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Overview

ÅWhat makes compilation for CGRAs different?

ÅWhat CGRA code generation techniques exist?

ÅWhat is not automated?
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CGRA vs VLIW
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CGRA
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VLIW code scheduling

time

cycle 0

cycle 1

cycle 2

cycle 3

cycle 4

cycle 5

4



CGRA code scheduling

time

cycle 0

cycle 1

cycle 2

cycle 3

cycle 4

cycle 5

X
5



Overview

ÅWhat makes compilation for CGRAs different

ÅWhat CGRA code generation techniques exist?

ÅWhat is not automated?

6



CGRA scheduling = graph mapping

data dependence graph modulo routing resource graph

models code
models the whole architecture

at some initiation interval
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Functional Unit MRRG subgraph
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Functional Unit MRRG subgraph
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Functional Unit MRRG subgraph

Å appropriate connections model 
latency

Å internal nodes and edges model 
data passing and additional 
routing freedom

Å more src inputs are possible

Å all variations use same basics

Å adapting the subgraph 
implements differences

Å without requiring changes to 
mapping algorithm itself

Å inherently retargetable
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Register File MRRG subgraph
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- model different delays:- model different delays:

- delay 0 (forwarding)
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Register File MRRG subgraph
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Register File MRRG subgraph
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Register File MRRG subgraph
ω appropriate connections model 

latency

ω edges model non-rotating vs. 
rotating RFs

ω no explicit register allocation 
performed

ω when a dependency is mapped 
onto a net through a RF, the 
value is allocated in the 
corresponding register

ω if not, the value is not allocated 
to a RF
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Muxes & pipelining register MRRG 
subgraphs
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Delayed muxes & bus MRRG 
subgraphs
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CGRA scheduling = graph mapping

data dependence graph modulo routing resource graph

models code
models the whole architecture

at some initiation interval

easily model heterogeneous architectures
inherently retargetable
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parallel data dependence graph

Data dependence graph

Åif-conversion
Åpredication
Åpredicate speculation
Åhyperblock formation
Åinspector-executor loops

Åbut limited
- single loop exit
- not too many predicates
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sequential C code
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CGRA scheduling = graph mapping

data dependence graph modulo routing resource graph

models code
models the whole architecture

at some initiation interval

minimal initiation interval depends on
- length of recurrence cycle: 2
- number of resources: 8/8 = 1

maximum utilization =  1/2
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Generate ILP

Åloop unrolling
Åloop fusion
Åloop interchange
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