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Abstract This paper proposes an XML-based framework to manipulate CDFGs (Control Data Flow Graphs) for
HW /SW (Hardware / Software) co-synthesis systems or high-level synthesis systems. A CDFG is composed of CFG
(Control Flow Graph) and DFGs (Data Flow Graphs). In HW/SW co-synthesis systems or high-level synthesis
system, CDFGs are often adopted as an internal representation of input application programs. The systems ex-
plore design space automatically with various optimization algorithm in order to synthesize hardware and software
which satisfy performance requirements and design constraints. However, with the increased scale of the recent SoC
(System On a Chip) applications, synthesis systems require implemented more advanced functions, and it would
result in increased development efforts. In the proposed framework, developers implement algorithm as modules and
construct the synthesis systems by combination of the modules in order to improve development productivity. The
developers can implement algorithm and construct the systems easily by using XML descriptions as intermediate
representation of application programs and providing the input/output interface.
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Program XML

CoDaMa
module

user
output data

\Loptional) J
1 CoDaMa £ a—IDAHS.

input2.dat

modulel =+ moduleZ [~—#! moduied

output3.dat

$ cat input.xml | module1 | moduie2 -i input2.dat | module3 -0 output3.dat > output.xml
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Prog //prog
Subp
e e | LR R LR Subp //prog/subps/subp
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<prog name="example">
<vars>
<var name="x" type="int® />
<var name="y" type="int" />
</vars>
<subps>
<subp name="funcl" type="int">
<vars>
<var name="a" type="int" />
<var name="b" type="int" />
</vars>
<cfg>
<nodes>
<node nid="0" />

<node nid="10" />
</nodes>
<edges>
<edge source_nid="0" target_nid="1" />

<edge source_nid="9" target_nid="10" />
</edges>
<dfgs>
<dfg did="0">
<nodes>
<node nid="0" class="input” name="a®" />
<node nid="1" class="input" value="1" />
<node nid="2" class="operation" name="sub"
control_step="1" />
<node nid="3" class="output” name="b" />
</nodes>
<edges>
<edge source_nid="(" target_nid="2"
target_idx="0" />
.<edge source_nid="1" target_nid="2"
target_idx="1" />
<edge source_nid="2" target_nid="3"
source_idx="0" />
</edges>
</dfg>
</dfgs>
</cfg>
</subp>
</subps>
</prog>
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DFGHandler* dh = ...;

for (DFGNodeIterator i = dh->nodes(); !i.end(); ++i) {
DFGNodeDescriptor n = *i;
DFGNodeHandler* dnh = dh->get_node_handler(n);
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#include <codama/extension/control_step.hpp> //i&N
#include <codama/extension/cycles.hpp> //igim

class DFGHandler
: virtual public DefaultDFGHandler<CoDaMa>,
virtual public extension::Cycles::DFGHandler //3&JI

class DFGNodeHandler
: virtual public DefaultDFGNodeHandler<CoDaMa>,
virtual public extension::ControlStep::
DFGNodeHandler //i&1N
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void DFGHandler: :export_properties()

useCycles: :export_properties(); //&M

void DFGNodeHandler::import_properties()
{

useControlStep: : import_properties(); //&H
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void DFGHandler::count_cycles()

int cy = 0;
for (DFGNodeIterator i = nodes(); !i.end(); ++i) {
DFGNodeHandler* dnh = get_node_handler(#*i};
if (dnh->is_control_step_assigned()} {
int ¢s = dnh->get_control_step();
if (cy < c¢s) cy = cs;

}
set_cycles(cy);
}
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void ProgHandler::count_cycles() const

for (Subplterator si = subps(); t!si.end(}; ++si) {
CFGHandler* ch = get_subp_handler(*si)
->get_cfg_handler();
for (CFGNodelterator cni = ch->nodes(};
teni.end(); ++eni) {
DFGHandler* dh = ch->get_node_handler(*cni)
~>get_dfg_handler();
dh->count_cycles();
}
}
}

Step 6. main §812T, ProgHandler ® count_cycles XY v
REETTS.

CyclesCounter: :ProgHandler* ph;
ph = CyclesCounter::parse_prog_xml{};

};1;;>import_propert ies_all();
ph->count_cycles(); // &M
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