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Executive Summary 
 
The traditional approach of purchasing storage is broken.  Comparing the purchase cost per 
megabyte of one storage array to another misses over 70% of the potential costs and leads to 
two classic storage management pitfalls.  Managers who purchase new storage often focus too 
much of their attention on the upfront cost of buying disk and inherit a cost structure that requires 
ever-increasing expenditures on advanced functions, storage software, and support and 
maintenance.  Perhaps even more at risk are those managers who elect to stay with their existing 
environment, unaware that a more cost-effective storage solution is available to them.  This 
second predicament is exacerbated further by the fact that the financial savings from 
consolidation or migration do not show up in traditional storage expenditure categories such as 
disk drives, disk expansion units, and disk arrays. 
 
This White Paper explains why yesterday’s method of buying storage is a costly mistake and 
points out the need for storage managers to have access to a financial video of sorts that shows 
how their costs will change depending on: 
 

·  Number of Host Servers Attached 
·  IO Performance Requirements 
·  Number of Locations and Recovery Strategy 
·  Disk Growth 

 
The bottom line is that buying storage can no longer be done using the traditional 12-line 
spreadsheet approach, regardless of whether an IT shop is: 
 

·  Purchasing mid-range storage 
·  Comparing the cost of two high end disk arrays 
·  Consolidating an existing storage environment 

 
Storage managers who still use a traditional spreadsheet to document the financial costs and 
benefits of consolidating storage are in danger of extinction because such an approach cannot: 
 

1. Capture all of the financial nuances associated with storage consolidation and as a result 
run the risk of being circumvented by larger IT initiatives such as business continuity and 
availability 

2. Demonstrate where the savings from consolidation occur and when storage growth is 
involved it is impossible to include the savings associated with a broader rationalization 
strategy  

 
Arguably the stakes are even higher when comparing one new storage solution to another.  In the 
case of high performance storage, there are a number of unique challenges and opportunities, 
namely: 
 

1. The cost of high-end storage is very sensitive to the smallest of changes in the underlying 
storage configuration.  As a result, storage configuration expertise can substantially lower 
your cost structure. 

 
2. Even the smallest change in assumptions can set off a cascading price effect that is 

difficult to follow unless you use a standard approach to comparison.  Even a forensic 
accountant will be strained to understand the pricing implications of certain configuration 
scenarios since each vendor has unique licensing terms.  Therefore unless a consistent 
method of evaluation is in place, it is nearly impossible to fairly compare and appreciate 
the differences in vendor solutions. 
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3. There may be certain products that you can do without. Therefore it is important to 
understand the functionality and pricing basis, particularly for advanced functions and 
software. 

 
4. A 3-site deployment is technically possible for high performance storage but at this point 

a true “apples to apples” vendor comparison is very difficult to achieve without intimate 
knowledge of the real limitations of different replication technologies. 

 

Meanwhile mid-range storage may not have the pizzazz of the high-end but the potential financial 
savings can still be very large.  To understand and document your savings, it is necessary to 
outline your basic storage requirements and then see how each vendor’s product requirements 
and pricing changes as you vary the assumptions for: 
 

·  Number of Servers Attached 
·  Performance Requirements 
·  Number of Locations 
·  Recoverability 
·  Disk Growth 

 
Changing these assumptions will reveal each storage vendor’s distinct methods of pricing, 
product features and migration sophistication.  Then you will be in a position to pick and choose 
product features and functions that result in the optimal storage solution.  There is a new level of 
opportunity for storage customers to shape their performance and economic world in a way that 
reflects your unique needs and only pay for what they use. 
 
Storage managers can now commonly show seven figure savings from migration and or 
consolidation.  At the same time, storage is increasingly becoming a key component of the 
business continuity plan.  This white paper explains how to get senior management’s attention 
with the financial savings that are now possible.  What you do once you have their attention is up 
to you.  
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Section One: Simple on the Surface 
 

What we anticipate seldom occurs, what we least expected generally happens. 
Benjamin Disraeli 
 
Introduction 

The popular children’s song “How much is that Doggie in the Window?” is reminiscent of many of 
the issues companies currently face in their storage decisions.  As an adult we realize that the 
cost of the dog in the window is certainly not the main financial issue.  A greater cost concern is 
that every dog requires a collar, a leash, food bowl, etc – and that’s just the initial costs!  The 
ongoing costs obviously include regular servings of food, vet visits, and perhaps even the 
investment in a visible or possibly an invisible fence.  However, there are also costs that are more 
difficult to envision for neophyte dog owners. These could include a large breed possibly 
outgrowing an automobile – or even the growing propensity and expense of hip and knee 
replacements!  In fact, you may even want to budget the monthly cost of tracking your dog via a 
cell phone service in case you inherit a habitual wanderer. 
 
The cost of disk shares many common elements of buying a new puppy without arguably the 
same level of emotional attachment.  Clearly growth is both an issue for a dog and for disk.  It is 
fairly obvious that disk also has ongoing costs such as support and maintenance, management, 
and facilities.  Certainly there are some costs that are well known while others are rarely 
considered or discussed. The hidden costs may include disk adapters, front-end adapters, and 
the performance implications of adding cache, advanced software functions, and the 
geographical limitations of different recoverability options.  Despite the increasing nuances 
associated with purchasing disk, many companies fall into one of three categories of response to 
new storage products: 
 

1. Companies that are simply grateful storage is getting cheaper at the very time that 
demands for storage are spiraling.  Unfortunately, throwing Terabytes at the problem 
does not ensure that the right data is available to the right person at the right time. 

 
2. Companies that track the changing economics of storage and intuitively believe that 

simply moving to any newer technology will reduce their storage costs. 
 

3. Companies that hold firmly to the notion that moving to newer storage technologies is 
simply too expensive and disruptive.  These followers point out that storage is so cheap 
to add on a unit-basis that moving to a new storage architecture cannot possibly make 
sense from an economic point of view. 

 
The most effective way to dispel any of these notions is to be able to accurately depict the cost of 
current storage to a new environment.  However, be prepared; once someone sees the financial 
benefits of a new storage environment, chances are high that they will immediately want to 
compare the costs for a new storage environment from different storage vendors. 
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Comparing the Vendors  

Unfortunately the traditional 12-line spreadsheet approach of comparing one vendor to another 
no longer works.  Instead, a new advanced financial comparison is needed that takes into 
account issues such as: 
 

·  Cost of mainframe support 
·  Configuration decisions (such as disk speed, drive sparing, and the amount of cache 

required) 
·  Advanced software functions etc., 

 
In other words, an enormous amount of information is required to complete a side-by-side 
comparison of two different disk solutions, let alone choose which disk solutions to compare. Not 
only does all of this information and logic need to be collected, but the real trick is that all of it 
must be contained in a format that allows “what-if” analysis to be done rapidly. 
 
Certainly one may have already made business decisions like what arrays to evaluate, how much 
storage is needed, and how much disk, if any, resides on a mainframe.  What a 12-line 
spreadsheet often disregards is the cost difference as the numbers of host servers connected is 
increased, disk growth assumptions are changed, performance requirements increase, and finally 
the cost of software is taken into account.  In other words, the true financial appeal of one 
vendor’s solution compared to another can only be fully appreciated when the initial configuration 
is evaluated and then the following assumptions are changed, namely: 
 

·  Number of Servers Attached 
·  Performance Requirements 
·  Number of Locations and Recovery Strategy 
·  Disk Growth 

 
Varying these assumptions ensures a better purchase decision whether one is: 
 

·  Evaluating mid-range storage 
·  Comparing the cost of two high end disk arrays 
·  Consolidating an existing storage environment 

 
Furthermore, a “what-if?” analysis identifies hidden costs and potential pain points, and tests 
whether each vendor’s solution can scale to meet your needs.  As diagram 1 below shows, one 
can consistently apply the same framework to any storage comparison and thereby move beyond 
browsing each vendor’s shop window. 
 
Table 1:1 The Three Step Approach to Comparison Sho pping 

Step Meaning % of TCO 

Business 

requirement 

Determine the broad outline of your storage.  Can change your TCO by a factor of 10-

100x and can be as simple as “simplify my current storage environment” or “support a 

business intelligence database.” 

88% 

Technical 

requirement 

Results from your business requirement.  Can change your TCO by a factor of 2x-10x 

and can vary from the need for mainframe support to gigabytes of usable capacity 

required.  Properly framing a technical requirement requires close discussion between 

a business unit and the IT department. 

9% 

Decision point Technology decisions that carry out your requirements.  Can change your TCO by 

100%-200% and could include the level of RAID protection desired, or whether you 

intend to take the cost of infrastructure management software into account.  Decision 

points can often be reached after internal discussion within the IT department 

3% 
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In the End…  

The economics of a Pet Store depend heavily on the fact that individual responsibility and to 
some degree guilt, stop pet owners from returning puppies when they begin to consume 
household items or fail to provide the appropriate level of notification to be taken for a walk.  
However, storage generally does not benefit from irrational human attachment.  Storage 
demands rationality and adherence to a disciplined purchase process because it will not love you 
back.  
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Section Two: Mid-Range Storage Moving on Up…  
 
Introduction 

On the surface mid-range storage allows new arrays to be easily added and the apparent cost 
differences from one vendor to the next are fairly small.  As a result, one can make the case that 
there is little to be learned or gained by completing some kind of exhaustive vendor comparison.  
However, before buying into that conclusion, be aware that the cost of storage hardware is 
typically only 15-20% of your total costs.  Increasingly, storage managers will be well rewarded by 
paying close attention to advanced functions and storage software costs. 
 
Another key factor to bear in mind when analyzing storage products is the extensibility of new 
mid-range products.  The new level of functionality and performance in this category means that 
mid-range is increasingly chosen for workloads that previously were only supported by a high-end 
array.  This new role for mid-range storage requires that these products be analyzed against a 
different set of configuration possibilities and the real cost character of any vendor can only be 
judged by changing the assumptions concerning: 
 

·  Number of Servers Attached 
·  Performance Requirements 
·  Number of Locations and Recovery Strategy 
·  Disk Growth 

�
CIOview believes that a mid-range storage example is an excellent starting point to highlight the 
advantages of completing a thorough TCO comparison and the dangers of not asking “what-if?” 
 
Analysis by Example 

The following example highlights just how much the cost of a mid-range storage solution can 
change as basic configuration assumptions are altered.  Table 2.1 lists the initial assumptions 
associated with our example. To keep the analysis easily digestible as few variables as possible 
are changed throughout the following mid-range scenario. 
 
Table 2.1: Mid-Range Disk Comparison Assumptions 

Location of primary storage site United States 

Number of servers connected to disk solution 8 

Number of physical locations encompassed by disk solution 1 

Array configuration is driven by Lowest Cost 

Investment timeframe horizon 3 Years 

Expected annual storage growth rate 0% 

Basis of price comparison List Prices 

Raw GB targeted 2,000 

Raid Level 5 

 
Using this base level of assumptions, CIOview’s TCOnow! for Disk software suggests that the 
IBM cost for disk would be $87,988 and a similar offering from HP would cost approximately 
$98,095.  Since this surface level comparison does not include vendor discounting it may appear 
that both solutions are so close in price any further analysis will not reveal any great difference 
between the two.  However, read on because there are real differences and they become quite 
material as different storage scenarios unfold. 
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Table 2.2 provides the basic product information associated with our example while Table 2.3 
showcases the hardware costs for each vendor. 
 
Table 2.2: IBM and HP Solutions  

Disk Vendor IBM HP 

Array Model DS 4800 EVA 8000 2CXD 

Array Cache 4GB 8GB 

Configured Hard Drives 7x300GB 7x291GB 

Spare Hard Drives 1x300GB 1x291GB 

Total Capacity 2.1TB/.3TB spare 2.04TB/.29TB spare 

Host Adapters 2 (Integrated) 2 (Integrated) 

Array Quantity 1 1 

Hardware Costs/GB $55.96 $60.39 

 
Table 2.3: IBM and HP Storage Hardware Costs  

Storage Components IBM HP 

Storage Array $53,995 $75,600 

Hard Drives $27,993 $17,745 

Expansion Unit $6,000 $4,750 

Total $87,988 $98,095 

 
Table 2.3 shows that the initial cost for IBM is about 12% cheaper than HP for this example.  
However, what if your CIO decided that all IT bonuses were to be based on being under budget 
on a going forward 3-year Total Cost of Ownership (TCO) basis?  How much would you budget 
over the next three years to cover all of the costs associated with this storage purchase?  Would 
you have to add 50%, 100% or even 200% to your storage hardware costs to be confident that 
this would cover your 3-year TCO and ensure you would qualify for your bonus?  The answer 
may surprise you because unless you multiply the storage hardware costs by a factor of more 
than 3 you would not meet your bonus criteria.  The 3-year TCO for this storage solution would be 
$293,529 for IBM and $286,999 for HP.  However, before re-doing your storage budget it is 
important to understand where these numbers come from and which ones, if any, apply to you. 
Table 1.4 provides a complete list of the costs. 
 
Table 2.4 Total Cost of Ownership (TCO) for IBM and  HP Storage 

Disk Vendor IBM HP 

Storage Hardware (storage array, cache, host adapters) $53,995 $75,600 

Disk (hard drives and expansion units)  $37,992 $25,030 

Advanced Functions (array specific software) $18,250 $0 

Software (storage management software) $0 $0 

Services (install and migration) $0 $0 

Facilities (rent and power) $19,936 $20,157 

Personnel (IT staff) $163,348 $163,348 

Downtime (excluded) $0 $0 

Support and Maintenance (for storage, advanced functions, & software) $0 $2,864 

3 Year TCO $293,529 $286,999 
 



��������	
�����������������
���������������������� ��

CIOview White Paper: Disk Storage: How Much is that Doggie in the Window? 
  
© 2006 CIOview® Corp. 

10 

Now, you can still argue that while a 3-year TCO is a much more fiscally responsible method to 
purchase storage, the difference between IBM and HP is still so small that a degree of vendor 
ambivalence may be creeping into your opinion. 
 
However, the benefit of taking a TCO approach to storage selection is that some costs you see 
are optional.  For example, you may elect not to use some of the advanced storage functions.  If 
that is the case, not only will you reduce your storage costs you may even be able to reduce your 
support and maintenance expenditures in the all important three years that your new bonus 
scheme hinges on. 
 
What should be clear at this point is that software and storage management are just as much a 
part of the storage solution as the number of data and spare drives.  Budgeting your costs for the 
future requires you to take these items into account since these costs change significantly as the 
assumptions concerning disk growth, number of host servers, performance requirements, number 
of locations, recoverability and cache size, etc. are altered.  In the case of advanced functions 
and array software you may have little choice because depending on the vendor, you may have 
an incremental charge for items such as: 
 

·  Device Manager GUI and Device Optimizer 
·  LUN Masking 
·  Host Attachment 
·  Different forms of Point in Time Copy 
·  Different forms of Remote Copy 

 
It is important to be aware of these costs and how they are influenced by changes in your storage 
assumptions.  Also, watch out because inevitably someone will want to standardize on array 
software and know how those costs will change once more as new disks host servers, or 
locations are added. Unless you look at your storage costs using a TCO approach there will be 
no effective way to answer these types of questions. 
 
Getting back to our example – we initially elected not to go with any storage software, but if this 
had to be added to our tab then the costs in Table 2.5 show the resultant budgetary increase. 
 
Table 2.5: Array Software for IBM and HP 

Disk Vendor IBM HP 

Performance and Workload Analysis $9,000 $0 

Replication Management $15,000 $18,000 

Storage Resource Management $16,680 $30,000 

SAN Fabric Management $3,000 $0 

Total Software Costs $43,680 $48,000 

New TCO $354,951 $354,799 

  
Certainly including this software adds to support and maintenance costs, although as a 
percentage of the TCO the advanced functions, storage management and even support and 
maintenance together still only represent less than 20% of total costs.  However, keep these cost 
categories in mind as our basic assumptions change! 
 
Storage is the one IT area where predictability is simply not a common commodity.  As a result, 
comparing one vendor’s solution to another should not be a single snapshot.  Instead, the best 
storage solution is the one that can handle a broad selection of growth and configuration 
scenarios and come out ahead in all cases or at least not significantly behind the competition. 
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Changing the Number of Host Servers  

How would changing the number of host servers affect the relative financial appeal of IBM 
compared to HP?  What if you only had one server as opposed to the 8 in our base case? 
Perhaps you intend to grow to sixteen and want to project the cost increase.  Table 2.6 highlights 
how changing the number of host servers connected impacts storage costs for both vendors. 
 
Table 2.6: Total Costs Based on Number of Servers 

Number of Servers IBM HP 

1 $320,448 $306,387 

8* $354,951 $354,799 

16 $362,673 $380,224 

* Base case 
 
In a sixteen-host server configuration the cost difference between HP and IBM grows to more 
than $18K.  Table 2.7 highlights how much each vendor’s costs increase when moving from the 
base case of eight host servers to sixteen. 
 
Table 2.7: Change in IBM and HP Costs moving from 8  to 16 Servers  

Disk Vendor IBM HP 

Storage Hardware $0  $0  

Disk  $0  $0  

Advanced Functions $8,000  $0  

Software $0  $18,000  

Services $0  $0  

Facilities $0  $0  

Personnel $0  $0  

Downtime $0  $0  

Support and Maintenance ($270) $7,425  

3 Year TCO Increase $7,738  $25,441  

TCO $362,673 $380,224 

 
As Table 2.7 shows, if we price out a sixteen-host server configuration with the aim of keeping the 
TCO for both vendors as low as possible, the result is a 2-7% increase in costs. 
 
Changing Disk Performance Needs 

Depending on your business workloads, adding more hosts can cause an increase in disk 
throughput requirements.  For example, many databases are constrained by disk input/output and 
so using faster, high performance disk drives can deliver better results.  We have priced out each 
vendor with an emphasis on low cost disks; how would the relative appeal of each vendor change 
if we required high performance drives? 
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Table 2.8: Change in IBM and HP Costs with High Per formance Drives 

Disk Vendor IBM HP 

Storage Hardware $0  $0  

Disk  $20,493  $20,695  

Advanced Functions $0  $0  

Software $0  $0  

Services $0  $0  

Facilities $860  $860  

Personnel $0  $0  

Downtime $0  $0  

Support and Maintenance $0  $1,814  

3 Year TCO Increase $21,353  $23,369  

TCO $384,027 $403,594 

 
Moving away from low cost to high performance drives has a remarkably similar impact of adding 
about $21K, or 6-7%, to the costs for both vendors’ TCO. 
 
Location, Location, Location  

The twelve line spreadsheet approach to storage also ignores strategic IT initiatives such as 
business continuity and data recovery.  By definition, mid range disk solutions are limited to an 
active and a standby location but even adding in this element to our total cost comparison can 
reveal significant differences between IBM and HP. 
 
Table 2.9: Two Location Deployment 

Disk Vendor IBM HP 

Storage Hardware $107,990  $151,200  

Disk  $116,970  $91,450  

Advanced Functions $109,000  $174,000  

Software $72,800  $96,000  

Services $0  $0  

Facilities $23,457  $23,899  

Personnel $163,348  $163,348  

Downtime $0  $0  

Support and Maintenance $29,120  $120,731  

3 Year TCO Increase $238,659 $417,035 

TCO $622,685   $820,629 

 
In order to have a fair two-location comparison we have doubled our storage requirements so that 
each site has 2 TB of raw disk.  The real difference between HP and IBM with this change is the 
$174K increase in costs for HP’s advanced functions.  This license increase has the unfortunate 
impact of trickling down to increased support and maintenance costs to the tune of $88K. 
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Why is there such a large increase in advanced func tion costs?  Using CIOview’s 
TCOnow! for Disk, we learn that a second location r esults in the IBM solution adding: 
 

·  The Storage Partitions advanced function for 1 new array at a total price per array of 
$10,000, resulting in a charge of $10,000. 

·  The Host OS Kit advanced function for 1 new array at a total price per array of $8,250. 
Pricing is based on $1,250 per array for 5-6 Linux, Windows, and VMWare hosts; $7,000 
per array for 2-3 Sun hosts; therefore our costs are $16,500. 

·  The Enhanced Remote Mirror advanced function for 2 arraya at a cost of $28,000 each. 
 

Adding a second location results in HPs solution ne eding: 
 

·  The Metrocluster with Continuous Access EVA advanced function is available as a 
feature of HP EVA ContinuousAccess and licensed per TB_Increment. Activating this 
function requires you to license 2 arrays at a total price per array of $87,000. Pricing is 
based on 1 x 3 TB increments per array priced at $87,000 each, giving you room to grow 
to 3 TB per array by year 3. 
 

The Price of Growth 

For initial illustration purposes our base example assumed that there would be no annual growth 
in storage.  Obviously this is not a realistic situation for many customers.  The question then 
becomes how do IBM and HP compare when different growth rates need to be taken into 
consideration?  Table 2.10 below shows the impact of different growth scenarios. 
 
Table 2.10: IBM and HP Growth Scenarios 

Annual Storage Growth IBM HP 

0%* $628,263 $807,883 

30% $881,859 $970,190 

50% $1,087,088 $1,309,015 

* Base case 
 
Selecting the example of a 30% increase in storage results in adding more than $150,000 of 
costs to both vendor solutions.  Given that growth can raise costs by 20% or more, storage 
managers need to be aware of where costs are being added.  Once more, knowing this may shed 
some light on whether or not you will need those particular items. 
 
Table 2.11 Growth in Disk Costs 

Disk Costs IBM HP 

0% Annual Growth $58,485 $45,725 

30% Annual Growth $123,564 $96,440 

50% Annual Growth $117,366 $91,610 

   
You might think that adding these costs to your proposed budget would guarantee your bonus in 
years 1 through 3.  However, as Table 2.11 shows, looking at disk growth alone leaves out 35% 
of the increase in HP costs and 50% of the change in IBM’s TCO. 
 
Looking at the traditional array comparison, Table 2.12 reveals that there is no increase in 
storage hardware costs despite a rapid rate of growth.  There is however an increase in disk 
costs, as one would realistically expect. 
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Table 2.12: Change in IBM and HP Costs with a 30% A nnual Disk Growth Rate  

Disk Vendor IBM HP 

Storage Hardware $0  $0  

Disk  $123,564  $96,440  

Advanced Functions $0  $0  

Software $72,800  $0  

Services $0  $0  

Facilities $1,011  $1,011  

Personnel $50,151  $50,151  

Downtime $0  $0  

Support and Maintenance $11,648  $1,960  

3 Year TCO Increase $259,174  $149,562  

TCO $881,859 $970,190 

 

In The End…  

Unlike buying a puppy, storage customers can pick and choose different items as the business 
demands change.  These options offer new levels of flexibility for the storage customer – that is 
the good news.  The bad news is that the 12-line spreadsheet comparing one solution to another 
simply no longer works.  Now customers must remove their dollars per megabyte blinders and 
evaluate new cost items such as Advanced Functions and Software, both of which generally will 
be more influential in shaping financial costs. 
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Section Three: High-Stakes Menu Options 
 
Everything is vague to a degree you do not realize 
till you have tried to make it precise.  
Bertrand Russell  
 
High-end storage arguably offers customers more opportunities than a mid-range solution in 
terms of menu choices.  As a result, the nuances of one vendor’s product to another and the 
possible financial savings are tremendous.  Using the same TCO framework developed for mid-
range storage, it is essential to compare one storage solution to another by testing changes in: 
 

·  Number of Host Servers 
·  Performance Requirements 
·  Location and Recovery Strategy 
·  Disk Growth 

 
High-end storage in particular offers the opportunity to dramatically reduce costs by specifying 
array sub-models or RAID levels.  For example, in a high performance storage environment the 
natural choice maybe to go with RAID 1 or 10, yet what would be the financial implications of 
selecting RAID 5 or RAID 6? 
 
Table 3.1 below highlights the basic assumptions of a RAID 10 storage solution.  Using these 
assumptions, CIOview’s TCOnow! for Disk, estimates that the configuration requirements for both 
vendors would be represented by the results in Table 3.2, while the concomitant costs are 
displayed in Table 3.3. 
 
Table 3.1: High-End Disk Comparison Assumptions 

Location of primary storage site United States 

Number of servers connected to disk solution 19 Open Systems 

1 Mainframe 

Number of physical locations encompassed by disk solution 1 

Array configuration is driven by Lowest Cost 

Investment timeframe horizon 4 Years 

Expected annual storage growth rate 0% 

Basis of price comparison List Prices 

Raw GB targeted 30,000 

Raid Level 10 

 
Table 3.2: IBM and Hitachi Solutions  

Disk Vendor IBM Hitachi 

Array Model DS 8300 HDS USP600 

Array Cache 32 16 

Configured Hard Drives 104x291GB 104x300GB 

Spare Hard Drives 8x291GB 8x300GB 

Total Capacity 30.3TB data / 2.33TB spares 31.2TB data / 2.4TB spares 

Host Adapters 2xFC/FICON (4-port) 2xFC/FICON (8-port) 

Array Quantity 1 1 
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Hardware Costs/GB $26.22 $37.3 

 
Table 3.3: IBM and Hitachi Storage Hardware Costs  

Storage Components IBM Hitachi 

Storage Array $190,000 $163,117 

Hard Drives $425,056 $383,493 

Expansion Unit $111,000 $453,281 

Total $726,056 $999,891 

 
According to Table 3.3 IBM initially appears like a more economical solution strictly from a 
storage cost perspective with a better than 25% cost advantage.  However, as we stated in 
Section One of this White Paper more and more storage professionals are being judged on the 
overall TCO of their proposed storage solutions.  Table 3.4 provides a 4-year TCO for IBM as 
compared to Hitachi. 
 
Table 3.4 TCO of IBM compared to Hitachi for High E nd Solution 

Disk Vendor IBM Hitachi 

Storage Hardware $301,000  $616,398  

Disk  $425,056  $383,493  

Advanced Functions $317,000  $659,797  

Software $480,480  $237,070  

Services $58,500  $0  

Facilities $60,491  $73,333  

Personnel $484,314  $484,314  

Downtime $0  $0  

Support and Maintenance $288,288  $550,292  

4 Year TCO  $2,415,129  $3,004,697  

 
As Table 3.3 shows IBM has taken their 25% storage hardware cost advantage and only lost a 
couple of percentage points in terms of a cost advantage.  
 
However, what if one was willing to trade off the absolute data protection of RAID 1 or 10 for 
RAID 5 or the very new RAID 6 offering from Hitachi?  Since the raw gigabytes are the starting 
point for configuration estimates, there would obviously need to be a downward revision to that 
number for a valid cost comparison.  Table 3.5 provides the comparable storage values for the 
different RAID levels that will be used during this example. 
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Did You Know? 

 
RAID stands for Redundant Array of Inexpensive Disks.  Whether these disks are truly 
inexpensive can be debated, but the benefit of RAID is that it provides a great degree of data 
protection without adding additional layers of software or storage complexity.  In fact, RAID 1 
and RAID 10 can even improve performance relative to non-RAID disks.  RAID protects your 
usable data by taking one half to one eight of your raw storage and converting it into dedicated 
parity drives.  If a drive with usable data fails, the parity drive(s) can rebuild that data.  The rules 
of thumb for comparing usable RAID capacity to configured raw capacity are: 
 

·  RAID 0: Usable RAID GB = Raw GB or 0% overhead 

·  RAID 1: Usable RAID GB = 50% * Raw GB 

·  RAID 3: Usable RAID GB = 75% * Raw GB 

·  RAID 5: Usable RAID GB = 87.5% * Raw GB (8 disk array) or 75% * Raw GB (4 disk array) 

·  RAID 6: Usable RAID GB = 75% * Raw GB (8 disk array) or 50% * Raw GB (4 disk array) 

·  RAID 10: Usable RAID GB = 50% Raw GB 

 
 
Table 3.5 Storage Capacity Adjustments Based on RAI D Level 

RAID Level Raw Required Storage Installed TCO IBM T CO HDS 

1 or 10 30,000 32-33TB* $2,415,129 $3,004,697 

5 17,000 18.66-21.6TB* $1,611,324 $2,402,424 

6 20,000   $2,079,206 

* Data and spares are included 
 
As you can see for Table 3.5 moving to RAID 5 offers almost $1M worth of savings.  Naturally 
finding a 7 figure savings behooves one to know just where it came from.  Table 3.6 lists out the 
savings as they pertain to both solutions. 
 
Table 3.6 RAID 10 to RAID 5 Savings by Cost Categor y 

Disk Vendor IBM Hitachi 

Storage Hardware $10,000  $0  

Disk  $185,024  $121,643  

Advanced Functions $126,500  $162,420  

Software $203,840  $45,040  

Services $0  $0  

Facilities $7,117  $5,053  

Personnel $149,020  $149,020  

Downtime $0  $0  

Support and Maintenance $122,304  $119,097  

TCO Savings $803,805 $602,273  
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As Table 3.6 illustrates hard disk savings are between $121K and $185K depending upon the 
vendor.  In effect, raw storage capacity is reduced more than 40% and therefore a reduction in 
personnel and facilities is also to be expected.  Looking closer, the real difference in cost is 
coming from advanced and software functions and the subsequent impact on support and 
maintenance costs.  These cost categories explain more than 50% of the savings for IBM and 
almost 72% of the cost savings in the case of Hitachi.  In other words, traditional disk savings 
represent 21% of the total for IBM and only 20% of the total for Hitachi. 
 
In terms of advanced functions, it may be tempting to review those items and see what if there 
are any that we can do without!  Table 2.6 breaks out advanced function costs for RAID 5 and 
RAID 10. 
 
Table 3.7 Advanced Function Price Differences Betwe en RAID 5 and RAID 10 

Function IBM RAID 5 IBM RAID 10 Hitachi RAID 5 Hita chi RAID 10 

Device Optimizer $87,500 $145,000 $256,993 $362,362 

PAV $103,000 $172,00 $119,893 $150,813 

Resource Manager $0 (part of Device 

Optimizer) 

$0 (part of Device 

Optimizer) 

$111,492 $146,622 

Total $190,500 $317,000 $497,377 $659,797 

 
In the case of IBM’s RAID solution the advanced fun ction costs are incurred by spending: 
 

·  $87,500 on 2244-OEL device management and device optimization software. This is a 
required function to guarantee array performance and allow you to identify and fix 
performance bottlenecks as well as disk hotspots.  Pricing is based on 1 x 20 TB 
increment per array at $87,500 each.  This cost increases to $145,000 for RAID 10. 

·  $103,000 on 2244-PAV Parallel Access Volumes to improve zSeries performance. 
Activating this function requires you to license 1 array at a total price per array of 
$103,000. Pricing is based on 1 x 20 TB increment per array priced at $103,000 each.  
Move to a RAID 10 environment and this cost increases to $172,000. 

 
In the case of Hitachi’s solution the suggested adv anced function elements include: 
 

·  $265,993 on Hitachi’s device optimizer software for a RAID 5 solution.  Activating this 
function requires 1 array at a total price per array of $265,993. Pricing is based on an 
average cost of $12,091 per terabyte for 22TB per array. Moving to RAID 10 ups this cost 
to $362,362.  

 
·  $119,893 on Hitachi’s COMPAV advanced function which is available as a feature of 

HDS TagmaStore. COMPAV is licensed on a tiered basis.   Activating this function 
requires you to license 1 array at a total price per array of $119,893. Pricing is based on 
a base price per array of $15,112 plus an average cost of $4,763 per terabyte for 22TB 
per array.  This cost increases to $150,813 for RAID 10. 

·  $111,492 on Hitachi’s USP Resource Manager Suite for device management. Activating 
this function requires you to license 1 array at a total price per array of  $111,492. Pricing 
is based on an average cost of $5,068 per terabyte for 22TB per array.  A RAID 10 
solution ups this cost to $146,622. 

 
Low Cost, High Performance 

So far, our example has focused on the lowest cost design for both vendors, which naturally use 
large capacity, 10,000 rpm hard disks.  However, what if we moved to a RAID 5 configuration but 
also upgraded to smaller, 15,000 rpm high performance disks?  Table 2.7 highlights the 
incremental cost for each vendor solution. 
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Table 3.8: Change in IBM and Hitachi Costs with Hig h Performance Drives 

Disk Vendor IBM Hitachi 

Storage Hardware $10,000  $0  

Disk  $187,968  $263,003  

Advanced Functions $0  ($56,841) 

Software $0  ($15,614) 

Services $0  $0  

Facilities $9,138  $22,234  

Personnel $0  $0  

Downtime $0  $0  

Support and Maintenance $0  ($30,195) 

4 Year TCO Increase $207,106  $182,587  

TCO $1,818,430  $2,585,011  

 
The price increase for a high performance solution is remarkably similar for IBM and Hitachi but 
Hitachi offers some incongruous results.  Why should disk costs increase and advanced functions 
and software costs go down in the case of Hitachi?  This seems completely counter-intuitive and 
would at first glance suggest that CIOviews’s TCOnow! for Disk is broken.  However, there is a 
fairly simple reason – high performance drives come in lower capacity increments such as 36GB 
and 73GB.  Therefore, this increased level of capacity granularity makes it possible to get closer 
to the desired raw storage number.  As a result there is less raw disk configured and less disk to 
license for advanced functions and software pricing. 
 
Location, Location, Location  

One of the most often cited advantages of a high-end disk solution is direct data recovery 
between arrays in multiple sites.  While mid range disk solutions by definition are limited to two 
locations, high-end solutions can be configured to support 2, 3, 4, or even more locations 
depending on your recovery plans.  Table 2.8 shows the incremental costs of extending IBM and 
Hitachi to 2 locations. 
 
Table 3.9: Two Location Deployment 

Disk Vendor IBM Hitachi 

Storage Hardware $684,000  $1,439,243  

Disk  $856,000  $1,049,707  

Advanced Functions $381,000  $881,072  

Software $553,280  $458,852  

Services $68,500  $0  

Facilities $125,024  $181,029  

Personnel $372,549  $372,549  

Downtime $0  $0  

Support and Maintenance $331,968  $876,084  

4 Year TCO Increase $1,553,891 $2,673,525 

TCO $3,372,321 $5,258,536 
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In order to have a fair two-location comparison we need to add a redundant site and have 
therefore doubled our raw disk storage to 34 TB.  The corresponding growth in array and disk 
costs is consistent with the new number of storage arrays and raw disk gigabytes required.  
Unfortunately the same cannot be said for the increase in costs for Hitachi’s advanced function 
software.  This cost grows by $440,000 and then flows through into support and maintenance to 
the tune of $132K. 
 
A $2.6 million budget increase, such as the case with Hitachi, commonly results in a prospective 
customer running for cover. However, before making any decision one has to dig into where 
these costs are coming from.  Table 3.10 shows where the real growth in Hitachi costs is 
occurring.  It may be that some of these items are not required to be on your purchase list. 
 
Table 3.10 Hitachi Advanced Function Costs  

Hitachi Advanced Function Software Cost 

Device Optimizer $464,739 

PAV $218,171 

LUN $198,162 

Total Costs $881,072 

 
Growth 

The final economic litmus test for storage is naturally how costs change as growth rates increase.  
Table 3.11 shows how IBM and Hitachi overall costs change as different annual growth in storage 
assumptions are applied to our two location scenario. 
 

Table 3.11: IBM and Hitachi Growth Scenarios 

Annual Storage Growth IBM Hitachi 

0%* $3,372,321 $5,258,536 

30% $7,198,955 $11,249,748 

50% $10,463,800 $18,345,947 

 
As Table 3.11 illustrates, a 30% annual increase in storage results in adding a little more than 
$3.5M to IBM costs and $6M to Hitachi’s.  The question is where are costs being added?  Once 
more, knowing this will shed light on whether or not you need a particular item or even if there is a 
storage design change that can lower the financial costs. 
 
When annual storage growth is 30% over a 4-year period, traditional storage costs only account 
for 30% of the cost increase.  As table 3.12 demonstrates, this occurs because the average cost 
per gigabyte of new disk decreases by one quarter to one half as you continue to add storage. 
 
Table 3.12 Increase in Disk Costs 

Disk Costs IBM Hitachi 

30% Annual Growth $1,615,000 (42% of TCO $1,,871,666 (31% of TCO) 

50% Annual Growth $3,327,000 (47% of TCO) $4,111,926 (31% of TCO) 
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Table 3.13: Change in IBM and Hitachi Costs with a 30% Annual Disk Growth Rate  

Disk Vendor IBM Hitachi 

Storage Hardware $230,000  $2,334,147  

Disk  $1,615,000  $1,871,666  

Advanced Functions $647,000  $198,942  

Software $946,400  $1,201,822  

Services $0  $0  

Facilities $57,885  $74,090  

Personnel $100,302  $100,302  

Downtime $0  $0  

Support and Maintenance $230,048  $210,242  

TCO Increase $3,826,635  $5,991,211  

4 Year TCO $7,198,956 $11,249,707  

 
Table 3.13 shows that Hitachi has an increase in storage hardware costs that is almost ten times 
the rate of increase experienced by the IBM solution.  One should immediately ask why, followed 
closely by what, if anything, can be done to address this?  CIOview’s TCOnow! for Disk shows 
Hitachi high performance hard drives have slightly over half the capacity of IBM’s high 
performance drives.  As a result, in year 4 the Hitachi solution requires one new array to be 
purchased at each location for a total of two new arrays and all the associated directors, 
adapters, and even software. 
 
However, what if we use the more scalable Hitachi USP1100 array instead of the USP600?  
Table 3.14 shows the cost savings, which are not inconsequential. 
 
Table 3.14: Savings from moving from a USP600 to US P1100 

Hitachi UPS600 UPS1100 

Storage Hardware $3,773,390  $2,480,717 

Disk  $2,921,373  $2,929,080 

Advanced Functions $1,080,014  $1,080,014 

Software $1,660,674  $844,587 

Services $0  $0 

Facilities $255,119  $249,119 

Personnel $472,851  $472,851 

Downtime $0  $0 

Support and Maintenance $1,086,326  $1,096,982 

4 Year TCO  $11,249,747  $9,761,239 

 
In fact, as one can see from Table 3.14, using a different array can save almost $1.5M.  There 
may even be greater savings if an in-place upgrade is part of the initial storage design.  Once 
more this illustrates the point that unless a storage design analysis is completed, one runs the 
risk of buying too much or too little storage. 
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In The End…  

High performance storage brings with it a number of unique challenges and opportunities, 
namely: 
 

a. The cost of high-end storage is very sensitive to the smallest of changes in the underlying 
storage configuration.  As a result, storage configuration expertise can substantially lower 
your cost structure. 
 

b. The smallest change in assumptions can set off a cascading price effect that is difficult to 
follow unless you have a standard method to compare storage options.  Even a forensic 
accountant will strain to understand the pricing implications of certain configuration 
scenarios since each vendor has unique licensing terms.  Unless a consistent method of 
evaluation is in place, it is all but impossible to fairly compare and appreciate one 
vendor’s solution compared to another. 
 

c. Not all products and features are necessary and therefore it is important to understand 
the functionality and pricing basis particularly for advanced functions and software. 
 

d. A 3-site deployment is technically possible for high performance storage but at this point 
a true “apples to apples” vendor comparison is very difficult to achieve without intimate 
knowledge of the real limitations of different replication technologies. 

 

The world of high-end storage has product nuances and financial issues that were not present 
even six months ago.  To fully exploit both new product capabilities and create financial savings 
one needs a standard way to compare vendors on a side-by-side TCO basis.  In addition this 
same standard methodology must be extensible to comparing the cost of keeping what you have 
to deploying a new storage offering.   
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Section Four: Reduce your Risks 
 
Bureaucracy defends the status quo long past the 
time when the quo has lost its status. 
Laurence J. Peter  
US educator & writer (1919 - 1988) 
 
Introduction 

Storage by design can last for decades and many organizations continue to use the same disk 
and tape systems they bought more than 20 years ago.  Combine the technological endurance of 
storage with the human penchant for stability and the risk of losing crucial data, and the result is a 
recipe for maintaining the status quo.  Few people welcome a review of what has already been 
purchased and the operating costs going forward compared to a completely new storage solution.  
Naturally, many storage managers find other tasks to occupy their time. 
 
Beware, storage managers are increasingly experiencing a new risk to the status quo – a larger 
corporate analysis in the form of Availability or Business Continuity undertaken at times without 
the direct involvement or knowledge of the storage group. Increasingly, storage is part of a 
Business Continuity business case and there is the danger that such a study could reveal 
tremendous potential storage savings that appear to have been over-looked on an operational 
basis.  Even if the business continuity consultant never knocks on the door, there are a number of 
perhaps more obvious reasons to complete a Total Cost of Ownership (TCO) analysis of your 
current storage environment as compared to a new one, including: 
 

1. The possibility of reducing ongoing costs 
2. The opportunity to rationalize storage software licensing 
3. New options to improve availability 
4. Simplifying storage management across different storage technologies 

 
Certainly these may all be very good reasons to move a storage analysis up your priority list.  
Unfortunately, unless you can define the savings using a consistent framework, there is a real risk 
to embarking on a $1M, $500K, or even $100K storage purchase.  The question is, what dramatic 
cost improvements are you likely to discover?  In addition, how do these compare to your initial 
consolidation costs, and is there a way to reduce that first hurdle?  Once again, varying the 
underlying assumptions behind your storage planning will show what furthers the case for 
consolidation and what directions to avoid.  Storage consolidation requires an adjustment to the 
framework used for mid-range and high-end disk since the benefits of consolidation are more 
susceptible to changing the assumptions concerning: 
 

·  Number of Arrays 
·  Disk Utilization 
·  Location and Recovery Strategy 
·  Disk Growth 

 
Walking through an example should serve to illustrate the common issues, misconceptions and 
opportunities available to consolidating most storage environments. 
 
What, if anything, could one save by moving from an IBM ESS F20 to an IBM DS8100?  After all, 
both arrays use TotalStorage Productivity Center for centralized storage management so there is 
no opportunity for software rationalization.  Even if the new storage environment is more efficient, 
staffing is unlikely to change, and certainly there will not be any great environmental savings. 
 
Table 4.1 details the basic assumptions used in this example, which have been selected since 
they represent a fairly common storage scenario. 



��������	
�����������������
���������������������� ��

CIOview White Paper: Disk Storage: How Much is that Doggie in the Window? 
  
© 2006 CIOview® Corp. 

24 

Table 4.1: Consolidation Disk Comparison Assumption s 

Location of primary storage site United States 

Number of servers connected to disk solution 100 

Number of physical locations encompassed by disk solution 1 

Array configuration is driven by Lowest Cost 

Investment timeframe horizon 3 Years 

Expected annual storage growth rate 0% 

Basis of price comparison List Prices 

Raw GB targeted 45,000 

Raid Level 5 

 
Number of Arrays 
 
Table 4.2 details results of CIOview’s TCOnow! for Disk including the basic storage components 
required for this example and the associated hardware costs.  In what seems to be a surprising 
conclusion, the cost per gigabyte to purchase and support a new DS8100 solution is only 10% 
higher than the cost simply to support an existing IBM ESS solution.  While one could certainly 
check and recheck each line item price, a more important factor here is that you are able to 
consolidate from two  IBM ESS arrays to one IBM DS8100 array.  Reducing the number of arrays 
can deliver clear savings on storage hardware purchases as well as duplicate adapters and 
facilities requirements. 
 
Table 4.2: IBM ESS F20 compared to an IBM DS 8100    

Disk Vendor IBM IBM 

Array Model DS8100 ESS F20 

Array Cache 16 8 

Configured Hard Drives 164x291GB 0 new/624x72.4GB old 

Spare Hard Drives 12x291GB 0 new/32x72.4GB old 

Total Capacity 47.7TB data / 3.49TB spares 45.4TB data / 2.33TB spares 

Host Adapters 2xFC/FICON (4-port) 0 new/2xFICON (2-port) old 

Array Quantity 1 2 

Hardware Costs/GB $22.26 $20.19 

 
Table 4.3 shows the estimated costs for the traditional storage components.  Based on our no-
growth scenario there would not be a requirement for additional ESS F20 storage while the IBM 
DS8100 purchase cost is almost $1M. 
 
Table 4.3: IBM Storage Component Costs  

Storage Components DSS 8100 ESS F20 

Storage Array $53,995 $0 

Hard Drives $643,839 $0 

Expansion Unit $72,000 $0 

Total 3 Year $769,834 $0 
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Table 4.4 shows the remaining cost of your new and existing environments including advanced 
functions, facilities, and support and maintenance.  On a 3-year basis, there seems to be little or 
no financial benefit from a 2:1 array consolidation.  As a result, on the surface this is not a 
saleable storage solution to senior management and perhaps further analysis is really not 
warranted given that the difference in cost is less than $50,000. 
 

Table 4.4: TCO of IBM DS 4800 compared to IBM ESS F 20 

Disk Vendor IBM DS4800 IBM ESS F20 

Storage Hardware $53,995  $0  

Disk  $715,839  $0  

Advanced Functions $43,250  $0  

Software $245,000  $0  

Services $0  $0  

Facilities $36,604  $130,291  

Personnel $0  $0  

Downtime $0  $0  

Support and Maintenance $98,000  $1,109,592  

TCO 3 Years $1,192,688  $1,239,883  

 
Disk Utilization 

 
However, chances are very good that the utilization rate is less than optimal in the case of the two 
ESS F20s.  Consolidating to one array may reduce the amount of point in time copy space 
required, the amount of spare headroom, and even the amount allocated to each server host.  As 
a result, instead of requiring 45 Terabytes of raw storage, we are likely to only need 40 TB.  Using 
this scenario Table 4.5 shows a side-by-side TCO for both storage options using the same cost 
categories as our previous examples.  
 
Table 4.5 Storage Costs Adjusted for new Utilization  Rate 

Disk Vendor 8100 ESS F20 

Storage Hardware $53,995  $0  

Disk  $641,856  $0  

Advanced Functions $43,250  $0  

Software $220,000  $0  

Services $0  $0  

Facilities $34,796  $115,156  

Personnel $0   

Downtime $0   

Support and Maintenance $88,000 $999,528 

3 Year TCO Change $110,791 $240,335 

TCO  $1,081,897 $999,528   

 



��������	
�����������������
���������������������� ��

CIOview White Paper: Disk Storage: How Much is that Doggie in the Window? 
  
© 2006 CIOview® Corp. 

26 

As Table 4.5 shows, taking this approach immediately lops $110K off our 8100 costs and a 
whopping $240K from our F20 tab.  Now the F20 is looking even more attractive - so why analyze 
this situation any further?  Among other issues, this scenario presumes the unlikely assumption 
that our current environment will not have any growth.  This is obviously an unlikely situation for 
most storage managers to experience and as a result how growth affects costs is a key concern. 

�
Growth  

Growth can raise the cost of an existing array by 100%, 200% or even 1,000%!  The two culprits 
for higher costs are scalability limitations and higher disk prices.  Many older arrays can hold only 
a fraction of the capacity of a newer array; the difference is due to both a smaller capacity 
increment per disk as well as fewer disk expansions that can be attached.  In addition, vendors 
do not produce the same volume of drives for arrays that have been withdrawn from marketing 
and this can double or even triple the cost per gigabyte of a hard disk.  Once more for the sake of 
consistency perhaps assuming the same growth rates of our previous examples will shed the 
appropriate amount of light on the cost of growth.  Table 4.6 details our growth assumptions. 
 
Table 4.6: Growth Scenarios for Existing and Consol idating Storage 

Annual Storage Growth DS8100 ESS F20 

0%* $1,081,897 $999,528 

30% $2,536,436 $8,985,444 

50% $3,952,302 $16,866,984 

 
Selecting the example of a 30% annual increase in storage results in a 234% increase in DS8100 
costs while a 50% annualized growth rate translates into a further 155% increase in costs.  In 
contrast, an existing ESS F20 has an increase in costs of 890% to accommodate a 30% growth 
rate and almost doubles again in the case of 50% annual growth.  Once more, although it now 
looks like even a modest growth rate should send one immediately scurrying to consolidate it is 
important to look at where these increased costs are coming from and what, if any, can be 
ameliorated. 
 
Table 4.7: Change in Costs with a 30% Annual Disk G rowth Rate  

Disk Vendor 8100 ESS F20 

Storage Hardware $10,000  $485,200  

Disk  $600,080  $7,737,600  

Advanced Functions $197,000  $0  

Software $0  $0  

Services $0  $0  

Facilities $4,569  $51,340  

Personnel $0  $0  

Downtime $0  $0  

Support and Maintenance $0  $0  

3 Year TCO  Increase $819,749  $8,274,140  

TCO  $2,071,498  $9,404,103  

 
As Table 4.7 highlights, even a 30% annual growth rate in storage has a dramatic impact on the 
cost of staying with ESS F20.  To accommodate this growth rate, one would have to purchase 
184 disk drives in the first year, 240 in the second and 312 in the third.  Each disk drive would 
cost approximately $10,000 and as a result, would exceed $7M in disk drives alone. 
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In The End…  

Storage consolidation at first blush offers relatively few financial benefits largely because vendors 
have done an excellent job of maintaining a standard posture on their software and ensuring a 
high level of re-usability for the costly components of their storage solutions.  In addition, the 
inherent risk as you move crucial data from one array to another also contributes to the 
somewhat sanguine attitude towards storage consolidation.  However, storage managers who do 
not compare the total cost of their current environment to a new disk array are likely to: 
 

1. Run the risk of being circumvented by larger IT initiatives such as business continuity and 
availability 

2. Immediately grasp at the obvious savings from consolidation when storage growth is 
involved and lose the savings associated with a broader rationalization strategy  

 
Certainly a small storage environment with no growth will typically show only marginal financial 
gains from a storage consolidation.  However, even under these conditions if you have multiple 
workloads accessing the same storage devices, changing Business Continuity requirements, or 
pressure to make staff more productive, storage consolidation may look financially attractive 
when you look beyond the surface and examine the economics of storage consolidation in 
greater detail. 
 
In contrast, if you anticipate any reasonable amount of growth in your storage environment then 
even a fairly rudimentary business case will show significant financial benefits.  While these 
savings are commonly large, the natural inclination is to propose the consolidation without any 
additional analysis.  Instead, consolidation presents a tremendous opportunity to take one step 
further and look at the impact of different rationalization strategies.  Once more you will need a 
level of analysis that goes well and beyond the traditional 12-line spreadsheet, but investing in a 
new level of analysis can yield enormous financial savings. 
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About CIOview 
 
Established in 1997, CIOview has spent more than five years gathering data from IT customers, 
IT consultants, and the major hardware and software companies.  The result is an industry 
standard method to measure the business value of IT products.  CIOview’s TCOnow! and 
ROInow! software combines customer data with a sophisticated system configuration engine, 
making it quick and easy for each customer to generate their own business case report.   
 
CIOview has created 55 distinct products all of which use the same desktop player application 
and a product-specific content module.  This provides customers access to a complete portfolio of 
business case analyzers for all of their IT purchase decisions.     

 

Where Can You Go From Here? 

 
Learn more about CIOview and our family of product offerings at http://www.cioview.com. 

 
Any other questions?  Contact CIOview at info@cioview.com  
 
CIOview Corp. • 4 Clock Tower Place • Maynard • MA  01754  USA • P +1.978.823.1600 
 
Disclaimer 
  
The information contained in the white paper scenarios is based on many variables and 
assumptions not stated herein. Results will vary, no results are guaranteed. Full terms and 
conditions can be seen at www.cioview.com/about_us/about_disclaimer.html 
  
Copyrights 
 
CIOview® and ROInow® are registered trademarks of CIOview Corp. 
TCOnow™, Real-Time Business Value™ and Simplifying IT Purchasing™ 
are trademarks of CIOview Corp. 
 
All other trademarks used are the properties of their respective owners. 


