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C-- Language Description 
 
 
C—-  i s a subset  of  t he ANSI  C l anguage.  I n t hi s cour se,  we ar e goi ng t o 
i mpl ement  a compi l er  t hat  t r ansl at es C- -  pr ogr ams i nt o MI PS code.  We do away 
wi t h some of  t he mor e di f f i cul t  aspect s i n ANSI  C such as t he poi nt er  t ypes.  The 
set  of  dat a t ypes suppor t ed i n C- -  i s  al so r est r i c t ed t o a subset  of  what  C 
t r adi t i onal l y  pr ovi des.  The dat a st r uct ur es and cont r ol  const r uct s suppor t ed i n 
C—-  appear  i n most  pr ogr ammi ng l anguages.  
 
The f ol l owi ng sect i ons def i ne t he f or m and cont ent  of  what  mi ght  const i t ut e a 
C- -  pr ogr am.  
 
1. Program Structures  
 
A C- -  pr ogr am has a s i ngl e mai n f unct i on and a number  of  ( possi bl y zer o)  
f unct i ons t hat  ar e r ef er enced f r om wi t hi n t he mai n pr ogr am.  
A gener i c C- -  pr ogr am woul d l ook l i ke f ol l owi ng:  
 
<t ype> f unct i on_1 ( <par amet er  l i s t >)  
{  
        s t at ement _bl ock 
}  
 
<t ype> f unct i on_2 ( <par amet er  l i s t >)  
{  
        s t at ement _bl ock 
}  
 
<t ype> f unct i on_3 ( <par amet er  l i s t >)  
{  
        s t at ement _bl ock 
}  
. . . . . . .  
 
<t ype> f unct i on_4 ( <par amet er  l i s t >)  
{  
        s t at ement _bl ock 
}  
 
wher e one of  t he f unct i ons must  necessar i l y  be t he mai n f unct i on.  
You can assume t hat  t he mai n f unct i on r et ur ns an i nt eger  and does not  t ake any 
ar gument s,  so i t  woul d be wr i t t en as 
 
i nt  mai n (  )  
{  
. . . . . .  
}  
 
The st at ement _bl ock consi st s of  a number  of  st at ement s del i mi t ed by t he “ ; “  
char act er  and encl osed wi t hi n t he br aces “ { “  “ } ” .  You may have decl ar at i ons f or  
l ocal  var i abl es and execut abl e st at ement s i n ever y st at ement _bl ock.  Wi t hi n any 
st at ement _bl ock,  var i abl e decl ar at i ons pr ecede any execut abl e st at ement s i n t hat  



bl ock.  A st at ement  can be an assi gnment  st at ement ,  a cont r ol  st r uct ur e or  a l oop 
st r uct ur e ( whi ch can i n t ur n cont ai n st at ement s) .  
 
A C- -  pr ogr am does not  cont ai n any macr o cont r ol  l i nes such as def i nes and 
i ncl udes.  You may assume C- -  pr ogr ams have been pr epr ocessed by a C macr o 
pr epr ocessor .  
 
2. Expressions 
 
The f ol l owi ng oper at or s ar e suppor t ed i n C- -    
 
Ar i t hmet i c oper at or s:  
+,  - ,  / ,  *   
 
Rel at i onal  oper at or s  
<,  >,  >=,  <=,  ! =,  ==   
 
Logi cal  oper at or s  
| | ,  && and !  
 
Assi gnment  oper at or  
= 
 
The semant i cs f or  al l  t hese oper at i ons i s  t he same as i n t he ANSI  C l anguage.  
The oper ands f or  t he oper at or s ar e i nt eger  number s,  f l oat i ng poi nt  number s and 
def i ned var i abl es.  Var i abl es must  st ar t  wi t h a l et t er  and may cont ai n any 
sequence of  di gi t s ,  al phabet s and t he under scor e char act er .  Al t hough t her e i s  no 
l i mi t  t o t he s i ze of  t he name,  you can assume some r easonabl e val ue.  
 
3. Loop Structures 
 
The C- -  l anguage suppor t s for and while l oops.  The f or m of  t hese st r uct ur es i s  
gi ven bel ow.  
 
f or  ( <expr 1>;  <expr 2> ;  <expr 3>)  
{  
 s t at ement _bl ock 
}  
 
Her e,  expr 1,  expr 2 and expr 3 have t he same semant i cs as i n t he C l anguage and 
ar e al l  opt i onal .  
 
whi l e ( <condi t i onal >)  
{    
 s t at ement _bl ock 
}  
 
4. Control Structures 
 
The C- -  l anguage pr ovi des nest ed cont r ol  st r uct ur es i n t he f or m of  i f - t hen- el se 
const r uct s.  The f or m of  t he nest ed const r uct  i s   
 
i f  (  <condi t i onal > )  
   {  
    s t at ement _bl ock 
    }  



[  el se ( <condi t i onal >)  
  {  
   s t at ement _bl ock 
  }  ]  
 
t he squar e br acket s i ndi cat e t hat  t he el se par t  i s  opt i onal .  The st at ement _bl ock 
may agai n cont ai n an i f - t hen- el se const r uct .  
 
5. Data Types and Declarations 
 
The pr i mi t i ve dat a t ypes t he l anguage suppor t s ar e onl y int and 
float.  Hi gh l evel  t ypes ar e ar r ays and st r uct ur es.  
These can be ext ended i n a l i mi t ed sense by usi ng t he 
typedef const r uct .  Enumer at i on t ypes ar e not  suppor t ed.    
I n r egar d t o t he ar r ays,  t he s i ze must  al ways be expl i c i t l y  speci f i ed i n 
decl ar at i ons.  For  exampl e,  ar r ays can be decl ar ed i n t he f ol l owi ng f or ms:  

 
a[ 5] ,  b[ 5] [ 10] ,  d1[ 100] [ 100] [ 1000]  

 
The onl y except i on t o t hi s r ul e bei ng par amet er  l i s t s i n f unct i on decl ar at i ons,  
wher e t he name act ual l y  r ef er ences t he addr ess of  t he ar r ay bei ng passed.  Si nce 
t he f or mal  par amet er  decl ar at i on does not  cause any memor y t o be al l ocat ed,  t he 
s i ze speci f i cat i on i s  not  needed.  Ther ef or e,  wi t hi n t he par amet er  l i s t  of  a 
f unct i on,  t he f i r s t  r ow di mensi on may r emai n empt y.  For  exampl e,  
 
 Funt i on_A ( i nt  a[ ] ,  f l oat  b[ ] [ 100] )  
 
I n r egul ar  var i abl e decl ar at i ons,  t he f ol l owi ng ar e NOT al l owed i n C- - :   
 
i nt  ar r [ ] ;  
i nt  abc[ s i ze] ;  
 
I n t he f i r s t  case,  t he di mensi on i s  undef i ned.  I n t he second case,  t he di mensi on 
i s  not  def i ned at  compi l e t i me1.   
 
Decl ar at i ons mi ght  have ei t her  l ocal  or  gl obal  scope.  Decl ar at i ons i n a 
st at ement _bl ock have scope l i mi t ed t o t hat  bl ock.  Gl obal  decl ar at i ons have scope 
t hr ough t he ent i r e f i l e and ar e decl ar ed out s i de of  any f unct i on ( i ncl udi ng t he 
mai n f unct i on) .  
 
St r uct ur es and Uni ons ar e suppor t ed,  and t hey can be nest ed.  We do not  suppor t  
poi nt er  ar i t hmet i c oper at i ons nor  expl i c i t  poi nt er  oper at i ons such as * p,  &a,  c-
>d.   
 
Local  decl ar at i ons may cont ai n t ypedef  st at ement s and var i abl e decl ar at i ons.  A 
scal ar  var i abl e may be i ni t i al i zed when i t  i s  decl ar ed,  but  a st r uct ur e f i el d 
may not  be i ni t i al i zed.  We do not  al l ow an ar r ay t o be i ni t i al i zed.  
  
We assume a st r uct  never  has a t ag.  To decl ar e st r uct  var i abl es,  we al ways use 
" st r uct  { . . .  f i el ds}  var _name; "  or  we use " t ypedef  st r uct  {  . . .  f i el ds}  
new_t ype_name"  t o decl ar e a new t ype name f i r st  and t hen do " new_t ype_name 
var _name,  var _name,  . . ; " .  
 

                                                 
1 C—does not support #define directives. 



We do not  suppor t  f unct i ons r et ur ni ng " st r uct "  or  t aki ng " st r uct "  as a 
par amet er .  We al so do not  suppor t  f unct i ons t o r et ur n an ar r ay.  
 
 
6. Library Functions 
 
Ther e ar e t hr ee l i br ar y f unct i ons pr ovi ded f or  i nput  and out put :  
  

Read( )   – r eads and r et ur ns an i nt eger  number ;  
 Fr ead( )  – r eads and r et ur ns a f l oat i ng poi nt  number ;  
 Wr i t e( )  – pr i nt s out  an i nt eger ,  a f l oat  or  a char act er  st r i ng  

   ( Char act er s encl osed i n doubl e- quot es) .  
 

An exampl e of  usi ng r ead/ wr i t e f unct i ons can be seen i n sampl e pr ogr ams l i s t ed 
i n sect i on 7.  
 
 
7. Sample Programs 
 
A. Factorial 
 
Thi s pr ogr am comput es t he f act or i al  of  a number  r ecur si vel y.  The f act or i al  of  a 
number  i s  def i ned as n!  = n x( n- 1)  x . .  x  1 
 
 
i nt  f act  ( i nt  n)  
{  
 i f  ( n == 1 )  
  {  
   r et ur n n;  
  }  
  el se 
  {  
   r et ur n ( n* f act ( n- 1) ) ;  
  }  
}  
 
i nt  mai n( )  
{  
 i nt  n,  r esul t ;  
 wr i t e( ` ` Ent er  a number ' ' ) ;  
 n = r ead( ) ;  
  
 i f  ( n > 1)  
 {  
  r esul t  = f act ( n) ;  
 }  
 el se 
 {  
  r esul t  = 1;  
 }  
 
 wr i t e( ` ` The f act or i al  i s ' ' ) ;  
 wr i t e( r esul t ) ;  
}  
 



B. Sum of 1..n 
 
Thi s i l l ust r at es t he usage of  a for const r uct  
 
i nt  mai n( )  
{  
 i nt  n,  sum;  
 i nt  l oopvar ;  
 wr i t e( ` ` What  i s  n: ' ' ) ;  
 n = r ead( ) ;  
 sum = 0;  
 
 f or  ( l oopvar  = 1;  l oopvar  <= n;  l oopvar  = l oopvar  + 1)  
 {   
  sum = sum + l oopvar ;  
 }  
 
 wr i t e( ` ` The sum i s : ' ' ) ;  
 wr i t e( sum) ;  
}  
 
8. Appendix 
 
Li st  of  r eser ved wor ds ( you can bui l d t hese i nt o t he l exi cal  anal yzer )  
 
return 
typedef 
if 
else 
int 
float 
for 
fread 
read 
struct 
union 
void 
while 
write 


