
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Jon Toigo 
Chairman, The Data Management Institute LLC 
CEO, Toigo Partners International LLC 
 

THE HOLY GRAIL OF STORAGE EFFICIENCY 

 Toward a Sustainable Strategy for Improving Efficiency and 

Reducing Cost in Storage Architecture and Operations 

Electronic data storage is fast becoming the most expensive cost 

component in the contemporary IT budget and the most inefficient 

technology resource in IT infrastructure today.  Getting to storage 

efficiency ς from the standpoint of both return on investment and overall 

resource allocation, utilization, performance and protection ς is a holy 

grail. 

This paper surveys the challenges and recommends a strategy that 

planners may wish to consider as they seek to improve efficiency and 

reduce cost in storage architecture and operations. 
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THE HOLY GRAIL OF STORAGE EFFICIENCY 

Toward a Sustainable Strategy for Improving Efficiency and Reducing Cost in Storage 

Architecture and Operations 

DEFINING STORAGE EFFICIENCY  

Storage efficiency means different things depending on who you ask.  Three views are 

relevant to this discussion:  that of the engineer or architect tasked with building 

infrastructure that will deliver a reliable resource set to storage consumers; of the 

administrator or operator, who is tasked to allocate storage services, to manage their 

availability and performance, and to resolve any issues that develop; and, the view of 

the senior business manager, who wishes to glean the greatest return on the 

investments that are being made in storage technology products and services. 

The Engineering View 

To the IT architect or engineer, efficiency comes down to a 

simple calculus ς a ratio of input and output.  Efficient storage 

infrastructure, from the engineering perspective, is one that 

delivers most output using the least input.   

To understand better the engineerΩǎ ǇŜǊǎǇŜŎǘƛǾŜ, the metaphor 

of a consumer purchasing an automobile can be used.  

Confronted with many choices, the engineering-focused auto 

buyer collects performance information about each vehicle.  Engine design, fuel 

efficiency, horsepower, and failure rates of component parts are important. The 

engineering-oriented consumer is also interested in how the status of the vehicle may 

be monitored and managed to help keep the vehicle in service without unplanned 

interruption.  Safety features are also important to the engineer consumer, as the safety 

of the vehicle payload (driver and passengers) is even more important than the vehicle 

itself.  In short, those who apply this type of analytical process to automobile selection 

are seeking to identify the vehicle that will serve technical requirements in the most 

efficient way. 

Similarly, the goal of the storage engineer/architect is to design and refine the storage 

infrastructure model so that it delivers performance and scalability that meets the 

changing needs of applications in a consistent and predictable way ς and in a manner 

that avails itself of ongoing monitoring and metrics-based analysis.  Smart engineers also 

seek to optimize the protection afforded to data stored on infrastructure ς the all-
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important and irreplaceable payload ς and strive to identify components that will 

provide the greatest service life with the least amount of disruptive maintenance.  Given 

this set of criteria, the efficient storage infrastructure choice may include a range of 

storage media, interconnects and topologies, provided that all parts can be managed as 

a coherent whole. 

The Storage Administrator View 

To the storage administrator, the engineering view may seem a 

bit too άgeekyέ to capture the real meaning of efficiency:  

operational efficiency.  Administrators link the idea of 

efficiency to a set of processes, augmented where appropriate 

by automated tools, which enable more work to be performed 

with the least amount of human effort. 

Extending the automobile purchasing metaphor, a consumer 

ǿƛǘƘ ŀƴ ŀŘƳƛƴƛǎǘǊŀǘƻǊΩǎ ōŜƴǘ ƛǎ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ŀǎǇŜŎǘǎ ƻŦ ǾŜƘƛŎƭŜǎ ǘƘŀǘ ƳŀƪŜ ǘƘŜƳ Ŝŀǎȅ ǘƻ 

drive and maintain.  They want a clear presentation of the most important status 

information on the dashboard, simple controls, good fuel efficiency to minimize 

operational expense, and perhaps a good bumper-to-bumper warranty backed by a 

solid network of service techs.   

Applied to storage operations, efficiency is keyed to service delivery.  The reason is 

simple.  Generally, storage administration is a poorly staffed activity.  In fact, these days, 

the job of administering storage often falls on the shoulders of server administrators ς 

often because any cadre of storage specialists that once existed has been downsized.  

¢ƘŜ ŀŘƳƛƴƛǎǘǊŀǘƻǊΩǎ view of storage efficiency goes less to the nuances of infrastructure 

design than to the practical need to accomplish the basic tasks of service delivery and to 

resolve storage problems quickly ς the first time ς whenever they arise.   

Administrators tend to be concerned that storage downtime reflects negatively on their 

job performance in the eyes of senior managementΦ  wŜǇŜŀǘŜŘ άŘƛǎƪ Ŧǳƭƭέ ŜǊǊƻǊǎ ǘƘŀǘ 

interrupt applications, or dismounted file folders that elicit aggravated help desk calls 

from end users, will, they fear, over time cost them their employment.  Worse yet, such 

events will spur management to take seriously the articles they are seeing in Forbes, 

.ŀǊǊƻƴΩǎ, or The Economist suggesting that outsourcing everything to the cloud is the 

one true path to IT cost-reduction and service improvement.   

.ƻǘǘƻƳ ƭƛƴŜΥ  ǎǘƻǊŀƎŜ ŜŦŦƛŎƛŜƴŎȅ ƛǎΣ ƛƴ ǘƘŜ ŀŘƳƛƴƛǎǘǊŀǘƻǊκƻǇŜǊŀǘƻǊΩǎ ǾƛŜǿΣ ŀ goal that is 

obtained through the application of automated tools and processes that enable storage 

services delivery in a predictable and proactive manner. 
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The Business Management View 

A final view of storage efficiency that needs to be considered 

is that of the business manager, who funds investments in 

technology that are intended to deliver measurable value to 

the business in financially-measurable ways.  Storage 

technology is no exception.  

Once again, to use the metaphor of an automobile purchase, 

these consumers are less inclined to consider the technical 

details of engine or transmission design, or even the ergonomics of dashboard design.  

They go right to the sticker price, and perhaps to the evaluation of leasing alternatives, 

resale value, maintenance costs, and other cost of acquisition/cost of ownership 

calculations.  Their view of efficiency is narrowly conceived as making an investment 

that offers the best internal rate of return with the lowest risk and the best cost-of-

ownership value over time.  

Storage efficiency, from this perspective, may be framed in terms of a business value 

triangle.  Borrowing from the diagrammatic convention featured in nearly every issue of 

Harvard Business Review, ŀ άbusiness value triangleέ for technology investments is 

ōƻǳƴŘŜŘ ōȅ ǘƘŜ ǘŜǊƳǎ άŎƻǎǘ-ŎƻƴǘŀƛƴƳŜƴǘΣέ άǊƛǎƪ ǊŜŘǳŎǘƛƻƴέ ŀƴŘ άƛƳǇǊoved 

ǇǊƻŘǳŎǘƛǾƛǘȅΦέ  Storage efficiency comes down to driving CAPEX and OPEX cost to the 

bottom line while reducing risk and promoting top line growth.   
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Viewed through this lens, storage may well represent a horrible investment to business 

management.  While most business managers understand the inevitability of data 

growth, and its associated storage capacity growth requirements ς that hardware 

acquisition costs will grow in response to the growing volume of business data that is 

being captured and stored ς they may find it difficult to see how the investments made 

in storage infrastructure, or in the management and administration of those storage 

resources, are delivering any sort of meaningful return on investment.   

These concerns are reinforced by the reports that managers read in the business trade 

press and the steady stream of commentary that they receive from vendor sales teams.  

Consuming 33 to 70 cents of every dollar of the IT hardware budget, storage looks like a 

big nail in search of a cost-cutting hammer. 

Endeavoring to define storage efficiency creates a situation reminiscent of the old 

Indian story of the blind men and the elephant.  In that tale, each blind man touches a 

different part of the animal ς a trunk, leg, ear, etc. ς and believes it to be a different 

object ς anything but an elephant.  Applied to the concept of storage efficiency, each of 

the three of perspectives on storage efficiency offered by the engineer, the 

administrator and the manager is merely a partial description of the same beast.  

Consolidating these perspectives, a more comprehensive description emerges:  efficient 

storage comprises the smooth operation of well designed and highly manageable 

infrastructure that delivers measurable business value in the most cost-effective manner. 

THE SITUATION TODAY 

¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ƛƴ Ƴƻǎǘ ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ ǎǘƻǊŀƎŜ ƛǎƴΩǘ ŜŦŦƛŎƛŜƴǘ by any measureΦ  LǘΩǎ ŀ ƳŜǎǎ 

and, by most estimates, getting messier.   

This assertion, which has been underscored by multiple industry reports, is likely to 

receive nods of agreement regardless of who you ask in the business.  Industry analysts 

largely agree that, in distributed computing environments, storage is a very poorly 

leveraged resource.  Server virtualization vendors are fond of noting that storage 

allocation efficiency hovers at less than 17% of optimal.   

Part of the issue relates to how storage is purchased.  Companies tend to buy more 

capacity than they need, in form factors that are ill-suited to requirements.  

What they do purchase and deploy, companies tend to use inefficiently.  That is the 

other dimension of the storage efficiency conundrum.  
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In normalizing the findings from storage assessments conducted in more than 10,000 

large, medium and small companies, the Data Management Institute reported last year 

that roughly 40% of the space on every hard disk deployed in a firm is used to host data 

of that is of archival quality ς which is to say, data that could be offloaded to tape or 

some other low cost archival media.   Another 30% of the space is occupied by what 

could be characterized as junk data and orphan data that could be deleted outright, and 

ǎǇŀŎŜ ǘƘŀǘ ƛǎ ōŜƛƴƎ ƘŜƭŘ ōŀŎƪ ōȅ ǾŜƴŘƻǊǎ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ άƘƻǘ ǎǇŀǊŜǎέ ƻǊ άŎŀǇŀŎƛǘȅ 

ǊŜǎŜǊǾŜǎΦέ   

 

Reclaiming the space that a company already owns and returning it to productive use 

would require better data management and highly efficient archive.  But data 

ƳŀƴŀƎŜƳŜƴǘ ƛǎƴΩǘ ŜǾŜƴ ŀƳƻƴƎ ǘƘŜ ǘŀǎƪǎ for which most storage administrators are 

assigned responsibility.  Their roles involve primarily managing storage capacity, storage 

performance, and data protection processes ς the three sets of tasks that many use to 

define the term άǎǘƻǊŀƎŜ ƳŀƴŀƎŜƳŜƴǘέ ǘƻŘŀȅΦ  So, nearly 70% of existing capacity is 

wasted. 

As a result of unmanaged data growth, the demand for increased capacity continues to 

grow at significant rates.  An IT manager for a prominent manufacturing firm recently 

reported that his capacity requirements had doubled year over year in support of the 

ŎƻƳǇŀƴȅΩǎ {!tϰ enterprise resource planning (ERP) applications.  This and other 

parabilistic evidence would appear to support industry analyst claims that firms will 

grow their storage infrastructure capacity by an average 300% over the next three years. 


