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Intel’s Description LanguageCross-layer Deadlocks
Application layer

Message types
Behavior of cores

Network layer
Routing function
Virtual channels

Link layer
Creditbased flows
Message counting

Multicore Communication Fabrics
Moore’s law: integration capabilities are still growing fast
Limited power budget prevents increase of clock speed 
More performance thanks to more cores
Multi-core communication architectures
are key for both performance and correctness
are complex and large systems
formal methods required for design and verification

Entire System

Model-based
All facets of fabric in 
one model

Formal
Accurate semantics 
for each primitive

Tailored
High expressivity
vs.
Efficient verification

Future WorkResults & Applications
2D Mesh

Request/response message 
dependencies
Masters/slaves in various layouts

Spidergon
Credit-based deadlock 
prevention
Write-invalidate cache
coherency protocol

Formal proof of correctness
Use earlier work on GeNoC to model and verify 
our deadlock detection methodology

Lower levels of abstraction
Translate xMAS to Verilog and formally verify 
absence of deadlocks on the Verilog code

Hierarchical Verification
Use composite objects to structure both the 
model of the communication fabric and its 
verification
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See: http://www.cs.ru.nl/~freekver/

Deadlocks may emerge from deadlock-free layers
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