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Delft WorkBench: Toolset Output > cse performs common sub-expression elimination.
» Semi-automatic tool platform for hardware/software co-design » FSM-based VHDL Design » ssa performs static single assignment.
In the context of Custom Computing Machines (CCM). > MOLEN-CCU Interface[5] »> psrequiv performs custom FPGA register allocation.

» Targets the MOLEN polymorphic machine organization [1].

» Supports the MOLEN programming paradigm.

MOLEN Polymorphic Processor:

» Couples General Purpose Processor (GPP) with Reconfigurable Processor (RP)

CDFG Scheduler:

» fplib loads FP and IP core information from an external library file.
» hwconfig loads platform-dependent parameters, e.g. memory latency.
» setlatency adjusts the length of DFGraph’s edges with true latencies.

with one or more Custom Computing Units (CCU). > sched schedules the graph and cycle annotates IR nodes.
HDL Generation:
» Manual implementation or IP library instantiation for extremely critical kernels. VHDL Generation:
» Automated: for fast prototyping and fast performance estimation during design space » emit prints vhdl code of the RULE annotated IR nodes.

exploration as well as for other kernels.

C-to-VHDL Example

*.C Data flow representation of IR
4 df ENTITY CCU IS
in?rsgg?stﬁgrt gn, an power ‘ 0 \ PORT( _ RST
short power(]) { — Declare Molen interface ports e ——
inti; | RULE [add_int_s] o:mirPlus(rs1:reg, rs2:reg) -> rd:reg; — €.9. data_addr, read_data, start, done | AR W E oW e
for(i=0; i<15 && i CONDITION { IS_SINT(0.Type) }; ) oLk
| an>=powerf[i]; EXPAND emit { END ENTITY CCU; — s 1,
) v fprintf (OUTFILE,"\t%s <= std_logic_vector(signed(%s) + signed(%s));\n", START OP s } | '_
return I; REGNAME(rd), REGNAME(fSl), REGNAME(I’SZ)), ARCHITECTURE ARCH_exampIe OF CCU IS N - — — 4_1
} 1: -- declare the FP components — '
— e.g. input ports, output ports, name, op selection END_OP —
END > BEGIN D fT@ \
‘ -- FP component instantiation & signal declarations | S
FSM
)’ STATES: PROCESS (s|_STATE, START_OP) =) A
-- Sequential logic = FSM .
RULE [Id_32] o:mirContent (rs:reg) -> rd:reg; -- Example: when “00101" => )
CONDITION { .... /* TRUE only for int values on 32 bits */ ... }: - sl_state <= “00110"; . o
WRITE REGISTER <DATA ADDR>; END PROCESS;
EXPAND { r V.
~ P EXECUTION: PROCESS (CLK, RST) J x
(-> fprintf(OUTFILE, "\tDATA_ADDR <= %s;\n"", REGNAME(rs));) -- Combinational logic = data path ) +
gcg_create_read_data(..., rd ); — Example: when “00101” => ‘ L
(-> fprintf(OUTFILE, "\t %s <= READ_DATA;\n", REGNAME(rd));) -- " N
_ IS -- var33 <=var30 + var3l,; \  ee /
IN/OUT register lcond END END PROCESS;
o e 'y *.cgd END ARCHITECTURE ARCH_example: * ngc
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Data flow dependency edge > *.Vhd
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