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Abstract 
 

Meyer Tool, Inc. is a privately owned Aerospace Manufacturing company headquartered in 
Cincinnati, OH with locations in six states and three countries. The Meyer Tool, Inc. Active 
Directory Development Project’s goal was to lay the foundation for a solution to increase 
security, provide centralized resource management, and to provide a backbone for integrated 
services, while improving the level of uptime and service reliability. Two satellite plants are now 
exclusively using AD integrated services, such as DHCP, DNS, and File and Print Services. This 
allows the headquarters’ IT group a more effective means of remotely administering these off 
site locations. The migration of a third and fourth satellite location is now in progress.  
 
At the Cincinnati and Erlanger, KY locations, approximately 20% of end user desktops have 
been joined to the domain and are utilizing domain based DNS, File and Print Services, WSUS, 
and Group Policy. The remaining 80% of desktops are currently being joined to the domain 
according to plan. All new servers, desktops, and other resources are joined to the domain as 
they are set up. 
 
Overall, the effectiveness and efficiency of the IT Support Staff has increased dramatically due 
to the success of this project. Active Directory has made it possible to reduce costs and time 
necessary to meet the business’ technological needs. 
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Meyer Tool, Inc. Active Directory Development 
 

1. Introduction 

 

In August 2011 Meyer Tool’s Cincinnati Headquarters and Erlanger, KY locations 

suffered a shop-wide Conficker virus outbreak. The resulting network traffic caused a complete 

Internet outage at the headquarters location, in turn causing the satellite plants to lose 

connections to production databases and other resources. After restoring connectivity, all of the 

infected shop machine computers and office computers were offline until a fix could be 

researched and applied. It took approximately two to three hours to clean and patch each 

computer manually. The administration at Meyer Tool concluded we lost half a million dollars of 

production time the first day alone, and network performance suffered for approximately two 

weeks while we fixed the remaining systems. 

After narrowing down the source of the initial infection, the question was asked why 

Conficker, an older exploit, was able to cause so much havoc and infect so many computers. It 

was determined that  Meyer Tool’s Information Technology department lacked the resources 

necessary to maintain and update security patches and software manually on such a large number 

of computer systems. 
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1.1 Statement of the Problem 
 
 

The network infrastructure at Meyer Tool, Inc. is large and unwieldy. With nearly 1000 

Windows-based computers controlling their machines, and approximately 250 desktop and 

laptops being utilized by information workers, the current support technology leaves much to be 

desired. There are a handful of core services at Meyer Tool, including an Alpha MPCS CRM 

application, open source email, LDAP database, DHCP, DNS, and many other “home grown” 

solutions. Because many of these systems are stand alone or are not integrated through a 

centralized management system, maintaining these systems and the clients that utilize these 

services is a difficult, convoluted task. 

These systems have served the company well in the past. They simply “got the job done” 

and were less expensive options in times when budgets were tight and resources were not readily 

available. Meyer Tool’s Information Technology department has made the best of the situation, 

thanks in a large part to the dedicated, hardworking, and creative individuals who are part of this 

team. This team was able to do more with less and keep the technologies on which the business 

is dependent running smoothly.  

This team consists of seven senior support specialists: Zach Winning, Chad Ruehl, Jon 

Debolt, Mike Kinney, Greg Lang, Jon Skidmore, and Jim Hetzer. The individuals on this team 

fill many roles: systems administrators, network leads, Web programmers, and machine 

technicians. Meyer Tool also has a small core team of database engineers and half a dozen 

software programmers. This team supports the 1250 end user computers, the core systems, and 

all of the connectivity and IT needs at 9 locations in 6 states and two countries. 

The size of this team has stayed fairly static as the company has grown by increasing the 

number of users and computers, acquiring other companies, opening new locations, and 
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developing new technologies and departments. The number of computer resources has grown 

exponentially, overtaxing the already thin IT resources. 

Meyer Tool was in desperate need of a centralized IT solution and management system. 

An enterprise level directory service will help to tie all of the systems and resources together and 

allow the network administrators to manage and maintain everything from one integrated system. 

 

 

1.2 Solution 

 
Microsoft Active Directory Domain Services (ADDS) was chosen as the solution to 

provide a centralized management infrastructure. ADDS will replace many of the existing 

network services and be used as a centralized directory for nearly all network resources.  

The IT staff at Meyer Tool has benefited from using ADDS, as many older systems have 

been retired and replaced with Active Directory Services. This saves them time, as all aspects of 

users, computers, and other network resources can be managed in one place and a single 

interface. Previously, network resource management was spread across many independent 

systems, requiring a large amount of time and effort to add, update, or disable user access to 

resources. Another benefit of Active Directory replacing many of these older systems is that 

more than one person is familiar with the system and can make changes or troubleshoot issues. It 

was previously a problem that individual administrators were experts of the systems for which 

they were responsible, and other administrators were unfamiliar with these systems and couldn’t 

manage them without help. Thanks to the Domain integrated DNS, accessing subnets at satellite 

locations is also greatly improved. With the previous system, computers at satellite locations 
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could only be accessed via Internet Protocol (IP) address. Now, host names work across all 

locations. 

The users at Meyer Tool have also benefited from the new Active Directory system. 

Once authenticated to their computer and Active Directory, they do not need to enter additional 

credentials to access network shares or printers to which they have been granted access. This has 

proven to be a convenience to the users, while also improving security since they can more easily 

remember one set of credentials and do not need to write down multiple usernames and 

passwords. Group Policy has also helped the users by automatically mapping shared printers and 

network drives. This happens automatically based on user role and location and neither the 

administrators nor the users have to manually make these changes. 

The management at Meyer Tool is also pleased with the improvements to the network 

environment. When a user is given a new task or changes roles, their manager will often request 

new resources be made available. The IT department is now equipped to respond more quickly 

and effectively to management’s requests. The top level management is also pleased that the IT 

group is able to make changes and enforce company policies more effectively through Group 

Policy. Previously any company wide changes made to computers took a long time to roll out, as 

it required visiting every affected computer in the company. Now changes can be made at any 

time and take effect almost instantly. 
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1.3 Project Goals and Overview 
 
 

The goal of the Meyer Tool, Inc. Active Directory Development Project was to improve 

the network environment at Meyer Tool by providing a centralized location from which IT could 

administer all network resources, while effectively and efficiently meeting the needs of the 

business. This would also provide a better and more efficient experience for the users, providing 

a better computing environment for all involved parties.  

To accomplish these goals, ADDS was deployed and existing network services were 

either replaced or integrated with the new system. Network resources such as user accounts, 

computers, printers, shares, and security groups have been migrated into the domain. Some new 

services such as Windows Software Update Services (WSUS) were also installed on the network 

to improve the networking infrastructure.  

 

 

 

1.4 Overview 
 
 

The remainder of this report outlines in detail how the project was completed. The report 

includes the following sections: project concept, design objectives, technical approach, budget, 

timeline, problems encountered and future recommendations. 
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2. Discussion 
 
 
2.1 Project Concept 
 
 

This project was designed to take the many complex computer systems at Meyer Tool 

and integrate them into one large framework of systems that utilize a central directory of all 

computing and networking resources. Because the previous systems were independent of each 

other, the maintenance and management tasks required to be performed by the IT staff were 

tedious and time consuming. Maintenance on these systems suffered because time was sparse 

and the IT staff was overburdened by the workload.  Users had a difficult time accessing the 

resources necessary to perform their job duties. Remembering where each resource was located 

on the network and remembering credentials for all of these disparate systems was 

overwhelming. This in turn required more effort from the IT team to remind users how to access 

the resources and to reset passwords when they were forgotten. 

 With Active Directory in place, many of these difficulties have been solved and a 

framework has been established to develop and integrate many new features and technologies to 

be utilized on the Meyer Tool network. The idea to pursue and install AD came to the forefront 

after a virus outbreak took many systems offline for an extended period and caused an estimated 

half-million dollar loss in production. Patching Windows could have prevented this attack, and 

AD coupled with WSUS could have kept the computer systems up-to-date. This attack and loss 

of production combined with the other features and benefits that ADDS provides convinced the 

management to move forward with this project. 
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2.2 Design Objectives 
 
 

The scope of this project was very large and had many constraints due to the fact that it 

was being developed in an active production and business environment. Because of these 

constraints, parts of the project are on hold until the production environment has an opening for 

deployment or other outside requirements are met. The following is a list of the major goals of 

this project: 

• Migrate the approximately 250 office PCs at the headquarters location into the domain 
• Test and deploy policies for the office computers 
• Migrate 750+ machine computers into the domain 
• Test and deploy policies for the shop machine computers 
• Deploy and integrate NetAPP Storage Area Network (SAN) 
• Migrate shares from existing file servers to SAN and utilize domain credentials for share 

permissions 
• Work with the IT Team to move DHCP, DNS, Radius, and the Certificate Authority to 

utilize the Microsoft environment 
• Utilize Network Access Protection and integrate with current Barracuda web filtering and 

Vipre Antivirus solutions 
• Deploy AD to satellite plants 

o Meyer Tool Greenville (South Carolina) 
o Meyer Tool Texas 
o Meyer Tool Canada 
o Meyer Tool New York 

• Continue to develop Group Policy to reflect company, management and IT policies and 
goals 

• Maintain and setup additional domain resources 
o Users 
o Printers 
o Shares 

 

At the conclusion of this project many of these goals have been met or are in progress. Of 

the 250 computers at the Cincinnati Headquarters location about 200 computers are on the 

domain and fully utilizing AD resources. All new computers are joined to the domain before 

being deployed and existing computers are being added daily as the IT staff continues the 

migration. These computers take advantage of group policy designed to automate resource 
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deployment, enforce business policy and provide a consistent user experience. The shop machine 

roll out is on hold, as management is requiring AD to be fully deployed on the office computers 

and fully tested before making the switch on production machines.  

The NetAPP SAN is installed and providing file and share services. All new shares are 

created in this space and existing shares are being moved over, so that the older systems may be 

retired or repurposed. The SAN uses the Active Directory to publish the shares to the domain 

and uses the user accounts from the directory. The SAN is fully integrated with the domain, 

easing administration of shares, user accounts, and permissions. 

ADDS is providing many of the network services. The domain servers are providing 

DNS and are integrated with the existing DHCP servers. WSUS is setup and running, providing 

Windows Updates to domain PCs as determined by the network administrator. Unfortunately 

RADIUS and the domain Certificate Authority are installed, but are not currently being used. 

The IT team at Meyer Tool has had some difficulties migrating these services from the existing 

services. This will be resolved at a future date. Network Access Protection is also on hold until 

all of the PCs have been migrated into the domain and ADDS is providing the primary DHCP 

role. 

At the satellite plants, ADDS and the accompanying network services are fully up and 

running at two of the satellite plants. MT Greenville and MT Texas are using ADDS DNS, 

DHCP, File and Print Services, and are managed by IT at the headquarters location. MT New 

York is awaiting a window of opportunity to make a trip to install the domain server and deploy 

AD at that location. MT Canada has its server, but deployment is waiting on external factors, 

mainly legal and business requirements. 
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2.3 Technical Approach 
 
 

The initial domain was set up independently from the Meyer Tool’s live network at first. 

After the primary and backup domain controllers were installed and configured, only domain 

services were set up. DHCP and DNS were still handled by the legacy systems, with AD DNS 

acting as a delegated subzone of Meyer’s primary DNS system. Once the AD system was live, 

the initial roll out proceeded slowly. The IT staff joined their own computers to the domain to 

gain familiarity with the process and to test the system’s configuration. The first problems started 

to be noticed when manually migrating local profiles and settings to the domain profiles. The IT 

team performed some research, and discovered a utility by ForensiT called User Profile Wizard. 

This software allows administrators to quickly and efficiently join a PC to the domain and 

migrate a local profile to a domain profile. Virtual machines were used to test Group Policy and 

other aspects of joining computers and resources to the domain. This helped to minimize any 

problems and to provide a non-production test environment to work through possible issues. 

The first large roll out occurred at a Satellite plant at Meyer Tool’s Texas location. Zach 

Winning and Chad Ruehl configured the sites domain controller, which Chad then installed 

locally at the plant. Zach worked remotely with Chad to migrate the entire network environment 

to use AD provided services. The same approach was used to roll out AD to Meyer’s Greenville, 

SC location. All the locations were configured as sub sites of the same forest and domain, with 

each of the satellite locations set up as a domain site. 

At the Cincinnati and Erlanger, KY locations a different approach was taken. All new 

computers are joined to the domain, and any computers that the IT staff performs work on is 

joined as necessary. Larger roll outs were performed based mainly by department. A SAN roll 
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out occurred simultaneously, and as shares were moved to utilize the SAN, users and computers 

were joined to the domain to take advantage of the SAN’s domain integration. 

At the time of this report, two of four satellite locations were joined to the domain and 

were fully utilizing domain services on the network. The remaining two, Meyer Canada and 

Meyer New York were on hold waiting for a window of opportunity to schedule a trip to set up 

the two remaining domain sites. At the Cincinnati location more than half of the office PCs had 

been joined to the domain and that number was growing daily. 
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2.4 Budget 
 
 

Most of the hardware and licensing was purchased preceding the start of the Meyer Tool 

AD Senior Design project. Below is a table that approximates the major item costs to date: 

Item Description Cost 

Hardware 

Primary Domain Controller HP DL320 $2360 

Backup Domain Controller HP DL320 2360 

Member Server – Certificate Authority HP DL320 2360 

Member Server – RADIUS HP DL320 2360 

Member Server – Utility (Printing, WSUS) HP DL320 2360 

Meyer Tool Texas Domain Controller HP DL320 2360 

Meyer Greenville Domain Controller HP DL350 5881 

Meyer New York Domain Controller HP DL320 2360 

Meyer Canada Domain Controller HP DL320 2360 

Hardware Total: $24761 

Software 

Server Operating System (x9) Windows Server 2008 R2 $5970 

Client Access Licenses Windows Server 2008 R2 26400 

Software Total: $32370 

Project Total: $57131 

 

Figure 1. Project Budget 
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2.5 Timeline 
 
 

Meyer Tool, Inc. Active Directory Development 
 Task Name Duration Start Finish 

1 Assignments 56 days Mon 1/28/13 Mon 4/15/13 
1.1 Assignment 1 Weekly Plan 1 day Mon 1/28/13 Mon 1/28/13 
1.2 Assignment 2 Testing Plan/Report 11 days Mon 1/28/13 Mon 2/11/13 
1.3 Assignment 3 Abstract 16 days Mon 1/28/13 Mon 2/18/13 
1.4 Assignment 4 Draft Report 31 days Mon 1/28/13 Mon 3/11/13 
1.5 Assignment 5 Tech Expo Poster 31 days Mon 1/28/13 Mon 3/11/13 
1.6 Assignment 6 Final Report 26 days Mon 1/28/13 Mon 3/4/13 

1.6.1 Gather Requirements for Report 1 day Mon 2/25/13 Mon 2/25/13 
1.6.2 First Draft 32 days Fri 3/1/13 Sun 4/14/13 
1.6.3 Second/Final Draft 5 days Mon 4/15/13 Fri 4/19/13 

2 Presentations 51 days Mon 1/28/13 Mon 4/8/13 
2.1 Deliverables Presentation 6 days Mon 1/28/13 Mon 2/4/13 

2.1.1 Prepare PowerPoint 6 days Mon 1/28/13 Sun 2/3/13 
2.1.2 Practice Speech 1 day Sun 2/3/13 Sun 2/3/13 
2.1.3 Deliverables Presentation 0 days Mon 2/4/13 Mon 2/4/13 

2.2 Final Presentation 21 days Mon 3/11/13 Mon 4/8/13 
2.2.1 Prepare PowerPoint 6 days Mon 1/28/13 Sun 2/3/13 
2.2.2 Practice Speech 6 days Mon 1/28/13 Sun 2/3/13 
2.2.3 Deliverables Presentation 1 day Mon 2/4/13 Mon 2/4/13 
2.2.4 Final Presentation 1 day Mon 3/25/13 Mon 3/25/13 

3 Tech Expo 1 day Tue 4/2/13 Tue 4/2/13 
3.1 Finalize Poster 15 days Tue 3/12/13 Mon 4/1/13 
3.2 Setup 1 day Tue 4/2/13 Tue 4/2/13 

4 Current and Remaining Project Tasks 75 days Tue 1/1/13 Mon 4/15/13 
4.1 Continue to Migrate Users and Computers into AD 75 days Tue 1/1/13 Mon 4/15/13 
4.2 Add New Desktops and Servers as Necessary 75 days Tue 1/1/13 Mon 4/15/13 
4.3 Migrate File Shares to AD Integrated SAN 75 days Tue 1/1/13 Mon 4/15/13 
4.4 Update and Add Group Policies per Mgmt. Requests 75 days Tue 1/1/13 Mon 4/15/13 
 
 

Figure 2. Project Timeline 
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2.6 Problems Encountered 
 
 

Like every project, this project ran into some difficulties. Most of the technical issues 

were resolved quickly with a little bit of research. One initial problem encountered was the 

difficulty of manually copying local profile files and settings into the domain profile. This was 

corrected by using the ForensiT utility. Other problems were found when creating group policies, 

but because those were tested before being deployed they could be resolved before being pushed 

out into production. Overall, the technical problems were small and were fairly straightforward 

to deal with. 

The problems that required the most attention were time and people management related. 

Installing, configuring, and deploying a large system such as this one was difficult to manage. 

Having a small IT staff means that everyday issues became a priority over the upgrade. Any 

changes made in a fast-paced and very busy production environment require a lot of planning 

and a little bit of luck to find windows of opportunity to complete some of the tasks. The biggest 

issue was coordinating the right IT team members to be available at the same time to work on 

issues that required more than one area of expertise. 

  



14 
 

2.7 Future Recommendations 
 
 

There is still some work to be completed in this project, as the project’s scope and 

timeline was outside of the realm of the Senior Design project. The AD roll out should continue, 

joining new PCs and existing PCs into the domain. Two of the satellite plants still need to be 

joined to the domain. As more resources are put into the domain, more of AD’s capabilities 

should be researched and utilized, such as Network Access Protection, deploying and 

maintaining software packages via Group Policy.  

Future upgrades to existing services at Meyer Tool, Inc. will also be considered. 

Upgrading the mail services to Microsoft Exchange is being discussed. Having AD in place will 

not only facilitate that deployment, but it is also a requirement for exchange. Future integrations 

with existing systems at Meyer Tool, Inc. should also be considered. Integrating as many 

services and technologies together should ease the workload on the IT staff, and help the IT staff 

better meet the business’ needs. 
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3. Conclusion 
 
 

This project taught me a lot about completing a large scale product out in the “real 

world.”  Often times in class we learn the technical way of completing a task, but until we apply 

it to a real world scenario our skills are not really put to the test. Lab environments introduce 

their own challenges, but they pale in comparison to the challenges of installing and configuring 

and enterprise level upgrade for a large company. I enjoyed applying the skills and knowledge I 

have gained as a student at the University of Cincinnati.   

The biggest challenges I faced while completing this problem was time and people 

management. Some of the courses helped prepare me for this challenge, but these truly are skills 

that must be honed with practice. A well-rounded education has helped prepare me technically 

and has given me the knowledge necessary, but real success comes from applying those skills to 

complete real challenges in a real world environment. I am very glad to have been given the 

opportunity by the Information Technology department and Meyer Tool, Inc.to test my mettle. I 

am proud of what I have accomplished and I look forward to my future challenges. 
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