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Abstract 

 
We want our students to experience system testing of both desktop and web applications, but the 
cost of professional system-testing tools is far too high.  We evaluate several free tools and find 
that AutoIT makes an ideal educational system-testing tool.  We show several examples of desktop 
and web testing with AutoIT, starting with simple record/playback and working up to a keyword-
based testing framework that stores test data in an Excel spreadsheet. 
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1. INTRODUCTION 

In our software-testing course, we emphasize 
testing from the quality assurance (QA) pers-
pective in the first half and from the developer 

perspective in the second.  In the second half, 
students learn about unit testing and write 
testcases in JUnit (JUnit.org, 2010) and Java to 

reinforce concepts.  This part of the course has 
worked well for several years. 

For the QA half of the course, students learn 
about system testing and write testcases di-
rectly from specifications.  An example specifi-
cation might be that the application is pass-

word protected.  A system-level testcase could 
try to access a protected area of the applica-
tion without logging in first. 

We needed a system-testing tool to reinforce 
these concepts on desktop GUI and on web 

applications.  We wanted to use just one sys-
tem-testing tool that works with both applica-

tion types, so students spend less time learn-
ing the tool and more time learning concepts. 

In the Spring 2010 semester, we found that 
AutoIT (AutoIT, 2010) works well as an educa-
tional system-testing tool. 

2. LITERATURE REVIEW 

Garousi & Mathur (2010) state the need for 

student experience with commercial tools: “In 

order to effectively teach software engineering 
students how to solve real-world problems, the 
software tools, exercises, projects and assign-
ments chosen by testing educators should be 
practical and realistic.  In the context of soft-

ware testing education, the above need implies 
the use of realistic and relevant System Under 
Test (SUT), and making use of realistic com-
mercial testing tools.  Otherwise, the skills that 
students acquire in such courses will not ena-
ble them to be ready to test large-scale indus-
trial software systems after graduation.” 

Garousi & Mathur (2010) found that of seven 
randomly-selected North America universities, 
just two use any commercial testing software: 
the University of Alberta, which uses IBM Ra-
tional Functional Tester (IBM, 2010); and Pur-
due, which uses Telcordia AETG Web Service 

(Telcordia, 2010).  (Both universities also use 
open-source testing tools.)  Of the seven uni-

versities in the survey, five use JUnit, usually 
along with other tools. 

Buchmann, Arba, & Mocean (2009) used Au-
toIT to develop an elegant GUI testcase execu-
tion program that reads testcase information 

from a text file.  For each testcase, the pro-
gram executes a user-defined AutoIT function 
to manipulate the SUT, and then compares the 
SUT with expected behavior.  The program can 
check standard Window GUI widgets and even 
images. 
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3. EVALUATION 

Evaluation Criteria 

We try to give students a QA system-testing 
experience that is as close to the “real thing” 

as using JUnit is for unit testing.  Ideally, we 
would use a popular commercial-quality tool 
such as HP QuickTest Pro (Hewlett-Packard 
Development Company, 2010) for system test-
ing, but the per-student licensing costs are too 
high.  (We briefly considered licensing com-
mercial software for a lab, but virtually all stu-

dents have their own computers and prefer to 
use them for their assignments.)  Therefore, 
we needed a free, Windows-based tool with 

these features of commercial-quality tools: 

Record/playback: The tool should be able to 
record keyboard and mouse activity into a 

script for later playback, so students become 
familiar with the advantages and disadvantag-
es of this simple technique. 

Programmability: The tool should use an easy-
to-learn, high-level, interpreted language.  This 
capability allows students to move beyond 
record/playback, building high-level functions 

for interacting with the SUT, and to construct 
their own test frameworks. 

Desktop GUI and web application support: The 

tool should be able to test both of these major 
application areas, ideally Windows GUIs and 
AJAX on the web. 

External resource access: The tool should be 

able to access files, databases, spreadsheets, 
and other resources, so that students can store 
test data in these places and so they can verify 
application activity. 

Widget information: The tool should include 
the ability to find input and output widgets and 

provide information about them.  This capabili-
ty allows students to write higher-level func-
tions to test the SUT. 

Integrated development environment (IDE): 

The tool should include an easy-to-use envi-
ronment for building and running tests. 

Support: The tool should include complete, 

well written, and well-organized documenta-
tion. 

Over the past few semesters, we have tried 
JUnit, Badboy (Badboy Software, 2010), and 
Selenium (Selenium Project, 2010) for system 
testing.  In Spring 2010, we decided to ex-
amine AutoIT and AutoHotKey (AutoHotKey, 

2010).  This section compares the relative me-
rits of each of these tools. 

JUnit 

JUnit was originally designed for unit testing, 

therefore it is not suitable for system testing 
by itself.  However, several third-party utilities 
add system-testing capabilities to JUnit.  For 
example, we have used HttpUnit (Gold, 2010) 
and HtmlUnit (Gargoyle Software Inc., 2010) 
for web testing with JUnit, and Abbot (Wall, 
2008) for GUI testing. 

We have had some success with these third-
party tools, but we have found that both 

HttpUnit and HtmlUnit execute slowly.  Fur-
thermore, neither includes record/playback 
capabilities.  Although Abbot does include 
record/playback for desktop GUIs, it works on-

ly with Java Swing and AWT.  These drawbacks 
motivated us to consider other approaches. 

Badboy 

Figure 1 shows Badboy, a web-testing tool that 
includes a script editor and an integrated web 
browser.  Of all the tools mentioned, Badboy is 
by far the easiest to get started with, because 

it excels at record/playback.  Badboy’s inte-
grated help file includes several well-written 
tutorials.  

Although Badboy includes load testing, reports, 
and other valuable features, it has limited pro-
grammability and access to external resources, 
and is useful only for web testing.  It cannot 

test desktop GUI applications, which removes 
it from further consideration. 

  

 

Figure 1: Badboy. 
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Figure 2: Selenium. 

Selenium 

Figure 2 shows Selenium, which is similar to 

Badboy because it includes a script editor, has 
very good record/playback support, and only 
does web testing.  In contrast to Badboy, Se-
lenium is a Firefox add-on rather than an inte-
grated application.  However, the process of 
recording and executing scripts is nearly the 

same as Badboy. 

Selenium has a great deal of well-written do-
cumentation and an active user community.  
Selenium can convert its scripts to several dif-
ferent formats, including Java (JUnit), Python, 
Ruby, C#, Perl, and PHP.  This capability 
makes these scripts easy to customize with 
higher-level functions and external resources. 

Selenium has the same major drawback as 
Badboy: it works only for web applications.  
We needed a tool that works with both web 
and desktop applications. 

AutoHotKey and AutoIT 

AutoHotKey and AutoIT are both automation 

utilities for Windows that are very similar to 
each other.  This similarity is not surprising 
because AutoHotKey started as a fork of Au-
toIT in 2003 (Wikipedia, 2010). 

Neither utility was designed specifically for 
testing, but they can be used that way because 
each includes a simple scripting language, 

record/playback capability, the ability to access 
external resources, and a simple IDE built on 
the SciTE editor (SciTE, 2010).  They can each 

generate GUI executables, which is convenient 
for creating desktop SUTs.  Each has a well-
written help file and an active user community. 

Of the two, we have found AutoIT to be gener-

ally more robust and better documented.  In 
addition, AutoIT has a much larger standard 
library that includes functions for accessing 
and controlling SQLite databases, Excel 
spreadsheets, and the Internet Explorer 
browser.  AutoHotKey can do all this, too, but 
requires installing third-party libraries.  (Both 

can access other external resources with Acti-
veX.) 

Finally, we have found that AutoIT’s program-

ming language is easier for students to learn, 
because it is similar to Visual Basic (VB).  In 
contrast, AutoHotKey’s programming language 

is similar to MS-DOS batch language, which 
most of our students are not familiar with, in 
spite of using Windows. 

We prefer a VB-like language, because HP 
QuickTest Pro uses VB, and we want students 
to get a feel for professional testing tools.  Fig-
ure 3 shows the AutoIT IDE with a test script 

at the top, results of the test at the bottom, 
and a simple SUT created with AutoIT’s GUI 
facility. 

 

Figure 3: AutoIT. 

Table 1 (in the appendix) summarizes the au-
thor’s subjective evaluation of the testing tools 
we considered.  The rating scale goes from 0 
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(not present) to 5 (excellent support).  AutoIT 
emerges as the clear winner in this evaluation. 

4. EXAMPLE ASSIGNMENTS 

Like Beizer, we found that income tax docu-

ments provide an abundance of useful applica-
tion ideas (Beizer, 1995).  We developed Tax-
Calc, a simple desktop GUI application that 
computes deductions for educational expenses.  
Figures 5 and 4 show the application’s specifi-
cation, which (along with accompanying in-
structions) comprised the entirety of what stu-

dents could refer to for writing testcases.  In 
particular, they had no access to the program’s 

source code. 

We wrote TaxCalc using AutoIT’s Koda GUI 
utility, and converted it to an executable with 
AutoIT’s Aut2Exe utility.  Aut2Exe has an ob-

fuscation option that thwarts decompilation.  
Figure 6 shows the pseudocode of TaxCalc ver-
sion 1, which was not available to students. 

 

14 Personal computer hardware and educa-
tional software expenses, not to exceed 
$200. (Do not include monthly service 
fees for Internet access) ……….. _____ 

15 Add line 13 and line 14 ……….…………. _____ 

16 Multiply line 15 by 75% (.75) ……………. _____ 

17 If your household income on line 6 is:  

 $33,500 or less, multiply the number of 
qualifying children in grades K-12 by 
$1,000 

 More than $33,500, complete the 
worksheet on back …………………….. _____ 

18 Amount from line 16 or line 17, whichev-
er is less. 
Full-year residents: Also enter this 
amount on line 29 of Form M1 ………….. _____ 

Figure 4: Schedule M1ED. 

(Minnesota Revenue, 2009) 

We produced several versions of TaxCalc with 
slightly different user interfaces and intentional 
errors. 

Manual testing 

Students tested the first version of TaxCalc, 
shown in Figure 7, manually, with the vague 

task to find as many errors as they could. 

Manual testing can have tremendous value, 
such as when the tester is not familiar with the 
SUT.  Because this was the first time students 
used TaxCalc, manual testing was particularly 

appropriate for this first assignment. 

 
Figure 5: Educational expense calculation.  

(Minnesota Revenue, 2009, p. 10) 

input computer, tuition, line15, line16, 
      line17, line18 
if line17 < line16 then 
    step5 = line18 * 1.333 
    step6 = line15 - step5 
else 
    step6 = 0 
end 
return tuition + computer + step6 

Figure 6: Initial TaxCalc pseudocode. 

However, the underlying motivation for the 
first assignment was to reinforce the impor-

tance of test automation.  Students did not 
know that subsequent assignments would also 
use TaxCalc, and that automated tests are 
much easier to repeat. 

Several students found all intentional errors, 

and most pointed out that the application 
should compute values of lines 16 and 18. 
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Figure 7: TaxCalc version 1. 

Simple Record/Playback Scripting 

The second version of TaxCalc, shown in Figure 
8, incorporated student suggestions to remove 
inputs for lines 16 and 18, and introduced new 
errors.  Figure 9 shows the (correct) pseudo-

code for this and all subsequent versions of 

TaxCalc. 

 

Figure 8: TaxCalc version 2. 

The second assignment was to use AutoIT’s 

record/playback utility to record a complete set 
of tests, so that students can test subsequent 
versions by simply “pressing a button.”  Stu-
dents needed to add assertions to the resulting 

script to make testcases, and they were en-
couraged to write functions to make the test-
cases easier to maintain.  For example, Figure 
10 shows a script that AutoIT recorded.  The 

absolute mouse coordinates and assumed tab 
ordering make the script extremely sensitive to 
user interface changes. 

input computer, tuition, line15, line17 
line16 = line15 * 0.75 
line18 = min(line16, line17) 
if line17 < line16 then 
    step5 = line18 * 1.333 
    step6 = line15 - step5 
else 
    step6 = 0 
end 
return tuition + computer + step6 

Figure 9: Revised TaxCalc pseudocode. 

MouseClick("left",212,74,1) 
Send("204{TAB}25{TAB}337{TAB}2000") 
MouseClick("left",51,247,1) 
MouseMove(258,285) 
MouseDown("left") 
MouseMove(192,294) 
MouseUp("left") 
Send("{CTRLDOWN}c{CTRLUP}") 
; Student must add assertion manually. 
If ClipGet() <> 229 Then 
    ConsoleWrite("ERROR") 
EndIf 

Figure 10: Example record script. 

In contrast, Figure 11 shows an example of a 
high-level function that isolates user interface 
details in other functions, making the tests 
more robust. 

Version 3 of TaxCalc, shown in Figure 12, 
changed the user interface just enough so that 
students who heeded the advice to use func-
tions did not need to modify their scripts nearly 
as much. 

Building a Testing Framework 

In the next assignment, students converted 

their testcases to keyword-based format 
(Nagle, 2010; Fewster & Graham, 1999).  This 
format stores test data in a spreadsheet, file, 
or database – separate from the high-level test 
functions.  Students used an Excel spreadsheet 
to store the test data, because AutoIT supports 

Excel directly (see   Figure 13). 

The keyword-based format required students 
to write code to read each spreadsheet row, 
then call the appropriate AutoIT function from 
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the given keyword and parameters.  Students 
also wrote code to insert the test results back 
into the spreadsheet, to the right of the para-
meters, pushing earlier test results to the 

right.  This assignment showed students how 
to write a simple testing framework (with ru-
dimentary reporting capability) from scratch. 

Func TestCompute($expected, $tuition, _ 
        $computer, $line15, $line17) 
    EnterValues($tuition, $computer, _ 
        $line15, $line17) 
    $actual = GetResult() 
    If $actual <> $expected Then 
        Error($actual, $expected) 
    EndIf 
EndFunc 
... 
TestCompute(229, 204, 25, 337, 2000) 

Figure 11: Example high-level function. 

 

Figure 12: TaxCalc version 3. 

Using an Existing Framework 

The next AutoIT assignment required students 
to test a web-based version of TaxCalc, as 

shown in Figure 14. 

In this assignment, students used a simple 
AutoIT framework created specifically for web 
testing.  This framework includes AutoIT func-

tions and spreadsheet keywords for:  

 Navigation: following links, going to ab-
solute web addresses, 

 Form handling: setting and getting text 
parameters, setting checkboxes, submit-
ting forms, 

 Assertions for content by name and id, 
 Simple database actions and assertions, 
 Macros for defining new keywords from 

existing keywords 

 

Figure 13: Keyword-based format. 

Because the framework was already finished, 
students just had to enter test data into the 
spreadsheet.  This assignment showed stu-
dents that a custom framework simplifies the 

design and implementation of actual testcases. 

 

Figure 14: TaxCalc version 4. 

In the next assignment, students used the 

same AutoIT testing framework to test a new 

job board application, shown in Figure 15.  Un-
like the assignments so far, the job board ap-
plication used a database.  Students used da-
tabase actions and assertions in the framework 
to ensure the application changed the database 
appropriately.  Figure 16 shows a small sample 
of testcases using this framework. 
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Figure 15: TaxCalc Job Board. 

5. CONCLUSION 

We have been pleased with our selection of 
AutoIT for system testing.  Its VB-like pro-
gramming language, its ability to test desktop 
and web applications, its excellent documenta-
tion and support, its IDE, and its large stan-
dard library make it an excellent, free stand-in 

for a professional testing tool.  Using AutoIT 
gives students an experience similar to that of 
a QA practitioner. 

 

 
Figure 16: Job Board testcases. 

Students have experienced both the appeal 

and significant disadvantages of 
record/playback.  They learned how to write 
higher-level testing functions, and how to con-
vert those functions into a keyword-based for-
mat that stores test data separately.  Finally, 

they have seen how using a custom testing 
framework simplifies the design and implemen-
tation of testcases. 

Although AutoIT may not be suitable for indus-

trial use, it provides a similar feel, and thus 
makes an ideal educational system-testing 
tool. 
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1. APPENDIX 

 

Feature JUnit Badboy Selenium AutoHotKey AutoIT 

Programmability 1 1 5 2 4 

Record/playback 0 5 5 4 4 

External resource access 5 2 5 3 4 

Desktop GUI and web testing 3 0 0 4 4 

Widget information 0 4 4 4 4 

Includes IDE 0 5 5 5 5 

Creates GUI executables 2 0 0 4 4 

Support 5 5 5 3 4 

TOTAL 16 22 29 29 33 

Table 1: System-testing tool evaluation summary. 

 


