR通告的汇总路由。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：汇总被重分发进OSPF的路由








如图16-1所示，路由器B将会汇总4条重分发进OSPF的路由。本例，会用路由器B的4个loopback接口来模拟4条将要被汇总的路由。这 4条路由都会重分发进 OSPF。执行路由重分发的路由器为ASBR。



[image: 图16-1 ASBR能够可对重分发进OSPF的路由执行汇总操作]




图16-1 ASBR能够可对重分发进OSPF的路由执行汇总操作





[image: ]






执行路由汇总操作之前，先检查路由器A的IP路由表，验证那4条路由是否被通告进了OSPF路由进程域。
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汇总由路由器B通告的那4条直连路由时，需使用26位的子网掩码。修改路由器B的配置，汇总那4条loopback接口直连路由。



[image: ]







验证


查看路由器A的IP路由表，验证路由器B是否已汇总了那4条loopback接口直连路由。



[image: ]







故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间的邻接关系。


步骤2：summary-address
 命令只能在 OSPF ASBR 上配置。


步骤3：
 验证summary-address
 命令所引用的IP地址和子网掩码是否正确。













第17章 OSPF计时器













17.1 timers lsa-group-pacing seconds









语法描述：


seconds——让路由器将一组（批）“过期”的链路状态通告（LSA）放到一块泛洪的最低延迟值，单位为秒。取值范围为10～1800秒。默认值为240秒。


用途：
 每条OSPF LSA都与一个age（寿命）参数（OSPF LSA数据包内的一个字段）挂钩，以表明其是否仍然有效。当LSA的“寿命到头”（1 小时）时，路由器会将其丢弃。生成其的路由器会每隔30分钟重新刷新并泛洪一次。定期刷新LSA的作用是：不让LSA“寿终正寝”，以防止路由器将其丢弃。即便LSA的内容没有发生变化，生成其的路由器也会每隔30分钟刷新一次。另外，还会每隔10分钟对所有LSA执行校验和计算。若路由器将LSA丢弃，则表明该LSA所含路由信息不会在路由器的OSPF数据库中“露面”。根据遭路由器丢弃的LSA构造出的路由也会从IP路由表中“退位”。

引入LSA组步调（group-pacing）特性之前，刷新LSA时，Cisco路由器使用的是统一的计时器。执行校验和计算与LSA老化计算时，则用另一个计时器1
 。每隔30分钟，OSPF路由器都会扫描整个OSPF 数据库，并刷新由自己生成的每条LSA。该过程会消耗路由器大量CPU资源，其原因是对于经过刷新之后的每条LSA都会与同一个age计时器挂钩2
 。


1
 原文是“Another timer was used for the checksum and aging function.”原文如此，译文直译。


2
 原文是“This process was CPU intensive because every LSA, after being refreshed, would have identical age timers.”根据字面，能看出这句话前后的因果关系吗？译文按字面意思直译。

刷新LSA age计时器之后，路由器便会向OSPF邻居路由器泛洪（所有由自己生成的）LSA1
 。在大型OSPF网络中，这一OSPFLSA刷新机制会定期（每隔30分钟）造成网络资源利用率高的问题。于是，Cisco开发出了LSA组步调（group pacing）特性，来解决上述周期性的路由器CPU高利用率和网络带宽高占用率问题。


1
 原文是“After the LSA age timers were refreshed, the router would transmit the LSAs to neighboring OSPF routers”括号里的文字原文没有，译者自行添加，如有不妥，请指正。

该特性开发出之后，每条LSA都与一个单独的计时器挂钩，在任意时间间隔内，路由器可单独刷新各条LSA。LSA组步调（group pacing）特性可让路由器“隔三差五”地刷新并向邻居泛洪LSA，从而“平摊”了对路由器CPU和网络带宽资源的消耗量。在大多数OSPF网络中，用本命令的默认seconds值设置就够了。但对于大型OSPF网络，则可以适当调低本命令的seconds参数值。


始见于 Cisco IOS 软件版本：
 11.3 (AA)






配置示例：修改LSA组步调延迟值








可执行 router 配置命令 timers lsa-group-pacing，来修改 LSA 组步调延迟值，如下所示。



[image: ]







验证


可执行 show ip ospf timer lsa-group
 命令，来验证 LSA 组步调延迟时间值。
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17.2 timers spf delay interval









语法描述：


delay——OSPF路由器“感知”拓扑变更之后，执行最短路径优先（SPF）计算之前，所等待的时间，单位为秒。取值范围为 0～4 294 967 295 秒。默认值为5秒。

interval——路由器连续两次执行SPF计算之间，所等待的最短时间，单位为秒。取值范围为 0～4 294 967 295 秒。默认值为 10 秒。


用途：
 OSPF网络拓扑发生变化时，OSPF路由器便会执行SPF计算。本命令所包含的delay参数用来设置路由器从感知OSPF拓扑发生改变，到执行SPF计算之间所等待的时间。本命令所包含的interval参数则用来设置路由器连续执行两次SPF计算之间所等待的时间。若路由器不停地执行SPF计算，那么在网络中便很可能出现了路由器接口翻动（路由器接口不停地UP/Down）的情况，这会导致OSPF网络拓扑频繁更迭。


始见于 Cisco IOS 软件版本：
 10.3






配置示例：更改SPFtimer值1










1
 原文是“Modifying the LSA Group Pacing.”

SPF timer 值可用 router 配置模式命令 timers spf router
 来更改，如下所示。
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验证


可执行 show ip ospf
 命令，对更改结果加以验证。
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（待续）
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第18章 流量负载均衡













18.1 traffic-share min acrass intorfaees









语法描述：


本命令不含任何参数。


用途：
 本命令只能与IGRP和EIGRP配搭使用，以支持非等价负载均衡。在 IOS 中，本命令会作为 OSPF的一个配置选项出现，但对OSPF不生效。











第19章 接口配置模式命令













19.1 ip ospf authentication















19.2 ip ospf authentication authentication-key password















19.3 ip ospf authentication message-digest








本命令需与命令19.11（ip ospf message- digest-key
 key-id md5
 password）配搭使用。








19.4 ip ospf authentication null









语法描述：


key-id——密钥ID，用来标识密码。取值范围为1～255。链路两端需配置相同的密钥和密码。

password——密码，用于特定路由器接口所处区域内的认证。密码由数字和字符组成，长度为1～8位。


用途：
 对于版本低于 12.0 的 Cisco IOS，若在某 OSPF 区域内启用了认证功能，那么在归属于该区域的所有路由器接口上，都必须配置类型相同的OSPF认证方法。本命令的作用是，让路由器接口上启用的认证类型有别于其所归属的OSPF区域。


始见于 Cisco IOS 软件版本：
 12.0






配置示例1：OSPF网络中的简单密码认证








如图19-1所示，在区域0内路由器A、B间的那条串行链路上，并未启用OSPF认证，但在路由器A、B间的以太网链路上，启用了简单密码认证。路由器A、B的初始配置如下所示。



[image: 图19-1 OSPF 认证可以逐条链路为基础来配置]




图19-1 OSPF 认证可以逐条链路为基础来配置
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验证路由器A、B是否分别通过串行链路和以太网链路建立了状态为FULL的OSPF邻接关系。
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验证区域0内是否启用了OSPF认证。
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修改路由器A、B的配置，在以太网链路上启用简单密码认证。明文密码为laura。
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验证


验证路由器 A、B 是否分别通过串行链路和以太网链路建立了状态为 FULL 的OSPF邻接关系。
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配置示例2：在OSPF网络中启用MD5认证








将上例中以太网链路上的OSPF认证类型更改为MD5。密码为laura
 ，密钥ID为1。配置如下所示。
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验证


验证 OSPF MD5 认证是否在以太网络链路上启用。
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此外，验证路由器A、B是否分别通过串行链路和以太网链路建立了状态为FULL的OSPF邻接关系。
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配置示例3：更改密钥和密码








出于安全性考虑，需定期更改密钥和密码。使用“明码”认证，更改密码会导致OSPF 邻接关系中断，邻接关系会从更改链路一端路由器接口的认证密码时中断，直至更改完对端链路路由器接口的认证密码。使用 MD5 认证，则可在链路上保留旧密钥、旧密码的同时，配置新密钥、新密码。在链路对端配妥新密码和新密钥之前，会继续沿用旧密码、旧密钥。现更改路由器A和B间互连以太网链路上的OSPF认证密钥和密码，先在路由器 A Ethernet0/0 接口上添加一个新密码和一个新密钥，并观察只在链路的一端配置新密钥、新密码的情况。
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观察只在链路一端的路由器接口上添加新密钥、新密码的效果。
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由以上输出可知，路由器同时使用两个密钥执行OSPF认证。在路由器B上配置新密钥、新密码，但仍保留旧密钥、旧密码。



[image: ]







验证


验证路由器B是否用新密钥，新密码执行认证。
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现在，可在路由器A、B上删除旧密钥、旧密码了。
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配置示例4：NULL（虚）认证








对于版本低于 12.0 的 Cisco IOS，若在某 OSPF 区域内启用了认证功能，那么在归属该区域的所有路由器接口上，都必须配置类型相同的OSPF认证方法。对于版本不低于12.0的Cisco IOS，若某个路由器接口无需开启认证，则可用NULL认证来“覆盖”该接口所处OSPF区域内所开启的OSPF认证。图19-1所示为在OSPF区域0内，在路由器以太网接口上都启用简单密码认证，但在路由器串行接口上不启用认证。
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（待续）
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验证


验证路由器 A、B 是否分别通过串行链路和以太网链路建立了状态为 FULL 的OSPF邻接关系。



[image: ]







故障排除



步骤1：
 若启用的是简单密码认证，请验证路由器相关网络接口所设OSPF认证密码是否相同。


步骤2：
 若启用的是MD5认证，请验证路由器相关网络接口所设密码和密钥是否相同。


步骤3：
 在路由器上开启 OSPF debug，观察其输出，便可发现 OSPF 认证密钥、密码不匹配的情况。以下给出了启用OSPF简单密码认证，但链路两端接口所设密码不匹配时的 OSPF debug 输出。
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以下给出了启用OSPFMD5认证，但链路两端接口所述密钥匹配，但密码不匹配时的 OSPF debug 输出。
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最后再给一个启用 OSPFMD5 认证，但链路两端接口所设密钥不匹配时的 OSPF debug输出。由输出可知，一端接口所设密钥ID为1，而另一端接口所设密钥ID为2。
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19.5 ip ospf cost cost









语法描述：


cost——设置于路由器接口上的OSPF度量（metric）值。取值范围为1～65535。


用途：
 默认情况下，路由器接口的OSPF开销值的计算公式是：108
 /接口带宽值。表19-1所列为各类路由器接口的OSPF开销值。若OSPF路由器接口带宽高于100Mbit/s，则不建议使用默认 OSPF 开销值。对于这种情况，OSPF 将无法区分带宽高于或等于100Mbit/s 的路由器接口的 OSPF 开销值（都为 1）。用 ip ospf cost
 命令，可更改路由器个别接口的OSPF开销值。在OSPF 路由器上执行autocost reference-bandwidth
 命令（详见3.1节），可全局性地更改（该路由器上除loopback接口以外所有接口的）OSPF参考带宽值，从而让OSPF“统一调整”针对每一个接口计算出的OSPF开销值1
 。


1
 译者注：整段原文是“By default OSPF calculates the cost of an interface by dividing the bandwidth of the interface into 100 million. Table 19-1 lists the costs for various interface types. Using the default value when your network has interfaces with a bandwidth greater than 100,000,000 bps is not recommended. OSPF will not be able to differentiate between a 100- Mbps interface and an interface with a bandwidth greater than 100 Mbps. The ip ospf cost command enables you to change the OSPF cost for an interface. The default reference value used to calculate the OSPF cost of an interface can be modified using the command autocost reference-bandwidth (see Section 3-1).”译者已经不是在翻译了，部分译文为译者原创，如有不妥请指正。


表19-1 各类路由器接口的默认OSPF开销值


[image: ]







始见与 Cisco IOS 软件版本：
 10.0






配置示例：更改接口的OSPF开销值








如图19-2所示，以太网链路的OSPF开销值为10。按图19-2配置路由器A和B，并验证路由器以太网接口的OSPF开销值。



[image: 图19-2 OSPF接口默认开销值的计算公式为：10 8 /接口带宽值]




图19-2 OSPF接口默认开销值的计算公式为：108
 /接口带宽值
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执行 show ip ospf interface 命令，观察其输出，可见接口的 OSPF 开销值。



[image: ]






由以下输出可知，路由器A将数据包转发至路由器B loopback接口（2.2.2.2）的“成本”为11，即以太网接口的OSPF开销值加上路由器Bloopback接口的OSPF开销值1
 。


1
 译者注：原文是“The cost to reach the loopback interface is the cost of the Ethernet interface plus the cost of the loopback interface, as shown here.”
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修改路由器A、B的配置，将以太网接口的OSPF开销值更改为100。
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验证


验证以太网接口的OSPF开销值是否为100。
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验证路由器 A 将数据包转发至路由器 B loopback 接口（2.2.2.2）的“成本”是否为101（100+1）。



[image: ]







故障排除



步骤1：
 验证接口配置模式命令 ip ospf cost
 中所设的 OSPF 开销值是否正确。


步骤2：
 为保证流量的对称性，应在同一条链路的两端路由器接口上设置相同的OSPF开销值1
 。


1
 译者注：原文是“For consistency, use the same cost for every interface attached to the same network.”










19.6 ip ospf database-filter all out









语法描述：


本命令不含任何参数。


用途：
 用来防止 LSA（链路状态通告）从路由器的某个接口向外泛洪。在很多Internet服务提供商网络中，OSPF邻居路由器之间都会用多条链路互连。收到LSA时， OSPF路由器会在除接收接口之外的其它所有OSPF接口上泛洪。ip ospf database-filter all out
 命令可让 ISP 网络工程师在泛洪量和泛洪可靠性之间做出选择。试举一例，若OSPF 邻居路由器间通过两条链路互连，可利用本命令来阻止 LSA 在其中一条链路上的泛洪。


始见于 Cisco IOS 软件版本：
 12.0






配置示例：降低冗余链路上的LSA泛洪量








图19-3所示为路由器A、B通过两条并行链路互连。为降低LSA的泛洪量，可执行带 database-filter
 选项的 ip ospf interface
 命令，让路由器不通过下面那条链路泛洪 LSA。用 router 配置模式命令 neighbor ospf database-filter all out
 （详见 11.3 节），也可以起到降低LSA泛洪量的效果1
 。路由器A、B的配置如下所示。


1
 译者注：在路由器间以点对点串行链路互连的情况下，该命令应该起不到效果，因为其只对OSPF网络类型为point-to-multipoint或NBMA的路由器接口生效。



[image: 图19-3 阻止LSA在并行链路之一上泛洪，以起到降低LSA泛洪量的效果]




图19-3 阻止LSA在并行链路之一上泛洪，以起到降低LSA泛洪量的效果
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（待续）
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验证


验证 OSPF database filter（数据库过滤器）是否已对路由器 A 的 Serial0/1 接口生效。
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故障排除



步骤1：
 只要 OSPF 路由器间的邻接关系状态为 FULL，则接口配置模式命令 ip ospfdatabase-filter all out
 就应该生效。










19.7 ip ospf dead-interval seconds









语法描述：


seconds——在 dead interval 时间段内，若 OSPF 路由器未收到 OSPF 邻居所发的hello数据包，便将该OSPF邻居路由器的状态置为失效（down）状态。本参数的取值范围为 1～8192 秒。默认值为 hello interval 值的 4 倍。


用途：
 只要能从OSPF邻居收到Hello数据包，OSPF路由器（接收Hello数据包的路由器）便会认定其为有效 OSPF 邻居。OSPF 路由器会利用 dead interval 参数，来确定其 OSPF 邻居失效的时间。若 OSPF 路由器在 dead interval 时间段内未能从其OSPF邻居接收到Hello数据包，便会将该OSPF邻居路由器的状态置为失效状态。默认情况下，dead interval 值为 hello interval 值的 4 倍。前值一定大于后值。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：修改路由器接口所发 OSPF Hello 数据包的 router dead interval 字段值








按图19-4所示的网络拓扑配置路由器，观察由路由器OSPF接口所发Hello数据包的各种默认计时器值。然后，我会试着调整某些OSPF路由器（所发Hello数据包）的 dead interval（字段）值。



[image: ]








[image: 图19-4 连接至同一物理网络的所有OSPF 路由器接口，需配置相同的dead interval值]




图19-4 连接至同一物理网络的所有OSPF 路由器接口，需配置相同的dead interval值



执行 show ip ospf interface
 命令，检查路由器 A serial 0/1 接口上所设的 dead interval值。



[image: ]






请注意，默认的 hello interval 值和 dead interval 值分别为 10 秒和 40 秒。修改路由器 A 的配置，将其 Serial0/1 接口的 dead interval 值（即由 Serial0/1 接口所发的 hello 数据包的 router dead interval 字段值）更改为 41 秒，而路由器 B 的配置不作改动。
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验证路由器A、B间的OSPF邻接关系。



[image: ]






由以上输出可知，因路由器 A、B 间互连链路两端接口所设的 dead interval 值不匹配，从而导致路由器间建立不了OSPF邻接关系。要想成功建立起OSPF邻接关系， OSPF邻居路由器间互连链路两端接口所设的hello interval值和dead interval值必须一致，此外，链路两端所启用的 OSPF 认证方法亦须相同。开启 OSPF debug，观察其输出，便可获知OSPF邻接关系不能建立的原因所在。
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修改路由器 B Serial0 接口的 dead interval 值。



[image: ]







验证


验证路由器 A、B 间互连链路两端接口所设的 dead interval 值是否一致。
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验证路由器A、B间是否已建立起了OSPF邻接关系。



[image: ]







故障排除



步骤1：
 验证连接至同一物理网络的所有 OSPF 路由器接口所设的 dead interval 值是否相同。


步骤2：
 验证接口上所设的 dead interval 值是否大于 hello interval 值。










19.8 ip ospf demand-circuit









语法描述：


本命令不含任何参数。


用途：
 在 OSPF 按需电路上，既不会定期发送 Hello 消息，也不会通过周期性的泛洪来（定期）刷新 LSA。demand-circuit（按需电路）是指可根据需求，随时断开/接通底层（数据链路层）连通性的链路。对于拓扑结构为 point-to-multipoint（点到多点）的网络，只有multipoint端才需要配置本命令。本命令一般都配置在按流量计费的链路（比如，ISDN链路）上。链路按流量计费是指运营商按过往于链路上的流量征收费用。在按需电路上配置本命令可抑制 OSPF 数据包的定期发送，从而节省链路费用。


始见于 Cisco IOS 软件版本：
 11.2






配置示例：将 Point-to-Point 链路配置为 OSPF demand-circuit








将图 19-5 所示的串行链路配置为 OSPF demand-circuit。



[image: 图19-5 在路由器串行接口上激活OSPF demand-circuit特性，以抑制Hello数据包的定期发送，及LSA的定时刷新]




图19-5 在路由器串行接口上激活OSPF demand-circuit特性，以抑制Hello数据包的定期发送，及LSA的定时刷新
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（待续）



[image: ]







验证


验证是否在路由器 A 的 serial 0/1 接口上激活了 OSPF demand-circuit 特性。
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由以下输出可知，在路由器 B 的 s0 接口上虽并未配置 ip ospf demand-circuit 命令，但 OSPF demand-circuit 特性却照样在该接口上激活。
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验证路由器A、B间是否已建立起了OSPF邻接关系。



[image: ]







故障排除



步骤1：
 只要配置无误，ip ospf demand-circuit
 命令必会生效。执行该命令之前，请确保路由器已通过待启用 ospf demand-circuit 特性的链路，建立起了 OSPF 邻接关系。










19.9 ip ospf flood-reduction









语法描述：


本命令不含任何参数。


用途：
 默认情况下，即便LSA的内容不发生任何变化，也会每隔30分钟刷新一次。若LSA的内容不变，则表明网络拓扑稳定。对于规模较大且拓扑稳定的网络，定期泛洪 LSA 属多余之举。接口配置模式命令 ip ospf flood-reduction
 的作用是，让路由器接口发送 OSPF LSA 时，将 LSA 报头内 age 字段的 DoNotAge 位置位（DoNotAge 位为 OSPF LSA 报头内 age 字段的最高位），从而起到停止定期刷新 LSA的作用。但只要网络拓扑发生变化，无论该命令配置与否，LSA 都将重新泛洪。在路由器接口上激活flood-reduction特性时，通过该接口建立起的OSPF邻接关系将会被重置。


始见于 Cisco IOS 软件版本：
 12.1






配置示例：在接口上激活 ospf flood-reduction 特性








按图 19-6 所示拓扑配置路由器，为更好的研究启用 ospf flood-reduction 特性后OSPF数据库的变化情况，配置路由器时，我暂时先不启用这一特性。



[image: 图19-6 激活flood-reduction特性时，用来演示OSPF数据库发生变化的网络]




图19-6 激活flood-reduction特性时，用来演示OSPF数据库发生变化的网络
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检查路由器 B OSPF 数据库中包含网络 1.1.1.1 的 LSA 条目（记录）。
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修改路由器 A 的配置，在 Serial0/1 接口上激活 OSPF flood-reduction 特性。
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验证


检查路由器 B OSPF 数据库包含网络 1.1.1.1 的 LSA 条目（记录），验证是否已在路由器 A Serial0/1 接口上激活了 OSPF flood-reduction 特性。
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故障排除



步骤1：
 只要通过设有 ip ospf flood-reduction
 命令的接口建立起了 OSPF 邻居，该命令就应该生效。


步骤2：
 只有版本号不低于 11.2 的 Cisco IOS 软件才能“理解”报头“age”字段着DoNotAge位的LSA。










19.10 ip ospf hello-interval seconds









语法描述：


seconds——过往于（OSPF 邻居路由器间互连）链路的 OSPF Hello 数据包所含的 hello interval 字段值，单位为秒。取值范围为 1～8192 秒。默认值为 10秒（对于非广播多路访问网络（NBMA），其默认值为30秒）


用途：
 刚开始，OSPF路由器之间会互发Hello数据包，以建立OSPF邻接关系。邻接关系一经建立，OSPF路由器便会将Hello数据包的收发作为保活（keepalive）机制，来测定其 OSPF 邻居是否仍然有效。hello interval 值应低于 dead interval 值。同一链路上（或同一网络中）的所有路由器接口都必须发送 hello interval 字段值相同的OSPF hello 数据包，否则 OSPF 邻接关系将建立不起来。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：修改路由器接口所发OSPF Hello数据包的 hello interval字段值








按图 19-7 所示的网络拓扑配置路由器，观察通过串行链路所发 OSPF Hello 数据包的各种默认计时器值。然后，我会试着调整 OSPF 路由器（所发 Hello 数据包）的hello interval（字段）值。



[image: 图19-7 同一链路上（或同一网络中）的所有路由器接口都必须发送hello interval字段值相同的OSPF hello数据包]




图19-7 同一链路上（或同一网络中）的所有路由器接口都必须发送hello interval字段值相同的OSPF hello数据包
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（待续）
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查看路由器 A、B 的串行接口事关 OSPF hello 数据包收发的计时器值。
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请注意，默认的 hello interval 值为 10 秒，默认的 dead interval 值为 40 秒。修改路由器 A 的配置，将其 Serial0/1 接口所发 hello 数据包的 hello interval 字段值更改为 11秒，而路由器B的配置则保持不变。
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验证路由器 A Serial0/1 接口事关 OSPF Hello 数据包收发的计时器值。
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由以上输出可知，路由器自动将dead interval值调整为了hello interval值的4倍。

验证路由器A、B间的OSPF邻接关系。



[image: ]






由于路由器 A S0/1 接口与路由器 B S0 接口所发 hello 数据包的 hello interval 字段值不匹配，因此两者不能通过串行链路建立起OSPF邻接关系。在路由器B上，开启OSPF debug，观察其输出，便可了解 OSPF 邻接关系不能建立的原因所在。
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修改路由器B的配置，令其所发hello数据包的hello interval字段值与路由器A相同。
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验证


验证路由器A、B通过串行链路发出的hello数据包的hello interval字段值是否一致。
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验证路由器A、B是否已重新建立起了OSPF邻接关系。
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故障排除



步骤1：
 同一链路上（或同一网络中）的所有路由器接口是否都设有相同的hello interval值。










19.11 ip ospf message-digest-key key-id md5 password









语法描述：


key-id——用来标识密码的密钥。取值范围为1～255。连接至同一网络（链路）的所有路由器接口都必须设有相同的密钥和密码。

password——用做认证的密码，设于路由器接口。密码由数字和字符组成，长度为1～16位。


用途：
 若在区域 0 内启用了 OSPF MD5 认证，那么在归属于该区域的所有路由器接口上，都必须配置类型相同的OSPF认证方法。本命令的作用是：在参与OSPF路由进程的接口上启用OSPF MD5 认证功能。对于IOS版本不低于12.0的Cisco路由器，在接口上所启用的认证方法可以有别于该接口所归属的区域（详见19.1节～19.4节）。


始见于 Cisco IOS 软件版本：
 11.0






配置示例1：开启OSPF接口的MD5认证功能








如图19-8所示，在OSPF区域0内启用了OSPF MD5 认证。在路由器 A、B 的串行接口（隶属于区域 0）上，配置了 OSPF MD5 认证，所使用的密钥 ID 为 1，密码为“cisco”
 。



[image: 图19-8 对于IOS版本低于12.0的Cisco路由器，若在某个OSPF 区域内启用了OSPF MD5认证，则在归属于该区域的所有接口上都需激活OSPF MD5认证功能]




图19-8 对于IOS版本低于12.0的Cisco路由器，若在某个OSPF 区域内启用了OSPF MD5认证，则在归属于该区域的所有接口上都需激活OSPF MD5认证功能
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验证


验证 OSPF MD5 认证是否意在区域 0 内启用。
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（待续）
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验证是否在路由器 A、B 的串行接口上激活了 OSPF MD5 认证功能。
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（待续）
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验证路由器A、B间是否建立起了OSPF邻接关系。
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配置示例2：修改密钥和密码








出于安全性考虑，需定期更改密钥和密码。使用“明码”认证，更改密码会导致OSPF邻接关系中断，邻接关系会从更改链路一端路由器接口的认证密码时中断，直至更改完对端链路路由器接口的认证密码。使用MD5认证，则可在链路上保留旧密钥、旧密码的同时，配置新密钥、新密码。在链路对端配妥新密码和新密钥之前，会继续沿用旧密码、旧密钥。修改路由器A、B串行接口上的密钥和密码。首先，在路由器A上添加新密钥、新密码，并观察只在串行链路的一端配置新密钥、新密码的情况。
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观察只在串行链路的一端添加新密钥、新密码的效果。
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由以上输出可知，路由器同时使用两个密钥执行OSPF认证。在路由器B上配置新密钥、新密码，但仍保留旧密钥、旧密码。
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验证


验证路由器B是否已启用了新密钥、新密码执行OSPF认证。
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现在，可以删除路由器A、B上所设的旧密钥、旧密码了。
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故障排除



步骤1：
 同一链路上（或同一网络中）的所有路由器接口是否都设有相同的密钥和密码。










19.12 ip ospf mtu-ignore









语法描述：


本命令不含任何参数。


用途：
 若相邻OSPF路由器间互连链路的MTU（最大传输单元）不匹配，则OSPF邻接关系将无法建立。


始见于 Cisco IOS 软件版本：
 12.0 (3)






配置示例：OSPF邻接关系和MTU不匹配








如图19-9所示，路由器A、B串行（帧中继）接口的MTU值为1500字节，路由器C串行（帧中继）接口的MTU值为1490。OSPF邻接关系建立时，路由器A、C间达到 EXSTART 状态后，便会尝试交换各自的 OSPF DD（数据库描述）数据包。一旦（两台路由器所发的）OSPF DD 数据包的“interface MTU”字段值不一致，路由器A（或C）便会忽略（对方发出的）OSPFDD数据包1
 。只要发生了interfaceMTU字段值不匹配的情况，OSPF DD 数据包不但得不到（邻居路由器的）确认，而且发送方路由器还会不停地发送该包，直到得到确认为止。若一直得不到确认，两台路由器就会“卡”在 EXSTART 状态。为对此加以演示，我现将路由器 C 帧中继接口的 MTU值配置为1490，如下所示。


1
 译者注：原文是“An OSPF router will ignore a database description packet if there is an MTU mismatch.”译文为译者原创，如有不妥请指正。



[image: 图19-9 只要OSPF路由器间互连接口的MTU值不匹配，便建立不了OSPF邻接关系]




图19-9 只要OSPF路由器间互连接口的MTU值不匹配，便建立不了OSPF邻接关系
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（待续）
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在路由器 A 上开启 OSPF debug，然后重置（reset）其 OSPF 进程。
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由路由器A生成的debug输出可知，路由器A、C“卡”在了EXSTART状态。在路由器 A 或 C 上执行 show ip ospf neighbor 命令，也可以证实这一点。
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解决该问题的方法是：在路由器A、C间帧中继链路两端的串行接口上，配置相同的MTU值。Cisco路由器不支持在以太网或令牌环网接口上配置MTU值，因此若在此类网络接口上出现 MTU 不匹配的情况，只能用接口配置模式命令 ip ospf mtu-ignore来解决。下例为配置路由器A、C，令两者对帧中继（串行）接口上的MTU值不匹配“置之不理”。
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验证


验证路由器A、C是否已建立起了OSPF邻接关系。
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故障排除



步骤1：
 验证路由器接口所设的IP地址和子网掩码。


步骤2：
 验证 frame relay map ip
 命令中所引用的 DLCI 号和 IP 地址是否正确。执行show frame-relay map
 命令，便可对此加以核实。
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步骤3：
 配置OSPF之前，ping链路对端接口地址，验证互连链路的IP连通性。


步骤4：
 若“鱼龙混杂”着多种 OSPF 网络类型（比如，multipoint 和 point-to-point），请验证所有路由器上所配的hellointerval值是否相同1
 。


1
 译者注：作者所说的这种情况应该是，链路一端路由器接口的OSPF网络类型为point-to-multipoint，另一端为point-to-point。


步骤5：
 若存在 MTU 不匹配的情况，请执行接口配置模式命令 ip ospf mtu-ignore
 ，将链路两端接口的MTU值设成一样。










19.13 ip ospf network broadcast









语法描述：


本命令不含任何参数。


用途：
 用来将路由器接口的OSPF网络类型从NBMA网络配置为广播网络。


始见于 Cisco IOS 软件版本：
 10.0






配置示例1：在NBMA网络内形成全互联的OSPF邻居








OSPF将网络分为以下三种类型：


广播多路访问网络（broadcast multiaccess network）
 ——对于广播多路访问网络，连接到其中的任一路由器都可以与网络内的所有其它路由器直接通信。以太网、令牌环网和 FDDI 网络都属于广播多路访问网络。当运行 OSPF 路由协议的路由器在广播多路网络中发送 OSPF 数据包时，网络内的所有其他OSPF路由器都应收到该包。


点对点网络（point-to-point network）
 ——在点对点网络中，只可能有两台路由器，分别位于点对点链路的每一端。高级数据链路控制协议（High-Level Data Link Control，HDLC）和点对点协议（Point-to-Point Protocol，PPP）链路都属于点对点网络。


NBMA网络
 ——NBMA网络的例子有帧中继和X.25网络。在NBMA网络中，每一台 OSPF 路由器可能都有一条通向该网络内所有其他路由器的连接，但这些连接都是逻辑的点对点链路，因此过往于某条逻辑链路的 OSPF 数据包不能被所有OSPF邻居接收。站在OSPF的角度来看，可将NBMA网络配置为广播、point-to-point（点对点）或multipoint（多点）网络。

本例会演示如何将NBMA（帧中继）网络配置为OSPF广播网络。如图9-10所示，三台OSPF路由器通过帧中继网络建立了全互联的PVC连接。每台OSPF路由器都分别有一条通往另外两台路由器的 PVC 连接。在此情形，由于该 NBMA（帧中继）网络的运作（传递OSPF数据包的）方式酷似多路访问网络，因此可将路由器互连接口的OSPF网络类型配置为广播网络。与所有OSPF广播网络一样，在该NBMA（帧中继）网络中，也会选举出指定路由器（Designated Router，DR）和备份指定路由器（Backup Designated Router，BDR）。为观察 NBMA 网络中 OSPF 的运作方式，先不在图 19-10中的路由器互连接口上配置OSPF网络类型。



[image: 图19-10 对于通过NBMA网络互连的OSPF路由器，若路由器间建立了全互连的PVC连接，且互连接口的IP地址都隶属于同一IP子网，那么在配置OSPF时，往往可将接口的OSPF网络类型设置为广播网络]




图19-10 对于通过NBMA网络互连的OSPF路由器，若路由器间建立了全互连的PVC连接，且互连接口的IP地址都隶属于同一IP子网，那么在配置OSPF时，往往可将接口的OSPF网络类型设置为广播网络
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（待续）
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在路由器A、B、C上，禁用帧中继inverse（逆向）ARP特性，执行frame-relaymap命令，在对端路由器接口IP地址与相应的帧中继DLCI之间“人工”建立映射关系。这只是为了防止路由器获悉尚未使用的DLCI，并不会对帧中继网络中的OSPF操作有任何影响。本书第11章已经介绍过了如何用OSPF neighbor
 命令，在NBMA网络中配置 OSPF。对于本例，则要在路由器上执行接口配置模式命令 ip ospf network broadcast
 ，让OSPF将NBMA（帧中继）网络视为广播网络。要是在路由器上不配neighbor
 或ip ospf network broadcast
 命令，OSPF将“不理解”NBMA网络，路由器A、B、C间的OSPF邻接关系自然也建立不起来，如show ip ospf neighbor
 命令的输出所示。
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在NBMA网络中，OSPF发送不了任何协议数据包1
 。修改路由器A、B、C的配置，将三者之间互连接口的OSPF网络类型从NBMA网络配置为广播网络。


1
 译者注：原文是“OSPF is not sending any protocol packets to the NBMA network.”
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（待续）
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验证


验证OSPF是否将NBMA(帧中继)网络视为了广播网络。



[image: ]






验证路由器A、B和C间是否已建立起了状态为FULL的OSPF邻接关系。
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由以上输出可知，路由器C被选举为了DR，路由器B则被选举为BDR。对于这一全互联网络拓扑结构，只要所有PVC都保持UP，哪台路由器被选举为DR其实都不重要。可是，只要路由器间不能形成全互联（请见配置示例2），让哪台路由器出马，“担纲”DR就变得异常重要了。








配置示例2：NBMA网络内形成部分互连的OSPF邻居








全互联网络拓扑结构存在严重的可扩展性问题1
 。路由器间若要通过PVC来形成全互联，只要路由器数量增加，那么所需的PVC数量将会呈指数级增长。以下给出了建立全互联网络拓扑结构时，PVC数量的计算公式，n为路由器台数：


1
 译者注：原文是“There is a scaling problem with a fully meshed broadcast network.”

[(n)(n-1)]/2

通过公式，可以计算出5台路由器要10条PVC，10台路由器则要45条PVC，才能建立起全互联网络拓扑结构。这不但会浪费大把钞票，而且还会增加网络管理的复杂性。若在一个由10台路由器以全互联的连接方式组成的网络中增加一台路由器，则需要新申请10条PVC，并在路由器上写20条PVC的配置2
 。若采用图19-11所示的 hub-to-spoke（中心到分支）网络拓扑结构，则可以显著降低路由器间所需的 PVC数量。图中的路由器A是hub（中心）路由器，路由器B、C为spoke（分支）路由器。


2
 译者注：原文是“then an additional 11 PVCs need to be purchased and configured”。按照作者给的公式：10台路由器要45条PVC，11台路由器则要55条PVC。因此，需从电信运营商重新申请10条PVC。此外，还要在新增路由器上写10条PVC的配置，在原有的10台路由器上各写一条PVC的配置，加起来20条。



[image: 图19-11 对于通过NBMA网络互连的OSPF路由器，若路由器间建立了部分互连的PVC连接，配置OSPF时，也可以将接口的OSPF网络类型设置为广播网络，但应将HUB路由器强指为DR]




图19-11 对于通过NBMA网络互连的OSPF路由器，若路由器间建立了部分互连的PVC连接，配置OSPF时，也可以将接口的OSPF网络类型设置为广播网络，但应将HUB路由器强指为DR



Spoke路由器只有一条通往hub路由器的PVC。在这一部分互联网络拓扑中配置OSPF时，也可以将路由器接口的OSPF网络类型配置为广播网络，不过有许多“诀窍”需要掌握，我将会在本例中指出。“拆除”图19-10中路由器B、C间的PVC，从而得到图19-11所示网络拓扑。
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（待续）
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在路由器 A 上先执行 clear ip ospf process 命令，重启 OSPF 进程。然后，观察其OSPF邻居的状态。
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对于通过NBMA网络建立起来的部分互连网络拓扑，配置OSPF时，DR的选择是重中之重。由以上输出可知，路由器 C 被选择为了 DR，因其 router-ID 最高。在OSPF广播网络中，所有路由器都需与DR建立OSPF邻接关系，而路由器B、C间并无直连链路，因此路由器B与DR（路由器C）之间建立不了OSPF邻接关系。解决办法是将hub路由器（路由器A）强指为DR。若路由器A发生故障，那么因路由器B和C不再有IP连通性，故BDR无论是由路由器B还是路由器C担当都无所谓。但总应将路由器A配置为DR。为此，可将路由器B和C 帧中继（串行）接口的OSPF优先级设置为0。接口的OSPF优先级为0即意味着路由器不可能成为接口所在网络中的DR。路由器接口的默认OSPF优先级为1，因此路由器A总会被选举为DR。另一种方法是，让欲成为 DR 的路由器拥有最高的 OSPF Router-ID。
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重启路由器A的OSPF进程。
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验证路由器A是否已成为DR，路由器B、C是否连BDR都当不了。
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每台路由器都将自己的loopback接口直连路由通告进了OSPF。检查路由器A、B、C的路由表，以确定各自的直连路由是否被其他两台路由器学得。
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（待续）
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由以上三台路由器的路由表输出可知，各自的loopback接口直连路由都通告进了OSPF 路由进程域，并为其它两台路由器学得。但是不是学到了路由，就一定能 ping通呢？
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（待续）
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路由器A可以ping通路由器B和C，因为路由器A、B和A、C间有直连链路（PVC）。路由器B能ping通路由器A，但ping不通路由器C；路由器C能ping通路由器A，但ping不通路由器B。问题出在路由器B和C都认为两者之间有直连链路，因为两者的WAN（“互连”）接口IP地址隶属于相同的IP子网，且OSPF网络类型为广播网络。以下摘自路由器B的路由表输出中做高亮显示的一行。
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由这一路由表记录可知，路由器 B 要想将数据包转发至（ping 到）路由器 C 的loopback接口地址3.3.3.3，须先将数据包发送至10.1.1.3。路由器B、C间并无直连链路，因此路由器B要想将数据包转发至路由器C，路由器A是“必经之路”。为此，需在路由器 B、C 上再添加一条 frame-relay map
 命令，如下所示。
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（待续）
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验证


验证是否在所有路由器上都可以ping通另外两台路由器上的loopback接口。
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故障排除



步骤1：
 验证路由器NBMA网络接口上所设的IP地址和子网掩码是否正确。


步骤2：
 验证 frame-relay map ip
 命令中所引用的 DLCI 和 IP 地址是否正确。可执行show frame-relay map
 命令对此进行验证，如下所示。
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步骤3：
 配置 OSPF之前，先ping帧中继链路对端路由器接口的 IP地址，以验证 IP连通性是否建立。


步骤4：
 在部分互联网络拓扑中，若将路由器接口的OSPF网络类型配置为了广播网络，请确保将hub路由器强指为DR。


步骤5：
 在部分互联网络拓扑中，若将路由器接口的OSPF网络类型配置为了广播网络，请确保在 spoke 路由器上配置那条 frame relay map
 命令，该命令的作用是，让hub路由器成为spoke路由器间的数据包“中转站”。






19.14 ip ospf network non-broadcast









语法描述：


本命令不含任何参数。


用途：
 OSPF路由器通过多播发送OSPF协议数据包1
 。若网络不支持多播，或希望OSPF路由器用单播与邻居路由器“沟通”，本命令便有了用武之地。若将路由器接口的OSPF网络类型配置为了non-broadcast（非广播），则要在router配置模式下，用neighbor命令指明OSPF邻居路由器的IP地址。配置示例详见第11章。


始见于 Cisco IOS 软件版本：
 10.0


1
 译者注：原文是“OSPF sends Hello packets and other protocol packets as multicast.”译文酌改。








19.15 ip ospf network point-to-multipoint















19.16 ip ospf network point-to-multipoint non-broadcast









语法描述：


本命令不含任何参数。


用途：
 用来将路由器接口的OSPF网络类型从NBMA网络配置为多点（multipoint）网络。OSPF路由器通过多播发送OSPF协议数据包。在某些网络（比如，ATM网络）中，（路由器间的）连接要动态建立1
 ，OSPFHello包只会在已建立的连接上发送。因此，要是在 ATM multipoint 网络中运行 OSPF，本命令需要与 router 配置模式命令neighbor
 命令（详见第11章）配搭使用。


1
 译者注：作者所说的可能是 ATM SVC。


始见于 Cisco IOS 软件版本：
 10.3。自 IOS 版本 11.3 起，开始支持 non-broadcast关键字。






配置示例1：Hub路由器端互连接口的OSPF网络类型为multipoint，Spoke路由器端互连接口的网络类型为Point-to-Point2










2
 译者注：原文是“Multipoint Hub with Point-to-Point Spokes.”

OSPF将网络分为以下三种类型。


广播多路访问网络（broadcast multiaccess network）
 ——对于广播多路访问网络，连接到此的任何一台路由器都可以与网络内的所有其它路由器直接通信。以太网、令牌环网和FDDI网络都属于广播多路访问网络。当运行OSPF路由协议的路由器在广播多路网络中发送 OSPF 数据包时，网络内的所有其它OSPF路由器都应收到该包。


点对点网络（point-to-point network）
 ——在点对点网络中，只可能有两台路由器，分别位于点对点链路的每一端。高级数据链路控制协议（High-Level Data Link Control，HDLC）和点对点协议（Point-to-Point Protocol，PPP）链路都属于点对点网络。


NBMA网络
 ——NBMA网络的例子有帧中继和X.25网络。在 NBMA网络中，每一台 OSPF路由器可能都有一条通向该网络内所有其他路由器的连接，但这些连接都是逻辑的点对点链路，因此过往于某条逻辑链路的OSPF数据包不能被所有OSPF邻居接收。站在OSPF的角度来看，可将NBMA 网络配置为广播、point-to-point（点对点）或 multipoint（多点）网络。

本例会演示如何将 NBMA（帧中继）网络配置为 OSPF multipoint 网络。

如图9-12所示，三台OSPF路由器通过帧中继网络形成了部分互联网络拓扑。路由器A是hub路由器，路由器B和C是spoke路由器。路由器A、B和A、C间的那两条PVC被配置为隶属于同一IP子网。为观察NBMA网络中OSPF的运作方式，先不在图19-10中的路由器互连接口上配置OSPF网络类型。



[image: 图19-12 对于通过NBMA网络互连的OSPF路由器，若路由器间建立了部分互连的PVC连接，且互连接口的IP地址都隶属于同一IP子网，那么在配置OSPF时，可将接口的OSPF网络类型设置为Multipoint]




图19-12 对于通过NBMA网络互连的OSPF路由器，若路由器间建立了部分互连的PVC连接，且互连接口的IP地址都隶属于同一IP子网，那么在配置OSPF时，可将接口的OSPF网络类型设置为Multipoint
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（待续）
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我在路由器A、B、C上，禁用了帧中继inverse（逆向）ARP特性，并执行frame- relay map
 命令，在对端路由器接口IP地址与相应的帧中继DLCI之间，“人工”建立了映射关系。这只是为了防止路由器获悉尚未使用的DLCI，对帧中继网络中的OSPF操作则不会有任何影响。本书第11章已经介绍过了如何用OSPF neighbor
 命令，在 NBMA网络中配置 OSPF。对于本例，则会用接口配置模式命令 ip ospf network point-to-multipoint
 ，让OSPF将NBMA（帧中继）网络视为Multipoint网络。要是在路由器上不配 neighbor
 或 ip ospf network point-to-multipoint
 命令，OSPF 便不知NBMA 网络为何物，路由器间的 OSPF 邻接关系自然也建立不了，如 show ip ospf neighbor
 命令的输出所示。
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在NBMA网络中，OSPF发送不了任何协议数据包1
 。修改路由器A、B、C的配置，将三者互连接口的OSPF网络类型从NBMA网络配置为Multipoint网络。对于本例，在路由器A上，将S0/0接口的OSPF网络类型配置为point-to-multipoint
 ，在路由器B和C上，将S0接口的网络类型配置为point-to-point
 。


1
 译者注：原文是“OSPF is not sending any protocol packets to the NBMA network.”
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（待续）
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验证


验证路由器A上的OSPF进程是否将NBMA（帧中继）网络视为多点网络，路由器B和C上运行的OSPF进程是否将NBMA（帧中继）网络视为点多点网络。
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（待续）
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验证路由器A、B和C间是否建立起了OSPF邻接关系。
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由以上输出可知，路由器A并未与路由器B、C建立起OSPF邻接关系。开启OSPF debug，定位问题所在。



[image: ]






由以上debug输出可知，路由器A与路由器B、C间Hello参数不匹配（Mismatched hello parameters）。路由器 A S0/0 接口的 OSPF 网络类型被配置为了 multipoint
 网络，其所发 Hello 数据包的 hello interval 字段值为 30 秒；路由器 B、C S0 接口的 OSPF 网络类型被配置为了 point-to-multipoint
 网络，这两个接口所发 Hello 数据包的 hello interval 字段值为 10 秒。链路两端路由器所发 Hello 数据包的 hello interval 字段值不匹配，便不可能建立起 OSPF 邻接关系。现将路由器 B、C S0 接口所发 Hello 数据包的hello interval 字段值更改为 30 秒。
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（待续）
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验证路由器A、B和A、C间OSPF邻接关系是否得以建立。
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每台路由器都将自己的loopback接口直连路由通告进了OSPF。检查路由器A、B、C的路由表，以确定各自的直连路由是否被另外两台路由器学得。
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（待续）



[image: ]






由以上三台路由器的路由表输出可知，它们各自的loopback接口直连路由都通告进了OSPF路由进程域，并为其他两台路由器学得。但是不是学到了路由，就一定能ping通呢？
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（待续）
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配置示例2：Hub和Spoke路由器互连接口两端的OSPF网络类型都为multipoint








将路由器B、C S0接口的OSPF网络类型更改为point-to-multipoint
 ，便会令两台路由器所发 Hello 数据包的 hello interval 字段值自动设置为 30 秒。
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验证


验证每一台路由器是否都能ping通另外两台路由器上的loopback接口。
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故障排除



步骤1：
 验证NBMA网络接口上所设的IP地址和子网掩码。


步骤2：
 验证在frame-relay map ip
 命令所引用的DLCI和IP地址是否正确。执行showframe-relay map
 命令，可对此加以核实。
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（待续）
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步骤3：
 配置OSPF之前，先ping帧中继链路对端路由器接口的IP地址，以验证互连链路的IP连通性是否建立。


步骤4：
 若互连链路两端接口的OSPF网络类型所设不一（一端为multipoint，另一端为 point-to-point），请验证两端路由器接口所发 Hello 数据包的 hello interval字段值是否匹配。








19.17 ip ospf network point-to-point









语法描述：


本命令不含任何参数。


用途：
 用来将路由器接口的 OSPF 网络类型从 NBMA 网络配置为点对点（point-to-point）网络。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：Hub和Spoke路由器互连接口两端的OSPF网络类型都为Point-to-Point








OSPF将网络分为以下三种类型：


广播多路访问网络（broadcast multiaccess network）
 ——对于广播多路访问网络，连接到此的任意一台路由器都可以与网络内的所有其他路由器直接通信。以太网、令牌环网和FDDI网络都属于广播多路访问网络。当运行OSPF路由协议的路由器在广播多路网络中发送 OSPF 数据包时，网络内的所有其它OSPF路由器都应收到该包。


点对点网络（point-to-point network）
 ——在点对点网络中，只可能有两台路由器，分别位于点对点链路的每一端。高级数据链路控制协议（High-Level Data Link Control，HDLC）和点对点协议（Point-to-Point Protocol，PPP）链路都属于点对点网络。


NBMA网络
 ——NBMA网络的例子有帧中继和X.25网络。在NBMA网络中，每一台 OSPF 路由器可能都有一条通向该网络内所有其他路由器的连接，但这些连接都是逻辑的点对点链路，因此过往于某条逻辑链路的 OSPF 数据包不能被所有OSPF邻居接收。站在OSPF的角度来看，可将NBMA网络配置为广播、point-to-point（点对点）或multipoint（多点）网络.。

本例会演示如何将NBMA（帧中继）网络配置为OSPF point-to-point
 网络。如图9-13所示，三台OSPF路由器通过帧中继网络形成了部分互联网络拓扑。路由器A为hub路由器，路由器B、C为spoke路由器。路由器A、B和A、C间的那两条PVC被配置为了隶属于不同IP子网，因此需在hub路由器（路由器A）上创建两个逻辑接口，每个逻辑接口分别对应一个IP子网。为观察NBMA网络中OSPF的运作方式，先不在图 19-13 中的路由器互连接口上配置 OSPF 网络类型。请注意，路由器 B、C分别用主接口和子接口与路由器A建立帧中继PVC连接。



[image: 图19-13 Point-to-Point NBMA网络]




图19-13 Point-to-Point NBMA网络
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（待续）
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我在路由器 B 的 S0 接口上禁用了帧中继 inverse ARP 特性，以防止其获悉尚未使用的DLCI。由于路由器A、C用的都是子接口，因此会自动禁用帧中继inverse ARP特性。本书第11章已经介绍过了如何用OSPF neighbor
 命令，在NBMA网络中配置OSPF。本例，先不在任何路由器上执行接口配置模式命令 ip ospf network point-to-point
 。在路由器A上，检查其是否与路由器B、C建立起了OSPF邻接关系。
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由上述输出可知，路由器 A、C 间已建立起了 OSPF 邻接关系，但路由器 A、B间则不然。要弄清原因何在，需检查帧中继接口上所设的OSPF网络类型。
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（待续）
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在路由器A、C上创建子接口时，其OSPF网络类型被字段设置为了point-to-point
 ；因此，无需执行接口配置模式命令 ip ospf network point-to-point
 。而路由器 B 用的是主接口，其OSPF网络类型默认为nonbroadcast。
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要想让路由器B与路由器A通过帧中继链路建立起OSPF邻接关系，既可用neighbor
 命令（详见第 11 章），也可用 ip ospf network point-to-point
 命令。现修改路由器 B的配置，添加接口配置模式命令 ip ospf network point-to-point
 。
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验证


验证路由器 B s0 接口的 OSPF 网络类型是否为 point-to-point
 。
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验证三台路由器间的OSPF邻接关系建立情况。
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每台路由器都将自己的loopback接口直连路由通告进了OSPF。检查路由器A、B、C的路由表，以确定各自的直连路由是否被另外两台路由器学得。
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（待续）
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路由器学到了路由，并不表示能将数据包转发至相应的目的网络（ping 通）。可用ping
 命令，来验证能否将数据包转发至与所学路由相对应的目的网络。
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（待续）
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故障排除



步骤1：
 验证路由器帧中继接口上所设的IP地址和子网掩码。


步骤2：
 验证 DLCI 和 IP 地址的映射关系是否正确。可执行 show frame-relay map
 命令来，来进行检查。
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步骤3：
 配置OSPF之前，先ping帧中继链路对端路由器接口的IP地址，以验证IP连通性是否建立


步骤4：
 若互连链路两端接口的OSPF网络类型所设不一（一端为multipoint，另一端为 point-to-point），请验证两端路由器接口所发 Hello 数据包的 hello interval字段值是否匹配。






19.18 ip ospf priority priority









语法描述：


priority——路由器接口的OSPF优先级值。取值范围为0～255。默认值为1。


用途：
 在多路访问网络（比如，以太网）中，接口优先级值最高的 OSPF 路由器将被选举为 DR。若接口优先级值相同，那么具有最高 RouterID 的路由器将被选举为 DR。ip ospf priority
 命令可对多路访问网络中 DR 的选择产生重大影响。若接口OSPF优先级值为0，那么路由器将没有资格被选举为相应多路访问网络中的DR或BDR。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：“干涉”指定路由器（DR）的选举








如图19-14所示，路由器B将被选举为以太网络中的DR，因为其router-ID高于路由器A，且路由器A、B以太网接口的OSPF优先级值相同。



[image: 图19-14 路由器B将成为以太网络中的DR，因为其Router-ID高于路由器A]




图19-14 路由器B将成为以太网络中的DR，因为其Router-ID高于路由器A





[image: ]






（待续）
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验证路由器A、B间是否已建立起了OSPF邻接关系。
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由以上输出可知，路由器B已成为了DR，因为其router-ID更高，而路由器A、B以太网接口的OSPF优先级值均为1。
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将路由器B的E0接口的OSPF优先级值更改为2。
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验证


验证路由器 B E0 接口新设的 OSPF 优先级值是否已经生效。
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由以下输出可知，路由器A 仍为BDR。OSPF 贪图的就是“安稳” ——除非已推举出的DR发生故障，否则其它路由器都得“靠边站”。shutdown路由器B的E0接口，等路由器A的“dead time”到期之后，再no shutdown E0 接口。验证路由器A是否已挑起了DR的重担。
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修改路由器 B E0 接口的 OSPF 优先级值，使其不“配”成为 DR 或 BDR。
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shutdown路由器B的E0接口，等路由器A的“dead time”到期之后，再no shutdown E0接口。然后，分别在两台路由器上观察OSPF邻接关系的状态。
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（待续）
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由以上输出可知，路由器B现在为DROTHER，因为其既非DR，也非BDR。


故障排除



步骤1：
 修改OSPF优先级值，并不会让OSPF立刻选举出新DR。若要在多路访问网络中预先确立 OSPF DR，那么在激活 OSPF 进程之前，需配置相关路由器接口的OSPF优先级。










19.19 ip ospf retransmit-interval seconds









语法描述：


seconds——取值范围为1～8192秒。默认值为5秒。


用途：
 在接口上通告LSA时，路由器会将其添加进该接口的LSA重传列表。在得到（邻居路由器的）确认之前，路由器将会重传该 LSA。重传 LSA 之前，路由器所等待的时间（单位为秒）称之为 retransmit interval（重传时间间隔）。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：修改 retransmit interval 值








按图19-15所示网络，配置路由器A、B，观察两者串行接口上的默认计时器值。然后，我会尝试调整两台路由器串行接口的 retransmit interval 值。



[image: 图19-15 重发未经确认的LSA之前，路由器所等待的时间即为retransmit interval]




图19-15 重发未经确认的LSA之前，路由器所等待的时间即为retransmit interval
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验证路由器A、B是否已建立起了OSPF邻接关系。
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观查路由器 A、B 串行接口的 OSPF 属性，核实 retransmit interval 默认值。
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（待续）
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将路由器 A S0/1 接口的 retransmit interval 值更改为 10 秒。
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与 hello interval 值（详见 19.11 节）和 dead interval 值（详见 19.7 节）不同，连接至同一物理网络的每个路由器接口所设的 retransmit interval 值不必相同。


验证


验证路由器 A S0/1 接口所设的 retransmit interval 值是否已经生效。
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验证路由器A、B间OSPF邻接关系的建立情况。
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间邻接关系的建立情况。


步骤2：
 执行 show ip ospf interface
 命令验证 retransmit interval 值的配置是否正确。










19.20 ip ospf transmit-delay seconds









语法描述：


seconds——取值范围为1～8192秒。默认值为1秒。


用途：
 生成LSA时，路由器会将其报头内的“age”字段设置为0。随着LSA在网络内的泛洪，设置于传播该LSA的每个路由器接口上的transmit-delay（传输延迟）值都会被依次添加进LSA报头的“age”字段。transmit-delay值表示OSPF接口传播LSA的延迟值。


始见于 Cisco IOS 软件版本：
 10.0






配置示例：修改OSPF接口的transmit-delay值








配置图19-16所示网络，将路由器A串行接口的transmit-delay值设置为2秒。



[image: 图19-16 transmit-delay值表示OSPF 接口传播LSA的延迟值]




图19-16 transmit-delay值表示OSPF 接口传播LSA的延迟值
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（待续）
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验证


验证transmit-delay值是否已被修改，OSPF邻居关系是否有效，路由器间是否能够正常交换OSPF路由。
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故障排除



步骤1：
 执行 show ip ospf neighbor
 命令，验证 OSPF 路由器间邻接关系的建立情况。


步骤2：
 验证接口配置模式命令ip ospf transmit-delay
 所设transmit-delay值是否正确。



























第20章 show命令













20.1 show ip ospf















20.2 show ip ospf process-id









语法描述：


process-id——OSPF进程ID，取值范围为1～4 294 967 295。


用途：
 用来显示一个或多个OSPF进程的信息和参数。可用正则表达式来过滤本命令的输出，语法格式如下所示。
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始见于 Cisco IOS 软件版本：
 10.0






示例：显示OSPF进程信息








以下为执行 show ip ospf
 命令的输出。
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（待续）
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表20-1所列为对以上输出中关键内容的解释。


表20-1 对show ip ospf命令的输出中关键内容的解释
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续表
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20.3 show ip ospf border-routers















20.4 show ip ospf process-id border-routers









语法描述：


process-id——OSPF 进程 ID，取值范围为 1～4 294 967 295。


用途：
 用来显示通往ABR和ASBR路由器的OSPF 路由（即路由器用来将数据包转发至ABR和ASBR路由器的OSPF路由）。可用正则表达式来过滤本命令的输出，语法格式如下所示。
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始见于 Cisco IOS 软件版本：
 10.0






示例：显示通往OSPF边界路由器的路由信息








以下为执行 show ip ospf border-routers 命令的输出。
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表20-2所列为对以上输出中做高亮显示内容的解释。


表20-2 对show ip ospf border-routers命令的输出中重要字段的解释
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1
 译者注：原文是“The number of the SPF calculations that calculated this route.”基本直译，文字微调。










20.5 show ip ospf database















20.6 show ip ospf process-id database















20.7 show ip ospf database adv-router router-id















20.8 show ip ospf process-id database adv-router router-id















20.9 show ip ospf database asbr-summary















20.10 show ip ospf process-id database asbr-summary















20.11 show ip ospf database asbr-summary asbr-id















20.12 show ip ospf process-id database asbr-summary asbr-id















20.13 show ip ospf database database-summary















20.14 show ip ospf process-id database database-summary















20.15 show ip ospf database external















20.16 show ip ospf process-id database external















20.17 show ip ospf database network















20.18 show ip ospf process-id database network















20.19 show ip ospf database nssa-external















20.20 show ip ospf process-id database nssa-external















20.21 show ip ospf database router















20.22 show ip ospf process-id database router















20.23 show ip ospf database self-originate















20.24 show ip ospf process-id database self-originate















20.25 show ip ospf database summary















20.26 show ip ospf process-id database summary









语法描述：


process-id——OSPF 进程 ID，取值范围为 1～4 294 967 295。

router-id——通告路由的路由器的 OSPF Router-ID。

asbr-id——ASBR 的 OSPF Router-ID。


用途：
 用来显示OSPF数据库所含信息。若路由器上运行了多个OSPF进程，执行 show ip ospf
 process-id database
 命令时，请指明 OSPF 进程 ID。可用正则表达式来过滤本命令的输出，语法格式如下所示。



[image: ]






始见于 Cisco IOS软件版本：10.0。自11.0版本的IOS起，支持database-summary
 选项，自IOS版本12.0起，支持adv-router
 和self-originate
 选项。






示例1：显示由指定OSPF路由器所通告的OSPF数据库信息








以下为执行 show ip ospf database adv-router 命令的输出。
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表20-3所列为对上述输出中做高亮显示的内容的解释。


表20-3 对show ip ospf database adv-router命令的输出做高亮显示内容的解释
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示例2：显示描述 OSPF ASBR 路由器的 OSPF 数据库信息（type 4 LSA）








以下为执行 show ip ospf database asbr-summary
 命令的输出。
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表20-4所列为对上述输出中做高亮显示的内容的解释。


表20-4 对show ip ospf database asbr-summary命令的输出做高亮显示内容的解释
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20.27 show ip ospf flood-list















20.28 show ip ospf process-id flood-list















20.29 show ip ospf flood-list int-name int-number















20.30 show ip ospf process-id flood-list int-name int-number









语法描述：


process-id——OSPF 进程 ID，取值范围为 1～4 294 967 295。

int-name——接口名。

int-number——接口编号。


用途：
 用来显示路由器为执行OSPF泛洪操作而缓存的LSA。若路由器上运行了多个 OSPF 进程，执行 show ip ospf process-id flood-list
 命令时，请指明 OSPF 进程ID。可用正则表达式来过滤本命令的输出，语法格式如下所示：



[image: ]







始见于 Cisco IOS 软件版本：
 12.0(1)T






示例：显示所有被路由器缓存的OSPF泛洪列表内容








以下为执行 show ip ospf flood-list
 命令的输出。
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20.31 show ip ospf interface















20.32 show ip ospf process-id interface















20.33 show ip ospf interface int-name int-number















20.34 show ip ospf process-id interface int-name int-number









语法描述：


process-id——OSPF 进程 ID，取值范围为 1～4 294 967 295。

int-name——接口名。

int-number——接口编号。


用途：
 用来显示参与OSPF路由进程的接口的信息。若路由器上运行了多个OSPF进程，执行 show ip ospf processed interface 命令时，请指明 OSPF 进程 ID。可用正则表达式来过滤本命令的输出，语法格式如下所示：
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始见于 Cisco IOS 软件版本：
 10.0






示例1：显示某个参与OSPF路由进程的接口的信息








以下为执行 show ip ospf interface
 命令的输出。

本命令不但可用来验证接口是否参与了 OSPF 路由进程、是否归属正确的 OSPF区域，还可用来核实已配置的 OSPF 参数，比如，OSPF 优先级值、hello interval 和 dead interval值。
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表20-5所列为对上述输出中做高亮显示的内容的解释。


表20-5 对show ip ospf interface命令的输出做高亮显示内容的解释


[image: ]







1
 译者注：原文是“OSPF process ID and local OSPF router ID.OSPF network type and link cost.”译文酌改。


2
 译者注：原文是“This router is the DR for the Ethernet network and has an OSPF priority of 1.”


3
 译者注：原文是“There is one neighbor on this interface and that neighbor is the BDR.”作者一味图省事，可意思又表达不清。








示例2：显示参与OSPF路由进程的接口的OSPF计时器信息








下例所示为如何用正则表达式，来过滤 show ip ospf interface
 命令输出所显示的内容。本例所引用的正则表达式的作用是：执行本命令时，只输出与指定路由器接口挂钩的各个OSPF计时器值。
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20.35 show ip ospf neighbor















20.36 show ip ospf process-id neighbor















20.37 show ip ospf neighbor neighbor-id















20.38 show ip ospf process-id neighbor neighbor-id















20.39 show ip ospf neighbor int-name int-number















20.40 show ip ospf process-id neighbor int-name int-number















20.41 show ip ospf neighbor detail















20.42 show ip ospf process-id neighbor detail















20.43 show ip ospf neighbor detail neighbor-id















20.44 show ip ospf process-id neighbor detail neighbor-id













20.45 show ip ospf neighbor int-name int-number

















20.46 show ip ospf process-id neighbor int-name int-number









语法描述：


neighbor-id——OSPF Router-ID。

int-name——接口名。

int-number——接口编号。


用途：
 用来显示与OSPF邻居路由器有关的信息1
 。若路由器上运行了多个OSPF进程，执行 show ip ospf process-id neighbor.
 命令时，请指明 OSPF 进程 ID。可用正则表达式来过滤本命令的输出，语法格式如下所示：


1
 译者注：原文是“To display information regarding OSPF-enabled interfaces.”该命令怎么会是“显示参于 OSPF 路由进程的接口”的信息呢？肯定是作者图省事，而导致的“copy”错误。
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始见于 Cisco IOS 软件版本：
 10.0






示例1：显示所有OSPF邻居路由器的信息








以下为执行 show ip ospf neighbor
 命令的输出。
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可挂接正则表达式，来显示特定OSPF邻居路由器的信息。
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示例2：显示特定OSPF邻居路由器的详细信息
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表20-6所列为对上述输出中做高亮显示的内容的解释。


表20-6 对show ip ospf neighbor detail 命令的输出做高亮显示内容的解释
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20.47 show ip ospf request-list















20.48 show ip ospf process-id request-list















20.49 show ip ospf request-list neighbor-id















20.50 show ip ospf process-id request-list neighbor-id















20.51 show ip ospf request-list int-name int-number















20.52 show ip ospf process-id request-list int-name int-number









语法描述：


process-id——OSPF 进程 ID，取值范围为 1～4 294 967 295。

neighbor-id——邻居路由器的 OSPF Router-ID。

int-name——接口名。

int-number——接口编号。


用途：
 用来显示路由器所请求的所有链路状态信息。若路由器上运行了多个OSPF进程，执行 show ip ospf
 process-id request-lis
 命令时，请指明 OSPF 进程 ID。可用正则表达式来过滤本命令的输出，语法格式如下所示：
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始见于 Cisco IOS 软件版本：
 10.2






示例：显示某特定OSPF邻居的链路状态请求列表信息








以下为执行 show ip ospf request-list
 命令的输出。
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20.53 show ip ospf retransmission-list















20.54 show ip ospf process-id retransmission-list















20.55 show ip ospf retransmission neighbor-id















20.56 show ip ospf process-id retransmission neighbor-id















20.57 show ip ospf retransmission int-name int-number















20.58 show ip ospf process-idretransmissionint-name int-number









语法描述：


process-id——OSPF 进程 ID，取值范围为 1～4 294 967 295。

neighbor-id——邻居路由器的 OSPF Router-ID。

int-name——接口名。

int-number——接口编号。


用途：
 用来显示等待重传的LSA列表。若路由器上运行了多个OSPF进程，执行show ip ospf
 process-id retransmission-list
 命令时，请指明 OSPF 进程 ID。可用正则表达式来过滤本命令的输出，语法格式如下所示：
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始见于 Cisco IOS 软件版本：
 10.2






示例：等待某特定路由器接口重传的LSA列表








以下为执行 show ip ospf retransmission-list
 命令的输出。
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20.59 show ip ospf summary-address















20.60 show ip ospf process-id summary-address









语法描述：


process-id——OSPF 进程 ID，取值范围为 1～4 294 967 295。


用途：
 用来显示路由器上所配置的所有汇总地址重分发的信息。若路由器上运行了多个OSPF进程，执行show ip ospf
 process-id summary-address
 命令时，请指明OSPF进程ID。可用正则表达式来过滤本命令的输出，语法格式如下所示：
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始见于 Cisco IOS 软件版本：
 10.0






示例：显示路由器上所配置的汇总地址重分发的信息








以下为执行 show ip ospf summary-address
 命令的输出。
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20.61 show ip ospf virtual-links


















第21章 debug命令













21.1 debug ip ospf adj









语法描述：


本命令不含任何参数。


用途：
 用来显示与OSPF邻接关系有关的信息。若两台路由器间未能建立起 OSPF 邻居关系，也可以执行本命令，去定位OSPF故障何在。






示例1：展示OSPF邻接关系成功建立的过程








以下为执行 EXEC 命令 debug ip ospf adj
 的输出，可从中观察到OSPF邻接关系成功建立的过程。（要想观察到debug输出），应在执行该命令之后，再执行 EXEC 命令 clear ip ospf process
 ，“拆除”已建立的OSPF邻接关系。
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（待续）
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示例2：当OSPF邻居路由器间区域ID不一致时，展示OSPF邻接关系的尝试建立过程








以下所示为 debug ip ospf adj
 命令的输出，可从中观察到串行链路两端路由器的OSPF区域ID不一致。（要想观察到debug输出），应在执行该命令之后，再执行EXEC命令 clear ip ospf process
 ，“拆除”已建立的 OSPF 邻接关系。
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21.2 debug ip ospf events









语法描述：


本命令不含任何参数。


用途：
 用来展示与OSPF事件（比如，OSPF邻居关系的建立、Hollo数据包的收发、LSA泛洪、DR选举，以及SPF计算等）有关的信息。若两路由器间未能建立起OSPF邻居关系，也可执行本命令，去定位OSPF故障何在。






示例1：展示OSPF邻接关系成功建立的过程








以下为执行 EXEC 命令 debug ip ospf adj
 的输出，可从中观察到 OSPF 邻接关系成功建立的过程。（要想观察到debug输出），应在执行该命令之后，再执行EXEC命令 clear ip ospf process
 ，“拆除”已建立的 OSPF 邻接关系。
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示例2：定位OSPF邻接关系建立过程中的问题








以下为执行 EXEC 命令 debug ip ospf events
 的输出，可从中观察到两台 OSPF 邻居路由器所发 hello 数据包的 Router dead interval.字段值不一致。
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在以上 debug 输出中，R 表示包含在邻居路由器所发 hello 数据包内的 Router dead interval.字段值，C表示包含在本路由器所发hello数据包内的Router dead interval.字段值。










21.3 debug ip ospf flood















21.4 debug ip ospf flood ip-access-list-number









语法描述：


ip-access-list-number——IP 访问列表编号，用来对本命令的输出加以过滤。访问列表号的取值范围为1～99和1300～1999。


用途：
 用来展示由 OSPF 泛洪协议所“引发”的事件。执行 debug ip ospf flood
 命令，其输出会生成与LSA泛洪（包括LSU（链路状态更新）和LSACK（链路状态确认）数据包的收发）有关的信息。






示例1：展示由OSPF泛洪协议生成的所有输出








debug OSPF LSA 泛洪的过程会致使路由器生成大量输出，如下所示。
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（待续）



[image: ]













示例2：选择性地显示与OSPF协议有关的debug输出








下例所示为链路状态ID字段匹配172.16.1.0/24的LSA的泛洪情况。
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（待续）
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（待续）
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21.5 debug ip ospf lsa-generation















21.6 debug ip ospf lsa-generation ip-access-list-number









语法描述：


ip-access-list-number——IP 访问列表号，用来对本命令的输出加以过滤。访问列表号的取值范围为1～99和1300～1999。


用途：
 用来显示与汇总（summary）LSA的生成与泛洪有关的信息。






示例：展示OSPF邻接关系成功建立的过程








以下所示为 debug ip ospf lsa-generation
 命令的输出，摘自一台将 EIGRP 路由重分发进OSPF的路由器。
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（待续）
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21.7 debug ip ospf packet









语法描述：


本命令不含任何参数。


用途：
 显示OSPF数据包的内容。






示例：显示OSPF包的信息








以下为执行 EXEC 命令 debug ip ospf packet
 的输出。
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下表解释了上述输出中做高亮显示的内容


表21-1 解释debug ip ospf packet命令的输出
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21.8 debug ip ospf retransmission









语法描述：


本命令不含任何参数。


用途：
 用来显示OSPF LSA的重传事件。链路状态重传列表（link-state retransmission list）由一系列已被本路由器泛洪，但还未经OSPF邻居路由器确认的LSA组成。OSPF路由器会在一定时限内重传未经确认的LSA，直到其得到确认，或与邻居路由器所建的邻接关系被“拆除”为止。








21.9 debug ip ospf spf















21.10 debug ip ospf spf external















21.11 debug ip ospf spf external access-list-number















21.12 debug ip ospf spf inter















21.13 debug ip ospf spf inter access-list-number















21.14 debug ip ospf spf intra















21.15 debug ip ospf spf intra access-list-number









语法描述：


ip-access-list-number——IP 访问列表序号，用于过滤 debug ip ospf spf
 命令的输出。有效范围是1～99和1300～1999。


用途：
 用来显示OSPF最短路径优先算法(SPF)的计算。






示例：显示外部的OSPF路由的SPF输出








下面是执行 debug ip ospf spf external
 命令的典型输出。
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（待续）
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第22章 clear命令













22.1 clear ip ospf counters















22.2 clear ip ospf process-id counters















22.3 clear ip ospf process-id counters neighbor















22.4 clear ip ospf process-id counters neighbor int-name int-number









语法描述：


process-id——OSPF进程ID，取值范围为1～4 294 967 295。

int-name——接口名。

int-number——接口编号。


用途：
 用来清零记录OSPF邻接状态变迁的计数器。


始见于 Cisco IOS 软件版本：
 11.1






示例：察看并清零记录OSPF邻接状态变迁的计数器








执行 show ip ospf neighbor detail
 命令，可显示出 OSPF 邻接状态变迁的次数。
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（待续）
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执行 clear ip ospf counters
 命令，可清零记录 OSPF 邻接状态变迁的计数器。
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22.5 clear ip ospf process















22.6 clear ip ospf process-id process









语法描述：


process-id——OSPF 进程 ID，取值范围为 1～4 294 967 295。


用途：
 用来重置或重启本路由器所运行的所有或特定OSPF进程。需要注意的是，命令一经执行，本路由器所运行的OSPF路由进程将会与邻居路由器重建邻接关系，在此之前，通过OSPF学到的所有路由都会被清除。


始见于 Cisco IOS 软件版本：
 11.1








22.7 clear ip ospf redistribution















22.8 clear ip ospf process-id redistribition









语法描述：


process-id——OSPF 进程 ID，取值范围为 1～4 294 967 295。


用途：
 用来清除重分发进OSPF的路由。


始见于 Cisco IOS 软件版本：
 11.1
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!
interface Etherneto

ip address 172.16.1.2 255.255.255.0
1

interface Serialil

bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!

router eigrp 1

network 10.0.0.0

!

router ospf 1

redistribute eigrp 1 subnets
network 2.2.2.2 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area @

Router C

interface Loopback@

ip address 3.3.3.3 255.255.255.0
1

interface Loopbackl

ip address 4.4.4.4 255.255.255.0
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
!

router eigrp 1

network 3.0.0.0

network 4.0.0.

network 10.0.0.0

no auto-summary
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rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL4 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Serial®@, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:09
Adjacency State FULL (Hello suppressed)
Message digest authentication enabled
Youngest key id is 2
Rollover in progress, 1 neighbor(s) using the old key(s):
key id 1
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:30  172.16.1.2 Etherneto/o

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 FULL/DR 00:00:38  172.16.1.1 Ethernet0
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Message digest authentication enabled
Youngest key id is 2

rtrC#show ip ospf virtual-links
Vvirtual Link OSPF_VL4 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Serial@, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:08
Adjacency State FULL (Hello suppressed)
Message digest authentication enabled
Youngest key id is 2
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rtrB#show ip ospf virtual-links
Virtual Link OSPF_VL3 to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:04
Adjacency State INIT (Hello suppressed)
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Router A

interface Loopbacko

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/0

ip address 172.16.1.1 255.255.255.0
!

router ospf 1
network 172.16.1.0 0.0.0.255 area @

Router B

interface Loopbacke
ip address 2.2.2.2 255.255.255.255
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network 2.2.2.2 0.0.0.0 area @
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 1

Router C

interface Loopbacko

ip address 3.3.3.3 255.255.255.255
!

interface Serialo

ip address 10.1.1.6 255.255.255.252
!

router ospf 1

area 1 virtual-link 2.2.2.2
network 3.3.3.3 0.0.0.0 area 2
network 10.1.1.4 0.0.0.3 area 1
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
'

interface Serialo/1

ip address 10.1.1.1 255.255.255.252
ip ospf authentication-key cisco
clockrate 64000

router ospf 1

area 0 authentication

network 1.1.1.1 0.0.0.0 area 0
network 10.1.1.0 0.0.0.3 area @

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255
'

interface Serialo

ip address 10.1.1.2 255.255.255.252
ip ospf authentication-key cisco

f

interface Seriall

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!

router ospf 1

area 0 authentication

area 1 virtual-link 3.3.3.3
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rtrA#show ip ospf database

OSPF Router with ID (1.1.1.1) (Process ID 1)

Router Link States (Area @)
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rtrB#show ip ospf virtual-links
Virtual Link OSPF_VL3 to router 3.3.3.3 is up

Run as demand circuit

DoNotAge LSA allowed.

Transit area 1, via interface Seriall, Cost of using 64

Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit

Hello due in 00:00:08
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Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
c 1.1.1.1 is directly connected, Loopbackd
2.0.0.0/32 is subnetted, 1 subnets
0 IA 2.2.2.2 [110/65] via 10.1.1.2, 00:01:15, Serial@/1
4.0.0.0/32 is subnetted, 1 subnets
O IA  4.4.4.4 [110/65] via 10.1.1.5, 00:01:15, Serialo/0
172.16.0.0/24 is subnetted, 1 subnets
c 172.16.1.0 is directly connected, Ethernetd/o
10.0.0.0/30 is subnetted, 2 subnets
10.1.1.0 is directly connected, Serialo/1
10.1.1.4 is directly connected, Seriald/@

oo
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Router B

router ospf 1

area 1 virtual-link 3.3.3.3 authentication message-digest
area 1 virtual-link 3.3.3.3 message-digest-key 1 mds cisco
area 1 virtual-link 3.3.3.3 message-digest-key 2 mds bosco
network 2.2.2.2 0.0.0.0 area @

network 10.1.1.0 0.0.0.3 area 0

network 10.1.1.4 0.0.0.3 area 1
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rtrA#show ip ospf database

Link ID
1.4

s
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S

Link ID
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Router Link States (Area 0)

ADV Router Age
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Router C

router ospf 1

area 1 virtual-link 2.2.2.2 authentication message-digest
area 1 virtual-link 2.2.2.2 message-digest-key 1 mds cisco
area 1 virtual-link 2.2.2.2 message-digest-key 2 md5 bosco
network 3.3.3.3 0.0.0.0 area 2

network 10.1.1.4 0.0.0.3 area 1
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Router A

router ospf 1
network 1.1.1.1 0.0.0.0 area 1

network 172.16.1.0 0.0.0.255 area 0
distribute-list filter-ospfi in Seriald/o
distribute-list filter-ospf2 in Serialo/1
i

ip access-list standard filter-ospf1

deny 2.2.2.0 0.0.0.255

deny 3.3.3.0 0.0.0.255

permit any

ip access-list standard filter-ospf2

deny  3.3.3.0 0.0.0.255

deny  4.4.4.0 0.0.0.255

permit any
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Adjacency State FULL (Hello suppressed)
Message digest authentication enabled
Youngest key id is 2
Rollover in progress, 1 neighbor(s) using the old key(s):
Kkey id 1
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rtrA#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - I8-18, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR

P - periodic downloaded static route
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Router A

interface Loopback@
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network 1.1.1.1 0.0.0.0 area 0

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
1

interface Serial@

ip address 10.1.1.2 255.255.255.252

ip ospf authentication-key cisco
!

interface Seriall

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!

router ospf 1

area 0 authentication

area 1 virtual-link 3.3.3.3

network 10.1.1.0 0.0.0.3 area 0
network 2.2.2.2 0.0.0.0 area 0

network 10.1.1.4 0.0.0.3 area 1

-
Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
!
router ospf 1

area 1 virtual-link 2.2.2.2

network 3.3.3.3 0.0.0.0 area 2
network 10.1.1.4 0.0.0.3 area 1
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 18-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:06:34, Serial0®
2.0.0.0/32 is subnetted, 1 subnets

C 2.2.2.2 is directly connected, Loopback®
10.0.0.0/30 is subnetted, 2 subnets

4 10.1.1.0 is directly connected, Serial@

Cc 10.1.1.4 is directly connected, Serialt
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/11] via 172.16.1.2, 00:38:45, Ethernet0/0
4.0.0.0/24 is subnetted, 1 subnets

0 E2 4.4.4.0 [110/20] via 172.16.1.2, 00:38:45, Ethernet@/0
172.16.0.0/24 is subnetted, 1 subnets

[ 172.16.1.0 is directly connected, Ethernet0/0






OEBPS/Image00205.jpg
rtrA#show ip ospf
Routing Process "ospf 1" with ID 1.1.1.1
Supports only single TOS(T0S@) routes
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval § secs. Minimum LSA arrival 1 secs
Number of external LSA @. Checksum Sum 0x0
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 1. 1 normal @ stub @ nssa
Area BACKBONE (0)
Number of interfaces in this area is 2
Area has simple password authentication
SPF algorithm executed 2 times
Area ranges are
Number of LSA 6. Checksum Sum @x3B837
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 3

rtrB#show ip ospf
Routing Process "ospf 1" with ID 2.2.2.2
Supports only single TOS(TO0S@) routes
It is an area border router
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA ©. Checksum Sum 0x0
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 2. 2 normal @ stub @ nssa
Area BACKBONE (Q)
Number of interfaces in this area is 3
Area has simple password authentication
SPF algorithm executed 8 times
Area ranges are
Number of LSA 6. Checksum Sum 0x3B837
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 3
Area 1
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 4 times
Area ranges are
Number of LSA 6. Checksum Sum 0x364E1
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 0
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Router B
router ospf 1

area 0 authentication

area 1 virtual-link 3.3.3.3 authentication-key bosco
network 2.2.2.2 0.0.0.0 area 0

network 10.1.1.0 0.0.0.3 area @

network 10.1.1.4 0.0.0.3 area 1

Router C
router ospf 1

area 0 authentication

area 1 virtual-link 2.2.2.2 authentication-key bosco
network 3.3.3.3 0.0.0.0 area 2

network 10.1.1.4 0.0.0.3 area 1
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Gateway of last resort is not set

2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopback
3.0.0.0/24 is subnetted, 1 subnets

D 3.3.3.0 [90/40640000] via 10.1.1.6, 00:38:45, Serial
4.0.0.0/24 is subnetted, 1 subnets

D 4.4.4.0 [90/40640000] via 10.1.1.6, 00:38:45, Serial
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto

10.0.0.0/30 is subnetted, 1 subnets
c 10.1.1.4 is directly connected, Seriall
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rtrA#show ip route

Codes: C -
D -

N1
E1

i

connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

- OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

- OSPF external type 1, E2 - OSPF external type 2, E - EGP

- I8-18, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
- candidate default, U - per-user static route, o - ODR

P

periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd
2.0.0.0/32 is subnetted, 1 subnets

0IA  2.2.2.2 [110/11] via 172.16.1.2, 00:27:48, Ethernet0/e
3.0.0.0/24 is subnetted, 1 subnets

0E2  3.3.3.0 [110/20] via 172.16.1.2, 00:05:41, Ethernet/o
4.0.0.0/24 is subnetted, 1 subnets

0E2  4.4.4.0 [110/20] via 172.16.1.2, 00:27:48, Ethernet/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto/o
10.0.0.0/30 is subnetted, 1 subnets

0 E2  10.1.1.4 [110/20] via 172.16.1.2, 00:05:42, Ethernetd/o
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rtrB#debug ip ospf adj
OSPF adjacency events debugging is on

rtre#
23:13:13: OSPF: Rcv pkt from 10.1.1.6, Seriali : Mismatch Authentication type. I

nput packet specified type @, we use type 1
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rtrB# show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR
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rtrA#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
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Router B

router ospf 1

redistribute eigrp 1 subnets

network 2.2.2.2 0.0.0.0 area 1

network 172.16.1.0 0.0.0.255 area 0
distribute-list filter-eigrp out eigrp 1
1

ip access-list standard filter-eigrp
permit 4.4.4.0 0.0.0.255
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Router B

router ospf 1

area 0 authentication

area 1 virtual-link 3.3.3.3 authentication null
network 2.2.2.2 0.0.0.0 area 0

network 10.1.1.0 0.0.0.3 area @
network 10.1.1.4 0.0.0.3 area 1

Router C

router ospf 1

area 1 virtual-link 2.2.2.2 authentication null
network 3.3.3.3 0.0.0.0 area 2

network 10.1.1.4 0.0.0.3 area 1
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rtrB#show ip ospf database external

OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-5 AS External Link States

LS age: 419
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 4.4.4.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000004
Checksum: 0x1574
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
T08: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: 0
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/1

ip address 10.1.1.1 255.255.255.252
ip ospf authentication-key cisco
clockrate 64000

router ospf 1

area 0 authentication

network 10.1.1.0 0.0.0.3 area 0





OEBPS/Image00441.jpg
rtrB#show ip ospf database external

OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-5 AS External Link States

LS age: 441
Options: (No TOS-capability, DC)
LS Type: AS External Link
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i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback
2.0.0.0/32 is subnetted, 1 subnets
0 2.2.2.2 [110/65] via 10.1.1.2, 00:03:46, Serial@/1

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/129] via 10.1.1.2, 00:03:46, Seriale/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial@d/1

0 IA 10.1.1.4 [110/128) via 10.1.1.2, 00:03:46, Serial@/1

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

o 1.1.1.1 [110/65] via 10.1.1.1, 00:04:48, SerialQ
2.0.0.0/32 is subnetted, 1 subnets
Cc 2.2.2.2 is directly connected, Loopback®

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/65] via 10.1.1.6, 00:04:49, Seriall
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Seriald

c 10.1.1.4 is directly connected, Serial

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/129] via 10.1.1.5, 00:05:33, SerialQ
2.0.0.0/32 is subnetted, 1 subnets

[} 2.2.2.2 [110/65] via 10.1.1.5, 00:05:33, Serial@
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopbackd

10.0.0.0/30 is subnetted, 2 subnets
10.1.1.0 [110/128] via 10.1.1.5, 00:05:34, Serial@
10.1.1.4 is directly connected, Serial®

oo
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Link State ID: 3.3.3.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 8000000
Checksum: 0X3F50
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
T0S: 0
Metric: 20
Forward Address: 0.0
External Route Tag

LS age: 1788
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 4.4.4.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000003
Checksum: 0x1773
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
T0S: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: @

LS age: 459
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 10.1.1.4 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 8000000
Checksum: 0xD783
Length: 36
Network Mask: /30
Metric Type: 2 (Larger than any link state path)
T0S: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: 0
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i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:10:19, Serial0
2.0.0.0/32 is subnetted, 1 subnets
c 2.2.2.2 is directly connected, Loopback®

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/65] via 10.1.1.6, 00:10:20, Seriall
10.0.0.0/30 is subnetted, 2 subnets

[ 10.1.1.0 is directly connected, Serial®

c 10.1.1.4 is directly connected, Seriall

rtrC#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/129] via 10.1.1.5, 00:11:10, Serial@®
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/65] via 10.1.1.5, 00:11:11, Serial@
3.0.0.0/24 is subnetted, 1 subnets

(o} 3.3.3.0 is directly connected, Loopback@

10.0.0.0/30 is subnetted, 2 subnets
10.1.1.0 [110/128] via 10.1.1.5, 00:11:11, Serial@
10.1.1.4 is directly connected, Serial®d

©

o
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ip address 172.16.1.1 255.255.255.0
1

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area 0

Router B

interface Loopback@

ip address 2.2.2.2 255.255.255.255
!

interface Loopback1

ip address 3.3.3.3 255.255.255.255
!
interface Loopback2

ip address 4.4.4.4 255.255.255.255
!

interface Etherneto
ip address 172.16.1.2 255.255.255.0
!

router ospf 1

router-id 2.2.2.2

network 2.2.2.2 0.0.0.0 area 2
network 3.3.3.3 0.0.0.0 area 0
network 4.4.4.4 0.0.0.0 area 4
network 172.16.1.2 0.0.0.0 area @
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/DR 00:00:39  172.16.1.2 Etherneto/o
2.2.2.2 1 FULL/ - 00:00:32  10.1.1.2 Serialo/1
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

o 1.1.1.1 is directly connected, Loopback0
2.0.0.0/32 is subnetted, 1 subnets
o 2.2.2.2 [110/65] via 10.1.1.2, 00:09:04, Serialo/1

3.0.0.0/32 is subnetted, 1 subnets

0 IA  3.3.3.3 [110/129] via 10.1.1.2, 00:09:04, Serialo/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Seriald/1

0 IA  10.1.1.4 [110/128] via 10.1.1.2, 00:09:04, Serial0/1

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:30  172.16.1.2 Etherneto/o

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 FULL/DR 00:00:38  172.16.1.1 Ethernet@
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Router A

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0

ip ospf authentication message-digest
ip ospf message-digest-key 1 mds laura
ip ospf message-digest-key 2 mds elvis
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Router A
interface Loopbacke
ip address 1.1.1.1 255.255.255.255

interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!
router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area 0

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Serial@

ip address 10.1.1.2 255.255.255.252
!
interface Seriall

ip address 10.1.1.5 255.255.255.252
clockrate 64000

1

router ospf 1

area 1 virtual-link 3.3.3.3
network 10.1.1.0 0.0.0.3 area 0
network 2.2.2.2 0.0.0.0 area 0
network 10.1.1.4 0.0.0.3 area 1

Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.255
1

interface Seriale

ip address 10.1.1.6 255.255.255.252
!
router ospf 1

area 1 virtual-link 2.2.2.2

network 3.3.3.3 0.0.0.0 area 2
network 10.1.1.4 0.0.0.3 area 1
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Router A

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
ip ospf authentication message-digest
ip ospf message-digest-key 1 mds laura

Router B
interface Etherneto

ip address 172.16.1.2 255.255.255.0
ip ospf authentication message-digest
ip ospf message-digest-key 1 md5 laura
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Router A

interface Loopbacko
ip address 1.1.1.1 255.255.255.255
1

interface Etherneto/o
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rtrA#show ip ospf interface Etherneto/0
Ethernet0/0 is up, line protocol is up
Internet Address 172.16.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 2.2.2.2, Interface address 172.16.1.2
Backup Designated router (ID) 1.1.1.1, Interface address 172.16.1.1
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:02
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2 (Designated Router)
Suppress hello for @ neighbor (s)
Message digest authentication enabled
Youngest key id is 1
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rtrC#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:00:35  10.1.1.5 Serialo
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rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
1.1.1.1 1 FULL/ - 00:00:32  10.1.1.1 serialo
) 1 FULL/ - 00:00:36  10.1.1.6 Serialt
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Number of DCbitless LSA @
Number of indication LSA 0
Number of DoNotAge LSA @
Area 2
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 1 times
Area ranges are
Number of LSA 1. Checksun Sum OXDDE®
Number of DCbitless LSA @
Number of indication LSA 0
Number of DoNotAge LSA @






OEBPS/Image00416.jpg
rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set
1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback
2.0.0.0/32 is subnetted, 1 subnets
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rtre#show ip ospf
Routing Process "ospf 1" with ID 2.2.2.2
Supports only single TOS(T0S@) routes
It is an area border router
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA @. Checksum Sum 0x@
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 2. 2 normal @ stub 0 nssa
Area BACKBONE (0)
Number of interfaces in this area is 2
Area has no authentication
SPF algorithm executed 3 times
Area ranges are
Number of LSA 3. Checksum Sum @x1FDQ@
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 0
Area 1
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 2 times
Area ranges are
Number of LSA 5. Checksum Sum 0x2B171
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @

rtrC#show ip ospf
Routing Process "ospf 1" with ID 3.3.3.3
Supports only single TOS(T0S@) routes
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval § secs. Minimum LSA arrival 1 secs
Number of external LSA 0. Checksum Sum 0x@
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 2. 2 normal 0 stub @ nssa
Area 1
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 12 times
Area ranges are
Number of LSA 5. Checksum Sum ©0x2B171
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0 IA  2.2.2.2 [110/11] via 172.16.1.2, 00:04:28, Ethernet0/0
3.0.0.0/32 is subnetted, 1 subnets

o 8.8.3.8 [110/11] via 172.16.1.2, 00:04:28, Ethernetd/0
4.0.0.0/32 is subnetted, 1 subnets

O IA  4.4.4.4 [110/11] via 172.16.1.2, 00:04:28, Ethernet0/o
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet0/0
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/0

ip address 172.16.1.1 255.255.255.0
!

interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 172.16.1.0 0.0.0.255 area @
network 1.1.1.1 0.0.0.0 area 1

Router B
interface Loopbacke
ip address 2.2.2.2 255.255.255.255
1
interface Etherneto

ip address 172.16.1.2 255.255.255.0
!

interface Seriale

ip address 10.1.1.2 255.255.255.252
1
router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 172.16.1.0 0.0.0.255 area @
network 2.2.2.2 0.0.0.0 area 2
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rtrB#show ip ospf database external

OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-5 AS External Link States

LS age: 419
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 4.4.4.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000004
Checksum: 0x1574
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
T08: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: 0
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Router A

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
ip ospf authentication

ip ospf authentication-key laura

Router B
interface Etherneto

ip address 172.16.1.2 255.255.255.0
ip ospf authentication

ip ospf authentication-key laura
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd
2.0.0.0/32 is subnetted, 1 subnets

0IA  2.2.2.2 [110/11] via 172.16.1.2, 00:38:45, Ethernet/@
4.0.0.0/24 is subnetted, 1 subnets

0E2  4.4.4.0 [110/20] via 172.16.1.2, 00:38:45, Ethernet0/o
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet0/@
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rtrB#show ip ospf neighbor

Neighbor ID Pri  State
1.1.1.1 1 FULL/BDR
1.1.1.1 1 FULL/

Dead Time
00:00:36
00:00:30

Address
172.16.1.1
10.1.1.1

Interface
Etherneto
serialo
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rtré#show ip ospf virtual-links
Virtual Link OSPF_VLO to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:09
Adjacency State FULL (Hello suppressed)

rtrC#show ip ospf virtual-links
Virtual Link OSPF_VLO to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Serial@, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:00
Adjacency State FULL (Hello suppressed)
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Checksum: 0x3F50
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
T0S: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: @

LS age: 1788
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 4.4.4.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000003
Checksum: 0x1773
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
TOS: @
Netric: 20
Forward Address: 0.0.0.0
External Route Ta o

LS age: 459
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 10.1.1.4 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000001
Checksum: 0xD7B3
Length: 36
Network Mask: /30
Metric Type: 2 (Larger than any link state path)
TOS: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Ta
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:32  172.16.1.2 Etherneto/o
2.2.2.2 1 FULL/ - 00:00:35  10.1.1.2 Serialo/1
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rtrC#show ip ospf
Routing Process "ospf 1" with ID 3.3.3.3
Supports only single TOS(T0S@) routes
It is an area border router
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval § secs. Minimum LSA arrival 1 secs
Number of external LSA @. Checksum Sum 0x0
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 3. 3 normal @ stub @ nssa
Area BACKBONE (0)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 3 times
Area ranges are
Number of LSA 6. Checksum Sum @x45CF4
Number of DCbitless LSA @
Number of indication LSA 0
Number of DoNotAge LSA 3
Area 1
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 14 times
Area ranges are
Number of LSA 10. Checksum Sum @x4A8BD
Number of DCbitless LSA 0
Number of indication LSA @
Number of DoNotAge LSA @
Area 2
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 3 times
Area ranges are
Number of LSA 5. Checksum Sum 0x2B425
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
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Router B

router ospf 1

redistribute eigrp 1 subnets
network 2.2.2.2 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area 0
distribute-list 1 out eigrp 1

i

access-list 1 permit 4.4.4.0 0.0.0.255






OEBPS/Image00651.jpg
rtrA#show ip ospf
Routing Process "ospf 1" with ID 1.1.1.7
Supports only single T0S(T0S0) routes
It is an area border router
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 0. Checksum Sum 0x0
Number of DCbitless external LSA 0
Number of DoNotAge external LSA 0
Number of areas in this router is 2. 2 normal 0 stub 0 nssa
Area BACKBONE (@)
Number of interfaces in this area is 2
Area has no authentication
SPF algorithm executed 8 times
Area ranges are
Number of LSA 5. Checksum Sum 0x23C8C
Number of DCbitless LSA 0
Number of indication LSA @
Number of DoNotAge LSA @
Area 1
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 5 times
Area ranges are
Number of LSA 4. Checksum Sum 0x22672
Number of DCbitless LSA 0
Number of indication LSA @
Number of DoNotAge LSA @
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D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - IS-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

U - per-user static route, o - ODR

Gateway of last resort is not set

oo

1.0.0.0/32 is subnetted, 1 subnets

1.1.1.1 [110/129] via 10.1.1.5, 00:11:10, Serial@
2.0.0.0/32 is subnetted, 1 subnets

2.2.2.2 [110/65] via 10.1.1.5, 00:11:11, Serial@
3.0.0.0/24 is subnetted, 1 subnets

3.3.3.0 is directly connected, Loopback®
10.0.0.0/30 is subnetted, 2 subnets

10.1.1.0 [110/128] via 10.1.1.5, 00:11:11, Serial@

10.1.1.4 is directly connected, Serial®d
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network 10.1.1.0 0.0.0.3
network 10.1.1.4 0.0.0.3

Router B

interface Loopback@®

ip address 2.2.2.2 255.255.255.255
!

interface Loopbackl

ip address 3.3.3.3 255.255.255.255
!

interface Loopback2

ip address 4.4.4.4 255.255.255.255
!
interface Seriale

ip address 10.1.1.2 255.255.255.252
1
interface Serialil

bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

1

router ospf 1

router-id 2.2.2.2

network 2.2.2.2 0.0.0.0 area 2
network 3.3.3.3 0.0.0.0 area @
network 4.4.4.4 0.0.0.0 area 4
network 10.1.1.0 0.0.0.3 area @
network 10.1.1.4 0.0.0.3 area @
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rtrA#debug ip ospf adj

OSPF adjacency events debugging is on

rtrA#

00:53:31: OSPF: Send with youngest Key 1

00:53:36: OSPF: Rcv pkt from 10.1.1.2, Serial®d/1 : Mismatch Authentication Key -
No message digest key 2 on interface

00:53:41: OSPF: Send with youngest Key 1
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

¢ 1.1.1.1 is directly connected, Loopbacko
2.0.0.0/32 is subnetted, 1 subnets
o 2.2.2.2 [110/65] via 10.1.1.2, 00:09:04, Serialo/1

3.0.0.0/32 is subnetted, 1 subnets

0 IA  3.3.3.3 [110/129] via 10.1.1.2, 00:09:04, Serialo/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Seriale/1

0 IA  10.1.1.4 [110/128] via 10.1.1.2, 00:09:04, Serialo/1

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

o 1.1.1.1 [110/65] via 10.1.1.1, 00:10:19, Serial®
2.0.0.0/32 is subnetted, 1 subnets
o 2.2.2.2 is directly connected, Loopbacke

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/65] via 10.1.1.6, 00:10:20, Seriall
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial®

c 10.1.1.4 is directly connected, Seriall

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
2.2.2.2 1 FULL/
2.2.2.2 1 FULL/

rtrB#show ip ospf neighbor

Neighbor 1D Pri  State
1.1.1.1 1 FULL/
1.1.1.1 1 FULL/

Dead Time
00:00:34
00:00:38

Dead Time
00:00:32
00:00:30

Address
10.1.1.5
10.1.1.2

Address
10.1.1.1
10.1.1.6

Interface
Serialo/o
serialo/1

Interface
serialo
seriall
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rtrB#show ip ospf virtual-links
Virtual Link OSPF_VL3 to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:01
Adjacency State FULL (Hello suppressed)
Message digest authentication enabled
Youngest key id is 1
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
'

interface Serialo/e

ip address 10.1.1.6 255.255.255.252
no ip mroute-cache

'

interface Serialo/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
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rtrA#debug ip ospf adj
OSPF adjacency events debugging is on
rtrA#
00:47:55: OSPF: Rev pkt from 172.16.1.2, Ethernet0/ :

Mismatch Authentication Key - Clear Text
00:47:55: OSPF: Rev hello from 2.2.2.2 area @ from Seriale/1 10.1.1.2
00:47:55: OSPF: End of hello processing
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Router B
router ospf 1
area 1 virtual-link 3.3.3.3 authentication message-digest

area 1 virtual-link 3.3.3.3 message-digest-key 1 md5 cisco
network 2.2.2.2 0.0.0.0 area 0

network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 1

Router C
router ospf 1

area 1 virtual-link 2.2.2.2 authentication message-digest
area 1 virtual-link 2.2.2.2 message-digest-key 1 md5 cisco
network 3.3.3.3 0.0.0.0 area 2

network 10.1.1.4 0.0.0.3 area 1
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distribute-listin  Jfigy A 0y OSPF ZGilifE I s Bl 5 LSA

serial 0/1
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5000 X% 0 s1
AB 10.1.1.5/30

P st [RRRVN — ~
2222

4444

So/1
10.1.1.1/30 S0
10.1.1.2/30
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rtré#debug ip ospf adj
OSPF adjacency events debugging is on

rtrBi

00:51:37: OSPF: Rcv pkt from 10.1.1.1, Serial® : Mismatch Authentication Key -

Message Digest Key 1
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets
0 2.2,2.2 [110/65] via 10.1.1.2, 00:09:04, Serial@/1

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/129] via 10.1.1.2, 00:09:04, Serial@d/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial@/1

0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:09:04, Serial@/1

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1,1.1 [110/65] via 10.1.1.1, 00:10:19, Serial@
2.0.0.0/32 is subnetted, 1 subnets
(] 2.2.2.2 is directly connected, Loopback@

3.0.0.0/32 is subnetted, 1 subnets
0 IA 3.3.3.3 [110/65] via 10.1.1.6, 00:10:20, Seriall
10.0.0.0/30 is subnetted, 2 subnets
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rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL4 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Serial®, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:02
Adjacency State FULL (Hello suppressed)
Message digest authentication enabled
Youngest key id is 1
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets
0 IA 2.2.2.2 [110/65] via 10.1.1.5, 00:00:10, Serial@/0
[110/65] via 10.1.1.2, 00:00:10, Serial@/1
3.0.0.0/32 is subnetted, 1 subnets
0 3.3.3.3 [110/65] via 10.1.1.5, 00
[110/65] via 10.1.1.2, 00:
4.0.0.0/32 is subnetted, 1 subnets
0 IA 4.4.4.4 [110/65] via 10.1.1.5, 00:00:10, Serial0d/Q
[110/65] via 10.1.1.2, 00:00:11, Serial@/1
172.16.0.0/24 is subnetted, 1 subnets

10, Serial@/0
10, Serial@/1

c 172.16.1.0 is directly connected, Ethernet0/@
10.0.0.0/30 is subnetted, 2 subnets
Cc 10.1.1.0 is directly connected, Serial®d/1

C 10.1.1.4 is directly connected, Seriald/Q
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c 10.1.1.0 is directly connected, Serial@
c 10.1.1.4 is directly connected, Seriall

rtrC#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candida
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

o 1.1.1.1 [110/129] via 10.1.1.5, 00:11:10, Serialo
2.0.0.0/32 is subnetted, 1 subnets

o 2.2.2.2 [110/65] via 10.1.1.5, 00:11:11, Seriald
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopbackd
10.0.0.0/30 is subnetted, 2 subnets

0 10.1.1.0 [110/128] via 10.1.1.5, 00:11:11, Seriale

c 10.1.1.4 is directly connected, Seriald

BGP

te default
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Router B

interface Etherneto/o

ip address 172.16.1.2 255.255.255.0
ip ospf authentication message-digest
ip ospf message-digest-key 1 mds laura
ip ospf message-digest-key 2 mds elvis
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rtrA#show ip ospf database

Link ID
1114
P

Link ID
172.16.1.1

Link ID

s =
PSS
PSS
PRI

Link ID
1.14.1.1

Link ID
2.2.2.2
3.3.3.3
4.4.4.4
172.16.1.0

Router Link States (Area 0)

ADV Route Age
1171 493
PR 489

Net Link States (Area 0)

ADV Router Age
1.1.1.1 496

Seq#
0x800000A5
0x80000030

Seq#
0x80000001

Summary Net Link States (Area 0)

ADV Router Age
1 T 714
EEoNoND 487
2E2NotD 490

Router Link States (Area 1)

ADV Router Age
1.1.1.1 726

Seq#

0x80000033
0x80000049
0x80000001

Seq#
0x80000001

Summary Net Link States (Area 1)

ADV Router Age
1.1.1.1 492
1.1.1.1 492
1111 492
Tl 496

Seq#

0x80000001
0x80000001
0x80000001
0x80000003

OSPF Router with ID (1.1.1.1) (Process ID 1)

Checksum Link count
Ox8F6F 1
OX7ECF 2

Checksum
0x6DFD

Checksum
OxE21F
0x6A79
0x9E85

Checksum Link count
0xD351 1

Checksum
0x7DA8
0x4FD2
0x21FC
0x3B34
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rtrB#show ip ospf interface ethernet 0
Ethernet® is up, line protocol is up
Internet Address 172.16.1.2/24, Area 0
Process 1D 1, Router ID 2.2.2.2, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 2.2.2.2, Interface address 172.16.1.2
Backup Designated router (ID) 1.1.1.1, Interface address 172.16.1.1
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:05
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1 (Backup Designated Router)
Suppress hello for 0 neighbor (s)
Message digest authentication enabled
Youngest key id is 2
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rtrA#show ip ospf interface e0/0@
Ethernet0/0 is up, line protocol is up
Internet Address 172.16.1.1/24, Area 0
Process 10 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 2.2.2.2, Interface address 172.16.1.2
Backup Designated router (ID) 1.1.1.1, Interface address 172.16.1.1
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:07
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2 (Designated Router)
Suppress hello for 0 neighbor (s)
Message digest authentication enabled
Youngest key id is 2
Rollover in progress, 1 neighbor(s) using the old key(s):
key id 1
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Router B
router ospf 1

area 1 virtual-link 3.3.3.3 authentication authentication-key cisco
network 2.2.2.2 0.0.0.0 area 0

network 10.1.1.0 0.0.0.3 area 0

network 10.1.1.4 0.0.0.3 area 1

Router C

router ospf 1

area 1 virtual-link 2.2.2.2 authentication authentication-key cisco
network 3.3.3.3 0.0.0.0 area 2

network 10.1.1.4 0.0.0.3 area 1
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rtrA#show ip ospf database

Link ID
172.16.1.1

Link 1D
1.1.1.1
(EENED
4.4.4.4

Link ID
1.1.1.1

OSPF Router with ID (1.1.1.1) (Process ID 1

Router Link States (Area 0)

ADV Router Age Seq#
1.1.1.1 951 0XB0000OAS
2.2.2.2 947 0x80000030

Net Link States (Area 0)

ADV Router Age Seq#t
11101 954 0x80000001

Summary Net Link States (Area 0)

ADV Router Age seq#
1.1.1.1 1172 080000033
242 945 080000049

2 948 0x80000001

Router Link States (Area 1)

ADV Router Age Seq#
1.1.1.1 1184 0x80000001

summary Net Link States (Area 1)

Checksum
OXBF6F
OX7ECF

Checksum
0x6DFD

Checksum
OXE21F
0x6A79
0X9EBS

Checksum
0xD351

Link count
1
2

Link count
1
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network 172.16.1.0 0.0.0.255 area @

Router B
interface Loopback@
ip address 2.2.2.2 255.255.255.255

interface Etherneto
ip add 172.16.1.2 255.255.255.0

ip ospf authentication-key laura
!

interface Seriale

ip address 10.1.1.2 255.255.255.252
ip ospf authentication null

!

router ospf 1

area @ authentication

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area @
network 172.16.1.0 0.0.0.255 area 0
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Link ID
EESEEET)
4.4.4.4
172.16.1.0

Age
946
946
950

Seq# Checksum
0x80000001 0x4FD2
0x80000001 0x21FC
0xB80000003 0x3B34






OEBPS/Image00664.jpg
rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/DR 00:00:31 172.16.1.2 Etherneto/o
2.2.2.2 1 FULL/ - 00:00:35  10.1.1.2 Serialo/1
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Run as demand circuit

DoNotAge LSA allowed.

Transit area 1, via interface Serial@, Cost of using 64

Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:06
Adjacency State FULL (Hello suppressed)
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Router A

router ospf 1
network 1.1.1.1 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area 0
distribute-list filter-ospf in
i

ip access-list standard filter-ospf
deny 2.2.2.0 0.0.0.255
deny 3.3.3.0 0.0.0.255
permit any
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Router A
interface Etherneto/o
no ip ospf message-digest-key 1

Router B
interface Etherneto
no ip ospf message-digest-key 1
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rtrB#show ip ospf virtual-links
Virtual Link OSPF_VL@ to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriali, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:09
Adjacency State FULL (Hello suppressed)

rtrc#show ip ospf virtual-links
Virtual Link OSPF_VL1 to router 2.2.2.2 is up
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS8, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

C 1.1.1.1 is directly connected, Loopback®
4.0.0.0/32 is subnetted, 1 subnets

0 IA 4.4.4.4 [110/11] via 172.16.1.2, 00:03:39, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

C 172.16.1.0 is directly connected, Ethernet0/0@
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Router A

interface Loopbackd

ip address 1.1.1.1 255.255.255.255
interface Ethernetd/@

ip address 172.16.1.1 255.255.255.0
ip ospf authentication-key laura
interface Serialo/1

ip address 10.1.1.1 255.255.255.252
ip ospf authentication null
clockrate 64000

!

router ospf 1

area 0 authentication

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0
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!
interface Seriale/e@

ip address 10.1.1.6 255.255.255.252
1

interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!
router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 0

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Loopbackl

ip address 3.3.3.3 255.255.255.255
!

interface Loopback2

ip address 4.4.4.4 255.255.255.255
!
interface Seriale

ip address 10.1.1.2 255.255.255.252
1
interface Serialil

bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!

router ospf 1

router-id 2.2.2.2

network 2.2.2.2 0.0.0.0 area 2
network 3.3.3.3 0.0.0.0 area 0
network 4.4.4.4 0.0.0.0 area 4
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 0
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
'

interface Serialo/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!

router ospf 1

network 10.1.1.0 0.0.0.3 area 1

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255

1

interface Loopbacki

ip address 156.26.32.1 255.255.255.240
interface Loopback2

ip address 156.26.32.17 255.255.255.240
no ip directed-broadcast

interface Loopbackd

ip address 156.26.32.33 255.255.255.240
'

interface Loopbacka

ip address 156.26.32.49 255.255.255.240
!

interface Seriale

ip address 10.1.1.2 255.255.255.252

no ip directed-broadcast

!

router ospf 1

network 10.1.1.0 0.0.0.3 area 1
redistribute connected subnets
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:00:33  10.1.1.5 Serialo/o
2.2.2.2 1 FULL/ - 00:00:37  10.1.1.2 seriale/1

rtrB#show ip ospf neighbor
Neighbor ID Pri State Dead Time Address Interface

1.1.1.1 1 FULL/ - 00:00:38  10.1.1.1 serialo
1.1.1.1 1 FULL/ - 00:00:36  10.1.1.6 Serialt
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 E2  2.2.2.2 [110/20] via 10.1.1.2, 00:03:17, Seriald/1
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

Cc 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 E2 2.2.2.2 [110/20] via 10.1.1.2, 00:05:36, Serial@/1
156.26.0.0/26 is subnetted, 1 subnets

0 E2 156.26.32.0 [110/20] via 10.1.1.2, 00:00:21, Serial@/1
10.0.0.0/30 is subnetted, 2 subnets

C 10.1.1.0 is directly connected, Serial@/1
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Router A

interface Loopback®
ip address 1.1.1.1 255.255.255.255
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Router A

router ospf

1

network 1.1.1.1 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area 0
distribute-list 1 in Serialo/0
distribute-list 2 in Serialo/1

!

access-list
access-list
access-list
access-list
access-list
access-list

1
1
1
2
2
2

deny  2.2.2.0 0.0.0.255
deny 3.3.0 0.0.0.255
permit any

deny  3.3.3.0 0.0.0.255
deny  4.4.4.0 0.0.0.255

permit any
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets
0 IA  2.2.2.2 [110/65] via 10.1.1.5, 00:00:10, Serialo/0
[110/65] via 10.1.1.2, 00:00:10, Serialo/1
3.0.0.0/32 is subnetted, 1 subnets
0 3.3.3.3 [110/65] via 10.1.1.5, 00:00:10, Serialo/0
[110/65] via 10.1.1.2, 00:00:10, Serialo/i
4.0.0.0/32 is subnetted, 1 subnets
O IA  4.4.4.4 [110/65] via 10.1.1.5, 00:00:10, Seriale/o
[110/65] via 10.1.1.2, 00:00:11, Serialo/1
10.0.0.0/30 is subnetted, 2 subnets
c 10.1.1.0 is directly connected, Seriald/1
G 10.1.1.4 is directly connected, Seriald/0
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156.26.0.0/28 is subnetted, 4 subnets

10.

156.26.32.32 [110/20] via 10.1.1.2, 00:03:17, Serialo/1
166.26.32.48 [110/20] via 10.1.1.2, 00:03:17, Serialo/1
156.26.32.0 [110/20] via 10.1.1.2, 00 2, Seriale/1
156.26.32.16 [110/20] via 10.1.1.2, 00:03:17, Seriale/1
0.0.0/30 is subnetted, 1 subnets

10.1.1.0 is directly connected, Seriald/1
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rtrA#show ip ospf database
OSPF Router with ID (1.1.1.1) (Process ID 1)

Router Link States (Area 0)

% B I | 1.1.1.1 1423 0x800000C1 OXEBQE 4
2.2.2.2 2.2.2.2 1451 0x80000050 OXA7E3 5
Summary Net Link States (Area 0)

Link ID ADV Router Age Seq# Checksum

a I P P 11.1.4 165 0x80000044 0xC030

2.2.2.2 2.2.2.2 707 0x80000057 Ox4E87

4.4.4.4 2.2.2.2 707 0x8000000F 0x8293
Router Link States (Area 1)

Link ID ADV Router Age Seq# Checksum Link count
1.1.1.1 1.1.1.1 1666 0x80000008 0xC558 1
Summary Net Link States (Area 1)

Link ID ADV Router Age Seq# Checksum

2.2.2.2 1.1.1.1 1423 0x80000006 0x9159
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Router B
router ospf 1

summary-address 156.26.32.0 255.255.255.224 tag 88
summary-address 156.26.32.32 255.255.255.224 tag 42
network 10.1.1.0 0.0.0.3 area 1
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P
PN
a2

P )

Link ID
Tttt

Link 1D
3.3.3.8
4.4.4.4
172.16.1.0

Router Link States (Area 0

ADV Router Age
0, 951
[EoRoND 947

Net Link States (Area 0)

ADV Router Age
1.4.1.1 954

Seq#
0x800000A5
0x80000030

Seq#
0x80000001

Summary Net Link States (Area 0)

ADV Router Age
1.1.1.1 1172
2Ho¥%ED 945
2:2:2:2 948

Router Link States (Area 1)

ADV Router Age
1.1.1.1 1184

Seqtt
0x80000033
0x80000049
0x80000001

Seq#
0x80000001

Summary Net Link States (Area 1)

ADV Router Age
bl 946
11,101 946
1.1.1.1 950

Seq#
0x80000001
0x80000001
0x80000003

Checksum Link count
OX8F6F 1
OX7ECF 2

Checksum
0x6DFD

Checksum
OXE21F
0X6A79
0X9E85

Checksum Link count
oxp351 1

Checksum
0x4FD2
0x21FC
0x3B34
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets
0 E2  2.2.2.2 [110/20] via 10.1.1.2, 00:03:17, Serialo/1
156.26.0.0/28 is subnetted, 4 subnets
0 E2  156.26.32.32 [110/20] via 10.1.1.2, 00:03:17, Serialo/1
0 E2  156.26.32.48 [110/20] via 10.1.1.2, 00:03:17, Serialo/1
0 E2  156.26.32.0 [110/20] via 10.1.1.2, 00 2, Serialo/1
0 E2  156.26.32.16 [110/20] via 10.1.1.2, 00:03:17, Seriale/1
10.0.0.0/30 is subnetted, 1 subnets
3 10.1.1.0 is directly connected, Seriald/1
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rtrA#show ip access-lists 1

Standard TP access list 1
deny 2.2.2.0, wildcard bits 0.0.0.255 (1 match) checl
deny 3.3.3.0, wildcard bits 0.0.0.255 (1 match) checl
permit any (3 matches)
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Router B
router ospf 1

summary-address 156.26.32.0 255.255.255.192
network 10.1.1.0 0.0.0.3 area 0
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!

router ospf 1

network 10.1.1.0 0.0.0.3 area 0

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255

!

interface Loopbacki

ip address 156.26.32.1 255.255.255.240
interface Loopback2

ip address 156.26.32.17 255.255.255.240
no ip directed-broadcast

interface Loopback3

ip address 156.26.32.33 255.255.255.240
'

interface Loopbacka

ip address 156.26.32.49 255.255.255.240
!

interface Seriale

ip address 10.1.1.2 255.255.255.252

no ip directed-broadcast

!

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
redistribute connected subnets
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:30  172.16.1.2 Etherneto/o

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 FULL/DR 00:00:38  172.16.1.1 Ethernet@
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Router A

router ospf 1
log-adjacency-changes

timers spf 8 16

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area @






OEBPS/Image00404.jpg
rtré# show ip route

Codes: C -
D -

N1
E1

i-

u

connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

- OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
- OSPF external type 1, E2 - OSPF external type 2, E - EGP

1S-1S, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

- per-user static route, o - ODR

Gateway of last resort is not set

2.0.0.0/32 is subnetted, 1 subnets
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rtrA#show ip ospf
Routing Process "ospf 1" with ID 1.1.1.1 and Domain ID 0.0.0.1
Supports only single TOS(T0S@) routes
Supports opaque LSA
Tt is an area border router
SPF schedule delay 8 secs, Hold time between two SPFs 16 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 0. Checksum Sum 0x@
Number of opaque AS LSA . Checksum Sum 0x0
Number of DCbitless external and opaque AS LSA 0
Number of DoNotAge external and opaque AS LSA 0
Number of areas in this router is 2. 2 normal 0 stub @ nssa
External flood list length @
Area BACKBONE (0)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 24 times
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Router A

router ospf 1
log-adjacency-changes

timers lsa-group-pacing 180
network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area @
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/0

ip address 172.16.1.1 255.255.255.0
!

router ospf 1

network 172.16.1.0 0.0.0.255 area @

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Etherneto

ip address 172.16.1.2 255.255.255.0
1

interface Seriall

bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!

router eigrp 1

network 10.0.0.0

!

router ospf 1

redistribute eigrp 1 subnets
network 2.2.2.2 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area @

Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.0
1
interface Loopback1l

ip address 4.4.4.4 255.255.255.0
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
!

router eigrp 1

network 3.0.0.0

network 4.0.0.

network 10.0.0.0

no auto-summary
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rtrA#show ip ospf timer lsa-group
OSPF Router with ID (1.1.1.1) (Process ID 1)

Group size 6, Head 0, Search Index 4, Interval 180 sec
Next update due in 00:00:22

Current time 134571

Index © Timestamp 134593

Index 1 Timestamp 134777
Index 2 Timestamp 134971
Index 3 Timestamp 135153
Index 4 Timestamp 135351
Index 5 Timestamp 135544
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rtrB#show ip ospf database external

OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-5 AS External Link States

LS age: 441
Options: (No TOS-capability, DC)

LS Type: AS External Link

Link State ID: 3.3.3.0 (External Network Number )
Advertising Router: 2.2.2.2

LS Seq Number: 80000001
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2.2.2.2 is directly connected, Loopback@®
3.0.0.0/24 is subnetted, 1 subnets

3.3.3.0 [90/40640000] via 10.1.1.6, 00:38:45, Seriall
4.0.0.0/24 is subnetted, 1 subnets

4.4.4.0 [90/40640000] via 10.1.1.6, 00:38:45, Seriall
172.16.0.0/24 is subnetted, 1 subnets

172.16.1.0 is directly connected, Ethernet®@
10.0.0.0/30 is subnetted, 1 subnets

10.1.1.4 is directly connected, Seriall
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Area ranges are

Number
Number
Number
Number
Number

of
of
of
of
of

LSA 16. Checksum Sum 0x8759C
opaque link LSA 0. Checksum Sum 0x0
DCbitless LSA @

indication LSA @

DoNotAge LSA 0

Flood list length @

Area 1

Number of interfaces in this area is 1
Area has no authentication

SPF algorithm executed 12 times

Area ranges are

Number
Number
Number
Number
Number

of
of
of
of
of

LSA 3. Checksum Sum Ox14E88

opaque link LSA 0. Checksum Sum 0x0
DCbitless LSA @

indication LSA 0

DoNotAge LSA @

Flood list length 0
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rtrA#show ip route

Codes: C -
D -

N1
E1

i

connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

- OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

- OSPF external type 1, E2 - OSPF external type 2, E - EGP

- I8-18, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
- candidate default, U - per-user static route, o - ODR

P

periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 IA  2.2.2.2 [110/11] via 172.16.1.2, 00:27:48, Ethernet0/0
3.0.0.0/24 is subnetted, 1 subnets

0 E2  3.3.3.0 [110/20] via 172.16.1.2, 00:05:41, Etherneto/o
4.0.0.0/24 is subnetted, 1 subnets

0 E2  4.4.4.0 [110/20] via 172.16.1.2, 00:27:48, Etherneto/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto/o
10.0.0.0/30 is subnetted, 1 subnets

0 E2  10.1.1.4 [110/20] via 172.16.1.2, 00:05:42, Ethernet0/0
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets
0 E2 2.2.2.2 [110/20] via 10.1.1.2, 00:36:53, Serial@/1
156.26.0.0/27 is subnetted, 2 subnets
0 E2 166.26.32.32 [110/20] via 10.1.1.2, 00:01:04, Serial@/1
0 E2 156.26.32.0 [110/20] via 10.1.1.2, 00:01:09, Serial@/1
10.0.0.0/30 is subnetted, 1 subnets
c 10.1.1.0 is directly connected, Seriald/1
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rtrA#show ip ospf database

Link ID
1.4

)
P
S
FSEY

Router Link States (Area 0)

ADV Router Age
1.4.1.1 1815
2.2.2.2 1843

Seq#
0x800000C1
0x80000050

Summary Net Link States (Area @)

ADV Router Age
1.1.1.1 557
2.2.2 1099
22 1099

Router Link States (Area 1)

ADV Router Age
1.1.14.1 43

Seq#
0x80000044
0x80000057
0x8000000F

Seq#t
0x80000009

Summary Net Link States (Area 1)

ADV Router Age
Usililail 1815
il 45
oilall 45
Tk 559
) 1816

Seq#
0x80000006
0x8000000A
0x8000000A
0x80000007
0x80000008

OSPF Router with ID (1.1.1.1) (Process ID 1

Checksum Link count
OXEBOE 4
OXATE3 5

Checksum
0xC030
0X4E87
0x8293

Checksum Link count
0xC359 1

Checksum
0x9159
0x5887
0x20B1
0x3683
0xCD8
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Router A

interface Serialo/e

ip address 10.1.1.9 255.255.255.252
1

interface Seriale/1

ip address 10.1.1.1 255.255.255.252

clockrate 64000
]

router ospf 1

network 10.1.1.0 0.0.0.3 area 1
1

router rip

version 2

redistribute ospf 1 metric 1 route-map checktags
passive-interface Seriald/1
network 10.0.0.0

no auto-summary

!
route-map checktags permit 10
match tag 88

Router C

interface Seriall

ip address 10.1.1.10 255.255.255.252
clockrate 64000

!

router rip

version 2

network 10.0.0.0
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rtrA#show ip access-lists 1
Standard IP access list 1
deny 2.2.2.0, wildcard bits
deny 3.3.3.0, wildcard bits
permit any (1@ matches)
Standard IP access list 2
deny 3.3.3.0, wildcard bits
deny 4.4.4.0, wildcard bits
permit any (8 matches)

SRS

s s
s
N
a

ss
ss
ss
N N
a

a

a

matches)
matches)

matches)
matches)

check=15
check=10

check=12
check=8
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rtrC#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

156.26.0.0/27 is subnetted, 1 subnets

R 156.26.32.0 [120/1] via 10.1.1.9, 00:00:25, Seriali
10.0.0.0/30 is subnetted, 2 subnets
c 10.1.1.8 is directly connected, Seriall

R 10.1.1.0 [120/1] via 10.1.1.9, 00:00:25, Seriall
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rtrA#show ip route 156.26.32.0

Routing entry for 156.26.32.0/27
Known via "ospf 1", distance 110, metric 20
Tag 88, type extern 2, forward metric 64
Redistributing via ospf 1
Last update from 10.1.1.2 on Serial®/1, 00:02:43 ago
Routing Descriptor Blocks:
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rtrA#show ip route

Codes: C -
b =

N1
E1

i«

*

connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

- OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
- OSPF external type 1, E2 - OSPF external type 2, E - EGP

IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area

- candidate default, U - per-user static route, o - ODR
P -

periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/65] via 10.1.1.2, 00:01:15, Serial@/1
4.0.0.0/32 is subnetted, 1 subnets

0 IA 4.4.4.4 [110/65] via 10.1.1.5, 00:01:15, Seriale/@
172.16.0.0/24 is subnetted, 1 subnets

[ 172.16.1.0 is directly connected, Ethernet@/@
10.0.0.0/30 is subnetted, 2 subnets
[ 10.1.1.0 is directly connected, Serial@/1

c 10.1.1.4 is directly connected, Seriald/@
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*10.1.1.2, from 2.2.2.2, 00:02:43 ago, via Seriale/1
Route metric is 20, traffic share count is 1

rtrA#show ip route 156.26.32.32

Routing entry for 156.26.32.32/27
Known via “ospf 1", distance 110, metric 20
Tag 42, type extern 2, forward metric 64
Redistributing via ospf 1
Last update from 10.1.1.2 on Seriald/1, 00:02:46 ago
Routing Descriptor Blocks:
*10.1.1.2, from 2.2.2.2, 00:02:46 ago, via Serial@/1

Route metric is 20, traffic share count is 1
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

51.0.0.0/32 is subnetted, 1 subnets

0 51.51.51.51 [70/11] via 172.16.1.2, 00:02:04, Ethernet0/0
1.0.0.0/32 is subnetted, 1 subnets
c 1.1.1.1 is directly connected, Loopbackd

2.0.0.0/32 is subnetted, 1 subnets

0 IA  2.2.2.2 [60/11] via 172.16.1.2, 00:02:04, Etherneto/0
3.0.0.0/24 is subnetted, 1 subnets

0 E2  3.3.3.0 [50/20) via 172.16.1.2, 00:02:04, Etherneto/o
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto/@
10.0.0.0/30 is subnetted, 1 subnets

0E2  10.1.1.4 [50/20] via 172.16.1.2, 00:02:04, Ethernetd/0
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Router A
interface Loopbacko

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
!

router ospf 1
network 1.1.1.1 0.0.0.0 area 1
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/0

ip address 172.16.1.1 255.255.255.0
1
router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area 0
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10.1.1.1/30 10.1.1.2/30

OSPF router ID = 10.1.1.1

OSPF router ID = 172.16.1.1

Loopbackd
1.1.1.1/32

Eol0 10.1.1.2/30

172.16.1.1/24

OSPE router ID =111 1
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Reset ALL OSPF processes? [no]: yes

ré#

6wad: Inc retrans unit nbr count index 1 (0/1) to 1/1

6wad: Set Nbr 1.1.1.1 1 first flood info from @ (@) to 623AA408 (303)
6wad: Init Nbr 1.1.1.1 1 next flood info to 623AA408

6wad: OSPF: Start Serial®/1 1.1.1.1 retrans timer

6wad: Set idb next flood info from @ (@) to 623AA408 (303)

6wad: OSPF: Start Seriald/1 pacing timer

6wad: Create retrans unit 0x623B71A8/@x623C5DE8 1 (0/1) 1

6wdd: OSPF: Set nbr 1 (0/1) retrans to 4504 count to 1

6wad: Set idb next flood info from 623AA408 (303) to @ (@)

6wad: OSPF: Stop Serialo/1 flood timer

6w4d: %0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on Serialo/i from FULL to DOWN,
Neighbor Down: Interface down or detached

6wad: Dec retrans unit nbr count index 1 (0/1) to 0/0

6wad: Free nbr retrans unit 0x623871A8/0x623CSDES @ total 0. Also Free nbr
retrans block

6wad: Set Nbr 1.1.1.1 1 first flood info from 623AA408 (303) to @ (0)

6wdd: Adjust Nbr 1.1.1.1 1 next flood info to @

6w4d: OSPF: Stop nbr 1.1.1.1 retransmission timer

6wad: OSPF: Build router LSA for area 7, router ID 6.6.6.6, seq 0x80000001
6wad: OSPF: received update from 1.1.1.1, Seriale/1

6wad: OSPF: Rcv Update Type 3, LSID 172.16.1.0, Adv rtr 1.1.1.1, age 287, seq Ox
80000001

6wad: Mask /24

6wad: %0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on Serialo/1 from LOADING to FULL,
Loading Done

6wad: Inc retrans unit nbr count index 1 (@/1) to 1/1
6wad: Set Nbr 1.1.1.1 1 first flood info from 0 (0) to 623AA324 (304)
6wad: Init Nbr 1.1.1.1 1 next flood info to 623AA324

Bwa OSPF: Start Serial®/1 1.1.1.1 retrans timer

6wad: Set idb next flood info from @ (@) to 623AA324 (304)

6wad: OSPF: Start Serial@/1 pacing timer

6wad: OSPF: Build router LSA for area 7, router ID 6.6.6.6, seq 0x80000002
6wad: Create retrans unit 0x623B71A8/0x623CSDE8 1 (@/1) 1

6wad: OSPF: Set nbr 1 (@/1) retrans to 4568 count to 1

6wad: Set idb next flood info from 623AA324 (304) to 0 (@)
6wad: OSPF: Stop Serial@/1 flood timer

6wad: Update router LSA 6.6.6.6 6.6.6.6 1 80000126

6w4d: OSPF: Rate limit LSA generation for 6.6.6.6 6.6.6.6 1
6wad: OSPF: Sending delayed ACK on Serial®d/1

Bwd
1
6wad: OSPF: Set nbr 1 (0/1) retrans to 4960 count to 2

6wdd: Set Nbr 1.1.1.1 1 next flood info from 623AA324 (304) to 623AA324 (304)
6wdd: Dec retrans unit nbr count index 1 (0/1) to 0/0

6wdd: Free nbr retrans unit 0x623871A8/@x623C5DE8 0 total @. Also Free nbr
retrans block

OSPF: Ack Type 3, LSID 172.16.1.0, Adv rtr 1.1.1.1, age 287, seq 0x8000000

ns block

6wad: Adjust Nbr 1.1.1.1 1 next flood info to @

6wad: OSPF: Stop nbr 1.1.1.1 retransmission timer

6w4d: Inc retrans unit nbr count index 1 (@/1) to 1/1

6wad: Set Nbr 1.1.1.1 1 first flood info from @ (@) to 623AA324 (305)
6wad: Init Nbr 1.1.1.1 1 next flood info to 623AA324
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Router B

interface Loopback@

ip address 2.2.2.2 255.255.255.255
!

interface Loopbacki

ip address 51.51.51.51 255.255.255.0
!

interface Etherneto

ip address 172.16.1.2 255.255.255.0
1

interface Serialil

bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

1
router eigrp 1

network 10.0.0.0

!
router ospf 1

router-id 2.2.2.2

redistribute eigrp 1 subnets
network 2.2.2.2 0.0.0.0 area 2
network 51.51.51.51 0.0.0.0 area @
network 172.16.1.0 0.0.0.255 area @

Router C

interface Loopback@®

ip address 3.3.3.3 255.255.255.0
!
interface Seriale

bandwidth 64

ip address 10.1.1.6 255.255.255.252
!
router eigrp 1

network 3.0.0.0

network 10.0.0.0

no auto-summary
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Router A
interface Etherneto/o

ip address 172.16.1.1 255.255.255.0

shutdown
!

interface Seriale/1

ip address 10.1.1.1 255.255.255.252

clockrate 64000
!

router ospf 1
network 10.1.1.0 0.0.0.3 area 0

Router B
interface Loopback0
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6wa4d: OSPF: Start Serial@/1 1.1.1.1 retrans timer

6wad: Set idb next flood info from @ (@) to 623AA324 (305)

6w4d: OSPF: Start Serial@/1 pacing timer

6w4d: OSPF: Build router LSA for area 7, router ID 6.6.6.6, seq 0x80000127
6w4d: Create retrans unit 0x623B71A8/0x623C5DE8 1 (0/1) 1

6wad: OSPF: Set nbr 1 (@/1) retrans to 4576 count to 1

6w4d: Set idb next flood info from 623AA324 (305) to @ (0)

6w4d: OSPF: Stop Serial@/1 flood timer

6w4d: OSPF: Set nbr 1 (@/1) retrans to 4596 count to 2

eéw4d: Set Nbr 1.1.1.1 1 next flood info from 623AA324 (305) to 623AA324 (305)
6w4d: Dec retrans unit nbr count index 1 (@/1) to /0

6w4d: Free nbr retrans unit 0x623B71A8/0x623C5DE8 @ total 0. Also Free nbr retra

ns block

6éw4d: Set Nbr 1.1.1.1 1 first flood info from 623AA324 (305) to @ (0)
6w4d: Adjust Nbr 1.1.1.1 1 next flood info to @

6w4d: OSPF: Stop nbr 1.1.1.1 retransmission timer
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E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

o 1.1.1.1 [110/11] via 172.16.1.1, 00:03:51, Etherneto
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopbackd
3.0.0.0/24 is subnetted, 1 subnets

0 3.3.3.0 [80/11] via 172.16.1.1, 00:03:52, Etherneto
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernetd

10.0.0.0/30 is subnetted, 1 subnets
c 10.1.1.4 is directly connected, Seriall
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Router A

router rip

version 2

redistribute ospf 1 metric 1 route-map check-tags
passive-interface Seriald/1

network 10.0.0.0

no auto-summary

1

route-map check-tags permit 10

match tag 1
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6w4d: Adjust Nbr 1.1.1.1 1 next flood info to @
6w4d: OSPF: Remove Type 1 LSA ID 6.6.6.6 Adv rtr 6.6.6.6 Seq 80000125 from 1.1.1
.1 retransmission list

6w4d: OSPF:
6wa4d: OSPF:
6w4d: OSPF:
6wad: OSPF:

130

6w4d: OSPF:

80000001
6wad:

6wad: OSPF:

80000001
6wad:

6wad: OSPF:

0000001
6wad:

6wad: OSPF:

000001
6wad:

6w4d: OSPF:

000110
6wad:

6wad: OSPF:

00001
6wad:

6w4d: OSPF:

00001
6wad:

6w4d: OSPF:

00001
6wad:

6wad: OSPF:

00110
6wad:

6wad: OSPF:

00001
6wad:

6w4d: OSPF:

x80000090
6wad:

Stop nbr 1.1.1.1 retransmission timer

Build router LSA for area 7, router ID 6.6.6.6, seq 0x80000001
received update from 1.1.1.1, Serial@/1
Rcv Update Type 1, LSID 1.1.1.1, Adv rtr 1.1.1.1, age 5, seq 0x80000

Rcv Update Type

Mask /24
Rcv Update Type

Mask /24
Rev Update Type

Mask /30
Rcv Update Type

Mask /30
Rcv Update Type

Mask /30
Rcv Update Type

Mask /27
Rcv Update Type

Mask /32
Rev Update Type

Mask /32
Rcv Update Type

Mask /32
Rcv Update Type

Mask /@
Rcv Update Type

Mask /15

3,

5,

LSID

LSID

LSID

LSID

LSID

LSID

LSID

LSID

LSID

LSID

LSID

172.16.2.0, Adv rtr 1.1.1.1, age 107, seq Ox

172.16.1.0, Adv rtr 1.1.1.1, age 107, seq 0x

10.1.1.12, Adv rtr 1.1.1.1, age 107, seq 0x8

10.1.1.4, Adv rtr 1.1.1.1, age 107, seq 0x80

10.1.1.0, Adv rtr 1.1.1.1, age 353, seq 0x80

8.8.8.0, Adv

4.4.4.4, Adv

2.2.2.2, Adv

1.1.1.1, Adv

4.4.4.4, Adv

169.254.0.0,

rtr 1.1.1.1, age 107, seq

rtr

rtr

rtr

rtr

Adv

rtr

.1.1, age 107, seq

.1.1, age 107, seq

.1.1, age 353, seq

.1.1, age 107, seq

4.4.4.4, age 989,

0x800

0x800

0x800

0x800

0x800

seq 0

6w4d: %0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on Serial@/1 from LOADING to FULL,

Loading Done

.. (many more pages of output!!!)
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Loopback 0

Loopback 0 Al Loopback 0~
1.1.1.1/32 . 51.51.51 51/24. =

X1
172.16.1.2/24

E0/0 |\{72.16.1.1/24

Routes as seen by Router A EIGRP

222.2- OSPF Kk D
51.51.51.0 - OSPF KB
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=SS 333324
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rtrD#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

206.6.6.0/28 is subnetted, 1 subnets

R 206.6.6.0 [120/1] via 10.1.1.9, 00:00:01, Serialo/1
6.0.0.0/12 is subnetted, 1 subnets

R 6.0.0.0 [120/1] via 10.1.1.9, 00:00:02, Serialo/1
10.0.0.0/30 is subnetted, 3 subnets

c 10.1.1.8 is directly connected, Serialo/1

R 10.1.1.0 [120/1] via 10.1.1.9, 00:00:02, Serialo/1

R 10.1.1.4 [120/1] via 10.1.1.9, 00:00:02, Serialo/1

146.6.0.0/20 is subnetted, 1 subnets
R 146.6.0.0 [120/1] via 10.1.1.9, 00:00:02, Seriald/1
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access-list 1 permit 172.16.1.0 0.0.0.255

ré#debug ip ospf flood 1

OSPF flooding debugging is on for access list 1
ré#clear ip ospf process
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

51.0.0.0/32 is subnetted, 1 subnets

o 51.51.51.51 [110/11] via 172.16.1.2, 00:21:44, Etherneto/o
1.0.0.0/32 is subnetted, 1 subnets
c 1.1.1.1 is directly connected, Loopbackd

2.0.0.0/32 is subnetted, 1 subnets

0 IA  2.2.2.2 [110/11] via 172.16.1.2, 00:21:44, Etherneto/o
3.0.0.0/24 is subnetted, 1 subnets

0 E2  3.3.3.0 [110/20] via 172.16.1.2, 00:21:44, Etherneto/o
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto/@
10.0.0.0/30 is subnetted, 1 subnets

0 E2  10.1.1.4 [110/20] via 172.16.1.2, 00:21:44, Ethernet0/0
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Router A
interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
no shutdown
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Router A
router ospf 1

network 1.1.1.1 0.0 area 1

network 3.3.3.0 0.255 area 0

network 172.16.1.0 0.0.0.255 area 0

distance ospf intra-area 7@ inter-area 60 external 50

0.
0.0
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rtrA#show ip interface brief
Interface IP-Address 0K? Method Status Protocol
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rtrA#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:30 172.16.1.2 Etherneto/0

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
1.1.1.1 1 FULL/DR 00:00:38 172.16.1.1 Ethernet0
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ip address 2.2.2.2 255.255.255.255
!

interface Seriale

ip address 10.1.1.2 255.255.255.252
!
router ospf 1

network 10.1.1.0 0.0.0.3 area 0
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r4#debug ip ospf lsa-generation
OSPF summary 1sa generation debugging is on

raficlear ip ospf process

Reset ALL OSPF processes? [no]: yes

ra#

6wad: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernet1/0 from FULL to DOWN,
Neighbor Down: Interface down or detached

6wad: %0SPF-5-ADJCHG: Process 1, Nbr 3.3.3.3 on Ethernet0/0 from FULL to DOWN,
Neighbor Down: Interface down or detached

6wad: OSPF: Start redist-scanning
6wad: OSPF: Scan the RIB for both redistribution and translation
6wad: OSPF: net 169.254.0.0 up, new metric decreases: old 16777215, new 10

6wad: OSPF: Generate external LSA 169.254.0.0, mask 255.254.0.0, type 5, age 0,
metric 10, tag @, metric-type 2, seq 0x80000001
6wad: OSPF: generate external LSA for summary 169.254.0.0 255.254.0.0, metric 10

6wad: OSPF: End scanning, Elapsed time 4ms
6wdd: %OSPF-5-ADJCHG: Process 1, Nbr 3.3.3.3 on Ethernet0/o from LOADING to FULL
, Loading Done
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rtrB#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
H Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) Cnt Num
[ 10.1.1.6 Sel 10 00:13:27 399 2394 0 4

rtrC#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
H Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) cnt Num
11 00:13:53 28 2280 0 6

o 10.1.1.5 Sed






OEBPS/Image00615.jpg
rtrA#show ip ospf
Routing Process "ospf 1' with ID 10.1.1.1 and Domain ID 0.0.0.1
Supports only single TOS(T0S) routes
Supports opaque LSA
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Mininum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 8. Checksum Sum 0X3BAD®
Number of opaque AS LSA @. Checksum Sum 0x0
Number of DCbitless external and opaque AS LSA O
Number of DoNotAge external and opaque AS LSA O
Number of areas in this router is 1. 1 normal 0 stub 0 nssa
External flood list length @
Area BACKBONE (0)

Number of interfaces in this area is 1

Area has no authentication

SPF algorithm executed 2 times

Area ranges are

Number of LSA 3. Checksum Sum 0x23124

Number of opaque link LSA . Checksum Sum 0x0

Number of DCbitless LSA @

Number of indication LSA 0

Number of DoNotAge LSA 0

Flood list length 0

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
O 1 FULL/ - 00:00:34  10.1.1.1 serialo
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6w4d: OSPF: Generate external LSA 169.254.0.0, mask 255.254.0.0, type 5, age 0,
metric 10, tag 0, metric-type 2, seq 0x80000091

6wad: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernet1/0 from LOADING to FULL
, Loading Done
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rtrD#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

R 205.5.5.0/24 [120/1] via 10.1.1.9, 00:00:01, Seriale/1
206.6.6.0/28 is subnetted, 1 subnets

R 206.6.6.0 [120/1] via 10.1.1.9, 00:00:02, Seriale/1

R 5.0.0.0/8 [120/1] via 10.1.1.9, 00:00:02, Serial@/1

6.0.0.0/12 is subnetted, 1 subnets






OEBPS/Image00850.jpg
ré#debug ip ospf events
OSPF events debugging is onré#

6wad: OSPF: Rov hello from 1.1.1.1 area 7 from Serialo/1 10.1.1.18
Bwai OSPF: Mismatched hello parameters from 10.1.1.18

6wad: OSPF: Dead R 40 C 123, Hello R 10 C 10
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6.0.0.0 [120/1] via 10.1.1.9, 00:00:02, Seriale/1
172.16.0.0/24 is subnetted, 1 subnets

172.16.1.0 [120/1] via 10.1.1.9, 00:00:02, Seriald/1
145.5.0.0/16 [120/1] via 10.1.1.9, 00:00:02, Serialo/1
10.0.0.0/30 is subnetted, 3 subnets

10.1.1.8 is directly connected, Serialo/1

10.1.1.0 [120/1] via 10.1.1.9, 00:00:02, Serialo/1

10.1.1.4 [120/1] via 10.1.1.9, 00:00:02, Serialo/1
146.6.0.0/20 is subnetted, 1 subnets

146.6.0.0 [120/1] via 10.1.1.9, 00:00:05, Serialo/1
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ré#debug ip ospf flood

O0SPF flooding debugging is on

ré#clear ip ospf process

Reset ALL OSPF processes? [no]: yes

ré#

6w4d: Inc retrans unit nbr count index 1 (@/1) to 1/1

6wad: Set Nbr 1.1.1.1 1 first flood info from @ (@) to 623AA2D8 (300)

6wad: Init Nbr 1.1.1.1 1 next flood info to 623AA208

6wad: OSPF: Add Type 1 LSA ID 6.6.6.6 Adv rtr 6.6.6.6 Seq 80000125 to Serial@/1

1.1.1.1 retransmission list

6w4d: OSPF: Start Serial@/1 1.1.1.1 retrans timer

6w4d: Set idb next flood info from @ (@) to 623AA2D8 (300)

6w4d: OSPF: Add Type 1 LSA ID 6.6.6.6 Adv rtr 6.6.6.6 Seq 80000125 to Serial@/1

flood list

6w4d: OSPF: Start Serial@/1 pacing timer

6w4d: OSPF: Flooding update on Serial®/1 to 224.0.0.5 Area 7

6w4d: OSPF: Send Type 1, LSID 6.6.6.6, Adv rtr 6.6.6.6, age 3600, seq 0x80000125
(0)

6w4d: Create retrans unit 0x623B71A8/0x623C5DE8 1 (0/1) 1

6w4d: OSPF: Set nbr 1 (@/1) retrans to 4560 count to 1

6wad: Set idb next flood info from 623AA2D8 (300) to @ (0)

6w4d: OSPF: Remove Type 1 LSA ID 6.6.6.6 Adv rtr 6.6.6.6 Seq 80000125 from

Seriale/1 flood list

6w4d: OSPF: Stop Serial®@/1 flood timer

6w4d: %0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on Serial@/1 from FULL to DOWN,

Neighbor Down: Interface down or detached

6w4ad: Dec retrans unit nbr count index 1 (@/1) to 0/0

6w4d: Free nbr retrans unit 0x623B71A8/0x623C5DE8 @ total @. Also Free nbr

retrans block

6wad: Set Nbr 1.1.1.1 1 first flood info from 623AA2D8 (300) to @ (0)
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ré#debug ip ospf adj
OSPF adjacency events debugging is on

ré#clear ip ospf process

Reset ALL OSPF processes? [no]: yes

re#

6wad: OSPF: Interface Loopback® going Down

6wad: OSPF: 6.6.6.6 address 6.6.6.6 on Loopback0 is dead, state DOWN
6wad: OSPF: Interface Serial®/1 going Down

Bw3i OSPF: 6.6.6.6 address 10.1.1.17 on Serial®@/1 is dead, state DOWN
6w3d: OSPF: Interface Loopback® going Up

6wad: OSPF: Interface Seriald/1 going Up
6wad: OSPF: Build router LSA for area 7, router ID 6.6.6.6, Seq 0x8000000
B3t OSPF: Build router LSA for area 17, router ID 6.6.6.6, seq 0x80000001

6w3d: OSPF: Rcv pkt from 10.1.1.18, Serialo/1, area 0.0.0.17

mismatch area 0.0.0.7 in the header
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ré#debug ip ospf events
OSPF events debugging is on
ré#clear ip ospf process

Reset ALL OSPF processes? [no]: yes
ré#
6ua
64
6wad: OSPF: Send DBD to 1.1.1.1 on Seriald/1 seq 0x22BC opt 0x42

6wad: OSPF: End of hello processing

6wad: OSPF: Rcv DBD from 1.1.1.1 on Seriald/1 seq 0x1D6E opt 0x2
mtu 1500 state EXSTART

6wad: OSPF: First DBD and we are not SLAVE

6wad: OSPF: Rcv DBD from 1.1.1.1 on Seriald/1 seq @x22BC opt 0x2

2 mtu 1500 state EXSTART

6wad: OSPF: NBR Negotiation Done. We are the MASTER

6wad: OSPF: Send DBD to 1.1.1.1 on Seriald/1 seq @x22BD opt 0x42

6wad: OSPF: Database request to 1.1.1.1

6wad: OSPF: sent LS REQ packet to 10.1.1.18, length 144

6wad: OSPF: Rcv DBD from 1.1.1.1 on Seriald/1 seq @x22BD opt 0x2
mtu 1500 state EXCHANGE

6wad: OSPF: Send DBD to 1.1.1.1 on Seriald/1 seq 0x22BE opt 0x42

6w4d: OSPF: Rcv DBD from 1.1.1.1 on Serial®/1 seq 0x22BE opt 0x2
mtu 1500 state EXCHANGE

6wad: OSPF: Exchange Done with 1.1.1.1 on Seriale/1

6wad: OSPF: Synchronized with 1.1.1.1 on Serialo/1, state FULL

Bwai

Loading Done

OSPF: Rev hello from 1.1.1.1 area 7 from Seriald/1 10.1.1.18
OSPF: 2 Way Communication to 1.1.1.1 on Seriald/1, state 2WAY

flag

flag

flag

flag

flag

flag

flag

ox7

ox7

ox2

0x3

ox0

ox1

ox0

%0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on Seriald/1 from LOADING to

len 32

len 32

len 27

len 52

len 32

len 32

len 32

FULL,
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rtrA#show ip ospf database

OSPF Router with ID (1.1.1.1) (Process ID 1)
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rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
1.1.1.1 1 FULL/DR 00:00:38  172.16.1.1 Ethernetd
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rtrA#show ip ospf
Routing Process "ospf 1" with ID 1.1.1.1 and Domain ID 0.0.0.1
Supports only single TOS(TOS@) routes
Supports opaque LSA
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 8. Checksum Sum @x3AED6
Number of opaque AS LSA 0. Checksum Sum 0x@
Number of DCbitless external and opaque AS LSA 0
Number of DoNotAge external and opaque AS LSA 0@
Number of areas in this router is 1. 1 normal @ stub @ nssa
External flood list length @
Area BACKBONE (Q)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 2 times
Area ranges are
Number of LSA 4. Checksum Sum @x1FF72
Number of opaque link LSA @. Checksum Sum 0x0
Number of DCbitless LSA @
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 IA  2.2.2.2 [110/11] via 172.16.1.2, 00:04:28, Etherneto/o
3.0.0.0/32 is subnetted, 1 subnets

0 8.3.8.3 [110/11] via 172.16.1.2, 00:04:28, Ethernet0/0
4.0.0.0/32 is subnetted, 1 subnets

0 IA  4.4.4.4 [110/11] via 172.16.1.2, 00:04:28, Ethernet0/o
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet0/0
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Number of indication LSA @
Number of DoNotAge LSA @
Flood list length @
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network 172.16.1.0 0.0.0.255 area @

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Loopbackl

ip address 3.3.3.3 255.255.255.255
1
interface Loopback2

ip address 4.4.4.4 255.255.255.255
1
interface Etherneto

ip address 172.16.1.2 255.255.255.0
1

router ospf 1

router-id 2.2.2.2

network 2.2.2.2 0.0.0.0 area 2
network 3.3.3.3 0.0.0.0 area 0
network 4.4.4.4 0.0.0.0 area 4
network 172.16.1.2 0.0.0.0 area @
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Number of DCbitless external and opaque AS LSA @
Number of DoNotAge external and opaque AS LSA 0
Number of areas in this router is 1. 1 normal 0 stub 0 nssa
External flood list length 0
Area BACKBONE (@)
Nurber of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 1 times
Area ranges are
Number of LSA 4. Checksum Sum 0x27A6A
Number of opaque link LSA . Checksum Sum 0x0
Number of DCbitless LSA @
Number of indication LSA 0
Number of DoNotAge LSA 0
Flood list length @
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Options is 0x42

Dead timer due in 00:00:38

Neighbor is up for 01:06:06

Index 2/2, retransmission queue length @, number of retransmission 1
First 0x0(0)/0x@(@) Next 0x0(0)/0x2(0)

Last retransmission scan length is 1, maximum is 1

Last retransmission scan time is @ msec, maximum is @ msec
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:30  172.16.1.2 Etherneto/o
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Router A
interface Loopback@®
ip address 1.1.1.1 255.255.255.255
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r4#clear ip ospf counters
r4#show ip ospf neighbor detail
Neighbor 2.2.2.2, interface address 172.16.2.1
In the area 0 via interface Ethernet1/0
Neighbor priority is 1, State is FULL, 0 state changes
DR is 172.16.2.2 BDR is 172.16.2.1
Options is 0x42
Dead timer due in Of
Neighbor is up for 01:11:01
Index 2/2, retransmission queue length @, number of retransmission 1
First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0)
Last retransmission scan length is 1, maximum is 1
Last retransmission scan time is @ msec, maximum is @ msec
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Router A

router ospf 1
network 1.1.1.1 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area 0
distribute-list 1 in

access-list 1 deny 2.2.2.0 0.0.0.255
access-list 1 deny 3.3.3.0 0.0.0.255
access-list 1 permit any
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rtrA#clear ip ospf process 1
rtrA#rtrA#show ip ospf
Routing Process "ospf 1" with ID 1.2.3.4 and Domain ID 0.0.0.1
Supports only single TOS(T0S@) routes
Supports opaque LSA
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 16. Checksum Sum @x7SDAC
Number of opaque AS LSA @. Checksum Sum 0x0
Number of DCbitless external and opaque AS LSA @
Number of DoNotAge external and opaque AS LSA @
Number of areas in this router is 1. 1 normal @ stub @ nssa
External flood list length 0
Area BACKBONE(0)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 4 times
Area ranges are
Number of LSA 7. Checksum Sum @x3BFF9
Number of opaque link LSA @. Checksum Sum 0x@
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 0
Flood list length @
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
4.0.0.0/32 is subnetted, 1 subnets

0 IA 4.4.4.4 [110/11] via 172.16.1.2, 00:03:39, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

Cc 172.16.1.0 is directly connected, Ethernet0/0@
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rtrA#show ip ospf database

OSPF Router with ID (1.1.1.1) (Process ID 1)

Router Link States (Area 0)

Link ID AD
1.1.1.1 1
2r2ra-e 7

Age
493
489

Net Link States (Area 0)

Link ID ADV Router
172.16.1.1 1.1.1.1

Age
496

Seq#
0x800000A5
0x80000030

Seq#
0x80000001

Summary Net Link States (Area 0)

Link ID ADV Router
11141 1.1.1:1
P 2nare2
4.4.4.4 2.2.2.2

Age
714
487
490

Router Link States (Area 1)

Seq#
0x80000033
0x80000049
0x80000001

Checksum Link count
Ox8F6F 1
OX7ECF 2

Checksum
0x6DFD

Checksum
OXE21F
0x6A79
0x9E85
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Router A
router ospf 1

router-id 1.2.3.4

network 10.1.1.0 0.0.0.3 area 0
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Link ID
1.1.1.1

Link ID
2.2.2.2
3.3.3.3
4.4.4.4
172.16.1.0

ADV Router

1.1.1.1

Age
726

Seq#
0x80000001

Summary Net Link States (Area 1)

ADV

Router
ails

1.
olla
1

1

1
1
1

Age
492
492
492
496

Seqtt

0x80000001
0x80000001
0x80000001
0x80000003

Checksum Link count
oxp351 1

Checksum
0x7DA8
0x4FD2
0x21FC
0x3B34
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rtrA(config-router)#router-id 1.2.3.4
Reload or use "clear ip ospf process" command, for this to take effect
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ré#debug ip ospf packet
OSPF packet debugging is on
réi
6wad: OSPF: rcv. v:2 t:1 1:48 rid:1.1.1.1
2id:0.0.0.7 chk:0 aut:2 keyid:8 seq:0xC from Seriald/1
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rtrA#show ip ospf
Routing Process "ospf 1' with ID 10.1.1.1 and Domain ID 0.0.0.1
Supports only single TOS(TOS) routes
Supports opaque LSA
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Mininum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 8. Checksum Sum OX3AED6
Number of opaque AS LSA @. Checksum Sum 0x0
Number of DCbitless external and opaque AS LSA O
Number of DoNotAge external and opaque AS LSA O
Number of areas in this router is 1. 1 normal 0 stub 0 nssa
External flood list length @
Area BACKBONE (0)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 2 times
Area ranges are
Number of LSA 3. Checksum Sum 0x23124
Number of opaque link LSA . Checksum Sum 0x0
Number of DCbitless LSA @
Number of indication LSA 0
Number of DoNotAge LSA 0
Flood list length @
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6wad:
6wad:
6wad:
6wad:
6wad:
adv 4.
6wad:
6wad:
6wad:
6wad:
6wad:
6wad:
6wad:

OSPF:
OSPF:
OSPF:
OSPF:
OSPF:

ex_delete_old_routes

Started Building Type 7 External Routes

ex_delete_old_routes

Started Building Type 5 External Routes

Start processing Type 5 External LSA 169.254.0.0, mask 255.254.0.0,

4.4.4, age 49, seq 0x80000095, metric 10, metric-type 2
Add better path to LSA ID 169.254.0.0, gateway 10.1.1.18, dist 10
Add path: next-hop 10.1.1.18, interface Serial@/1
Add External Route to 169.254.0.0. Metric: 10, Next Hop: 10.1.1.18

OSPF:
OSPF:
OSPF:
OSPF:

insert route list LS ID 169.254.0.0, type 5, adv rtr 4.4.4.4
ex_delete_old_routes

Started Building Type 7 External Routes

ex_delete_old_routes
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rtrA#show ip ospf

Routing Process "ospf 1" with ID 172.16.1.1 and Domain ID 0.0.0.1
Supports only single TOS(TOS@) routes

Supports opaque LSA

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs

Number of external LSA 8. Checksum Sum @x3AEDS

Number of opaque AS LSA @. Checksum Sum 0x0
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r4#show ip ospf neighbor detail
Neighbor 2.2.2.2, interface address 172.16.2.1
In the area © via interface Etherneti/0
Neighbor priority is 1, State is FULL, 6 state changes
DR is 172.16.2.2 BDR is 172.16.2.1
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1-Hello g8
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A-BERRIRTSEST (LSU) B8
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TNIESEEY .
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- P BIBINE
2-MD5 JAIE

aut:

keyid: MD5 TAIEE34R
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Ethernet0/o 172.16.1.1 YES NVRAM up up
serialo/o unassigned YES manual administratively down down
Etherneto/1 unassigned YES NVRAM administratively down down

Serialo/1 10.1.1.1 YES NVRAM up up
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r4#debug ip ospf spf external

OSPF spf external events debugging is on

ré#

6w4d: OSPF: Started Building Type 5 External Routes

6w4d: OSPF: Start processing Type 5 External LSA 169.254.0.0, mask 255.254.0.0,
adv 4.4.4.4, age 39, seq 0x80000095, metric 10, metric-type 2

6w4d: OSPF: Did not find route to ASBR 4.4.4.4
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interface Seriale

ip address 10.1.1.2 255.255.255.252
1
interface Serialil

ip address 10.1.1.5 255.255.255.252
lockrate 64000
!
router ospf 1
network 10.1.1.0 0.0.0.3
network 10.1.1.4 0.0.0.3 area 1

Router C
interface Loopback@

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
!
interface Serialil

ip address 10.1.1.10 255.255.255.252
clockrate 64000

!

router ospf 1

redistribute rip subnets
network 10.1.1.4 0.0.0.3 area 1
!
router rip

version 2

passive-interface Serial@
network 10.0.0.0

Router D

interface Loopback@

ip address 156.26.32.1 255.255.255.0
1

interface Loopbackl

ip address 156.26.33.1 255.255.255.0
!

interface Seriale/e

ip address 10.1.1.9 255.255.255.252
!
router rip

version 2

network 10.0.0.0

network 156.26.0.0

no auto-summary






OEBPS/Image00065.jpg
OSPF [XI[ii# th (10.1.1.4) type 3—»
OSPF Shiffli it (1.1.1.1) —»X

Area1
Area 0 NSSA

Za son s0 ‘,.-\wﬂs/:w

—
LA reers
[EEES

1011630

OSPF type 7 routes

OSPF type 5 routes.

OSPF type 5 routes

Lo
NP Wt
RIP-2 o

,—-\
s
011930

sen \

P i
0

OSPF type 5 routes
to OSPF type 7 routes

L

156.26.32.1724

wszsuwzn





OEBPS/Image00066.jpg
Router A
interface Loopback@

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

1
router ospf 1

redistribute connected subnets
network 10.1.1.0 0.0.0.3 area 0

Router B
interface Loopback@®

ip address 2.2.2.2 255.255.255.255
!
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 10.1.1.2 to network 0.0.0.0
1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback@
10.0.0.0/30 is subnetted, 3 subnets
c 10.1.1.0 is directly connected, Serial@/1

0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:03:39, Serial@/1
0*IA 0.0.0.0/0 [110/79] via 10.1.1.2, 00:00:09, Serial@/1

rtrA#show ip route 0.0.0.0
Routing entry for 0.0.0.0/0, supernet

Known via "ospf 1", distance 110, metric 79, candidate default path, type inte
r area

Redistributing via ospf 1

Last update from 10.1.1.2 on Serial@/1, 00:01:05 ago

Routing Descriptor Blocks:

*10.1.1.2, from 2.2.2.2, 00:01:05 ago, via Serialo/1

Route metric is 79, traffic share count is 1

rtrB#show ip ospf

Routing Process "ospf 1" with ID 2.2.2.2
Supports only single TOS(T0S@) routes
It is an area border router
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 3. Checksum Sum 0x14B45
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 2. 1 normal 1 stub @ nssa

Area BACKBONE(Q)
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Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 21 times
Area ranges are
Number of LSA 3. Checksum Sum @x14F55
Number of DCbitless LSA @
Number of indication LSA O
Number of DoNotAge LSA 0
Area 1
Number of interfaces in this area is 1
It is a stub area
generates stub default route with cost 15
Area has no authentication
SPF algorithm executed 37 times
Area ranges are
Number of LSA 4. Checksum Sum 0x27068
Number of DCbitless LSA @
Number of indication LSA O
Number of DoNotAge LSA @
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rtrB#show ip ospf
Routing Process "ospf 1" with ID 2.2.2.2
Supports only single TOS(TOS@) routes
It is an area border router
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 3. Checksum Sum 0x14B45
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 2. 1 normal 1 stub @ nssa
Area BACKBONE(Q)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 21 times
Area ranges are
Number of LSA 3. Checksum Sum @x14F55
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
Area 1
Number of interfaces in this area is 1
It is a stub area
generates stub default route with cost 1
Area has no authentication
SPF algorithm executed 37 times
Area ranges are
Number of LSA 4. Checksum Sum @x1E701
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
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Router B
router ospf 1

area 1 stub

area 1 default-cost 15

network 10.1.1.0 0.0.0.3 area 1
network 10.1.1.4 0.0.0.3 area 0
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Router A
router ospf 1
area 1 stub
network 10.1.1.0 0.0.0.3 area 1

Router B

router ospf 1

area 1 stub

network 10.1.1.0 0.0.0.3 area 1
network 10.1.1.4 0.0.0.3 area 0
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rtrA#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B -
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candida
U - per-user static route, o - ODR

Gateway of last resort is 10.1.1.2 to network 0.0.0.0

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd
10.0.0.0/30 is subnetted, 3 subnets
c 10.1.1.0 is directly connected, Seriald/1

0 IA  10.1.1.4 [110/128] via 10.1.1.2, 00:00:06, Seriald/1
0*IA 0.0.0.0/0 [110/65] via 10.1.1.2, 00:00:06, Seriald/1

BGP

te default
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rtrA#show ip route
Codes: C - connected, $ - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

[4 1.1.1.1 is directly connected, Loopback®
3.0.0.0/32 is subnetted, 1 subnets

0 E2 3.3.3.3 [110/20] via 10.1.1.2, 00:00:04, Serial0/1
10.0.0.0/30 is subnetted, 3 subnets

c 10.1.1.0 is directly connected, Serial@/1

0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:00:04, SerialQ/1
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area @

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255
1

interface Serialo

ip address 10.1.1.2 255.255.255.252
interface Serialt

ip address 10.1.1.5 255.255.255.252
clockrate 64000

router ospf 1

area 1 virtual-link 3.3.3.3
network 10.1.1.0 0.0.0.3 area @
network 2.2.2.2 0.0.0.0 area @
network 10.1.1.4 0.0.0.3 area 1

Router C
interface Loopbacko
ip address 3.3.3.3 255.255.255.255
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Router A
interface Loopback@®
ip address 1.1.1.1 255.255.255.255
!
interface Serialo/1
ip address 10.1.1.1 255.255.255.252
clock rate 64000
1
router ospf 1
network 10.1.1.0 0.0.0.3 area 1

Router B
interface Loopbacke
ip address 2.2.2.2 255.255.255.255
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rtrB#show ip ospf virtual-links
Virtual Link OSPF_VLO to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:03
Adjacency State FULL (Hello suppressed)

rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL7 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Serial@, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5§
Hello due in 00:00:06
Adjacency State FULL (Hello suppressed)

rtrc#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/129] via 10.1.1.5, 00:02:25, Serial@
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/65] via 10.1.1.5, 00:02:26, Serial@
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®

10.0.0.0/30 is subnetted, 2 subnets
10.1.1.0 [110/128] via 10.1.1.5, 00:02:26, Serial@
10.1.1.4 is directly connected, Seriald

o

o
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interface Seriale

ip address 10.1.1.2 255.255.255.252
1

interface Serialil

ip address 10.1.1.5 255.255.255.252
clock rate 64000

1
router ospf 1

network 10.1.1.0 0.0.0.3 area 1
network 10.1.1.4 0.0.0.3 area 0

Router C
interface Loopbacke

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
!
router ospf 1

redistribute connected subnnets
network 10.1.1.4 0.0.0.3 area 0






OEBPS/Image00252.jpg
1
interface Serialo

ip address 10.1.1.6 255.255.255.252
!

router ospf 1

area 1 virtual-link 2.2.2.2
network 3.3.3.3 0.0.0.0 area 2
network 10.1.1.4 0.0.0.3 area 1






OEBPS/Image00054.jpg
rtrB#debug ip ospf events
OSPF events debugging is on
rtre#

21:

21

21:

21
21

43:
143:
43:
143:
143:

04:
04:
05:
05:
08:

OSPF:
OSPF:
OSPF:
OSPF:
OSPF:

Rcv hello from 3.3.3.3 area @ from Seriall 10.1.1.6

End of hello processing

Send with youngest Key 4

Send with youngest Key 3

Rev pkt from 10.1.1.1, Serial®@ : Mismatch Authentication type. I

nput packet specified type @, we use type 2
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rtré#show ip ospf virtual-links
Virtual Link OSPF_VLO to router 3.3.3.3 is up

Run as demand circuit

DoNotAge LSA allowed.

Transit area 1, via interface Seriall, Cost of using 64

Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 6

Hello due in 00:00:07
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Router B
router ospf 1

area 1 virtual-link 3.3.3.3 retransmit-interval 6
network 2.2.2.2 0.0.0.0 area 0

network 10.1.1.0 0.0.0.3 area @

network 10.1.1.4 0.0.0.3 area 1
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Router A

interface Serialo/o

ip address 10.1.1.9 255.255.255.252

ip ospf authentication-key cisco
router ospf 1

no area 0 authentication message-digest

Router B
interface Serialo

ip address 10.1.1.2 255.255.255.252

no ip ospf message-digest-key 5 mds ciscoab
ip ospf message-digest-key 2 mdS ciscoab
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rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL7 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriald, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 6
Hello due in 00:00:00
Adjacency State FULL (Hello suppressed)
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.8.3 1 INIT/ 00:00:38 10.1.1.10 Serial@/0
2.2.2.2 d INIT/ 00:00:39 10,1712 Serial@/1
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rtrB#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:03:53, Seriald
2.0.0.0/32 is subnetted, 1 subnets
c 2.2.2.2 is directly connected, Loopback®

3.0.0.0/32 is subnetted, 1 subnets

0IA  3.3.3.3 [110/65] via 10.1.1.6, 00:03:54, Serial
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial®

c 10.1.1.4 is directly connected, Seriall
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rtré#show ip ospf virtual-links
Virtual Link OSPF_VLO to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:01
Adjacency State INIT (Hello suppressed)
Message digest authentication enabled
Youngest key id is 3
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Router B
router ospf 1
no area 1 virtual-link 3.3.3.3 message-digest-key 2

Router C
router ospf 1
no area 1 virtual-link 2.2.2.2 message-digest-key 2
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rtrA#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
3.3.3.3 1 FULL/ - 00:00:31 10.1.1.10 Serial@/o
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rtrA#debug ip ospf events
OSPF events debugging is on

rtrA#
00:09:34: OSPF: Rov pkt from 10.1.1.2, Seriale/1 : Mismatch Authentication Key -

No message digest key 5 on interface
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rtrA#show ip ospf interface s@/1
Serial@/1 is up, line protocol is up

Internet Address 10.1.1.1/30, Area @
Process ID 1, Router ID 1.1.1.1, Network Type POINT TO_POINT, Cost: 64

Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:02

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2

Suppress hello for @ neighbor(s)

Message digest authentication enabled
Youngest key id is 4
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Router B

interface Serialo

ip address 10.1.1.2 255.255.255.252

no ip ospf message-digest-key 2 md5 ciscoab
ip ospf message-digest-key 5 mds ciscoab
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Router B

interface Serialo

ip address 10.1.1.2 255.255.255.252

no ip directed-broadcast

ip ospf message-digest-key 2 md5 ciscoab
ip ospf message-digest-key 4 md5 cisconew
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

'

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area @

Router B
interface Loopback®
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.3.3 1 FULL/ - 00:00:34  10.1.1.10 Serialo/o
2.2.2.2 1 FULL/ - 00:00:35  10.1.1.2 Serialo/1
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rtré#show ip ospf virtual-links
Virtual Link OSPF_VLO to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall, Cost of using 64
Transmit Delay is 2 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 6
Hello due in 00:00:01
Adjacency State FULL (Hello suppressed)

rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL7 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriale, Cost of using 64
Transmit Delay is 2 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 4@, Retransmit 5
Hello due in 00:00:03
Adjacency State FULL (Hello suppressed)
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rti
se

rA#show ip ospf interface s@/1
rial@/1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area 0
Process 1D 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:08
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor (s)
Message digest authentication enabled
Youngest key id is 4
Rollover in progress, 1 neighbor(s) using the old key(s)
key id 2

rtrA#debug ip ospf events
OSPF events debugging is on
rtrA#

o1
o1
o1
o1
o1
0

)

:30:25: OSPF: Rcv hello from 3.3.3.3 area © from Seriale/0 10.1.1.10
:30:25: OSPF: End of hello processing

:30:26: OSPF: Rcv hello from 2.2.2.2 area © from Seriale/1 10.1.1.2
:30:26: OSPF: End of hello processing

:30:30: OSPF: Send with youngest Key 1

:30:30: OSPF: Send with key 2

:130:30: OSPF: Send with key 4
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ip address 2.2.2.2 255.255.255.255
1

interface SerialQ

ip address 10.1.1.2 255.255.255.252
]

interface Seriall

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!
router ospf 1

area 1 virtual-link 3.3.3.3 transmit-delay 2
network 10.1.1.0 0.0.0.3 area 0

network 2.2.2.2 0.0.0.0 area 0

network 10.1.1.4 0.0.0.3 area 1

Router C
interface Loopbacke

ip address 3.3.3.3 255.255.255.255
1

interface Serial@

ip address 10.1.1.6 255.255.255.252
]

router ospf 1

area 1 virtual-link 2.2.2.2 transmit-delay 2
network 3.3.3.3 0.0.0.0 area 2

network 10.1.1.4 0.0.0.3 area 1
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rtrA#show running-config
Building configuration...

Current configuration:

!

version 12.0

service timestamps debug uptime
service timestamps log uptime
service password-encryption

!

hostname rtrA
!
ip subnet-zero
!
interface Loopbacko
ip address 1.1.1.1 255.255.255.255
no ip directed-broadcast
!
interface Serial@/@
ip address 10.1.1.9 255.255.255.252
no ip directed-broadcast
ip ospf message-digest-key 1 md5 7 02050D4808090E22
no ip mroute-cache
!
interface Serial@/1
ip address 10.1.1.1 255.255.255.252
no ip directed-broadcast
ip ospf message-digest-key 2 md5 7 045802150C2E4D4C
clockrate 64000
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Loopback 8 000 000 000 1

Serial 56 000 1785

T1 1544 000 64

Ethernet 10 000 000 10

Fast Ethernet

100 000 000
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Router A

interface Serialo/1

ip address 10.1.1.1 255.255.255.252

no ip directed-broadcast

ip ospf message-digest-key 2 mds ciscoab
ip ospf message-digest-key 4 md5 cisconew
clockrate 64000
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rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/129] via 10.1.1.5, 00:02:25, Serial@
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/65] via 10.1.1.5, 00:02:26, Serial@
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®

10.0.0.0/30 is subnetted, 2 subnets
10.1.1.0 [110/128] via 10.1.1.5, 00:02:26, Serial@
10.1.1.4 is directly connected, Serial®d

oo
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Number

of interfaces in this area is 2

Area has message digest authentication
SPF algorithm executed 2 times
Area ranges are

Number
Number
Number
Number

of LSA 3. Checksum Sum 0x14A19
of DCbitless LSA 0

of indication LSA @

of DoNotAge LSA 0
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Router A
service password-encryption
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rtrA#show ip route
Codes: C - connected, $ - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback@
2.0.0.0/32 is subnetted, 1 subnets
0 2.2.2.2 [110/65] via 10.1.1.2, 00:09:04, Serial@/1

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/129] via 10.1.1.2, 00:09:04, Seriald/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial@/1

0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:09:04, Serial@/1

rtrB#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:10:19, Serial0
2.0.0.0/32 is subnetted, 1 subnets
c 2.2.2.2 is directly connected, Loopback®

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/65] via 10.1.1.6, 00:10:20, Serialil
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial®@

c 10.1.1.4 is directly connected, Serialil

rtrC#show ip route
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rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL7 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriald, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:04
Adjacency State FULL (Hello suppressed)
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Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

o 1.1.1.1 [110/129] via 10.1.1.5, 00:11:10, Serialo
2.0.0.0/32 is subnetted, 1 subnets

o 2.2.2.2 [110/65] via 10.1.1.5, 00:11:11, Seriald
3.0.0.0/24 is subnetted, 1 subnets

© 3.3.3.0 is directly connected, Loopbackd
10.0.0.0/30 is subnetted, 2 subnets

0 10.1.1.0 [110/128] via 10.1.1.5, 00:11:11, Seriale

c 10.1.1.4 is directly connected, Seriald

- 18-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.8.8 1 FULL/ - 00:00:31 10.1.1.10 Serial@/0
2.2.2.2 1 FULL/ - 00:00:30 10.1.1.2 Seriale/1

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
1111 1 FULL/ - 00:00:38 10.1.1.1 Serial@
3.8.8.3 1 FULL/ - 00:00:33 10.1.1.6 Serial

rtrC#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:00:33 10.1.1.5 Serial@
1.1.1.1 1 FULL/ - 00:00:30 10.1.1.9 Serialit
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Number
Number
Number
Number
Area 1
Number

of LSA 6. Checksum Sum 0x4AC3C
of DCbitless LSA 0

of indication LSA @

of DoNotAge LSA 3

of interfaces in this area is 1

Area has no authentication
SPF algorithm executed 4 times
Area ranges are

Number
Number
Number
Number

of LSA 8. Checksum Sum 0x4AED7
of DCbitless LSA 0

of indication LSA @

of DoNotAge LSA 0
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rtrA#show ip ospf

Routing Process "ospf 1' with ID 1.1.1.1

Supports only single TOS(T0S) routes

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs

Mininum LSA interval 5 secs. Minimum LSA arrival 1 secs

Number of external LSA 0. Checksum Sum 0x0

Number of DCbitless external LSA O

Number of DoNotAge external LSA 0

Number of areas in this router is 1. 1 normal 0 stub 0 nssa
Area BACKBONE (0)
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rtrA#show ip ospf

Routing Process "ospf 1" with ID 1.1.1.1

Supports only single TOS(T0S@) routes

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA @. Checksum Sum 0x@

Number of DCbitless external LSA @

Number of DoNotAge external LSA @

Number of areas in this router is 1. 1 normal 0 stub @ nssa

Area BACKBONE(Q)

Number of interfaces in this area is 2
Area has message digest authentication
SPF algorithm executed 8 times
Area ranges are
Number of LSA 6. Checksum Sum @x4AC3C
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 3

rtrB#show ip ospf

Routing Process "ospf 1" with ID 2.2.2.2

Supports only single TOS(T0S@) routes

It is an area border router

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs

Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs

Number of external LSA @. Checksum Sum 0x@

Number of DCbitless external LSA @

Number of DoNotAge external LSA @

Number of areas in this router is 2. 2 normal @ stub 0 nssa

Area BACKBONE (0)

Number of interfaces in this area is 3
Area has message digest authentication
SPF algorithm executed 14 times
Area ranges are
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————————————

Router C

interface Loopbacko

ip address 3.3.3.3 255.255.255.255

!

interface Serialo

ip address 10.1.1.6 255.255.255.252
ip ospf message-digest-key 3 ciscobc
!

interface Serialt

ip address 10.1.1.10 255.255.255.252
ip ospf message-digest-key 1 mdS ciscoac
clock rate 64000

'

router ospf 1

area 0 authentication message-digest
network 10.1.1.0 .0.0.15 area 0
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SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 0. Checksum Sum 0x0
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 1. 1 normal @ stub 0 nssa
Area BACKBONE (0)

Number of interfaces in this area is 2

Area has no authentication

SPF algorithm executed 6 times

Area ranges are

Number of LSA 3. Checksum Sum 0x25F8D

Number of DCbitless LSA @

Number of indication LSA @

Number of DoNotAge LSA O
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Router C

router ospf 1

router ospf 1

area 1 virtual-link 2.2.2.2 hello-interval 11
network 3.3.3.3 0.0.0.0 area 2

network 10.1.1.4 0.0.0.3 area 1
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255

!

interface Serialo/e

ip address 10.1.1.9 255.255.255.252
ip ospf message-digest-key 1 md5 ciscoac
!
interface Seriale/1

ip address 10.1.1.1 255.255.255.252
ip ospf message-digest-key 2 ciscoab

clock rate 64000
!

router ospf 1

area @ authentication message-digest
network 10.1.1.0 0.0.0.15 area @

Router B
interface Loopback@

ip address 2.2.2.2 255.255.255.255
1

interface Seriale
ip address 10.1.1.2 255.255.255.252

ip ospf message-digest-key 2 md5 ciscoab
1

interface Seriall

ip address 10.1.1.5 255.255.255.252

ip ospf message-digest-key 3 md5 ciscobc
clock rate 64000

!
router ospf 1

area @ authentication message-digest
network 10.1.1.0 0.0.0.15 area @






OEBPS/Image00228.jpg
rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:07:49, Serial@
2.0.0.0/32 is subnetted, 1 subnets

C 2.2.2.2 is directly connected, Loopback®
10.0.0.0/30 is subnetted, 2 subnets

4 10.1.1.0 is directly connected, Serial@

Cc 10.1.1.4 is directly connected, Seriall
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.8.3 1 FULL/ - 00:00:38 10.1.1.10 Serial@/0
2.2.2.2 i FULL/ - 00:00:37 10.1.1.2 Seriale/1

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
T 114 1 FULL/ - 00:00:35 10191 Serial@
3.3.8.3 1 FULL/ - 00:00:30 10:1:1..6 Serialt

rtrC#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:00:30 10.1.1.5 Serial@
1.1.1.1 1 FULL/ - 00:00:37 10.1.1.9 Serialil
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback@
2.0.0.0/32 is subnetted, 1 subnets
0 2.2.2,2 [110/65] via 10.1.1.2, 00:09:04, Serial@/1

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/129] via 10.1.1.2, 00:09:04, Serial@/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial@/1

0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:09:04, Serial@/1

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:10:19, Serial@
2.0.0.0/32 is subnetted, 1 subnets
c 2.2.2.2 is directly connected, Loopback®

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/65] via 10.1.1.6, 00:10:20, Seriall
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial@

c 10.1.1.4 is directly connected, Seriall

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
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rtrA#show ip ospf
Routing Process "ospf 1' with ID 1.1.1.1
Supports only single TOS(T0S@) routes
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rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL7 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriald, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 11, Dead 41, Wait 40, Retransmit 5
Hello due in 00:00:00
Adjacency State FULL (Hello suppressed)
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/e

ip address 10.1.1.9 255.255.255.252
1
interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clock rate 64000

!
router ospf 1

network 10.1.1.0 0.0.0.15 area 0

Router B
interface Loopbacke
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RID = 1.1.1.
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ip address 2.2.2.2 255.255.255.255
!

interface Seriale

ip address 10.1.1.2 255.255.255.252
!

interface Serialil

ip address 10.1.1.5 255.255.255.252
clock rate 64000

!
router ospf 1

network 10.1.1.0 0.0.0.15 area @

Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
!
interface Serialil

ip address 10.1.1.10 255.255.255.252
clock rate 64000

!
router ospf 1

network 10.1.1.0 0.0.0.15 area @
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N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

[ 1.1.1.1 [110/129] via 10.1.1.5, 00:11:10, Serialo
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/65] via 10.1.1.5, 00:11:11, Seriald
3.0.0.0/24 is subnetted, 1 subnets

© 3.3.3.0 is directly connected, Loopbackd
10.0.0.0/30 is subnetted, 2 subnets

0 10.1.1.0 [110/128] via 10.1.1.5, 00:11:11, Seriale

c 10.1.1.4 is directly connected, Seriald
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rtrB#debug ip ospf events
OSPF events debugging is on

rtre#

03:55:35: OSPF: Rov pkt from 10.1.1.1, Serialo : Mismatch Authentication type. T
nput packet specified type 0, we use type 1

03:55:40: OSPF: Rcv hello from 3.3.3.3 area @ from Seriall 10.1.1.6

03:55:40: OSPF: End of hello processing
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area 0 authentication message-digest
area 1 virtual-link 3.3.3.3

network 10.1.1.0 0.0.0.3 area @
network 2.2.2.2 0.0.0.0 area 0
network 10.1.1.4 0.0.0.3 area 1

-
Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.255

interface Serialo
ip address 10.1.1.6 255.255.255.252

router ospf 1

area 1 virtual-link 2.2.2.2
network 3.3.3.3 0.0.0.0 area 2
network 10.1.1.4 0.0.0.3 area 1
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
interface Serialo/1

ip address 10.1.1.1 255.255.255.252
ip ospf message-digest-key 1 mds cisco
clockrate 64000

!

router ospf 1

area 0 authentication-message digest
network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area @

Router B

interface Loopbackd

ip address 2.2.2.2 255.255.255.255

'

interface Serialo

ip address 10.1.1.2 255.255.255.252
ip ospf message-digest-key 1 mds cisco
interface Serialt

ip address 10.1.1.5 255.255.255.252

clockrate 64000
!

router ospf 1
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Router A

interface Serialo/o

ip address 10.1.1.9 255.255.255.252
ip ospf authentication-key cisco
router ospf 1

no area @ authentication
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.8.3 1 INIT/ 00:00:38 10.1.1.10 Serial@/0
2.2.2.2 il INIT/ 00:00:39 10.1.1.2 Serial@/1
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rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL7 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Serial®@, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:04
Adjacency State FULL (Hello suppressed)
Message digest authentication enabled
Youngest key id is 3
Rollover in progress, 1 neighbor(s) using the old key(s)
Kkey id 2
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Router A

interface Serialo/o

ip address 10.1.1.9 255.255.255.252
ip ospf authentication-key bosco
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network 10.1.1.4 0.0.0.3 area 1

Router C

router ospf 1

area 0 authentication

area 1 virtual-link 2.2.2.2 message-digest-key 2 md5 bosco
network 3.3.3.3 0.0.0.0 area 2

network 10.1.1.4 0.0.0.3 area 1
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
2.2.2.2 1 FULL/

Dead Time
00:00:36

Address
10.1.1.2

Interface
Seriale/1
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Router B
router ospf 1

area 0 authentication

area 1 virtual-link 3.3.3.3 message-digest-key 2 md5 bosco
network 2.2.2.2 0.0.0.0 area 0

network 10.1.1.0 0.0.0.3 area 0
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Router A
service password-encryption
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback@
2.0.0.0/32 is subnetted, 1 subnets
0 2.2.2.2 [110/65] via 10.1.1.2, 00:09:04, Serial@/1

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/129] via 10.1.1.2, 00:09:04, Seriale/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial@/1

0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:09:04, Serial@/1

rtrB#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
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rtrA#show running-config
Building configuration...

Current configuration:
1
version 12.0
service timestamps debug uptime
service timestamps log uptime
service password-encryption
i
hostname rtrA
!
ip subnet-zero
!
interface Loopback®
ip address 1.1.1.1 255.255.255.255

no ip directed-broadcast
!

interface Serialo/o

ip address 10.1.1.9 255.255.255.252

no ip directed-broadcast

ip ospf authentication-key 7 121A0C041104
no ip mroute-cache

!

interface Serial@/1

ip address 10.1.1.1 255.255.255.252

no ip directed-broadcast

ip ospf authentication-key 7 02050D480809
clockrate 64000
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rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL7 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Serialo, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit §
Hello due in 00:00:06
Adjacency State FULL (Hello suppressed)
Message digest authentication enabled
Youngest key id is 2
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rtrA#show ip ospf
Routing Process "ospf 1" with ID 1.1.1
Supports only single TOS(T0S) routes
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Mininum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 0. Checksum Sum 0x0
Number of DCbitless external LSA O
Number of DoNotAge external LSA 0
Number of areas in this router is 1. 1 normal 0 stub 0 nssa
Area BACKBONE (0)
Number of interfaces in this area is 2
Area has simple password authentication
SPF algorithm executed 9 times
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Router B

router ospf 1

area © authentication message-digest

area 1 virtual-link 3.3.3.3 message-digest-key 2 md5 bosco
area 1 virtual-link 3.3.3.3 message-digest-key 3 md5 newton
network 2.2.2.2 0.0.0.0 area @

network 10.1.1.0 0.0.0.3 area 0

network 10.1.1.4 .0.0.3 area 1






OEBPS/Image00022.jpg
Area ranges are

Number
Number
Number
Number

of LSA 3. Checksum Sum 0x24F95
of DCbitless LSA 0

of indication LSA @

of DoNotAge LSA 0
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E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:10:19, Serial@
2.0.0.0/32 is subnetted, 1 subnets
C 2.2.2.2 is directly connected, Loopback®

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/65] via 10.1.1.6, 00:10:20, Seriall
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial@

Cc 10.1.1.4 is directly connected, Serialt

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/129] via 10.1.1.5, 00:11:10, Serial@
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/65] via 10.1.1.5, 00:11:11, Serial@
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®
10.0.0.0/30 is subnetted, 2 subnets

0 10.1.1.0 [110/128] via 10.1.1.5, 00:11:11, Serial@

c 10.1.1.4 is directly connected, Serial@d
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interface Loopbacke

ip address 3.3.3.3 255.255.255.255
interface Serialo

ip address 10.1.1.6 255.255.255.252
ip ospf authentication-key cisco

1

interface Serialt

ip address 10.1.1.10 255.255.255.252
ip ospf authentication-key cisco
clock rate 64000

'

router ospf 1

area 0 authentication

network 10.1.1.0 0.0.0.15 area @
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Router C

router ospf 1

area 0 authentication message-digest

area 1 virtual-link 2.2.2.2 message-digest-key 2 md5 bosco
area 1 virtual-link 2.2.2.2 message-digest-key 3 md5 newton
network 3.3.3.3 0.0.0.0 area 2

network 10.1.1.4 0.0.0.3 area 1
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.8.3 1 FULL/ - 00:00:31 10.1.1.10 Serial@/0
2.2.2.2 i FULL/ - 00:00:30 10.1.1.2 Seriale/1

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
T.1.1.1 1 FULL/ - 00:00:38 10.1.1.1 Serial@
3.3.8.3 1 FULL/ - 00:00:33 10:1:1.6 Serialit

rtrC#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:00:33 10.1.1.5 Serial@
1.1.1.1 1 FULL/ - 00:00:30 10.1.1.9 Serialil
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rtré#show ip ospf virtual-links
Virtual Link OSPF_VL1 to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:03
Adjacency State FULL (Hello suppressed)
Message digest authentication enabled
Youngest key id is 3
Rollover in progress, 1 neighbor(s) using the old key(s)
Kkey id 2
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rtrA#debug ip ospf events
OSPF events debugging is on

rtra#

03:41:09: OSPF: Rcv hello from 2.2.2.2 area @ from Seriale/1 10.1.1.2

03:41:09: OSPF: End of hello processing

03:41:09: OSPF: Rev pkt from 10.1.1.10, Serialo/@ : Mismatch Authentication Key

- Clear Text
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 18-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:06:34, Serial0®
2.0.0.0/32 is subnetted, 1 subnets

C 2.2.2.2 is directly connected, Loopback®
10.0.0.0/30 is subnetted, 2 subnets

4 10.1.1.0 is directly connected, Serial@

Cc 10.1.1.4 is directly connected, Serialt
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Router B
router ospf 1

area 1 virtual-link 3.3.3.3 dead-interval 41
network 2.2.2.2 0.0.0.0 area 0

network 10.1.1.0 0.0.0.3 area @

network 10.1.1.4 0.0.0.3 area 1
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Router A

interface Loopback@

ip address 1.1.1.1 255.255.255.255
!
interface Serial@/e

ip address 10.1.1.9 255.255.255.252

ip ospf authentication-key cisco
!

interface Seriald/1

ip address 10.1.1.1 255.255.255.252
ip ospf authentication-key cisco
clock rate 64000

router ospf 1
area 0 authentication
network 10.1.1.0 0.0.0.15 area @

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Serialo
ip address 10.1.1.2 255.255.255.252

ip ospf authentication-key cisco
!

interface Seriall
ip address 10.1.1.5 255.255.255.252
ip ospf authentication-key cisco

clock rate 64000
]

router ospf 1
area @ authentication
network 10.1.1.0 0.0.0.15 area @

Router C
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rtre#show ip ospf virtual-links
Virtual Link OSPF_VLO to router 3.3.3.83 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:03
Adjacency State FULL (Hello suppressed)

rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL7 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Serial®@, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit §
Hello due in 00:00:06
Adjacency State FULL (Hello suppressed)

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/129] via 10.1.1.5, 00:02:25, Serial@
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/65] via 10.1.1.5, 00:02:26, Seriald
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®

10.0.0.0/30 is subnetted, 2 subnets
10.1.1.0 [110/128] via 10.1.1.5, 00:02:26, Serial®
10.1.1.4 is directly connected, Serial@

oo
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:07:49, Serial0®
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopback®
10.0.0.0/30 is subnetted, 2 subnets

C 10.1.1.0 is directly connected, Serial@

Cc 10.1.1.4 is directly connected, Serialt
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4.4.4.4 2.2.2.2 948 0x80000001 0x9E8S
Router Link States (Area 1)

Link ID ADV Router Age Seq# Checksum Link count
1.1.1.1 1.1.1.1 1184 0x80000001 0xD351 1

Summary Net Link States (Area 1)

Link ID ADV Router Age Seqit Checksum
D889 Usiloiloil 946 0x80000001 0x4FD2
4.4.4.4 1.1.1.1 946 0x80000001 0x21FC
172.16.1.0 1.1.1.1 950 0x80000003 0x3B34
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rtrB#show ip ospf virtual-links
Virtual Link OSPF_VL@ to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 1@, Dead 41, Wait 40, Retransmit 5
Hello due in 00:00:07
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ip address 2.2.2.2 255.255.255.255
!

interface Seriale

ip address 10.1.1.2 255.255.255.252
!

interface Serialil

ip address 10.1.1.5 255.255.255.252
clock rate 64000

!
router ospf 1

network 10.1.1.0 0.0.0.15 area @

Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
!
interface Serialil

ip address 10.1.1.10 255.255.255.252
clock rate 64000

!
router ospf 1

network 10.1.1.0 0.0.0.15 area @






OEBPS/Image00450.jpg
rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* . candidate default, U - per-user static route, o - ODR





OEBPS/Image00015.jpg
rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.8.8 1 FULL/ - 00:00:38 10.1.1.10 Serial@/0
2.2.2.2 1 FULL/ - 00:00:37 10.1.1.2 Seriale/1

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
T4 1 FULL/ - 00:00:35 10.1.19.1 Serial@
3.3.8.3 1 FULL/ - 00:00:30 10.1.1.6 Serialt

rtrC#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:00:30 10.1.1.5 Serial@
1.1.1.1 1 FULL/ - 00:00:37 10.1.1.9 Serialil
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P - periodic downloaded static route
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbacke
2.0.0.0/32 is subnetted, 1 subnets

0 IA  2.2.2.2 [110/11] via 172.16.1.2, 00:04:28, Ethernet0/0
3.0.0.0/32 is subnetted, 1 subnets

o 3.3.3.3 [110/11] via 172.16.1.2, 00:04:28, Ethernet0/0
4.0.0.0/32 is subnetted, 1 subnets

0 TA  4.4.4.4 [110/11] via 172.16.1.2, 00:04:28, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet/0
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Loopback 0 ~= = m Loopback 0

1.1.1.1/32 . '10111/30 ‘0‘12/30. ' 2.2.2.2/32
A

S0/0
\0.1.1.9/30 10.1. 1 5/30

X0
Password = %5

— S0
10.1.1.6/30

Loopback 0

S1
10.1.1.10/30
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets
0 2.2.2.2 [110/65] via 10.1.1.2, 00:09:04, Serialo/1

3.0.0.0/32 is subnetted, 1 subnets
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ip address 1.1.1.1 255.255.255.255
1

interface Etherneto/0

ip address 172.16.1.1 255.255.255.0
1

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area 0

Router B

interface Loopback@

ip address 2.2.2.2 255.255.255.255
1

interface Loopbacki

ip address 3.3.3.3 255.255.255.255
1

interface Loopback2

ip address 4.4.4.4 255.255.255.255
1

interface Etherneto

ip address 172.16.1.2 255.255.255.0
!

router ospf 1

router-id 2.2.2.2

network 2.2.2.2 0.0.0.0 area 2
network 3.3.3.3 0.0.0.0 area 0
network 4.4.4.4 0.0.0.0 area 4

network 172.16.1.2 0.0.0.255 area @






OEBPS/Image00013.jpg
Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/e

ip address 10.1.1.9 255.255.255.252
1
interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clock rate 64000

!
router ospf 1

network 10.1.1.0 0.0.0.15 area @

Router B
interface Loopbacke
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rtrC#show ip ospf
Routing Process "ospf 1" with ID 3.3.3.3
Supports only single TOS(T0S@) routes
It is an area border router
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA @. Checksum Sum 0x@
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 3. 3 normal @ stub 0 nssa
Area BACKBONE(0)
Number of interfaces in this area is 1
Area has simple password authentication
SPF algorithm executed 4 times
Area ranges are
Number of LSA 6. Checksum Sum @x3CFAD
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 3
Area 1
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 22 times
Area ranges are
Number of LSA 10. Checksum Sum @x4ACBB
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 0
Area 2
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 18 times
Area ranges are
Number of LSA 5. Checksum Sum 0x238E3
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:30  172.16.1.2 Etherneto/o

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 FULL/DR 00:00:38  172.16.1.1 Ethernet@
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rtré#show ip ospf
Routing Process "ospf 1' with ID 2.2.2.2

Supports only single TOS(T0S) routes

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Number of DCbitless external LSA O

Number of DoNotAge external LSA 0

Number of areas in this router is 0. 0 normal 0 stub @ nssa
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Router A
interface Loopback@®
ip address 1.1.1.1 255.255.255.255
!
interface Seriale/1

ip address 10.1.1.1 255.255.255.252

clockrate 64000
!

router ospf 1
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* . candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

C 1.1.1.1 is directly connected, Loopback®
4.0.0.0/32 is subnetted, 1 subnets

0 IA 4.4.4.4 [110/11] via 172.16.1.2, 00:03:39, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

C 172.16.1.@ is directly connected, Ethernet@/0
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0 IA 3.83.3.3 [110/129] via 10.1.1.2, 00:09:04, Serial@/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Seriald/i1

0 IA 0.1.1.4 [110/128] via 10.1.1.2, 00:09:04, Seriale/1

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:10:19, Serialo
2.0.0.0/32 is subnetted, 1 subnets
c 2.2.2.2 is directly connected, Loopback®

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/65] via 10.1.1.6, 00:10:20, Seriall
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial@®

[ 10.1.1.4 is directly connected, Serialt

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/129] via 10.1.1.5, 00:11:10, Serial@
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/65] via 10.1.1.5, 00:11:11, Serial@
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®

10.0.0.0/30 is subnetted, 2 subnets
10.1.1.0 [110/128] via 10.1.1.5, 00:11:11, Serial@
10.1.1.4 is directly connected, Serial®d

o

©
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rtrA#show ip ospf database

OSPF Router with ID (1.1.1.1) (Process ID 1

Router Link States (Area 0)

Link ID ADV Router Age
1.1.1.1 1.1.1.1 951
2.2.2.2 947

Net Link States (Area @)

Link ID ADV Router Age
172.16.1.1 1.1.1.1 954

Seq#
0x800000AS
0x80000030

Seq#
0x80000001

summary Net Link States (Area 0)

Link ID ADV Router Age
1.1.1.1 1.1.1.1 1172
2.2.2.2 945

Seq#
0x80000033
0X80000049

Checksum Link count
Ox8F6F 1
OX7ECF 2

Checksum
0X6DFD

Checksum
OXE21F
0XBA79
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rtrB#show ip ospf
Routing Process "ospf 1" with ID 10.1.1.2
Supports only single TOS(T0S@) routes

SPF schedule delav 5 secs, Hold time between two SPFs 10 secs
Number of DCbitless external LSA @

Number of DoNotAge external LSA @
Number of areas in this router is @. @ normal @ stub @ nssa
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dead interval BRiAffi % 40
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rtrA#show ip ospf database

Link ID
172.16.1.1

Link ID
1.1.1.1

I
S
S
Y

Link ID
1.1.1.1

Link ID
2.2.2.2
3.3.3.3
4.4.4.4
172.16.1.0

Router Link States (Area 0)

ADV Router Age
1.4.1.1 493
2.2.2.2 489

Net Link States (Area @)

ADV Router Age
1.1.1.1 496

Seq#
0x800000A5
0x80000030

Seq#
0x80000001

Summary Net Link States (Area @)

ADV Router Age
1.1.1.1 714
2T2TT2 487
AR 490

Router Link States (Area 1

ADV Router Age
Pttt 726

seqit
0x80000033
0x80000049
0x80000001

Seq#
0x80000001

Summary Net Link States (Area 1)

ADV Router Age
b5 1 T | 492
1.1.1.1 492
il 492
1.1.1.1 496

0x80000001
0x80000001
0x80000003

OSPF Router with ID (1.1.1.1) (Process ID 1

Checksum Link count
Ox8F6F 1
OX7ECF 2

Checksum
0X6DFD

Checksum
OxE21F
0XBA79
0X9E85

Checksum Link count
oxp351 1

Checksum
0x7DA8
0x4FD2
0x21FC
0x3B34
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Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255

rtrB#show ip ospf

Routing Process "ospf 1' with ID 10.1.1.2

Supports only single TOS(T0S) routes

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Number of DCbitless external LSA O

Number of DoNotAge external LSA 0

Number of areas in this router is ©. © normal @ stub @ nssa
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network 10.1.1.0 0.0.0.3 area @
network 1.1.1.1 0.0.0.0 area 0

Router B

interface Loopbacko

ip address 2.2.2.2 255.255.255.255
'

interface Seriale

ip address 10.1.1.2 255.255.255.252
!

interface Serialt

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!

router ospf 1

area 1 virtual-link 3.3.3.3
network 10.1.1.0 0.0.0.3 area 0
network 2.2.2.2 0.0.0.0 area @
network 10.1.1.4 0.0.0.3 area 1

Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.255
interface Serialo

ip address 10.1.1.6 255.255.255.252
!

router ospf 1

area 1 virtual-link 2.2.2.2
network 3.3.3.3 0.0.0.0 area 2
network 10.1.1.4 0.0.0.3 area 1
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Router A

router ospf 1
network 1.1.1.1 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area 0

distribute-list prefix filter-ospf in
!

ip prefix-list filter-ospf seq 5 deny 2.2.2.2/32
ip prefix-list filter-ospf seq 10 deny 3.3.3.3/32
ip prefix-list filter-ospf seq 15 permit 0.0.0.0/0
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rtrA#show ip ospf

Routing Process "ospf 1" with ID 1.1.1.1

Supports only single TOS(T0S@) routes

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
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Minimum LSA interval § secs. Minimum LSA arrival 1 secs

Number of external LSA 0. Checksum Sum 0x0

Number of DCbitless external LSA @

Number of DoNotAge external LSA @

Number of areas in this router is 1. 1 normal @ stub 0 nssa
Area BACKBONE (0)

Number

of interfaces in this area is 2

Area has no authentication
SPF algorithm executed 6 times
Area ranges are

Number
Number
Number
Number

of LSA 3. Checksum Sum 0x25F8D
of DCbitless LSA 0

of indication LSA @

of DoNotAge LSA 0
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Router B
router ospf 1

area 1 virtual-link 3.3.3.3 hello-interval 11
network 2.2.2.2 0.0.0.0 area 0

network 10.1.1.0 0.0.0.3 area @

network 10.1.1.4 0.0.0.3 area 1
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rtrB#show ip ospf virtual-links
Virtual Link OSPF_VLO to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5§
Hello due in 00:00:03
Adjacency State FULL (Hello suppressed)

rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL7 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Serial@, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit §
Hello due in 00:00:06
Adjacency State FULL (Hello suppressed)

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-1IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/129] via 10.1.1.5, 00:02:25, Serial@
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/65] via 10.1.1.5, 00:02:26, Serial@
3.0.0.0/24 is subnetted, 1 subnets

Cc 3.83.3.0 is directly connected, Loopback®

10.0.0.0/30 is subnetted, 2 subnets
10.1.1.0 [110/128] via 10.1.1.5, 00:02:26, Serial@
10.1.1.4 is directly connected, Serial®d

©

©
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rtrA#show ip ospf database

Link ID
1.1.1.1
2.2.2.2

Link ID
1.1.1.1
2.2.2.2
4.4.4.4

OSPF Router with ID (1.1.1.1)

Router Link States (Area 0

ADV Router Age
1.1.1.1 1815
2.2.2.2 1843

Seqit
0x800000C1
0x80000050

Summary Net Link States (Area 0)

ADV Router Age
1.1.1.1 557
2.2.2 1099
2.2 1099

Router Link States (Area 1)

Seqtt
0x80000044
0x80000057
0x8000

(Process ID 1)

Checksum Link count
OXEBOE 4
OXATES 5

Checksum
0xC030
0X4E87
0x8293
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rtré#show ip ospf virtual-links
Virtual Link OSPF_VLO to router 3.3.3.3 is up

Run as demand circuit

DoNotAge LSA allowed.

Transit area 1, via interface Seriall, Cost of using 64

Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 11, Dead 40, Wait 40, Retransmit 5

Hello due in 00:00:07
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Router C

router ospf 1

router ospf 1

area 1 virtual-link 2.2.2.2 dead-interval 41
network 3.3.3.3 0.0.0.0 area 2

network 10.1.1.4 0.0.0.3 area 1
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
[ 1.1.1.1 is directly connected, Loopbacke
2.0.0.0/32 is subnetted, 1 subnets
0 IA 2.2.2.2 [110/65] via 10.1.1.5, 00:00:10, Serial®/0
[110/65] via 10.1.1.2, 00:00:10, Serialo/1
3.0.0.0/32 is subnetted, 1 subnets
0 3.3.3.3 [110/65] via 10.1.1.5, 00:00:10, Serialo/0
[110/65] via 10.1.1.2, 00:00:10, Serialo/i
4.0.0.0/32 is subnetted, 1 subnets
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O IA  4.4.4.4 [110/65] via 10.1.1.5, 00:00:10, Seriald/0
[110/65] via 10.1.1.2, 00:00:11, Serialo/1
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto/e@
10.0.0.0/30 is subnetted, 2 subnets
c 10.1.1.0 is directly connected, Serialo/1

c 10.1.1.4 is directly connected, Seriald/0
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback@
2.0.0.0/32 is subnetted, 1 subnets
0 2.2.2.2 [110/65] via 10.1.1.2, 00:09:04, Serial@/1

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/129] via 10.1.1.2, 00:09:04, Serial®/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial@d/

0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:09:04, Seriald/1

rtrB#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set
1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/65] via 10.1.1.1, 00:10:19, Serial®
2.0.0.0/32 is subnetted, 1 subnets
c 2.2.2.2 is directly connected, Loopback®

3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 (110/65] via 10.1.1.6, 00:10:20, Seriall
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial®

c 10.1.1.4 is directly connected, Serial

—————————————————————————————————

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set
1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/129] via 10.1.1.5, 00:11:10, Serial@
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interface Loopback2

ip address 4.4.4.4 255.255.255.255
!
interface Seriale

ip address 10.1.1.2 255.255.255.252
!
interface Seriall

bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

1

router ospf 1

router-id 2.2.2.2

network 2.2.2.2 0.0.0.0 area 2
network 3.3.3.3 0.0.0.0 area 0
network 4.4.4.4 0.0.0.0 area 4
network 10.1.1 0.3 area @

network 10.1.1.4
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rtrC#show ip ospf virtual-links
Virtual Link OSPF_VL7 to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriale, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 41, Wait 40, Retransmit 5
Hello due in 00:00:00
Adjacency State FULL (Hello suppressed)
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
2.2.2.2 1 FULL/
2.2.2.2 1 FULL/

rtrB#show ip ospf neighbor

Neighbor 1D Pri  State
1.1.1.1 1 FULL/
1.1.1.1 1 FULL/

Dead Time
00:00:34
00:00:38

Dead Time
00:00:32
00:00:30

Address
10.1.1.5
10.1.1.2

Address
10.1.1.1
10.1.1.6

Interface
Serialo/o
serialo/1

Interface
serialo
seriall
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!
ip prefix-list filter-ospf2 seq 5 deny 3.3.3.3/32

ip prefix-list filter-ospf2 seq 10 deny 4.4.4.4/32
ip prefix-list filter-ospf2 seq 15 permit 0.0.0.0/0
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o

2.0.0.0/32 1s subnetted, 1 subnets

2.2.2.2 [110/65] via 10.1.1.5, 00:11:11, Seriald
3.0.0.0/24 is subnetted, 1 subnets

3.3.3.0 is directly connected, Loopback®
10.0.0.0/30 is subnetted, 2 subnets

10.1.1.0 [110/128] via 10.1.1.5, 00:11:11, Serial®

10.1.1.4 is directly connected, Seriald
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/65] via 10.1.1.2, 00:01:15, Serial@/1
4.0.0.0/32 is subnetted, 1 subnets

0 IA 4.4.4.4 [110/65] via 10.1.1.5, 00:01:15, Serialo/0
10.0.0.0/30 is subnetted, 2 subnets

Cc 10.1.1.0 is directly connected, Serial@d/1

C 10.1.1.4 is directly connected, Serial@/Q
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!
router ospf 1

area 1 virtual-link 2.2.2.2
network 3.3.3.3 0.0.0.0 area 2
network 10.1.1.4 0.0.0.3 area 1
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rtrA#show ip ospf database

o -
o o
[
o o

Link ID

TN
PN
PN
YN

Link ID
11149

Link ID
2.2.2.2
3.3.3.3
4.4.4.4
10.1.1.0
10.1.1.4

Router Link States (Area 0)

1.1.1.1 1423
2 1451

0x800000C1
0x80000050

Summary Net Link States (Area 0)

ADV Router Age
1.1.1.1 165
2.2.2.2 707
2.2.2.2 707

Router Link States (Area 1)

ADV Router Age
ttltiad 1666

Seq#

0x80000044
0x80000057
0x8000000F

Seq#
0x80000008

Summary Net Link States (Area 1)

ADV Router Age
d.1.1 1423
d.1.1 1669
1l
14141
1411

1669
168
1425

Seq#

0x80000006
0x80000009
0x80000009
0x80000007
0x80000008

OSPF Router with ID (1.1.1.1) (Process ID 1)

OXE80E 4
OXA7E3 5

Checksum
0xC030
0x4E87
0x8293

Checksum Link count
0xC558 1

Checksum
0x9159
0x5D86
0x2FBO
0x36B3
0xCD8
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Router A
interface Loopbacke
ip address 1.1.1.1 255.255.255.255
!
interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area 0

_—m—

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Seriale

ip address 10.1.1.2 255.255.255.252
!

interface Seriall

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!
router ospf 1

area 1 virtual-link 3.3.3.3

network 10.1.1.0 0.0.0.3 area @
network 2.2.2.2 0.0.0.0 area 0
network 10.1.1.4 0.0.0.3 area 1

Router C
interface Loopback@

ip address 3.3.3.3 255.255.255.255
!

interface Serial@
ip address 10.1.1.6 255.255.255.252
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Router A

router ospf 1
network 1.1.1.1 0.0.0.0 area 1

network 172.16.1.0 0.0.0.255 area 0
distribute-list prefix filter-ospfi in Seriale/@
distribute-list prefix filter-ospf2 in Serial/1

!

ip prefix-list filter-ospfi seq 5 deny 2.2.2.2/32
ip prefix-list filter-ospfi seq 10 deny 3.3.3.3/32
ip prefix-list filter-ospfi seq 15 permit 0.0.0.0/0
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Router A

interface Seriale/1

bandwidth 64

ip address 10.1.1.1 255.255.255.252
clockrate 64000

Router B

interface Seriale

ip address 10.1.1.2 255.255.255.252
bandwidth 64

router ospf 1
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Router A

interface Loopbacko

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/e

ip address 10.1.1.6 255.255.255.252
no ip mroute-cache

1
interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!
router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 0

Router B

interface Loopback@®

ip address 2.2.2.2 255.255.255.255
!
interface Loopbackl

ip address 3.3.3.3 255.255.255.255
!
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rtrB#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
rtrB(config)#router ospf 1

OSPF: Could not allocate router id
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rtrB#show ip ospf database external

OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-5 AS External Link States

LS age: 419
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 4.4.4.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000004
Checksum: 0x1574
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
TOS: @
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: 0
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rtrB#show ip ospf database external

OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-5 AS External Link States

LS age: 441
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 3.3.3.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000001
Checksum: 0x3F50
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
T0S: @
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: @

LS age: 1788
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 4.4.4.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000003
Checksum: 0x1773
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
TOS: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: @

LS age: 459
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 10.1.1.4 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000001
Checksum: 0xD7B3
Length: 36
Network Mask: /30
Metric Type: 2 (Larger than any link state path)
T0S: @
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: @
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rtrA#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 il FULL/ - 00:00:37 10.1.1.2 Serial@/1
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Router B

router ospf 1

redistribute eigrp 1 subnets

network 2.2.2.2 0.0.0.0 area 1

network 172.16.1.0 0.0.0.255 area 0
distribute-list prefix filter-eigrp out eigrp 1
1

ip prefix-list filter-eigrp seq 5 permit 4.4.4.0/24
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/0

ip address 172.16.1.1 255.255.255.0
!

router ospf 1
network 172.16.1.0 0.0.0.255 area @

Router B

interface Loopback@

ip address 2.2.2.2 255.255.255.255
!

interface Etherneto

ip address 172.16.1.2 255.255.255.0
!

interface Seriall

bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!
router eigrp 1

network 10.0.0.0

!
router ospf 1

redistribute eigrp 1 subnets
network 2.2.2.2 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area @

Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.0
!

interface Loopback1l

ip address 4.4.4.4 255.255.255.0
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
1
router eigrp 1

network 3.0.0.0

network 4.0.0.

network 10.0.0.0

no auto-summary
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255

'

interface Serialo/1

ip address 10.1.1.1 255.255.255.252
ip ospf message-digest-key 1 mds cisco
clockrate 64000

router ospf 1

area 0 authentication-message digest
network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area 1

Router B

interface Loopbacko

ip address 2.2.2.2 255.255.255.255

!

interface Seriale

ip address 10.1.1.2 255.255.255.252
ip ospf message-digest-key 1 md5 cisco
i

router ospf 1

area @ authentication message-digest
network 10.1.1.0 0.0.0.3 area 0
network 2.2.2.2 0.0.0.0 area 2
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rtrB#show ip ospf interface serial @
Serial® is up, line protocol is up
Internet Address 10.1.1.2/30, Area @
Process ID 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 11, Dead 44, Wait 44, Retransmit 5
Hello due in 00:00:07
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for @ neighbor(s)
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ADV Router Age Seq# Checksum Link count
1.1.1.1 43 080000009 0xC359 1

Summary Net Link States (Area 1)

ADV Router Age Seq# Checksum
lotlniloil 1815 0x80000006 0x9159
Tloflnfleil 45 0x8000000A 0x5B87
il il il 45 0x8000000A 0x2DB1
1.1.1.1 559 0x80000007 0x3683
1.1.1.1 1816 0x80000008 0xCD8
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rtrB#show ip ospf neighbor

Neighbor ID Pri  State
1.1.1.1 1 FULL/

Dead Time
00:00:42

Address
10.1.1.1

Interface
Serial@
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rtrB# show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopbackd
3.0.0.0/24 is subnetted, 1 subnets

D 3.3.3.0 [90/40640000] via 10.1.1.6, 00:38:45, Seriall
4.0.0.0/24 is subnetted, 1 subnets

) 4.4.4.0 [90/40640000] via 10.1.1.6, 00:38:45, Seriall
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet@

10.0.0.0/30 is subnetted, 1 subnets
c 10.1.1.4 is directly connected, Seriall
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rtrA#show ip ospf interface serial 0/1
seriale/1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT TO POINT, Cost: 1562
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* . candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbacko
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/11] via 172.16.1.2, 00:27:48, Ethernet0/0
3.0.0.0/24 is subnetted, 1 subnets

0 E2 3.3.3.0 [110/20] via 172.16.1.2, 00:05:41, Ethernet0/0
4.0.0.0/24 is subnetted, 1 subnets

0 E2 4.4.4.0 [110/20] via 172.16.1.2, 00:27:48, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet@/@
10.0.0.0/30 is subnetted, 1 subnets

0 E2 10.1.1.4 [110/20] via 172.16.1.2, 00:05:42, Ethernet0/Q
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Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit §
Hello due in 00:00:02

Index 1/2, flood queue length 0

Next 0x0(0)/0x0(0)

Last flood scan length is 1, maximum is 2

Last flood scan time is 0 msec, maximum is 4 msec

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2

Suppress hello for @ neighbor(s)

Message digest authentication enabled
Youngest key id is 1

rtrB#show ip ospf interface serial @
Serial@ is up, line protocol is up
Internet Address 10.1.1.2/30, Area 0
Process 10 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:07
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for @ neighbor(s)
Message digest authentication enabled
Youngest key id is 1
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
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rtrA#show ip ospf

Routing Process "ospf 1" with ID 1.1.1.1 and Domain ID 0.0.0.1
Supports only single TOS(TOS0) routes

Supports opaque LSA

It is an area border router

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs

Number
Number
Number
Number
Number

of
of
of
of
of

external LSA 0. Checksum Sum 0x0
opaque AS LSA 0. Checksum Sum 0x@

DCbitless external and opaque AS LSA O

DoNotAge external and opaque AS LSA 0

areas in this router is 2. 2 normal 0 stub @ nssa

External flood list length 0
Area BACKBONE (@)

Number of interfaces in this area is 1

Area has message digest authentication

SPF algorithm executed 41 times

Area ranges are
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2.2.2.2 1 FULL/BDR 00:00:30  172.16.1.2 Etherneto/o@

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
1.1.1.1 1 FULL/DR 00:00:38  172.16.1.1 Ethernet@
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Number of LSA 8. Checksum Sum @x404DC
Number of opaque link LSA @. Checksum Sum 0x@
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
Flood list length @
Area 1
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 18 times
Area ranges are
Number of LSA 2. Checksum Sum @x1AS57A
Number of opaque link LSA @. Checksum Sum 0x@
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
Flood list length @

rtrB#show ip ospf
Routing Process "ospf 1" with ID 2.2.2.2
Supports only single TOS(TOS@) routes
It is an area border router
Summary Link update interval is 00:30:00 and the update due in 00:21:19
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 2. 2 normal @ stub @ nssa
Area BACKBONE(0)
Number of interfaces in this area is 1
Area has message digest authentication
SPF algorithm executed 4 times
Area ranges are
Link State Update Interval is 00:30:00 and due in 00:21:19
Link State Age Interval is 00:20:00 and due in 00:11:18
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 0
Area 2
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 2 times
Area ranges are
Link State Update Interval is 00:30:00 and due in 00:21:16
Link State Age Interval is 00:20:00 and due in 00:11:16
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 0
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Router B

interface Serialo

ip address 10.1.1.2 255.255.255.252
ip ospf hello-interval 11
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Router A

interface Serialo/o

bandwidth 64

ip address 10.1.1.6 255.255.255.252
interface Serialo/1

bandwidth 64

ip address 10.1.1.1 255.255.255.252
clockrate 64000

1

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 3 area @

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Serialo

bandwidth 64

ip address 10.1.1.2 255.255.255.252
!

interface Serialt

bandwidth 64

ip address 10.1.1.5 255.255.255.252
!

router ospf 1

network 10.1.1.0 0.0.0.3 area @
network 10.1.1.4 0.0.0.3 area @
network 2.2.2.2 0.0.0.0 area 2






OEBPS/Image00487.jpg
rtrA#show ip route

Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1 - OSPF external type 1, E2 - OSPF external type 2

i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, ia
- ODR

* - candidate default, U - per-user static route, o
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
c 1.1.1.1 is directly connected, Loopback@
2.0.0.0/32 is subnetted, 1 subnets
0IA  2.2.2.2 [110/1563] via 10.1.1.5, 00:00:36, Serial0/0
[110/1563] via 10.1.1.2, 00:00:36, Seriald/1
10.0.0.0/30 is subnetted, 2 subnets
c 10.1.1.0 is directly connected, Seriald/1
c 10.1.1.4 is directly connected, Seriald/@

E - EGP
IS-1S inter area
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router ospf 1
log-adjacency-changes
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Router A
interface Serialo/1
no ip ospf message-digest-key 1 mds cisco

Router B
interface Serialo
no ip ospf message-digest-key 1 md5 cisco
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rtrA#clear ip ospf process
Reset ALL OSPF processes? [no]: y

rtraA#
00:52:14: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernet@/@ from FULL to DOW

N, Neighbor Down: Interface down or detached
00:52:23: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernet@/@ from LOADING to

FULL, Loading Done
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - Is-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set
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Router B

interface Serialo

ip address 10.1.1.2 255.255.255.252

ip ospf message-digest-key 1 md5 cisco
ip ospf message-digest-key 2 md5 budman
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1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbacke
2.0.0.0/32 is subnetted, 1 subnets

0 IA  2.2.2.2 [110/11] via 172.16.1.2, 00:38:45, Ethernet0/0
4.0.0.0/24 is subnetted, 1 subnets

0 E2  4.4.4.0 [110/20] via 172.16.1.2, 00:38:45, Ethernet0d/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet0/0
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rtrB#show ip ospf interface serial @
Serial@ is up, line protocol is up
Internet Address 10.1.1.2/30, Area 0
Process ID 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:00
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for @ neighbor (s)
Message digest authentication enabled
Youngest key id is 2
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rtrA#show logging

Syslog logging: enabled (@ messages dropped, O messages rate-limited, @ flushes,

@ overruns)

Console logging: level debugging, 67 messages logged
Monitor logging: level debugging, © messages logged
Buffer logging: level debugging, 8 messages logged

Logging Exception size (4096 bytes)
Trap logging: level informational, 71 message lines logged

Log Buffer (4096 bytes):

00:56:38: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.

N, Neighbor Down: Interface down or detached

00:56:43: %0SPF-5-ADJCHG: Process

T, Received Hello

00:56:43: %0SPF-5-ADJCHG: Process

Y, 2-Way Received

00:56:43: %0SPF-5-ADJCHG: Process

TART, AdjOK?

00:56:43: %0SPF-5-ADJCHG: Process
EXCHANGE, Negotiation Done

00:56:43: %0SPF-5-ADJCHG: Process
LOADING, Exchange Done

00:56:43: %0SPF-5-ADJCHG: Process
FULL, Loading Done

1,

1,

Nbr 2.2.

Nbr 2.2,

Nbr

Nbr

Nbr

Nbr

2.

2.

2.

2.

2.

2.

2.

24

on

on

on

on

on

on

on

Etherneto/0

Ethernet0/0

Ethernet0/0

Ethernet0/0

Ethernet0/0

Ethernet0/0

Ethernet0/0

from

from

from

from

from

from

from

FULL to DOW

DOWN to INI

INIT to 2WA

2WAY to EXS

EXSTART to

EXCHANGE to

LOADING to
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rtrA#debug ip ospf events

OSPF events debugging is on
rtrAfclear ip ospf process

Reset ALL OSPF processes? [no]: y
rtra#

05:

en

05:

en

05:
05:
:38:03: OSPF:

05
en

05:

en

37:58: OSPF:
32 mtu 1490
37:58: OSPF:
152

38:03: OSPF:
38:03: OSPF:

32 mtu 1490
38:03: OSPF:
152

Rcv DBD from 3.3.3.3 on Serial®/@.2 seq 0xF91 opt 0x2 flag 0x7 1
state EXCHANGE
Send DBD to 3.3.3.3 on Serial0/0.2 seq 0xF91 opt @x42 flag 0x2 1

Rev hello from 3.3.3.3 area @ from Serial6/0.2 10.1.1.6
End of hello processing

Rcv DBD from 3.3.3.3 on Serial@/0.2 seq OxF91 opt 0x2 flag 0x7 1
state EXCHANGE

Send DBD to 3.3.3.3 on Serial0/0.2 seq 0xF91 opt 0x42 flag @x2 1
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Loopback 0
2222/32
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.3.3 1 EXCHANGE/ -  00:00:35  10.1.1.6 Seriale/e.2
2.2.2.2 1 FULL/ - 00:00:38  10.1.1.2 Seriale/o.1

rtrC#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 EXSTART/ - 00:00:38  10.1.1.5 Serial0.1
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router ospf 1
log-adjacency-changes detail

rtrAfclear ip ospf process
Reset ALL OSPF processes? [no]: yes

rtra#

00:50:12: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernet0/0 from FULL to DOW
N, Neighbor Down: Interface down or detached

00:50:13: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernetd/@ from DOWN to INI
T, Received Hello

00:50:13: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernet0/0 from INIT to 2WA
Y, 2-Way Received

00:50:13: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernetd/@ from 2WAY to EXS
TART, AdjOK?

00:50:13: %OSPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernet0/0 from EXSTART to
EXCHANGE, Negotiation Done

00:50:13: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernetd/@ from EXCHANGE to
LOADING, Exchange Done

00:50:13: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernet0/0 from LOADING to
FULL, Loading Done
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
'

interface Serialo/o

bandwidth 64

no ip address

encapsulation frame-relay
frame-relay mi-type ansi

1

interface Serialo/0.1 point-to-point
ip address 10.1.1.1 255.255.255.252
frame-relay interface-dlci 101

1

interface Serial0/0.2 point-to-point
ip address 10.1.1.5 255.255.255.252
frame-relay interface-dlci 102

1

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area @
network 10.1.1.4 0.0.0.3 area @

Router B
interface Loopbacko

ip address 2.2.2.2 255.255.255.255

1

interface Serialo

ip address 10.1.1.2 255.255.255.252
encapsulation frame-relay

ip ospf network point-to-point

no ip mroute-cache

bandwidth 64

frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay inverse-arp

frame-relay mi-type ansi

1

router ospf 1

network 2.2.2.2 0.0.0.0 area 2

network 10.1.1.0 0.0.0.3 area @

Router C

interface Loopbacko

ip address 3.3.3.3 255.255.255.255
interface Serialo

ntu 1490

bandwidth 64

no ip address

encapsulation frame-relay

no ip mroute-cache
'
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logging buffered 4096 debugging
1

router ospf 1
log-adjacency-changes detail
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interface Serial@.1 point-to-point
ip address 10.1.1.6 255.255.255.252
frame-relay interface-dlci 120

1

router ospf 1

network 3.3.3.3 0.0.0.0 area 3
network 10.1.1.4 0.0.0.3 area 0
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Router A

interface Serialo/1
ip address 10.1.1.1 255.255.255.252
ip ospf message-digest-key 1 md5 cisco

ip ospf message-digest-key 2 mds budman
clockrate 64000
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rtrA#show ip ospf interface serial 0/1
Seriale/1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:04
Index 1/2, flood queue length @
Next 0x0(0) /0x0(0)
Last flood scan length is 1, maximum is 2
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor(s)
Message digest authentication enabled
Youngest key id is 2
Rollover in progress, 1 neighbor(s) using the old key(s)
key id 1
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rtrB#show ip ospf database router 1.1.1.1

OSPF Router with ID (2.2.2.2) (Process ID 1)

Router Link States (Area 0)

Routing Bit Set on this LSA
LS age: 113
Options: (No TOS-capability, DC)
LS Type: Router Links
Link State ID: 1.1.1.1
Advertising Router: 1.1.1.1

LS Seq Number: 80000041
Checksum: @XDD9F

Length: 48
Area Border Router

Number of Links: 2

Link connected to: another Router (point-to-point)
(Link ID) Neighboring Router ID: 2.2.2.2
(Link Data) Router Interface address: 10.1.1.1
Number of TOS metrics: O
TOS @ Metrics: 1562

Link connected to: a Stub Network
(Link ID) Network/subnet number: 10.1.1.0
(Link Data) Network Mask: 255.255.255.252
Number of TOS metrics: 0
TOS @ Metrics: 1562
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Router A
interface Loopbacke
ip address 1.1.1.1 255.255.255.255
!
interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area 1

Router B
interface Loopbacko

ip address 2.2.2.2 255.255.255.255
!

interface Seriale
ip address 10.1.1.2 255.255.255.252

1
router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 2.2.2.2 0.0.0.0 area 2
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
2.2.2.2 1 FULL/

Dead Time
00:00:35

Address

10.1.1.2

Interface
Serialo/1
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rtrB#show ip ospf interface serial @
Serial® is up, line protocol is up
Internet Address 10.1.1.2/30, Area 0
Process ID 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 64
Configured as demand circuit.
Run as demand circuit.
DoNotAge LSA allowed. Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 41, Retransmit 5
Hello due in 00:00:04
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1 (Hello suppressed)
Suppress hello for 1 neighbor(s)
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rtrA#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:00:35 10.1.1.2 Serial@/1
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interface Seriale/1
ip address 10.1.1.1 255.255.255.252
ip ospf demand-circuit

clockrate 64000

1

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area 1

Router B
interface Loopbacko

ip address 2.2.2.2 255.255.255.255
interface Serialo

ip address 10.1.1.2 255.255.255.252
:

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 2.2.2.2 0.0.0.0 area 2
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rtrA#show ip ospf interface serial 0/1
Serial@ is up, line protocol is up
Internet Address 10.1.1.1/30, Area 0
Process 10 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 64
Configured as demand circuit.
Run as demand circuit.
DoNotAge LSA allowed. Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 41, Retransmit 5
Hello due in 00:00:04
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2 (Hello suppressed)
Suppress hello for 1 neighbor(s)
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rtrA#show ip ospf neighbor
(no output)
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rtrB#debug ip ospf adj

OSPF adjacency events debugging is on

rtre#

17:03:20: OSPF: Rcv hello from 1.1.1.1 area @ from Seriale 10.1.1.1

17:03:20: OSPF: Mismatched hello parameters from 10.1.1.1
17:03:20: Dead R 44 C 40, Hello R 11 C 10
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000
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Router A

interface Serialo/1

bandwidth 64

ip address 10.1.1.1 255.255.255.252
ip ospf flood-reduction

clockrate 64000
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rtrB#show ip ospf database router 1.1.1.1

OSPF Router with ID (2.2.2.2) (Process ID 1)

Router Link States (Area 0)

Routing Bit Set on this LSA
LS age: 5 (DoNotAge)
Options: (No TOS-capability, DC)
LS Type: Router Links

Link State ID: 1.1.1.1
Advertising Router: 1.1.1.1
LS Seq Number: 80000043
Checksum: @xD9A1

Length: 48
Area Border Router

Number of Links: 2

Link connected to: another Router (point-to-point)
(Link ID) Neighboring Router ID: 2.2.2.2
(Link Data) Router Interface address: 10.1.1.1
Number of TOS metrics: @
TOS @ Metrics: 1562

Link connected to: a Stub Network
(Link ID) Network/subnet number: 10.1.1.0
(Link Data) Network Mask: 255.255.255.252
Number of TOS metrics: @
TOS 0 Metrics: 1562
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Router A

interface Serialo/1

bandwidth 64

ip address 10.1.1.1 255.255.255.252
ip ospf hello-interval 11
clockrate 64000
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rtrA#show ip ospf interface serial 0/1
Serial@/1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 11, Dead 44, Wait 44, Retransmit 5
Hello due in 00:00:05
Index 1/2, flood queue length @
Next 0x0(0)/0x0(0)
Last flood scan length is @, maximum is 2
Last flood scan time is @ msec, maximum is 4 msec
Neighbor Count is @, Adjacent neighbor count is @
Suppress hello for @ neighbor(s)
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router ospf 1
network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area 1

Router B
interface Loopbacko

ip address 2.2.2.2 255.255.255.255
!

interface Serial®

ip address 10.1.1.2 255.255.255.252
!

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 2.2.2.2 0.0.0.0 area 2
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rtrA#show ip ospf interface s0/1
Seriale/1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:09
Index 1/2, flood queue length @
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 2
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor (s)

rtr#show ip ospf interface serial 0
serial® is up, line protocol is up
Internet Address 10.1.1.2/30, Area 0
Process ID 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:09
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for @ neighbor(s)
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

Cc 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/101] via 172.16.1.2, 00:02:43, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

[ 172.16.1.0 is directly connected, Etherneto/e
10.0.0.0/30 is subnetted, 1 subnets

C 10.1.1.0 is directly connected, Serial@/1
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Router A

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
ip ospf cost 100

Router B
interface Ethernete

ip address 172.16.1.2 255.255.255.0
ip ospf cost 100
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rtrA#show ip ospf interface ethernet 0/0
Ethernet0/0 is up, line protocol is up
Internet Address 172.16.1.1/24, Area 0
Process 1D 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 100
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 2.2.2.2, Interface address 172.16.1.2
Backup Designated router (ID) 1.1.1.1, Interface address 172.16.1.1
Flush timer for old DR LSA due in 00:02:45
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:09
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2 (Designated Router)
Suppress hello for @ neighbor(s)
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Router A
interface Loopbacko

ip address 1.1.1.1 255.255.255.255
interface Seriald/o

bandwidth 64

ip address 10.1.1.1 255.255.255.252
'

interface Seriald/1
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rtrA#show ip ospf interface Etherneto/0
Ethernet0/0 is up, line protocol is up

Internet Address 172.16.1.1/24, Area 0

Process 10 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 10

Transmit Delay is 1 sec, State DR, Priority 1

Designated Router (ID) 1.1.1.1, Interface address 172.16.1.1

No backup designated router on this network

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5

Hello due in 00:00:06
Neighbor Count is 0, Adjacent neighbor count is ©
Suppress hello for @ neighbor(s)






OEBPS/Image00672.jpg
rtrA#show ip ospf interface loopback @

Loopback® is up, line protocol is up
Internet Address 1.1.1.1/32, Area 1
Process ID 1, Router ID 1.1.1.1, Network Type LOOPBACK, Cost: 1
Loopback interface is treated as a stub Host

rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/11] via 172.16.1.2, 00:02:43, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

4 172.16.1.0 is directly connected, Ethernet0/0@
10.0.0.0/30 is subnetted, 1 subnets

C 10.1.1.0 is directly connected, Serial®d/1
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
!

router ospf 1

network 172.16.1.0 0.0.0.255 area @
network 1.1.1.1 0.0.0.0 area 1

Router B
interface Loopbacko

ip address 2.2.2.2 255.255.255.255
!

interface Etherneto

ip address 172.16.1.2 255.255.255.0
!

router ospf 1

network 172.16.1.0 0.0.0.255 area @
network 2.2.2.2 0.0.0.0 area 2
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Router B

interface Serialo

ip address 10.1.1.2 255.255.255.252
ip ospf dead-interval 41
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rtrB#show ip ospf interface serial @
Serial@ is up, line protocol is up
Internet Address 10.1.1.2/30, Area 0
Process ID 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 41, Wait 41, Retransmit 5
Hello due in 00:00:04
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for @ neighbor(s)
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rtrA#show ip ospf neighbor
(no output)
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rtrA#debug ip ospf adj
OSPF adjacency events debugging is on

rtrA#
©2:17:31: OSPF: Rcv hello from 2.2.2.2 area @ from Serial@/1 10.1.1.2

02:17:31: OSPF: Mismatched hello parameters from 10.1.1.2
02:17:31: Dead R 40 C 41, Hello R 10 C 10
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bandwidth 64

ip address 10.1.1.5 255.255.255.252
ip ospf database-filter all out
clockrate 64000

!
router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 0

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
bandwidth 64

!
interface Serialil

bandwidth 64

ip address 10.1.1.2 255.255.255.252
clockrate 64000

!
router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area @
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rtrA#show ip ospf neighbor detail
Neighbor 2.2.2.2, interface address 10.1.1.2
In the area 0 via interface Seriald/@
Neighbor priority is 1, State is FULL, 6 state changes
DR is ©.0.0.0 BDR is 0.0.0.0
Options 2
Dead timer due in 00:00:33
Neighbor 2.2.2.2, interface address 10.1.1.6
In the area 0 via interface Seriald/1
Neighbor priority is 1, State is FULL, 6 state changes
Database-filter all out
DR is ©.0.0.0 BDR is 0.0.0.0
Options 2
Dead timer due in 00:01:55
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rtrA#show ip ospf interface serial /1
Seriale/1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area 0
Process 10 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:05
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor(s)
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Router A

interface Serialo/1

bandwidth 64

ip address 10.1.1.1 255.255.255.252
ip ospf dead-interval 41

clockrate 64000
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/1

ip address 10.1.1.1 255.255.255.252

clockrate 64000
!

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area 1

Router B

interface Loopbacko

ip address 2.2.2.2 255.255.255.255
!

interface Seriale
ip address 10.1.1.2 255.255.255.252

!
router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 2.2.2.2 0.0.0.0 area 2
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rtrB#show ip ospf
Routing Process "ospf 1' with ID 2.2.2.2
Supports only single TOS(T0S) routes
It is an area border and autonomous system boundary router
Redistributing External Routes from,
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 5. Checksum Sum 0x324D4
Number of DCbitless external LSA O
Number of DoNotAge external LSA @
Number of areas in this router is 2. 1 normal 0 stub 1 nssa
Area BACKBONE (0)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 11 times
Area ranges are
Number of LSA 3. Checksum Sum 0x20790
Number of DCbitless LSA @
Number of indication LSA 0
Number of DoNotAge LSA @
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E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 18IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/1563] via 10.1.1.2, 03:30:49, Serial@/1
3.0.0.0/32 is subnetted, 1 subnets

0E2  3.3.3.3 [110/1] via 10.1.1.2, 03:30:49, Serialo/1
172.16.0.0/24 is subnetted, 1 subnets

c 10.1.1.0 is directly connected, Serialo/1

0 10.1.1.4 [110/3124] via 10.1.1.2, 03:30:49, Serialo/1
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Router B
router ospf 1

area 1 nssa
network 10.1.1.0 0.0.0.3 area @
network 10.1.1.4 0.0.0.3 area 1

Router C
router ospf 1

area 1 nssa

redistribute rip subnets
network 10.1.1.4 0.0.0.3 area 1
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 172.16.1.2 to network 0.0.0.0

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/11] via 172.16.1.2, 00:15:49, Ethernet@/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet0/0@

0*E2 0.0.0.0/0 [110/15] via 172.16.1.2, 00:01:56, Ethernet0/@

rtrA#show ip route 0.0.0.0
Routing entry for 0.0.0.0/0, supernet
Known via "ospf 1", distance 110, metric 15, candidate default path
Tag 1, type extern 2, forward metric 10
Redistributing via ospf 1
Last update from 172.16.1.2 on Ethernet@/0, 00:02:33 ago
Routing Descriptor Blocks:
* 172.16.1.2, from 2.2.2.2, 00:02:33 ago, via Ethernet@/0@
Route metric is 15, traffic share count is 1
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
0 E2 1.1.1.1 [110/20] via 10.1.1.1, 00:03:55, Serial®
2.0.0.0/32 is subnetted, 1 subnets
c 2.2.2.2 is directly connected, Loopbackd
156.26.0.0/24 is subnetted, 2 subnets
0 N2  156.26.32.0 [110/20] via 10.1.1.6, 00:03:55, Seriall
O N2  156.26.33.0 [110/20] via 10.1.1.6, 00:03:55, Seriall
10.0.0.0/30 is subnetted, 3 subnets
10.1.1.8 [110/20] via 10.1.1.6, 00:03:55, Seriali
c 10.1.1.0 is directly connected, Serial@
10.1.1.4 is directly connected, Seriall
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
2.2.2.2 1 FULL/BDR

rtrB#show ip ospf neighbor

Neighbor ID Pri  State
Tt 1 FULL/DR

Dead Time
00:00:30

Dead Time
00:00:38

Address
172.16.1.2

Address
172.16.1.:1

Interface
Etherneto/o

Interface
Ethernet0@
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rtrB#show ip ospf interface serial 1
Seriall is up, line protocol is up

Internet Address 10.1.1.5/30, Area 0

Process 10 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 1562

Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5

No Hellos (Passive interface)
Neighbor Count is 0, Adjacent neighbor count is @
Suppress hello for @ neighbor(s)
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Area 1
Number of interfaces in this area is 1
It is a NSSA area
Perform type-7/type-5 LSA translation
Area has no authentication
SPF algorithm executed 22 times
Area ranges are
Number of LSA 7. Checksum Sum 0x26D1D
Number of DCbhitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 0
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
!

router ospf 1
network 1.1.1.1 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @

Router B
interface Loopback@

ip address 2.2.2.2 255.255.255.255
!

interface Ethernet@

ip address 172.16.1.2 255.255.255.0
!

interface Seriall
bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!

router ospf 1

network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @
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rtrA#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, TA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
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c 1.1.1.1 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets

0 E2  156.26.32.0 [110/20] via 10.1.1.2, 00:07:28, Serialo/1

0 E2  156.26.33.0 [110/20] via 10.1.1.2, 00:07:28, Serialo/1
10.0.0.0/30 is subnetted, 3 subnets

0 E2  10.1.1.8 [110/20] via 10.1.1.2, 00:07:28, Serialo/1

c 10.1.1.0 is directly connected, Seriald/1

0IA  10.1.1.4 [110/128] via 10.1.1.2, 00:08:31, Seriald/1
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
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Router B

router ospf 1

network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area 0
default-information originate always
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rtrC#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopbackd
156.26.0.0/24 is subnetted, 2 subnets

R 156.26.32.0 [120/1] via 10.1.1.9, 00:00:10, Seriall

R 156.26.33.0 [120/1] via 10.1.1.9, 00:00:10, Seriall
10.0.0.0/30 is subnetted, 3 subnets

c 10.1.1.8 is directly connected, Seriall

0IA  10.1.1.0 [110/128] via 10.1.1.5, 00:08:58, Seriald
c 10.1.1.4 is directly connected, Seriald
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rtrA#show ip ospf interface ethernet 0/0
Ethernet0/0 is up, line protocol is up
Internet Address 172.16.1.1/24, Area 0
Process 1D 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State WAITING, Priority 1
No designated router on this network
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:04
Wait time before Designated router selection 00:00:34
Index 1/2, flood queue length ©
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 2
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is @
Suppress hello for @ neighbor(s)
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Router B

router ospf 1

network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area 0
default-information originate always
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Router A
router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 172.16.1.1 0.0.0.255 area @
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

Cc 1.1.1.1 is directly connected, Loopback@
156.26.0.0/24 is subnetted, 2 subnets

0 E2 166.26.32.0 [110/20] via 10.1.1.2, 00:02:25, Serial@/1

0 E2 156.26.33.0 [110/20] via 10.1.1.2, 00:02:25, Serial@/1
10.0.0.0/30 is subnetted, 3 subnets

0 E2 1.1.8 [110/20] via 10.1.1.2, 00:02:25, Serial@/1
c 10.1.1.0 is directly connected, Serial@/1
0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:02:25, Serial@/1

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 E2 1.1.1.1 [110/20] via 10.1.1.1, 00:04:14, Serial®
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets

0 E2 156.26.32.0 [110/20] via 10.1.1.6, 00:04:14, Seriall

0 E2 156.26.33.0 [110/20] via 10.1.1.6, 00:04:14, Serialil
10.0.0.0/30 is subnetted, 3 subnets

0 E2 10.1.1.8 [110/20] via 10.1.1.6, 00:04:14, Seriali

c 10.1.1.0 is directly connected, Serial®d

c 10.1.1.4 is directly connected, Serialil
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 172.16.1.2 to network 0.0.0.0
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/1

bandwidth 64

ip address 10.1.1.1 255.255.255.252
clock rate 64000

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area @

Router B
interface Loopbackd

ip address 2.2.2.2 255.255.255.255
!

interface Serialo

ip address 10.1.1.2 255.255.255.252
1

interface Seriall

ip address 10.1.1.5 255.255.255.252
clock rate 64000

1

router ospf 1

redistribute bgp 1 subnets
passive-interface Seriall

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area @
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/11] via 172.16.1.1, 16:23:59, Ethernet0@
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopback®
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto

10.0.0.0/30 is subnetted, 1 subnets
C 10.1.1.4 is directly connected, Seriall
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network 10.1.1.4 0.0.0.3 area @
!

router bgp 1

neighbor 10.1.1.6 remote-as 2

Router C

interface Loopbacko

ip address 3.3.3.3 255.255.255.255
!

interface Serialo

ip address 10.1.1.6 255.255.255.252
!

router bgp 2

network 3.3.3.3 mask 255.255.255.255
neighbor 10.1.1.5 remote-as 1

!

ip route 0.0.0.0 0.0.0.0 Seriald
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Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 E2 1.1.1.1 [110/20] via 10.1.1.5, 00:06:24, Serial@
3.0.0.0/24 is subnetted, 1 subnets

[ 3.3.3.0 is directly connected, Loopbacke
156.26.0.0/24 is subnetted, 2 subnets

R 156.26.32.0 [120/1] via 10.1.1.9, 00:00:18, Seriall

R 156.26.33.0 [120/1] via 10.1.1.9, 00:00:18, Seriall
10.0.0.0/30 is subnetted, 3 subnets

C 10.1.1.8 is directly connected, Serialt

0 IA 10.1.1.0 [110/128] via 10.1.1.5, 00:06:24, Serial@
C 10.1.1.4 is directly connected, Serial@
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Router B
router ospf 1

network 2.2.2.2 0.0.0.0 area 0

network 172.16.1.0 0.0.0.255 area 0
default-information originate always metric 15
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Router A
router ospf 1

network 172.16.1.0 0.0.0.255 area 0
network 10.1.0.0 0.0.255.255 area 1

Router B
router ospf 1

network 172.16.1.0 0.0.0.255 area 0
network 10.2.0.0 0.0.255.255 area 2

Area 1 Router
router ospf 1
network 10.1.0.0 0.0.255.255 area 1

Area 2 Router
router ospf 1
network 10.2.0.0 0.0.255.255 area 2
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rtrC#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR
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1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd
2.0.0.0/32 is subnetted, 1 subnets

9 2.2.2.2 (110/11] via 172.16.1.2, 00:10:27, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet0/o

0*E2 0.0.0.0/0 [110/1] via 172.16.1.2, 00:01:17, Ethernet0/0
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Router B
router ospf 1

area 1 nssa
network 10.1.1.0 0.0.0.3 area @
network 10.1.1.4 0.0.0.3 area 1

Router C
router ospf 1

area 1 nssa

redistribute rip subnets
network 10.1.1.4 0.0.0.3 area 1
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ip address 10.1.1.5 255.255.255.252
clockrate 64000

!
router eigrp 1

network 10.0.0.0

router ospf 1
network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @

Router C

interface Loopback@

description Simulate the network 3.3.3.0/30
ip address 3.3.3.1 255.255.255.252

1

interface Serial@

bandwidth 64

ip address 10.1.1.6 255.255.255.252

1

router eigrp 1
network 3.0.0.0
network 10.0.0.0
no auto-summary
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rtrC#show ip route

Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

U - per-user static route, o - ODR
Gateway of last resort is not set
1.0.0.0/32 is subnetted, 1 subnets

0 E2  1.1.1.1 [110/20] via 10.1.1.5, 00:06:24, Seriale
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets

R 156.26.32.0 [120/1] via 10.1.1.9, 00:00:18, Seriall

R 156.26.33.0 [120/1] via 10.1.1.9, 00:00:18, Seriall
10.0.0.0/30 is subnetted, 3 subnets

c 10.1.1.8 is directly connected, Seriall

0 IA  10.1.1.0 [110/128] via 10.1.1.5, 00:06:24, Seriald
c 10.1.1.4 is directly connected, Seriald
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
!

router ospf 1

network 1.1.1.1 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @

Router B
interface Loopback@

ip address 2.2.2.2 255.255.255.255
!

interface Etherneto

ip address 172.16.1.2 255.255.255.0
!

interface Seriall
bandwidth 64
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Area has no authentication
SPF algorithm executed 11 times
Area ranges are
Number of LSA 3. Checksum Sum 0x20790
Number of DCbitless LSA @
Number of indication LSA O
Number of DoNotAge LSA 0

Area 1
Number of interfaces in this area is 1
It is a NSSA area
Perform type-7/type-5 LSA translation
Area has no authentication
SPF algorithm executed 22 times
Area ranges are
Number of LSA 7. Checksum Sum 0x26D1D
Number of DCbitless LSA @
Number of indication LSA ©
Number of DoNotAge LSA 0
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rtrB#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
H Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) Cnt Num
[ 10.1.1.6 Sel 10 00:13:27 399 2394 0 4

rtrC#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
H Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) cnt Num
11 00:13:53 28 2280 0 6

o 10.1.1.5 Sed
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
2.2.2.2 1 FULL/

Dead Time
00:00:36

Address

10.1.1.2

Interface
Serialo/1
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rtré#show ip ospf
Routing Process "ospf 1" with ID 2.2.2.2
Supports only single TOS(T0S) routes
It is an area border and autonomous system boundary router
Redistributing External Routes from,
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 5. Checksum Sum 0x324D4
Number of DCbitless external LSA ©
Number of DoNotAge external LSA 0
Number of areas in this router is 2. 1 normal 0 stub 1 nssa
Area BACKBONE (0)
Number of interfaces in this area is 1
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rtrA#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 2] FULL/BDR 00:00:30 172.16.1.2 Etherneto/0

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
L 1 FULL/DR 00:00:38 172.16.1.41 Etherneto
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rtrB#show ip eigrp neighbors

IP-EIGRP neighbors for process 1

H  Address Interface Hold Uptime  SRTT
(sec) (ms)

0 10.1.1.6 set 11 00:25:42 308

RTO Q Seq
cnt Num
2280 0 4
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
0 E2 1.1.1.1 [110/20] via 10.1.1.1, 00:03:55, Serial®
2.0.0.0/32 is subnetted, 1 subnets
c 2.2.2.2 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets
0 N2  156.26.32.0 [110/20] via 10.1.1.6, 00:03:55, Seriall
O N2  156.26.33.0 [110/20] via 10.1.1.6, 00:03:55, Seriall
10.0.0.0/30 is subnetted, 3 subnets
10.1.1.8 [110/20] via 10.1.1.6, 00:03:55, Seriali
c 10.1.1.0 is directly connected, Serial®
10.1.1.4 is directly connected, Seriall
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Router A

router ospf 1

passive-interface Seriall/0
passive-interface Seriall/1
passive-interface Seriali/2
passive-interface Seriall/3
passive-interface Seriall/4
network 10.1.0.0 0.0.255.255 area @
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router ospf 1

passive-interface default

no passive-interface Seriale/1
network 10.1.0.0 0.0.255.255 area @
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i - I8-Is, L1 - IS-IS level-1, L2 - IS-IS level-2, * -

U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/11] via 172.16.1.1, 16:23:59, Ethernet0@
2.0.0.0/32 is subnetted, 1 subnets

C 2.2.2.2 is directly connected, Loopback®
172.16.0.0/24 is subnetted, 1 subnets

C 172.16.1.0 is directly connected, Ethernet0®

10.0.0.0/30 is subnetted, 1 subnets
Cc 10.1.1.4 is directly connected, Serialt

candidate default
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rtrA#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 56/58/60 ms

rtrC#ping 1.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 56/57/60 ms
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rtrB#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP





OEBPS/Image00559.jpg
10.1.1.2/30
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

1
router ospf 1

redistribute connected subnets
network 10.1.1.0 0.0.0.3 area 0

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Seriale

ip address 10.1.1.2 255.255.255.252

interface Seriall

ip address 10.1.1.5 255.255.255.252
lockrate 64000
!
router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 10.1

Router C
interface Loopback@

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
1

interface Serialil

ip address 10.1.1.10 255.255.255.252
clockrate 64000

1

router ospf 1

redistribute rip subnets

network 10.1.1.4 0.0.0.3 area 1

!
router rip

version 2

passive-interface Serial@

network 10.0.0.0

Router D
interface Loopbacke
ip address 156.26.32.1 255.255.255.0

interface Loopback1
ip address 156.26.33.1 255.255.255.0
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Router B

router ospf 1

network 2.2.2.2 0.0.0.0 area 0

network 172.16.1.0 0.0.0.255 area 0
default-information originate always metric-type 1
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Router A

interface Loopback@

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!
router ospf 1

network 10.1.1.0 0.0.0.3 area 0

Router B
interface Loopbacke
ip address 2.2.2.2 255.255.255.255
!
interface Seriale

ip address 10.1.1.2 255.255.255.252
!

interface Serial 1

ip address 10.1.1.5 255.255.255.252
!

router eigrp 1

network 10.0.0.0

!
router ospf 1

network 10.1.1.0 0.0.0.3 area @

Router C

interface Loopback@

ip address 3.3.3.3 255.255.255.255
!

interface Loopbacki

ip address 5.5.5.5 255.0.0.0

!

interface Loopback2

ip address 6.6.6.6 255.240.0.0

!

interface Loopback3

ip address 145.5.5.5 255.255.0.0

!
interface Loopback4

ip address 146.6.6.6 255.255.240.0
!
interface Loopback5

ip address 205.5.5.5 255.255.255.0
!
interface Loopbacké

ip address 206.6.6.6 255.255.255.240
!
interface Serial@

ip address 10.1.1.6 255.255.255.252
!
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 172.16.1.2 to network 0.0.0.0

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd
2.0.0.0/32 is subnetted, 1 subnets

) 2.2.2.2 [110/11] via 172.16.1.2, 00:10:27, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernete/e

0*E2 0.0.0.0/0 [110/1] via 172.16.1.2, 00:01:17, Etherneto/o

rtrA#show ip route 0.0.0.0

Routing entry for 0.0.0.0/0, supernet
Known via “ospf 1", distance 110, metric 1, candidate default path
Tag 1, ‘type extern 2, forward metric 10
Redistributing via ospf 1
Last update from 172.16.1.2 on Ethernet0/0, 00:
Routing Descriptor Blocks
*172.16.1.2, from 2.2.2.2, 00:00:09 ago, via Ethernet0/0

Route metric is 1, traffic share count is 1

109 ago
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router eigrp 1
network 5.0.0.
network 6.0.0
network 10.0.0.0
network 145.5.0
network 146.6.0.
network 205.5.5
network 206.6.6.
no auto-summary
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

[ 1.1.1.1 is directly connected, Loopback@
156.26.0.0/24 is subnetted, 2 subnets

0 E2 156.26.32.0 [110/20] via 10.1.1.2, 00:02:25, Serial@/1

0 E2 156.26.33.0 [110/20] via 10.1.1.2, 00:02:25, Serial0@/1
10.0.0.0/30 is subnetted, 3 subnets

0 E2 10.1.1.8 [110/20] via 10.1.1.2, 00:02:25, Serial@/1

c 10.1.1.0 is directly connected, Serial@/1

0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:02:25, Serial@/1

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 E2 1.1.1.1 [110/20] via 10.1.1.1, 00:04:14, Serial0
2.0.0.0/32 is subnetted, 1 subnets

[ 2.2.2.2 is directly connected, Loopback@
156.26.0.0/24 is subnetted, 2 subnets

0 E2 156.26.32.0 [110/20] via 10.1.1.6, 00:04:14, Seriall

0 E2 156.26.33.0 [110/20] via 10.1.1.6, 00:04:14, Seriall

.0/30 is subnetted, 3 subnets

0 E2 10.1.1.8 [110/20] via 10.1.1.6, 00:04:14, Seriall

c 10.1.1.0 is directly connected, Serial®@

4 10.1.1.4 is directly connected, Seriall
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rtrB#show ip ospf interface
Loopbacko is up, line protocol is up
Internet Address 2.2.2.2/32, Area 2
Process ID 1, Router ID 2.2.2.2, Network Type LOOPBACK, Cost: 1
Loopback interface is treated as a stub Host
Seriale/1 is up, line protocol is up
Internet Address 10.1.1.2/30, Area 0
Process ID 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:02
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for @ neighbor (s)
serial1/@ is up, line protocol is up
Internet Address 10.1.1.5/30, Area 0
Process ID 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
No Hellos (Passive interface)
Neighbor Count is 0, Adjacent neighbor count is @
Suppress hello for 0 neighbor(s)
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!

interface Seriale/e

ip address 10.1.1.9 255.255.255.252
!

router rip

version 2

network 10.0.0.0

network 156.26.0.0

no auto-summary
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 172.16.1.2 to network 0.0.0.0

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd
2.0.0.0/32 is subnetted, 1 subnets

) 2.2.2.2 [110/11] via 172.16.1.2, 00:02:09, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernetd/o

0*E1 0.0.0.0/0 [110/11] via 172.16.1.2, 00:00:22, Etherneto/@

rtrA#show ip route 0.0.0.0

Routing entry for 0.0.0.0/0, supernet
Known via “ospf 1", distance 110, metric 11, candidate default path
Tag 1, type extern
Redistributing via ospf 1
Last update from 172.16.1.2 on Ethernet0/0, 00:
Routing Descriptor Blocks
* 172.16.1.2, from 2.2.2.2, 00:00:57 ago, via Ethernet@/0

Route metric is 11, traffic share count is 1
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Router B
router ospf 1

network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area 0
default-information originate
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router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0
neighbor 10.1.1.2 poll-interval 90
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:30 172.16.1.2 Etherneto/0

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
1.1.1.1 1 FULL/DR 00:00:38 17246 1.1 Etherneto
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rtrA#show ip ospf neighbor detail

Neighbor 2.2.2.2, interface address 10.1.1.2
In the area 0 via interface Seriald/0
Neighbor priority is 0, State is FULL, 17 state changes
DR is 10.1.1.2 BDR is 10.1.1.1
Poll interval 90
Options 2
Dead timer due in 00:01:31
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Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®d
2.0.0.0/32 is subnetted, 1 subnets
0 2.2.2.2 [110/11] via 172.16.1.2, 00:05:30, Ethernet0/0

172.16.0.0/24 is subnetted, 1 subnets
C 172.16.1.0 is directly connected, Ethernet@/0
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interface Loopbacke

ip address 2.2.2.2 255.255.255.255
1

interface Seriale

ip address 10.1.1.2 255.255.255.252
no ip directed-broadcast
encapsulation frame-relay

no ip mroute-cache

frame-relay lmi-type ansi

1

router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area 0
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rtrA#show ip route

Codes:

(I
D -

N1
E1

i -

u

connected, § - static, I

- OSPF external type 1, E2

ODR

- IGRP, R - RIP, M - mobile, B - BGP
EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
- OSPF NSSA external type 1, N2 -

OSPF NSSA external type 2

- OSPF external type 2, E -
Is-I1S, L1 - IS-IS level-1, L2 - IS-IS level-2, * -
- per-user static route, o -

EGP
candidate default





OEBPS/Image00534.jpg
rtrA#show ip ospf neighbor detail
Neighbor 2.2.2.2, interface address 10.1.1.2

In the area 0 via interface Seriald/@

Neighbor priority is 1, State is FULL, 16 state changes

DR is 10.1.1.2 BDR is 10.1.1.1

Poll interval 60

Options 2

Dead timer due in 00:01:42
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rtrB#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 0.0.0.0 to network 0.0.0.0

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/11] via 172.16.1.1, 00:09:15, Ethernet0
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopbackd
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto
10.0.0.0/30 is subnetted, 1 subnets

c 10.1.1.4 is directly connected, Seriall

S*  0.0.0.0/0 is directly connected, Seriall
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Router B
ip route 0.0.0.0 0.0.0.0 Seriali
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rtrA#show ip route

Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - IS-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

U - per-user static route, o - ODR

Gateway of last resort is 172.16.1.2 to network 0.0.0.0
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
1

interface Seriale/@

bandwidth 64

ip address 10.1.1.1 255.255.255.252
1
interface Seriale/1

bandwidth 64

ip address 10.1.1.5 255.255.255.252
ip ospf network point-to-multipoint
clockrate 64000

router ospf 1

network 1.1.1.1 0.0.0.0 area 1

network 10.1.1.0 0.0.0.3 area @

network 10.1.1.4 0.0.0.3 area 0

neighbor 10.1.1.6 database-filter all out

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
]

interface Seriale

ip address 10.1.1.6 255.255.255.252
bandwidth 64

ip ospf network point-to-multipoint
!
interface Seriall

bandwidth 64

ip address 10.1.1.2 255.255.255.252
clockrate 64000
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/e

bandwidth 64

ip address 10.1.1.1 255.255.255.252
encapsulation frame-relay
frame-relay lmi-type ansi

!

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0
neighbor 10.1.1.2

Router B





OEBPS/Image00290.jpg
interface Ethernet@/o

ip address 172.16.1.1 255.255.255.0
1
router ospf 1

network 1.1.1.1 0.0.0.0 area @
network 172.16.1.0 0.0.0.255 area 0

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Etherneto

ip address 172.16.1.2 255.255.255.0
!

interface Serialil
bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

1

router ospf 1

network 2.2.2.2 0.0.0.0 area @
network 172.16.1.0 0.0.0.255 area @
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router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area @
network 10.1.1.4 0.0.0.3 area 0
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Router A
interface Loopback@®
ip address 1.1.1.1 255.255.255.255
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rtrA#show ip ospf neighbor detail
Neighbor 2.2.2.2, interface address 10.1.1.2
In the area 0 via interface Seriald/o
Neighbor priority is 1, State is FULL, 6 state changes
DR is ©.0.0.0 BDR is 0.0.0.0
Options 2
Dead timer due in 00:00:33
Neighbor 2.2.2.2, interface address 10.1.1.6
In the area © via interface Seriald/1
Neighbor priority is 1, State is FULL, 6 state changes
Database-filter all out
DR is ©.0.0.0 BDR is 0.0.0.0
Options 2
Dead timer due in 00:01:55
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/11] via 172.16.1.1, 16:23:59, Ethernet0@
2.0.0.0/32 is subnetted, 1 subnets

C 2.2.2.2 is directly connected, Loopback@
172.16.0.0/24 is subnetted, 1 subnets

C 172.16.1.0 is directly connected, Ethernet0@

10.0.0.0/30 is subnetted, 1 subnets
Cc 10.1.1.4 is directly connected, Seriall
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rtrA#show ip ospf interface
Ethernet@/@ is up, line protocol is up
Internet Address 172.16.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 1.1.1.1, Interface address 172.16.1.1
Backup Designated router (ID) 2.2.2.2, Interface address 172.16.1.2
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5§
Hello due in 00:00:02
Index 1/2, flood queue length @
Next @x@(0)/0x0(0)
Last flood scan length is 2, maximum is 2
Last flood scan time is O msec, maximum is @ msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2 (Backup Designated Router)
Suppress hello for @ neighbor(s)
Loopback® is up, line protocol is up
Internet Address 1.1.1.1/32, Area 1
Process ID 1, Router ID 1.1.1.1, Network Type LOOPBACK, Cost: 1
Loopback interface is treated as a stub Host

rtrB#show ip ospf interface
Ethernet® is up, line protocol is up
Internet Address 172.16.1.2/24, Area 0
Process ID 1, Router ID 2.2.2.2, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 1.1.1.1, Interface address 172.16.1.1
Backup Designated router (ID) 2.2.2.2, Interface address 172.16.1.2
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:00
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1 (Designated Router)
Suppress hello for @ neighbor(s)
Loopback@ is up, line protocol is up
Internet Address 2.2.2.2/32, Area 2
Process ID 1, Router ID 2.2.2.2, Network Type LOOPBACK, Cost: 1
Loopback interface is treated as a stub Host
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Router B

router ospf 1

network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area 0
default-information originate always
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rtrA#conf t

Enter configuration commands, one per line. End with CNTL/Z.

rtrA(config)#int e@/0@

rtrA(config-if)#ip add 172.16.1.3 255.255.255.0

rtrA(config-if)#°Z

rtra#

05:23:52: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on Ethernet@/@ from FULL to DOW

N, Neighbor Down: Interface down or detached
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1.1.1.1/32
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 172.16.1.2 to network 0.0.0.0

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/11] via 172.16.1.2, 00:10:27, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto/@

0*E2 0.0.0.0/0 [110/1] via 172.16.1.2, 00:01:17, Ethernet0/0
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
!

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 172.16.1.1 0.0.0.0 area ©

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255
1

interface Etherneto

ip address 172.16.1.2 255.255.255.0
router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 172.16.1.2 0.0.0.0 area 0
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rtrA#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 2] FULL/BDR 00:00:30 172.16.1.2 Etherneto/0

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
L 1 FULL/DR 00:00:38 172.16.1.41 Etherneto
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
!
router ospf 1

network 1.1.1.1 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @

Router B
interface Loopback@
ip address 2.2.2.2 255.255.255.255
!
interface Etherneto

ip address 172.16.1.2 255.255.255.0
!

interface Seriall
bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!
router ospf 1

network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255

!
interface Seriale/@

bandwidth 64

ip address 10.1.1.1 255.255.255.252
encapsulation frame-relay

frame-relay map ip 10.1.1.2 101 broadcast
no frame-relay inverse-arp
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frame-relay lmi-type ansi
'

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0

Router B

interface Loopbackd

ip address 2.2.2.2 255.255.255.255
!

interface Serialo

ip address 10.1.1.2 255.255.255.252
encapsulation frame-relay

bandwidth 64

frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay inverse-arp
frame-relay lmi-type ansi

!

router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area @
neighbor 10.1.1.1 priority 1
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rtrA#clear ip ospf process
Reset ALL OSPF processes? [no]: y
rtrA#
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1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd
2.0.0.0/32 is subnetted, 1 subnets

o 2.2.2.2 [110/11] via 172.16.1.2, 00:10:27, Ethernetd/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernetd/e

0*E2 0.0.0.0/0 [110/1] via 172.16.1.2, 00:01:17, Ethernet0/0
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/DR 00:01:45  10.1.1.2 serialo/o

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 FULL/BDR 00:01:44  10.1.1.1 Serialo
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:30 172.16.1.2 Etherneto/0

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
1.1.1.1 1 FULL/DR 00:00:38 172:16 1.4 Etherneto
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:01:45  10.1.1.2 serialo/o

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 FULL/DR 00:01:37  10.1.1.1 Serialo
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Ethernet0/0

ip address 172.16.1.1 255.255.255.0
!
router ospf 1

network 1.1.1.1 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @

Router B
interface Loopback@
ip address 2.2.2.2 255.255.255.255
!
interface Etherneto

ip address 172.16.1.2 255.255.255.0
1

interface Seriall
bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!
router ospf 1

network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @
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Router B

router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area 0
neighbor 10.1.1.1 priority 2
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rtrA#show ip ospf interface loopbacke
Loopbacko is up, line protocol is up
Internet Address 1.1.1.1/32, Area @
Process ID 1, Router ID 1.1.1.1, Network Type LOOPBACK, Cost: 1
Loopback interface is treated as a stub Host
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network 10.1.1.4 0.0.0.3 area 1
network 172.16.1.0 0.0.0.255 area @

Router C
interface Loopback@

ip address 3.3.3.3 255.255.255.255
!

interface Serial@

ip address 10.1.1.6 255.255.255.252
!

router ospf 1

network 3.3.3.3 0.0.0.0 area 1
network 10.1.1.4 0.0.0.3 area 1
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no ip address

encapsulation frame-relay
frame-relay lmi-type ansi

1

interface Serial@/@.1 point-to-point
ip address 10.1.1.1 255.255.255.252
frame-relay interface-dlci 101

1

interface Serial@/0.2 point-to-point
ip address 10.1.1.5 255.255.255.252
frame-relay interface-dlci 102

!

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 0

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Seriale

ip address 10.1.1.2 255.255.255.252
encapsulation frame-relay
frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay inverse-arp
frame-relay lmi-type ansi

1

router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area 0
neighbor 10.1.1.1

Router C

interface Loopback@

ip address 2.2.2.2 255.255.255.255
1

interface Etherneto

ip address 172.16.1.2 255.255.255.0
!

interface Seriale

ip address 10.1.1.2 255.255.255.252
encapsulation frame-relay
frame-relay map ip 10.1.1.1 120 broadcast
no frame-relay inverse-arp
frame-relay lmi-type ansi

!
router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area 0
neighbor 10.1.1.1
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Ethernet0/0

ip address 172.16.1.1 255.255.255.0
!

router ospf 1

network 1.1.1.1 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Ethernet@

ip address 172.16.1.2 255.255.255.0
!

interface Serialil

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!
router ospf 1
network 2.2.2.2 0.0.0.0 area 0
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rtrA(config-router)#neighbor 10.1.1.2
OSPF: Neighbor command is allowed only on NBMA and point-to-multipoint networks
rtrA(config-router)#
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255

!

interface Serialo/@

bandwidth 64

ip address 10.1.1.1 255.255.255.248
encapsulation frame-relay

frame-relay map ip 10.1.1.2 101 broadcast
frame-relay map ip 10.1.1.3 102 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

1

router ospf 1

network 1.1.1.1 0.0.0.0 area 1

network 10.1.1.0 0.0.0.7 area 0

Router B
interface Loopbacko

ip address 2.2.2.2 255.255.255.255
!

interface Seriale

ip address 10.1.1.2 255.255.255.248
encapsulation frame-relay

frame-relay map ip 10.1.1.1 110 broadcast
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbacke
2.0.0.0/32 is subnetted, 1 subnets
o 2.2.2.2 [110/11] via 172.16.1.2, 00:49:20, Ethernet0/0

3.0.0.0/32 is subnetted, 1 subnets

0 IA  3.3.3.3 [110/75] via 172.16.1.2, 00:49:20, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto/@
10.0.0.0/30 is subnetted, 1 subnets
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rtrA#ping 2.2.2.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms
rtrA#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/6/8 ms
rtrB#ping 1.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
rtrB#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/8/12 ms
rtrC#ping 1.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms
rtrC#ping 2.2.2.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/9/12 ms
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 d FULL/BDR 00:00:30 172.16.1.2 Etherneto/0

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
N R 1 FULL/DR 00:00:38 ir2.16.1.1 Etherneto
3.3.8.3 1 FULL/ - 00:00:38 10.1.1.6 Serialit

rtrC#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
225222 1 FULL/ - 00:00:34 10.1.1.5 Serial@
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
1

interface Seriale/e@
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rtrA#show frame-relay map

Serial@/@ (up): ip 10.1.1.2 dlci 101(0x65,0x1850), static,
broadcast,
CISCO, status defined, active

Serial@/@ (up): ip 10.1.1.3 dlci 102(0x66,0x1860), static,
broadcast,
CISCO, status defined, active
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0 IA 1.1.1.1 [110/75] via 10.1.1.5, 01:07:11, Serial@.
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rtrA#show ip ospf interface s0/0.1
Seriale/0.1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area @
Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 48
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit §
Hello due in 00:00:18
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor(s)

rtrB#show ip ospf interface so
serial® is up, line protocol is up
Internet Address 10.1.1.2/30, Area @
Process ID 1, Router ID 2.2.2.2, Network Type NON_BROADCAST, Cost: 64
Transmit Delay is 1 sec, State DR, Priority
Designated Router (ID) 2.2.2.2, Interface address 10.1.1.2
Backup Designated router (ID) 1.1.1.1, Interface address 10.1.1.1
Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5
Hello due in 00:00:04
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1 (Backup Designated Router)
Suppress hello for @ neighbor(s)
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0 IA 10.1.1.4 [110/74] via 172.16.1.2, 00:49:20, Ethernet0/0@

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/11] via 172.16.1.1, 01:06:18, Ethernet0@
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopback®
3.0.0.0/32 is subnetted, 1 subnets

0 3.3.3.3 [110/65] via 10.1.1.6, 01:06:48, Seriall
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet@
10.0.0.0/30 is subnetted, 1 subnets

c 10.1.1.4 is directly connected, Serialil

rtrC#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 IA 1.1.1.1 [110/75] via 10.1.1.5, 01:07:11, Serial@
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/65] via 10.1.1.5, 01:07:22, Serial@
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®
172.16.0.0/24 is subnetted, 1 subnets

0 IA 172.16.1.0 [110/74] via 10.1.1.5, 01:07:41, Serial0@
10.0.0.0/30 is subnetted, 1 subnets

c 10.1.1.4 is directly connected, Serial®d
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rtrB#show ip ospf interface e@
Ethernet® is up, line protocol is up
Internet Address 172.16.1.2/24, Area 0
Process 1D 1, Router ID 2.2.2.2, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 1.1.1.1, Interface address 172.16.1.1
Backup Designated router (ID) 2.2.2.2, Interface address 172.16.1.2
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:07
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1 (Designated Router)
Suppress hello for @ neighbor(s)






OEBPS/Image00515.jpg
rtrA#show ip ospf neighbor
<no output>
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no frame-relay inverse-arp
frame-relay lmi-type ansi

!
router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.7 area 0

Router C
interface Loopbacko

ip address 3.3.3.3 255.255.255.255
!

interface Seriale
ip address 10.1.1.3 255.255.255.248
encapsulation frame-relay

frame-relay map ip 10.1.1.1 120 broadcast
no frame-relay inverse-arp

!
router ospf 1

network 3.3.3.3 0.0.0.0 area 3

network 10.1.1.0 0.0.0.7 area 0
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rtrC#show ip ospf interface serial @
Seriale is up, line protocol is up
Internet Address 10.1.1.6/30, Area 1
Process 1D 1, Router ID 3.3.3.3, Network Type POINT_TO_POINT, Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:00
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor(s)
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rtrA#debug ip ospf events
OSPF events debugging is on

rtrA#
00:16
00:16

00:16:
00:16:
00:16:

118:
:18:
52:
52:
52:

OSPF:
OSPF:
OSPF:
OSPF:

Dead

Rcv hello from 2.2.2.2 area @ from Serial@/0.1 10.1.1.2
Mismatched hello parameters from 10.1.1.2
Rcv hello from 3.3.3.3 area @ from Serial@/0.2 10.1.1.6
Mismatched hello parameters from 10.1.1.6

R 120 C 40, Hello R 30 C 10






OEBPS/Image00748.jpg
rtrA#ping 2.2.2.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms

rtrA#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
rtrB#ping 1.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/6/8 ms
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0 3.3.83.8 [110/65] via 10.1.1.3, 00:21:20, Serial®@
172.16.0.0/24 is subnetted, 1 subnets
c 10.1.1.0 is directly connected, Serial®

T ———————

rtrC#show ip route

0 IA

0 IA

c

c

o i A%
2.0.0.0/32
2.2.2.2
3.0.0.0/32
3.3.8.3

10.0.0.0/29 is subnetted,

[110/65] via 10.1.1.1, 00:22:18, Serial@
is subnetted, 1 subnets

[110/65] via 10.1.1.2, 00:22:19, Serial@
is subnetted, 1 subnets

is directly connected, Loopback®

1 subnets

10.1.1.0 is directly connected, Serial@

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR
Gateway of last resort is not set
1.0.0.0/32 is subnetted, 1 subnets

rtrA#ping 2.2.2.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:
i

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms

rtrA#ping 3.3.3.3

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:
[RRER

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms

rtrB#ping 1.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max

4/4/8 ms

rtrB#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/8/8 ms

rtrc#ping 1.1.1.1
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Router B

interface Serialo

ip address 10.1.1.2 255.255.255.248
encapsulation frame-relay

ip ospf network broadcast

ip ospf priority 0

frame-relay map ip 10.1.1.1 110 broadcast
frame-relay map ip 10.1.1.3 110 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

Router C
interface Serialo

ip address 10.1.1.3 255.255.255.248
encapsulation frame-relay
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Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms

rtrC#ping 2.2.2.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/9/12 ms
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ip ospf network broadcast
ip ospf priority 0

frame-relay map ip 10.1.1.1 120 broadcast
frame-relay map ip 10.1.1.2 120 broadcast
no frame-relay inverse-arp
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rtrB#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is @ percent (0/5)
rtrc#ping 1.1.1.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds:
[RRER]

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms

rtrC#ping 2.2.2.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Success rate is @ percent (0/5)
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.3.3 © FULL/DROTHER  00:01:49  10.1.1.3 serialo/o
2.2.2.2 © FULL/DROTHER  00:01:58  10.1.1.2 serialo/o

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 FULL/DR 00:01:52  10.1.1.1 serialo

rtrCéshow ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
Tt 1 FULL/DR 00:01:32  10.1.1.1 serialo

rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd
2.0.0.0/32 is subnetted, 1 subnets

0 IA  2.2.2.2 [110/49] via 10.1.1.2, 00:20:27, Serial0/0
3.0.0.0/32 is subnetted, 1 subnets

0 3.8.3.3 [110/49] via 10.1.1.8, 00:20:27, Serialo/e
10.0.0.0/29 is subnetted, 1 subnets
c 10.1.1.0 is directly connected, Seriald/0

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-18, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 IA  1.1.1.1 [110/65] via 10.1.1.1, 00:21:19, Seriale
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopbacko
3.0.0.0/32 is subnetted, 1 subnets
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0 IA 3.3.3.3 [110/65] via 10.1.1.3, 00:03:23, Serial@
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rtrC#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 IA 1.1.1.1 [110/1673] via 10.1.1.5, 00:02:04, Serial®
2.0.0.0/32 is subnetted, 1 subnets

0IA  2.2.2.2 [110/1563] via 10.1.1.5, 00:02:05, Seriald
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®
172.16.0.0/24 is subnetted, 1 subnets

0 IA 172.16.1.0 [110/1672] via 10.1.1.5, 00:02:05, Seriald
10.0.0.0/30 is subnetted, 1 subnets

c 10.1.1.4 is directly connected, Seriald
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Router B
router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area @
neighbor 10.1.1.1 cost 10
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frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay inverse-arp
frame-relay lmi-type ansi

Router C
interface Serialo

bandwidth 64

ip address 10.1.1.3 255.255.255.248
encapsulation frame-relay

ip ospf network point-to-point

ip ospf hello-interval 30

no ip mroute-cache

frame-relay map ip 10.1.1.1 120 broadcast
no frame-relay inverse-arp
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rtrB#show interfaces serial 1
Seriall is up, line protocol is up
Hardware is HD64570
Internet address is 10.1.1.5/30
MTU 1500 bytes, BW 64 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
Last input 00:00:08, output 00:00:09, output hang never
Last clearing of "show interface’ counters never
Input queue: ©/75/0 (size/max/drops); Total output drops: O
Queueing strategy: weighted fair
Output queue: 0/1000/64/0 (size/max total/threshold/drops)
Conversations 0/1/256 (active/max active/max total)
Reserved Conversations 0/0 (allocated/max allocated
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, @ packets/sec
2599 packets input, 171490 bytes, 0 no buffer
Received 1359 broadcasts, @ runts, @ giants, @ throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, @ abort
2630 packets output, 176116 bytes, 0 underruns
 output errors, @ collisions, 1 interface resets
© output buffer failures, @ output buffers swapped out
2 carrier transitions
DCD=up DSR=up DTR=up RTS=up CTS=up
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rtrB#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - Is-IS, L1 - IS-TS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set
1.0.0.0/32 is subnetted, 1 subnets

0 IA  1.1.1.1 [110/11] via 10.1.1.1, 00:01:49, Seriale
2.0.0.0/32 is subnetted, 1 subnets





OEBPS/Image00767.jpg
rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.3.3 1 FULL/ - 00:01:39  10.1.1.3 serialo/o
2.2.2.2 1 FULL/ - 00:01:58  10.1.1.2 Serialo/0
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encapsulation frame-relay

no ip mroute-cache

no fair-queue

clockrate 2015232

frame-relay lmi-type ansi

frame-relay intf-type dce

frame-relay route 101 interface Serialil/1 110
frame-relay route 102 interface Seriall/2 120
frame-relay route 103 interface Seriall/3 130
!

interface Seriall/1

no ip address

no ip directed-broadcast

encapsulation frame-relay

clockrate 2015232

frame-relay lmi-type ansi

frame-relay intf-type dce

frame-relay route 110 interface Seriall/Q 101
frame-relay route 112 interface Seriall/2 121
frame-relay route 113 interface Seriall/3 131

Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
1
interface Seriale/@

bandwidth 2048

ip address 10.1.1.1 255.255.255.252
encapsulation frame-relay

ip ospf network point-to-multipoint
frame-relay map ip 10.1.1.2 101 broadcast
no frame-relay inverse-arp
frame-relay lmi-type ansi

!

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0

Router B
interface Loopbacke
ip address 2.2.2.2 255.255.255.255
!
interface Serial@
bandwidth 2048
ip address 10.1.1.2 255.255.255.252
encapsulation frame-relay
ip ospf network point-to-multipoint
frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay inverse-arp
frame-relay lmi-type ansi
1
router ospf 1
network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area 0
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rtrA#debug ip ospf events
OSPF events debugging is on
rtra#

23:
23:
23:
23:
23:
23:

42:
42:
42:
a2:
a2:
42:

12:
12:
12:
16:
16:
16:

OSPF:
OSPF:
OSPF:
OSPF:
OSPF:
OSPF:

Rev hello from 3.3.3.3 area 0 from Serialo/@ 10.1.1.3
Mismatched hello parameters from 10.1.1.3

Dead R 40 C 120, Hello R 10 C 30

Rev hello from 2.2.2.2 area 0 from Seriald/@ 10.1.1.2
Mismatched hello parameters from 10.1.1.2

Dead R 40 C 120, Hello R 10 C 30
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

0 IA

o

1.0.0.0/32 is subnetted, 1 subnets

1.1.1.1 [110/49] via 10.1.1.1, 00:22:11, Seriald
2.0.0.0/32 is subnetted, 1 subnets

2.2.2.2 is directly connected, Loopbacke
172.16.0.0/24 is subnetted, 1 subnets

172.16.1.0 is directly connected, Ethernetd
10.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

10.1.1.0/30 is directly connected, Serial®

10.1.1.1/32 [110/10] via 10.1.1.1, 00:22:11, Seriald
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Router B

interface Seriale

ip address 10.1.1.2 255.255.255.248
encapsulation frame-relay

ip ospf network point-to-point

ip ospf hello-interval 30
bandwidth 64
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rtrC(config-router)#auto-cost reference-bandwidth 500
% OSPF: Reference bandwidth is changed.
Please ensure reference bandwidth is consistent across all routers.
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Router A
router ospf 1

auto-cost reference-bandwidth 500
network 1.1.1.1 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area 0

Router B
router ospf 1

auto-cost reference-bandwidth 500
network 2.2.2.2 0.0.0.0 area 0
network 10.1.1.4 3 area 1
network 172.16.1.0 0.0.0.255 area 0

Router C

router ospf 1

auto-cost reference-bandwidth 500
network 3.3.3.3 0.0.0.0 area 1
network 10.1.1.4 0.0.0.3 area 1
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Internet Address 10.1.1.6/30, Area 1

Process ID 1, Router ID 3.3.3.3, Network Type POINT_TO_POINT, Cost: 7812

Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:01

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2

Suppress hello for @ neighbor(s)
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o

2.2.2.2 is directly connected, Loopback@
172.16.0.0/24 is subnetted, 1 subnets

172.16.1.0 is directly connected, Ethernet®
10.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

10.1.1.0/30 is directly connected, Seriald

10.1.1.1/32 [110/10] via 10.1.1.1, 00:01:49, Serialo
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rtrA#show ip ospf interface ethernet 0/0
Ethernet®/0@ is up, line protocol is up
Internet Address 172.16.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 50
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 1.1.1.1, Interface address 172.16.1.1
Backup Designated router (ID) 2.2.2.2, Interface address 172.16.1.2
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:03
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2 (Backup Designated Router)
Suppress hello for @ neighbor(s)

rtrA#show ip ospf interface loopback 0

Loopback® is up, line protocol is up
Internet Address 1.1.1.1/32, Area @
Process ID 1, Router ID 1.1.1.1, Network Type LOOPBACK, Cost: 1
Loopback interface is treated as a stub Host

rtrC#show ip ospf interface serial @
Serial® is up, line protocol is up
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rtrA#show ip ospf neighbor
(no output)
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Router A

interface Seriale/@

bandwidth 64

ip address 10.1.1.1 255.255.255.248
encapsulation frame-relay
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Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:18

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1

Suppress hello for 0 neighbor (s)

rtrC#show ip ospf interface serial 0
serial0 is up, line protocol is up
Internet Address 10.1.1.3/29, Area 0
Process ID 1, Router ID 3.3.3.3, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:14
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for @ neighbor(s)
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Frame Switch
hostname frame-relay
1
frame-relay switching
!
interface Seriall/e
no ip address
no ip directed-broadcast
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rtrA#show ip ospf neighbor
(no neighbors)
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Router B
interface Seriall

bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

Router C
interface Serialo

bandwidth 64

ip address 10.1.1.6 255.255.255.252
no ip directed-broadcast
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Router A

interface Serialo/o

no ip address

encapsulation frame-relay
frame-relay mi-type ansi

1

interface Serialo/0.1 point-to-point
ip address 10.1.1.1 255.255.255.252
ip ospf hello-interval 30
frame-relay interface-dlci 101

!

interface Serial0/0.2 point-to-point
ip address 10.1.1.5 255.255.255.252
ip ospf hello-interval 30
frame-relay interface-dlci 102
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ip ospf network point-to-multipoint
frame-relay map ip 10.1.1.2 101 broadcast
frame-relay map ip 10.1.1.3 102 broadcast
no frame-relay inverse-arp
frame-relay Imi-type ansi

Router B
interface Seriale

bandwidth 64

ip address 10.1.1.2 255.255.255.248
encapsulation frame-relay

ip ospf network point-to-point
frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay inverse-arp

frame-relay Imi-type ansi

Router C
interface Seriale

bandwidth 64

ip address 10.1.1.3 255.255.255.248
encapsulation frame-relay

ip ospf network point-to-point
frame-relay map ip 10.1.1.1 120 broadcast
no frame-relay inverse-arp
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rtrB#show interfaces serial 1
Seriall is up, line protocol is up
Hardware is HD64570
Internet address is 10.1.1.5/30
MTU 1500 bytes, BW 1544 Kbit, DLY 20000 usec, rely 255/255, load 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
Last input 00:00:07, output 00:00:08, output hang never
Last clearing of "show interface’ counters never
Input queue: ©/75/0 (size/max/drops); Total output drops: O
Queueing strategy: weighted fair
Output queue: 0/1000/64/0 (size/max total/threshold/drops)
Conversations 0/1/256 (active/max active/max total)
Reserved Conversations 0/0 (allocated/max allocated
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, @ packets/sec
2559 packets input, 168890 bytes, 0 no buffer
Received 1338 broadcasts, @ runts, @ giants, @ throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, @ abort
2589 packets output, 173462 bytes, 0 underruns
 output errors, @ collisions, 1 interface resets
© output buffer failures, @ output buffers swapped out
2 carrier transitions
DCD=up DSR=up DTR=up RTS=up CTS=up
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:01:58  10.1.1.2 Seriale/o.1
3.3.3.3 0 FULL/ - 00:01:57  10.1.1.6 Serial0/0.2
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rtrA#show ip ospf interface serial 0/0
Serial@/@ is up, line protocol is up
Internet Address 10.1.1.1/29, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_MULTIPOINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_MULTIPOINT,
Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5§
Hello due in 00:00:16
Index 1/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 4
Last flood scan time is @ msec, maximum is @ msec
Neighbor Count is 2, Adjacent neighbor count is 2
Adjacent with neighbor 3.3.3.3
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor(s)

rtrB#show ip ospf interface serial @

Serial® is up, line protocol is up
Internet Address 10.1.1.2/29, Area 0
Process ID 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

[ 1.1.1.1 is directly connected, Loopbacke
2.0.0.0/32 is subnetted, 1 subnets

0 TA  2.2.2.2 [110/1563] via 10.1.1.2, 00:02:00, Serialo/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serialo/1

c 10.1.1.4 is directly connected, Seriald/0
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ip address 10.1.1.2 255.255.255.248
encapsulation frame-relay

frame-relay map ip 10.1.1.1 110 broadcast
frame-relay map ip 10.1.1.3 112 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

!

router ospf 1

network 2.2.2.2 0.0.0.0 area 2

network 10.1.1.0 0.0.0.7 area 0

Router C
interface Loopbacke

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

ip address 10.1.1.3 255.255.255.248
encapsulation frame-relay

frame-relay map ip 10.1.1.1 120 broadcast
frame-relay map ip 10.1.1.2 121 broadcast
no frame-relay inverse-arp

!

router ospf 1

network 3.3.3.3 0.0.0.0 area 3

network 10.1.1.0 0.0.0.7 area 0
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rtrA#show ip ospf neighbor
(no output)
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

[ 1.1.1.1 is directly connected, Loopbacke
2.0.0.0/32 is subnetted, 1 subnets

0 TA  2.2.2.2 [110/1563] via 10.1.1.2, 00:04:27, Serialo/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serialo/1

c 10.1.1.4 is directly connected, Seriald/0
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Router A
interface Serialo/e
bandwidth 64

ip address 10.1.1.6 255.255.255.252

1
router ospf 1

network 10.1.1.0 0.0
.4

network 10.1.1
maximun-paths 1

0.3
3

area @
area @
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255

!

interface Serialo/o

bandwidth 64

ip address 10.1.1.1 255.255.255.248
encapsulation frame-relay

frame-relay map ip 10.1.1.2 101 broadcast
frame-relay map ip 10.1.1.3 102 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

router ospf 1

network 1.1.1.1 0.0.0.0 area 1

network 10.1.1.0 0.0.0.7 area 0

Router B
interface Loopbacke
ip address 2.2.2.2 255.255.255.255

interface Seriale
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/e

ip address 10.1.1.1 255.255.255.252
encapsulation frame-relay
frame-relay lmi-type ansi

!
router ospf 1

network 10.1.1.0 0.0.0.3 area 0

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Seriale

ip address 10.1.1.2 255.255.255.252
encapsulation frame-relay
frame-relay lmi-type ansi






OEBPS/Image00737.jpg
rtrA#show ip ospf interface serial /@
Seriale/0 is up, line protocol is up
Internet Address 10.1.1.1/29, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 1562
Transmit Delay is 1 sec, State DROTHER, Priority 1
Designated Router (ID) 3.3.3.3, Interface address 10.1.1.3
Backup Designated router (ID) 2.2.2.2, Interface address 10.1.1.2
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:01
Index 1/2, flood queue length O
Next 0x0(0)/0x0(0)
Last flood scan length is 0, maximum is 2
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 2, Adjacent neighbor count is 2
Adjacent with neighbor 3.3.3.3 (Designated Router)
Adjacent with neighbor 2.2.2.2 (Backup Designated Router
Suppress hello for @ neighbor(s)
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router ospf 1
network 10.1.1.0 0.0.0.3 area 0
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Frame Switch

hostname frame-relay

!

frame-relay switching

1

interface Seriall/@

no ip address

no ip directed-broadcast
encapsulation frame-relay
no ip mroute-cache

no fair-queue

clockrate 2015232
frame-relay lmi-type ansi
frame-relay intf-type dce

frame-relay route 101 interface Seriall/1 110
frame-relay route 102 interface Seriall/2 120
frame-relay route 103 interface Serial1/3 130

!
interface Seriall/1

no ip address

no ip directed-broadcast
encapsulation frame-relay
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Router A

interface Serialo/o

bandwidth 64

ip address 10.1.1.1 255.255.255.248
encapsulation frame-relay

ip ospf network broadcast
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clockrate 2015232

frame-relay
frame-relay
frame-relay
frame-relay

frame-relay
1

1mi-type ansi
intf-type dce
route 110 interface Seriali/e 101
route 112 interface Seriall/2 121
route 113 interface Seriali/3 131

interface Seriall/2

no ip address

no ip directed-broadcast
encapsulation frame-relay
clockrate 2015232

frame-relay
frame-relay
frame-relay
frame-relay

frame-relay
!

1mi-type ansi
intf-type dce
route 120 interface Seriall/e 102
route 121 interface Serial1/1 112
route 123 interface Seriall/3 132

interface Seriall/3

no ip address

no ip directed-broadcast
encapsulation frame-relay
clockrate 2015232

frame-relay
frame-relay
frame-relay
frame-relay
frame-relay

1mi-type ansi
intf-type dce
route 130 interface Seriali/o 103
route 131 interface Serial1/1 113
route 132 interface Seriall/2 123
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frame-relay map ip 10.1.1.2 101 broadcast
frame-relay map ip 10.1.1.3 102 broadcast
no frame-relay inverse-arp
frame-relay lmi-type ansi

Router B
interface Serialo

ip address 10.1.1.2 255.255.255.248
encapsulation frame-relay

ip ospf network broadcast

frame-relay map ip 10.1.1.1 110 broadcast
frame-relay map ip 10.1.1.3 112 broadcast
no frame-relay inverse-arp

frame-relay mi-type ansi

Router C

interface Serialo

ip address 10.1.1.3 255.255.255.248
encapsulation frame-relay

ip ospf network broadcast

frame-relay map ip 10.1.1.1 120 broadcast
frame-relay map ip 10.1.1.2 121 broadcast
no frame-relay inverse-arp
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.3.3 1 FULL/ - 00:00:36  10.1.1.6 Serialo/0.2
2.2.2.2 1 FULL/ - 00:00:36  10.1.1.2 Serialo/0.1
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Router A
interface Serialo/e

bandwidth 63

ip address 10.1.1.6 255.255.255.252
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rtrA#show frame-relay map

Serial0/@ (up): ip 10.1.1.2 dlci 101(@x65,0x1850), static,
broadcast,
CISCO, status defined, active

Serial@/@ (up): ip 10.1.1.3 dlci 102(0x66,0x1860), static,
broadcast,
CISCO, status defined, active
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Router A

interface Serialo/o

bandwidth 64

no ip address

encapsulation frame-relay
frame-relay lmi-type ansi

!

interface Seriale/e.1 point-to-point
ip address 10.1.1.1 255.255.255.252
frame-relay interface-dlci 101

!

interface Seriale/e.2 point-to-point
ip address 10.1.1.5 255.255.255.252
ip ospf mtu-ignore

frame-relay interface-dlci 102

Router G

interface Seriale

ntu 1490

bandwidth 64

no ip address

no ip directed-broadcast
encapsulation frame-relay

!
interface Serialo.1 point-to-point
ip address 10.1.1.6 255.255.255.252
no ip directed-broadcast

ip ospf mtu-ignore

frame-relay interface-dlci 120
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rtrA#show ip ospf neighbor
<no output>
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rtrA#clear ip ospf process
Reset ALL OSPF processes? [nol: y
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Router A
router ospf 1

network 10.1.1.0 0.0.0.3 area @
neighbor 10.1.1.2
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.3.3 © FULL/DROTHER  00:00:32  10.1.1.3 serialo/o
2.2.2.2 © FULL/DROTHER  00:00:32  10.1.1.2 serialo/o

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
1.1.1.1 1 FULL/DR 00:00:39  10.1.1.1 serialo
rtrC#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 FULL/DR 00:00:35  10.1.1.1 Serialo
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Router A
interface Serialo/o

ip address 10.1.1.1 255.255.255.252
encapsulation frame-relay

frame-relay map ip 10.1.1.2 101 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

Router B

interface Serialo

ip address 10.1.1.2 255.255.255.252
encapsulation frame-relay

frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay inverse-arp

frame-relay Imi-type ansi
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
3.3.3.3 1 FULL/DR
2.2.2.2 1 FULL/DROTHER

Dead Time
00:00:35
00:00:34

Address
10.1.1.3
10.1.1.2

Interface
Serialo/o
Seriald/0
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rtrA#show frame-relay map

Seriale/@ (up): ip 10.1.1.2 dlci 101(0x65,0x1850), static,
broadcast,
CISCO, status defined, active

rtrB#show frame map

Serial® (up): ip 10.1.1.1 dlci 110(@x6E,0x18EQ), static,
broadcast,
CISCO, status defined, active
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Router B

interface Serialo

ip address 10.1.1.2 255.255.255.248
encapsulation frame-relay

ip ospf network broadcast

ip ospf priority 0

frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay inverse-arp

frame-relay mi-type ansi

Router C

interface Serialo

ip address 10.1.1.3 255.255.255.248
encapsulation frame-relay

ip ospf network broadcast

ip ospf priority 0

frame-relay map ip 10.1.1.1 120 broadcast
no frame-relay inverse-arp
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S ——————————————————————

Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.255

1

interface Seriale

ip address 10.1.1.3 255.255.255.248
encapsulation frame-relay

ip ospf priority 0

frame-relay map ip 10.1.1.1 120 broadcast
frame-relay map ip 10.1.1.2 120 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

!
router ospf 1

network 3.3.3.3 0.0.0.0 area 0

network 10.1.1.0 0.0.0.7 area 0
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/DR 00:01:53 10.1.1.2 Serial@/0
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

© 1.1.1.1 is directly connected, Loopbackd
2.0.0.0/32 is subnetted, 1 subnets

0IA  2.2.2.2 [110/1563] via 10.1.1.2, 00:01:06, Serial0/0
3.0.0.0/32 is subnetted, 1 subnets

0 IA  3.3.3.3 [110/1563] via 10.1.1.3, 00:01:06, Seriald/0
10.0.0.0/29 is subnetted, 1 subnets

c 10.1.1.0 is directly connected, Seriale/e

rtrB#show ip route
Codes: G - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255

1

interface Seriale/@

ip address 10.1.1.1 255.255.255.248
encapsulation frame-relay

frame-relay map ip 10.1.1.2 101 broadcast
frame-relay map ip 10.1.1.3 102 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

!
router ospf 1

network 1.1.1.1 0.0.0.0 area 1

network 10.1.1.0 0.0.0.7 area 0

neighbor 10.1.1.3

neighbor 10.1.1.2

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
1

interface Seriale

ip address 10.1.1.2 255.255.255.248
encapsulation frame-relay

ip ospf priority 0

frame-relay map ip 10.1.1.1 110 broadcast
frame-relay map ip 10.1.1.3 110 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

!
router ospf 1

network 2.2.2.2 0.0.0.0 area 2

network 10.1.1.0 0.0.0.7 area 0
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0 IA 1.1.1.1
2.0.0.0/32

c 2.2,2.2

[110/65] via 10.1.1.1, 00:03:23, Serial@

is subnetted, 1 subnets

is directly connected, Loopback@
3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/65] via 10.1.1.3, 00:03:23, Serial@

c 169.254.0.0/16 is directly connected, Ethernet@
10.0.0.0/29 is subnetted, 1 subnets

Cc 10.1.1.0 is directly connected, Serial®

rtrC#show ip route

Codes: C -

Gateway of last

1.0.0.0/32
0 IA 1.1.1.1
2.0.0.0/32
0 IA 2.2.2.2
3.0.0.0/32
c 3.8.8.3

connected, S -
D - EIGRP, EX -
N1 - OSPF NSSA external type 1, N2 -
E1 - OSPF external type 1, E2 -
i - 1s-1S, L1
U - per-user static route, o -

static, I - IGRP, R -
EIGRP external, O -

RIP, M -
0SPF, IA -

- IS-IS level-1, L2 -
0DR

resort is not set

is subnetted, 1 subnets

[110/65] via 10.1.1.1, 00:03:43, Serial@
is subnetted, 1 subnets

[110/65] via 10.1.1.2, 00:03:44, Serial@
is subnetted, 1 subnets

is directly connected, Loopback®

10.0.0.0/29 is subnetted, 1 subnets
c 10.1.1.0 is directly connected, Serial@

mobile, B -

OSPF inter area
OSPF NSSA external type 2
OSPF external type 2, E -
1S-IS level-2, * -

BGP

EGP
candidate default
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rtrA#ping 10.1.1.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.1.1.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms
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Router A
interface Loopback@

ip address 1.1.1.1 255.255.255.255

!
interface Seriale/e

bandwidth 64

ip address 10.1.1.1 255.255.255.248
encapsulation frame-relay

ip ospf network broadcast

frame-relay map ip 10.1.1.2 101 broadcast
frame-relay map ip 10.1.1.3 102 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

!

router ospf 1

network 1.1.1.1 0.0.0.0 area 1

network 10.1.1.0 0.0.0.7 area 0

_—

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255

!
interface Seriale

ip address 10.1.1.2 255.255.255.248
encapsulation frame-relay
ip ospf network broadcast

frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay map ip 10.1.1.3 112 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

!

router ospf 1

network 2.2.2.2 0.0.0.0 area 2

network 10.1.1.0 0.0.0.7 area @

—_—

Router C
interface Loopbacke

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

ip address 10.1.1.3 255.255.255.248
encapsulation frame-relay

ip ospf network broadcast

frame-relay map ip 10.1.1.1 120 broadcast

no frame-relay map ip 10.1.1.2 121 broadcast
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rtrB#show frame-relay map
serial0 (up): ip 0.0.0.0 dlci 113(0x71,0x1C10)
broadcast,
CISCO, status defined, inactive
Serial@ (up): ip 0.0.0.0 dlci 112(0@x70,0x1C00)
broadcast,
CISCO, status defined, inactive
Serial® (up): ip 0.0.0.0 dlci 110(0x6E,0x18EQ)
broadcast,
CISCO, status defined, active
Serial@ (up): ip 10.1.1.1 dlci 110(@x6E,0x18E0@), dynamic,
broadcast,, status defined, active
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no frame-relay inverse-arp
'

router ospf 1

network 3.3.3.3 0.0.0.0 area 3
network 10.1.1.0 .0.0.7 area 0
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
3.3.3.3 1 FULL/DR
2.2.2.2 1 FULL/BDR

Dead Time
00:00:35
00:00:36

Address

10.1.1.3
10.1.1.2

Interface
serialo/o
Serialo/0
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP,
D - EIGRP, EX - EIGRP external, O
N1 - OSPF NSSA external type 1, N2
E1 - OSPF external type 1, E2
i I8-I8, L1
U - per-user static route, o -

R - RIP, W

- OSPF external type 2,
- IS-IS level-1, L2 - IS-IS level-2, *
0DR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
c 1.1.1.1 is directly connected, Loopback
3.0.0.0/32 is subnetted, 1 subnets
3.3.3.3 [110/20] via 10.1.1.2, 00:00:02, Serialo/1
10.0.0.0/30 is subnetted, 2 subnets
c 10.1.1.0 is directly connected, Seriald/1
0IA  10.1.1.4 [110/128] via 10.1.1.2, 00:00:02, Serialo/1

0 E2

- mobile, B -
- OSPF, TA - OSPF inter area
- OSPF NSSA external type 2

BGP

E - EGP

- candidate default
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Router A
interface Loopback@®
ip address 1.1.1.1 255.255.255.255
!
interface Seriale/1
ip address 10.1.1.1 255.255.255.252
clockrate 64000
!
router ospf 1
network 10.1.1.0 0.0.0.3 area 1

Router B
interface Loopbacke
ip address 2.2.2.2 255.255.255.255
1
interface Seriale
ip address 10.1.1.2 255.255.255.252
1
interface Serialil
ip address 10.1.1.5 255.255.255.252
clock rate 64000
!
router ospf 1
network 10.1.1.4 0.0.0.3 area 0
network 10.1.1.0 0.0.0.3

Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.255
1
interface Seriale

ip address 10.1.1.6 255.255.255.252
1
router ospf 1

redistribute connected subnets
network 10.1.1.4 0.0.0.15 area 0
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rtrA#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candida
U - per-user static route, o - ODR

Gateway of last resort is 10.1.1.2 to network 0.0.0.0

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd
10.0.0.0/30 is subnetted, 2 subnets
c 10.1.1.0 is directly connected, Seriall

0 IA  10.1.1.4 [110/128] via 10.1.1.2, 00:00:09, Serial0/t
0*IA 0.0.0.0/0 [110/65] via 10.1.1.2, 00:00:09, Serialo/1

BGP

te default
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Router A
router ospf 1
area 1 stub
network 10.1.1.0 0.0.0.3 area 1

Router B
router ospf 1
area 1 stub
network 10.
network 10.

s
ss
ss
ss
w W
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR
Gateway of last resort is 10.1.1.2 to network 0.0.0.0

1.0.0.0/32 is subnetted, 1 subnets

C 1.1.1.1 is directly connected, Loopback®
10.0.0.0/30 is subnetted, 2 subnets
C 10.1.1.0 is directly connected, Serial@/1

0*IA 0.0.0.0/0 [110/65] via 10.1.1.2, 00:00:17, Serial@/1
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Router B

router ospf 1

area 1 stub no-summary

network 10.1.1.4 0.0.0.3 area @
network 10.1.1.0 0.0.0.3 area 1
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rtrB#show ip ospf
Routing Process "ospf 1' with ID 2.2.2.2
Supports only single TOS(T0S) routes
It is an area border router
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 3. Checksum Sum 0x14946
Number of DCbitless external LSA ©
Number of DoNotAge external LSA @
Number of areas in this router is 2. 1 normal 1 stub 0 nssa
Area BACKBONE (0)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 17 times
Area ranges are
Number of LSA 4. Checksum Sum 0x204BF
Number of DCbitless LSA @
Number of indication LSA ©
Number of DoNotAge LSA ©
Area 1
Number of interfaces in this area is 1
It is a stub area, no summary LSA in this area
generates stub default route with cost 1
Area has no authentication
SPF algorithm executed 25 times
Area ranges are
Number of LSA 7. Checksum Sum 0x424A
Number of DCbitless LSA @
Number of indication LSA ©
Number of DoNotAge LSA @
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rtrA#show ip ospf
Routing Process "ospf 1" with ID 1.1.1.1
Supports only single TOS(T0S@) routes
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval § secs. Minimum LSA arrival 1 secs
Number of external LSA @. Checksum Sum 0x@
Number of DCbitless external LSA 0
Number of DoNotAge external LSA 0
Number of areas in this router is 2. 1 normal 1 stub @ nssa
Area BACKBONE(Q) (Inactive)
Number of interfaces in this area is @
Area has no authentication
SPF algorithm executed 2 times
Area ranges are
Number of LSA 1. Checksum Sum @x51E9Q
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
Area 1
Number of interfaces in this area is 1
It is a stub area
Area has no authentication
SPF algorithm executed 6 times
Area ranges are
Number of LSA 9. Checksum Sum 0x38619
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @

rtrB#show ip ospf

Routing Process "ospf 1" with ID 2.2.2.2

Supports only single TOS(T0S@) routes

It is an area border router

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs

Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs

Number of external LSA 3. Checksum Sum 0x14F43

Number of DCbitless external LSA @

Number of DoNotAge external LSA 3

Number of areas in this router is 2. 1 normal 1 stub @ nssa

Area BACKBONE(0)

Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 15 times
Area ranges are
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Number of LSA 4. Checksum Sum 0x20ABC
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA @
Area 1
Number of interfaces in this area is 1
It is a stub area
generates stub default route with cost 1
Area has no authentication
SPF algorithm executed 18 times
Area ranges are
Number of LSA 8. Checksum Sum 0x34E69
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA @
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rtrB#show ip ospf
Routing Process "ospf 1" with ID 2.2.2.2
Supports only single TOS(T0S@) routes
It is an area border router
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 0. Checksum Sum 0x@
Number of DCbitless external LSA O
Number of DoNotAge external LSA @
Number of areas in this router is 2. 2 normal @ stub 0 nssa
Area BACKBONE (0)
Number of interfaces in this area is 2
Area has no authentication
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rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
1.1.1.1 1 FULL/ - 00:00:32  10.1.1.1 serialo
B850 1 FULL/ - 00:00:36  10.1.1.6 serialt

rtrC#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:00:35  10.1.1.5 Serial®
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area transit-area-id virtual-link router-C-ID
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SPF algorithm executed 3 times
Area ranges are
Number of LSA 3. Checksum Sum @0x1FD@O@
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
Area 1
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 2 times
Area ranges are
Number of LSA 5. Checksum Sum @0x2B171
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @

rtrC#show ip ospf
Routing Process "ospf 1" with ID 3.3.3.3
Supports only single TOS(T0SQ) routes
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5§ secs. Minimum LSA arrival 1 secs
Number of external LSA @. Checksum Sum 0x@
Number of DCbitless external LSA @
Number of DoNotAge external LSA @
Number of areas in this router is 2. 2 normal @ stub 0 nssa
Area 1
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 12 times
Area ranges are
Number of LSA 5. Checksum Sum 0x2B171
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
Area 2
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 1 times
Area ranges are
Number of LSA 1. Checksum Sum @xDDEQ
Number of DCbhitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 0
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Router B
router ospf 1

area 1 virtual-link 3.3.3.3
network 2.2.2.2 0.0.0.0 area 0
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 1

Router C

router ospf 1

area 1 virtual-link 2.2.2.2
network 3.3.3.3 0.0.0.0 area 2
network 10.1.1.4 0.0.0.3 area 1






OEBPS/Image00166.jpg
area transit-area-id virtual-link router-B-ID
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!
router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 1.1.1.1 0.0.0.0 area 0

Router B
interface Loopbacko

ip address 2.2.2.2 255.255.255.255
!

interface Serialo
ip address 10.1.1.2 255.255.255.252

interface Seriall

ip address 10.1.1.5 255.255.255.252
clockrate 64000

router ospf 1

network 10.1.1.0 0.0.0.3 area 0
network 2.2.2.2 0.0.0.0 area 0
network 10.1.1.4 0.0.0.3 area 1

Router C
interface Loopback@

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
!

router ospf 1
network 3.3.3.3 0.0.0.0 area 2
network 10.1.1.4 0.0.0.3 area 1
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 18-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set
1.0.0.0/32 is subnetted, 1 subnets

0 IA 1.1.1.1 [110/65] via 10.1.1.1, 00:01:01, Serial0@
2.0.0.0/32 is subnetted, 1 subnets

4 2.2.2.2 is directly connected, Loopback®
10.0.0.0/30 is subnetted, 2 subnets
c 10.1.1.0 is directly connected, Serial@

Cc 10.1.1.4 is directly connected, Serialt
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rtrA#trace 156.26.32.

Type escape sequence
Tracing the route to

110.1.1.2 16 msec
2 10.1.1.1 28 msec

to abort.
156.26.32.1

16 msec 16 msec
28 msec 28 msec
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!

router ospf 1

network 10.1.1.0 0.0.0.3 area 1

Router B

interface Loopbacke

ip address 2.2.2.2 255.255.255.255

!

interface Loopbackl

ip address 156.26.32.1 255.255.255.240
'

interface Loopback2

ip address 156.26.32.17 255.255.255.240
!

interface Loopback3

ip address 156.26.32.33 255.255.255.240
1

interface Loopbackd

ip address 156.26.32.49 255.255.255.240
interface Serialo

ip address 10.1.1.2 255.255.255.252

'

router ospf 1

network 10.1.1.0 0.0.0.3 area 1

network 156.26.32.0 0.0.0.63 area 0
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Router B
router ospf 1

area 0 range 156.26.32.0 255.255.255.192
network 10.1.1.0 0.0.0.3 area 1

network 156.26.32.0 0.0.0.63 area 0
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
[ 1.1.1.1 is directly connected, Loopback®
156.26.0.0/32 is subnetted, 4 subnets
0 IA 156.26.32.33 [110/65] via 10.1.1.2, 00:06:29, Serial@/1
0 IA 156.26.32.49 [110/65] via 10.1.1.2, 00:06:29, Serial@/1
0 IA 156.26.32.1 [110/65] via 10.1.1.2, 00:06:29, Serial@/1
0 IA 156.26.32.17 [110/65] via 10.1.1.2, 00:06:29, Serial@/1
10.0.0.0/30 is subnetted, 2 subnets
Cc 10.1.1.8 is directly connected, Serial®/@
C 10.1.1.0 is directly connected, Serial@/1
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
156.26.0.0/26 is subnetted, 1 subnets

O IA  156.26.32.0 [110/65] via 10.1.1.2, 00:04:57, Seriale/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.8 is directly connected, Seriald/@

c 10.1.1.0 is directly connected, Seriald/1
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1
interface Serialo
ip address 10.1.1.2 255.255.255.252
no ip directed-broadcast
,
router ospf 1
network 10.1.1.0 0.0.0.3 area 1
network 156.26.32.0 0.0.0.63 area 0
,

ip route 0.0.0.0 0.0.0.0 Seriald
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!

router ospf 1

network 10.1.1.0 0.0.0.3 area 1

~Routers
interface Loopbacko

ip address 2.2.2.2 255.255.255.255

!

interface Loopbacki

ip address 156.26.32.1 255.255.255.240
shutdown

i

interface Loopback2

ip address 156.26.32.17 255.255.255.240
!

interface Loopbackd

ip address 156.26.32.33 255.255.255.240
!

interface Loopbackd

ip address 156.26.32.49 255.255.255.240
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
156.26.0.0/26 is subnetted, 1 subnets

O IA  156.26.32.0 [110/65] via 10.1.1.2, 00:04:57, Seriale/1
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.8 is directly connected, Seriald/@

c 10.1.1.0 is directly connected, Seriald/1
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/1

ip address 10.1.1.1 255.255.255.252

clockrate 64000
!

router ospf 1
network 10.1.1.0 0.0.0.3 area 1

Router B

interface Loopback@®

ip address 2.2.2.2 255.255.255.255
1

interface Seriale

ip address 10.1.1.2 255.255.255.252
1
interface Serialil

ip address 10.1.1.5 255.255.255.252
clock rate 64000

1

router ospf 1

network 10.1.1.4 0.0.0.3 area 0
network 10.1.1.0 0.0.0.3

Router C
interface Loopbacke
ip address 3.3.3.3 255.255.255.255
!
interface Seriale

ip address 10.1.1.6 255.255.255.252
!

router ospf 1
redistribute connected subnets
network 10.1.1.4 0.0.0.15 area @
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Router A
router ospf 1
area 1 stub
network 10.1.1.0 0.0.0.3 area 1

Router B
router ospf 1
area 1 stub
network 10.1.1.
network 10.1.1.

area 1
area @

o 3
4 3
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
3.0.0.0/32 is subnetted, 1 subnets

0 E2  3.3.3.3 [110/20] via 10.1.1.2, 00:00:25, Seriale/1
10.0.0.0/30 is subnetted, 3 subnets

c 10.1.1.8 is directly connected, Serialo/@

c 10.1.1.0 is directly connected, Seriale/1

0IA 10.1.1.4 [110/128] via 10.1.1.2, 00:00:25, Seriald/1
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1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbacke
10.0.0.0/30 is subnetted, 3 subnets

c 10.1.1.8 is directly connected, Seriald/0

c 10.1.1.0 is directly connected, Serialo/1

0 IA  10.1.1.4 [110/128] via 10.1.1.2, 00:00:04, Serial0/1
0*IA 0.0.0.0/0 [110/65] via 10.1.1.2, 00:00:04, Seriald/1
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 10.1.1.2 to network 0.0.0.0
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rtrA#trace 156.26.32.

Type escape sequence
Tracing the route to

110.1.1.2 16 msec
210.1.1.2 |H IH

to abort.
156.26.32.1

16 msec 16 msec
*
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Router B
ip route 0.0.0.0 0.0.0.0 Seriale
ip route 156.26.32.0 255.255.255.192 Nullo
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Router B
router ospf 1

area 1 nssa
network 10.1.1.0 0.0.0.3 area @
network 10.1.1.4 0.0.0.3 area 1

Router C

router ospf 1

area 1 nssa

redistribute rip subnets
network 10.1.1.4 0.0.0.3 area 1
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156.26.0.0/24 is subnetted, 2 subnets

R 156.26.32.0 [120/1] via 10.1.1.9, 00:00:18, Seriall

R 156.26.33.0 [120/1] via 10.1.1.9, 00:00:18, Serialt
10.0.0.0/30 is subnetted, 3 subnets

c 10.1.1.8 is directly connected, Seriall

0 IA  10.1.1.0 [110/128] via 10.1.1.5, 00:06:24, Seriald
c 10.1.1.4 is directly connected, Seriald
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rtrB#show ip ospf
Routing Process "ospf 1' with ID 2.2.2.2
Supports only single TOS(T0S) routes
It is an area border and autonomous system boundary router
Redistributing External Routes from,
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 5. Checksum Sum 0x324D4
Number of DCbitless external LSA O
Number of DoNotAge external LSA @
Number of areas in this router is 2. 1 normal 0 stub 1 nssa
Area BACKBONE (0)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 11 times
Area ranges are
Number of LSA 3. Checksum Sum 0x20790
Number of DCbitless LSA @
Number of indication LSA 0
Number of DoNotAge LSA @
Area 1
Number of interfaces in this area is 1
It is a NSSA area
Perform type-7/type-5 LSA translation
Area has no authentication
SPF algorithm executed 22 times
Area ranges are
Number of LSA 7. Checksum Sum @x26D1D
Number of DCbitless LSA @
Number of indication LSA ©
Number of DoNotAge LSA @
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IA

1.0.0.0/32 is subnetted, 1 subnets
1.1.1.1 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets
156.26.32.0 [110/20] via 10.1.1.2, 00:
156.26.33.0 [110/20] via 10.1.1.2, 00
172.16.0.0/24 is subnetted, 1 subnets
172.16.1.0 [110/20] via 10.1.1.2, 00:14:41, Serialo/1
142.1.0.0/32 is subnetted, 1 subnets
142.1.4.4 [110/20] via 10.1.1.2, 00:14:41, Seriale/1
10. a 0.0/30 is subnetted, 3 subnets
.1.1.8 [110/20] via 10.1.1.2, 00:02:45, Serialo/1
1.1.0 is directly connected, Serialo/1
1.1.4 [110/128] via 10.1.1.2, 00:14:42, Seriald/1

145, Serialo/1
5, Serialo/1

n
10.
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router ospf 1
network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @

Router C
interface Loopbacke
description Simulate the network 3.3.3.0/24

ip address 3.3.3.3 255.255.255.0
!

interface Seriale
bandwidth 64
ip address 10.1.1.6 255.255.255.252

!

router eigrp 1
network 3.0.0.0
network 10.0.0.0
no auto-summary
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Router A

interface Loopbacko

ip address 1.1.1.1 255.255.255.255

!

interface Loopbackl description Simulate the network 3.3.3.0/24
ip address 3.3.3.3 255.255.255.0

ip ospf network point-to-point

!
interface Etherneto/0

ip address 172.16.1.1 255.255.255.0
!

router ospf 1
router-id 1.1.1.1

network 1.1.1.1 0.0.0.0 area 0
network 3.3.3.0 0.0.0.255 area @
network 172.16.1.0 0.0.0.255 area @

Router B
interface Loopback@
ip address 2.2.2.2 255.255.255.255
!
interface Etherneto

ip address 172.16.1.2 255.255.255.0
!

interface Seriall
bandwidth 64
ip address 10.1.1.5 255.255.255.252
clockrate 64000
!
router eigrp 1
network 10.0.0.0
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Router A
interface Loopbacke
ip address 1.1.1.1 255.255.255.255
1
interface Seriale/1

ip address 10.1.1.1 255.255.255.252
clockrate 64000

1

router ospf 1

redistribute connected subnets
network 10.1.1.0 0.0.0.3 area 0

Router B

interface Loopback@
ip address 2.2.2.2 255.255.255.255

interface Seriale
ip address 10.1.1.2 255.255.255.252

interface Seriall
ip address 10.1.1.5 255.255.255.252
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rtrB#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
H  Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) Cnt Num
[ 10.1.1.6 Sel 10 00:13:27 399 2394 0 4

rtrC#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
H Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) cnt Num
11 00:13:53 28 2280 0 6

o 10.1.1.5 Se0
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:30 172.16.1.2 Etherneto/0

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
1.1.1.1 1 FULL/DR 00:00:38 172:.46.1.. Etherneto
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i . IS-1IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
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U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

o 1.1.1.1 [110/11] via 172.16.1.1, 00:13:37, Etherneto
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopbackd
3.0.0.0/24 is subnetted, 1 subnets

D 3.3.3.0 [90/40640000] via 10.1.1.6, 00:13:38, Seriall
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto

10.0.0.0/30 is subnetted, 1 subnets
c 10.1.1.4 is directly connected, Seriall
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lockrate 64000

!
router ospf 1

network 10.1.1.0 0.0.0.3 area @
network 10.1.1.4 0.0.0.3 area 1

Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
!
interface Serialil

ip address 10.1.1.10 255.255.255.252
clockrate 64000

!
router ospf 1

redistribute rip subnets

network 10.1.1.4 0.0.0.3 area 1
]
router rip

version 2

passive-interface Serial@

network 10.0.0.0

Router D
interface Loopbacke

ip address 156.26.32.1 255.255.255.0
!

interface Loopbackl

ip address 156.26.33.1 255.255.255.0
!

interface Seriale/@

ip address 10.1.1.9 255.255.255.252
!

router rip

version 2

network 10.0.0.0

network 156.26.0.0

no auto-summary
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
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rtrC#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - Is-IS, L1 - IS-TS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 E2 1.1.1.1 [110/20] via 10.1.1.5, 00:06:24, Serial®
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [80/11] via 172.16.1.1, 00:01:22, Ethernet@
2 0/32 is subnetted, 1 subnets

[ 2.2.2.2 is directly connected, Loopback®
3.0.0.0/24 is subnetted, 1 subnets

0 3.3.3.0 [80/11] via 172.16.1.1, 00:01:23, Ethernet@
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet®

10.0.0.0/30 is subnetted, 1 subnets
C 10.1.1.4 is directly connected, Seriall
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U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®d
156.26.0.0/24 is subnetted, 2 subnets

0 E2 166.26.32.0 [110/20] via 10.1.1.2, 00:02:25, Serial@d/1

0 E2 166.26.33.0 [110/20] via 10.1.1.2, 00:02:25, Serial@/1
10.0.0.0/30 is subnetted, 3 subnets

0 E2 10.1.1.8 [110/20] via 10.1.1.2, 00:02:25, Serial@/1

[ 10.1.1.0 is directly connected, Serial@/1

0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:02:25, Serial@/1

—————————————————————————————————

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 E2 1.1.1.1 [110/20] via 10.1.1.1, 00:04:14, Serial®
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets

0 E2 156.26.32.0 [110/20] via 10.1.1.6, 00:04:14, Seriall

0 E2 156.26.33.0 [110/20] via 10.1.1.6, 00:04:14, Seriall
10.0.0.0/30 is subnetted, 3 subnets

0 E2 10.1.1.8 [110/20] via 10.1.1.6, 00:04:14, Seriall

Cc 10.1.1.0 is directly connected, Serial®

[ 10.1.1.4 is directly connected, Serialil
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Router B
router ospf 1

network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area 0
distance 80
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Router B
router ospf 1

area 1 range 156.26.32.0 255.255.255.192
network 10.1.1.0 0.0.0.3 area @

network 156.26.32.0 0.0.0.63 area 1
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rtrA#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
[ 1.1.1.1 is directly connected, Loopbacke
156.26.0.0/32 is subnetted, 4 subnets
0 IA  156.26.32.33 [110/65] via 10.1.1.2, 00:06:57, Serialo/1
0 IA  156.26.32.49 [110/65] via 10.1.1.2, 00:06:57, Serialo/1
0 IA  156.26.32.1 [110/65] via 10.1.1.2, 00 7, Serialo/1
0 IA  156.26.32.17 [110/65] via 10.1.1.2, 00:06:57, Serialo/1
10.0.0.0/30 is subnetted, 2 subnets
c 10.1.1.0 is directly connected, Seriald/1
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbacke
156.26.0.0/24 is subnetted, 2 subnets

0 E2  156.26.32.0 [110/20] via 10.1.1.2, 00:07:28, Serialo/1

0 E2  156.26.33.0 [110/20] via 10.1.1.2, 00:07:28, Serialo/1
10.0.0.0/30 is subnetted, 3 subnets

0 E2  10.1.1.8 [110/20] via 10.1.1.2, 00:07:28, Serialo/1

c 10.1.1.0 is directly connected, Serialo/1

0IA  10.1.1.4 [110/128] via 10.1.1.2, 00:08:31, Seriald/1
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rtrB#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
Interface Hold Uptime SRTT RTO Q Seq

H  Address
(sec) (ms) Cnt Num
[ 10.1.1.6 Sel 10 00:13:27 399 2394 0 4

rtrC#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
H  Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) cnt Num
11 00:13:53 28 2280 0 6

o 10.1.1.5 Sed
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rtrB#show ip route
Codes: C - connected, $ - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 E2 1.1.1.1 [110/20] via 10.1.1.1, 00:03:55, Serial@
2.0.0.0/32 is subnetted, 1 subnets

[4 2.2.2.2 is directly connected, Loopback@
156.26.0.0/24 is subnetted, 2 subnets

0 N2 156.26.32.0 [110/20] via 10.1.1.6, 00:03:55, Seriall

0 N2 156.26.33.0 [110/20] via 10.1.1.6, 00:03:55, Seriall
10.0.0.0/30 is subnetted, 3 subnets

0 N2 10.1.1.8 [110/20] via 10.1.1.6, 00:03:55, Seriall

[4 10.1.1.0 is directly connected, Serial®

[4 10.1.1.4 is directly connected, Seriall
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rtrA#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 | FULL/BDR 00:00:30 172.16.1.2 Etherneto/0

rtrB#fshow ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
1.1.1.1 1 FULL/DR 00:00:38 172.16.1.1 Etherneto
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Router B

router ospf 1

area 1 nssa no-summary

network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 1
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Router B
router ospf 1

network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area 0
distance 80 1.1.1.1 0.0.0.0
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rtrC#show ip route
Codes: C - connected, $ - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets

R 156.26.32.0 [120/1] via 10.1.1.9, 00:00:10, Seriall

R 156.26.33.0 [120/1] via 10.1.1.9, 00:00:10, Seriall

10.0.0.0/30 is subnetted, 3 subnets
10.1.1.8 is directly connected, Seriall
0 IA 10.1.1.0 [110/128] via 10.1.1.5, 00:08:58, Serial@
0.1.1.4 is directly connected, Serial®
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rtrB#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

o 1.1.1.1 [110/11] via 172.16.1.1, 00:13:37, Ethernetd
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopback®
3.0.0.0/24 is subnetted, 1 subnets

D 3.3.3.0 [90/40640000] via 10.1.1.6, 00:13:38, Seriall
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto

10.0.0.0/30 is subnetted, 1 subnets
c 10.1.1.4 is directly connected, Seriall
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c 3.3.3.0 is directly connected, Loopbacke
156.26.0.0/24 is subnetted, 2 subnets

R 156.26.32.0 [120/1] via 10.1.1.9, 00:00:25, Seriall

R 156.26.33.0 [120/1] via 10.1.1.9, 00:00:25, Seriall
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.8 is directly connected, Seriall

c 10.1.1.4 is directly connected, Serial®

0*IA 0.0.0.0/0 [110/65] via 10.1.1.5, 00:00:03, Serial®
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2.0.0.0/32 is subnetted, 1 subnets

2.2.2.2 is directly connected, Loopback®
3.0.0.0/24 is subnetted, 1 subnets

3.3.3.0 [80/11] via 172.16.1.1, 00:01:23, Etherneto
172.16.0.0/24 is subnetted, 1 subnets

172.16.1.0 is directly connected, Ethernet@
10.0.0.0/30 is subnetted, 1 subnets

10.1.1.4 is directly connected, Seriall
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rtrC#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-I8, L1 - I8-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 10.1.1.5 to network 0.0.0.0

3.0.0.0/24 is subnetted, 1 subnets
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rtrB#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - Is-IS, L1 - IS-TS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
o 1.1.1.1 [80/11] via 172.16.1.1, 00:01:22, Ethernet0
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/1
ip address 10.1.1.1 255.255.255.252
clockrate 64000
!
router ospf 1
network 10.1.1.0 0.0.0.3 area 0

Router B
interface Loopbacko

ip address 2.2.2.2 255.255.255.255
!

interface Loopback1l

ip address 156.26.32.1 255.255.255.240
!

interface Loopback2

ip address 156.26.32.17 255.255.255.240
!

interface Loopback3

ip address 156.26.32.33 255.255.255.240
!

interface Loopback4

ip address 156.26.32.49 255.255.255.240
1
interface Serial@

ip address 10.1.1.2 255.255.255.252

!
router ospf 1

network 10.1.1.0 0.0.0.3 area 0

network 156.26.32.0 0.0.0.63 area 1
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rtrB#show ip route

Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
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rtrA#show ip ospf

Routing Process "ospf 1" with ID 1.1.1.1

Supports only single TOS(T0S@) routes

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA @. Checksum Sum 0x0

Number of DCbitless external LSA @

Number of DoNotAge external LSA @

Number of areas in this router is 1. 1 normal @ stub @ nssa
Area BACKBONE (0)
Number of interfaces in this area is 3
Area has no authentication
SPF algorithm executed 32 times
Area ranges are
Number of LSA 3. Checksum Sum @x15E77
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @

Router B

router ospf 1

network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @
distance 80 1.1.1.1 0.0.0.0 1

!

access-list 1 permit 3.3.3.0 0.0.0.255
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bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

!
router eigrp 1

network 10.0.0.0

router ospf 1
network 2.2.2.2 0.0.0.0 area 0
network 172.16.1.0 0.0.0.255 area @

Router C
interface Loopback@®

description Simulate the network 3.3.3.0/24

ip address 3.3.3.3 255.255.255.0
!

interface Serial@
bandwidth 64
ip address 10.1.1.6 255.255.255.252

!
router eigrp 1
network 3.0.0.0

network 10.0.0.0
no auto-summary
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Loopbacki
description Simulate the network 3.3.3.0/24
ip address 3.3.3.3 255.255.255.0
ip ospf network point-to-point
1
interface Ethernet@/0

ip address 172.16.1.1 255.255.255.0
!

router ospf 1
router-id 1.1.1.1

network 1.1.1.1 0.0.0.0 area 0
network 3.3.3.0 0.0.0.255 area 0
network 172.16.1.0 0.0.0.255 area @

Router B

interface Loopback@

ip address 2.2.2.2 255.255.255.255
1
interface Etherneto

ip address 172.16.1.2 255.255.255.0
1

interface Serialil
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router ospf 1
redistribute connected subnets
network 10.1.1.0 0.0.0.3 area 0

Router B
interface Loopback@
ip address 2.2.2.2 255.255.255.255
!
interface Etherneto

ip address 172.16.1.1 255.255.255.0
!

interface Seriale
ip address 10.1.1.2 255.255.255.252

interface Seriall

ip address 10.1.1.5 255.255.255.252
lockrate 64000

!

router eigrp 1

network 172.16.0.0

1
router ospf 1

redistribute eigrp 1 subnets
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 1

Router C

interface Loopbacke

ip address 3.3.3.3 255.255.255.255
1

interface Seriale

ip address 10.1.1.6 255.255.255.252
!
interface Serialil

ip address 10.1.1.10 255.255.255.252
clockrate 64000

!
router ospf 1

redistribute rip subnets

network 10.1.1.4 0.0.0.3 area 1

1
router rip

version 2

passive-interface Serial@

network 10.0.0.0

Router D
interface Loopbacke

ip address 156.26.32.1 255.255.255.0
!

interface Loopback1

ip address 156.26.33.1 255.255.255.0
!
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Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/11] via 172.16.1.1, 00:22:27, Ethernet
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopbackd
3.0.0.0/30 is subnetted, 1 subnets

D 3.3.3.0 [90/40640000] via 10.1.1.6, 00:00:05, Seriall
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernetd
10.0.0.0/30 is subnetted, 1 subnets

c 10.1.1.4 is directly connected, Seriall

rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 172.16.1.2 to network 0.0.0.0

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

o 2.2.2.2 [110/11] via 172.16.1.2, 00:22:44, Ethernet0/0
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet0/@

0*E2 0.0.0.0/0 [110/1] via 172.16.1.2, 00:01:00, Ethernet0/0
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/1

ip address 10.1.1.1 255.255.255.252

clockrate 64000
!
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Router C
interface Loopbackd
no shutdown

rtrB#show ip route
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets

0 E2 166.26.32.0 [110/20] via 10.1.1.2, 00:02:29, Serial@d/1

0 E2 156.26.33.0 [110/20] via 10.1.1.2, 00:02:29, Serial@/1
172.16.0.0/24 is subnetted, 1 subnets

0 E2 172.16.1.0 [110/20] via 10.1.1.2, 00:01:28, Serial@/1
142.1.0.0/32 is subnetted, 1 subnets

0 E2 142.1.4.4 [110/20] via 10.1.1.2, 00:01:28, Serial@/1
10.0.0.0/30 is subnetted, 3 subnets

0 E2 10.1.1.8 [110/20] via 10.1.1.2, 00:02:29, Serial@/1

c 10.1.1.0 is directly connected, Serial@/1

0 IA 10.1.1.4 [110/128] via 10.1.1.2, 00:02:30, Serial@/1

rtrB#show ip route
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interface Seriale/e

ip address 10.1.1.9 255.255.255.252
!

router rip

version 2

network 10.0.0.0
network 156.26.0.0
no auto-summary

Router E

interface Loopbacke

ip address 142.1.4.4 255.255.255.255
!

interface Etherneto/o

ip address 172.16.1.2 255.255.255.0
1
router eigrp 1

network 142.1.0.0

network 172.16.0.0

no-auto-summary
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Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external ty
E1 - OSPF external type 1, E2 - OSPF external type 2, E
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - can
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 E2  1.1.1.1 [110/20] via 10.1.1.1, 00:09:03, Seriald
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopbackd
156.26.0.0/24 is subnetted, 2 subnets

0 E2  156.26.32.0 [110/20] via 10.1.1.6, 00:09:03, Serialt

0 E2  156.26.33.0 [110/20] via 10.1.1.6, 00 3, Seriall
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto
142.1.0.0/32 is subnetted, 1 subnets

D 142.1.4.4 [90/409600] via 172.16.1.2, 00:09:41, Etherneto

10.0.0.0/30 is subnetted, 3 subnets
0E2  10.1.1.8 [110/20] via 10.1.1.6, 00:09:03, Serial
c 10.1.1.0 is directly connected, Serial®
c 10.1.1.4 is directly connected, Seriall

B - BGP

area

pe 2

EGP

didate default
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
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U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbacke
156.26.0.0/24 is subnetted, 2 subnets

0 E2  156.26.32.0 [110/20] via 10.1.1.2, 00:07:28, Serialo/1

0 E2  156.26.33.0 [110/20] via 10.1.1.2, 00:07:28, Serialo/1
10.0.0.0/30 is subnetted, 3 subnets

0 E2  10.1.1.8 [110/20] via 10.1.1.2, 00:07:28, Serialo/1

c 10.1.1.0 is directly connected, Seriald/1

0IA  10.1.1.4 [110/128] via 10.1.1.2, 00:08:31, Seriald/1
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Router B

router ospf 1

network 2.2.2.2 0.0.0.0 area 0

network 172.16.1.0 0.0.0.255 area 0
default-information originate route-map exist
f

access-list 1 permit 3.3.3.0 0.0.0.3
1

route-map exist permit 10

match ip address 1
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D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

U - per-user static route, o - ODR
Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/11] via 172.16.1.1, 00:13:37, Ethernetd
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopbackd
3.0.0.0/30 is subnetted, 1 subnets

D 3.3.3.0 [90/40640000] via 10.1.1.6, 00:13:38, Seriall
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto

10.0.0.0/30 is subnetted, 1 subnets
c 10.1.1.4 is directly connected, Seriall
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Router B
router ospf 1

area 1 nssa defalt-information-originate
network 10.1.1.0 0.0.0.3 area @

network 10.1.1.4 0.0.0.3 area 1
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Router C
interface Loopbacke
shutdown
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rtrC#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopbackd
156.26.0.0/24 is subnetted, 2 subnets

R 156.26.32.0 [120/1] via 10.1.1.9, 00:00:10, Seriall

R 156.26.33.0 [120/1] via 10.1.1.9, 00:00:10, Seriall
10.0.0.0/30 is subnetted, 3 subnets

c 10.1.1.8 is directly connected, Seriall

0IA  10.1.1.0 [110/128] via 10.1.1.5, 00:08:58, Seriald
c 10.1.1.4 is directly connected, Seriald
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 172.16.1.2 to network 0.0.0.0

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 2.2.2.2 [110/11] via 172.16.1.2, 00:15:57, Ethernet0/o
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto/@

0*E2 0.0.0.0/0 [110/1] via 172.16.1.2, 00:15:57, Ethernet0/0
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 18-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

4 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets
0 2.2.2.2 [110/11] via 172.16.1.2, 00:20:13, Ethernet0/0

172.16.0.0/24 is subnetted, 1 subnets
4 172.16.1.0 is directly connected, Ethernet0/0@
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rtrC#show ip route
Codes: C - connected, $ - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is 10.1.1.5 to network 0.0.0.0

3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets

R 166.26.32.0 [120/1] via 10.1.1.9, 00:00:23, Seriall

R 166.26.33.0 [120/1] via 10.1.1.9, 00:00:23, Seriali
10.0.0.0/30 is subnetted, 3 subnets

Cc 10.1.1.8 is directly connected, Seriall

0 IA 10.1.1.0 [110/128] via 10.1.1.5, 00:14:39, Serial@

c 10.1.1.4 is directly connected, Serial®

0*N2 0.0.0.0/0 [110/1] via 10.1.1.5, 00:14:39, Serial®






OEBPS/Image00333.jpg
rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 18-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/11] via 172.16.1.1, 00:19:58, Ethernet0@
2.0.0.0/32 is subnetted, 1 subnets

4 2.2.2.2 is directly connected, Loopback®
172.16.0.0/24 is subnetted, 1 subnets

4 172.16.1.0 is directly connected, Ethernet®

10.0.0.0/30 is subnetted, 1 subnets
Cc 10.1.1.4 is directly connected, Serial
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rtrB#show ip ospf
Routing Process "ospf 1' with ID 2.2.2.2
Supports only single TOS(T0S) routes
It is an area border and autonomous system boundary router
Redistributing External Routes from,

eigrp 1, includes subnets in redistribution
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Mininum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 7. Checksum Sum OX3EFBS
Number of DCbitless external LSA ©
Number of DoNotAge external LSA @
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0 E2

0 E2

1.0.0.0/32 is subnetted, 1 subnets

1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

2.2.2.2 [110/11] via 172.16.1.2, 00:00:06, Ethernet0/o
3.0.0.0/24 is subnetted, 1 subnets

3.3.3.0 [110/55] via 172.16.1.2, 00:00:06, Ethernet0/@
172.16.0.0/24 is subnetted, 1 subnets

172.16.1.0 is directly connected, Etherneto/o
10.0.0.0/30 is subnetted, 1 subnets

10.1.1.4 [110/55] via 172.16.1.2, 00:00:06, Ethernet0/0
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Router B

router ospf 1

area 1 nssa no-redistribution
redistribute eigrp 1 subnets
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 1
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set
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Number of areas in this router is 2. 1 normal @ stub 1 nssa

Area BACKBONE(Q)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 11 times
Area ranges are
Number of LSA 3. Checksum Sum @x26FDC
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @

Area 1
Number of interfaces in this area is 1
It is a NSSA area, no redistribution into this area
Perform type-7/type-5 LSA translation
Area has no authentication
SPF algorithm executed 26 times
Area ranges are
Number of LSA 7. Checksum Sum @x31A46
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

3.0.0.0/24 is subnetted, 1 subnets

[ 3.3.83.0 is directly connected, Loopback@
156.26.0.0/24 is subnetted, 2 subnets

R 166.26.32.0 [120/1] via 10.1.1.9, 00:00:02, Seriall

R 156.26.33.0 [120/1] via 10.1.1.9, 00:00:02, Serialil
10.0.0.0/30 is subnetted, 3 subnets

c 10.1.1.8 is directly connected, Seriali

0 IA 10.1.1.0 [110/128] via 10.1.1.5, 00:04:37, Serial@
C 10.1.1.4 is directly connected, Serial@
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interface Serial@

bandwidth 64

ip address 10.1.1.6 255.255.255.252
1

router eigrp 1

network 3.0.0.0

network 10.0.0.0

no auto-summary
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
!
router ospf 1

network 1.1.1.1 0.0.0.0 area @
network 172.16.1.0 0.0.0.255 area @

Router B

interface Loopbacke@

ip address 2.2.2.2 255.255.255.255
1

interface Etherneto

ip address 172.16.1.2 255.255.255.0
!
interface Seriall

bandwidth 64

ip address 10.1.1.5 255.255.255.252
clockrate 64000

1
router eigrp 1
network 10.0.0.0

router ospf 1

redistribute eigrp 1 subnets
network 2.2.2.2 0.0.0.0 area @
network 172.16.1.0 0.0.0.255 area 0

Router C
interface Loopbacke
description Simulate the network 3.3.3.0/24

ip address 3.3.3.3 255.255.255.0
1
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Router B

router ospf 1

area 1 nssa

redistribute eigrp 1 subnets
network 10.1.1.0 0.0.0.3 area @
network 1 40 3 area 1
TRouter ¢
router ospf 1

area 1 nssa

redistribute rip subnets
network 10.1.1.4 0.0.0.3 area 1
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rtrB#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
H Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) Cnt Num
[ 10.1.1.6 Sel 10 00:13:27 399 2394 0 4

rtrC#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
H Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) cnt Num
11 00:13:53 28 2280 0 6

o 10.1.1.5 Sed
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rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set
1.0.0.0/32 is subnetted, 1 subnets

0 E2 1.1.1.1 [110/20] via 10.1.1.5, 00:12:02, Serial®
3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets

R 156.26.32.0 [120/1] via 10.1.1.9, 00:00:27, Seriall

R 156.26.33.0 [120/1] via 10.1.1.9, 00:00:27, Serialt

172.16.0.0/24 is subnetted, 1 subnets

0 E2 172.16.1.0 [110/20] via 10.1.1.5, 00:10:43, Serial@
142.1.0.0/32 is subnetted, 1 subnets

0 E2 142.1.4.4 [110/20] via 10.1.1.5, 00:10:43, Serial@
10.0.0.0/30 is subnetted, 3 subnets

c 10.1.1.8 is directly connected, Seriall
0 IA 10.1.1.0 [110/128] via 10.1.1.5, 00:12:03, Serial@
c 10.1.1.4 is directly connected, Serial®@
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:30 172.16.1.2 Etherneto/0

rtrB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
1.1.1.1 1 FULL/DR 00:00:38 172:.46.1.. Etherneto
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rtrB#show ip route
Codes: G - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
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c

172.16.1.0 is directly connected, Ethernet@
10.0.0.0/30 is subnetted, 1 subnets
10.1.1.4 is directly connected, Seriall
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rtrB#show ip ospf
Routing Process "ospf 1" with ID 2.2.2.2
Supports only single TOS(T0S@) routes
It is an area border and autonomous system boundary router
Redistributing External Routes from,
eigrp 1, includes subnets in redistribution
SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs
Number of external LSA 7. Checksum Sum 0x3F1B4
Number of DCbitless external LSA @
Number of DoNotAge external LSA 0
Number of areas in this router is 2. 1 normal @ stub 1 nssa
Area BACKBONE (Q)
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 10 times
Area ranges are
Number of LSA 3. Checksum Sum @x275D9
Number of DCbitless LSA @
Number of indication LSA 0
Number of DoNotAge LSA @
Area 1
Number of interfaces in this area is 1
It is a NSSA area
Perform type-7/type-5 LSA translation
Area has no authentication
SPF algorithm executed 23 times
Area ranges are
Number of LSA 9. Checksum Sum Ox4AE6A
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 0
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 1.1.1.1 [110/11] via 172.16.1.1, 00:13:37, Etherneto
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopbacke
3.0.0.0/24 is subnetted, 1 subnets

D 3.3.3.0 [90/40640000] via 10.1.1.6, 00:13:38, Serial

172.16.0.0/24 is subnetted, 1 subnets
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

[ 1.1.1.1 is directly connected, Loopbacke
156.26.0.0/24 is subnetted, 2 subnets

0 E2  156.26.32.0 [110/20] via 10.1.1.2, 00:06:14, Serialo/1

0 E2  156.26.33.0 [110/20] via 10.1.1.2, 00:06:14, Serialo/1
172.16.0.0/24 is subnetted, 1 subnets

0 E2  172.16.1.0 [110/20] via 10.1.1.2, 00:06:46, Serialo/1
142.1.0.0/32 is subnetted, 1 subnets

0 E2  142.1.4.4 [110/20] via 10.1.1.2, 00:06:46, Serialo/1
10.0.0.0/30 is subnetted, 3 subnets

0 E2  10.1.1.8 [110/20] via 10.1.1.2, 00:06:14, Serialo/1

c 10.1.1.0 is directly connected, Seriald/1
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Router B

router ospf 1

redistribute eigrp 1 subnets
network 2.2.2.2 0.0.0.0 area @
network 172.16.1.0 0.0.0.255 area 0
default-metric 55
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N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 E2 1.1.1.1 [110/20] via 10.1.1.1, 00:02:19, Serial®
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2,2 is directly connected, Loopback@
156.26.0.0/24 is subnetted, 2 subnets

0 N2 156.26.32.0 [110/20] via 10.1.1.6, 00:02:20, Serialil

0 N2 156.26.33.0 [110/20] via 10.1.1.6, 00:02:20, Seriall
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Ethernet@
142.1.0.0/32 is subnetted, 1 subnets
D 142.1.4.4 [90/409600] via 172.16.1.2, 00:18:28, Ethernet@

10.0.0.0/30 is subnetted, 3 subnets
0 N2 10.1.1.8 [110/20] via 10.1.1.6, 00:02:20, Serialil
Cc 10.1.1.0 is directly connected, Serial@
c 10.1.1.4 is directly connected, Seriall

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

3.0.0.0/24 is subnetted, 1 subnets

c 3.3.3.0 is directly connected, Loopback®
156.26.0.0/24 is subnetted, 2 subnets

R 166.26.32.0 [120/1] via 10.1.1.9, 00:00:06, Serialil

R 156.26.33.0 [120/1] via 10.1.1.9, 00:00:06, Serialil

172.16.0.0/24 is subnetted, 1 subnets

0 N2 172.16.1.0 [110/20] via 10.1.1.5, 00:04:52, Serial@
142.1.0.0/32 is subnetted, 1 subnets

0 N2 142.1.4.4 [110/20] via 10.1.1.5, 00:04:53, Serial@

10.0.0.0/30 is subnetted, 3 subnets
c 10.1.1.8 is directly connected, Serialil
0 IA 10.1.1.0 [110/128] via 10.1.1.5, 00:04:53, Serial@
C 0.1.1.4 is directly connected, Serial@
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rtrA#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candida
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd
2.0.0.0/32 is subnetted, 1 subnets
) 2.2.2.2 [110/11] via 172.16.1.2, 00:27:10, Ethernet0/0

3.0.0.0/24 is subnetted, 1 subnets

0 E2  3.3.3.0 [110/20] via 172.16.1.2, 00:01:58, Etherneto/o
172.16.0.0/24 is subnetted, 1 subnets

c 172.16.1.0 is directly connected, Etherneto/@
10.0.0.0/30 is subnetted, 1 subnets

0E2  10.1.1.4 [110/20] via 172.16.1.2, 00:01:58, Ethernet@/0

BGP

te default
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rtrA#show ip route

Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external

E1 - OSPF external type 1, E2 - OSPF external type 2, E -

i - IS-18, L1 - IS-IS level-1, L2 - IS-IS level-2, ia -

type 2
EGP
IS-1S inter area

* - candidate default, U - per-user static route, o - ODR

P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbacko
206.6.6.0/28 is subnetted, 1 subnets

0 E2 206.6.6.0 [110/20] via 10.1.1.2, 00:02:05, Seriale/1
6.0.0.0/12 is subnetted, 1 subnets

0 E2 6.0.0.0 [110/20] via 10.1.1.2, 00:02:05, Serial@/1

10.0.0.0/30 is subnetted, 1 subnets

c 10.1.1.0 is directly connected, Serial@/1
146.6.0.0/20 is subnetted, 1 subnets

0 E2 146.6.0.0 [110/20] via 10.1.1.2, 00:02:06, Serial@/1

0 E2 10.1.1.4 [110/200] via 10.1.1.2, 00:02:06, Seriald/1
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Router B
router ospf 1

redistribute eigrp 1 subnets route-map control-eigrp
!

access-list 1 permit 6.0.0.0 0.15.255.255
access-list 1 permit 146.6.0.0 0.0.15.255
access-list 1 permit 206.6.6.0 0.0.0.15

access-list 1 permit 10.1.1.4 0.0.0.3
route-map control-eigrp permit 10
match ip address 1

set metric 200

!

route-map control-eigrp permit 20
set metric 100
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!
interface Loopback2

ip address 6.6.6.6 255.240.0.0

!

interface Loopback3

ip address 145.5.5.5 255.255.0.0

1

interface Loopback4

ip address 146.6.6.6 255.255.240.0

!

interface Loopback5

ip address 205.5.5.5 255.255.255.0

!

interface Loopback6é

ip address 206.6.6.6 255.255.255.240
!

interface Seriale

ip address 10.1.1.6 255.255.255.252
1

router eigr
network 5.
network 6.
network 10.0.0.0
network 145.5
network 146.6.
network 205.5
network 206.6.
no auto-summary

oo
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ra#show ip ospf interface ethernet 1/0 | include Timer
Timer intervals configured, Hello 1@, Dead 40, Wait 40, Retransmit 5
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rtrA#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 il FULL/ - 00:00:36 10,112 Serial@/1
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show ip ospf neighbor | begin regular-expression
show ip ospf neighbor | exclude regular-expression
show ip ospf neighbor | include regular-expression
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r4#show ip ospf 1 interface ethernet 1/0
Ethernet1/@ is up, line protocol is up
Internet Address 172.16.2.2/24, Area @
Process ID 1, Router ID 4.4.4.4, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 4.4.4.4, Interface address 172.16.2.2
Backup Designated router (ID) 2.2.2.2, Interface address 172.16.2.1
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:08
Index 2/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 3, maximum is 3
Last flood scan time is @ msec, maximum is @ msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2 (Backup Designated Router)
Suppress hello for @ neighbor(s)
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Router A~
interface Loopbacke
ip address 1.1.1.1 255.255.255.255
1
interface Seriale/1
ip address 10.1.1.1 255.255.255.252
clockrate 64000
!
router ospf 1
network 10.1.1.0 0.0.0.3 area 0

Router B

interface Loopback@

ip address 2.2.2.2 255.255.255.255
!

interface Serial@

ip address 10.1.1.2 255.255.255.252

interface Serial 1

ip address 10.1.1.5 255.255.255.252
!

router eigrp 1

network 10.0.0.0

!
router ospf 1

network 10.1.1.0 0.0.0.3 area 0

Router C
interface Loopbacke

ip address 3.3.3.3 255.255.255.255
!

interface Loopbackl
ip address 5.5.5.5 255.0.0.0
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HE

ax

Ethernet1/0 is up, line protocol is up

HBEREONMIEENMIBEBRRE

Internet Address 172.16.2.2/24, Area 0

IBEREsEE0O6Y IP Ak . AUGHCREE, DARATISEE) OSPF XI5

Process ID 1, Router ID 4.4.4.4,
Network Type BROADCAST, Cost: 10

OSPF 3#i2 ID. A28 OSPF router-ID, $EEHESEOHY OSPF W
BAFIF) OSPF FF44(E'

Transmit Delay is 1 sec, State DR,Priority 1

AIBBRNIZEOMEUAMEDE DR, OSPF f5eRiEN 1°

Backup Designated router (ID) 2.2.2.2,
Interface address 172.16.2.1

SR80 — UAMLBDEI BDR 89 Router-ID, R EED IP it

Timer intervals configured, Hello 10,
Dead 40, Wait 40, Retransmit 5

ABEBIBEOATA OSPF hello #IEBNSIHITBFRIE

Neighbor Count is 1, Adjacent neighbor
countis 1

Adjacent with neighbor 2.2.2.2
(Backup Designated Router)

B— 1 OSPF 4MEIRBESABBB/HORLE - UAMES, %
OSPF 438 93X — U AR i) BDR®
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©

oo

o

2.0.0.0/32 is subnetted, 1 subnets
2.2.2.2 is directly connected, Loopback®
205.5.5.0/24 [90/40640000] via 10.1.1.6, 00:
206.6.6.0/28 is subnetted, 1 subnets
206.6.6.0 [90/40640000] via 10.1.1.6, 00:26:25, Seriali
0.0.0/8 [90/40640000] via 10.1.1.6, 00:26:25, Seriali
0.0.0/12 is subnetted, 1 subnets
6.0.0.0 [90/40640000] via 10.1.1.6, 00:26:25, Seriall
145.5.0.0/16 [90/40640000] via 10.1.1.6, 00:26:25, Seriall
10.0.0.0/30 is subnetted, 2 subnets
10.1.1.0 is directly connected, Serial®
10.1.1.4 is directly connected, Seriall
146.6.0.0/20 is subnetted, 1 subnets
146.6.0.0 [90/40640000] via 10.1.1.6, 00:

5, Seriall

:27, Seriall
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r2#show ip ospf neighbor detail 1.1.1.1
Neighbor 1.1.1.1, interface address 10.1.1.1
In the area 1 via interface Serial@/0@
Neighbor priority is 1, State is FULL, 12 state changes
DR is 0.0.0.0 BDR is 0.0.0.0
Options is 0x2
Dead timer due in 00:00:38
Neighbor is up for 4do2h
Index 1/1, retransmission queue length @, number of retransmission 1
First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0)
Last retransmission scan length is 1, maximum is 1
Last retransmission scan time is @ msec, maximum is @ msec
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Router B

router ospf 1

redistribute eigrp 1 subnets route-map control-eigrp
i

access-list 1 permit 6.0.0.0 0.15.255.255
access-list 1 permit 146.6.0.0 0.0.15.255
access-list 1 permit 206.6.6.0 0.0.0.15
access-list 1 permit 10.1.1.4 0.0.0.3
route-map control-eigrp permit 10

match ip address 1
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HE

s

Neighbor 1.1.1.1, interface address
10.1.1.1

AR (A3 Serial0/0 FIFEMLS) DAPBIBEDRH] router-ID K E
#0 IP #tosit

In the area 1 via interface Serial0/0

PEBHBRET X 1, BIABBEEED Serial0/0 ATFHIBRLRREZ
APEEEEDES

Neighbor priority is 1, State is
FULL, 12 state changes

AR (AEBED2EIED Serial0/0 FTAEMLR) cPIBEEBERLZEOBY OSPF {5
R, WEXRORT, URBBRFRSZEIRE

DR s 0.0.0.0 BDR is 0.0.0.0
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0x00 REFBEL 54BBEREDEIATARXIA A stub (I, 0x2 MUROAIE stub Kz
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rtrB#show ip eigrp neighbors

IP-EIGRP neighbors for process 1
H Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) cnt Num

o 10.1.1.6 Sel 11 00:25:42 308 2280 0 4






OEBPS/Image00834.jpg
r2#show ip ospf neighbor

r ID Pri  State
FULL/DR
FULL/
FULL/

Neighb
4.4.4.
3.3.3
1121

- m & -
- w O

Dead Time
00:00:35
00:00:38
00:00:38

Address
172.16.2.2
10.1.1.6
101121

Interface
Etherneto/o
Serial@/1
Serial0/0
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rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set
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r2#show ip ospf neighbor | include 4.4.4.4

4.4.4.4 1 FULL/DR 00:00:35 172.16.2.2 Ethernet0/0
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r4#show ip ospf flood-list

OSPF Router with ID (4.4.4.4)
Interface Serial@/0, Queue length @
Interface Ethernet1/0, Queue length @
Interface Ethernet0/@, Queue length @

Interface Loopback®, Queue length @

(Process ID 1)
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show ip ospf interface | begin regular-expression
show ip ospf interface | exclude regular-expression
show ip ospf interface | include regular-expression
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ip address 145.5.5.5 255.255.0.0
1
interface Loopback4
ip address 146.6.6.6 255.255.240.0
1
interface Loopbacks
ip address 205.5.5.5 255.255.255.0
i
interface Loopback6
ip address 206.6.6.6 255.255.255.240
!
interface Serial@
bandwidth 64
ip address 10.1.1.6 255.255.255.252
no ip directed-broadcast
!
router eigrp 1
network 5.0.0.
network 6.0.0
network 10.0.0.0
network 145.5
network 146.6.
network 205.5
network 206.6.
no auto-summary

Router D

interface Serialo/1

ip address 10.1.1.10 255.255.255.252
clockrate 64000

1

router rip

version 2

network 10.0.0.0
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* . candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback®

0 E1 205.5.5.0/24 [110/1662] via 10.1.1.2, 00:01:38, Serial0e/1
206.6.6.0/28 is subnetted, 1 subnets

0 E2 206.6.6.0 [110/200] via 10.1.1.2, 00:01:38, Serial0@/1
0 E1 5.0.0.0/8 [110/1662] via 10.1.1.2, 00:01:38, Seriale/1
.0.0.0/12 is subnetted, 1 subnets

0 E2 6.0.0.0 [110/200] via 10.1.1.2, 00:01:38, Serial@/1
172.16.0.0/24 is subnetted, 1 subnets

172.16.1.0 is directly connected, Ethernetd/@
0 E1 145.5.0.0/16 [110/1662] via 10.1.1.2, 00:01:39, Serial@/1
10.0.0.0/30 is subnetted, 2 subnets

10.1.1.0 is directly connected, Serial@/1
0 E2 10.1.1.4 [110/200] via 10.1.1.2, 00:01:41, Serial@/1

146.6.0.0/20 is subnetted, 1 subnets

0 E2 146.6.0.0 [110/200] via 10.1.1.2, 00:

o

©

1:41, Serial@/1
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r4#show ip ospf summary-address

OSPF Process 1, Summary-address

169.254.0.0/255.254.0.0 Metric 10, Type 2, Tag @
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Router B

router ospf 1

redistribute eigrp 1 subnets route-map control-eigrp
network 10.1.1.0 0.0.0.3 area @

1

access-list 1 permit 6.0.0.0 0.15.255.255

access-list 1 permit 146.6.0.0 0.0.15.255

access-list 1 permit 206.6.6.0 0.0.0.15

access-list 1 permit 10.1.1.4 0.0.0.3

route-map control-eigrp permit 10
match ip address 1

set metric 200

set tag 1

!

route-map control-eigrp permit 20
set metric 100

set metric-type type-1

set tag 2
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show ip ospf virtual-links | begin regular-expression
show ip ospf virtual-links | exclude regular-expression
show ip ospf virtual-links | include regular-expression
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0 E2

0 E2

10.1.1.4 [110/200] via 10.1.1.2, 00:01:55, Serial@/1
146.6.0.0/20 is subnetted, 1 subnets
146.6.0.0 [110/200] via 10.1.1.2, 00:01:55, Serial@/1

rtrA#show ip ospf database external 5.0.0.0

OSPF Router with ID (1.1.1.1) (Process ID 1)

Type-5 AS External Link States

Routing Bit Set on this LSA

LS age: 254

Options: (No TOS-capability, DC)

LS Type: AS External Link

Link State ID: 5.0.0.0 (External Network Number )
Advertising Router: 2.2.2.2

LS Seq Number: 80000002

Checksum: 0x8BB6

Length: 36

Network Mask: /8

Metric Type: 2 (Larger than any link state path)
T0S: @

Metric: 100

Forward Address: 0.0.0.0

External Route Tag: @

rtrA#show ip ospf database external 206.6.6.0

OSPF Router with ID (1.1.1.1) (Process ID 1)

Type-5 AS External Link States

Routing Bit Set on this LSA

LS age: 297

Options: (No TOS-capability, DC)

LS Type: AS External Link

Link State ID: 206.6.6.0 (External Network Number )
Advertising Router: 2.2.2.2

LS Seq Number: 80000003

Checksum: 0x51C4

Length: 36

Network Mask: /28

Metric Type: 2 (Larger than any link state path)
T0S: @

Metric: 200

Forward Address: 0.0.0.0

External Route Tag: @
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r2#show ip ospf retransmission-list serial 0/0
OSPF Router with ID (2.2.2.2) (Process ID 1)

Neighbor 1.1.1.1, interface Serial®/@ address 10.1.1.1
Link state retransmission due in 2969 msec, Queue length 2

Type LS ID ADV RTR Seq NO Age Checksum
1 2:2.2:2 2:2.2.2 0x80000219 0 0xB123
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Router B

router ospf 1

redistribute eigrp 1 subnets route-map control-eigrp
network 10.1.1.0 0.0.0.3 area 0

access-list

1 permit 6.0.0.0 0.15.255.255
access-list 1 permit 146.6.0.0 0.0.15.255
access-list 1 permit 206.6.6.0 0.0.0.15

access-list 1 permit

route-map control-eigrp permit 10
match ip address 1

set metric 200

'

route-map control-eigrp permit 20
set metric 100

set metric-type type-1
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show ip ospf summary-address | begin regular-expression
show ip ospf summary-address | exclude regular-expression
show ip ospf summary-address | include regular-expression
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
1

interface Seriale/e@

bandwidth 64

ip address 10.1.1.9 255.255.255.252
no ip mroute-cache

!
interface Seriale/1

bandwidth 64

ip address 10.1.1.1 255.255.255.252

clockrate 64000
!

router ospf 1
network 10.1.1.0 0.0.0.3 area 0
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6w3d: OSPF: Rcv DBD from 1.1.1.1 on Serial®/1 seq 0x2071 opt 0x2
mtu 1500 state EXSTART

6w3d: OSPF:
6w3d: OSPF:
2 mtu 1500
OSPF:
OSPF:

6w3d:
6éw3d:

6w3d:
6w3d:
6w3d:

mtu
6w3d:

6éw3d:

mtu
6w3d:
6w3d:
6w3d:

OSPF:
OSPF:
OSPF:

1500

OSPF:

OSPF:

1500

OSPF:
OSPF:

First DBD and we are not SLAVE

Rcv DBD from 1.1.1.1 on Serial@/1 seq @x12F4 opt 0x2
state EXSTART

NBR Negotiation Done. We are the MASTER

Send DBD to 1.1.1.1 on Serial®@/1 seq O0x12F5 opt @Ox42

Database request to 1.1.1.1

sent LS REQ packet to 10.1.1.18, length 144

Rcv DBD from 1.1.1.1 on Serial®/1 seq 0x12F5 opt 0x2
state EXCHANGE

Send DBD to 1.1.1.1 on Serial@/1 seq @x12F6 opt @x42

Rcv DBD from 1.1.1.1 on Serial@/1 seq 0x12F6 opt 0x2
state EXCHANGE

Exchange Done with 1.1.1.1 on Serial@/1

Synchronized with 1.1.1.1 on Serial@/1, state FULL

flag 0x7

flag ox2

flag 0x3

flag 0x0

flag ox1

flag 0x0

%0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on Serial®/1 from LOADING to
Loading Done

len 32

len 27

len 52

len 32

len 32

len 32

FULL,
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!
router rip

version 2

redistribute ospf 1 metric 1
passive-interface Serialo/1
network 10.0.0.0

no auto-summary

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Seriale
bandwidth 64
ip address 10.1.1.2 255.255.255.252
no ip directed-broadcast
!
interface Seriali
bandwidth 64
ip address 10.1.1.5 255.255.255.252
clockrate 64000
1
!
router eigrp 1
network 10.0.0.0
!
router ospf 1
redistribute eigrp 1 subnets route-map set-tags
network 10.1.1.0 0.0.0.3 area 0
1
access-list 1 permit 6.0.0.0 0.15.255.255
access-list 1 permit 146.6.0.0 0.0.15.255
access-list 1 permit 206.6.6.0 0.0.0.15
access-list 1 permit 10.1.1.4 0.0.0.3
route-map set-tags permit 10
match ip address 1
set tag 1
!
route-map set-tags permit 20
set tag 2

Router C

interface Loopback®

ip address 3.3.3.3 255.255.255.255
!

interface Loopbackl

ip address 5.5.5.5 255.0.0.0

!

interface Loopback2

ip address 6.6.6.6 255.240.0.0
!

interface Loopback3






OEBPS/Image00603.jpg
rtrB#show ip ospf database external 5.0.0.0

OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-5 AS External Link States

LS age: 164
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 5.0.0.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000007
Checksum: 0x2299
Length: 36
Network Mask: /8
Metric Type: 1 (Comparable directly to link state metric)
T0S: @
Metric: 100
Forward Address: 0.0.0.0
External Route Tag: 2

rtrA#show ip route 206.6.6.0 255.255.255.240
Routing entry for 206.6.6.0/28
Known via "ospf 1", distance 110, metric 200
Tag 1, type extern 2, forward metric 1562
Last update from 10.1.1.2 on Serial®d/1, 00:04:40 ago
Routing Descriptor Blocks:
* 10.1.1.2, from 2.2.2.2, 00:04:40 ago, via Seriald/1
Route metric is 200, traffic share count is 1
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ri#show ip ospf virtual-links
Virtual Link OSPF_VL@ to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Serial®/@, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:01
Adjacency State FULL (Hello suppressed)
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6.0.0.012 (1)
146.6.6.0/20 (1)
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ré#debug ip ospf adj
OSPF adjacency events debugging is on

ré#clear ip ospf process

Reset ALL OSPF processes? [nol: yes

et

6w3d: OSPF: Interface Loopback® going Down

6wad: OSPF: 6.6.6.6 address 6.6.6.6 on Loopback0 is dead, state DOWN

6wad: OSPF: Interface Serial®/1 going Down

6w3d: OSPF: 6.6.6.6 address 10.1.1.17 on Seriald/1 is dead, state DOWN

6w3d: OSPF: 1.1.1.1 address 10.1.1.18 on Seriald/1 is dead, state DOWN

6w3d: %0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on Serial®/1 from FULL to DOWN,
Neighbor Down: Interface down or detached

6wdd: OSPF: Interface Loopbackd going Up

6w3d: OSPF: Interface Serial®/1 going Up

6wad: OSPF: Build router LSA for area 7, router ID 6.6.6.6, Seq 0x8000000

6w3d: OSPF: 2 Way Communication to 1.1.1.1 on Serial/1, state 2WAY

6w3d: OSPF: Send DBD to 1.1.1.1 on Serialo/1 seq Ox12F4 opt 0x42 flag 0x7 len 32
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r2#show ip ospf request-list 3.3.3.3

OSPF Router with ID (2.2.2.2)

(Process ID 1)

Neighbor 3.3.3.3, interface Serial@/1 address 10.1.1.6

Type LS ID
1 3.3.3.3

Seq NO
0x8000020C 9

Age

Checksum
0x6572
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
c 1.1.1.1 is directly connected, Loopback®
0 E2 205.5.5.0/24 (110/100] via 10.1.1.2, 00:01:53, Seriale/1
206.6.6.0/28 is subnetted, 1 subnets
E2  206.6.6.0 [110/200] via 10.1.1.2, 00:01:53, Serialo/1
E2 5.0.0.0/8 [110/100] via 10.1.1.2, 00:01:53, Serialo/1
0.0.0/12 is subnetted, 1 subnets
0E2  6.0.0.0 [110/200] via 10.1.1.2, 00:01:53, Seriald/
172.16.0.0/24 is subnetted, 1 subnets
172.16.1.0 is directly connected, Ethernet0/o
0 E2 145.5.0.0/16 (110/100] via 10.1.1.2, 00:01:54, Seriale/1
10.0.0.0/30 is subnetted, 2 subnets
c 10.1.1.0 is directly connected, Seriald/1

oo

o
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show ip ospf retransmission-list | begin regular-expression
show ip ospf retransmission-list | exclude regular-expression
show ip ospf retransmission-list | include regular-expression
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show ip ospf request-list | begin regular-expression
show ip ospf request-list | exclude regular-expression
show ip ospf request-list | include regular-expression
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Router B
router ospf 1
redistribute eigrp 1 metric 66 metric-type 1
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Router B
router ospf 1
redistribute eigrp 1 metric 66
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Area BACKBONE(Q)
Number of interfaces in this area is 3
Area has no authentication
SPF algorithm executed 19 times
Area ranges are
Number of LSA 15. Checksum Sum 0x7A630
Number of opaque link LSA @. Checksum Sum @x0
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 5
Flood list length @
Area 1
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 10 times
Area ranges are
Number of LSA 22. Checksum Sum @xD15F3
Number of opaque link LSA @. Checksum Sum 0x@
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA 0@
Flood list length @
Area 2
Number of interfaces in this area is 1
Area has no authentication
SPF algorithm executed 2 times
Area ranges are
Number of LSA 12. Checksum Sum 0x7AB94
Number of opaque link LSA @. Checksum Sum 0x@
Number of DCbhitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
Flood list length @
Area 9
Number of interfaces in this area is 2
Area has no authentication
SPF algorithm executed 3 times
Area ranges are
8.8.8.0/27 Active(1) Advertise
Number of LSA 12. Checksum Sum Ox6FB7C
Number of opaque link LSA @. Checksum Sum 0x0
Number of DCbitless LSA @
Number of indication LSA @
Number of DoNotAge LSA @
Flood list length @
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbackd

0 E2 205.5.5.0/24 [110/66] via 10.1.1.2, 00:00:16, Serialo/1

0 E2 5.0.0.0/8 [110/66] via 10.1.1.2, 00:00:16, Serial®/1

0 E2 145.5.0.0/16 [110/66] via 10.1.1.2, 00:00:16, Serialo/1
10.0.0.0/30 is subnetted, 1 subnets

c 10.1.1.0 is directly connected, Seriald/1
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Routing Process "ospf 1" with ID 2.2.2.2 KEBE32868) OSPF 3#42 ID 0 OSPF router-ID

OSPF [BEIgsLE, BI5: KINARBBB(ABR), Bi8INiARIBHE
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rtrB#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

2.0.0.0/32 is subnetted, 1 subnets
c 2.2.2.2 is directly connected, Loopbackd
D 205.5.5.0/24 [90/40640000] via 10.1.1.6, 00:
206.6.6.0/28 is subnetted, 1 subnets
D 206.6.6.0 [90/40640000] via 10.1.1.6, 00:26:25, Seriall
5.0.0.0/8 [90/40640000] via 10.1.1.6, 00:26:25, Seriall
6.0.0.0/12 is subnetted, 1 subnets
) 6.0.0.0 [90/40640000] via 10.1.1.6, 00:26:25, Seriall
D 145.5.0.0/16 [90/40640000] via 10.1.1.6, 00:26:25, Seriall
10.0.0.0/30 is subnetted, 2 subnets

:25, Seriall

c 10.1.1.0 is directly connected, Seriald
c 10.1.1.4 is directly connected, Seriall
146.6.0.0/20 is subnetted, 1 subnets
D 146.6.0.0 [90/40640000] via 10.1.1.6, 00:26:27, Serial
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router ospf 1
redistribute eigrp 1
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Router A

interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Serialo/1

bandwidth 64

ip address 10.1.1.1 255.255.255.252
ip ospf transmit-delay 2

clockrate 64000

1

router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0

Router B
interface Loopbackd

ip address 2.2.2.2 255.255.255.255
'

interface Seriald
ip address 10.1.1.2 255.255.255.252
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rtrA#show ip ospf interface serial /1
Seriale/1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area 0
Process 10 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 10
Hello due in 00:00:04
Index 1/1, flood queue length O
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is @ msec, maximum is O msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor(s)
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
2.2.2.2 1 FULL/

Dead Time
00:00:37

Address

10.1.1.2

Interface
Serialo/1






OEBPS/Image00572.jpg
rtrB#show ip ospf database external

OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-5 AS External Link States

LS age: 410
Options: (No TOS-capability, DC)

LS Type: AS External Link

Link State ID: 5.0.0.0 (External Network Number )
Advertising Router: 2.2.2.2

LS Seq Number: 80000004

Checksum: 0x642C

Length: 36
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show ip ospf | begin regular-expression
show ip ospf | exclude regular-expression
show ip ospf | include regular-expression
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Network Mask: /8
Metric Type: 2 (Larger than any link state path)
T0S: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: 0

LS age: 419
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 145.5.0.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000004
Checksun: 0X5F9
Length: 36
Network Mask: /16
Metric Type: 2 (Larger than any link state path)
T0S: @
Metric: 20
Forward Address: 0.0.0.0
External Route Ta ]

LS age: 435
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 205.5.5.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000004
Checksum: OXBEFE
Length: 36
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
T0S: 0
Wetric: 20
Forward Address: 0.0.0.0
External Route Tag: 0
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r2#show ip ospf

Routing Process "ospf 1" with ID 2.2.2.2

Supports only single TOS(T0S@) routes

Supports opaque LSA

It is an area border router

SPF schedule delay 5 secs, Hold time between two SPFs 10 secs
Minimum LSA interval 5 secs. Minimum LSA arrival 1 secs

Number
Number
Number
Number
Number

of
of
of
of
of

external LSA 1. Checksum Sum OxAB1F

opaque AS LSA @. Checksum Sum 0x@

DCbitless external and opaque AS LSA @

DoNotAge external and opaque AS LSA 0

areas in this router is 4. 4 normal 0 stub @ nssa

External flood list length @
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rtrB(config-router)#redistribute eigrp 1
% Only classful networks will be redistributed
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bandwidth 64

1

router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area 0
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopbacke

0 E2 205.5.5.0/24 [110/20] via 10.1.1.2, 00:33:23, Serialo/1

0 E2 5.0.0.0/8 [110/20] via 10.1.1.2, 00:33:23, Serialo/1

0 E2 145.5.0.0/16 [110/20] via 10.1.1.2, 00:33:23, Seriale/1
10.0.0.0/30 is subnetted, 1 subnets

c 10.1.1.0 is directly connected, Seriald/1
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rtrA#show ip ospf interface serial /1
Seriale/1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 2 sec, State POINT_TO_POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:00
Index 1/1, flood queue length @
Next 0x0(0)/0x0(0)
Last flood scan length is 2, maximum is 2
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor (s)

rtrA#show ip ospf neighbor

Neighbor 1D Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:00:36  10.1.1.2 serialo/1
rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area

* - candidate default, U - per-user static route, o - ODR

P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

¢ 1.1.1.1 is directly connected, Loopback®
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/1563] via 10.1.1.2, 00:40:39, Serial0/1
10.0.0.0/30 is subnetted, 1 subnets

c 10.1.1.0 is directly connected, Seriald/1
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Type-5 AS External Link States

Routing Bit Set on this LSA

LS age: 313

Options: (No TOS-capability, DC)

LS Type: AS External Link

Link State ID: 5.0.0.0 (External Network Number )
Advertising Router: 2.2.2.2

LS Seq Number: 8000002A

Checksum: 0x8D02
Length: 36

Network Mask: /8
Metric Type: 1 (Comparable directly to link state metric)
T0S: @
Metric: 66
Forward Address: 0.0.0.0
External Route Tag: 555

rtrB#show ip ospf database external 145.5.0.0

OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-5 AS External Link States

LS age: 373
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 145.5.0.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 8000002A
Checksum: @x2ECF
Length: 36
Network Mask: /16
Metric Type: 1 (Comparable directly to link state metric)
T0S: @
Metric: 66
Forward Address: 0.0.0.0
External Route Tag: 555
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rtrA#show ip route 5.0.0.0
Routing entry for 5.0.0.0/8
Known via "ospf 1", distance 110, metric 1628
Tag 555, type extern 1
Last update from 10.1.1.2 on Serial®/1, 00:03:57 ago
Routing Descriptor Blocks:
*10.1.1.2, from 2.2.2.2, 00:03:57 ago, via Serialo/1
Route metric is 1628, traffic share count is 1
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show ip ospf flood-list | begin regular-expression
show ip ospf flood-list | exclude regular-expression
show ip ospf flood-list | include regular-expression
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rtrA#show ip ospf database external 5.0.0.0

OSPF Router with ID (1.1.1.1) (Process ID 1)
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Checksum: 0x108
Length: 36
Network Mask: /24
Metric Type: 1 (Comparable directly to link state metric)
TOS: @
Netric: 66
Forward Address: 0.0.0.0
External Route Ta
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets
1.1.1.1 is directly connected, Loopback®
1 205.5.5.0/24 [110/1628] via 10.1.1.2, 00:05:36, Serial@/1
15.0.0.0/8 [110/1628] via 10.1.1.2, 00:05:36, Seriale/1
1 145.5.0.0/16 [110/1628] via 10.1.1.2, 00:05:36, Serial@/1
10.0.0.0/30 is subnetted, 1 subnets
C 10.1.1.0 is directly connected, Serial@/1

cooo
mm m






OEBPS/Image00822.jpg
show ip ospf database | begin regular-expression
show ip ospf database | exclude regular-expression
show ip ospf database | include regular-expression
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show ip ospf border-routers | begin regular-expression
show ip ospf border-routers | exclude regular-expression
show ip ospf border-routers | include regular-expression
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rtrB#show ip ospf database external

OSPF Router with ID (2.2.2.2) (Process ID 1)

Type-5 AS External Link States

LS age: 149

Options: (No TOS-capability, DC)

LS Type: AS External Link

Link State ID: 5.0.0.0 (External Network Number )
Advertising Router: 2.2.2.2

LS Seq Number: 80000008

Checksum: 0xA638

Length: 36

Network Mask: /8

Metric Type: 1 (Comparable directly to link state metric)

T0S: 0
Metric: 66

Forward Address: 0.0.0.0
External Route Tag: @

LS age: 158
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 145.5.0.0 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000008
Checksum: 0x4706
Length: 36
Network Mask: /16
Metric Type: 1 (Comparable directly to link state metric)
T0S: @
Metric: 66
Forward Address: 0.0.0.0
External Route Tag: 0

LS age: 168

Options: (No TOS-capability, DC)

LS Type: AS External Link

Link State ID: 205.5.5.0 (External Network Number )
Advertising Router: 2.2.2.2

LS Seq Number: 80000008
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ré#show ip ospf border-routers
OSPF Process 1 internal Routing Table
Codes: i - Intra-area route, I - Inter-area route

T 4.4.4.4 [122] via 10.1.1.18, Serialo/1, ASBR, Area 7, SPF 5
i1 1 [48] via 10.1.1.18, Seriald/1, ABR, Area 7, SPF 5
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P - periodic downloaded static route

Gateway of last resort is not set

©

o

E1

o

E

©

0 E1

1.0.0.0/32 is subnetted, 1 subnets

1.1.1.1 is directly connected, Loopback
205.5.5.0/24 [110/1628] via 10.1.1.2, 00:2;
206.6.6.0/28 is subnetted, 1 subnets

206.6.6.0 [110/1628] via 10.1.1.2, 00:02:37, Seriale/1

0.0.0/8 [110/1628] via 10.1.1.2, 00:22:36, Seriald/1

0.0.0/12 is subnetted, 1 subnets

6.0.0.0 [110/1628] via 10.1.1.2, 00:02:37, Seriald/1
145.5.0.0/16 [110/1628] via 10.1.1.2, 00:22:37, Seriale/1
10.0.0.0/30 is subnetted, 2 subnets

10.1.1.0 is directly connected, Serialo/

10.1.1.4 [110/1628] via 10.1.1.2, 00:02:40, Seriale/1
146.6.0.0/20 is subnetted, 1 subnets

146.6.0.0 [110/1628] via 10.1.1.2, 00:

6, Seriale/1

140, Seriald/1
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ré#show ip ospf database asbr-summary
OSPF Router with ID (6.6.6.6) (Process ID 1
Summary ASB Link States (Area 7)

Routing Bit Set on this LSA
LS age: 1124
Options: (No TOS-capability, DC, Upward)
LS Type: Summary Links(AS Boundary Router
Link State ID: 4.4.4.4 (AS Boundary Router address)
Advertising Router: 1.1.1.1
LS Seq Number: 80000010
Checksum: 0x6D6
Length: 28
Network Mask: /@
TOS: 0 Metric: 74
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Router B
router ospf 1
redistribute eigrp 1 metric 66 metric-type 1 subnets tag 555






OEBPS/Image00826.jpg
FEB s

Link State ID: 4.4.4.4
ASBR #9 OSPF Router-ID
(AS Boundary Router address)

Advertising Router: 1.1.1.1 WBEAF LSA 8938692869 OSPF Router-ID
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Router B
router ospf 1
redistribute eigrp 1 metric 66 metric-type 1 subnets
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ré#show ip ospf database adv-router 1.1.1.1
OSPF Router with ID (6.6.6.6) (Process ID 1)
Router Link States (Area 7)

Link ID ADV Router Age Seq# Checksum Link count
1.1.1.1 1.1.1.1 431 0x80000012 0x2714 2

Summary Net Link States (Area 7)

Link 1D ADV Router Age seqtt Checksum
109 A ) 431 080000010 0x29FB
2.2.2.2 1.1.1.1 431 080000010 0Xx7D63
4.4.4.4 {adsdad 431 080000010 0x8549
8.8.8.0 Todadnd 431 0x80000003 0x18E4
10.1.1.0 1.1.1.1 431 080000010 0x248C
10.1.1.4 1.1.1.1 431 080000010 0x3785
10.1.1.12 il 431 080000010 0XF1A8
172.16.1.0 Tadatil 1198 0x80000013 0x213
172.16.2.0 1.1.1.1 431 080000010 0x9888
Summary ASB Link States (Area 7)
Link 1D ADV Router Age Seq#t Checksum

4.4.4.4 Al 431 0x80000010 0x6D61
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rtrA#show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-I8, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* . candidate default, U - per-user static route, o - ODR
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Router B

interface Etherneto

ip address 172.16.1.2 255.255.255.0
ip ospf priority 2
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rtrB#show ip ospf interface ethernet 0
Ethernet® is up, line protocol is up
Internet Address 172.16.1.2/24, Area 0
Process 1D 1, Router ID 172.16.1.2, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DR, Priority 2
Designated Router (ID) 1.1.1.1, Interface address 172.16.1.1
Backup Designated router (ID) 172.16.1.2, Interface address 172.16.1.2
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:02
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1 (Designated Router)
Suppress hello for @ neighbor(s)
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
172.16.1.2 1 FULL/DR 00:00:36  172.16.1.2 Etherneto/o

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 FULL/BDR 00:00:39  172.16.1.1 Ethernet@
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rtrA#show ip ospf interface ethernet 0/0
Ethernet0/0 is up, line protocol is up
Internet Address 172.16.1.1/24, Area 0
Process 10 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 172.16.1.2, Interface address 172.16.1.2
Backup Designated router (ID) 1.1.1.1, Interface address 172.16.1.1
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:09
Index 1/1, flood queue length @
Next 0x0(0) /0x0(0)
Last flood scan length is 1, maximum is 3
Last flood scan time is @ msec, maximum is O msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 172.16.1.2 (Designated Router)
Suppress hello for @ neighbor(s)
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rtrA#ping 2.2.2.2

Type escape sequence to abort.
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Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
rtrA#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
rtrB#ping 1.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
rtrB#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/8/12 ms
rtrC#ping 1.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms
rtrC#ping 2.2.2.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

1

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/8/12 ms
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Etherneto/o

ip address 172.16.1.1 255.255.255.0
!
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router ospf 1
network 1.1.1.1 0.0.0.0 area 1
network 172.16.1.0 0.0.0.255 area @

Router B

interface Etherneto

ip address 172.16.1.2 255.255.255.0
1

router ospf 1

network 172.16.1.0 0.0.0.255 area @
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rtrA#show frame-relay map

Seriale/@.2 (up): point-to-point dlci, dlci 102(0x66,0x1860), broadcast
status defined, active

Serial@/@.1 (up): point-to-point dlci, dlci 101(0x65,0x1850), broadcast

status defined, active
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BDOR

Loopback 0 RID=1.1.11 RID =172.16.1.2

1.1.1.1/32

172.16.1.1/24 172.16.1.2/24

Priority = 1 Priority = 1
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Router A
interface Serialo/1

bandwidth 64

ip address 10.1.1.1 255.255.255.252
ip ospf retransmit-interval 10
clockrate 64000
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rtrA#show ip ospf int serial /1
Seriale/1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:07
Index 1/1, flood queue length @
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor (s)

rtrB#show ip ospf interface serial 0
Serial@ is up, line protocol is up
Internet Address 10.1.1.2/30, Area @
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Process ID 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 4@, Retransmit 5
Hello due in 00:00:05
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for @ neighbor(s)
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Router B

interface Etherneto

ip address 172.16.1.2 255.255.255.0
ip ospf priority 0
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rtrB#show ip ospf interface ethernet 0
Ethernet® is up, line protocol is up
Internet Address 172.16.1.2/24, Area 0
Process ID 1, Router ID 172.16.1.2, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DROTHER, Priority 0
Designated Router (ID) 1.1.1.1, Interface address 172.16.1.1
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:09
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1 (Designated Router)
Suppress hello for @ neighbor(s)
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
172.16.1.2 2 FULL/BOR 00:00:39  172.16.1.2 Etherneto/o

rtrB#show ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
1.1.1.1 1 FULL/DR 00:00:34  172.16.1.1 Ethernet@
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Router A
interface Loopbacke

ip address 1.1.1.1 255.255.255.255
!

interface Seriale/1
bandwidth 64

ip address 10.1.1.1 255.255.255.252
clockrate 64000

!
router ospf 1

network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0

Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Serialo

ip address 10.1.1.2 255.255.255.252
bandwidth 64

!
router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area 0
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
2.2.2.2 1 FULL/

Dead Time
00:00:31

Address

10.1.1.2

Interface
Serialo/1
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
172.16.1.2 © FULL/DROTHER  00:00:31  172.16.1.2 Etherneto/o

rtr#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
1.1.1.1 1 FULL/DR 00:00:32  172.16.1.1 Ethernet@
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10.1.1.1/30 10.1.1.2/30

retransmit interval BRiAE =5 b
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rtrA#show frame-relay map
Serial@/@ (up): ip 10.1.1.2 dlci 101(0x65,0x1850), static,
broadcast,
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CISCO, status defined, active
Serial@/@ (up): ip 10.1.1.3 dlci 102(0x66,0x1860), static,
broadcast,
CISCO, status defined, active
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Router B
interface Serialo

ip address 10.1.1.2 255.255.255.248
encapsulation frame-relay

ip ospf network point-to-multipoint
bandwidth 64

frame-relay map ip 10.1.1.1 110 broadcast
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rtrA#ping 2.2.2.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:
1

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms

rtrA#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/6/8 ms
rtrB#ping 1.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
rtrB#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/8/12 ms
rtrC#ping 1.1.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms
rtrC#ping 2.2.2.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/9/12 ms
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S0
10.1.1.2130

S0.1
10.1.1.6/30
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Router A
interface Loopback@
ip address 1.1.1.1 255.255.255.255
interface Seriale/@
bandwidth 64
no ip address
encapsulation frame-relay
frame-relay lmi-type ansi
!
interface Seriale/@.1 point-to-point
ip address 10.1.1.1 255.255.255.252
frame-relay interface-dlci 101
!
interface Serial@/0.2 point-to-point
ip address 10.1.1.5 255.255.255.252
frame-relay interface-dlci 102
!
router ospf 1
network 1.1.1.1 0.0.0.0 area 1
network 10.1.1.0 0.0.0.3 area 0
network 10.1.1.4 0.0.0.3 area 0
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rtrA#ping 2.2.2.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
rtrA#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
rtrB#ping 1.1.1.1

Type escape sequence to abort.
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Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/5/8 ms
rtrB#ping 3.3.3.3

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/8/12 ms

rtrC#ping 1.1.1.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds
Success rate is 100 percent (5/5), round-trip min/avg/max = 4/4/8 ms
rtrc#ping 2.2.2.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2.2.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/8/12 ms
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* . candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback@
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/1563] via 10.1.1.2, 00:01:06, Seriale/0
3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/1563)] via 10.1.1.3, 00:01:06, Serial0/Q
10.0.0.0/29 is subnetted, 1 subnets

[ 10.1.1.0 is directly connected, Serial@/0

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR
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Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

OIA  1.1.1.1 [110/65] via 10.1.1.1, 00:03:23, Seriale
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2.2 is directly connected, Loopback®
3.0.0.0/32 is subnetted, 1 subnets

O IA  3.3.3.3 [110/65] via 10.1.1.1, 00:03:23, Seriale

C  169.254.0.0/16 is directly connected, Ethernet@
10.0.0.0/29 is subnetted, 1 subnets

c 10.1.1.0 is directly connected, Seriald

rtrC#show ip route
Codes: C - connected, S - static, I - IGAP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I8-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 IA  1.1.1.1 [110/65] via 10.1.1.1, 00:03:43, Seriald
2.0.0.0/32 is subnetted, 1 subnets

0IA  2.2.2.2 [110/65] via 10.1.1.1, 00:03:44, Serialo
3.0.0.0/32 is subnetted, 1 subnets

c 3.3.3.3 is directly connected, Loopbackd
10.0.0.0/29 is subnetted, 1 subnets

c 10.1.1.0 is directly connected, Seriald
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State Dead Time Address Interface
3.3.3.3 1 FULL/ - 00:00:31 10.1.1.6 Seriale/e.2
2.2.2.2 1 FULL/ - 00:00:36  10.1.1.2 Serialo/0.1
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rtrA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set
1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback
2.0.0.0/32 is subnetted, 1 subnets
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Router B

interface Serialo

ip address 10.1.1.2 255.255.255.252
encapsulation frame-relay

ip ospf network point-to-point

bandwidth 64

frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi
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rtrB#show ip ospf interface serial @
Serial@ is up, line protocol is up
Internet Address 10.1.1.2/30, Area 0
Process 1D 1, Router ID 2.2.2.2, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:02
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for @ neighbor(s)
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0 IA 2.2.2.2 [110/1563] via 10.1.1.2, 00:45:57, Serial0/0.1
3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/1563] via 10.1.1.6, 00:45:57, Serial@/0.2
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Seriald/0.1

c 10.1.1.4 is directly connected, Serial0/0.2

rtrB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 IA 1.1.1.1 [110/1563] via 10.1.1.1, 00:46:46, Serial@
2.0.0.0/32 is subnetted, 1 subnets

c 2.2.2,2 is directly connected, Loopback@
3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3.3.3 [110/3125] via 10.1.1.1, 00:46:46, Serial@
10.0.0.0/30 is subnetted, 2 subnets

c 10.1.1.0 is directly connected, Serial@

[} 10.1.1.4 [110/3124] via 10.1.1.1, 00:46:46, Serial@

rtrC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

1.0.0.0/32 is subnetted, 1 subnets

0 IA 1.1.1.1 [110/1563] via 10.1.1.5, 00:47:13, Serial0.1
2.0.0.0/32 is subnetted, 1 subnets

0 IA 2.2.2.2 [110/3125] via 10.1.1.5, 00:47:13, Serial0.1
3.0.0.0/32 is subnetted, 1 subnets

c 3.3.3.3 is directly connected, Loopback®
10.0.0.0/30 is subnetted, 2 subnets
0 10.1.1.0 [110/3124] via 10.1.1.5, 00:47:14, Serial0Q.1

C 10.1.1.4 is directly connected, Serial@.1
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Router B
interface Loopbacke

ip address 2.2.2.2 255.255.255.255
!

interface Seriale

ip address 10.1.1.2 255.255.255.252
encapsulation frame-relay

bandwidth 64

frame-relay map ip 10.1.1.1 110 broadcast
no frame-relay inverse-arp
frame-relay lmi-type ansi

!
router ospf 1

network 2.2.2.2 0.0.0.0 area 2
network 10.1.1.0 0.0.0.3 area 0

Router C
interface Loopbacke

ip address 3.3.3.3 255.255.255.255
!

interface Seriale

bandwidth 64

no ip address

encapsulation frame-relay

no frame-relay inverse-arp

!

interface Serial®0.1 point-to-point
ip address 10.1.1.6 255.255.255.252
frame-relay interface-dlci 120

!
router ospf 1

network 3.3.3.3 0.0.0.0 area 3
network 10.1.1.4 0.0.0.3 area 0
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Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 1562

Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:07

Index 1/1, flood queue length @

Next 0x0(0)/0x0(0)

Last flood scan length is 1, maximum is 6

Last flood scan time is @ msec, maximum is O msec

Neighbor Count is 0, Adjacent neighbor count is @

Suppress hello for 0 neighbor (s)

rtrA#show ip ospf int /0.2
Serial0/0.2 is up, line protocol is up
Internet Address 10.1.1.5/30, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:07
Index 2/2, flood queue length @
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 2
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 3.3.3.3
Suppress hello for @ neighbor (s)

rtrC#show ip ospf int s0.1
serialo.1 is up, line protocol is up
Internet Address 10.1.1.6/30, Area 0
Process ID 1, Router ID 3.3.3.3, Network Type POINT_TO_POINT, Cost: 1562
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:06
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
Suppress hello for @ neighbor(s)
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rtrB#show ip ospf interface serial @
Serial@ is up, line protocol is up

Internet Address 10.1.1.2/30, Area 0

Process ID 1, Router ID 2.2.2.2, Network Type NON_BROADCAST, Cost: 1562

Transmit Delay is 1 sec, State DR, Priority 1

Designated Router (ID) 2.2.2.2, Interface address 10.1.1.2

No backup designated router on this network

Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5

Hello due in 00:00:16
Neighbor Count is 0, Adjacent neighbor count is @
Suppress hello for @ neighbor(s)
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rtrA#show ip ospf neighbor

Neighbor ID Pri  State
3.3.3.3 1 FULL/

Dead Time
00:00:38

Address

10.1.1.6

Interface
Serial0/0.2
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rtrA#show ip ospf int s0/0.1
Serial0/@.1 is up, line protocol is up
Internet Address 10.1.1.1/30, Area @





