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Converting Testbenches From
TestBuilder 1.3 to TestBuilder-SC

Overview

TestBuilder-SC is a verification library built on top of the SystemC modeling library. It is very
similar to TestBuilder 1.3, but there are differences:

m  TestBuilder-SC uses naming conventions that are consistent with SystemC.
m  TestBuilder-SC uses SystemC as the threading kernel.

m  TestBuilder-SC needs to communicate to host simulators using the host simulator’s
native SystemC communication mechanism to improve performance and reliability.

In most cases, there is a one-to-one correspondence between the TestBuilder 1.3 API and
the TestBuilder-SC API. However, some functionality that exists in TestBuilder 1.3 is not yet
available in TestBuilder 1.3, and in some cases the way things are done in TestBuilder-SC is
significantly different from TestBuilder 1.3.

This document describes how you can move a TestBuilder 1.3 test environment to
TestBuilder-SC. The areas of concentration are:

s  HDL Connection ($t bv_t vm connect , $t bv_mai n)

m  Arbitrary-Width Signals (tbvSignalT)

m  User Data Types (tbvSmartRecordT)

m  Concurrency (tbvTaskT and spawn)

m  Transactors (tbvTvmT)

m  Randomization and Constraint Solving

m  Transaction Recording

m Verification Data Structures
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= Ultility functions

For a mapping between commonly used TestBuilder 1.3 functions and methods and the
TestBuilder-SC equivalents, see “TestBuilder-1.3-to-TestBuilder-SC Mapping” on page 24.

HDL Connection

$tbv_tvm_connect

The Verilog $t bv_t vm connect user task and VHDL tbv_tvm_connect foreign model have
been removed. They are replaced by a vendor-specific connection methodology. If you are
using the SC-HDL SystemC simulator provided with TestBuilder-SC, the connection
methodology is a Verilog user task called $sc_cosi m_i ni t ora VHDL foreign model called
scl i b: scnod.

In TestBuilder 1.3, you used the t bvTvmlypes array or the t bvTvmr: : r egi ster Tvim()
function to register your TVMs in the test. In TestBuilder-SC, there is a macro called
SC_MODULE_EXPORT that you use to register SystemC modules for communication with your
HDL.

The following example shows a TestBuilder 1.3 TVM connection:

[l nytvm v

modul e nytvm (cl k, outl, out?2);
i nput cl k;
out put out1;
out put [7:0] out?2;

reg outl,
reg [7:0] out2;

initial $tbv_tvm connect;
endnodul e

--mytvm vhd
architecture tb of nytvmis
attribute foreign of tbh:architecture is "FM thbvlib:tbvlib";
begin
end tb;

[l nytvmtw
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class nytvm: public tbvTvml {
publi c:
TBV_HDL_SI GNALS_BEGQ N
tbvSignal HdlI T cl k(cl k, tbvEnunsT:: READ _ONLY);
tbvSignal Hdl T out 1(outl, tbvEnunsT:: WRI TE_ONLY);
t bvSi gnal Hdl T out 2(out 2, tbvEnunsT:: WRI TE_ONLY);
TBV_HDL_SI GNALS_END

H

//tbvMain. cc

#i ncl ude "nytvm h"

tbvTvmTypeT tbvTvnilypes[] = {
{"nytvni, nytvm:create, 0 },
{ 0}

}

The following example shows a TestBuilder-SC transactor connection:

[ nytvm v

modul e nytvm (clk, outl, out?2);
i nput clk;
out put out1;
output [7:0] out?2;

reg outl,
reg [7: 0] out2;

initial $sc_cosiminit;
endnodul e

--mytvm vhd
entity mytvmis port
(clk : in std_|ogic;
outl: out std_l ogic;
out2: out std ulogic_vector(7 downto 0) );
end nytvm

architecture schdl of nytvmis

attribute foreign of schdl:architecture is “FM sclib:scnod”;
begin
end schdl ;
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[l nmytvm h
SC MODULE(mytvm {
sc_i n<bool > cl k;
sc_out <bool > out 1;
sc_out <sc_ui nt<8> > out 2;
SC CTOR(mytvm) : clk(“clk”), outl(“outl”), out2(“out2”)
{}
b

/1tbvMin. cc
#i ncl ude “nytvm h”
SC_MODULE_EXPORT(nytvmn) ;

The next example shows how to code the HDL connection when you will be simulating with
NC-SystemC:

[/l The C++ is exactly the sane as SC-HDL, the only difference is in the HDL
/1 wrapper nodul e.
[ nytvm v
modul e nytvm (cl k, outl, out?2)
(* const integer foreign = “SystenC nytvm'; *);

i nput clk;

out put out 1,

output [7:0] out?2;
endnmodul e

--mytvm vhd
entity mytvmis port
(clk : in std_logic;
outl: out std_ | ogic;
out2: out std_ul ogic_vector(7 downto 0) );
end nytvm

architecture ncsc of nytvmis

attribute foreign of ncsc:architecture is “SystenC’;
begin
end ncsc;
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$tbv_main

Thet bv_mai n Verilog system task and VHDL foreign procedure provided the main test entry
point in TestBuilder 1.3. In TestBuilder-SC, no test entry point is required. For TestBuilder 1.3,
you must create a dummy SystemC module that starts the main test thread manually.

Note: Whenthe sc_nmi n() entry pointis supported, you will be able to instantiate the main
in SystemC without the need for the extra HDL layer.

The following example shows the TestBuilder 1.3 main test entry point:

[ltop.v
nmodul e top;
// Do normal connections, etc

initial $tbv_main;
endnmodul e

The following example show the TestBuilder-SC main test entry point:

[ltop.v
nmodul e top;
// Do normal connections, etc.

/1l Instantiate a dumry test nodul e.
tb_main test();
endnodul e
nodul e tb_mai n;
iniital $sc_cosim.init; // Using SC HDL
endnodul e

--top.vhd for vhdl connection
entity top is
end top;

entity th_minis
end tb_main;

architecture al of top is
conponent tb_main is
end conponent;

begin
test: tb_main;
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Converting Testbenches From TestBuilder 1.3 to TestBuilder-SC

Direct HDL Signal Connection

end al;

architecture ncsc of tb nmainis
attribute foreign of ncsc:architecture is “SystenC’;

begi n
end ncsc;

//tbvMain. cc
void tbvMain() {
/!l Do the test.

/1tbvMin. cc
SC_MODULE(tb_rain) {
SC CTOR(tb_rmmi n) {
TB_THREAD(t bvMai n) ;
}
voi d tbvMain();

H

SC_MODULE_EXPORT(tb_mmai n) ;

void tb_main::tbvMain() {
/1 Do the test.

TestBuilder 1.3 has three HDL signal classes: t bvSi gnal Hdl T, t bvSi gnal Hdl 2St at eT,
and t bvSi gnal ArrayHdl T.

SystemC has an sc_si ghal <> channel that can be an aribtrary type. If the type is two-state
(sc_ui nt <> for example), a connection to HDL will be two-state. If a signal is four-state

(sc_I ogi c), the connection to the HDL will be four-state.

For direct HDL connection, sc_si gnal has two methods:

sc_signal <>:: observe_f orei gn_si gnal

sc_signal <>::control _foreign_signal
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For example:

t bvSi gnal Hdl 2StateT inl ("top.inl", tbvEnunsT::READ ONLY); // tb 1.3
sc_signal <bool > inl; inl.observe foreign_signal ("top.inl"); // tbsc

tbvSignal T out1("top.outl", tbvEnunsT::WRITE ONLY); // tb 1.3
sc_signal <sc_lv<8> > outl; outl.control _foreign_signal ("top.outl"); // tbsc

Other Entry Points

TestBuilder 1.3 provides at bvl ni t () entry point that occurs before simulation. There is no
corresponding entry point in TestBuilder-SC. However, when sc_mai n() is supported, it will
occur before anything else, so you will be able to use itliket bvinit ().

NC-SystemC and SC-HDL provide other useful entry points inside of sc_nodul e() . They
are virtual methods:

m virtual void sc_nodul e::end_of construction()

This method is called just before the end of elaboration. It gives a module an opportunity
to do special port bindings.

m virtual void sc_nodul e::end_of el aboration()

This method is called after elaboration, but before simulation starts. You cannot do any
port binding at this point, but you can do other initialization.

m virtual void sc_nodul e::end_of sinulation()

This method is called when the simulation ends, which occurs before the destructor is
called, so the design hierarchy is still intact at the end of simulation.

Currently Missing Pieces

= No connection to HDL memory (no equivalent to t bvSi gnal ArrayHdl T).
m  No force/release of signals in HDL.

m  No delayed signal assignments.
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Arbitrary-Width Signals (tbvSignalT)

TestBuilder 1.3 defines the t bvSi gnal 2St at eT and t bvSi gnal 4St at eT classes to
implement arbitrary-width signals. TestBuilder-SC does not define an equivalent set of
classes, but instead uses the SystemC sc_si gnal channel for this type of class.

Ansc_si gnal can be associated with any data type, so you can use the following mappings
between the TestBuilder 1.3 signal classes and the SystemC signal channels:

Table 1-1

TestBuilder 1.3 TestBuilder-SC

tbvSi gnal T (tbvSi gnal 2St at eT) sc_signal <i nt >
sc_si gnal <ui nt >
sc_signal <sc_i nt<N> >
sc_signal <sc_ui nt <N> >
sc_si gnal <sc_bi gi nt <N> >
sc_si gnal <sc_bi gui nt <N> >
sc_signal <sc_bi t>
sc_si gnal <sc_bv>

t bvSi gnal 4St ateT sc_signal <sc_| ogi c>
sc_signal <sc_| v<N> >
sc_signal _rv<sc_|l ogi c>
sc_signal _rv<sc_| v<N> >

t bvSi gnal ArrayT sc_signal <int>[ N, etc.

t bvSi gnal Array4St ateT sc_signal <sc_| ogi c>[ N, etc.

User Data Types (tbvSmartRecordT)

In TestBuilder 1.3, the t bvSmar t Dat aT base class includes a number of verification
capabilities, such as randomization, value callbacks, and transaction recording.

In TestBuilder-SC, those same capabilities are available by using the TestBuilder-SC data
extensions interface. You create a normal C/C++ user-defined type, then create a

t b_ext ensi ons<> version of the type. You can randomize an extended object, apply value
change callbacks to it, and use it for attributes in transaction recording.

The following example shows a TestBuilder 1.3 smart record:

/1 This exanple needs to be run through tbvWzard to generate code:
cl ass nyrecordT : public tbvSmartRecordT {
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TBV_SMART_FI ELDS BEG N
tbvSmartIntT i1;
t bvSnart Unsi gnedT i 2;
TBV_SMART_FI ELDS_END

/1l Using the object
void use data() {
myrecordT *data_p = new nyrecordT;
dat a_p->randomi ze();
tbvQut << "data = " << *data_p << endl;

}

The next example shows a corresponding TestBuilder-SC extended data type:

/]l Create a normal struct:
struct myrecordT {

int i1;

unsi gned i 2;

b

/1l Run the struct through tb_wi zard_ext to automatically generate
/1 the follow ng code:
tenpl at e<>
class tb_extensi ons<nmyrecordT> : public tb_extensi ons_base<nyrecordT> {
publi c:
tb_extensions<int> il1;
t b_ext ensi ons<unsi nged> i 2;
TB_EXTENSI ONS_CTOR( nyrecordT) {
TB FI ELD(i 1);
TB_FI ELDXi 2);
}
b

/1 Using the object

void use data() {
tb_smart_ptr<nyrecordT> data_p;
dat a_p->next();
tb out << "data = " << *data_p << endl;
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Concurrency (tbvTaskT and spawn)

In TestBuilder-SC, there is no direct equivalent to at bvTaskT object type. The convenience
operations done in TestBuilder 1.3, specifically automatic transaction recording, must be
done manually. The TestBuilder-SC API for spawning and running tasks is much more flexible
in TestBuilder-SC, however. You can spawn or run any arbitrary function or method using
TestBuilder-SC.

Running or Spawning a Task

To spawn a task in TestBuilder 1.3,you create at bvSnar t Dat aT argument and call the
spawn() orrun() method of the task passing a pointer to the argument, as shown here:

/1 Definition of a task
class nytask : public tbvTaskTypeSafeT<nyrecordT> {

virtual void body (nyrecordT*);

b
class nytvm: public tbvTvnT {

myt ask t1;

b

void tbvMain() {
nmytvm *tvm = tbvTvnil: : get TvnByl nst anceNameP(“tvnl”);
myrecordT dat a;

mytvm >t 1. run(&data); // Bl ocking call
tbvThreadT t;
t = mytvm >t 1. spawn(&data); // Non-bl ocking call

t.wait(); // Wait for the spawned task.
}

In TestBuilder-SC, the signature of the method to call is arbitrary. It does not have to be a
method named body() that takes exactly one argument. There is no task base class in
TestBuilder-SC. Instead, you need to create an interface class that can be attached to an
sc_nodul e using port binding, as shown here:

// Definition of task a interface
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class nytask_if : virtual public sc_interface {
publi c:
virtual void nytask(myrecordT) = O;

b
class nytvm: public nytask_if {
publi c:
voi d nytask(nmyrecordT*);
b

void test::tbvMain() { // A test thread
mytvm *tvm = (nytvnt)simcontext()->find_object(“top.tvml”);
myrecordT dat a;
tvm >nytask(&data); // A blocking call

tb_thread t;
t = tb_spawn(“nythread”, tvm &mytvm:mytask, &data);

th wait(t);

Monitor Threads

In TestBuilder 1.3, you typically start a monitor thread as follows:

class nytvnT : public tbvTvnr {
publi c:
nmoni tor _task nonitor;

void setup() {
nmoni t or. spawn()

b

where the monitor body function is implemented like this:
voi d nonitor_task:: body(tbvSnartDataT*) ({

while(1) {
/'l Do nonitor tasks
}

In TestBuilder-SC, you can do a soperation by using the SC_THREAD or TB_ THREAD macros
to start a monitor thead.
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class nytvml : public sc_nodule {
void nonitor();

SC_CTOR(nytvni) {
TB_THREAD( noni t or) ;

}
b
voi d nytvnT::nonitor() {
while(1l) {
/1 Do nonitor tasks
}
}

Example TestBuilder-SC Class to Mimic tbvTaskT

You can mimic the t bvTaskT class by using the following class definition.

tenpl at e<cl ass T>
class tb task t {
pr ot ect ed:

sc_nodul e *parent _tvm
tb_tr_streamfi ber;
tb_tr_generator<T, T> gen
tb_rmutex mutex;
string nane;

publi c:
virtual void body(T*) = O;
void run(T* datap) { body_ w apper(datap); }
voi d spawn(T* datap)
{ tb_spawn(nane, this, &b task t<T>::body wapper, datap); }

publi c:
voi d body_w apper (T* datap) {
mut ex. | ock();
dat ap- >handl e = gen. begi n_transacti on(nane, *datap);
body(dat ap) ;
gen. end_transacti on(*dat ap, datap->handle);
mut ex. unl ock();

b
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The task concept use model in TestBuilder 1.3 is slightly different than what is generally
recommended for TestBuilder-SC. In TestBuilder-SC, it is best to use an interface class that
defines tasks. You can still use the TestBuilder 1.3-style task within the TestBuilder-SC
methodology, as shown in this sample TestBuilder-SC task interface:
/1l Interface class
class nybus task if() : virtual public sc_interface {
virtual void do_nytask(dataT) = O;

H

/1 TestBuilder 1.3-style task using the task wrapper
class nytask_t : public tb_task t<dataT> {
publi c:
nytask_t(sc_nmodule *tvm : tb_task t<dataT(tvm “nytask_t”, “data”) {}
virtual void body(dataT* data) {
/1 Do functionality

/] TestBuilder-SCstyle transactor using an inteface class and task
class nytvm: public nytvmnodule_ if, nybus task if {
private:
myt ask_t nytask;
publi c:
virtual void do_nytask(dataT* data) { mytask.run(data); }

mytvn(sc_nodul e_name nm : nytvmnodule if(nn), nytask(this) {}

Spawning Arbitrary Methods and Functions

In TestBuilder 1.3, you can use the t bvSpawnNAr gMet hodT<> and

t bvSpawnNAr gFunct i onT classes to spawn functions and methods. For TestBuilder 1.3,
this works as long as N is between 0 and 2, and the function or method returns void. In
TestBuilder-SC, you can use the t b_spawn function, which spawns any function or method.
The function or method can take up to 10 arguments and can have a return value.

The following is a TestBuilder 1.3 example of spawning a function:
void nyfunction(int arg) {

}
void tbvMain() {

October 2002 17 Product Version 4.1



TestBuilder-to-TestBuilder-SC Interoperability Guide
Converting Testbenches From TestBuilder 1.3 to TestBuilder-SC

t bvSpawnOneAr gMet hodT<i nt >: : spawn( nyfunction

t bvThr eadT: : wai t Descendent s() ;

}

10);

The next example shows corresponding TestBuilder-SC example that use t b_spawn:
void nyfunction(int arg) {

}

int nyfunction_ret(int arg) ({

}

int sc_main(int argc, char** argv) {

int retval

tb_spawn("t1",
tb_spawn("t2",

myfunction, 10);
myf unction_ret,

tb_thread::wait_descendents();

Concurrency Objects

&retval

TestBuilder-SC uses the SystemC channel concept to define concurrency objects such as
semaphores. Following is a list of TestBuilder 1.3 concurrency classes, how they map to
TestBuilder-SC concurrency channels, and the channel interfaces in TestBuilder-SC.

Table 1-2 Concurrency Object Mapping

TestBuilder 1.3

TestBuilder-SC

Channel Interface

t bvSenil

t bvMut exT
tbvBarrierT

t bvMai | boxT

t bvThr eadT
tbvSignal HdI T
t bvEvent Expr T

tb_semaphore
sc_senmphore

tb_mut ex
tb_barrier
tb_sync_li st
tb_thread
sc_si gnal <T>

tb_sync_expr

tb_semaphore_if
sc_senaphore_if

tb_rmutex_if
tb_barrier if

th_list_if

sc_signal _in_if
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Transactors (tbvTvmT)

The concept of a transactor is the same in TestBuilder-SC as it was in TestBuilder 1.3. The
primary difference is in the task interface of the transactor, which primarily affects master
transactors.

In both TestBuilder 1.3 and TestBuilder-SC, a master transactor consists of three sections:

m  The interface section, which defines how the transactor connects to the device under
test.

m  The task section, which defines how a test requests transaction activity.

m  The local transactor component information.

The following example shows a TestBuilder 1.3 master transactor definition that will be
generated by using tbvWizard macros:

class nyTvnT : public tbvTvnr {
/1 Device interface
TBV_HDL_SI GNALS BEG N
tbvSignal Hdl T cl k("cl k", tbvEnunsT:: READ ONLY)
t bvSi gnal Hdl T data("data", tbvEnunsT::WRI TE_ONLY)
TBV_HDL_SI GNALS_END
/1 Task interface section
TBV_TASKS_BEGQ N
doWiteT do wite;
TBV_TASKS_END

b
This example shows a corresponding TestBuilder-SC master transactor definition:

/1 Device interface cl ass
struct myTvmduv_if : public sc_nodul e {

sc_i n<bool > cl k;

sc_out<sc_ui nt<16> > data;

myTvm duv_i f (sc_nodul e_nane nm : sc_nodule(nm, clk(“clk), data(“data”) {}
s

/1l The task interface; refer to the Concurrency section to see how tasks are
/1 mapped between TestBuil der 1.3 and TestBuil der-SC
struct myTvmtask if : public virtual sc_interface {

virtual void do wite(sc_uint<16> addr, sc_uint<16> data) = O;

H
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/'l Transactor declaration

struct nmyTvnil @ public myTvmduv_if, public nyTvmtask_if {
void do_write(sc_uint<16> addr, sc_uint<16> data);
nyTvnil(sc_nodul e_nane nn) : nyTvmduv_if(nm {}

Randomization and Constraint Solving

Randomization and constraint solving are essentially the same between TestBuilder 1.3 and
TestBuilder-SC. Some functionality has been added to TestBuilder-SC, and some changes
have been made to the way randomization and constraint solving are done.

Differences in Randomization

The following lists the primary differences in randomization. Some of the differences are
minor and some are significant.

m  Minor differences

0  Name changes to conform with SystemC naming conventions:

t bvRandonT tb_random
t bvBagT t b_bag

t bvSmart Dat aT: : randomi ze() tb_smart _ptr<>::next()

0  Av global seed allows repeatability with a single simple statement
(tb_random : set gl obal seed()).

0 Randomization is done using extended types (t b_ext ensi on_i f through the
tb_smart ptr <> class) instead of in a special class (t bvSmar t Dat aT for
TestBuilder 1.3).

m  Major differences

0 Seed names are generated for each thread, so that recreation of seeds using seed
names will be independent of thread ordering.

0  Distribution ranges are available using t b_bag<pai r <T, T> >.

0 Enumerated data types that have been extended can be randomized. For example:

enum nyenum{ a, b, c };
void doit() {
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tb_smart_ptr<nyenune e;
e->next ();

}

0  Value generation classes have been removed. There is no direct replacement for
classes such ast bvl nt Generator T.

Differences in Constraint Solving

= A minor difference is that constraint equations are set up by usingtb_smart _ptr<>
objects instead of t bvSmar t Dat aT objects.

= Major differences

0 Constraints are class-based, which means that all constraints must be created at
elaboration time.

Note: It is possible to dynamically modify values within a constraint, but the
constraint equation is static. In TestBuilder 1.3, constraints are completely dynamic.

0  You can use distribution constraints in complex constraints.

Transaction Recording

Transaction recording has changed quite a bit between TestBuilder 1.3 and TestBuilder-SC.
It is possible to get precisely the same functionality, but in some cases you have to manage
more things. Following is a list of the major and minor differences between TestBuilder-SC
and TestBuilder 1.3 transaction recording.

m  Minor Differences:

0 Name changes in the components of a transaction.

tbvFi berT tb tr_streamwith tb_tr_generator<T, T>

t bvTransacti onHandl eT tb_tr _handl e

0 In TestBuilder-SC, relationships are set between two transaction handles, instead of
between a transaction handle and a fiber as in TestBuilder 1.3.

0  In TestBuilder-SC, transaction attributes are extended datatypes
(t b_ext ensi ons_i f <>)instead of t bvSnar t Dat a objects. This is the same as
for randomization.

October 2002 21 Product Version 4.1



TestBuilder-to-TestBuilder-SC Interoperability Guide
Converting Testbenches From TestBuilder 1.3 to TestBuilder-SC

m  Major differences

O

There is no automatic transaction recording in TestBuilder-SC. Refer to
“Concurrency (tbvTaskT and spawn)” on page 14 for information about how a task
class similar to the TestBuilder 1.3 task class can be used to get this type of
functionality, if desired.

In TestBuilder-SC, there is no mutex in the fiber equivalent (t b_tr _stream.
Transactions are allowed to overlap in TestBuilder-SC.

In TestBuilder-SC, parent-child transaction relationships must be made explicitly.
There is no longer an implicit type of parent-child relationship.

You can write to multiple databases simultaneously in TestBuilder-SC, for example,
to both text and SST2 databases.

TestBuilder-SC includes a callback mechanism in the transaction recording library.
This allows applications to setup up begin/end transaction callbacks, among others.

The following is an example of TestBuilder 1.3 transaction code.

voi d do_tx() {

tbvSmartInt T dat a;

tbvFiberT fiber(“ny_tx fiber”);

t bvTransacti onHandl eT handl es[ 5] ;

}

for(int i=0; i<b5; ++i) {

}

handl es[i] = fiber.beginTransactionH("tx_typel”); // Inplicit nutex |ock
data = i;

fiber.recordAttribute(data, "data");

t bvWai t (100);

fi ber.endTransacti on(handl es[i]);

for(int i=0; i<5; ++) {

fi ber. begi nTransactionH("tx_type2"); [/ Inplicit nutex |ock
fiber.setPredecessor (handles[i]);

data = 5-i;

fiber.recordAttribute(data, "data");

t bvWai t (100);

fi ber.endTransaction();

The next example shows the exactly equivalent TestBuilder-SC code. The mutex is optional,
but it is needed to be equivalent to 1.3.
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voi d do_tx() {
tb_tr_streamfiber("nmy_tx_fiber");
tb_tr_generator<int> gen_tx1("tx_typel", fiber, "data");
tb_tr_generator<int> gen_tx2("tx_type2", fiber, "data");
tb_tr_handl e handl es[5];

tb_nmutex mutex("nt'); // Need a nutex if do_tx can be spawned

/1 Note: you can use record _attribute, but it is faster if you use the begin
/1 and/or end attributes in the generator
for(int i=0; i<5; ++i) {
mut ex. | ock();
handl es[i] = gen_tx1.begin_transaction(i);
tb_wait (100, SC NS);
gen_t x1.end_transaction(handl es[i]);
mut ex. unl ock();
}
for(int i=0; i<b; ++i) {
tb_tr_handle current;
mut ex. | ock();
current = gen_tx2. begin_transaction(5-i);
current.add_rel ati on("predecessor", handles[i]);
tb_wait (100, SC_NS);
gen_t x1.end_transaction(current);
mut ex. unl ock();

Verification Data Structures

The data structures in TestBuilder-SC are generally the same as in TestBuilder 1.3. However,
some data structures have been removed because STL provides exact versions. Following is
a list of the verification structures in TestBuilder 1.3 and their new names in TestBuilder-SC.
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Table 1-3 Data Structures

TestBuilder 1.3 TestBuilder-SC

tbvListT Removed

Note: t b_I i st is a special channel in
TestBuilder-SC.

tbvPriorityListT Removed

t bvSt ackT Removed

t bvQueueT Removed
tbvPriorityQueueT Removed

t bvSparseArrayT tb_sparse_array

t bvAssoci ati veArrayT tb_associ ative_array
t bvSmart QueueT tb_smart _queue

t bvBagT tb_bag

t bvSaf eHandl eT tb_safe_handl e

TestBuilder-1.3-to-TestBuilder-SC Mapping

This section lists the TestBuilder 1.3 classes, functions, and methods, and their equivalents
in TestBuilder-SC, by category:

= HDL

s  Entry Points
s HDL Mapped Signals

m Signals (includes HDL mapped signals)

m  Exception Handling

m  Time-Oriented Methods

m  Thread Wakeups (waiting)
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Table 1-4 HDL
TestBuilder 1.3 HDL TestBuilder-SC
$t bv_tvm connect Verilog $sc_cosiminit (schdl)
(*const integer foreign = “SystenC’; *)
(ncsc)
t bv_tvm connect VHDL attribute foreign of tb:architecture
is “FM sclib:scnod” (schdl)
attribute foreign of tb:architecture
is “SystenC’ (ncsc)
$tbv_main Verilog N/A
Use a model connection with no ports.
tbv_mai n VHDL N/A

Use a model connection.

Table 1-5 Entry Points

TestBuilder 1.3 TestBuilder-SC

tbvlnit() sc_mai n()
Not implemented yet.

t bvTvmiTypes] ] SC _EXPORT_MODULE()
t bvTvnil: : regi ster Tvm()
t bvMai n() N/A
Use a model connection with no ports.
t bvTvnil: : t bvTvnT() sc_nodul e: : sc_nodul e()
N/A voi d sc_nodul e: : end_of _construction()
N/A voi d sc_nodul e: : end_of _el aborati on()
N/A voi d sc_modul e: : end_of _si mul ati on()

Table 1-6 HDL Mapped Signals

TestBuilder 1.3 TestBuilder-SC

t bvSi gnal Hdl T: : tbvSi gnal Hdl T() sc_signal <T>::control foreign_signal
sc_signal <T>:: observe_foreign_signal

t bvSi gnal Hdl T: : get Hdl NameP() sc_si gnal <T>:: name()

October 2002 25 Product Version 4.1



TestBuilder-to-TestBuilder-SC Interoperability Guide
Converting Testbenches From TestBuilder 1.3 to TestBuilder-SC

Table 1-6 HDL Mapped Signals

TestBuilder 1.3 TestBuilder-SC

t bvSi gnal Hdl T: : i sFor ced() N/A

t bvSi gnal ArrayHdl T: : t bvSi gnal Ar  N/A
rayHdl T

Table 1-7 Signals (includes HDL mapped signals)

TestBuilder 1.3 TestBuilder-SC
t bvSi gnal T(nsb, | shb) sc_si gnal <sc_| ogi c<si ze> >
t bvSi gnal 2St at eT( nsb, | sb) sc_si gnal <sc_ui nt <si ze> >
Other types are supported for two-state logic.
t bvSi gnal T: : nsb() N/A
t bvSi gnal T: : 1 sb() N/A
tbvSi gnal T: : si ze() sc_l ogi c<>::size()
t bvSi gnal T: : get Val ue() sc_signal <>::read()

Table 1-8 Exception Handling

TestBuilder 1.3 TestBuilder-SC

t bvExcepti onT tb_exception

Table 1-9 Time-Oriented Methods

TestBuilder 1.3 TestBuilder-SC

t bvUi nt 64T tbvScal eSi mTi ne () N/A

t bvUl nt 64T tbvGet | nt 64Ti ne () sc_time& sc_tine_stanmp()

doubl e t bvGet Real Ti me() sc_time& sc_tine_stanp()

const char* thbvGet Si nili meUnit P() sc_time_unit sc_get _default _tine_unit()
t bvUl nt 64T tbvconvert Ti me() N/A
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Table 1-10 Thread Wakeups (waiting)

TestBuilder 1.3 TestBuilder-SC

t bvWai t Cycl e() wait (sc_event &)

t bvWai t Event () No equivalent; all waits have a delta cycle.
tbvWai t () wait (sc_tinme&)
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