
Abstract
We augmented the GraphIt compiler that is a 
domain-specific language (DSL) for graph 
applications to achieve portability by decoupling 
the architecture independent algorithm from the 
architecture-specific schedules. We demonstrated 
that high performance can be achieved on four 
different platforms: CPUs, GPUs, the Swarm 
hardware accelerator, and Hammerblade.
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Introduction

- Graph applications are everywhere, but 
achieving performance, programmability, and 
portability is very challenging

- GraphIt:  a domain specific language (DSL) for  
graph applications. GraphIt decouples 
algorithms (what to compute) and schedules 
(how to compute)

- But, with GraphIt, hard to achieve portability

Methodology Results
- UGF pvodies up to 87x speedup over user-
supplied baseline code

- Right Domain Specific Abstractions and Compilers are a 
powerful way for programming and optimizing upcoming 
accelerators Domain Specific Intermediate

- Representations allow decoupling hardware dependent and 
independent optimizations allowing maximum reuse!

- UGC is available open source at - https://graphit-lang.org

Acknowledgements

Conclusion

- This work was partially supported by Air Force Research Laboratory 
(AFRL) and Defense Advanced Research Projects Agency (DARPA); 
DARPA SDH; NSF grants; DOE Early Career Award; a Sony research 
grant; and the DARPA/SRC JUMP ADA Center. 

- The Graph Intermediate Representation (GraphIR) decouples the 
hardware-independent part of the compiler from the hardware-
dependent Graph Virtual Machines (GraphVMs). 
o This reduces the amount of effort needed to develop a new 

backend (GraphVM)
o Currently four platforms (CPU, GPU, Swarm, HammerBlade) are 

supported
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