JIOJIATOK A

I'padiunmii matepian aTecTamiiiHoi poooTu

95



96



fx ‘-"I'HI'I[.H'H'IIH 'R-I[!'I“.n':'l."IE.El'H\' 'I'I[!li'l'l'll'l!fliH

@ Papns neperipia OporpasHaors
aademenenns

97



Dynamic

Model checking
QCjclebosed B limind J
Transag:iion- R Equivalence checking |

1 aws |

Emulation
Systems

Transaction
Class

youaqisa |

Virtual gmcﬂons
Implementations

98



w
»
"
0
a
z
pel
u

99



(— —1,
TF>=mc™

Devica

|| purcerraced IVE Server

Router

Server Library

Incapsulate all control
functionality for perfo
system interconnecti

Client Libra
Provide muttithread
communication interface based
on Windows Sockets 2

IVE Server

Connection Intexface;
Connect(name, sddress,port),
Disconnect(),
WastOnStant(),
Send(message),

message Recerve(),
CreateMessage(dest, src,datasee buf),
GetTransactionMessage (header,buf),
GetTransactionMessage Dara(data buf),

SystemC
Should be included in case of
using transactors for HDL models

Client Library
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3pa3ok MoJiesi TpaH3aKTopa

/tlm/HWComponent/my component.sv:

/** Memory module */
‘timescale 1 ns/1 ps
module m (clk,
data in,
addr,
read_en,
write en,
data out);

parameter DATA WIDTH = 4;
parameter ADDR WIDTH = 4;

output clk;
input [DATA WIDTH - 1 : 0] data_ in;
input [ADDR WIDTH - 1 : 0] addr;
input read en;
input write en;
output [DATA WIDTH - 1 : 0] data out;
reg[DATA WIDTH - 1 : 0] data out;
reg [ADDR_WIDTH -1 : 0] data [DATA_WIDTH -1 : 0];
reg clkl = 0;

////1/////////ASSERTIONS////////////////
property read check;

@ (posedge clk) read en and !write en;
endproperty

property write check;
@ (posedge clk) !read en and write en;
endproperty
always @ (posedge clk )
if (read en && !write en)
begin//READ
read asrt: assert property (read check);
data out = dataladdr];

Sdisplay ("Time=%0d ns => Read:%b" , Stime, data[addr]);
end
else if (write en && !read en)
begin//WRITE
write asrt:assert property(write check);
dataladdr] = data in;
Sdisplay ("Time=%0d ns => Write:%b" ,$time, data in);
end
else

Sdisplay ("WAIT!!!™);

//clock generator
alwaysclkl = #100 ~clkl;
assign clk = clkl;

//TRANSACTOR INSTANCE
tester Test (clk,
data in,
addr,



read_en,
write en,
data out);

endmodule
FHHHHHFH#HH4## 44 TRANSACTOR MODEL######### 4444444

/tlm/Tester/tester.h:
#ifndef TESTER H
#define  TESTER H

#include <systemc.h>
#include "test.h"
#include "transactor.h"

SC_MODULE (tester)
{
public
sc_in<sc logic > clk;

sc_out<sc_lv<4> > data in;
sc_out<sc_ 1lv<4> > addr;
sc_out<sc logic > read en;
sc_out<sc logic > write en;
sc_in<sc_ 1lv<4> > data out;

test *ptst;
transactor *ptrans;

SC_CTOR (tester)
clk("clk™),
data in("data in"),
addr ("addr"),
read en("read en"),
write en("write en"),
data out ("data out")

ptst = new test("tst");
ptrans = new transactor ("trans");

ptrans->clk(clk);
ptrans->data_in(data in);

ptrans->addr (addr) ;

ptrans->read en(read en);

ptrans->write en(write en);
ptrans->data out (data out);
ptst->transactor interface.bind(*ptrans);

}
~tester ()
{
delete ptst;
delete ptrans;
}
}i
SC_MODULE EXPORT (tester);
#endif // TESTER H

/tlm/Tester/transactor.h:
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#ifndef  TRANSACTOR H
#define _ TRANSACTOR H

#include <systemc.h>

class transactor signal interface : public sc module
{
public:
sc_in<sc logic > clk;
sc_out<sc_ lv<4> > data in;
sc_out<sc_ lv<4> > addr;
sc_out<sc logic > read en;
sc_out<sc logic > write en;
sc_in<sc_ 1lv<4> > data out;

}i

class transactor task interface : virtual public sc_interface

{

public:
virtual int read (int addr) = 0;
virtual void write (int addr, int wval) = 0;
virtual void terminate() = 0;

}s

class transactor : public transactor signal interface,
public transactor task interface

public:
SC_CTOR (transactor)
{
}

virtual int read (int addr);
virtual void write (int addr, int wval);
virtual void terminate () ;

bi

#endif //_ TRANSACTOR H

/tlm/Tester/transactor.cpp:

#include "transactor.h"
#include <systemc.h>

int transactor::read (int _addr)

{
addr.write( _addr );

read en.write( SC_LOGIC 1 );
write en.write( SC _LOGIC 0 );

wait (clk.posedge event()); // wait for rising edge
return data out.read().to_int();

}

void transactor::write (int _addr, int wval)
{
addr.write( _addr );



data in.write( _wval );
read en.write( SC LOGIC 0 );
write en.write( SC_LOGIC 1 );

wait (clk.posedge event());

}

volid transactor::terminate ()

{

sc_stop();

/tlm/Tester/test.h:

#ifndef TEST H
#define  TEST H

#include <systemc.h>
#include <scv.h>
#include "transactor.h"

class test : public sc _module

{
public:

sc_port<transactor task interface> transactor interface;

SC _CTOR (test)

{
SC_THREAD (main) ;

}

void main () ;

}i
#endif //_TEST H
/tlm/Tester/test.cpp:

#include "test.h"
#include "ClientLib.h"

const char* WRITE = "WRITE";
const int DELAY = 10;

void test::main ()
{
int res = 0;
char buf out[255];
const char* buf in = NULL;
char* str ptr;
DataStorage newData;

// wait for rising edge

if (!Connect ("MEMORY","127.0.0.1",12))
cout<<"Error: Connecting failed!";

else
{
//waiting on sim start
while (!WaitOnStart ())
Sleep (DELAY) ;
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for (int count=0; count<4; count++)
{
/** receive data */
while (1)
{
buf in = (char*)Receive();
if (!buf in)
Sleep (DELAY) ;
else
break;
}
if (buf in)
{

memcpy (&newbData, buf in, sizeof (newData));
if (!newData.size)
cout<<"Bad storage size!\n";

newData.data = new char[newData.data sizel;
memcpy (newData.data,
buf int+sizeof (newData), newData.data size);
str ptr = strstr(newbData.to port, (char*)WRITE);

if (str_ptr)
{

res = *((int*)newData.data);

transactor interface->write (count, res);

cout << "##" << res<<endl;

delete[] newData.data;
res = transactor interface->read(count);

/** Send data */
CreateMessage (
"CONTROLLER",
"IN" ,
"MEMORY",
"READ",
(void*) &res, sizeof (res),buf out);
Send (buf out);
}
Sleep (DELAY) ;
}
Disconnect () ;

}

cout << "End of the test! res:" << res << endl;

transactor interface->terminate () ; // stop simulation
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