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– epsi l on. eecs. uci . edu

1 /�����	������ ��*
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. ,��	�''�56�7�����#
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3��!'

– mkdi r eecs222c

– cd eecs222c

– gt ar xvzf
/ home/ doemer / EECS222C_F08/ j pegencoder . t ar . gz

– cd j pegencoder

– Make
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1 6��(��������
	��������	����

1 �3
��	�����	��	������
����	����mai n( )

/ *  HelloWorld.c * /

#i ncl ude <st di o. h>

voi d mai n( voi d)
{

pr i nt f ( “ Hel l o Wor l d! \ n” ) ;   
}
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1 �3
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����	����mai n( )

. �!
��

1 6��(��������
	����4
��*����+

�����
'�+���#���	
����
�

1 �3
��	�����	��	������
4
��*����Mai n. mai n( )

/ *  HelloWorld.c * /

#i ncl ude <st di o. h>

voi d mai n( voi d)
{

pr i nt f ( “ Hel l o Wor l d! \ n” ) ;   
}

/ /  HelloWorld.sc

#i ncl ude <st di o. h>

behavi or  Mai n
{

voi d mai n( voi d)
{

pr i nt f ( “ Hel l o Wor l d! \ n” ) ;
}

} ;
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1 ��!!��	������''�/8�, ��	�!
�

. !�
#
���
#�	�!
���i nt +�f l oat +�doubl e+�F�

. ���!���	
�	�!
���������+�!���	
���

. ��
� #
���
#�	�!
���st r uct +�uni on+�enum�

1 2��'
���	�!
���3!'���	���!!��	����	��	��*�'�
�

• bool b1 = t r ue;

• bool b2 = f al se;

1 2�	�*
�	���	�!
���3!'���	���!!��	����4�	�*
�	���������4�	�����'
�(	�

• bi t [ 15: 0]  bv = 1111000011110000b;

1 �*
�	�	�!
����!!��	�������������A�	���

• event e;

1 2���
�
#���#���(��'�	�!
����3!'���	���!!��	�����%������
!	�

• buf f er ed[ c l k]  bi t [ 32]  r eg;

• si gnal bi t [ 16]  addr ess;
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#

1 ��4�	�����'
�(	�

1 �	��#��#��!
��	���

. '�(���'��!
��	����

. ���	��
	����!
��	����

. ���!��������!
��	����

. 	�!
����*
�����

. 	�!
�!����	���

1 �����	
��	�����!
��	��

• a @ b

1 �'��
��!
��	���

• a[ l : r ]

t ypedef bi t [ 7: 0]  byt e;   / /  type definition
byt e             a;
unsi gned bi t [ 16]  b;

bi t [ 31: 0]  Bi t Magi c( bi t [ 4]  c,  bi t [ 32]  d)
{

bi t [ 31: 0]  r ;

a = 11001100b;           / /  constant
b = 1111000011110000ub;  / /  assignment

b[ 7: 0]  = a;              / /  sliced access
b = d[ 31: 16] ;

i f  ( b[ 15] )               / /  single bit
b[ 15]  = 0b;           / /  access

r  = a @ d[ 11: 0]  @ c     / /  concatenation
@ 11110000b;

a = ~( a & 11110000) ;     / /  logical op.
r  += 42 + 3* a;           / /  arithmetic op.

r et ur n r ;
}
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i nt er f ace I 1
{

bi t [ 63: 0]  Read( voi d) ;
voi d Wr i t e( bi t [ 63: 0] ) ;

} ;

channel C1 i mpl ement s I 1;

behavi or B1( i n i nt ,  I 1,  out i nt ) ;

behavi or B( i n i nt p1,  out i nt p2)
{

i nt v1;
C1  c1;
B1  b1( p1,  c1,  v1) ,

b2( v1,  c1,  p2) ;

voi d mai n( voi d)
{  par {  b1. mai n( ) ;

b2. mai n( ) ;
}

}
} ;

	� 	�

��


�
�

�� ��

b1;
b2;

�!
�� ����
�� b �����4
��*�������	���
+

b; ���
C��*�'
�	�	��b. mai n( ) ;
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behavi or B_seq
{

B b1,  b2,  b3;

voi d mai n( voi d)  
{   b1;

b2;
b3;

}
} ;

behavi or B_f sm
{

B b1,  b2,  b3,
b4,  b5,  b6;

voi d mai n( voi d)  
{  f sm {  b1: { …}

b2: { …}
…}

}  
} ;
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behavi or B_pi pe
{

B b1,  b2,  b3;

voi d mai n( voi d)  
{  pi pe{  b1;

b2;
b3;  }

}
} ;
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behavi or B_seq
{

B b1,  b2,  b3;

voi d mai n( voi d)  
{   b1;

b2;
b3;

}
} ;

behavi or B_f sm
{

B b1,  b2,  b3,
b4,  b5,  b6;

voi d mai n( voi d)  
{  f sm {  b1: { …}

b2: { …}
…}

}
} ;

behavi or B_par
{

B b1,  b2,  b3;

voi d mai n( voi d)  
{  par {  b1;

b2;
b3;  }

}
} ;
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�����	
	.,

behavi or B_FSM( i n i nt a,  i n i nt b)
{

B b1,  b2,  b3;

voi d mai n( voi d)
{  f sm {  b1: {  i f ( b<0)  br eak ;

i f ( b==0)  got o b1;
i f ( b>0)  got o b2;  }

b2: {  i f ( a>0)  got o b1;  }
b3: {  i f ( a>b)  got o b1;  }

}
}

} ;
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1 �3!'���	�
3
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. ����H�I
	���	����
��J�KL behavi or Pi pel i ne
{

St age1 b1;
St age2 b2;
St age3 b3;

voi d mai n( voi d)        
{

pi pe
{  b1;

b2;
b3;

}
}

} ;
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. ����H�I
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��J�KL

. �����I
	
�JL�I��	�JL�I
	��J��H�F�K

behavi or Pi pel i ne
{

St age1 b1;
St age2 b2;
St age3 b3;

voi d mai n( voi d)
{

i nt i ;
pi pe( i =0;  i <10;  i ++)

{  b1;
b2;
b3;

}
}

} ;
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1 ��!!��	�������	���	���4���
���(

behavi or Pi pel i ne
{

i nt v1;
i nt v2;
i nt v3;

St age1 b1( v1,  v2) ;
St age2 b2( v2,  v3) ;
St age3 b3( v3,  v1) ;

voi d mai n( voi d)
{

i nt i ;
pi pe( i =0;  i <10;  i ++)

{  b1;
b2;
b3;

}
}

} ;
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1 ��!!��	�������	���	���4���
���(

. �����MFN�I����J�I���
������
��JL

behavi or Pi pel i ne
{

pi ped pi ped i nt v1;
pi ped i nt v2;
pi ped i nt v3;

St age1 b1( v1,  v2) ;
St age2 b2( v2,  v3) ;
St age3 b3( v3,  v1) ;

voi d mai n( voi d)
{

i nt i ;
pi pe( i =0;  i <10;  i ++)

{  b1;
b2;
b3;

}
}

} ;
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1 /4��	��� 1 ,�	
���!	

behavi or B1( i n event e1,  i n event e2)
{

B b,  a1,  a2;

voi d mai n( voi d)
{  t r y {  b;  }

t r ap ( e1)  {  a1;  }
t r ap ( e2)  {  a2;  }

}
} ;
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1 /4��	��� 1 ,�	
���!	

behavi or B1( i n event e1,  i n event e2)
{

B b,  a1,  a2;

voi d mai n( voi d)
{  t r y {  b;  }

t r ap ( e1)  {  a1;  }
t r ap ( e2)  {  a2;  }

}
} ;

behavi or B2( i n event e1,  i n event e2)
{

B b,  i 1,  i 2;

voi d mai n( voi d)
{  t r y {  b;  }

i nt er r upt ( e1)  {  i 1;  }
i nt er r upt ( e2)  {  i 2;  }

}
} ;
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behavi or S( out event Req,
out f l oat Dat a,
i n event Ack)

{
f l oat X;
voi d mai n( voi d)
{  . . .

Dat a = X;
not i f y Req;
wai t Ack;
. . .

}
} ;

behavi or R( i n event Req,
i n f l oat Dat a,
out event Ack)

{
f l oat Y;
voi d mai n( voi d)
{  . . .

wai t Req;
Y = Dat a;
not i f y Ack;
. . .

}
} ;
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behavi or S( I S Por t )
{

f l oat X;
voi d mai n( voi d)
{  . . .

Por t . Send( X) ;
. . .

}
} ;

behavi or R( I R Por t )
{

f l oat Y;
voi d mai n( voi d)
{ . . .

Y=Por t . Recei ve( ) ;
. . .

}
} ;

channel C
i mpl ement s I S,  I R

{
event Req;
f l oat Dat a;
event Ack;

voi d Send( f l oat  X)
{  Dat a = X;

not i f y Req;
wai t Ack;

}
f l oat Recei ve( voi d)
{  f l oat Y;

wai t Req;
Y = Dat a;
not i f y Ack;
r et ur n Y;

}
} ;

i nt er f ace I S
{

voi d Send( f l oat ) ;
} ;
i nt er f ace I R
{

f l oat Recei ve( voi d) ;
} ;
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. 
3��!'
��6�,�4�� behavi or S( I S Por t )
{

f l oat X;
voi d mai n( voi d)
{  . . .

Por t . Send( X) ;
. . .

}
} ;

behavi or R( I R Por t )
{

f l oat Y;
voi d mai n( voi d)
{ . . .

Y=Por t . Recei ve( ) ;
. . .

}
} ;

channel PCI
i mpl ement s PCI _I F;

channel C2
i mpl ement s I S,  I R

{
PCI Bus;
voi d Send( f l oat  X)
{  Bus. Tr ansf er (

PCI _WRI TE,
s i zeof ( X) , &X) ;

}
f l oat Recei ve( voi d)
{  f l oat Y;

Bus. Tr ansf er (
PCI _READ,
s i zeof ( Y) , &Y) ;

r et ur n Y;
}

} ;

i nt er f ace PCI _I F
{

voi d Tr ansf er (
enum Mode,
i nt NumByt es ,
i nt Addr ess) ;

} ;

� /

� ���

��

i nt er f ace I S
{

voi d Send( f l oat ) ;
} ;
i nt er f ace I R
{

f l oat Recei ve( voi d) ;
} ;
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i nt er f ace i _semaphor e
{

voi d acqui r e( voi d) ;
voi d r el ease( voi d) ;
voi d at t empt ( voi d) ;

} ;

channel c_semaphor e(
i n const  unsi gned l ong c)

i mpl ement s i _semaphor e;

channel c_mut ex
i mpl ement s i _semaphor e;
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i nt er f ace i _cr i t i cal _sect i on
{

voi d ent er ( voi d) ;
voi d l eave( voi d) ;

} ;

channel c_cr i t i cal _sect i on
i mpl ement s i _cr i t i cal _sect i on;
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i nt er f ace i _bar r i er
{

voi d bar r i er ( voi d) ;
} ;

channel c_bar r i er (
i n unsi gned l ong n)

i mpl ement s i _bar r i er ;
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i nt er f ace i _consumer
{

voi d consume( unsi gned l ong n) ;
} ;

i nt er f ace i _pr oducer
{

voi d pr oduce( unsi gned l ong n) ;
} ;

i nt er f ace i _t oken
{

voi d consume( unsi gned l ong n) ;
voi d pr oduce( unsi gned l ong n) ;

} ;

channel c_t oken
i mpl ement s i _consumer ,

i _pr oducer ,
i _t oken;
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i nt er f ace i _t r ancei ver
{

voi d r ecei ve( voi d * d,  unsi gned l ong l ) ;
voi d send( voi d * d,  unsi gned l ong l ) ;

} ;

channel c_queue(
i n const  unsi gned l ong s)

i mpl ement s i _r ecei ver ,
i _sender ,
i _t r ancei ver ;

i nt er f ace i _sender
{

voi d send( voi d * d,
unsi gned l ong l ) ;

} ;

i nt er f ace i _r ecei ver
{

voi d r ecei ve( voi d * d,
unsi gned l ong l ) ;

} ;
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channel c_handshake
i mpl ement s i _r ecei ve,

i _send;

i nt er f ace i _r ecei ve
{

voi d r ecei ve( voi d) ;
} ;

i nt er f ace i _send
{

voi d send( voi d) ;
} ;
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i nt er f ace i _t r ancei ver
{

voi d r ecei ve( voi d * d,  unsi gned l ong l ) ;
voi d send( voi d * d,  unsi gned l ong l ) ;

} ;

i nt er f ace i _sender
{

voi d send( voi d * d,
unsi gned l ong l ) ;

} ;

i nt er f ace i _r ecei ver
{

voi d r ecei ve( voi d * d,
unsi gned l ong l ) ;

} ;

channel c_doubl e_handshake
i mpl ement s i _r ecei ver ,

i _sender ;
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behavi or Test bench_Dr i ver
( i nout i nt a,

i nout i nt b,
out  event e1,
out  event e2)

{
voi d mai n( voi d)
{

wai t f or 5;
a = 42;
not i f y e1;

wai t f or 5;
b = 1010b;
not i f y e2;

wai t f or 10;
a++;
b | = 0101b;
not i f y e1,  e2;

wai t f or 10;
b = 0;
not i f y e2;

}
} ;
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bi t [ 7: 0]  Read_SRAM( bi t [ 15: 0]  a)     
{

bi t [ 7: 0]  d;

do {  t 1:  { ABus = a;   }
t 2:  { RMode = 1;

WMode = 0;  }
t 3:  {            }
t 4:  { d = Dbus;   }
t 5:  { ABus = 0;   }
t 6:  { RMode = 0;

WMode = 0;  }
t 7:  {  }

}
t i mi ng {  r ange( t 1;  t 2;   0;    ) ;

r ange( t 1;  t 3;  10;  20) ;
r ange( t 2;  t 3;  10;  20) ;
r ange( t 3;  t 4;   0;    ) ;
r ange( t 4;  t 5;   0;    ) ;
r ange( t 5;  t 7;  10;  20) ;
r ange( t 6;  t 7;   5;  10) ;

}
r et ur n( d) ;

}
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bi t [ 7: 0]  Read_SRAM( bi t [ 15: 0]  a)
{

bi t [ 7: 0]  d;

do {  t 1:  { ABus = a;   wai t f or (  2) ; }
t 2:  { RMode = 1;

WMode = 0;  wai t f or ( 12) ; }
t 3:  {            wai t f or (  5) ; }
t 4:  { d = Dbus;   wai t f or (  5) ; }
t 5:  { ABus = 0;   wai t f or (  2) ; }
t 6:  { RMode = 0;

WMode = 0;  wai t f or ( 10) ; }
t 7:  {  }

}
t i mi ng {  r ange( t 1;  t 2;   0;    ) ;

r ange( t 1;  t 3;  10;  20) ;
r ange( t 2;  t 3;  10;  20) ;
r ange( t 3;  t 4;   0;    ) ;
r ange( t 4;  t 5;   0;    ) ;
r ange( t 5;  t 7;  10;  20) ;
r ange( t 6;  t 7;   5;  10) ;

}
r et ur n( d) ;

}
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bi t [ 7: 0]  Read_SRAM( bi t [ 15: 0]  a)
{

bi t [ 7: 0]  d;        / /  ASAP Schedul e

do {  t 1:  { ABus = a;   }
t 2:  { RMode = 1;

WMode = 0;  wai t f or ( 10) ; }
t 3:  {            }
t 4:  { d = Dbus;   }
t 5:  { ABus = 0;   }
t 6:  { RMode = 0;

WMode = 0;  wai t f or ( 10) ; }
t 7:  {  }

}
t i mi ng {  r ange( t 1;  t 2;   0;    ) ;

r ange( t 1;  t 3;  10;  20) ;
r ange( t 2;  t 3;  10;  20) ;
r ange( t 3;  t 4;   0;    ) ;
r ange( t 4;  t 5;   0;    ) ;
r ange( t 5;  t 7;  10;  20) ;
r ange( t 6;  t 7;   5;  10) ;

}
r et ur n( d) ;

}
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/ /  MyDesign.sc

#i ncl ude <st di o. h>
#i ncl ude <st dl i b. h>

i mpor t “ I nt er f aces/ I 1” ;
i mpor t “ Channel s/ PCI _Bus” ;
i mpor t “ Component s / MPEG- 2” ;

. . .
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/ *  comment, not persistent * /

/ /  gl obal  annot at i ons
not e Aut hor  = “ Rai ner  Doemer ” ;
not e Dat e   = “ Fr i  Feb 23 23: 59: 59 PST 2001” ;

behavi or CPU( i n event CLK,  i n event RST,  . . . )
{

/ /  l ocal  annot at i ons
not e MaxCl ockFr equency = 800 *  1e6;
not e CLK. I sSyst emCl ock = t r ue;
not e RST. I sSyst emReset = t r ue;
. . .

} ;

Mi nMaxCl ockFr eq = { 750* 1e6,  800* 1e6 } ;
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1 )��(
� scc <desi gn> [ <cmd>]  [ <opt >…]

1 &
'!� scc –h
man scc

1 �3��!'
�
% scc Hel l oWor l d –sc2out  –v –ww
scc:  SpecC Compi l er  V 2. 2. 1
( c) 2008 CECS,  UC I r v i ne
Pr epr ocessi ng. . .
Par si ng. . .
Tr ansl at i ng. . .
Compi l i ng. . .
Li nki ng…
Done.
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– #i ncl ude <s i m. sh>

– . . .

– si m_t i me t ;

– si m_del t a d;

– si m_t i me_st r i ng buf f er ;

– . . .

– t  = now( ) ;   d = del t a( ) ;

– pr i nt f ( “ Ti me i s now %s pi co seconds. \ n” ,  t i me2st r ( buf f er ,  t ) ) ;

– pr i nt f ( “ ( del t a count  i s %s) \ n” ,  t i me2st r ( buf f er ,  d) ;

– wai t f or 10 NANO_SEC;

– pr i nt f ( “ Ti me i s now %s pi co seconds. \ n” ,  t i me2st r ( buf f er ,  t ) ) ;

– . . .
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1 �3��!'
�
% scc Adder  - sc2si r  - o Adder . s i r

– % si r _l i s t - t  Adder . s i r

– behavi or  ADD8

– behavi or  AND2

– behavi or  FA

– behavi or  HA

– behavi or  Mai n

– behavi or  XOR2

– % si r _t r ee - bt Adder . s i r FA

– behavi or  FA

– | - - - - - - HA ha1

– |        | - - - - - - AND2 and1

– |        \ - - - - - - XOR2 xor 1

– | - - - - - - HA ha2

– |        | - - - - - - AND2 and1

– |        \ - - - - - - XOR2 xor 1

– \ - - - - - - OR2 or 1
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• sour ce / opt / sce- 20080601/ bi n/ set up. csh

1 �3����
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�
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�
• mkdi r si mpl e_t est s

• cd si mpl e_t est s
• cp $SPECC/ exampl es/ si mpl e/ *  .

• l s
• vi  Hel l oWor l d. sc

1 6���	��
�	�
����!�'
�
• man scc

• scc Hel l oWor l d –sc2out  –vv - ww

1 6���	��
�	�
�����'�	��
• . / Hel l oWor l d

1 6���	��
�	�
�	��'�
• man si r _t r ee

• scc Adder  - sc2si r  - o Adder . si r
• si r _t r ee - bt Adder . si r FA
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