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ien
e and Engineering, 338F Davis Hall, State University of New York at Bu�alo,Bu�alo, New York 14260; (716) 645-4737 (oÆ
e); (716) 645-3464 (FAX); miller�bu�alo.edu;http://www.
se.bu�alo.edu/fa
ulty/miller/Hauptman-Woodward Medi
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h Institute, 700 Elli
ott Street, Bu�alo, New York 14203; (716) 898-8600 (oÆ
e); (716) 852-8660 (FAX); miller�bu�alo.edu; http://www.hwi.bu�alo.edu/
Degrees:� Ph.D., Department of Mathemati
al S
ien
es, State University of New York at Binghamton, 1985.Dissertation: Pyramid Computer AlgorithmsAdvisor: Quentin F. Stout� M.A., Department of Mathemati
al S
ien
es, State University of New York at Binghamton, 1982.� B.S. in Computer S
ien
e { Mathemati
s, Department of Mathemati
al S
ien
es, State University ofNew York at Binghamton, 1980.
Employment:2002-present UB Distinguished Professor, State University of New York at Bu�alo.1992-present Senior Resear
h S
ientist, Department of Mole
ular Biophysi
s, Hauptman-WoodwardMedi
al Resear
h Institute (formerly The Medi
al Foundation of Bu�alo Resear
hInstitute), Bu�alo, NY.2001-present Adjun
t Professor, Department of Stru
tural Biology, State University of New Yorkat Bu�alo.1998-present Adjun
t Professor, Department of Ele
tri
al Engineering, State University of New Yorkat Bu�alo.2006-2007 Founding Exe
utive Dire
tor and Member of the Governing Board, Cyberinfrastru
tureInitiative in the State of New York.1998-2006 Founding Dire
tor, Center for Computational Resear
h, State University of New Yorkat Bu�alo.1995-2002 Professor, Department of Computer S
ien
e (and Engineering), State University ofNew York at Bu�alo.1991-1996 Consultant, Thinking Ma
hines Corporation, Cambridge, Mass.1990-1995 Asso
iate Professor, Department of Computer S
ien
e, State University of New York atBu�alo.1985-1990 Assistant Professor, Department of Computer S
ien
e, State University of New York atBu�alo.1985 Adjun
t Le
turer, Department of Mathemati
al S
ien
es, State University of New Yorkat Binghamton.
Resear
h Interests:Cyberinfrastru
ture, Grid Computing, High-Performan
e Computing, Parallel Algorithms andAr
hite
tures, Computational Crystallography, Computational Geometry, Combinatorial Optimization
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Honors:� Fellow of the IEEE, 2012.� Ele
ted Senior Member of the IEEE, 2006.� Indu
ted into Amherst (NY) Avenue of Athletes for \outstanding 
ontributions in the area of youthsports," June, 2005.� Certi�
ate of Re
ognition, Career Servi
es OÆ
e, SUNY-Bu�alo, based on survey of Graduates of theClass of 2003, 2005.� SGI Innovator Award, one of six in the inaugural 
lass, 2003.� Listed in HPCwire 2003 Top People & Organizations to Wat
h, http://www.tg
.
om/hp
wire/features/topwat
h03.html, Mar
h, 2003.� International S
ientist of the Year, International Biographi
al Centre, Cambridge, England, 2003.� Best Pra
ti
es Award, Bio-IT World, 2003.� Mi
hael Dell presented CCR with its �rst Dell Center in Resear
h Ex
ellen
e, September, 2002.� Ele
ted as member to the European A
ademy of S
ien
es (Computer S
ien
e) with the 
itation \for anoutstanding and lasting 
ontribution to parallel algorithms and 
omputer s
ien
e edu
ation," August,2002.� Designated as UB Distinguished Professor, State University of New York at Bu�alo, April, 2002.� Shake-and-Bake was mentioned on the poster \The Top Ten Algorithms of the Century," publishedin Computing in S
ien
e & Engineering, Nov/De
, 2000, produ
ed in 
ooperation with the IEEE andThe Computer Museum History Center.� Best Presentation Award for the 1987 International Conferen
e on Parallel Pro
essing, St. Charles,Illinois, August 17-21, 1987.� Listed in dozens of Who's Who.� Distinguished Dissertation Award in the S
ien
e, Mathemati
s, and Engineering Category,State University of New York at Binghamton, 1985.� Ele
ted to Phi Beta Kappa, 1980.
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Professional Asso
iations:� infoTe
h Niagara, Board of Dire
tors, 2002-2005.� Ameri
an Asso
iation for the Advan
ement of S
ien
e (AAAS)� Ameri
an Crystallographi
 Asso
iation (ACA)� Asso
iation for Computing Ma
hinery (ACM), in
luding the Spe
ial Interest Group on ComputerAr
hite
ture.� Institute of Ele
tri
al and Ele
troni
s Engineers (IEEE), in
luding IEEE Computer So
iety, Te
hni-
al Committees on Distributed Pro
essing, Pattern Analysis and Ma
hine Intelligen
e, and ParallelPro
essing, as well as the Spe
ial Interest Group on Automata and Computability Theory.� So
iety for Industrial and Applied Mathemati
s (SIAM), in
luding the Spe
ial Interest Group onSuper
omputing.
Tea
hing Interests:� Cyberinfrastru
ture� Grid Computing� Cluster Computing� Parallel Algorithms� Analysis of Algorithms� Computational Geometry� Data Stru
tures



Russ Miller - Vitae Page 4
Funding:
External Individual Funding:2004: Hewlett-Pa
kard Company $150,000`Sponsored Training Program for a Postdo
toral A
ademi
Fellowship Program'1995-1998: National S
ien
e Foundation $239,994`S
alable Parallel Algorithms for Image Pro
essing andComputational Geometry'1991-1994: National S
ien
e Foundation $277,418`Parallel Algorithms for Image Pro
essing andComputational Geometry'In
ludes Resear
h Experien
es for Undergraduates (REU) Supplement1988-1991: National S
ien
e Foundation $170,000`Parallel Algorithms for Image Analysis, ComputationalGeometry, and Graph Theory'1986-1988: National S
ien
e Foundation $44,000`Algorithms for Parallel Computers'1986: Super
omputing Resear
h Center $3,000Workshop on Super
omputing
Internal Individual Funding:1993 NYS/UUP Fa
ulty Development Award Program $750`Support for TCPP Report'1990-1991 NYS/UUP Experien
ed Fa
ulty Travel Award $500`Parallel Computing'1987-1988: NYS/UUP New Fa
ulty Development Award $750`Parallel Algorithms'1985-1987: State University of New York at Bu�alo $7,500Resear
h Development Fund Resear
h Grant`Parallel Algorithms and Languages'1985-1987: State University of New York at Bu�alo $2,000New Fa
ulty Program Resear
h Development Fund`Parallel Algorithms'
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External Joint Funding:2005-2009: National S
ien
e Foundation $801,925`CRI: A Western New York Computational and Data S
ien
e Grid'PIs are as follows:R. Miller (PD, CCR/CSE), M. Green (CCR), C.M. Weeks (HWI),M. M
Court (NU) and H. Farian (Geneseo)2002-2009: National S
ien
e Foundation $2,054,063`ITR: Enhan
ing Crystal Stru
ture Determination throughData mining, Collaborative Environments, and Grid Computing'In
ludes Resear
h Experien
es for Undergraduates (REU) SupplementPIs are as follows:R. Miller (PD, CSE/CCR), J. Anstey (Media), H.A. Hauptman (HWI),C.M. Weeks (HWI) and A. Zhang (CSE)2002-2006: National Imagery and Mapping Agen
y`Management and Te
hnology Development of theNational Te
hnology Allian
e'Prime 
ontra
t to Rosettex Te
hnology and Ventures GroupUB sub
ontra
ts led by:David Mark: Imagery and Motion Imagery Pro
essing and Analysis,Geographi
 Information Systems (GIS), and CartographyAidong Zhang: Pro
essing, Analysis, and Management of Data,Information, and KnowledgeRuss Miller: Digital Te
hnology Infrastru
ture2002-2005: Federal/State Appropriations, Foundations, Donations $200,000,000+`Center of Ex
ellen
e in Bioinformati
s'Major Enablers:B.A. Holm, J.E. Penksa, R. Miller, and E.D. Capaldi2001-2003: National S
ien
e Foundation $150,000`High Performan
e Network Conne
tions for S
ien
e and EngineeringResear
h - HPNC: High Performan
e Network Conne
tions forHauptman-Woodward Inst'PIs are as follows:C.M. Weeks (PD, HWI), W. Pangborn (HWI), E.B. Pitman (Math),G.T. DeTitta (HWI), and R. Miller (CCR)2001-2006: National S
ien
e Foundation $1,003,088`MultiStore: A Resear
h Infrastru
ture for Management, Analysisand Visualization of Large-S
ale Multidimensional Data Sets'PIs are as follows:A. Zhang (PD, CSE), R. A
harya (CSE), A. Garg (CSE),D. Mark (Geog), and R. Miller (CSE)2001: New York State OÆ
e of S
ien
e, Te
hnology and A
ademi
 Resear
h $15,300,000`Center for Disease Modeling and Therapy Dis
overySe
tion Leader of Bioinformati
s Laboratory'(One of Thirty Senior Personnel Listed in Proposal)PIs are as follows:B.A. Holm (PD, UB), D.C. Hohn (RPCI), G.T. DeTitta (HWI),and J.E. Friedlander (Kaleida)
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External Joint Funding (
ont'd):2001-2006: National Institutes of Health $7,820,345`New Methods of Biomole
ular Stru
ture Determination'H.A. Hauptman (PD/HWI), G.T. DeTitta (HWI), C.M. Weeks (HWI),Q. Shen (CHESS), J.F. GriÆn (HWI), R.H. Blessing (HWI),S.A. Eali
k (CHESS), W. Furey (Pitt), D. Guo (HWI),D.A. Langs (HWI), R. Miller (UB), S. Potter (HWI), G.D. Smith (HWI),W.D. Tolbert (CHESS), and H. Xu (HWI).1999: Sun Mi
rosystems $112,000`Development of a 64-Node Ultra 5 Linux/Beowulf Parallel Computing System'Russ Miller (PD) and Corky Brunskill (
o-PI)1998-1999: IBM Shared University Resear
h (SUR) Grant $1,200,000`Determination of Mole
ular Stru
ture of Large Proteins via SnBand Parallel Algorithms for Hidden Markov Modeling'R. Miller (PD), H.A. Hauptman (HWI), F. Sa
hs (Biophysi
s),and A. Auerba
h (Biophysi
s)1998-2001: National S
ien
e Foundation $303,787`Determining Mole
ular Stru
tures over the Web via SnB'In
ludes Resear
h Experien
es for Undergraduates (REU) SupplementR. Miller (PD) and C.M. Weeks (
o-PI)1998-2001: National S
ien
e Foundation $310,500`MRI: Stru
tural Studies and Methodologies in Chemistry andMole
ular Biology'In
ludes Resear
h Experien
es for Undergraduates (REU) SupplementR. Miller (PD/CS), P. Coppens (Chem), T.R. Furlani (Chem), J. Gao (Chem),and H.F. King (Chem)1998: Oishei Foundation $200,000`Web-Based Computing with SnB'H.A. Hauptman (PD/HWI), R. Miller (HWI), and C.M. Weeks (HWI).1998: W.M. Ke
k Foundation $1,000,000`W.M. Ke
k Foundation Center for Computational Stru
tural Biology'F. Sa
hs, A. Auerba
h, F. Qin, and R. Miller (
onsultant).1997-2000: Department of Energy Year 1: $520,000`Super
omputer Solution of Massive Crystallographi
and Mi
rotomographi
 Stru
tural Problems'I. Foster (PD/Argonne), K. Jones (Brookhaven), H. Hauptman (HWI),C. Kesselman (CalTe
h), I. M
Nulty (Argonne), R. Miller (UB/HWI),K. Mo�at (U. Chi
ago), J. No
edal (Northwestern), Z. Ren (U. Chi
ago),M. Rivers (U. Chi
ago), S. Sinha (PD/Argonne), R. Stevens (Argonne),E. Westbrook (Argonne), and S. Wright (Argonne).1996-2001: National Institutes of Health $5,699,308`New Methods of Biomole
ular Stru
ture Determination'H.A. Hauptman (PD/HWI), R. Blessing (HWI), C.-S. Chang (HWI),G.T. DeTitta (HWI), D.L. Dorset (HWI), S.E. Eali
k (CHESS),J.F. GriÆn (HWI), D. Guo (HWI), D.A. Langs (HWI), R. Miller (UB)G.D. Smith (HWI), and C.M. Weeks (HWI).
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External Joint Funding (
ont'd):1993-1996: National Institutes of Health $187,437`Dire
t Methods of Phase Determination'(Supplement to `New Methods of Biomole
ular Stru
ture Determination')H.A. Hauptman (PD/MFB), R. Blessing (MFB), G. DeTitta (MFB),R. Miller (MFB/UB)1992-1996: National Institutes of Health $3,009,370`New Methods of Biomole
ular Stru
ture Determination'H.A. Hauptman (PD/MFB), D.L. Dorset (MFB), J.F. GriÆn (MFB),D. Guo (MFB), D.A. Langs (MFB), R. Miller (UB), G.D. Smith (MFB),and C.M. Weeks (MFB).1990-1991: National S
ien
e Foundation $270,000`A
quisition of a High Performan
e Parallel Computer'A. Auerba
h, D. Faber, F. Sa
hs, and R. Miller (
onsultant)1988-1989: National S
ien
e Foundation $50,000`Hyper
ube for Parallel Algorithms Resear
h'R. Miller (PD/CS), P.J. Eberlein (CS) and S.N. Srihari (CS)1987-1990: National S
ien
e Foundation $232,000`Parallel Algorithms on a Hyper
ube Multipro
essor'In
ludes Resear
h Experien
es for Undergraduates (REU) SupplementP.J. Eberlein (
o-PD, Computer S
ien
e), T. Furlani (Calspan),T. George (Physi
s), H. King (Chemistry), J. Lordi (Calspan),J. M
Iver (
o-PD, Chemistry), and R. Miller (Computer S
ien
e).Individual Super
omputing Support:1995-1996 Cornell Theory Center`SnB: Dire
t Methods for Crystal Stru
ture Determination'IBM SP21995-1996 NSF MetaCenter Allo
ations`Crystal Stru
ture Determination via Shake-and-Bake'Cray C90 (PSC), Cray T3D (PSC)1994-1995 NSF MetaCenter Allo
ations`Crystal Stru
ture Determination via Shake-and-Bake'Cray C90 (PSC), Cray T3D (PSC), TMC CM-5 (NCSA)1993-1994 NSF Super
omputing Center Advan
ed Computing Resour
es`The Phase Problem of X-Ray Crystallography'TMC CM-5 (NCSA)1991-1993 NSF Super
omputing Center Advan
ed Computing Resour
es`Parallel Solutions to the Phase Problem in X-Ray Crystallography'TMC CM-2 (PSC)
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Joint Super
omputing Support:1995: Lawren
e Livermore National Laboratory`Appli
ations of Massively Parallel Computing Te
hniques to theDire
t Solution of Ma
romole
ular Stru
tures'PI: Sean Parkin, LLNLCray T3D
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Publi
ations (h-index of 29, 5/2010)Refereed Journal Papers:1. R. Miller and Q.F. Stout, Geometri
 algorithms for digitized pi
tures on a mesh-
onne
ted 
omputer,IEEE Transa
tions on Pattern Analysis and Ma
hine Intelligen
e, PAMI-7 (1985), pp. 216-228.2. R. Miller and Q.F. Stout, Data movement te
hniques for the pyramid 
omputer, SIAM Journal onComputing, vol. 16, no. 1, Feb. 1987, pp. 38-60.3. R. Miller and Q.F. Stout, Simulating essential pyramids, IEEE Transa
tions on Computers, vol. 37,no. 12, De
. 1988, pp. 1642-1647.4. R. Miller and Q.F. Stout, EÆ
ient parallel 
onvex hull algorithms, IEEE Transa
tions on Computers,vol. 37, no. 12, De
. 1988, pp. 1605-1619.5. E. Cohen and R. Miller, Hyper
ube algorithms for the multipro
essor s
heduling problem, Super
om-puter Journal 27, vol. V, no. 5, September, 1988, pp. 17-32.6. R. Miller and Q.F. Stout, Mesh 
omputer algorithms for 
omputational geometry, IEEE Transa
tionson Computers, vol. 38, no. 3, Mar
h 1989, pp. 321-340.7. L. Boxer and R. Miller, Parallel dynami
 
omputational geometry, The Journal of New GenerationComputer Systems 2 (1989) 3, pp. 227-246.8. R. Miller and S.E. Miller, Convexity algorithms for digitized pi
tures on an Intel iPSC hyper
ube,Super
omputer Journal 31, vol. VI, no. 3, May 1989, pp. 45-53.9. L. Boxer and R. Miller, A parallel 
ir
le-
over minimization algorithm, Information Pro
essing Letters32, July 1989, pp. 57-60.10. L. Boxer and R. Miller, Dynami
 
omputational geometry on meshes and hyper
ubes, Journal ofSuper
omputing, vol. 3, no. 3, September, 1989, pp. 161-192.11. L. Boxer and R. Miller, Common interse
tions of polygons, Information Pro
essing Letters 33, February1990, pp. 249-254.12. R. Miller and Q.F. Stout, Seymour: A portable parallel programming language, Stru
tured Program-ming (1990), vol. 11, no. 4, pp. 157-171.13. R. Miller and Q.F. Stout, Computing 
onvexity properties of images on a pyramid 
omputer, Algo-rithmi
a, vol. 6, no. 5, 1991, pp. 658-684.14. F. Dehne, R. Miller, and A. Rau-Chaplin, Opti
al 
lustering on a mesh-
onne
ted 
omputer, Interna-tional Journal on Parallel Programming, Vol. 20, No. 6, 1991, pp. 475-486.15. E. Cohen, R. Miller, E. Sarraf, and Q.F. Stout, EÆ
ient 
onvexity and domination algorithms for �ne-and medium-grain hyper
ube 
omputers, Algorithmi
a, vol. 7, no. 1, 1992, pp. 51-75.16. C.M. Weeks, G.T. DeTitta, R. Miller, and H.A. Hauptman, Appli
ations of the minimal prin
iple topeptide stru
tures, A
ta Crystallographi
a D49, 1993, pp. 179-181.17. L. Boxer, C.-S. Chang, R. Miller, and A. Rau-Chaplin, Polygonal approximation by boundary redu
-tion, Pattern Re
ognition Letters 14 (1993), pp. 111-119.18. L. Boxer and R. Miller, Parallel algorithms for all maximal equally-spa
ed 
ollinear sets and all maximalregular 
oplanar latti
es, Pattern Re
ognition Letters 14 (1993), pp. 17-22.
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19. R. Miller, G.T. DeTitta, R. Jones, D.A. Langs, C.M. Weeks, and H.A. Hauptman, On the appli
ationof the minimal prin
iple to solve unknown stru
tures, S
ien
e, vol. 259, Mar
h, 1993, pp. 1430-1433.20. C.-S. Chang, G. DeTitta, H. Hauptman, R. Miller, P. Thuman, and C. Weeks, Using parallel 
omput-ers to solve the phase problem of x-ray 
rystallography, The International Journal of Super
omputerAppli
ations, vol. 7, no. 1, Spring 1993, pp. 25-49.21. R. Miller, V.K. Prasanna Kumar, D. Reisis, and Q.F. Stout, Parallel 
omputations on re
on�gurablemeshes, IEEE Transa
tions on Computers, vol. 42, no. 6, June 1993, pp. 678-692.22. R. Miller, N.M. Galitsky, W.L. Duax, D.A. Langs, V.Z. Pletnev, and V.T. Ivanov, Mole
ular stru
turesof two 
rystalline polymorphs of the 
y
li
 heptapeptide antibioti
 ternatin: 
y
lo [-�-OH-D-Leu-D-Ile-(NMe)Ala-(NMe)Leu-Leu-(NMe)Ala-D-(NME)Ala-℄, International Journal of Peptide & ProteinResear
h 42, 1993, pp. 539-549.23. M.J. Atallah, F. Dehne, R. Miller, A. Rau-Chaplin, and J.-J. Tsay, Multisear
h te
hniques for imple-menting data stru
tures on a mesh-
onne
ted 
omputer, Journal of Parallel and Distributed Computing20, 1994, pp. 1-13.24. S. Hambrus
h, X. He, and R. Miller, Parallel algorithms for gray-s
ale digitized pi
ture 
omponentlabeling on a mesh-
onne
ted 
omputer, Journal of Parallel and Distributed Computing 20, 1994, pp.56-68.25. G.T. DeTitta, C.M. Weeks, P. Thuman, R. Miller, and H.A. Hauptman, Stru
ture solution by minimalfun
tion phase re�nement and Fourier �ltering. I. Theoreti
al basis, A
ta Crystallographi
aA50, 1994,pp. 203-210.26. C.M. Weeks, G.T. DeTitta, H.A. Hauptman, P. Thuman, and R. Miller, Stru
ture solution by minimalfun
tion phase re�nement and Fourier �ltering. II. Implementation and appli
ations, A
ta Crystallo-graphi
a A50, 1994, pp. 210-220.27. R. Miller, S.M. Gallo, H.G. Khalak, and C.M. Weeks, SnB: Crystal stru
ture determination via Shake-and-Bake, Journal of Applied Crystallography 27, 1994, pp. 613-621.28. R. Miller, The status of parallel pro
essing edu
ation, Computer, August, 1994, pp. 40-43.29. S.L. Tanimoto and R. Miller, Mesh algorithms for �nding repetitions and partial symmetries in arrays,International Journal of Pattern Re
ognition and Arti�
ial Intelligen
e, Vol. 8, No. 2, 1994, pp.465-483.30. D.A. Langs, R. Miller, H.A. Hauptman, and G.W. Han, Use of the minimal fun
tion for partial stru
turedevelopment in dire
t methods, A
ta Crystallographi
a A51, 1995, pp. 81-87.31. C.M. Weeks, H.A. Hauptman, G.D. Smith, R.H. Blessing, M.M. Teeter, and R. Miller, Crambin: adire
t solution for a 400 atom stru
ture, A
ta Crystallographi
a D51, 1995, pp. 33-38.32. M.P. M
Court, N. Li, W.A. Pangborn, R. Miller, C.M. Weeks, and D.L. Dorset, Crystallography oflinear mole
ule binary solids. X-ray stru
ture of a 
holesteryl myristate/
holesteryl pentade
anoatesolid solution, J. Phys. Chem., vol. 100, no. 23, 1996, pp. 9842-9847.33. M.P. M
Court, K. Ashraf, R. Miller, C.M. Weeks, N. Li, W. Pangborn, and D.L. Dorset, X-ray 
rystalstru
ture of 
ytotoxi
, oxidized 
holesterols: 7-keto
holesterol and 25-hydroxy
holesterol, Journal ofLipid Resear
h, vol. 38, 1997, pp. 1014-1021.34. C.-S. Chang, C.M. Weeks, R. Miller, and H.A. Hauptman, In
orporating tangent re�nement in theShake-and-Bake formalism, A
ta Crystallographi
a A53, 1997, pp. 436-444.
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35. G.D. Smith, R.H. Blessing, S.E. Eali
k, J.C. Fonte
illa-Camps, H.A. Hauptman, D. Housset, D.A.Langs, and R. Miller, The ab initio stru
ture determination and re�nement of a s
orpion protein toxin,A
ta Crystallographi
a D53, 1997, pp. 551-557.36. P.J. Loll, R. Miller, C.M. Weeks, and P.H. Axelsen, A ligand-mediated dimerization mode for van-
omy
in, Chemistry and Biology 5, 1998, pp. 293-298.37. A. Dea
on, C.M. Weeks, R. Miller, and S.E. Eali
k, The Shake-and-Bake stru
ture determination oftri
lini
 lysozyme, Pro
eedings of the National A
ademy of S
ien
es, U.S.A., 95, August 1998, pp.9284-9289.38. S.-H. Hu, M. Loughnan, R. Miller, C.M. Weeks, R.H. Blessing, P.F. Alewood, R.J. Lewis, and J.L.Martin, The 1.1�A Crystal Stru
ture of [Tyr15℄-EpI, A novel �{
onotoxin from Conus Epis
opatus,solved by dire
t methods, Bio
hemistry 37, 1998, pp. 11425-11433.39. L. Boxer, R. Miller, and A. Rau-Chaplin, S
aleable parallel algorithms for lower envelope with appli-
ations, Journal of Parallel and Distributed Computing 53, 1998, pp. 91-118.40. C.M. Weeks and R. Miller, Optimizing Shake-and-Bake for proteins, A
ta Crystallographi
aD55, 1999,pp. 492-500.41. C.M. Weeks and R. Miller, The design and implementation of SnB v2.0, Journal of Applied Crystal-lography 32, 1999, pp. 120-124.42. L. Boxer, R. Miller, and A. Rau-Chaplin, S
alable parallel algorithms for geometri
 pattern re
ognition,Journal for Parallel and Distributed Computing 58, 1999, pp. 466-486.43. H.A. Hauptman, H. Xu, C.M. Weeks, and R. Miller, Exponential Shake-and-Bake: theoreti
al basisand appli
ations, A
ta Crystallographi
a A55, 1999, pp. 891-900.44. M. Egli, V. Tereshko, M. Teplova, G. Minasov, A. Joa
himiak, R. Sanishvilli, C.M. Weeks, R. Miller,M.A. Maier, H. An, P.D. Cook, and M. Manoharan, X-ray 
rystallographi
 analysis of the hydration ofA- and B-form DNA at atomi
 resolution, Biopolymers (Nu
lei
 A
id S
ien
es) 48, 2000, pp. 234-252.45. H. Xu, H.A. Hauptman, C.M. Weeks, and R. Miller, P1 Shake-and-Bake: Can su

ess be guaranteed?,A
ta Crystallographi
a D56, 2000, pp. 238-240.46. H. Xu, C.M. Weeks, A.M. Dea
on, R. Miller, and H.A. Hauptman, Ill-
onditioned Shake-and-Bake:The trap of the false minimum, A
ta Crystallographi
a A56, 2000, pp. 112-118.47. L. Boxer and R. Miller, EÆ
ient 
omputation of the Eu
lidean distan
e transform, Computer Visionand Image Understanding 80, 2000, pp. 379-383.48. Y. Vekhter and R. Miller, An improved phase-extension pro
edure for isomorphous-repla
ement phases,A
ta Crystallographi
a D57, 2001, pp. 1048-1051.49. L. Boxer and R. Miller, A parallel algorithm for approximate regularity, Information Pro
essing Letters,80, 2001, pp. 311-316.50. J. Rappleye, M. Innus, C.M. Weeks, and R. Miller, SnB v2.2: An example of 
rystallographi
 multi-pro
essing, Journal of Applied Crystallography 35, 2002, pp. 374-376.51. C.M. Weeks, R.H. Blessing, R. Miller, R. Mungee, S.A. Potter, J. Rappleye, G.D. Smith, H. Xu, andW. Furey, Towards automated protein stru
ture determination: BnP, the SnB-PHASES interfa
e, A.Kristallogr. 217, 2002, pp. 686-693.
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52. M.L. Green and R. Miller, Grid 
omputing in Bu�alo, New York, Annals of the European A
ademy ofS
ien
es, 2003, pp. 191-218.53. M.L. Green and R. Miller, A 
lient-server prototype for grid-enabling appli
ation template design,Parallel Pro
essing Letters, Vol. 14, No. 2 (2004), pp. 241-253.54. M.L. Green and R. Miller, Mole
ular stru
ture determination on a 
omputational & data grid, ParallelComputing Journal 30 (2004), pp. 1001-1017.55. M.L. Green and R. Miller, Evolutionary mole
ular stru
ture determination using grid-enabled datamining, Parallel Computing Journal 30 (2004), pp. 1057-1071.56. L. Boxer and R. Miller, Coarse Grained Gather and S
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omputer algorithms for determining geometri
 properties of images,Pro
eedings of the ACM Symposium on Computational Geometry, 1985, pp. 263-277.66. R. Miller and Q.F. Stout, Varying diameter and problem size in mesh-
onne
ted 
omputers, Pro
eedingsof the 1985 IEEE International Conferen
e on Parallel Pro
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on�gurableVLSI arrays, Pro
eedings of the IEEE Conferen
e on Computer Vision and Pattern Re
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eedings of The 4th Symposium on the Frontiers of Massively Parallel Computation,IEEE Computer So
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ott, J. Rodriguez, A. Zahn, S. M
Kee, C. Jordan, J. Prewett, T. Thomas,H. Severini, B. Cli�ord, E. Deelman, L. Flon, C. Kesselman, G. Mehta, N. Olomu, K. Vahi, K. De,P. Couvares, A. De Smet, C. Kireyev, E. Paulson, A. Roy, S. Koranda, B. Moe, B. Brown, and P.Sheldon, The Grid2003 produ
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iples and pra
ti
e, IEEE International Symposium onHigh-Performan
e Distributed Computing, HPDC-2004, June 4-6, 2004, Honolulu, Hawaii, pp. 236-245.92. R. Miller, Cyberinfrastru
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Russ Miller - Vitae Page 15
Refereed Papers in Other Conferen
es (Complete Papers Published):93. R. Miller, ADLSIMD: An abstra
t des
ription language for the SIMD family, Pro
eedings of the 1984IEEE Southern Tier Te
hni
al Conferen
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ond Symposium on the Frontiers of Massively Parallel Computation, 1988, pp. 195-198.99. Z. Dobes, D. Kumar, and R. Miller, Distributing data stru
tures on medium-grained hyper
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king problems,Pro
eedings of the Fourth Conferen
e on Hyper
ube Con
urrent Computers and Appli
ations, 1989, pp.769-776.101. R. Miller and Q.F. Stout, Writing portable parallel programs in Seymour, Pro
eedings of the FourthSIAM Conferen
e on Parallel Pro
essing for S
ienti�
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rystallog-raphy, Pro
eedings of The Fifth Distributed Memory Computing Conferen
e, IEEE Computer So
ietyPress, 1990, pp. 513-521.103. R. Fenri
h, R. Miller, and Q.F. Stout, Multi-tiered algorithms for two-dimensional bin pa
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haller, The Right Stu�? Tea
hing Parallel Computing, Newsletter of the ParallelPro
essing Te
hni
al Committee, July, 1994, pp. 3-4
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ations, 1988, p. 236.� L. Boxer and R. Miller, Dynami
 
omputational geometry on parallel 
omputers, Third Conferen
e onHyper
ube Con
urrent Computers and Appli
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omputers, World Yearbook of New Generation Computing Resear
hand Development, 1988, p. 633.� R. Miller, Distributing data stru
tures on medium-grained hyper
ubes, Fourth Conferen
e on Hyper-
ube Con
urrent Computers and Appli
ations, 1989.� R. Miller and Q.F. Stout, Hyper
ube algorithms for some NP-hard pa
king problems, Fourth Confer-en
e on Hyper
ube Con
urrent Computers and Appli
ations, 1989.� R. Miller and Q.F. Stout, Writing portable parallel programs in Seymour, Fourth SIAM Conferen
e onParallel Pro
essing for S
ienti�
 Computing, 1989.� N. Bashir, M. Crovella, G. DeTitta, F. Han, H. Hauptman, J. Horvath, H. King, D. Langs, R. Miller,T. Sabin, P. Thuman, and D. Velmurugan, Parallel solutions to the phase problem in x-ray 
rystallog-raphy, The Fifth Distributed Memory Computing Conferen
e, 1990, p. 41.� R. Fenri
h, R. Miller, and Q.F. Stout, Multi-tiered algorithms for two-dimensional bin pa
king, TheFifth Distributed Memory Computing Conferen
e, 1990, p. 192.� B. Falsa� and R. Miller, Component labeling algorithms on an Intel iPSC/2 hyper
ube, The FifthDistributed Memory Computing Conferen
e, 1990, p. 190.� G.T. DeTitta, P. Thuman, and R. Miller, Some observations about 
omputing with more than onepro
essor, Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, 1991, #R04, p. 57.� G.T. DeTitta, C.M. Weeks, P. Thuman, R. Miller, and H.A. Hauptman, Stru
ture solution by minimalfun
tion phase re�nement and Fourier �ltering: theoreti
al basis, Annual Meeting of the Ameri
anCrystallographi
 Asso
iation, 1991, #O02, p. 51.� C.M. Weeks, G.T. DeTitta, P. Thuman, R. Miller, and H.A. Hauptman, Stru
ture solution by minimalfun
tion phase re�nement and Fourier �ltering: implementation and appli
ations, Annual Meeting ofthe Ameri
an Crystallographi
 Asso
iation, 1991, #O03, p. 51.� C.M. Weeks, C.-S. Chang, G.T. DeTitta, D. Ghosh, R. Miller, and H.A. Hauptman, Appli
ation of theminimal prin
iple to Grami
idin A, Ameri
an Crystallographi
 Asso
iation Meeting, 1992, #PA97, p.105.
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� C.M. Weeks, H.A. Hauptman, and R. Miller, SnB: a minimal fun
tion 
omputer program for stru
turedetermination, Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, 1993, #PB10, p. 87.� R. Miller, C.M. Weeks, and H.A. Hauptman, Phase re�nement te
hniques for the minimal fun
tion,Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, 1993, #PB11, p. 87.� H.A. Hauptman, C.M. Weeks, G.D. Smith, M.M. Teeter, and R. Miller, Crambin: a dire
t solution fora 400 atom stru
ture, Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, 1993, #PI18, p.117.� C.M. Weeks, R. Miller, G.T. DeTitta, G.D. Smith, M.M. Teeter, and H.A. Hauptman, Progress towardsappli
ation of the minimal fun
tion to ma
romole
ules, XVI Congress and General Assembly of theInternational Union of Crystallography, Beijing, China, 1993, #MS-02.01.03, p. 28.� R. Miller and C.M. Weeks, SnB: a status report, Annual Meeting of the Ameri
an Crystallographi
Asso
iation, 1994, #M01, p. 65.� C.M. Weeks, H.A. Hauptman, C.-S. Chang, and R. Miller, Stru
ture determination by Shake-and-Bake with tangent re�nement, Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, 1994,#TRN13, p. 41.� M.P. M
Court, N. Li, W. Pangborn, R. Miller, C.M. Weeks, and D. Dorset, Shake-and-Bake ab initiostru
ture determination and pa
king analysis of a 
holesteryl myristate/
holesteryl pentade
anoatesolid solution, Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, 1994, #PBO10, p. 96.� N. Li, W. Pangborn, K. Ashraf, R. Miller, C.M. Weeks, D.L. Dorset, and M.P. M
Court, Crystalstru
tures of oxysterols: a basis for their 
ytotoxi
ity, Annual Meeting of the Ameri
an Crystallographi
Asso
iation, 1995, W004, p. 149.� R. Miller and C.M. Weeks, Getting the most out of SnB, Annual Meeting of the Ameri
an Crystallo-graphi
 Asso
iation, 1995, 2m.1.B, p. 53 (invited).� C.M. Weeks, C.-S. Chang, H.A. Hauptman, R. Miller, Re
ent dis
overies 
on
erning shake-and-bake,Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, 1995, M137, p. 128.� R. Miller, Mole
ular stru
ture determination via SnB, The 904th Meeting of the AMS, Kent StateUniversity, 1995, 904-68-230, pp. 798-799 (invited).� R. Miller and C.M. Weeks, Appli
ations of SnB to proteins, XVII Congress and General Assembly ofthe International Union of Crystallography, 1996, MS02.03.02, p. C-51 (invited).� G.D. Smith, R.H. Blessing, S.E. Eali
k, J.C. Fonte
illa-Camps, H.A. Hauptman, D. Housset, D.A.Langs, and R. Miller, The ab initio stru
ture and re�nement of a s
orpion protein toxin, XVII Congressand General Assembly of the International Union of Crystallography, 1996, MS02.06.07, pp. C-64-C-65.� C.M. Weeks and R. Miller, Development of SnB Version 2, XVII Congress and General Assembly ofthe International Union of Crystallography, 1996, PS02.03.16, p. C-54 (invited).� C.-S. Chang, R. Miller, and C.M. Weeks, Shake-and-Bake: An optimization strategy for solving thephase problem of X-ray 
rystallography, Minisymposium on \Challenging Optimization Problems inComputational Biology," SIAM 45th Anniversary Meeting, Stanford University, July, 1997 (invited).� C.M. Weeks and R. Miller, SnB: Protein Phasing by Shake-and-Bake, 54th Annual Pittsburgh Di�ra
-tion Conferen
e, Mellon Institute, Carnegie Mellon University, November 7-9, 1996 (invited).� R. Miller and C.M. Weeks, Improving the performan
e of shake-and-bake, Annual Meeting of theAmeri
an Crystallographi
 Asso
iation, 1997, P254, pp. 161-162.
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� C.M. Weeks, R. Miller, and H.A. Hauptman, Extending the resolving power of shake-and-bake, AnnualMeeting of the Ameri
an Crystallographi
 Asso
iation, 1997, P41, p. 103 (invited).� C.M. Weeks, R. Miller, and H.A. Hauptman, Extending the resolving power of shake-and-bake, Interna-tional S
hool of Crystallography, 25th Course: Dire
t Methods of Solving Ma
romole
ular Stru
tures.� C.M. Weeks, R. Miller, and H.A. Hauptman, Applying dire
t methods by shaking and baking syn-
hrotron data, CHESS User's Meeting, June, 1997 (invited).� C.M. Weeks, R. Miller, and H.A. Hauptman, Extending the resolving power of Shake-and-Bake, Dire
tMethods for Solving Ma
romole
ular Stru
tures, S. Fortier, ed., Eri
e, Si
ily, May-June, 1997, 25thCourse, International S
hool of Crystallography, NATO ASI Series, 1998, pp. 463-468.� C.M. Weeks and R. Miller, Phasing by Shake-and-Bake, Validation and Re�nement of Ma
romole
-ular Stru
tures, Lisbon, Portugal, 1997 (invited). Satellite Meeting \Validation and Re�nment ofMa
romole
ular Stru
tures." Seventeenth European Crystallographi
 Meeting, Porto, Portugal, 1997(invited).� C.M. Weeks and R. Miller, Validation and Re�nement of Ma
romole
ular Stru
tures, SeventeenthEuropean Crystallographi
 Meeting, Porto, Portugal, 1997 (invited).� C.M. Weeks and R. Miller, Dire
t Phasing Methods for Large Mole
ules, NATO Advan
ed Resear
hWorkshop on Current Challenges on Large Supramole
ules Assembilies, Athens, Gree
e, 1997 (in-vited).� C.M. Weeks and R. Miller, Summer `98: Shaking-and-Baking in Washington D.C., Annual Meeting ofthe Ameri
an Crystallographi
 Asso
iation, 1998, 11.03.03, p. 72 (invited).� H. Xu, C.M. Weeks, R. Miller, and H.A. Hauptman, Appli
ations of an Exponential Minimal Fun
tion,Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, 1998, p. 132.� A.M. Dea
on, C.M. Weeks, R. Miller, and S.E. Eali
k, The Shake-and-Bake Stru
ture Determinationof Tri
lini
 Lysozyme, Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, P162, 1998, p.132.� R. Miller and C.M. Weeks, An Introdu
tion to SnB v2.0: A Cool Way to Solve Stru
tures (or How toBeat the Heat in Washington, D.C.), Annual Meeting of the Ameri
an Crystallographi
 Asso
iation,WK.02.03, 1998, pp. 33-34 (invited).� C.M. Weeks, H. Xu, R. Miller, and H.A. Hauptman, Shake-and-Bake Summer `98 Update: ImprovingLimited Data with Magnitude Estimation, Eighteenth European Crystallographi
 Meeting, Prague,Cze
h Republi
, August, 1998, E5-06, (invited).� C.M. Weeks, R. Miller, H.A. Hauptman, R.H. Blessing, and A.M. Dea
on, Solving Stru
tures withSnB, Workshop WK02: Solving Stru
tures with SnB, Annual Meeting of the Ameri
an Crystallographi
Asso
iation, 1999, WK.02.01, p. 23.� R. Miller, A. Palumbo, and C.M. Weeks, SnB Version 2.0: Dire
t Methods for Both ConventionalAppli
ations and Large Substru
tures, Annual Meeting of the Ameri
an Crystallographi
 Asso
iation,1999, PT09, p. 107.� H.A. Hauptman, H. Xu, C.M. Weeks, and R. Miller, Is 100% Su

ess for Shake-and-Bake Possible?,54th Pittsburgh Di�ra
tion Conferen
e, Columbus, OH, O
tober, 1999.� H.A. Hauptman, H. Xu, C.M. Weeks, and R. Miller, Is 100% Su

ess for Shake-and-Bake Possible?,Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, 1999, 03.01.10, p. 46.
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� H. Xu, H.A. Hauptman, C.M. Weeks, and R. Miller, Exponential Shake-and-Bake: Can Su

ess beGuaranteed?, XVIII Congress and General Assembly of the International Union of Crystallography, toappear.� C.M. Weeks and R. Miller SnB Version 2.0: Dire
t Methods for Large Mole
ules and Large Substru
-tures, IUCr Crystallographi
 Computing S
hool, Cambridge, UK, August, 1999.� C.M. Weeks, R. Miller, H.A. Hauptman, R.H. Blessing, and A.M. Dea
on, Solving Stru
tures withSnB, XVIII Congress and General Assembly of the International Union of Crystallography, to appear.� C.M. Weeks, R. Miller, and A.M. Dea
on, What role 
an SnB play in automated ma
romole
ular 
rys-tallography?, Workshop on Automation of Stru
ture Determination, Brookhaven National Laboratory,Upton, NY, June, 1999.� R. Miller, The Center for Computational S
ien
e at SUNY-Bu�alo, New Trends in High Performan
eComputing, 1999, p. 32 (invited).� C.M. Weeks and R. Miller, Software development for 
rystal stru
ture determination, Health CareIndustries Asso
iation Regional Resear
h Forum, Sept., 1999, Bu�alo, NY.� C.M. Weeks, P.L. Howell, A.M. Dea
on, R.H. Blessing, G.D. Smith, R. Miller, S.E. Eali
k, and H.A.Hauptman, Finding seleniums with SnB, M12.BB.005, Eighteenth IUCR Congress and General As-sembly, Glasglow, S
otland, August, 1999 (invited).� C.M. Weeks and R. Miller, SnB Version 2.0: Dire
t methods for large mole
ules and large substru
-tures, IUCR Crystallographi
 Computing S
hool on \Frontiers in Computational Crystallography,"Cambridge, UK, August, 1999 (invited).� W. Furey, C.M. Weeks, and R. Miller, Towards Automated Ma
romole
ular Stru
ture Determina-tion: The SnB-PHASES Interfa
e, Abstra
t P067, Annual Meeting of the Ameri
an Crystallographi
Asso
iation, St. Paul, MN, July, 2000, p. 84.� R. Miller, M. Innus, J. Rappleye and C.M. Weeks, SnB v2.0: An Example of Crystallographi
 Mul-tipro
essing, Abstra
t P140, Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, St. Paul,MN, July, 2000, p. 103.� Weeks, Blessing, Miller, Mungee, Potter, Rappleye, Smith, Xu and Furey, Integrating Dire
t Meth-ods into a Semi-Automated, Protein-Phasing Pa
kage, XIX Congress and General Assembly of theInternational Union of Crystallography, Geneva, Switzerland, 2002.� C.M. Weeks, S.A. Potter, R. Miller and W. Furey, Automated Protein Stru
ture Solution with BnP,Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, to appear.� C.M. Weeks, S.A. Potter, R. Miller and W. Furey, Automated Protein Stru
ture Determination withBnP, 21st European Crystallographi
 Asso
iation Meeting, Durban, South Afri
a, August 24-29, 2003.� W. Furey, L. Pasupulati , S. A. Potter, H. Xu, R. Miller, and C. M. Weeks, Automated Appli
ations ofBnP. I. Methodology, Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, 01.03.03, Chi
ago,IL, July, 2004.� C. M. Weeks, S. A. Potter, H. Xu, R. Miller, L. Pasupulati, and W. Furey, Automated Appli
ations ofBnP. II. Test Results, Annual Meeting of the Ameri
an Crystallographi
 Asso
iation, P258, Chi
ago,IL, July, 2004.� R. Miller, M. L. Green, and C. M. Weeks, BnP on the Grid, Annual Meeting of the Ameri
an Crystal-lographi
 Asso
iation, 06.03.01, Chi
ago, IL, July, 2004.
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� W. Furey, L. Pasupulati, S.A. Potter, H. Xu, R. Miller, and C.W. Weeks, Re
ent Developments inthe BnP Pa
kage for Automated Protein Stru
ture Determination, Annual Meeting of the Ameri
anCrystallographi
 Asso
iation, 01.03.07, W0324, Orlando, FL, May-June, 2005.� A. Ghadersohi, D. Pape, C. Weeks, M. Green, and R. Miller, Shake-and-Bake Visualizer, AnnualMeeting of the Ameri
an Crystallographi
 Asso
iation, P088, W0094, Orlando, FL, May-June, 2005.� C. M. Weeks, S. A. Potter, N. Shah, H. Xu, M. L. Green, R. Miller, L. Pasupulati, and W. Furey,Adapting BnP for Di�erent Computing Environments, Annual Meeting of the Ameri
an Crystallo-graphi
 Asso
iation, 2006.Unpublished Manus
ripts:� R. Miller, The Status of Parallel Pro
essing Edu
ation: 1993. Available by anonymous ftp fromftp.
s.bu�alo.edu in users/miller or as Te
hni
al Report #93-27.� H.G. Khalak, S.M. Gallo, C.M. Weeks, and R. Miller, SnB: A Stru
ture Determination Pa
kage, User'sManual, 1993.
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Television Credits:� MTV2's Video Mods presented �ve new animated videos that blend live a
tion with motion 
aptureand inje
t a unique video game environment, in
luding 
hara
ters from one or more video games, intomusi
 videos: November 21, 2005.{ Avenged Sevenfold's \Bat Country" was animated with the gaming environment from EverquestII.{ Weezer's \Beverly Hills" was animated with the gaming environment from The Sims: Nightlife.{ TI's \Do Your Thang" was animated with the gaming environment from Need for Speed: MostWanted.{ Sum 41's \Fat Lip" was animated with the gaming environment from Guitar Hero.{ Nelly/Fat Joe's \Get it Poppin' " was animated with the gaming environment from True Crime:New York City.� MTV2's Video Mods presented four new animated videos that blend live a
tion with motion 
aptureand inje
t a unique video game environment, in
luding 
hara
ters from one or more video games, intomusi
 videos: O
tober 28, 2005.{ Foo Fighters's \DOA" was animated with the gaming environment from Star Wars: Battlefront2.{ All Ameri
an Reje
t's \Dirty Little Se
ret" was animated with the gaming environment from SidMier's Pirates.{ Jane's Addi
tion's \Mountain Song" was animated with the gaming environment from GettingUp.{ Twista's \Hit the Floor" was animated with the gaming environment from LA Rush.� MTV2's Video Mods presented four new animated videos that blend live a
tion with motion 
aptureand inje
t a unique video game environment, in
luding 
hara
ters from one or more video games, intomusi
 videos: September 30, 2005.{ Unwritten Law's \Save Me" was animated with the gaming environment from X-Men Legends 2- Rise of the Apo
alypse.{ Ciara's \1,2 Step" was animated with the gaming environment from Dan
e, Dan
e Revolution.{ Hoobastank's \The Reason" was animated with the gaming environment from Dungeon Lords.{ Jimmy Eat World's \Pain" was animated with the gaming environment from Jui
ed.� MTV2's Video Mods presented four new and one previously aired animated videos that blends livea
tion with motion 
apture and inje
ts a unique video game environment, in
luding 
hara
ters fromone or more video games, into musi
 videos: August 26, 2005.{ The Used's \Take It Away" was animated with the gaming environment from SWAT 4.{ Taking Ba
k Sunday's \This Photograph is Proof" was animated with the gaming environmentfrom Silent Hill 3 & 4.{ The Killers' \Mr. Brightside" was animated with the gaming environment from Lineage 2.{ Queens of the Stone Age's \Little Sister" was animated with the gaming environment from IndigoProphe
hy.{ An en
ore of Franz Ferdinand's hit \Take Me Out" is animated with the Star Wars: Episode IIIRevenge of the Sixth video game.
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� Video Mods, an MTV2 show, presented three new and one previously aired animated MTV videothat blends live a
tion with motion 
apture and inje
ts a unique video game environment, in
luding
hara
ters from one or more video games, into the musi
 videos: July 22, 2005.{ The Beastie Boys \Oh Word" is inserted into an NBA Street V3 environment.{ The Blink 182 song \All the Small Things" is re
reated with the Spongebob Squarepants 
hara
ters.{ The Yellow
ard song \Only One" is re
reated with Medal of Honor:European Assault.{ My Chemi
al Roman
e's \I'm Not Okay (I Promise)" is re
reated with Death Jr. (replay fromprior show).� Video Mods (MTV2) presented four animated videos that blend live a
tion with motion 
apture andinje
t a unique video game environment, in
luding 
hara
ters from one or more video games, into themusi
 videos: June 24, 2005.{ Franz Ferdinand's hit \Take Me Out" is re
onstru
ted with the Star Wars: Episode III Revengeof the Sixth video game.{ Sum 41's \Pie
es" is overhauled with Destroy All Humans!.{ Good Charlotte's \Predi
table" features Darkwat
h.{ My Chemi
al Roman
e's \I'm Not Okay (I Promise)" is re
reated with Death Jr.
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Colloquia and Other Invited Presentations: 1 2 3� High Performan
e Computing ) Dis
overy & Innovation, Lehigh HPC Symposium 2011, Lehigh Uni-versity, April, 2011.� Mole
ular Stru
ture Determination, Cyberinfrastru
ture, Dis
overy & Innovation, Environmental Mole
-ular S
ien
es Laboratory, PNL, Ri
hland, WA, July, 2009.� Enabling Dis
overy and Innovation via High-End Computing, Alumni Symposium, Department ofComputer S
ien
e and Engineering, University at Bu�alo, April, 2009.� Dis
overy and Innovation via High-End Computational Resour
es, Symposium on Computational S
i-en
e, University of South Florida, Tampa, Florida, January, 2009.� The Cyberinfrastru
ture Laboratory, BioGrid`08, a workshop of the 2008 HealthGrid Conferen
e,Chi
ago, June, 2008.� Dis
overy & Innovation via Cyberinfrastru
ture, University of Virginia, Mar
h 17, 2008.� Dis
overy via Cyberinfrastru
ture, Clemson University, S
hool of Computing, O
tober 24, 2007� The Cyberinfrastru
ture Laboratory, NYS Grid, & NYSGrid.org, University of Ro
hester, Mar
h 21,2007.� The Cyberinfrastru
ture Laboratory: An Overview, A Presentation to the NYSGrid.org MiddlewareGroup, February 21, 2007.� A Status Report on NYSGrid, New York State Workshop on Data-Driven S
ien
e and Cyberinfras-tru
ture, Ro
hester, NY, January 23-24, 2007.� A Status Report on the Prototype NYS Grid, New York State Workshop on Data-Driven S
ien
e andCyberinfrastru
ture, Troy, NY, September 21-22, 2006.� Cyberinfrastru
ture and Mole
ular Stru
ture Determination, Department of Computer S
ien
e, Uni-versity of Miami, September 27, 2006.� An Overview of CSNY, the Cyberinstitute of SuNY-bu�alo, New York State Workshop on Data-DrivenS
ien
e and Cyberinfrastru
ture, Ita
a, NY, July 11-12, 2006.� Mole
ular Stru
ture Determination, Grid Computing, and the Center for Computational Resear
h,Department of Computer S
ien
e and Engineering, The Ohio State University, Mar
h 16, 2006.� Mole
ular Stru
ture Determination on the Grid, Department of Computer S
ien
e, State University ofNew York at Albany, Albany, NY, De
ember 8, 2005.� Grid Computing and Bu�alo's Center for Computational Resear
h, Workshop on Conformal Comput-ing, SUNY-Albany, O
tober 14-15, 2005.� ACDC-Grid Monitoring: A Hand's-On Tutorial, Workshop on Conformal Computing, SUNY-Albany,O
tober 14-15, 2005.� Shake-and-Bake, Grid Computing, and Visualization, University of Tennessee, Knoxville, TN, August26, 2005.1Note: Invited presentations that resulted in a publi
ation appear in earlier se
tions of this vita.2Note: Colloquium talks given in the Department of Computer S
ien
e (and Engineering), SUNY-Bu�alo, have been omitted.3Note: Presentations at SUNY-Bu�alo 
on
erning the 
reation of the Center for Computational Resear
h have been omitted.
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� High-Performan
e Computing and High-End Visualization in Bu�alo, Oak Ridge National Laboratory,August 25, 2005.� The Center for Computational Resear
h: High-End Computation & Visualization and Grid Computing,Ontario R&E Summit, Toronto, Canada, June 14, 2005.� Mole
ular Stru
ture Determination and the ACDC Computational and Data Grid, Brown University,Department of Computer S
ien
e, May 20, 2005.� High-Performan
e Computing in Bu�alo, San Diego Super
omputing Center, May 9, 2005.� Data Driven Computing, Brown University, April 21, 2005.� The Center for Computational Resear
h: Grid, Visualization, and BioMedi
al Computing, AMDeC(A
ademi
 Medi
ine Development Company), Columbia University, September 29, 2004.� The Center for Computational Resear
h & Grid Computing, CCR-SHARCNET Retreat, Bu�alo, Septem-ber 22, 2004.� Computational and Data Grids, SHARCNET Annual General Meeting 2004, Keynote Presentation,The University of Waterloo, Ontario, June 24, 2004.� The Center for Computational Resear
h (CCR): An Overview, IBM, Cambridge, MA, June 17, 2004.� An Overview of High-Performan
e Computing at the University at Bu�alo, Equality Club, WNYYMCA, Paddo
k Chevrolet Golf Dome, Tonawanda, NY, May 7, 2004.� The Center for Computational Resear
h, University Advan
ement, Center for Tomorrow, SUNY-Bu�alo, ,Mar
h 5, 2004.� The Center for Computational Resear
h, Bu�alo Niagara & Sili
on Graphi
s, SUNY-Bu�alo, February26, 2004.� The Advan
ed CCR Data Center ACDC Grid, NIH Program Proje
t Presentation, The Hauptman-Woodward Medi
al Resear
h Institute, January 15, 2004� The Center for Computational Resear
h, Power Computing with the SUNY-Bu�alo, infoTe
h Niagara,De
ember 1, 2003.� Grid-Enabled Shake-and-Bake, Albany NanoTe
h S
hool of NanoS
ien
es & NanoEngineering, SUNY-Albany, September 25, 2003.� CCR: Now & the Future, UB Alumni 50 Year Reunion Celebration, Bu�alo, NY, June 20, 2003.� Enabling Collaborative S
ien
e Through Grid Te
hnology, Exe
utive IT Life S
ien
e Forum, Boston,MA, June 4-5, 2003.� Super
omputing and Visualization, Te
hni
al So
ieties Coun
il of the Niagara Frontier, SUNY-Bu�alo,Mar
h 8, 2003.� Center for Computational Resear
h: FSEC Status Report, University at Bu�alo Fa
ulty Senate Exe
-utive Committee Meeting, February 26, 2003.� Bu�alo Center of Ex
ellen
e in Bioinformati
s, Bioinformati
s Grid Workshop, Southeastern Univer-sities Resear
h Asso
iation (SURA), January 29, 2003.� A Career in Computing, Career Day, Williamsville East High S
hool, January 10, 2003.
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� An Overview of the Center for Computational Resear
h and the Center of Ex
ellen
e in Bioinformati
s,SEAS Dean's Coun
il, Center for Computational Resear
h, O
tober 24, 2002.� The Center for Computational Resear
h: An Overview, Irish Delegation, Center for ComputationalResear
h, O
tober 7, 2002.� The Center of Ex
ellen
e in Bioinformati
s, Delivering Te
hnology Leadership for Life S
ien
es: Re-sear
h Advan
es for Drug Dis
overy and Bioterrorism, Delaware Biote
hnology Institute, O
tober 3,2002.� The Center for Computational Resear
h: An Overview, Presentation for Administration and Fa
ulty,M
Master University, September 26, 2002.� Center for Computational Resear
h, IDC HPC User Forum on Earth and Spa
e S
ien
e, Portland,ME, September 9-11, 2002.� Bu�alo's Bioinformati
s Initiative, Central Park Men's Club, April, 2002.� Career Day, Williamsville East High S
hool, January 11, 2002.� Brief Overview of CCR, Presentation for Sen. S
humer, De
ember 10, 2001.� Computation and Applied S
ien
es, SUNY-Albany, May 11, 2001.� Career Day, Williamsville East High S
hool, January 5, 2001.� Bu�alo Byte Belt, January 4, 2001.� RIT, Administrative Personnel, O
tober 5, 2000� S
ien
e Day 2000, Capitol Hill, Washington D.C., July 12, 2000.� High-S
hool Workshop on Computational Chemistry, July 6, 2000.� Life S
ien
es Symposium, SGI, Mt. View, CA, Mar
h 28-29, 2000.� University of Ro
hester, Department of Computer S
ien
e, Jan 23, 2000.� The Bu�alo Sun Ultra5 Cluster, HPC Consortium Meeting, SC99, November 14, 1999, Portland,Oregon.� Parallel Computing in Edu
ation Consortium, Ohio Super
omputer Center, Columbus, Ohio, O
tober8, 1999.� JPC4-5 \Beowulf and Beyond", The Fifth Joint DOE/NASA PC Clustered Computing Conferen
e,Oak Ridge, Tennessee, O
tober 6-8, 1999.� The Asso
iation of Old Crows, Niagara Frontier Chapter, September 23, 1999.� HPCU99, SUNY Stony Brook, August 17-19, 1999.� Campus2000, Columbia University, 1999.� State University of New York at Geneseo, 1999.� Campus2000, Boston University, 1999.� Argonne National Laboratory, Mathemati
s and Computer S
ien
e Division, 1998.� Country Parkway Elementary S
hool, Career Day, 1998.
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� Argonne National Laboratory, Mathemati
s and Computer S
ien
e Division, 1997.� State University of New York at Bu�alo, Department of Physiology and Biophysi
s, 1997.� S
ien
e Alumni Asso
iation, State University of New York at Bu�alo, 1997.� Pennsylvania State University, Department of Computer S
ien
e and Engineering, 1997.� Argonne National Laboratory, Crystallographi
 Software Workshop, August, 1996.� Old Dominion University, Department of Computer S
ien
e, 1995.� Bro
k University (St.Catharines, Ontario), Department of Computer S
ien
e, O
tober, 1994.� Calspan Advan
ed Te
hnology Center, O
tober, 1994.� New Jersey Institute of Te
hnology, Department of Computer and Information S
ien
e, September,1994.� 12th Annual Computer and Information S
ien
es Le
ture, 
o-sponsored by Niagara University and theNiagara Frontier Chapter of the Asso
iation for Computing Ma
hinery, Niagara University, 1993.� Symposium on Challenges for Dire
t Methods of Crystallography in the 21st Century, Bu�alo, NewYork, O
t. 1-4, 1992.� University of Delaware, Department of Computer S
ien
e, November, 1992.� Pittsburgh Super
omputing Center, November, 1992.� Carleton University (Ottawa, Canada), S
hool of Computer S
ien
e, November, 1991.� State University of New York at Geneseo, Department of Computer S
ien
e, April, 1991.� University of Washington, Department of Computer S
ien
e, November, 1990.� Carleton University (Ottawa, Canada), S
hool of Computer S
ien
e, O
tober, 1990.� Kent State University, Department of Mathemati
al S
ien
es, April, 1990.� State University of New York at Binghamton, Department of Mathemati
al S
ien
es, April, 1990.� State University of New York at Bu�alo, Department of Biophysi
s, September, 1989.� State University of New York at Geneseo, Department of Computer S
ien
e, November, 1989.� State University of New York at Bu�alo, Graduate Group in Advan
ed S
ienti�
 Computing,1988 (2), 1989 (2).� Super
omputing Resear
h Center, Lanham, Maryland, May, 1988.� Niagara Frontier Chapter of the Asso
iation for Computing Ma
hinery (NFC/ACM),Mar
h, 1988.� Super
omputing Resear
h Center, Lanham, Maryland, 1986.� Ohio State University, Department of Computer S
ien
e, 1985.� Purdue University, Department of Ele
tri
al Engineering, 1985.� Rensselaer Polyte
hni
 Institute, Department of Computer S
ien
e, 1985.
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� Sperry, Reston, Virginia, 1985.� State University of New York at Albany, Department of Computer S
ien
e, 1985.� University of Kentu
ky, Department of Computer S
ien
e, 1985.� University of Minnesota, Department of Computer S
ien
e, 1985.� University of North Carolina at Chapel Hill, Department of Computer S
ien
e, 1985.
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Departmental Committees (SUNY-Bu�alo):1. Grievan
e Committee (2010-2012 (Chair))2. Bro
hure Committee (2009-2010)3. Student Awards Committee (2007)4. Alumni Speakers Sele
tion Committee (2006)5. Development and Outrea
h for CSE Retreat (2005)6. Development Committee (1998-1999)7. Distinguished Speaker Committee (2003-2004 (Chair), 2008-2009 (Chair))8. Alumni Relations Committee (1998-1999 (Chair))9. Tea
hing Quality Committee (1997-1998, 1998-1999)10. Fa
ulty Sear
h Committee (1985-1986 (Chair), 1991-1992, 1996-1997 (Chair), 1998)11. Graduate A�airs Committee (1985-1989, 1993-1995)12. Fa
ilities Committee (1986-1992, 1993-1994, 1996-1997, 1998-1999, 2000-2009)13. Publi
ations Committee (2004-2005)14. Graduate Admissions Committee (1987-1988)15. Undergraduate A�airs Committee (1989-1992)16. RDF Expenditures Committee (1988-1989, 1989-1992 (Chair))17. Computing Assessment Study Committee (1989-1990)18. CISE Infrastru
ture Committee (1990-1992)19. Library Committee (1991-1992 (Chair))20. Colloquium Committee (1994-1996 (Chair))21. Strategi
 Re
ruiting Committee (1999, Chair)
University Committees/A
tivities (SUNY-Bu�alo):1. Member, Furnas S
holar Athlete Award Committee (2003-2011)2. Member, Information and Computing Te
hnology Committee, UB 2020 (2005-2006)3. Member, Internal Advisory Board, NIH National Program of Ex
ellen
e in Biomedi
al Computing,pre-Center (2003-2004)4. Member, Inter
ollegiate Athleti
 Board (2003-2006)5. Parti
ipant, Fa
ulty Development Program (1985)6. FNSM (Fa
ulty of Natural S
ien
es and Mathemati
s) Computing Committee (1987-1991)7. FNSM Early Graduate Admissions Committee (1987-1989)
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8. Co-founder: Interdis
iplinary Graduate Group in Advan
ed S
ienti�
 Computing (1988)9. Asso
iate Dire
tor, Graduate Group in Advan
ed S
ienti�
 Computing (1988-1991)10. Charter member, Graduate Group in Crystallography (1990-1991)11. FNSM Sear
h Committee for Chair of the Department of Computer S
ien
e (1989-1990)12. Undergraduate Grievan
e Pool (1991-1992)13. Graduate Grievan
e Pool (1991-1992 (Alternate))14. Advo
ate in Tenure Case (1992-93)15. Ele
ted Personnel Committee (1995-1997, 1998-1999 (alternate))16. Ad-Ho
 Task For
e on High-Performan
e Resear
h Computing (1997-1998 (Chair))17. UB/IBM Planning Session, Parti
ipant, 1999.18. Fa
ulty Resear
h Advisory Coun
il, Member, 1999-2000.19. Bioinformati
s Sear
h Committee, 2001.20. Bu�alo Niagara Center of Bioinformati
s Teams, \Industrial Partners, Informati
s" (2001, 
o-
hair)21. Mentor, Honor's Program, 2001-2003.22. Member, Sear
h Committee, Ele
tri
al Engineer, Fa
ilities Programming and Design, 2003.
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Professional Servi
eEditorial Responsibilities� Member of the IEEE CS Fellows Evaluation Committee, 2012.� Asso
iate Editor, International Journal of Tea
hing and Case Studies, 2007 - present.� Member of the editorial board of Parallel Pro
essing Letters, 1991 - present.� Co-editor, with A. S
huster, Te
hnion, Israel, for a spe
ial issue of Parallel Pro
essing Letters onDynami
ally Re
on�gurable Ar
hite
tures, vol. 5, no. 1, Mar
h, 1995.Te
hni
al Committees� Member of the Advisory Committee for the IEEE Te
hni
al Committee on Parallel Pro
essing, 1997 -present.� Member of the Exe
utive Committee for the IEEE Te
hni
al Committee on Parallel Pro
essing, 1992 -1999. Co-ordinator for parallel pro
essing edu
ation. Member of nomination 
ommittee.Funding Panels:� Panel Member, Department of Energy, S
ienti�
 Dis
overy through Advan
ed Computing (S
iDAC),2011.� Panel Member, Cyber-Enabled Dis
overy and Innovation, National S
ien
e Foundation, 2009.� Panel Member, S
ien
e Foundation Ireland, 2008.� Panel Member, CLuE Bio Panel, National S
ien
e Foundation, 2008.� Panel Member, Cyber-Enabled Dis
overy and Innovation, National S
ien
e Foundation, 2008.� Chair of Programme Assessment Panel for S
ien
e Foundation Ireland (SFI), Irish National Centre forHigh Performan
e Computing (ICHEC), 2005.� Reviewer for S
ien
e Foundation Ireland, National Centre for High Performan
e Computing, 2004.� Chair of National S
ien
e Foundation 
ommittee for TeraGrid (ETF/Core) Panel Review, 2004.� Reviewer for S
ien
e Foundation Ireland, Resear
h Professors, 2003.� Chair of the National S
ien
e Foundation review 
ommittee for Partnerships for Advan
ed Computa-tional Infrastru
ture (PACI), 2003.� Chair of the National S
ien
e Foundation review 
ommittee for Partnerships for Advan
ed Computa-tional Infrastru
ture (PACI), 2002.� Chair of the Extensible Teras
ale Fa
ility (ETF) for the Partnerships for Advan
ed ComputationalInfrastru
ture (PACI) program, 2002.� Chair of the Committee of Visitors (COV) for the Partnerships for Advan
ed Computational Infras-tru
ture (PACI) program, 2002.� Chair of the National S
ien
e Foundation review 
ommittee for Partnerships for Advan
ed Computa-tional Infrastru
ture (PACI), 2001.
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� Member of National S
ien
e Foundation panel for the Distributed Teras
ale Fa
ility, 2001.� Member of the National S
ien
e Foundation review 
ommittee for Partnerships for Advan
ed Compu-tational Infrastru
ture (PACI), 2000.� Chair of the National S
ien
e Foundation panel and member/
hair of the site visit team for the Teras-
ale Computing System, 2000.� Member of the National S
ien
e Foundation review 
ommittee for Partnerships for Advan
ed Compu-tational Infrastru
ture (PACI), 1999.� Member of the National S
ien
e Foundation panel on Experimental Software Systems, 1998.� Member of the National S
ien
e Foundation review 
ommittee and site visit team for Partnerships forAdvan
ed Computational Infrastru
ture (PACI), 1996.� Member of the National S
ien
e Foundation CISE Instrumentation Panel, 1988.Advisory Coun
ils:� Member, Advisory Coun
il for the Computational Center for Nanote
hnology Innovations, RensselaerPolyte
hni
 Institute, 2006.� Teragrid \Red Team" Review, September, 2004.� Advisory Coun
il to the Center for Integrated Biologi
al, Chemi
al, and Te
hni
al S
ien
es, NiagaraUniversity, member, 2004-present.� Shared Hierar
hi
al A
ademi
 Resear
h Computing Network (SHARCNET) High Performan
e Com-puting Strategi
 Coun
il, 2003-present.� Member of the SGI Innovator Program, 
harter member with 5 others from around the U.S., 2003.� Member of the Dell HPCC Advisory Coun
il, 2003.� Member of the AAAS \National Workshop on Developing Guidan
e for NSF Advan
ed NetworkingInfrastru
ture Support," 1999.Evaluations:� Department of Computer S
ien
e graduate program, Kent State University, 2004.� AAAS Resear
h Competitiveness Proposals for University Initiatives, 2004.Conferen
e Parti
ipation:Program Committee{ Member of the program 
ommittee for BioGrid`08, a workshop of the 2008 HealthGrid Conferen
e,Chi
ago, June, 2008.{ Member of the program 
ommittee for BioGrid`07, a workshop at CCGrid07, Seventh IEEEInternation Symposium on Cluster Computing and the Grid - CCGrid 2007, Rio de Janeiro,Brazil, May, 2007.{ Member of the program 
ommittee for the 19th ISCA International Conferen
e on Parallel andDistributed Computing Systems (PDCS 2006), 2006.
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{ Member of the program 
ommittee for International Workshop on S
ienti�
 Instruments andSensors on the Grid, in 
onjun
tion with eS
ien
e 2005, 1st IEEE International Conferen
e one-S
ien
e and Grid Computing, Melbourne, Australia, De
ember 5, 2005.{ Member of the steering 
ommittee for BioGrid`06, a workshop at CCGrid2006, 6th IEEE/ACMInternational Symposium on Cluster Computing and the Grid, Singapore, Japan, May, 2006.{ Member of the program 
ommittee for IPDPS'2006, the International Parallel and DistributedPro
essing Symposium, Rhodes, Gree
e, April, 2006.{ Member of the program 
ommittee for the 18th ISCA International Conferen
e on Parallel andDistributed Computing Systems (PDCS 2005), 2005.{ Member of the program 
ommittee for BioGrid`05, a workshop at CCGrid2005, 5th IEEE/ACMInternational Symposium on Cluster Computing and the Grid, Cardi�, UK, May 9-12, 2005{ Member of the program 
ommittee for BioGrid`04, a workshop at CCGrid2004, 4th IEEE/ACMInternational Symposium on Cluster Computing and the Grid, Chi
ago, Illinois, April 19-22, 2004.{ Member of the program 
ommittee for BioGrid`03, a workshop at CCGrid2003, 3rd IEEE/ACMInternational Symposium on Cluster Computing and the Grid, Tokyo, Japan, May 12-15, 2003.{ Member of the program 
ommittee for the ICPP Workshop on High Performan
e S
ienti�
 andEngineering Computing with Appli
ations, Toronto, Canada, 2000.{ Member of the program 
ommittee for SUPER*CAN HPSC `96, the 10th annual Conferen
e onHigh Performan
e Computers, Ottawa, Canada, 1996.{ Member of the program 
ommittee for the 3rd Workshop on Re
on�gurable Ar
hite
tures, as partof the IEEE Tenth International Parallel Pro
essing Symposium, Hawaii, 1996.{ Member of the program 
ommittee for the Seventh International Conferen
e on Parallel andDistributed Computing and Systems, Washington, D.C., 1995.{ Member of the program 
ommittee for the 2nd Workshop on Re
on�gurable Ar
hite
tures, as partof the IEEE Ninth International Parallel Pro
essing Symposium, Santa Barbara, California, 1995.{ Member of the program 
ommittee for the 12th International Conferen
es on Pattern Re
ognition,Jerusalem, Israel, O
tober, 1994.{ Member of the program 
ommittee for the IEEE Eighth International Parallel Pro
essing Sym-posium, Can
un, Mexi
o, April, 1994.{ Member of the program 
ommittee for Frontiers `92: The Fourth Symposium on Frontiers ofMassively Parallel Computation, Tyson's Corner, Virginia, O
tober, 1992.{ Member of the program 
ommittee for the International Conferen
e on Computing and Informa-tion, Ottawa, Canada, May, 1991.Session Chair{ Session 
hair, Se
ond International Workshop on Semanti
 and Grid Computing (SGC07), TheFifth International Symposium on Parallel and Distributed Pro
essing and Appli
ations (ISPA-2007), Niagara Falls, ON, August, 2007.{ New Trends in High Performan
e Computing, Stony Brook, NY, August, 1999.{ Fourth IEEE Symposium on Parallel and Distributed Pro
essing, Arlington, Texas, De
ember,1992.{ 1991 International Conferen
e on Parallel Pro
essing, St. Charles, Ill.{ The Fifth Distributed Memory Computing Conferen
e, Charleston, South Carolina, April, 1990.{ 1988 International Conferen
e on Parallel Pro
essing, St. Charles, Ill.
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{ 1987 International Conferen
e on Parallel Pro
essing, St. Charles, Ill.Panel Dis
ussion{ Invisted Panelist, National S
ien
e Foundation Symposium: "Cyber-Enabled Dis
overy and Inno-vation", Albany, New York, Sept 5-6, 2007. Topi
: \Edu
ation Issues of CDI." (The panel mod-erator is Lenore M. Mullin, National S
ien
e Foundation. The other panelists are Steven Gordon,Ohio Super
omputer Center, Prabhat Hajela, Rensselaer Polyte
hni
 Institute, and John Sasso,New York State OÆ
e of Te
hnology.){ Invited Panelist, GT'04 The Premier Enterprise Grid Computing Conferen
e, Philadelphia, Penn-sylvania, May, 2004. Topi
: \Storage Considerations for Grid Computing Environments." (Thepanel moderator is William Hurley, Senior Analyst, Enterprise Strategy Group. The other pan-elists are Kevin Deierling, Vi
e President, Produ
t Marketing, Mellanox Te
hnologies and Bru
eMoxon, Chief Solutions Ar
hite
t, Panasas.){ Invited Panelist, SC2003, Phoenix, Arizona, November, 2003. Topi
: \The Simpli�
ation of Su-per
omputing: Clustering, Applian
es and Grid Computing"; Talk: \The WNY Bioinformati
sGrid" (The other panelists were Marshall Peterson, CTO of the J. Craig Venter S
ien
e Founda-tion, Steve Oberlin, Founder and CEO of Unlimited S
ale, Dr. Andrew Grimshaw, Founder andCTO of Avaki, and Mark Seager, Assistant Department Head for Teras
ale Systems, Lawren
eLivermore National Laboratory. The 
hair was Bill Blake, SVP of Produ
t Development, NetezzaCorp.){ Moderator, The 9th International Parallel Pro
essing Symposium, Santa Barbara, California,April, 1995. Topi
: \Di�erent Approa
hes to Parallel Computing Edu
ation" (The panelistswere Daniel C. Hyde, Bu
knell University, David Kotz, Dartmouth College, Gordon Makinson,University of Kent, P. Takis Metaxas, Wellesley College, and Nan C. S
haller, Ro
hester Instituteof Te
hnology.){ Moderator, The 8th International Parallel Pro
essing Symposium, Can
un, Mexi
o, April, 1994.Topi
: \The Right Stu�? Tea
hing Parallel Computing" (The panelists were Janet Hartman,Illinois State University, Elizabeth R. Jessup, University of Colorado at Boulder, Trevor Mudge,University of Mi
higan, John R. Ni
kolls, MasPar Computer Corporation, Ralph Roskies, Pitts-burgh Super
omputing Center, and Nan C. S
haller, Ro
hester Institute of Te
hnology.){ Panelist, The 8th International Parallel Pro
essing Symposium, Workshop on Re
on�gurable Ar-
hite
tures, Can
un, Mexi
o, April, 1994. Topi
: \The Future of Re
on�gurable Ar
hite
tures"(The panel 
hair was Hussein Alnuweiri, University of British Columbia, Canada, and the otherpanelist was Hossam ElGindy, University of New
astle, Australia.){ Invited panelist, The 4th Symposium on the Frontiers of Massively Parallel Computation, M
Lean,Virginia, O
tober, 1992. Topi
: \Issues on the Algorithm-Software Continuum" (The other pan-elists were Mike Atallah, Purdue University, Jan Cuny, University of Massa
husetts, Amherst,Dennis Gannon, Indiana University, Joseph Ja'Ja', University of Maryland, and Virginia Lo,University of Oregon. The panel 
hair was Leah Jamieson, Purdue University.){ Panelist, From Pixels to Features II: Parallelism in Image Pro
essing, ESPRIT BRA 3035 Work-shop, Bonas, Fran
e, August, 1990. Topi
: \Parallel Ar
hite
tures: A Moving Target" (The otherpanelists were Robert Hummel, New York University, Hans Burkhardt, Te
hnis
he UniversitâtHamburg-Harburg, and Wolfgang K. Giloi, GMD-TUP FIRST, Berlin. The moderator was LewisW. Tu
ker, Thinking Ma
hines Corporation.){ Invited panelist, 1986 University of Ro
hester Computer S
ien
e Conferen
e, Topi
: \GeneralPurpose Parallel Computing" (The other panelists were Azriel Rosenfeld, University of Mary-land, and R.C. Holt, University of Toronto. The moderator was Jerome Feldman, University ofRo
hester.)
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Workshop/S
hool Parti
ipation:� Instru
tor, International S
hool of Crystallography, 25th Course: Dire
t Methods of Solving Ma
ro-mole
ular Crystal Stru
tures, \Parallel Computing and Crystallography," \Shake-and-Bake: Appli
a-tions and Advan
es," and \Tutorial: Shake-and-Bake using SnB," Eri
e, Si
ily, 1997.� Instru
tor, Computational X-Ray Crystallography Workshop, Pittsburgh Super
omputing Center, July24-27, 1994. The fo
us of the workshop was on SnB and X-PLOR. The other instru
tors were HerbertA. Hauptman, Medi
al Foundation of Bu�alo, and Axel Br�unger, Yale University.� Summer Workshop for Super
omputing (1986), Super
omputing Resear
h Center, Washington, D.C.
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Reviewing:� Reviewer for the following journals:{ IEEE Transa
tions on Computers (IEEE-TC){ IEEE Transa
tions on Pattern Analysis and Ma
hine Intelligen
e (IEEE-PAMI){ IEEE Transa
tions on Software Engineering (IEEE-TSE){ IEEE Transa
tions on Parallel and Distributed Systems (IEEE-TPDS){ Journal of the Asso
iation of Computing Ma
hinery (JACM){ Computer Vision, Graphi
s, and Image Pro
essing (CVGIP){ Parallel Pro
essing Letters (PPL){ Information Pro
essing Letters (IPL){ Algorithmi
a{ Journal of Parallel and Distributed Computing (JPDC){ Journal of Super
omputing{ Ma
hine Vision and Appli
ations{ SIAM Journal on Computing (SIAMJC){ Journal of Algorithms{ Journal of Pattern Re
ognition and Arti�
ial Intelligen
e{ The Computer Journal{ A
ta Crystallographi
a� Reviewer for the following 
onferen
es:{ Distributed Memory Computing Conferen
e (DMCC){ (IEEE) International Conferen
e on Parallel Pro
essing (ICPP){ IEEE International Symposium on Computer Ar
hite
ture (ISCA){ International Parallel Pro
essing Symposium (IPPS){ International Conferen
e on Super
omputing (ICS){ IEEE Symposium on Parallel and Distributed Pro
essing{ Frontiers of Massively Parallel Computation (Frontiers){ International Conferen
es on Pattern Re
ognition{ International Conferen
e on Computing and Information (ICCI)� Reviewer of books for the following publishers:{ M
Graw-Hill{ A
ademi
 Press{ PWS-Kent{ The MIT Press� Reviewer of proposals for the following agen
ies:{ National S
ien
e Foundation (NSF){ Air For
e OÆ
e of S
ienti�
 Resear
h (AFOSR){ Natural S
ien
es and Engineering Resear
h Coun
il of Canada (NSERC)
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Tea
hing:State University of New York at Binghamton� Undergraduate Courses Taught:{ Computer Programming I{ Computer Programming II{ Data Stru
tures{ Independent Study: Mi
ro
omputers� Graduate Courses Taught:{ Independent Study: Software Engineering{ Independent Study: Data Stru
turesState University of New York at Bu�alo� Undergraduate Courses Taught:{ Introdu
tion to S
ienti�
 Computing (1995, with Eberlein and Pitman){ Analysis of Algorithms (1986, 1987, 1988 (2 se
tions), 1996, 1997, 2010, 2011, 2012){ Advan
ed Data Stru
tures (1989, 1990, 1991 (2 se
tions)){ Data Stru
tures (2009){ Independent Studies, in
luding Cluster Computing (1999, 2000), High-Performan
e Computing(2000), Registering and Downloading on the World Wide Web (1996), Monitoring a DistributedSystem (1991), X-Ray Crystallography on Parallel Ma
hines (1989, 1990), Intermediate-LevelImage Pro
essing on Distributed-Memory Ma
hines (1989, 1990), and The Intel iPSC/2 OperatingSystem (1988).� Graduate Courses Taught:{ Theory of Computation (1985){ Analysis of Algorithms (1986, 1987, 1988, 1994, 1996, 1997, 2010, 2011, 2012){ Introdu
tion to Parallel Algorithms (1986, 1987, 1988, 1989, 1990, 1992, 1995, 2007, 2008, 2009,2010){ Spe
ial Topi
s: Cyberinfrastru
ture (2007)� Seminars Dire
ted:{ High-End Computing (2012){ Cyberinfrastru
ture (2006, 2007, 2008, 2011){ Grid Computing (2003, 2004, 2005){ Cluster Computing (2000){ Introdu
tion to the World Wide Web (1997){ Optimization Algorithms (1994, with Eberlein){ Parallel Computing (1989, 1994 (with Eberlein)){ Parallel Algorithms and Ar
hite
tures for Image Analysis (1992){ Minimization Te
hniques and Parallel Computing (1991)
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{ Computational Geometry (1990){ Advan
ed S
ienti�
 Computing (1988, with Eberlein, Furlani, Kazarino�, King, M
Iver, Zubrow){ Hyper
ube Multipro
essors (1987-1988, with Eberlein){ Hyper
ubes (1986-1987, with Eberlein){ Parallel Algorithms (1986)Other Tea
hing A
tivities:� Designed and Introdu
ed CSE514: Cyberinfrastru
ture, 2007.� Designed, Introdu
ed, and Re�ned, CSE712: Grid Computing, 1998-pres.� Introdu
ed experimental 
luster 
omputing into CSE633: Parallel Algorithms, 2006.� Designed and Introdu
ed CS633: Parallel Algorithms, 1985-1986.� Co-Designed and Introdu
ed CS350: Advan
ed Data Stru
tures, 1985-1989.� Co-Designed CS515: Introdu
tion to Parallel Computing, 1991-1992.� Co-Designed and Introdu
ed CS237: Introdu
tion to S
ienti�
 Computing, 1993-1994.� Co-Initiated Advan
ed Certi�
ate in Computational S
ien
e.� Co-Initiated COR 501: Introdu
tion to High-Performan
e Computing I.� Co-Initiated COR 502: Introdu
tion to High-Performan
e Computing II.
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Student Supervision:4Post-Do
toral Students:� Hongliang (Jimmy) Xu, Dire
t Methods Crystallography, 1997-1999.� Mark L. Green, Grid Computing, 2002-2004.� Henrique Bu
her, Grid Computing & TraÆ
 Simulation, 2004-2005.Major Professor for Ph.D. Students:� C.-S. Chang, \Stru
ture Determination Algorithms in Computational X-Ray Crystallography," 1994.� Yanina Vekhter, \Appli
ation of the Two-Channel Maximum Entropy Method for the Re
onstru
tion ofEle
tron Density, The Phase Extension Pro
edures Coupled to the Isomorphous Repla
ement Method,"2000.� Ioana Ŝirbu, \A Perturbation Approa
h to the Ele
tron Correlation Cusp," 2002.Committee Member for Ph.D. Students:1. Cesar Bandera, \Computer Vision Using Fovial Spa
e-Variant Sampling, " Ele
tri
al and ComputerEngineering, 1990.2. Anil Shende, \Digital Analog Simulation of Uniform Motion in Representations of Physi
al n-Spa
eby Latti
e-Work MIMD Computer Ar
hite
tures," 1991.3. S. Sunder, \Parallel Algorithms for S
heduling Problems," 1994.4. C.-H. (Vin
ent) Huang, \Communi
ation-EÆ
ient Bulk Syn
hronous Parallel Algorithms," 2001.M.S. Students with Thesis:1. Lauren
e Boxer, \Parallel Algorithms for Dynami
 Computational Geometry," 1987.2. Pam Thuman, \Solutions to the Phase Problem of X-Ray Crystallography on a Variety of ParallelMa
hines," 1992.3. Catherine L. Ruby, \Three Data Grid Initiatives for the Advan
ed Computational Data Center," 2006.M.S. Students with Proje
ts:1. Susan E. Miller, \Hyper
ube Algorithms for Determining Geometri
 Properties of Digitized Pi
tures,"1987.2. Norm Wahl, \Component Labeling on the Intel Hyper
ube," 1987.3. Mark Gunning, \The All-Nearest Neighbor Problem on an Intel iPSC/1 Hyper
ube," 1987.4. Elias Sarraf, \Convexity Algorithms for Planar Point Data on the Intel iPSC," 1988.5. Diane Wise, \Computing the Voronoi Diagram on a Shared-Memory Ma
hine," 1988.6. Ri
k Fenri
h, \NP-Hard Pa
king Problems on the Intel iPSC/2 Hyper
ube," 1989.4Unless otherwise indi
ated, degrees were awarded from the Department of Computer S
ien
e (and Engineering).
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7. Steve Gallo, \SnB: Portability and User Interfa
e," 1996.8. Martins Innus, \S
ienti�
 Visualization," 2001.Undergraduate Resear
h Students Supervised:John Delgado (1988), Je� Horvath (1989), Pam Thuman (1990), Noushin Bashir (1990), Todd Sabin (1990),Babak Falsa� (1990), Mar
 Poulin (1992), Steve Gallo (1993), Thomas Tang (1997), Adam Fass (1998), DavidWalia (2003-2004), Mark Cian
hetti (2003-2004), Catherine Ruby (2003-2004), Noah Milman (2006-2007),Matt Lehner (2005-2007)Major Community Servi
e (Non-Professional)1. Co-Chair, Fox Valley Club Handi
ap Committee, 2011.2. Member, Fox Valley Club Grounds Committee, 2011.3. Manager, Lou Gehrig Little League, 1993-1999.4. Manager, Mathewson-M
Carthy Little League, 2000-2003.5. Head Coa
h, Amherst Youth Basketball, 1997-2004.6. Board of Dire
tors, Amherst Youth Basketball, 1998-present.7. President, Amherst Youth Basketball, 1999-2005.8. Head Coa
h, WNY Warriors AAU Travel Basketball, 2002-2004.9. President, WNY Warriors AAU Basketball Organization, 2002-2004.
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Commer
ial Software Pa
kages:1980: A surveying pa
kage was developed for Benro Survey Ltd., Huntington, New York. This pa
kageallowed surveying �rms to produ
e more eÆ
ient and more a

urate bids that met New YorkState spe
i�
ations.1981: A 
argo and driver prote
tion pa
kage was developed for Elk Routemaster, In
., Farmingdale,New York. This software pa
kage, 
oupled with the Routemaster hardware, disables a vehi
lethat deviates from its predetermined route. Further, the 
argo doors of a vehi
le equipped withthe Routemaster system 
annot be opened unless the vehi
le is at a predetermined destination.This pa
kage has been used on shipments by tru
king 
ompanies transporting toba

o and by theUnited States Postal Servi
e.1982: A pa
kage 
ombining inventory 
ontrol, automated mailings, and 
ustomer sele
tion was developedfor the Sound Approa
h, In
., an audio store in Comma
k, New York.1994: SnB is a mole
ular stru
ture determination pa
kage developed jointly with members of theHauptman-Woodward Medi
al Resear
h Institute (HWI). This pa
kage, whi
h is based on ourShake-and-Bake method of stru
ture determination, has proven to be quite e�e
tive in solvingmole
ular stru
tures 
ontaining up to 2500 non-hydrogen atoms in the asymmetri
 unit 
ell, givenatomi
 resolution data, and up to 200 Se atoms used to solve 600 kDa stru
tures given Se-Metdata. SnB has been distributed to more than 500 laboratories worldwide. For more details, pleasesee http://www.hwi.bu�alo.edu/SnB/.2002: BnP is The Bu�alo `n Pittsburgh Interfa
e for 
omplete protein phasing. It 
ombines the SnBstru
ture determination pa
kage with the Bill Furey's PHASES suite of routines. BnP providesa seamless interfa
e between SnB and other 
rystallographi
 software. This interfa
e providesa 
oordinated 
ontrol of several steps in the protein stru
ture determination pathway, and itfa
ilitates a high degree of automation. The pa
kage has been made available for single pro
essor,multipro
essor, 
luster, and grid 
omuting environments. It runs under the SGI, Linux, and Ma
OS X platforms.
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Center for Computational Resear
h (CCR)In the 21st 
entury, leading a
ademi
 institutions will embra
e the digital data-driven so
iety that we livein and empower their students to 
ompete in our knowledge-based e
onomy. In order to support resear
h,s
holarship, edu
ation, and 
ommunity outrea
h, institutions must be prepared to deliver high-end 
yberin-frastru
ture that will enable the eÆ
ient 
olle
tion, management, organization, analysis, and visualizationof data.Through Dr. Miller's vision and foresight, and with support of strong University leadership, the Centerfor Computational Resear
h was established in 1998. Dr. Miller served as (founding) Dire
tor from 1998{2006. CCR providing a 
ompetitive advantage for the fa
ulty, students, and sta� at the University, as well asthe WNY 
ommunity. One only needs to look at funding, re
ruiting, government relations, and 
ommunityoutrea
h to see the enormously positive impa
t that CCR had on the University and the Western New Yorkregion.The mission of CCR was to 1) enable Resear
h and S
holarship, 2) provide Edu
ation, Outrea
h, andTraining, and 3) e�e
t Te
hnology Transfer to lo
al industry in areas that require high-end 
omputing,storage, networking, and visualization.� Founding Dire
tor. The Dire
tor was responsible for oversight, planning, and budgetary de
isionsof the Center. The mission of CCR was to enable world-
lass 
omputationally-intensive resear
h(i.e., resear
h that requires high-performan
e 
omputing and high-end visualization) at the University,thereby improving the reputation of UB in WNY/NYS, the national stature of the University, and therankings of programs in 
omputationally-intensive areas. This was a

omplished by{ providing state-of-the-art resour
es and support to high-te
hnology 
omputationally-intensive re-sear
h proje
ts,{ providing opportunities for industrial partnerships that in
lude a

ess to 
enter resour
es, in
lud-ing CPU 
y
les, high-end visualization hardware and software, appli
ation software, and te
hni
al
onsulting, and{ serving as a fo
al point for te
hnology transfer within the UB/WNY 
ommunity by o�ering semi-nars, workshops, and 
ourses on high-performan
e 
omputing, 
omputer modeling and simulation.While the initial mission of CCR was to provide high-performan
e 
omputing to UB fa
ulty with
omputationally-intensive resear
h programs, the Dire
tor worked with the UB administration andCCR sta� to greatly enhan
e the mission of CCR to in
lude e
onomi
 development in WNY, edu
ationand outrea
h, in
reased funding, and national visibility for UB.� Resear
h and S
holarship Supported. CCR annually supported on the order of 140 resear
hgroups spanning approximately 40 departments at UB, as well as 20 external groups. This exten-sive 
overage in
luded traditional 
omputational s
ien
e and engineering dis
iplines, nontraditionaldis
iplines (
lassi
s, art, media study, and so on), lo
al institutions (RPCI, HWI, Children's Hospi-tal, Bu�alo General Hospital, Niagara College, Bro
kport, Columbia, U. Ro
hester, Geneseo, RIT,U. Toronto), and lo
al and national industry (MTV, Q-Chem, Bergmann, Parsons, Praxair, TVGA,NYSTA, IBC Digital, eMedia, First Interstate Data, Veridian, Tops Markets, et
.).� CCR-Based Funding: In ex
ess of $300M of external funds were brought into the University, and$400M into the Western New York region, for whi
h either CCR sta� had a lead s
ienti�
 role, proje
tsrelied on CCR resour
es, vendors provided in-kind donations to CCR, or CCR sta� played a majorrole in the a
quisition of funds. Funding agen
ies in
luded NSF, NIH, NIMA, EPA, and NASA, toname a few. Vendor 
ontributions 
ame from Dell, SGI, IBM, Sun Mi
rosystems, AliasjWavefront,Myri
om, Nortel, Platform Computing, Q-Chem, and Performan
e Te
hnologies. Foundation supportwas provided by Oishei, Ke
k, and Wendt. NYS support, led by Governor Pataki and AssemblySpeaker Sheldon Silver, was provided for a number of CCR-
entri
 a
tivities, in
luding the Center
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of Ex
ellen
e in Bioinformati
s and High-End Visualization. Federal support, led by CongressmanThomas M. Reynolds, Senator Hillary Rodham Clinton, and Senator Charles E. S
humer, was alsoprovided for CCR-
entri
 a
tivities.� Major Infrastru
ture. During Miller's tenure as Dire
tor, CCR maintained 25TF of 
omputing,300TB of storage, and a variety of high-end visualization systems. This in
luded the following.{ A 2100 pro
essor Dell Linux 
luster of Myrinet-
onne
ted Irwindale pro
essors, with a peakperforman
e of over 13TF.{ A 600 pro
essor Dell Linux 
luster of Myrinet-
onne
ted Pentium4 pro
essors, whi
h was listedin the November, 2002 top500 list as the 22nd fastest super
omputer in the world.{ A 2000 pro
essor Dell Linux 
luster of PIII and P4 nodes 
onne
ted with Ethernet.{ A 532 pro
essor IBM BladeCenter 
luster of Intel Xeon pro
essors.{ A 150 pro
essor SGI PentiumIII 
luster of Myrinet 
onne
ted 1 GHz 
hips.{ A 64 pro
essor SGI Altix3700 super
omputer.{ A 78 pro
essor IBM RS/6000 SP.{ An 80 pro
essor Linux/Solaris SUN Mi
rosystems 
luster.{ An HP storage area network (SAN) with 75TB (raw) of disk and 250TB of tape.{ A 35TB (raw) EMC Storage System.{ A heterogeneous bioinformati
s system.{ High-end SGI Onyx2 and Onyx300 3D visual super
omputers atta
hed to display environmentsin
luding a Fakespa
e Immersadesk and an SGI 3300W.{ A 20-proje
tor tiled display wall.{ A visDuo passive stereo display system.{ Two a

ess grid nodes.� Western New York Community Proje
ts. CCR provided an immersive 3D visualization of theproposed Pea
e Bridge and Plaza options to the publi
 in CCR and o�ered videos and stills of thesimulations via the CCR Web site. CCR has also worked on high-pro�le proje
ts involving moving theWilliamsville Toll Plaza, A

ident Re
onstru
tion, TraÆ
 Flow and Simulation, Medi
al Visualization,and S
ienti�
 Simulation and Visualization. CCR worked with various government agen
ies to providemodels and simulations of numerous proje
ts in the Western New York Region, in
luding TVGA,Bergmann Asso
iates, 3DS
ape, the New York State Thruway Authority, Children's Hospital, TheMedi
al Corridor, various Departments of Transportation, the Photoni
s Institute, Parsons, NiagaraCollege, eMedia, and IBC Digital.� Edu
ation and Outrea
h. E�orts in this area have been substantial.{ CCR developed and deployed a year-long High S
hool 
ourse in bioinformati
s. This proje
tinvolves Mt. St. Mary's A
ademy, City Honors, and Or
hard Park High S
hool.{ CCR operated a highly su

essful annual summer workshop for High-S
hool students. During1999 & 2000, the workshop fo
used on Computational Chemistry, while in 2001 & 2002, the fo
uswas on high-end visualization, and in 2003 & 2004, the fo
us was on bioinformati
s.{ CCR hosted students and fa
ulty from SUNY-Bro
kport and SUNY-Geneseo during the Winter1999-2000 intersession, providing an intensive workshop on high-performan
e 
omputing.{ CCR regularly provided workshops and seminars on aspe
ts of high-performan
e 
omputing ofinterest to our 
urrent and potential users.
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{ CCR hosted workshops on Bioinformati
s software, 
omputational 
hemistry software, and bank-ing software.{ CCR hosted a session of SGI's Linux University and a session of IBM's IBM SP super
omputingworkshop.{ CCR provided tours to approximately 2500 people per year. People passing through CCR in
ludeele
ted oÆ
ials, s
out troups, elementary, middle, and high-s
hool 
lasses, lo
al industry, and awide range of interested 
itizens.� National Presen
e. CCR sta� were invited to give presentations at numerous national meetings,vendor-based events, high-s
hools, 
ommunity organizations, and so forth.� Publi
ity. The Dire
tor interfa
ed with various publi
 relations organizations on 
ampus and fa
-ulty/industry utilizing CCR resour
es. On the order of 1500 news arti
les appeared during this period,in
luding print and ele
troni
 media both lo
ally and nationally. The Dire
tor represented CCR andUB on television on a wide variety of o

asions.
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Russ Miller: Future of ComputingIn the 21st 
entury, leading a
ademi
 institutions will embra
e our digital data-driven so
iety and empowerstudents to 
ompete in this knowledge-based e
onomy. In order to support resear
h, s
holarship, edu
ation,and 
ommunity outrea
h, Miller's Cyberinfrastru
ture Laboratory (CI Lab) is dedi
ated to the integrationof resear
h in dis
iplinary domains, in
luding s
ien
e, engineering, e
onomi
s, health 
are, transportation,multimedia, and national se
urity, with resear
h in enabling te
hnologies and interfa
es. The goal of theCI Lab is to allow end-users to transparently 
olle
t, manage, organize, analyze, and visualize data withouthaving to worry about details su
h as where the data is stored, where the data is pro
essed, or where thedata is rendered. This ease of use and high availability of data and information pro
essing tools will allowfor revolutionary advan
es in s
ien
e, engineering, and beyond.Cyberinfrastru
ture sits at the 
ore of modern simulation and modeling, enabling entirely new methodsof investigation that allow s
holars to address previously unsolvable problems. Spe
i�
ally, the developmentof ne
essary software, algorithms, portals, and interfa
es that will enable resear
h and s
holarship by freeingend-users from dealing with the 
omplexity of various 
omputing environments is 
riti
al to extending therea
h of high-end 
omputing, storage, networking, and visualization to the general user 
ommunity.Computational environments must be driven by dis
iplinary resear
h and s
holarship. In order to pro-du
e e�e
tive systems, su
h an approa
h requires 1) teams of users fo
used on dis
iplinary resear
h ands
holarship who will partner with 2) teams of 
omputationally-fo
used enabling s
ientists and engineers,both of whom will work with 3) a team of personnel who 
an implement 
riti
al te
hni
al tasks. The result-ing systems must be robust (hardware and software) and in
lude easy-to-use tools for produ
ing eÆ
ient aswell as e�e
tive appli
ations. These systems should be 
omfortably extended to new and non-standard user
ommunities in an e�e
tive fashion. While there is a need to 
ontinue to fo
us on high-performan
e 
om-puting (single systems and 
olle
tions of multiple heterogeneous systems), signi�
ant advan
es need to bemade in areas that in
lude data, visualization, interfa
es, virtual organizations, edu
ation, and outrea
h. Forexample, extremely eÆ
ient and generally-appli
able high-performan
e 
omputing-based algorithms need tobe developed that serve as building blo
ks to a wide variety of eÆ
ient appli
ations by 
rossing dis
iplinaryboundaries. Further, appli
ations need to be developed using tools that will allow for ease of portability.The Grid 
urrently serves as 
riti
al infrastru
ture for most a
tivities in 
yberinfrastru
ture. The Gridis a rapidly emerging and expanding te
hnology that allows geographi
ally-distributed and independently-operated resour
es to be linked together in a transparent fashion. These resour
es in
lude CPU 
y
les, datastorage systems, sensors, visualization devi
es, and a wide variety of Internet-ready instruments.The New York State Grid (NYS Grid) was designed and deployed under Miller's dire
tion, followingextensive e�orts in developing a Bu�alo-based grid (ACDC-Grid) and a Western New York Grid (WNYGrid). NYS Grid in
ludes a heterogeneous 
olle
tion of resour
es from institutions throughout New YorkState and is available in a simple and seamless fashion to users worldwide. Major features of NYS Gridin
lude that following: it integrates a 
omputational grid with a data grid in a simple and transparentfashion; it in
orporates a Web Portal for ease-of-use; it in
ludes a user-friendly grid monitor; and it in
ludesa grid-enabling appli
tion template in order to expedite the porting of appli
ations to the grid.As we move forward, 
omputing will serve as a magnet that is used to foster and transform transdis
i-plinary resear
h to generate new knowledge from large and growing data sets, will be used to derive funda-mental insights on multi-
omponent systems, and will enhan
e dis
overy by 
ontinuing to 
reate signi�
antvirtual organizations that 
ross boundaries of all varieties.An a
ademi
 institution 
an 
ontribute to the ubiquitous future that 
omputing will play in our daily livesby 
reating 
omputing-
entri
 infrastru
tures that are dedi
ated to the advan
ement of resear
h, s
holarship,edu
ation, and outrea
h in areas that 
an take advantage of 
ompute, networking, visualization, storage,sensors, and a wide-variety of integrated instrumentation resour
es.Under Miller's leadership while (Founding) Dire
tor of the Center for Computational Resear
h, SUNY-Bu�alo made signi�
ant advan
es with respe
t to many of these initiatives. Further, Miller provided a numberof proposals to enhan
e 
yber-enabled dis
overy to the SUNY-Bu�alo administration. These proposals wereviewed by a fa
ulty review panel as being of top priority.
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Russ Miller: Brief BiographyDr. Miller maintains appointments as Distinguished Professor of Computer S
ien
e and Engineering atSUNY-Bu�alo and senior s
ientist at the Hauptman-Woodward Medi
al Resear
h Institute (HWI).Dr. Miller is world-renowned for his seminal work in areas of parallel algorithms for the mesh, pyramid,hyper
ube, and re
on�gurable ar
hite
tures 
overing domains that in
lude 
omputational geometry, imageanalysis, and fundamental data movement operations. Miller's 
urrent fo
us is on 
yberinfrastru
ture, grid
omputing, and mole
ular stru
ture determination.Prof. Miller's publi
ations number approximately 200, in
luding peer-reviewed papers, 
hapters, andabstra
ts of presentations at national or international 
onferen
es. He has also published 2 textbooks 
overingparallel and sequential algorithms.Miller's work in parallel algorithms led to a 
ollaboration with world-
lass s
ientists at the HWI workingon solutions to problems in mole
ular stru
ture determination. This revolutionary work produ
ed algorithmsand 
ommunity 
odes that have been used to solve mole
ular stru
tures several orders of magnitude largerthan had previously been possible, as well as solving numerous stru
tures with a wide variety of propertiesthat were previously thought to be unsolvable. This work was re
ognized by the IEEE with its in
lusion inthe IEEE poster \Top 10 Algorithms of the 20th Century."Dr. Miller founded the Center for Computational Resear
h (CCR) at SUNY-Bu�alo, where he served asDire
tor from 1998-2006. During his tenure, CCR was 
ontinuously ranked as one of the leading super
om-puting 
enters worldwide and served as a model for universities providing key infrastru
ture to enable 21st
entury dis
overy. On an annual basis, CCR supported nearly 140 proje
ts 
overing approximately 40 a
a-demi
 departments, as well as proje
ts from a variety of lo
al and national 
olleges, universities, non-pro�torganizations, government agen
ies, and private se
tor 
ompanies.Dr. Miller played a signi�
ant role in bringing approximately $0.5 billion dollars to Western New Yorkin the form of peer-reviewed funding, appropriations, and 
ontra
ts. In fa
t, he was instrumental in theestablishment of the $290M New York State Center of Ex
ellen
e in Bioinformati
s. Note that in establishingthe Center of Ex
ellen
e in January of 2001, New York State Gov. George E. Pataki stated that \This Center[of Ex
ellen
e in Bioinformati
s℄ will, through the University of Bu�alo's Center for Computational Resear
h,
reate a
ademi
 and industrial partnerships..."Dr. Miller was listed on HPC Wire's 2003 Top People and Organizations to Wat
h. The 
omputational
rystallographi
 algorithm Shake-and-Bake, whi
h is 
o-authored by Prof. Miller, was listed on the IEEEposter \Top 10 Algorithms of the 20th Century." Miller was ele
ted to the European A
ademy of S
i-en
es (Computer S
ien
e) in 2002 with the 
itation \for an outstanding and lasting 
ontribution to parallelalgorithms and 
omputer s
ien
e edu
ation" and was presented with International S
ientist of the Year,Cambridge, England, in 2003.



Russ Miller - Vitae Page 50
Russ Miller: Edu
ation and Outrea
hDr. Miller has been tea
hing 
ourses to graduate and undergraduate students sin
e 1981. He has taught
ourses in areas that in
lude data stru
tures, algorithms, 
omputational s
ien
e, 
yberinfrastru
ture, andhigh-performan
e 
omputing. He has served on departmental tea
hing evaluation 
ommittees and beenawarded the Best Presentation Award for a talk he gave at the 1987 International Conferen
e on ParallelPro
essing. Prof. Miller has given many hundreds of presentations to professional as well as non-te
hni
alaudien
es, in
luding invited talks at international 
onferen
es and workshops, as well as presentations toele
ted oÆ
ials, 
ub s
out troops, defense 
ontra
tors, high-s
hool AP 
lasses, prospe
tive students andstudent/athletes, 
itizens interested in urban planning, and so forth.Prof. Miller has been involved in edu
ation and outrea
h for over 20 years. He produ
ed a report onparallel pro
essing edu
ation, a summary of whi
h appears in [28℄, and organized a panel dis
ussion at the1994 International Parallel Pro
essing Symposium [85℄. He is 
urrently a member of the editorial board of theInternational Journal of Tea
hing and Case Studies, was 
oordinator for parallel pro
essing edu
ation from1992-1999 for the IEEE Te
hni
al Committee on Parallel Pro
essing, has introdu
ed approximately 10 
oursesinvolving 
yberinfrastru
ture, high-performan
e 
omputing, and 
omputational s
ien
e, has published anumber of arti
les on parallel pro
essing edu
ation, has given invited talks on parallel 
omputing edu
ation,and has organized workshops at international 
onferen
es on parallel pro
essing edu
ation. Under Miller'sleadership as Dire
tor of the Center for Computational Resear
h, CCR o�ered summer workshops for high-s
hool students, summer workshops for high-s
hool tea
hers, developed a year-long High-S
hool 
ourse inbioinformati
s for a number of s
hools in
luding some involving underrepresented students, has o�eredtraining sessions for fa
ulty, students, and sta� from area 
olleges and institutions, and organized regularworkshops targeting interests of the lo
al 
ommunity, to name a few,Dr. Miller was instrumental in the establishment and advan
ement of the EOT-PACI program, whi
hfo
used on edu
ation, outrea
h, and training, predominantly in the area of 
omputational s
ien
e, high-performan
e 
omputing, and high-end visualization. Miller set up similar programs through the Center forComputational Resear
h in the Western New York area, rea
hing out to an all-girls s
hool, an inner 
itys
hool, a private inner 
ity s
hool, and a suburban s
hool. In addition, when CCR was established, the �rstprogram that CCR hosted was a high-s
hool workshop. This series of workshops ran for 6 
onse
utive yearson topi
s that in
lude 
omputational 
hemistry, bioinformati
s, and visualization.Dr. Miller has published two textbooks in the area of parallel and sequential algorithms and has 
on-tributed a number of 
hapters to various 
olle
tions.
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Russ Miller: Resear
h Program (1985-2007)My resear
h program is 
on
erned with i) developing eÆ
ient parallel algorithms to solve fundamental prob-lems on a variety of feasible parallel models of 
omputation, ii) developing eÆ
ient solutions to 
omputation-ally intensive problems, and iii) 
yberinfrastru
ture, in
luding the development, analysis, and deploymentof 
riti
al middleware, as well as the development and depolyment of a series of grids in Bu�alo, WesternNew York, and throughout New York State.The fo
us of the parallel algorithms resear
h is on developing solution strategies and fundamental oper-ations that 
an be applied to a variety of problems. Using this approa
h, eÆ
ient solutions to problems inimage analysis, graph theory, and 
omputational geometry have been obtained.The fo
us of the resear
h in 
omputational s
ien
e has been on optimization problems. The highlight ofthis e�ort has been the development of a solution strategy to a diÆ
ult minimization problem that providesa powerful means to determining mole
ular stru
tures, whi
h is an important ingredient in the 
ure andprevention of disease via rational drug design. Note that our Shake-and-Bake algorithm was re
ently listedon the IEEE poster Top Algorithms of the 20th 
entury.The fo
us of my Cyberinfrastru
ture Laboratory is on providing the infrastru
ture ne
essary to performhigh-end simulation and modeling, in
luding the development of algorithms, portals, interfa
es, and middle-ware. In addition, my Cyberinfrastru
ture Laboratory has led in the development of several grids, in
ludingan experimental Bu�alo-based grid, a Western New York Grid, and most re
ently, a heterogeneous and per-sistent New York State Grid, upon whi
h a grass-roots New York State Cyberinfrastru
ture Initiative hasbeen established. In terms of middlesware, the fo
us has been on the design, analysis, and implementationof eÆ
ient grid monitoring and s
heduling tools, as well as on the dynami
 integration of resour
es in orderto 
reate a 
oherent grid that is transparent to the users.A brief overview of this work is presented below. [The 
itations in bra
kets refer to the enumeratedpapers listed earlier in the CV.℄Cyberinfrastru
ture and Grid ComputingCyberinfrastru
ture provides for the transparent and ubiquitous appli
ation of te
hnologies 
entral to 
on-temporary s
ien
e and engineering, in
luding high-end 
omputing, networking, and visualization, as wellas data warehouses, s
ien
e gateways, and virtual organizations, to name a few. The fo
us of my Cy-berinfrastru
ture Laboratory is on providing the infrastru
ture ne
essary to perform high-end simulationand modeling, in
luding the development of algorithms, portals, interfa
es, and middleware. In addition,we have led in the development of several grids, in
luding an experimental Bu�alo-based grid, a WesternNew York Grid, and most re
ently, the New York State Grid, upon whi
h a grass-roots New York StateCyberinfrastru
ture Initiative has been established.Cyberinfrastru
ture sits at the 
ore of modern simulation and modelling, providing entirely new methodsof investigation that allow s
holars to address previously unsolvable problems. Spe
i�
ally, the developmentof ne
essary software, algorithms, portals, and interfa
es that will enable resear
h and s
holarship by freeingend-users from dealing with the 
omplexity of various 
omputing environments is 
riti
al to extending therea
h of high-end 
omputing, storage, networking, and visualization to the general user 
ommunity.The Grid 
urrently serves as 
riti
al infrastru
ture for most a
tivities in 
yberinfrastru
ture. The Gridis a rapidly emerging and expanding te
hnology that allows geographi
ally distributed and independentlyoperated resour
es (CPU 
y
les, data storage, sensors, visualization devi
es, and a wide variety of Internet-ready instruments) to be linked together in a transparent fashion. The power of the Grid lies not only inthe aggregate 
omputing power, data storage, and network bandwidth that 
an readily be brought to bearon a parti
ular problem, but on its ease of use.The Advan
ed Computational Data Center Grid (ACDC-Grid) [52,53,54,55,18,115,116℄, whi
h spans or-ganizations throughout Western New York, is a heterogeneous grid initially designed to support SnB. ACDC-Grid was part of Grid3+, Open S
ien
e Grid (OSG), the IBM NE BioGrid, and serves as the 
ornerstone ofthe Western New York Grid (WNY-Grid) and the emerging New York State Grid (NYS Grid). ACDC-Grid
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in
orporates an integrated 
omputational and data grid, lightweight job monitoring, predi
tive s
heduling,and opportunities for improved Grid utilization through an elegant ba
k�ll fa
ility.The ACDC-Grid was developed with 
riti
al grid 
omponents that allow for the deployment of a general-purpose regional enterprise grid residing over generally available IP networks. An e�e
tive and eÆ
ient gridmonitoring system was developed during the early stages of the prototype ACDC-Grid. This monitoringsystem was 
riti
al to the grid development group and proved useful to early appli
ation adopters. TheACDC-Grid monitoring system exploits the development of robust database servers. The monitoring systemutilizes a MySQL database server, whi
h 
an maintain millions of re
ords and hundreds of simultaneous
onne
tions in a fast and stable manner.The ACDC-Grid predi
tive s
heduler uses a database of histori
al jobs to pro�le the usage of a givenresour
e on a user, group, or a

ount basis. Determining a

urate quality of servi
e estimates for grid-enabledappli
ations 
an be de�ned in terms of a 
ombination of histori
al and runtime user parameters in additionto spe
i�
 resour
e information. Su
h a methodology is in
orporated into the ACDC-Grid Portal, whi
h
ontinually re�nes the predi
tive s
heduler parameters based, in part, on the data stored by the monitoringsystem.The ACDC-Grid enables the transparent migration of data between various storage element resour
eswhile preserving uniform a

ess for the user, where basi
 �le management fun
tions are provided via aplatform-independent Web interfa
e.The ACDC-Grid introdu
ed the 
on
ept of dynami
 resour
e allo
ation during the GRID3 intensiveappli
ation period during Super
omputing 2003 and Super
omputing 2004. The amount of 
omputationalresour
es provided to the GRID3 user base was dynami
ally rolled into and out of produ
tion on a dailybasis.The ACDC-Grid exploits a grid-enabling template framework that in
ludes a dynami
ally 
reated HTMLgrid 
onsole for the detailed monitoring of 
omputational grid jobs. Results from previous studies have beenused in the design of the Globus-based ACDC-Grid that serves resear
hers at the Center for ComputationalResear
h and the Hauptman-Woodward Medi
al Resear
h Institute, lo
ated in Bu�alo, NY. The Grid-enabling Appli
ation Templates (GATs) used for porting s
ienti�
 and engineering appli
ations to the ACDC-Grid use abstra
tion as the pro
ess of 
ombining multiple smaller operations into a single unit that 
an bereferred to by a stage. Ea
h stage is named and may 
ontain a template for imposing �ne-grained appli
ationinput �le generation, automated parallelization, intermediate result �le monitoring, ex
eption handling, andoverall appli
ation performan
e metri
s. Using the ACDC-Grid GAT abstra
tion allows programmers tosolve problems at a high level, while deferring non-
riti
al details.To date, a variety of appli
ations have been in
orporated into the ACDC-Grid. These appli
ations
ome from domains that in
lude stru
tural biology, earthquake engineering, groundwater modeling, and
omputational 
hemistry, to name a few.The ACDC-Grid membership in the international Virtual Data Grid Laboratory (iVDGL) provides a

essto international heterogeneous 
omputing and storage resour
es for the purpose of experimentation in grid-enabled data-intensive s
ienti�
 
omputing. The ACDC-Grid team parti
ipates in the (i) iVDGL iGOC,whi
h is used as the 
entral 
oordination point for grid te
hni
al problem resolution, (ii) grid monitoringte
hni
al working group, and (iii) grid troubleshooting working group.The ACDC-Grid is a founding parti
ipant of the Open S
ien
e Grid (OSG), a 
ooperative venture thatbrings together laboratory and university fa
ilities, grid te
hnology providers, and the appli
ation 
ommuni-ties, for the purpose of engineering and building a 
ommon Grid infrastru
ture that will ensure the ne
essaryrobust, persistent, 
omputational, and data servi
es needed by laboratories, experiments, and appli
ationmanagers.The New York State Grid (NYS Grid) was designed and deployed by my Cyberinfrastru
ture Laboratory,in 
ollaboration with the Center for Computational Resear
h while I was dire
tor of CCR. NYS Grid was anexpansion of our Western New York Grid, a heterogeneous grid that in
luded SUNY-Bu�alo (Dell Cluster),the Hauptman-Woodward Medi
al Resear
h Institute (Apple Cluster), Niagara University (Dell Cluster),and SUNY-Geneseo (Sun Cluster). NYS Grid in
ludes resour
es from a dozen institutions throughout NewYork State and is available in a simple and seamless fashion to users worldwide. NYS Grid 
ontains a
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heterogeneous set of resour
es and utilizes general-purpose IP networks.A major feature of NYS Grid is that it integrates a 
omputational grid (
ompute 
lusters that have theability to 
ooperate in serving the user) with a data grid (storage devi
es that are similarly available to theuser) so that the user may deploy 
omputationally-intensive appli
ations that read or write large data �lesin a very simple fashion. In parti
ular, NYS Grid was designed so that the user does not need to know wheredata �les are physi
ally stored or where the appli
ation is physi
ally deployed, while providing the user witheasy a

ess to their �les in terms of uploading, downloading, editing, viewing, and so on.The 
ore infrastru
ture for NYS Grid in
ludes the installation of standard grid middleware, the use of ana
tive Web portal for deploying appli
ations, dynami
 resour
e allo
ation so that 
lusters and networks ofworkstations 
an be s
heduled to provide resour
es on demand, a s
alable and dynami
 s
heduling system,and a dynami
 �rewall, to name a few.NYS Grid 
urrently supports a variety of appli
ations and users from NYS Grid institutions as well asfrom users sponsored through Open S
ien
e Grid.Computational CrystallographyDire
t Methods are 
ommonly used by 
rystallographers to determine relatively small 
rystal stru
tures.However, traditional approa
hes do not appear to be extensible to larger stru
tures. The 
ombination ofa new formulation of the phase problem of x-ray 
rystallography based on Hauptman's minimal prin
iple[25, 84℄, and advan
es in massively parallel 
omputing [20, 83, 102, 105, 106℄, have led to the developmentof the Shake-and-Bake [26, 84℄ solution strategy. This approa
h to 
rystal stru
ture determination 
onsistsof a 
y
li
al pro
ess whi
h alternates phase re�nement in re
ipro
al spa
e with the imposition of phase
onstraints through an atomi
 interpretation of the ele
tron density in real spa
e in an e�ort to determinethe set of phases that minimize the minimal fun
tion.Our 
omputer program SnB [27℄, whi
h is based on our Shake-and-Bake method of mole
ular stru
turedetermination, has been used su

essfully to solve more than three dozen stru
tures over a variety of spa
egroups. Highlights of SnB in
lude i) solving two previously 
omplex and important unknown 100-atomstru
tures (Ternatin E and Ternatin D) [19, 22℄, whi
h had es
aped solution for over a de
ade, in about anhour, ii) solving numerous other previously unknown stru
tures [32, 33, 38, 44℄, in
luding SeMet stru
tures,some of whi
h 
ould not be solved by traditional dire
t methods, iii) solving van
omy
in [36℄, the antibioti
of last resort, iv) solving a variety of diÆ
ult and large small mole
ules [35, 36, 37℄, v) dramati
ally improvingthe su

ess rates over traditional dire
t methods, and vi) re-solving Crambin, a 400-atom stru
ture, in amatter of several hours [31℄. The original solution to Crambin relied on spe
ial properties of the Crambinmole
ule and the measurement of additional x-ray data. Further, previous attempts to solve this stru
ture bydire
t methods in other laboratories had failed. These attempts were signi�
ant in that more than 500,000ambiguities were 
onsidered without su

ess, while we obtained a su

ess rate of approximately 4%.A number of phase re�nement te
hniques have been 
onsidered within the Shake-and-Bake framework,in
luding the tangent formula, where the minimal fun
tion is used only as a passive �gure-of-merit. Ex-perimentation has shown that the tangent formula 
an be a 
ost-e�e
tive alternative to traditional phasere�nement approa
hes. For this reason, the tangent formula has been in
orporated as an optional phasere�nement te
hnique into SnB [12℄.Re
ently, traditional optimization strategies have been su

essfully revisited, in
luding geneti
 algorithms[107℄ and simulated annealing [108℄, for exploiting the minimal fun
tion to solve the phase problem withinthe framework of Shake-and-Bake. Previous attempts at using traditional optimization strategies with theminimal fun
tion, but without the alternation between real and re
ipro
al spa
e, had failed.SnB has been shown to be more robust than traditional methods in terms of solving stru
tures based onpartial stru
ture information [30℄. In addition, SnB 
an be su

essfully applied to diÆ
ult ele
tron di�ra
tiondata sets. Dire
t methods break down when the quality of the data is worse than about 1.3�A. The 
urrentfo
us of this resear
h is on i) breaking the 1.3�A barrier, ii) 
oupling low-
ost spe
ial purpose hardware withSnB, and iii) designing a 
ost-e�e
tive multipro
essor system that will be amenable to a signi�
ant set ofproblems in s
ienti�
 
omputing, in
luding the phase problem.
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BnP is The Bu�alo `n Pittsburgh Interfa
e for 
omplete protein phasing. It 
ombines the SnB stru
turedetermination pa
kage with the Bill Furey's (University of Pittsburgh) PHASES suite of routines. Spe
if-i
ally, BnP provides a seamless interfa
e between SnB and other 
rystallographi
 software. This interfa
eprovides a 
oordinated 
ontrol of several steps in the protein stru
ture determination pathway, and it fa
ili-tates a high degree of automation. This pa
kage has been distributed world-wide and used to solve numerousSeMet stru
tures.Initially, experimentation that lead to the development of the Shake-and-Bake method was performedon an Intel iPSC/2, Intel iPSC/860, Thinking Ma
hines Corporation CM-2, and Thinking Ma
hines Corpo-ration CM05. The 
urrent version of SnB and BnP are available on a variety of workstations, networks ofworkstations, 
lusters, shared-memory ma
hines, and grids.Computational GeometryGiven planar input (i.e., nonimage input) representing points, sets of points, 
ir
les, 
onvex �gures, hy-perplanes, simple polygons, orthogonal polygons, or iso-oriented re
tangles, optimal mesh algorithms havebeen developed [4, 6, 63, 69, 73℄ to solve problems involving 
onvexity, smallest en
losing �gures, linearseparability, proximity, area, and interse
tion. These algorithms involved developing new mesh paradigmsthat have additional appli
ations, as well as giving mesh implementations for several existing paradigms. Apowerful grouping te
hnique was developed to solve many of the area and interse
tion problems. This is ageneral te
hnique that 
an be used in situations where multiple nondisjoint binary sear
hes would naturallyo

ur. It was also shown how to exploit the slab method for solving problems in 
omputational geometry onthe mesh, and how to avoid the natural explosion of data that is possible with re
ursion in order to exploitBentley's versatile multidimensional divide-and-
onquer te
hnique.The multisear
h problem is de�ned as follows. Given a data stru
ture D modeled as a graph withn 
onstant-degree nodes, perform O(n) sear
hes on D. Let r be the length of the longest sear
h pathasso
iated with a sear
h pro
ess, and assume that the paths are determined \on-line." That is, the sear
hpaths may overlap arbitrarily. In [23, 80℄, it is shown that the multisear
h problem for 
ertain 
lasses ofgraphs 
an be solved in O(n1=2+rn1=2= logn) time on a mesh of size n. For many data stru
tures, the sear
hpath traversed when answering one sear
h query has length r = O(logn). For these 
ases, our algorithmpro
esses O(n) su
h queries in asymptoti
ally optimal �(n1=2) time. The 
lasses of graphs amenable tothis te
hnique in
lude many important data stru
tures that arise in pra
ti
e, ranging from simple trees toKirkpatri
k hierar
hi
al sear
h DAGs. Multisear
h is a useful abstra
tion that 
an be used to implementparallel versions of standard sequential data stru
tures on a mesh. For example, this te
hnique 
an be usedfor parallel on-line tree traversals, as well as to provide hierar
hi
al representations of polyhedra, whi
h
an be exploited to yield optimal algorithms for three-dimensional 
onvex hull, lines-polyhedron interse
tionqueries, multiple tangent plane determination, and 
onvex polyhedra interse
tion.Optimal algorithms to solve the planar point input 
onvex hull problem have been developed for avariety of ar
hite
tures [4, 73℄, in
luding the EREW PRAM and a �xed inter
onne
tion ma
hine. In addition,optimal mesh algorithms, and eÆ
ient PRAM algorithms, have been developed for solving problems involvingequally-spa
ed 
ollinear sets [18, 82℄.The work in dynami
 
omputational geometry [7, 10, 70, 75, 97℄ fo
uses on developing te
hniques for avariety of ar
hite
tures to solve problems involving point obje
ts that are moving along known traje
tories.The problems involve properties su
h as 
ollision, 
onvexity, 
ontainment, and proximity, where the solutionis a fun
tion over time. Some of the results and subalgorithms developed for problems in dynami
 
omputa-tional geometry were used to give eÆ
ient solutions to stati
 problems, su
h as the 
ir
le-
over minimizationproblem [9℄ and problems involving interse
tions of polygons [11℄.EÆ
ient and often optimal s
alable algorithms have been developed for Dehne's Coarse-Grained Multi-pro
essor (CGM). Solutions have been developed to solve problems in 
omputational geometry and imagepro
essing [39, 42℄.Finally, parallel algorithms to solve 
onvexity and domination problems on �ne-grained (theoreti
al)hyper
ubes and on a medium-grained Intel hyper
ube were studied [15, 96℄. The medium-grained results
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show that for su
h problems eÆ
ient solutions are 
onstru
ted as a 
ombination of 
ommuni
ation patternsasso
iated with the theoreti
al parallel algorithms, eÆ
ient serial data redu
tion te
hniques, and eÆ
ientparallel data redu
tion te
hniques. Through experimentation, the behavior of di�erent algorithms withrespe
t to the distribution of the input has been studied.Image Analysis and Graph TheoryThe initial 
on
entration in this area was on developing eÆ
ient algorithms, as well as time and pro
essorbounds, for the mesh and pyramid 
omputers. New te
hniques and fundamental data movement operationswere developed that formed the foundation of the algorithms [1, 2℄. Optimal mesh algorithms were developed[1, 62℄ for intermediate-level image problems involving 
onvexity, internal paths, proximity, diameter, andlargest empty 
ir
le. Given a gray-s
ale image, two asymptoti
ally optimal algorithms were developed forlabeling the 
onne
ted 
omponents [24, 81℄. The �rst of these algorithms operates dire
tly on the imageusing a traditional divide-and-
onquer paradigm, while the se
ond operates on a graph representation of theimage, exploiting a variety of new graph algorithms that were developed, su
h as �nding independent setsand 
oloring graphs.Opti
al 
lustering is a te
hnique based on the prin
ipal of opti
al resolution, and is of parti
ular interestin pi
ture analysis. Results in 
omputational geometry and graph theory are exploited in [14℄ to derive anoptimal mesh algorithm to determine the opti
al 
lusters with respe
t to a given separation parameter, andto determine the range of the separation parameter that will result from a desired range of opti
al 
lusters.An interesting result in terms of s
alable parallel algorithms was presented in [66℄, whi
h shows thata mesh 
omputer with a redu
ed diameter is an optimal inter
onne
tion s
heme for solving problems inimage analysis and graph theory. Current work on s
alable algorithms fo
uses on a pra
ti
al model of
omputation for whi
h optimal s
alable parallel algorithms have been developed for a variety of problems inimage pro
essing and 
omputational geometry.While the pyramid was initially proposed for performing low-level image pro
essing, eÆ
ient algorithms[2, 61, 64, 65, 114℄ to solve problems in intermediate-level image pro
essing and graph theory demonstratedthat pyramids 
an be exploited for more than just low-level image pro
essing. Problems in image pro
essinginvolve 
onne
tivity, 
onvexity, proximity, diameter, and smallest en
losing �gures, while problems in graphtheory in
lude determining the bridge edges, arti
ulations points, and 
y
li
 index of a graph, as well asdetermining whether or not a graph is bipartite or bi
onne
ted.Convexity properties of digitized pi
tures on a pyramid 
omputer have also been studied for the purposeof showing that the pyramid is very sensitive to the rate at whi
h data 
an be 
ompressed [13℄. For example,given an n � n image, algorithms have been developed that range from �(log n) time to �nd the extremepoints of a 
onvex �gure in a digitized pi
ture, to �(n1=3) time to �nd the diameter of a labeled �gure, to�(n) time to �nd, for every label, the extreme points of the pro
essing elements with that label.Resear
hers in image pro
essing are often able to develop eÆ
ient single �gure pyramid algorithms thatare diÆ
ult to extend to the multiple �gure per image 
ase. This is due to the fa
t that severe bottlene
ksare 
reated at the apex of the pyramid if one tries to naively generalize a single �gure algorithm to amultiple �gure algorithm. However, it was shown [3, 72℄ that by systemati
ally simulating the e�e
t ofhaving a separate \essential" pyramid over every obje
t, optimal or nearly optimal image algorithms forpyramids, hyper
ubes, mesh-of-trees, meshes with buses, the re
on�gurable mesh, and the PRAM 
an beobtained. This approa
h should greatly simplify algorithm development for image pro
essing in that one 
an
on
entrate on single �gure pyramid algorithms and use this simulation te
hnique to extend the solution tomultiple �gure algorithms for a wide variety of ar
hite
tures.While the pyramid is an interesting ar
hite
ture for implementing image algorithms, the hyper
ube hasa number of well-known advantages over the pyramid. Hyper
ube (and mesh-of-trees) algorithms were de-veloped [94℄ for problems involving images and graphs. The image problems involve 
onvexity, proximity,separability, diameter, and smallest en
losing �gures, while the graph problems involve bridge edges, arti
-ulations points, minimal spanning forests, bi
onne
ted 
omponents, the 
y
li
 index, as well as determiningproperties of a graph su
h as whether or not it is bipartite. These algorithms rely on eÆ
ient data movement
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operations and simulation te
hniques. Unfortunately, optimal hyper
ube algorithms are not yet known forproblems su
h as sorting/routing data or labeling the �gures of an image. However, given a labeled image,optimal hyper
ube algorithms have been developed [78℄ to determine the extreme points, area, perimeter,
entroid, diameter, width, and smallest en
losing re
tangle of every �gure. These algorithms rely on newfundamental operations and implementations of interesting paradigms.For many appli
ations, it is desirable to have an inter
onne
tion s
heme that may be re
on�gured duringan algorithm. A mesh with re
on�gurable broad
ast bus (i.e., a re
on�gurable mesh) was proposed [71℄ as amodel of 
omputation that 
aptures some of the salient features of the CAAPP, polymorphi
-torus network,and CHiP proje
t. Further, due to the re
on�gurability of the bus, whi
h is 
ontrolled lo
ally within thepro
essors, this model 
ombines the advantages of the mesh, pyramid, mesh-of-trees, and mesh with multiplebroad
ast buses. Fundamental operations and algorithmi
 te
hniques for this model have been developed[74, 76℄. Based on these operations and te
hniques, polylogarithmi
 time algorithms have been presented[21, 4, 5℄ to solve problems involving digitized pi
tures or graphs given as adja
en
y matri
es. Re
ently, Ihave proposed a systoli
 re
on�gurable mesh. This is a pra
ti
al model that 
an be e�e
tively realized asa 
o-pro
essor 
oupled to a workstation, and for whi
h optimal algorithms have been developed to solvefundamental problems involving images and graphs[86℄.Finally, a variety of algorithms have been implemented on an Intel hyper
ube to evaluate solution strate-gies and data redu
tion te
hniques for solving 
onvexity and labeling problems [8, 68, 95, 104℄. The resultsshow that for su
h problems, eÆ
ient solutions are 
onstru
ted as a 
ombination of theoreti
al parallelalgorithms, eÆ
ient serial algorithms, eÆ
ient serial data redu
tion te
hniques, and eÆ
ient parallel dataredu
tion te
hniques. Through experimentation, the performan
e of algorithms with respe
t to 
ertainproperties of the input image has been studied.LanguagesThe inter
onne
tion s
heme among pro
essors (or between pro
essors and memory) of a parallel 
omputersigni�
antly a�e
ts the running time of programs. Therefore, eÆ
ient parallel algorithms must take theinter
onne
tion s
heme into a

ount. This in turn entails tradeo�s between eÆ
ien
y and portability amongdi�erent ar
hite
tures. Based on experien
e with parallel algorithms, a high-level data parallel program-ming language 
alled Seymour was presented for use in designing, expressing, and implementing eÆ
ientportable parallel algorithms. The foundation of Seymour is based on the approa
h of designing parallel algo-rithms based on standardized global operations su
h as pre�x, broad
ast, sort, 
ompression, and asso
iativeread. Seymour also in
orporates fundamental paradigms, su
h as divide-and-
onquer, redu
e-and-
reate-
ross-produ
t, and redu
e-and-
ompress, whi
h are derived from theoreti
al parallel algorithms. The intentis to redire
t the diÆ
ulties of portability and eÆ
ien
y into similar diÆ
ulties for the global operations andparadigms sin
e the 
ost of developing eÆ
ient implementations of standardized operations on the varioustarget ar
hite
tures 
an be amortized over numerous algorithms. [12, 67, 77, 93, 98, 101℄NP-Hard Approximation AlgorithmsThis resear
h fo
uses on the design, analysis, and implementation of approximation solutions to NP-Hardproblems on medium-grained ma
hines. The problems studied in
lude the multipro
essor s
heduling problem[5℄ and the 2-dimensional (re
tangle) pa
king problems [100, 103℄. Interesting results have been obtainedthat 
onsider not only the standard time and a

ura
y of solution tradeo�, but a third parameter, namely,the number of pro
essors.
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Parallel Computing at SUNY-Bu�aloDuring the Summer and Fall of 1986, I was engaged in dis
ussions and negotiations with Intel S
ienti�
Computing. The result of this e�ort was that Intel agreed to loan me a hyper
ube for resear
h and edu
ationalpurposes. This ma
hine, a hybrid iPSC/1 hyper
ube, was the �rst general purpose parallel 
omputer to beinstalled (during the Spring of 1987) at SUNY-Bu�alo.During the Summer and Fall of 1986, I was also intimately involved with a multidis
iplinary and interin-stitutional grant proposal involving Computer S
ien
e (Eberlein, Miller), Chemistry (George, King, M
Iver),and the Calspan Advan
ed Te
hnology Center (Furlani, Lordi). The proposal was sent to the National S
i-en
e Foundation in De
ember, 1986, and the award was made e�e
tive September, 1987. With these funds,the following 3 hyper
ubes were obtained.1. A 16-node iPSC/1 in whi
h ea
h 80286-based pro
essor was 
on�gured with 4.5Mbytes of memory.2. A 32-node iPSC/2 in whi
h ea
h 80386-based pro
essor was 
on�gured with 4Mbytes of memory.3. A 4-node iPSC/2 in whi
h ea
h 80386-based pro
essor was 
on�gured with 4Mbytes of memory and
oupled to a ve
tor board.During 1986, I served on a 
ommittee that was responsible for making re
ommendations to the De-partment of Computer S
ien
e for repla
ing some of its time-sharing Unix ma
hines. After 
onsideringnumerous alternatives, a few of the 
ommittee members, in
luding myself, supported the a
quisition of ashared-memory multipro
essor that 
ould handle a heavy 
ourse load and support shared-memory multipro-
essor resear
h. While there was strong opposition to this approa
h within the 
ommittee, the Departmentsupported our position and University funds were used to pur
hase an 8-pro
essor shared-memory En
oreMultimax for the Department. The ma
hine has been used su

essfully sin
e its installation in the Springof 1987 for both 
ourses and resear
h.In the Summer of 1987, an equipment proposal was submitted to the National S
ien
e Foundation by3 members of Computer S
ien
e (Eberlein, Miller, Srihari) for the pur
hase of a departmental distributed-memory resear
h ma
hine. The award was made in the Spring of 1988, and a 16-node transputer ma
hinefrom Topologix was pur
hased.Work in parallel 
omputing has been supported by the Graduate Group in Advan
ed S
ienti�
 Computing(later renamed the Graduate Group in High Performan
e Computing), whi
h was oÆ
ially re
ognized (andfunded) by the University in the Fall of 1988. I was Asso
iate Dire
tor of the Group during its �rst 3 years(1988-1991).In the mid-1990s, due to the wide variety of software and hardware platforms available, the fo
us ofmy experimental parallel 
omputing e�orts have been on parallel ma
hines that are available o�-site. Dueto my aÆliation with Thinking Ma
hines Corporation, a variety of CM-2, CM-200, and CM-5s have beenavailable for use at Thinking Ma
hines Corporation. In addition, based on a number of super
omputinggrants that I have obtained, in
luding a prestigious MetaCenter Allo
ations Grant for Grand ChallengeProblems, students working under my dire
tion have used a CM-5 at the Pittsburgh Super
omputing Centerand at the National Center for Super
omputing Appli
ations, as well as a Cray C90 and the new massivelyparallel Cray T3D at the Pittsburgh Super
omputing Center. Finally, a variety of distributed 
omputingplatforms have been exploited using RPC, Linda, and PVM.Please refer to the se
tion \Center for Computational Resear
h," whi
h appears earlier in this CV, forinformation pertaining to my involvement with high-end 
omputing at SUNY-Bu�alo during the period 1998-2006. In 2007, on
e the University makes the appropriate spa
e available, my 
yberinfrastru
ture laboratoryhas plans to pur
hase signi�
ant high-performan
e 
omputing systems with NSF CRI and ITR funds.
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Multidis
iplinary Resear
h at SUNY-Bu�aloSUNY-Bu�alo embra
es multidis
iplinary and interinstitutional resear
h e�orts. I have been involved insu
h a
tivities sin
e the Summer of 1986, when regular meetings involving members of the Department ofComputer S
ien
e, the Department of Chemistry, and the Calspan Advan
ed Te
hnology Center fo
usedon possibilities of using parallel ma
hines to solve s
ienti�
 problems. These meetings resulted in an NSF-funded proposal that supported the a
quisition of 3 Intel hyper
ubes. As the meetings 
ontinued and thenew ma
hines arrived, I began to work 
losely with s
ientists in other departments at the University and atneighboring institutions.These early dis
ussions also led to the formation of the Graduate Group in Advan
ed S
ienti�
Computing, a University-re
ognized multidis
iplinary graduate group funded by the University and lo
al
orporate aÆliates. I was one of the founding members of the group and was its Asso
iate Dire
tor during its�rst three years (1988-1991). The members of the Graduate Group shared a 
ommon interest in large-s
ales
ienti�
 
omputing, with parti
ipants representing a wide variety of a
ademi
 units in
luding ComputerS
ien
e, Chemistry, Mathemati
s, Physi
s, Engineering, Anthropology, Management, and Geography, aswell as neighboring resear
h institutions, in
luding the Medi
al Foundation of Bu�alo and the Calspan Ad-van
ed Te
hnology Center. This group of mathemati
ians, 
omputer s
ientists, 
rystallographers, theoreti
al
hemists, and others have 
ollaborated in the study of parallel algorithms and their appli
ation to problemsin several di�erent �elds of s
ien
e. This has led to the design, analysis, and implementation of parallelsolutions to a number of problems. Relationships forged as a result of this Graduate Group have stimulatedmultidis
iplinary and interinstitutional resear
h in Western New York. In fa
t, as a result of the relationshipsformed by key members of the Graduate Group, I 
haired an ad-ho
 
ommittee of fa
ulty and sta� whodeveloped a report that led to the formation of the Center for Computational Resear
h.I am 
urrently involved in a number of multidis
iplinary proje
ts, whi
h have been des
ribed on thepre
eding pages. In addition, through the Center for Computational Resear
h, I have played a role insupporting resear
h and s
holarship involving on the order of 140 resear
h groups spanning approximately40 di�erent a
ademi
 departments, 20 
ompanies and institutions, and a variety of government agen
ies.


