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Introduction=Kate=Nishiyama laboratory ™
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= Professors
 Lab Members: 30

— Postdoctor fellow: 2
Doctor course: 6
Master course: 11
Undergraduate: 4

— Others: 7

-l

Prof. Kato  Assoc. Prof.
Nishi

* Countries
— Japan, China, Egypt,
Vietnam, Cameroon,
Bangladesh, Thailand,
Bahrain, Finland, Brazil

Assis. Prof. Zubair Assis. Prof. Mostafa
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RG: Research Group

[RG1] BERYET—2
BELUYIRTL BEREEE, EAMEK

[RG2] B/NAJL-T Ry - HRyrT—5
MANET, DTN, D2D, M2M

[RG3] ELEEBDRE YT —S
FiWi, PON, WiFi, WiMAX, LTE-A, ZE# Ay 1

[RG4 YT =T —FTHF ¥ H—EX
H59K, ERARL—, SDN, A7—/S—L A, P2P, CDN

[RG5] kT —H LI R ILF—
HEH BEFTREIRILY—, Av—r)yk

« 2HR-(f, g) routing

= Redundancy< f

@® source node

® relay node

= g = packets per group (“group size”)

® destination node _

J. Liu, X. Jiang, H. Nishiyama and N. Kato, “Generalized Two-hop Relay for Flexible Delay Control in
MANETSs,” IEEE/ACM Transactions on Networking, vol20, no.6, pp.1950-1963, Dec. 2012
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Example-of-Hybrid-Muiti-hop Routing & 3.-4

In short hybrid multi-hop routing is called HYMN*.
HYMN comblnes 2 routing algorithms : flat & hierarchical.

. : Cluster member
® : Cluster head/leader
S : Sink Node

T SIEEE  ‘S[Csecom Lileei-

BEST PAPER AWARD

IEEE COMMUNICATIONS SOCIETY
EXTENDS ITS CONGRATULATIONS

Nei Kato
“HYMMN 10 IMPROVE THE LONGEVITY OF
WIRELESS SENSOR NETWORKS™
A HOC AND SENSOR NETWORKING 51 MPORHIM

* Ahmed E.A.A. Abdulla, Hiroki Nishiyama, Jie Yang, Nirwan Ansari, and Nei Kato, "HYMN: A Novel Hybrid Multi-hop Routing
Algorithm to Improve the Longevity of WSNs," IEEE Transactions on Wireless Communications,
vol.11, no. 7, pp. 2531-2541, Jul. 2012.
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Contribution-to-+FU=T-standardization

* ITU-T FG -DR&NRR
— Focus Group on Disaster Relief Systems, Network Resilience and Recovery
* Input (May 21, 2013 @Thailand)
— DR&NRR-I-105, “Message Transmission without Cellular Coverage”

— DR&NRR-0-44, “Report of the fifth FG-DR&NRR meeting”
* Use case
« Network framework for DR&NRR
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High BW High BW High BW

small capacity middle capacity High capacity
1,0E+1 } }

1.0E+D

1.0E-1

1.0E-2

1.0E-3

Requirement of BF

Middle capacity
1.0E-4
1.0E-3 1.0E-2 1.0E-1 1.0E+1 1.0E+2 1.0E+3

2
o

Requirement of Memory Capacity (PB)

Source: 2012 report
of computational
science roadmap

Attainable Performance (Gflops/s)

For Memory
intensive For Computation-

applications intensive applications

[ | I | | |
2 I 0.5 025 0.125 0.063 0.03 0.0l

¥V RYY L 2013.7.23 Application B/F (Memory Access Intensity)
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Power7 0.52B/F(245.1Gflopls)
h‘le IB/F (256Gflopls) FX-10 0.36B/F (236.5Gflop/s) 100Gflop/s Core x 10 /socket

= 10Gflop/s Core x 100 /socket

$x-9| h.5BRIF iSandy Bridge 0.27B/F (187.5Gflop/s)
AGfiop/s) / /

Nehalem EX 0.47B/F (72.48Gflop/s)
Nehalem EP 0.55B/F (46.93Gflop/s)

FX-T T.0B/F (40.32Gflopls)
SX-8 4BIF (35.2Gflop/s)

90
92 94 96 g8

Parajjej Efﬁciency(%)

Attainable Performance (Gflops/s)

|

05 025 0.125 0.063 0.03 0.0l
Application B/F (Memory Access Intensity)
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Covering wide-area applications

needs balanced improvement . 'nkILimiting Applications when
both in flop/s and BW! - only flop/s improved!

N
N
Y

Power7 0.52B/F(245.1 G!/s)_ ‘

NGV IBIF (256Gflop?s) FX-10 0.36B/F (236.5Gflopls)

—__ Sandy Bridge 0.27B/F (187.5Gflop/s)
/| /.

Nehalem EX 0.47B/F (72.48Gflop/s)
Nehalem EP 0.55B/F (46.93Gflop/s)

FX-1 1.0B/F (40.32Gflop/s)
SX-8 4B/F (35.2Gflop/s)

Attainable Performance (Gflops/s)

| | | | : Important applications that advance
Lt ! leading science and engineering R&D
| 05 025 0.125 0.063 0.03 0.0l need memory BW as well as FlOP/S’

/F (
ST 3 ‘/éPRhc'%tﬁnl% . ;42e§nory Access Intensity) 6
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Hybrid Memory Cube EDA Tools for 2.5/3D 3DIC
(Micron/IBM)-, Synopsys/Cadence: Memory on Logic?-

TCHOKU

st rrrrrrrmeeTT |
AMD GPU (Courtesy GF 2012)

Logic & Memory on Interposer Logic on Logic?
SONY(PS4),AMD, NVIDIA

Major semiconductor foundries are planning to provide 2.5/3D manufacturing service

* "TSMC 2.5/3D” program with xilinx, AMD, Nvidia, Qualcomm, Tl, Marvell, and Altera

* GF announced to provide interposers ramping in 2013/2014 -
*1,L.Cadix, 3DIC & 2.5D Interposer market trends and technological evolutions@3DASiP2012, *2 AMD, DIE STACKING AND THE
SYSTEM®@ HotChips2012, *3 P. Garrow, “2.5 /3D IC 2012 Status Review” @ 3DASIP 2012
FSRHRE S > IRY D s 2013.7.23 19
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Load Store Unit Mask Reg. 5
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Vector Cache

H Y

@ Vector ; 7

- § i - 7.
REG REG

® Cache on Core
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o Ny
Cache Scalar Reg.

Onchip memory

Main Memory

Vector Processor

Egawa et al. 3DICI0,12 @® Core on Core
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Vector Processor
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Relative Performance
(vs. Single Core. Baseline. w/o cache )

APFA

1B/F without Cache and 0.25B/F +
cache realize almost same performance
Vector Cache realizes high

Power per efficient Memory BW
(W per (GB/s)

power/energy efficiency
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SRS 2013.7.23 Egawa et al. 3DIC10




M EICTHZBIEd HASBUNE

1Tl

RALRFHEHRMAARH 2R
B2 BEKER



M EICTZB 59
BHASE ENE

gz fRXHR
L e

RAAKRRICHTDREINIORE

$50 mEFMIVERMERFERTT—F 5 - TIL—TEHKY
(ER24E7B17TBNERHKIEY)




Bh S 1ESRMDDBIL D K IE

HKFICTZ BT BREFTLE RLBKER (RALKRF)

SREFXR K THBAL IR E X i O R E

g ﬁ@ﬁb“)ﬁ%i)‘lﬂ;ﬁ x ROFEEN
B EITHLT ol .

R DELZE/HTEEL



Fr 9 1R ER DI

EBXD S+
BB HANGEE) 178FI87E, 15BF(CHRAE UISERONSS (FEN LE LT,
o Amaess AE — BB ODIEENEHIC (33 D E L A, SN
EP_YERE S IO CHRT ZUEN BN E S,
o e : ABOEE 4 5BEERIC Lo THELTRN. BTA
NEROBHT A SIS HEN R LE LT, ¥ELNM
‘ I BEDT . BREHAEKBBIND CHIERENE
EERAPRFHSY - FASH F, R, BRESGNR—2TF. 1 LB
HE(330TT
: o SEATERE. BELTOEIH. HE=m iR L Ot
R PrhEER R IH = RS FANTNET.
Wl (R SANBBLCEON1 0 0EDHELEDT. WBFC

V382 0 0 ADEBAEINEITE L,

= : IR T T, REE L OREESEN LTS, &
IRt b L GEREPT) =7 gmzenmcaiaunclLsn?

: HEEDRETT, NEDSRAN4 00 A, FERT
EOFEHERN - BUE -3 0 0 A cmhEd.

SREFXR K THBAL IS E X i 2R 8

HEIRDIERKIC
BRI ARAR

N
O
BICED=—ZK

EREICIEIETET . MM 0EES
\‘ib’%ﬁsxvui o HERELGL

WES BB | g S

?ﬁﬂ)ﬁb“')@ 1 {7 7° ] Bt 'x_. -
WUEEBICHLT |

Bk - A FLZIB/HTEEL



(BE-BR)

(8E-38)

]

RAFKREICBITDRFHE

S :

il A5

P15 ER
)

; HRESETORIRNSE (5Z
| = «

B~ L

LB OFRISIBERTIME—R

R #: i
BOBBRATLREARBTEEL

- BREOXREMWIRES AT L

KREMCIERATL

F—K—KAH

DBICANTBAN B L
RAFARKTOBEL LDk




I‘ﬁ‘y‘é BERDT—IN—RA L EHMTTRIE

= 513 " =} 3y
fEEAFTDL
N E S,

DiPIE

($B-38) ] I S BB —AA =
@
HF‘
“Eax
(BSTEMOBIESRTL) HEHBEESAFL
2N — i
m® BASENE | 1-v ‘ P b N e
= —// 142 A IIEIE'
. 71-2
A=
) FEERE - IE (R R
e Wy )
42’ UF‘%T ‘
SNS

M&Fiﬁd)DB{bd):Zh’&kiﬁnﬂiﬁ

PSR
(21E-28)

& R IEHRDDBIE DX IE

= mEES

LT (Emms) BHASHE CTia SN 5L DMK FRISETERLERHA
- BELSh B, -

- i! BEIHE—INIR(DB) ICEHRZZD VAT
==

o WEEERTVEVRRINE
Ed Eill'E;%EUZ)

.6&%,.“11'1_\ Iz’ﬁ E g‘* = nnﬂ




HATHARBFBREIZIL=FT12DOL<

H
e
3

%* E’J&ﬁ/‘ﬁk*ﬁ &1k,
&8 %3 ﬁ &
WE ﬁ'%

A “FES‘Z%%’:%EE

KEMGZIEEBNE T3 K EHODBILOZIE
EHERATLDBE

JST/RISTEX A2 a2 =T M DECRID - B L7 EN T - Hh 2 0 Bl B 25 B 5 58 15 |
L% IO oM -7 — D HIREY

REAXREBEXROME  KERIE
REROFE -2 T —T DR

E?'E;EE
" D&
' *i’“%‘*ﬁ. FRRE97R
& HIREH
BAREFENEIZLD e =4 iEZKjC'*'“‘O)*TVC
EEFHROBEL “:: RERORAE-IH
BRBTHETES

1Y HSOBEERI -

KBYRTLD BEiE EXADBAX—VDE&E




B X ITEIRDBIL S, AT Lver.0.1

AF 4) P55 IEERDB 9
.................................................................................. TFAk o
Llay o s EEG)E;R . {&IE

FERETRARAR - %0 TN | ERDEHSNI
F=JL
B i
2 — | &7>TL—b
— | P Y—>
DB DEEHY
BERPH - BUEL
W ENE
A~ M =

DB
F>ITL—b

RERIR S AR

B it:
=TT T

SRR hIsiSEEE BAH YV BMTET
TR A G
S — e — ﬁﬂg%ﬁo —'%—El_ajg 1 Eﬁ*ﬁ*“o
N = B B
BElb=NET+X b

T
RO R

ARITOIER. SO — BT,
R
() SEEHERENR (RMEOHEE) IR B
e ISIERY | 1 i MUENANE | e T L—KE
» | ~[milighm. |~ [5ER =] 7l I~ HDHER
) SR (ASHRE)
L i i FgRHE gy
v | - SiliahE |~ 8 [=JtA 1= 2
(-
R RS L S trom) o) e e 82 (%

© 2ot [EEmAsGER A ETR -

BEEEN  SscEE)  becER)  HE 1w BT ERNERTE  mag

[ La-Fem [ WP |




FYMBHRD
ESEHIROZIE

MR EFICTZHIET HARAEEFNE KRB (RALKE)
EXERIZEN =T~

(#IRFRAAE] 1YY VZKIC

SEHTAREICBRAT TS,
[CFE(C, BARAIDERTHRIR
mlc Uy BEHRI DR DIRIR
ZH)ZEXI, #jishin




TRZEET HFHRE
. - ¥ 740-93

BEHEEXNRTI 7 FEAIDRD H 24
VY3 E V) L DT AHNT
WAEDTIEDTLEZI W, A YPV
72 L 14.3ccBREDEDIF D £923,

CARICRAT GBIk

9, http://bit.ly/

XEEH wﬂﬁ'ﬁ%

- ¥ Ix0-935

(B2 hBAE) YUbiT
IZICUD AHKRFEEHTT,
BRELD AT D B7RF ¢ 2
D, ALFREGRBIEE>TL
$VET, ABMOATLS
THR I,

(il ARHKX
)5 F R B BE R )
#Sendal  #earthquake
#eqjp #jishin
*RE B yYvs—k TERCADICER
273 2 BARARNE¥N

e




XIEEFOBRELAS

> 7: LRI AL -<<sf§% MR L)ICUDH BREE S, P OAEH
wq—pty MARVA—E WMEZVA—h HETBTRURY, AIU?U&%E%Jtio’CLEL\iTOI
IO AT 5% CHRESL, 0222482131 (i

000
) TABELEARARERES) |
S A LIRET b, IATASRLAERBEAE |
3,000 . | RBRZEMHOATHERRLILDE
-a' BEIZET ! #apan BIDLHETIS LRS!
S S ABBETEN, 2 TOAOBRBENEFYET, Z |
2,000 1 v 7 l%AE,ﬂawkﬁ'&&:’#&T(T &Ly, 022248213110 |
N/ 7 | B A S R RRAERERE, . __ !
1,000 i
v n 2
SHOLINGNNE AP AN
H
o y : . = =
o a® A0 P 3O P D P Qo P D D D P
Rl »(19 e \'Le‘%ge\e\q,@@,\q_@\ﬁ 2o ™, e'fz’ o d@“ P o e

RO EMR - TR

T EBEICEDHLE

. :X%Eimwkﬁé’éﬁ%ﬁﬁ%w&éo

o IEHREZRE T DI=DICA I EERD,

o IRETREMULE LI, B & THEEICEMAEIR, Fo)L
/741) LEILELK,

=S JAWE=:1: 5

HBR T

« 00THV) U ZRE > BRITAL
« FRMDZIERT > Hic@BE|
ccomRMNEFRFL > BRICEZHAH

b{



FHROGHEEZES>EHRTHH

SEEHKRENICLLFROES

e | Bunex | BE fgss
FEarExiE | BRUTF5o—

77')’7'-*‘/3‘/ﬁ
. L

“ R | BE N

m T el
HERERRISET | (UL ORETRTT.
BRRHARAHPERT!

S F(@miyako)||
EXOEIIFRLE:

EEGREIERE

HIJ-SNS 0 [EHR-EROBIE-£4#-THRE




BOE L| RV TVATA
rohoku.ac fp 8GB0

R |

VIV THBENIT S ?

n @anonymous
AVI o THRENTS

-1223:08:49

TrARYL 21 AR 1
6.-:..? T"l
AUV ERELS LickESATRBFIDENFRE i VUVEEAScciOBEMEDETA. TALERA
] EEREnIoT Lo RBERTET EoEBNAERETOT, RBHNCREASTEA
shin - 2011-03-12 10:47:41 mass_dantal- 2011-03-14 16:06:24

L *&HEE ﬁﬁj % ‘: ‘i{ ‘j y b‘{ b\ "\ ]{‘Jyvtﬂﬂtﬁiﬂﬂﬂjfcﬁﬁf&ﬂﬁ‘tﬁ

SRRy i R R R S

FhoEl -2011-08-15 02:66:41

1Y IV REENECEEIETA |

aylin nakamura - 2011-03-12 22:42:04 BB L BERESAENC IR YUV BB EMNSH
ETZFHDUYA— bHBSHERDECTICEIN

BROS DRSS VIVHTRRTR £ &L
FEEF & - 20110812

Bl - 5 3L - iR B D BB 5k

EEME(EF)T) BT + BENT S AV + BR/N\F—FRH

ﬁj-%ﬁ @fﬂ% Collagen has beautiful skin effects.
eviagence o
opposing opinion I»:|7—’7'/|-|Et¥ﬂﬂ. j%b\%é

——— — — - —— o — — — e

EH=NEELTE e +FE
beautiful skin = to beautify skin | Al & ZE|L{T B + existence

-FE
. - existence -

S ELLSEAL

|
|
1 beautiful->pretty

l-‘-_‘-l-’-_-

—Jﬁmh~qmwm&%hml¢ém%@MﬁT%$ﬁh

. .
EVICENCE e cannot expect (collagen) to be effective at making skin pretty.




REIC LS5y MEROBEH IS5

ERLEFE REFHKKRE (2010)
EENBEFEE HFEME (2010)
CICLing Best Paper Award (2011)

BEFHE T U RERAE &34 (2011)
FHANEFR ILTEIMRE (2012)

201 1FE=(Fa235:) 58308 (B ®#B)

Ty - o b A 2 |4
[T o _x
™ i IR | 7 8% FENB
R = g i [PRERT L i
[PsE, 2225 e o, [, | BRSS RE 211
27 INEC. RILA™. | oo, s | M E 7
o |BEMmE  |FREVESRERENA 0 | o e | = o i
(QU]BmIZl I. if%ki\ *ﬁ;ﬁ@i "f’:J‘J_-Ij & & = . _— I m
NEC. ®iC .o~ M i = ) e = A (2) = =
RO | | T i : %
wencte. | 3 g okmEmasnw| 28T RO, 1]

RIFED B EUNEE

KRB INTWAHmETFIAI=T

MERTOIARERBFERBFRLPGAVVDEEICKY, FF
B AEBEBEICEREOLICEEVMENRGEL—RICRBRT HE
LWOEBDFI— A= L DNELCNTLNET

(VYA —rTHBFL] TATRBDERTHEEVEDOTAN
FHHIET Y IR TLESFAIEYA—HEIBRD L FTIEEZ

JAEBHDBRICLSIEEMERBOSZTNOE. ORXER
HMNSERXICTFOVABTEY . YA YF—THE-TAHEIK
E(TENFS T, HPIZEAY LD TARY)—223vbh T,

26



RIFERD BE)INEE
JKRFEINTWSEImBEEIM =Y

Py s ;3 S

BR8EA 18.7 BAT. RTEVOEHOROBRABEADTL B>

JRAEGHBT 11.8 @THRBDIRELHTREBALPGY VD DBFEICK D, T
HEBUHPR R, ERBICEZOA CHEESVHEINEE L —RICRET D

ZHER1T 10.4 @ "RPABEDBRCELMERTIMER I,

IV F—hAKICEIL TEBYENSEL, MICEL-TE-
AEYH 8.6 T znTHESSEBNES(C,

ig*““ 5.3 BER—MEEAN 1 SEEESH
H&EE 5.2 B EEXEIXKEE. "BFREENSAABEEZEVELTVD

2P| T 3.0 "IBEORPRTHABERTEHSNTULVRL,
H—/0Ub—A 1.9 H—)Ub—A, SYOTESERRLE

AV 1.6 BFRHICAVIVERTERL

KRB 1.2 RPRABLERERFLLTEL

BE 1.0 "BERCEIVRNESENTEDEROLLICHRNH S,

RIEED YL ERT IE DL Z B RT3 4

N 1

:JUEEL& 5EHﬁ(I]EE,24ﬁmﬁT

= - o D D D S

e \\a‘\‘ NS \a“ .\c» g\ .5_\1 e .\-‘,\-"-‘..:q,\ e ey ..:1\\ .fgx .z,\x R S SR T e
T T oG S e e S

35(%1“ Bz 30 TIE 11.58F B TUNER

'.‘_:r D4 305 — 23D

_____

o0 oy b o o e R s o o
o~ LSS =t e s e s 5
N ,;1\9 R e S \\\)0- .l‘,_\l- T T e el S



LIS Bl

IUTFLETE-TELEA RT@sewx: [HEBLFH L] F
TBICEEDA ! ORERHBDEXKICIVEEY
..

xax 925RTs 2011-03-11 232635
ORERHOBHEICLIYABVENELEICMHBEL. W
 HEE—HREICRRDDTHHDOBIERA DY/ L EEHFS

| HE BAATICERULDESCLTGZEN L 1 L 3
| EREBLTESAMB YT,

Bmeahtz
(R

T3
YA—k

ryee

§23:49:24 HERILLNTY (> <)

fRT @sexexc:
(!
CMENEL

oL ATRDDTHHDRIZR -
hoNGEERLEE. BT

RTs, 2011-03-11

FEMRDIEED

IREEHOMEICLVES |

EIZfEL. mrEL

SEBLAOESISLTTE ! 1

Bl s —+
DH5AS
el

CMICEMUBLESILTISN L LY

FTIEYA—hk
‘ DISRE

t @O0 1676RTs, 2011-03-12 14:46:29

N[EE] aREREKA AN STORERHDE

s % PR IEVLSERICOVT. TCDEIEEE
UFEEAIEDHERK, http://www.cosmo-oil.|

: HEBOERENENZIBE, BB | SEIITIERD |
------ fEmtEE I |

WKH

| ORBFTEECTE M ?
 REEECTTEETH?
: BN TEDDIEEZ?

sy | 00w EE oI ST TT
ok ESE N

| BEFTRRL TS
: DIFEATEL?

BT TE A0 (FooiE

AARRTETZERELTL

H L g ‘ =37 =8

L TECEPIR 7 TR 2%, FED®E:

i W E Twitter. )(_)l/% QODAADEE RE

H N == = L

: Thn b .

i OO0 THYY VR, kit H243% !?%; OOMDAAA0

. s ° PN o, 5
: ~THRETEELS-, ;‘Eﬁ E&: OODAASCHEH | -
. BEERINTIHA gy .
: OOEZE- Tk EZA
RIS 25y, m‘i’_?“? :
| ESUERL VAL O OREREE
P OBEBERRURE BUAATRERRLUL T T . & §
H - B IDLTHBLLEAYLEZSLY | L

BHERHELTL

EXR




FHROIRZMDIZIE

NICT QAL AT AIZEK

TR .
ERITRSTREICHIKD T M ? ) AYS S ERHEECH<
HEER s R3ER st
HEEERTUCIEA Y82 S0 g aar S e st BOMRECER L e U S LS,
Yo 181 3 n ORI R DR

ANE e E

k2 B 4 SMOAZEAIL, WY amma

XY 0

WEEE i WU
RGED. I

a1 ol
i BB g DA

*‘yhﬂﬂwﬁﬁﬁﬂﬁwiﬁ

mﬁ-mm
hma&mm
?7')’7—/3/ﬁ~

FRHROAFTHUMEREIS21=F1ED4<

anx & a Poma Lo
i & \ g ims
o AS = £
S - m | BEHGRES 2L &
83 -:.' » ( Bittk
R L,.:'; ; J &
I & fii— ﬂ?ﬁﬁ?»\'u-.ﬁl_‘lb
B8 e - B ROGEEN

ﬁﬁ-ﬁ%&i&%%m

5 EROEC ST 4 SR

[ amETERLT R
| OHEEATH T T

SRMEARD |
S (B L=

L
| wm e

Twiner, A—L @ [ <
B | oo | _—
o 1 i -— T
AT 1]




