TrilinosWinsR& D 100 Award

Researchers at Sandia National Laboratories
received a 2004 R& D 100 award for the
development of the Trilinos framework to
facilitate the design, development, integration and
ongoing support of mathematical software
libraries. Every year since 1963, R& D Magazine
has showcased the 100 best ideas in industrial and
technical innovation through the annual awards
program known informally as "the Oscars of
Invention." Trilinosis an object-oriented software
framework that provides numerical solver
functionality for the solution of large-scale,
complex multiphysics engineering and scientific
applications. Figure 2 (next page) shows the
structure of Trilinos, including the major packages
and capabilities that are currently available.

Trilinos has been under development at Sandia for
the past 4 years, and has had a major impact on
Sandia’s modeling and simul ation capabilities
during the past several years by providing uniform
access to accurate, robust and efficient solvers and
tools. It also facilitates more rapid development of
new libraries by providing important core
functionality and software engineering processes
for developers. Trilinos unifies a diverse collection
of librariesthat have been developed at Sandia, as
well astools developed by other researchers.
Trilinos has aso been the development framework
for fundamental algorithmic advancesin nonlinear
solvers and continuation methods, time integration
methods, eigenvalue solvers and multi-level
preconditioners. Trilinos was released externally
for the first time in September 2003 under an
open-source license and has been eagerly adopted
by academia, industry and other laboratories.
Trilinos 4.0 was released in June 2004.
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Figure 1: The 2004 R& D 100 Award identifies Trilinos as one of
the 100 most technologically significant products introduced this
year.



Hello Workd™: Package Temphate to ad

integration of new packages
Wiel site with layout and instrections

TSFCore: Bagic Abstract classes

Abstract Interfaces and Adaptors /—/_TEF Extenzions: Aggregats/composite,
o operatons

TSF Luiliies: Core wtility classes

_Eigansolvers

Time Integration Rhythmas: Planned devslopment

MOX: Collection of nenlinear solvers
LOCA: Libsary of Contmuation Algarithims

Nonlinear Solvers

ML Multelevel precondiboners
Preconditioners /—M-rns: SegregatedBlock Preconditioners
IFPACK: Algebraic preconditioners

- .
Primary Trilinos Packages

1M

Amesos! 00 Interfaces to 3rd party direct
solvers

Linear Solvers

AztecCHD: Preconditioned Krdov Package
hased on Aztec

Komphex: Complex solver via equivalent real
f '

Belos: Mext generation Erylow and block
Erylow solvers

Phiis: Distributed Dense Direct Sobvers

Comimon Services Teuchos: Parameter Lists, BLAS Interfaces,
. etc

Epstrs Core

Ep-etra: Curent Production C++ Library :
Epetra Extensions

Basic Linear Algebra Libraries Tpatra: Mext Generation C++ Liliras

Kokkos: Optmal Kernels Framework

Figure 2. The Trilinos framework provides access to the wide range of solver capabilities shown above.



