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Abstract

By large tsunami damage on the Great East Japan Earthquake on March 11, 2011, many
existing network systems stopped their functions by various factors. Even under such
circumstances, some of the information communication means which include satellite
communication were able to quickly and effectively recover from the network disconnection.
However, since most of the communication means have both strong and weak characteristics, only
a single communication means does not always perform its functionality when the situation of the
disaster changes in temporal and spatial. In addition, due to the energy shortage of battery or
lack of knowledge how to use the system, the emergency information communication system may
not be available. Therefore, it is important to design a system available on ordinal situation by
providing enough Network Capacity. We develop Never Die Network (NDN) system that is a new
network system to achieve both the Network Capacity in normal situation and the Network

Connectivity in disaster situation based on the experience from Great East Japan Earthquake.

NDN system can accommodate a plurality of different Internet access networks based on the
experience of the Great East Japan Earthquake. NDN system comprising a plurality of different
access networks is always measures the state of each Internet access networks. If the amount of
measurement packet increased, there is a problem that inhibits the communication from the
network user to be transferred on the NDN system. In addition, the application requirement to the
disaster information network is constantly change. NDN system requires the ability to select the
best Internet access network. By understand the disaster area of network status. In addition, it is
necessary to respond to the changes in the application requirements of the network users.
Moreover, under accidental conditions, temporary communication systems such as mobile
communications vehicle is assumed down by many communication requests occurred against
capable of providing network capacity. However, to be communication should be processed with
priority in the disaster situation. NDN system must to execute the process to recognize the priority
of the communication packet and the offloading packet based on the traffic. The system will be
adopted quickly and lightweight network performance measurement method. And, we realize the
network performance measurement method that does not interfere with the packet flow over the
NDN system by detecting a break in a communications session through the NDN on the system
using OpenFlow technology. Furthermore, we propose a method to autonomously derive optimum
packet flow based on the network measurements in consideration of application request to the
network. We realize a method for priority processing in consideration of rights and priorities by
determining the communication user or application using OpenFlow technology. We prepared a
test bed that implements a prototype system, and evaluated the performance based on a disaster

scenario.
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Required information varies in time before/after disaster
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DA T EH(6.0, 8.0, 6.0), SATELLITE DA /L—Fv b, /37y ha A3, BRI
DRI E I EHL(B.0, 2.0, 2.0) & W H R TR L TH LS. VoIP BEHEERFOELDOE v k
(xy2 %, (0.3,0.2,0.5) L &E L725E, FHIE LIZLLTO LS IZEHHEE LS.
Pur=03%80+0.2%9.0+05%9.0=8.7
Pre=03%6.0+0.2*%80+05*6.0=6.4
Pratennite=0.3*3.0+0.2%6.0+ 0.5 *2.0=3.1
ZOBITITEFEREO R > b U — 7 HEEHIEMEZ VTS 720, EHEFER B IEES NN EEZ D
% FTTH 3 RASHNSEIR SN TV D Z &2 D, VolP @EELEOELNE Y ST
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9% Passive &, FHUlT 5= NIRRT F e —7 "7y &0 &0 LCEHIIT S
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FIETEDHENRMHEL 2570, EEOEHEERNGRDA U E—Fy NENTHRV AT A
TIXFEADPRETH S, Lo TR AT AT Active TR AT 5. Active D AL —7
NHIE I, iperf ICRFEEIN D KED X » MEAIC X 2 o] AEEENE 5L,
pathchirp[8lICfRFE SN D37 v b b LA VR X 2 TR E TFIERH 5. ZOW, iperf
DEINZKREONT v bEFFAT HHNTIE, KVATLATHET LRy NU—7 2D HDIZE
BEGZTLEID, RVATALATIEIANT Y AV HRICL D ANV—Ty FERLEITD.

4.2.2. A)—"7 > MEEHIT

gy bbb ERIE, Xy T FREIELZZHDOTHY, X 28 N7y LA v
EEED X 912 3 DL ko LI-BEEEO 7 a—7 Tk S b 37y b LA v E Ry b D
—J7RNITKE L, &%E/ — FROHFEIEZHEEST 2. 7y M7 TRIHF LN Fws
NRTIIMSI LT D, X7y b A v HFRTIERO 7 e —T7% 20 F L F0 L LTH
D, JTUANT T 4y OEERELY LVMICIET 22608 T&5. 2oy M
A ERWEFR Yy N =275 — & LT, Pathload[9], PathChirp[10]23% %.
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X 28 X7y hbhLA /{ﬁ%:u\
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AT, 29 Pathload ®7'v—7 37y MEELTRO L HIZ7 Y — b (BEOF—fHEEL— |k
? UDP 7 u—7 TSN TS b LA Y OES) TN LB TRk 7 n—72%E L,
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X 29 Pathload ® 71— 7 %% v MEEFE

9, BAIO7)— O e—Tdgk L — b T, #HOER L7 v—7 3y FCTHEK
SN Ty bR A COIERE N OO NDEICRESND. 7V — b DO LA IS
0 —7 O EEE (One Way Delay : OWD) Z#1HI L, 30 SLoPS (23317 % #rleHE & (2 F) H
9% OWD Z#E)D L 512 OWD 2BEINMEFIC HAVT SR N ADO R E A 1L, A<T:1 &L, &
B3 72T AUT A, T T 2. 7V — MIFE—EE L — FOBEHEED LA TR ST
HOT, 7U— e E LT OWD 2EMERD, S22 K LT, OWD 238 IMEm CThiud
WO7 ) —rDOFa—THRiEL—k TeZx Te<Ti, BN EIETe>T, &7V —1
DTa—TEEL— FNEHREL, REMICTIAA LT 2T, iflo7 ) —h&2EALT
Al HORE 2 HEE T 5.
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X 30 SLoPS (281} % #IgHEEICHIA T 5 OWD L&

72%8, Pathload 1%, ##E L, 7V — D7 u—Tingk L— b ¢ ] AR 2 Bede X 5 12 L O
SHTWL 72, BRITTHFRIEOIEE LTEREND.

WIZ PathChirp 1%, X 31 PathChirp (Z517 570 —7 %7y Mk RO LI h LA v
D7 1 —7 OEEERIE A FRER BB S8 e S UDP Y u—7%%H L, £7ue—70
95 OWD OHIE R 76 FTHAFRIRZHEET 2D TH 5.
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X 31 PathChirp (281} 7 v —7 37 » MREFR
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X 32 PathChirp @ 7] F#IRHEETF1E

JRANT T4y OEENZL > T, OWD DR ROHEETRD AJREMEN H 572012, HEX
DFENR VI TH D, FHEITBNT ‘i@iﬁ FLAVEFEANTDHZETIORIUTHIEL TN D
—J57C, Pathload, PathCharp 1332, D7y N LA U EFEATDHZ ETHEEZIT
ZLEEAREE LTCWD, AWFFRIZI W TIIHEEREEL J 0 & HE e B o 8 O H s T
HDHI=, L0 HGEPARIEE IR OHEERIT N SIS, pathquick[10]1%, B AEZMAS
TR SN HHEE FIETH Y, FEE LTUX 1 2Oy M M A U THEENTET T
HENFET LD, LU FOX T pathquick OFHHEE HiEZ2 AT 5.

Iy X1 Toyte~MTU(1492byte) T ZIL— W I(bps)
Iy AMRRIRE : BlE —ERFRE) Y R Z*1000/10
10ms
M. ) EEETNO:
l 1492byte 1byte J i ll—lg"’bvte lbv‘tc
Train Train
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33 pathquick {2 X 2 HHEEFIE L Y, pathquick (X PathCharp &y, /X7 > M hLA &
NTO/y " A R Zb SETHEEZREIT TR > TVD Z L DMERTE 5. HITHEEIZH
WTHE ANy MEERIBEBETEE L, X7y A X &Ny ML A v
W@HVFV”%%@ﬁiﬁméﬁfwétw FREARERAZ 1 R LA VN TR 5 2 &8
ATHEE 20 TV . ABFSEIC I\ TSR & IS0 & 51 LT, S e LC
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4.3. 2~y ha AEHE

KIFFRIC BT B3 v ba ZAROREIL, AA—7 v b & EEECHIEORE X & 48 % 5
INRIZHNZ 5 2 & B RTEICAT O . EfEZR Ty " AREZRET D720, FEd#EZR ED AL
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UDP 7y MEASZAE LIZHEY— NS, BEMIICIERICZETEZUDP Xy NMIa o v
ML, MESNTATy Mn b ZETEARTy M nZHOTUTORXT ATy br AR R
ZHEMNT 5.

HX 5 7y hnAEROEH
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T

4.4. SFHRIERRHE

AW I T D EIERF R OBEIZ DN TS, A—T v b, /X7y b 2R L FERRICHIE
OWGR S & FBIEIE 2 R/NRICI R 5 2 &L 2&EHITAT Y. 2~y b AKAE & FRRIZ, HE S
RKEWES—ETUDP Vv hEAWTHEGEE Yy Y a VEERL, TORD LA UDP
Ry e — AT CHET 5 2 L THEETTH. ZORREET 2 UDP X7 v ML, 19
1 207y MECEEREZ O X A LAK T Tsk UNIX BT — 4 & L CHldiATe. UDP
Ry NEZELERES =L, ATy MZEBICHEDIAEFN TV DRERANZ A LAZ T
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FHHE fFRINLHIRA~D Ry b T — 7 IEFIE
5.1. 1IZL®IZ

AFIEDIRBETIECBNTC, BET 2525/ — RIEITU > ZIREDHER TE WAL, Xy
N — 7 ORBEELZIT . BEEEIZBNTH, EXy MU — 7 HRBICHE SV Tl 72 #288 %
WET D0, EROT Ry 7%y NI—7Vv—F 477 a hald—>Thsb AODV(AD
hoc On-Demand Distance Vector)Z, 5 3 # Tik~_7= VU > 7 UPETIEICE T 2 5HIEZ AV 7o 4%
IREFEZ D AfLTz, Extended AODV[11ZE AT 5. UL, JHFHOBEEERFEDOZ(L
(M5 LoD, QoS il alEZ2 1 v b U —7 Of5 % FEH 9 5. Extended AODV (251}
DRBERPUL, ITO7 LT Y RAMIHESNTEESND. BENICE, BEHREFICFET S
J — FEICEBWTE 2 BT/ ER R R Z T X THRAE L, SEICRENORN (R R
Ny ) DEDE S Do Tk Z2 FERICFIAT 2. BRESEFIRIUL To®mY Thb.

1. Source Node 7537y a7 — R¥y R MEfE

2. Ny NEZE L, — RIZFHMIE A 5 LooBE , — R~y FEJEL TS

3. Destination Node (ZEIFE L7377 v NEEITL, BREZRE

4, BN UT-RBEIGRIE AN v S, REEREZEHT 25

5.2. AODV 7o k=2

AODV (X, MANET(Mobile Ad-Hoc NETwork)% CHIH ST\ %, REEEHEOE RN & - 72 I
DI D FAER ZAT 9 reactive MO 7' 1 ha/LTh 4. ZO7-HAODV OFE & LTI,
OLSR =° TBRPF &\ 7= proactive B2 b~ CREEE FIAS A LSV, 8H OEBERFIZIB
THIE R D72 < THEL DO TH Yy MY — 7 BIEROFAYEIZERLTWD E WO R & 5. A
FICTHEL TV D KEERF Y MU —2712B8W T, Bohxy NT—2BICBNT, %
FUF EBHBIBEROET LN 00D, AODV 230 LRGSR IEEZ BT 5.

AODV 3¥ 34 RREQ /X% > b & RREP /X% v MIART XD ITREMEE OB, #RIKER
(RREQ) & R IKERREP)D 2 FHFED /X M T 5. G700 / — K S B#F 5L D ORI
HMEFF> TR b7, BREERLER LR, H#MEL0/ — Nidxy FU—7 EIZRREQ /X7 v

Fae7n—REy A5, o/ —RRZONTy FaZET 5 LMET 5%RET0/ —Fo
REEIEHREZEH L, RO/ — RF~RREQ 7> MalET. 29 LTHMDREEL, — R~ Ty
FRBIEST D E, BETL/ — FET X TORENOHRANR Yy T E 52 DO 2 21 L,
RREP /37 v b RFE DR AR D 23 B D/ — FIEFREZTH LT < 2 L TREEIFEMRDERK S
T,
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X 34 RREQ ~7 > k& RREP X7 v |

RREQ /%7 v MIHMDOREER / —FDDIP T LR, ¥—4F U 2AFSE, 70— FXy 2 b
ID, 2L T IEHOL—r vV ARG ERET DEE LTcsid ) — RO®ES) BEENS. RREQ
Ny NEZELE—RB, bLEREL//—F D Zoifs, HH0IEMEA LT % RREQ
N7y DY =7 2 ARSU EE o241 RREQ X7 v hOREEHEND. ZOHEA,
RREP X7y MIN—T 4 T =T NOEE EFHERNATO RN HEE LIRS LS.

5.3. Extended AODV

kD AODV 7' k2L Tlx, REIX) bREEDOM Th/R v 78 % 5 2 DR S
NDEH, ZABKT U HIRERREEIXR SRV, 2820, %/ — RPEROHKO R 5 8%
MY o 2HTHOT, HlziE 1Ay 70 IEEES02.11b (s L v 1%, 2 & v 7 IEEES02.11a
WEDIE ) DR DO -2 —F R T AWEEEEL LG EIITE LTV D &V SRS 2
BNDHTOTHD. 0D, AFZETIEY v 7 BRI W TR S U2 EHImE I & 5 &85 Y
7 OESEOREMREEZ RREQ & RREP (2%, Min-Max k(2 X 0 il 72 REEEIR 247 5 T
BEREZETDS., ZCXY, 22— RV —TLiZ Endtoend TANL—T"v DL 9 72 BT 5
Ty N HEEEE B LZ D, BEERE TS CCIMIMER R 2177203550 b, L=
—POBEEBENMEIEDLZ ENTE, hOoRWVEHEELEBTE 5.

AIRREFIETHE, HERORBIERIZINA TR TRz ) — R TOREZR R Y > 7 B LW
M O %E, RREQ /37 » MBI 5. £ LT%IE/ — R TH%ik+ %5 Min-Max (2 X 0
2RI E 21T o 721%, RREP /37 v N &R IR S 7R3 B A2 S5 5 2 eI - CTH
M/ — RZ& U CRIBIRE OB AT ).

Bz, X 35 fLiE AODV X7y b7 m—IlRmT L OICEEL/ — K S bikEHk/— R D
ICTF = Z EHERATOIEWES, £, @O AODVIELFEC / — R SIZTRREQ X7 v h &7
B— R¥ vy A MNEMET 5. BT 29k — K A IZRTOBE  — R ID ofth, i &7 i
U7 ID B X OFHBEOEZRIF L, 4 RREQ IZ#E U= RKEEI BT 5. ®iZ, /—

FA TR, —FS 2R BiE — F~RREQ 7 v F &7 m— FFy A MM L, ZIEL
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7B — K BIZRBEOHE 21T 5. 2O L 51 L TREMICAMOEESL 7 — F D I RREQ
Ny NINERET HE TN IEIND.

Wiz, RREQ /X7 v RSEE 7 — RICET 5 &, 55/ — RIZ—ERF#EE D RREQ /7
v FOEIEEGD, RIS R & TR R 2 F o R O U R P 2ERT D, 9 LTERK
S IV AEMFFRFEIZLL N © Min-Max V5% W2 FIEIC X0 i 72 R BRI S 5.

1. BEMHRBICENT, TOFH3ETERNZY V7 OBFEEZ AW TREZRERY > 70
FHMIEAFE LT 52T, &/ — FRITHAEND Y 7% 1 DIZRE L THL
2. FHEMHREKICBIT 2 TOHE L TRWEA ) — RO U U7 3HIifED 5 &, Mz R
FFL T/ — RIS 5
3. EMRRE Z & ORHMBE O &/ IMEMin) & i U, O i T RfEMax) % & % R0 it
IR L LTGBIRE D
AREFIEE, &/ — NEIZEERDO ) > 7 75925 NDN v 27 A ECHREISND Z L 2EE

L, A7 v 71 TEDE /) — RRHEOERY 72 TOEDTEL. £LT, bHREKEH L
EoL/ — Regide /) — NEOBREEZEB 21256, =2 NEBE OB R MERITRENICH 5 R
NVR 7 DfEICERSND 0, RIBETIETEIAT 7 1 TY v 7 2 RETHDICE L
ToRHIE A2 AR SRy ZRHOTEOICAWS. T72bh, RENOFHBED 5 b i/IME 2 B 5
TRARBMNAVR Y7 THY, TOfE%Z Min-Max (ECTHWA 0%/ — F~XET5. £L T,
Z @O Min-Max J£12 X 0 28I SRSV, 7 — K DIZRREP /N7 v R & &G RE~RIET 5
0, ZOREPHE, — RIZRREQ /X7 v MAERHCIERR Lz TBEBE L7245/ — K 2SR LR
BIRIE ATV, ZAUT XD &Hflk ) — RIZBEET 2345, =5/ — REAMDZ LR AREL 72 5.

1.RREQ
<Link1= <Link2> <Linkl>
2. Min-Max
Decision
Prev Dest Prev Dest Prev Dest
S(Linkl) D A(Link2) D B(Linkl) D Possible Route list
(History)=(S(Link1))| | (History)=(S(Link1), (History)=(S(Link1), Route minAHP
A(Link2)) A(Link2), S-A-B-D  0.72(max)
B(Link1)) S-A-D 0.65
S-B-D 0.56
3.RREP
S A B 7
Next Dest Next Prev Dest Next Prev Dest
A(Linkl) D B(Link2) S(Linkl) D D(Linkl) A(Link2) D

£E - BRENBIEREN
X 35 §£3E AODV /X% v h 7 m—
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6.1. [XLC®IZ

ARETIE, BIEE CTORETFEL NDN VAT AL L CEETHDICHNEREY 2 — UK
[ZOWTCEERT 5. NDN A7 A%, NDN 22> hra—F & NDN A4 v F Ik ks s.
NDN = b r—F 3% 2, OpenFlow Framework # HCZHE#E X5 OpenFlow = b —%
KK L, 2y b U— 7 VEREHER R 2 %87 5 72 D Monitoring Result Database “CT%EE%%’LEL
NDN Z A v Fi%, OpenFlow O %5} 57280 OpenFlow AA v F LHEEOWELR
— A B =T xz—A, ZL TRy MU= MEReEZMIET 572D Network Monitoring Module
THERLE D

NDN Controller = — —=>» Measurement Packet
OpenFlowFramework semnnnnnnd  Control Message
Result
> [ User Interface | 3 Data Packet
[ Decision Making Module |
. | [_Command Handle Module | ||| Host PC Host PC
NICO |eeermmres :
< 7 7
: I | NDN switch L ~ic4 | [ NN switen [ xics
: OpenFlow Switch v OpenFlow Switch \b
SR I ' Matching Rute fI[ || ... , Matching Rule
E : 2| Flow Table [Seemmrmme : >| Flow Table m'
| : A A A ' N A A
Pl :
il \Hco | NICL | NIC2 | NIC3 Nico || NIC 1| NIC2 | NIC3
1 I_ - Network Monltormg Module | r — Network Monltormg Module |
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S

X 36 E¥=—/VERK

6.2. EY 2 — /UK

NDN v 27 A%, K 86 EY 2 — /UK T L 91, #EOEY 2 — /LTS,
AHIZ OpenFlow 7' v ha /L b L7z A v —U 200 D 35 2 & CAMEREZ FEHL L T
L. UTED, BT A8EY 2 —MZOoWTaAT 5.

® NDN Switch
NDN Switch [ZAR A F PC b DT v by R T 520060 THY,
OpenvSwitch & Network Monitoring Module THK S 415,

® OpenFlow Switch

ARE Y 2—/WTHFIZ, OpenFlow Framework % M\ Tilif &4172 OpenFlow Controller &
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TCP/IP #fe ST\ 5. 27w b 71 —[%, OpenFlow Switch W& Flow Table & FEIZIL 5 E
Va— MBI ENTNWABIL— LTy R U7 En5.

® Flow Table

Flow Table I%, 1EkDON—ZIZBTDN—T 4 7T =T NPT EREFD. V=T 4 T
T—7 N EDiENE LT, OpenFlow Controller 725 DMl LD EIICEREZEFEA[HETH D
RRNZFET s, ZOMBEZFIHTLZ LICkY, Ry MUY= EZEINIC, Hho—fETER
THIEREVHRRIZRD.

® Matching Rule

Matching Rule (X, NDN A A v FRZE LTy bOS5 L, EONFry MTED
Forwarding Action Z#/H T 20 ERETHZODERTHD. ry hO~y X ESHL, A
TR — N F 505650 IP 7 R LA, TCP/UDP iR— h&E R ED I v A LA PiE#REST—L L
TENTy MEFEBL, ~vF LTy MOk CTIiEDBEIEETT S .

® Forwarding Action

EF2 Matching Rule Tkl 72437 > MIxtL, ED LD REAIEEZIT O &5l T 5.
4 28R — FEG ORI, 7y b~y X OFEZHZ #1722 £ % Matching Rule #1272
WD ENARETHD.

® Network Monitoring Module

AREY 2= ENDN A4 v FICHERIN TV DIEBOR DT 7 B AR L TRy T —
T PEREORIE 21T 9 . HIEREEIT NDN Controller N Monitoring Result Database (ZA&#H S 41
5.

® NDN Controller

NDN Controller 1%, NDN Switch (2%} L CTiilffl =~ > F%& %177 %. Monitoring Result
Database ([ZEESALTWNDFy MU — 7 VERERAIERERICESNT A v b7 e —HfilEoE Y
EEITV, it ba~vr N&3173 5. NDN Controller /& Monitoring Result Database &
OpenFlow Framework C3%& X 4172 OpenFlow Controller 7 7'V /77— 3 > TR I D.

® DMonitoring Result Database
% NDN AA v FnbUE SNy U =7 HREEDORERREENT 27— =2 ThH 5.

® OpenFlow Framework
OpenFlow Framework |& OpenFlow Controller #3ET 4572007 L — LU —27 ThDH. K
7 L—2LU—7 % T Decision Making Module & Command Handle Module #322354 % = &

T, Fv U= RO RIC K 2 BERRELERE R Yy U —7 ORI KT 5 Z & 237
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L7275,
® User Interface

Decision Making Module (2%} 9% /37 2 —% D A ) NDN A A v FOREE L RT H720
DA LE—Tz—ATbhb5b.

® Decision Making Module

Decision Making Module /%, Monitoring Result Database WNIZEfE S iz v b7 — 7 PEfE
WEREREZ, 7y b7 —RRT AT AL TITT 52 & T, Kz 7 25T
5.

® Command Handle Module
NDN AA v FIZx LT, 27y b7 a—%iili#ld 257D Flow Table X #i 2 2~ > R&FIT
T 5.

6.3. AvtE—vYr7nmr—

RUAT AT, N7y h7a—RRT7 LI XAMZEVRESNET 7A@ 7y b7
n—%80 X 57912, SDN Hiffo—>TH 5 OpenFlow [13] ZH\ 5. OpenFlow Tlix
OpenFlow Switch 75 R1E S D& A v&— % OpenFlow Controller 73521 7HL Y, *Fhisd
HANR NEFATTHIETUIL, MBRITEITOANS N R T FROFEER A TH
5. RYVAT LTIETLERA XY F2 L FIORT.

® switch_ready £ X2 |

OpenFlow Switch & OpenFlow Controller D U > 7 23 fESL L 72 BRICHEONME & 5.
OpenFlow Controller %, #7727 OpenFlow Switch 23kt Sz Z & 2 ARA X2 N TRINL, xf
%@ OpenFlow Switch (Zxf L T features_request A v &—T %75 5. ZDAvE—V0F,
OpenFlow Switch (Zxf L T Switch B§28 DEBAEDFRERT /A AMER /2 & DB A R T 5720
DHLOTHY, #%ik+ 5 features_reply A v —T 2% TWDHZ LTk TERINT
OpenFlow Switch OEERFFE AR T 5 Z L AIREIC 2 5.

® features_reply f Xk

Ak L 7= features_request A vt — %% 7 Hl-> 7= OpenFlow Switch 73, F D& L L CTikE
9% features_reply A >t —3"% OpenFlow Controller 2% {5 L72BICFEFONH & 5.
features_reply A v &— 21, Switch BEZR DBAE DR ERT /A A2 ENFLid s TR Y,
ARV AT ATH, ZOAyE—YTHEMESNDOFEHRD D5, Switch HAD ID LIS TN D
Xy NT—=I A B =T 2= 2D, KF v NI =7 A ¥ —7 =—AD Link ki & i LFIH
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® access_changed X |

53 M TR EFIEICLY, BRPOT I/ EAM@EEE T HLEND D LW SNTHEIC
MOV S LD, NHERTIE, (mwﬂwf7HFﬂw 51525 Flow Mod 4% switch (2%} LT
FHATTH. ZNHDOA XY NOMAEDLEIZE Y Ty Moz fili#+ 5. #t I/ Switch
MHIEIZ, WAL TWDT 72 AMOMREENEZ A X — N LTEY, (R Controller ~EEHLAS
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CZETITHALIEARC FZ NI FTELTROVIRY ENHAyE—VD 7 —%K 37 A
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® 3G/LTE # : NTT DoCoMo
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- o
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X 38 Fmu hFZATYRT KERK

% NDN ZAA v F %, NDN =2 hr—7 & OpenFlow v ka2 /LCHIEIT L7201
OpenFlow ¥ XV EHETHMLERHSH. TD-H% NDN AA vFiE NDN = hr—7F
® IP 7 FL AR LTHIZ TCP #2722 X512y NV —IREZTOITH. FT,
OpenFlow T ¥ X/UIEXHFIZHWTEH S LERH L7290, SlEHORRRE U CHEREICEN -2
WBEMEEZFINT L. £72, *y NU—7MWREOHEZIT S 72D, B PC Z NDN A A v FITH#
LT\ D, v hU—ZPEEEHIER PC 1X, NDN AA v FREMET 5y hU—2 LA X
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