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The model pictured here has a clear plastic case that reveals some of the internal components

] Z2 S0{ AYEIO| HIKSIAIR! NarrativeOl Al Memoto2h=
NZ2 7HLRUCE Ol= 2F 302HA HEo| 7tAde= Ji2 MZ7t
36mm HE=9| A% ClHIo|AZM 20f E1 AW 1=Z0tCt

M F 2880E2| ARZIS ofF S M Fdut 20 GPS

QIx| MEMIX| MASI XX, OlCIA, BoAS BU=X| XIS
XMEE 4 QT 22 UMMSI| oS HBS T2 4 Yitis
SIAIS Ztm QUX[AH UAMMEIS Bfofl Qo] 22| A5z
912 HTo| Ajo|x9} 2= XjAlo]| 7]0iS ClX|Y Fooz
Sl 7|20 =M AEE 4 QICiH THadt HAS So=
,_
: u o228 Zi= o|SoAE 2 =20 & 4 UL Ho=
gl i1 | A B
Ayzi5ic)

1215, NarrativeAt2] Memoto ?

4) http://research, microsoft,com/en—us/um/cambridge/projects/sensecam/introduction, html
5) http://getnarrative,com/

Z[2 Mol EAISH ZH2A| 7(|0{(Galaxy Gear) SA| 223 CHIO|AZAM OFX2 HMSHE 7|58 MEO0|D
UXZE Hof2i= ClHiolAZR N S0 HI0|E ECHH XA 20|Z2UE 28 =712 8#EE - US

Ao= Ol =L

26, A 7|0 © 1217, MotorolaAt2] Electronic Skin Tatto ”

Z2loll= 220l Q4= REESIAL| AL Electronic Skin Tatto £ &&6IFCE Biostampetd = E2|=0| 0]
E510f| 2/5tH AEXIL| Sof B2lx| Mat St 7ts7 st ADEENC| E4AIZ Edf SM0| ME=E= 7152
21 QICt O|XE =& CIHI0|AE Ho A= HEHQ| C|HIO|AZ TSI QM &= 2o|Z2TE ¢|st 242

HE of 2R 2 5 sick

0213 2l0|Z=27 S dFalet A & 7FY E20I= X0| NKE+O|Cf A 2FZ0f| mofl= MAME Afstn
ofo[xte| GPSet IEal EE QXIS SaiA &l Lot St 0TS FHA=X| XS] Oto [0l T&sH] KHe|

715 9717 |1= SiiL CHE AR HI0[HE SRER=

218 NKE+©

6) http://www,samsung, com/sec/consumer/mobile—phone/galaxygear/
7) http://www _telegraph, co, uk/technology/news/10436521/Motorola—wants—to—patent—microphone—skin—tattoo, html
8) http://nikeplus, nike,com/plus/products/ipod_nano/
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XRlef Za2lo|HA|= ZA(0IXI2E XIalef 2l0|2=dS She St BX| 2 LR THE AFe| 2d= oA MEE

W | W20Ict. = MESk= 7122 AtRlH EXMIE O ISHKIZE 2 IFEE HXl= St REl= 2718 o2
ZHES S5l 2AC 210|221 2H|= HA| D2 A= (st

HA Ve

M =
O 1 L
HI-OIE ;'l.u. .I

Qlzto| 22 TABH= AH| RS2 DNA, Of0|icAl, BT 01 MES AR|Z Do HFE
=]

OI2E ZI=0ll 7|ghet YX|= 2zte| X 7S

1o
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Vo] HE X2 T[S ARE =Y 4 UCk

1%1 1)

L hee ohz

= DNAZ} TR § 22| F2 Fddts MAl Mizz S0 ARE HYEE oE35| 22
TEE == RACh 0™ SF F3t Tron(1982)0AM= HFEl AKX} 217te] F0| 3L
== Hids BARIRS E2IAI999)0 M= IHIE HFE 2| o|HXIESZ AMESh=

AICHZF HA=|RUCE

= DSHAOME 1990t SEHRE] biocomputings AISISIIAL She SXI10] 27| AIRISICY,
Alan Dove= 1998 Nature Biotechnology(Nat Biotechnol, 1998 Sep;16(9):830—2)0ll DNAS
MEsh= ZRE7EAZIZE 7|8 HREC 284 H ANtsE 82 EXEE B/E & Ut
MIRtSHH &3t 7Hs A7 |12 2010HS Ol 31

= Sl Biocomputere| H7= CHIE0IA CIUSH EXMOZ 0|R0X|1 UCt. (1) DNAS ALESH

ZFREIQ| O[5 XME AAHIO| TH, (2) SAIZC ofHX] M3 & MMuRgol 7[Eigt HFE
T AlARIQ| i, T2l (3) SRE HAME 32E BABIH 14s tHARES §822

EojED Qx| 7152 BAKE £ Q= HIO|RZAFE 3|2 (biocomputational circuit)2] 7HELO]
QUL

1) http://www.flickr,com/photos/10553052@N03/919430041/
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M’ L] ST E5¢ I, 9487 71&5%

= Bjocomputational circuit 71&2| AL CIEX[SZEE (A, artfical inteligence)2t St SCH ZEE{Q| SHAIZ

3= 4 QU GMICH ZRE Wot 3 SR Tyt £ O, 0/0] DNAS} 22 MHIZXIS 24 ATl

= 5 ) _ — -

5lod o177t &bts| ZI8 Zo|ct? AAS AT MESEATIA(CT) S8 Aol et 2717+ I2 B7kstn A2 “ICT 882 olo| Ci4
= DNA/RNA-=4 7ISF XISE) REIAH &3 712F M0 =2l(ogic control), A L Hi X2IE RNA Al HER| SfAIRIe] A F|YIST) SIICE ADIE T2|S 7|22 BEML! OlL{X| AHIS i3t

o Sais s ) o =L

S& THE 7IE ot AT o o 2l 2I0IA Sl= CT 887122l ChEQ! ofo|CH(QR) ICT B&7I22l SHAS S7IA0l IES 2= elzids
= FUHOIME KIST ZEhS, R4, XIS BAL Y MSTH Fira] 4 S HIO|RE STXISS FAOR QIZt0) Mo 71& - SBHOI T2t MOlE- 2 01S5l0] ST E2AS - A SEHO| Tzt HO[E- S AAr

kIS ZAlSH= 3D brain H brain—on—a—chipdt A2 H7I1E ZAFeH human—on—a—chip2 7HZ0| Zieh 7tsEtoll Utk = mlotolt| Mo 71&(PID control, proportional-integral—derivative control}S S8t

so[ct, — SSXRI ASHz2| 7120] ICT 8871&2] stAjo|ct,

PSS 11}/\].

g .08 ¥

Transmission Distribution Load Serving
o **Operator # Operator =, Enmy -
- ¥ -~
= | V4 - ~
1 ~1 :
Qoiaributed % e
T Resources 832:3":(’;?'&
) ]
1,
Energy
Storage

Microgrid / -
sustainable commuities

Residential
Customer

Multi i
Dwelling Unlt

Other
Substations

h o2sn) 2N, ADIE J2|=8 0188 28X oflLiX| 2u =AI=
= R4 DS & WO SElS el n QU= 21M17| SHQISS YabE oA Mt AFE(0| olESHH
AT Qo mEtA ME| AZE AXHZE SHE biocomputing Thed| ZFE J|Eo| =80t o2t XIMICH H|SH ADIE J2|E2 0|26t of|LX| 2HH B2 ol 2} ICTE 0|28 5= ASXE| 7|22 CietHo|
O|ZAIAH] OfLX|Y, BAZMGHZ S CIUSt =2 AKRE 4 ULt S80| 7tssict E5| AMalstuxt she YiS | mEH0| 2+2let 29 242! PD S S
= L HTRIS0| T BOU QRZt0] A7IS X2 AT Soll HUSHH| ZARGI0] RIS HIO|RES Aol erEERl SStle o] BRst 2okl R85 301 71Sait,
TN S2 2 W AR iyl Y AlRS S011 i RIS EVIMoR HRAIZ £ s Aoz
7 |cHEC, = EEed BUEE 2 58X I #EeFel Fee Bl Lol met 2= Aol
= OFE 27| 7HE CHAl0| QU= HIO|QEIS TEUEE 5|7 (Mo =l 4 Q0| XASY/X T4 ZEE| Jizto w2t #HekE S of2{eh Hatofl thslh PID MiE Ssll sSX2! thA7t 7ks3tt. ol S0
SR 4 9lom XIM|CH Licatste] s4Al 7120| 2 Zio2 7|ths|n QL TEQHS| AR XEXQ!ICT 7|8 HAIZF 2UEZ & H3lo)| thet sSX2! tixE Sal
Y +ES 2 =

X
HE=7t MOl 7ESSIct. 2t ot RLEZS] 2tz 556t Hlo|B= =
S0l FEsH ALE 7HsE A2z offdeitt.

= ROIXISAF: ICT 7 55 Mof7120| stAjxo= Test 2otz B AR 2ilise 2=
0

AAIZE AIZIEE BE BRI2

r HoT BH= SAIE

2) Nature 407, 493 —496 (2000), Small 4, 427 — 431 (2008), Science 314, 1585—-1589 (2006), ACS Nano 3, 1831—1843 (2009), Nature Biotechnol, 21,
1069 —1074 (2003), Nature Biotechnol, 23, 1424 —1433 (2005), Nature 414, 430 —434 (2001), Proc, Natl Acad, Sci, USA 103, 17160 — 17163 (2006))

3) Nature 414, 430 —434 (2001), Nature 429, 423 —429 (2004), Nature Biotechnol, 25, 795—801 (2007), Science 322, 456 —460 (2008))

4) http://biz.chosun,com/site/data/html_dir/2011/05/30/2011053001986, html 1) www.pge.com
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a7 SIS TS ATt 01 flsil MolAX|Y 22| S8l HelS(forward osmosis, FO)
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WO SMERS Jhafsls TS 43 F0Ich E5t 7IE B71 MBS $x2171%0|
AQE|= OUXIZ FHMOZ BHNIE 4 US ® Ozt 7t X Mto| THsEH BTl
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Ham et. al., J. Chem, Phys., in press (2013)
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Ham et. al., J. Phys. Chem. lett.,
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= Shape/Facet/Size
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2) Ham H.C, et. al.(2013), Chem. Mater., 25 (4), 530
3) ARAA|AFAE FHH
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