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TEIN Topology
(~ 12 Feb 2017)




Major Operation Issues

e Brought up HK-TH GE link

e Established L2VPN between SIngAREN and ITB for their
direct peering



Trouble Ticket Statistics
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Trouble Ticket Statistics

Routing Problem _— Other Problem
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Link Availability
(with maiptenance)
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Link Utilization
(average)
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Link Utilization
(maximum)
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Peering Status
(~ 12 Feb 2017)

TEIN BGP IPv4 BGP IPv6 PIMIPv4 BGP IPv4 MSDP IPv4 PIMIPv6 BGP IPv6 MPLS BGP I1Pv4 BGP IPv4 BGP IPv6
NREN/Partner Unicast Unicast  Neighbor Multicast Neighbor Neighbor Multicast Labeled Unicast VPN VPN
Unicast Unicast

AARNEet (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
BJREN (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-61X (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 (NZ2) 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 BI/HK/SG/MB POP Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
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TEIN Backbone Traffic Statistics

« Two TEIN-EU links and all NREN access
links (operated by TEIN NOC)

 Time scale
— 1 Jul 2016 ~ 31 Jan 2017

o Statistics
— Traffic graph
—AS Top 3

« Aggregated mode (more details in monthly report)
 |Pv4 only (exclusive of L2VPN traffic)



SG-LON 106G

1000 Ghps Max: £.951 Min: Q.000

o1
Max: 9.963 Min: 0.000

PETS || PKTS || PET3 OCTS 0CTS 0OCT3S

oor | aL | v | oor | am AS786: JANET (UK)

IN
[786)e32.5M 2.0¢) 2.8¢|[  Lof[ 141 2.47]
B 255 2 110 1.aq| sis.ed[osr2g[ Loy AS137: GARR (ltaly)
837.8M[ 3. 5K][ 837. 8u][ 1006. 8¢] 215. 9] 1006. 86

B Smis oo ess  AS31705: EUMETSAT (Germany)
I 252, 5[ 767. 5| 1. 0c][ 354 6c[ 486. 0c|[ 852. 5]
[E8) [ 145 o[ 707. 3u[ 352 au][ 183. 5¢|[ 379. 5c|[ 563. 0]
[(1213]| 252. 7i|[ 129. 4u| 382. 1M]| 347.6¢) 9. 1c|| 356. 76|
[ 2200] 195. 3u)| 196. 64][ 391. 9M|| 243.2¢]| 58.66| 299. 86|
[£3115] 51. 8| 233. 9u| 285. 8M||  60. 0c]| 235. 56| 295. 45)
[ 766] 50.0M[271. 0u|| 321. 1M][ 50. 4¢][ 177. 56| 227. 9¢]
[other]| 1.1g| 1.46 2.56[ 1.17|%30.66 2.01

AS




MB-MAD 10G

4,479 Ghps Max: 2.5977 Min: Q.000
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Max: 4.199 Min: Q.00

PETS PKTS PKT3S 0OCT3 OCTS OCTS

BN | oour || aw IN OUT || ALL AS786: JANET (U K)

. 6y][ 194. 2u1|| 338, M| 174. 46| 124. 7q|[ 299. 1g]

o[ 177, ][ 242. o[ 82. 6| 45. 4q|[ 127. 8] AS137: GARR (Italy)
7| 13.8M|| 85.6M| 67.9¢| 2.56|[ 70.5¢] AS1754: DESY (Germany)

o] 79.5u|| 110. 7M|| 29. 76| 35. 36| 65.06]
o) 20.2w|| 50.5M|| 39.9¢| 13.8c|[ 53.7q
0| 43 3u|| 8. 2M|| 30.26| 22.0c| 2. 2¢]
3| 15.6u|| 36.0M| 23.9¢| 11.26| 37. 16|
[31705] 29.2v] 188.5K| 29.4M|| 34.86| 46.44[ 34.7¢
[ 2200] 13.2v) 19.4M| 32.7M 13.3¢| 17.0¢|| 32.5¢
| 1930 z2o0.5y 2. 7| 23.1M|| 21.9¢| 1.4c|[ 23.2¢
[Othex|| 173. 14 160. 94| 334. OM|| 174. 0] 71. 2¢|| 245. 3¢
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4,276 6hps Max: 2.068 Min: Q.000
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Max: d4.009 Min: Q.00

PKTS || PETS || PKTS OCT3 OCTS || OCTS

AS .IN ouT | ALL IN || oUT || ALL AS55824: NKN (Ind|a)

oM 196 2.8c| 394.8¢] 2.41[ 2.87]

[ 1ad red[ toed Lefl s AS4758: National Informatics Centre
B 206. 6ul[ 415. su|[ 625. am|[  66. 8c][ 432. 0c][ 518. 8] di
[[2697] 321. 1M 4. 3M|| 325. 4 21 5G|| 309. 11| 421. 86| (In Ia)
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CERNET 2x1G

1.421 Ghps Max: 1.216 Min: Q.000
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Max: 1.332 Min: Q.001

AS PETS || PETS || PKTS | OCTS OCT3 OCTS

725 3::31{” Tseﬂ A;LEG” 32]31‘.{53” m:ET” Tm AS7497: CSTNET (China)
I oc. 5w|[ 660.5u][ 1. 1c][268. ][ 467. 9g|[ Ta6. 26] AS4538: CERNET (Chlna)

B << o[ 176, 0u][ 220 Tw][ 24.96| 164 3c|[ 209. 26 )
| [ 15. 4 15. 2 533 15.19[ 15.19 AS23911: CNGI-61X (Chlna)
BR[| co.ou[ 1oow[ 321w 12.06][ 244 5M[ 12.3¢]
9200 763, 4| 13. 4] 1z 1m][326.0M[ 11.3c|[ 11.64]
%621 16. 7| 1[ 16.7M|[ 8. 34| 32 8.3¢]
(24134 5.2 Lo 6.4 2.3c 27454 2.56
[ 788 551 58| 1.ow[ 1. 8m][718.7u[ 1014 6M[ 1.76]

1

3

23438 11| 12w 2.2m]] 1.0c 497.0M| 1.56)
[ocher] 9o.3u[ 5.4 1z8M[ 4.1¢[  2.0¢[ 6.1g]

For one GE link only




HARNET 1G

1,000 Ghps Max: 0.53%9 Min: O.000

ol
Max: 0.957 FMin: 0,000

AS PKTS || PKTS || PKTS || OCTS || OCTS || OCTS

(5601 44];.‘531” a;?m” A?.Lm” RS AS3661: CUHK (Hong Kong)

.16 77460 1.21]

I [ 591 o] 471 5[ 472, T 597. 8| 516. 26| 516. 84 AS4528: HKU (Hong Kong)
IR <4 5[ 220. [ 273. Tu][ 18. 3] 266. 50 282. 9¢] .
| 4618| 44. Okl 195. 6u|| 195. Ti)[ 37. 7| 215. 56| 215. 66| AS3363: HKUST (Hong Kong)
BEB0E|  o.s[ 4.8 536w 3.00 43.7c| 46.64]
[02058][ 105. 8 1.6u[ 105. 4] 31.3¢ 1.60| 32.9q
(3662 s 2 10.00[ 15.24 2] 5.7 9.8

| 7630 11.4k| 7.2 T.2w| 7.2M| 5.7¢)  5.7¢]
[22289] s [ 226.3K][ s.a[ 2.9 17.eM[ 2.9q
(17764 46| 2.0 2.0 23.4x] 1.9 1.94]
[Othex|| 2. 2u|| 589. 8K 2. 8u|| 973. 8M|| 365.8M) 1.34]
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Mobrbps Max: 833.7 Min: 0.000
G830
4553
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o1
Max: 216.59 Min: Q.000

PETS PETS PKTS OCTS OCTs OCT3

v || oor || AL | v || our || AL AS9821: ASTI (Philippines)

[19821][ 440. ™[ 44. ou[ 943. Tu[ 214 6q[ 334. 30][ 548. 9g]

B 10 x| 504y 513 292.8M[ 64 7c|[ 65.09] AS23862: DILNET (Phlllpplnes)

BB 5.5 17.oom[ 22.8M) 1.2c][ 19. 3¢ 20.56 AS23456: Aggregation of 4-byte AS

[£3208] 2.5u) 11.4M) 13.9M| 440.4 14 3¢ 14 8¢
B[ 564 5k 10. 0w 10. 6w 455. 8w 10.9¢][ 11.46]

[ s.oou s 6.4 15q[ 7.og[ 944
[£5600) s.4x|[ a.aM[ s.mw) 43 4 2¢[ 4.2q)
[63848] 377. 9K 910.08] 1.3 113.94| L.og)| 1.1
[24488] 2. Ty 415.4x] 3.1M| 634 8M|| 74 3M] 759. TM]
[ 7660 2.z 0| 2. 2x] 201 4| 0] 201. 4&]

[other]| 433 o] 438| 97 7H| o] 97. 7K




KOREN 10G+1G

Max: 9.8593 Min: Q.000

10.51 Ghps
1
7.8
1
5.25§
1
2.631
i
0 I\
07 08 03
AS PETS PKTS PETS 0OCT3 0CT3 0CTS
IN ouT ALL IN ouT ALL
[10052] 6.7c| 3ss.aM| 7.1 .37 436.1¢[ 5. 8]
B i6c 1ac 2.7 r2m[a7T.7¢[ 167

OB | 2ss. 5[ 37 5E|| 288, 4u|[ 383. 36| 7. 1M[ 383.54]
| 4663 81.8M| 209. 3M|| 291. 1M|| 7. 0¢|| 271. 8c|[ 278. 8g]
I . oo 226. 4u]] 229, 4u|[ 335. 1m][ 217. 6G|[ 217. 9g]

O

97, 6M]| 147. &M||

48. 36|

82. 76| 132. 26|

e

82. 2M)[ 107. OM||

13. 1q

56. 66)| 109. 7g]

[10197][ 59. oM

75. 9u| 134, 9|

33. 36|

71. 66)| 107. 0g]

o0 155

45. 1M 59. 6M||

2. 76|

50. 36/ 59. 26]

| 9452 15. 7y

41. 9| 57. 7|

12. 84

43. 3¢/ 56. 14|

(Other|| 104. 64] 297. OM][ 401. &M||

28. 76| 170. 26| 198. 96|

e I

10 T 1z

AS10052: KNU (Korea)
AS9270: KOREN (Korea)
AS10063: KMA (Korea)

For HK-KR 10GE link only

ol 0z
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VinaREN 1G
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o7 o oo 10 11 1z ol oz
Max: 1053.9 Min: 0.001

PETS || PETS || PETS (| OCTS | OCTS || OCTS

|| our | A || m || our || Aw AS24175: VinaREN (Vietnam)

[24075)[ 214. o] 268. 5u][ 483. 6M|[ 95. 36][ 265. 0][ 360. 3]
B 71 2x][ 139, 2x][ s52. 4k][ 36. 3 14.5M[ 50.7M




ThalREN 1G+622M

1.351 Ghps Max: 1.257 Min: Q.000
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0,651 |
|
1
3

0.345

07 oG 0o 10 11 12 o1 02
Max: 1.295 Min: Q.000

PETS PETS PETS OCTS OCTS OCTS

8 " | oor | awL | m | our || aw AS4621: UNINET (Thailand)

[T621] | 490. 0u|[ 340. 3u][ 830. 3u|[ 327. 2¢][ 321. 16][ 648. 3]

B[ 1555 217, u[ 352, o[ 64 7e|[ 262. 5¢|[ 327. 56 AS5H5545: SUT (Thalland)

I | 275, 1] 280. 1] 555, 2u)[ 52 2¢][ 90. 6c][ 142. 8g] ] . .
[ 3836) 73.4u| 69.2u]| 142.6u| 60.7¢] 65. 36| 126. 66| AS3839: Chulalongkorn UnlverSIty
BB zo. [ 77 M 107. 5[ 1. Eq|[ 102. 0c][ 103. 8¢ (Tha”and)

[25889| -1 5y 55 3M[ so.om  1.2¢][ 78.86][ 80. 0]
[ 4767 41. 0w 23.44 74 4M|| 20.7¢] 33. 46| 54.2¢]
o B 2T 0. 3M“ TG i“ni”“ ﬁS. r;c,!!m,-_,az;. 27

|J=

SRS TS IS | - —-__'.
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For SG-TH 622M link only




622 .0 Mbps

ITB 622M

W I- . -| -|. ] -
| |
| | I 7
0:' Jj‘ 'I]'IIIMM‘M l'l,‘.‘.. h-‘l 1 ull o “- i ‘u“ I!"" IIE‘
09 1

AS PET3 PET3 PETS || OCTS | OCTS OCT3

IN || our || AL | IN || our || ALL
4788 679.5M[ 1.7¢[ 240 ss.0q[ Lo7[ 207
B o1 [ 120. o[ 232. 1M][ 28. 4g][ 165. 46][ 195. 8]
BB 45 7| s7.6u[ 131. 2u][ 16. 7g][ 101. 96][ 118. 6]
[23456) 26.3u| 53.7u| so.0M|| 6.1c| 62 3¢ 68.4g]
Bl co.ov)| 48 1| 68 4| 2.5 62. 3| 64.7¢]
(#6087 | 130. 2g]| 35.5M|[ 35 T 13. [ 43.86|[ 43.8¢]
[3382) 14. 1] 22,1 36.2u] 3.1q][ 27. 26 30.3g]
[55674| 12.23u| 19.4M| 31.7u| 6.16| 18.8¢) 24.9¢]
(46048 25.9| &.9u| 24.8| B.75|| 9.16] 17.8g
| 55697 o 1.0 131 o] 16.7¢][ 16.76]
[Other| 41.7u| 31.0m 72 7u| 1496 34 96| 49.3¢]

Max: 3d48.2 Min: Q.000
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c- 11 12 o1 02

Max: 997.7 Min: 0.000

AS4796: ITB (Indonesia)

AS45705: Universitas Gadjah Mada
(Indonesia)

AS46019: Universitas Brawijaya (Indonesia)



PERN 1G

1.000Ghps Max: 0.965 Min: Q.000
[ A

_____ L Ly I Bty S B L i Bl e s bty Mt (bbbt B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

o1
Max: 0.973 Min: 0.000

PKTS || PKTS | PETS OCTS || OCTS || OCTS

L4577 ]zlcll Dzicu ch;” = = Tﬁ,r” ??'TI AS45773: PERN (Pakistan)

B - 1] sa 2.3¢ 1.5 3.6

| 155 9x][ a1 og][ 265. 8| 116. 7| 57. 5[ 174 1
| 6068] 429. 6K|| o) 429.6x] 27. 7u| 0 27.7M

5. 3K)| o 53| 46 0 4.6y
4. 9K| o 4o 43 0 434
4. 7K)| of 4 7E[ 4 o 41
4. 4K o 4 4] 3.8 0 3.84
4. 26| of 4z s o 3.7
3. 1K| of 31| 2 o 2.7
[Other]| 75.4] o 75| s5.aM[  0f[ 65.5

For the secondary VLAN only




2.321 Ghps

AARNet 106G

Max: 2.176 Min: Q.000

PETS
IN

PETS
ooT

PKTS
ALL

OCTS
IN

OCTs
ouT

ALL

(7578 1. 4| 550.

2]

1. 9|

1. 41][ 261. 5¢||

1. 67|

[ 10s. 5[ 448

3u]| 554.

aM|| 115.

56]| 465.

36]| 581. 2g|

0] 89s.

2M|| 698.

|

0| 39.

66]| 395. 66|

[36132] 1s1. 8y 212.

2M)| 394.

oM|| 105.

76| 138.

86|| 244. 56|

BEE | 177 0 ss.

1| 232.

2M|| I5L.

66| 67

1q|[ 218. 8¢]

(6263 145. 0u[ 7s.

o) 224

aM|| 127.

8g|| 62

06|| 189. 8g|

[ 9431

80. 2K|| 150.

8| 150.

B

9. TM| 188.

26]| 188. 3g|

[23839] 9.6y 110.

M) 120

4|

7. 56| 117.

06]| 124. 56|

[24437] 917y 50.

5u|| 142.

B

62. 36| 44

06]| 112. 2g]

[36219] =5s.3 23.

T 82

|

73. 24|

2. 54|

77. Tg

[ozher| 143.6Y] 630.

5M| 774.

|

84. 56| 434.

06|| 518. 56|

o1
Max: Z.00d Min: 0.000

AS7575: AARNet (Australia)
AS10148: University of Melbourne
(Australia)

AS19679: DROPBOX (US)



REANNZ 100M

1105 Mbps Max: 103.9 Min: Q.000

07 oG 0o 10 11 12 o1 02
Max: 9.857 Min: 0.000

AS PKTS PKTS PKTS 0CT3 0CTS 0CTS . .
N oo || AL | IV | oor || ML AS9431: University of Auckland (New
[eg31] 2.6y 0 2. 6M]| 502. 3M| 0| 502. 3u]
R 0][ 396. OkJ[ £70. 5| 0][ 470. 94 Zealand)

I 465, ox]| 408. 9g][ &72. 7| 220 6] 118. 9u|[ 405. 6M] AS4667: GNS Science (NEW Zealand)

[24398] 387.7k|| 5. 3E|| 292. 9K|| 389. €M) 264. 5¥|| 389. 9

B oo  of2eadmsn  of8a AS9432 : University of Canterbury

[23805]| 275. ox]| 0][ 276. Ox][ 128. 6 0] 128. 6]
68| 227. sx] 0 227. 8K|| 99. o] BIEEED (NeW Zealand)

sal.
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SingAREN 10G

Lowolpe ] Ueisy SLUEBI 3 B
i i
7.50] :
I 1
[} 1
5.00 | |
[} 1
[} 1
2.50] i
[} 1
1 1
0 1 1

07 08 03 10 11 12 o1 0z

Max: 9.591 Min: Q.000

PETS PKTS PKTS OCT3 0CT3 0OCT3

N || oor || AL | IV | oor || ML AS23767: A-Star (Singapore)

[23767[ 491. 1:][ 345. 7u][ 536. Tu][ 164. 90 443. 7] 608. 6g]

I 5. 2] 169. o] 605. ou[ 361 2¢|[ 171. 7¢|[ 582.9¢] AS9419: NTU (Singapore)
I 457 3] 132, 6M)[ 569. 9u][ 200. 0c|[ 112. 1q][ 312. 0] AS7472: NUS (Singapore)

(23835 132. 1v) 139. 4M]| 271. 5| 135, 7¢]| 130. 76| 270. 46]
BEE | 47.5M 4 1M 516w 32.20 1.66|[ 33.8q]

(55088 24 o[ 754 7| 22 9] 27. 0| 676 24 27.6g]

AS

[7610] 47 3.9 &6 2.9¢ 35144 3.3¢
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Outline

 TEIN General Operation Updates
 TEIN Backbone Traffic Statistics

o Total Traffic over TEIN Backbone
* Yearly Operation Report for 2016



Total Traffic over TEIN Backbone
(inbound, TByte, since Jul 2006)
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Total Traffic over TEIN Backbone
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Yearly Operation Report for 2016

Trouble Ticket Statistics

Link Avallability

Link Utilization

Total Traffic over TEIN Backbone



Trouble Ticket Statistics

e Tickets opened in 2016

— Totally 257
e Outage: 174 (+ 16.0%)
* Maintenance: 79 (+ 29.5%)

e Routing Problem: O
e Other Problem: 4 (- 20.0%)

M Outage M Maintenance Routing Problem M Other Problem



Trouble Ticket Statistics
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Link Availability

10000% MAMAMAAOA OO AN MO FOEa FO o6 Ao =slE® MAa Moamm 0o AREE

90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%

10.00%

N @ D& DS DB B D DB D D D D D D D (D D D S
SRR DI %\\@\\5 RS d‘x,&@@@@@”@@
222 TSt @ TP A

\.

Ow/o MT Ow/ MT




25.00%

20.00%

15.00%

10.00%

5.00%

0.00%

Link Utilization

(average)

_ﬂn”n_rﬂﬂn_nmﬂ

QR G\\Q\ D S
o WL
N g
¥ e

'\v

nrl.-.l'l'll—”

g\q Y D D B B
\ \Q’QE’J"L’ »%\'1» GRS

O Average(In)

O Average(Qut)

|

o
%’Q X
\,Q%

1

(‘3" 6;\
%%Q

n

“\’9




Link Utilization
(maximum)
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Total Traffic over TEIN Backbone

* Inbound traffic: 9222TB (+ 4.6%)
e Outbound traffic: 10567TB (+ 7.1%)

Inbound traffic Outbound traffic
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