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Sample Network
(Prv4 = fc 1918 IPv4 gg
L‘S\.'J: Mac-&)S OS’I Ar;t:»d Lm:-’-

5 DNS64 B NAT64 81 464XLAT E8E(FE 52\ [ERHCR © sl

(=) EANE2E <% (Opening Ceremony & Plenary )

H1APRICOT = & Philip Smith ~ APNIC %&%§ Paul Wilsonak; KISTI Dr.
Hee-yoon Choi 1#--F 555G » Bl 63 M & HAS 7144 DL B AN B2 8
ik WA KISERHE T K BIHARNFEIER  HEBRAKHERT &
Tae-Jeong HerEIEl & N B2 AR G - HEHBEESKDERE LE
Al Jemin Chung#E17T " FGHIVEER-5G | HEE > M EHSGVE AR = -
RS NN

e ZE(Z Jemin Chunggsii B> HMWCA2015F3 H &R T —RITHEE
AR ¥ SGHIRR A DLAR » e# Bl EE S FhF e 5T ~ &S > ESQJMFEMNIRERT - W07
201941 H IE P wd » 5% £ flo w20 Ky 0T DUEE & 17 Bl B i 2 1 30 8 mE /D A 28
 THETSGHYZRERE R LU 7 N H il P ma s E ik m il - EAX0H
s > TR ERSGIVEENE - FEEM - BIBBIENE > Eht - IEEE
EH G OEANEMEAH - M5GHER B A IE(H 2£ % 20Gbps ~ 4%
B EEPEHEA100Mbps ~ 3EFHZERCR ~ 4988 L 1ms ~ B E) 2T 500km/h
A pE A IR R Fy4G LTERY 1006 ~ 8 49 %5 5 1 7 2 B 1005 {[d 28 B R 5 5
Br4RE S 1 J7 2 R 10Mbps%E - 2B 34 » Ay Bl s 2L S B v A (H R 14 - 58
FACERIALE R AW » SGHEAITEIEE TS > ERHNAHE - HFE TR -
fiE AR T BE 38 A= HU PR BRI 28 » 40 ¢ 98 B B (5 7 3. 5SGHZzH {5 100MHzHY 45
H > DL£53.08Gbps ~ UL £300Mbps » [ £ 28 GHzE 15:800MHziYHE & » 5%
DT EF A EE A E S FE(T20G bpslE{E it & (peak throughput) ~ E2E (End to
End)13ms (2 4338 | ms--{ 66 A6 72 << ms-+ & 4 73 | ms-+Appit (7] 28 L 42
10ms) 7 AL F R 0] FE 57 ~ [H R R HE Y S 4R 2 S 0] DUERTE -
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5G requirements

Peak Data Rate [Gbps] User Experienced Data Rate [Mbps]

Area Traffic Capacity [Mbpsfm?]

Connection Density [#/km?]

100x 500
Network Energy Efficiency Mobility [km/h]

6 T—RBER(EIRG 5G 814G LTE 2B EELEr [ERIACE @ 35 i)

() APNIC &1E:w3E ( APNIC Cooperation SIG )

Cooperation SIG ( Special Interest Groups ) & —{E#2 AL & > 55 m 44 14 4
PERIREHYGRIE - AL ECR AR AR 6 o i3 L i RE B APNICHL B Al
HEH > WP R BRI A A B AR 4% - EAS Bk AT

KGR Gk HDr. Govind#&E(E L JE > H BWHE T —/@ay £ (chair
) B HHAXEE N - BIERE TWNICT BI#i{T &4 5 (Joy Chan) ; £
R EHR T HIREI TWNICT &I #{T & &% K Cooperation SIG
RS

ok B E TN (HE 2 AHEA 3K 0 i L5 Dr. Govind{ERf5 51 &

 REBHEE SRR L B N EE R MRS - BlEEAE T T A KR
ENABEHANS > Wt - BUA > KB % o MRS EILE
DERF o AR T > DABHIME ~ 2R EEEEA - v 5 i HAZRET
AR o RIS AT HY E RS N A (B R LB E - R UIR
Hi - EEHEEMEAS -

TG #E— AR - B RS W PR A R L FERGISP ~ +h A L Ag FIHE &R 5|

ZRRENTEFTUGEH P EBNYE - fREELEE 2R BERE
HANBAEEELEMET - HEFR TENEREFE - —J7H » S
HEMELMEEE & AP ARSRIER EE - 55— BUSFIHUAERER]
FF RS Bl AR RF W EE R EHRBNIFEAANE - FEiEEE
EPFEMTEFEOANE ? LN AT E T - @8 2 AU HE - BeR
T ELEAE ? B WVATE S TR B A FAH R S UG - NA AR
B FIARTRKIAP ~ IRBHEER - £iln - Q5118 R BRI E & 1E K
A~ EbmrVEEL - Fift BRI E - i > FiHE—DAY A
TEMZEBOHEE - )~ &1F > HAlC 8K 20 B 2= 546 N A #
THEE -

BrE > F 47 A3 55 Sanima Bank Ltd/) 5] Bikram Shrestha ~ JPNIC Japan
Network Information Center Akinori Maemura( gijff E4 )~ Fiber@Home
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] Chief Strategic Officer Mr Sumon Ahmed Sabir - ICANN APRALO ¥ J§
Satish Babuiift A T B EHR T3 o WAE P 2 & EsdEEi o= ¢

1~ 2018 FEHAB AR E 4 T U L& 2 ( What happened with Content
Blocking in Japan in 2018?)

KI5 X HBIPNIC Japan Network Information Center Akinori Maemura(Hij
B ETHE - RERIHEF Mangalt H A — B DURIR Z 8 BIEZE L
FAN - ZBEATCSEEFAEEZEFEH CIRHEREE - 7220174 > — @ A% E
FR 48 Ih Kt U AE 98 AT Manga-Mura” o 549Uk B 5 _F RS E AT
aik 2E FE A ROAE B K IIR R o B8 | R RS - 2 DURE T KREWH A E
BEEMESA  HEARILTEENANESER ZHEENHE - BEERAGLEEY
M H e » Z54F 0 20184 4H 13H » H AR BB A E B NS EE 1A
» BT — 1 R E BY B 35 /N4H Task force » $F 5 AT Ry #E 1T By BA DU H Y 2
il FE B 5T A o AR AL & aw BY 28 H 12 HE/NEI R RS 4w - 2o
TrRERIAN X ENEEEE:
® 201844 H 13 H

H A #e4guhJapan Times websitefi 2 H ABUR DL B T4 i M g8 £ 84
JEEEE K EIE= 4 (Japan calls for 'emergency measure' blocking access to
websites that pirate manga and anime)
https://www.japantimes.co.jp/news/2018/04/13/national/japan-calls-emergency
-measure-blocking-access-websites-pirate-manga-anime/#.XH3nxSIzacM - A
ME HBET THEIEEERg R E T =45 > AT -

(1) $t¥EERSE - 8g- - F BT RIS S 1 -

(2) H =1{E R FH KAV E RAENE - B A4 ps B2 E T 8h % 2 te g uh £ 55

= E NEE -

(3) HfEZR ISP [KJE A BT B2 0K ¥ 35 R AR b E A R By S - P s e o 2 A e

W A ERFE ST YA B HM HAN G FERNEEFFEENZE -
RUETIG 225K ISP ¥ 5 iR AU N A ET 85 » FHEFIER AR ILE -
® 20184 6 H22 H

A A P R0 8 7 A B IS AR B B sl - e EIZ B G TR EY " R
vk Kz 4 b B & /N4H | (Task force on the counter-measures for piracy sites
on the internet) > ¥ B ELHE H W (L& L © BB E K2y NakamuraZ #%7
F1Jun MuraiZ#5 - ke H A6 2K H A5 S A PR 4B 8 = (B FEEE ) 5 SR
B hRE R RS 5 MUK BB R o BRI Z2HERE - &
 BAEBCRIVAZEHE AL - FE/NAEE A NI B P OR & i 2 1 RIS
iEE IR EEHTENG R - EARGHE N TS FEIEE AR E
B - Pt A B g &% i 8% # o B O£ LT 49 Uk
http://www.kantei.go.jp/jp/singi/titeki2/ o

MEEANBEAERIIBEE/NERECHER > NELCEEEE2018E &
EEGIHNERIDEHBANSE#H > HHREKEREBAETRET @ EE/N
HENEREREANSEHBEOFE MG LR > Zg® LW-RES & - H
MR AR G o ik 0 TEHE/\Rg&HR L > AARKEREILZE  EEE
HEZEHRE - M AMET Talm  FNETHwRES 7 HERBEKEXHA
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R {6 g 5 ok 25 8 [) B S 3P N S 8 PRI PRI A T o R ENURE (5] ) 25 5 B8 o TR 62
LIALE - EMRE NS E S EESE N R EEVER -
% > sEE AT WA A E 8 - AT ZBHESRE -
® H(S{r% secrecy of communications : {fHACAH AR IREBENE » K
b2 — HANEES 21 k- 55— HE B[S B 3EES 4 {6 Telecommunications

Business Act, article 4 - JH{SHA & —THEMEHIREE - (H—(1E 50T H R8T

I Akimichi 7 APNIC blog 33 T H CAVER: » BEWEIVERNERE -

HHUH PImE4Es 3R NS BE SRS » BIEE IP SR E R

UH - #EARIE (R ANES - (H A VUBEI My T A R R R IR S A A

W

(1) FyiERRIEEMNREEIT Ry o

(2) 2R E R E A DM -

(3) AEEMEM AT DI B ILE R E -

(4) AEEZ Bl EE AT SR EL - fl > BRARASH
EREBEEREINIP I EE - BHER THEEINE  HESE
HEGETRIT  KEEBHEAZEEENN - FTLERGE
BIfE & AR T B E I -

B HR HEE S H & child porn case > HFIE H A HY 4 415
FEKHEEEOBEALETANSE#E o ARFETHET T RENERS
FEEFLT > RECHEEENEEGEEREENIEEESRE - &
WEE > AR LR HERETER TN AR H
SR ZEAVEL - FTEEIT ABAE EIEENE -

® [RTEIHIN  HAMEII G TTE | BEREELEFRAEZFREN AL

BT T RES G 0 ST IR SR RS T EERET > B0 - hnsREdEmg

HIPREE & (data right protection mechanism)~ #f B& &7 AN AV E I  IEEHE

2 TEANE ~ BRI EAER - FRHKIEAIRS leech sites ~ MBS NE ~

FREEK ~ fifiFR CDN NZ ~ s Al R8s T IS i gt ~ 8 %& = ~ H ISP

TEETEHSE
Multiple approaches

Reinforce DRM

Promote the distribution of

legitimate content Longer term solution

Moral education

Now on the way

Outlaw downloading Not yet (another problem)
Suppress search result not enough to be effective Getting more effective
Address Leech sites Difficult to define the leech On the way to define

Suppress ads Not enough to be effective action being taken

CDN doesn't disclose the

- CDN does
content origin

Removal request

Should be done at the

Takedown at CDN CDN doesn't take it down o
origin

Difficult to enforce on those

Identify and enforce g o

Filtering at the client Not enough to be effective Already enforceable
Blocking at ISP The only effective means many other ways

&7 1E ~ K7 EEEREROTANEZE  [BERAOR © ERER]

14



- WEMEE : Rt g/BUaRERET 7% ? (Content blocking and

filtering: A Technical approach to solve Socio/Political Issue? )

K35 X Fiber@Home /Y 5| Chief Strategic Officer Mr Sumon Ahmed
SabirfE (L3 ¥ - S EHH - MEERK AL TTHB AN ER TH  RES
Hlh — L IEE SRS AR VER S RIS EBUS & 2N EES > Bk —TEE
PERYPREL o R R/ D IRES I H A E SRR EN 2 BIE  SF 2K
ERBUAEIREANESE#H - R avReE > B EE R kA RATEE
o PN ESSH L O] BE 2 R 35 1 5] it 08 B T A b DI R b ok 58 49 ik 5B DAVE
SHERBEEEBHRF ENBIEE#H o — L ZK D filtering mechanism 7 i &
HEHZENBE - IUEE @ St BB~ — SR B KN A RIE
HYELFERG B R E N A - MIFE B Ay R -

P B TR L2017 23K Facebook [H By N A RE AL ET 73 A » RT3 EIZR
r Ry L HH - BV RHIE > WERBH20164F 22201 848 Z 3K B8 B 49 in5 2 4
&% 2 BZF BEE > SEH#EREMEGoogle 2018 FA AR S » SR
B BN R L 2K 0 55K Googleid JEF © N o J2 557 BH AF 52 i Bz
{E Ry Pk T -
® RHEMPEAREHIE N TEESHEENERGEET HAEZERK) -
® ARE A 8 Ak 5 AL E v TR ST BUN a2 PH IR R E NS UK 2 BOK R

jj o

PR IP {i & - APP ID~URL Z (i FHAE R MR/ N AV E R & N A FHY -
) P B B (8 N BB A R RER] - HATE A &% -
PH1EFF e N 2% E 7 B IR 5 k888 B BH 10 8 1] (280 22 1y 22 {8l AR %5 -
W& o BT R~ A R - FE - eREIENIF S M R B R/t
By E ) - U 5 U S E A T 98 T AR - 2 1T 18 BE BT N 25 RH 1 A
B 1% 0 o H e AN S £ 82 7] & T8 AR B R ~ ISPIREBUN 2 K5
prefixesi# & 2 URL ~ DPI(Deep packet inspection) filtering<s EH A 75 = - H
DPIeg i pig oAt f RE - PR By E5 880 — 8 A 25 7] B 280 1y 5 288 1) AL 32 1A 2 e ol Y
{E4gn5 - HDPItL & 2 0BRSS AFE o 55 4a PR 48 B HY 23 8 Al 5 $ 1 = 5w B
FH B Ry R BV RE G > 1 B on B0 22 ISPH& 5 B BRE Y DPIES 4 22 K it f2 it F 49
M B M > SR E TR BB SH R B N At T A 8 BT O R 1 Bk E 2R 0 [
 ERM A ET TR S T » S HIEFEEFA R > B RERRIK AT -
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Content Blocking Request to Facebook [H2 - 2017]

Country Count
Turkey 3,832
Mexico 2,280
India 1,914
Germany 1,893
Brazil 1,137
Italy 535
Israel 487
France 354

Pakistan 301 Ptps:iransparency facsbook com/

[E 8 20174 % K FacebookBHET N A X E&tat  [ERIACR © 588 i #z]

Content Blocking Request to Google

I National security [l Defamation Privacy and security [l Drug abuse 1/2p

20,000

15,000

10,000

5,000

0
Jan 01,2010 Jan 01,2012 Jan 01,2014 Jan 01,2016 Jan01,

2018
Sniirre- httne-/lfransnarenrvrennrt nnnnle cnm

&9 Googlesr#T20184E[HET N A 2 LH RN [ERIAR © 58 & ]

3- NETHET - AFEB%EE (Content Blocking: End-user Perspectives )

AR5 REHICANN APRALO T Satish BabulE (L% » J=57 HHER BH H B
NATREFRZE iR EIE » 85 - IR ~ 28 - EPUAHFIEZE - FFEZE
LR RS -

PREB N IR GG EBIE i 0 REUSAEEEREE N AT S
FHFERK ((tg o Bua > &% rE%E%E) > HmAIEKREAFTAREHEE
AR > HE LI ARET 2GS Fi - 25 I HE RS 75 T BB 2 B
B RS - EENEEEAS - BEHERMER et AIEN 2R
R r RS > AT Bk B 4S - WIS FPoRER 5w B HFIREFL
MRS ERE > MEBUTERER VAR EEBl A RFNESE g R EH
FNNAZ/IEEAANE - Bt W ZE R EZEHRMIEANE ~ A0 E=ER
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SCEEF P~ R A S 7 P 1k E A O DA s e AT A b R /R o i R

M2 Bl R ERS ~ T EBUF R ~ BA ~ e A il 252 a5 HY A & ] B

St SIS H B A DU S

® [HETAEAE ST 2 H T R IR HY -

o {ER— MBS HETNEERS I ®RERAREMH -

o TR LEgiREMEEMNZ &/ EMME - 45 HIRAER IR At ER T
REHE -

o HNERKHFIME  AERAET ZHFEERMENHE -

® X EEUM B A R RHERT N E BURE - Bt N REBUR ZHE e (=0

(H) EXMEEEEHE (APOPS 1)

APOPS ( Asia Pacific Operators Forum) 2 —{Ef£ 75 APNICE % - #2
7 B R ESREEEEE AT A SN GmE  BREETE
SAMHE > EEZERESERTE - BEEBNE S EMNE - KGR
AT 2 E ISR > S#EEERFEROT
1~ LinkedIn ¥ IPv6 E{5E (IPv6 at LinkedIn )

ARIGR HEE L FE4g rELinkedIn/y 5] Franck Martinf& (15 » B A%
NFIE2012FE DA% » —H IR L FFIPv6 &8 » E & E T8 45k
» RB L > WERBHZ A EESER SFHE KN E > CHZHIER
i > RAER A A B R IPve IR 8 > R{ER NN 4R AR 7 > H
AT L& B AR B 8 R N B4R RS - 20 - = > BB oL HEZTEE
Hh 5 E A R IPV6 o H IR E R E » FA[fHERIPv4 » 2B H H A% A E]
R PREL » R EY 2 R AT ¢
® [(BEEFANHGE -

BRI EFEESE -
AESEEHCESR IPv6 -
EHEEEEHEAER -
e TARAN I A S 4rE TAZAD -
® E1r AAAA B -

2~ R E (B (What ‘s the time ? )

AR HEAPNIC 5 FUEF Geoff Hustondfs (£ » 7K = 5
5B A AR R B %S (T B ) B G T it 91
2 LR YRR BT SIS DAAERS  HIER T 4 IERE OB S T 5
PR
o EMATHHGIEN N E O SRS - DTSRRI R

HIER T > G ERE -

o MBI EH B PO EONE - AR SRR

BTARSHIAE FE TS » EIBRS 092 T B A -

B e GRS S SR 1 - R DUR AR IR RS R RUAEBE ES T (NTP) -
55 5 0 SRR ST NP OS5 - PR P - % B B
TR S o T B BT SO o AT RIS 2 hRE - BN TP
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AT DUAE fa] g 2 AR AR I ] B 15 00 2 S FD TN 4S8 25 Ui by 88 132 480 0l o DR 2R
T 1 R A P e B ] SR b 1 2 R

~ B H
(—) APNIC BIR T BH48 3 i S E M (APNIC NIR SIG)

NIR ( National Internet Registries ) SIGE & 5 5187 Z X FH4HME4
PEEL I AERE 2 B - BURMAEY > DR ESEBEEN - S fitsfsn K
APNICHAEH g [l H B & S F -

REFFHAHCNNIC ZHEKH Zhen YuiE (£ L5 BB AR 2N E#E
» FEE R HIEE (TWNIC) ~ 2] K[E(CNNIC) -~ #pg (VNNIC) -~ EH]
& (IRINN) ~ HA (JPNIC) -~ &&EE (KRNIC) KEIE (IDNIC) ZFHEHZ
MRS SRS E N HE AN EEERSE > TEeEEgaENREE
&~ 1P / ASHPBLIBIE ~ HERHERIIET = K EIPvotfEEN B » IR EHNE &
Z B IE K i e o T -

1~ FE (TWNIC)

WETWNICAH £ Z 64 TREAFEER > ERHETWNICHRFIIPE BA
2465 » R EF20184EIPVAfT B 4y o B 3 5k 5 2 132,190 /24s » IPv6fir B 43 i
F 22,455 /32s > [ TWNICK %811y & & & C /&5 H S IPveli il - 7£2018
FTWNICE B FIRPKIAR % > W 22X B4k - HATIPv6H FE #2017
R F50.46% - EFFE31.89% » HAPEHAEI (F£201942 A 13H 4R ET)
» KRR TNEFFE BB IPVOE T 4R > N B GEEE E S T IS RWIPVOE %
APNICZ 81 N\ JR1E S i85 TR AE #f H RPKIAR 75 - o 4 PR 4% 42 2= L [H]

3577 -
140, 000 131,30831,32931,3733L J#Lﬂgr}lﬁp'l‘%z;IgU
120,000 115e3

100,000

80,000

60,000
40,000 4

20,000 +

e

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Unit: /24

[E 10 20184E K BUIPVAL BT ECIFIE  [ERIARE © 58 & R
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Unit: /32

3,000

2455
2,500 2307 2307 2308 2315 2318 2325 2333 2342 2344 2344 2347

Il

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

[E 11 20184E K EUIPVOr BT ECIFIY  [ERIAE © 58 & ]

RPKI Component Elements and Interactions
Public Access Internal Boundary

Signi RPKI
' APN'CJ e e
rsync CA

repositor

Rsync APNIC Registry

access y DB
Router ; . :
bc:/u;:;yrt Signing RPKI i
323 ( 3) Engine DB |
Validator |
1Pv4,
IPv6,
i (2) ASN, TWNIC

access

TWNIC B - Regisay
| WIVISIEAE | Member ID, 1Pv4, IPvB, ASN e

& 12 TWNICZ RPKIfR #2804 [FRAC © 5 i ¥

2~ FEAEE(CNNIC)

EPjilF‘E CNNIC f4H Yuedong Zhang ({FR#5E » JEafitHH RIS FH = Fy
80,200 & ~ }2iER By 57.7% » M{TEN4AERSH F 7.88 (& Eél%lﬁ%ﬁﬁ)ﬁéﬁim 98.39% » &%
D) 2018 f;z 12 H > CNNIC IP & 27 1,395 % ~ IPv4 {iIr &5t B 331,090 /24s > IPv6
LB K 16,048 /32s > HREAFESE 106 45 11 HEA AFIBIERE IPv6 IR TE)ET
£ (2018-2025) » THETH 2025 FEA= 0 AVAERS I8 M &tk it 52 SR E] IPv6 -
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CNNIC IPv6 Deployment in China

TEERMS G

B IPv6 National Action Plan, issued by Chinese government in Nov 26", 2017

= IPv6 users 200 million

= Top 50 commercial website, main government website, DNS, super large IDCs, Top
5 CDN, network equipment and terminals support IPv6 )

 |Pv6 users 500 million il

= Not use private IPv4 addresses for new customers and businesses
« Top 100 commercial website, |DCs, Top 10 CDN, Top 10 Cloud-PAAS support IPv6

* Networks, Applications, terminals fully support IPv6
* Finish the transition to IPv6

1083
13 I RPERE IPve IS TEETE  [ERHCH « AR

3~ j#rg (VNNIC)

#Ed VNNIC {4 Oanh Nguyen f§%; » ZE585HEL APNIC ~ JPNIC ~ KISA Z5i%f%
HIBEEE » Wak BHZE Bt 7t IPv6 HEfE - VNNIC NMEEBZLIGHTE & - WL 2017
ERRITEZR/NE - FEBUN B P TTE  F R B (G E R O I AKEB) T > THET 2019 4F
RERFETREFIERY - 884012 2019 422 H 20 H » VNNIC IP & &4 382 5% ~ ASN %
FCHR 2 306 % - HAT[EA IPv6e P 33.74% » {E R F iR HEREE — > 72 APNIC
HEHEAES 3 > (PR -

IPv6 deployment plan during the last phase

ISP Government Agencies

* Research and deploy IPv6.

* Requesting Internet Supply Providers to provide
IPv6 services.

* [Pv6 ready logo for website “.gov.vn”

* Providing IPv6 to fixed broadband customers.
+ IPv6 ready logo for Website.

Hosting IDC: Registrars

* Providing Hosting IDC services supporting * Supporting IPv6 for “.vn” hosting and registration

1Pv4/IPv6 services
Mobile Operator (TP mcmbers:
* Prorviding IPviifor di5 LT,E' B Registering IPv6 for researching and deploying
« IPv6 ready logo for website. IPv6.
- |Smartphone vendors:
|*Making their content available over both IPv4 and « Dealing with the firmware that could be IPvé
IPv6. :
le.
«Joining VNIPV6TF Jpayps i

www.vnnic.vn

,’4
K

MINISTRY OF INFORMATION AND COMUNICATIONS.
VIETNAM INTERNET NETWORK INFORMATION CENTER

14 j#pg N —PEELEE IPvo 5t [ERIARE © &)

4 ~ FIfE (IRINN)

E[JJZ IRINN (Indian Registry for Internet Names and Numbers ) {(XFERGHfEH @ %
Efiism IPv4 ~ IPv6 B ASN HUKECHIS 2 E FFARUEES - BAT 1Pv4 LB
10,839,040 ~ IPv6 i & 47HC 5.3 {&/ 56 ~ ASN #ZHC 1713 » 1£ IRINN & 51 » 2189 FZ€r
S{EFREY IPv4 ~ IPv4 B IPv6 th1575 481 52 ~ HREUIPV6O {£ 2 5%
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IPv4 Allocation Status IPvé Allocation Status |

2000 . 2674

2600 + 22717

2000 ¢ |
1000 744 ’

1500 J I
500 g 410% o @ e
-2 - -
o L=

Feb. 13 Feb. 14 Feb.15 Feb.16 Feb.17 Feb.18 Feb.19

1379

06| 106 |

B 1 H |

Feb.13 Feb.14 Feb.15 Feb.16 Feb.17 Feb.18 Feb. 19

! L ao0 47
-

15 IRINN IP 7t FCENR T [BRIECH © S ]

5~ HZA (JPNIC)

H 4 JPNIC {4 Hiroki Kawabata & » g5E R0 [ IPv4 FRIGEHZE /N | $2

T P25 I TRl = 85 - JPNIC Jit 2018/9/16 % 2019/2/15 gt IERAr N & (i

fﬁ&%ﬁi?ﬁﬁwﬁ) WEfE - RPKI#HE ~ Open Policy Meeting S5 G 7 S5l

ﬁﬂﬁM  FEEEEITELE %Ziﬁﬁuﬁbﬂ: » JPNIC IP & 54 439 %2 ~ 4841 69 (HE&EH

?’d;ﬁ;ﬁ%%ﬂ 257 {[# ROA - Tii{#H IPv6 A= 38.1% ~ {FH IPvd FHFH 3.7% » &F

63 %Y IP Fi BULE] IPv6 7L KA 351 4 IPv4 §EHAZE I K2 7 {4 ASN FEHAZEH - IPv4
FlER2Z /T Fy 25% ©

IPv6 distribution
7000 P 2
- 250 8
S 6000 3
& 2
5 200 % _
§ 5000 e £
E“ 4000 150 E £
s £
a2 c
§ 3000 2=
2 100 g
=
= 2000 E
™ o
d s0 E
1000 o
e
0 0
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
(=] o (=] =] Qo o o 2 © © © © o 9 o
0 o ~ -] 8 =3 - ~N 1] 4 1 O ~N @ O
=3 (=3 (=] 8 0 H=H =W e = e e e e e e
aaaaaaaaaaaaaaa
NNNNNNNNNNNNNNN
| e Total IPv6 allocations by JPNIC = 7,251 */32

e 63% of IP member have already received
IPv6 allocations.

5 There are 145*/48 portable assignments.

NIC Copyright © 2019 Japan Network Information Center 12

16 JPNIC IPve 7yECZ 1B [BRIACA © S ]

6~ B&E (KRNIC)

#E ] KRNIC (LFEfE#fsH > HET KRNIC IP & B4 271 ZZ-ASN g EH 680 % >
Z 2018 £ KRNIC EL43fE IPv4 18 112,397,056 {F ~ IPv6 i1 B4 HC %2 5,253 /325
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ASN #ZHC 1,005 » #25 R ARAGR EH I WHOIS HEHE T ~ #E(f RDPA i ~ 44
PR AL UL E B 2 Z BHALESE ~ 1 ~ RAEFI2 T IPv6 st EEHH. -

r XKISA
IPv6

I Asof 2018, KRNIC holds 5,253(/32) of IPv6
-1(/32) IPv6 allocated from APNIC in 2018

IPv6(/32) 5,252 5,252 5,253 (+1)

5,000
3,000
2,000
1,000

o

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2016 2017 20 E

& 17 KRNIC IPvé Sy 215 BRI - uﬁ%ﬁ-ﬁiﬁ]

7~ HIJ& (IDNIC)

IDNIC ({FE0 HZ B4 PR 4 e R0 - 484512 2019 4£ 2 H IDNICIP & BFH
1,590 5% » Hi KRR A ZE B & LAY S 52% - ATHARE M 2 G0t e - sEE
¥5H#% B Open-IX( Open-Internet Exchange Point ) 5z IIX( Indonesia Internet Exchange )
2 {EERFSACHR AL  RUBsaRBs 3B > FrPA X HATA 11 {EXCHARS - HFFEMEES TR K
magEE g o 5 R bR it A & IPv6 HYAIE » IDNIC T EIE & i SR mH R 2 S 3l 45 -

IDNIC Improvement [ZEg

® CA Server (April 2019)

=E4A in myIDNIC (June 2019)

® Open RPKI Validator in
IRICEIgEINEYCe g Elglels (July 2019)

I8 IDNIC RAGTE  [ERACR « shE iR
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() DNS #{E (DNS Operations)

REZ i DZCRD Networks Ltd 71l % Muhammad Moinur Rahman #&{+ 3
JiE B P dRE AT DNS fRIS A4 F ik as (S£5E © root name server ) 7 HY 2 SEAT H RijERE
AGERHARZ ZRERAE 1997 4 (BEZEAR % 22 A ) (21EE 2 T RRRE - Bitam T
% DNS Mg E ik as 220 S e 2 BERES ) EHa— (R B H R B PR
Eifam T RS E RS BENEE - BEE TRl ~ SOBFMIBUaRkE: - I EEiE g
ICANN f2 tHIRARFSHYMTRERL © hyperlocal » Ryig SpiZHe (It |42 EEH -

55 APNIC HJFFFE252 Geoff Huston 5B H AT AR EINAE SR E R E I ~ 734
BLEHAL > DNS 458 ZFARNDRFERY - IR ERUELFIRE £ - [H¥ DNS fiiiiE
TEREA DN > W ZIEBREUE RRFE i AR U AR AT B AL Pres » JREREH H Al Ryri
DNS [ERLFTHYES T » Bf% > HH ICANN 54k TiZHT Edward Lewis 452 » 7725+
DNS &R} 225 5514 DNSSEC H 4 Root Zone HYIEEfE S48 (Key Signing Key
KSK) B[IRF&EH » PR [olgEE] H A Fy 1k - P AvaEnZaEl -

(=) 48k g# 1 [&iK{L (Peering and Interconnection I : Regional )

AR5 E i Equinix 2\ E]AY Raphael Ho 3&E(F F [ » i /148 Asia Peering Forum
%% peering tHEEEBIFIE % - AIET 4 (LBEFIRFETHBIEEER > &&IFefta
gE LEETEEEE) > T
1~ FEIEZE IX BYEEER ( Challenges in Operating IX in India)

HEFEACH IS Extreme ££[E[Y Raunak Maheshwari » {1 BH5ZEHZEAYER » IX X EH
— A FSHEEPREL » 55 ASN HFR 2 ~ BGP AlEkA 8 (FIps IX /isEE = A Al
B Prefix fefit4n GHFE ) ~ ABRMEIS A E ~ # IX hIrtE A EE - (HHEIR & -
Extreme IX A& fEgs S0V PkEk - EFrERET -

2~ AS15169 4 ERER I HEE ( AS15169 changes to route filtering )

FEERE Google Y H H4EHH Seiichi Kawamura o1 > AIFEEE FH 5 hijack )
FERRaH RS IS RN E 2 R H 45 Bk B > Google i H 2019 FFHAAEIHE A peering 4ESER
HUEZ % HY BGP announcements #8 &5 - 7 55 B1H peering ZEFFERC & H IR & -

3 - IXP introduction (IXP 4}48)

S5 APIX /5 Katsuyasu Toyama » ELARSHE S B E /42 APIX b S 2k ke
IX 47 ~ A\ EIFFLEN ~ /- BEBERFE ~ ASN B ~ A0TSR ~ A IERSEHIRES - e
RS BB FREIPEEEH TWIX RE /788 TPIX EAHE S -
IMERSHRE R -

4 ~ FEETHRIAY SR 2 -2 NPIX &4 (Unpredictable Traffic Bursts at npIX

)

SRR E e HE NPIX #Y Rupesh Shrestha » ELf5# 1148 NPIX A 2 ([ sites » H
PR RGN By SGBites/sec » {HAE 2018 £ 6 H{nRFAIE Ky 3G « s ool TSR
e BREEHARAT AT 2 2 a5 & - 2018 4 6 H 14 H bilfs: K SRS s EITHEARY 6G -
Z O R EE ST (HEEFERIUE - 6 H 22 HRVZSEFTEHIAY 15G - [Nt
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2P OVER AR I E RS B R SRR - s8R > BRI e EE
BEE FNEREER s KK E S 326 0 & PEFERERY 10 £ - {7 = NPIX M 2
B2 ERKE o RIS > EARBEE T EKETRMMIERSETEKE - LH OTT
EERMOHEE S EER > B E T BB S B E I N A B E
;E o
5 g A BiEE) (Operators introducing their network and peering
policy)

ARt R e B GFE I E T A ST > I 6 XA E LETH > EiERK

Bl EEaf > HHE L FENHZAE -

() FAiriAd &= ( Technology )

AREEZH JPIX Masataka Mawatari #&(F E & > 1457 B IPv6 2\ 5] Jordi Palet 57
HA BRI /e SRS AR 4 EE R E0E IPV6 T RRAY 12 {E2P B~ NSRC /2 F] Jonathan Brewer
& T AR YR EE R 2R EEI 48RS -LoRaWAN | k2 APNIC S8R 48RS 73 Hll Warren
Finch D\ " QR MSHYAE - BmifiE B N mi | Rl BT 0= Ml T -

1~ BRI SEAEEREAERE T ERE IPv6 FTRRHY 12 fEXPER (12 steps for IPv6

deployment in governments and enterprises )

IPv6 /25| Jordi Palet HA » BRI ZE4ERE 7575 R nY T 2 HUAURGRE - HAT IPv6
B 1Pv4 3% Ky 3477505 =& > Dual Stack ~ Tunnels J7 Translation » {7 e RO (B
FEAEPSAT AR R IPVO FTRR Y 12 (EDEE > 40°F -

® [ {534 (Get Training)

7317 H0 % PR B& (Create a Deployment Strategy)

H{#5 DNS ##1(Get Control of the DNS)

% &= {# i BGP(Consider Using BGP)

HE =4k 5T & (Develop an Addressing Plan)

EH H C Y49 % & JF (Obtain your own Internet Resources)
{55 F 1P fir 1% ¥ (Use an IPAM)

47 BC F1 28 45 3 31k (Assign and Audit Addresses)

TEsE IPv6 2 1% (Verify IPv6 Support)

Mk Apps/Services FY 5225 (Test Impact on Apps/Services)
T = HA 4% (Create a Long-Term Network)

e 3 TTCEB EER M » &P 2 ) iERY 5 4J(Check Contracts with
3rd parties)

24



Dual-Stack with BGP

he IPv6 Company -»

19 BGP i FHEEHEE: Z A0 BRI © SE ]

2 ~ HRYIEBERED R EIRAEER-LoRaWAN (LoRaWAN, a Low Power Wide Area
Network for the Internet of Things )

NSRC /A E] Jonathan Brewer $1 4% 48 & pHbe (LRl /43— FE A AP BRI
T EIRAE RS -LoRaWAN > iz B LoRa BRI ~ B4 s o/ D8 e fimas
B r — > EREABNYIREERE - B3 AEERE - (RTiFEmRET - FHEFR
B (FE4EIREN p2p ) B AR E L 1bit~kbit & J&—ERI A A - R EAAE > 1
LoRaWAN 42L& T 4% ~ FoE - NSRS EIIRES) A (al Ak 23 TU(EER
oy HAERR AR DU B O B - B SRR AE B R AR Y TR O A RE (e AR 2SR -
H DU A R A T > BE EER Y 0.3 kbps & 50 kbps 0 {# 4 LoRa BT
HEZEINERSENEDN ToT 4888 - 552500 LoRaWAN (i Z SEREEUNE
433MHz F; 863-870MHz ~ H1[&] 470-510MHz F; 779-787MHz ~ 4751 865-867MHz -
[ 902-928MHz -

LoRaWAN: Gateway

0 | UNIVERSITY OF OREGON NSRC

20 A EfEH LoRaWAN #7i.2 i85 (Gateway) [ERIACRE © 5 ]
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LoRaWAN Ecosystem: Things

.. rimCl s E
Kt ALY ﬁ_

Lol S w L e

. ",'
https://lpwanmarket.com/product-category/things/?showall=1

0 | UNIVERSITY OF OREGON NSRC

21 i _EfEA LoRaWAN ZEfn [BERIACK © 5 ]

3 - QR Codes Y4 a5-EiFfEE B AR ? (Life of a QR code. To scan or not to scan,
that is the question? )

APNIC 584885 73 #rEl Warren Finch 2285 QR Codes J&—{l& B 2R 52 fE AUHEHY 4
% > QR Codes FY{5H FH K 0] DAREE (5 AV » B F5%f Kali Linux f1 Social Engineering
Toolkit S5 7A4gp&H %ﬂﬁi AT MNER o A& FIH QRLIacking T LA »
EhFF whatsApp B8% © £¢f% > 22 BH MalQR & QR MEAIRZ GV ES » 71 ﬁ/\\/ﬂJ
sfm A EAIIE ﬁﬁﬁfmﬂﬁ%é‘z‘ﬁt MBHIEEEERY QR Codes 2 /AT © (A ATEHZL
BE 7 FIEE URL ~ FEEEE ~ V)72 A GREEE SR E K B L2 TR El']
QR Codes fFf#zs s -

Attack vectors / infection points

W p,,
e g,

u r.wm ha Sy

ﬁ’ncn

https://www.owasp.org/index.php/Qrijacking 1 >
r
cot2019 52 APRICOT 2019 APNIC 47 = j@

22 QRLJacking T HEINERFE [ERHUR © s8& ]
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(7)) APNIC : &1/E&#E|Z 2 EZ (APNIC: Cooperating To Contain Security
Threats )

KI5 KISA /2 E] Jeeyoung Hong ~ APNIC EFEFR}M25Z Geoff Huston ~ Spark
£2[8 Ben McDowall 7 APNIC 2742 & Adli Wahid T3% » 3 ZR8H 510 APNIC 34
Ao JERR LR TR AR S T EE Y EESE N 0 8 BRI » DDoS ¥
TIPS 24 - JREEERHH N E H AR AT R L e EE T2 N\ 27K
SRS = PR IR T IReE RS FIES HH 2 U750 » B APNIC &y [ EHIdERS =g ~ X
I PR FORE T H SR P R 2 22 2y - BRELZ $E I » IEEAARARZE B A E AR IR 4IE A
PEFLHRERSII -

(75) IE (Tools)

AR5 H Arista Network Japan /5] Shishio Tsuchiya &£ £ » Wi/ 48 " BGP f7
J4F2FF - Isolario BGP-MRT B3I : C i3t R 1.5, » B4 HIE Alpha Cogs
/\H] Lorenzo Cogotti f& 71 " #5:-FI| ] heavy-hitter Sl 3 Mi & | ~ EEETHAEZF50
KE2 Winston Seah Z#% & " F|FH ELK Stack #£1T NetFlow %551 | » faal T -

1 - BGP FF##if2% - Isolario BGP-MRT #88H22 : C xR ER T E (BGP
Scanner - Isolario BGP-MRT Data Reader: C library & tool)

Arista Network Japan 7\ 5] Shishio Tsuchiyat £2HH > H 20 42 90 FLFKLIZK » RIPE
NCC RIS #1 Route Views ZI5 H [IFAE W EE R FE HE 7 E (Border Gateway Protocol
BGP)E#5 DL B H2E e PR s - 4Ry 5 » (e A& » R EIE E=E s
TFERHNGIA T HHES U EESS (FI20 - PCH - Isolario ) ~ #tHY BGP f54% » #rHY
BGP #EIIAE (12 E i E RFC4760 » ADDPATH RFC7911) » E448 > HIN4EME4AE
PRI E A K25 MRT-BGP 585 AT 0] FHEHE S0 NS THY - R
SEE R E IEEEEE - fhah > Hh— BRSNS | AKZLETY BGP = 75 II4E
AR EEMAR T E I HEER T - %22 [ APRICOT #2H 7 —([ BGP %
225 71y MRT-BGP SEsEE SSAI7E IT-CNR BN C (=& » {F Isolario 35 H
AL - Wik HH BGP fRf#ife e - S A UHFENTE 7 B B e B R LAY T A
MRT-BGP S5 :EHES °

2 ~ FEE-F]H heavy-hitter fg 0| 7 ¥/ & ( Clustering-based Analysis for
Heavy-Hitter Flow Detection )

Alpha Cogs /X ] Lorenzo Cogotti £7HH » Heavy Hitter /& —fd &/ DM{H (548 42 A
SRR R SR IR O AR SR YRR T RERI T Ay R - (AL
R E WA HH AR B R SR AR e 2 R E 52 H 2l A4 PkER - 2810 -
HH AR D B REESYE - RIS m 85 mis e e E - Rl ss i e
=& HH - HRIESVE SR e - Bcr A2 (ML) 2 TH » BT
B ITE - RER R R E 5 8 (Cluster) » H ARS8 B AR FHVR EF5E
THRA M E BB - AN HIE £ (Cluster) 1Y » WG )7 7 IR E.
FHEE P EH -
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3 -~ F|A ELK Stack #fT NetFlow 2185317 ( NetFlow Data Analytic with ELK
Stack )

AESR I EEE 4 2 A oo KE2 Winston Seah ZF% » FIJf ELK Stack #{7T NetFlow

FHE 731 > NetFlow j2—fHAGPS EOMIIRE » A LAUERAE A R R4S S miny 1P EFE1HY
s E  JERNERHES A EEm L R EHE Bt T SRS B
TE MRS T e AN 704 o 1 ELK &H1 Elasticsearch ~ Logstash Jz Kibana —={f %4%¢
FréHRkHY Log L8R ~ 0MT ~ EEHARL - (AN B F A4 BEN | » 288 ELK #&
5~ 3T~ B Log > A AR LB EEHE OZRRNA Log T1F © # NetFlow fi%
A ELK > AfDUSE I H B T B ~ ARSI ERE R A TAZRT R LA RS B B
ZJF G HEVHEFAHER S, > IR AT BN R B 5 (UM AR K E T -

B CHOHEBE
(—) BEHEEHNMELKZEE{EAL%EE (Event-driven Network Automation and

Orchestration )

AR H Cloudflare 481 TF2FM Mircea Ulinic 5% » 5250 HAERE( LAY T ZLPkER

Z A ENEEREF AR E 2 BB 2R o RRERE AR E AR =

( Application Programming Interface » API) “N—%{ H A 52%L ~ Fldb 3 S Z 2L FEEA -
BPHISSEA Et e E REREs - HEH )L MR Python BCHMARIEEE S IR
W&k > B 40—FER MR TH TSalt | » Z THEAWEE - SNE - 49
P& E B LR - Wi 0] 778 Salt Proxy Minios B =5 e =(EEAH 5 » 41 NAPALM % -
s g it NAPALM B —fE AL ERG I8V 2FETHE » SE50/E4gEs T i s Bl g s
Tk HB BAERs s R kAR —0Y AP > NI O] 2 PR B L fE g A RE 1Y B s -
NAPALM HEIE HEZHEEAGE Salt A > br TS ERE 2 iLEEHIN 0 BN
BRSNS SR S TE TN S R AR 5 B imdmHE 2[R

FEAGHET > B rsam A Salt FREAEREIHTE EHE - MAHZEE > 28]
WRSIRREAYEE ~ BCEZ A BIEHREA RERREA (B
SMS > Webhooks 5 ) {if{tH S = S58EZR Salt e #3870 > AT DU IR a5 75 BEREAT 12
(&R PR (B ATCEE T 2R EEE LR TS =R i\ daemon
napalm-logs - {¢ AR SIS 280 2 HEEERE -

Why Salt

Il

In SaltStack, speed isn't a byproduct, it is a design goal. SaltStack was created as
an extremely fast, lightweight communication bus to provide the foundation for
a remote execution engine.

SaltStack now provides orchestration, configuration management, event
reactors, cloud provisioning, and more, all built around the SaltStack
high-speed communication bus.

... + cross-vendor network automation from 2016.11 (Carbon) "

https://docs saltstack.com/en/getstarted/speed.html

23 "Salt y TH 2 (8% [BRAR « sE& ]
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() APNIC EiSReTs#mzmE 1 (APNIC Policy SIG 1)

ARG ST F IG5 » (N{E A WA F 5 Sumon JEFE 4, » S HEE > 5 K
T E TWNIC BESH RAFIR R - -

PBr4E  Fiber@Home HHE - Sumon Ahmed Sabir #&(F F 5 » Il /14H APNIC {£1r]
ERIVE AL » BFEA SRR A (B G Bl  WHEDEE (BEgERIFgE)
DAEAEEAHEC YouTube B confer.apnic.net 526 7T T B&T5m ~ B3R SIG HYILE ~ & &
P2 P - TR E G - B Gami  EE E PR EL - FGERBHRZBUR SIG
WA E » H i E R0 RS T E R s A R s TRt e - I EEAL R
e~ TR o TRV AT TR - SOBEM R AR 0 A EHEABUE SIG MfF
i S -

25 47 JE APNIC " BRIk | A A HBOREE MR R a5 - T -
1~ 25 46 J& APNIC FimBHViEE

® fEZE-124-v005 - WKE IPve firik —fEFEEHIE R

HAtEAE (APNIC EPRAEEE SR EIRECR ) —356 2.2.3 Hith# IPve fEIRIFHEE L
HEZEFIRYESR » Z A SIS TH ISR AT - 1508/ & 15 1E AV & 0 4525 Jig 21 2
REEY TP frbbfEA ~ 8¢ T BAFE ) (BYOD)WE A g 8AY IP {irak{EM ~ LA
Kt 2 HABUES FEYER - AEEEE T HAM FEREY - FiritEs
T JCHE AR T E Y E FR R ARSI NEE = 0 ¥ HY 1Pv6 (RFC 8273)
{58 FH s T R RIEYE R -

® FZE-126-v003: - BURHIERF(PDP)E
FEHE R APNIC BURHIERE PS5 VUET > ARZERABIEARERIZH - 5TELE
T i R E R R G (R R 2k B A B EE = - AL - sy Rl s As B
HIGwE R AR PR TE - MR B2 - fR K ERF R IR A T BUR
Rl ELER NH ) (Policy SIG)MT APNIC Jlé 2 &R e Y BB JEEREOR > 40T
v BHEERESR - 1 T emdE ek g

v BT ZEAE R U &k (OPM) ZE s Mk AR h st 54 1) SIG iR 5 E
* o
v REATAESSE SR AR T B R 2 2 BRI 0% -
v e T BT R BRAHEE AR SIG LfFER T PDP RN ]
5] APNIC {785 " E5F -
2~ FrigE
® FZE-127 - #1103/8 IPv4 {irhbitiy i S HEIREASUK /23
APNIC IPv4 {irhEBEELR 103/8 Arhbil HATHY i =5 IREE/22 - AR 5EEE
(B S HEIREEE £/23 - HAYZIE IPv4 (ThEPREE —EB4EHT N A# > IER 103/8 firhhze
[EHIREEIRE ] > SEhIRA IPve - MifE R (KA ) > 75%/24 -
® IEZE-128 - HIBRMMRINASNERLHEE
£ ASN 5EBURE PG R I » R8sy Al SEM R A HATEREG Y - A0 -
ASN PR ERZ S8 EAVE(EHUE N FEE - EE M D mr R e - 2EEEEr
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BET - MEFEEARAHIZEEIFEN > BRI BEM a2 L EFRE -

® EZE-129 - BEPRIEANIE IPv4 S5 RETHm (x4
HAIHY APNIC IPv4 BUR fua—{iz APNIC Z5CH FEUREIR B i 1%/8 frikit
(103/8)y/22 # H Z 1& UL EIZ B TPv4 [EFENrHERY AT /22 FYEH - 281 > T [EEEH
NEEA R ATEFARETIEIR > FPORMELL T —mEa 5 - ARl B Al
{5 - 22 APNIC fi& IANA B(PAEI 052 S EI [I5ERY IPv4 (iTHEZEfHET - JE
% T DABL AR 1%/8 (irhbA(103/8)[FEIRHYBIR ¥y - fRZAIEFRIE APNIC fri&/8 BIF5E
SERFRLEEIL — (0w EE - DU/8 SrBCEUR [FEI BB HE (H Y dm 4 5 -

PRI 2T R TRTHE - APNIC [y George Odagi 55t H5tHT 2 #2
Z6-125 Bpag B FHERAR " AIELML IRT BB F 2 Bofr s TS - 55 APNIC & 8 A1HE
Lt MyAPNIC HYSARIRERR ~ BEREECARL 1 RR S8 A AL ~ HESY IRT s &k
BT LTRSS 2] ~ e S B P R T 3 (S (R ML A PRI TEY © Jordi Palet HIERHA -
APNIC g/REAINHES RIR B¢ RIR NG ~ WHEHSRETERTE ASN #5852 - 55
Geof Huston Rl H—(n#iz &k} - HAGH IPv4 EFE05 - (BI7A KREEMKECHY IP 4l
AR BGP et » HrRER % - AIZEHEASE 8 S UG EHENVET RN
Sef] > BIETTEEEEFREIMEERN - B ET 1P REERRRLMEESCR BGP B -
sha EE T AREAEMEN  EHENERENRES ) ZEE o BERAHEE TWNIC £
EEETIZAT D EZaR AR E-127 > AEEERIEECRNE -

2000 - 2018: Unadvertised Addresses

il Peak aggredade voluwe of
“reclawmed” addresses

ad

o 02 2004 210 2008 LT

! e
oo ‘widial esthaustion dake 019 APNIC 47 -:' o

242000 £ 2018 AR EArHE 2 &at [BERPOR © s8]

Where are these Unadvertised Addresses?

Rank CC Unadv Pool Name
1 (N 39,250,176 China
2 JP 34,462,208 Japan
3 IN 9,285,888 India
4 SG 6,311,424 Singapore
5 AU 6,228,480 Australia
6 KR 5,376,768 Republic of Korea
7 ID 1,901,312 Indonesia
8

™  1.621.504 Taiwan Using the APNIC registration

9 NZ 1,450,240 New Zealand Code in the registry

10 VN 1,044,992 Vietnam

11 HK 773,632 Hong Kong SAR

12 TH 760,832 Thailand

13 PH 748,288 Philippines

14 MY 670,464 Malaysia

15 BD 169,984 Bangladesh

16 PK 145,664 Pakistan

17 BN 71,424 Brunei Darussalam

18 US 70,656 United States of America

19 AF 62,976 Afghanistan _.L
20 MM 45,824 Myanmar LHAPRICOT 2019 APNIC 47 ‘.__.,I,_,*

25 EAxECHY IP AR R5Y BGP & Z&ORRaHF [BRACR © sa i
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(=) 5G ¥ fff-Zk2 (5G technology: a tutorial)

ARG NOIKA 1P H10, ~ E2E SEESHEE Paresh Khatri 3&(F5#E » 222508 5G
HYEE—(ERG SERRASRAE 2019 85 4E » —Eean IMIE AV S P RFRESL » 5G R TR
A SRARREEAERE - BEMZ ORISR PR EERIVEL - BEEZ ROV - 5G
AE P N B A P AR EE S 1Gbps - 3l ATREZEF] 10Gbps » o5 DA &R (S 225
Higso e - HECILHAIIDEEEER - BIEAHEST - R S ReRmAEeEs - &
HTFIF B -

® FREZHF -
Pk = R
B HF R -
S BRI
RV E -
AT o
it Ear o
2% o i H R F A
R - 5GBTS AV HE S - SEREE - JER A ES - S At S
AIEEMNI S e VR R - P IR I A RCR BT 5G ZRASE & Ry 1 R
ETEIAERE T RS 1P LGB ARG s e > S o

LTE limitations for certain use cases

Data Volume
1000x
10GB/s/km2-210 Th/s/km2

100Mbps->10Gbps

,.__Hﬂtv
' h
¢ loT

. Density

K> TM/km2

NOKIA

26 5G B2 LTE ZFFMEEEER [BERACR © sa il
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né&  Mare efficient network:

- Support many more users
- Offer higher data rates

~ More consistent user experience

- Higher connection densities

- Wider network coverage
- More efficient signaling
- Prolong device battery life

- More distributed user plane

>
P

5G will change the world of mobile networking - combining low latency, a very short transit, a high availability,
high reliability with a high level of security

NOKIA

27 BAUTEENEE ZEER (BRI © S ]

() B HZ¢4 2 (Routing Security 2)

REH APNIC S 40480E 73Rl Tashi Phuntsho #E(F3-J# » i 537 FH NLnet Labs
N E] = AR AE B #E Al Tim Bruijnzeels 50 BH FRMERZHETT B CLHY RPKIGEEHTLERS 215 -
INEX /A ] Barry O'Donovan &85 " B/ RPKI A1 IXP Manager iy IXP f&H{E/ARES | &
ICANN 54k T 2Rl Edward Lewis 5287 " {2 RIR Whols fY&%Eg | - fgufian T -

1~ REZETHCH RPKIBEF AR ZLRLEE 2 (Should I run my own RPKI
Certificate Authority? )

NLnet Labs /5] S 4Rk ER S8 FT Tim Bruijnzeels 5287 » H 2011 LA » F{EE
AR I E RS E RS (RIR) —EHARRMER AR #S (Resource
Public Key Infrastructure » RPKI) » RPKI 22— {EF A\ T i i s e 22 - AR
e QPR AE RS s FH BB IS » &A1 8 57 28 25 17/ 7€ ( Border Gateway Protocol BGP )
RV E RS - RPKI s i &RV IR se R fiT » £ RPKI JN%#0:8 - BHH
] DA R4S 1P (L i &R E & B E ek IP LHbpTE 3 - SR & RN AR A
HRES R MR AR S FE T E AV EAE - DARG I RS FR B FF I A A B - RPKI /i EEAr
A AR TE (Route Origin Authorization » ROA) gizd » 56HH IP LA H /G &
4t (Autonomous System » AS) FFHE(E BGP & HFRE 2 HIERVLHE -

HATZLA RIR 1 - HUUAE HS R RPKI 585 S056HE % {2 LACNIC EoREgE -
fE LACNIC 2724 2019 R Z At Bt ThaE - MEPARTHRREE 3 E ] DURAF s
FF2%/NILISP 262 - (H7E R nl RE A TR A HYEE F AR T H CHUESBERE -

o EIFFEAY RPKIEHAE =/ - DIEBER T B S E S &

o HAZEFEHAVEER  ZRMMAEAMMTE CSEMHNY RS -

® REAEHE B parentRIR A4S FE - B4 B0 5% 49 PR 4 i ok T A A
(NIR) =3 -

® EIRYAEEHVIEZR > Hulge R E HETHEME ARG - MARES E L
Web S i 43 ROA -

Bf% - siE et rTRE Y SR EEORES - MG ERELERAY FH B T AR s R A A A AP



RPKI CERTIFICATE STRUCTURE

| ARIN

T LACNIC ‘ RIPE NCC

oec) (am] [mum] man] o] ] [rcmc]

28 RPKI s wlaahe 7 [ERIHCR © sl i

2 ~ HA RPKI {1 IXP Manager #J IXP R H1{5/iE 2% (IXP Route Servers with
RPKI and IXP Manager? )

INEX /A &] Barry O'Donovan 44744 » INEX 52 —([& {7 7> & 6 B & & A A Dublin )
HIHEPE RS ATHARE - 324 B BT 2 WISt BT [OlaE 2 R IE 4 pE A #aF0 (Internet
eXchange Point » IXP) #HERIGIEHER » S22 EREHIBAZEHHY IXP « IXP @ &
Tk Wl AE Y 5 0 93 R B/ B G 7 (Public Peering) 81 ES F 7 7#i(Private Peering) » Ei
"L REHIXP FAVRSH(EARESFAE IRRDB V&R EZE - BB ARME
S BN - $ERREREERTE - YRR (decoupled)®d RIR EHEFSHCT#E -
BIREA & D A AR E o H AT O] A 8 — R S S e R A HE
RPKI » HUA, IRR 1977 HORGEAI PR IS PRSP T — e > 40 - 4%
SEETE AS-SET FEIIREAVHE « ZafE /48— " IXP Manager | - DU L RTRE

IXP Manager

2
[ ]
‘\, /,-‘
« An INEX project
+ Full-stack management system for IXPs MANAG E R

« FOSS - GPL v2 license

https://www.ixpmanager.org/
+ Complete route server automation

+ Inuse at ~70 IXPs worldwide github.com/inex/IXP-Manager

TNINEX

29 IXP Manager fij/1 [ERIHCH © & H]

3~ {/ RIR Whols #y&E& ( Experience using RIR Whols)

ICANN 54l T F2Af Edward Lewis 57HH > WHOIS /& —fE & sa4dis 4 fmak 1P firkk
HIJ77% » EEAYER E S RS AV LT - WREE BT A o i > FJ 2 RIR
R & DUBHUERIE - iz E G2 B AT RIR“Whols™ ¥ HLiH &
we
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T 2 U R E B R - 0 H RS RIR 2 AT NIR &5 -
GhZ AR - S SR EE

it = 38 Y S EAS 2

i /D e GE Y IR T B - F e st B R T B de L &

{58 FH e R (ED "R ol i “HE I

iRty b (ERIRE) -

(A ) APNIC BUiRETsmemE 3 ( APNIC Policy SIG 3)

ABIEST APNIC Policy SIG 1 38588 » #:(7 T#228-127 |~ T4£2-128 | M8
ZK-129 | F 3 REZFFAERDH - Sam M PEE -

Bl TWNIC ZEH TR " 22 -127 ) ZETRIHER IR HAY »
{EGRRE T YE AR B LS & [Pv4 NIRARENE - SR 103/8 Ay R mifxBo AV NE/22
ARTEIE /23 > DM 2 S H A G AT - WSEZIR IPve « AZEHEF G &R
EAFER (PIhEEEEFRBEEETIRR I (FA20E IPve BB BRI &
s/ SOEl o B B Fe/24 L BER ) (B R HSE SR SRR R4 TWNIC
HPITR N T BT RN E T ARRCEA M - M3 m A #E5 HE APIE R e fit
HRE - AREARE EETHISHIEE 2 50t Confer 4815 K, email list &zt
SR EAMILEIEE M (IR E AN BRI S SIRAIE ) - 55 R -128
(ASNHEFEZTE L), ~ TIEZE-129 (FEREERIE Pv4 FEORAVER(ESE) | 25K
TR N R R B RO A T B = He ] ~ B R am G 2 ZRTE ST 3

T L

Advantages

e This proposal allows a greater range of networks to
access the resources in the final /8

e This proposal extends the maximum possible total
number of networks that can benefit from the final /8
pool from around 16,000 to around 18,000 networks,
providing small amounts of IPv4 to be available for
networks, developing economy, etc., making the
transition to IPv6 for many years to come.

6

30 FkE TWNIC 3BH T$22-127 | (B8 [ERIER @ #HEHH]
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Number of IPv4 delegations from recovered
pool

*+ 2014 2015 2016 2017 2018 2019
1765 1963 1410 214 118 24

31 THEZE-129 ) ¥T4F IPv4 [ ECEESGT [BERAR « sEE ]

() B H.0 (Data Centre)

ARG FH e B U R B0 e B 2R 2@ st 9T F(Korea Institute of Science and
Technology Information » KISI) Buseung Cho ZfZi&E{F EF » W4 HlFH KISI
Dongkyun Kim &1 LAY ONOS firhik 5277 % KREONET-S 1k 8l k1 5 55 F 5 23 4
& ~ FH LINE /2 5] Ikao Nakajima f&4}- LINE \&]{#H eBGP &R CLOS E# bt H
Arista Network Japan /5] Shishio Tsuchiya ff /5SS EE T AVER T » fatcan | ¢

1~ EjY ONOS firtik ;2 7&E 4 KREONET-S fIEk? B B F A8 (
ONOS-based Location and Load aware Virtually Dedicated Container
Networking over KREONET-S )

KISI Dongkyun Kim 4742 SDN / ONOS Hyzt5 ~ 517 ~ 4IRS 4RHEAeRE R AL
BRI 280 b BN 2 ELA R 5t 25 FH 25 88 (Containen) 48 % » R B E I S as 4
PEFEC] (VDN-CNI) {# 4 Kubernetes F1RES sk 489S & RN GER s L2 IR E R »
7 A KREONET-S YR #EEE 4R (VDN) [EFTES > {f KREONET-S F FAESTE)
fE -~ R E T H B ASA esCE TR~ fEFE IR = 2 il 38 = M e RE HE4giEs (VDN) »
=3 KREONET-S TZ2HIY ONOS P2 | > DL SDN 2017 & E A AR TIRE
[EIRFERBA AT - 225 OVS ~ OPNFV £ E » WifE KREONET-S Y53zt k8s
M E R MR E T AR HRE AT AR > H P SR & (ERTRA A > Wihaes
ey EHES (Kubernetes ) ~ E 4GRS EHEZS (VDN JERIFEST ) ~ SDN #2428 (ONOS)
R )\ (E AR A #a 0 Y OpenFlow 8RR FIARFS &R - BliGesE (5) ~ %
(2) FIE] (1) - EATIEZeET - s mE KB A s e M e s E
PREHEHR (a0 > CPU » NfFFIfEFHEF ) 1 VDN JAREEERE - (RN B AR
K2 1% > ATHERRAIHEE I P s RIS L & -
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KREONET-S/VDN Architecture 2018

ET-S Virtual D

_|

(VDN) & User-oriented Visibility (UoV)

=

RESTful
Interface

[ gl W)
[ ONOS GUI ] [ commonusercui | [ per User GU
o | .  Event L 7 -
Command Query & r — — .
Command Notify f \, Notity sl
Manager i i T

FEDERATED

(Status Monitos

oMo s

. i VDN Uov
32 KREONET-S/VDN ZEf& [&RIRE

R (L]

2~ LINE A5 eBGP IR CLOS H#{E (Automation of CLOS with eBGP at
LINE)
=

LINE /] Ikao Nakajima Bl » 52 AFISEA IR E HA ~ 278 ~ ZRE] i
FAERIR - WP A E 2GS - IR 87 U ER(E FH A4 dERs - =R
LINE 2\ &5 40fa] 1] B 8 LB Eok o0 CLOS Y8RR 2868 2 i (i B ia BsE
Cable gt & KRN ERTULFRZS | Cumulus | BCE BGP - 571% > #E& U] LINE
INEIARRTAET

o L FHEEEEM DR H L IRE§ MLAG I ACL -
® EIIKEEMHFE GUI LI4GEE DB Hiy{H -

® JsREIE T H-fpd eBGP ¥5F - BRI E NI E A EEAGINAE -
® {f Clos g LiEWZHF

Steps in our automated development

Initial Setting

Goal:
To access switches via SSH

etc.

33 LINE A E| HEEREP B Bk -

Cable Connectin Check

Goal:
To confirm physical topology

Configuration

Goal:
To get it ready for service

Steps: Steps: Items:
mgmt IP Assignment Define expected connections NTP
Network OS Installation Get the actual connections Interface
License installation Evaluate them BGP

etc.

R (L]

3~ BEGETHIEEE (Routing in Dense Topologies - What's all the Fuss? )
Arista Network Japan 2\ 5] Shishio Tsuchiya 701 » FTEES HHEs Al THICHC B AL
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A ERIR ARG A ES €12t (Open Shortest Path First - OSPF) FCEIL AR » 111
AT EAE TP LR FR AV BER AR 0 > 5138 1 IETF NIEATARAEGH @R LUK BIRe KiEs
a0 RFONEER T — EAEAH BGP #E{TIREEEH > X R HEEGINGE IGP B~
PRIEHIRERE > Ry T B AF M PRI DR - SRR e i TR R L EARE MRS AE B Ty ik
B HEEHAEERNEE AL > EES A AIREHEE -

() 488824 1 (Network Operations 1)

AR5 Megaport /3 5] Gavin Tweedie #&{£ 1 & » 16575 LinkedIn /2 5] Arun
Thiagarajan 447 LinkedIn & §#488& 2 i & T2 ~ Facebook 7\ &) G # 4% Matt Jansen
T 4EHRS S B> K18 & Cloudflare /% E48 TF2AF Mircea Ulinic 43 SE4% 1l & &
-Anycast FYi5(EE » g0 T

1~ LinkedIn EE#E 2 i = Tf2 ( Traffic Engineering in LinkedIn Backbone
)

LinkedIn /\ 5] Arun Thiagarajan 1742 %1{0[{F LinkedIn Z#:48#E ( Backbone ) 158
FORE TR » EIEE— BRI RN SERR I ERE RO - MG/ 4H5% 0 B BN RE AR #RES H
#3(LSP) - BlFEEHhmiEes i B A SRS > ALU TSRS -

® eREMHEEME (Gbps) (DEEHEBEEE 20%) -

g Opex - #JkEERA ~ BV T8 8 U & R E T -
H B (R MTTR-JBD i 5 52 B Z B RIRFE -

R LA Y 4 R B R R Ry B S -

In Comparison

RSVP TE Container LSP

* Designs the tunnel * Reviews the tunnel parameter
* Asnetwork grows, revalidates
the path utilization and modifies

tunnels accordingly
« Suggest parameter values based

on historical traffic volume
* Manages config in the router

= Intervenesduring severe outages

= Negotiates BW on the TE path
using RSVP +  Setup/teardown addl tunnels
* Reacts to failures and 3 based on thresholds
congestion and modifies tunnel +  Negotiates BW on the TE path
path using RSVP
* Reacts to failures and
congestion and modifies tunnel
path

34 RSVP TE SAEIREARERS a3 (LSP) Z LLi [ © sl i)

2~ MRk S EE 18 (Network Disaster Recovery )

Facebook /4 =] Matt Jansen 58 - MR R AT —HE N &EEE S
HIZE > 5% SRR POPs B0 PREI ( Caches ) ZHUREFI T 2SI 25 (1 ISP 3£
LU FHF AT L2 iy s R N B S A R VR RE - TR Bt MR RY B —E o R T
AREPRICEER - IREMEAETR (L Facebook JEMIZSIREAAVELE > MM P HEMRE
JRafi Facebook WM g 18 55 A4 B K SEBEMHCE G » 00 R 88 AR i RS BUR
TSR - ERSERARA - EMZE AT EW > &IERNME T EF, (caching) £y
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R B G B FI O s AR - ORI SR » TR Ry
SR > MR RS BT > SR R -

3~ Ffli&fE-Anycast FVHEE ( Technical Debt: an Anycast Story )

Cloudflare 7\ S]4g[& T F2FT Mircea Ulinic 281 » Anycast ‘& —FfE4EE& EHEFIRG FHAY
7375 HER IR E R RO E iR Fli M H iy > R R 2 A FE
Cloudflare 7H#E—{E KUY Anycast 4% G A EIRELEINEE T4 150 2 > S (E4E
PSR > FRALAVREE B e MUY SRSV EI B A 2K T & B 1L A R R
PREY - Hoh—{E S RHYHEEE 2B Anycast ERFHAVEML » 35 A8 GRHYFE R ECHE R A]
B EA BRI EE o #5755 > Cloudflare MY4EESEIZ A EAEFRMAVEE HE E RS AT B 1S

(Prefix ) #AIFAIA prepend > Ef > Ee—(HEHAAE » EFE L[ Anycast 48i%
FEEATAE - 7548 prepends EHFAH - (HEAFHELFNEE > NNEECEUEY
BECOREME > Bl E B S R B EE - &%k > #5E /40 Anycast
s FHER -

EEEEMA eHE -

S YR BN AEA2 S8 -
AIAE 1 /NRE B B SE R -
RITHRF A Sl e 2 /] i L
8% B AR RE B R 2

PO~ SE VU H o ki
(—) SHXFEEERERE SK

EApg i SK broadband Young shin Kim safPRaEES RS B R A TR R gk
REERN - PTREUTEE 2 TG EHriRa] peering LIRER SR TERIGM - (2
JRiosy Internet EEEEMIGHEI > WEREZWIn T Hl HNERE &R F > 22
AR I P P I sg DIdAS » BB SR E (R (S 5 L R IR (IR 461
eSS O N A S SE W€ YA RN ok S e R TR e
Fit LABSURS % B GRS 2 ] E T T 175 peering B A AR A N EESEE AR Z 3 -
BisniEss 5G 485E -

(Z) APNIC £ E 2B &% 1~3 (APNIC AGM 1~3)

“4>H APNIC Annual General Meeting (AGM ) & :53E75 3 5K 5K 90 43§ -
e AV ETHEE 41T 3 A (FHHE Y APNIC Executive Council (EC ) i{THEEE5E
22 - H Yol APNIC EC EJF Gaurab Raj Upadhaya #1725 - #2281 APNIC JAHS &
HH APNIC EC ZEERJRARE » WiHH 6 fir i A(MEEE 4 {in) 23T 2 o BEHVE R 38 5% - [B1e
[EFAIRIS I EL A 14:30 1% 480 APNIC {7+ Paul Wilson & APNIC 2018 € g ~
HIE ARSI e PR RS BRI TS E) - LUK FTEe BAH BRI AR %5 5 A R
& o B APNIC S THISE =5 1T s e 15 - 4045 8 &3 APNIC 2018 475
2T EIFENAEA, APNIC sERrEHTHE @ ST SRR AAERE S5
FIRFE

FE4EH Policy SIG TR AN fEerak 5 (EECRIE R NVETemas SR (3 (EEER AL > 2
{EARZER) > ZH EC TfE Bl #RiA 3 (L3R EREREE T > WHR S
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MERE A ML A - SRR - P EEH S - $HENE R SIG K it &

ZreHETam TEAET RIS - EC FonRHFE LS A e AR RBUR B 2 2 8 K
ERERUENRIE

H1% > APNIC AGM g APNIC T3R5 5E » Ik TWNIC TR =
THEEF]3#(F APNIC BHZE o

(=) IPv4aaS ZfEREFE (IPv4aaS tutorial and hands-on - Part 1)

ARG IPv6 /X ] Jordi Palet $E(T:54AN » SRAEARE] B T (E8E% - S5—BOfET IXP
Manager fEREIIRES T 55 ERRIETT DAHESH - =257 BHAEREIRIZ L 1Pv4 A E]
IPv6 » TIRER Fy—LERIZR (AN 1Pv4 QeSS (e A 50 2 Kie) FR B/ E B IR A VIR -
AGETEmAE ISP /{28 SEE 4dRE F1 {5 ] IPv4-as-a-service (IPv4aaS ) Ffiifi g IPv6 FrasHy
TEE=RE > 4 -

® & (Dual Stack) : BJ4Yps 2 & A S $% IPv4 A1 IPV6 fi i€ °

® ZE[E (Tunnels) : & IPv6 EEL DL IPv4 I B 58S - (A H AT E R
ik BHEITAEERE T - 6RD -~ DS-Lite ~ lw406 2 MAP-E % -

® #Ein (Translation) @ EEHFE IPv4 (YK EL A 1IPv6 148 BE 17 L AE
40 O AH i 0 (R 1Pv4 Bl IPve S ER T 2 AE > i AsE G AHESR -
# DL NAT-PT(Network Address Translator - Protocol Translator) 75 & Wi &
MRV ENEE 1% » FLEE%9:E IPv4 B IPve fH B A » H AT A BiEE R i
fiT > 41 : MAP-T » 464XLAT > NAT64 -

1% TEAHTEERBH NAT64 81 DNS64 11 464XLAT Kz DNSSEC > #E{E7ifE » Wik
HH 464X LAT {ZJH{LL NAT64  {H T 58722 AT N F-0%_E R 222055 CLAT IR¥% 4arc 2 1F -

How 464XLAT works?

1Pv4

Internet E |
g |
T LLLL) e a
. Procmet TS & TPty
Private IPv4 ) Public IPv4
Stateless (4->6) Stateful %6.:4)

[RFCB145] [RFCE146]

CLAT: Customer side translator (XLAT)
PLAT: Provider side translator (XLAT)

IPv6

(&35 464XLATHEE T3 [FERAOR - s
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464XLAT Addressing

| 2001:db8:dada::bb

2001:db8:abed::ab

- ~ T
------- f D
- < S IPva
N
g IPv4 \
Internet 5
IPv6 S lE
— - .
------------------- L
* 192.168.2.3 CLAT PLAT 200.3.14.147
XLATE SRC prefix IPv4 pool
[2001:db8:abed::/96] (192.1.0.1 - 192.1.0.250)
XLATE DST prefix XLATE DST prefix
[2001:db8:1234::/96] [2001:db8:1234::/96]
1Pv4 SRC 1Pv6 SRC IPv4 SRC
192.168.2.3 2001:dbB:abcd::192.168.2.3 192.1.0.1
IP\[:;! DST1 sm?i ol IPvE-DST. ) Sl 1Pv4 D15T1
200.3.14.147 3 prp 2001:db8:1234:200.3.14.147 P ane’ 200.3.14.147
[RFC6145] [RFC6146)
IPvée =

[&36 464XLATENE /774 [ERIPCK © Sl i)

(P0) 49F% 234 2 ( Network Operations 2)

A0 LEARN /\&] Thilina Pathirana $#&{fFF » W43 AlE ADVA Optical
Networking 7\ 5] Rocky Zhou 71-4E#EEH 4G R HEAT K7 ISC /v E] BIND K DHCP EA[t] Eddy
Winstead 475 DNS Flag Day {& 2 5228 o fgulidl |~ -

1~ BEEEAER A (Metro Network Transformation )

ADVA Optical Networking /] Rocky Zhou £7HH » HFiiA R B A N HI#~
&M BEZERAR - YRR ~ ZH bE =T SRR AR AR T > DA
FIRRTFER > el st ST E R e B A s A » B RS T B A
VR ELE - (LAY ROADM il )7 ZZ i B HI B GG B > H B A 2=
BFARBAZ1EE » AERHA N —fX Metro OLS [G25 i 7 28 TEAT (U U S i A 2
2 EMBAZEIE AR SRS EENE -

Next-gen Metro OLS solution elements

@ Compact in-line amplifiers for DWDM Your benefits

connectivity over long or highly attenuated spans, Vit oo
even in the most space-restrictive environments SWRItialico
*  Minimum footprint

Ultra-compact 2-degree ROADM:s for on- - Simple configuration and
demand local traffic add/drop, and for automated cabling
and remote operation
= Remote control and
automated procedures

Multi-degree ROADM:s for remote and flexible . . .
X interconnection of metro aggregation rings with *  Flexgrid-design supporting
the metro core advanced coherent

modulation formats

The perfect foundation for software-defined networking

sADVA

E137 SR N —{IMetro OLSER TR [BRIAA © SE W]
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2 - DNS Flag Day Z &G4 24K ? (DNS Flag Day and beyond - how will
it affect you? )

ISC /2] Eddy Winstead 5i28H » BER{ERTHITERY DNS Z4FITEAE BN EEE - IEH
IH{THY DNS FEATRESEIE » HiBZENY DNS 247 M L2l Z iy ohas » RILE
% DNS e {LIERC EAMRHME 2019 4 2 A 1 HEGLE DNS HiryELE - 1k
Tz A EDNS (Extension Mechanisms for DNS){37E » DAFe 2248 DNS &M 2R 5 B
58 DDoS IWEERFTETIEE » 40 F -

BIND 9.13.3 (development) #1 9.14.0 (production) °
Knot-Resolver °
Power DNS Recursor 4.2.0

® Unbound 1.9.0 -

a5 7 et DNS WA —{E L7 7 EDNS» HIfRE T2 224t DNS 4k
TIRE > E3FE DNSSEC B DNS £f41 » 3 7] 3% DNS (VA E 1L » BN
DNS zones FH-AF & HUE AL E R FE AR - RIS TSP A1 E {40 4% 58T H Resolver I
HGHRRE R MR B HE A EIAEIHY DNS Resolver B By dit B I 7 il 1 5
ZEHIRRAE » X TR e B R B E A i es PTRE A EMF » f% > s°& /144" DNS
flag day ; (https://dnsflagday.net/ ) 4&uk kB 2 J774 » R %m A4 - BT Al faoflHY
MRS R e J7 RS P/ EE A S O R B2 s D=
SKEZ Y EAgERE -

Long-term Benefits

= resolvers will stop disabling EDNS unnecessarily

= DNS will be more resilient

= resolvers will become more efficient, less
persistent

= newer features like DNSSEC, DNS cookies,
EDNS client subnet, etc., will work better

DAY

>
\LAG !,

38 B TR I s RIS (BRI © AR

(7L ) ONOS SDN-IP : SDX HyZ#EF1{E FH Z % ( SDN-IP: Tutorial and Use Case
for SDX)

AR TTB 2465 T2 Aris Risdianto Jf5(E:56 S22 SDN-IP —f ONOS

( Open Networking Operating System ) fE FHIZ =X » & METHES E ZRAYEE (5 AL 4E Border
Gateway fp7a (BGP) Ei Internet FHY7MNEF4EES 285 - 1 BGP YA E2KE - SDN 44i%
U HEEH GRS (AS) » HATRBUEMMESE AS MH[E] 5 £ AS Y » SDN-IP fERIFZ
Jr#Eft BGP F1 ONOS  FHVEE &l < 227140 T SDN-IP {7 )7 WAV E R - i
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Ei@fé@b—{ﬁﬁé‘.ﬁmﬁﬁﬁ%ﬁ% A% SDN-IP WA ZERLAEES - RAEBdE e %Iiﬂﬂﬁy
BIE Sk T - fx1% » =575 SDX / SD-IX Y SDN-IP Z&ff » B BGP (Y2241
0] RPKI serve 2 BGP ROA

ONOS Architecture J

[ ou | estam |
ONOS applications

auI] puewwo)

| 0SGI / Apache Karaf |

#0ONOSProject

39 ONOS [EME=ZEME [BREOR « sEE k]

SDN-IP Architecture _,Z

40 SDN-IP fEFAE=UARME BRI © s flw]

() 2EEEEFREBEHRER

KGEHRE KRG ZEE 2 281718 » %8B & + 4 {5 b 3¢ bt (Electronic and
Telecommunications Research Institute, ETRI) ; ETRI & —{BE2 A& ~ #81(3
BT~ BER BT EFEZ LRGN - DUEHERI R AR ~ 1t g eI FER BT & BRIt
Pt o IE %285 ETRI Z 880 5e i = AR - B8 A B hEGE T 40HER
BEANRVEREE N B RN ER(AR)EMN ~ EBESE(VR)EMN 4D EHEDFHIE -
4D RS L Rl 0 FEE R SRS - HHES /) GenieTalk sEEEHEE app ~ B {H
HEE - B - 2D #5 3D T ASEE - 4K 3D AR ik 0 B A\ 25REH ETRI
HEVIERENREEEEC 10~20 4 IO 2 REFFSTE - TR
R AR ~ e DE BrE i fEke o RN EA A TR R~ sREE R E 2 pR o SR
ANEIFHEY -
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41 Eigr N\ ER8ES 4D [E R EHIRIEE

() BA%E K2 (Closing Plenary)

KGR HuRE] Keio KEZFZ Kilnam Chon #E(E L5 » JRDAAEPRAGEE 2 S R 1
SUEGE PR EREY Pohang University of Science and Technology #(f% James Won-ki
Hong 571 #ES LHVAEPE4EEE 1% > B APNIC B Paul Wilson 52 APRICOT Z=J# Philip
Smith #E{T45EE > EH LA KISTS K& EEh A (FRE] TWNIC ARERGEE KE
BB ) WERAAKGEM g mE 714 A > AEHERAT 10 3 AR 127 A > HA
81 A~ ZEE] 70 A ~ BN 67 A ~ T 66 A ~ JEEEE 55 A~ Hrind 45 A ~ Fhnfir 32
A ~ Nigh sha28 A ~ J1 25 N5 > fxf% » RERGARGVE RS - WECHEIE A &
SR — RN EBEE Y APNIC 48 &3 - ARISE LYY > T -

1~ E5EH : PBAEEREY (Keynote: Internet History Projects )

rifel] KAIST KE2Z#% Kilnam Chon 5B » 5 MR I5 ¥ nn M PR 4 RS AR SE VAT -

[alEH T 20 4D 60 FFEE] 90 FEAAVHERS RS SRR S - B/ M 4R 4ERE Y 1969 5
GBI 2 S TA 4.2 B ACER - A7 1970 FALFHAG e A& iy — Eh [ 52 Bta 72
sTHEEIE(E > 22 1980 F- k1T AsiaNet( Bl UUCP 4% )~ A B mEEHIHET & ( Pacific
Computer ommunications Symposium ) ~ {E[R4EREE e (IANW-AP) o KHTIE4EME4E
PEALIEF & (IANW-AP) B - ARPANET HUCHEPRAEES K AT no A 25 {1820 22 /3
R AL IS © 1990 FFER TR RAEEEEEE (APNG) -~ 20 40 90 FEAHYEFZ
APNG 739 » 41 : APNIC ~ APTLD ~ APCERT ~ APIA ~ APAN ~ AP * ~ Z...... s AR
1996 FF-RIT7 APRICOT k5 %404k 7% H 2011 FFDUSKEEE L 100 A FE4LE2S T

R T 80 A~ 90 FFAUAT 2000 FAC=AE  BIZHYZE 1000 255 &R S BB A0

H S YRR HIET 2 TS5 R - e f% i B i & BRC S (B B R N 2 44340
PEEERE - RSN SE -
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3 Books Published: 1980s, 1990s, 2000s

An Asia Internet History An Asia Internet History An Asia Internet History
First Decade(1980-19901 Second Decadel 1991-2000) “Third Decade (2001-2010)
oty em o

8 swemess W swurmess

st et Hisary Profect

[source: APNIC 2019]

41 Kilnam Chon #5#3% Hi iz [MIREAE PR AE RS SRR RS2 3 AF [BRIARE © sE& iR

2~ FRE B AR (Keynote: Softwarization of the Internet )

g#[s% Pohang University of Science and Technology Z#% James Won-ki Hong Z5HH -
AP RS T SR M A B IS U AR Bl - AR S0 B E - 4%
YL TR SRS - RS - A LRI 2 4Rs - HEE P O BEEREEEAE
Elie B L ER - B SEABUTARERATEEE 0 o BT - Hrp— e g 0 IR
“RRAGAL” o Ea A e DA Rl 2 i H S Lea G (LA A PR RS B St ke AT FIfEsER
T B E R b AR

i~ OEHEER

— N EFAERFREE S ST BN EREE - Peering ~ IP/ ASHECIE - MHESLIE =
K EIPVOHEENETY » BRAZEE% » 48 £:B1APNIC Policy SIG -~ Peering ~ IPv6 ~
Routing Security 5 fH BHamiE Bia e » MRARAIE MR K BEE E SRIS BLE 1S o 95 I
L BN A& il E S5 A AH R B HECR -

o FrES RS R E  REFEHE M2 )] ¢ APNICE T oo KM @ PR &
JREH o WAEE AEAEPE AR a3 Ky 38 I Bt ¢ [ R PR AH 48 & 1 R sS G o
BERERR - WL TREIsER 2 AR EE) - A e n W EIREE
EEREREAFENVER - ARGHRTHP4EERVEBITEZEEEZ A (Executive
Council ) 52 » AW TWNICEHETRIFEFTAFEEN - HERiTRAERE H
ERT) - RAQFEFEE S BIAPNICTHE ~ DI oG EEtEFEEBH A EMNE
Bk« SSTWNICT Bl TRANEINA AR & i 2l Cooperation SIG /NAH T fi ZE 52 11 &
LHEIEE TR - B ANER—(ERIEE R R T S e a1t
EURAIAERS G - A%/ NEAVEILE ~ SME ~ ge T E A HAEE) - R
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