Wojtek

Furmanski Vitae W ojtek Furmanski is Research Professor of

Physics and Associate Director of NP AC. In his Theo-

retical Physics PhD and the following postdoctoral re-

search, conducted in Cracow Poland, CERN Geneva,

DESY Hamburg, Orsay Paris and Caltech, he was

studying scaling violation phenomena and renormal-

ization group techniques in Quantum Chromody-

namics. He developed diagrammatic techniques for

systematic analysis of scaling violation beyond lead-

ing order and performed the �rst complete calculation

for the two loop parton densities. This work is now

a standard reference in high energy physics.

At Caltech, he joined the Caltech Concurrent

Computation Program (C3 P) and he conducted re-

search on optimal collective communication algo-

rithms for parallel machines. He was also a mem-

ber of the Computation and Neural Systems (CNS)

program at Caltech where he conducted multidisci-

plinary research on use of neural networks for load

balancing parallel computation, on use of parallel pro-

cessing for neurophysiological simulations of cortex

and on multigrid algorithms for early vision. He also

started at Caltech the development of the MOVIE

(Multitasking Object-oriented Visual Interactive Envi-

ronment) System, with the overall design inspired by

lessons learned in exploring parallel processing and

neuroscience.

MOVIE is now further developed at Syracuse

University as one of NP AC’s core technologies for

High Performance Distributed Computing. So far,

MOVIE has been used for the GIS (terrain image un-

derstanding) applications for the U.S. Army and as the

backend support for High Performance Fortran Inter-

preter. The system is now further developed as an

infrastructure software and integration environment

for interactive HPCC systems and applications in the

areas such as parallel compilers and interpreters, vir-

tual reality and televirtuality based information sys-

tems for modern science education.

Current work in this area is focused on integrat-

ing MOVIE and Mosaic/WWW technologies and de-

veloping a collection of next generation webtools for

multiuser hypermedia communication and interactive

Internet services.Address:

W ojtek Furmanski

Research Professor, Department of Physics

Associate Director, NP AC

201 Physics Building, Syracuse University

Syracuse, NY 13244–1130

(315) 443–3891, furm@npac.syr.edu

Education:

• PhD, 1978, Theoretical Physics, Jagellonian Univer-

sity, Cracow, Poland.

• Habilitation, 1981, Theoretical Physics, Jagellonian

University, Cracow, Poland

Academic Employment:

• Associate Director of NP AC, Syracuse University,

1991 –

• Research Professor in Physics, Syracuse University,

1990 –

• Member of Professional Staff, Caltech Concurrent

Computation Program, 1986 — 1990.

• Senior Research Fellow, Caltech, High Energy

Physics, 1983 — 1986.

• CRNS Research Fellow, Orsay University, LPTHE,

Paris, France, 1982 — 1983.

• Scienti�c Associate, CERN/TH and Geneva Univer-

sity, Geneva, Switzerland, 1981 — 1982.

• Assistant Professor, Jagellonian University, Cracow,

Poland, 1979 — 1981.

• Scienti�c Associate, CERN/TH, Geneva, Switzer-

land, 1978 — 1979.

• Assistant, Theoretical Physics, Jagellonian Univer-

sity, Cracow, Poland.

Selected Publications Theoretical

High Energy Physics

• W. Furmanski, “A connection between the pi-0 pi-0

s-wave and d-wave scattering lengths”, Nucl. Phys.

B, 1973.

• W. Furmanski and J. W osiek, “Large transverse mo-

menta processes”, Jagellonian University preprint

TPJU-16/75, Nov 1975.

• W. Furmanski and J. W osiek, “Correlations in large

p-transverse processes in parton models”, Acta

Phys. Polon. B8–649, 1977.

• W. Furmanski and J. W osiek, “Single-particle in-

clusive distribution at large p-transverse in parton

models”, Acta Phys. Polon. B8–633, 1977.i

W. Furmanski and J. W osiek, “Parton-parton inter-

action derived from large p T data”, Proceedings of

Particle Physics Conference in T utzing, Germany,

1976.

• A. Bialas, W. Czyz and W. Furmanski, “Particle pro-

duction in hadron-nucleus collisions and the quark

model”, Acta Phys. Polon. B8–585, 1977.

• W. Furmanski, “Y anomaly in the vector models

with parity violating neutral current”, Phys. Rev.

D18–2267, 1978.

• W. Furmanski, “Large p T jet cross-section from

Quantum Chromodynamics”, Jagellonian Univer-

sity preprint, TPJU-10/78, 1978.

• W. Furmanski, “Large pT jet production in QCD”,

Phys. Lett. 77B-312, 1978.

• W. Furmanski, “Jets from QCD in parton language”,

Jagellonian University preprint TPJU-11/78, 1978.

• W. Furmanski, R. Petronzio and S. Pokorski,

“Heavy avor multiplicities at very high energies”,

Nucl. Phys. B155–253, 1979.

• W. Furmanski and S. Pokorski, “Sensitive tests tests

of ACD in large pT calorimeter experiments”, Nucl.

Phys. B165–365, 1980.

• W. Furmanski, “e + e – jets: cones or tubes?”, Nucl.

Phys. B158–429, 1979.

• W. Furmanski and S. Pokorski, “Exact solution of

the Q 2 evolution equations in QCD”, CERN Preprint

CERN-TH-2685, 1979.

• W. Furmanski and S. Pokorski, “CSD tests: 3g ver-

tex effects”, in Proceedings of II Int. Symp. on

Hardon Structure, Kazimierz, Poland, 1979.

• G. Curci, W. Furmanski and R. Petronzio, “Evolu-

tion of parton densities beyond leading order: the

non-singlet case”, Nucl. Phys. B175–27, 1980.

• W. Furmanski and R. Petronzio, “Singlet parton

densities beyond leading order”, Phys. Lett. 97B-

437, 1980.

• W. Furmanski and R. Petronzio, “A method of an-

alyzing the scaling violation of inclusive spectra in

hard processes”, Nucl. Phys. B195–237, 1982.

• W. Furmanski and R. Petronzio, “Lepton-hadron

processes beyond leading order in Quantum Chro-

modynamics”, Zeit. Phys. C11–293, 1982.

• W. Furmanski and W. Slominski, “Large p T scat-

tering in QCD beyond leading order in Quantum

Chromodynamics”, Jagellonian University preprint,

TPJU-11/81, 1981. • W. Furmanski, “Scaling violation in QCD”, Jagel-

lonian University Habilitation Thesis, 1981, lectures

in Summer School for Theoretical Physics, T rieste,

Italy 1981.

• R. K. Ellis, W. Furmanski and R. Petronzio, “Power

corrections to the parton model in QCD”, Nucl.

Phys. B207–1, 1982.

• R. K. Ellis, W. Furmanski and R. Petronzio, “Unrav-

elling higher twists”, Nucl. Phys. B212–29, 1983.

• W. Furmanski and R. Petronzio, “scaling violations

beyond leading order”, in Bad Honef 1980, Proceed-

ings, Current T opics in Elementary Particle Physics.

• A. Duncan and W. Furmanski, “Dimensional

renormalization and factorization”, Nucl. Phys.

B226–339, 1983.

• W. Furmanski and H. Kowalski, “T estin QCD at the

proton-antiproton collider”, Nucl. Phys. B224–523,

1983.

• W. Furmanski and A. Krzywicki, “Anomalous be-

havior of nuclear structure functions revisited”, Z.

Phys. C22–391, 1984.

• W. Furmanski, “Scaling violation effects in QCD

beyond leading logarithm approximation”, lectures

in Gif-sur-Y vette 1981, Perturbative QCD and High

Energy Physics.

• J. Aubert, A. Basetto, M. Fontanaz, J. Boucrot, D.

Fournier, W. Furmanski and M. Le Bellac, “Pertur-

bative QCD and high energy physics”, Proceedings,

13th Summer School of Particle Physics, Gif-sur-

Y vette, September 1981.

• W. Furmanski, “Renormalization group on the

lattice in the transfer matrix formalism”, Caltech

preprint CALT-68–1068.

• W. Furmanski and H. Kowalski, “Evidence for the

non-abelian structure of QCD from the proton-

antiproton collider data”, Phys. Lett. 148B-247,

1984.

• W. Furmanski and A. Kolawa, “Y ang-Mills vacuum

— an attempt at the lattice loop calculus”, Nucl.

Phys. B291–594, 1987.

Parallel Processing

• G. C. Fox and W. Furmanski, “Communication algo-

rithms for regular convolutions on the hypercube”,

inHypercube Multiprocessors, edited by M. T. Heath,

SIAM (1987) 233. ii

G. C. Fox and W. Furmanski, “The physical struc-

ture of concurrent problems and concurrent com-

puters”, Phil. T rans. R. Soc. Lond. A, V ol. 326,

411 (1988), also in Scienti�c Applications of Multipro-

cessors, edited by R. J. Elliot and C. A. R. Hoare,

Prentice Hall (1988), 55.

• G. C. Fox and W. Furmanski, “Optimal commu-

nication algorithms for regular decompositions on

the hypercube”, in Proceedings of the Third Conference

on Hypercube Concurrent Computers and Applications,

V ol.1, edited by G. C. Fox, ACM Press (1988), 648.

• G. C. Fox, T. Cisneros, W. Furmanski, D. W. W alker,

“LU decomposition of banded matrices and the so-

lution of linear systems on hypercubes”, in Proceed-

ings of the Third Conference on Hypercube Concurrent

Computers and Applications, V ol. 2, edited by G. C.

Fox, ACM Press (1988), 1635.

• G. C. Fox, W. Furmanski and D. W. W alker, “Op-

timal matrix algorithms on Homogeneous Hyper-

cubes”, in Proceedings of the Third Conference on Hy-

percube Concurrent Computers and Applications, V ol.

2, edited by G. C. Fox, ACM Press (1988) 1656.

• G. C. Fox and W. Furmanski, “A String Theory

of Automatic Decomposition”, in Proceedings of the

Third Conference on Hypercube Concurrent Computers

and Applications, VOl. 1, edited by G. C. Fox, ACM

Press (1988), 285.

• W. Furmanski and G. Gates, “g — a compact lan-

guage for real-time graphics”, in Proceedings of the

Third Conference on Hypercube Concurrent Computers

and Applications”, V ol. 1, edited by G. C. Fox, ACM

Press (1988), 749.

• G. C. Fox and W. Furmanski , “Integrated Vision on

a Network of Computers”, Invited paper at Fourth

International Symposium on Biological and Arti-

�cial Intelligence Systems, in Biological and Arti�-

cial Intelligence Systems”, ESCOM Science Publish-

ers, 1989.

• W. Furmanski and G. C. Fox, “MOVIE — a soft-

ware environment for modeling complex adaptive

systems”, in Proceedings of the SPIE Conference,

Philadelphia, 1989. Neuroscience

• J. M. Bower, M. E. Nelson, M. A. Wilson, G. C.

Fox and W. Furmanski, “Piriform (Olfactory) Cortex

Model on the Hypercube”, in Proceedings of the Third

Conference on Hypercube Concurrent Computers and Applications”, V ol. 2, edited by G. C. Fox, ACM

Press (1988), 977.

• M.E.Nelson, W. Furmanski and J.Bower, “Simulat-

ing Neurons and Networks on Parallel Computers”,

in Methods in Neural Modeling: From Synapses to Net-

works, edited by C. Koch and I. Segev, MIT Press,

Cambridge (1989), 397–437.

• U. Bhalla, J. Bower, G. C. Fox, W. Furmanski,

M. Nelson, M. Wilson, “Structural Simulations of

Neural Networks Using a General-Purpose Neu-

ral Network Simulator and a Hypercube Concur-

rent Computer”, in Proceedings of the Third Conference

on Hypercube Concurrent Computers and Applications”,

edited by G. C. Fox, ACM Press (1988).

• G. C. Fox and W. Furmanski, “Load Balancing

Loosely Synchronous Problems with a Neural Net-

work”, in Proceedings of the Third Conference on Hy-

percube Concurrent Computers and Applications, V ol.

1, edited by G. C. Fox, ACM Press (1988), 241.

• G. C. Fox and W. Furmanski, “Hypercube Algo-

rithms for Neural Network Simulation: the Crys-

tal�Accumulator and the Crystal�Router”, in Proceed-

ings of the Third Conference on Hypercube Concurrent

Computers and Applications”, V ol. 1, edited by G. C.

Fox, ACM Press (1988), 714.

• W. Furmanski and A. Ho, “Pattern Recognition by

Neural Network Model on Hypercubes”, in Proceed-

ings of the Third Conference on Hypercube Concurrent

Computers and Applications”, V ol.2, edited by G. C.

Fox, ACM Press (1988).

• G. C. Fox, W. Furmanski and J. Koller, “The Use

of Neural Networks in Parallel Software Systems”,

in Mathematics and Computers in Simulation, Elsevier

Science Publishers, B. V. V ol. 31, No. 6, 485 (1989).

• G. C. Fox, W. Furmanski, A. Ho, J. Koller, P.

Simic and Y. W ong, “Neural Networks and Dy-

namic Complex Systems”, in Proceedings of the SCS

Eastern Conference”, T ampa, Florida (1989).

• G. C. Fox, W. Furmanski, J. Koller and P. Simic,

“Physical Optimization and Load Balancing Algo-

rithms”, in Proceedings of the Fourth Conference on

Hypercubes, Concurrent Computers and Applications,

1989. The MOVIE System

• W. Furmanski, “MOVIE — Server Reference Man-

ual”, NP AC T echnical Report, 1992. iii

W. Furmanski, “MOVIE — Server Programming

Manual”, NP AC T echnical Report, 1992.

• W. Furmanski, “Interface to NeWS in MOVIE”,

NP AC T echnical Report, 1992.

• W. Furmanski, “Interface to OSF/Motif in MOVIE”,

NP AC T echnical Report, 1992.

• W. Furmanski, “MOVIE — Multitasking Object-

oriented Visual Interactive Environment”, to be

published in Fox, G.C., Messina, P., Williams, R.,

editors, Parallel Computing Works, Morgan and Kauf-

man 1993.

• C. Faigle, W. Furmanski, T. Haupt, J, Niemiec,

M. Podgorny and D. Simoni, “MOVIE model for

Open Systems based High Performance Distributed

Computing”, in Proceedings of the 1st International

Symposium on High Performance Distributed Com-

puting HPDC-1, Syracuse, NY, Sept 1992, also pub-

lished in a special HPDC issue of Concurrency: Prac-

tice and Experience, V ol. 5(4), 287–308, June 1993.

• Faigle, C., Fox, G.C., Furmanski, W., Niemiec, J.

and Simoni, D., “System Requirements for Dynamic

Load Balancing in Homogeneous Platforms for Het-

erogeneous HPDC: Case Study Using MOVIE”, pa-

per submitted to the 2nd International Symposium

High Performance Distributed Computing, HPDC-2,

June 1993, Spokane, W A.

V irtual Reality

• Furmanski, W., “Supercomputing and Virtual Re-

ality”, in VR Becomes a Business, Proceedings of the

Meckler Conference Virtual Reality ’92, San Jose, CA,

Sept 23–25, 1992.

• Faigle, C., Fox, G.C., Furmanski, W., Haupt, T. and

Niemiec, J., “Software Integration towards Global

Computing”, paper submitted to the 7th ACM Inter-

national Conference on Supercomputing, ICS’93, T okyo,

Japan, July 19–23, 1993.

• Faigle, C., Fox, G.C., Furmanski, W., Niemiec, J. and

Simoni, D., “Integrating Virtual Environments with

High Performance Computing”, paper submitted

to the 1st IEEE Virtual Reality Annual International

Symposium, VRAIS’93, Sept 18–22, Seattle, W A.

• Furmanski, W., “Supercomputing and VR Network-

ing”, paper presented at the Meckler Conference

Virtual Reality ’93, San Jose, CA, May 19–21, 1993.

• Cheng, G., Faigle, C., Fox, G.C., Furmanski, W., Li,

B. and Mills, K., “Exploring A VS for HPDC Software Integration: Case Studies T owards Parallel Support

for GIS”, paper presented at the 2nd Annual In-

ternational A VS Converence The Magic of Science:

AVS’93, Lake Buena Vista, Florida, May 24–26, 1993.

• Furmanski, W., “Integrating Virtual Reality with

High Performance Computing using the MOVIE

System”, paper presented at the 3rd Virtual Reality

Systems ’93, New Y ork, NY, October 18–21, 1993.

Compilers and Interpreters for High

Performance Computing and Communications

• Fox G.C., Furmanski, W., Hornberger, P., Niemiec,

J. and Simoni, D., “T owards Interactive HPCC: High

Performance Fortran Interpreter”, handout material

and demo presented at the Supercomputing ’93, Port-

land OR, Nov 15–19, 1993.

• Fox G.C., Furmanski, W., Hornberger, P., Niemiec,

J. and Simoni, D., “High Performance Fortran Inter-

preter”, NP AC T echnical Report, 1994 (in prepara-

tion). Interactive T elevision

• Furmanski, W., “Virtual Reality T echnology for Ca-

ble TV”, Assessment Report for Continental Cable-

vision, Internal NP AC Report, January 1994.

• Fox, G.C., Furmanski, W., Hornberger, P., Niemiec,

J., Simoni, D., “Implementing T elevirtuality”, book

chapter in Applications of Virtual Reality, 1994, to be

edited by The British Computer Society, Computer

Graphics and Display Group (in preparation)

Interactive T echnologies for Education

• Fox, G.C., Furmanski, W., Nilan, M.S., and Small,

R.V., “Parallel Processing and Virtual Reality for

Pre-College Education”, Syracuse University Pro-

posal to the NSF/EHR/AAT, January 1993 (post-

poned).

• Fox, G.C., Furmanski, W., Nilan, M.S., and

Small, R.V., “Assessing Virtual Reality for Ed-

ucation”, Syracuse University Proposal to the

NSF/EHR/AAT, January 1994 (accepted).

• Furmanski, W., editor, “Intelligent Machines”, A

Module for the Course PHY106 �Science for the

21st Century� by Marvin Goldberg and Ed Lipson,

Syracuse University, January 1994. iv

World

Wide Web Service Development

• Furmanski, W., “HPSIN: High Performance

Software Integration”, March ’94

http://www.npac.syr.edu/NP AC/PUB/PROJECTS/

wojtek/hpsin/home.html

Pages in NP AC information server describing

the following projects:

• HPSIN itself (as an umbrella project)

• MOVIE (Multitasking Object-oriented Visual

Interactive Environment)

• HPFI (High Performance Fortran Interpreter)

• HPCGS (High Performance Coarse Grain

Distributed Computing Support)

• Virtual Reality and T elevirtuality – A technol-

ogy assessment project.

Pages in this HPSIN space contain also a link

to REFERENCES which offers on-line version

of most recent papers up to the end of ’94.

Some ’95 references are currently linked on

the http://kayak.npac.syr.edu:2005 server in

/W ebT ools/Potpourri.html

• Furmanski, W., and Hawick, K., “T echnology Inte-

gration Service (TIS) for the dual-use of the Rome

Lab / Air Force technologies”, June ’94

http://king.syr.edu:2001

• Furmanski, W., G. Fox, “W ebT ools/W ebWindows”

– experiments with interactive W eb technologies,

currently tested within the CPS600 Course Server at

http://kayak.npac.syr.edu:2005. See /W ebT ools for

overview and recent references (currently collected

in /W ebT ools/Potpourri.html).

• v