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Exam TDDDO04 Software testing 2011-01-14

e Write clearly!
e Please use only one side of each paper and don’t address more than one question per page.
e Justify your answers!

{1} Basic definitions

1. Describe/define the following terms in a software testing context: (4)
a. Unittesting
b. Integration testing
c. System testing
d. Acceptance testing

2. Describe the difference between the following pairs of concepts: (3)
a. Valid input test case — invalid input test case,
b. Equivalence class testing — Boundary value testing
c. Error of omission — error of commission

(1} Unit and Integration testing

3. Domain analysis testing (4}

Consider the following example used in a system determining whether to buy shares in a
company. The program retrieves a Trade mark rating from 0-10 for the companies. The
program also retrieves the data and calculates the P/e-number. The buy algorithm is quite
simple: We only buy shares in companies that have:

8 <= Trade mark rating <= 10

and simultaneously have:

5<=Pfe<=20

This is shown in the shaded area in the diagram below. In all other cases we do not buy.
Your task is now to create a 1x1 domain analysis test case table for ther buy algorithm,

Follow the Binder approach which means that you test one on point and one off point for all
conditions of the first variable. Meanwhile the second variable is given typical in values. The



you shift so that the first variable holds typical in values, whereas the second variable is
tested at one on point and one off point for each condition.
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4, Pairwise testing {5)
a. Which values must A, B, C and D have in the table below to make it a Lo{2%)
orthogonal array? Don’t forget to motivate the answer.
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b. Suppose you have a web-based system which supports the following environments:
e Browser: Internet Explorer, Mozilla Firefox
s Client operating system: Windows7, Windows Vista
e Server operating system: Windows, Linux

A system configuration is defined as a set of the three variables, Browser, Client
operating system and Server operating system, with valid values. For this system,
make a table of inputs of test cases for pairwise testing of the possible configurations
with a minimum number of test cases.

c. Give an argument for using pair-wise testing instead of just generating the same
number of random tests.



5. Integration testing. {6)

The following figure illustrates the component hierarchy in a software system.
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a. Describe the sequence of tests for integration of the components using a bottem-up
approach and a top-down approach.

h. How many stubs are needed for top-down integration? Don’t forget to explain how you
calculated the result, since there are different conventions of how to calculate this.

c. How many drivers are needed for bottom-up integration? Motivate clearly.

6. Test-driven development (6)
a. What are the principle steps of Test-driven development (TDD)?
b. Give two potential benefits of TDD
c. Give one potential drawback of TDD
d. Give an argument for why TDD is so popular in agile methods.

7. What is the difference between stubs and mocks? (2)



8. Data-flow dependencies {6)

Below you find the control flow graph of the billing application in Badlaney et al {2006)
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a. For the variable “Bill”, create a set of test cases that fulfill the All-Uses dynamic data
flow testing strategy. Eor each test case, describe the path taken.

b. For the variable “Usage”, create a set of test cases that fulfill the All-p-uses dynamic
data flow testing strategy.. For each test case, describe the path taken.

g. Control flow coverage (5)

Consider the flowgraph below describing a function with an input variable X and output
variables X, Y and Z.

a. Create test cases for branch coverage using a minimum number of test cases.

b. Calculate the cyclomatic complexity the flowgraph.
Create test cases for basis path testing, using the McCabe method for creating a set
of basis paths.



yes X>03 no

&
LI, 3

(i) System testing

10. Cause-effect testing (4)

Specification: There are two sensor systems: one for {emperature, and one for smoke. If the
smoke sensor detects its threshold, the fire alarm starts locally. If the temperature sensor
detects its first threshold, T1, the fire alarm starts locally. If both the smoke sensor detects its
threshold and the temperature sensor detects T1, then the fire alarm starts at the fire
brigade. If the temperature sensor detects its second threshold, T2, the fire alarm starts at
the fire brigade. T2 > T1. If only the local alarm is started, it can be stopped if the user enters
a PIN-code at the alarm console. If the alarm is started at the fire brigade, it cannot be
stopped by the user, neither at the fire brigade nor the local alarm.

Based on this specification:

a. ldentify causes and effects.

b. Design a cause-effect graph for the identified causes and effects. You do not have to
model timing, just the logical view of causes and effects.

c. Propose a decision table for testing the software.

11. Acceptance test(3)

Describe the following concepts:

a. Alpha-test
b. Beta-test
¢. Installation test



12. Path-based integration {3)
Describe the following concepts:

a. Atomic System Function {ASF)
b. System thread
c. ASF graph

(IV}) Automated testing

13. Model-based testing (5)
a. Describe a Model-based testing process with at least 3 artifacts and 3 activities
b. The models must be concise and precise. Describe what these two properties mean,
and motivate why this is necessary for good application of model-based testing.

14. Write down a short description of the data-driven scripting techniques. How do you add test
cases if you are using a data-driven scripting technique? How do you add test cases if you
instead are using a linear scripting technique? (3}

15. According to the IEEE-Std 829-2008 you are recommended to somehow manage Anomaly
reports {ARs). In practice this is often done by using a bug-tracking system. Describe three
different types of information about anomalies you are recommended by the IEEE-standard
to store in such a system. {3)



