
Logical Foundations for Shared-Memory Concurrency 

In concurrent programming 
processes cooperate by 
communicating and sharing 
information. 

Developing concurrent programs is
hard, as it is difficult to guarantee
proper behavior (race-freedom,
proper usage of resources,
termination).

Our goal is to devise type based 
techniques and tools for ensuring 
safety of shared memory 
concurrency.

We seek adequate, simpler and 
more expressive type abstractions to 
statically check shared memory 
programs.

Recently, Caires et al. established a  
new correspondence between 
linear logic and session types.

Linear logic is a refinement of 
classical logic particularly suitable 
for reasoning about resources and 
non-interference. 

The correspondence sets up a firm 
foundation for message passing 
concurrency, using session-types.  

We will extend the correspondence 
to deal with non-determinism and 
shared state (building on prior work 
– ESOP’17).

To empower software developers 
with new methods for concurrent 
programming by advancing theory 
and practice. 

● to establish a logical based  
framework for shared memory 
concurrency, by developing: 
○ an expressive language; 
○ a type discipline to structure 

memory accesses;
○ a firm foundation on linear logic.

● to expand current tools for 
concurrent programming
○ PLs with session types: Java, 

Go, Rust, etc. 
○ Scribble: language for describing 

multi-party protocols. 
○ Links: functional language for the 

web.
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