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Background

e 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

e 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
oenerated.

It 1s difficult to collect network’s or organization’s
information.

For example they include routing policy, network
topology, network status.
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Background

o APAN-JP’s approach by using tools
- BGP Path Matrix Tool

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

» Developing the tool of confirming the BGP routing status
on each R&E networks in real time.

- ComPATH Tool

» Developing the tool which compare the choice path with
the current path by each networks, and display the result
atter comparing.
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Outline
(BGP R&E Routing Project)

o Purpose

- Understanding current BGP routing policy without asking
other NOC:s. by using Path Matrix Tool.

Understanding the BGP path information of each

organization’s choice, not only primary but also backups.
by using Path Matrix Tool.

Viewing current “BGP best path” information of other
network.

Viewing the result of comparing current path with choice

path and detecting the unexpected path.
by using ComPATH Tool.




lllustration of the System
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AARNET 3 (GO ) <--- Please select your organization when you input the path data.

Destination AARNET Abilene APAN-JP APAN-TW CERNET
(AAR) (ABL) (AJP) (ATW) (CER)
Source 7575 11537 7660 9264 4538

AARNET |1/None [TSG TIP TSG THK

(AAR)  [2/None HAW TP2 ATP
7575 None HAW AJP

STL THK

TP2 AIP

ATP

direct

TJP THK

KOR

direct

ATP

direct
7539
ABL
ITP2 AJP
STL

SIR

ITP2
SIT

Abilene direct
(ABL) |[2|[TP2 AJP TJP TSG
11537 GEA AAR
APAN-Jp [L[IPTSG
(AJP) TP2
7660 AR
APAN-TW [L|direct
(ATW) |[2[AJP TIP TSG
9264 SIR TSG
CERNET |L[THKTSG
(CER) |[2[AJP TP2 ABL
4538 AJP HAW
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BGP table ve: i local router

o T R I L I RR ;ﬁ Path Matrix Tool
|

6.1.0.0/1 L181. .1 L] 0 i

6.2.0. .1 . .1 22388 i

6.3.0. 1 .1 . .1 22388 11 i

6.4.0. 1 .1 . .1 22388 i .
6.5.0. 1 .1 . .14 22388 i

Gsu0.0r e e 1z ser | Zebra Server Path Matrix Too
6.7.0. 1 .1 .248.1 22388 5 i

6.8.0. .1 .248.1 22388 1 i

6.9.0. .248.1 22388 i

6.1 . 1 .248.14 22388 i

6.1 . 1 i

8.6. .

8.6. .

D BGP Table of APAN-JP_tpr6 g Input Choice Path Data

- Input the choice path information.

.248.1 22388

i e L % - Display the choice path information.

22308 11537 10378 1742 ¢ - Save Routing Information Matrix Web

12.6.208.0/20 203.181.248.1 22388 11537 105
- This Information Include Page
Only Best Path Information

APAN-JP_tpr6

Prefix AS PATH Choice AS PATH
~ TN Py - Save Path Data 4025000724 |[7660 23855 7610 4249 1 N(T660_)+(24287_)+(24490_)+(23855_)+

APAN-JP L Abitene ) 4 N 58.83.128.0/18  ||7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538_)+
— — p 58.83.128.0/19  ||7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538 )+
/APAN-JP ’Abilene\ 7 TE|N2\ Vi 58.83.128.0/20 7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(4538_)+
PR M 58.83.128.0721  |[7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538_)+
58.83.136.0121  |[7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538_)+
58.83.144.020 ||7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538 )+
58.83.144.0021  ||7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538_)+
58.83.152.0021  |[7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538_)+
58.83.150.0024  |[7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(4538_)+
58.83.160.0/19 ||7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538 )+
58.83.160.020 ||7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538_)+
58.83.160.021  |[7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538_)+
58.83.168.0121  |[7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(4538_)+
58.83.176.020 ||7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538 )+
58.83.176.0/21 ||7660 24287 24489 4538 9406 7497 9308 i A(7660_)+(@538 )+

- Extract Primary Path Data

~ ComPATH Tool

Path Check Script APAN-JP | | Abilene

1.- 1.-

- Compare Real Path with choice Path Checked Path Page
- Extract and Display Different Path
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Outline
(System of Comparlng Paths)
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Zebra Server Path Matrix Tool

e ————————————— —_—

— o
e — e

Compath Tool

—

Compare Current Path Data with
Choice Path Data.




Outline

Zebra Server Path Matrix Tool

S ———— e/

— o
e — e

Compath Tool

—‘

Compare Current Path Data with
Choice Path Data.

Extract and Display Different
Checked Path Page Path Data from Compared

| 7 Result.




Outline
(System of Comparlng Paths)

Peer with R&E Networks and <\7\>

Save BGP Routing Information
((!M\

—

Zebra Server Path Matrix Tool

S ———————————— "—‘
Get the data

<

Current Path Data ——

Compath Tool
D e

Compare Current Path Data with
Choice Path Data.

W

«m\ NOC people view this |
page and confirm the Checked Path Page Path Data from Compared

normalization of Result.
different path. _7

Extract and Display Different







Updating

D N I I

e Heretofore

Compare “first choice path” data with

D I N

Path Matrix Tool

Destination AARNET Abilene APAN-JP APAN-TW CERNET
(AAR) (ABL) (AJP) (ATW) (CER)
Source 7575 11537 7660 9264 4538
APAN-JP E:fr11>'r5“3 I kih!ﬂx
(AJp) [2[TP2 2None 2| TJP THK
7660 3[HAW KOR

.
.
-
.
-
-
-
-
-
-
-
.
-
-
-
.
-
.
-

IiE?J
2=
48 =3

'R LR

ComPATH Tool

[l BGP Table of APAN-JP_tpr6 Prefix [Current AS PATH [Choice AS PATH |
BGP table version is 0, local router ID is 203.181.248.35 116.213.64.0/19 7660 24287 24489 4538 9406 7497 24134 i ||A(7660_)+(4538 )+
S Codes s 8 e oo, (e arota’ B heocorys T valids > best, i - internal, 116.213.96.0/19 |[7660 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538 )+
Origin codass i - IGR, & = RGP, ? = incomplets 195.66.155.0/24 |[7660 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538_)+
ork Next Eop Metric LocPrf Weight - 202.152.176.0/20][7660 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538_)+

-0/22 203.181. 202.152.176.0/22|[7660 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538_)+

0.026 203101, 202.152.180 0/22|[7660 24287 24489 4538 9406 7497 241341 |[\(7660_)+(4538 )+

181, 202.152.184.0/22|[7660 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538_)+

202.152.190.0/23|[7660 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538_)+

22388 202.152.190.0/24|[7660 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538_)+

22388 i [202.38.108.0/22 7660 9270 4538 4538 i ||A(7660_)+(4538_)+|

.181.
.181.
22388 11096 6356 i
22388 11096 i [202.38.112.0/21 |[7660 9270 4538 4538 i [[A(7660_)+(4538 _)+|

.181.

22388 20965 559 i
22388 10578 1742 i
22388 10578 1742 i

0

0 22388
0 22388
0 22388
0 22388
0 22388
0 22388
0 22388
0

0

0

0

0

0

0

0

Rl R e

saen

[ S S o S S SR SO o

.181.
.181.
.181.
.181.
.181.
12.0.48.0/20 .181.
12.6.208.0/20 .181.

o000 0000000000
o000 0000000000 O
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e Heretofore

Updating

Compare “first choice path” data with

Path Matrix Tool

Destination
Source

APAN-
(AJP)
7660

AARNET
(AAR)
7575

Abilene

(ABL)
115317

APAN-JP

APAN-TW

CERNET
(CER)
4538

TSG

2[TP2

direct

TJP THK

3HAW

KOR

Status codes:
Origin codes:

rk

.0/16
.0.0/22
.0.0/18

.0/16

. BGP Table of APAN-JP_tpré6

BGP table version is 0, local router ID is 203.181.248.35

s suppressed, d damped, h history, * valid,

r RIB-failure, S Stale,

i - IGP, e - EGP,

Next Hop
203.181.
203.181.
203.181.
203.181.
.181.
.181.
.181.
.181.
.181.
.181.
.181.
.181.
.181.
.181.

12.0.48.0/20 .181.
12.6.208.0/20 .181.

R Removed
? - incomplete

0

o000 0000000000

0

o000 0000000000 O

> best,

Metric LocPrf Weight

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

i - internal,

22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388

[ S S o S S SR SO o

1
11096 6356 i
11096 i
20965 559 i
10578 1742 i
10578 1742 i

ComPATH Tool

Prefix

[Current AS PATH

[Choice AS PATH |

116.213.64.0/19

||7660 24287 24489 4538 9406 7497 24134 i

||A(7660_)+(4538 )+

116.213.96.0/19

7660 24287 24489 4538 9406 7497 24134 i

AT7660_)+(4538_)+

195.66.155.0/24

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.176.0/20

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.176.0/22

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.180.0/22

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.184.0/22

7660 24287 24489 4538 9406 7497 24134 i

AT7660_)+(4538_)+

202.152.190.0/23

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.190.0/24

7660 24287 24489 4538 9406 7497 24134 i

AT7660_)+(4538_)+

[202.38.108.0/22

7660 9270 4538 4538 i

||A(7660_)+(4538_)+|

[202.38.112.0/21

|[7660 9270 4538 4538 i

[[A(7660_)+(4538_)+|
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e Heretofore

Updating

Compare “first choice path” data with

Path Matrix Tool

AARNET
(AAR)
7575

Abilene

(ABL)
115317

Destination

Source

APAN-TW
(ATW)

CERNET
(CER)
4538

|

APAN JP=— ISG

(AJP) 2[TP2

7660  FIHAW

S -

direct

TJP THK

KOR

. BGP Table of APAN-JP_tpré6

BGP table version is 0, local router ID is 203.181.248.35

Status codes: s suppressed, d damped, h history, * valid,
r RIB-failure, S Stale, R Removed

Origin codes: i - IGP, e - EGP, ? - incomplete

rk Next Hop
.0/16 203.181. . 0 0
.0/22 203.181.
.0.0/18 203.181.
.0/16 203.181.
.181.

.181.

.181.

.181.

.181.

.181.

.181.

.181.

.181.

.181.

12.0.48.0/20 .181.
12.6.208.0/20 .181.

o000 0000000000
o000 0000000000 O

> best,

Metric LocPrf Weight

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

i - internal,

22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388

[ S S o S S SR SO o

1
11096 6356 i
11096 i
20965 559 i
10578 1742 i
10578 1742 i

ComPATH Tool

[Prefix

[Current AS PATH

[Choice AS PATH |

||A(7660_)+(4538_)+|

e ~64.0/19 ||7660 24287 24489 4538 9406 7497 24134 i

116.215%

~1°560 24287 24489 4538 9406 7497 24134 i

AT7660_)+(4538_)+

195.66.155.024)

124287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.176.0/20

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.176.0/22

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.180.0/22

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.184.0/22

7660 24287 24489 4538 9406 7497 24134 i

AT7660_)+(4538_)+

202.152.190.0/23

7660 24287 24489 4538 9406 7497 24134 i

A7660_)+(4538_)+

202.152.190.0/24

7660 24287 24489 4538 9406 7497 24134 i

AT7660_)+(4538_)+

[202.38.108.0/22 7660 9270 4538 4538 i

||A(7660_)+(4538_)+|

[202.38.112.0/21 |[7660 9270 4538 4538 i

[[A(7660_)+(4538_)+|
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e Heretofore

Updating

Compare “first choice path” data with

Path Matrix Tool

AARNET
(AAR)
7575

Abilene

(ABL)
115317

Destination

Source

APAN-TW
(ATW)

CERNET
(CER)
4538

|

APAN JP=— ISG

(AJP) 2[TP2

7660  FIHAW

S -

direct

TJP THK

KOR

. BGP Table of APAN-JP_tpré6

BGP table version is 0, local router ID is 203.181.248.35

Status codes: s suppressed, d damped, h history, * valid,
r RIB-failure, S Stale, R Removed

Origin codes: i - IGP, e - EGP, ? - incomplete

rk Next Hop
.0/16 203.181. . 0 0
.0/22 203.181.
.0.0/18 203.181.
.0/16 203.181.
.181.

.181.

.181.

.181.

.181.

.181.

.181.

.181.

.181.

.181.

12.0.48.0/20 .181.
12.6.208.0/20 .181.

o000 0000000000
o000 0000000000 O

> best,

Metric LocPrf Weight

0
0
0
‘
0
0
0
0
0
0
0
0

i - internal,

22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388
22388

[ S S o S S SR SO o

1
11096 6356 i
11096 i
20965 559 j
10578 1740 i
10578 1742 i

ComPATH Tool

[Prefix

[Current AS PATH

[Choice AS PATH |

||A(7660_)+(4538_)+|

e ~64.0/19 ||7660 24287 24489 4538 9406 7497 24134 i

116.215%

~1°560 24287 24489 4538 9406 7497 24134 i

AT7660_)+(4538_)+

195.66.155.024)

124287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.176.0/20

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.176.0/22

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.180.0/22

7660 24287 24489 4538 9406 7497 24134 i

AT660_)+(4538_)+

202.152.184.0/22

7660 24287 24489 4538 9406 7497 24134 i

AT7660_)+(4538_)+

202.152.190.0/23

7660 24287 24489 4538 9406 7497 24134 i

A7660_)+(4538_)+

202.152.190.0/24

7660 24287 24489 4538 9406 7497 24134 i

AT7660_)+(4538_)+

[202.38.108.0/22 7660 9270 4538 4538 i

||A(7660_)+(4538_)+|

[202.38.112.0/21 |[7660 9270 4538 4538 i

[[A(7660_)+(4538_)+|
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Updating

L R )

e Heretofore

Compare “first choice path” data with

D I N

Path Matrix Tool

Destination AARNET Abilene APAN-TW CERNET
(AAR) (ABL) (ATW) (CER)
Source 7575 | 11537 —26d 4538
APAN T~LLIETSG | N 1di direct
AJp) [2[TP2 z1 TJP THK
7660  3[HAW 3 3 KOR

.
.
-
.
-
-
-
-
-
-
-
.
-
-
-
.
-
.
-

'R LR

ComPATH Tool

[l BGP Table of APAN-JP_tpr6 Prefix [Current AS PATH [Choice AS PATH |
BGP table version is 0, local router ID is 203.181.248.35 e 64019 7660 24287 24489 4538 9406 7497 24134 i |[A(7660_)+(4538_)+]
S Codes s 8 e oo, (e arota’ B heocorys T valids > best, i - internal, 1162155 1560 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538 )+
Origin codass i - IGR, & = RGP, ? = incomplets 195.66.155.0/24) __\24287 24489 4538 9406 7497 24134 i A(7660_)+(4538_)+
ork Next Eop Metric LocPrf Weight - 202.152.176.0/20][7660 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538_)+

L0722 203.181. 202.152.176.0/22|[7660 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538_)+

0.026 203101, 202.152.180 0/22|[7660 24287 24489 4538 9406 7497 241341 |[\(7660_)+(4538 )+

181, 202.152.184.0/22|[7660 24287 24489 4538 9406 7497 24134 i A(7660_)+(4538_)+

202.152.190.0/23|[7660 24287 24489 4538 9406 7497 24134 i 9660_)+(4538_)+

22388 2Q3Eamtan—met et 060_)+(4538 )+

22388 i [202.38.108.0/22 7660 9270 4538 4538 i [[A(7660_)+(4538_)+|

.181.
.181.
22388 11096 6356 1
22388 11096 i [202.38.112.0/21 |[7660 9270 4538 4538 i [[A(7660_)+(4538 _)+|

.181.

22388 20965 559 j
22388 10578 1740 i
22388 10578 1742 i

0

0 22388
0 22388
s 22388
0 22388
0 22388
0 22388
0

0

0

0

0

SasRs R s nnn

saen

22388

[ S S o S S SR SO o

.181.
.181.
.181.
.181.
.181.
12.0.48.0/20 .181.
12.6.208.0/20 .181.

o000 0000000000
o000 0000000000 O

TR EEEEEEREY
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.
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e New

Updating

Compare “first, second and third choice path” data with

Path Matrix Tool

data.

AARNET
(AAR)
7575

Abilene
(ABL)
11537

Destination

Source

APAN-JP
(AJP)
7660

APAN-TW
(ATW)

CERNET
(CER)

APAN-Jp 1[TIPTSG

N

HE|

(AJP) TP2

None

7660 ' >HAW

NI
»|
= |

2
3

B Nose

ComPATH Tool

. BGP Table of APAN-JP_tpré6

BGP table version is 0, local router ID is 203.181.248.35
Status codes: s suppressed, d damped, h history, * valid,
r RIB-failure, S Stale, R Removed

Origin codes: i - IGP, e - EGP, ? - incomplete
work Next Hop

.0/16 203.181. . 0 0
.0.0/22 203.181.
.0.0/18 203.181.
.0.0/16 203.181.

.0/19 203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.

12.0.48.0/20
12.6.208.0/20

o000 0000000000
o000 0000000000 O

> best,

Metric LocPrf Weight

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

i - internal,

Prefix Current AS PATH First Choice AS PATH

Second Choice AS PATH

Third Choice AS PATH

202.38.108.0/22||7660 22388 11537 20388 17579 4538 i||A(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

202.38.112.0/21)|7660 22388 11537 20388 17579 4538 i||"(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.0.0/21 |7660 22388 11537 20388 17579 4538 i“’\(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.104.0/21)7660 22388 11537 20388 17579 4538 i||"(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.104.0/24)7660 22388 11537 20388 17579 4538 i“’\(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.105.0/24)7660 22388 11537 20388 17579 4538 i||"(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.112.0/22)7660 22388 11537 20388 17579 4538 i“’\(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.112.0/24)7660 22388 11537 20388 17579 4538 i||’\(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

B e SO SR P P o

1
11096 6356 i
11096 i
20965 559 i
10578 1742 i
10578 1742 i




-
-
-
-
-
-
.
-
-
.
-
-
.
.
-
.
.
.
-
-
.
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.
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.
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-
.
-
-
.
-
.
-
.
-
-
-
-
-
-
-
-
-
-
-
-
-
»

e New

Updating

Compare “first, second and third choice path” data with

Path Matrix Tool

data.

AARNET
(AAR)
7575

Destination

APAN-JP
(AJP)

APAN-TW CERNET
(CER)
4538

ComPATH Tool

. BGP Table of APAN-JP_tpré6

BGP table version is 0, local router ID is 203.181.248.35
Status codes: s suppressed, d damped, h history, * valid,
r RIB-failure, S Stale, R Removed
Origin codes: i - IGP, e - EGP, ? - incomplete
work
.0/16

Next Hop
203.181. . 0 0

.0.0/22
.0.0/18
.0.0/16

.0/19

12.0.48.0/20
12.6.208.0/20

203.
203.
203.
203.
203.
203.
203.
203.
203.
203.
203.
203.
203.
203.
203.

181.
181.
181.
181.
181.
181.
181.
181.
181.
181.
181.
181.
181.
181.
181.

o000 0000000000

o000 0000000000 O

> best,

Metric LocPrf Weight

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Prefix Current AS PATH

First Choice AS PATH

Second Choice AS PATH

Third Choice AS PATH

i - internal,

202.38.108.0/22|7660 22388 11537 20388 17579 4538 i

AT660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

202.38.112.0/21

7660 22388 11537 20388 17579 4538 i||"(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.0.0/21

7660 22388 11537 20388 17579 4538 i||’\(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.104.0/21

7660 22388 11537 20388 17579 4538 i||"(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.104.0/24]

7660 22388 11537 20388 17579 4538 i||’\(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.105.0/24]

7660 22388 11537 20388 17579 4538 i||"(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.112.0/22

7660 22388 11537 20388 17579 4538 i“’\(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.112.0/24]

7660 22388 11537 20388 17579 4538 i||’\(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

[ S S o S S SR SO o

1
11096 6356 i
11096 i
20965 559 i
10578 1742 i
10578 1742 i
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.
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e New

Upda

ting

Compare “first, second and third choice path” data with

Path Matrix Tool

data.

AARNET
(AAR)
7575

Destination

APAN-JP
(AJP)

APAN-TW
(CER
4538

CERNET

)

ComPATH o0l

. BGP Table of APAN-JP_tpré6

Status codes: s suppressed, d damped, h history,
r RIB-failure, S Stale, R Removed
Origin codes: i - IGP, e - EGP, ? - incomplete
work
.0/16
.0.0/22
.0.0/18
.0.0/16
.0/19

Next Hop
203.181. . 0
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.

12.0.48.0/20
12.6.208.0/20

o000 0000000000

BGP table version is 0, local router ID is 203.181.248.35
* valid,

0

o000 0000000000 O

> best,

Metric LocPrf Weight

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Prefix

Current AS PATH First Choice », "A\TH

Second Choice AS~ Y

Third Choice AS PATH

i - internal,

202.38.108.0/22

7660 22388 11537 20388 17579 4y NI|M7660_)+(4538_)+

A(T660_)+(24287_)+(24455. 538+

AMT7660_)+(9270_)+(4538_)+

202.38.112.0/21

7660 22388 11537 20388 17579 4535, <7660_)+(4538_)+

“60_)+(24287_)+(24489_)+(4>

211.64.0.0/21

7660 22388 11537 20388 17579 4538 i“' 7 )+(4538 )+

AT 04287 _)+(24489_)+(4538_)%

A(7660_)+(9270_)+(4538_)+

)+(9270_)+(4538_)+

211.64.104.0/21

7660 22388 11537 20388 17579 4538 i||’\. )+(4538_)+

MT660= 1287_)+(24489_)+(4538_)+

AT X9270_)+(4538_)+

211.64.104.0/24]

7660 22388 11537 20388 17579 4538 i||’\(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.105.0/24]

7660 22388 11537 20388 17579 4538 i||"(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.112.0/22

7660 22388 11537 20388 17579 4538 i“’\(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.112.0/24]

7660 22388 11537 20388 17579 4538 i||’\(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

[ S S o S S SR SO o

1
11096 6356 i
11096 i
20965 559 i
10578 1742 i
10578 1742 i
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-
-
-
-
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e New

Upda

ting

Compare “first, second and third choice path” data with

Path Matrix Tool

data.

AARNET
(AAR)
7575

Destination

APAN-JP
(AJP)

APAN-TW
(CER
4538

CERNET

)

ComPATH o0l

. BGP Table of APAN-JP_tpré6

Status codes: s suppressed, d damped, h history,
r RIB-failure, S Stale, R Removed
Origin codes: i - IGP, e - EGP, ? - incomplete
work
.0/16
.0.0/22
.0.0/18
.0.0/16
.0/19

Next Hop
203.181. . 0
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.

12.0.48.0/20
12.6.208.0/20

o000 0000000000

BGP table version is 0, local router ID is 203.181.248.35
* valid,

0

o000 0000000000 O

> best,

Metric LocPrf Weight

0
0
a
0
0
0
0
0
0
0
0
g
0
0
0
0

Prefix

Current AS PATH First Choice », "A\TH

Second Choice AS~ Y

Third Choice AS PATH

i - internal,

202.38.108.0/22

7660 22388 11537 20388 17579 4y NI|M7660_)+(4538_)+

A(T660_)+(24287_)+(24455. 538+

AMT7660_)+(9270_)+(4538_)+

202.38.112.0/21

7660 22388 11537 20388 17579 4535, <7660_)+(4538_)+

“60_)+(24287_)+(24489_)+(4>

211.64.0.0/21

7660 22388 11537 20388 17579 4538 i“' 7 )+(4538 )+

AT 04287 _)+(24489_)+(4538_)%

A(7660_)+(9270_)+(4538_)+

)+(9270_)+(4538_)+

211.64.104.0/21

7660 22388 11537 20388 17579 4538 i||’\. )+(4538_)+

MT660= 1287_)+(24489_)+(4538_)+

AT X9270_)+(4538_)+

211.64.104.0/24]

7660 22388 11537 20388 17579 4538 i||’\(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.105.0/24]

7660 22388 11537 20388 17579 4538 i||"(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.112.0/22

7660 22388 11537 20388 17579 4538 i“’\(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.112.0/24]

7660 22388 11537 20388 17579 4538 i||’\(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

B e SO SR P P o

6356 g

559 i
742 1
1742 1
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-
-
-
-
-
»

e New

Upda

ting

Compare “first, second and third choice path” data with

Path Matrix Tool

data.

AARNET
(AAR)
7575

Destination

APAN-JP
(AJP)

APAN-TW
(CER
4538

CERNET

)

ComPATH o0l

. BGP Table of APAN-JP_tpré6

Status codes: s suppressed, d damped, h history,
r RIB-failure, S Stale, R Removed
Origin codes: i - IGP, e - EGP, ? - incomplete
work
.0/16
.0.0/22
.0.0/18
.0.0/16
.0/19

Next Hop
203.181. . 0
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.
203.181.

12.0.48.0/20
12.6.208.0/20

o000 0000000000

BGP table version is 0, local router ID is 203.181.248.35
* valid,

0

o000 0000000000 O

> best,

Metric LocPrf Weight

0
0
a
0
0
0
0
0
0
0
0
g
0
0
0
0

Prefix

Current AS PATH First Choice », "A\TH

Second Choice AS~ Y

Third Choice AS PATH

i - internal,

202.38.108.0/22

7660 22388 11537 20388 17579 4y NI|M7660_)+(4538_)+

A(T660_)+(24287_)+(24455. 538+

AMT7660_)+(9270_)+(4538_)+

202.38.112.0/21

7660 22388 11537 20388 17579 4535, <7660_)+(4538_)+

“60_)+(24287_)+(24489_)+(4>

211.64.0.0/21

7660 22388 11537 20388 17579 4538 i“' 7 )+(4538 )+

AT 04287 _)+(24489_)+(4538_)%

A(7660_)+(9270_)+(4538_)+

)+(9270_)+(4538_)+

211.64.104.0/21

7660 22388 11537 20388 17579 4538 i||’\. )+(4538_)+

MT660= 1287_)+(24489_)+(4538_)+

AT X9270_)+(4538_)+

211.64.104.0/24]

7660 22388 11537 20388 17579 4538 i||’\(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.105.0/24]

7460 22388 11537 20388 17579 4538 i||"(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

211.64.112.0427

-388 11537 20388 17579 4538 i“’\(7660_)+(4538_)+

A(T660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

>+ o[ 7640 22388 11537 20388 17579 4538 i||’\(7660_)+(4538_)+

A(7660_)+(24287_)+(24489_)+(4538_)+

AMT7660_)+(9270_)+(4538_)+

O S SR S P S S SR T o

5o
11096 i
20965 55971
10578 48742 1
10578 1742 1
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Review

(Demonstration)

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

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

APAN-JP’s(AS7660) choice path data

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



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

On APAN-JP

Review

Oct 5 10:36:10 2007 UTC

Organization

AS number

Total number of
Received routes

Checked
result

Checked

result
(include second)

Checked result

(include second & third)

AARNET

oD

278

18

18

Internet2

11537

8065

3

3

APAN-TW

9264

344

0

0

CERNET

4538

422

GEANT2Z

20965

2401

Hawaii

6360

24

KOREN

9270

329

SingAREN

23855

245,

SINET

2907

508

TEIN2-HK

24489

58

TEIN2-SG

24490

521

TransPAC2

22388

9016

Uninet

4621

228

ASGC

24167

4

IOV O O OO e | OO

SN B =N Nl Nel Nell Neoll Nenll el RSN Bé)




On APAN-JP

Review

Oct 5 10:36:10 2007 UTC

Organization

AS number

Total number of
Received routes

Checked
result

Checked

result
(include second)

Checked result

(include second & third)
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22388
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Uninet
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4
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On APAN-JP

Review

Oct 5 10:36:10 2007 UTC

Organization

AS number

Total number of
Received routes

Checked
result

Checked

result
(include second)

Checked result

(include second & third)

AARNET

oD

278

18

18

Internet2

11537

8065

3

3

APAN-TW

9264

344

0

0

CERNET

4538

422

GEANT2Z

20965

2401

Hawaii
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KOREN

9270

329

SingAREN

23855

245,

SINET

2907
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TEIN2-HK

24489
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22388

9016

Uninet
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On APAN-JP

Review

Oct 5 10:36:10 2007 UTC

Organization

AS number

Total number of
Received routes
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result
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result
(include second)
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(include second & third)
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Uninet
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On APAN-JP

Review

Oct 5 10:36:10 2007 UTC

Organization

AS number

Total number of
Received routes

AARNET

oD

278

Internet2

11537

8065

APAN-TW

9264

344

CERNET

4538

422

GEANTZ2

20965

2401

Hawaii

6360

24

KOREN

9270

329

SingAREN

23855

245,

SINET

2907

508

TEINZ2-HK

24489

58

TEIN2-SG

24490

521

TransPAC2

22388

9016

Uninet

4621

228

ASGC

24167

4

Checked | Checked

result
result (include second)

Unintended
Path

Checked result

(include second & third)
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On APAN-JP

Review

Oct 5 10:36:10 2007 UTC

Organization

AS number

Total number of
Received routes

AARNET

oD

278

Internet2

11537

8065

APAN-TW

9264

344

CERNET

4538

422

GEANTZ2

20965

2401

Hawaii

6360

24

KOREN

9270

329

SingAREN

23855

245,

SINET

2907

508

TEINZ2-HK

24489

58

TEIN2-SG

24490

521

TransPAC2

22388

9016

Uninet

4621

228

ASGC

24167

o

Checked
result

Checked

result
(include second)

Unintended
Path

Checked result

(include second & third)

Unexpected
Path




Review

e Unintended Path and Unexpected Path...

—— From APAN-JP To CERNET

CERNET
AS 4538
‘ 155M KOREN
. AS 9270

APAN-JP
TEIN2-HK AS 7660
AS 24489 4




Review
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e Detecting and filtering out “unexpected path”.

 Noticing and informing
network operators for adjusting “unintended
path”.




- Thank you very much !
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