Cucrilum Vitae

A. Personal Data

Title, Name : Prof. Dr. Cevdet Aykanat

Address : Computer Eng. Dept., Bilkent University, 06800 Ank, Turkey
Phone / Fax : +90 (312) 290 1625/ +90 (312) 266 4047

Email : aykanat@cs.bilkent.edu.tr

URL : http://www.cs.bilkent.edu.tr/~aykanat

B. Academic Degrees

Prof. Computer Engineering — Bilkent University 2001
Assoc. Prof. Computer Engineering — Bilkent University 1995
Asst. Prof. Computer Engineering — Bilkent University 1989
Ph.D. Electrical and Computer Engineering — Ohio Stitesersity 1988
M.S. Electrical Engineering — Middle East Technicaivdnsity 1980
B.S. Electrical Engineering — Middle East Technical Wnsity 1977

C. Brief Employment History

06/01 — present Professor, Computer Engineering Department, Bilk#niversity

07/95 -05/01  Associate Professor, Computer Engineering DepatirBélkent University
01/89 — 06/95  Assistant Professor, Computer Engineering Department, Bilkémiversity
05/87 —09/87  Research Associate, INTEL, Supercomputer Systerisibh, Oregon
05/86 —09/86  Research Associate, INTEL, Supercomputer Systemisibn, Oregon

D. Awards

Science Award, METU Mustafa Parlar Foundation, 2007
Investigator Award, TUBITAK, 1995.

E. Honors, Scholarly and Professional Duties ankdidd@ments

Appointed to the Editorial Board of IEEE Transantmf Parallel and Distributed Systems as an Aaseéiditor,
January 2009—present.

Appointed as a member of IFIP Working Group 10.8r(€rrent Systems) within Technical Committee 10
(Computer Systems Technology), 2004—present.

Appointed as a member of EU-INTAS Council of Sdistist(Computer Science), 20€2008.

Participated in the expert panels of The Reseamn€l of Norway for the research program eVITA-
eScience, Infrastructure, Theory and Applicatidhse 2006.

Co-editor ofLecture Notesin Computer Science 3280 (2004)

Participated in the panels for the evaluation afdemic R&D projects supported by TUBITAK-EEEAG
(Electrical, Electronics & Enformatics Resarch Graonmmittee), 2000—present.

Participated in the evaluation and monitoring ohgniandustrial R&D projects supported by TUBITAK-THB
(Technology Forecasting and Assesment Directora@)0—present.

Organizing committee co-chair of NATO ASI on Pah{Computing on Distributed Memory Multiprocessors,
July 1-12, 1991, Bilkent University, Ankara, Turkey

NATO grant for International Collaboration in Resgg 1989-1991.
FULBRIGHT scholarship during Ph.D. studies in USA83-1986.

METU scholarship during B.S. studies in METU, 1978977.

Program committee chair and member of numerouscentes and symposiums.

Reviewed numerous articles for prestigious joursatsh astEEE Transactions on Parallel and Distributed
Systems, S AM Journal on Scientific Computing, SSAM Review, Journal of Parallel and Distributed
Computing, Information Systems, Data Mining and Knowledge Discovery, |EEE Transactions on Data and
Knowl edge Engineering.



F. Current Positions of Some Former Graduate Staden

Former PhD Students Current Institution of Employment Position

Dr. Umit V. Catalyiirek O_hlo St?ﬂe university., Associate Professor
Biomedical Info. and Elec.& Comp. Eng. Dept

Dr. Bora Ugar CERFACS, Toulouse, France Post-dattesearcher

Dr. B. Barla Cambazoglu Yahoo! Research BarcelSpajn Post-doctoral researcher

Dr. Tahsin M. Kurc Emory University, School of Meitie Assistant Professor

Dr. Veysilsler Middle East Tech. Univ, Dept. of Computer Eng. Associate Professor

Former MS Students

Dr. Ali Dasdan Yahoo Web Search, San Francisco Manager

Dr. Mehmet Koyuturk Case Western Reserve Univerfigpt. of Comp. Sci.  Assistant Professor

Dr. Tevfik Bultan Univ. of California, Santa BarlaaDept. of Comp. Sci.  Associate Professor

Dr. Ali Pinar Lawrence Berkeley National Lab., HR€search Dept. Research Associate

Hakan Berk Microsoft Corp. at Redmond Software/gleging

Ferit Findik Microsoft Corp. at Redmond Softwarsida Eng

G. Current Research Interests

INS

parallel computing, parallel algorithms, combin&bscientific computing, high performance compgtin

graph-theoretic and combinatorial algorithms: teeadopment, analysis and application of discregerithms
for various parallel and distributed applications

data partitioning and mapping: graph- and hypefwaartitioning-based models for load balancing and
communication minimization in decomposing irregudamputational domains

task scheduling and allocation: models, algoritlamg software for adaptive task scheduling in hggmeous
distributed and grid environments

iterative solvers: novel partitioning models, algons and software utilities for development ofgikal iterative
methods for linear-system solutions

distributed database systems: development of datation and partitioning algorithms and softwéoe
efficient parallel query processing in multi-digkstems

Grid computing: development of grid-enabled pertized search engine and grid-enabled machineitggarn
toolkit

Web crawling, categorization, index generation, pmssion, partitioning, PageRank computation arehqu
evaluation: models and software development faciefit parallel web crawling, web categorizatiangeéx
generation; index compression, index partitionpayallel PageRank computation and parallel queajuation

information retrieval: development of models, alfons, and software for efficient query processmgarallel
text retrieval systems

GIS systems: storage and access methods for agggeries in high performance geographic inforomati
systems

data mining: parallel algorithm and software depetent for discovery of frequently-occurring patteim very
large datasets

scientific visualization: development of adaptieenapping models and efficient parallel programsifaect
volume rendering of 3D unstructured data grids

TITUTIONAL AND PROFESSIONAL SERVICES
Director, Summer School (since April 2005)

Member, University Curriculum Committee (since Quep2002)
Member, Departmental ABET Committee (since Oct@i3)



GRANTS

= Efficient Parallel Text Retrieval and Query ProgegsSeptember 2006 — September 2008

= Assignment . Principle Investigator
= Sponsor : TUBITAK, Contract No: 103E069
= Budget :USD 90,000

= SEE-GRID-2: South Eastern European GRid Enablefdasiinucture Development 2,
May 2006-April 2008

= Assignment : Principle Investigator of Bilkent University
= Sponsor : EU-FP6, Specific Support Action, Contract No: D23.
= Budget . 24,000 Euro (Bilkent), 2,000,000 Euro (total)
= EUMEDGRID: Empowering eScience across the Meditemna May 2006- January 2008
= Assignment : Principle Investigator of Bilkent University
= Sponsor : EU-FP6, Specific Support Action, Contract No: 024.
= Budget : 5,000 Euro (Bilkent), 1,646,000 Euro (total)

= SEE-GRID: South Eastern European GRid Enabledadtrficture Development,
MAY 2004-APRIL 2006

= Assignment : Principle Investigator of Bilkent University
= Sponsor : EU-FP6, Specific Support Action, Contract No: 85@.
= Budget . 76,000 Euro (Bilkent), 1,215,000 Euro (total)
» Efficient Parallel Crawling of Web Content, Aprid@4 — March 2006
* Assignment :Principle Investigator
e Sponsor :TUBITAK, Contract No: 103E028
e Budget : USD 50,000
» Task Scheduling Algorithms for PC Clusters, Se@919 March. 2002
e Assignment :Principle Investigator
+ Sponsor :TUBITAK. Contract No: 198E015
e Budget :USD 30,000
» Unstructured Domain Mapping for Distributed Mem@amchitectures, Feb. 1995 — July 1999
e Assignment . Co-ordinator (overall)
» Sponsor : Commission of the European Communities, Contiacti TDC 204
e Budget : 270,000 Euro
» Design and Implementation of a Parallel Direct ioduRendering System, Sep.1995-Aug.1997
» Assignment :Principle Investigator
e Sponsor :TUBITAK, Contract No: EEEAG-160
* Budget :USD 60,000

» Design and Implementation of a Real-Time Realistiage Generation System for Multicomputers, Sed4+99
Aug.1994
e Assignment :Principle Investigator
* Sponsors INTEL SSD 100791-2TUBITAK EEEAG-5
» Budget :USD 150,000 (INTEL), USD 70,000 (TUBITAK)



H. Publication and Citation Statistics

Total number of articles in ISI Journals: 58
Total number of papers in conference proceedings: 60
Total number of citations in ISI (SCI, SSCI) Indexe 330
Total number of citations in Google Scholar > 1000

I. Articles in Refereed (ISI: SCI and SCCI) Journals (JCR-2005: Impact Factor / Cited Half-Life)
Prof. Aykanat has published all of the following pilications (except #28) together with his graduatstudents.
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13.

14.

15.

16.

17.

18.

E. Demir and C. Aykanat, “A Link-Based Storage Subdor Efficient Aggregate Query Processing on
Clustered Road Networks,” Information Systemscepted for publicationil.027 / 8.7)

C. Aykanat, B.B. Cambazoglu and B. Ucar, “Multi4¢Direct K-way Hypergraph Partitioning with Multé
Constraints and Fixed vertices,” Journal of Patahd Distributed Computingvol. 68, pp 609—625, 2008.
(0.900/ 8)

T, Kucukyilmaz, B.B. Cambaztu, C. Aykanat, and F. Can, “Chat Mining: PredigtiUser and Message
Attributes in Computer-Mediated Communication,”’drhation Processing & Managemewol. 44(4), pp.
1448-1466, 20081.192/7.7)

A. Pinar, E.K. Tabak and C. Aykanat, “One-DimensildRartitioning for Heterogeneous Systems: Theaty a
Practice,” _Journal of Parallel and Distributed (ootng vol. 68, pp. 1473-1486, 2008.900 / 8)

E. Demir, C. Aykanat and B. B. Cambazoglu, “ClustgtSpatial Networks for Aggregate Query Processing
Hypergarph Approach,” Information Systemsl. 33(1), pp. 1-17, 2008L.027 / 8.7)

B. Ucar and C. Aykanat, “Revisiting Hypergraph Mtsdier Sparse Matrix Partitioning,” SIAM Reviewol.
49(4), pp. 595-603, 200{7.213 / 10)

B. Ucar and C. Aykanat, “Partitioning Sparse Masi¢or Parallel Preconditioned Iterative Metho®&AM
Journal on Scientific Computingol. 29(4), pp. 1683—1709, 20q7.509 / 8.7)

B.B. Cambazglu and C. Aykanat, “Hypergraph-Partioning-Based Bpping Models for Image-Space-Parallel
Direct Volume Rendering of Unstructured Grids,” EEEransactions on Parallel and Distributed Systemwis
18(1), pp. 3-16, 20071.462/ 6.7)

K. Kaya, B. Ucar and C. Aykanat, “Heuristics fom8duling File-Sharing Tasks on Heterogeneous System
with Distributed Repositories,” Journal of Paralield Distributed Computingol. 67, pp. 271-285, 2007.
(0.900/ 8)

B.B. Cambazglu, E. Karaca, T. Kucukyilmaz, A. Turk and C. AykdriArchitecture of a Grid-Enabled Search
Engine,_Information Processing & Managemei.43, pp. 609-623, 200{..192 / 7.7)

B. Ucar, C. Aykanat, M. Pinar and T. Malas, “Padinage Restoration Using Surrogate Constrainhiglis,”
Journal of Parallel and Distributed Computirgl. 67, pp. 186—204, 200{0.900 / 8)

C. Aykanat, B. B. Cambaghty, F. Findik, and T.M. Kurc, “Adaptive Decompositi and Remapping
Algorithms for Object-Space-Parallel Direct VoluiRendering of Unstructured Grids,” Journal of Patahd
Distributed Computingvol. 67, pp. 77-99, 2006).900 / 8)

B.B. Cambazglu and C. Aykanat, “Performance of Query Processimgementations in Ranking-Based Text
Retrieval Systems Using Inverted indices,” InforimatProcessing & Managementol. 42(4), pp. 875—-898,
2006.(1.192/7.7)

K. Kaya and C. Aykanat, “lterative-Improvement-Bas¢euristics for Adaptive Scheduling of Tasks Stgri
Files on Heterogeneous Master-Slave Environmel&E Transactions on Parallel and Distributed Syste
vol. 17(8), pp. 883—-896, August 20q6.462 / 6.7)

B. Ucar, C. Aykanat, K. Kaya and Nkinci, “Task Assignment in Heterogeneous Systersiirnal of Parallel
and Distributed Comput@) vol. 66(1), pp. 32—46, 200@®.900 / 8)

B.B. Cambazglu, A. Catal and C. Aykanat, “Effect of Invertedriioning Schemes on Performance of Query
Processing in Parallel Text Retrieval Systems, tluierNotes in Computer Scienaml. 4263, pp. 717-725,
2006.(0.402 / 4.4)

T. Kucukyilmaz, B.B. Cambaztu, C. Aykanat and F. Can, “Chat Mining for Gené&eediction,” Lecture
Notes in Computer Scienceol. 4243, pp. 274-283, 2000.402 / 4.4)

M. Koyuturk and C. Aykanat, “Iterative-ImprovemeBésed Declustering Heuristics for Multi-Disk Databs,”
Information Systemsvol. 30, pp. 47—70, 20081.027 / 8.7)
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B. Ucar and C. Aykanat, “Encapsulating Multiple Gommication-Cost Metrics in Partitioning Sparse
Rectangular Matrices for Parallel Matrix-Vector Mplies," SIAM Journal on Scientific Computingol. 25(6),
pp. 1837-1859, 20041.509 / 8.7)

C. Aykanat, A. Pinar, and U.V. Catalyurek, “PermgtiSparse Rectangular Matrices into Block Diagonal
Form," SIAM Journal on Scientific Computingol. 25(6), pp. 1860-1879, 2004.509 / 8.7)

M. Ozdal and C. Aykanat, “Hypergraph Models andokithms for Data-Pattern Based Clustering," Data
Mining and Knowledge Discoveryol. 9, pp. 29-57, 20042.105 / 7.3)

A. Pinar and C. Aykanat, "Fast Optimal Load Balagadhlgorithms for 1D Partitioning," Journal of Phehand
Distributed Computingvol. 64, pp. 974-996, 2004.900 / 8)

B.B. Cambazoglu, A. Turk and C. Aykanat, "Data-Rar&/eb-Crawling Models,” Lecture Notes in Compute
Sciencevol. 3280, pp. 801-809, 2004.402 / 4.4)

B. Ucar and C. Aykanat, "A Message Ordering Prohleifarallel Programs," Lecture Notes in Computer
Sciencevol. 3241, pp. 131-138, 2004.402 / 4.4)

H. Berk, C. Aykanat, and U. Gudukbay, "Direct VokiiRendering of Unstructured Grids," Computers &
Graphics vol. 27(3), pp. 387—406, 200®.641 / 6.1)

B.B. Cambazoglu and C. Aykanat, "Image-Space Raflfect Volume Rendering on a Cluster of PCs,"
Lecture Notes in Computer Scieneel. 2869, pp. 457-464, 2008.402 / 4.4)

B.Ucar and C.Aykanat, "Minimizing Communication €asFine-Grain Partitioning of Sparse Matrices,”
Lecture Notes in Computer Scieneel. 2869, pp. 926-933, 2008.402 / 4.4)

B. Abali, C. Stunkel, J. Herring, M. Banikazemi, Panda, and C. Aykanat, “Adaptive routing on thevNe
Switch Chip for IBM SP Systems," Journal of Patadled Distributed Computingol. 61(9), pp. 1148-1179,
2001.(0.900/ 8)

H. Kutluca, T.M. Kurg, and C. Aykanat, "Image-Sp&pecomposition Algorithms for Sort-First Parallel
Volume Rendering of Unstructured Grids," Journabapercomputingvol. 15, pp. 51-93, 200(D.482 / 4.8)
U.V. Catalyirek and C. Aykanat, "Hypergraph-Paotithng-Based Decomposition for Parallel Sparse-Matri
Vector Multiplication," IEEE Transactions on Paehlind Distributed Systemsol. 10, pp. 673—693, 1999.
(1.462/6.7)

C. Aykanat, T. Bultan and |. Haritaoglu, "A Fastudal-Network Algorithm for VLSI Cell Placement,” Nel
Networks vol. 11, pp. 1671-1684, 1998.665 / 7.7)

T.M. Kurc, C. Aykanat and B. Ozguc, "Object-Spaeedtel Polygon Rendering on Hypercubes," Complers
Graphics vol. 22(4), pp. 487-503, 1998.641/ 6.1)

A. Dasdan and C. Aykanat, "Two Novel Multiway QiitcPartitioning Algorithms Using Relaxed Locking,"
IEEE Transactions on Computer-Aided Design of Iraggd Circuits and System#ol. 16, pp. 169-178, 1997.
(1.000/ 7.7)

T.M. Kurc, C. Aykanat and B. Ozguc, "A ComparisdrSpatial Subdivision Algorithms for Sort-First
Rendering," Lecture Notes in Computer Scienod. 1225, pp. 137-146, 1990.402 / 4.4)

T.M. Kurc, C. Aykanat and B.Ozguc, "A Parallel SmhIConjugate-Gradient Algorithm for the SolutioraBé
of Gathering Radiosity," Visual Computerol. 13, pp.1-9, 19970.667 / 7.3)

A. Pinar and C. Aykanat, "An Effective Model to Dequose Linear Programs for Parallel Solution,” Leztu
Notes in Computer Scienceol. 1184, pp. 592-601, 1997.

C. Aykanat, T.K. Capin and B. Ozguc, "A Parallebghessive Radiosity Algorithm Based on Patch Data
Circulation," Computers & Graphicsol. 20(2), pp. 307-324, 1996.

U.V. Catalyurek and C. Aykanat, "Decomposing Irlegy Sparse Matrices for Parallel Matrix-Vector
Multiplication," Lecture Notes in Computer Scienwel. 1117, pp. 75-86, 1996.

T.M. Kurc, C. Aykanat and B. Ozguc, "Active Pixekekyjing on Hypercube Multicomputers,” Lecture Nates
Computer Sciengerol. 1067, pp. 319-326, 1996.

N. Guven and C. Aykanat, "Dependency-Based Algorilior Vector Processing of Sparse Matrix
Forward/Backward Substitutions: Discussion," IEB@Gactions on Power Systenasl. 11(1), p. 205, 1996.
E. Tanin, T.M. Kurc, C. Aykanat and B. Ozguc, "Deygmosing Linear Programs for Parallel Solution," tuee
Notes in Computer Scienceol. 1041, pp. 473-482, 1996.

E. Tanin, T.M. Kurc, C. Aykanat and B. Ozguc, "Caripon of Two Image-Space Subdivision Algorithms fo
Parallel Direct Volume Rendering on Distributed MagnMulticomputers,” Lecture Notes in Computer
Sciencevol. 1041, pp. 503-512, 1996.
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. C. Aykanat and A. Dervis, "Efficient Fast Hartleyahsform Algorithms for Hypercube-Connected
Multicomputers,” IEEE Transactions on Parallel &istributed Systemssol. 6(6), pp. 561-577, 1995.

C. Aykanat, O. Ozgu and N. Guven, "Algorithms fdfidgent Vectorization of Repeated Sparse Powete3ys
Network Computations,” IEEE Transactions on Powest&ns vol. 10(1), pp. 448—-456, 1995.

C. Aykanat and |. Haritaoglu, "An Efficient Meareld Annealing Formulation for Mapping Unstructured
Domains to Hypercubes," Lecture Notes in Computéerige vol. 980, pp. 115-120, 1995.

T. Bultan and C. Aykanat, "Circuit Partitioning dgiMean Field Annealing," Neurocomputingl. 8, pp.171—
194, 1995.

C. Aykanat, V. Isler and B. Ozguc, "Efficient PdeaSpatial Subdivision Algorithm for Object-BasBdrallel
Ray Tracing," Computer-Aided Desigvol. 26(12), pp. 883-890, 1994.

M. Aktihanoglu, B. Ozguc, and C. Aykanat, "MARS:TAdol Based Modeling, Animation and Parallel
Rendering System," Visual Computgol. 11(1), pp. 1-14, 1994.

C. Aykanat and A. Dervis, "Efficient Overlapped FAIgorithms for Hypercube-Connected Multicomputérs,
Parallel Algorithms and Applicationsol. 4, pp. 91-110, 1994.

I. Haritaoglu and C. Aykanat, "An Efficient Mappitguristic for Mesh-Connected Architectures Based o
Mean Field Annealing," Lecture Notes in Computeie8ce vol. 854, pp. 820-831, 1994.

B. Abali and C. Aykanat, "Routing Algorithms for MBSP1," Lecture Notes in Computer Scignedl. 853, pp.
161-175, 1994.

I. Haritaoglu and C. Aykanat, "A Global Routing Hiistic for FPGAs Based on Mean Field Annealing,"
Lecture Notes in Computer Scieneel. 849, pp. 45-56, 1994.

T. Bultan and C. Aykanat, "A New Mapping HeuridgBased on Mean Field Annealing," Journal of Paraliel
Distributed Computingvol. 16(4), pp. 292—-305, 1992.

C. Aykanat and F. Ozguner, "A Fault-Tolerant Hexag®ystolic Array," Information Processing Lettersl.
42(4), pp. 187-196, 1992.

C. Aykanat, T.M. Kurc, and F. Ercal, "Parallelizatiof Lee's Routing Algorithm on a Hypercube
Multicomputer,”_Lecture Notes in Computer Scienga. 487, pp. 244-253, 1991.

C. Aykanat, F. Ozguner and D. Scott, "Vectorizatiod Parallelization of the Conjugate Gradient Allfpon on
Hypercube-Connected Vector Processars," Micropsitgsand Microprogrammingol. 29(2), pp. 67-82,
1990.

F. Ozguner and C. Aykanat, "A Reconfiguration Algan for Fault Tolerance in a Hypercube Multiproeas"
Information Processing Lettengol. 29(5), pp. 247-54, 1988.

C. Aykanat, F. Ozguner, F. Ercal and P. Sadayapitanative Algorithms for Solution of Large Sparse
Systems of Linear Equations on Hypercubes," IEEEh3actions on Computerl. 37(12), pp. 1554-568,
1988.




J. Scientific Leadership in Research Projects sincE997

1.

2.

“Efficient Parallel Text Retrieval and Query Prosieg,” TUBITAK™ EEEAG, Project no: 106E069, Principal
Investigator, September 2006 — August 2008, 90L0BD.

“SEE-GRID-2 South Eastern European Grid-enablefitadtructure Development 27, EU FP6, Specific
Support Action, Contract no: 031775. Principaldstigator of Bilkent University (Third Party), Septber
2006 — April 2008, 24.000 Euro (Bilkent's budget).

“New Information Society Technologies Turkey IST+Key,” TUBITAK EEEAG, Project no: 105E065,
Investigator (Grid Computing Group), 25.000 USDcBmber 2005 — November 2008.

“SEE-GRID South Eastern European Grid-enabled &trincture Development”, EU FP6, Specific Support
Action, Contract no: 002356. Principal InvestigaibBilkent University (Third Party), May 2004Agpril
2006, 76,000 Euro (Bilkent's budget).

“Efficient Parallel Crawling of Web Content”, TUBAK EEEAG, Project no: 103E028, Principal Investima
April 2004 — March 2006, 40.000 USD.

“Task Scheduling Algorithms for PC Clusters”, TUB\K EEEAG, Project no: 198E015, Principal
Investigator, September 1999 — March 2002, USDD,0

“Unstructured Domain Mapping for Distributed Memdkychitectures”, Commission of the European
Communities, Contract No: ITDC 204, Co-ordinatagbRuary 1995 — August 1997, 235,000 ECU.

“Design and Implementation of a Parallel Direct Mok Rendering System”, TUBAK EEEAG, Project no:
EEEAG-160, Principal Investigator, September 19%8arch 1998, USD 60,000.

K. Software packages developed

1.

2.

3.

B. Ucar and C. Aykanat, “A Library for Parallel $pa Matrix-Vector Multiplication,” Technical RepoBU-
CE-05-02, Bilkent University, Computer Engineerlbgpartment, 2005.

B. B. Cambazoglu and C. Aykanat, “Harbinger MacHiearning Toolkit Manual,” Technical Report BU-CE-
05-02, Bilkent University, Computer Engineering @ement, 2005.

U.V. Catalyurek and C. Aykanat, PaToH: “A Multildwypergraph Partitioning Tool for Hypergraphs,”
Technical Report. BU-CE-99-05, Computer Engineebegartment, Bilkent University, (Vrs1.0) 1999, §Vr
3.0) 2001.

" TUBITAK: The Scientific and Technological Research Geilof Turkey



