










• Note: On Huawei devices, OSPF PRC is enabled by default.



• If the interval for triggering route calculation is long, the network convergence speed is 

affected.

• The first timeout period of the intelligent timer is fixed. Before the intelligent timer 

expires, if an event that triggers the timer occurs, the next timeout period of the 
intelligent timer becomes longer.



• Command: [Huawei-ospf] lsa-originate-interval { 0 | { intelligent-timer max-interval
start-interval hold-interval | other-type interval } }

▫ 0: sets the interval for updating LSAs to 0s, that is, cancels the interval of 5s for 

updating LSAs.

▫ intelligent-timer: uses the intelligent timer to set the update interval for router-

LSAs and network-LSAs.

▫ max-interval: specifies the maximum interval for updating OSPF LSAs. The value 

is an integer ranging from 1 to 120000, in milliseconds. The default value is 5000.

▫ start-interval: specifies the initial interval for updating OSPF LSAs. The value is an 

integer ranging from 0 to 60000, in milliseconds. The default value is 500.

▫ hold-interval: specifies the hold interval for updating OSPF LSAs. The value is an 

integer ranging from 1 to 60000, in milliseconds. The default value is 1000.

▫ other-type: sets an update interval for OSPF LSAs except router-LSAs and 

network-LSAs.

▫ interval: specifies the interval for updating LSAs. The value is an integer ranging 

from 0 to 10, in seconds. The default value is 5.



• Command: [Huawei-ospf-1] lsa-arrival-interval { interval | intelligent-timer max-
interval start-interval hold-interval }

▫ interval: specifies the interval for receiving LSAs. The value is an integer ranging 

from 0 to 10000, in milliseconds.

▫ intelligent-timer: uses the intelligent timer to set the receive interval for LSAs.

▫ max-interval: specifies the maximum interval for receiving OSPF LSAs. The value 
is an integer ranging from 1 to 120000, in milliseconds. The default value is 1000.

▫ start-interval: specifies the initial interval for receiving OSPF LSAs. The value is an 
integer ranging from 0 to 60000, in milliseconds. The default value is 500.

▫ hold-interval: specifies the hold interval for receiving OSPF LSAs. The value is an 
integer ranging from 1 to 60000, in milliseconds. The default value is 500.



• Command: [Huawei-ospf-1] spf-schedule-interval { interval1 | intelligent-timer max-
interval start-interval hold-interval | millisecond interval2 }

▫ interval1: specifies an interval for OSPF SPF calculation. The value is an integer 

ranging from 1 to 10, in seconds.

▫ intelligent-timer: uses the intelligent timer to set the interval for OSPF SPF 

calculation.

▫ max-interval: specifies the maximum interval for OSPF SPF calculation. The value 

is an integer ranging from 1 to 120000, in milliseconds. The default value is 
10000.

▫ start-interval: specifies the initial interval for OSPF SPF calculation. The value is 
an integer ranging from 1 to 60000, in milliseconds. The default value is 500.

▫ hold-interval: specifies the hold interval for OSPF SPF calculation. The value is an 
integer ranging from 1 to 60000, in milliseconds. The default value is 1000.

▫ millisecond interval2: specifies an interval for OSPF SPF calculation. The value is 
an integer ranging from 1 to 10000, in milliseconds.





• Node-and-link protection:

▫ As shown in the right figure, traffic flows from node S to node D. The link cost 
satisfies the node-and-link protection inequality. If the primary link fails, node S 

switches the traffic to the backup link. This ensures that the traffic interruption 
time is less than 50 ms.

• OSPF IP FRR protects traffic against either a link failure or a node-and-link failure.

▫ Link protection takes effect when the traffic to be protected flows along a 

specified link.

▫ Node-and-link protection takes effect when the traffic to be protected flows 

along a specified device. Node-and-link protection takes precedence over link 
protection.









• OSPF periodically sends Hello packets to neighbors to detect faults. It takes more than 

1s to detect a fault. By default, when the OSPF Dead timer expires, the neighbor is 
considered invalid. The default value of the OSPF Dead timer is 40s. With the 

development of technologies, voice, video, and video on demand (VOD) services are 
widely used. These services are sensitive to the packet loss rate and delay. When the 

traffic rate reaches gigabit per second (Gbit/s), long-time fault detection causes a large 
number of packets to be lost. This cannot meet high reliability requirements of the 

carrier-class network.

• BFD for OSPF is introduced to resolve this problem. After BFD for OSPF is configured in 

a specified process or on a specified interface, the link status can be rapidly detected 
and fault detection can be completed in milliseconds. This speeds up OSPF convergence 

when the link status changes.



• Prerequisites:

▫ Before using BFD to quickly detect link faults, run the bfd command in the 
system view to enable BFD globally.

• The BFD configuration on an interface takes precedence over that in a process. If BFD 
is enabled on an interface, the BFD parameters on the interface are used to establish 
BFD sessions.

• OSPF IP FRR can be associated with BFD.

▫ During the OSPF IP FRR configuration, the underlying layer needs to fast respond 
to a link status change so that traffic can be switched to the backup link 
immediately.

▫ OSPF IP FRR and BFD can be bound to rapidly detect link faults. This ensures that 
traffic is rapidly switched to the backup link in the case of link failures.

• Command: [Huawei-ospf-1] bfd all-interfaces { min-rx-interval receive-
interval | min-tx-interval transmit-interval | detect-multiplier multiplier-value | frr-
binding }

▫ min-rx-interval receive-interval: specifies an expected minimum interval for 
receiving BFD packets from the peer. The value is an integer ranging from 10 to 
2000, in milliseconds. The default value is 1000.

▫ min-tx-interval transmit-interval: specifies a minimum interval for sending BFD 
packets to the peer. The value is an integer ranging from 10 to 2000, in 
milliseconds. The default value is 1000.

▫ detect-multiplier multiplier-value: specifies a local detection multiplier. The 
value is an integer ranging from 3 to 50. The default value is 3.

▫ frr-binding: binds the BFD session status to the link status of an interface. If a 
BFD session goes down, the physical link of the bound interface also goes down, 
triggering traffic to be switched to the backup link.





• This course describes only equal-cost routes, default routes, and LSA filtering. For other 

information, see HCIP-Datacom-Core Technology.



• Command: [Huawei-ospf-1] maximum load-balancing number

▫ number: specifies the maximum number of equal-cost routes for load balancing. 
The value range varies according to the device model. For details, see the product 

documentation of the corresponding device.





• Default routes have all 0s as the destination address and mask. A device uses a default 
route to forward packets when no matching route is available. Hierarchical 
management of OSPF routes prioritizes the default route carried in Type 3 LSAs over 
the default route carried in Type 5 or Type 7 LSAs.

• Common area:

▫ By default, routers in a common OSPF area do not generate default routes. To 
enable a router in a common OSPF area to advertise a default route to OSPF, run 
the default-route-advertise command on the router. After the command is run, 
the router generates a default ASE LSA (Type 5 LSA) and advertises it to the 
entire OSPF AS.

• Stub area:

▫ Type 5 LSAs cannot be advertised within a stub area. All routers within a stub 
area can learn AS external routes only through an ABR.

▫ The ABR in a stub area automatically generates a default Type 3 LSA and 
advertises it to the entire stub area. The ABR uses the default route to divert 
traffic destined for a destination outside the AS to itself and then forwards the 
traffic.



• Command: [Huawei-ospf-1] default-route-advertise [[always | permit-calculate-
other] | cost cost | type type | route-policy route-policy-name [match-any]]

▫ always: An LSA that describes the default route is generated and advertised 
regardless of whether the local device has an active default route that does not 
belong to the current OSPF process.

▪ If always is configured, the device does not calculate the default routes 
from other devices.

▪ If always is not configured, an LSA that describes the default route can be 
generated only if an active default route that does not belong to the 
current OSPF process exists in the routing table of the local device.

▫ permit-calculate-other: An LSA that describes the default route is generated 
and advertised only if the device has an active default route that does not belong 
to the current OSPF process, and the device still calculates the default routes 
from other devices.

▫ type type: specifies the type of an external route. The value is 1 or 2. The default 
value is 2.

▪ 1: Type 1 external route

▪ 2: Type 2 external route

▫ route-policy route-policy-name: specifies the name of a route-policy. The device 
advertises default routes according to the configuration of the route-policy when 
the routing table of the device contains a default route that matches the route-
policy but does not belong to the current OSPF process. The value is a string of 1 
to 40 case-sensitive characters. If spaces are used, the string must start and end 
with double quotation marks (").



• Command: [Huawei-GigabitEthernet0/0/1] ospf filter-lsa-out { all | { summary [ acl { 

acl-number | acl-name } ] | ase [ acl { acl-number | acl-name } ] | nssa [ acl { acl-
number | acl-name } ] } }

▫ all: filters all outgoing LSAs, except grace LSAs.

▫ summary: filters outgoing network-summary-LSAs (Type 3).

▫ ase: filters outgoing AS-external-LSAs (Type 5).

▫ nssa: filters outgoing NSSA-LSAs (Type 7).

▫ acl acl-number: specifies the number of a basic ACL. The value is an integer 
ranging from 2000 to 2999.

▫ acl acl-name: specifies the name of an ACL. The value is a string of 1 to 32 case-
sensitive characters. It cannot contain spaces and must start with a letter (a to z 

or A to Z).



• Command: [ Huawei-ospf-1-area-0.0.0.1 ] filter { acl-number | acl-name acl-name | 

ip-prefix ip-prefix-name | route-policy route-policy-name } export

▫ acl-number: specifies the number of a basic ACL. The value is an integer ranging 

from 2000 to 2999.



• When the number of external LSAs (Type 5 and Type 7) imported by OSPF exceeds the 

maximum number supported, excessive external LSAs cannot be processed properly 
and are discarded. To address this issue, you can set a proper upper limit for the 

number of non-default external LSAs in the LSDB, so as to adjust and optimize the 
OSPF network.

• Command: [Huawei-ospf-1] lsdb-overflow-limit number

▫ number: specifies the maximum number of non-default external LSAs allowed in 

the LSDB. The value is an integer ranging from 1 to 1000000.









• Data forwarding requirements of the marketing department:

▫ As long as the border-2 router and its uplink work properly, the data flows of the 
marketing department are forwarded only through the border-2 router.

▫ As long as the core-2 router and its uplink work properly, the data flows of the 
marketing department are forwarded only through the core-2 router.

• This case uses the data forwarding path of the finance department as an example. The 
data forwarding path of the marketing department is not described here.



• Type 2 external route:

▫ Because a Type 2 external route offers low reliability, its cost is considered to be 
much greater than the cost of any internal route to an ASBR.

▫ Cost of a Type 2 external route = Cost of the route from an ASBR to the 
destination



• The internal path cost to each ASBR is not considered during traffic egress control.

















• VPN: virtual private network

• If a VPN instance is specified for an OSPF process that is to be created, the OSPF 
process belongs to this instance. Otherwise, the OSPF process belongs to the global 

instance.





• Command: [Huawei-ospf-1] stub-router [ on-startup [ interval ] ]

▫ on-startup [ interval ]: specifies the interval for a device to remain as a stub 
router when the device restarts or fails. The value is an integer ranging from 5 to 

65535, in seconds. The default value is 500s.

▪ If on-startup is not configured, the device is always a stub router. That is, 

the cost of all routes sent by this device is 65535.

▪ If on-startup is specified, the device remains as a stub router only when it 

restarts or fails. The duration is determined by interval. If interval is not 
specified, the default value of 500s is used.









• Type 7 LSAs in an NSSA are translated into Type 5 LSAs.

▫ To advertise external routes imported by an NSSA to other areas, Type 7 LSAs 
must be translated into Type 5 LSAs. By default, the translator is the ABR with 

the largest router ID in an NSSA.

▫ The propagate bit (P-bit) in the Options field of an LSA header is used to notify a 

translator whether the Type 7 LSA needs to be translated into a Type 5 LSA. A 
Type 7 LSA can be translated into a Type 5 LSA only when the P-bit is set to 1 

and the FA is not 0.

▫ The P-bit is not set for Type 7 LSAs generated by an ABR.

• Note: All OSPF LSAs have the same LSA header, and the P-bit is in the Options field of 
the LSA header.



• As shown in the figure:

▫ Configure R5 to import direct external routes and set the IP address of the FA to 
10.1.45.5, which is used by R5 to access the destination network segment 

10.1.5.0/24.

▫ R3 translates Type 7 LSAs into Type 5 LSAs and the LSAs continue to carry the FA 

10.1.45.5.

▫ Upon receipt, R1 searches its OSPF routing table for a route to the FA and uses 

the next hop address of the route as the next hop address of the external route.

▫ Therefore, R1 will finally access the destination network segment 10.1.5.0/24 

through the path R1 -> R2  -> R4  -> R5.





• The functions, including PRC, intelligent timer, and FRR, of IS-IS are similar to those of 

OSPF and therefore not detailed here.



• SPF for route calculation: If a node on a network changes, SPF recalculates routes for 

all the nodes on the network, which takes a long time, consumes a large number of 
CPU resources, and consequently reduces the network-wide convergence speed.

• I-SPF is an improvement of SPF. Unlike SPF that calculates all nodes, I-SPF calculates 
only affected nodes. The SPT generated using I-SPF is the same as that generated 

using SPF. This significantly decreases CPU usage and speeds up network convergence.

• I-SPF and PRC are used together on an IS-IS network.

▫ If the SPT calculated by I-SPF changes, PRC processes all the leaves (routes) of 
only the changed node.

▫ If the SPT calculated by I-SPF does not change, PRC processes only the changed 
leaves (routes). For example, if IS-IS is newly enabled on an interface of a node, 

the SPT on the network remains unchanged. In this case, PRC updates only the 
routes of this interface, which consumes less CPU resources.



• Command: [Huawei-isis-1] flash-flood [ lsp-count | max-timer-interval interval | [ 

level-1 | level-2 ] ]

▫ lsp-count: specifies the maximum number of LSPs that can be flooded on each 

interface at a time. The value is an integer ranging from 1 to 15. The default 
value is 5.

▫ max-timer-interval interval: specifies the maximum interval at which LSPs are 
flooded. The value is an integer ranging from 10 to 50000, in milliseconds. The 

default value is 10.

▫ level-1: enables the LSP flash-flood function in the Level-1 area. If no level is 

specified in the command, this function is enabled in both Level-1 and Level-2 
areas.

▫ level-2: enables the LSP flash-flood function in the Level-2 area. If no level is 
specified in the command, this function is enabled in both Level-1 and Level-2 

areas.



• This course involves only equal-cost and default routes. For details about other control 

methods, see HCIP-Datacom-Core Technology.





• Command: [Huawei-isis-1] maximum load-balancing number

▫ number: specifies the maximum number of equal-cost routes that participate in 
load balancing. The value varies according to the device model.

• Command: [Huawei-isis-1] nexthop ip-address weight value

▫ ip-address: specifies the IP address of the next hop. The value is in dotted decimal 

notation.

▫ weight value: specifies the weight of the next hop. A smaller value indicates a 

higher preference. The value is an integer ranging from 1 to 254.









• Command: [Huawei-isis-1] attached-bit advertise { always | never }

▫ always: indicates that the ATT bit is set to 1. After receiving an LSP with ATT bit 
1, a Level-1 device generates a default route.

▫ never: indicates that the ATT bit is set to 0. This prevents the Level-1 device from 
generating default routes and reduces the size of the routing table.

• Although the ATT bit is defined in both Level-1 and Level-2 LSPs, it is set to 1 only in 
Level-1 LSPs advertised by Level-1-2 devices. Therefore, this command takes effect only 

on Level-1-2 devices.

• To prevent Level-1 devices from advertising default routes to their routing tables, 

perform either of the following operations:

▫ Run the attached-bit advertise never command on Level-1-2 devices to disable 

them from advertising LSPs with ATT bit 1.

▫ Run the attached-bit avoid-learning command on Level-1 devices that connect 

to Level-1-2 devices.

• The difference between the preceding commands lies in that the attached-bit avoid-

learning command applies to specified Level-1 devices.



• Command: [Huawei-isis-1] default-route-advertise [ always | match default | route-
policy route-policy-name ] [ cost cost | tag tag | [ level-1 | level-1-2 | level-2 ] ] 
[ avoid-learning ]

▫ always: configures an IS-IS device to unconditionally advertise the default route 
and set itself as the next hop in the route.

▫ match default: advertises the default route generated by another routing 
protocol or IS-IS process through LSPs if such a route already exists in the routing 
table.

▫ route-policy route-policy-name: specifies the name of the route-policy. A Level-
1-2 device advertises the default route to the IS-IS routing domain only when 
external routes matching the route-policy exist in the routing table of the device. 
This prevents routing blackholes caused by the advertisement of the default 
route when link faults make some important external routes unavailable. This 
route-policy does not affect the import of external routes into IS-IS. The value is 
a string of 1 to 40 case-sensitive characters, spaces not supported. If spaces are 
used, the string must start and end with double quotation marks (").

▫ cost cost: specifies the cost of the default route. The value is an integer. The 
value range depends on cost-style. When cost-style is narrow, narrow-
compatible, or compatible, the value ranges from 0 to 63. When cost-style is 
wide or wide-compatible, the value ranges from 0 to 4261412864.





• IS-IS multi-process and multi-instance have the following characteristics:

▫ In IS-IS multi-process, processes share the same global routing table. IS-IS multi-
instance, however, uses the routing tables of VPNs, with each VPN having a 

separate routing table.

▫ IS-IS multi-process allows a set of interfaces to be associated with a specified IS-

IS process. This ensures that the protocol operations in the specified IS-IS process 
are confined only to this set of interfaces. In this way, multiple IS-IS processes can 

work on a single router, with each process responsible for a unique set of 
interfaces.

▫ When creating an IS-IS process, you can bind it to a VPN instance. The IS-IS 
process then accepts and processes only the events related to the VPN instance. 

When the bound VPN instance is deleted, the IS-IS process is also deleted.

• Command: [Huawei] isis [ process-id ] [ vpn-instance vpn-instance-name ]

▫ process-id: specifies the ID of an IS-IS process. If no IS-IS process is specified, IS-IS 
process 1 is started. The value is an integer ranging from 1 to 65535. The default 

value is 1.

▫ vpn-instance vpn-instance-name: specifies the name of a VPN instance. If this 

parameter is not specified, no VPN instance is associated with the IS-IS process. 
The value is a string of 1 to 31 case-sensitive characters. If spaces are used, the 

string must start and end with double quotation marks (").





• The additional and normal system IDs must be unique throughout a routing domain.



• Mode-1 implementation:
▫ Virtual systems participate in SPF calculation. The LSPs advertised by the 

originating system contain information about links to each virtual system. 
Similarly, the LSPs advertised by each virtual system contain information about 
links to the originating system. In this way, virtual systems function like physical 
routers that connect to the originating system.

▫ Mode-1 is a transitional mode used to support earlier versions that are incapable 
of LSP fragment extension. In these earlier versions, IS-IS cannot identify TLV 24. 
As a result, the LSPs sent by a virtual system must look like LSPs sent by an 
originating system.

▫ Precautions:
▪ The LSPs sent by a virtual system must contain the same area address and 

overload bit as those in LSPs sent by an originating system. Other TLVs 
must also be the same.

▪ The neighbor of a virtual system must point to an originating system, and 
the metric is the maximum value minus 1. The neighbor of the originating 
system must point to the virtual system, and the metric must be 0. This 
ensures that the virtual system is the downstream node of the originating 
system when other routers calculate routes.



• Command: [Huawei-isis-1] lsp-fragments-extend [ [ level-1 | level-2 | level-1-2 ] | [ 

mode-1 | mode-2 ] ]

▫ level-1: enables LSP fragment extension in Level-1.

▫ level-2: enables LSP fragment extension in Level-2.

▫ level-1-2: enables LSP fragment extension in Level-1-2.

▫ mode-1: allows routers to be compatible with other routers running earlier 
versions that are incapable of LSP fragment extension.

▫ mode-2: requires all routers to support LSP fragment extension.

• Command: [Huawei-isis-1] virtual-system virtual-system-id

▫ virtual-system-id: specifies a virtual system ID of an IS-IS process. The length is 6 
bytes (48 bits), and the format is XXXX.XXXX.XXXX.
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