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Background



• Current Status on R&E Networks
- The connectivity of R&E networks are improving 

and progressing.

- Most user are expecting the high performance of 
the networks. 

- Network operator have to support such user’s 
research or demonstration. 
And if there is any problem with networks, 
network operator have to resolve the problem as 
soon as possible.

Background



• Problems on R&E Networks
- Layer3 routings are becoming complex.  As router 

configuration tend to be complex too, it increase the 
burden on network operators with routing control.

- Unexpected routings or asymmetric routings are 
generated.

- It is difficult to collect network’s or organization’s  
information. 
For example they include routing policy, network 
topology, network status.

Background



• Solutions from APAN-JP

• BGP Path Matrix Tool

- Developing the web page for viewing each 
organization’s routing policy.  This routing policy is 
their choice paths data.

➡ Enable to understand current BGP routing 
policy without asking other NOCs.

➡ Enable to understand the BGP path 
information of each organization’s choice, 
not only primary but also backups.

Background



• APAN-JP Zebra Server

- Developing the tool of confirming the BGP routing status 
on each R&E networks in real time.
➡ Enable to view current “BGP best path” 

information of other network.

• R&E Routing ComPATH Tool

- Developing the tool which compare the choice path with 
the current path by each networks, and display the result 
after comparing.

➡ By viewing the result, enable to detect the 
unexpected path.

Background
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BGP Peering Input Choice Path Data 

 - Save Routing Information

- Extract Primary Path Data

- Save Path Data

- This Information Include
  Only Best Path Information

- Compare Real Path with choice Path

- Extract and Display  Different Path

All Route All RouteAll Route

save all routing information 
by each network

save the each destination 
data by each network

Illustration of the System

APAN-JP Zebra Server

Path Matrix Tool

ComPATH Tool

- Save the BGP routing 
information.

- Display the BGP routing 
information.

- Input the choice path information.

- Display the choice path 
information.

- Compare the choice path data 
with current path data and display 
the result.



Zebra Server

System of Comparing Paths

Path Matrix Tool

Current Path Data Choice Path Data

Peer with R&E Networks and 
Save BGP Routing Information

Input and Save Choice Path 
Information of R&E Networks.

Compath Tool

Compare Current Path Data with 
Choice Path Data.

Get the data

NOC people view this 
page and confirm the 
normalization of 
different path.

Extract and Display Different 
Path Data from Compared 
Result.

Checked Path Page

Get the data



BGP Path Matrix Tool

When both-way path is 

equal, the path will be 

colored blue.

By meeting face-to-face and talking with the person in 
charge of each organization or contacting by E-mail, we 
could collect the each organization’s choice path data in 
Path Matrix Tool.

When both-way path is 

not equal, the path will 

be colored red.

Source 
Network

Destination 
Network

System of Comparing Paths



APAN-JP Zebra Server

• About APAN-JP zebra server
- Software : quagga-0.99.8

- Host name : zebra.jp.apan.net 

- AS number : 65432

- IP address : 203.181.248.35

- Peering way : IBGP or EBGP multihop

- Advertising routes : None

- Receiving routes : Please advertise your all R&E routes

• Purpose of Use

- Collecting BGP routing information on R&E networks.

- By viewing these information, confirming the BGP routing status 
on each R&E networks in real time.

- By saving these information, referring to past information.

System of Comparing Paths



(3) Display APAN-JP zebra server’s 
receiving routes from peering 
network.

(1) Display the list of peering networks 
and the status with them.

(2) Select the organization and click 
“submit button”. 

- Peering organization’s name
- Peering organization’s status
- The number of receiving routes from 

peering organization 

- Display the current routing 
information 

APAN-JP Zebra Server

System of Comparing Paths



To AARNET

To Internet2
     (Abilene)
To APAN-TW

To CERNET

From APAN-JP

:
:
:

Compare Path 
Script

Inputed Choice 
Path Data 

Current Path Data 

Display the different paths by prefix after 
comparing the choice paths with the current path.

:
:
:

^(7660_)+(7575_)+

^(7660_)+(22388_)+(11537_)+

^(7660_)+(9264_)+

^(7660_)+(4538_)+

“Router#show ip bgp neighbors received-route”

Routing ComPATH Tool

System of Comparing Paths



- The Example of APAN-JP 

Current AS Path Data

Current Path

Choice AS Path Data

Choice Path

202.38.108.0/22

7660 9270 4538 4538 i

^(7660_)+(4538_)+

Choice Path

Current Path

Prefix of different path  

155M

1G

10G

KOREN

AS 9270

CERNET

AS 4538

APAN-JP

AS 7660

Routing ComPATH Tool

System of Comparing Paths

After comparing the choice path with current path, 
“Compath Tool” extract and display the different paths on a prefix basis.



Case Study



Case Study

US

JP

HI

AU

155M

155M

10G

10G

From APAN-JP
To Univ.Hawaii

detected by Compath Tool

208.65.120.0/22

Prefix of different path  

Current Path 7660 22388 11537 7575 
6360 16538 i

Current Path

APAN-JP have direct path with 

Univ.Hawaii but regarding with 

208.65.120.0/22,  APAN-JP 

select the path via US and 

Australia.

Choice Path

^(7660_)+(6360_)+

Choice Path



Demonstration



Demonstration

URL http://compath.jp.apan.net/index2.rhtml

Test Target : APAN-JP(AS7660) ---> Any Network

APAN-JP’s(AS7660) choice path data

Reference : http://compath.jp.apan.net/noc/all_path.cgi

APAN-JP’s(AS7660) current path data

Reference : URL http://compath.jp.apan.net/



Utilization



Utilization
• By using these Tools ...

➡ If we peer with APAN-JP zebra server, we can so easily 
disclose own routing information to other NOCs, without 
“router proxy” or something tool.
These disclosed information will be helpful when NOCs try 
to do troubleshooting. 

➡ By viewing  the result of the tool’s comparing the choice 
path with the current path in own network, we can find and 
detect the unexpected routing selection.

➡ Enable to view other organization’s or network’s routing 
information when we don’t have direct connectivity too.   



Requests and Future Working



Requests

• We would like to collect R&E network’s or organization’s 
BGP Choice Path Information.
Please let us know your network’s BGP path selection. 

➡ Already  AARNET,  APAN-TW, CERNET,  Internet2, KOREN,  SINET,  
TransPAC2 and  Uninet have inputed their BGP path selection in “Path 
Matrix Tool”.

• We would like to share the information of R&E network’s 
or organization’s routing status with NOCs. 
Please peer with APAN-JP Zebra server.

➡ Already  TransPAC2 , TEIN2, AARNET, ASTI and SingAREN peer 
with APAN-JP Zebra Server. 



Future Working

• Saving the data of routing information in 
zebra server. 

• Developing the alarm function when the 
tool detect the unexpected routes.

• Cooperating with Route Views Project. 



Thank you very much !

ops@jp.apan.net


