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, (event-driven)
1
C++ schedule
kernel
Equivalent C++
program
/IC++
VHDL-C++ ::> //codes
Translator function
VHDL , VHDL-C++ C++ , C++ , C++
Fig.1 Relation between translator and schedule kernel
1
3
VHDL 3 T o "3, ,
, BIT . ,
delta C++ , “ ” , “ ”
, C++ VHDL VHDL
, , VHDL
C++ .
signa a: bit :=*0’; WBitDataa ( “a’, QVHDLODbject::SIGNAL, ... ,'0’);
variable b : integer := 10; C—>  WintegerDatab ( “b”, QVHDLObject:VARIABLE, ... ,10);
constant c : integer := 20; WintegerDatac ( “c”, QVHDLObject:: CONSTANT, ..., 20);
WBitData  WIntegerData VHDL bit  integer , 2
CONSTANT,VARIABLE,SIGNAL QVHDLObject 3 "

’

a<='1;
b :=30;
C++

C++

VHDL data type definition C++ class definition

class WintegerData{
int m_nType;

int m_nCurValue; ...
b

\_/_

C++ object definition

Typeinteger is range
—2147483647 to
+2147483647

, L —

VHDL signal and variable definition

CH+ Translated to

[

Translated to
[

WintegerData a(SIGNAL...)
WintegerData b(VARIABLE)

7

signal a: integer :=‘0’;
variable b : integer := 10;

Ry

VHDL , , , VHDL )
Fig.2 Translation of the definition of datatype, signal and variable
2

C++ C++
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a='1:
b = 30;
integer WintegerData
WintegerData& WintegerData::operator=(const int source)
{
source
if ( )
elseif ( )
eseif ( )
}
4
VHDL ,
[5] ,
Entity base ) )
VHDL C'asl .
--------- S Erd ,
= VHDL
T p| Classof the s ,
Architecture architecture
Process base | Virtual Virtua Brocess base ] '
Process 1 class class .
" | VHDL
“4| Classof the Class of the
Process 2 |_ | process 1 processZ C++ ,  C++
\“\-—\\—;" CH+ VHDL
Fmal class ,

Base class tree of the final class ,

Solid line represents the inheritance relation of classes; dashed
represents the translation mapping . C++ ! CH+
) , VHDL ) ' '
Fig.3 Translation mapping from entity, architecture and '
process to object classes QProcess,
3 , QProcess
; : , ( ),
( ) , C++ (virtual) ( 3
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m_nCurEntrance

‘VHDL-C++
). , ( ) VHDL
’ ( )l ’
C++ , ,
. ; 4 ;
, C++ VHDL
.VHDL wait ’ ,
, Ct++ .
VHDL
C++ : VHDL entity test is class WTest : public QEntity
port( a: in bit; {..}
C+ b: out bit; class WTest_Stru : public WTest
c: out bit); {..}
' end entity; class WTest_Stru_Processl :
(Smulate() architectur€stru of test is public QProcess,
signal d: bit; virtual pubilc WTest_Stru
)- begin .}
process( a) class WTest_Stru_Process2 :
' . ' begin public QProcess,
Simulate() b <= a after 10 virtual pubilc WTest_Stru
end process, {..};
' process( a) class WTest_Final :
begin public WTest_Stru_Processl,
¢ <= not a after 20 ns; public WTest_Stru_Process2
end process; . }h
1 2 end strE: { ) Ci+
Fig.4 A translation example of entity, architecture and process
4
VHDL C++ ) )
Smulate() h
2 , WAIT )
wait , 1 1 ; WAIT ,
2 2 , wait ( ) ,

m_nMaxEntrance
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, C++ switch
test: WTest_Process::Simulate(){ !
process switch (m_nCurEntrance) { , 5
begin casel: b=aAFTER 10ns;
b <= a after 10 ns; waitfor (100 ns); . ,
wait for 100 ns; break; i i
b 2= ot 2 after 10 |::> case? be not aAFTER 10 ns; m_nCurEntrance waitfor() waiton()
wait on a; waiton (a); QProcess ,
: break; . .
end process, } waitfor()  waiton()
VHDL } C++
m_nCurEntrance 1,
Fig.5 A translation example of process ,  m_nCurEntrance
5 , 1 ,
QProcess::MoveToNextEntrance()
{
m_nCurEntrance ++;
if (m_nCurEntrance>m_nMaxEntrance)
m_nCurEntrance=1;
}
3 QProcess ,
, , , QProcess ,
6
Talent2000 ,
1 5 .
, VHDL C++ ,
Visual C++6.0 , 1 .
. Windows 98 . 400.
Table1l Efficiency comparison between the two simulations
1
: Interpreted Compiled Promotion
Name Functiog simulation () simulation () ratio (%)
ellipf Five stage ellipse filter with 175 test vectors 12.8 34 276
decoder_stru Structure description 2-4 decoder with 575 test vectors 135 4.9 175
decoder_beha Behaviors description 2-4 decoder with 1016 test vectors 85 4.7 80
odd_even Parity checker with 564 test vectors 9.6 4.6 108
tlc Traffic light controller with 368 test vectors 8.4 3.9 115
: s . , , ,175 ,
575 ,1016 , ,564 ,368
VHDL-C++ C++
7
VHDL C++ , C++
VHDL ,
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Design and Implementation of a VHDL -C++ Translator*®
WU Qing-ping, LIU Ming-ye

(ASIC Research Center, Beijing Institute of Technology, Beijing 100081, China)
E-mail: wuqp@263.net
http://www.bit.edu.cn

Abstract: VHDL (VHSIC (very high speed integrated circuit) hardware description language) is a language for
the description of digital hardware system, and C++ is a programming language for coding sequential statements.
VHDL compiled simulators use sequential C++ language to model circuits in VHDL with concurrent
characterization. An object-oriented method of translating concurrent VHDL codes into sequential C++ codes is
presented in this paper. This method takes the object-oriented characteristic of the two languages into consideration
and makes the translation very smooth. Using class of C++ to model entity, architecture and process of VHDL, and
combining with a simulation kernel, it accomplishes the job of modeling concurrent actions using sequential
statements. By this method, VHDL codes can be translated to C++ codes with the same function, and the C++ codes
then can be compiled and linked with simulation kernel code to an executable file, which is the compiled simulator.
The execution of this file is the simulation of the design of VHDL. This method is well-structured and
easily-extended, and the simulator got by this method is more efficient than the traditional one. This method has
been successfully applied in the simulator. The performance and efficiency of the method are verified at the end of
of this paper.

Keywords: VHDL (VHSIC (very high speed integrated circuit) hardware description language); trandator;
compiled-simulator; object-oriented technique
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