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Abstract
Abstraction and modularity underlie all successful hardware and software systems: We build 

complex artifacts by decomposing them into parts that can be understood separately. Rich 
specifications based on formal logic are little used in industry today, but a practical platform for 

working with them could significantly reduce the costs of system implementation and 
evolution. Recently, research in the area has begun to focus on a particularly rich class of 

specifications, which might be called deep specifications. Deep specifications are rich (describing 
complex component behaviors in detail); two-sided (connected to both implementations and 

clients); formal (written in a mathematical notation with clear semantics to support tools such as type 
checkers, analysis and testing tools, automated or machine-assisted provers, and advanced IDEs); 

and live (connected directly to the source code of implementations via machine-checkable proofs or 
property-based random testing).

This talk presents the key features of deep specifications, surveys recent achievements and ongoing 
efforts in the research community (in particular, in an NSF-supported “Expedition" at Penn, 

Princeton, Yale, and MIT on formalizing a rich interconnected collection of deep specifications for 
critical system software components), and argues that the time is ripe for an intensive effort in this 

area, involving both academia and industry and integrating research, education, and community 
building. The ultimate goal is to provide rigorously checked proofs about much larger artifacts than 

are feasible today, based on decomposition of proof effort across components with 
deep specifications.
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