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compliance are important drivers for better information management and improved 
long-term retention solutions.  

This is where ILM is focused today. It is thrust at addressing the infrastructure of 
reference information through better data management approaches, better protection, 
retention, archive, HSM, and regulatory compliance. Is this approach of automating 
information or records management infrastructure from a storage viewpoint applicable 
to the rest of a company’s data that is dynamic and active? Is the future of ILM really 
about automating data movement and placement to reduce cost? I suggest that all of 
these are components of an early phase of evolution and not the end point. And, the 
paradox is that unless this approach is adjusted, the current methods will end up only 
adding complexity to an already complex operating environment.  

Where is the target? Where should we really go with ILM? This is the core question. 
We decided in the DMF that there is a bigger problem to address and an industry-wide 
need to create a vision that will unify the current efforts around ILM into a cohesive 
approach. This vision is “to strategically solve the complexity problem with 
management.”  Yes, that’s right, with management. Let me illustrate the unifying 
power of this concept.  

After many years of researching, hosting conferences, and writing on the future of the 
datacenter, I’ve come to a very important conclusion. The computer science of 
management, as currently practiced, doesn’t scale to the requirements of today’s 
globally interconnected B-B Internetworking Datacenters or to the Utility-class 
Datacenters of the near future. The problem, simply put, is “complexity”. In 1995, we 
were shocked at the management complexity of managing and operating 1000’s of 
independent disk spindles in the datacenter – and we responded by changing the 
architecture, consolidating discrete storage elements into shared and virtualized 
modular arrays built on networks called SANs – network storage. In 1999, the 
datacenter management overload focused on the chore of operating thousands of 
servers, and we began the transition to blade-server architectures, transforming servers 
into consolidated and dynamically provisioned compute nodes, offloading I/O and 
storage into server-fabrics. Then in 2003, IT hit a new wall. I call it ‘operations 
complexity’. How do you operate hundreds-of-thousands of discrete yet 
interconnected and interacting elements in the network? The expression of this 
complexity factor is simple math and is exponential in its magnitude. 

Datacenter Complexity Factor 
#  of  Servers * # of Clients *  # of Applications *  #  of Network Elements 

*  # Storage Elements *  #  of Connections *  # of Vendors 
Others have seen this same trend. The first studies date back to a January 2003 survey 
published by CIO Insight that stated “42% of IT executives polled (sample size 500) 
reported that their companies spend 29% of their IT budget maintaining and managing 
excess complexity.” We used to think management was the big problem in the 
datacenter because we didn’t have enough administrators.  In 1999, the metric in the 
IT industry was that we were 600,000 IT administrators short. We were appalled that 
the schools would never graduate enough trained people, so the industry responded 
with a business strategy to produce more and better management automation and 
tools. Then came the economic crunch in 2000, which changed IT’s operating model.  
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In the 2000-2002 timeframe over 500,000 IT administrators in the U.S. were laid off, 
never to be replaced.  Now the gap is irrecoverable, as the business nature of IT has 
changed forever. Datacenter management (meaning servers, storage, network, and 
I/O), as practiced today, approaches this management problem with a proliferation of 
tools, each as discrete element managers, and each trying to out-automate the other 
based on the same principals of element management. It’s common to find more than 
20 different management tools employed at a centralized network operations center.  
Here is the fundamental problem. The approach is wrong again. More tools are not the 
solution. Nor is a single tool that tries to unify all these discrete management functions 
the solution. Just like we solved the storage and server complexity problems by 
changing the architecture of storage and servers, we have to do the same for 
management. But, this time, the solution is counter-intuitive because it is a complexity 
problem. It’s time to introduce a fundamental principal for solving complexity. 

Complexity Principal 
If you want to solve a complexity problem, stop doing it! 

This is an important principal I created to teach how to solve these types of problems. 
It is a concept drawn from complexity theory that has a strong and successful 
experiential base. Just reach into the defense or aerospace industries where they have 
truly complex systems and observe the solutions. Let me illustrate it though with 
another example from the storage industry.   

We have an arcane, but important, practice for protecting data called “Backup”. 
Backup dates from the early 60’s where the art of making a redundant digital copy 
began. Today, it is practiced primarily as a discrete utility based on ‘backup software’ 
making copies of data to tape, a reliable, low cost removable media. Tape backup is a 
pervasive institution. In fact, more data resides on tape than on disk. In large 
datacenters, IT has employed many systems, including large-scale tape automation to 
reduce the operating costs for maintaining backup processes.  That means we also 
have a priest-craft of backup practitioners skilled in the art and part of the problem. 
Yes, backup as practiced today is complex, it’s hard, it’s unreliable, it’s expensive to 
operate, and as the backup window closes it becomes more and more of a problem.  
With a “first time backup success rate in the 70% to 80%” area1, backup is the source 
of hundreds of errors daily in large datacenters. Data protection is constantly 
compromised. IT would never accept this poor of an operating environment for 
primary storage. So, why have they accepted it with tape?  Now, let’s apply the 
‘complexity principal’. We agree all backup processes are complex, especially in large 
organizations.  So, how do you solve backup? Better automation? Throw more money 
at it?  If those were true solutions, then why does the problem persist?  Thus, we have 
the first corollary to the Complexity Principal: 

Complexity Corollary 
You’ll never solve a complexity problem by automating a bad process. 

                                                 
1 Source: Strategic Research Corp, 2003 

"It's easy to have a 
complicated idea. 

It's very, very hard 
to have a simple 

idea." - Carver Mead 
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that can be implemented that will prepare your storage infrastructure for eventual 
process automation driven by an ILM-based management service.  

Where do the DMF’s ILM efforts go from here?  As I stated in the beginning, this is a 
powerful vision. At last, the industry can begin talking about ILM in the context of 
this vision and how it creates a unifying approach, transforming datacenter 
infrastructure and storage management. In parallel, the ILM Initiative of SNIA’s Data 
Management Forum along with the SNIA’s Technical Council are preparing 
additional educational guides, definitions, and a reference model to describe ILM and 
how today’s best practices for protection, retention, archive, and regulatory 
compliance fit into the ILM model. The ILM Initiative has a lot of work to do to 
polish this vision and all the associated deliverables. If you are working in this field or 
if you are responsible for your company’s management or information infrastructure, 
they need your participation, insights, and experience. Get active and join in the team 
at www.snia.org/dmf. 

By: Michael Peterson 
 President, Strategic Research Corp 

 Program Director, SNIA Data Management Forum 
With thanks for technical assistance from Edgar St. Pierre and Ken Wood,  

Chairs of the ILM Initiative’s Technical Liaison Group 
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