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TEIN General Operation Updates
(Jan 2016 – Jun 2016)

• TEIN Topology

• Major Operation Issues

• Trouble Ticket Statistics

• Link Availability

• Link Utilization

• Current Status of Advanced Service



TEIN Topology
(~ 31 Jul 2016)

SG-KR GE (KOREN)

(new link)

HK-HK (HARNET)

(150M -> 1G)

SG-MB (TEIN)

(2.5G -> 10G)

SG-MY (MYREN)

(622M -> 1G)

SG-LK GE (LEARN)

(new link)

MB-MAD (TEIN)

(2.5G -> 10G)

BJ-HK (TEIN)

(1G -> 10G)



Major Operation Issues

• Upgraded SG-MB link from 2.5G to 10G

• Brought up SG-KR GE link

• Increased rate-limit for HARNET access link from 
150Mbps to 1Gbps

• Upgraded SG-MY link from 622M to 1G

• Upgraded MB-MAD link from 2.5G to 10G

• Brought up SG-LK GE link (decommissioned MB-LK link)

• Upgraded BJ-HK link from 1G to 10G

• Established L2VPN between SingAREN and MYREN for 
their direct peering



Trouble Ticket Statistics



Trouble Ticket Statistics



Link Availability

(w/o maintenance)



Link Availability

(with maintenance)

HK-SG

(74.9%)

SG-JP

(79.6%)

SG-LON

(87.6%)

MB-NP

(92.4%)



Link Utilization
(average)



Link Utilization
(maximum)



Status of Advanced Service
(~ 31 Jul 2016)

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

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 No No

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

KOREN (KR) Yes Yes Yes Yes Yes Yes Yes No No No No

KREONET (KR) Yes Yes No No No No No No No No No

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) Yes Yes 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

• 2 TEIN-EU links and NREN access links

• Time scale

– 1 Jan 2016 ~ 30 Jun 2016

• Statistics

– Traffic graph

– AS Top 3

• Interface mode (more details in monthly report)

• IPv4 only (exclusive of L2VPN traffic)



MB-MAD 2.5G & 10G

AS786: JANET (UK)

AS137: GARR (Italy)

AS513: CERN (Switzerland)



SG-LON 10G

AS786: JANET (UK)

AS680: DFN (Germany)

AS513: CERN (Switzerland)



CERNET 2G

AS7497: CSTNET (China)

AS4538: CERNET (China)

AS23911: CNGI-6IX (China)



HARNET 1G

AS3363: HKUST (Hong Kong)

AS3661: CUHK (Hong Kong)

AS4528: HKU (Hong Kong)



ASTI 1G

AS9821: ASTI (Philippines)

AS23862: DILNET (Philippines)

AS23456: Aggregation of 4-byte AS



KOREN 10G

AS10052: KNU (Korea)

AS9270: KOREN (Korea)

AS4665: YONSEI (Korea)



VinaREN 1G

AS24175: VinaREN (Vietnam)



ITB 622M

AS4796: ITB (Indonesia)

AS3382: UI (Indonesia)

AS45705: ID-NIC (Indonesia)



PERN 1G

AS45773: PERN (Pakistan)



ThaiREN 1G

AS3836: THAISARN (Thailand)

AS4621: UNINET (Thailand)

AS55545: SUT (Thailand)



MYREN 622M & 1G

AS24515: MYREN (Malaysia)

AS23456: Aggregation of 4-byte AS

AS45344: IIUM (Malaysia)



AARNet 10G

AS7573: UTAS (Australia)

AS7575: AARNet (Australia)

AS10148: UNIMELB (Australia)



SingAREN 10G

AS9419: NTU (Singapore)

AS23767: A-Star (Singapore)

AS7472: NUS (Singapore)



LEARN 45M

AS38229: LEARN (Sri Lanka)

AS56288: SCHOOLNET (Sri Lanka)



NREN 45M

AS45170: NREN (Nepal)

AS24474: NPANYCAST (Nepal)



BdREN 45M

AS56032: DU (Bangladesh)

AS56031: BUET (Bangladesh)

AS63961: BdREN (Bangladesh)



NKN 10G

AS55824: NKN (India)

AS23456: Aggregation of 4-byte AS

AS4758: APNIC (Asia)
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Total Traffic over TEIN Backbone
(inbound, TBytes , since Jul 2006)



Total Traffic over TEIN Backbone
(outbound, Tbytes, since Jul 2006)
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SCU/DCU Analysis Example

• Trial SCU/DCU monitoring server 

configured by AARNet (many thanks to 

Bruce)

• Several NREN access links on TEIN SG 

PoP routers

• ThaiREN link as an example

– 2-week statistics

– Exclusive of LHCONE traffic



Total traffic



Traffic from/to GEANT



Traffic from/to beneficiary NREN



Traffic from/to non-beneficiary NREN
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Change on routing to NA R&E Networks

• Before SingAREN-Internet2 100G link activation
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Change on routing to NA R&E Networks

• After SingAREN-Internet2 100G link activation
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Thanks!


