RESTRICTION ON DISCLOSURE AND USE OF DATA

This document includes data that shall not be disclosed outside the Government and shall not be
duplicated, used, or disclosed – in whole or in part – for any purpose other than evaluation
purposes. The data provided herein is for planning purposes only and does not represent a
contractual commitment. No warranty, express or implied, including, but not limited to, the
warranties of merchantability and fitness for a particular purpose are created by the submission
of this data.
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1. Introduction
As the heart of an organization’s operations, data centers must be prepared for meeting future
demands, which often includes taking on additional capacity due to consolidation. Preparing a
data center for consolidation may take the form of an upgrade to an existing IT facility or
designing and building a new one. In either event, careful preparation, coupled with precise
execution, are key to achieving objectives.
These key considerations include site selection, security, power and cooling, processes, and
standards. Within each of these major areas, experienced subject matter experts need to be
engaged to ensure that overall schedules are met with minimum risk and cost. The following
table summarizes the preparation areas, problems, goals, and IBM’s approach involved in
preparing the receiving site for data center consolidation.
Preparation
Area
Site Selection

Problems






Hazard control
Utilities capacity
Network bandwidth
Construction
Maintenance costs

Goals





Physical and
Personnel
Security





Intrusions
Theft
Lack of recordkeeping






Power and
Cooling,
Infrastructure





Systems/
Management
Processes and
Standards





Excessive downtime 
Inability to recover

operations and data
Excess energy cost


Inconsistent and
error-prone
operations
Services

Minimize/avoid hazards
Ensure utilities capacity and
low cost
Ensure network bandwidth
capacity with multiple
sources
Minimize construction and
maintenance costs
Meet DOJ standards
Provide video monitoring
and recording
Provide access and
perimeter controls
Meet minimum personnel
clearances
Ensure 99%+ uptime
Provide backup and
recovery (on- and off-site)
Provide reduced energy
usage (Power Utilization
Efficiency 1.6 range)

Provide fully-documented,
complete, and comprehensive
systems and management
processes
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IBM Approach
Overall project planning
and coordinating
services

Overall project planning
and coordinating
services



Uptime Institute
Level 3+ standards
 IBM Intelligent
Building
Management tool
 IBM Tivoli Storage
Management
IBM Tivoli Unified
Process ITUP (ITIL+)
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2. Description of Problem and Goals
The Federal Government’s problems and goals with respect to preparation of a receiving site for
consolidation are no different from IBM’s experiences within its own worldwide infrastructure
nor with its thousands of customers worldwide.
First, site selection is concerned with maintaining security, avoiding or minimizing hazards,
ensuring power and network bandwidth capacities and minimizing cost. Problems with any of
these areas after consolidation are intolerable.
Second, physical and personnel security is concerned with unwanted intrusions, theft and
concomitant record-keeping. Government standards, such as FISMA, must be well-understood
and adhered to.
Third, power, cooling and infrastructure are concerned with the crucial issues of downtime,
recovery from outages and cost. Minimizing power while ensuring adequate cooling for critical
equipment and building a never-go-down infrastructure to meet government needs are the key goals.
Fourth, systems and management processes seek avoidance of day-to-day problems in all
aspects of migrating to and running a newly-consolidated data center.
3. Description of Approach, Rationale, Results, and Timeline
IBM’s approach to achieving site selection and security goals is logical and straightforward: a
skilled team of consultants will engage with Government technical and site facilities’ teams to
support complete analysis and develop a comprehensive plan. Depending on the site size, a three
to six month engagement may be required.
IBM’s approach to ensure efficient power and quality cooling is to design the data centers using
our new Intelligent Building Management tool for energy efficiency leading to LEED
certification. IBM Intelligent Building Management integrates with building management
systems and equipment to capture data that can be used for improved energy analytics and
performance, facilities management, and reduced operating costs. We use our Uptime Level III
enhanced specification to drive resiliency to meet stringent Government requirements as required.
The Uptime Institute’s Level III specification is the accepted benchmark for reliable operations.
We use appropriate Tivoli Storage Management (TSM) products for information backup and
recovery, both on-site and off-site. TSM products are also used worldwide with hundreds of IBM
customers to provide backup and recovery of critical information. Our timeline to completion
will vary depending on the size and complexity of each deployment.
Regarding systems and management processes, our approach is to apply our IBM Tivoli Unified
Process (ITUP), an enhanced version of ITIL, which is vetted worldwide with hundreds of
customers. ITIL is the accepted worldwide standard for IT systems and management processes.
Again, the timeline to completion will vary depending on the size and complexity of each
deployment.
For examples of large, green, reliable data centers inside IBM, refer to our Boulder, Colorado
Data Center, and Poughkeepsie, NY stories.
The following case study is one of hundreds of private and public customer data center
transformation engagements worldwide, which have resulted in quality, on-time results.
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Case Study
The customer
One of the fastest-growing counties in Georgia, Columbia County (www.columbiacountyga.gov)
is in the second-largest metropolitan area in the state. To accommodate its growing population,
Columbia County wanted to offer its citizens more self-service conveniences for paying bills,
registering business licenses, and conducting other activities. By offering more services via the
web, citizens could perform tasks online whenever and wherever they wanted, while reducing
costs for the county.
The problem
A greater collection of web services demanded a greater IT infrastructure, but Columbia
County’s existing data center was inadequate: its equipment was aging and lacked redundancy,
creating reliability issues. The county’s existing systems outgrew their 600-square-foot server
room. The data center had been relying on an outdated uninterruptible power supply and highly
inefficient humidifier and computer room air-conditioning systems that wasted energy and were
unable to properly support the current infrastructure.
Columbia County needed a more powerful, scalable and flexible infrastructure but needed to
heed government budgets and conservatively spend taxpayer dollars. Above all, Columbia
County wanted to eliminate unexpected downtime, minimize power consumption, and increase
capacity to accommodate future growth.
The solution
The idea for the renovation began in 2007, when Columbia County visited the IBM Raleigh
customer briefing center and learned of the scalable modular data center. It contracted IBM to
perform a high-level assessment of its facility. As part of a site and facilities services contract,
the IBM team evaluated the IT environment, compiled its findings, and drafted a statement of
requirements that outlined a proposed IT data center—designed to accommodate the next five to
seven years of growth and improve availability to help the client meet business objectives. “IBM
has the experience to bring the flexibility of the modular design to life and to support our growth
with a redundant solution,” said CIO Lewis Foster.
The IBM team initiated a three-phase, nominal disruption migration to update the IT
infrastructure and provided project management for the design and build teams and with minimal
disruption. Foster said, “With IBM as the project manager, the team outlined expectations, kept
us informed of the progress and acted as a partner. With all the individual projects and
subcontractors to manage, we couldn’t have done it without IBM.”
To provide a predictable cooling environment in the new data center, the data center layout was
based on hot and cold aisle configurations. IBM Scalable Modular Data Center (SMDC) in-row
cooling units focused air directly on network hardware instead of controlling the ambient
temperature. This method shortened the air path, thereby requiring less fan power. Also, warm
exhaust air was drawn from the hot aisle, cooled and distributed into the cold aisle to help ensure
that the equipment inlet temperature is adequate for operation and to prevent hot air from
circulating through sensitive IT equipment. Redundant in-row cooling units allowed for routine
maintenance and reduced potential data center outages.
Additionally, IBM deployed a pair of SMDC uninterruptible power supply systems, which provide
N+1 redundancy. These larger-capacity units allowed for routine maintenance with nominal
downtime and reduced potential outages. To support these uninterruptible power supply units and
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cooling systems, IBM also implemented a highly efficient generator, which increases availability
by monitoring its own status, run times, and fluid levels. In addition, IBM installed security and
environmental monitoring equipment to manage and monitor alarm systems. The equipment
tracked temperature, humidity, water levels, uninterruptible power supply battery capacity, and
generator status and fuel levels. The system also recorded people entering the data center.
Implementing the new scalable modular data center provided the county with the perfect
opportunity to update its IT infrastructure, and included new servers that use multi-core chips
and high-efficiency power supplies of the new servers, which reduce power consumption. Power
management software helped Columbia County increase reliability and uptime by reducing the
stress on the data center power and cooling systems.
Columbia County also virtualized 35 servers onto just three physical servers. In addition to
reducing power consumption and maintenance costs, virtualization minimizes service disruptions
from planned hardware downtime by shifting virtual servers among physical machines with no
disruption. The IBM solution also allowed the county to provision new servers to support
application growth in less time.
The value
Columbia County benefitted greatly from the advantages of the scalable modular data center
solution. It is highly available, and thanks to its built-in redundancy, the solution helps eliminate
power and cooling outages and reduce voice and data network outages. In addition, the
redundant design of the power and cooling systems helped improve overall system availability,
minimizing planned and unplanned outages. Larger and scalable, the SMDC solution enabled the
county to nearly double the size of its IT operations and to quadruple its floor space. Its
infrastructure grew from six to eight data and communication racks, from one to two
uninterruptible power supply units and from one to four cooling systems. In addition, the
Columbia County increased its power capacity by more than 500% and its cooling capacity by
more than 300%, enabling the quick addition of IT equipment and associated power, cooling,
and racks, with minimum disruption to operations.
By reducing the number of servers in the data center by more than 90% through virtualization,
Columbia County reduced energy and operational costs. The client estimates that it is saving
approximately US$30,000 annually on server hardware maintenance alone. Moreover, with
fewer machines to power because of the virtualized environment, the county is reducing its
carbon emissions and moving toward more sustainable operation. Further, the more efficient
power and cooling systems use fewer resources, further cutting emissions, while offering
sufficient capacity to accommodate the county’s existing and future IT requirements.
By working with IBM, the county was able to quickly update its infrastructure. IBM managed
the project and coordinated contractors to keep the data center operational, with minimum
scheduled downtime. Columbia County appreciated IBM’s leadership and commitment to
delivering a high-quality solution. “IBM did a great job managing the entire project. They were
always there for us, and we truly felt like they wanted us to succeed,” says Foster.
And, since the launch, the data center’s power and cooling systems have had no unexpected
outages. “We have nothing but praise for IBM. The solution exceeded all our expectations,” says
Lewis.
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Conclusion
Given our worldwide private sector customer, public sector customer and in-house experience in
data center consolidation, we have evolved a comprehensive methodology, toolset and cadre of
subject-matter experts (SMEs) to assist preparation for all phases of consolidation activities at
the required scale. Moreover, from these experiences, we can provide practical advice and
procedures to equal and, in many cases, exceed the benefits of industry standard practices.
4. POC and Vendor information
Renee M. Herr
Client Services Leader (CSL)
IBM Corporation
4111 Northside Pkwy, NW
Atlanta GA 30327
rmherr@us.ibm.com
720-395-6621
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