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Popular wisdom is often transient or cyclical.  Was the old wisdom wrong or did something signi-
ficantly change?  Consider the former planet Pluto.  It was a planet until 2006, when it was demoted to 
dwarf planet status.  Did Pluto change significantly since it was discovered in 1930?  (No.)  Did we learn 
a lot more about Pluto in the ensuing years?  (Yes.)  In the last 80 years, did many (a majority) of astrono-
mers change the way they think about planets?  (Most definitely.)  Is this the end of this story?  (In no 
way.) 

The same has been true for information technology.  Big is bad; small is good.  Centralization is bad; 
distributed is good.  Outsourcing is bad; cloud services are good.  Part of the problem is that we tend 
to think in absolutes, typically bi-polar ones – good and evil, healthy and unhealthy, share and don’t 
share – I’m sure that you see what I mean.  The reality is that while bi-polar thinking is dramatic (planet 
versus non-planet) and simpler (no shades of gray allowed), it may not be the best way to consider a 
range of possibilities.  And like the poles of planet Earth, which have reversed many times1, one’s 
perspective can flip from one conclusion to its polar opposite in a single lifetime or career.  

The other part of this problem is that some things change.  While the laws of physics (like the 
speed of light) may not have changed (much), practical implications may be evolving constantly and may 
have a significant effect on how we might think and analyze, the conclusions that we might draw, and the 
decisions that we might make.  All of this is true about information technology. 

The reality is that what was presumed to be false might now be presumed to be true, at least 
until something else changes.  Those of us who have been around the computing industry for forty years 
can laugh about the physical connectors that first were used to tie a mainframe to its peripherals.  (One of 
the big concerns was making sure that the weight of the connector and cable did not cause it to separate 
from the computer or cause the whole unit to tip over.)  Twenty years ago, all thinking in the data center 
was limited to the no-more-than 2-meters of connectivity allowed between a server and its wide-cabled 
SCSI drives.  No one could see beyond the physical realities of the present.  However, things did change.  
Conventional wisdom did change.  Architectures changed to maximize the new understandings and the 
revised rules of the road.  Impossible-to-conceive products appeared and became the accepted norm.  
(Who doesn’t want the ever-expanding functionality of an iPhone or specially-designed-for-your-DNA 
medical treatment?)  Could we have conceived of either 10 years ago?  For most of us, certainly not. 

Having been in the computing industry for more than four decades provides some interesting per-
spectives.  Time and time again, we have said and heard, “I could solve this challenge or problem if only I 
could operate faster, design smaller, manufacture more accurately, etc.”  Time and time again, the 
physical barriers that were previously insurmountable have been broken.  Each time, the rules of 
the road (i.e., the guidelines of how to operate, based on conventional wisdom) were challenged and 
replaced with better assumptions about reality and what was possible.  The younger generation of IT 
professionals may presume that the current rules of the road have been true forever, not recognizing that 
they were unimagined a decade or two ago and that they too will be supplanted, probably sooner than 
they expect. 

The time has come to challenge some more of the sacred assumptions that we make about 
storage.  Read on to learn which ones and why. 
                                                 
1 For more on the Earth’s reversing poles, see http://science.nasa.gov/science-news/science-at-nasa/2003/29dec_magneticfield/. 
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Tales of Yesteryear 
Once upon a time, many our ancestors lived 

in small rural, communities from which they did 
not venture very far.  They had neither the spare 
time to do so nor the motivation.  Their lives 
were preoccupied with their day-to-day survival.  
Their plots of land, plantings, and the animals all 
needed tending and there always was too much 
to do.  No matter how many sons a farmer had, 
there was always too much that needed tending.  
How densely to plant the crops, and what vari-
eties and in what proportions, how to manage 
the scarce resources like water, and when to 
rotate the crops to make it all productive – these 
are the questions that continue to this day. 

If I changed a few nouns and verbs, this 
could be a tale about storage administrators and 
their farms of data, with many important deci-
sions to make, too much tending to do, and a lot 
to worry about.  While the changes to the busi-
ness of storing, sorting, preserving, and re-
producing data tend to come more quickly 
than progress did to agrarian practices, we 
still seem to have too little spare time to con-
template what might be and, for many, too 
little motivation to do so, at least until some-
thing comes along, rewrites the rules of daily 
existence, and kicks us reluctantly into the 
future.   

While some may see this as just the new and 
improved replacing the old and stale, it is more 
than the relentless cycle of products enabled by 
shrinking microprocessors and faster fiber op-
tics, although they both are very important.  
Most of us in IT measure ourselves and the pace 
of time by the evolution of technologies.  There 
is nothing wrong with that, but that tends to keep 
us looking for the short-term solution to the 
ever-present problems of last month, today, and 
soon thereafter.  What is needed is an occa-
sional journey to the other side of the looking 
glass, where there is more time to think about 
what really might be going on; sort of a 
journey to examine the accepted precepts of 
our existence, as might be expressed in terms 
of the new established rules of the road. 

Self-Evident Truths 
Among the greatest and most succinct 

thoughts expressed in the English language 
comes from the Declaration of Independence:  
We hold these truths to be self-evident…  Just 
like the founding fathers of the United States 
who had specific truths in mind and listed them, 
we need to consider some self-evident truths and 

put them to the test of time.  While the nature of 
humanity and morality may be more absolute and 
enduring, we know that the IT world has 
changed and, at least, expanded the meaning 
of its self-evident truths. 

For example, we all know2 that data should 
(or must) be near the applications or users that 
need to access it.  The reasons have been self-evi-
dent:  For example, our sense of reality confirms 
this self-evident truth – distance affects access 
time.  Data residing in your laptop almost always 
can be accessed faster than data on an external 
drive or nearby storage device.  If the data is 
residing across the country in a remote office or 
somewhere across the Internet, it almost always 
will take longer to access.  This is self-evident.  
In a self-centered universe, one might demand 
that all important data be local.  Of course, what 
is local to me may not be local to other users, so 
there are other factors involved, including 

1. The value of the data, 
2. The value of the timely retrieval of the 

data, 
3. The importance of the application or user 

of the data, 
4. The cost of storing, managing, 

protecting, and delivering the data, and 
5. The impact of time on all of the above. 

1.  The Value of the Data 
Some data is more valuable than other 

data, at least some of the time.  For example, 
current medical records are more immediately 
valuable to the trauma team in the emergency 
room than they are to medical researchers, who 
operate on many data point retroactively.  While 
each might deem the same data as important, one 
has a greater value.  Similarly, while the stocking 
data of every item in a hardware store may be 
important, those items with a higher monetary 
value (say more than $50, like a power tool) 
clearly have a greater impact on the bottom line 
(than, say, nuts and bolts that cost pennies a-
piece). 

2.  The Value of the Timely Retrieval of the 
Data 

Time is money, but just some of the time.  
While we all are increasingly impatient, time 
significantly affects the value of information.  If 
we get access to the data we need in a meaningful 
timeframe to use it to its full advantage, we are 

                                                 
2 We “know” because (a) it has been taught or told to us, (b) 
we have observed it on one or more occasions to be true, 
and/or (c) it seems intuitively obvious to us. 
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satisfied.  If it comes in after the point of deci-
sion-making, it value has been reduced signi-
ficantly.  Finding out that the patient has a his-
tory of drug allergies is critical before prescri-
bing a new medication.  Finding out when the 
pharmacy is asked to fill the prescription is bet-
ter than not finding out until there is an allergic 
reaction, but this later discovery does not get the 
patient closer to being treated effectively. 

3.  The Importance of the Application or 
User of the Data 

Let’s face it, some applications and users 
are more important than others.  It’s not an 
egalitarian world.  Pharmacies have long put 
calls from doctors’ offices ahead of calls from 
their retail customers.  Why?  Because the doc-
tors’ and nurses’ time is considered more valu-
able. 

4.  The Cost of Storing, Managing, 
Protecting, and Delivering the Data 

Cost analysis is where most of us involved 
with storage infrastructure seem to spend a 
lot of our time.  We fret over cutting unit costs, 
reducing duplicate data, picking the right tier of 
storage, and oh-so-much more.  In recent years, 
the focus has gone from hardware costs to the 
costs associated with administration, software, 
and other operating costs (like energy and floor 
space). 

5.  The Impact of Time on All of the Above 
Time is involved with each of the four fac-

tors just discussed.  It’s more than just about 
retrieval time, although that can be critically im-
portant.  Time influences the value that we asso-
ciate with data and how we use it.  If we are 
paying for use of data by the number of minutes 
that we are interrogating a database, then we can 
see a direct correlation.  If the charge is based on 
time of day or day of week, the direct correlation 
also is obvious. 

Bottom Line on Self-Evident Truths 
We tend to think about what is possible in 

terms of what we know to be true.  When some-
thing comes along that changes the presump-
tions that support the self-evident truths, we 
quietly redefine what is self-evident. 

New Possibilities 
One of the most sacred assumptions in 

storage has been that distance really matters.  
While this sometimes is very true, much or most 
of the time it is not very relevant.  There are two 
reasons for this. 

1. We are more concerned about the costs 
than penalty of data delayed for small 
periods of time, and 

2. We are limited in what we can do 
about it, i.e., we have learned to live 
with it in exchange for a lower total 
cost of storage. 

Let’s dissect this.  First, let’s exclude the 
high-performance requirements, either for trans-
action processing or large databases.3  That still 
leaves the bulk of what is stored in the enterprise 
(but not on laptops, desktops, etc.).  The vast 
majority of this is data in files (documents, 
spreadsheets, drawings, photos, etc.) but some 
block-based data also fits in here, such as ar-
chived email and data repositories. 

There is one “pretty-good” assumption that 
can be made about this data.  For almost all of it, 
the longer it goes without being used the less 
likely it is to be accessed again.  Now, there are 
exceptions to this generalization, especially data 
that is used seasonally, like end of month or quar-
ter reporting that compares to the same period a 
year earlier or when a patient returns to the same 
doctor for a follow-up visit after, say, six months 
or a year.  Many of these exceptions tend to 
predictable, allowing time to stage the data “near-
by”, if that is what is required. 

However, the truth of this generalization has 
a lot to do with economics.  Otherwise, we would 
have kept all of our data on the highest-perfor-
ming arrays and keep the data replicated at mul-
tiple locations.  However, we (those of us in IT) 
are fundamentally cheap, which means that if we 
can save a lot by deploying tiering, outsourcing, 
or other architectural frameworks (without too 
many negatives), we probably will.  In IT, like at 
home for most of us, we don’t want to pay for 
premium levels of service that we don’t really 
need or might not be able to afford.  We also 
have important and evolving requirements – like 
security and privacy – that move us away from 
the least costly, bottom-of-the-barrel solutions. 

So here we sit, torn between delivering high 
qualities of service locally and tossing our data 
over the fence to someone, possibly far away, 
who will do it for less.  Moreover, we now know 
that the more we subdivide our data into tiers of 
service, the greater the cost of managing the 

                                                 
3 This restriction is done more to get you to think about the 
problem without getting bogged down by the details of high-
performance and large scale.  In many ways, this is an 
artificial bounding of the problem, but often it is better to first 
think about the issues and challenges to our assumptions on a 
smaller scale or in a simpler case. 
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whole thing. 
Maybe what we need is a change in think-

ing.  We need to remove, as much as possible, 
consideration of the physical aspects of where 
we store our data.  We need to remove the hu-
man decision-maker from the process of deci-
ding where data is placed.  While storage vir-
tualization did some of this, the storage admini-
strator is still much too intimately involved with 
the physical storage.  S/he just uses “storage vir-
tualization” tools and appliances to reduce the 
administrative burden, but this is only a stopgap 
measure.  For all but the most time-sensitive 
data, we need to give up the good fight for 
hands-on involvement and turn it over to 
policy-driven automated software. 

Just as we are beginning to do with appli-
cations via server virtualization, we need to 
cut the cords of dependency on human-han-
dled local placement of blocks and files on 
physical storage servers.  If the application or 
operating system thinks it needs to know where 
something is actually stored, give them a virtual 
location and be done with it.  We can’t afford to 
manage the petabytes of stored data in files and 
blocks the way that we have been doing.  It may 
sound like a deal with the devil but if you can 
let someone else (an outsourcer) or something 
else (automation) take control of 70 to 90% of 
your less urgent data at a significant savings 
in the total cost of ownership, make the deal. 

How would this new kind of storage virtu-
alization work?  First, it has to be intelligent.  It 
needs to know when something has gone from 
nearly dormant (i.e., rarely used) to presently 
hot (i.e., now in demand), and vice versa.  
Second, it needs to know about the capabilities 
and economics (including energy consumption) 
of the storage resources available to it.  Third, it 
must be able to act transparently as it transitions 
data from one storage tier to another and one 
device to another.  Lastly, it must be policy 
driven; new rules of the road must be written 
and be modifiable.  Thus, this does not have to 
be some static appliance that optimizes to its 
manufacturer’s predetermined priorities and al-
gorithms, although for some this may be all that 
is required. 

In the largest sense, it would be the brains of 
enterprise storage, distributed as needed to pro-
vide protection and performance and always in a 
state of self-adjustment, based on the require-
ments for data and the assets underneath.  It 
would replace much of the intelligence that we 
typically associate with storage arrays.  Over 

time, the underlying storage could be dumbed 
down because the specific (and many variations 
of) local (special-purpose) intelligence would no 
longer be needed.  Provisioning would be simpli-
fied, backup and recovery would be done differ-
ently, replacement of storage would become 
totally transparent, etc.  It would be a different 
world, certainly one with different administrative 
challenges.  Can you see this brave new world?  I 
can, and it’s going to be very exciting. 
But Wait, There is More! 

In our old world model, data – when stored 
as files or blocks or even objects – was truly data 
of the enterprise sort, such as databases, docu-
ments or email.  Storage administrators were res-
ponsible for the placement, care, and mainten-
ance of this valuable enterprise resource.  How-
ever, there is more! 

We now have a new kind of data, let’s call it 
a virtual instance (of an operating system), of 
which there may be hundreds or thousands at any 
moment in time.  While servers are involved, the 
fundamental reality is that these virtual instances 
exist primarily in memory and storage.  This is 
what makes them movable.  The storage aspect is 
what now makes them of interest to storage ad-
ministrators.  You can’t move an in-play applica-
tion (now running as a virtual instance), espe-
cially over a long distance, without being able to 
move, with data integrity and network continuity, 
the whole virtual container around it.  Managing 
storage cleverly makes virtualized application 
mobility really possible. 

If you thought that storage administrators 
were overwhelmed before, then you need to pre-
pare for the screaming that is about to happen as 
wide-scale enterprise application execution over 
geographic distances becomes the most important 
and visible part of the server virtualization qual-
ity-of-service equation.  If you try to deal with 
the equation’s variables that supposedly are af-
fected by the distance of data from where it is 
being used by traditional means (especially in 
real time), be prepared for a turbulent journey.  
To survive, you probably need to rethink some of 
the historical assumptions that you have pre-
sumed to be true. 
The New Bottom Line 

If the last ten years have been about squee-
zing the most our of your storage budget, the next 
ten years likely will be about trying to keep up 
with all of the demands that will be placed on 
storage, especially the ones involving distance.  
The old economic challenges will not go away, 
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nor will the storage administration challenges 
that have kept us up most nights on rollerblades, 
as we zipped from one most-urgent chore (or 
crisis) to the next.  If you haven’t found a way to 
automate the old problems, you won’t have any 
time to figure out how you are going to deal 
with and automate the new demands, especially 
those related to server virtualization and dis-
tance. 

As in most Captain’s Logs, the focus in this 
one has been on understanding the situation, 
what has changed or is changing, and what you 
need to think about, usually from outside of the 
box in which you tend to operate comfortably.  
There is no one solution to be recommended 
here, just a recognition that requirements for 
storage and its management and administra-
tion are escalating rapidly 
and becoming even more cri-
tical to the success of the en-
terprise.  The days of manag-
ing this by spreadsheet and 
true grit are over.  Policy-
driven automation and re-
source balancing are the only 
ways to make it through the 
high seas, strong winds, and 
changing currents. 

You had better get ready! SM
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