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SV-to-C Declaration Syntax

extern_decl ::=
extern access _node ? attribute (, attribute) * ?

function_decl | task fnane ( extern func_args ? );
function_decl ::= function return-type
access node ::=( "A" | "C" )
attribute ::= pure | context
Examples:

/'l Declare an SV call abl e, pure,
/'l free standi ng(non-context specific), C function
extern "C' pure function int MyCFunc( input int portlD);

/'l Declare an SV call able, context specific, C task

extern "C' context task MyCTask(
I nput int portlD, output int mappedl D );
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SV-to-C Free Function Binding

» For freefunctions, i.e. no cont ext keyword in declaration, no special
binding API call required.

o Simply define the function onthe C side ...

i nt MyCFunc( int portlID ){
return map(portliD);

}
e ...andcdl itfromthe SV side.

always @ ny_clock ) begin
1f( nmy_reset ) begin
/1 Bl ah, blah, blah;
end
el se begin
| f( state == READY ) begin
mappedl D <= MyCFunc( portID); // Call to C
state <= WAI TI NG
end
/1 Bl ah, bl ah, blah;

end
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SV-to-C Context Specific Function Binding

» For context specific functions or tasksuset f _i set wor kar ea(),
tf igetworkarea(), tf _getinstance(), tf_m pnane() In
current PLI interface to establish context to be associated with each
Instance specific SV call.

» The equivalent can probably aso be done using VPI functions as well
(exercise left to reader !).

 Defineafunctiononthe C sidethat callst f _geti nst ance() and
tf i1 getworkarea() tofetch acontext pointer previoudy established
as described above:
voi d MyCTask(int portID, int *mappedl D ){
MyCMbdel *me = (MyCMbdel *)tf i getworkarea(
tf _getinstance() );
*mappedl D = ne->map(portlD);
}

e During initialization, bind the model context to the SV caller instance:
void MyCvodel ::Init( ){
tf _isetworkarea( this, tf_m pname(“top.ul”) );

}
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C-to-SV Declaration Syntax

export decl ::=
export access node ? attribute (, attribute) * ?
function | task fnane;

access node ::= ( "A" | "C" )
attribute ::= pure | context
Example:

/'l Declare a C callable, context specific, SV task
export "C' context task MySvTask;

task MySvTask;
I nput int portl D
out put i nt nmappedl D,

mappedl D = map(portl D);
endt ask
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C-to-SV Context Specific Task Binding

» For context specific functionsor tasksuset f _m pnane() to establish
context to be associated with each instance specific SV callee:

» The equivalent can probably aso be done using VPI functions as well
(exercise left to reader !).

* During initialization, establish a context handle to the SV callee instance:
void MyCvodel ::Init( ){
svContext = tf_m pnane( “top.ul. MySvTask” );
}
* Now at run-time call the SV function from C passing the context handle as
the first argument:
voi d MyCWvbdel :: RunTest( int portlD ){
MySvTask( svContext, portlD, &rappedl D );
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Packet Router Example

Packet Router Example
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Packet Router Example: SystemC Testbench Root

1 SC _MODULE( TestBench ){
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private:
Et hPort W apper *context1;
Et hPort W apper *cont ext 2;
Et hPort W apper *cont ext 3;
Et hPort W apper *cont ext 4;
i nt numQut put s;

void testThread(); // Main test driver thread.

public:

SC CTOR( System ) : nunfQutputs(0) {

SC THREAD( testThread );
sensitive << UTick;

/1 Construct 4 instances of reusabl e EthPortW apper
Il class for each of 4 different HDL nodul e instances.

contextl = new EthPortWapper( "cl"
context2 = new EthPortWapper( "c2"
context3 = new Et hPort Wapper( "c3"
context4 = new EthPortWapper( "c4"

}

voi d BunpNunmQut put s(){ nunQut put s++; }

b

voi d Test Bench: :test Thread(){

/1 Now run a test that sends random packets to each input port.
cont ext 1- >Put Packet ( gener at eRandonPayl oad() );
cont ext 2- >Put Packet ( gener at eRandonPayl oad() );
cont ext 3- >Put Packet ( gener at eRandonPayl oad() );
cont ext 4- >Put Packet ( gener at eRandonPayl oad() );

while( nunCutputs < 4 ) // Wit until
sc_wait();

al |

— — — —

cont ext 1- >Bi nd(
cont ext 2- >Bi nd(
cont ext 3- >Bi nd(
cont ext 4- >Bi nd(

"t op.
"t op.
"t op.
"t op.

ul"
u2"
u3"

4 packets have been received.

this );
this);
this );
this );
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Packet Router Example: SystemC EthPortWrapper Module
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SC MODULE( Et hPort Wapper ){
private:
voi d *svCont ext ;
sc_nodul e *nyParent;

public:
SC CTOR( EthPortWapper ) : svContext(0), myParent(0) { }
voi d Bind( const char *hdl Path, sc_nodul e *parent );
voi d Put Packet ( vec32 *packet );

friend void Handl eQut put Packet ( int portlD, vec32 *payload );
1

voi d Et hPort W apper:: Bi nd( const char *hdl Path, sc_nodul e *parent ){
myPar ent = parent;
svContext = tf_m pname( hdl Path );
tf _isetworkarea( this, tf_m pnane(hdl Path) );

}

voi d Et hPort W apper : : Put Packet ( vec32 *packet ){
Put Packet ( svContext, packet ); // Call SV function.

}

friend void Handl eCut put Packet ( int portlD, vec32 *payl oad ){
Et hPort W apper *me = (EthPortWapper *)tf_igetworkarea( tf_getinstance() );

me- >nyPar ent - >BunpNunQut puts(); // Let top | evel know another packet received.

printf( "Received output on port on port %n", portiD);
nme- >DunpPayl oad( payl oad );
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Packet Router Example: SystemVerilog EthPort Module
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nodul e Et hPort (

M i Qut Dat a, M i | nDat a,
M i Qut Enabl e, M i | nEnabl e,
M i QutError, MilnError,

clk, reset );
i nput [7:0] M CQutDat a; output [7:0] mi_data;
reg [7:0] mi_data;

i nput M i Qut Enabl e; out put mi _enabl e;

reg m i _enabl e;
i nput MiQutError; output nmii_error;
reg mi_error;

i nput clk, reset;

extern "C' context task Handl eQut put Packet (
input int portlD, input reg [1439:0] *payload );

export "C' context task PutPacket;

reg packet Recei vedFl ag;
reg [ 1499: 0] packet Dat a;

t ask Put Packet ;
i nput reg [1499: 0] packet;

packet Dat a = packet;

packet Recei vedFl ag = 1;
endt ask
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Packet Router Example: SystemVerilog EthPort Module (cont'd)
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always @ clk ) begin /1 input packet FSM
if( reset ) begin
/1 Blah, blah, blah ..
end
el se begin
if( instate == READY ) begin
i f( packetReceived )
state <= PROCESS | NPUT_PACKET,;
end
el se if( instate == PROCESS | NPUT_PACKET ) begin
/1 Start processing input packet byte by byte ..
end
end
end

always @ clk ) begin /1 output packet FSM
if( reset ) begin
/1 Blah, blah, blah ..
end
el se begin
i f( outstate == READY ) begin
if( MiCQutEnable )
state <= PROCESS_QOUTPUT_PACKET
end
el se if( outstate == PROCESS QUTPUT_PACKET ) begin
/1 Start assenbling output packet byte by byte ..

/1 Make call to Cside to handle it
Handl eCQut put Packet ( nyPort| D, outPacketVector );
end
end
end
endnodul e
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