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bluespec
Bluespec SystemVerilog design example: mkWidget

package Widget;

//
// Interface to the multiplier module

typedef Bit#(16) Tin;
typedef Bit#(32) Tout;

interface Widget_ IFC;
(*ready = "StartlsReady", enable = "StartShouldGo", prefix = ""*)
method Action start (Tin ml, Tin m2);
// Leave the rest of the methods for standard naming by BSV
method Tout result();
method Action acknowledge();
endinterface

//
// Simple (naive) binary multiplier
//

(* synthesize *)

(* doc = "This module performs a simple (naive) multiplication of two input values" *)
module mkWidget( Widget_IFC );

//

// State elements

//

(* doc = "The "product” register holds the result of the multiply" *)
Reg#(Tout) product <- mkReg(0);

(* doc = "The "mcand” reg holds the value of the multiplicand, which is the intermediate result" *)
Reg#(Tout) mcand <- mkReg(0);

(* doc = "The "mplr® reg holds the value of the multiplier™ *)
Reg#(Tin) mplr <- mkReg(0);

(* doc = "The "available” reg indicates whether the unit is currently available for further calculations™ *)
Reg#(Bool) available <- mkReg(True);

(* doc = "The "cycle” rule defines the core functionality of the multiply” *)

(* doc = "The rule does shift and adds to perform each stage of the multiply. \n The rule “fires” (executes) on
any cycle that mplr!=0.\n If the LSB of the mplr is 1, then mcand is added to the interim calculation. \nOn every
cycle, mcand is shifted left and mplr is shifted right.” *)

// This rule will “fire” or run every cycle that (mplr != 0)
rule cycle ( mplr =0 );
let localsum = product+mcand;
if (mplr[0] == 1) product <= localsum;
mcand <= mcand << 1;

mplr <= mplr >> 1;
$display(“'rule cycle just fired!™);
endrule
//
// Interface Methods
//
method Action start(Tin ml, Tin m2) if (mplr == 0 && available);
product <= 0;
mcand <= {0, ml};
mplr <= m2;
available <= False;
endmethod

method Tout result() if (mplr == 0);
return product;
endmethod

method Action acknowledge() if (mplr == 0 && lavailable);
available <= True;
endmethod
endmodule : mkWidget

endpackage : Widget
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Verilog for mkWidget produced by Bluespec’s compiler

//

// Generated by Bluespec Compiler, version 3.8.67 (build 8255, 2006-04-11)

/7

// On Wed May 10 13:51:13 EDT 2006
/7

// Method conflict free info:

// [result CF [acknowledge, result], start CF acknowledge, result SB start]

//
// Ports:

// Name 170
// StartlsReady 0

// result
// RDY_result

// CLK

// RST_N

// ml

// m2

// StartShouldGo
// EN_acknowledge
//

0
0
// RDY_acknowledge 0
1
1
1
1
1
1

size props
1

1

// No combinational paths from inputs to outputs

//
//

// This module performs a simple (naive) multiplication of two input values

//
//

Tifdef BSV_ASSIGNMENT_DELAY
“else

“define BSV_ASSIGNMENT_DELAY
“endif

module mkWidget(CLK,
RST_N,

ml,

m2,
StartShouldGo,
StartlsReady,

result,
RDY_result,

EN_acknowledge,
RDY_acknowledge);
input CLK;
input RST_N;

// action method start
input [15 : 0] ml;
input [15 : 0] m2;
input StartShouldGo;
output StartlsReady;

// value method result
output [31 : 0] result;
output RDY_result;

// action method acknowledge
input EN_acknowledge;
output RDY_acknowledge;

// signals for module outputs
wire [31 : 0] result;

wire RDY_acknowledge, RDY_result, StartlsReady;

// register available

// The "available” reg indicates whether the unit is currently available for further calculations

reg available;

wire available$D_IN, available$EN;

// register mcand

// The "mcand™ reg holds the value of the multiplicand, which is the intermediate result

reg [31 : 0] mcand;
wire [31 : 0] mcand$D_IN;
wire mcand$EN;

// register mplr

// The "mplr® reg holds the value of the multiplier

reg [15 : 0] mplr;
wire [15 : 0] mplr$D_IN;



wire mplr$EN;

// register product

// The "product® register holds the result of the multiply
reg [31 : 0] product;

wire [31 : 0] product$D_IN;

wire product$EN;

// rule scheduling signals

wire CAN_FIRE_RL_cycle,
CAN_FIRE_acknowledge,
CAN_FIRE_start,
WILL_FIRE_RL_cycle,
WILL_FIRE_acknowledge,
WILL_FIRE_start;

// inputs to muxes for submodule ports
wire [31 : 0] MUX_mcand$write_1_ VAL_1,
MUX_mcand$write_1_ VAL_2,
MUX_product$write_1_ VAL_1;
wire [15 : 0] MUX_mplr$write_1_ VAL_2;
wire MUX_product$write_1_ SEL_1;

// action method start

assign StartlsReady = mplr == 16"d0 && available ;
assign CAN_FIRE_start = StartShouldGo ;

assign WILL_FIRE_start = StartShouldGo ;

// value method result
assign result = product ;
assign RDY_result = mplr == 167d0 ;

// action method acknowledge

assign RDY_acknowledge = mplr == 16"d0 && lavailable ;
assign CAN_FIRE_acknowledge = EN_acknowledge ;

assign WILL_FIRE_acknowledge = EN_acknowledge ;

// rule RL_cycle

// The “cycle® rule defines the core functionality of the multiply
// The rule does shift and adds to perform each stage of the multiply.

// The rule fires (executes) on any cycle that mplr!=0.

// If the LSB of the mplr is 1, then mcand is added to the interim calculation.
// 0On every cycle, mcand is shifted left and mplr is shifted right.

assign CAN_FIRE_RL_cycle = mplr '= 16°d0 ;
assign WILL_FIRE_RL_cycle = CAN_FIRE_RL_cycle ;

// inputs to muxes for submodule ports

assign MUX_product$write_1_ SEL_1 = WILL_FIRE_RL_cycle && mplr[0] ;

assign MUX_mcand$write_1_ VAL_1 = { 16°dO0, ml } ;

assign MUX_mcand$write_1_ VAL_2 = { mcand[30:0], 1°dO } ;
assign MUX_mplr$write_1_ VAL_2 = { 1"dO, mplr[15:1] } ;
assign MUX_product$write_1_ VAL_1 = product + mcand ;

// register available
assign available$D_IN = IStartShouldGo ;
assign available$EN = StartShouldGo || EN_acknowledge ;

// register mcand
assign mcand$D_IN =
StartShouldGo ?
MUX_mcand$write_1_ VAL_1 :
MUX_mcand$write_1_ VAL_2 ;
assign mcand$EN = StartShouldGo || WILL_FIRE_RL_cycle ;

// register mplr

assign mplr$D_IN = StartShouldGo ? m2 : MUX_mplr$write_1_VAL_2 ;

assign mplr$EN = StartShouldGo || WILL_FIRE_RL_cycle ;

// register product
assign product$D_IN =

MUX_product$write_1_ SEL_1 ? MUX_product$write_1_ VAL 1 :
assign product$EN = WILL_FIRE_RL_cycle && mplr[0] || StartShouldGo ;

// handling of inlined registers

always@(posedge CLK)
begin
if (IRST_N)
begin
available <= “BSV_ASSIGNMENT_DELAY 17d1;
mcand <= “BSV_ASSIGNMENT_DELAY 327°dO;
mplr <= “BSV_ASSIGNMENT_DELAY 167"dO;
product <= “BSV_ASSIGNMENT_DELAY 327dO;
end
else
begin
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if (available$EN) available <= “BSV_ASSIGNMENT_DELAY available$D_IN;
if (mcand$EN) mcand <= “BSV_ASSIGNMENT_DELAY mcand$D_IN;
if (mpIr$EN) mplr <= ~BSV_ASSIGNMENT_DELAY mplr$D_IN;
if (product$EN) product <= “BSV_ASSIGNMENT DELAY product$D_IN;
end
end

// synopsys translate_off

~ifdef BSV_NO_INITIAL_BLOCKS

“else // not BSV_NO_INITIAL_BLOCKS

initial

begin
available = 1°b0 /* unspecified value */ ;
mcand = 32"hAAAAAAAA /* unspecified value */ ;
mplr = 16"b1010101010101010 /* unspecified value */ ;
product = 32"hAAAAAAAA /* unspecified value */ ;

end

~endif // BSV_NO_INITIAL_BLOCKS

// synopsys translate_on

// handling of system tasks

// synopsys translate_off
always@(negedge CLK)
begin
#0;
if (RST_N) if (WILL_FIRE_RL_cycle) $display('rule cycle just fired!™);
end
// synopsys translate_on

endmodule // mkWidget

bluespec



BEWEHESE !

CYBERNET

HAINRY b RATF LKA S
EEFER

T101-0022 HEHFHHESHEFE 3T LV 7 EIL
Tel: 03-5297-3295  Fax: 03-5297-3637

e-mail: bluespec@cybernet.co.jp
http://iwww.cybernet.co.jp/bluespec/





