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hExperien
e IBM T.J. Watson Resear
h Center Resear
h Staff Member, full time, 40hours/weekNext Generation Distributed Systems Dept. August 2004 { presentI have worked on several areas in large s
ale streaming pro
essing, in
luding federated resour
edis
overy, data sour
e management and 
ooperative stream pro
essing. S
alable stream pro-
essing has wide appli
ations in de
ision support for business, government and s
ien
e. Thenext generation stream pro
essing system that I work on 
an s
ale magnitudes higher thanexisting systems. It allows many users to pose semi-natural language questions and analyzeshuge amount of streaming data to give answers. I have also worked on se
ure tra
eba
k of
olluding insider atta
ks in sensor networks.� Federated Resour
e Dis
overy allows stream pro
essing appli
ations to lo
ate andutilize resour
es that are distributed over wide area networks. It supports a uni�ed sear
hinterfa
e that lets appli
ations �nd resour
es in many di�erent autonomous systems, thusutilizing resour
es from all of them.� Data Sour
e Management is the fo
al point in a stream pro
essing system to dis
overand allo
ate data sour
es for appli
ations. It maintains the 
hara
teristi
 des
riptions ofpotentially millions of data sour
es, and sele
t the most suitable ones given appli
ations'requirements. It also monitors the dynami
 
hanges of both external and internal datasour
es.� Cooperative Stream Pro
essing enables multiple autonomous stream pro
essing sys-tems to 
ollaborate and further s
ale up the pro
essing 
apabilities. It allows analysisand pro
essing that are diÆ
ult or impossible in any single system. An ar
hite
turethat supports 
exible 
ollaboration models is the key for systems belonging to di�erentorganizations to work together.� Tra
eba
k in Sensor Networks allows users to identify the exa
t origin of atta
kingpa
kets, su
h that 
ompromised insider nodes that inje
t bogus data 
an be isolatedfrom the network. This is the �rst work that addresses 
olluding atta
ks where multiple
ompromised nodes work together to 
over their tra
es.Internet Resear
h Laboratory Resear
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ien
e Dept., UCLA September 1999 { presentSponsored by the DARPA SensIT program, I have worked on data forwarding, energy eÆ
ien
yand se
urity in sensor networks. I designed, analyzed and evaluated proto
ols that buildresilient, large-s
ale sensor networks operating robustly under severe 
onditions. My papershave been used as 
ourse materials in s
hools in
luding Brown, UCLA, Boston University,University of Massa
husetts, et
.Data Forwarding



� GRAdient Broad
ast (GRAB): GRAB utilizes a novel 
on
ept of 
ost-�eld to enable ro-bust and s
alable data forwarding under extremely severe 
onditions, whi
h is 
riti
alfor sensor networks to work in adverse or hostile environments. Instead of maintainingstate about expli
it data paths, nodes make forwarding de
isions based on state 
arriedin pa
kets. Thus data delivery is immune to signi�
ant node failures and 
hannel errors.Publi
ations from this proje
t have been 
ited 278 times 1� Two-tier Data Dissemination (TTDD): TTDD is the �rst proto
ol that delivers dataeÆ
iently to multiple users that are in 
onstant motion, whi
h is a typi
al s
enario formany sensor network appli
ations. Di�erent from \
at" routing where every node playsthe same role (as in most sensor network forwarding proto
ols), it builds a virtual hierar-
hy to stabilize data forwarding routes. A user's mobility a�e
ts data forwarding in thelo
al area but be
omes transparent to the global route, whi
h remains relatively stable.Publi
ations from this proje
t have been 
ited 335 times.Energy EÆ
ien
y� Probing Environment and Adaptive Sleeping (PEAS): PEAS extends system lifetimein proportion to nodes' deployment density. It 
ontrols the density of working nodes bykeeping a 
ertain distan
e between working neighbors, like trees in a forest. This leadsto a simple, yet robust and s
alable design; the only information nodes need is whetherany working neighbor exists within a 
ertain range. Publi
ations in this proje
ts havebeen 
ited 366 times.Se
urity� Statisti
al En-route Filtering (SEF): SEF is the �rst proposal that dete
ts bogusdata inje
ted by 
ompromised insider nodes. It enables the network to �lter su
h dataen-route, thus avoiding grave 
onsequen
es in mission-
riti
al appli
ations, su
h as wrongde
isions be made in battle�elds, energy exhausted in networks. It assigns se
ret keys tonodes in a 
arefully designed way, thus ea
h forwarding node 
an verify the truthfulnessof data pa
kets probabilisti
ally. By a

umulating the dete
ting power of nodes, mostfalse data 
an be dropped before rea
hing the destination. Publi
ations from this proje
thave been 
ited 127 times.� Lo
ation-Dependent Keys (LDK): LDK provides se
ure report generation that reje
tsbogus data and ensures the reporting of legitimate data against large numbers of 
ompro-mised nodes. In LDK, keys a node possesses are not de
ided by its identity (as in otherexisting work), but by its lo
ation. This binding between keys and lo
ations enables theuser to verify if a report does originate from the 
laimed lo
ation. Publi
ations from thiswork have been 
ited 38 times.I also parti
ipated in a proje
t for re
ursive lo
alization of sensor networks. More details ofmy resear
h are available at http://www.resear
h.ibm.
om/people/y/yefan/.Network Resear
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h AssistantComputer S
ien
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y web browser and server software to provide user authenti
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ess 
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h proje
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ations 2 Refereed Journals, Book Chapters and Magazines1. Fan Ye, Hao Yang, Zhen Liu, Starsky Wong, Songwu Lu, Lixia Zhang, Mani Srivastava,\Preserving Data Authenti
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urity, 20072. Fan Ye, Honghai Zhang, Songwu Lu, Lixia Zhang, Jennifer Hou, \A RandomizedEnergy-Conservation Proto
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ited by 3012* Authors ordered in alphabeti
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3. Fred Douglis, Mi
hael Branson, Kirsten Hildrum, Bin Rong, Fan Ye*, \Multi-site Coop-erative Data Stream Analysis," ACM SIGOPS Operating Systems Review, Vol. 40, No.3, pp 31-37, July 20064. Fan Ye, Haiyun Luo, Songwu Lu, Lixia Zhang, \Statisti
al En-route Filtering of Inje
tedFalse Data in Sensor Networks," IEEE Journal on Sele
ted Areas in Communi
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ett, Zhen Liu, Anton Riabov, Fan Ye, \*Au-tonomi
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hael Branson, Fred Douglis, Brad Faw
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ett, Zhen Liu, Fan Ye, \Me
hanism for Re
ov-ery from Site Failure in a Stream Pro
essing System", ROC920070059US1, April 20077. Mi
hael Branson, Fred Douglis, Fan Ye, \Me
hanism for Exe
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