Csci 5161 - Spring 2003

C- - Language Descri ption

C— is a subset of the ANSI C | anguage. In this course, we are going to

i npl enent a conpiler that translates G- prograns into MPS code. W do away
with some of the nore difficult aspects in ANSI C such as the pointer types. The
set of data types supported in G- is also restricted to a subset of what C
traditionally provides. The data structures and control constructs supported in
C— appear in nost programm ng | anguages.

The follow ng sections define the formand content of what m ght constitute a
C-- program

1. Program Structures

A G- programhas a single main function and a nunmber of (possibly zero)
functions that are referenced fromw thin the main program

A generic C - programwould | ook |ike follow ng:

<type> function_1 (<paraneter |ist>)

st at enent _bl ock

}

<type> function_2 (<paraneter |ist>)
{ st at enent _bl ock

}

<type> function_3 (<paraneter |ist>)
{ st at enent _bl ock

}

<type> function_4 (<paraneter |ist>)
i st at enent _bl ock

where one of the functions nust necessarily be the main function.
You can assune that the main function returns an integer and does not take any
argunments, so it would be witten as

int main ()

The statenent bl ock consists of a nunber of statenments delinited by the
character and enclosed within the braces “{“ “}”. You nay have declarations for
| ocal variables and executable statenents in every statenent_block. Wthin any
st at enent _bl ock, variable declarations precede any executable statenments in that



bl ock. A statenment can be an assignnment statenent, a control structure or a |oop
structure (which can in turn contain statenents).

A C-- program does not contain any macro control |ines such as defines and
i ncl udes. You may assune C-- prograns have been preprocessed by a C macro
preprocessor.

2. Expressions
The foll ow ng operators are supported in C -

Arithnetic operators:
+, -, 1,

Rel ati onal operators
< > >=, <=, !:, ==

Logi cal operators
|], && and

Assi gnment oper at or

The senmantics for all these operations is the sane as in the ANSI C | anguage.
The operands for the operators are integer nunbers, floating point nunbers and
defined variables. Variables nmust start with a letter and nmay contain any
sequence of digits, al phabets and the underscore character. Although there is no
limt to the size of the name, you can assunme sone reasonabl e val ue.

3. Loop Structures

The C-- |anguage supports for and while | oops. The formof these structures is
gi ven bel ow.

for (<exprl>; <expr2> ; <expr3>)

st at enent bl ock

}

Here, exprl, expr2 and expr3 have the sane semantics as in the C |anguage and
are all optional

whi l e (<conditi onal >)

{

st at enent _bl ock

}

4. Control Structures

The C-- | anguage provides nested control structures in the formof if-then-else
constructs. The formof the nested construct is

if ( <conditional>)

{

st at enent _bl ock

}



[ el se (<conditional>)

{

st at enent bl ock

H]

the square brackets indicate that the else part is optional. The statenent bl ock
may again contain an if-then-el se construct.

5. Data Types and Decl arati ons

The prinmtive data types the | anguage supports are only int and

float. High level types are arrays and structures.

These can be extended in a limted sense by using the

typedef construct. Enunmeration types are not supported.

In regard to the arrays, the size nust always be explicitly specified in
decl arations. For exanple, arrays can be declared in the foll ow ng forns:

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

The only exception to this rule being paraneter lists in function declarations,
where the nanme actually references the address of the array bei ng passed. Since
the formal paraneter declaration does not cause any nmenory to be allocated, the
size specification is not needed. Therefore, within the paraneter list of a
function, the first row di mension may remain enpty. For exanpl e,

Funtion_A (int a[], float b[][100])
In regular variable declarations, the following are NOT allowed in G -:

int arr[];
i nt abc[size];

In the first case, the dinmension is undefined. In the second case, the dinension
is not defined at conpile timel.

Decl arations m ght have either |ocal or global scope. Declarations in a
statement _bl ock have scope limted to that block. d obal declarations have scope
through the entire file and are declared outside of any function (including the
mai n function).

Structures and Unions are supported, and they can be nested. W do not support
pointer arithnetic operations nor explicit pointer operations such as *p, &a, c-
>d.

Local declarations may contain typedef statenents and variable declarations. A
scal ar variable may be initialized when it is declared, but a structure field
may not be initialized. We do not allow an array to be initialized.

We assume a struct never has a tag. To declare struct variables, we always use
"struct {... fields} var_nane;" or we use "typedef struct { ... fields}

new type_name" to declare a new type nane first and then do "new_type_nane

var _nane, var_nane, ..;"

! C—does not support #define directives.



We do not support functions returning "struct" or taking "struct" as a
paranmeter. W also do not support functions to return an array.

6. Library Functions

There are three library functions provided for input and output:

Read() - reads and returns an integer numnber;
Fread() — reads and returns a floating point nunber;
Wite() — prints out an integer, a float or a character string

(Characters enclosed i n doubl e-quotes).

An exanpl e of using read/wite functions can be seen in sanple prograns |isted
in section 7.

7. Sanpl e Prograns
A. Factorial

Thi s program conputes the factorial of a number recursively. The factorial of a
nunber is defined as n! = n x(n-1) x .. x 1

int fact (int n)

if (n==1)
{

return n;

}

el se
{
return (n*fact(n-1));
}
}

int main()

{

int n, result;

wite( “Enter a nunber'');
n = read();

if (n > 1)
{

result = fact(n);

}

el se

{

resul t

}

wite( “The factorial is'');
wite(result);

1;



B. Sumof 1..n

This illustrates the usage of a for construct
int main()
{

int n, sum

i nt | oopvar;
wite( ' "Wiat is n:''");
n = read();

sum = 0O;

for (loopvar = 1; loopvar <= n; |oopvar = |oopvar + 1)
sum = sum + | oopvar;

}

wite(  The sumis :'");
write(suny;

}
8. Appendi x
Li st of reserved words (you can build these into the |exical analyzer)

return
t ypedef
i f

el se

i nt

fl oat
for
fread
read
struct
uni on
voi d
whil e
wite



