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Experience

Research Experience

1998-00: Research Associate, Arctic Region Supercomputer Center,
University of Alaska, Fairbanks, AK.
Research Interest: analysis and development of matrix decom-
position algorithms, for high-performance architectures, which
utilize plane rotations. And analysis and development of fast
Boolean matrix-real vector product based algorithms.

1993-94: Special Project Associate, Mayo Foundation, Rochester,
MN, directed by Dr. Yiming Yang (yiming@cs.cmu.edu).
Research Interest: implementation of least squares solvers us-
ing iterative sparse SVD for text retrieval and indexing.

1990-93: HPC graduate fellow of the Army High Performance Com-
puting Research Center, directed by Dr. Haesun Park.
Research Interest: analysis and development of matrix decom-
position algorithms which utilize plane rotations. Algorithms
were implemented on scalar, vector, and parallel architectures.

1989-90: Research Assistant, University of Minnesota, Computer
Science Department, directed by Dr. Haesun Park.

Research Interest: analysis and development of matrix decom-
position algorithms which utilize plane rotations. Algorithms
were implemented on scalar, vector, and parallel architectures.

1987: Econometric Research Programmer, O’Connor and Associates,
Chicago (a private securities trading partnership).

Research Interest: implementation of econometric modeling
and analysis algorithms.

1986: Assistant Scientist, Argonne National Laboratory, Mathemat-
ics and Computer Science Division and Advanced Computing
Research Facility, directed by Dr. Jack Dongarra (dongarrajjQornl.gov).
Research Interest: LINPACK supercomputer benchmarking.

1985: Collaborator, Los Alamos National Laboratory, Theoretical
Division, Computational Mathematics and Modeling Group (T-
7), directed by Dr. James M. Hyman (jh@lanl.gov).

Research Interest: maintenance and development of numerical
iterative equation solver software library.

1983-84: Staff Member, Los Alamos National Laboratory, Chem-
istry Division, Physical Chemistry and Photochemistry Groups
(CHM-2, CHM-4), directed by Dr. James Valentini (jjvl@columbia.edu).
Research Interest: numerical modeling of a Coherent Anti-
Stokes Raman Spectroscopy experiment.
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Teaching Experience

1998-00: Assistant Professor of Computer Science, University of
Alaska, Fairbanks, Mathematical Sciences Department, teaching
the following courses:

CS103: (3X) Introduction to Computer Programming [Pascal]

CS331: (2X) Programming Languages

CS(4/6)11: (Analysis/Complexity) of Algorithms

CS(4/6)51: (Automata and Formal Languages / Theory of Com-
putation)

Math107: Functions for Calculus

1987-90: Teaching Assistant, University of Minnesota, Computer
Science Department, for the following courses:

CSci3001: Perspectives on Computers and Society
CSci3101: A FORTRAN Intro. to Computer Programming
CSci5101: Structure and Programming of Software Systems I
CSci530[1,2]: Numerical Analysis [LII]

1980-81: Student Aide (Team Leader), Northeastern Illinois Uni-
versity, Mathematics Department computer laboratory.

Research Interests

I have interests in the development, analysis, maintenance, support, and appli-
cation of more efficient, accurate, robust, and versatile scalable algorithms
for numerical matrix computations on high-performance architectures.

Detailed research proposals are available upon request.

Programming Environments

I have been implementing numerical algorithms in Fortran, Matlab and S+
on a variety of Unix systems ranging from workstations (Sun) to parallel
vector supercomputers (Cray). I have used Maple and Mathematica
for symbolic analyses. I have performed utility development with awk,
perl, csh scripts, Make and HTML. I am seeking further algorithm de-
velopment and implementation experience with, but not limited to, For-
tran90/95, HPF, and MPI, with attention to IEEE754 considerations,
the BLAS and LAPACK and its derivatives. I have been using TPW1.5
to teach Pascal on an NT OS. I have limited experience maintaining C
and C++ applications. I have extensive experience using LaTeX for aca-
demic publication. Legacy languages I have studied and utilized include
APL, PL/I, Basic, and several assemblers.
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Professional activities

President (1991-1992), Computer Science Graduate Student Assn., University
of Minnesota.

Society for Industrial and Applied Mathematics, including SIG for Super-
computing.
Association for Computing Machinery.

Computing Professionals for Social Responsibility.

Honors

Graduate Program Committee Fellowship Award for research publication.

Avocations

Performing on violin and mandolin in folk and classical music ensembles. Sci-
ence fiction fandom. Sports: downhill skiing and other mountain related
activities, Ultimate (Frisbee), table tennis.

Publications
Papers in Refereed Books

“Fast Computation of Eigenvalue Decompositions on Vector Architec-
tures.” A. A. Anda and Haesun Park; Advances in Optimization and
Parallel Computing, P. M. Pardalos, Editor, North-Holland, Spring,
1992, pp. 26-41. Also Preprint 92-017, Army High Performance
Computing Research Center, October, 1991.

Papers in Refereed Journals

“Self-Scaling Fast Rotations for Stiff and Equality-Constrained Least
Squares Problems.” Andrew A. Anda and Haesun Park; Linear Al-
gebra and Its Applications, Volume 234, Feb., 1996, pp. 137-162.

“Fast Plane Rotation Algorithms with Dynamic Scaling.” A. A. Anda
and Haesun Park; STAM J. Matriz Anal. and Appl., Vol. 15(1), Jan.,
1994. pp. 162-174. Also Preprint 90-41, Army High Performance
Computing Research Center, December 1990.

“A Method for the Deconvolution of Incompletely Resolved CARS Spec-
tra in Chemical Dynamics Experiments.” Anda, A. A., Phillips, D. L.
and Valentini, J. J.; Journal of Chemical Physics, Vol 85, No.4, Au-
gust 15, 1986; pp. 1719-25.
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Papers in Refereed Conference Proceedings

“TREC-3 Retrieval Evaluation using Expert Network.” Yiming Yang,
Christopher G. Chute, Geoffrey E. Atkin, and Andrew Anda; The
Third Text Retrieval Conference (TREC-3), D. K Harmon, Editor,
1995, pp. 299-304.

“Fast QR Decomposition for Weighted Least Squares Problems.” A. A.
Anda and Haesun Park; Proceedings of the Sixth SIAM Conference
on Parallel Processing for Scientific Computing, 1993, pp. 399-404.
Also, Preprint 93-002, Army High Performance Computing Research
Center, January, 1993.

Preprints (only)

“Self-Scaling Fast Rotations for Stiff Least Squares Problems.” Andrew
A. Anda and Haesun Park; Preprint 93-092, Army High Performance
Computing Research Center, 1993.

Conference Presentations

“Self-Scaling Fast Plane Rotation Algorithms.” Andrew A. Anda; invited
presentation as finalist for the Hans Lewy Postdoctoral Fellowship at
the Lawrence Berkeley National Laboratory, August 1996.

“Fast QR Decomposition for Weighted Least Squares Problems.” A. A.
Anda and Haesun Park; Presented at the Sixth STAM Conference on
Parallel Processing for Scientific Computing, March 1993.

“Efficient Algorithms for the Hermitian Eigenvalue Decomposition on
Parallel Architectures.” Andrew A. Anda, Haesun Park, and Vjeran
Hari; co-authored invited presentation by Haesun Park for the Min-
isymposium, New Results on Jacobi Methods, at the Fourth STAM
Conference on Applied Linear Algebra, September 1991.

“Fast Plane Rotation Algorithms with Dynamic Scaling on Vector Su-
percomputers.” Andrew A. Anda and Haesun Park; presented at the
Fifth STAM Conference on Parallel Processing for Scientific Comput-
ing, March 1991.

“Fast Plane Rotation Algorithms with Dynamic Scaling.” Andrew A.
Anda and Haesun Park; co-authored presentation by Haesun Park at
the Second SIAM Conference on Linear Algebra in Signals, Systems
and Control, November 1990.

“Jacobi Algorithms for Non-symmetric Eigenvalue Problems on a CRAY-
2.” Andrew A. Anda and Haesun Park; presented at the Fourth STAM
Conference on Parallel Processing for Scientific Computing, Decem-
ber 1989.
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Statement of Research Goals

Plane rotations have proven to be more robust and accurate than the currently
more popular Householder and modified-Gram-Schmidt based one and
two sided orthogonal transformation algorithms. I would like to facilitate
the utilization of rotations by providing a viable alternative to the other
orthogonalization algorithms through enhanced ease of use and augmented
efficiency.

I propose to develop the self-scaling fast plane rotation algorithms I intro-
duced in my Ph.D. dissertation and preceding publications towards the
establishment of a set of related subroutines. The ACM TOMS journal
would be an appropriate target for publication. A primary target to-
wards this end will be development of a test suite to insure correctness
and portability. The subroutines should parallel as closely as possible
the calling sequences, documentation standards and style of established
standard related subroutines, e.g., those in the BLAS. The integration of
the new subroutines into the BLAS based LAPACK and its derived vari-
ants such as the PBLAS and SCALAPACK would be a further extension
of this software engineering effort. Related research topics would be the
extension of the rotation technology into the complex range and domain
(functions omitted from the BLAS), coping with and without IEEE754
floating point standard conformant architectures, using the same subrou-
tines for both circular and hyperbolic plane rotations, and efficiency issues
on superscalar, vector, and parallel architectures. The extension of these
algorithms into the area of sparse matrix computations is also possible.
Noteworthy efficiency goals include the reduction of bandwidth and of
floating point pipeline bubbles (often due to such relatively high latency
operations as division on some architectures), and the enhancement of
data locality and of resource reuse.

I propose to develop algorithms for the fast performance of Boolean matrix-
real vector products. These products arise in numerous contexts. In
many of these contexts, the Boolean matrix is invariant or changed only
slightly for a sequence of products. In this case, reordering should prove
beneficial. These Boolean matrix-real vector products can be exploited
in performing both dense and sparse matrix-vector products where the
matrix is over a relatively small set [O(n)] of integer or real values. In
this case the more general matrix-vector product can be decomposed into
a linear combination of Boolean matrix-real vector products. Because the
optimal ordering problem is essentially a TSP problem, finding efficient
nearly optimal approximations will be challenging.

Another topic I propose is to generalize the dynamic programming solution of
the matrix-chain ordering problem to admit and exploit specific matrix
and algorithm attributes. E.g., if a matrix is Toeplitz, or triangular, more
efficient algorithms can be exploited, thereby potentially influencing the
optimal associativity graph.
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Statement of Teaching Goals
Teaching Philosophy

A teacher competes with significant obligations and distractions for a stu-
dent’s time and attention. For this reason, enthusiasm can act as the
most important quality a teacher can exhibit to “sell” the information
being taught to the students. Effectively contagious, enthusiasm thus
becomes a potent motivator. However, I am not advocating entertain-
ing the student, but rather engaging the student. An effective teaching-
learning relationship requires an active dialogue between teacher and
student (and the student with computer) both actively in lecture and
lab, and passively through exercises and exams. In the classroom, a
teacher must take notice of, and react appropriately, when the students
appear “snowed” with “glazed eyes,” or conversely demonstrate appre-
hension. Learning styles differ among students, so the course material
should be presented with a corresponding diversity. Students should
be guided to and encouraged to use novel or standard facilitating tech-
nologies and information resources, such as symbolic algebra packages,
graphics packages, program development tools and utilities, established
subprogram libraries, the internet, and the WWW. Finally, advanced
students should be exposed to research opportunities, both with fac-
ulty and with external internships at industrial or scientific venues. At
all levels, the students must be exposed to and held accountable to the
ethical standards of the discipline and profession.

Teaching Qualifications

As a specialist in the computer science sub-discipline of numerical com-
putation with a focus in matrix computations, I am most qualified to
teach courses broadly in areas which have significant numerical (i.e.
floating point) content. The numerical computation curriculum serves
as not only a core sub-discipline within the discipline of computer sci-
ence, but also as an important and fundamental adjunct to the allied
disciplines of applied mathematics, engineering and the natural and
social sciences. A service course to other departments in some as-
pects of numerical computation may require a different content from a
similar course targeted at computer science majors and minors, based
on expectations of the background that one may reasonably expect
a representative student to possess. Other courses in the standard
curriculum I would be able to teach with insight would be introduc-
tions to: programming (especially Fortran and its current high perfor-
mance variants); a survey of computer science discipline; assembly lan-
guage; computer architecture; data structures; discrete mathematics;
(automata) theory of computation; algorithms; and social and ethical
computing issues. I would also be able to teach lower level courses in
math and applied math (especially linear algebra).
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Ph.D. Dissertation Abstract

A suite of self-scaling fast circular plane rotation algorithms is developed which
obviates the monitoring and periodic rescaling necessitated by the stan-
dard set of fast plane rotation algorithms. Self-Scaling fast rotations
dynamically preserve the normed scaling of the diagonal factor matrix
whereas standard fast rotations exhibit divergent scaling. Variations on
standard fast rotation matrices are developed and algorithms which im-
plement them are offered. Self-Scaling fast rotations are shown to be es-
sentially as accurate as slow rotations and at least as efficient as standard
fast rotations. Computational experimental results utilizing the Cray-2
illustrate the effectively stable scaling exhibited by self-scaling fast rota-
tions. Jacobi-class algorithms with one-sided alterations are developed for
the algebraic eigenvalue decomposition using self-scaling fast plane rota-
tions and one-sided modifications. The new algorithms are shown to be
both accurate and efficient on both vector and parallel architectures. The
utility is described of applying fast plane rotations towards the rank-one
update and downdate of least squares factorizations. The equivalence is il-
luminated of LINPACK, hyperbolic rotation, and fast negatively weighted
plane rotation downdating. Algorithms are presented which apply self-
scaling fast plane rotations to the QR factorization for stiff least squares
problems. Both fast and standard Givens rotation-based algorithms are
shown to produce accurate results regardless of row sorting even with
extremely heavily row weighted matrices. Such matrices emanate, e.g.,
from equality constrained least squares problems solved via the weighting
method. The necessity of column sorting is emphasized. Numerical tests
expose the Householder QR factorization algorithm to be sensitive to row
sorting and it yields less accurate results for greater weights. Addition-
ally, the modified Gram-Schmidt algorithm is shown to be sensitive to row
sorting to a notably significant but lesser degree. Self-Scaling fast plane
rotation algorithms, having competitive computational complexities, must
therefore be the method of choice for the QR factorization of stiff matri-
ces. Timing results on the Cray 2, [XY]M/P, and C90, of rotations both
in and out of a matrix factorization context are presented. Architectural
features that can best exploit the advantageous features of the new fast
rotations are subsequently discussed.
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