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Abstract 
 

Save Money with Easy Computer Asset Tracking is an application that can be used by any 

business that employs the use of computers.  A company needs to keep track of their 

Information Technology (IT) assets, and a fast and effective process is preferable.  The IT 

assets that need to be accounted for include hardware, software, and specific license 

information.  It is essential that a company has quick access to this.  Additionally, the 

information that is gathered needs to be accurate and up-to-date.  Since taking inventory 

can be a costly endeavor, it is essential that the company generates this information using 

minimal resources while still being effective.  This application is an essential tool for any 

company as it can reduce the time it takes to collect inventory to a fraction of the time it 

takes to do it manually, decreasing overhead and saving money. 
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Save Money with Easy Computer Asset Tracking 

 
 
1. Statement of the Problem 

Business that employ the use of computers needs to know what kind of hardware 

and software they own , along with keeping track of where the hardware and software are 

being used.  A network administrator can choose from several different methods to 

accomplish this task.  It would be in the company’s, and therefore the network 

administrator’s, best interest, to find a time-saving method for computer asset tracking.  

Due to the amount of data involved, manually tracking it would be ill-advised. 

The continually changing computer market is constantly creating new obstacles 

for tracking IT (Information Technology) assets.  For example, because of the popularity 

of Apple computers, a tracking program would benefit from having Apple compatibility. 

Some network administrator for programs on the Internet that can scan computers 

on their networks to gather this data.  There are products that are available that perform 

some of these tasks, but most of these packages are either too expensive or leave out vital 

functionality.  Our proposed project will provide solutions in the areas of cost and 

functionality. 
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2. Description of the Solution 

The solution to IT asset tracking was to build an asset tracking system that is fully 

functional, easy to install, easy to use, and easy to manage.  This asset tracking system 

does not have the need for an application to be installed on client machines in order to 

gather data.  Instead, a single computer with this application installed has the ability to 

scan the network and pull data from client machines.  It can also gather data from 

previous versions of Windows.  The data management has been made easier with the use 

of a Microsoft Management Consol (MMC) snap-in.  The database that is being used 

with this application is SQL Server Express, but it also has the ability to employ SQL 

Server 2005 Standard in order to utilize the added functionality that it provides.  The 

specific name for the application is LAN Asset Tracking (LAT).  The features that are 

included with the software package are as follows: 

• Scans the client computer and adds the computers to the database; 

• Gathers data without the use of client software; 

• Collects hardware data (i.e. Serial Number, Processor, RAM, Video Card) and 

software data (i.e. Software name, Version, Number of installs); 

• Updates database with newest hardware and software configurations easily; 

• Gathers data from Microsoft operating systems; 

• Makes all of this available at an affordable price to the client by providing the 

option of SQL Server Express database engine, which is free to the end user. 
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2.1 Competing Inventory Packages 

Taking inventory of computers and their software is not a new idea; many 

companies have developed applications to gather this kind of data from computers.  Some 

of the problems that exist with currently available packages include: 

• The need to have a client-side application installed on each client computer (13); 

• Features such as hardware inventory included , while features such as software 

tracking omitted; 

• Difficult installation; difficult management (3); 

• Exorbitant Price.(8) 

There are many available packages for tracking IT assets, but none offer adequate 

solutions that aren’t unreasonable costly.  Some of the pricier versions offer a range of 

unnecessary features.  Others are free but difficult to implement.  This is why we 

identified the need for a better solution. 

The following table is a price comparison between our product and iInventory 

NODES Box price Our Price 
25 $400  $TBD  
50 $715  $ TBD 
100 $1,260  $ TBD 
250 $2,835  $ TBD 
500 $4,860  $ TBD 
1000 $7,560  $ TBD 
2500 $12,500  $ TBD 

   
       Figure 2.1 Prospective costs. (6) 
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2.2 User Profiles 

There is a limited number of user profiles for this project due to the fact that the 

audience is very specific.  This application is being developed for network administrators 

or for people who will only be viewing the data so there are only two profiles. 

 

2.2.1 PC Auditor 

The auditor(s) is the only group that will use this application.  They will have the 

ability to use all of the functionality that the application will provide.  This means that 

they will be able to scan a given computer and gather data from it.  They will they have 

the ability to browse through the database with the front end or build their own custom 

query if they have SQL Server 2005 Standard installed.  They will also be able to 

generate reports to illustrate the current inventory using the same software. 
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2.3 Design Protocol: 

This project utilizes all three of the major technical areas of Information 

Technology.  These include software development, database design and management, 

and networking.  The reason for this project’s success was the fact that networking 

majors did the research and development of the entire project instead of software 

developers who do not naturally understand what a network administrator needs. 

2.3.1 Microsoft Visual Studio.NET C# 

This is the programming language that was used to pull the data from the 

computers across the network.  It is also used to insert the data gathered into a Microsoft 

SQL 2005 database (.mdf file format).  This code is also be used for the form that is used 

by the end user to initiate the scan which can be seen in Figure 2.2 below. 

 

Figure 2.2 “LATScanner” form. 
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Throughout development of the project, the code became structured very 

differently than anticipated because of the errors that came up during testing.  The code’s 

layout now provides stability and will yield much more reliable data.  A simple layout of 

the code can be seen in Figure 2.3 below.   

 

 

Figure 2.3 A simple diagram to show the path the code takes. 

 

When the code is run, it makes a connection to the target client.  Then it uses 

WMI to take the serial number from the client machine and then compares that serial 

number to the database.  When this is done, the code can tell whether or not that 

computer had been scanned.  If it has been scanned then it will update all information that 
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corresponds with that computer.  If the serial number was not found, then it will add that 

serial number to the database and create a new [LAT.ID] value for that machine.  This is 

one example of how testing has helped with the development of the code. 

The code for getting the data and then inserting it into the database can be seen 

from a snippet that we took from a part of our application.  In Figure 2.4 below we are 

showing the whole process of gathering the printers that are installed on the end users 

machine and then inserting it into the database.  The try/catch statements are to protect 

the application from ending early due to a null value that was captured from the client 

machine.  We have these statements throughout the code. 
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Figure 2.4 Printer code snippet 

foreach (ManagementObject printerreturn in printercollection) 
   { 
     string driver = ""; 
     string key = ""; 
     string name = ""; 
     string port = "";                                          
 
    try 
    { 
       driver = printerreturn["DriverName"].ToString().Replace("'", "''"); 
    } 
    catch (Exception er) 
    { 
       driver = "N/A"; 
    } 
    try 
    { 
       key = printerreturn["Caption"].ToString().Replace("'", "''"); 
    } 
    catch (Exception er) 
   { 
       key = "N/A"; 
   } 
   try 
   { 
       name = printerreturn["DeviceID"].ToString().Replace("'", "''"); 
   } 
   catch (Exception er) 
   { 
       name = "N/A"; 
   } 
   try 
   { 
       port = printerreturn["PortName"].ToString().Replace("'", "''"); 
   } 
   catch (Exception er) 
   { 
       port = "N/A"; 
   }                                          
   string insertprinter = "INSERT INTO [LATB.PRINTER]" + 
   "([LAT.ID], [LAT.DATE], [LATA.DRIVER], [LATA.KEY], [LATA.NAME], 
[LATA.PORT])" + 
   " VALUES (" + strCount + ", '" + newDate + "'," + 
   "'" + driver + "'," + 
   "'" + key + "'," + 
   "'" + name + "'," + 
   "'" + port + "')"; 
   Console.WriteLine("{0} Insert into LAT.PRINTER", insertprinter); 
   SqlCommand cmdprinter = new SqlCommand(insertprinter, conn); 
   cmdprinter.ExecuteNonQuery(); 
 
   if (printerreturn == null) 
   { 
       break; 
   } 
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2.3.2 Microsoft SQL Server 2005 

Microsoft SQL Server 2005 will be used for the database to store all information 

gathered from computers on a network.  It will be a relational database and will also store 

data to be used by the front end. 

The database was made with a naming scheme in mind.  This naming scheme is to 

make it so both the programmer and the person who is making the database know the 

purpose for the different tables and columns.  The naming scheme is as follows: 

LAT = LAN Asset Tracking 

 Tables Names: 

 LAT.(tablename) = Administrative tables 

 LATB.(tablename) = Data Holder 

 Column Names: 

 LAT.(columnname) = Administrative column 

 LATA.(columnname) = Data Holder 

The administrative tables and columns are meant to give the database and front-

end important data.  The data holding tables and columns do just that, they hold data for 

the computers that are scanned. 

The layout for the database is simple as seen in Figure 2.1 below.  The 

[LAT.SCHEMA] and [LAT.INDEX] tables shown are some of the administrative tables 

mentioned earlier.  All of the LATB tables are the data holders which can be seen in 

figure 2.5 as well. 
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Figure 2.5 This is a simple layout of the database. 
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2.3.3 Microsoft Management Console 3.0 (MMC 3.0) 

The MMC is what is used to view the data from the SQL database.  The code that 

we used to create all of the different parts of the MMC can be seen below in Figure 2.6.  

This was one of the hardest parts to program since there was little documentation on the 

internet since MMC 3.0 is so new. 
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Figure 2.6 Code used to program the MMC 

Creating the registry entry for the MMC with the custom information 
 
[SnapInSettings("{CE255EF6-9E3D-42c8-B725-95CCC761B9D9}", 
       DisplayName = "LAT Inventory",  
        Description = "This will Show the PC inventory.", 
    Vendor = "LAN Asset Tracking")] 
 
Creating the Root Node 
 
this.RootNode = new ScopeNode(); 
this.RootNode.DisplayName = "LAN Asset Tracking"; 
 
Creating the variables for the Child Node 
 
#region Index Scope Node Variables 
ScopeNode node; 
string xyz; 
string compname; 
string compuid; 
#endregion Index Scope Node Variables 
 

Creating the Child Node 
 
#region Index foreach Main for each that gives me the ID 
foreach (DataRow indexreturn in dsindex.Tables[0].Rows) 
{ 
   #region Main Node Information 
   node = new ScopeNode(); 
   xyz = indexreturn["LAT.ID"].ToString(); 
   compname = indexreturn["LAT.COMPNAME"].ToString(); 
   compuid = indexreturn["LAT.UID"].ToString(); 
   node.DisplayName = compname; 
   node.SubItemDisplayNames.Add(compuid); 
   this.RootNode.Children.Add(node); 
   #endregion Main Node Information 
} 

           
 



Cardona/Kleinhuizen 

18 
 

2.3.4 Windows Management Instrumentation (WMI) 

This is the method that is being used to gather data from Windows machines.  

Each Windows PC has a set of databases that holds all of the computer’s information 

such as hardware and software data.  The LAN Asset Tracking application takes some 

specific and useful data from these databases and puts the data into the LAT database.  

The code that was used to access the WMI databases is shown in Figure 2.7 below. 

 

Figure 2.7 Code showing the WMI access. 

//Computer system query 
        System.Management.ObjectQuery CSquery = new 
System.Management.ObjectQuery("SELECT * FROM Win32_ComputerSystem"); 
 
//search returned from Computer system query 
        ManagementObjectSearcher CSsearcher = new ManagementObjectSearcher(oMs, 
CSquery); 
 
//collection returned from Computer System search 
        ManagementObjectCollection CScollection = CSsearcher.Get(); 
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2.3.5 Windows Registry 

The Windows Registry was used to gather certain parts of data from the client 

computers.  Since the WMI method limits the type of software that is gathered, we 

decided to get the software data from the registry.  By doing this, we were able to get 

every piece of software installed on the client machine, instead of just getting the limited 

results of WMI.  We also used the registry to gather data about the user who is logged 

into the machine at the time of scan.  This provides the functionality of knowing which 

computer belongs to which person. 

 

2.3.6 Extensible Markup Language (XML) 

This part of the project is awaiting implementation.  We would like to continue 

the development of the application to include this functionality.  This will be the third 

method that will be used to gather data is through the use of XML, used for gathering 

data for Apple Computers, and possibly, Linux PCs as well.  The LAT application will be 

specifically configured for each different Operating System.  For example, Apple 

computers generate an XML document that holds all of the data for the computer.  In the 

LAT application the code will need to be written so that the correct XML tags are pulled 

from file and inserted into the correct place in the database.  For each different type of 

XML file, the names of XML tags and their locations will change slightly.   
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2.3.7 Networking 

A full knowledge of networking will be utilized in order to perform some of the 

operations required by this software.  We will have to know what kind of information to 

gather, and our knowledge of networking will allow us to design this program to do 

exactly what network administrators expect.  Also, the database and actual application 

will be run from a server on the network of whoever is using this application.  Because 

the computer the LAT application resides on is within the company firewall, there will be 

no need to worry about getting through a firewall.  If users have personal firewalls on 

their computers, the network administrator can open TCP port 135 on those firewalls and 

the LAT application will function properly.   
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2.4 Screen Design 

The design of the application will be mostly dictated by the existing format of an 

MMC snap-in.  Since user functionality will be added to the front end as well, we have 

created the “LAT Scanner” form which can be seen in Figure 2.1 above.  The basic 

hierarchical structure is given in Figure 2.8 below. 

 

 

Figure 2.8 This example of an MMC snap-in shows the hierarchical breakdown and general format. 

 

This kind of front end is very useful because the way the information is broken 

down in the hierarchical structure is ideal for our application.  Also, most of the users of 
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the application we are developing will be familiar with this type of front end.  The reason 

network administrators are familiar with the MMC is because they use it for many other 

applications in their daily operation, such as Microsoft Active Directory, or Computer 

Management shown in Figure 2.8.  This means that there will be little, if any, learning 

curve to our application. 
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3. List of Deliverables 

 

3.1 Main Deliverables 

1. An application to assist network administrators in auditing and storing computer 

and software data. 

2. A relational database, built in SQL server 2005, that will store all the data 

collected from the computer(s). 

3. Visual Studio.NET C# code enabling the user to scan the client computer and 

gather all of the data possible from that machine. 

4. Code that will actually do the collection of data, and insert it into the database.  

The type of data we expect to collect is listed below: 

a. Hardware Data 

i. Drives 

ii. Memory 

iii. NICs (Network Interface Cards) 

iv. SCSI/IDE/SATA interfaces 

v. Processor(s) 

vi. Sound 

vii. Video 

b. Software Data 

i. Name 

ii. Number of licenses used 
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iii. Product Key (for some programs) 

iv. Version 

v. Install date 

vi. Install location 

5. An intuitive front end that will display the data collected in a user friendly 

manner. 

 

3.2 Optional Deliverables 

These are a few deliverables that we would have liked to get to but were out of the 

project scope due to time constraints.  The application still has the potential for all of the 

extra features and we hope to implement them in the future. 

1. The ability to scan any given IP subnet so the user can scan an entire network 

without scan each individual machine. 

2. The ability to scan and gather data from both x86 based PCs, and Apple 

computers running OS X. 

3. A custom query build that can be used by someone with no knowledge of how a 

database works. 

4. A function to allow the user to run a report against the database and get a readable 

result. 
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4. Design and Development 

 

4.1 Budget 
 

Since we already owned all necessary hardware, there was no additional cost for 

using that hardware in project.  All of the software was either free or provided by the 

University.  This gave us a retail cost of $8,108.97, but no cost was actually incurred to 

us as shown in Figure 4.1 below. 

 

Item Description Retail Cost 
Cost 
Incurred 

        
2 Computers (Windows XP Compatible) Have $798.00  $0  
Windows XP Profesional UC MSDN 199.99 0 
Microsoft Office 2003 Pro Have 499.99 0 
SQL Server 2005 Express Edition Free 0 0 
Visual Studio 2005 UC MSDN 799 0 
Microsoft SQL Server Standard 2005 UC MSDN 5,811.99 0 
1 GB USB Thumb Drive  Have 16 0 

  Retail Total: $8,108.97    

  Our Total:   $0  
Figure 4.1 Budget 

 

4.2 Timeline 

The data capture stage of the project will took the longest due to the fact that this 

is where most of the work in the project lies.  This stage went from the beginning of 

winter quarter all the way until late February.  The database was built in the first month 

of the winter quarter and was revised several times throughout development.  The front 

end began developed in late April and overlapped with some of the development of the 

data capture code.  The testing of this project was done from the start of production all 
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the way until the end.  Throughout April, the documentation was revised and given its 

final touches.  We then presented the project at the Tech Expo on May 16th where we 

won “Best of Software Development.”  The main goals that were set can be seen in the 

timeline in Figure 4.2 below. 

 

 
Figure 4.2 Timeline 
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4.3 Senior Design Accomplishments 

 

4.3.1 Senior Design I Accomplishments 

In the first quarter of senior design we did all of the prerequisite work for the project.  

This includes all of the following: 

• Conceptualize the project; 

• Analyze the feasibility; 

• Research the different components of the project; 

• Research the different methods for gathering data; 

• Gather feedback from advisors and working professionals; 

• Develop presentation. 

 

Coming into the project we assumed that we could use a lot of out-of-date 

methods for coding the project and viewing the data gathered.  After talking with our 

technical advisor and other professors, we came to the conclusion that we would use the 

technologies specified in the sections above. 

 

4.3.2 Senior Design II Accomplishments 

The second quarter is where all of the development of several parts of the 

application happened.  The specifics are listed below: 

• The database was fully developed in order to test code; 

• The code of the actual application to gather data was conceptualized and written; 

• Many errors were discovered and dealt with accordingly; 
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• Structured the code to comply with the SQL statements that are used to insert data 

into the database; 

• Successfully were able gather data for certain pieces of the computer 

• Wrote the design freeze for the project; 

• Built the presentation for the end of the quarter. 

 

We did most of the core work for the application development during the second 

quarter.  We ran into a lot of errors which took a lot of time to overcome due to our lack 

in programming knowledge.  This is where the structure of the code was determined. 

 

4.3.3 Senior Design III Accomplishments 

In the third quarter, the development continued with finishing several parts of the 

code and writing the user interface, as listed below: 

• Finished the code to gather all of the data from the client computers; 

• Built the front end called “LAT Scanner” to provide and intuitive interface to the 

end user; 

• Developed the snap-in for MMC 3.0 from beginning to end; 

• Packaged the entire product so it can be installed on a computer with a 

“setup.exe” file; 

• Presented at Tech Expo 2007 where we won the “Best of Software Development” 

award; 

• Wrote the final documentation; 

• Presented the final presentation to the Senior Design class. 
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The past quarter allowed time to wrap everything up for the project.  Even though 

we would have liked to do a bit more development before the quarter’s end, we are 

pleased with the results. 

 

4.4 Risk Analysis 

1. One risk of the project is that it is not at a prototype stage by the presentation 

date.  The issue is being addressed by working on specific pieces of each part of 

the project in order to show functionality.  If the project is not ready by the 

presentation date, there is a possibility that the project may have to end and 

therefore postpone graduation.  Since this has a rather severe outcome, the risk 

level is high. 

 

2. Another risk of this project is that the server with the database crashes and is 

unrecoverable.  This is being handled by keeping the database on a fault tolerant 

server.  If the fault tolerance of the server is not enough to keep the database 

alive and the database is lost, then the time it takes to complete the project will 

take about another week.  This means the timeline would have to be updated to 

accept the changes.  Since the server is fault tolerant, however, the risk level is 

set to medium. 

 

3. A third risk of the project is that the code that runs the entire project is lost 

because of hardware failure.  This is being sought to by making a backup of the 

code in several places.  If the code were to be lost then the project would end in 
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failure and therefore, ultimately, delay graduation.  Since this is easy to fix, the 

risk level is low. 

 

4. Since there are two team members on this project there is the risk that one of us 

will have a circumstance where they will be unable to attend the presentation.  

The way that this is being handled is by making sure that both of us know 

enough about each aspect of the project in order to give a meaningful and 

complete presentation.  This is being assigned a risk level of medium since we 

can both talk about our aspects easily and it isn’t very hard to exchange 

information. 

 

Since this project is complete, none of these risks still apply.  We have successfully 

dealt with the risks and actually saved ourselves once because of our preparation.  The 

computer where the database was stored crashed and could not boot.  We fortunately had 

a backup of the database in another location and only suffered a minor setback. 
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5. Proof of Design 

 

5.1 Installation of LAT Inventory 

We decided to package this application with all of the components needed to run 

it.  There are a couple prerequisites that we are including on the CD for the application so 

the user can install them with no hassle.  These prerequisites are SQL Server Express 

Edition, which is free, or SQL Server 2005 Standard which costs money.  We are 

including SQL Server Express Edition on the CD.  The other prerequisite is Microsoft 

Management Console 3.0 which is freely available from Microsoft so we are including 

this on the CD as well.   

The user can then run the included “Setup.exe” in the LAT Inventory file to 

install the application.  This installation can be run on a Windows XP, or Server 2003 

machine.  It will install all of the necessary files to load the MMC snap-in onto the 

computer as well as the database and “LAT Scanner.exe.”  The install entire process can 

be seen in the Figures below. 

The user first clicks on the “Setup.exe” file to start the installation as shown in 

Figure 5.1. 
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Figure 5.1 Setup.exe that starts installation 

 

Then the user goes the motions of installing the application by following the 

instructions in the install process which can be seen below in Figures 5.2 – 5.5. 

 

Figure 5.2 Install Screen #1 
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Figure 5.3 Install Screen #2 

 

 

Figure 5.4 Install Screen #3 
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Figure 5.5 Final Install Screen 
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5.2 Running the “LATScanner” 

After the installation is complete, the user can then browse to folder where the 

application was installed and run the “LATScanner.exe” file which will scan the 

specified computer.  The user will see the screen shown in Figure 7.6 when they browse 

to the install folder. 

 

 

Figure 5.6 LAT Inventory Install Folder 

  

When the user runs the LATScanner.exe file the screen that is shown in 

Figure 7.7 will pop up where the user can enter the data of the computer that they 

would like to scan. 
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Figure 5.7 LATScanner with data entered 

 

Once the data is entered, the user then presses the scan button to scan the 

computer specified.  The scan will finish in a minute or two which can be seen in 

Figure 7.8 below. 



Cardona/Kleinhuizen 

37 
 

 

Figure 5.8 Finished Scan 
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5.3 Viewing the data in the MMC 

Once the scan is complete, the user can then open the MMC as shown in Figures 

5.9 – 5.10. 

 

 

Figure 5.9 Opening the MMC 

 

 

Figure 5.10 Default MMC Screen 
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The user then needs to add the LAN Asset Tracking Snap-in into the MMC as 

demonstrated in Figures 5.11 – 5.13 

 

 

Figure 5.11 Adding the Snap-in Screen #1 
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Figure 5.12 Adding the Snap-in screen #2 

  
Figure 5.13 Adding the Snap-in screen #3 
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Once the user adds the snap-in, they can view the data that was collected earlier 

by the “LATScanner.”  This can be seen in Figure 7.14 below. 

 

 

Figure 5.14 All of the data from the scan shown in the MMC 

Once the user reaches this point, they can browse through the hierarchy of data 

and look at whatever information they may need.
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6. Conclusion 

In conclusion, this project has been a huge and rewarding challenge.  The fact we 

had to learn a programming language from scratch and then write an 11,000+ lines of 

code application demonstrates our ability to learn new technologies, even though it is out 

of our primary field of study.  We believe that the application that we produced is of real 

value to the professional workforce.  Judging from the reaction that was received from 

Tech Expo really told us that there is a lot of interest in our application.  With some 

further production of the application to fulfill its potential, we should be able to market 

this to potential buyers.  On top of all this, we learned valuable business skills, including 

project management, time maintenance and many other essential business practices.  The 

senior design experience has made us well-rounded students and true professionals. 
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