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Perspective from 20 years at MSR

• Solid progress in the use of specifications, automated 
solvers/analyzers and interactive proof assistants

• The complexity of both specifications and the systems we can reason 
about has increased substantially

• More to be done to achieve specification-based software engineering



Specification-based Software Engineering

• Deliver verified and efficient components into existing systems
• CompCert (C compiler)

• EverCrypt (Cryptographic algorithms)

• EverParse (binary parsers)

• …

• What’s different?
• Specification is a major and important artifact

• Specification-based languages for proof and performance

• Automation and interaction: predictability, stability, transparency of tools



Formal Specification: When?

• Critical components

• Widely used components

• Standardized interfaces (standardization)

• Multiple competing implementations

• New domains (e.g., smart contracts, network verification)



Specification-based programming languages

If we want verified code at scale, we need languages that are designed to 
enable productive verification and produce efficient code:

• F* (https://www.fstar-lang.org/) powers up the F# (mostly) functional 
language with a dependent type system deeply integrated with SMT

• Ivy (https://github.com/Microsoft/ivy) guides the designer to structure 
their systems so that verification tasks are reduced to decidable fragments 
of first-order logic

• Lean (https://github.com/leanprover/) is a pure functional language and 
proof assistant, with the goal of high automation

Long-term investment required

https://www.fstar-lang.org/
https://github.com/Microsoft/ivy
https://github.com/leanprover/
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A journey in time
















