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Approaches for Automated Software Installations in 
Windows 

Anders Ydremark 
  
 

ABSTRACT 
Today Siemens Industrial Turbomachinery AB (SIT AB) 
installs operator-stations manually. This is a tedious and 
time consuming process. In this report several different 
approaches is researched and presented for an automated 
solution. Because automated installation is not a widely 
researched area, an exploration of different approaches and 
technical difficulties has been made to use as a base when 
finally arriving at a recommendation for SIT AB. The result 
of this report shows that an approach using the Windows 
Registry is the best solution for implementation of an 
automated solution, and that other approaches either is too 
time consuming or technically challenging to be feasible. 
This report is meant as a decision basis for SIT AB in their 
automation of operator-station installations. 

INTRODUCTION 

Motive 
As more and more software is used in today’s society, an 
automated solution for installing this software is needed. 
Following an installation wizard is a time consuming and 
daunting task when multiple programs are to be installed 
consecutive. Today SIT AB installs operator-stations 
manually and creates an image of this installation. To create 
a more efficient installation process of these operator-
stations at SIT AB, an automated solution is needed. 

Purpose 
The purpose of this report is to researching the possibility 
of developing a tool for automated installations in Windows 
and to find and present possible technical challenges with 
this different approaches towards an automated solution. 

Problem 
To introduce a solution to the problem some questions has 
to be answered. These questions are important in order to 
get an understanding of how an automated solution could 
work. If it is technically feasible and if there are any 
potential time savings in an automated solution. 

What possible approaches exist to automate software 
installation? 

Different ways of automating installations in Windows will 
be looked at and ways of implementing an automated 
solution will be presented. 

What are the main technical challenges with these 
approaches, and what are the potential to solve these? 

Different problems that arises with every approach will be 
presented, different ways of solving these problems will be 
looked at. 

What are the potential for time savings for each approach? 

Today’s handling of installing operator-stations will be 
researched and compared with the potential time savings in 
the different approaches. 

Limitations 
The work will be limited to look at AutoIt as 
implementation language. The work will be focused on four 
approaches to automate an installation wizard. These 
approaches will be explained in detail in the Method 
section. The work will also be limited to look at Microsoft 
Windows as operating system. 

Terms and Abbreviations 
Throughout this thesis field-specific terms and 
abbreviations will be used. Here is a list with explanation. 

• GUI – Graphical User Interface 
• Image – Disc image, contains content and 

structure of a disk volume. 
• Wizard – User interface with a sequence of dialog 

boxes that guides the user through an installation. 
Derived from “Windowed Interactive Setup 
Assistance Dialog” (WISAD). 

• MSI – Windows Installer, derived from previous 
name, Microsoft Installer. 

• QA – Quality Assurance 

BACKGROUND 
SIT AB delivers power plants and turbines. These turbines 
are monitored and controlled from an operator-station. SIT 
AB wants an automated solution for installation and 
configuration of these stations. SIT AB have proposed 
wishes that the solution is modular and user friendly in the 
way that, programs to automate should be possible to add 
without programming. SIT AB is keen to adhere to a strict 
QA process and therefore wants to keep the graphical part 
of the installation if possible. They want every step of the 
installation documented if possible. 

Today’s handling 
Currently SIT AB installs all the software on the operator-
station manually. This is a time consuming task because the 
user performing the installation has to follow each 
installation wizard, configuring it following a written 
manual. For each dialogue in the wizard the user has to 
consult the manual in order to configure the software as 
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specified in this manual. The user performing the 
installations also has to be active during the installation part 
of the wizard to check for pop-up boxes or messages. It is 
also required for the user to manually detect when the 
current installation is finished and to start the next. 

When all programs are installed and configured, an image is 
made of the computer which can later be distributed for 
installation whenever an operator-station has to be installed. 

An installation of an operator-station takes between 16 and 
32 hours to perform manually and each time a new program 
is to be added, changed or modified a new image has to be 
created (figure 1). The image is reviewed two times per 
year, meaning that the possibility that changes has to be 
made and a new image has to be created is possible. 

 
Figure 1. Manual installation of operator-station. 

As shown in figure 1, a manual installation is done 
consecutive. An installation is done by manually installing 
program one (p1) to program N (pN). If a change has to be 
made after the image is created this procedure has to be 
done again. 

If the program to be added, removed or update were just 
installed, removed or updated the possibility of ghost files 
on the computer is probable. Because these stations are 
delivered to customers, files and folders from old programs 
are not wanted. 

It is obvious that a new solution is needed. With a modular 
solution, the steps taken in figure 1 would be replaced with 
a list of programs, letting the user add programs to be 
installed, and delete programs if they are outdated. The 
process of installing all the programs on a computer cannot 
be avoided but automated. A figure of how the architecture 
of an automated solution could look like can be found in the 
chapter Theory under the section System Architecture.  

THEORY 
In this section, different ways of installing applications in 
windows will be explained, followed by an explanation of 
different levels of automation. And as a last section, other 
work in the area will be presented. 

Manual Installation in Windows 

Wizards 
An installation in windows is usually performed using an 
installation wizard. An installation wizard helps the user 
with the installation (figure 2), often by providing some sort 

of graphical user interface (GUI) [6]. This procedure is time 
consuming because a user has to interact with the wizard 
throughout the installation. 

An advantage with installation wizards is that it clearly 
helps the user to install the program, and the user has the 
option of configuring the program. 

Figure 2. Installation Wizard of UltraVNC. 

Exe-file as file format 
Installation files often comes in the form of an executable 
(exe). There is a possibility that an executable does have 
switches that lets a user install the program without the 
wizard i.e. a silent installation. 

The disadvantage with installing a software silently is that 
the configurability is being lost. The installation will install 
the program without asking for installation location and 
other options.  

MSI as file format 
Another file format is the Windows Installer (MSI). One of 
the benefits when using a Windows Installer is that it allows 
the user to customize the installation, feed it information 
such as variables through the command-line and start the 
installation in silent mode [3].  

It is also possible to provide an answer file along with the 
MSI file. This answer file is structured in a specific way, 
giving the installer all the configuration information it 
needs to perform the installation silently but still 
maintaining the configurability. But not all software 
manufacturers provide MSI files.  

Windows Registry 
The windows registry is an important part of windows. It is 
a database that contains information about system 
hardware, installed programs and settings [12]. The registry 
is an interesting part to look at when installing software. 
The registry holds information about where to find files 
needed to run a certain program. Windows is constantly 
referring to the information in the registry. 
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To utilize the windows registry when automating 
installations two parts of windows has to be monitored. 

• Windows Registry – All programs installed on 
windows writes and makes changes to the registry. 

• Windows File system – Programs move files into 
the windows file system. 

Levels of Automation 
In this section different level of automation is being 
explained. A solution can be more or less automated and 
therefore an explanation of these levels is needed. 

Manual 
There are several levels of automation. One could simply 
write a script, manually writing what event should occur at 
a specific time. An event could be everything from a send 
command or mouse click to a complete reboot of the 
computer.  

This allows the programmer to have the power of editing 
the behavior of the installation through the script. This way 
an installation-script for a specific application can be 
written, and every time a new application is to be 
automated, a new script can be written. This method has 
two disadvantages. It is time consuming writing an 
installation script for every new application that needs to be 
automated, and it is not modular and user friendly. 

User Interaction 
The next level in automation would be an event recorder. 
An event recorder would let a user start an installation, go 
through the installation wizard and track all the interactions 
the user makes with the wizard. Based on these recordings 
generated commands for an automation script could be 
provided. This solution would let a user without 
programing experience create an automation script for any 
application.  

Autonomous agent performs the installation   
To get the application even more autonomous a solution 
with a simple reflex agent or even a model-based reflex 
agent could be applied [6, 14]. With a simple reflex agent, 
the agent (application) would percept the wizard, interpret 
what state it is in and based on that information take an 
action based on condition-action rules. With a model-based 
reflex agent this procedure would be taken to the next level 
and include decision making upon information like “What 
my actions do” or “How the world evolves”.  

Implementation language and tools 
AutoIt is a BASIC-like scripting language. Once started as 
a tool for automating and configuring thousands of PC’s in 
“roll out” situations. It has now grown to be a powerful 
language with many features. Some of these features 
specifically suit the implementation of an automated 
installation solution. Some of these features are [1]. 

• Manipulate windows and processes 
• Interact with all standard windows controls 

• Directly call external DLL and Windows API 
functions 

• Create Graphical User Interfaces (GUIs) 

When interacting with a window and its components in 
Windows there are several tools used to gather information 
about the window. When installing AutoIt a tool called 
AutoIt Window Information Tool is included. With this tool 
information can be gathered about a specific window by 
hovering it [2]. Other similar tools can be found such as 
WinSpy++ which has the same functionality but a bit more 
advanced [9]. Another tool used for checking registry 
differences from one time to another was RegShot [13].  

Related research about Automated Installations 
Some research has been done on the subject. These 
solutions utilizes Windows registry to create an installation 
log. This log can then be parsed to generate command-line 
arguments and create a package containing installation files 
and generated command-line options for the installation. 
This method forces the user to perform an installation by 
interacting with the wizard in order to configure the 
installation. The work has been done by Manzoor, U and 
Nefti, S [5]. 

This method monitor the windows registry and file system 
with the program Microsoft Sysinternals Process Monitor 
[5]. By tracking the process ID (PID) of the program being 
installed logs of the specific program can be logged. This 
method has been tested with promising results on several 
freeware programs. They have also created a similar 
solution which utilizes cognitive agents deployed on large 
networks [6]. 

No presentation of technical challenges has been made in 
these research articles. An outline of the system and its 
components has been given. Therefore straight on 
development on SIT AB has been impossible. 

Kralik, L has done work on automating installations in 
windows for both operating systems and third-party 
software. In his work he has used tools like Windows 
Automated Installation Kit (WAIK) [4]. 

It was found that the solutions presented in his report would 
not work at SIT AB. WAIK is mainly meant for deploying 
Microsoft Windows operating system to target computers. 

METHOD 
Based on theory completion, it was decided to look at four 
different approaches, manual scripting, generating script 
without user interaction, generating script with user 
interaction and a windows registry solution. In the research 
about these four approaches, implementations had to be 
made, finding problems and difficulties with the different 
methods.  

During the test phase a free version of the program VLC [7] 
was used as a test program. This program was a perfect test 
program because it is free, relatively small and easy to work 
with, and the wizard allows the user to configure the 
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installation through controls like buttons, input boxes, 
combo boxes etc. 

General system architecture 
The basic idea of an automated solution is to avoid 
repetitive tasks. As an installation is being done an 
automation script is being generated and associated with the 
installer (figure 2). If a program needs to be changed, added 
or removed, the new program can be generated and put into 
the folder “programs to install”. If a program needs 
removing, it can just be removed from the folder. The files 
in this folder can then be deployed and installed 
consecutive with the automation scripts. The folder 
structure, holding the programs to install could then easily 
be maintained by a user with a GUI. This GUI could let the 
user decide which programs to install and other options. 
With this architecture the goal of modularity is being 
fulfilled. 

Figure 2. System architecture 

Each approach described in this report has the goal of 
creating an automated installation that can be used and 
deployed as described in figure 2. 

Four different approaches 
The first approach to be looked at are Writing script 
manually. This served as a first step towards an automated 
solution. 

Approach 1: Writing scripts manually 
The first way of implementing an automated solution is by 
writing scripts manually. A manual solution would let the 
user write the script for each program separately. A GUI 
would have to be created to collect all the manually scripted 
programs. This GUI should give the user the ability to 
choose which program to install and other configurations 
that are necessary to make. This part of the solution should 
also handle deployment of the automated files and handling 
of restarts etc. 

Approach 2: Generating script without user interaction 
In this approach the application to be automated is chosen 
by a user. The script can then go through the installation 
wizard automatically and extract information about 
configuration and window titles etc. The extracted 
information can then be presented in a GUI containing all 

programs to be installed, with its respective configuration 
alternatives. When the script is done it should uninstall the 
software. 

This approach needs a condition-action rule base as 
described in the section Theory, Autonomous agents 
performs the installation. The script would gather as much 
information about the window as possible and then interpret 
the information to make a decision. As an example, a user 
license agreement is usually presented as one step of the 
installation wizard. At this stage the agent needs to accept 
or decline by selecting a radio button. When the agreement 
has been accepted a button has to be clicked in order to get 
to the next step of the wizard. This is a rather simple task 
for a user that is manually performing the installation but 
the difficulty increases when a script has to understand a) 
what the window contains b) what to do in order to 
continue and c) how to act in order to continue. 

Approach 3: Generating script with user interaction 
This approach is a merge of both autonomous and manual. 
The idea is that a user manually chooses a program to 
install, manually preform the installation using the 
installation wizard and at the same time a script is tracking 
user interactions and generating a script based upon these 
interactions. This method is basically the same as with 
approach 2, except the intelligence is in the user and not in 
the script.  

The basic flow of the procedure can be. 

1. Start GUI 
2. Choose a program to install 
3. Start the program 
4. Hide GUI 
5. Track user interaction 
6. Exit script 

Approach 4: Generating script using Windows Registry 
This approach is similar to Manzoor, U. and Nefti, S, Silent 
Unattended Installation Package Manager – SUIPM. Both 
utilizes the windows registry but the main difference in 
SUIPM and this approach would be that SUIPM uses 
command-line arguments in a batch file to write and modify 
the registry [5].  

AutoIt supports writing to the windows registry by using a 
function called RegWrite. By using a tool called RegShot a 
snapshot of the windows registry could be taken before the 
installation. A user would then proceed with the installation 
and when done, a second snapshot of the registry would be 
taken. RegShot would then compare the two snapshots and 
present the difference between the two snapshots. 

The automation script can then parse the difference file and 
generate commands for creating keys, adding values and 
modifying values in the registry. 

Together with this procedure, a file system check would 
have to be done. Paths to specific program-related files are 
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stored in the windows registry therefore the right file has to 
be moved to the right place in the file system. 

Technical challenges and potential solutions 
Every approach will prove to have technical difficulties. 
These difficulties will be presented in the Result together 
with a solution to the problem if one was found.  

Each approach has been implemented to some extent. 
During this process problems could be found that had to be 
solved. Problems that would have to be tackled in the future 
were also found. These will be presented in the chapter 
Result – Technical Challenges and Solutions. 

Assumptions regarding Time consumption 
To show the time difference between todays handling and 
the four different automated solutions, assumptions had to 
be made regarding time consumption for each approach. 
The first assumption made is that, 

An installation takes on average three hours to 
perform manually. 

This is estimated from the fact that a complete installation 
takes, in the worst case, 32 hours (provided by SIT AB). 
Some of this time is spent configuring the computer, so two 
hours is estimated to be reduced from the initial 32 hours. 

There are 10 programs installed on an operator-station. This 
lets us make the assumption that one program takes on 
average three hours to install. 

Assumptions about time consumption during the use of a 
manual solution also had to be made. This estimation are 
based on experience by the author after manually 
automating a fairly simple example program and a more 
difficult program. The result of this was that the easier 
program took about 20 minutes to automate and the more 
difficult program took about 12 hours to manually 
automate. Therefore the assumption made is that, 

Approach 1: Writing script manually takes on 
average six hours to automate. 

Assumptions about an autonomous solution such as 
Approach 2: Generating script without user interaction, 
was made. With the possibility that some configuration and 
selection of program had to be made, and that the 
performance might take some time, it was estimated that, 

Approach 2: Generating script without user 
interaction takes on average 0.1 hours (6 min) to 
automate. 

Finally, the two approaches, Approach 3: Generating script 
with user interaction and Approach 4: Generating script 
using Windows Registry were both estimated that, 

Approach 3: Generating script with user 
interaction and Approach 4: Generating script 
using Windows Registry takes on average three 
hours to automate. 

The two approaches uses the same interaction with the 
wizard during the installation, but differs in the process of 
generating an automated script in the background. 
Therefore the same assumption could be made on both 
approaches. The first assumption about an average 
installation were used when making this assumption. 
Because these approaches lets the user perform the 
installation as it would be installed on a regular basis, and 
script generation would be handled in the background, the 
same time consumption as an average installation could be 
applied.  

RESULT 
The result of implementing the four different approaches 
has been evaluated as described in the end of the Method 
chapter. A result of each approach implemented will be 
presented below. 

Approach 1: Writing scripts manually 
While implementing a manual solution no specific problem 
was found. It was found that a manual solution would be 
time consuming and not user friendly in the aspect that the 
user would have to script every installation manually. The 
steps needed to implement a manual solution is described 
below. 

For these steps to be able to work, information about the 
wizard is needed, and a tool like the AutoIt Window 
Information Tool can be used. 

Run the program 
Information about the program to be installed and its 
location on the computer is needed. Once the program is 
executed a function to pause the script until the next 
window appears is called. 

Wait for window 
A function waits for a specific window by pausing the 
script until the given window appears. For this function to 
work the title of the window to wait for is needed. 
Additionally text from the window can be passed as an 
argument.  

Interact with the window 
In this step interaction with the controls of the window can 
be done. There are several ways to interact with a window. 
One way is to send keyboard commands with a function in 
AutoIt. With this function, regular ASCII characters can be 
sent as well as keyboard combinations such as “Alt+n”. 
Another way of interacting with the controls are by sending 
a mouse click with given coordinates. This method is 
unreliable because coordinates in the script is always the 
same but coordinates of the control might change. A third 
way of interacting with the controls are to send a command 
that interacts with a given control. This function takes the 
title of the window, text of the window and the class name 
and number of the control to know what to click.  

Repeat from “Wait for window” 
If the installation is not finished the next window should be 
waited for again. If the installation is finished, a function 
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that pauses the script until a given window is closed should 
be used instead. 

Wait to close 
The last step is to exit the script when done. By calling the 
function that waits for a window to close. This function 
takes the same argument as with the function that waits for 
a window to appear. The script can be paused until the 
window is closed and then exit. 

This approach is pretty straight forward but it is time 
consuming. The level of knowledge on GUI’s an AutoIt 
becomes rather high for an average user to be doing every 
time an installation has to be automated.  

Approach 2: Generating script without user interaction 
This approach is the most satisfying in theory. Even though, 
in practice this is the most complex and most difficult 
approach. It would involve logic for every possible 
situation where the buttons text is next or ok etc. This logic 
is needed to just run through the installation. This task is 
enormous and to say the least, complex.  

Information would have to be gathered from the window. 
This information can contain regular text, class name, 
button id and instance number and much more. This 
information has to be interpreted and actions made upon 
these interpretations. This is where a condition-action table 
can be used. If the information gathered contains trigger 
words like “license”, “agreement”, or “accept” all together 
or separately, the script could assume that a user agreement 
license is being presented. The fact that the word “accept” 
is present indicates that some kind of interaction has to be 
made in order to accept the license and continue.  

The tricky part here is to click the control of the acceptance. 
This usually is a radio button. One way of doing this is to 
use an AutoIt function that interacts with a given control. 
This assumes that information about the control is gathered. 
The function would need the title of the window too access, 
text of the window to access (can be left blank), the 
controlID of the control to interact with (radio button to 
check) and the command to use on it. In this particular case 
the option “Check” can be used to check the radio button.  

Once the radio button is checked and the license agreement 
is accepted the buttons in the window has to be taken into 
consideration. Typically a next, back and cancel button is 
present. The script then has to compare the text of these 
buttons and click on the button associated with the goal of 
getting to the next step. In this case the next button. 

These steps are taken just to keep on going through the 
installation wizard. But that is not enough, information 
from the window has to be interpreted and put into a GUI 
with the right commands in the background.  

Another problem with this approach is that every 
installation and wizard is in some way unique. If logic was 
to be implemented for a specific wizard, it might not be 
valid for another. Therefore the amount of cases, and work 

to put in to cover these cases is too high to be financial 
feasible. If even possible. 

Approach 3: Generating script with user interaction 

Creating a user friendly GUI 
The first step with this approach was to create a 
minimalistic GUI like the one in figure 3, which lets the 
user choose a program to install. 

Figure 3. Minimalistic GUI 

The GUI should simply let the user browse for a program to 
record or just write the path to the installation file. Once the 
record button is pressed the GUI should be hidden and the 
program to install executed. 

Tracking the mouse and managing controls 
A way of tracking where the mouse is clicked and what it 
clicked was needed. To solve this, several functions was 
created and used together to determine which control that 
was clicked. This will be explained in the chapter Technical 
Challenges and Solutions, Mouse tracking and control 
management. 

Condition-action logic 
When the problem with tracking the mouse is solved, logic 
about what to do when certain controls are clicked should 
be implemented. Once the mouse is clicked the control that 
is clicked should be returned, sent to a condition-action 
function and an action would be performed depending on 
the control. The primary actions made when a control is 
clicked could be to write a command-line to a generated 
script file. If the user clicks a button with the text “Next”, 
the script should first check which button was clicked, 
retrieve its information and write a line to a generated script 
like, 

ControlClick(“”, “”, “button2”) 

The first two arguments can be left blank and the third 
argument should be the ClassnameNN of the control. The 
functions first two arguments are the title of the window to 
access and text from the window. This can be superfluous 
because the installation window should be the active 
window.  

When a script is executed all the commands are executed 
continuously. Therefore a command that is to be executed 
on window b, could be executed on window a, because 
window b might not be loaded yet. To avoid this, the script 
needs to pause and wait for the proper window to be active 
before it executes the command.  
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A function called WinWaitActive could be used. This 
function uses window-title and window-text to pause and 
wait for the window with this information. This would be 
perfect if the windows all had different titles or different 
handles, but that’s not the case.  

Wizards often use child windows to group the controls for 
each stage. These are typically implemented as dialog 
resources, therefore the window and its handle will always 
remain the same and the controls inside it are being 
created/destroyed. So instead of using the window handle 
or title, the text in the window has to be used. 

In order to use text from the window, without the user 
providing it, a function had to be made to find a unique 
string in the window. This solution can be found in the 
chapter Technical Challenges and Solutions, Parsing text 
from Window. 

Approach 4: Generating script using Windows Registry 
A tool called RegShot was used to create a log file with all 
Registry changes, modifications and new entries. RegShot 
would take a snapshot of the registry before an installation, 
and then the user would install the program, and RegShot 
would take a second snapshot of the registry and then create 
a difference. 

With this log file, with the different registry activities 
during the installation, AutoIt could simply be used to parse 
the file and generate commands for writing to the registry. 

Because all installations move files and writes to the 
registry, this solution would work on all installations. The 
problem with controls having different names, or controls 
stacked over each other is not present when looking at the 
registry. Therefore, the amount of work needed to 
implement a Windows Registry solution, compared to one 
of the other approaches seems time efficient. 

Technical Challenges and Solutions 
During the implementation of the four approaches, several 
challenges was raised. In this chapter these challenges will 
be presented together with a solution. 

Mouse tracking and control management 
Mouse tracking and control management was not a 
technical problem, but more of a solution to be able to 
continue. It is necessary for approach three to work. 

To solve this problem a combination of different functions 
was created. The first function created, would gathered all 
the information about the controls in a specific window. 
The function then return a two dimensional array containing 
the ClassnameNN and the Handle of each control.  

Another function was created that used the result from the 
previous function, looping through the controls and getting 
their individual position and comparing this position with 
the mouse coordinates. If the coordinates of the mouse is 
within the coordinates of a control, that control was 
returned. 

In order to retrieve the control that is clicked. The windows 
position has to be retrieved, see figure 4 (a and b). Once the 
position is retrieved the first items position in the result 
array from the first function was retrieved, see figure 4 (c 
and d). Together with the controls position, the width and 
height was also retrieved. With this information a check 
could be made that: 

(𝑥 ≥ (𝑎 + 𝑐) ≤ (𝑎 + 𝑐 + 𝑒)) ∧ (𝑦 ≥ (𝑏 + 𝑑) ≤ (𝑏 + 𝑑 + 𝑓))  

Figure 4. Coordinates and sizes. 

Where x and y are the mouse coordinates. If it is a match 
the control was returned.  

It was found that this method could be unreliable because 
controls could be stacked over each other and cause the 
returned control to be another control then the one 
intentionally clicked. 

Parsing text from window 
The solution to parsing text from a window is to take all the 
text from the window, finding a unique string or sentence to 
use when calling WinWaitActive.  

A function was implemented to find a unique string. The 
string has to be unique in the way that it is not in the 
previous step of the wizard but in the present. In order to 
find a unique string or sentence a function was created that 
took the text of the present window as an argument. When 
the function was called, it should start with a sleep 
command that pause the script for 200 milliseconds. This to 
ensure that the new dialogue is loaded before getting the 
text from it. When it is loaded, the text from the new 
dialogue was saved. 

Two strings was now available, one with the text from the 
previous window and one with text from the new window. 
The two strings was then split at every carriage return, 
resulting in an array with all the lines in the text. The arrays 
was then sorted. This to be able to use binary search later. A 
function with another sorting algorithm then binary sort 
could be used, but due to time efficiency, binary search was 
chosen. 

The arrays were then be looped over, checking for a unique 
string or sentence. 
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1 For $i = 1 To UBound($newText) – 1 
2  If StringLen($newString[$i]) > 0 Then 
3    _ArrayBinarySearch($oldString, $newString[$i]) 
4      If @error = 3 Then 
5        If StringLen($newString[$i]) > 10 Then 

Figure 5. Example of parsing text from window 

Figure five shows how the loop takes each element in the 
array (line 1), check to see that it is not an empty string 
(line 2) and then do a binary search of the old string array 
(line 3). The search will use the currently selected value in 
the new string array to search for in the old string array. A 
check for the error flag 3 (line 4) will then be done. If the 
error flag is set to 3 it would mean that the search did not 
find a matching string. This is exactly what is wanted. This 
means that the string is not in the old dialogue and is 
therefore unique. If the error flag is anything else but 3 the 
next string in the old string array was picked. 

Future problems 
With some of the approaches, problems that could arise in 
the future were found. 

One of these problems is that, when deploying all the 
automated programs to be installed, reboots has to be 
handled. The program would have to keep track on where it 
was in the deployment process after the reboot is finished.  

Recommendation 
After researching the four different approaches, it is 
recommended to use Approach 4: Generating script using 
Windows Registry.  

After researching this approach, it is believed to be a stable 
and overall reliable solution. Due to the use of the Windows 
Registry it is disinclined to fail on actions that could 
otherwise fail on a Wizard manipulating approach. 

As seen in figure 7, a solution using the windows registry is 
not the most time effective solution. Table 1 shows that the 

 
Figure 7. Time consumption with initial setup of today’s programs, followed by 20 programs added at separate times. 

 Challenges 
Found 

Technically 
Feasible 

Implementation 
Time 

Potential Time 
Saving 

Manual Low Yes Low Low 

Without Interaction High Maybe High High 

With Interaction Medium Maybe High Medium 

Windows Registry Low Yes Medium Medium 

Table 1. Estimations of the different approaches. 
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solution is more reliable and efficient to implement than a 
fully automated solution would be. 

A windows registry solution has a higher probability of 
succeeding than the other approaches based on the 
estimations in table 1.  

As mentioned in the Theory section in this report, a similar 
approach has been tested by Manzoor, U and Nefti, S [5] in 
their work on a Silent Unattended Installation Package 
Manager – SUIPM. 

DISCUSSION 

Result 
The results are estimations made by the author based on the 
experience after researching the subject and implementing 
several different approaches. 

It has been difficult to measure time consumption when no 
fully working product was produced. Statistics about 
manual labor could be gathered but only assumptions about 
development time consumption of an automated solution 
could be made. 

Time Consumption 
As shown in figure 6, an automated solution would save 
time. The figure does not take into account the 
implementation time for the solution.  

Figure 7 shows the different approaches initial time 
consumption when first used, and then when used to add 
one program for 20 times.   

Approach 1: Writing scripts manually 
It was found that writing scripts manually is time 
consuming. The installation wizard has to be followed as a 
regular installation, and for each step, information has to be 
gathered.  

It was also found that different installers uses different 
techniques for building their wizards. It becomes 
increasingly harder to automate software when no standard 
is set. New problems could arise for each program that the 
programmer would have to solve. Therefore this approach 
is believed to be too cumbersome too use. 

Approach 2: Generating script without user interaction 
This approach was the most difficult. The number of 
challenges and problems found with this approach are 
many. A solution like this would require an enormous 
amount of logic implementation. For each scenario that the 
wizard can be in, logic would be needed. Problems like 
controls that aren’t visible, but still there could also cause 
problems when parsing the information in the wizard. 

Approach 3: Generating script with user interaction 
This approach was one of the most promising approaches. 
As explained earlier, solutions for window changes and 
control clicks was implemented. Even with these solutions, 
problems with stacked controls and interactions with 
special controls was not solved and therefore no fully 
implemented solution was given. This approach is 

nevertheless possible, but still, a lot of problems has to be 
solved before this approach could work. Even with that, it 
was found that interactions with GUI’s are not the most 
reliable way to go. 

Approach 4: Generating script using Windows Registry 
Research and experience from other approaches led to the 
conclusion that this approach would be the most reliable. 

Due to limited time, this approach was tested the least. 
Even though, it showed a lot of potential in the work that 
was done. Any problems with this approach was not found, 
but a way of monitoring the file system would have to be 
researched. 

Recommendation 
The recommendation is based on experience by the author 
after researching and solving problems for each approach. 
The author have made estimations on problems and features 
of each approach (table 1) which reflects each approach’s 
difficulties, time efficiency and technical feasibility. 

Because no complete implementation was done, estimations 
had to be made for each approach. The estimations made in 
table 1 are a guide-line used to derive to a recommendation. 

Even though the approach using the Windows Registry is 
the least tested approach, the conclusion could be drawn 
that the other approaches have too many difficulties and 
unreliable methods to be successful. Similar work on the 
subject, using this approach, also has to be weight in when 
arriving at a recommendation. 

Method 
To find the different approaches two points were set up. 
One point would be the manual solution and the other the 
fully automated solution. These are two opposite solutions 
in terms of automation. A third approach was then found 
when merging the two approaches. The logic in the fully 
automated solution was replaced with human logic. From 
this Approach 3: Generating script with user interaction 
was found. 

The fourth approach was decided after reading about 
Manzoor, U and Nefti, S [5] approach using the Windows 
Registry. 

AutoIt as implementation language 
AutoIt was used as main implementation language. The 
language show promising potential and it is believed to be 
sufficient enough to be used in one of these approaches.´ 

GUI’s was implemented using AutoIt. Even though AutoIt 
has support for creating GUI’s, and a tool allowing the user 
to graphically draw objects and convert these objects to 
code, it was found to be a difficult task. It is therefore 
recommended to use Microsoft Visual Basics [15] or some 
other tool when creating GUI’s.  

Assumptions regarding time consumption 
The assumptions made in this section is based on today’s 
installation of operator-stations. By using this time 
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consumption and the experience gained by the author 
estimations and assumptions could be made for each 
approach. These figures are not factual but shows a 
difference in time consumption for each approach to give 
an impression of how they relate to each other regarding 
time consumption. No factual measurement of time 
consumption could be made because no complete solution 
was produced. It is important to notice that an installation 
can range from a couple of minutes to several hours, and 
the numbers presented are estimations on an average 
installation. 

The most difficult approaches to estimate was Approach 1: 
Writing script manually and Approach 2: Generating script 
without user interaction. This because when manually 
writing a script, the time consumption is based on factors 
like how big is the program? Or how much experience does 
the user automating the program have? These are aspects 
that are hard to estimate. Approach 2: Generating script 
without user interaction was hard to estimate because no 
tests could be made. This led to the assumption that a user 
simply has to configure the automation before starting it, 
and then start. 

Work in a wider context 
An automated solution would lead to a more efficient work 
process for the employees at SIT AB. Work in other areas 
at SIT AB could be done while operator-stations are being 
installed instead of doing repetitive work that is both time 
consuming and has a lot of waiting time. Another benefit 
seen is financial savings when time consumption is 
lowered. 

CONCLUSIONS 
After completing the study described in this thesis a deeper 
understanding of windows, installation files and installation 
wizards has been achieved.  

The purpose of this thesis was to research which 
approaches that could be made and how they could be 
made. This is answered in this thesis by researching and 
implementing four of the main approaches found that could 
solve the problem.  

The conclusion drawn after implementing the different 
approaches is that it is hard to replicate an installation, 
taken into consideration that configurations has to be made 
to the installation such as installation path, add-ons etc. 
Even though, it was found that the most reliable solution 
would be to use the Windows Registry. This is also the 
most dangerous approach because writing to, and editing 
the registry could result in operating system malfunction.  

Manual scripting is another good approach. If choosing this 
approach, some of the time efficiency is lost by forcing the 
user to write the script manually each time a program has to 
be added. Another compromise would be reliability. There 

was found that interacting with controls within a window is 
prone to fail even if it is manually scripted.  

Future work 
It would have been interesting to completely implement a 
solution such as the Windows Registry approach. A 
complete solution for each approach would have led to 
more accurate measurements of time consumption, without 
estimations. 
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