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http://www.cybernet.co.jp/bluespec/documents/Sort_Sample.pd

interface BubSort_IFC; f
method Action start(Vector#(5, int) a);
method Vector#(5, int) result();
endinterface

(* execution_order ="disp, fin" *)
(* preempts =
"(swap_3, swap_2, swap_1, swap), fin" *)
(* synthesize *)
module mkBubSort (BubSort_IFC);
Vector#(5, Reg#(int)) x

<- replicateM(mkReg(0));
Reg#(Bool) sorted <- mkDReg(False);

rule disp ;

$Swrite("%2d : ", $time);

for (Integer i=0; i<5; i=i+1)
$write("x[%0d]=%2d, ", i, X[i]);
$display(™);

endrule

rule fin (x[0] != 0);
sorted <= True;
endrule

for (Integer i=0; i<4; i=i+1) begin
rule swap ((x[i] > x[i+1]));
X[i] <= x[i+1];
X[i+1] <= x]i];
endrule
end

method Action start(Vector#(5, int) a);
writeVReg(x, a);
endmethod

method Vector#(5, int) result() if (sorted);
return readVReg(x);
endmethod

endmodule
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interface BubSort_IFC; f rule fin (x[0] != 0);
method Action start(Vector#(5, int) a);
method Vector#(5, int) result();

endinterface
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(* execution_order ="disp, fin" *) rule
(* preempts = X[i] <= x[i+1];
"(swap_3, swap_2, swap_1, swap), fin" *) X[i+1] <= X[i];
(* synthesize *) endrule
module mkBubSort (BubSort_IFC); end

Vector#(5, Reg#(int)) x
<- replicateM(mkReg(0)); method Action start(Vector#(5, int) a);

Reg#(Bool) sorted <- mkDReg(False); writeVReg(x, a);
endmethod
rule disp ;
$Swrite("%2d : ", $time); method Vector#(5, int) result() if (sorted);
for (Integer i=0; i<3; i=i+1) return readVReg(x);
$Swrite("x[%0d]=%2d, ", i, x[i]); endmethod
$display(™);
endrule endmodule
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interface BubSort_IFC;
method Action start(Vector#(5, int) a);
method Vector#(5, int) result();
endinterface

start result
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http://www.cybernet.co.jp/bluespec/documents/Sort_Sample.pd

interface BubSort_IFC; f
method Action start(Vector#(5, int) a);
method Vector#(5, int) result();

endinterface

(* execution_order ="disp, fin" *)
(* preempts =
"(swap_3, swap_2, swap_1, swap), fin" *)
(* synthesize *)
module mkBubSort (BubSort_IFC);
Vector#(5, Reg#(int)) x
<- replicateM(mkReg(0));
Reg#(Bool) sorted <- mkDReg(False);

rule disp ;

$write("%2d : ", $time);

for (Integer i=0; i<5; i=i+1)
$write("x[%0d]=%2d, ", i, X[i]);

N

$display(");
endrule

rule fin (x[0] != 0);
sorted <= True;
endrule

for (Integer i=0; i<4; i=i+1) begin
rule swap ((x[i] > x[i+1]));
x[i] <= x[i+1];
x[i+1] <= x]i];
endrule
end

method Action start(Vector#(5, int) a);
writeVReg(x, a);
endmethod

method Vector#(5, int) result() if (sorted);
return readVReg(x);
endmethod
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X rule swap ((x[0] > x[1]));
for (Integer i=0; i<4; i=i+1) begin x[0] <= x[1];
rule swap ((x[i] > x[i+1])); x[1] <= x[O];
X[i] <= x[i+1]; endrule
ondrie rule swap ((x[1] > X[2]));

x[1] <= x[2];
x[2] <= x[1];
:> endrule

rule swap ((x[3] > x[4]));
x[3] <= x[4];
x[4] <= x[3];

endrule

end
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http://www.cybernet.co.jp/bluespec/documents/Sort_Sample.pd

interface BubSort_IFC; f
method Action start(Vector#(5, int) a);
method Vector#(5, int) result();

endinterface

(* execution_order ="disp, fin" *)
(* preempts =
"(swap_3, swap_2, swap_1, swap), fin" *)
(* synthesize *)
module mkBubSort (BubSort_IFC);
Vector#(5, Reg#(int)) x
<- replicateM(mkReg(0));
Reg#(Bool) sorted <- mkDReg(False);

rule disp ;

$Swrite("%2d : ", $time);

for (Integer i=0; i<5; i=i+1)
$write("x[%0d]=%2d, ", i
$display(™);

endrule

finD3sIE X % HijlC B
swap_3~swap_12334T X 11
HET HETANDFETHG-I N

rule fin (x[0] != 0);
sorted <= True;
endrule

for (Integer i=0; i<4; i=i+1) begin
rule swap ((x[i] > x[i+1]));
x[i] <= x[i+1];
x[i+1] <= x]i];
endrule
end

method Action start(Vector#(5, int) a);

writeVReg(x, a);
endmethod

rted);
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BSWV User Code | It
(Modeals, Test Benches,
Implementations) l Utiimeas

> pbsc -u -sim ram.bsv
> bsc -sim -0 sim.out -e tbBram \
BlussimiSyss toBram.ba

(10 speed-up|

Synthesizable Ermautation - ' -
Verllog Wit > DSC -verilog -g mkBram_Test \
ram.bsv
o
RTL RTL simadation
gynthess (1X spead)
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- C/C++
- RTL(Verilog HDL/VHDL)
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import "BDPI" function Bool my_and (Bool, Bool);

== [
> 7<Bm

IO

WS DR

unsigned char my_and (unsigned char x,

unsigned char y);
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module mkVerilog SRAM_model (clk, v_in_address, v_in_data,
v_in_write_not_read, v_in_enable, v_out_data);
parameter FILENAME = "Verilog SRAM_model.data";
parameter ADDRESS WIDTH = 10;
parameter DATA WIDTH = 8;
parameter NWORDS = (1 << ADDRESS_WIDTH);

iInput clk;

input [ADDRESS_WIDTH-1:0] v_in_address;
input [DATA_WIDTH-1:0] v_in_data;

input v_in_write_not_read,;

input v_in_enable;

output [DATA _WIDTH-1:0] v_out_data;

endmodule FEOHINAEY 22—
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B e & DEHE(Verilog)

import "BVI" mkVerilog SRAM_model =
module mkSRAM #(String filename) (SRAM _Ifc #(addr _t, data_t))
provisos(Bits#(addr_t, addr_width), Bits#(data _t, data_width));
parameter FILENAME = filename;
parameter ADDRESS WIDTH = valueOf(addr_width);
parameter DATA WIDTH = valueof(data_width);
method request (v_in_address, v_in_data, v_in_write_not_read)
enable (v_in_enable);

method v_out _data read response;
default_clock clk(clk, (funused®) clk_gate);
default_reset no_reset;
schedule (read_response) SB (request);

endmodule

M-V 9 72 & D HE A
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=
o
Untimed C++ g
SystemC =
or BSV 3 DUT
7]
Testbench %
w
oM
Workstation - Simulator | Physlcal FPGA Board - Emulator
) Link )
Synthesizable Test Test Bench
Bench Component
Transactor

= 2 Device
= 7 Under
use Test
Ethernet
PCle
Proprieta
i Co-emulation
Link
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(B #R) FAME 748

Obit
[ 1bit
2bit

] O:Direct, 1:Decoupled
1 O:Full RTL, 1:Abstracted Machine
| 0:Single—Threade, 1:Multi-Threaded

Level 000: Direct FAME (ex. Quickturn)
Level 001: Decoupled FAME

(ex. Green Flash memory system)

Level 011: Abstract FAME (ex. HAsim)
Level 111: Multithreaded FAME (ex. RAMP Gold)
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iInterface Test ifc:
method Bit#(26) result():
endinterface

module mkTest(Test ifc);
Reg#(Bit#(26)) counter <— mkReg(0);
rule r0;
counter <= counter + 1;
endrule
method Bit#(26) result();
return readReg(counter);
endmethod
endmodule
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module mkTest(CLK, RST_N, result, RDY result);
input CLK;
input RST_N;

// value method result
output [25 : 0] result;
output RDY result;
/% snip */
always@(posedge CLK)
begin
if (RST_N)
begin
counter <= BSV _ASSIGNMENT DELAY 26’dO:
end
else
begin
if (counter$EN) counter <= BSV_ASSIGNMENT DELAY counter$D _IN:;
end
end
/% snip */
endmodule // mkTest

22
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- BitgY
- Bit#(n) (= bit[n-1:0]), Bool (= Bit#(1) )
> Int#(n), Int (= Int#(32) )
> Uint#(n)

> Non Bit®Y

- Integer

- String

- |Interfaces, Modules, Rules
- Action, ActionValue

- functions
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- Bit#l
> Bit#(n) (= bit[n-1:0]), Bool (= Bit#(1) )
> Int#(n), Int (= Int#(32) )

Z D”n”Hnumeric type & W) B A2 O

- Integer
- String
- |Interfaces, Modules, Rules
- Action, ActionValue

- functions
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> pack/unpack

(= to Bit#(n)/from Bit#(n))

- zerokExtend/signedExtend

- truncate
> fromlnteger -
- valueOf

Bit#(1) aB1;

Bool aBool = unpack( aBl ) ; // unpack from Bit

Bit#(18) aBl16 ;
Int#({168) allé = unpack{ aBi& ); // size matters

Bit#(16) bE16 ;
bE16 = pack( all6 } ; // convert back to bits

/f Truncatesz and Extends do not require any bit width information
UInt#{16) alU1&;
UInt#{14) aUl4 = truncate [ alls } ;

Bit#(16) aB1§;

Bit#(14) aBl = truncate [ aBl6 )} ;

27
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Bluespec LibraryZl
- Reg#(a)
> Wire#(a)
- FIFO#(a)
> PulseWriter#(a) /PulseReader#(a)
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StmtFSM
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Vector
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