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Target Code Generation.
BASIC BLOCKS
The nodes of the flow graph are the basic blocks.

We add the flow of control information to the set of basic blocks making up a program by constructing a directed graph called a flow graph.

One node is distinguished as initial; it is the block whose leader is the first statement. There is a directed edge from block B1 to block B2 if B2 can immediately follow B1 in some execution sequence; that is, if 

1. there is a conditional jump from the last statement  of B1 to the first statement of B2, or     

2.  B2 immediately follows B1 in the order of the program, and B1 does not end in an unconditional jump.

We say that B1 is a predecessor of B2, and B2 is a successor of B1.

   BLOCKS (  RECORD CONTAINING THE NUMBER OF LINES ( LIST OF     PREDECESSOR / SUCCESSORS

Representation of Basic Blocks:

     Basic blocks can be represented by a variety of data structures.

One is to make a linked list of the quadruples in each block. Explicit
References to quadruple numbers in jump statements at the end of 

basic blocks can cause problems if quadrupled are moved during 

code optimization. 
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       It is important to note that an edge of the flow graph from block B to block B’ does not specify the conditions under which control flows from B  to B’. That is , the edge does not tell whether the conditional jump at the end of B (if there is a conditional jump there) goes to the leader of B’ when the condition is satisfied  or when the condition is not satisfied. That information can be recovered when needed from the jump statement in B.

 
In the blocks you can also determine the ‘loops’.

  Loops:

Loop is a collection of nodes in a flow graph such that

1. All nodes in the collection are strongly connected; that is, from any node in the loop to any other, there is a path of length one or more, wholly within the loop.
2. The collection of nodes has a unique entry, that is, a node in the loop such that the only way to reach a node of the loop from a node outside the loop is to first go through the entry.

A loop that contains no other loops is called an   inner loop.

NEXT USE INFORMATION

Information flow from start to end in a flow graph. We collect next use information about names in basic blocks. If the name in a register is no longer needed, then the register can be assigned to some other name. This idea of keeping a name in storage only if it will be used subsequently can be applied in a number of contexts. Eg: Simple code generator applies it to register assignment.


Efficiency of the algorithm depends on the block. Since we can optimize a individual block, i.e. Generate code for one block and optimize it.

BACKWARD SCAN :
Suppose we reach three address statement i: x= y op z in our backward scan. We then do the following:
1. Attach to statement i the information currently found in the symbol table regarding the next use and liveness of x, y, and z.

2. In the symbol table, set x to “not live” and “no next use.”

3. In the symbol table, set y and z to “live” and the next uses of y and z to i. Note that the order of steps (2) and (3) may not be interchanged because x may be y or z.

If three address statement i is of the form x=y or x = op y, then steps are the same as above, ignoring z.
CODE GENERATION :

· Register and Address Descriptor :

     The code generation algorithm uses descriptors to keep track of register contents and addresses for names.

1. A register descriptor keeps track of what is currently in each register . It is consulted whenever a new register is needed . We assume that initially the register descriptor shows that all registers are empty. (If registers are assigned across blocks , this would not be the case.) As the code generation for the block progresses, each register will hold the value of zero or more names at any given time.

2. An address descriptor keeps track of the location (or locations) where the current value of the name can be found at run time. The location might be a register, a stack location, a memory address, or some set of these , since when copied, a value also stays where it was. This information can be stored in the symbol table and is used to determine the accessing method for a name.
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