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Abstract

This paper presents a new metaprogramming library, CL ARRAY, that offers multiplatform and
generic multidimensional data containers for C++ specifically adapted for parallel programming.
The CL ARRAY containers are built around a new formalism for representing the multidimensional
nature of data as well as the semantics of multidimensional pointers and contiguous data structures.
We also present OCL ARRAY VIEW, a concept based on metaprogrammed enveloped objects
that supports multidimensional transformations and multidimensional iterators designed to simplify
and formalize the interfacing process between OpenCL APIs, standard template library (STL)
algorithms and CL ARRAY containers. Our results demonstrate improved performance and energy
savings over the three most popular container libraries available to the developer community for
use in the context of multi-linear algebraic applications.
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1. Introduction

Open Computing Language (OpenCL) has been proposed as an open standard by the Khro-
nos Group [1, 2, 3, 4, 5, 6, 7, 8]. This language is known for heterogeneous parallel system pro-
gramming, including applicability to a large variety of potential parallel CPU, GPU and DSP
devices[9, 10, 11, 12, 13]. The expected objective of a unified model for parallel programming places5

OpenCL at the interface of two major parallel programming paradigms : CPUs and GPUs.
OpenCL provides two types of programs [14]. The first type is a typically sequential program co-
ordinator called the Host program, which involves the Host processor (CPU). The Host program
is essentially composed of OpenCL function calls (APIs). The second type includes one or more
program Kernel functions that are typically parallel and written in a language with a C subset of10

parallel static semantics for the 1.1, 1.2 and 2.0 releases [1, 2, 3] or with a subset of both C and
C++14 parallel static semantics for the newly forecasted C++14 OpenCL standards (2.1 and 2.2
releases) [4, 5, 6, 7, 8]. The C kernel functions allow for two types of arguments : a scalar operand
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