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Professor Chiueh has developed the world's fastest bounds checking compiler for C programs,
and is credited with several world-leading detection and defense techniques against malware. He
pioneers the design concept of multi-dimensional storage virtualization and its implementation,
and has made extraordinary contributions to the advance of Taiwan's systems software
technology, particularly in the area of Cloud Operating Systems.

BOR BB - RSB - HRABERMNB  SIEHEEERNME - I
BBRAESZEEF  RAIBEESSFNL -

Dr. Tseng has made long-lasting contributions in the fields of mobile and wireless networks,
including high-impact research articles, prototyping systems, and technology transfers.

RERARGENEEE  SAANEEYREZEMAFRE  URTEEBRNZEEZAF
MELHEE  RREEREINEVNEE » TXELRSMEERTBIARIRE

Professor Chang has had a long-term dedication to environmental technology fields. He is a pioneer
in waste treatment teaching and research in Taiwan, is a distinguished scholar leading teams to
engage in industry/university co-operation and had an outstanding tenure as EPA Minister. Over the
course of his career he has won numerous academic and professional awards and honors.

REFINBDIFRAEAMRLABHRAE  IIRBSTHEER - IRHE - 2
A EME  BMHARREL EXEREE -
Professor Chen dedicates to develop polymer nanocomposites and optoelectronic materials for

years, including high refractive index films, antireflective films, and optical transparent encapsulants.
He has made outstanding achievements in academic research as well as industrial contribution.

BAOPE RS RBERAMENR B0 EFF  IRKREEERRN - HFER
BERIREE  HENEEREEHNBENERNET —PRKSBNED -

Being devoting in novel anticancer, antidiebetic and antiviral research, Professor Hsing-Pang
Hsieh has obtained 39 international patents and published several important scientific findings
in top peer-review journals. DBPR104: the first national example of “from bench to clinic” |
was identified by Professor Hsien’ s lab and currently undergoing phase | clinical trial through
technology transfer to Taiwan Pharma.

STEAEKE BRNEEHE

AERALE ~ Fn ~ ENfe ~ BEMEBE 30 FR R OLBAEFLF  AEAELIL
5B NFEFERRRBEXEFTER  HASRENHZWE  RERMESE -
Benevolence knows no boundaries and flows silent as water. New lotuses await the shepherds
throughout the four seasons.

In Malaysia, Singapore, Indonesia, Hong Kong and Taiwan, Good Shepherd has reached out
to unfortunate young people, especially girls in difficult circumstances. In recent years, the
foundation has extended its services to recent immigrants victimized by abuse. Its heartfelt care
for the disadvantaged deeply deserves our respect and affirmation.
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FROBRENAT-N=ZAF  EEFTHA — AR FEBBFERE
BEEM —NAAMFEGXEMREMMNAZBELIEN  LETESHET - AKX
HREBRZLERGEARBETHELERE  —AARNN\FEEZZNIFRBLCERAK  — N
tHFEIERAREMNAKBLERBE  AFECTSRTEXERZTEIAMES - THERNR—NAAOF
TABBREARRHERREE  ZOORFTAHEE XEARRMERRETFED) FRERTMEBEHRE
B - ZOONFEZH X EERLFHBEREZEEE (International Council for Science)g&& ' FHE_O——4&F
“O—mF - BHEZEEEE120AREERIIEAREHERS -
FEARTENMEESBEMEHNE REFREE - 2 7R K2 BRIZFRMELR - EHEM
HENEZE - FE-HRNER REMRENERNRE L  XEERNZR - ERITERNER  BRSER
HrEAeM Rl  BENZ2EENER DERRNER mUERTERNZRNEN LT LEXBEAREZ
bt~ AR EBR s BAB{CEMEMNEERLT - THRESNEES 1TI;§IE@%§%$JE*‘% s
HERCEEGZNUER XBE2E2ENRER - X2 - KEF - BFYELER XHERTSRETE
HENEZREMERERRRE  XEIMEERECERTBRE » FAFLIEES \’\]}\/”\W P A Hr- RN
R KRN ENREBECN R ZRANFREER  EEMNARRRBRERUR-ANASEHEERE
o FHARNUEFSHEMELELE B =T/\MAEZEENELEE LBV  ZRBUNBERCERNB BN -
AREEHE  LAEEEHNEER cRHLERIE "Manuel Amador GuerreroX+F &, -

Yuan Tseh Lee was born on 19 November 1936 in the island of Taiwan. He received his B.S. degree from
the National Taiwan University in 1959. After finishing his M.S. degree at Tsinghua University, he pursued his
Ph.D. thesis research at the University of California at Berkeley under the guidance of the late B.H. Mahan.
In 1965, after receiving his Ph.D. degree, he began to conduct reactive scattering experiments in ion-
molecule reaction as a post-doctoral fellow in Mahan’ s laboratory.

In 1967, Dr. Lee joined Dudley Herschbach’ s group at Harvard as a research fellow where they took
molecular beam experimentation beyond the alkali age. After being appointed assistant professor at the
University of Chicago in 1968, he rapidly made his laboratory the North American capital of molecular beam
study. Dr. Lee returned to Berkeley as a full professor in 1974 and significantly expanded his research to
include, in addition to crossed molecular beams, studies of reaction dynamics, investigations of various
primary photochemical processes, and the spectroscopy of ionic and molecular clusters. In 1994, he retired
from his position of University Professor and Principal Investigator for the Lawrence Berkeley Laboratory at the
University of California at Berkeley and assumed the position of the President of Academia Sinica, the highest
ranking academic institution in Taiwan consists of 30 independent institutes and 250 academicians. In the
subsequent years, he has transformed the Academia Sinica into a world class research organization. In 2006
he became President Emeritus and Distinguished Research Fellow at the same institution. He was elected
President of the International Council for Science (ICSU) in 2008 and took up the appointment in 2011.

Dr. Lee has received numerous awards and honors, including the 1986 Nobel Prize in Chemistry, the
U.S. National Medal of Science, Faraday Medal and Prize from the Royal Chemical Society of Great Britain,
Jawaharlal Nehru Birth Centenary Medal from the Indian National Science Academy, the Othmer Gold Medal
from the Chemical Heritage Foundation, the Ettore Majorana-Erice-Science for Peace Prize from the Ettore
Majorana Foundation and Centre for Scientific Culture of Italy, the Kolos Prize and Medal from the University of
Warsaw and the Polish Chemical Society, the Elise and Walter A. Haas International Award from UC Berkeley,
the Grand Officer of the French National Order of Merit, and the Order of Manuel Amador Guerrero from the
Republic of Panama. He has also been awarded the Ernest O. Lawrence Award of the U.S. Department of
Energy, the Harrison Howe Award, the Peter Debye Award of Physical Chemistry from the American Chemical
Society. He is a fellow of the American Academy of Arts and Science, a foreign member of the U.S. National
Academy of Sciences, Gottingen Academy of Sciences, Indian Academy of Sciences, Korean Academy of
Science and Technology, and Royal Swedish Academy of Engineering Sciences, a member of the Academia
Sinica in Taiwan, the Third World Academy of Sciences, and the Pontifical Academy of Sciences, an honorary
member of the Japan Academy, and the Hungarian Academy of Sciences, an honorary fellow of RIKEN in
Japan. He has received Doctor Honoris Causa from thirty-eight universities around the world.
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Education

Bachelor of Arts in Economics, Keio University, Japan (1962)
Master of Business Administration (MBA), The Wharton School of University of Pennsylvania (1964)

Honorary Doctor of College of management, The Chang June Christian University (2006)

Positions

Chairman, TECO Group (TECO)

Honorary Chairman, Chinese National Association of Industry & Commerce, Taiwan (CNAIC)
Chairman, Taiwan-India Business Association

Chairman of the Board, Century Development Co., Ltd.

Chairman, Coordinating Council on Taiwan-Japanese Business Affairs

Vice Chairman, The Third Wednesday Club

Managing Director of the Board, Institute for Information Industry (Il1)

Advisor without Portfolio of Executive Yuan
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Tzi-cker Chiueh
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2009.09 ~ 2%

2004.06 ~ 2009.08
1998.09 ~ 2004.05
1993.01 ~ 1998.08
1999.09 ~ 2009.08
2007.01 ~ 2009.04
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ZBRANMNIEERE HERNBRRRAR

ZEANNIAERE FAERBERAE
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EREAEZARAROMEEREHE (Symantec Core Research Laboratory)
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Find a way out of low-profit hardware manufacturing by lifting
Taiwan system-software key technology to a new level.

NREBEMER - A SNAEEIER (REELT
2hr) EXERIGELF  RUARRIIREEZA MR
DM > BEMEFTMLR - L BEREIE > HRETM
HFEZERMRE  EEERAAXBELARBEFTEREBER
i - BEET NI FEZNER FAU—EH - "AX
BB B BERMA R ESERAAEREMA—EHBK
BEER  B®RAHUN—EEZEEIR -
REOUEZTHEZRE) XV ERIRBEHR
RERAT _SHRSBEERTERERT O QA EER
RE—HRTERSBALERIRARBENAEARERR
HE - FEFMEELEFRERATELNRAEZEAY  EX
EMNRSeNERERE TEOREZIEPHERE2RE —
% =Sy REAMULEVFEBPFERMBEE  BHEFMLE
RRELTEE AB2 "HREXRTHEREHNES  BUFFE
FRATRELTEROERY "BASBHERKE, &
TRFEHES  EEBICCHBBMANEABRS T
BAEHBUARKERSHE

BhEERNE  BERKAIRERS XERK

TEEATER > "ASMAMAKAY  HHDRELL
ARME - BEES BRERSEHESELS 3
FHE S=NEEZMEEMTEMER "BEMER
B 20 2E  AREEHZLEELT  BFEE "&
FHNBRERRENFN, FHERE  LREFTHERENR
RN

MR TEEGL  XEHEEARS - "EERRE

B ERAE SR ERRIRF AP

RUEEA REZEZTHEAAREBN  FEEMARILE
HRNE - ) ASREER  HRASFMERE —Foa
REL ZF#HRETLAREN  —FRJIEIRSHK -
tECESEERPLENRE D2 ABEER » Mgz d
BE2BERTRNEEEECREBR  SERERTIRAL
st D55 Rl e

THEAERREBNMAEE  —RMARREXH BT
RZEREAIENEY  »—ENREGREREL  EF
BREIRAAMKL > EREMNRRFINWEL - , BE=[
B NN EXRRIARFRSERZERRE  EXERR
RELERE BNRBIUBY  TRERKFHD - BE
BE—FERER  NBEGRK TERH, BHONE &
WA —HBEEREE  FHEICEE: "TRPREEBEDN
BERD BREXSFHRATEEBRENRET » o REUHE



E-+ERTRBEEN
B/ B A

28129

T RRRARSHERTERADEE  ENLARRRE
BHE  RIRT VB ERRETES -

EZLIEFHRE BFIERRRARERES

TRR-—MRBERA—BNKE  ERE-EXHE L
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REXRRNH  ERIRAEEREELHA  BERSRE
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ZERSRBRIIEBREAHEAREFERDBERREMN
MRES  BRREREMI20FMNEELE  RAZRMEM
N ERRBETMARLREE BT OTRERIBREK
WEBL - 1992 F2F B L2 WEREN IBMRER
ABRGIEAMINNEZ » RAYGEMNES " KEBES
B BLER RERFIRERENANOMNILIAZRER
R EBIREL ©

RIS KA XEEILAEEE - BT HITER R

TERBETERREEARER RHEIRFLEE -
MEAECFEMAE HERK—EMRIER  ENRR
g RRERBEANABRAN  BELHEZEBRREN B
LEBPERMEAN  E—RFHEXBLEREELD  FHAE
WE-—RBERAE  DHERMEBNARKIIERE - thiE
BREZA > i EFEEEREE  WERHEADL - 1 BE
RIAK BRRERERE o

1996 FEFFRETE - AEHEARENEE R
TZ|ERAE - R 8E GRE & 2000 M =

BOF  dBRIHSIENZRREEZNE  &EK

ERBNERELRENES  SAKTKRENEBEER
FTHRUBARE  AIRNRRREHRE

AEECEENEEHENRE AT EA
BHT 145 FARHBANEERY  HEE
2y (James Simons) BEFR MR A2 RMEN
Y size rvugmEngan,  BBEEREA

FEZZNRAZTHEMXMANRA  BERERER
CRYEBAREREIXMEHERAOE  &EE 2007 F
EANNANERZE2REAR TEMFER  EARLER

r—‘—|):
THEE o

MEXEHFREZXER STHARSKRERRS
AEMEREREE RSB H2RE-RAIKSE
MRSHFEAR  TERKNEERNEREBRRATE

ERAGESRAAETELN DREHSSRAEEASK

T -AHEEZNRBRBHERAHERERNREERGETR
FHRRZREE X EEKA R —ER2HERMN > 2%
ERHEANRAEANBEIATHETEDER  HBEE
"RURBUERRNWELDHCIER, EBRERIEM
EHE  BRERAZRRFARNTEERS  BAER
RNigREEREINRNETREE -
ERMxPOBERSE 150EE8T - 5170 BEMK LRAD
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HRRSeREmEAT REER
ARBYRBRBMENRSRARRE RtoRAEE—Ea
FIRBE LT BB AR TR, REERMEM -

REFLERTTAE

RRIRES R HIREE
BRER  MAOBAEANBYR BRI ETEESEEEN
ABBE2MEERIEF L - EEEBHNERNEBRE
ERR Bk ERIEEE2INARREREFER
o BRARBEOAOMNEECUNERRES  ATL

BHNEARS  EE

BEBMANATHEETS - |

ERKEFMT (ODM) MEERT (OEM) KER »
RAFER BN (Data Center) WEE  2—KREERS
TARBENEE  RERBEREEENAZTE D &
EEF REE BRER ZESEAAAE IWEXE
EhEREREE TEAE BER 28R -2HF, ER
M rEmERPLEERLE (Cloud 0S) 4 @ H TEER
ERAES, ~» "ZARBHEREERRRBNIER ) FX

R o Hfi Cloud OS REIGRE 5% MBEERH » HetAE
BT EE A HIMNE KW E R

RERHERE BEERBREANREENFOLEEE—R
Rig > ARAENSRZBHENRS . "ERAEEN, KEH
MONEEREASRBRME - 500 B AMREBRIA—RHIT
RN IIEE  BREAEREHENLEAIREFS,  EEDH
TREMRY "MRE -KRE 8B B8, TWE KA
BEBFENER A PE - REEFREEANT
BERIZE -

ERERTEEE L - XXF THFRERK

ESECEETFEFENRS R  SNKRERTER
RNTTARETESES &
HAEFBRERTERETLRM
MREE  HARBEAXIC
BERVERALE > BN
ARFENRKN - BESIH
FRNEKRERNIRBRLRE
TEANE  REERREE
MRAREEBBREREZ
# BHRTEEREM 205
AIEERTRRNAESS
HEEZMAIRMRITTE  ft
e CER ERREMFRE
RE2iE-

"0 ZmEBRHE KB s
BEARZESI NS EESTRMOMERY  REREN
TRE, EBRALEBRRER EYHRNEESSEH: "l
BERARLEERES —UEE - s BRAREELRN—
BA- ) BSRVAZERF  BEAROTREY  REFE

(YA U avay

RIS - (Al R M RIZRD > "ERBERRESE
HRMABRBEFEFRE  BEANEHREEZSHRAMUL -
RS mERENOSR  #EABEBIEY JFEREHET -

RERER2FRREL "EEZEEABRAL L BC
ENAK FAEETREH#RERR  EFEXKER
THE > MMNARRARBE T ERNOARNEEHEEMAR -
RYRIUEHHAZRESHIEDE  SHERZ AWM
BERMERTNFE  KEZZ - BEBFEIRFEEC
TRAAHEMABERS  RALGEELMANKE B
MRBAES HAEMOEZHAETENTL - L SR
#H 0 RIERTRANEERAG X E » RAORE TH B Eim i

LDHERRC » RREFEZSHREMEER -




E-+ERTRBEEN
B/ B A

32133

Electrical Engineering / Information / Telecommunications Technology

B THETHR, WHE
ARSBUNLETREMEAE  BABANBMMN I ARBEE)AMHBEANANEFDABREFTHENRIE TH
YBALIAEARDSRMUN  LALIEENRF TR LD AGEBOMEIASGEHERIRAEFERIATTHAK -
BA—~MRARRAGRMBOHME DL IARFILTZ 70 ARSI Y « WURFATIEY & B HE BN
W= AR TLOAERBAAMHEFEET EFAR 000K - BAAKY AL ALESRFLZLARBAETDALAE
AWAR > —~ R4 H4K (ACM and USENIX) HAMAARNMAE TR BAL - BAHARGEEMA S ICT A LBV TIE
qa iz th A e RMAFL "TRAR ) ARR I IRBAAMNEABBERATZNABERDZ AR EHEAKET S #Hz
KIKASLMFELIEAR » AABSEHICT ALAHE THHBUKLY -

By 7k R 2

BiE+ 8 1993 £ RERMBLIMIIAZAZE (Stony Brook University) st ERREBRETHE  HRARLEVE
A4 (Experimental Systems) MBS - HTFE 5 FANRIMBLAZASERRARERGERA - WAERKE
i K %7 (real-time networking and storage) BEE M A MG 2 RELNIERNA - cERBLEFERE T LUFEX
R EWHEV T RZABAERLSE  #EEEENESABR TENEXRMEERK -

HETSEEME T ARNMEERE (Symantec Research Labs or SRL) #EFE T OMESRL , WEFPESE - B
BRARRR2RENREHREAT  LROMEROLEIESESIFAERMNAERERARAREME=R T KR 2RERE
miF e - MBI ENERMEBAEME = ARRE Y —RIAERH CEMEENHRER A EEFE AT A LR
RIUEBBEIEMEERERREENER RN ERIHEREEMBCLNEEER -

2009 F 9 FRBLH M EIRREREXCRE  BREEIWRTIR U "EREETHEANERL, » HEEK
REAMNERNTHEREL VESE2BEBERESREF Hz—8BEE (all in one) EmfFX#E (ITRI Cloud Operating
System) @ BEIAERARULREZHERN PO - WIRHA LI Amazon AWS EC2 9 laaS REMEMEEN  BREHEEE
IHEEREEMRBERINER EEHPOK LD  AZTNEBRAREZNKE c— RETRERABANMESENT
£ MR & E  FERARMERCAC  SREEREARNBRAS LD EXZENRREL - EHEERR CRIBNE
B REFEEBZRENASREZMAHE  BELHATENHEERIHBER S 2RKNRBEARM - 8% ITRI COS
ITRI ARM Hypervisor * Ethernet-based Software Defined Network » PCle-based Networking for Disaggregated Rack
Architecture & - RB T HAREZIREEMEL L EB - ERHRE - RN ERMNEXENE -

ERBEHER

RELE2MARESEEEERENMAUR  HREMRBETRAENRR  EFEMRRRIRIIERBRAE
BEDRN  HEXRMBREAGEEAFTENEENRE - LTIHAERET RELNMRAR
(—) BIREBRW

RETHERERIER LS —EBAM|GIAENE (channel assignment) KIEKEEE (packet routing) 2 % iE%
BT 2L AR AR 4908 2248 (Multi-Channel Multi-hop Wireless Mesh Network Architecture) - W H EEER T HERERENE
— BT  WMETNABENERMERAANESNEER  EAEREROHBENKCERE  RELT AN ERNE -
ELRREB T 2 BRARMN CER B HEBRES cEERMME -
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[1] Raniwala, Ashish, Kartik Gopalan, and Tzi-cker Chiueh. "Centralized channel assignment and routing
algorithms for multi-channel wireless mesh networks." ACM SIGMOBILE Mobile Computing and Communications
Review 8, no. 2 (2004): 50-65. [Google Scholar citations: 949]

[2] Raniwala, Ashish, and Tzi-cker Chiueh. "Architecture and algorithms for an IEEE 802.11-based multi-
channel wireless mesh network." In Proceedings of the 24th Annual Joint Conference of the IEEE Computer and
Communications Societies (INFOCOM 2005), vol. 3, pp. 2223-2234. [Google Scholar citations: 1376]
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1.World" s Fastest Bounds Checking Compiler

EHEZHANBERBARNBEARRN LM EXRZRREFHNRFARER  HIERELNEERRR T AHEAREXNR
MEXNBEXARTHEDER  UHLEELRANEAEARR B ERA AL LHERN - ZERNBRELE  EFIN—
ERYHR  IRBH—ENIHEREDIMIGTERZR (buffer overflow) ' RBAIFMAZEERAEAZREERHEL -
BRRRBOBERESAFNENFHZMERYHTREERRIZENERERK (bounds check) » BEEREFIER MK

—REENER  SEREABRNENER2EIFANETHE AUERBLNMEERMBE - E2FNERERDHER
BRERCBEARZRM—CASH (Checkmg Array bounds using Segmentation Hardware) » AJ 7 Intel IA32 BB #E T
EREELET BWERLREEOREELEE (memory segmentation hardware) FIZHEE » BRH bounds checking

ZUMEBAREE10% LT -
CASH BBy = % Intel 1A32
— . N RET HCRABSHRL

[Physical Data Center Management) ST IS NS S R A S

_________________ , el B -

Photo Video Web 2. World” s Most
Sharing Streaming Conference
vDC vDC vDC

Accurate and Performant
System Call Monitoring
TEGTURERE®E
(system call monitoring )
-I:Iff;::riil;:irc: ERRARARHANMKEFTRE
P2 %1 % & (control-hijacking
attack ) WRBBM SN2 —
i e o e BETEENERRETY &

Virtual R o .
e e Confidential 8 AREBEABREASENMN

*Cloud Application
Developer { N ‘ : Administrator
»Cloud Service A\ e : «Carrier
Provider : -

£ ir— PAID (Program semantics-Aware Intrusion Detection system) ° PAID AJHE N RIAHE BB #E H & fE A HEEI
ZAAEFUBFTARS  ARBHNNELLEHATHINRATURFTAUAE TEMKFKRE - PAID RER LEERAER
RENAGETURFEZRSA  AALRBTE2AGHRIERRA (zero false positive) @ WHAIFRRKTWREFEZNE
SRR R EITE 12% LIS -
(Z) BEREEERW

WIETWERFEAZEEFEEER/ (multi-dimensional storage virtualization or MDSV ) S X 4B, - ZHEEREEE
EERIEMR—EUHERBREGRERR  ERAZEEREBELREBENANEEEERYS WA URKSESBHE
AT AM (Availability) ~ BRZEMRZE (throughput) ~ ERERIEE (Latency) - HIEAE M (Capacity) SZEHE
RETENRZERERZE (QoS guarantee) - HEKEINK MDSV BIRZEMZ L2 IKE —Ed 4% Stonehenge %
HERTEEERICEERS -
(M) EmERRBRM

ITRI Cloud OS A BRIt R T EXRBNERERPOSEHE A4 ,JHEFI LB KL Amazon Web Service
EC2HNEWMERRE (laaS) R - FEETENZERENFLERREBNESRTERIECBRBARSER LY BRER/L
MEERICNEEERISDE  LXRAZEERFLERICEENED ﬁﬁmzdf% (1aaS) RBEBSHARITE ° ITRI Cloud
OS EE R TR EwmF K E OpenStack LT EMEA » 7£3HA OpenStack WAL EZHEBHEBLENHEF N - B ITRI
Cloud OS2 REE LR ERBFERBLRER B OATHNHREMRTS THEARIBRIENEE -

MERBEREL

RELERREB200REMHA HABATNERRESEERERRMEN ACM M USENIX BfrgZmEL -
RETHEERRNBEIMBERAE  ERRAELCAE IFEEAER TEEAACERRNBEED  HEMEERM -
TE#B R4 - B3 ACM SIGCOMM * IEEE Infocom * IEEE ICNP » ACM Mobisys & ; fE{E £ Z #4481 © 835 ACM SOSP -
ACM ASPLOS ~ IEEE DSN ~ ACM VEE ~ USENIX ATC & ; £ B Ji§ 22 # 48 43, - & 35 ACM ISCA  IEEE HPCA ~ ACM Micro
% AREEIEES - B USENIX FAST » IEEE MSST » ACM SIGMETRICS & ; &KX 2481, » 815 ACM Computer and
Communication Security ~ |EEE RAID & ; ZER EEEEE » 8% ACM SIGMOD ~ VLDB - IEEE ICDE % : % 8%,
A5 ACM Multimedia ~ |EEE Visualization & - ELEMeZBRERHR ?i@ﬁ?ﬁymﬁ%ﬁﬁ‘\ 17% o

RETHERARREMREBEEN G — T EATELARERERAM AN EEB CRBRARM - —THBE—#HLL
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Prospective of “TECO Award”

Systems software is a Computer Science research discipline that focuses on the development
of fundamental software that interacts directly with hardware resources, and abstracts the
associated low-level complexities so as to offer programmers clean and flexible programming
interfaces, and provide a robust and efficient operating environment for large-scale distributed
applications to run on without any glitches. Being the software layer immediately above hardware,
systems software is a key technology area that enables Taiwan to make the transition from a
hardware device provider to a system and solution provider.

However, systems software is a relatively unpopular research area in Taiwan’ s Computer
Science community, because systems software research requires much more time and effort than
other research areas, and it is also more difficult to publish systems software papers. As a result,
fewer faculty members are willing to risk their careers and pursue this line of research, and the
number of students they produce each year is meager when compared with the demands of
Taiwan’ s ICT industry. By my estimate, the number of CS faculty members in Taiwan that work in
the Systems Software area and regularly publish in the top-tier conferences of this area (ACM and
USENIX) is fewer than 5. Because Systems Software plays such a pivotal role in the next-wave
transformation of Taiwan’ s ICT industry, | hope in the future there will be more “TECO Award”
awardees that are in areas like Systems Software that are unpopular and need more encouragement

because they demand more research efforts but come with fewer publication opportunities.

History of Achievements

Dr. Chiueh is credited with building up an Experimental Systems research program from the
grounds up for the Computer Science Department of Stony Brook University. Before he joined
in 1993, Stony Brook University’ s Systems research program was non-existent. But within five
years since his joining, Dr. Chiueh put Stony Brook University on the map of the Systems research
community, and created a commanding lead in the real-time networking and storage space. Later
on, Dr. Chiueh helped to recruit multiple junior faculty members and gradually built up research
strength in the areas of computer security, storage management and wireless networking.

Dr. Chiueh served as the director of the Core Research group in Symantec Research Labs

(SRL), which is the group in Symantec that performed advanced R&D and developed next-

generation product features for Symantec’ s security and storage
products. Dr. Chiueh’ s main contribution to SRL is to start a series of
virtualization-related research projects that enable Symantec to apply
this important technology to various parts of its product lines.

Dr. Chiueh founded the Cloud Computing Center for Mobile
Applications in Industrial Technology Research Institute in 2009, and
started several research projects that have so far produced several
important technologies that are expected to have lasting impact on
Taiwan’ s ICT industry, including ITRI Cloud OS, an end-to-end laa$S
solution, SOFA, a log-structured flash storage management software,
and Peregrine, an Ethernet-based software-defined network (SDN)

technology.

Technical Contributions

Dr. Chiueh’ s group pioneered a multi-channel multi-hop wireless mesh network architecture
that efficiently integrates channel assignment with routing to enable a multi-hop wireless mesh
network to effectively exploit the multiple frequency bands available in unlicensed wireless
spectrum and built and demonstrated the first working prototype based on this architecture. His
two major papers on this topic have been considered the seminal works in this subarea.

A significant percentage of cyber-attacks exploit vulnerabilities in application programs or
operating systems. The most common type of vulnerability is buffer overflow, where accesses to
a data object are allowed to step outside the object’ s bound. The cleanest way to remove buffer
overflow vulnerabilities from application programs is to add a bound check to every access to a
data object. Unfortunately, such bound checks incur a significant performance overhead (200% to
300%). Dr. Chiueh’ s group developed a novel bound-checking compiler called CASH that exploits
the segmentation feature in the virtual memory hardware of the Intel IA32 architecture and reduces
this overhead to under 10%. CASH is the world’ s fastest bound-checking compiler for C programs
running on the Intel IA32 architecture.

System call monitoring has been touted as an effective defense against control hijacking

attacks because it could prevent remote attackers from inflicting damage upon a victim system
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even if they can successfully compromise applications running on the system. However, the
Achilles’ heel of the system call monitoring approach is the construction of accurate system
call behavior model that minimizes false positives and negatives. Dr. Chiueh’ s group invented
a Program semantics-Aware Intrusion Detection system called PAID, which automatically derives
an application-specific system call behavior model from an application’ s source code, and
checks the application’ s run-time system call pattern against this model to thwart any control
hijacking attacks. PAID is the most accurate and fastest among all known system call monitoring-
based intrusion detection systems because it
guarantees zero false positive and reduces the
performance overhead of system call monitoring
to an acceptable level, under 12%.

Dr. Chiueh’ s group pioneered the concept
of “multi-dimensional storage virtualization”
(MDSV), which virtualizes a physical disk tool into
multiple virtual disks, and provides quality-of-
service (QoS) guarantee on each virtual disk’ s
availability, throughput, latency and capacity,
and built the first known MDSV system called
Stonehenge.

Dr. Chiueh is the main architect of ITRI Cloud
OS, which is the world’ s first comprehensive
cloud data center management software suite
that is designed to enable data center operators
to provide Amazon Web Services' EC2-
style laaS service. ITRI Cloud OS is a total
laaS solution because it supports data center
virtualization, or the ability to virtualize a physical
data center into multiple virtual data centers,
and accordingly includes server virtualization,

storage virtualization, network virtualization, and

management virtualization. ITRI Cloud OS is the most ambitious and complex system software

project that any Taiwan team has ever attempted, and has now matured to the product grade.

Future Prospects in Research

Dr. Chiueh has published over 200 papers, most of which appear in premier academic conferences
like ACM and USENIX conferences. Even among leading Computer Science researchers in the world,
it is difficult to find someone that could match Dr. Chiueh's prolific, wide-ranging and distinguished
publication record, which covers such prestigious
conferences as ACM SIGCOMM, ACM Mobisys,
ACM SOSP, ACM ASPLOS USENIX ATC, ACM ISCA,
HPCA, ACM Micro, USENIX FAST, ACM Computer
and Communication Security, ACM SIGMETRICS,
ACM VEE, ACM SIGMOD, VLDB, IEEE ICDE, IEEE
DSN, ACM Multimedia, etc. Moreover, Dr. Chiueh has
won several best paper awards, including 1999 IEEE
Hot Interconnect Conference, 2005 Annual Computer
Security and Applications Conference, 2007 and 2008
International Symposium on Information Assurance
and Security, 2008 International Conference on Data
Engineering (ICDE), 2013 USENIX SYSTOR, etc.

In the future, Dr. Chiueh will continue to lead
the cloud computing technology development
in CCMA/ITRI, and spend time and efforts
fostering a group of systems software architects
that could eventually become the technical and
business leads in the systems software space.
With technologies and people in place, Dr.
Chiueh will then embark on creating a systems
software industry in Taiwan that is able to adapt

swiftly, innovate constantly, and compete globally.
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Prospective of “TECO Award”

The TECO Technology Foundation” s
purpose is to “cultivate talent, promote
forward thinking, and deliver social
progress” . Since its inception, the TECO
Technology Foundation has awarded the
TECO Technology Award. The Foundation
was established with the aim to develop
the technology industry in Taiwan, develop
outstanding local scholars, and provide
good role models for young scholars. The
Foundation” s awards confer honor, and
also contribute to a positive atmosphere

for the development of scientific and

- technological research.

The current challenges confronting Taiwanese industries include how to increase its soft power and how to
facilitate partnerships between industry and academia. As the current trend in Taiwanese academia compels scholars
to frantically seek publication in SCI journals, they have not been able to transfer the results of their research
commercially. Taiwan is facing bottlenecks in industrial upgrading, but the industry has found that academic research
has been unable to provide solutions, or complain that the training provided by the education system is unable to meet
industry needs. The question of how to provide a “healthy ecosystem between industry and academia” urgently
needs to be addressed. The TECO Foundation acts to encourage outstanding scholars, fostering the development of
technology and the humanities, and also aims to make a contribution to society. | expect that the “TECO Award” will
encourage scholars to focus on cooperation between industry and academia, enabling them to make a contribution to

Taiwan’ s industrial upgrading.

History of Achievements
It has been nearly twenty years since Prof. Yu-Chee Tseng returned to Taiwan to dedicate himself to academic
research. He has focused his research on network communications for many years, and has already advised more

than 20 doctoral students and more than 100 master’ s students.

During the course of Prof. Tseng’ s research, he never thought about winning awards, but instead has focused
on making a breakthrough by finding the core, most fundamental aspect of communication systems. He has always
believed that research on the core foundation of communication systems can strengthen Taiwan’ s industrial base and
strength.

Much of Prof. Tseng’ s work has been recognized by the global academic community and has received a
large number of citations. For example, his work on the “broadcast storm” problem examines packet collisions,
contention, and congestions problems and solutions in ad-hoc networks, sensor networks, and vehicular networks.
This research is still widely cited. Another example is his work on “media access control for multi-channel wireless
networks.” Around the year 2000, Prof. Tseng suggested that a wireless network card could have multiple channels
for simultaneous transmission and began designing their transfer protocols. Today, Prof. Tseng fined many similar
wireless communication protocols, demonstrating the validity of our forward-looking idea. A further example is the
concept of “location based services.” In the late 1990s, he began to use location information in the design of
wireless network systems and application services. International scholars have quoted these articles extensively. Now
GPS has become an essential item for everyday life, giving him pride in his bold hypothesis and innovation at the time.

Much of Prof. Tseng’ s research combines theory and creativity. He has previously been included as one of the
leading ten authors in the field of network communications. Prof. Tseng is also one of the highest ranked authors from
Taiwan in both Microsoft Academic Search and h-index. In the future, Prof. Tseng will continue to strive to transfer his
individual achievements to a wider audience, helping Taiwan’ s academic community establish a reputation on the

world stage.

Technical Contributions

Prof. Yu-Chee Tseng is the author of more than 140 journal papers,
140 conference papers, 9 books, and 14 book chapters. He also holds
20 patents. He has long been focused on network communications
research, and has made many significant contributions in the areas of
mobile communications, wireless networks, and distributed systems.
Prof. Tseng’ s many technological achievements in the area of network
communications have been internationally recognized, and his numbers
of citations and influence in this subject area have ranked in the top-

ten worldwide. He has also won many international awards and honors.




E-+ERTRBEEN
B/ B A

56157

In addition, Prof. Tseng is very enthusiastic about academic services, and has
held important positions in a number of prestigious international journals and
conferences, making a profound contribution to internationalization.

Important research results and contributions are summarized below:

Technical contributions: Outstanding contributions in the areas of wireless
network and sensor networks, his two best-known contributions relate to the
broadcast storm problem in ad-hoc networks and the sensor coverage problem
in sensor networks. Prof. Tseng was the first person to discover the broadcast
storm problem in wireless networks. This discovery had a great deal of
influence, with related publications already citied more than 3,000 times. This
discovery proposed a basic design principle to avoid the problem of broadcast
storms, which can be applied to sensor networks, body-area networks, and
vehicular networks. In the area of wireless sensor networks, Prof. Tseng was
the first scholar to define the sensor coverage problem and used geometric
principles to establish how to provide coverage for a wireless sensor network
area. This model established the mathematical nature of sensor networks,
with the series of publications on the topic cited over 1,000 times. In the field b
of wireless networks, Prof. Tseng has produced much pioneering research, such as the asynchronous power saving
protocol for wireless ad hoc networks, multi-channel media communications protocol, location-aware technology,
routing protocols, and wireless spectrum resource management. Related research won the ICPP'03 best paper award.
Research influence: Prof. Tseng’ s h-index ranking is higher than 50, and his publications have been cited more than
10,000 times, making him one of the top researchers in the field. Prof. Tseng has more than 20 papers that have been
cited 100 times or more, and his research has been widely adopted by other researchers (the above figures are from
Google Scholar).

Outstanding international ranking of research: according to statistics on SCI articles by the website http://www.
esi-topics.com/wireless/authors/b1b.html, between 1995-2005 Prof. Tseng ranked sixth in the world for the number
of publications in the field of wireless and mobile networks, while the number of citations for each article was ranked
twelfth in the world, making him the premier scholar in Taiwan.

Academic prizes:

1.Three-time winner of the National Science Council Outstanding Research Award (2001, 2003, 2009).

W 2 Awarded EEE Fellow status for “For Contributions to Wireless and Mobile

Networks.”

3.Won the 2004 IT Month “Outstanding IT Talent Award.”

4.Won the 2005 Ohio State University Distinguished Alumni Award.

5.Won the 2005 K. T. Li Breakthrough Award.

6.Won the 2005 Chinese Society of Electrical Engineering Distinguished

Electrical Engineering Professor Award.

7.Won the 2009 Seventh Y. Z. Hsu Scientific Paper Award, for the paper
“Efficient Placement and Dispatch of Sensors in a Wireless Sensor Network.”

8.Awarded most frequently cited paper by the Journal of Internet Technology for

the article “A Survey of Solutions to the Coverage Problems in Wireless Sensor

Networks.”

9.A Google h-index of over 50.

10.Awarded Y. Z. Hsu Scientific Chair Professor (2012).

Academic activities: Prof. Tseng served as an editor for more than ten

academic journals, including the renowned international journals IEEE

Transactions on Mobile Computing, IEEE Transactions on Parallel and

Distributed Systems, and IEEE Transactions on Vehicular Technology. Also has served as a guest editor for more than

ten journals, and chair/deputy chair or other important posts for more than ten international conferences. In 2011, Prof.

Tseng hosted the International Conference on Parallel Processing, serving as conference chair. The conference invited

many international experts in cloud computing to speak, making a significant contribution to the development of the

field.

Future Prospects in Research

Aside from the academic value of Prof. Yu-Chee Tseng’ s academic contributions over recent years (including
the publication of more than 150 SCI journal articles with more than 10,000 citations), he has also obtained more than
20 U.S. and Taiwan patents, which can provide technology transfer applications to the ICT industry. In the future,
Prof. Tseng will be fully engaged in the development of wireless and mobile communications technology, applying an
academic-industry cooperation model to accelerate the commercial application of research output. It is hoped that his

future work will make a significant contribution to the development of Taiwan’ s ICT industry.
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Mechanical Engineering / Energy / Environmental Technology
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The “TECO Award” has entered its twentieth
year. The award was established primarily to encourage
domestic scientists and engineering researchers
engaged in scientific and technological research to then
implement in industrial development and also encourage
insight amongst humanities and social scholars to
4 reconcile science, technology and creativity for the
| benefit of society. The spirit of the award emphasizes
both technology and the humanities in order to promote
development principles of people-oriented social

research. This has actively promoted the winners’

organization positive social development and has been
praised by many of the elite amongst circles of enterprise, research and other academia. The award has been widely
recognized and praised both as an opportunity to recognize the efforts of the award winners but also as a means to
contribute to the community to establish a model for enterprise.

Confucius said: “l was determined to learn at fifteen, was independent by thirty, by forty could understand without
being perplexed and knew my own path by fifty, listen without judgment at sixty and acted freely without transgressing
morals at seventy.” | learned sanitary engineering, the field of civil engineering by the time | was thirty years old and
from 1982 taught at the Department of Environmental Engineering of National Cheng Kung University. Since Taiwan was
gradually recognizing the problem of municipal waste, my mentor Professor Jao-Fuan Kao instructed to commence a

“garbage treatment” course and actively participate in municipal solid waste and scrap and materials management
related meetings. Since then a close relationship with the garbage, environmental engineering teaching, research and
service became a lifelong goal. From this stemmed the opportunity to serve as EPA Deputy Minister and Minister at the
age of fifty, which gave me the opportunity to learn in the service, to expand my learning and to further dedicate myself
to environmental protection. | have truly appreciated all these opportunities.

Although time has flown and 60 years have passed, | still adhere to serious study and a positive service attitude,
continuously educating students and leading research teams in sophisticated environmental academic and technological
research and development, working hard towards the establishment of an energy-saving, low carbon and sustainable

resource recycling society. | wish to follow the spirit of the “TECO Award” to be a mentor to the next generation for the

benefit of society and to encourage a common attitude of cherishing our environment for the sake of its current and future

inhabitants.

Professor Juu-En Chang started teaching in the Department of Environmental Engineering at the National Cheng
Kung University in February 1982. Beginning with “ ” as a concept, over the last 30 years he has been committed to
teaching, research and services in the field of environmental engineering. A brief history of this follows:

(1) 1982 to 1990: a time when wastewater and municipal solid waste pollution problems frequently occurred in Taiwan.
Professor Chang’ s work focused on developing the handling and applications of anaerobic technology in wastewater,
sludge, leachate, piggery waste and other organic waste, and actively assisting the competent authorities to formulate
policies in environmental sampling and analysis of waste and municipal solid waste management. Also, prepared
associate training materials in the subject of waste disposal.

(2)1991 to 1999: in response to the needs of hazardous waste management in Taiwan, developed electrolytic oxidation,
electrolysis foam flotation and insoluble heavy metal surfactant complexes used in refractory/toxic organic compounds
containing heavy metals waste treatment and resource recovery. Studied the characteristics of waste leaching of heavy
metals to provide reference in hazardous waste treatment and resource utilization management in Taiwan. In addition,
assisted government authorities in conducting integrated planning for recycling of waste, zero waste strategies, industrial
waste treatment and disposal.

(3) 2000 to date: in view of the importance of resource recycling and green technology development, research thinking
shifted from the pipe-end treatment towards zero waste and sustainable resource circulation. Low-temperature plasma
technology is applied to the field of environmental resources, and integrated
research and technology development of recycling and materialization to
inorganic wastes containing heavy metals. From April 2001 onwards, Professor
Chang was seconded as the EPA political Deputy Minister and then Minister, an
experience that provided insights and experience that were to be fully applied
to environmental policy, developing environmental resource conservation
organizations and initiatives to promote environmental protection policies. This
secondment expired in April 2005, after which Professor Chang returning to teach
at the National Cheng Kung University. In addition to continuing to proceed with

research and development into functional lightweight concrete materials made
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environmental disaster prevention, environmental information and environmental
management strategies in the research. This research team occupied an

important and leading position in research and development in Taiwan.

Professor Juu-En Chang is an outstanding teacher and researcher, highly

respected by the faculty staff and students at the Department of Environmental

Engineering at the National Cheng Kung University. He was the first professor
to start course modules in the subjects of solid waste and resource recycling. More than 3,000 students have trained
for both theoretical and practical content for whom Professor Chang has been a popular and well-loved teacher. The
University awarded him the Institute of Teaching Premium, awarded to only 3 out of the University's 500 professors every
year, and other school teaching quality awards reflecting the outstanding results of his teaching.

Professor Chang was also the first professor of waste disposal, reduction, detoxification and recycling technology
research, has published more than 300 research papers including papers for a number of international journals and
papers presented at various conferences, holds nine patents and has guided 9 doctoral dissertations theses and 74
masters theses. From the point of his education, through his service to society and excellent academic research, he
has been awarded the Chinese Institute of Engineers Distinguished Young Engineer Award, Japan Society of Civil
Engineers and Chinese Institute of Civil and Hydraulic Engineering Best Paper Award, Chinese Institute of Environmental
Engineering Academic Medal, Ministry of Economic Affairs Outstanding University Industrial Economics Contribution
Award, Ho Jin-Duei Excellent Performance Award (Environmental Protection), National Changhua Senior High School First
award recognizing outstanding alumni and National Cheng Kung University Excellent Industrial-Academic Cooperation
Award. Professor Chang is a distinguished academic leading teams in industry-university cooperation and is also a
pioneer of teaching and research in the area of Environmental Engineering waste disposal in Taiwan and wider Asia. He
has made very important, pioneering contributions in the field of Taiwan's teaching, research and development in these
areas.

Because of the excellence of his teaching and research and the contribution Professor Chang made to the state
and society, he was invited to serve as the Executive Secretary of Environmental Protection Committee at the Ministry of
Education then as the EPA Deputy Minister and then Minister. Within these roles he had responsibilities for environmental

education in schools and public safety and environmental protection as well as national environmental policy. His

performance was very well received, especially during the EPA tenure, leading subordinates to be strong proponents
of recycling, waste reduction and recycling. This propelled the concept of the national movement in Taiwan to the point
at which more than 60% of domestic resources were being recycled, putting Taiwan in a leading position in the world
for waste reduction. Professor Chang during his term established government environmental resource conservation

organizations and laid the foundations for subsequent governmental organizations.

Professor Juu-En Chang currently teaches at the Department of Environmental Engineering, National Cheng Kung
University. In addition to his full-time work at the faculty, he is concurrently Director of Sustainable Environmental
Research Laboratories, an inter-institution university-level research unit composed of interdisciplinary research teams
leading young researchers and is devoted to integration of
pollution remediation and reuse of state land (remediation
technology development of decomposition of refractory/toxic
organic substance in contaminated sites), platform development
across the field of new technology commercialization (establishing
platforms for copper concentrate recovery, development and
research on refining/purification technology for semiconductors
and scrap metal recycling), constructing a system of
environmentally conscious energy resource recycling for the metal
smelting industry (sustainable energy resource management,
sludge resources recycling, strategic metals resources recycling,
organic resources recycling) and other integrated research;
and the establishment of environmental testing, drug toxicology
analysis, product characteristics analysis, environmental
toxicology and microbiological analysis laboratories; maintenance
of environmental quality can be helpful to protect the safety of
agricultural products, activation of contaminated land and to
promote recycling of resources. Professor Chang will continue to
make an effort in the future with the vision of “low carbon, low

risk, zero waste” to build a recycling-oriented society.
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Chemical Engineering / Material Technology
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Prospective of “TECO Award”

Our industry relies heavily on OEM or mass production to lower the costs. Such model has earned a significant
amount of profits and has elevated the economics ranking during the past few decades. However, as China and other
developing countries grow rapidly, they provide relatively low-cost labor workers and thus their manufacturing industry
shifts significantly during the past ten years. Therefore, we encounter the developing bottleneck and face the problem of
thin profit and industry migration. An effective way to solve the above problems is to develop key materials and processes
for high value-added products. On the other hand, as the society is gradually growing utilitarian, our traditional virtue of
compassion and integrity is missing. Thus, to breed diligent and creative industry talent is an inevitable task to fulfill.

The objectives of “TECO Award” are to encourage technology innovation and to enhance cultural attainment
and humanity. Aiming to create a progressing society with technology innovation and cultural & humanity care, “TECO
Award” | by awarding the outstanding talent with special contribution in the fields of technology and culture development,
gives a new direction for our industry development and provides a positive function for the society values. As a result, my
| _ s definition of the prizewinners
of “TECO Award” s

“People who develop
innovative technology,

breed excellent research

talent, build new industry
4 ‘ fields, and help industry

2 explore highly value-added
products with international
competitiveness.” It is my
great honor to receive the
award, and | will certainly
| devote myself to technology
innovation in industry and
to breeding excellent talent,
making every effort for our

chemicals and materials

industry.

History of Achievements

Prof. Wen-Chang Chen has worked on the research of
optoelectronic polymers since he was a Ph.D. student. Prof.
Chen’ s goal was to create highly conductive polymers with
optical transparency, and to investigate the applications
of nonlinear optical elements. Though it did not meet Prof.

Chen’ s expectation in industry applications, Prof. Chen
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did learn the solid process from molecular design, materials

synthesis, and morphological characterization to device
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applications, under the strict training of his supervisor, Prof.
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Jenekhe. Prof. Chen intended to do industrial research after &
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he got his Ph.D. degree, so he joined Chemical Research
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Laboratories of Industrial Technology Research Institute (ITRI)
as a research scientist. Through his research on graded-index ==
lens and communication optical fiber in ITRI, he broadened
his horizons in various industrial applications of polymers.
And that was why Prof. Chen put great emphasis on applying
academic research results to industry applications when he
joined Dept. of Chemical Engineering, NTU in 1996. The IC
industry was grown rapidly before | left ITRI. So, by accepting

the mission from Director John-See Lee and Deputy Director
Tsung-Tsan SU, Prof. Chen was fortunate to be able to work on
Electronic Chemicals planning, which became his future core research subject.

After joining NTU, Prof. Wen-Chang Chen happened to encounter the rising of nanomaterials, organic optoelectronic
materials, and flexible electronics. These newly-risen fields required various talents in precise synthesis technique,
delicate structure identification, and device physics; therefore, how to integrate cross-fields talents for achieving the
research objective became Prof. Chen’ s key research work after 2000. For example, Prof. Chen works on precise
synthesis technique with Prof. Mitsuru Ueda and Prof. Akira Hirao of Tokyo Institute of Technology and Prof. Toyoji Kakuchi
of Hokkaido University. For the morphology characterization, Prof. Chen works with Prof. Hsin-Lung Chen of National

Tsing Hua University and Prof. Mezzenga from Switzerland. As for the device technique, Prof. Chen collaborates with
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Prof. Alex Jen of University
of Washington at Seattle and
= Prof. Zhenan Bao of Stanford
= University. Usually Prof. Chen
make the research plans
with the above cooperative
researchers first, and then
accomplish the objectives
through students’ short-
term research. Prof. Chen not
only broadens his views, but
also enhances his research
competence through the

international collaboration;

besides, the students also

have the opportunity to deal with deeper research challenges.

Talking about cooperation with industry, Prof. Chen is lucky to form a research team at NTU under the long-term
supports from Industrial Technology Research Institute (ITRI) and the Technology Development Program for Academia
from Ministry of Economic Affairs. The research team uses hybrid polymer-inorganic nanocomposites materials as the
core technique and cooperates with optoelectronic materials/films industry and ITRI. At the early stage, the goal is to
produce few-hundred-nanometer optical films and protective coating. After that, industry gives us a new challenge
of producing few-micrometer films with the same quality of transparency and thermo-mechanical properties. After
developing the films successfully, the team are further asked to produce few-hundred-micrometer transparent materials
to replace the current ITO glass. Compared with the studied materials ten years ago, the new materials are 1000
times thicker but still maintain the same qualities; hence, there are significant differences in material design, synthesis
technique development, manufacture and applications.

Through the cooperation with industry/ITRI, Prof. Chen encounters constant challenges and enjoyment for sure.
What" s more, via the industry-academy cooperation and the interaction of academia/industry specialists, he deeply
learn how to come up with the research objectives and challenges, combine cross-field specialists to achieve the setting

goals, and then turn them into papers or patents & intellectual properties, and finally apply them to the industry.

Technical Contributions

The research activities of Prof. Chen include the following three areas: Polymer nanocomposites for electronics and
photonics, semiconducting polymers, and block copolymers. The research results have been published 248 papers
with the citation number more than 5000 times (h-index: 41). Seven of the published papers have been cited more than
100 times and eleven of them have been featured as the issue cover or highlighted. Prof. Chen has been invited to
deliver plenary/invited speeches in international conferences for 37 times. The developed materials technologies have
been awarded with 34 patents and transfer to the chemicals/materials companies. The important accomplishments are
described in the following:
Polymer nanocomposites for electronics and photonics

The research topics include the following directions: (1) control the crystalline size and phase of inorganic domains
and let them uniformly distribute in the polymer matrix, Thus, the hybrid materials could have high optical transparency,
tunable refractive index, and excellent thermal-mechanical properties, which are for the applications of highly transparent
thermal resistant substrates in flexible electronics or LED encapsulants i (2) using the wet process to fabricate the
hybrid optical films for high refractive index film or antireflective coating. Incorporate the photosensitive moiety into the
hybrid materials for the high resolution pattern. By using the high refractive index films in the figure as an example, the
titania crystalline domain is controlled through polymer molecular weight or coupling agent and leads the control of the
refractive index, optical spectra and birefringence. The refractive index could be controlled in a wide range of 1.49-1.867.
The above result was published in Chem. Mater. and it had been the highly cited paper during the last ten years, with the
total citation of 221. Recently, we further develop the optical films with the world leading refractive index of 1.571~1.993
in polyimide/titania hybrid polyimide/titania hybrid materials. The above results have been published more than 20

patents and transfer eleven technologies to domestic companies for developing high value-added films/materials.

1.90

High Refractive Index 5 Z
1854 A j 204
. . . - 45
Hybrid Optical Films 1804
Ha0 19
5 1.75-‘ s
] % & )
£ 1.704 g B 48
e 30 = =
£ 1854 g 2
N 128 B
E Pl ] @ § 1.7
+ 20 =
1.55 o
415 1.6
150 4
410
145 15 T T T
o [+] 20 40 60 B0 100
Weight Percent nfTiO‘_ in Hybrid Titania content in Hybrid Film{wt%)



-+ ERTEN RS
LT/ R

94195

Semiconducting Polymers

We develop semiconducting polymers and investigate their optoelectronic applications. The important contributions
include the following: Develop two-dimensional semiconducting polymers with large hole and electronic mobilities as
well as solar cell efficiency; Discover new donor-acceptor polyimides and conjugated polymers for high performance
electrical memory device application. The memory characteristics of volatile or nonvolatile could be manipulated by
chemical structures, linkage moiety, conformation, morphology, and film thickness; develop the first n-type organic
semiconducting nanowires for the thin film transistor memory device applications and control the memory windows
through charge storage layer or morphology ; fabricate semiconducting polymers based electrospun nanofibers for nano-
luminescent devices and control the photophysical properties through the structures as nonwoven, aligned, porous, and
core-shell by solvent, injection model, or collector design. For example, we fabricate the one-dimensional electrospun
nanofibers based transistor memory devices on PET flexible substrates using semiconducting poly(3-hexylthiophene)/
gold nanoparticle composites. They employ functional gold nanoparticles as localized charge traps across the nanofiber
channel and program/erase the device towards low conductance (OFF)/high conductance (ON) states under the applied
electrical field. With the low operation voltage, high data retention, reliable and stable electrical properties even under
the bending conditions for thousand repetitive cycles. The hybrid nanofibers can be used to obtain high-performance
digital nanoscale memories for flexible high density data storage devices, as featured as inside cover in the materials

leading journal, Advanced Functional Materials.
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Nanostructured Block Polymers
Conjugated rod-coil block copolymers provide a powerful route towards nano-morphology for controlling

photophysical properties and the resulted devices applications. In our recent review article published in Progress in

Polymer Science on the above figure, we summarize our recent progress on the synthesis, morphology, optoelectronic
properties and applications of such block copolymers. The precise polymerization methodology produce various
architectures of conjugated rod-coil block copolymers, in the following, the polymer morphologies (hierarchical
structures: lamella, sphere, vesicle, and cylinder, etc) in different phases (solution micelles, thin films, polymer brushes
and electrospun nanofibers) could be produce by varying solvent polarity, environmental stimuli (pH value, temperature,
heat or light), segment ratio or polymer architecture. It leads to the control of the charge transporting characteristics
and optoelectronic properties, for enhancing the device performance. Moreover, highly fluorescence-sensitive stimuli-
responsive materials/films could be produced through the high surface/volume ratio of electrospun nanofibers prepared
from conjugated rod-coil block copolymers. It is believed that conjugated rod-coil block copolymers could spark the

future evolution of nanostructured device applications.

Prospect of Research or Innovation

In the future, | will make my efforts on integrating my three research areas and applying them to produce the key
materials for integrated flexible optoelectronic device. For instance, we can develop the flexible substrate from hybrid
polymer nanocomposites materials to replace ITO. Then we apply the organic/polymers materials as the active layer,
dielectric layer, or electrode. In addition, we reinforce the characteristics of integrated devices through the nano-structure
or architecture.

Moreover, | would like to integrate the research effort from various industries and cross-field specialists, making the
newly-established Center of Strategic Materials Alliance for Research and Technology(SMART Center) as the world-class

key materials research center and the excellent talent center in the near future.
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Prospective of “TECO Award”
“TECO Award” was established by the TECO Technology Foundation with the full support from TECO

Electric & Machinery Co., Ltd. It was dated back to 1956 when TECO was found, and was solely focused on motor

manufacturing, but through constant innovation and interdisciplinary development, TECO has found its position in

electronics, IT related industries, as well as banking and catering industry.

Without a doubt, biotech is a vast and highly innovative field that combines life science and natural science,
where “novel anticancer agent DBPR104" took over a decade from discovery as well as “kinase-based
anticancer agents” developed for over 5 years. As of now these agents have been advanced from laboratory to
preclinical/clinical studies, which in turns may signify the strengthening of Taiwan biotech industry if finally get
NDA approval. Finally, being the 20th “TECO Award” recipient, | am truly honored and extremely grateful and
assured in our work of new drug discovery. | also believe that “TECO Award” will continue to encourage more

biomedical scientists to devote themselves to new drug discovery in Taiwan.

History of Achievements

Professor Hsing-Pang Hsieh was graduated from National Tsing Hua University in 1985, and obtained his
Master degree under Professor Chun-Chen Liao in 1987. He continued to pursue his Ph.D. degree in Chemistry at
SUNY at Stony Brook (graduated 1993). He then joined National Health Research Institute since 1998.

Professor Hsieh has been focusing on vascular disrupting agents (VDA) to identify DBPR104 as a novel VDA,
which was licensed to SynCore Biotechnology in August 2008 and now undergoing Phase | clinical trial in NCKU
hospital.

Since 2007, Professor Hsieh discover -_
BPROOOA as a multiple kinase inhibitor as well
as DBPR112 as an EGFR kinase inhibitor which

was selected as top-down project by NRPB last

year and expected to file an IND within the next 2
years.

Since Professor Hsieh’ s outstanding
achievement, he was received various awards
including NHRI Young Researcher Award in
2006, TienTe Lee Biomedical Award in 2009,
National Invention and Creation Award and NSC
Outstanding Research Award in 2010, International
Inventor Prize in 2012, and National Innovation
Award as well as The “TECO Award” in 2013.
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Technical Contributions

Significant research and academic results and contributions are listed as follows according to different
themes:
Novel Vascular Disrupting Agent DBPR104

DBPR104 through initial high throughput screening was identified as the potential lead which not only
showed an IC50 between 1-10 nM and overcomes multidrug resistance, but also exhibited vascular disrupting
angiogenesis. Furthermore, DBPR104 was also licensed to SynCore Biotechnology in August 2008. Currently it is
undergoing Phase | clinical trial in NCKU Hospital.
Protein Kinase Inhibitors as Novel Anticancer Agents

BPROOOA as a multiple kinase inhibitors displayed promising in vitro and in vivo activity and DBPR112 as
an EGFR inhibitor displays higher oral bioavailability and milder body weight loss compared to the BIBW-2992,
resulting to have higher therapeutic index. As of early 2013, DBPR112 was selected as potential development
candidate funded by NRPB top-down project, and will be expected to commence Phase | clinical study within the
next 2-3 years.
Anti-diabetic and Antiviral Agents Discovery

Professor Hsieh first discovered novel PPARa/y/d agonist to lower blood glucose level in KKAy rat. Second,

‘.

he also revitalized two old drugs for new use,

Promazine and Niclosamide as potent anti-
SARS agents during SARS outbreak within
merely 20 days. Third, during 2005 H5N1
outbreak, he also participated Tamiflu Scale-
up Project and further led anti-influenza

project supported by NSC.

Future Prospects in Research

Professor Hsieh is mainly working on
mission-driven integrated new drug discovery
and has been established knowledge based
drug design and a new platform of high

throughput parallel synthesis in order to

identify potent vascular disrupting agent, DBPR104, and novel EGFR inhibitor, DBPR112. More importantly, he
hopes to accelerate the development speed through industry-academic cooperation and technology transfer.

Finally, the success model of “from bench to bedside” by NHRI in turns may signify the strengthening of Taiwan

biotech industry if finally get NDA approval.
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Promote the value “A person is more precious than the entire world”
Marginalized persons will thus be aware of their self-worth
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Prospective of “TECO Award”

The "TECO Award" established the Humanities Award to enrich cultural and artistic life. We hope through this
award to influence and incentivize more companies to jointly care for the disadvantaged in Taiwan, as well as to
motivate the further development of social services so that the Taiwan experience can become a model for other

countries to follow.

History of Achievements

Good Shepherd Sisters arrived in Taiwan in 1987, during a time when the practice of selling young girls was
at its worst on the island. It assumed charge of the Telian Girls Halfway Home and began outreach service work.
In 1988, Sister Jing-Lian Tang arrived in Taiwan. She traveled throughout eastern Taiwan and visited vocational
training centers for women, juvenile detention centers and aboriginal areas. She found that the girls engaged in
prostitution fell into one of three types: those who had been cheated or sold or had entered this trade voluntarily.
Among the cheated, the majority were simple aboriginal girls who left home in search of work and were forced
into prostitution. The frequency of such unfortunate cases prompted Sister Tang to initiate services for aboriginal
families, visit tribal villages and establish service centers.

Among those sold, Sister Tang found that many of the girls came from families with domestic violence.
Mothers left home unable to bear the abuse, and dysfunctional fathers would engage in incest with their daughters
or sell them into the sex industry. Sister Tang therefore launched services for victims of domestic violence. She
was entrusted by the Taipei City Government to
establish "Anshin Home," Taiwan's first privately
managed public shelter for women and children.
From her experience of serving victims of domestic
violence, Sister Tang could see the many hidden
risks in violent homes. In addition to helping
women victims of domestic violence, she promoted
services for battered children, children who have
witnessed violence, single-parent families and
new immigrant families in an effort to prevent the

numerous risks caused by domestic violence.

At the detention centers, Sister Tang found that

‘the distorted values and
family problems of young \@
people" is a major factor in
the increase of this type of
girl. She therefore launched
services for homeless
youth, at-risk children
and high-risk youth and
later administered the first ®
privately operated public (W
youth center — Wanhua §¥
Youth Service Centre. Since
then, such services have
been extended to the Taipei
West Youth Service Center. ¥

The centers actively prevent

and provide guidance on
problems arising among dropouts, including drug abuse, out-of-wedlock pregnancy and crime.

Twenty-six years ago, Sister Jing-Lian Tang led the people of Good Shepherd in planting a seed of service
in Taiwan. Today, the Good Shepherd Foundation has grown into a nationwide service provider. By 2013, the
foundation had 39 branches providing service to about 400,000 people each year. These services have helped
unfortunate girls, high-risk youth, dropouts, battered women and children, children who have witnessed violence,
single-parent families, unwed mothers, abandoned and abused children, trafficking victims, new immigrant families

and indigenous families.

Technical Contributions
Organization and Services

Good Shepherd has pioneered many types of social service in Taiwan, including opening the country's first
women's shelter, first service center for children who have witnessed violence, first youth service center and first

learning center for dropouts. In the spirit of "one person is of more value than an entire world," the organization
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has accompanied disadvantaged
women and children on the road
to restarting life through its
service branches across Taiwan.
Promotion and Advocacy of
Laws
Good Shepherd has joined
hands with NGOs, scholars and
government officials in Taiwan to
speak for the disadvantaged and
promote legislative amendments
% : through public hearings, press
: ' ‘_" conferences, seminars, forums
| and other channels. Examples
= L-— of such initiatives include

the promotion of interagency cooperation at the 1994 "Investigations into Domestic Violence: Seminar on the

Prevention of Marital Violence"; advocacy for revisions to compulsory school regulations at the 1998 "Forum
on Reintegrating Dropouts in Society" to make dropouts eligible for school enroliment and thereby reduce the
attraction of dropping out among other student, while also giving dropouts new learning opportunities; and the
20083 public hearing on "Taiwan's New Wives: The Sorrow of Foreign Brides" to raise government and public
awareness and press the Ministry of the Interior to implement the "Measures to Care for and Assist Foreign and
Mainland Chinese Spouses."
International Links

As an international organization, Good Shepherd is well positioned to develop cooperation and exchanges
with foreign organizations. Such linkages help to introduce frontline workers to service innovations and ideas and
support understanding and investigation on related issues.

From the First World Congress against Commercial Sexual Exploitation of Children" held in Sweden in 1996,
when it shared Taiwan's experience in the use of "resilience" to assist the physical and mental recovery of child
prostitutes, to the presentation at the 2013 NGO Committee on the Status of Women (CSW-NGO) of a report on its

unique 26-year experience in working with indigenous communities, Good Shepherd has actively brought Taiwan's

experience to the world stage.
Publications

1. Co-authorship of | Hurt! Stepping Out of the Shadow of Marital Violence (Living Psychology Publishers Co.,
Ltd.)

2. Planning and editing of publications on domestic violence, children who have witnessed violence and

prevention of sexual assault, including the Good Shepherd book series and advocacy documentaries

Future Prospects

Stopping violence against women has been a highlight issue of the United Nations (UN) in recent years.
This is because the repercussions of such violence extend beyond the women to children and the entire family.
On September 22 this year, the media reported the story of a college student who had grown up witnessing his
father's abuse of his mother and, at the age of five, already had thoughts about killing his father. The shadow of
domestic violence continued to haunt him as an adult. One Mid-Autumn Festival, he stabbed his father to death.
The news shocked the community and caused deep and widespread regrets: here was a real-life example of the
human tragedies caused by domestic violence.

In response to UN plans
and Taiwan's situation, Good
Shepherd continues to foster
outstanding professionals
and work tirelessly to prevent
violence. It also hopes to join
with excellent companies and
organizations in rallying the
public to work towards creating

a Taiwan without violence.
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