Future Directions for Fortran

More than any other programming language, Fortran is designed to facilitate the creation of technical computations that provide exceptional levels of performance. Key sectors, such as weather prognosis, rely heavily on Fortran-based applications for their products and services. At many HPC centers, Fortran code is responsible for the majority of execution cycles. In the scientific and technical computing sectors, new code continues to be created in Fortran.   Therefore highest-quality support for Fortran remains a key requirement for the majority of HPC Centers.  Yet Fortran does not enjoy the broad community support that is today driving progress in C++ and its ecosystem, in particular.

Computer Scientists generally consider Fortran to be an outmoded programming language, despite the many enhancements to its specification over the past three decades, and it is seldom taught in Computer Science departments.  Partly as a result of this, there is relatively little effort to explore potential extensions, develop support tools or innovate with respect to its deployment.  
 
One topic of current interest to the HPC community is what extensions to Fortran would enable more standard utilization of GPUs. C++ is already introducing extensions, new features to allow applications to access the GPU without Pragmas. Fortran’s DO CONCURRENT provides semantics that permit higher levels of optimization and could potentially form the basis of similar support in Fortran.

Whereas other vendors rely on open source efforts (gnu or LLVM-based) or have announced that they plan to do so, HPE continues to invest in its proprietary compiler for Fortran, part of the HPE Cray Programming Environment (CPE).  Well known for its quality, its Fortran CCE compiler implements the full language standard and has been extended to support the OpenMP and OpenACC specifications for parallel programming.  HPE is also represented on the Fortran standards committee.

The purpose of this BOF is to invite an open discussion on the status of Fortran and its future prospects.  Depending on the outcome, it may lead to additional community activities and/or influence HPE’s future strategies for supporting this programming language. We anticipate a 90-minute BOF session with a program consisting of solicited presentations from HPE and from 3-4 customers, followed by a general discussion on the state of the art in Fortran, on gaps or future needs that have been identified and how we might address them, as well as any other relevant topics raised by the audience.


There are many topics that are worthy of discussion and we expect this to be a lively session.  Among the many potential areas that might be of interest to the audience are the following: 

· Should more be done with Fortran’s co-array features? 
· Can Fortran be directly integrated with ML?  
· Do we need higher-level Fortran libraries?   
· How can Fortran be modified to improve the productivity of application developers? 
· Is there sufficient training in Fortran? If not, how could we improve that?
· How aware are developers of object-oriented and other modern programming capabilities in modern Fortran?
· How and where should HPE invest in support for Fortran?
· Are there emerging needs that we need to address as a community?
· What role can HPE play to ensure the viability of Fortran in future?

We note too that the ISO/WG5 Fortran meeting that is intended to decide upon the feature set for F202Y will take place in the month following CUG, so that this discussion might be able to exert some influence on that important event.


