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Main points of this short presentation

● High-level programming languages are desirable in general

● Their robustness is improved by advanced type systems

● There are ways of making them execute very efficiently

(as fast as low-level code)
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Compose powerful combinators 



Software Robustness and Type Systems

● High-level languages can accommodate advanced type systems

● Types prevent whole classes of bugs

○ prove properties about program,  need fewer tests

● Dependent types and formal methods

○ still in infancy

○ need lots of research to make practical



Efficient Execution of High-Level Programs

● Naive execution of HL languages is more expensive

(overhead adds up quickly)

● Significant problem – Amdahl's law & end of Moore's law

● Several avenues to allow for efficient execution

○ Define domain-specific sub-languages & compilation backend

○ Use metaprogramming to remove abstractions automatically

○ Design new optimization techniques for HL languages



Domain-specific languages & compilation backend
use special domain-aware compilers
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Futhark

https://futhark-lang.org/

