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TEIN General Operation Updates
(Mar 2018 – Jul 2018)

• TEIN Topology
• Major Operation Issues
• Trouble Ticket Statistics
• Link Availability
• Link Utilization
• Peering Status



TEIN Topology
(~ 5 Aug 2018)

SG-KR 10GE (KOREN)
(link upgrade)

BJ-CN 10GE (CERNET)
(link upgrade)

Juniper MX480 router
(new HK PoP router)

Juniper MX480 router
(new SG PoP router)

SG-ID GE (ITB)
(link upgrade)



Major Operation Issues
• Installed new Juniper MX480 router at HK PoP

– 100GE x 4, 10GE x 20, GE x 40
– Migrated most of circuits from HK M120 router to new 

HK MX480 router
• Installed new Juniper MX480 router at SG PoP

– 100GE x 4, 10GE x 20, GE x 40
– Migrated part of circuits from SG M120/MX240 router 

to new SG MX480 router
• SG-TH GE link is still down due to IHW issue after migration

• Upgraded SG-KR link from GE to 10GE
• Upgraded SG-ID link from STM4 to GE
• Upgraded BJ-CN link from 2xGE to 10GE
• Activated backup path for TEIN-EU traffic via NKN



Backup path for TEIN-EU traffic via NKN



Trouble Ticket Statistics



Trouble Ticket Statistics



Link Availability
(w/o maintenance)



Link Availability
(with maintenance)

AU-PER
(84.3%)HK-SG

(81.0%)
SG-TH
(80.0%)

SG-AF
(87.1%)

SG-ID
(97.4%)



Link Utilization
(average)



Link Utilization
(maximum)



Peering Status
(~ 5 Aug 2018)

TEIN
NREN/Partner

BGP IPv4
Unicast

BGP IPv6
Unicast

PIM IPv4
Neighbor

BGP IPv4
Multicast

MSDP IPv4
Neighbor

PIM IPv6
Neighbor

BGP IPv6
Multicast

MPLS BGP IPv4
Labeled Unicast

BGP IPv4 VPN
Unicast

BGP IPv6 VPN
Unicast

AARNet (AU) Yes Yes Yes Yes Yes Yes Yes No No No No
AfgREN (AF) Yes No No No No No No No No No No
APAN-JP Yes Yes Yes Yes Yes Yes No No No No No
ASGC Yes No No No No No No No No No No
ASTI (PH) Yes Yes No No No No No No No No No
BdREN (BD) Yes Yes No No No No No No No No No
CAREN Yes Yes No No No No No No No No No
CNGI-6IX (CN) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
GEANT Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes
HARNET (HK) Yes Yes Yes Yes Yes No No No No No No
Internet2_SG (US) Yes Yes No No No No No No No No No
ITB (ID) Yes Yes Yes Yes Yes Yes Yes No No No No
JGN (JP) No No No No No No No No No Yes No
KOREN (KR) Yes Yes Yes Yes Yes Yes Yes No No No No
KREONET (KR) Yes Yes No No No No No No No Yes Yes
LEARN (LK) Yes Yes No No No Yes No No No No No
MYREN (MY) Yes Yes Yes Yes Yes Yes Yes No No No No
NKN (IN) Yes Yes No No No No No No No No No
NREN (NP) Yes Yes Yes Yes Yes Yes Yes No No No No
PERN2 (PK) Yes Yes Yes No No Yes No No No No No
REANNZ (NZ) No No No No No No No No No No No
SINET (JP) Yes Yes No No No No No No No No No
SingAREN (SG) Yes Yes Yes Yes Yes Yes No No No No No
ThaiREN (TH) Yes Yes Yes Yes Yes Yes Yes No No Yes Yes
VinaREN (VN) Yes Yes Yes Yes Yes Yes Yes No No No No
TEIN JP POP Yes Yes Yes Yes Yes Yes Yes No No No No
TEIN BJ/HK/SG/MB POP Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
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TEIN Backbone Traffic Statistics

• One TEIN-EU link and all NREN access 
links (operated by TEIN NOC)

• Time scale
– 1 Mar 2018 ~ 31 Jul 2018

• Statistics
– Traffic graph (Average & Maximum)
– AS Top10

• IPv4 only (exclusive of L2VPN traffic)
• Inbound only (more details in monthly report)



SG-LON 10G

Avg

Max



SG-LON 10G
Src

AS786: JANET (UK)
AS31705: EUMETSAT (Germany)
AS513: CERN (Switzerland)

Dest

AS45773: PERN (Pakistan)
AS24490: TEIN-SOUTH (TEIN)
AS7472: National University of Singapore 
(Singapore)



CERNET 2x1G

Avg

Max



CERNET 2x1G
Src

AS4538: CERNET (China)
AS7497: CSTNET (China)
AS23911: CNGI-6IX (China)

Dest

AS10052: Kyungpook National University
(South Korea)
AS1237: KREONET (South Korea)
AS7575: AARNet (Australia)



ThaiREN 1G+600M

Avg

Max



ThaiREN 1G+600M
(Flow data from HK-TH GE link only)

Src

AS24489: TEIN-NORTH (TEIN)
AS3839: Chulalongkorn University
(Thailand)
AS23456: Aggregation of 4-byte AS

Dest

AS19679: DROPBOX (USA)
AS4538: CERNET (China)
AS7575: AARNet (Australia)



KOREN 10G+1G/10G

Avg

Max



KOREN 10G+1G/10G
(Flow data from HK-KR 10GE link only)

Src

AS10052: Kyungpook National University (South 
Korea)
AS9270: KOREN (South Korea)
AS9488: Seoul National University (South Korea)

Dest

AS513: CERN (Switzerland)
AS680: DFN (Germany)
AS786: JANET (UK)



HARNET 1G

Avg

Max



HARNET 1G
Src

AS3661: Chinese University (Hong Kong)
AS3662: JUCC (Hong Kong)
AS4158: City University (Hong Kong)

Dest

AS7497: CSTNET (China)
AS4538: CERNET (China) 
AS17934: JPNIC (Japan)



ASTI 1G

Avg

Max



ASTI 1G
Src

AS9821: ASTI (Philippines)
AS23862: University of Diliman (Philippines)
AS24489: TEIN-NORTH (TEIN)

Dest

AS55824: NKN (India)
AS23456: Aggregation of 4-byte AS
AS24514: MYREN (Malaysia)



VinaREN 1G

Avg

Max



VinaREN 1G
Src

AS24715: VinaREN (Vietnam)
AS24489: TEIN-NORTH (TEIN)

Dest

AS7575: AARNet (Australia)
AS9270: KOREN (South Korea)
AS1659: TANET (Taiwan)



AfgREN 155M

Avg

Max



AfgREN 155M
Src

AS23456: Aggregation of 4-byte AS
AS24490: TEIN-SOUTH (TEIN)

Dest

AS19679: DROPBOX (USA) 
AS1103: SURFnet (Netherlands)
AS680: DFN (Germany)



AARNet 10G

Avg

Max



AARNet 10G
Src

AS7575: AARNet (Australia)
AS23456: Aggregation of 4-byte AS
AS10148: University of Melbourne (Australia)

Dest

AS4538: CERNET (China) 
AS513: CERN (Switzerland)
AS45773: PERN (Pakistan)



NKN 10G+10G

Avg

Max

The traffic data of SG-IN link before new SG router deployment 
was irretrievable due to the role change of 10GE port previously 
connected with SG-IN link



NKN 10G+10G
(Flow data from the SG-IN only)

Src

AS55824: NKN (India)
AS2697: ERNET (India)
AS23456: Aggregation of 4-byte AS

Dest

AS24490: TEIN-SOUTH (TEIN)
AS45773: PERN (Pakistan)
AS24489: TEIN-NORTH (TEIN)



SingAREN 10G

Avg

Max



SingAREN 10G
Src

AS23767: A-STAR (Singapore)
AS9419: Nanyang Technological University
(Singapore)
AS23456: Aggregation of 4-byte AS

Dest

AS786: JANET (UK)
AS2200: Renater (France)
AS20965: GEANT (Europe)



MYREN 1G

Avg

Max



MYREN 1G
Src

AS24514: MYREN (Malaysia)
AS38280: Monash University (Malaysia)
AS23456: Aggregation of 4-byte AS

Dest

AS786: JANET (UK)
AS56132: Monash University (Australia)
AS55824: NKN (India)



ITB 622M/1G

Avg

Max



ITB 622M/1G
Src

AS4796: ITB (Indonesia)
AS23456: Aggregation of 4-byte AS
AS17553: Bogor Agricultural University
(Indonesia)

Dest

AS7575: AARNet (Australia)
AS786: JANET (UK)
AS19679: DROPBOX (USA) 



PERN 1G

Avg

Max



PERN 1G
(Flow data from the secondary VLAN only)

Src

AS45773: PERN (Pakistan)
AS24490: TEIN-SOUTH (TEIN)
AS1659: TANET (Taiwan)

Dest

AS786: JANET (UK)
AS137: GARR (Italy)
AS513: CERN (Switzerland)



LEARN 1G

Avg

Max



LEARN 1G
Src

AS38229: LEARN (Sri Lanka)
AS24490: TEIN-SOUTH (TEIN)

Dest

AS786: JANET (UK)
AS23456: Aggregation of 4-byte AS
AS680: DFN (Germany)



NREN 45M

Avg

Max



NREN 45M
Src

AS45170: NREN (Nepal)
AS24490: TEIN-SOUTH (TEIN)
AS24474: NPANYCAST (Nepal)

Dest

AS8674: NETNOD-IX (Sweden)
AS1909: San Diego Supercomputer Center 
(USA)
AS14348: University of Rhode Island (USA)



BdREN 45M

Avg

Max



BdREN 45M
Src

AS23456: Aggregation of 4-byte AS 
AS63961: BdREN (Bangladesh)
AS24490: TEIN-SOUTH (TEIN)

Dest

AS55824: NKN (India)
AS683: Argonne National Lab (USA)
AS23456: Aggregation of 4-byte AS
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Total Traffic over TEIN Backbone 
(inbound, TByte, Mar-Jul 2018)



Total Traffic over TEIN Backbone 
(outbound, TByte, Mar-Jul 2018)



Total Traffic over TEIN Backbone
(inbound, TByte, since Jul 2006)



Total Traffic over TEIN Backbone
(outbound, TByte, since Jul 2006)



Thanks!
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