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New HPC Paradigm for Object Oriented
Languages

Dmitri Goloubentsev

MatLogica library introduces a new practical programming paradigm for parallel computing
with optional Automatic Adjoint Differentiation that brings leaps in performance for repetitive
calculations. Examples of such problems include Monte-Carlo simulations, historical analysis,
computation of sensitivities, FD grid pricing models, model calibrations and curve fitting.

This library uses simple to integrate Operator Overloading technique that keeps required
code changes to minimum achieving fast integration and keeping code maintainable. Per-
formance improvements are achieved by on-the-fly compilation of user valuations into CPU
binary instructions. It works by executing a user program for one instance of data to extract
the performed mathematical expressions. It then builds highly optimized versions of forward
(replicating user valuations) and adjoint(AAD) kernels to process multiple samples in paral-
lel. We demonstrate how MatLogica library works, in simple terms, and provide an idea of
integration complexity using our recent use cases of large open source-projects QuantLib and
ORE.
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