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ABSTRACT
We describe an open-source software framework, CGRA-ME, for the
modeling and exploration of coarse-grained reconfigurable arch-
itectures (CGRAs). CGRAs are programmable hardware devices
having large ALU-like logic blocks, and datapath bus-style inter-
connect. CGRAs are positioned between fine-grained FPGAs and
standard-cell ASICs on the spectrum of programmability – they are
less flexible than FPGAs, yet are more flexible than ASICs. With
CGRA-ME, an architect can describe a CGRA architecture in an
XML-based language. The framework also allows the architect to
map benchmarks onto the architecture and provides automatic gen-
eration of Verilog RTL for the modeled architecture. This allows
the architect to simulate for verification purposes, and perform
synthesis to either an ASIC or FPGA-overlay implementation of the
CGRA, assessing performance, area, and power consumption. In an
experimental study, we use CGRA-ME to model, map benchmarks
onto, and evaluate several variants of a widely known CGRA [24],
considering both standard-cell and FPGA-overlay physical realiza-
tions of the CGRA.

CCS CONCEPTS
• Hardware → Reconfigurable logic and FPGAs;

KEYWORDS
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1 INTRODUCTION
Coarse-grained reconfigurable arrays (CGRAs) are programmable
hardware architectures with coarse-grained logic blocks, often re-
sembling ALUs, and datapath-style interconnect, where buses of
signals are routed together as a group. These attributes stand in
contrast to fine-grained field-programmable gate arrays (FPGAs),
which contain a mix of fine and coarse-grained blocks for imple-
menting logic (e.g. look-up-tables and hardened DSP blocks), and
where individual logic signals are routed in a singular manner.
CGRAs are thus less flexible than FPGAs, affecting both the ease
of application mapping, as well as the power/performance/cost,
elaborated upon below. In this paper, we describe an open-source
framework under active development at the University of Toronto
called CGRA-ME [9] that permits the modeling and exploration of a
wide variety of CGRA architectures, and also facilitates research on
CGRAmapping algorithms. Here, we also detail two physical imple-
mentations of CGRAs and show the capabilities of the framework’s
mapper, demonstrating the effectiveness of CGRA-ME.

A CGRA can be physically realized in a number of ways: 1) as
a custom chip, with manual layout, 2) as a standard-cell ASIC, or
3) on an FPGA as an overlay. We believe the first option to be pro-
hibitively expensive, and therefore, we focus on the second and
third options in this paper, which we refer to as a standard-cell
CGRA and an FPGA-overlay CGRA, respectively. A standard-cell
CGRA will have comparatively less silicon area dedicated to pro-
grammability than an FPGA, therefore offering better power/per-
formance than an FPGA for applications whose computational
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and communication needs are aligned with the CGRA architec-
ture’s capabilities. Standard-cell CGRAs have been proposed by
both academia (e.g. [15, 24]), and more recently, in industry [17, 29].

On the other hand, because an FPGA-overlay CGRA is a program-
mable platform implemented on top of a programmable platform
(the underlying FPGA), the power/performance benefits versus the
direct use of the underlying FPGA are less clear. If the FPGA-overlay
CGRA is carefully implemented to make best-possible use of the
underlying FPGA resources, then power/performance parity may
be achievable. Despite this apparent weakness, we believe an im-
portant future usage scenario for FPGA-overlay CGRAs will be in
the cloud/datacenter context, where FPGAs are deployed alongside
standard processors, to be used as hardware application accelerators.
Particularly, we envision the existence of libraries of pre-compiled
FPGA-overlay CGRA architectures, where a given architecture is
tailored towards a specific application domain (e.g. machine learn-
ing or finance), with an easy-to-use software API. A user would
select the pre-compiled FPGA-overlay CGRA that best meets their
application needs, and aim to achieve application acceleration over
a standard CPU/GPU implementation.

Regardless of the physical manifestation, a key benefit of CGRAs
versus FPGAs is in application mapping runtime. Owing to their
reduced flexibility, CAD tools for CGRAs need to make fewer deci-
sions, reducing CAD complexity significantly. This brings runtimes
closer to software compilation, as opposed to the hours or days
that may be required for application mapping to FPGAs. Moreover,
applications targeted to CGRAs are typically specified at a higher
abstraction level than traditional hardware design. Applications
are specified as data-flow graphs or in software, as opposed to
Verilog/VHDL RTL.

While open-source modeling and evaluation frameworks have
long existed for traditional processors (e.g. [4]), GPUs [2], and
fine-grain FPGAs [3], there is no analogous framework for CGRAs.
With CGRA-ME, a wide variety of CGRA architectures can be
modeled, by a human architect using an XML-based language. The
CGRA-ME framework accepts the architecture description as input,
as well as an application benchmark to be mapped into the CGRA.
An in-memory device model of the CGRA is constructed and the
application is mapped into the CGRA. Verilog RTL for the CGRA
is produced automatically, along with a bitstream configuring the
device for the given benchmark. The generated Verilog can be
synthesized to a standard-cell ASIC or an FPGA-overlay CGRA
implementation to assess power/performance of the architecture.
The RTL and configuration bitstream can also be simulated for
functional correctness. CGRA-ME is a thus powerful platform for
CGRA architecture and CAD research that we believe will be useful
to both the academic and industrial communities.

2 FRAMEWORK OVERVIEW
Figure 1 depicts the CGRA-ME framework, its internal compo-
nents, and data-flow. Circled labels are shown on each component.
The inputs to the framework are a C-language application bench-
mark 1 , as well as a textual description of the CGRA architecture
2 . The XML-based CGRA-ME architecture description language,
CGRA-ADL is elaborated upon in Section 2.1. The CGRA-ADL is
parsed by an architecture interpreter 3 , producing an in-memory

device model of the CGRA 4 . The benchmark is parsed and then op-
timized by the LLVM compiler [18]. One or more data-flow graphs
are extracted from the input benchmark and input to the CGRA
Mapper 6 . The specific portions of the program for which data-
flow graphs are extracted are based on user annotations to the
source code. The CGRA mapper 6 receives the application data-
flow graph as input, as well as uses the in-memory CGRA device
model to map the application onto the CGRA. The mapping algo-
rithm is described in more detail in Section 2.2.

The CGRA architecture interpreter 3 is also capable of gen-
erating Verilog RTL for the specified CGRA 7 . The generated
Verilog has several utilities. First, the Verilog, along with a con-
figuration bitstream produced by the mapper, can be simulated
to verify CGRA functionality 8 . Second, the Verilog can be in-
put into a standard-cell ASIC design flow 9 , to realize a physical
implementation, which can then inform performance/power/area
models B . Or third, the RTL can be input into an FPGA design
flow C to realize an FPGA-overlay CGRA implementation, and
associated performance/power/area models C . In Section 4, we
demonstrate standard-cell and FPGA-overlay implementations of
variants of the ADRES [24] CGRA architecture. Finally, physical
performance/power/area models can be combined with the map-
ping results to analyze the specific input benchmark implemented
on the modeled CGRA D .

2.1 CGRA-ME Architecture Description
Language

CGRA-ADL allows the textual specification of a CGRA architecture
in a concise XML-based language. The complete language definition
is available on the CGRA-ME website [8]; here, we overview a few
aspects of the language at a high level.

Figure 2 illustrates the pieces of an architecture description at
an abstract level. Line 1 opens the description. At line 2, an ar-
chitect may optionally use the definition tag to define one or
more constants. The module tag at line 3 opens the description of
a CGRA module, which may have inputs (line 4) and outputs (not
shown). A module may contain sub-modules (line 5), which are
interconnected with one another (line 6), as elaborated upon below.
Within the cgra tags, a module may be described in a hierarchical
manner, composed of sub-modules, which may themselves contain
sub-modules.

The definition of the CGRA is openedwith the architecture tag
(line 9, Figure 2). Here, the example shows a 4×4 CGRA architecture.
Lines 10-13 define a pattern of modules that populate the 4×4 array.
The language is flexible in that it allows both homogeneous and
heterogeneous CGRA architectures to be described, with a variety
of interconnect styles for interconnecting the blocks, as described
below.

Figure 3 shows an example CGRA module, moduleA, which con-
tains within a sub-module as well as programmable interconnect
that permits selection from three top-level inputs to two internal
sub-module inputs. The CGRA-ADL specification is given in Fig-
ure 4. Line 1 opens the description. Lines 2-5 define the module
I/Os. Line 6 instantiates a sub-module, of type FuncUnit having an
instance name fu_inst. Lines 7-10 define the multiplexed intercon-
nect to the sub-module. Implicit in this description is the presence of
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Figure 1: CGRA-ME framework overview showing the main components.

1 <cgra>
2 <definition .../>
3 <module name="blockA">
4 <input name="in"/>
5 <inst module="fu"/>
6 <connection ... /> ...
7 </module >
8
9 <architecture row="4" col="4">
10 <pattern >
11 <block module="blockA"/>
12 </pattern > ...
13 </architecture >
14 </cgra>

Figure 2: High-level structure of a CGRA architecture de-
scription.
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Figure 3: Example module within a CGRA.

SRAM configuration cells that drive the multiplexer-select signals.
Lines 11-12 defines the interconnect from the sub-module output
to the higher-level output. Line 13 closes the description.

With the architecture tag in Figure 2, a generic CGRA arch-
itectures can be composed, with varied functional unit architectures
(homogeneous or heterogeneous) and a variety of different inter-
block connectivity. Consider the example shown in Figure 5. Line 1
specifies an architecture with 8 rows and 8 columns. The pattern
tag on line 2 opens a 2×2 pattern definition that applies repeatedly

1 <module name="moduleA">
2 <input name="in1"/>
3 <input name="in2"/>
4 <input name="in3"/>
5 <output name="out"/>
6 <inst name="fu_inst" module="FuncUnit"/>
7 <connection select-from="this.in1 this.in2"
8 to="fu_inst.in1"/>
9 <connection select-from="this.in2 this.in3"
10 to="fu_inst.in2"/>
11 <connection from="fu_inst.out"
12 to="this.out"/>
13 </module >

Figure 4: CGRA-ADLmodule definition for moduleA depicted
in Figure 3.

1 <architecture rows="8" cols="8">
2 <pattern row-range="0 7" col-range="0 7"
3 row="2" col="2">
4 <block module="A"/> <block module="B"/>
5 <!-- row break -->
6 <block module="C"/> <block module="D"/>
7 </pattern >
8 </architecture >

Figure 5: CGRA-ADL for a heterogeneous CGRA with four
block types.

to the entire 8×8 CGRA. Lines 4-6 specify that the 2×2 repeating
pattern comprises 4 modules, A, B, C , and D, where A and B are on
the first row;C andD are on the second row. Hence, the architecture
is heterogeneous with 4 types of blocks, in an iterated 2×2 pattern.
Although not shown in the example, the CGRA-ADL also contains
syntactic sugar for common styles of inter-block CGRA intercon-
nect, namely, North-South-East-West (NSEW) block connectivity,
as well as NSEW+diagonal connectivity.



2.2 Mapping
2.2.1 Background. The process of implementing a benchmark

onto a CGRA is called mapping. This process involves, at the high-
est level, a translation of a benchmark from a high-level software
language such as C to a data-flow graph (DFG). A data-flow graph is
an directed graph that contains a number of operations such as add
ormul as nodes. Edges within the graph represent the flow of data
from outputs to inputs of operations. This data-flow graph is then
implemented on the CGRA through association of operations to
functional units and ensuring routes for data between them, while
accounting for registers and obeying a correct operation schedule.

To aid this association of operations with the physical CGRA,
a device model of the CGRA is created. The Modulo Routing Re-
source Graph (MRRG) [23] is a representation that is commonly
used to model CGRAs. This representation is used as the device
model shown as 4 in Figure 1. This directed graph contains rep-
resentations of functional units and routing resources as vertices
with edges showing valid paths between resources. The MRRG is
created by querying each module instance within the CGRA hier-
archy to produce a graph sub-graphs of the MRRG, building the
MRRG in a piece-meal fashion. The mapping problem is the finding
an association of operation nodes in the DFG to functional units
in the MRRG while ensuring values produced by operations are
associated with a path over a number of routing resource nodes to
the destination operation.

2.2.2 ILP Mapper. While other mappers have employed an-
nealer-based [14, 23] or graph-based [7, 22] mapping techniques, in
this work we use a constraint-based technique by formulating the
graph association problem as an integer linear programming (ILP)
problem. While our ILP mapper is not the first formulation to
be applied to CGRAs [19, 25, 30, 31], the main difference with
CGRA-ME’s ILP formulation [8] is that the formulation is valid
over any architecture that an MRRG can be generated, while other
works are constrained to specific architectures or architectural
templates.

Here we provide a brief discussion of the formulation. We refer
to four sets of items: FuncUnits : every execution slot of every func-
tion unit within the architecture or one function node within the
MRRG; RouteRes: every routing resource (wire or register) within
the architecture or one routing node within the MRRG; Ops : every
operation defined in the DFG that is to be mapped; Vals: every
value output from an Operation in the DFG.

And we define two sets of binary variables. The first set of vari-
ables define the placement of operations onto functional units – a
mapping from Ops to FuncUnits .

• Fp,q : functional-unit node p in the MRRG is used for imple-
menting operation q in the DFG.

The second set of variables define the use of routing resources by
values (a mapping from Vals to RouteRes).

• Ri, j : routing node i is used for routing value j.

A number of constraints are applied, some of which are outlined
next.

Operation Placement: This ensures every operation in the DFG
is placed on exactly one functional unit within the MRRG.∑

p∈FuncUnits
Fp,q = 1,∀q ∈ Ops (1)

Functional Unit Exclusivity: This ensures each functional unit
slot (represented by FuncUnits) is occupied by at most one DFG
Operation (i.e. there is no multiple usage of a single functional unit
slot). ∑

q∈Ops
Fp,q ≤ 1,∀p ∈ FuncUnits (2)

Functional Unit Legality: This ensures that operations are only
placed on functional units that can implement the operation (applies
to reduced architectures).

Fp,q = 0
∀p ∈ FuncUnits,q ∈ Ops

where: q < SupportedOps(p) (3)

where SupportedOps(p) is the set of operations that are supported
by functional unit p.
Route Exclusivity: This ensures that each routing resource is
occupied by at most one value (i.e. multiple DFG Values cannot be
routed onto the same routing resource).∑

j ∈Vals

Ri, j ≤ 1,∀i ∈ RouteRes (4)

Another set of constraints ensures that values between oper-
ations are routed from the source operations to the destination
operations but a full discussion is omitted due to space limitations.

According to the aforementioned constraints, the following ob-
jective function is minimized to find the minimum number of rout-
ing resources used by the mapping:

Minimize
∑

∀i ∈RouteRes,∀j ∈Vals
Ri, j (5)

2.3 Verilog & Bitstream Generation
The in-memory objects representing modules are organized in a
hierarchical manner. Each of these objects represent a logical hard-
ware unit, and encapsulates its connections, ports, sub-modules,
and configuration sub-modules. Each MRRG node also links to its
module instance, enabling easy reverse mapping from node to mod-
ule. A Verilog implementation of the architecture is automatically
generated from the module tree: for each unique module type, a
parameterized Verilog file is emitted with ports, sub-module decla-
rations, and a generic implementation including connecting wires.
Sub-modules containing configuration registers are also included,
hooked up to the module they configure, and automatically linked
together to form an inter-module scan chain.

A successful mapping associates all Ops and Vals with one or
more MRRG nodes. The MRRG is iterated over and a map from
module instance to a list of associated Ops, Vals and MRRG nodes
is created. The configuration sub-modules are then walked in scan
chain order, and the connectedmodule instance is presented with its
corresponding data stored in the map. The module then generates
the configuration bits required by pattern matching and inspection



of the Ops, Vals, and MRRG nodes. A Verilog file is produced, con-
taining a module that will use the generated bitstream to program
an instance of a top-level CGRA module, which was generated sep-
arately. The configuration generation and programming has been
tested with ModelSim [10], and expected behaviour was verified at
outputs.

3 PHYSICAL IMPLEMENTATION
METHODOLOGY

3.1 Standard-Cell
In this work, we leverage the FreePDK45 [26] standard-cell library,
an open-source 45 nm standard-cell library, for the experimental
study using standard-cells. The tool-generated Verilog of the tar-
geted architectures is used for physical implementation and is put
through the following flow: Synopsys’ Design Compiler is selected
to perform technology mapping. Following technology mapping,
we analyze area breakdown of targeted architectures. Architec-
tures are mapped for minimum area and minimum delay. With
the mapped design netlist as input, all architectures are pushed
through standard-cell place and route, with Cadence’s Innovus,
which then produce accurate standard-cell placement, parasitic
information (SPEF file), as well as total chip area. Given the de-
sign netlist and SPEF file, we perform static timing analysis with
Synopsys’ PrimeTime and determine designs’ critical path. In Sec-
tion 4.3.1, we demonstrate how user-specified architectures can
be assessed for their design feasibility, at various stages of design
flow: standard-cell technology mapping, place and route, and static
timing analysis.

3.2 FPGA-Overlay
We also target the 45 nmAltera Stratix IV FPGA (same process node
as the standard-cell implementation) using Altera/Intel’s Quartus
Prime ver. 16.1. A challenge that arose in the FPGA implemen-
tation pertains to floorplanning in the presence of CGRA blocks
containing multipliers. It is desirable if the rows/columns of the
CGRA’s physical realization form a regular grid coherent with the
CGRA’s logical representation (e.g. CGRA blocks in column 2 are
placed to the right of blocks in column 1, and so on). In the targeted
Stratix IV FPGA, the DSP blocks containing hardened multipliers
are arranged in columns that are relatively far apart. Interspersed
among the DSP columns are comparatively numerous columns of
standard LUT-based logic blocks, as well as occasional RAM-block
columns. The floorplans of the CGRAs considered in Section 4.3.2
are thus defined primarily in relation to the DSP columns, with the
LUT-based blocks between the DSPs being underutilized.

4 EXPERIMENTAL STUDY
4.1 Experimental Architectures
In this study wemodel two architecture variants resembling ADRES
[24]. Figure 6 shows a high-level view of both architectures. The
two targeted variants of ADRES are the “Full” and “Reduced” archi-
tecture, both are 4×4 grid of functional units; the Full architecture
consists of functional units with a full set of operations: add, sub-
tract, multiply, shifts, and, or, and xor, while also having torus
connectivity between top and bottom rows, and between leftmost

Full Arch. Reduced Arch.
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Figure 6: "Full" and "Reduced" variants of ADRES architec-
ture

and rightmost columns; the Reduced architecture contains process-
ing elements with only add and subtract capabilities in odd columns,
and there are no torus connections.

4.2 Benchmarks & Mapping Results
The ILP mapper within CGRA-ME was used to map a combined set
of synthetic and real benchmarks to the two architecture variants.
Table 1 shows the benchmark set mapped to our two architecture
variants. All benchmarks were able to be mapped into the Full
architecture that contains 16 multipliers (one in each functional
unit) and toroid connections. In the Reduced architecture, there are
only 10 multipliers and no toroid connections. Not all benchmarks
map to this architecture, especially ones with many multiplication
operations. The benchmarks cap, mac2, mults1, and mults2 are
unable to be mapped to the reduced architecture. Though they all
have less than 10 multiply operations, no feasible mapping exists
as shown by the ILP mapper – due to constrained routing.

All benchmarks finished mapping in less than ∼12 mins. The
longest runtime for mapping is for cap on the Full architecture,
followed bymults1 andmults2. In these benchmarks, between 12
and 14 of the total 16 functional units are used. This high usage
imposes a harder constraint problem to solve, leading to longer
runtimes.

4.3 Physical Implementation
4.3.1 Standard-Cell. For the standard-cell implementation, both

architecture variants are synthesized targeting minimum area, as
well as minimum delay, producing four sets of results. Soft con-
straint floorplanning shown in Figure 8 is applied to generate more
regular designs. All four implementations are given the same as-
pect ratio. After place and route, we are able to extract the total
chip area of all four designs shown in Table 2. Figure 9 shows the
chip layout of all four designs, while Figure 10 demonstrates where
each sub-module is placed, which can be compared against the soft
floorplan constraints in Figure 8.

Figure 7 presents the area breakdown of the four variants. Within
the breakdown, the following categorization is used: multiplexers
of any size are routing resources, registers storing configuration
bits are configuration memory, data registers and register files
are data memory, and functional units are computation resources.



Architecture Mappability Mapping Runtime [s] Benchmark Statistics
Full Arch. Reduced Arch. Full Arch. Reduced Arch. Ops Mults I/O

accum M M 21.9 21.8 8 4 5
cap M U 727.6 1.8 12 9 4

conv2 M M 3.4 3.4 7 5 3
conv3 M M 21.4 109.9 11 7 4
mac M M 2.4 2.9 5 3 3
mac2 M U 60.6 211.3 12 8 6

matmult M M 5.3 9.3 9 5 3
mults1 M U 406.2 145.9 15 8 5
mults2 M U 397.8 212.0 13 8 5
sum M M 0.3 0.3 3 1 2

Table 1: Mapping results for both Full and Reduced architectures. M indicates the benchmark was able to be mapped on
the architecture. U indicates that the benchmark was unable to be mapped on the architecture. Mapping runtimes for each
architecture and benchmark are also reported. Statistics for the benchmarks are also included listing the number of compute
operations, number of multiplication operations, and the number of I/Os. Ops is the total number of operations including
multiplications.
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Figure 8: Floorplan for Cadence’s Innovus place and route

Figure 9: Standard-cell layout for all four designs in physical
view

From Figure 7, we observe that routing, configuration memory,
and data memory are nearly constant across the architecture and
optimization variants. Also, increasing computation capabilities
within the processing elements results in the largest impact to the
overall area required. Additionally, between the minimum area and
minimum delay architectures, the multiplier area sees the largest
increase.

Static timing analysis (STA) is performed to determine the de-
sign’s critical path using the SPEF file and netlist output from the
place-and-route tool. Although the FMax generated using FreePDK45
may not be representative of an optimal design, comparisons of
between architecture variants can still provide relative conclusions.



Full Arch Min Area Full Arch Min Delay Reduced Arch Min Area Reduced Arch Min Delay
Area [µm2] 317927.0 403753.2 253239.8 327189.2
FMax [MHz] 140 164 142 192

Table 2: Standard-cell post-place-and-route area and performance of all four designs.

Figure 10: Standard-cell layout for all four designs in
amoeba view

Full Arch Reduced Arch
Area [ALM] 8803 7192
FMax [MHz] 89 103

Table 3: FPGA area and performance for both architectures
on Stratix IV.

From the STA results, the inter-processing-element routing multi-
plexers and the multipliers are the bottleneck of the designs. The
Full architecture’s torus routing multiplexers contribute to its lower
FMax, compared to the Reduced architecture. Maximum operating
frequencies of each design are shown in Table 2.

4.3.2 FPGA-Overlay. Figure 11 shows the layout of the two
architectures implemented in Stratix IV. Area and performance
results are reported in Table 3. Area numbers reflect Stratix IV
ALMs (adaptive logic modules), each of which contains a dual-
output fracturable 6-input LUT, carry-chain circuitry and two flip-
flops. Logic blocks with multipliers use Stratix IV DSP blocks (not
shown in the table).

Figure 12 shows an area breakdown of ALMs used on the FPGA.
Here only the data memory and configuration memory stay con-
stant and we see an increase in both the computation area as well
as routing area between the Reduced architecture and Full archi-
tecture.

Figure 11: Floorplanned Stratix IV implementations of ho-
mogeneous CGRA with torus connections (left), and hetero-
geneous CGRA without torus connections (right).
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Figure 12: FPGA area breakdown for both architecture vari-
ants.

5 RELATEDWORK
There are many different CGRA designs and mapping flows pro-
posed in the past, the summary of which can be found in excellent
survey articles [1, 11, 16, 27, 28]. One differentiating goal of the
CGRA-ME framework is that it is able to generically model, map
applications onto, and generate RTL designs for a wide range of
architectures within a single framework, allowing for a ‘level play-
ing field’. Having all components including mapper and bitstream
and RTL generator is essential to getting realistic performance
numbers for specific benchmark applications.

Recent works have developed subsets of the CGRA-ME frame-
work. CGADL [13] provides a modeling language to describe CGRA
architectures but does not implement a way for application or
benchmark mapping nor RTL output. Other works are focused on



mappers such as DRESC [23], SPR [14] and others [7, 20, 22] but are
not integrated into a larger generic architecture modeling frame-
work. For physical design, there are a number of related works
but they were not produced within a larger unifying framework,
which again makes it difficult to compare different architectures
in a holistic way. Other works also leverage standard-cells for im-
plementation [12, 15, 21, 24]. And for FPGA overlays, Capalija et
al. [5, 6] produced prototype designs with a custom mapping flow.

6 CONCLUSIONS AND FUTUREWORK
In this workwe have demonstrated the capabilities of the CGRA-ME
framework, encompassing architecture modeling, application map-
ping, and physical implementation. The CGRA-ADL language was
shown to be capable of modeling complex patterns for our test archi-
tecture and from the use of the RTL generation through CGRA-ME,
two different physical implementations were generated – one in
standard-cells and as an FPGA-overlay. Area breakdowns and FMax
for all implementations were reported, highlighting some of the
design tradeoffs that can be made. The ILP based mapper within
CGRA-ME was shown to quickly generate mappings for both ar-
chitecture variants, reacting to the reduced routing and functional
unit resources.

The CGRA-ME framework is open-source [8] and freely available
for use by the academic research community – providing a basis
for future CGRA research.
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