Input: Function func i1s a tunction; Argument Bounds args of tunction func.
Output: The domain of return variable ret of function func
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Variables
blk.d is the domain set of block blk; blk.d(var) is the domain (lower and

upper bounds) of variable var in block blk.

end Variables

procedure IS_REACHABLE(blk)// Check the reachability of block blk
return (Any domain € blk.d == 0) ? false : true

end procedure// Return true if blk does not have empty domain

// Infer bounds of function func using breath-first or depth-first traversal

procedure INFER_BOUNDS(func, args)
¢fg = BUILDCFG(func)// Build control flow graph of function func
EXTRACTCONSTRAINTS(cfg)// Extract constraints in each block
INIT(func) // Initialise each domain in each block with @
deque.add(cfg.getEntry())// Put entry to deque as starting block
while deque is NOT empty do

blk = deque.poll()// Retrieve block in breath-first or depth-first order
if blk is a function call then// Bound inference on a function call

callee = GETCALLEDFUNCTION(blk)

args = GETARGUMENTBOUNDS(bounds, blk)

// Infer the bounds of called function

ret = INFER_BOUNDS(callee, args)

// Add the domain of variable ret as a constraint to block blk

ADDCONSTRAINT(ret, blk)
end if
// Infer the domains of all variables in block blk
blk.d;, = blk.d// Store domain set of block blk before inference
blk.d == {}
for each parent block in blk do

for each var € parent.vars do

if war is a live variable in parent then
// Propagate domains of live variables from parents to blk
blk.d := blk.d ] parent.d(var)
end if

end for
end for// Produce initial value of blk.d from parent blocks
for each constraint € blk.constraints do

Apply the bound propagation rules of constraint on blk.d
end for// Produce blk.d domains consistent with all constraints
if blk.d has any change (blk.d # blk.d;,) then

Add children blocks of bik (except EXIT) to deque
end if // We start inferring the bounds of child blocks

end while// Repeat until the domains of all blocks become stable

// Produce final domains of each variable in function func at EXIT block
exit := | J{blk.d & (V blk : BLOCKS e is_reachable(blk))}

return exit.d('ret’) // Return the domain of return variable ret

44: end procedure



