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Diffpack is a set of libraries containing building blocks in numerical methods for PDEs. By its design,
Diffpack closes the gap between black-box simulation packages and technical computing
environments using interpreted computer languages. The framework provides a high degree of
modeling flexibility, while still offering the computationally efficiency needed for demanding
simulation problems in science and engineering. Technically speaking, Diffpack is a collection of C++
libraries [1] with classes, functions and utility programs. The numerical functionality is embedded in
an environment of software engineering tools supporting the management of Diffpack development
projects.

Isogeometric Analysis introduced by [2] is a new simulation methodology closing the gap between
Computer Aided Design (CAD) and Finite Element Analysis (FEA) by using the same shape functions
used to describe the geometry of the object to describe the unknown functions. This can, in certain
cases, reduce the complexity of the iterative design-analysis cycle.

Our main motivation is to provide a generic implementation of isogeometric analysis, both for finite
elements (FE) and boundary elements (BE) [3] based on NURBS and T-spline using Bézier extraction
[4] which provides a tool to facilitate the implementation of NURBS and T-spline bases in an existing
FEM code. This contribution focuses on isogeometric analysis finite element methods (NURBS, T-
spline). The long term goal of our work is to provide for industry and academia a flexible
programming environment for the development of isogeometric methods.

We also build a T-spline IGA module within Diffpack, which allows to overcome some of the
difficulties associated with NURBS bases. For T-spline analyses we build the geometries using the
Rhino3D T-spline plugin [5]. We present results, for different spline bases and verify our
implementation by comparison with FEM solutions. We use some of the implementation details
provided in [6,7] for NURBS and T-splines.
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