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Asian Internet Interconnection Initiatives

Partl: KJII FBF. Achmad Husni Thamrin, #8R B, Tk #2E. 7i)ll /LR gk B RAIE. BA&XEF. BF B, Fathima
Assilmia (Silmi). Leandro Navarro, jtH 7€, #&3E 7EF. Andrey Ferriyan, &1 i
Partll: Eueung Mulyana/ITB. Muhammad Niswar/UNHAS. Rahmad Dawood/USK. Achmad Basuki/UB. Raden Arief Setyawan/
UB. Shankar Karuppayah/USM. Yung-Wey Chong/USM. Mohd Najwadi Yusoff/USM. Achmad Husni Thamrin

®12E AP &SOlAsia 2023 ;EEIHRE

1.1 1FCslT

AP’7' ¥ = 7 b (Asian Internet Interconnection Initiative)
F. 1996 FE X h i EMEEINZRALTA 2 —3y
ARG DR Z - THTRE L1 1 LT T 27 DRTEE
oy b — 7R BIR LT &7z, SOI Asia (School on
Internet Asia) 7Y = 7 &, 20014EMSAP 0y =
7 MR LI E Ry FY— 2D LT 83—
HHAE & SIS - B0E Ot ik 2 MR U, L, &
DEFHEICHRL TE o BIChTTMERBEZ A >~
Z—%» bO—{E UTHHY 2UDLRZ /a3 2

Asia Pacific Resilient Society

= —va VR REMESEOHA L TNzl L
Tef 2=y M EBEICERZ BT ER,

20204F, AP’ & SOI Asia 7113 = 7 NIRRT Hul
LAy Z—3y FRENS, @i LRIfRE . £
RN ARG DY, Kb LYY Ty MulESE
B L., 20 L CHREEEI 2 I HE L vl
e zYlotz, kbbb, WiruY s 7 MMEHlL DO
Ty b TiEREL. T Y 7 hOsS— N F—H
ENBRZ1DO7 V7 OMBBEEII 2 =7 1 ICAE
L. 77 Ko LYY T2 b sk 2 i &k
TARL, 2023 I K LISRT TaY = 7 M RICH
=L,

Mission: Design a resilient future society in Asia Pacific Region

Research, Development,
1 4 Operation and Edu)cation Sub-project
Community . . &%
(6) |::> Education for @ Education for Internet v
koL L) Social Resilience Infrastructure Resilience *
Framework EBA APIE
ID - Micro-credential Digital Platform
Research Data Platform for Promoting Open Science
| /
Research and Education Network (REN) 4
MRENN-PNC SARENAPAC

K1 AP & SOI Asia- 702 =7 RN
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(1) REN (Research and Education Network)

1Dk FRCTRIIEEEBTH S, MAHERY
U—Z7(REN) & L Ti&. DARENA-PACT Y =7/ A
FRfitd™ % INHHE A > 2 — % v MEREE, 2)SARENA-PACY
0¥ x 7 Mk %, wikf A (GEO) & WA & (LEO)
ICHAPSS 2 il & & o Te Ml [ 5R3d (5 (NTND | 72 #H
Bhdi, KoTLYy Ty b iaE#E gL TSR
DTS,

20234, NINDO T —F7 7 F v Oi#imZiMa U, F25%
oy T — 7 O R BRA LTz, F72. VPNR—ZDAT
TRN—FF—ICHERETZT0 7 BB LTz, W
I AFED Part I CBR8 )2 U CBR10 IZFFL < ibR%B,

ARENA-PACT T = 7 ME AP & SOI Asia & 1 /1fkiic
H270V T bTHO . IEINC OV TIEAR G ORI
BrBROT &,

RT14E—IV

AP & SOI Asia &, 7 ¥ 7 K-y O RENBE 7 7 H#E e

T B—BRT. /S— FF— D TCRENHFHEDENR TV
W4 E—VZhRATXOYR=—FLTER, DT
WBHEZRA L CEEREZMEL Theh, 20234F
. ES KGR LGBEEDOENA Y Z—%y hADT
27 2N 2 T UL 8 — b — K2 DNational
University of East Timor (UNTL) (7 « €—/L)ic, AIY/
SOI Asia®D/3— b F—KZ%H M /1 L. UNTLF v > /3 &

B2 ¥ TUNTLF v >/ X Dlalfih 5. Al & SOI Asia Online
Monthly SeminarlC ¥l L 7z bk 1-(20234E7 H26 H)

IS A 2=y MNREZERT 5 LD TE T,

TN T ¢ E—IVENICE T BRENOFEEZIEHET %
FHORERERIAIVAN—2TH 5 LFBHT, AIY/SOI
Asia A 278— & ORERIN AT BETEE OZEA AT HEIC
BoleT EREMT %,

UNTLD v U — 7 RIS DWW T OFEAMNE, Part 1L
CBR6 ZZMiD T &,

(2) Research Data Platform for Promoting Open Science
AROAI 2 =7 4 CHREENZEAL GET — 2 ZER L
JEKWIEAR 2 =T 4 ICHHT 570D T Ty b 74—
LD O 2B LT, 7z, 20214 K D UNESCO & 13
HUBENSF =T VYA T A% I 2T+ AT
E—Ta VTAEHZFEEL TWBH, 20234 1F, #
BORZEHICT VRN 1= =T ¢ DHEN S A —
TV ALY AREOREZIEL. TFv b T+ — L
MEDXSICTNICEHMTE 2D ZRGFEL TV, 7
Zw b7 F—LIZDNTE, HFAMEDOMAATH %
CBR (Community Based Research) 7 L— L7 — 7 T
ENTH MG, Part 1CBR4 OtV ¥ 3 Tk 5,

(3) ID & Micro-Credential Digital Platform

AIAI a7 4 THRESNBHELET +—< )/ V
T4 —SNVBET T T L% T 5 NINT OZHIEIRE
BIEAHRTES T < A2 U Cadd, INEE L. GERHL
TV DT I 2Ny T T T 4 — Linxignia
MU, ZhzRBT % - D ANDFR 217 5 @ DIdP
DEIFEZEIT>TWVD, TN DOWIZE-FAFEE. FL A v —
TORELOF M2 RIEA LA SWIDET 1Y 2 7 oD
HHHEEE L THE O, 2024F1F WUN & OE#E L H
BFICANTY V7 TEEMTIER L T AR Z &
T TETH %, Inxignialc DV TR ATEFE43 A2 SO
Z&,

(4) APIE (Asia Pacific Internet Engineering) Project

AR —3y FEENL VLY N THBTdIcF, 7
NS NMWRAIRCH B0, W5, F&ENA 2T
T READ SEEN Z MDY O HEOFEE > T
W5, fFhTcBld, ZDRDEFHTH S L2l L.
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APNIC, AITACE 1 L. 7 ¥ 7 KIEFEHIIC 51 %
RENODEFZIH S AWM, 4V Z—F v M OUFEH
ZEHEEITETFAMZENKT 5 & ZEHNE LT, 2021
£ X D APIE ProjectZZ B#G L 72!y APIE 71157 5 LD
Outcomeld. L FTH 5,

- Understand the philosophy and practical skills of
Internet operation and engineering.

- Join a community and build a human network in
the Asia Pacific region for the Internet operation,
engineering, and research for the future.

- Build connections to the industry in the Asia Pacific

region for their future career

APIE @ Program %% [X|3lC7~ 9", APIE CORE COURSE
&, APIE DBHIRELIcA VT A VDRIV T X=X O— R,
AV TA VNV AF VR CEM Zmeet up & ZHAG
YT LTy RI—=2 Tk, KB EDOLT V5
A ERTOTT LGRS TED, RIS 2L 2 5%
LRk A 75 [ & H D224 7o B B RIS 2 SR BT TR AR 2
W9, e-Workshop Tl A7 b DFEROF+ U7 D

O—)VETIV LIRS K575, BHEATIERT 2457
A TR AR EN N O F v U TISDNTO b —
JRBEVUTWVS, BIEX TIC, 7 V7 K&
5 1445 OFEEIC K BERMFEH LT, T5IC, a7 a—
ADT=»ITH¥E L 7z"Understanding the Internet” (&6
Wi/ 7 7>V 5 —%: Korry Luke) %, 202342H27
HX b FutureLearn 75 v s 7+ —LTH/r— V)l
— M NBAZZ BRkE U270, B E TIC91DE & Hilkh 5.
BIOADZE L mVRHI 2R TV 5,

a7 A—AZBEFHEMMTE T Uiz, 2z -
7o A OAPIE Camp ICBINT 5 T LMW TE %, Xt
HE, INHDAY K=Y 2ETTB L, Hidho
Inxignia LTIV R—%x> FT LA =T 2\ I ZE
BFIBTENTE ZNEZEDTRDRT v TITH#A
TWLHHHATH 5,

20224FICEH 1Ny F (202245 H~) . 20234352/
F-(20234E5H ~) . #3/3w F(202349H ~) =% A
N, BIEE CTIR9DDE EHUKIC K722 24 KED B H
Gt 555 AVEER L., 381Ny VEFIT LT,

APIE CORE COURSE
APIE Online APIE Online
Course #1 Course #2

Understanding
the Internet

Operating
the Internet

4 weeks x 3 hours 5 weeks x 5 hours

APIE Advanced

APIE Camp Camp

5 days x 7 hours 5 days x 7 hours

APIE e-Workshop

1.5 hours x Bi-weekly Meet-ups

L1

APIE Internship

X3 APIE Program {&%&

1 https://apie.soi.asia/

*2  https://www.futurelearn.com/courses/understanding-the-internet

*3  https://www.soi.asia/apie-program-launches-free-online-course-understanding-the-internet-on-futurelearn/



APIEWE. #ICHE B O FEP R O 22 7 B A I S
BiZlEo, EBMNAaI R L —a YN TESL AV Z—
Iy PLYIVZTEER LTS EDNRHO 1D
MNOGEEMGEBRIS R L —Y 3 Y ERHEE LTV,
APIE Camp (FAPNICAH 5 OFfifiliifkiE, APNIC Community
Trailner D17 EESENEEERL TWVWS, 202342
HICBHERTREY APIE Camp #01%K Ak Uiz, D
B LEENAZETIVEL, 2023FE8HICIE A~ R X
2 71TB A% APIE Camp #027% /3 R A YV RXI 7T
BfiEL 72" & 5Ic, BT, HNDHEDRE MR L
Licu—bF v VT8RS 572 EDILH D 2 H 4,
HEE TIA0HDED  CampZEET LTS, 2024
FE2HICIEUSMD Y L— 7 - F U CRMEL. 3HICIE
W18 T DAdvanced Camp’z BHIEFZARE TR TETH
%, 202441k, K0 2L D= RTEZ B T2DOIERE
TIWEFF LTV,

AAEFE DTGB DTN A G & ORFHETAPIE Program)
KBV THET %,

(5) EBA (Evidence Based Approach)

EBA7 Y7 Nk, LYV IV M EDHIC,
HEBEE T T VA=A L, 33227 —
TV TERZMMEEKT ST LZHNE LT, 2016
FXOCHEOZ 2R T, BIEREZHRLE LIcED
DOT VT DIS— R~ F—RZEHII LT LIBE T
072 LThb, 2021 EHEFOREI0OTHRE LT
KI1T, 202151, SOl Asia A3 2 =7 4 DHD
BETOT I LOE L TENZIT> TS, 74—l
RU—=2 il LIBE 0TS LT, 7— 2 DIEE,
DH A=V =T U TDI3DDRAFIVHE L iEx
HEITZ22I 227 2 BRZREL TWS, SFEDIE
DV TIE, ARESHEZZMO L&,

(6) CBR (Community Based Research) Framework

AP® & SOI Asia Tl 78— bk F— K2R O HLRIRFFE OHEHE
ZHM & LT, CBR (Community Based Research) &5
Wriciakeflze. 20229 X DB Ule, BfAE, FRIC
DIFZE# L TREIEN TV,

« NN—= F F—RDRIVF AT — 7 KV Z—H R D
HEE

c A2 =7 4 NORBEZRIRT 21/ RX—= 3 20D
e

- O DOWIFEEI N DS

c R RT=IRAMBRE TR 2T DEOEED
5 Ofllififi 7 filid

CBROZ7H Yz 7 MR LEHDOFIIILL DD T,
EMIMCIRR 221, AP & S O Asia HEH 2 TO
HKRDDE | BERIARF: & DRBHIIRE & DI
Z fiiil U CRIBRICE %o

1. Research topics are proposed and defined by the
community in SOI-Asia/AI’ meetings

2. A research advisory committee composed of
voluntary faculty members of SOI-Asia/AI° develops
research plans, which includes description, goals,
duration, and deliverables.

3. SOI-Asia/AI° project prepares and sends out call for
participation for each CBR

4. Partner universities will sign up as a team and 2-3
teams will be selected by the research advisory
committee.

5. Project will start

6. The research advisory committee will periodically

review the research progress in each CBR.

BRIFII 2 =7 s BRICEICENS T EZHFELTY
%o whnm & KFBIE, A’ & SOI Asia ® Monthly Seminar
MO, ERRRICBOTRIEE NS D, BIFEOHEP, O
AT ANDEHKEEZEDK S ICHRT 2N LEND
RICDWT, BB & LT R R LEORMND B o

BUELL RO TP = 7 FHEITHTH 5 (£, kDD
T3 7 1Yz 7 MTDWTIE Part I CBR Projects T
L <3G,

*4  https://www.soi.asia/highlights-of-the-second-apie-camp-hosted-by-itb/
*5  https://eba.soi.asia/
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1.3 Open Science |CB9 % 7E8)

20194E0 SOI AsiaZxafi Dt 2 %1F T, SOI Asia 7’11
¥z 7 F Tl UNESCO &H:[F T, Open Science i< B
BT OE— 3 V2D TS, UNESCO
&, a) Open Science Knowledge, b) Open Science

Infrastructure, ¢) Open Engagement of Social Actions,

d) Open Dialogue with Other Knowledge Systems 04D
ZEZEE LT L—LT =70 > THA RGN Z2
12TV, ZOHT SOI Asia/Al° 32 2 =7 ¢ Tl
Inftrastrucre DM T & NT W5, WIZEHFER v b
7 — 2 (REN) ®Open Sciencelc DWW TDH b J5Ic 7 *—

X4 TURA - BED R I— )V Otz - ez JiE 9

AAL, Bz, 77 a v RBERLTE T,

20234 1&, TDA 7 %235 L7 Open Science @
HARM 2 D # A & U T, Community-Centric Open
Science Infrastructure for Digital Humanities in the Asia-
Pacifict I L T, 78— F F— K% @ SF A E KB, B &
U BRI & Dhsg - At A 2 ia Uiz, T OHLY
HD—B L LT, SOI Asia®D BEE X >3 —1F, 12H 1
Tribhuvan University (TU) (3x73—)b+ % b= > X) 7z 3k
1L, TUTHEET N TS LB PRSI RP )
DR R1F & T DIEHIC DWW T T, SOI Asia™ X o
ST A W% EDQXSISULEBD TV 2 VIR B
Do TN RENETUDIIFEE S & ifim L72*°%

1.4 Inxignia - SOl Asia Open Badge Platform
20224EIC A& — 1 U7zSOI AsiaD¥ 7 7oy = 7 b T,
AP’/SOI Asia CEMENZB LR/ ¥ T + —<IVIZHE
TaT IR LTI LT Yy LRI L, 2D
HEROTE T Y AZEDTHF Y U 7RIS TS
NdEX3% A7 LT Uy vV ERBT 5K— 1
TA VA AT LZHFEL TV,

BhT
#1 CBR—E
No. Report Title Lead (partners) Status
CBR1 * Dynamic Network ITB (USM) 2023.8~2025.6
CBR2 * Network Management UNHAS (UB, USK, USM) 2023.12~2025.1
CBR3a * loT -Transport USM(UB,USK) 2022.12~2024.12
CBR3b * loT- Smart Agriculture USK(UB,USM,UNHAS) 2022.12~2024.6
CBR4 * Research Data Platform Keio (TBD) 2022.12~
CBR5 Inxignia Keio (USK) 2023.4~
CBR6 * REN Development Keiko (UNTL,UB) 2023.1~
CBR7 Open RAN ASTI TBD
CBR8 * NTN Keio (ASTI, USM) 2024.1~
CBR9 APIE Hands-on Network Keio (ITB, USM, UNHAS) 2024.2~
CBR10 * SARENA-PAC Keio 2023.12~

%6 https://www.soi.asia/ioetu2023/

*7  https://inxignia.soi.asia/




FRENER LIRS AF Nt VT A 2 TRk
THIA =T NI | 2N T Sy b T+ —LTH
% Inxignia *"ZBAFE L. 20224FICi, FITHEICK B\
VOVERRFET. I—PIT K BNy VOUERHRE &
FEAKEREDHINSOL Asia TOMHMNIAE > 72, 20234
WBAT Sy b7+ —LOBHZLEHEHED, TNET
SOI AsiahV5fifid” 5 APIE, EBAT7' 1125 L)k U'SOI Asia
AV R—=2 Ty T LT, 2Ny YKk UCertificate
DIEAT2IT> Tee (K5)0

& 5IZ, Open Badge 3.0 fHEH) I RHEA T, WIDEY
Oy bofE IOy 7 e EHEHEL AN S, DID/
VCIZHH ST % Tz DI FE 2 i L, Pk £ > T
FTEAHRR A U TR ARNREITD 12D DY AT Lk
BHFE L T3, 20244 %1CSOI Asia T O3E I Blh 72 i
LT3,

Fle, ZEPEL T —Z VI NAT 2 A KAt 55 E
DBRERHEIEL THF v ) 7 SARHOT E— 2175 #%
AE®. SOl Asiad R 2 =7 4 —NTOZEAEEL Y T 1 [
FaRET 05T L DM ED TS,

SOI AsiaD Al % 73— | F— K450 B ]k & o i
&t AT D BifEInxigniald LK 2 £ D E D KD
HHAZIED TV 5, SO 78 O 7z HInxignia
ConsortiumDFIL M 2024 EICHET ENB TETH 5,

APIE PROGRAM

e60O00

EBA PROGRAM

X5 Inxignia CHITE NNy V&

1.5 EBA

EBA(Evidence Based Approach) 711 = 7 k%%, 2021
MG HEOREIOTHRE Lk S, 20214 & D
APNIC Foundation®D 75§ Z 15 TSOI Asia7 ¥ = 7 + D
V77nYe 7 b LTHE#ZIT- TV %, 202341
BEER B EEMOHARENT ¢ —)U FT— 73, 73—
= RFEEMOT VT HIBIC B I BT 4 — IV T —2
WFDBRIAMEDT 4 =V R T = i LTz, £z, 42
FERF DB 2V TEBA Faculty MeetingZz Filfi U7z,

EBABEER T 1+ — IV FT—45

202342 HiC, EY5 KR (v L—37: Universiti Malaya
(UM). Universiti Sains Malaysia (USM)+ 7 >~ F % > 7:
Universitas Brawijaya (UB). Universitas Hasanuddin
(UNHAS). Universitas Syiah Kuala (USK)IChZ . BEES
BRZICTIE T 2 RKPAE-FiE Gt 122 g L U, f
AREGEART KRN BN T RRDANLNED K S
ICKEZROBA TWENZ2RT, ThZz 7Tz b o
HMOKFICESEIEEZNICDOVTERD I ZT—IC
T4 =V RT—DEfiLice COT 4 — )V FT—JT
W& HITTK: & DR 77l o, AEMNI60E A X Z 2 F)
ML Tz ik A 217> 7,

EBAKIRZ + —ILRT—2

2023 7H28H D 58 H5H O HE THRRAIRKIR T TO
T4 —=IVRT = Ef LT, EN8KRY: (N L— 7
Universiti Malaya (UM). Universiti Sains Malaysia (USM) *
A ¥ F %2 7: Universitas Brawijaya (UB). Universitas
Hasanuddin (UNHAS). Sam Ratulangi University
(UNSRAT). Universitas Syiah Kuala (USK)+ % /S — JL:
Tribhuvan University, Institute of Engineering (TU-IOE)+
7 4V ¥ University of the Philippines Diliman (UPD))
ICNA ., BEERIARACTTR S 5 RAd - B ARt 134
MBI U Tz, ZhnE 3B EEDET LTV 5 24
D R KGR DR AT B FEIR D T2 IS AT REIR AR R
IR UTe, 2, A7 4 =)V RT—2ITi3, 5% DEBA
74—V R — RO DI, TTBAELH. TU
FEIVBL ORI U, KIRET ¢ — )V BT — 7 Z 5D
feldnTz,

*8  https://eba.soi.asia/

*9  https://www.soi.asia/eba-conducts-kumamoto-fieldwork-on-disaster-management-and-recovering-efforts/
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EBAUMZ 4 —)L KT —%

20238 H19H A B28H D HFE T/ — h F— KT
& % Universiti Malaya (UM) 2D~ L — 7 I B
27 4— )V RU—UZERML, HIARY (N L—
7: Universiti Malaya (UM), -7 > F % 2 77: Universitas
Brawijaya (UB). Universitas Hasanuddin (UNHAS).
Universitas Syiah Kuala (USK))IC il %, B2 25 A K40
s S & K24 -BEARt8H NS L e, anT%e)0
TITHITORM LIRS TR T 4 —IV RTU— T Tl
EBAT 1z ADHITC & KFIC Primary Data Collection % {4
Y2 LICHENZEE, BMEZIT IV T=)LD
By DT 4 —IV FIZBWT, b rR0io g 2R,
IKEZEDT—2 72 B, 7781 L. Wik A KE
HRERICE A 2B 2Tl LTz,

EBAILBE T + —IL KD =571

2023410 I Jb gl w5 /N - R AL T o
T4 =V T =D 2RIz, BERIAI 2 —T7 L0
TV X (KeMCo) & DB TRaEt-ERiE NieAT + —)b
FT—2Zici&, BHOKRY: (Y L—7: Universiti Malaya
(UM). Universiti Sains Malaysia (USM)+ - >~ F % > 7:
Universitas Brawijaya (UB).
(UNHAS). Institute of Technology Bandung (ITB).
Universitas Syiah Kuala (USK)-
University, Institute of Engineering (TU-IOE)+ N\ F F L

Universitas Hasanuddin

% 7% — )U: Tribhuvan

Hanoi University of Science and Technology (HUST)* 7 ¢
J ¥ > University of the Philippines Diliman (UPD) I
MA BHERFICAICTRE T % 24 - BiE ARt 134 &
)8— 7+ —"7T&% HUNESCO Jakartah 51540 &h L. 5k
1 ERDAGHE & MR, MU O ERBIHE-CRh 2 22 522D
BUICDOWTERR E 2R LB & > THEE L
ERITEIC i A, R T RENE & SUERFEIC DUV T D%
237z, BAEFERICKeMCoTDRR &V 5 TEXZHD A
NBITTEAAD T E NIz,

EBA Faculty Meeting ™"
2024411723 24H ©2H M. X [ T DEBA Faculty
Meeting 72 BEHEFZARE HE F v 2RI TR L. 28

LB LT, EBBAV Y =7 RO EREHET IV E
TUY— FDEHDEETOT T LB EE, 1
JAERIOED . A2 =7« —ﬂ%b}é@ﬁ&fg Zicown
TIRIL S i LTz 2AMO#mZ@E L, BBAZV Y «
7 kOGN E HICHIEE B 5 12 DR EEE HKIG
DORENEHRE LT S%DT 72 ary T I DNT
& S N SR ORI OB & #&EF B X TEBAY 1
Yz 7 b OEFIOELHD 128 D BRI IZ KD AT T
DWVWTHETHTENTE T

SBROFE

20236 HICEE T EDITBEMD A > K2 7
74—V RT—7  BHRMTEDKET + —IV FT —
U iR, 2024 BIFNVEED HANDZIF A & /3 —
FF—REFHOT OTHIHTDT 4 — IV RT— T A\D
BEELRARFEDIREZ TE L TV, iz, 20234
ILAICHM LB ERETOFEMZH X A, 202413
EBAT' 1SS L@ S % °4# O 7 Y DRe-design,
Z U T, @a 7 2y OO AL TTE (R
G- FED) OMEHTHL Y #l A TV <, 20244 & Faculty
Meetingz Jfifi L, 5] & Hi & /S— b F—RPLHEHE LKL
M5, EBAT 4 —)V RTU— U ZEiil & UTca i a s
TS LORFICEIT B i, HOOEENSN
LT WIS LOPKIAHOREZHEE L UT, #HE
WF DT —2 > g T ORI, FHEIIRO RO R i
ZIT> TV FETH %,

1.6 Community Engagement

KE[H MoU

KR DAL BELH IR E T B 72D, 78—
bk F— K2 L DMoUZ ffifs - Hicichiki 32 7 rt X
722022 SR L TV %, 202341, 5K & fiifi L
ARF1I5RY L OMOUMME SN TV 5,

AP /SOl Asia Online Monthly Seminar

SOI Asia/AI’"'*Cld, 22 2 =7 ¢« £ARDIEMEA(L & & H
Tyl FOHE DD, 2021410H &0, i
H##KHEH IS Monthly SeminarZ Onlinelc T 5/iti L C

*10  https://www.sol.asia/eba-hokkaido-fieldwork2023/
k11 https://www.soi.asia/eba-faculty-meeting-2023/
* 12 https://www.soi.asia/ai-soi-asia-monthly-online-seminar/



W5 WL BB 2 HHeSH & igan, 2RI KB
WRRGEEMAGANTOEIF—2FEML T 5,
20234FED0nline Monthly Seminard—# 7221~ 7,

55th AI’/SOI Asia Directors Meeting (f > K& 7 I v
AIVE)

2023%E5H29H » 531H I H 7z b, AI/SOI Asia
Directors MeetingZUNECO Jakarta & #518) T, - > K %
ST IR IIVRICTHMBEL T, TP 29037 Ay
IN=IN F T TA AT A FCEL, BRFZOHF
BUGORM®L 70 Y = 7 b OO K TS HOTE
BRI BN a S N, o REHICIE, =7
VALV ARA VT TART I F ¥ —BLUHRNE
FA—=T VALV AT I T F—LDDHDNT
WMBEDTEMIC B S % Y — 2 & 3 v 7 7 STEPAN(Science
Engineering Technology & Innovation Policy Asia and
the Pacific Network) & J:f8 U 7z,

56th AI’/SOIl Asia Meeting (R L— 77 R+ )
2023FE9H19H A 521 H O3 H 8. Universiti Sains

Malaysia (USM) &I C. < L—2 7« XF I THIHE
L. AV oA vBEEGE120 D 5624083 L
oo 7TAFAE—H—
Liang Zheng Gooi - Whiteroom IC & % {0, A 25k
D%LI EHEHME NICBRII — T « » JICBHE L
TCBRCMD M A v X=X BV —F T L L
T—¥a ybirbhic, ARHTE, AIY/SOI Asiad/8—
FF =AU N—DHEERA X v T LT, FijzbRDCBR,
APIE, EBAICI5V) ZIGBNIC DL T O, BRI TG
B2 RS 3 TeH OB A IRHGER D R E Nz,

Mr. Gary Leong - Vitrox * Mr.

ALFRTOVTOFHMNI, MtiHzso &, "

N

APNIC 56 Kyoto™"°

SOI Asia and AI° were featured at the APNIC Foundation
session held on September 12 during APNIC 56, a
conference held in Kyoto, Japan, from September 13-15.
APNIC Foundation has been supporting the project since
2020 and took this opportunity to introduce its activities

in Japan. The project presented its more than 25-year-

#2 20234 FMonthly Seminar—%

No Date Topics

16 | Jan 25 Research presentation

17 | Feb22 APIE Camp final presentation

18 | Mar29 EBA Kumamoto fieldwork final presentation

19 | Apr26 CBR Update and Directors Meeting update

20 | Jun28 CBR Update

21 | Jul26 Connected! National University of East Timor (UNTL), Timor-Leste
22 | Aug30 APIE camp final presentation

23 | Sep27 EBA fieldworks final presentation (EBA Minamata 2023 and EBA UM 2023)
24 | Oct25 CBR Update

25 | Nov29 EBA fieldwork final presentation (EBA Hokkaido 2023)

26 | Dec20 CBR Update

* 5+ X F—(dDirectors Meeting& Bz o 7z /e, Fv I bizoTlz,

*13  https://sites.google.com/keio.jp/55th-AI3soi-directors/home
*14 https://www.sol.asia/publications/

*15  https://www.soi.asia/apnic-foundation-featured-soi-asia-and-ai%c2%b3-during-the-apnic-56-in-kyoto/
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long history and all the contributions it has been making
to the development of the Internet in Asia. Speakers also
glanced at the latest highlights and the vision for the
community's future (X/6).

The session started with director Keiko Okawa making a
retrospective of SOI Asia and AI° activities on capacity
building (human resources development) and Internet-
related research. With a timeline starting in 1995, when
this community started, she led the talk to the present

and future.

Achmad Husni Thamrim (Keio University), lead of AI®,
looked back to the satellite-based connectivity initiatives
in Southeast Asia led by AI° and its contribution
to Internet-related research collaboration and the

development of the Internet in the region.

The Lead of APIE, Noriatsu Kudo (Keio University),
shared how the program contributes to fostering a new
generation of talented Internet engineers who can head
up the future of the Internet. Sai Veerya Mahadevan

shared her experience as a teaching assistant and her

X6 APNIC56 I35 % SOI Asia 2 > 3 U BhIE Ok

thoughts on the program. She emphasized the safe
environment created for learners to learn, unlearn, make

mistakes, and learn from them.

Achmad Basuki (Universitas Brawijaya) explained his
involvement to the community throughout the years,
particularly the recent efforts to ARENA-PAC, which aim
to link several global research and education networks

(RENS) in the region.

Yung-Wey Chong (Universiti Sains Malaysia) introduced
Community-based research activities (CBRs) and stressed
the importance of conducting research that involves

stakeholders and brings back to the local communities.

Keiko concluded the session by emphasizing the value
of collaboration to foster a new generation of Internet

engineers and create a brighter future.

IGF in Kyoto™'°

From October 8 to 12, 2023, SOI Asia and AI®
participated in the 18th Internet Governance Forum (IGF
Kyoto 2023) held at the Kyoto International Conference
Center, Japan. The IGF is an annual meeting hosted by
the United Nations where a wide range of stakeholders

engage in dialogue on Internet governance, among

X7 IGF Village WIDE Project 7'— XA TRENIC DWW TR %
WHZ 7o 22—

*16  https://www.soi.asia/soi-asia-and-partners-featured-at-the-igf-2023-kyoto/



several other issues related to the Internet.

In the WIDE booth at the IGF Village, SOI Asia and AI®
exhibited several research and educational activities
developed and conducted in cooperation with partners
in different economies, mainly in the Asia-Pacific region.
Through videos and a globe display, the exhibition
emphasized the importance of global collaboration in

research and education networks. (X]7)

In conjunction with this exhibition, WIDE Project,
GEANT (*1) and NORDUnet (*2) co-hosted the IGF2023
Town Hall session “How Submarine Cables Enhance
Digital Collaboration.” Speakers and participants
discussed the importance of an open, robust, distributed
global Internet infrastructure and the submarine cable

strategies to support it.

(*1) GEANT is the association representing
collaboration between European National Research
and Education Networks (NRENS).

(*2) NORDUnet is an international collaboration
between the National Research and Education

Networks in the Nordic countries.

ARENA-PAC Malang *'"

On August 9, 2023, SOI Asia’s partner ARENA-PAC,
a broadband backbone network with the purpose of
research and education operated by the WIDE Project,
Universitas Brawijaya (UB) and Indonesia Research and
Education Network (IDREN), held a ceremony at UB and
Keio University connected using an 8K uncompressed
video conference to mark the operation of a 100 Gbps
high-speed network for research and education in

Indonesia.

The R&E representatives and students on both sides

witnessed the operational inauguration of ARENA-
PAC Indonesia 100 Gbps circuit with a technological
exhibition of an 8K Uncompressed Audio-Video Bi-
directional Streaming ~ 50 Gbps, between Keio
University at Hiyoshi Campus in Japan and Universitas

Brawijaya's main campus in Malang, Indonesia.

The 100 Gbps ARENA-PAC network, which connects
IDREN with UB as its gateway, is expected to
contribute significantly to future international research

collaboration in Indonesia.

Research and Educational Network (REN) O 5 /R L —
VavARY R
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2.1 CBR1 - Dynamic Network

This research consists of building a small-scale testbed
with SDN-enabled switches and several machines for
programmable network research and development as in
Figure 1 and experiments using the testbed. The testbed
is located at Institut Teknologi Bandung (ITB), Indonesia,
and AI° and SOI Asia partners will connect to this testbed
and potentially upload network configuration files and
test scenarios to be executed on this testbed. Universiti
Sains Malaysia (USM) as well as ITB have already

planned to use this testbed for their experiments.

The testbed consists of two Netberg Aurora 710
switches that are connected using 100 GbE, eight Core
i7 machines with dual 25 GbE network interfaces,
and a SDN controller and provisioning machine. The
procurement of the testbed components is underway,
and upon the installation, ITB will develop a system for
SDN control and provisioning, including a remote access
system so partners will be able to perform experiments

using this testbed.

ITB is developing a Software-defined Vehicular Network
(SDVN) using 802.11bd and it will integrate the system

ARBNAPAC
nG

Partner
Arcess

with SDN using P4. The objective is to evaluate the
performance of 802.11bd in a controlled laboratory
environment. The evaluation will use the dynamic
network testbed to understand and improve the

performance of the developed SDVN.

USM is developing a framework to detect DDoS
attacks using machine learning in SDN. The objective
is to effectively analyze real-time network traffic and
mitigate potential security threats. USM will install a
GPU machine attached to the testbed to switch and
dynamically program the switch to respond to the
attacks using machine learning models. The models
will be developed by USM the available dataset and
potentially using the dataset resulted from other works
in CBR.

2.2 (CBR2-Network Management - Real-time Malicious
TLS Traffic Detection

This research, that commenced in December 2023,

proposes a system to malicious traffic in real-time
at several AI® and SOI Asia partners: Universitas
Hasanuddin (UNHAS), Universitas Brawijaya (UB),
Universitas Syiah Kuala (USK), and University Sains

SDN Contraller &
Provisioning Machine

m;éjﬂue

naG

ézse ézse %256
CRCS

Figure 1

Labtek g

Specific Testbeds & Multi-vendar SOM Netwarks

Dynamic network testbed with currently planned experiments.



Malaysia (USM). The system monitors traffic at a

university gateway, analyzes the traffic using machine

learning to determine whether a flow is malicious or

benign, and potentially blocks the malicious flows.

This system collects the traffic as well as creates

synthetic malicious flows to create datasets that will

be shared to the public. The datasets will be used as

training data to develop the corresponding machine

learning models for detection that will also be shared to

the public.

The proposed system works as follows:

@ Capturing Network Traffic

System captures the TLS traffic with appropriate

packet filtering to reduce unnecessary packet.

We will use a network monitoring tool such as
Flowmeter to collect the flow records consisting of

raw data flow and packet.

@ Features Extraction
Proposed systems extract important features from
flow records and transform into more ML friendly.
Feature Extraction aims to reduce the number of
features in a dataset by creating new features from
the existing ones (and then discarding the original

features).

@ Light-weight ML model for classification
We will select the light-weight ML classification
model for detecting malicious TLS traffic for the
sake of reducing computation load for real time

detection. We will evaluate binary classification

——————— (=]

. Web pashboard
malicious Collector

Royter T
on premise Blocking Malicous IPs
Passive »
Optical Tap

malicious detector |

Core Switch Distributor Switch

Access Switch

Local Network

Figure 2 A malicious traffic detection system architecture. The monitoring method may differ between participating universities.
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as well as multi-class classification in terms
of accuracy, precision, recall, and fl-score.
Furthermore, performance analysis is conducted

using various machine learning classifiers.

@ Blocking the detected malicious traffic.
Once the malicious TLS traffic is detected, our
proposed system will block that traffic through
API calls to Router or Web Application Firewall
(WAF).

2.3 (CBR3a- loT-based Transport Data Collection and
Analytics Framework Using Bluetooth Proximity

Beacons

This research develops a system to track public buses
and predict the arrival time at the next bus stops, to
make it easier for the passengers to determine when
they should be at the bus stop. The buses are tracked
using BLE beacons installed on the buses and IoT
gateways are installed at the bus stops. A receiver
sends data to the cloud that a bus has arrived. The
collected data is used for training to predict the bus

arrival times.

Figure 3 shows the architecture diagram of this system.

This system can be divided into four parts:

4

BLE beacon Android phone

loT gateway
(BLE detection devices)

Sensor nodes

1. Beacon
BLE beacons are battery-powered and mounted on
all buses.

2. 10T gateway
[oT gateways, mounted at bus stops, detect the
BLE signals, process them, and send the data to the
backend using 4G.

3. Backend/cloud
The backend servers receive the data, store it, and
perform predictions.

4. Web/mobile application
This application is used by uses to view bus locations

and the predicted estimated arrival time.

The system is installed in three cities: 14 points in
Universiti Sains Malaysia (USM) campus commuter bus,
13 points in a Malang school bus line, and 20 points
in a Banda Aceh public bus line. The system uses BLE
beacons from Estimote and mounts the beacons at
a safe and non-intrusive place on the bus, such as in
Figure 4. The IoT gateway is developed as an Android
phone application, and the phone and power system
are deployed inside a container mounted at a bus stop,
such as Figure 5. The system is now under a testing

phase where users use the mobile application, as in

Figure 6.

—

v
Web application
aws
Amazon Web Services (AWS)
Cloud Tha

=)

v

Mobile application

Figure 3  Architecture diagram of IoT-based public/private bus data collection and analytics platform



2.4 (CBR3b - loT System to Classify and Predict the

Quality of Produce in Smart Agriculture

This research proposes a system to classify and predict
the quality of select produce in four areas in Southeast
Asia using computer vision and machine learning. The
produce are guava in East Java (Indonesia); chili in South
Sulawesi (Indonesia); melon, watermelon, and pineapple
in Aceh (Indonesia); and guava and pineapple in Penang

(Malaysia).

This research focuses on the produce classification
to ship the produce with the target quality to the
distributors. Produce grading is one of the time-
consuming tasks in the harvesting, and it is the last
quality control before the produce are shipped to the
market. The produce grading results determine to

which markets they are shipped to, hence precise and

Figure 5 An Android IoT gateway is deployed inside
a container box mounted on a bus stop pole
in USM.

consistent grading plays a big role in maximizing the

farmers’ revenue.

This research develops a system that includes a
conveyer belt, a scale, and cameras, and it processes
the image of each produce, classify it according to
certain grades determined by domain experts, and as

an option, mechanically separates the produce to the
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Figure 6 Bus tracker mobile application for the system
implementation in Malang.
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corresponding bins. Table 1 shows the pineapple grades

in Penang according to domain experts.

This system currently performs classifications mainly
using the major image classifiers, such as YOLO and
VGG. The image of produce for training and classification
are preprocessed to amplify its features. Figure 7 shows
some preprocessed images with their grading in the
case of chili in South Sulawesi. Meanwhile, Figure 8

shows the F1 confidence score graph for the guava

Table 1 Grades for Pineapple MD2 in Penang, Malaysia
Grade | Defect | Crown | Shape | Weight (kg)
A No 1 Barrel | > 1.5
B No 1 Barrel |1.0-1.5
C <10
Reject others

Grade A Grade B Grade

Figure 7 Preprocessed images of three chilis with different
grades for classifications.

F1-Confidence Curve

1.0

—— grade_a

grade_b
—— grade_c
—— grade_reject

\ w3l classes 0.66 at 0.469

. I \
' /
0.4 \ \

0.2 \ \

0.0
0.0 0.2 0.4 0.6 0.8 1.0
Confidence

Figure 8 F1 vs confidence curve for the classification of
guava in East Java.

classification in East Java.

The preliminary experiments are underway before each

system is put to test in the actual harvest processing.

2.5 CBR4 - Research Data Platform
This research proposes to develop high-speed and high-

capacity research data platform where all partners in
other Community Based Research (CBR) projects in AI°
and SOI Asia can store their research data as well as
perform training for the machine learning systems that
they develop. The main objectives of this project are: 1)
to provide a high speed and high-capacity system for
partners to store and perform training of their research
data as well as for data sharing for Open Science; and 2)
to prepare the AI® network infrastructure for future high

speed network research and development.

In this research, we perform research and development

in three works that are closely related to each other.

1. High-speed network infrastructure

AT® network as a network that is mainly for research
and development is planned to enable high-speed data
transfer with global REN. Such data transfer includes
uncompressed video conference, dataset mirroring,
and research data transfer for data store and machine
learning. We plan to connect AI° network to ARENA-
PAC with 100 Gbps to maximize capacity for future
networking research, while the servers will use 10 or 25

GbE interfaces.

Juniper router Mikrotik router Control Node

|1ooe | 100G | 25/1011G

Juniper 100G switch
25/10G 251106 25/10/1G|
Compute Data Store
Server Server (iR

Figure 9  AI® high-speed network infrastructure



2. Research data store

Research in AI’ and SOI Asia community use and
produce data. This system will store the data and sync
the data to cloud services provided by ARENA-PAC.
The data store may use APIs that are compatible with

popular cloud APIs such as S3 and FiWare.

3. Compute resource sharing system

Research in AI’ and SOI Asia community use compute
resources for processes such as machine learning. This
system will have many cores, large memory, and at least
one GPU with large memory. This system will be able to
handle GPU intensive process and CPU intensive process

at the same time.

This work is in the preliminary installation phase, and it

is expected to complete by the end of 2024.

2.6 CBR 6 - Deployment of UNTL Connectivity to REN

This work connects the Faculty of Engineering of

National University of Timor-Leste (UNTL) to research

and education network by deploying a new link to

ARENA-PAC
Replication Cloud

Client #4

Figure 10 Diagram of research data store system

b
!

Figure 11 Diagram of compute resource sharing system

UNTL engineering campus in Hera, which is located 12
kilometers to the east of UNTL main campus in Dili. The
main objective is to enable UNTL to participate more in

the REN community activities.

The activities in this work are: 1) connecting FECT-
UNTL with another internet connectivity; 2) connecting
FECT-UNTL to AI® network using VPN; 3) installing LAN
and Wi-Fi for REN activities; and 4) installing audio-
video equipment at the distance learning room and the

auditorium in Hera campus.

The existing internet connectivity to FECT is 10 Mbps
via the UNTL main campus with Telkomcel as the
provider. We signed a two-year contract starting June
2023 with Telkomcel to provide a 20 Mbps link to FECT.
Telkomcel deployed a new fiber optic cable to FECT for
this link.

We installed the related equipment in July 2023. FECT
is now connected to AI° then to global REN using
Wireguard (IPv4 only), as displayed in Figure 16. We
designed the connectivity to separately connect to
the commodity internet and the REN using different
VLANs and SSIDs. We used traffic shaping function on
the Mikrotik router provided by Telkomcel to prioritize

traffic related to REN activities as the link is narrow.

TELKOMCEL
INTERNET BACKBONE

st by THLEDMCEL

Figure 16 A new link to FECT-UNTL with VPN to AI® to
connect to REN



For the distance learning classes and events, we
deployed several audio-video equipment to augment the
existing equipment in FECT. The existing equipment in
FECT is designed with H.323 in mind with a dedicated
videoconferencing equipment. Therefore, the distance
learning room cannot adapt with computer-based video
conferencing becoming more mainstream starting 2020.
Figure 18 shows the audio-video diagram for computer-
based videoconferencing with a combination of the

newly installed and the existing equipment.

Distance Learning Room
SSID FECT (VLAN 1)
=, SSID FECT-REN (VLAN 20)
“= ) SSIDREN (VLAN 30)

5G108PE ;‘

EAP-225

Existing
Network EXXZ]
11101 0]

Cisco 2960 Switch

2.7 CBR 8 - Non-Terrestrial Network Development
(SARENA-PAC)

This proposal develops non-terrestrial connectivity

at several AT’ & SOI Asia partners for research and
education in disruption tolerant network, for providing
backup connectivity in the event of network disruptions
and emergency situations, as well as providing drop-in
connectivity for related activities outside the campus.

The main objectives of this project are:

1. To provide a non-terrestrial backup connectivity for

network disruptions.

Auditorium

SSID FECT (VLAN 1)
== SSID FECT-REN (VLAN 20)
=" ) SSID REN (VLAN 30)

;EIDBPE

trunk

TCEL 20M SFC

ERG05
VPN router

Figure 17 Layer 2 network diagrams showing VLANs and SSIDs to separate traffic between existing network and REN
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Figure 18 Diagram of audio-video equipment for computer-based videoconferencing in FECT-UNT



2. To provide a drop-in connectivity for research and
education activities outside the campus.
3. To research disruption tolerant network on LEO

satellite networks.

The activities in this proposal are: 1) deploying LEO
network terminals at several partner sites; 2) developing
and performing experiments on a DTN platform; and
3) developing a network emergency platform and

conducting emergency drills.

Disruption Tolerant Network system
The DTN system consists of three components:
DTN Server, DTN Edge, and Client. The DTN Edge

continuously monitor the connectivity using a very

low volume traffic to DTN Servers to understand the
disruption patterns and to determine the optimal
connectivity methods. The DTN Edge informs the Client
the optimal connectivity methods. The Client decides

how to make use of the information from DTN Edge.

Emergency Network System

The Emergency Network System (ENS) connects VPN
Edge located inside the Starlink network to a VPN
Server located in AI’ network. The ENS intermittently
disconnects and then reconnects the VPN to test the
readiness of the ENS. The VPN Edge should be able to
connect Partner Devices that are important to restore

the connectivity of partner network.

DTN Server

< === » DTN measurement & telemetry
=== DTN client report

Figure 13 Disruption Tolerant Network System

Starlink
MNAT Router

Partner
Devices

VPN Server

« === 0O0B access VPN
=l Remote access

Figure 14 Emergency Network System
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The partner network may peer with AI? via the VPN,
which may make it easier to connect to Partner Devices

in the event of a disruption on the Partner Network.

At the time of emergency, the ENS may be relocated
outdoor to provide emergency connectivity when
needed. This requires additional components such as
emergency power supply (battery or generator) and
outdoor access points. Furthermore, capacity building by

holding emergency drills are planned in this project.

2.8 CBR 10 - Development of A’ VPN POPs at ARENA-
PAC (SARENA-PAC)
This proposal develops AI*> VPN point of presences at

ARENA-PAC to enable partners have a connectivity to
resources and services provided by ARENA-PAC, such
as cloud, that are available only to ARENA-PAC. This
VPN will be used to access ARENA-PAC services as well
as for research and experiments, mainly in SRv6, traffic

engineering, and IPv6 multiprefix operations.

The activities in this project are: 1) deployment of VPN
servers at ARENA-PAC POPs; and 2) deployment of VPN

clients at partner sites.

This AI* VPN development considers these requirements:

1. All sites connect to AI® network using VPN

2. All sites connect to ARENA-PAC services using the
optimal path

3. ARENA-PAC cloud access will be provided if

connected using VPN

In addition, we should consider the situations where
there is a trouble in ARENA-PAC network and the
terrestrial links at a partner site where POP is installed

are unavailable.
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Figure 15 Emergency Network System during disaster
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Figure 12 AI’ VPN POPs are connected using VLAN



We plan to install VPN servers at the 5 ARENA-PAC
POPs that are operational as of 2024 with the following
details (Figure 12):

@ POP locations: Tokyo, Malang, Manila, Guam, and
Singapore

@ ARENA-PAC connects AI* POPs using VLANs

@ AT’ peers with ARENA-PAC at all POPs

@ ARENA-PAC advertises AI° at all POPs

@ WIDE, UB, and ASTI advertises AI” to internet and
REN

@ VPN endpoints use A’ and partners addresses

@ Partners connect to VPN via REN as much as

possible

This work is in its initial phase, where we start with
SFC and Tokyo, then connect to IDREN in Malang and
PREGINET in Manila. We expect it to be operational in
2024.
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