
GRAY BOX PROBING 1 ASSIGNMENT

1. In the code given in file 1.c, observe the gimple dump to an-

alyze the handling of global and local variable in assignment
and expression statements. What can you conclude about the
creation of temporary variables in the dump file? Also notice

how they are versioned.

2. In the code given in file 2.c, a local variable is declared as

static. Observe its behavior in the expression by analyzing
the gimple dump.

3. The code given in file 3.c contains a nested ‘while’ loop. Ob-

serve how this loop is gimplified. What constructs do you see
in the gimplified code? Analyze the control flow graph and
observe its sematic equivalence with the original code.

4. The code given in file 4.c contains a ‘for’ loop. Observe how
this loop is gimplified. Try to locate the three expressions
(initialization, loop test, step) in the gimplified control flow

graph. What can you conclude about GIMPLE from the 3rd
and 4th question?

5. The code given in file 5.c deals with handling of arrays via
pointers. In the gimple dump, observe how pointer arithmetic
and array manipulation is explicated.

6. The code given in file 6.c contains a program with function
calls. Generate the dump of call graph and observe the order
in which the call graph nodes are discovered. Try to change the

sequence of function definitions and observe the corresponding
change in call graph dump. Also, uncomment the commented

library routines and then observe the change in the dump.

7. The code given in file 7.c aims at unfolding the parameter
evaluation order in GCC. Observe the gimple dump to figure

out the sequence in which the parameters are evaluated when
the function is called.
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8. The code given in file 8.c represents a complex computational

statement. Analyze the gimple dump to see how the state-
ment is broken down into three address code, and how GCC

evaluates this statement.

NOTE

• The testcases are available as grayboxprobing1.tar.gz in
the resources section of the workshop website.

• To generate the gimple dump, compile with command-line

options

gcc -O2 -fdump-tree-all filename.c

and analyze the file filename.c.004t.gimple

• To generate the call graph dump, compile with command-line
options

gcc -O2 -fdump-ipa-all filename.c

and analyze the file filename.c.000i.cgraph
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