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Three Address Code Generation Arrays
       The construction of a three address code for arrays involves recalculation of index of the array.  Arrays of all dimensions have to be reduced to one dimension. So, we begin with one dimensional arrays.

One Dimensional Arrays:
Let X be a one dimensional array. We consider its element X[i] . We   need three parameters to access X[i]:
a) Base address i.e, address of X[0] , Base

b) Low point , lp

c) Width of each entry, w
        So X[i] can be represented as 

X[i] = Base + (i – lp )*w

       = (Base – lp*w) + i*w
       out of which (Base –lp*w) is a constant factor for each i and i*w is           variable.

We call the constant factor ( Base – lp*w ) as the Base Address.

Two Dimensional Arrays:
Let X be a two dimensional array . We consider its element X[i][j]. We define the following parameters

a) Base

b) Low point of row , lr

c) Low point of column , lc

d) High  point of column , hc

e) Width of each entry , w

        So X[i,j] can be represented as

X[i,j] = Base + (i – lr)*(hc – lc +1)*w + (j – lc)*w

       We define n2 = hc – lc + 1 as number of elements in a row

So, X[i,j] = Base + (i – lr)*n2*w + (j – lc)*w
                  = ( Base – (lr*n2 + lc)*w ) + (i*n2 + j)*w

        The first factor in above expression is a constant called base address
and second is a variable.

K Dimensional Arrays:
 So this concept can be generalized to K-dimensional array as follows.
X[i1,i2,i3,…ik] = ((…..((i1*n2+i2)*n3 + i3)….)nk + ik)*w

     +  base – ((….((low1*n2 + low2)n3 + low3)…)nk+lowk)*w
where nj = highj – lowj +1 

and first part is variable and second part is a constant called base

address.

Examples:
        a)    Let us consider an array A[i,j]
A[i,j] = Base Address + (n2*i + j) *w

So three addrss code for A[i,j] is 
t1 = n2*i

t2 = t1 + j

t3 = t2*w

t4 = C(A)  { C(A) = Base Address }

t5 = t4[t3]

b)   Let us consider the expression  

X[i,j] = Y[i+j,k] + Z

Three address code for this expression is as follows

t1 = i + j

t2 = t1*n2

t3 = t2 + k

t4 = t3*w

t5 = C(Y)

t6 = t5[t4]

t7 = t6 + z

t8 = i*n2

t9 = t8 + j

t10 = C(X)

t10[t9] = t7

Grammar:
The grammar for generation of arrays is as follows
S ( L = E


E ( E+E | (E) | L


L ( Elist ] | id


Elist ( Elist, E | id [E

We construct a parse  tree using this grammar for the expression we have
discussed.
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