
Computer Systems Modeling and Verification
(USEEN1)

Part II: Code coverage

Code coverage is a metric used in software testing to measure how much of the source code of a
program is exercised during testing. Code coverage tools can implement different criteria (such
as function coverage, statement coverage, or branch coverage). The goal of this assignment is to
implement a tool that produces statement coverage reports for simple imperative Python pro-
grams (featuring assignments, conditionals and while loops).

1 Abstract syntax
Blocks are lists of statements (and they are also represented as lists in Python AST). Here is a
simple example of block:

s = 0
while n > 0:

s = s + n
n = n - 1

The full AST for this example is given in appendix. An example of function defined by pattern
matching over statements is also given in module pretty.

Empty statement
The empty statement (which does nothing) is called pass in Python (and Pass in the AST).

Assignment
The AST for an assignment such as x = 22 is defined as follows (in the general case, several
variables can be given as targets, but we shall only consider simple assignments):

Assign(
targets=[Name('x')],
value=Constant(22))

This AST could also be displayed as the following drawing:
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Conditional
The AST for a conditional statement such as:

if b:
pass

else:
pass

is defined as follows (where test is an expression and both the body and the orelse parts are
blocks, i.e. lists of statements):

If(
test=Name('b'),
body=[Pass()],
orelse=[Pass()])

1



This AST could also be displayed as the following drawing:
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While loops

The AST for a while loop such as:

while b:
pass

is defined as follows (where test is an expression and the body part is a block):

While(
test=Name('b'),
body=[Pass()])

This AST could also be displayed as the following drawing:
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2 Interpreter
In the interpreter, the execution of statements will be implemented as a procedure which relies
on the evaluation function for expressions (the partial source code is given in module
interpreter). A memory is still represented as dict[ident, Value].

You should fill in the code given in module interpreter and test your code.

1. Fill in the code for procedures exec_stmt and exec_block and test your code.

exec_stmt(s: stmt, m: MutableMapping[str, Value]) -> None

exec_block(block: list[stmt], m: MutableMapping[str, Value]) -> None

2. Add some functions calls in order to print the current memory and the current line
number whenever a statement is executed.

3 Statement coverage
In order to produce the statement coverage report, we need to modify exec_stmt and
exec_block so that they also return the path (represented as a list of line numbers) that was
exercised during the execution of a block.

1. Implement the following effectful functions and test your code.

trace_stmt(s: stmt, m: MutableMapping[str, Value]) -> list[int]

trace_block(block: list[stmt], m: MutableMapping[str, Value]) -> list[int]

2. Add a procedure that displays the source code (with the line numbers) and highlights the
lines that where exercised during the execution of a block.
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A Example

>>> import ast

>>> src = """
s = 0
while n > 0:

s = s + n
n = n - 1

"""

>>> e = ast.parse(src)

>>> ast.dump(e, indent=4)

Module(
body=[

Assign(
targets=[

Name(id='s', ctx=Store())],
value=Constant(value=0)),

While(
test=Compare(

left=Name(id='n', ctx=Load()),
ops=[

Gt()],
comparators=[

Constant(value=0)]),
body=[

Assign(
targets=[

Name(id='s', ctx=Store())],
value=BinOp(

left=Name(id='s', ctx=Load()),
op=Add(),
right=Name(id='n', ctx=Load()))),

Assign(
targets=[

Name(id='n', ctx=Store())],
value=BinOp(

left=Name(id='n', ctx=Load()),
op=Sub(),
right=Constant(value=1)))],

orelse=[])],
type_ignores=[])

>>> print(ast.unparse(e))

s = 0
while n > 0:

s = s + n
n = n - 1

>>> bc = compile(src, filename='<string>', mode='exec')

>>> m = {'n': 5}

>>> exec(bc, m)

>>> m['s']

15
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