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Software Hardware

Transparent compilers, portable and 
vendor-specific parallel programming 
models, standard compilers:
• Significant promise in terms of code 

portability (except vendor-specific 
models) and performance 
programming facilitation

• No hardware optimisations
• Explicit accelerated code needed, 

potentially with a different paradigm 
than the rest of the code (except 
transparent compilers)

• Lack of the bigger picture
• Limited language support
• Limited automatic hardware selection 

/ automatic accelerated code 
selection

High-level synthesis:
• Takes hardware optimisations into account
• Assuming that custom hardware must be 

generated for an entire code
• Lack of the bigger picture
• Hardware-like thinking required
• Limited language support

Software-hardware co-design frameworks 
and modular compilers:
• The best of both worlds: effortless 

programming, the potential for 
optimising both software and 
hardware, better scalability across 
languages

• Lack of the bigger picture
• Limited automatic hardware selection 

/ automatic accelerated code 
selection

Bibliography: See references made 

in section 4 of the Adaptyst 

introductory paper on arXiv.

Related work: software-hardware co-design 
grouped by the customisation target

Adaptyst will bridge the 

gaps here!
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Related work: design space exploration

• In terms of design space exploration, a 
variety of methods have been 
investigated before [1, 2, 3, 4, 5, 6, 7, 8, 9] 
with a high applicability potential for the 
project.

• However, the work there has limitations in 
terms of supported workflows, hardware, 
and/or optimisations, for example:

• high-level synthesis only

• dataflow programs only

• approximate computing only

• CPU-FPGA or CPU-GPU systems only

• hardware architecture design only

• software-side or software-to-hardware mapping 
optimisations only
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