
VMware TCO/ROI Calculator
for K-12

This 3-year analysis for K-12 calculates the estimated total cost of ownership (TCO) comparison between your current (As Is) environment and implementing the
proposed VMware solution. Based upon the information provided, the following VMware products:

VMware Infrastructure and VMware VDI provide a potential direct savings of $ 1,269,366 and an indirect savings of $ 414 over 3 years.

RESULTS
The projected outcome of this proposed VMware project for K-12 includes:

$ 1,269,366 in total direct TCO savings over 3 years.

Additional $ 414 in indirect (soft) savings over 3 years.

Overall, an ROI of 420.9% on a $ 109,765 investment.

An NPV savings of $ 1,045,519 and a projected payback period of 3 months.

After analyzing the current (As Is) opportunities for improvement, and simulating the impact of the proposed VMware solution, the following benefits are projected:

Achieve a 7.5 to 1 consolidation ratio for data center servers, reducing server counts from 30 to 4, helping to generate $ 386,777 in direct TCO savings and $ 414 in indirect
(soft) net TCO savings over the next three years.

Virtualize user desktops, saving 57.4% in desktop capital and operating expenses, $ 882,589 in net TCO savings over the 3 year analysis.

Cumulative 3 Year TCO Comparison Current (As Is) With VMware (Projected) Difference ($ and % savings)

VMware Infrastructure

    TCO - Direct $ 717,030 $ 330,253 $ 386,777 ; 53.9%

    TCO - Indirect $ 567 $ 153 $ 414 ; 73.0%

    Total TCO (3 year) $ 717,597 $ 330,406 $ 387,191 ; 54.0%

VMware Lab Manager

    TCO - Direct $ 0 $ 0 $ 0 ; 0.0%

    TCO - Indirect $ 0 $ 0 $ 0 ; 0.0%

    Total TCO (3 year) $ 0 $ 0 $ 0 ; 0.0%

VMware VDI

    Total TCO (3 year) $ 1,536,467 $ 653,878 $ 882,589 ; 57.4%

Total TCO

    TCO - Direct $ 2,253,497 $ 984,131 $ 1,269,366 ; 56.3%

    TCO - Indirect $ 567 $ 153 $ 414 ; 73.0%

    Total TCO (3 year) $ 2,254,064 $ 984,284 $ 1,269,780 ; 56.3%
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VMware TCO/ROI Calculator
for K-12

VMware Infrastructure
This 3-year analysis for K-12 calculates the estimated total cost of ownership (TCO) comparison between your current (As Is) environment and implementing the proposed
VMware solution. Based upon the information provided for the 30 server environment, implementing VMware Infrastructure provides a potential direct savings of $ 386,777
and an indirect savings of $ 414 over 3 years.

With the proposed VMware Infrastructure solution, the following can be achieved:

Reduce the number of servers through virtualization, reducing servers from 30 to 4, a savings of 86.7% - with a target consolidation ratio of 7.5 to 1.

With the virtualization of servers, consolidating SAN networking costs, helping to reduce the number of host bus adapters from 6 to 8, saving -2 HBAs and reducing SAN switches
from 2 to 2, saving 0 SAN switches.
With the reduction in overall number of servers, reducing operating power by 9.374 kWatts, cooling power by 11.710 kWatts, and data center space savings by 47 square feet.

A reduction of 246,999 lbs (112 tons) of carbon emissions, equivalent to the average emissions of taking 21 cars off the road per year.

Achieve an ROI of 1,603.3% from an investment of $ 24,150 in VMware Infrastructure, and projected direct savings of $ 386,777, indirect savings of $ 414.

Cumulative 3 Year TCO Comparison Current (As Is) With VI (Projected) Difference ($ and % savings)

VMware Infrastructure Benefits

    Data Center Server Hardware $ 312,001 $ 41,600 $ 270,401 ; 86.7%

    Data Center Server Storage $ 35,423 $ 83,861 $ -48,438 ; -136.7%

    Data Center Server Networking $ 22,062 $ 4,412 $ 17,650 ; 80.0%

    Data Center Server Power and Cooling Consumption $ 58,538 $ 8,970 $ 49,568 ; 84.7%

    Data Center Server Space $ 71,827 $ 23,600 $ 48,227 ; 67.1%

    Data Center Server Provisioning $ 33,025 $ 2,475 $ 30,550 ; 92.5%

    Data Center Server Administration $ 184,154 $ 141,185 $ 42,969 ; 23.3%

    Data Center Server Disaster Recovery (Indirect) $ 567 $ 153 $ 414 ; 73.0%

Investment Required

    VI Software Licensing and SnS $ 0 $ 24,150 $ -24,150 ; 0.0%

    Additional Software Licensing Costs (if any) $ 0 $ 0 $ 0 ; 0.0%

    VI Design, Plan and Deployment Services $ 0 $ 0 $ 0 ; 0.0%

    VI Training $ 0 $ 0 $ 0 ; 0.0%

    TCO - Direct $ 717,030 $ 330,253 $ 386,777 ; 53.9%

    TCO - Indirect $ 567 $ 153 $ 414 ; 73.0%

    Total TCO (3 year) $ 717,597 $ 330,406 $ 387,191 ; 54.0%

Expected Benefits from VI Year 1 Year 2 Year 3 Total

Data Center Server Hardware $ 81,692 $ 89,861 $ 98,848 $ 270,401

Data Center Server Storage $ -14,634 $ -16,097 $ -17,707 $ -48,438

Data Center Server Networking $ 5,332 $ 5,866 $ 6,452 $ 17,650

Data Center Server Power and Cooling Consumption $ 14,975 $ 16,473 $ 18,120 $ 49,568

Data Center Server Space $ 14,570 $ 16,027 $ 17,630 $ 48,227

Data Center Server Provisioning $ 8,848 $ 10,122 $ 11,580 $ 30,550

Data Center Server Administration $ 12,445 $ 14,237 $ 16,287 $ 42,969

Data Center Server Disaster Recovery (Indirect) $ 138 $ 138 $ 138 $ 414

Total Benefits $ 123,366 $ 136,627 $ 151,348 $ 411,341

Expected Investment in VMware Solution Initial / Year 1 Year 2 Year 3 Total

VI Software Licensing and SnS $ 17,250 $ 3,450 $ 3,450 $ 24,150

Additional Software Licensing Costs (if any) $ 0 $ 0 $ 0 $ 0

VI Design, Plan and Deployment Services $ 0 $ 0 $ 0 $ 0

VI Training $ 0 $ 0 $ 0 $ 0

Total Costs $ 17,250 $ 3,450 $ 3,450 $ 24,150
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VMware TCO/ROI Calculator
for K-12

VMware VDI
Based upon the information provided for the 500 user desktops being planned for virtualization, the projected outcome of this proposed VMware VDI solution over the 3-year
analysis includes:

With the proposed VMware VDI solution, the following can be achieved:
Virtualize the desktop infrastructure for 500 desktops, reducing capital costs by $ 735,058 and operating costs by $ 425,076 over the next three years, $ 588.39 per desktop
in savings on average.
Achieve an ROI of 318.0% from an investment of $ 277,545 in virtual desktop infrastructure solution, and projected savings of $ 882,589.

An NPV savings of $ 726,387 and a projected payback period of 4 months.

Cumulative 3 Year TCO Comparison Current (As Is) With VMware VDI (Projected) Difference ($ and % savings)

VMware VDI Benefits

    Desktop Capital Expenditure $ 735,058 $ 0 $ 735,058 ; 100.0%

    Desktop Operating Expenses $ 801,409 $ 376,333 $ 425,076 ; 53.0%

Investment Required

    Capital Investment for Implementing VMware VDI $ 0 $ 277,545 $ -277,545 ; 0.0%

Total TCO (3 year) $ 1,536,467 $ 653,878 $ 882,589 ; 57.4%

TCO average per year per desktop (1 year) $ 1,024.31 $ 435.92 $ 588.39

Expected Benefits from VMware VDI Year 1 Year 2 Year 3 Total

Desktop Capital Expenditure $ 233,167 $ 244,825 $ 257,066 $ 735,058

Desktop Operating Expenses $ 129,420 $ 141,327 $ 154,329 $ 425,076

Total Benefits $ 362,587 $ 386,152 $ 411,395 $ 1,160,134

Expected Investment in VMware Solution Initial / Year 1 Year 2 Year 3 Total

Capital Investment for Implementing VMware VDI $ 92,515 $ 92,515 $ 92,515 $ 277,545
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Appendix A: Details for VMware Infrastructure (continued)
Data Center Server Hardware
With VMware, workloads can be consolidated.  Each instance of VMware ESX Server can support more than 100  virtual machines, and the vast majority of our customers are able to
run as many as 10 or more applications on a single piece of hardware.

Proposed Consolidation Strategy
and Defaults

Current (As Is) Workloads (After) -
Reallocation

Number of Servers With VI
Post Consolidation

Number of CPUs (After) VI

1 CPU 0 0 0 0

2 CPU 30 30 4 8

4 CPU 0 0 0 0

8 CPU 0 0 0 0

16 CPU 0 0 0 0

32 CPU 0 0 0 0

Total 30 30 4 8

Proposed Target Consolidation Ratio: 7.5 to 1

Server Hardware Current (As Is) Proposed Savings with VI With VI (Projected)

1 CPU    

Number of servers 0  0

Average amortized cost per server per year $ 1,933  $ 1,933

Total $ 0 $ 0 $ 0

2 CPU

Number of servers 30  4

Average amortized cost per server per year $ 3,142  $ 3,142

Total $ 94,260 $ 81,692 $ 12,568

4 CPU

Number of servers 0  0

Average amortized cost per server per year $ 7,395  $ 7,395

Total $ 0 $ 0 $ 0

8 CPU

Number of servers 0  0

Average amortized cost per server per year $ 14,500  $ 14,500

Total $ 0 $ 0 $ 0

16 CPU

Number of servers 0  0

Average amortized cost per server per year $ 67,667  $ 67,667

Total $ 0 $ 0 $ 0

32 CPU

Number of servers 0  0

Average amortized cost per server per year $ 132,917  $ 132,917

Total $ 0 $ 0 $ 0

Total number of servers 30 26 4

Total amortized annual cost $ 94,260 $ 81,692 $ 12,568

 Realizable savings (100.0%)  $ 81,692 $ 12,568

Server Hardware Savings Year 1 Year 2 Year 3

Costs with current (As Is) $ 94,260 $ 103,686 $ 114,055

Schedule for virtualization 100.0% 0.0% 0.0%

Servers to be consolidated according to schedule 26 26 26

Costs With VMware Infrastructure (Projected) $ 12,568 $ 13,825 $ 15,207

Total realizable savings $ 81,692 $ 89,861 $ 98,848

Data Center Server Storage
With the proposed VMware solution, servers can be consolidated helping to reduce the SAN infrastructure needed to connect servers to the storage network.

Storage Current (As Is) Proposed Savings with VI With VI
(Projected)

HBAs 6  8

Average amortized cost of each HBA $ 417  $ 417

Total $ 2,502 $ -834 $ 3,336

SAN switches 2  2

Average amortized cost for each SAN switch $ 2,000  $ 2,000

Total $ 4,000 $ 0 $ 4,000

DAS storage (GB) 2,700  0

Average amortized cost for DAS storage (per GB) $ 1.00  $ 1.00

Total $ 2,700 $ 2,700 $ 0

SAN storage (GB) 300  3,600

Average amortized cost for SAN storage (per GB) $ 5.00  $ 5.00

Total $ 1,500 $ -16,500 $ 18,000

    

Total $ 10,702 $ -14,634 $ 25,336
Storage Savings Year 1 Year 2 Year 3

Costs with current (As Is) $ 10,702 $ 11,772 $ 12,949

Schedule for virtualization 100.0% 0.0% 0.0%

Costs With VMware Infrastructure (Projected) $ 25,336 $ 27,869 $ 30,656

Total realizable savings $ -14,634 $ -16,097 $ -17,707
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Appendix A: Details for VMware Infrastructure (continued)
Data Center Server Networking

With the proposed VMware solution, servers can be consolidated helping to reduce the network switch infrastructure needed to connect servers to the data network.

Network Current (As Is) Proposed Savings with VI With VI
(Projected)

Number of servers 30  4

Number of NICs per server 2  3

Number of ports per NIC 2  2

Number of ports per network switch 24  24

Number of network switches needed 5  1

Annual amortized cost per network switch $ 1,333  $ 1,333

Total $ 6,665 $ 5,332 $ 1,333

 Realizable savings (100.0%)  $ 5,332 $ 1,333

Storage Savings Year 1 Year 2 Year 3

Costs with current (As Is) $ 6,665 $ 7,332 $ 8,065

Schedule for virtualization 100.0% 0.0% 0.0%

Costs with VMware Infrastructure (Projected) $ 1,333 $ 1,466 $ 1,613

Total realizable savings $ 5,332 $ 5,866 $ 6,452

Data Center Server Power and Cooling Consumption

With the proposed VMware solution, servers can be consolidated helping to significantly reduce the power and cooling requirements and costs.

Power and Cooling Consumption
before VMware

Number of Servers Actual Operating Power
(Watts)

Actual Cooling Power (Watts) Total Annual Operating
Power Cost

1 CPU 0 318 398 $ 0

2 CPU 30 369 461 $ 17,685

4 CPU 0 637 796 $ 0

8 CPU 0 1,072 1,340 $ 0

16 CPU 0 2,948 3,685 $ 0

32 CPU 0 6,164 7,705 $ 0

Total 30 11,070 Watts 13,830 Watts $ 17,685

Power and Cooling Consumption
with VMware

Number of Servers Actual Operating Power
(Watts)

Actual Cooling Power (Watts) Total Annual Operating
Power Cost

1 CPU 0 366 458 $ 0

2 CPU 4 424 530 $ 2,710

4 CPU 0 733 916 $ 0

8 CPU 0 1,233 1,541 $ 0

16 CPU 0 3,390 4,238 $ 0

32 CPU 0 7,089 8,861 $ 0

Total 4 1,696 Watts 2,120 Watts $ 2,710

Estimated savings  9,374 Watts 11,710 Watts $ 14,975

Carbon Emission Reduction Total Operating and Cooling
Power

Savings (kWatts)

Average CO2 emission per
kWh of Electrical Power (in

lbs)

Total Operating Hours Total Carbon Emission
Reduction (in lbs)

With VMware Infrastructure
(Projected)

21.084 1.341 8,736 246,999

Power and Cooling Consumption Savings Year 1 Year 2 Year 3

Costs with current (As Is) $ 17,685 $ 19,454 $ 21,399

Schedule for virtualization 100.0% 0.0% 0.0%

Costs With VMware Infrastructure (Projected) $ 2,710 $ 2,981 $ 3,279

Total realizable savings $ 14,975 $ 16,473 $ 18,120
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Appendix A: Details for VMware Infrastructure (continued)
Data Center Server Space

With the proposed VMware solution, servers can be consolidated helping to reduce the real estate consumed by server racks, and the associated data center space costs (facilities and
overhead). Includes cost for space as well as amortized build-out costs.

Data Center Space Current (As Is) Proposed Savings with VI With VI
(Projected)

Square footage consumed 70 47 23

Average annual cost per square foot $ 310.00  $ 310.00

Total annual facilities cost $ 21,700 $ 14,570 $ 7,130

 Realizable savings (100.0%)  $ 14,570 $ 7,130

Data Center Space Savings Year 1 Year 2 Year 3

Costs with current (As Is) $ 21,700 $ 23,870 $ 26,257

Schedule for virtualization 100.0% 0.0% 0.0%

Costs With VMware Infrastructure (Projected) $ 7,130 $ 7,843 $ 8,627

Total realizable savings $ 14,570 $ 16,027 $ 17,630

Data Center Server Provisioning
With the proposed VMware solution, servers can be provisioned more efficiently - allowing the team to add new servers, or move/add/change existing servers more productively. With
individual servers before VMware, it typically takes on average 20 hours to build / rebuild and reload a server. With VMware, these tasks are consolidated to redirect virtual disk to new
VMware virtual machine instance. Since tools and applications are already loaded these tasks can be avoided.

Server Provisioning Current (As Is) Proposed Savings with VI With VI
(Projected)

Number of servers added / provisioned per year 13  13

Expected person hours to procure, prepare and
provision each server (physical for Current (As Is),
Virtual for VMware)

20.0  1.5

Average hourly cost for server administration /
provisioning labor

$ 36.79  $ 36.79

Total $ 9,565 $ 8,848 $ 717

 Realizable savings (100.0%)  $ 8,848 $ 717

Server Provisioning Savings Year 1 Year 2 Year 3

Costs with current (As Is) $ 9,565 $ 10,942 $ 12,518

Schedule for virtualization 100.0% 0.0% 0.0%

Costs With VMware Infrastructure (Projected) $ 717 $ 820 $ 938

Total realizable savings $ 8,848 $ 10,122 $ 11,580

Data Center Server Administration
With the proposed VMware solution, servers can be consolidated helping to reduce the number of physical servers to manage and associated IT operations and administrative tasks
including on-going moves, add and change management, problem and incident management, monitoring, performance and availability management, asset management, security
management, patch and upgrade management, demand management, backup and recovery, restores, storage management, disaster planning, compliance management/reporting,
vendor and contracts management, chargeback, and financial/budget management.

Server Administration Current (As Is) Proposed Savings with VI With VI
(Projected)

Total number of workloads under management 30  30

Average number of workloads managed per IT
operations and administration staff FTE

40.0  75.0

Number of server administrator FTEs managing
servers

0.75 0.35 0.40

Burdened labor cost per server administrator $ 71,115  $ 71,115

Total $ 53,336 $ 24,890 $ 28,446

 Realizable savings (50.0%)  $ 12,445 $ 40,891

Server Administration Cost Savings Year 1 Year 2 Year 3

Costs with current (As Is) $ 53,336 $ 61,016 $ 69,802

Schedule for virtualization 100.0% 0.0% 0.0%

Costs with VMware Infrastructure (Projected) $ 40,891 $ 46,779 $ 53,515

Total savings $ 12,445 $ 14,237 $ 16,287
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Appendix A: Details for VMware Infrastructure (continued)
Data Center Server Disaster Recovery (Indirect)
With the proposed VMware solution, servers can be consolidated helping to reduce the number of physical servers which need to be restored in case of disaster, helping to reduce recovery
time: Complex server configuration is unnecessary with VMware Infrastructure due to virtual machine hardware independence; Multi-step restorations are simplified to single-step file
recovery.

Disaster Recovery Current (As Is) Proposed Savings with VI With VI
(Projected)

Likelihood of a disaster recovery event in a given
year

1.0%  1.0%

Expected time to perform a full recovery (hours) 30.0 22.0 8.0

Average hourly cost during disaster downtime $ 6,312  $ 6,312

Total (likelihood * time to recover * cost per hour) $ 1,894 $ 1,389 $ 505

 Realizable savings (10.0%) $ 189 $ 138 $ 51

Disaster Recovery Savings Year 1 Year 2 Year 3

Costs with current (As Is) $ 189 $ 189 $ 189

Schedule for virtualization 100.0% 0.0% 0.0%

Costs With VMware Infrastructure (Projected) $ 51 $ 51 $ 51

Total realizable savings $ 138 $ 138 $ 138

Data Center Server Unplanned Downtime (Indirect)
With the proposed VMware solution, server availability can be better managed by implementing Virtual Machines so that workload can be balanced and proactively moved from overloaded
hosts, and Virtual Machines can be quickly restored on other servers if a host experiences hardware failure.

Unplanned Downtime Current (As Is) Proposed Savings with VI With VI
(Projected)

Unplanned downtime hours per year 43.7  10.9

Average hourly cost for unplanned downtime $ 5,143  $ 5,143

Total $ 224,749 $ 168,690 $ 56,059

 Realizable savings (10.0%) $ 22,475 $ 16,869 $ 5,606

Unplanned Downtime Savings Year 1 Year 2 Year 3

Costs with current (As Is) $ 22,475 $ 22,475 $ 22,475

Schedule for virtualization 100.0% 0.0% 0.0%

Costs With VMware Infrastructure (Projected) $ 5,606 $ 5,606 $ 5,606

Total realizable savings $ 16,869 $ 16,869 $ 16,869

VI Software Licensing and SnS
The proposed VMware solution requires an investment in software licensing and annual support and subscription fees (SnS).

VI Software Licensing and SnS Number of Units Unit Cost Total Initial
License Cost

Annual Subscription Cost
Total (recurring)

VI Enterprise Edition* 4 $ 3,450 $ 13,800 $ 3,450

VI Standard Edition 0 $ 1,797 $ 0 $ 0

VI Foundation Edition 0 $ 597 $ 0 $ 0

VirtualCenter Management Server 0 $ 2,997 $ 0 $ 0

Total cost (if implemented initially) $ 13,800 $ 3,450

Annual support and subscription rate
(starting in year 1)

25.0%

VI Software Licensing and SnS Initial Year 2 Year 3

Schedule for virtualization 100.0% 0.0% 0.0%

Licensing cost $ 13,800 $ 0 $ 0

Cumulative licensing cost $ 13,800 $ 13,800 $ 13,800

Annual support and subscription fees (SnS) $ 3,450 $ 3,450 $ 3,450

Total licensing cost and annual subscription fees $ 17,250 $ 3,450 $ 3,450

*VI Enterprise edition components include: ESX Server, VMFS, VirtualCenter Agent, Virtual SMP, VMotion, VMware HA, VMware DRS and Consolidated Backup
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Appendix A: Details for VMware Infrastructure (continued)
VMware Infrastructure Design, Plan and Deployment Services
The services to design, plan and deploy the VMware Infrastructure solution.

VI Design, Plan and Deployment Services Initial Cost

Planning and design (VA) $ 0

Deployment $ 0

VMware travel and materials $ 0

Total cost $ 0

VMware Infrastructure Design, Plan and
Deployment Services

Initial Year 2 Year 3

Schedule for virtualization 100.0% 0.0% 0.0%

Total cost $ 0 $ 0 $ 0

VMware Infrastructure Training
The number of classes and total training costs for the VMware Infrastructure solution.

VI Training Number of Classes Cost Total Training Costs (initial,
non-recurring)

Install and configure 0 $ 2,995 $ 0

Design, scale, and automate (with VCP) 0 $ 3,470 $ 0

Total cost (if implemented immediately) 0  $ 0

VI Training Initial Year 2 Year 3

Schedule for virtualization 100.0% 0.0% 0.0%

Total cost $ 0 $ 0 $ 0
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Appendix A: Details for VMware Infrastructure (continued)
VMware TCO Advantage Over Other Virtualization Products

When comparing costs of VMware products to costs of other virtualization products, it is important to account for the scalability benefit offered by the
advanced technology in VMware Infrastructure. VMware Infrastructure typically supports double or more the number of concurrently running virtual machines
on the same server hardware as do competing products from Microsoft or Xen. That scalability advantage stems from our support for memory oversubscription
- a VMware exclusive - and also from our direct I/O architecture.

VMware Infrastructure memory oversubscription permits the aggregate memory allocated to the virtual machines to exceed the physical memory installed
in the host server. VMware enables memory oversubscription with exclusive technologies that reduce host memory requirements:

Transparent page sharing examines every memory page stored by the virtual machines to identify similar pages and store only one copy.
For example, if several virtual machines are running Windows Server 2003, they will have many identical memory pages. Transparent
page sharing consolidates those identical pages into a single memory location. Only VMware has this powerful virtualization feature.

Idle virtual machines would normally consume their full allocation of memory. To make better use of those wasted resources, VMware
Infrastructure uses a memory balloon driver to artificially exert memory pressure on idle virtual machines so that they page out their memory
to disk. This frees up memory that can then be used by active virtual machines.


