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THREE-ADDRESS CODE GENERATION
The Translation Scheme for Addressing Array Elements:
· Semantic actions will be added to the following grammar:

1. S ( L : = E

2. E ( E + E

3. E ( ( E )

4. E ( L

5. L ( Elist ]

6. L ( id
7. Elist ( Elist , E

8. Elist ( id [ E

· The three-address code is produced by the emit procedure which is invoked in the semantic actions.

· Normal assignment is generated if L is a simple name.

· Indexed assignment is generated into the location denoted by L otherwise.

      Grammar Rule

                           Semantic Actions
	1. S ( L : = E 
	{ if L.offset = null then /* L is a simple id*/

 emit(L.place ‘: =’ E.place)
   else 

       emit(L.place ‘[‘ L.offset ‘]’ ‘: =’ E.place) }



	2. E ( E1 + E2 
	{ E.place : = newtemp;

   emit(E.place ‘: =’ E1.place ‘+’ E2.place) }



	3. E ( (E1)
	{ E.place : = E1.place }



	4. E ( L
	{ if L.offset = null then /* L is a simple id*/

      E.place : = L.place

   else begin

      E.place : = newtemp
      emit(E.place ‘: =’ L.place ‘[‘ L.offset ‘]’)

   end }

 

	5. L ( Elist ]
	{ L.place : = newtemp
   L.offset : = newtemp
   emit(L.place ‘: =’ c(Elist.array))

   emit(L.offset ‘: =’ Elist.place ‘*’ width(Elist.array)) }



	6. L ( id
	{ L.place : = id.place

   L.offset : = null }



	7. Elist ( Elist1 , E
	{ t : = newtemp
   m : = Elist1.ndim + 1

   emit(t ‘: =’ Elist1.place ‘*’ limit(Elist1.array,m))

   emit(t ‘: =’ t ‘+’ E.place)

   Elist.array : = Elist1.array

   Elist.place : = t

   Elist.dim : = m }



	8. Elist ( id [ E
	{ Elist.array : = id.place
   Elist.place : = E.place

   Elist.dim : = 1 }




Example: 
Consider the statement:

X [i , j] : = Y [ i  + j, k] + z.
The maximum dimensions of X are [d1, d2] and of Y are [d3, d4].
The intermediate three-address code for this statement can be written by intuition as follows:

1. t1 : = i *  d1

2. t2 : = t1 + j

3. t3 : = c(X)

4. t4 : = t2 * width(X)

5. t5 : = i + j

6. t6 : = t5 * d4

7. t7 : = t6 + k

8. t8 : = c(Y)
9. t9 : = t7 * width(Y)

10. t10 : = t8[t9]

11. t11 : = t10 + z

12. t3[t4] : = t11

Let’s generate this intermediate code using the above method.
The parse tree for the statement is as follows: 
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NOTE: The number associated with each production is the production rule number.

The corresponding semantic actions and three-address codes generated are as follows:

Semantic Action


Three-Address Code
1. L.place : = i

2. E.place : = i

3. Elist.array : = X

Elist.place : = i

Elist.dim : = 1
4. L.place : = j

5. E.place : = j

6. m : = 2




t1 : = i * d2

Elist.array : = X


t1 : = t1 + j

Elist.place : = t1

Elist.dim : = 2

7. L.place : = t2



t2 : = c(X)

L.place : = t3



t3 : = t1 * width(X)

8. L.place : = i

9. E.place : = i

10. L.place : = j

11. E.place : = j

12. E.place : = t4



t4 : = i + j

13. Elist.array : = Y

Elist.place : = t4

Elist.dim : = 1

14. L.place : = k

15. E.place : = k

16. m : = 2




t5 : = t4 * d4

Elist.array : = Y


t5 : = t5 + k

Elist.place : = t5

Elist.dim : = 2

17. L.place : = t6



t6 : = c(Y)

L.offset : = t7



t7 : = t5 * width(Y)

18. E.place : = t8



t8 : = t6[t7]
19. L.place : = z

20. E.place : = z

21. E.place : = t9



t9 : = t8 + z

22.  




t2[t3] : = t9

NOTE: The three-address code generated by the above method is same as that which was generated by intuition. This proves the validity of the above method.
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