
Semi-Automatic RegressionSemi-Automatic Regression
Testing With IPAT-STesting With IPAT-S

by

Eric Kemp-Benedict



© 2004 Eric Kemp-Benedict

The layout for this document was designed by Mirto Silvio Busico
(m.busico@ieee.org) as an OpenOffice.org Writer template.



Version 1.0.1

Index

1 Starting Up......................................................................................................................................... 2
1.1 Introduction................................................................................................................................ 2
1.2 A Testing Framework in a Nutshell............................................................................................ 2

2An Example......................................................................................................................................... 4
2.1Introduction................................................................................................................................. 4
2.2The Example, Step-by-Step.......................................................................................................... 4
2.3Notes on the Procedure................................................................................................................ 7

Generating Reports With IPAT-S 1



 Starting Up... Version 1.0.1

1  Starting Up...

1.1  Introduction

IPAT-S is a scripting language (a special-purpose computer programming language) for quanti-
tative scenario analysis. Most scenario modeling projects evolve in an iterative, incremental fash-
ion, In such projects, a basic requirement is that any functionality added in one iteration should
not break the functionality introduced in previous iterations. This feature is shared by software
development projects, and a technique from software development, the use of regression tests,
can be applied to scenario modeling as well. Regression tests compare key outputs from the soft-
ware to an archived set of outputs from previous runs. Regression tests can make progress much
faster and reduce the level of stress and uncertainty on the modeling team.

The main output from a scenario model is a set of indicators – quantitative outputs that change
over time. While there are different ways to structure a modeling iteration, in most projects each
iteration will produce a set of indicators that have been cleared by relevant stakeholders. These
indicators should not change in future iterations, and the use of regression tests can ensure this.

Creating a regression testing framework is very easy to implement in IPAT-S, and this document
explains how to do it. It is called “semi-automatic regression testing” because the procedure as
described requires some steps on the modeler’s part. With some extra work it could be fully auto-
mated. Readers interested in applying the technique can download the free and open-source
IPAT-S software and documentation from the IPAT-S web site, http://ipat  -  s.kb  -  creative.net.  

1.2  A Testing Framework in a Nutshell

Section 2 gives a full example of implementing a simple regression framework. Here, a skeleton
framework is outlined.

The skeleton framework uses a batch file and a freely-available program called “diff”. The
diff program shows the differences between two text files, and can be downloaded for free in a
package called “UnxUtils.”1 First download and install UnxUtils,2 and create the following one-
line batch file, which should be placed in the same folder as the script you are testing.

regress.bat:

diff %1 %2 > %3

1 A good source for UnxUtils is the GNU Win II site, at http://gnuwin.epfl.ch/apps/unxutils/en/. This version has a
nice Windows installer that adds the utilities to the path. Alternatively, you can go to the UnxUtils site itself,
http://unxutils.sourceforge.net/. In this case you will need to modify the path yourself.

2 A good thing for a modeler to have in any case! In addition to diff, the distribution includes the powerful gawk
and sed utilities, which can be used to transform text files from one format to another.
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The main components in a testing framework are given in the following script fragment, which
uses the “regress.bat” batch file. In the script fragment, missing code is indicated by “...” Ele-
ments of the framework are in bold.

# Year definitions
...
# Dimension definitions
...

## Switches for regression testing
logical makeTest = false # Flag to create the archived outputs
logical runTest = false  # Flag to compare outputs to the archive

# Body of script
...
...

## Applying the regression tests
if makeTest then
  clear 'archive.txt'
  set output 'archive.txt'
endif

if runTest then
  clear 'current.txt'
  set output 'current.txt'
endif

if makeTest .or. runTest then
  # List of report statements
  ... Add indicators here ...
  reset output
endif

if runTest then
  wait "regress.bat" "archive.txt current.txt regressout.txt"
  start "notepad.exe" "regressout.txt"
endif

With this framework, when makeTest is set to true, the archived set of outputs is generated.
When runTest is set to true, the current outputs are compared to the archive.

The  result  of  running  diff is  sent  to  the  file  “regressout.txt,”  which  is  then  shown in
Notepad.exe. If the file is blank, then the archived and current outputs are identical, and the script
passes the test. If it is not blank, it will show how the two files differ, giving a clue to the modeler
where to edit the script.

Over time, as the script is developed, indicators can be added to the script on the line marked by
“... Add indicators here ...” before creating the archive. The script is designed so that the same
set of indicators is exported when the archive and the current set are being generated.

The next section shows a complete example.
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2 An Example

2.1 Introduction

The testing framework given in Section 1.2 is very general, and can be used with little modifica-
tion in many situations. In this section it is applied to a simple script, the “LandUseChange.ips”
script that is distributed with the IPAT-S installation. To successfully implement this example,
you must first install the diff utility and create the batch file “regress.bat” given in Section 1.2.

2.2 The Example, Step-by-Step

1.  Open IPAT Studio (the IDE distributed with IPAT-S) and browse for a script.

2. Search for the script “LandUseChange.ips” in the samples folder distributed with IPAT Stu-
dio.
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3. Go to “File | Save As” in IPAT Studio and save the file under another name, such as “Lan-
dUseChange_example.ips”.

4. Scroll to line 30, just after the dimension declarations, and insert the lines

# Switches for regression testing
logical makeTest = false
logical runTest = false

The file should now look like

5. Scroll to the end of the script and insert the lines

## Applying the regression tests
if makeTest then
  clear 'archive.txt'
  set output 'archive.txt'
endif

if runTest then
  clear 'current.txt'
  set output 'current.txt'
endif

if makeTest .or. runTest then
  report Area as "Area (acres)"
  reset output
endif

if runTest then
  wait "regress.bat" "archive.txt current.txt regressout.txt"

Generating Reports With IPAT-S 5



An Example Version 1.0.1

  start "notepad.exe" "regressout.txt"
endif

The script should now look something like

Note that the inserted lines are nearly identical to the lines in the testing framework in Section
1.2. The only difference is that for this script a specific indicator has been chosen – the land
area. The relevant line should be on or close to line 195 in IPAT Studio.

6. Create the archived test results:

• Scroll to line 32 and change makeTest from false to true.

• Press the “Run Special” button or press F9 to run the script.

Note: The script will not produce any output, but “Run Time” will be updated in the lower
right of the program window.

• Return makeTest to its original value (that is, change it from true to false).

7. Run the test with no changes to make sure there are no errors:

• Scroll to line 33 and change runTest from false to true.

• Press the “Run Special” button or F9 to run the script. A blank Notepad window should
open.3 This indicates that the test values are identical to the archived values.

3 If instead you get an error saying that the batch file could not be found, make sure that it is in the same folder as the
script. If you get an error saying that diff.exe could not be found, then install the diff utility.
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8. Change the script and then run the test to see how a failed regression test is reported.

• Scroll to line 45 and change the AreaIntensity growth rate for cropland from -0.7%
to -0.8%.

• Press the “Run Special” button or F9 to run the script. Notepad should open, with a file
looking something like

This file indicates that the test that was just run differs from the archived file. Also, it indi-
cates where the differences appear – in the areas of cropland and forest.

• Return runTest to its original value (that is, change it from true to false).

That completes the regression test example.

2.3 Notes on the Procedure

It is easy to add regression tests to any IPAT-S script using the testing framework in this docu-
ment. In a project of any complexity, it is a good idea to create a regression test and apply it
whenever the model is modified. It removes a lot of uncertainty from the modelers and makes it
possible to move forward with confidence.
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