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Abstract 
 

 AdvantageIQ (AIQ), an enterprise size company, will operate more efficiently and save 
money on energy costs if they update the backup solution for onsite backups, remove old servers, 
and clean up the patch panel in the datacenter.  The current backup solution only uses tapes for 
backups and is then sent off site for disaster recovery. A disk backup is added so that AIQ can 
restore onsite without having to get tapes sent back to the company from the data vault. Three 
servers were virtualized to prevent AIQ from having to buy or replace the old servers that were 
outdated. A VMware ESXi server was built to host the three virtualized servers and will allow 
for more servers to be virtualized. The patch panel was reorganized using cable management 
technics and can now be easily managed. Overall, the Cincinnati AIQ data center can better 
serve the company with its updated components. 
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Update Data Center 
 

1. Project Description and Intended Use 
 

 This author works for a company that is constantly growing in size and needs to update 

parts of the data center in the Cincinnati location to better serve the company and the ability to 

grow. There are several severs in the data center that have expired and need to be 

decommissioned. These servers need to be replaced with new servers that are up-to-date with 

today’s hardware and performance. The current backup solution needs to be reconfigured for 

faster recovery and allow for onsite restore. There are also some physical servers that are taking 

up space and energy that need to be converted to virtual servers. These updates will help the 

company save energy costs and allow system administrators the ability to be more efficient. 

 The backup server is a problem, because it only supports tapes for backups. These tapes 

are sent to an off-site vault for disaster recovery purposes. When a restore is required, the vault is 

called, and the backup tapes are returned to the company. This process can sometimes take a few 

hours.  This is not efficient. The backup server has out of date software that manages the backups 

and needs to be replaced. At least once a month support is called to help fix problems with the 

software. 

• The solution for the backup problem is to replace the old server with an updated server. 

New technology will allow the new server to add disk backup to the existing backup 

solution. The disk back up will be a Mass Storage Array (MSA) consisting of 24 

terabytes of disk space. With these changes, disk backup and restoration will be done on-

site. Disk backup will allow our company the ability to restores faster and allow another 

backup solution other than tapes. 
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 There are a few servers that need to be updated to Windows Server 2008 R2 operating 

system and transformed into a virtual machine. These servers are taking up space in the data 

center and do not need to have their own physical server. These servers are the Print Server, 

Monitoring Server, and Peachtree Server. 

• The solution here is to build a new server to host virtual machines. This will be a high 

power performance server with VMware ESXi software running on it. VM ware ESXi is 

an enterprise level virtualization product used to host several virtual machines on one 

server. The ESXi server will allow the three physical servers to be decommissioned. This 

will free up space in the server room and will help save on energy cost.  

 The data center has an unorganized patch panel that needs to be updated.  Network 

administrators in the past would plug in cables anywhere rather than weaving them properly.  

This made troubleshooting a problem.  It can take up to 30 minutes to trace the cable you are 

looking for. There are out of date labels on the cables and no labels on some. This can cause 

confusion and headache. 

• Fixing this problem requires rewiring cables on the patch panel. So that network 

connections do not go down in the process, this will be scheduled during non-office 

hours.  Scheduling data outages can become more difficult when trying to move the 

cables connected to the core switches. 

2. Design Protocols 

 The datacenter update is divided into three parts consisting of a new backup solution, 

server virtualization and organization of the patch panel.  The backup solution for the Cincinnati 

location data center needs some updates to hardware, software, and another way to backup and 

restore files.  The new backup solution will have an updated server with Microsoft Windows 
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Server 2008R2 operating system and updated backup software to manage the backups. Two 

additional tape drives will be added to the HP Mail Slot Library (MSL).  This will allow for 

faster completion, so the tape backup jobs do not run over into the next day.  For faster recovery 

time, a 24 terabyte HP Mass Storage Array (MSA) disk backup will be added. The new disk 

back up will be connected to the backup server along with the tape backup. Both the tape and 

disk will work in a staging process. This means that files will be backed up first to disks and then 

to tapes. This will give the company the ability to restore quickly without having to call the 

vault.  (Figure 1.) Shows what the old layout looked like as well as the intended layout of the 

new backup solution. 

 

Figure 1: Backup Diagram 
 

 The next part of my project is to get rid of the old servers in the data center that are taking 

up space and energy.  A VMware ESXi server will be built to host virtual machines. The three 

physical servers were converted to virtual machines and put on the new ESXi server. To save 

money on hardware cost a server from the data tem was given to infrastructure.  In order for the 
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acquired server to be able to handle running several virtual machines, we had to purchase 

additional hardware. Four 500 Gb hard drives, eight sets of four Gb RAM kits, and one four port 

network card were ordered. These components will give the space and power needed in order to 

handle multiple virtual machines. (See Figure 2 - 5.) 

        

              Figure 2. Network Card Figure 3. Hard Drives  Figure 4. RAM 
 

 

Figure 5. ESXi Server 

  After the new hardware is added VMware ESXi 4.1 hypervisor is installed to run the 

virtual machines. With the ESXi hypervisor installed, the physical servers are converted to 

virtual machines using VMware vCenter Converter.  The end solution has a layout of one ESXi 

server hosting several virtual machines, (See figure 6.) 
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Figure 6. VMware ESXi Server Layout 
 

 The final update involves organizing the patch panel.  New supplies are ordered and data 

outages are scheduled.  Yellow category six cables ranging from five, ten, and fifteen feet were 

ordered.  There were cables being used that were too long and taking up an enormous amount of 

space.  The patch panel project consists of reorganizing the patch panel using the additional and 

existing cable management racks, and replacing some data cables.  The replaced cables with new 

category six yellow cables will give the patch panel a themed look. 

3. Deliverables 

 In order to provide a well-organized project certain items were considered necessary for 

the updates to work. During the design phase of this project the following deliverables were 

defined: 

 

3.1. Backup Solution 

• HP Modular Storage Library (MSL) with four tape drives 

• New backup server installed, with Windows Server 2008 R2  
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• Updated backup software ArcServe 12.5 

• On site Modular SAN Array (MSA) Disk backup with Staging. 

3.2. ESXi Server 

• Built ESXi server with VMware ESXi 4.1.0 

• Three physical servers converted to virtual (P2V) 

3.3. Patch Panel 

• Cleaned up cables (cable management) 

 

4. Project Planning 

 The next sections describe the project’s timeline, overall budget with hardware, and 

software costs. 

4.1. Timeline 

 A detailed timeline describing everything that is to be worked on can be seen in (Figure 

7.) The project begins on January 3rd during Senior Design II and concludes May 23rd during 

Senior Design III. 
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Figure 7. Project Timeline 

 

4.2. Budget 

 The budget for this project was set and planned in 2010 and was budgeted for 2011.  All 

of the purchases were done by the company, and the software was purchased prior to the 

conception of the project (See Figure 8.) 
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Figure 8. Budget 

 

5. Proof of Concept 
 

5.1. Backup Solution 

 
 Two additional tape drives are added to the backup server. This allows the backup jobs to 

run faster. An HP MSA 24 terabyte disk backup is added so that the company can have onsite 

backup and recovery. The backup server is replaced with a new HP ProLiant DL 360 server as 

well as updated with Windows Server 2008 R2.  ArcServe, the program that is run on the backup 

server that manages the backups, was replaced with the current version 12.5. When logging into 

ArchServe, many elements of the backup can be seen.  (Figure 9.) Shows that there are four HP 

Ultrium SCSI tape drives installed to the HP MSL Tape Library and connected to the server.  

Component Qty Cost 

HP Storage Works, MSA 1 $ 12,769.99 

HP ProLiant DL 360 G6 1    3,000.00 

Ultrium SCSI tape drives 2    4,000.00 

Hard Drives/500g 4    249.00  

RAM 4g 8    266.00 

Network Card (4 ports) 1    246.00 

Total    $ 27,139.99 
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Figure 9. Four Tape Drives 

 The disk backup is connected to the backup server and is added to the backup job 

configuration.  The HP MSA is configured as a RAID 1+0 which is mirroring (RAID 1) and 

striping (RAID 0) which gives them the ability to have redundancy. The RAID is carved out 

using the HP Array Configuration Utility (See Figure 10.) 

 

Figure 10. HP Array Configuration Utility 
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 The ArchServe program also displays the status of the backup jobs that are running and 

are scheduled to run.  (Figure 11.) Shows the backup jobs that run after business hours starting at 

eight o’clock PM and end around four o’clock AM the next day. 

 

Figure 11. Backup Job Status 

5.2. Virtual Server 

 Three physical servers have been converted to virtual machines and are currently running 

on a VMware ESXi server.   In order to manage an ESXi server an application called VMware 

vSphere is installed on a remote workstation.  VSphere connects remotely to the ESXi server and 

gives administrators the ability to see resources on each virtual machine.  These resources 

include, hard drive space, RAM size and CPU utilization (See Figure 12.) 
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Figure 12. VM Resources  

 VSphere console view is another way to manage virtual machines on an ESXi server. The 

console view uses a LAN management port that gives administrators the ability to install a new 

operating system or help with trouble shooting.  This feature is not always needed, but can be 

helpful when remote desktop won’t work (See Figure 13.)  

 

Figure 13. Console View of Print Server 
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5.3. Patch Panel 

 The Patch panel cables were not organized and were strung all over the place (See Figure 

14.)  In the first and second quarter of senior design, the patch panel cables were reorganized and 

weaved through the cable management system (See Figure 15.) 

    

                                  Figure 14. Before                  Figure 15. Second Quarter Progress 

 Each cable is a data connection to an employee’s workstation or printers in the office.  

Scheduled data outages were announced to employees so he or she could plan for an outage 

during the reorganization.  A SCRB is requested if an outage was longer than an hour. The 

SCRB requests were sent and approved by management.  In the third senior design quarter the 

cables around the Cisco switches were cleaned up (See Figure 16.)  Additional cable 

management forms from Panduit were ordered to help guide the cables around the Cisco 

switches (See Figure 17.) 
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Figure 16. Before Panduit  Figure 17. After Panduit 

 Before the new Panduit cable management could be installed a scheduled data outage 

was requested to shut down the access layer for a couple of hours. To request the data outage a 

SCRB request is submitted and is approved through management. The Panduit horizontal cable 

managers will help keep the area around the ports cleaner.  The entire patch panel cleanup took 

six months to complete from start to finish.   Maintenance and troubleshooting can be done 

easier without the likelihood of having problems trouble shooting an issue (See Figure 18.) 

 

Figure 18. Finished Patch Panel 
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6. Testing Plan 

 Testing is a very important for system administrators to ensure that the equipment that 

is in place can handle day to day scenarios in production. The three scenarios are examples of 

normal situations that would happen at work. 

6.1. Backup Scenario 1 

 This scenario demonstrates how a deleted file will be recovered from the new on site disk 

backup solution. 

• Delete directory or file. 

• Use the backup software ArchServe to create a new backup job. 

• Using the new backup job that was just created, restore the deleted file. 

• Show the recovered files or directory using the ArcServe backup software. 

 The scenario demonstrates how fast the new disk backup solution is compared to the old 

one. Before the disk backup was added tape backup was used. The tapes were sent off site and 

the time it would take to get them sent back to the company would be between three to four 

hours. The company now has the ability to recover files within 15 minutes.   

6.2. ESXi Scenario 2 

 The second scenario demonstrates the features of the VMware ESXi server and its ability 

to perform in production. 

• VMware ESXi has the ability to host many virtual machines, keeping everything 

centralized.  

• All three virtual machines are running at once during a work week with no problems. 

6.3. Patch Panel Scenario 3 

 The third scenario will show that the patch panel is now easier to manage. 

• The reorganization of the patch panel is easier to maintain and manage. 

• Finding a certain cable is now easier and takes one minute instead of 20 minutes. 
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