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	NAME

Russ Miller
	POSITION TITLE

Executive Director, NYSGrid: Cyberinfrastructure in NYS
UB Distinguished Professor, Comp Sci & Eng, SUNY-Buffalo

Senior Research Scientist, Hauptman-Woodward

Adjunct Prof., Structural Biology, SUNY-Buffalo

Adjunct Prof., Electrical Engineering, SUNY-Buffalo

	EDUCATION/TRAINING  (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	YEAR(s)
	FIELD OF STUDY

	State University of New York, Binghamton, NY
	B.S.
	1980
	Mathematics/Comp Sci



	State University of New York, Binghamton, NY
	M.A.
	1982
	Computer Science



	State University of New York, Binghamton, NY
	Ph.D.
	1984
	Computer Science




A.
 POSITIONS AND HONORS

RESEARCH AND PROFESSIONAL EXPERIENCE
1. New York State: (Founding) Executive Director & Member of Governing Board (2006-), Cyberinfrastructure Initiative in NYS: NYSGrid

2. SUNY-Buffalo: (Founding) Director (2006-), UB Cyberinfrastructure Lab; UB Distinguished Professor (2002-), Dept of Comp Sci & Eng; Adjunct Professor (2001-), Dept of Structural Biology; Founding Director (1998-2006), Center for Computational Research; Adjunct Professor (1998-), Dept of Elec Eng; Professor (1995-2002), Dept of Comp Sci & Eng; Associate (1990-1995)/Assistant (1985-1990) Professor, Dept of Comp Sci

3. Hauptman-Woodward Medical Research Institute: Senior Research Scientist (1992-)

HONORS

1. Member/Chair NSF Panels 1998-2004 for PACI, TCS, DTF, ETF, COV/PACI; Member, AAAS National Workshop on Developing Guidance for NSF Advanced Networking Infrastructure Support, 1999
2. Listed in HPCWire 2003 Top People & Organizations to Watch. 
3. Best Practices Award, Bio-IT World, 2003. 
4. SGI Innovator Program, charter member, 2003.  
5. International Scientist of the Year, International Biographical Centre, Cambridge, England, 2003.

6. Elected as member to the European Academy of Sciences (Computer Science) with the citation “for an outstanding and lasting contribution to parallel algorithms and computer science education,” August, 2002.

7. Shake-and-Bake was mentioned on the IEEE poster “The Top Ten Algorithms of the Century,” Computing in Science and Engineering, 2000. 
8. Best Presentation Award for the 1987 International Conference on Parallel Processing (ICPP).

9. Co-organizer and instructor at the workshop, Solving Structures with SnB, held in conjunction with the annual meeting of the American Crystallographic Association in May 1999 at the Center for Computation Research on the campus of SUNY-Buffalo.

10. Invited lecturer at numerous recent national and international conferences, schools and workshops in areas of bioinformatics, life sciences, high-performance computing, and grid computing.  See www.cse.buffalo.edu/faculty/miller/talks.html for details.

B.
 SELECTED INVITED AND PEER-REVIEWED PUBLICATIONS (~120 Papers & Chapters; 2 Books)

1. Miller, R., DeTitta, G. T., Jones, R., Langs, D. A., Weeks, C. M.,and Hauptman, H.A., On the Application of the Minimal Principle to Solve Unknown Structures, Science 259, 1430-1433 (1993).

2. Miller, R., Gallo, S. M., Khalak, H. G. and Weeks, C. M., SnB: Crystal Structure Determination via Shake-and Bake, J. Applied Crystallography 27, 613-621 (1994).

3. Weeks, C. M., Hauptman, H. A., Smith, G. D., Blessing, R. H., Teeter, M. M. and Miller, R., Crambin:  A Direct Solution for a 400-Atom Structure, Acta Cryst. D51, 33-38  (1995).

4. Chang, C.-S., Weeks, C. M., Miller, R. and Hauptman, H. A., Incorporating Tangent Refinement in the Shake-and-Bake Formalism, Acta Cryst. A53, 436-444 (1997).

5. Smith, G.D., Blessing, R.H., Ealick, S.E., Fontecilla-Camps, J.C., Hauptman, H.A., Housset, D., Langs, D.A., and Miller, R., The Ab Initio Structure Determination and Refinement of a Scorpion Protein Toxin, Acta Cryst. D53, 551-557 (1997).

6. Deacon, A. M., Weeks, C. M., Miller, R and Ealick, S. E., The Shake-and-Bake Structure Determination of Triclinic Lysozyme, Proc. Natl. Acad. Sci USA 95, 9284-9289 (1998).

7. Loll, P. J., Miller, R., Weeks, C. M. and Axelsen, P. H., A Ligand-Mediated Dimerization Mode for Vancomycin, Chemistry & Biology 5, 293-298 (1998).

8. Weeks, C.M. and Miller, R., Optimizing Shake-and-Bake for Proteins, Acta Cryst. D55, 492-500 (1999).

9. Weeks, C.M. and Miller, R., The Design and Implementation of SnB v2.0, J. Appl. Cryst. 32, 120-124 (1999).

10. H. Xu, H.A. Hauptman, C.M. Weeks, and R. Miller, P1 Shake-and-Bake: Can success be guaranteed?, Acta Crystallographica D56, 2000, pp. 238-240.

11. H. Xu, C.M. Weeks, A.M. Deacon, R. Miller, and H.A. Hauptman, Ill-conditioned Shake-and-Bake: The trap of the false minimum, Acta Crystallographica A56, 2000, pp. 112-118.

12. J. Rappleye, M. Innus, C.M. Weeks, and R. Miller, SnB v2.2: An Example of Crystallographic Multiprocessing, Journal of Applied Crystallography 35, 2002, pp. 374-376.

13. C.M. Weeks, R.H. Blessing, R. Miller, R. Mungee, S.A. Potter, J. Rappleye, G.D. Smith, H. Xu, and W. Furey, Towards automated protein structure determination: BnP, the SnB-PHASES interface, A. Kristallogr. 217, 2002, pp. 1-8.

14. M.L. Green and R. Miller, Grid computing in Buffalo, Annals of the European Academy of Sciences, 2003, pp. 191-218.

15. M.L. Green and R. Miller, A client-server prototype for application grid-enabling template design, Parallel Processing Letters 14, No. 2 (2004), pp. 241-253.
16. M.L. Green and R. Miller, Molecular structure determination on a computational & data grid, Parallel Computing Journal, in press.
17. M.L. Green and R. Miller, Evolutionary molecular structure determination using grid-enabled data mining, Parallel Computing Journal, in press.
Chapters

18. C.M. Weeks and R. Miller, SnB: applying Shake-and-Bake to proteins, Crystallographic Computing 7: Proceedings of the International Macromolecular Crystallography Computing Summer School, P. Bourne & K. Watenpaugh (Eds.), Bellingham, Washington, August 1996, pp. 138-147.
19. R. Miller and C.M. Weeks, Shake-and-Bake: Applications and Advances, Direct Methods for Solving Macromolecular Structures, S. Fortier, ed., Erice, Sicily, May-June, 1997, Kluwer Academic Publishers, 25th Course, International School of Crystallography, NATO ASI Series, 1998, pp. 389-400. 
20. C.M. Weeks, R. Miller, and H.A. Hauptman, Extending the resolving power of Shake-and-Bake, Direct Methods for Solving Macromolecular Structures, S. Fortier, ed., Erice, Sicily, May-June, 1997, Kluwer Academic Publishers, 25th Course, International School of Crystallography, NATO ASI Series, 1998, pp. 463-468. 
21. C.M. Weeks, H.A. Hauptman, C.-S. Chang, and R. Miller, Structure determination by Shake-and-Bake with tangent refinement, Likelihood, Bayesian, Inference and Their Application to the Solution of New Structures, G. Bricogne and C.W. Carter, eds., Transactions of the American Crystallographic Association Transactions, vol. 30, 1994 (1996), pp. 153-161. 
22. G.M. Sheldrick, H.A. Hauptman, C.M. Weeks, R. Miller, and I. Usön, Direct Methods, International Tables for Macromolecular Crystallography, Vol. F, M. Rossman and E. Arnold, Eds., Kluwer Academic Publishers, Dordrecht, The Netherlands, 2000. 
23. C.M. Weeks, G.M. Sheldrick, R. Miller, I. Usön, and H.A. Hauptman, Ab initio phasing by dual-space direct methods, Bulletin of the Czech and Slovak Crystallographic Association, 2000, in press. 
24. R. Miller, Parallel Processing Architectures, Concise Encyclopedia of Computer Science, E.D. Reilly, ed., John Wiley & Sons, Ltd., New Jersey, 2004, pp. 598-601. 
25. R. Miller, Parallel Processing Algorithms, Concise Encyclopedia of Computer Science, E.D. Reilly, ed., John Wiley & Sons, Ltd., New Jersey, 2004, pp. 601-602. 
Books

26. Miller, R. and Stout, Q.F., Parallel Algorithms for Regular Architectures: Meshes and Pyramids, The MIT Press, Cambridge, Mass., (1996).

27. Miller, R. and Boxer, L., Algorithms Sequential and Parallel, A Unified Approach, Prentice-Hall, (2000).

C.
RESEARCH SUPPORT

SA250-I

ACTIVE

SA250 I

2 P01 EB002057 (Hauptman, PD, Weeks, PI Project II)
4/1/01-3/31/06

NIH/NIBIB

New Methods of Biomolecular Structure Determination (Program)

Algorithmic Development for New Phasing Methods (Project II)

The overall goal of this project is to extend the power and scope of the Shake-and-Bake algorithm for solving crystal structures from X-ray diffraction data, especially in cases of protein substructures containing more than 100 sites.  Strategies will be devised for utilizing information from reference-beam diffraction to facilitate successful lower-resolution applications.  Practical direct-methods algorithms will be developed for getting the most from diffraction data for one derivative (SIR) or for one wavelength data with anomalous scattering (SAS).  Concepts and routines from the PHASES program package will be used to integrate direct methods with other information and techniques commonly used in protein crystallography and to create a pathway for the automated production of interpretable protein electron-density maps.  These advances will all be incorporated into the computer programs SnB and BnP that will be distributed from the web site http://www/hwi.buffalo.edu/SnB/.

Role:  Senior Scientist

ACI-0204918 (Miller)











7/1/02-6/30/06

NSF

ITR:  Enhancing Crystal Structure Determination through Data Mining, Collaborative Environments, and Grid Computing

This project will support critical advances in the enabling technologies of automated tuning of software, learning via data mining, geographically distributed collaborative environments, and grid computing.  For example, by providing an automated tuning mechanism for SnB, many staff-months will be saved in an effort to optimize the various algorithms that exist within SnB for each unique computational system, consisting of hardware, software, and networking.  The automated tuning will provide an efficient initial configuration for the SnB package on a given system.  However, in order to create a cost-effective version of the program, a detailed analysis of algorithmic parameters targeted at evolving sets of constellations of molecular structures is required.  Structure determination information from a subset of SnB installations will be deposited in a data warehouse.  An automated agent will continually mine this ever-expanding database of input data sets, parameters, and results, in search of patterns and relationships that can be used to optimize parameter settings in order to increase the efficiency of SnB. 

The integrated SnB collaborative environment will allow multiple simultaneous users at distinct locations to work together in a virtual environment via a variety of platforms (from 3D fully immersive to desktop PC).  Users will be able to navigate through a structure, search and import structures available from public crystallographic data banks, edit structures, and interface directly with SnB while running either in solution mode or in refinement mode.  The users will have the ability to work in a collaborative fashion as they would if they were all situated in close physical proximity.  Finally, platforms consisting of computational grids are available in many academic and commercial institutions that use crystallographic software.   A grid-enabled version of SnB will be created so that it can take advantage of computational grids and networks of workstations that have available computing cycles.

Role: PI

CNS-0101244 (Zhang)











9/01/01-8/31/06

CISE Research Infrastructure:  MultiStore: A Research Infrastructure for Management, Analysis and Visualization of Large-Scale Multidimensional Data Sets (Zhang)

NSF

Creation of a research infrastructure that will support storage efforts in multimedia, geographical information systems, visualization, and bioinformatics.

Role: Co-PI

COMPLETED
ANI-0124929 (Weeks)
9/15/01-8/31/04

NSF


High Performance Network Connections for HWI

The Hauptman-Woodward Institute (HWI) will establish a Next Generation Internet (I2) connection to both vBNS and Abilene via the NYSERNet 2000 network.  This will be a downstream connection from the University at Buffalo (UB), and it will utilize two strands of fiber in the Niagara Frontier Transportation Authority subway tunnel, connecting to the I2 gateway on the UB south campus.  Scientists at HWI will use this connection for real-time access and control of diffraction experiments conducted at synchrotron sites around the country, and scientists in other laboratories will observe crystallization experiments in progress at HWI.  The enhanced connection will also aid a project requiring collaborative HWI-UB software development.

Role: Co-PI

ACI-9721373 (Miller)









9/01/1998 – 8/31/2001


NSF

The focus of the project is on the design and implementation of an efficient Web server that will provide a critical resource for the determination of molecular crystal structures.  Crystallographers will utilize this Web site to run a computationally-intensive direct-methods program (SnB) in an effort to solve difficult molecular structures.  SnB has proven to be critical to the crystallographic and medical communities.  For example, it has been used to determine the structure of vancomycin, an antibiotic typically regarded as “the last line of defense against bacteria.”  This structure determination allows for the possibility of designing a new form of the drug that will circumvent the resistance problem and preserve the last-resort utility of vancomycin.

The SnB program is computationally intensive, and few laboratories have the facilities necessary to run it on important/difficult structures of significant size.  This Web site will satisfy the needs of a significant population by providing a state-of-the-art program coupled to a reasonable computational platform.  The site is powered by a multiprocessor machine that provides security, which is important in this setting due to the proprietary nature of many data sets.  In addition, a flexible queuing system will be developed and employed that will prioritize job submissions.  

The new version of the SnB program includes a Java-based graphical user interface (GUI) and a computational engine that is significantly more efficient than the one included with the previous version of the program.  As the Shake-and-Bake project, upon which SnB is based, is quite active, and as new application domains for SnB continue to materialize, significant advances will also be made to the SnB program.  Such advances include the handling of multiple data sets, the application to derivative data, compatibility with other input and output formats, optimizations for efficiency, advances in the pre- and post-processing of data, and so forth.

Role: PI
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