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Abstract - Given the dynamic operational environment in which today’s data centers operate, wherein applications and data 
in the production environment is changing consistently and is being replicated to a remote DR facility on a regular basis, it 
becomes even more important to look at all the facets of the IT environment and carefully carve the Data Center migration 
strategy. This document exhibits an end to end approach to successfully migrate large data center environments to meet 
regulatory requirements /realize cost efficiencies /improve availability & recoverability of business IT services. 
 
 
I. INTRODUCTION 
 
A data center relocation can be a complex endeavor 
typified by high risk and low margin for errors. It can 
be one of the most challenging IT projects an 
organization will ever undertake. Realizing that 
logistics and the risk of migrating several hundred 
servers in a big-bang approach would not be feasible 
(typical complexities include property leases, space 
restrictions, power and cooling capacities, application 
interdependencies, construction schedules, equipment 
leases and maintenance agreements, network 
availability, computing capacity, workload, etc.), the 
customer wants advice on what the best approach 
would be to bundling their applications and servers 
into logical move groups that would both minimize 
risk and provide an optimized schedule. 
 
II. KEY TENETS TO BUILD A MIGRATION 
STRATEGY 
 
A proven framework for building a migration strategy 
and plan centers on five key tenets: 
 
 Take a business-centric approach to data 

center relocation 
A data center is a complex entity. Its relocation will 
affect not only own business users and customers, but 
also staff, partners, and vendors. A “business-
friendly” migration requires a strong application 
focus and early participation and buy-in from all the 
stakeholders. Do not underestimate the amount of 
time, effort, and support business users require to 
ensure that the project is a success. 
 
 Have a clear understanding of each 

application’s interdependencies 
Once a clear landscape of the business environment 
and its supporting applications and systems is 
established, one must drill down to understand the 
interdependencies between the applications. In my 
customer example, because many applications had 
external inputs and outputs with information 
necessary to make investment banking decisions, 
developing a sound migration plan required a 

complete picture of application feeds and flows as 
well as the timing of critical data transfers.  
 

 
 

Fig. Application Dependency Mapping 
 

 Verify that applications can meet 
performance targets in the new data center 

Many enterprises today are moving their data centers 
away from the central business districts while their 
business users stay behind. The distance can 
introduce the potential for performance degradation 
and delays in end-to-end transaction response time. 
The next step in planning a data center move is to 
identify and address any issues that will arise when 
the physical distance between end users and servers 
increases. Separating servers can have a potentially 
significant impact on application performance and it 
is important to understand the ramifications before 
moving the data center. 
 
For example, applications currently running locally in 
a LAN environment will now be running remotely 
over WAN, introducing network latency—the time 
delay experienced by transactions moving over miles 
of network. 
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Fig. Applications on a remote WAN 

 
 Bundle the applications appropriately for the 

migration 
When the process of identifying the critical 
application interdependencies and which servers must 
be moved with other servers is complete, applications 
must be grouped into migration bundles to allow for 
an optimal sequencing during migration. These 
bundles depict what applications (and their associated 
server and storage infrastructure) need to move 
together during the migration, and serve as the 
foundation for the migration events to follow. 
A comprehensive framework for bundling the 
applications includes the following migration factors: 
 Business Impact 
 Business Size Constraint 
 Business Events and Considerations 
 Environment (Physical) 
 Insurance and Risk 
 Personnel 
 
 Align the application bundles to the optimal 

migration strategy 
Typical data center relocations require several tiered 
migration strategies to relocate systems from the 
source to the destination data center. Each tier 
articulates how the migration of the system 
(computing platform, configuration files, and non-
application layer components), data (application data, 
databases, and data stores), and services will be 
performed. The decision as to which migration 
strategy is utilized is dependent upon multiple factors, 
such as data criticality, cost, resource availability, 
service-level objectives, and risk tolerance. In my 
customer example, EMC conducted a workshop with 
the project team and the client’s stakeholders to 
develop a consensus for the recommended application 
bundles and optimal migration strategy after 
evaluating: 
 
 The application’s availability requirements and 

its tolerance to any extended downtime 
 Business criticality to ensure that vital 

applications would be dispersed between bundles 
to reduce risk 

 Migration complexity (a measure calculated from 
the number of applications hosted and their 
interdependencies) to appropriately distribute the 
applications 

The team agreed on the following strategy to 
minimize the migration steps, application downtime, 
and end-user impact, while ensuring a successful 
migration. 
 
III. ISSUES IN DATA CENTER MIGRATION 
 
 Hidden Complexity: All of the back-end 

attachments to the primary applications that is 
being moved is often unknown. There are legacy 
applications sitting in current data center that are 
older than the employee working in it. It is never 
too early to start a detailed inventory with the 
business customer to track everything down and 
make sure of having an owner. All the 
information discovered needs to find its way into 
a CMDB type database—not a spreadsheet on 
someone’s laptop. 

 Post-migration Testing: It is important to talk to 
customers about how they are going to test the 
applications before and after the migration. (Why 
before? Like any doctor, one need a baseline on 
patient. It is needed to know how things actually 
work, not how folks think they do.) [2] Enlist 
network staff to time performance end-to-end on 
a specific set of transactions on key applications. 
After documenting those tests, repeat them after 
the migration. Nothing better than facts stifles 
end users whiny. 

 Stretch of Work Hours: Start informing end 
users and support teams that some of them will 
be putting in overtime to do the QA needed to 
support the migration. The migration scheduling 
alone will require months of planning. It is never 
too early to start, but expect overruns in 
overtime. 

 Fragile Application Delivery Optimization 
(ADO): If load balancers or optimizers (two 
different ADO technologies) are used, people 
have to peel back the layers of their 
configurations and understand how you are going 
to manage the migrations. This may require some 
additional investment for duplicate hardware that 
weren’t expected. Look for changes that can be 
made in the current configurations to build 
greater modularity. For this, a plan for the 
migration need to be worked out. 

 Unexpected Blockers: What’s buried isn’t 
usually treasure. Somewhere in all those 
applications and back-end databases one will 
find some hardwired IP address or domain 
names. Not only should one must start ferreting 
them out at once, but one can also use this 
opportunity to position for IPv6 readiness. That 
means company should have an IPv6 strategy 
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worked out and use it as a reference during the 
application and network component review. 

 
IV. FIVE PITFALLS AND HOW TO AVOID 
THEM 
 
1. Poor Planning: Underestimating the complexity 
of data center moves—the time it may take, the skills 
that may be required to do the job, the hardware 
needed for it—is more the rule than the exception 
when it comes to relocation and consolidation. 
Solution: To account for all interdependencies, the 
knowledge must be collected from the people 
managing the applications—certainly a time-
consuming task. Indeed, moving a data center in the 
right way places a huge burden on IT departments 
that already are fully utilized and often over-booked. 
2. Underestimating Power Requirements: IT 
professionals frequently underestimate power 
requirements, and power costs, particularly if 
facilities management pays the bills—as is typically 
the case. Solution: It is important to make sure 
facilities and IT talk about their respective issues so 
that they gain an appreciation for their differing 
perspectives and areas of expertise. This is the only 
way to prevent their issues from turning into 
problems, and their problems from turning into data 
center relocation and consolidation disasters. 
3. Failure to Establish Pre-Move Baselines: It's an 
old saw that you can't improve what you can't 
measure. A corollary is that you can't compare one 
thing to another if you don't know what the first thing 
was. Solution: Know the current data center TCO 
and have the numbers in hand before moving into 
new facility or risk opening yourself up to ceaseless 
finger-pointing and complaining. 
4. Upgrading Systems During the Move:Although , 
virtualization is a significant project in itself, that 
attempts to implement server virtualization during a 
move. This means trying to do two very difficult 
tasks at the same time—a sure recipe for disaster. [3] 
Solution: Try to reduce changes during the move 
planning and execution periods: don't switch vendors, 
and certainly don't go for virtualization. The 
exception to this rule is that it often pays to re-IP and 
purchase new networking gear before the move 
happens. This saves the effort of reinstalling new gear 
in the new site during the move. 
5. There's No Alternative for Experience: 
Unfortunately, IT knowledge alone does not translate 
into an understanding of how to move a data center, 
nor does a knowledge of facilities (and operations) 
solely translate into an understanding of the singular 
requirements of today's data centers, not to mention 
tomorrow's. Solution: Experience counts. If your 
organization has someone with the requisite 
experience, get him or her on the moving team. If it 
doesn't, find someone who does. 
 

V. DATA CENTER MIGRATION 
CHALLENGES 
 
As data centers are the mission-critical service 
delivery platforms for businesses, migrating a data 
center and all its IT assets is a quite complex, large 
scale change management effort that imposes 
significant investment and risk. Successful data 
center migration should address architecture, 
operational and business challenges within each layer 
and across the entire IT stack. These challenges 
include realizing virtualization opportunities, 
preventing security breaches, migrating legacy and 
packaged application, preserving mission-critical data 
during migration, maintaining business continuity, 
and realizing green opportunities around power and 
cooling. Other important challenges are: 
 Standardized Stack Framework: The 

standardized Data Center Stack segments 
operations into seven layers to help align 
facilities and IT. Version 2.1 has already been 
released, and DCP intends to continue to work 
with other industry groups like The Green Grid 
to advance the stack further. 

 Hybrid DC Designs: The hybrid approach 
applies to modular designs, but also the tier 
system and the redundancy of mechanical and 
electrical systems. [1] A growing number of data 
centers are saving money by segmenting 
facilities into zones with different levels of 
redundancy appropriate to defined workloads. 
“Modularity, multi-tier, application resiliency, 
standardization and supply chain are driving 
different discussions,” notes DCP. “Traditional 
approach to designing and building data centers 
may be missing business opportunities.” 

 “Containers” vs. Brick & Mortar: As more 
companies adopt modular approaches, Data 
Center Pulse notes that “one size does not fit all, 
but it is fitting quite a bit more.” For many 
companies, the best strategy is likely to be a 
hybrid approach that combines modular designs 
with traditional data center space for different 
workloads. 

 Free Cooling “Everywhere”:100% free cooling 
is possible in places like Phoenix, where the 
temperature can exceed 100 degrees in the 
summer. Data Center Pulse says that as data 
center designers challenge assumptions, new 
designs and products will support free cooling 
everywhere. 

 Liquid Cooled IT Equipment Options: For 
many IT operations, the goal is to increase the 
amount of work done per watt. That is leading to 
higher power densities, which is testing the limits 
of air cooling. As more data centers come to 
resemble high performance computing (HPC) 
installations, Data Center Pulse says direct liquid 
cooling will become a more attractive option. 
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 Renewable Power Options: The lack of cost-
effective renewable power is a growing problem 
for data centers, which use enormous volumes of 
electricity. DCP sees potential for progress in 
approaches that have successfully worked in 
Europe, where renewable power is more readily 
available than in the U.S. These include focusing 
business development opportunities at the state 
level, and encouraging alignment between end 
users, utilities, government and developers. 

 Converged Infrastructure Intelligence: Data 
center operators now need to treat their 
infrastructure as a single system, and need to be 
able to measure and control many elements of 
their facilities. That means converging the 
infrastructure instrumentation and control 
systems, and connecting them to IT systems. 
Data center infrastructure management (DCIM) 
is part of this trend, but it will also be important 
to standardize connections and protocols to 
connect components, according to Data Center 
Pulse. 

 
Fig. Challenges in Data Center Migration 

 
 Simple, top-level efficiency metric: Data Center 

Pulse has proposed a new metric, Service 
Efficiency, which was reviewed by 50 DCP 
members during the Summit. The proposal is a 
framework intended to show the actual MPG 
(miles per gallon) for work done in a data center. 

 Move from Availability to Resiliency: With 
many web applications now spread across 
multiple facilities or regions, the probability of 
failure in full systems has become more 
important than specific site uptime, according to 
DCP. That means a shift towards focusing on 
application resiliency, against the performance of 
specific buildings. Aligning applications to 
availability requirements lowers costs, although 
it increases the uptime of a service. 

 Facilities and IT Alignment: One of the oldest 
problems in the data center sector is the 
disconnect between facilities and IT, which 
effectively separates workloads from cost. This 
issue is focused on end users rather than vendors, 
who have traditionally been the intended 
audience for the Top 10 Large organizations like 
Facebook, Microsoft, Yahoo, eBay, and Google 
have eliminated many of the barriers between IT 
and facilities, a trend that needs to penetrate the 
rest of the industry, Data Center Pulse says. 

 
CONCLUSION 
 
Data center migration projects are complex and there 
is a lot at stake. As it may take months to complete a 
migration to a new data center, there will be a period 
of time in which some systems will operate from their 
original locations while others will be operating from 
the new location. Understanding the complex 
interdependencies between the systems, applications, 
and networks is a vital first step in planning a best-
practices execution of the migration project. 
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