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assert Q = check(1) and Obar = check(0)
report “Test Vector Failed”
severity error;

FIGURE 7-8 An example of the use of the assert statement in a testbench

with a periodic signal. The module can apply the input vectors, wait for a period equal to
the propagation delay of the longest path through the circuit, and then read the output sig-
nal values of the module under test.

Example End: Writing a Testbench

7.4 ASSERT Statement

In the prior example, the testbench model recorded errors or failures to pass a test vector
by writing the test vector and a brief message to the file outfile.txt. Alternatively, we
could use the assert statement. The assert statement is a general mechanism for detecting
and reporting incorrect conditions during a simulation. We can use this statement for
detecting failed test vectors, as shown in Figure 7-8. This statement would replace the if
statement in the srtester module in Figure 7-6 that checks the output signal values and
causes error messages to be written to a file. If we use the assert statement, rather than hav-
ing an error message and the offending test vector being written to a file, the message
regarding a violation and the string provided with the report clause would be sent to the
simulation output. This output is generally the simulator console window unless you have
redirected this to a file. The designer can report messages at one of several predefined
severity levels: NOTE, WARNING, ERROR, and FAILURE. This provides a clean mecha-
nism for the designer to classify the levels of information conveyed during simulation. For
example, the NOTE category can be used to provide information about the progress of the
simulation while a severity level of ERROR may cause the simulation to be aborted.

7.5 A Testbench Template

We are now ready to outline a few basic steps toward constructing a testbench for testing a
VHDL model. It should be clear from the above examples that the testbench is a structural
model with two components: a tester and the model under test. This is not the only way to
structure a testbench, but is intuitive and simple to construct. Toward the end of the chapter
we will describe an alternative structure for a testbench module.
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