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Simulation Example (1) Initial Status

level ASes assigns

AS1:1/8 AS2: 2/8

( Each administrator of top- ]
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Simulation Example (2) TCP connection

e

TCP connection ]

established
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Simulation Example (3) Midfix allocation

|M:O.1/8—16 |
[M:O.1/8-16 ]7
[I\/I:O.2/8—16
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Simulation Example (4) Prefix distribution
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Simulation Example (5) TCP connection

TCP connection
established
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Simulation Example (6) Midfix allocation

asVis2

[ M:0.0.1/16-24 F 7

9 | mo0.0.216-24 |
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Simulation Example (7) Prefix distribution

P:2.2/16

P:1.1/16
P:2.1/16

%[ P:2.2/16]

[ P:1.1/16 L
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Simulation Example (8) Prefix is changed

Administrator
changes prefix
from 1/8 to 3/8.
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Simulation Example (9) Changed prefix
distribution

[ P:3/8 F

P:3.2/16
[P:3.1/16 L

© National Institute of Information and Communications Technology




HANAD A > —wW NRRIR|S
(B]fR4E)

ER~NDELRAZEREN S

© National Institute of Information and Communications Technology

FAREIE


../HANA_STARBED_L3-3_Oct9.mp4
../HANA_STARBED_L3-3_Oct9.mp4
../HANA_STARBED_L3-3_Oct9.mp4
../HANA_STARBED_L3-3_Oct9.mp4
../HANA_STARBED_W1-3_Oct9.mp4
../HANA_STARBED_W1-3_Oct9.mp4

StarBEDAIREBITRY NDO—T%
HANATHBEE

o [EERRIPHRY ND—2T%ZStarBED CRHE(CAEEETEALEDICIhZFE U=
- EEROBHEMNLMNDZET | |

22+ v F (392 — ROEEG L2sw | | T MANA
(10~200fE)DMACT RL- X &%3 OTter

172.16.1.0/24 172.16.2.0/24— 172.16.10.0/24—
HANA EEN HANA EEN EEN HANA EEN
Router Router Router
g /)
Y
~—___ 20VMs __

Y/ —~105 (2008 FTHR IR ATEE) . VMILET2005 (514,000%)
REETDITZVMNEHER

—\ 2 Y-
L2R A F I3, FxK4,000/BDMACT IL L2SW DHCP 4%‘%‘3;*;'4;&;&%%? yhI—UE ]
FLAZENBE, BEYS TLRE > Server &%

172.16.0.0/16




=P BT FAUNTZ 70 B s i
ROR—FA—/)\LAFLEI)L—F+ >0

. ERE NROS—HZTET S Cf) M. Ohnishi, H. Harai, APSITT 2015.
v ND—DDEK RO ZIEEE T (CRBRZTIBE

« EHADER ) — RICX U TDMHMRIEERZEN
IERIZ(CEDNTCT —5 2z BRNitSENS RAGRX

. EESIEhERXRDML A L. EHEREEDIZPANHS

o EREIZHIEEHIF L. BLERGEDIGPFING S

) -

T ORI EIED => BFTDBIRCTIESD
JAVA VM ZFHU\TZ3E&D?2,500/ — RREE

Cisco UCS C200 M2 #ix X 12544
B CPU Intel Xeon X5670 (2.93GHz 6 core ) x 2

B Memory 48 GB
© Nationar TASTItute of Mmrormation and Comimunications 1ecnnoio ay 23




ID:@E{EHAE HIMALIS d7/RX ~2000&

IRy hD—UrgE

o IP7RLRICHEFURVBE. EEUT . YILF/R—A, R SFEEIE
- WERETRA - CEFDT — O T EEE. LA MNJREEREDES

AT I\DAREE - 514

) path failyre detectlgn

_____________________________________________________________________ link failure injected 2nd PT expired— 3rd PT expired (failure detected)

iTranS|t Network
IPv4 DM1 4-hop T

RTT 706 ps

1st PT expired recovery complete

Send (ID layer) |

Recv (ID layer) |

Y
,/ receiveM datagrams

U4 \\

16 ,1'»8' 20 22 24 26 2¥;,

LNS1 | { AAR2

)XY Time (s) N

2400
2200

1 2000
1 1800
1 1600
Send Dump)l Al &0A A A PARIN LN AA

Packet ID

1400

1 1200
04
Recv (Dump) | & P N .‘ A

1000
800

édge Network Edge Networkﬂ Edge Network3

i
E/NAILTRRR ‘

Cf) Y. Fukushima et al., ICUFN 2014.

100 nodes 20VMs/node

_______________________________________________________________

RAF2,0005 IR IR IS

© National Institute of Information and Communications Technology

=
=
2
=

Cisco UCS €200 M2 (Z')IL—T K, L)
B CPU Intel Xeon X5670 (2.93GHz 6 core ) x 2
B Memory 48 GB, 6 GbE NICs

3rd PT e)(ﬁlred \\\
, — failure detected S
1682 , >
I | location update for CH o
T O R A N R
o | | o
= 1678 - H-- i packet redirection . PSR I -
E; | I D o
& I | |
1676 [t L A -
switch from HG1-2 to HG1 ved d t
3 1674 |- — 4 received datagrams.__|
CH | | gl i I i |
1 3.15 23.2 23.25 23.3
| . Timev(s)
i lively path explorati th
1 Ively path exploration patn recovery
1
1
1

24



HIMALISS 2O+ U >0 X b—LADRH - =

Transit Network | o

RAR2FED
‘ ID-O45 —A 15 1 15 2 25 3 35
' ‘ B BE RRANMEDEEDRY TG 7))

'—I_\XI“nunIE@ﬁﬁiéj(‘ J:[') *%%JL
D=l RBA LTI BERSHE

80
O
i E 14 _— H(E .
= 79?;%;.1@ & HREDEITEY I LB
40
\

""IE*j-—/\ S AL/J)L/\

|:|/7 FE|HRY 10 20 30 40 50 60 70 80 90 100
""E _________________________________________________ Bt o O
. —*04—4E#RY (DHCP) —> O0—HILRRREEE
LT RAREBEE ] T UEEEEN i

RAMOOE DR YT —0E8E (2014F4 A=)

Edge Network O Eéﬂ?\g;_l %-*_Ailéé)b/ {wiﬁféﬂj:;
, . Kt — T AD (Rb—Ls)
HIMALISD ZREE T HIETL— > TRy LT O E R

O RRAF1,0008 DEFHERESR (2015FF7E)

© National Institute of Information and Communications Technology




StarBED3 #lA Tips (20135F12H)

J— RIBERKDEHE(C, T+ R IZEHFEIAFRENNE
SEEIREX TS =%, 350GBDT « X7 1E—H2EHIEE
LIgiZ. ERADOBITIEET —IHRVDTRHEE T, BIHTIS D ANRY I (CKE <K
FEBWEIH, 2011FECADVE > TIHIHEKRT 4 AIE—-U T (250GBUEERE
WE9)

10051EMH 9 3 LA ERI UIFRZIT D CEIMBIEIS TARRGH D LU D
BREIEL T RTEE. AEVUREE. NIC. BIOSEREMELELE) .

MRAEEEIRHRE. KRN E DRV E IERFEFR]
RAOHARGEFEBHLI5H,. 2013FEREOFIAEL(L300%+8

KVMIO2 Y —)LSE LRV FFHTERCENTERNESE
StarBEDIMDMEIE CHDAIEEIER. 9 <ITEEE. HFEDMAKRSAL)

—EBIER

© National Institute of Information and Communications Technology 26



Yals'd
o DRV AT LDKINEIREIE
- [EEHIHESE|ZH HANA
. [SFT|EHRAF S 1!
» ID - O —# 53 HIMALIS
e LAYV3D3RY NDID—DZEOBDOT7 KLY > O0hE
DULVA, CHEERSIEE0N
o FEARY ND—DDRTRFE(CKRRRT —) Btz
JUNJEAREE (SANB] R
- BNMEELE
- FEE@ T\ TR
e 5G. IoT RREBNMMEBRIZGHIIEHZL TS

QL

© National Institute o f Information and Communications Technology

27



ESBER L)

K. Fujikawa, H. Harai, and M. Ohta, “The Basic Procedures of Hierarchical Automatic
Locator Number Allocation Protocol HANA,” Proc. Asia Workshop on Future Internet
Technologies (AWFIT 2011), pp. 124--131, October 2011.

K. Fujikawa, H. Tazaki, H. Harai, “Inter-AS Locator Allocation of Hierarchical

Automatic Number Allocation in a 10,000-AS Network, ”"Proc. SAINT 2012, July 2012.

M. Ohnishi, M. Inoue, and H. Harai, “Incremental distributed construction method of
Delaunay overlay network on detour overlay paths,” Journal of Information
Processing (JIP), Vol. 21, No. 2, February 2013.

M. Ohnishi and H. Harai, "Delaunay Overlay Network Construction Method for
Super-Wide Area Disaster Situations," APSITT 2015 (10th Asia-Pacific Symposium on
Information and Telecommunication Technologies), pp. 88—90, August 2015.

V. P. Kafle, R. Li, D. Inoue, H. Harai, "Design and Implementation of Security for
HIMALIS Architecture of Future Networks," IEICE Transactions on Information and
System 2013, Vol. E96-D, No. 2, pp. 226--237, February 2013.

Y. Fukushima, V. P. Kafle, T. Tomuro, and H. Harai, “Implementation of
Communication Path Recovery Mechanism in a Multihomed ID/Locator-split
Network,” The Sixth International Conference on Ubiquitous and Future Networks
(ICUFN 2014), pp.322—327, July 2014.

© National Institute of Information and Communications Technology

28



