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CXL Bridge Controllers Automated Synthesis of
o Approach: Non-intrusively interoperate local (host-specific) CXL Bridge Contr’()"er SyntheSiS

protocols with CXL.mem global protocol

o0 Problem: Semantic gap between host protocols
(requests/responses) and CXL specifications

o Solution: A new CXL Bridge abstraction

o Key Ideas: an “interface” controller

e translate and propagate coherence transactions between protocols
e dedicated controller with new state machine built from protocol specs

o Approach: Universal methodology to construct CXL bridges

o Problem: Complexity of protocol compounding (multiplicative
#states/#transitions), need to evolve fast with new specs

o Solution: Specification-driven synthesis of CXL Bridge

o Key ldeas:

e Input machine readable specifications of both protocols at the interface
® Derive bridge state machines from the protocol IRs
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® “What happens when concurrent threads access coherence controllers in Gems (SLICC DSL)

the same memory with different memory models? o Problem: state space explosion (OOM)
e.g., TSO & ARM” o Solution: compositional system models
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