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EXECUTIVE SUMMARY

The Secretary of Defense Corporate Fellows program was established by the Secretary of Defense to expose future service leaders to organizational and operational change by examining business practices in industry.  IBM is no stranger to change and experienced a remarkable transformation whereby the company returned to a position of preeminence among IT companies after nearly facing extinction because of its initial unwillingness to change.  The change came in the form of knowledge management and recognizing that the company’s survival depended upon harnessing the knowledge its employees and getting relevant, innovative ideas to market.  
Though one year provides a very narrow slice into the operations of a global company, the period was long enough to capture the essence and remarkable agility of a large company.  Primarily positioned in the defense industry business, many of the operational characteristics of IBM mirrored Department of Defense structure and practice for obvious reasons.  The interesting observations came at the merger of a free market commercial business and the restrictions often associated with the US Government.  
As the DoD begins to adopt industry practices, it becomes evident that there are inefficiencies built into the DoD that industry does not endure well.  Because the object of the DoD is often effectiveness at the expense of efficiency, business models collide and do not make an easy overlay onto DoD practices. Knowledge Management is no exception.

The ability to share and reuse knowledge assumes that the vehicles and environment is in place whereby sharing and reused can be accomplished.  The idea that information is flowing between services and agencies at a lower level while the same services and agencies are competing for a slice of the defense budget gives concern to a certain level of leadership.  This concern is manifested in figurative and literal walls which industry says must be breached to survive in the commercial space.  The difficulty is finding a balance in the application of Knowledge Management that will ensure effectiveness while gaining some efficiencies and simultaneously maintaining the characteristics of the services and agencies that perform their roles so very well. 
IBM, though certainly a front runner in industry, does not hold the answers to knowledge management but for a company with over 350,000 employees spread globally and stationed in most countries throughout the world, they must be considered one to watch when it comes to harnessing the innovation of those employees and delivering products and services well ahead of the competition.
“And we must transform not only our own forces, but also the department athat serves them by encouraging a culture of creativity and intelligent risk taking. We need to promote a more entrepreneurial approach to developing military capabilities, one that encourages, people – all people – to be more proactive and not reactive, to behave somewhat less like bureaucrats and more like venture capitalists…”


Secretary of Defense, remarks to National Defense University


January 2002
I.
IBM – AN abbreviated history
A.
IBM under Watson

Born as a tabulating company originally founded in 1888, IBM became incorporated in 1924 as a result of the merger of several companies of the same business sector – International Time Recording Company, Computing Scale Company, and the Tabulating Machine Company (C-T-R Company) – and renamed International Business Machines under the direction and leadership of Thomas J. Watson, Sr.  At the completion of the merger, IBM had less than 3500 employees on record and enjoyed the privilege of listing company stock for the first time on the New York Stock Exchange.
 
By the time Watson had passed the chairmanship to his son, Thomas J. Watson, Jr., in 1961, IBM grew from less than 3500 employees with a gross income of $4 million to a company of over 116,000 employees with an astounding increase in gross income to $2.2 billion. As IBM aggressively increased investment into research and development (Science and Technology division), they quickly emerged as a powerhouse in electronic computing.  IBM’s reputation as the world class computing company of the times was cemented when IBM developed and fielded the guidance systems for NASA’s Saturn and Gemini space programs.  IBM remained a key player in the space program for the foreseeable future which included support to the space shuttle.
Through the 1970s and into the 1980s, IBM’s research team continued making breakthroughs in computer processing unimaginable during the era. IBM appeared unstoppable in the market of raw computing power, storage and support for the systems to include development of software code and system architectures.  IBM’s reputation for being on the cutting-edge of computer hardware and technology made it a very appealing company to the very best in electrical and the evolving field of computer engineering.  IBM continued to grow.
By 1984, the same year Thomas J. Watson, Jr. retired from the IBM Board of Directors, IBM is globally established producing a gross income of nearly $46 billion and employing over 394,000 employees. The company is in its second year of delivering LAMPS Mk III weapons system to the US Navy and the IBM Credit Corporation (the expanded financial business) introduces the IBM credit card passing $2 billion in total assets.  IBM is growing and command and control of the company becomes a challenge. 

The four business goals of the 1980’s were growth, product leadership, efficiency and profitability.
 As IBM was structured, success in the goals of growth and product leadership would naturally support profitability. But with no change in or scalable strategy to address the efficiency goal in light of the remarkable global growth, efficiency was easier to excuse as a lower priority.  Without the alignment of goals and strategy that supported this growth and globalization, IBM saw the establishment of fiefdoms within IBM centered on geographical locations that dealt with the global reach and product divisions that addressed the underlying technological forces and the markets.
  Efficiencies were gained in components of IBM, but not to the benefit of the company as a whole.  Each of these domains built and developed their own systems, policies, and organizations that best fit the personalities of the individuals running the geographic or product centers.  The stove-pipes within IBM began to take shape, inefficiencies began to accumulate which over time affected the bottom line, and the company’s profitability began to evaporate.  The result was one national headquarters, eight regional headquarters, multiple area headquarters under the regions and finally local units called “trading areas”.

Coupled with a misalignment of goals and strategy, IBM made a few strategic bets on the mainframe and its role in global computing. Leadership did not see a significant impact to IBM’s market share with the emergence of an “open” operating environment (UNIX) by companies like Sun and Hewlett-Packard.  IBM’s position as practically the lone provider of business systems (i.e. no clear competitive threats to their computing business line) created an environment within the company of invincibility. The company, its leadership and employees, gradually lost touch with external realities of the market place.  IBM had become unresponsive to their customers requirements and the market looked elsewhere to companies of the emerging personal computing world like Microsoft, Dell and Compaq to address and be responsive to their needs.  
These companies offered to “free up” data and computing from proprietary, back office, non-transferable IBM systems to systems that would work together – quite a shift from conventional wisdom and an appealing proposition for a customer whose agility was being stifled by a behemoth.  IBM began to lose market share and lose it fast. IBM also began to collapse under the weight of a management structure characterized by independent business units with redundant process and disconnected information systems. Stock prices hit 20 year lows and the company posted an $8.1 billion loss. Something had to change at the top so IBM’s board of directors brought in Lou Gerstner, a successful and innovative executive from American Express, to the CEO position in 1993.  Corporate wisdom and strategy of the time said break the company up and sell it off to save it.  Gerstner, too, thought this was the way to stop the bleeding and ultimately save IBM. But after getting to know the many talented people within IBM, he arrived at a very different conclusion. 
B. Gerstner – agent of change
The value of IBM clearly resided in its intellectual property, the people who created that property, the big thinkers and doers of the company – the folks whose blood “ran blue.”  IBM was not a company with managers and workers but a collection of 300,000 + professionals with great ideas and strong personalities. This was not to be a classic restructuring of a company that manufactured a product. 

IBMers solved problems - big ones, small ones, more often than not, complex ones. What made IBM unique was the innovation that arose from the process of solving those problems.  IBMers had a knack for using old technology and techniques in new ways and creating new solutions out of emerging technology that came out of the IBM research labs on a regular basis.  Gerstner realized that IBMs survival and value as a company rested in its ability to offer end-to-end solutions to nearly any type of business or computing challenge and then deliver.  But to deliver the solution to the challenges in a way that would turn back IBM’s losses, he would have to create a unified, integrated company that could execute.  Great ideas without execution would yield nothing. Gerstner focused on the “how” of internal integration.  
To frame the changes in direction he was about to take, Gerstner made two assumptions.  Number one: customers would increasingly value companies that could provide and deliver solutions that integrated technology across suppliers and would value companies that could simultaneously integrate the technology on an enterprise level. In other words, the IT industry would be services-led instead of the presupposed technology-led.  And number two:  a networked model of computing would overcome and surpass the PC dominated world of computing. Stand alone computing would give way to networks. 

These two assumptions, which would require a new way of thinking within IBM, ran completely contrary to the business model that had fueled IBM’s success for so many years.  IBM was not a services company. In service companies, in service industries, you don’t necessarily make a product. You sell a capability; you sell your knowledge.  IBM was a product company. IBM sold mainframes, PCs, storage devices and wrote software code.  To sell your knowledge and solution generating capability seemed tantamount to giving away the company secrets.

By selling IBM equipment and IBM software, IBM saw no need to integrate supplies and thus became a monopoly on computing. There were no options for the business owner. You upgraded, had your systems repair, your software debugged when IBM was ready, not when you needed it. IBM, instead of a stand alone business model would have to shift and become part of the network which implied they had to work with other supplier and competitors. It meant that proprietary means and methods, the same means and methods that made them quite profitable, would have to be abandoned in favor of standards.  Gerstner, though, had two things going for him and IBM. IBM had a deep well of intellect from which to draw, a world class research and development branch and a hardware product line second to none.  He had to accomplish two things. Externally, he had to reconnect with the users, the clients to better understand their requirements, and internally, he had to get this intellectual goldmine on a common playing ground.  
C.
ibm Transformed
The transformation at IBM began with a wholesale streamlining of core processes across the company.  That transformation could only take place with sufficient velocity if the vehicle through which the transformation moved reached the entire company and reached employees around the world quickly.  Out of this requirement to move fast was born IBM’s common web infrastructure and integrated global processes.
The common web structure began with a reduction in the number of datacenters around the world.  Geographic areas controlled their own data and none was shared with adjacent areas. The consolidation resulted in a reduction from twenty six data centers down to thirteen with the objective being seven. This would centralize the management of the centers significantly but maintain enough structure for resiliency in the system. 
To integrate the global process, commodities of the company and the processes to obtain those commodities were the first targets.  Every regional area had its own procurement method and process. Little visibility between regional procurement systems existed. The implications and realizations for savings by streamlining the procurement process would be felt immediately.  The advertising for the company, too, was conducted in a vacuum.  Brand names were all over the market and there was not a single campaign that brought the IBM brand to face the market.  In many cases, IBM found themselves competing against themselves.   The idea of a “one IBM” took hold and the transformation took root. 

With this background and understanding of IBM’s struggle of transformation that I sought to understand the operation of the company and the challenges faced while change took place.  This was the framework and reference for viewing the company during my fellowship.
II.
fellow assignment areas within IBM

A.
Welcome aboard – the ibm Onboarding process

Upon arrival at IBM Business Consulting Services, I attended IBM’s onboarding process for newly hired employees. I had the advantage of seeing IBM’s Human Resource (HR) Enterprise Resource Planning (ERP) system at work from an outsider’s perspective with a unique requirement to work within the IBM environment but not be “entered into the system” by traditional means.  Not quite being a “blue badged” IBMer or an IBM hired contractor, my status created a few challenges not often encountered within IBM. 
The onboarding process for the standard new-hire at IBM appeared absolutely seamless.  Employee badges complete with current photo, employee number and magnetic stripe that would provide immediate access to the building (or any other IBM building) were issued for a 50+ sized onboarding class in less than 30 minutes – photos included. The very small time-to-issue was aided by pre-validation of information prior to the class.  I contrasted this turnaround time to the time invested getting an ID card reissued in DEERS facility.  The impression was lasting.

Laptops were issued along with personal corporate charge cards and calling cards during a fifteen minute break.  Once the break was completed, each individual returned to their respective seats to begin the log procedures to gain access to the IBM network and other tools for their respective jobs. Within minutes, the entire class had established passwords and navigated to the HR portal to ensure all information for payroll, insurance plans, and retirement plans was correct. This environment in IBM is called the W3 – On Demand Workplace (ODW).   ODW is detailed further in a later section of this paper.
Orientation on IBM history, traditions and principles continued with clear presentations on the mission of the company, the vision of IBM (Innovation that matters…) and a message from the current CEO, Mr. Sam Palmisano.  The onboarding brief was standardized throughout the company and is consistent from training site to training site.  The training package is updated regularly with very strict configuration control on the briefing to ensure consistency of the training. Feedback is provided back to the training division immediately upon conclusion of the class to quickly update any errors identified, identify any trends – positive or negative – in the training, and to ascertain similar concerns across the company. IBM executives are encouraged to participate and deliver portions of the training pitch to new hires.  

This week-long process was exceptionally efficient and effective in getting a new IBMer on board and ready to work. At the completion of orientation, every new consultant, developer or manager had all the tools, orientation and information to walk out of the classroom and begin productive work for IBM that afternoon.  Many new hires did just that.  

As I did not come to IBM as an employee or contractor in the traditional sense, my experience within IBMs process was much different and displayed the monumental inflexibility of these enterprise resource planning (ERP) systems.  My badging process, once all the approvals were checked and re-checked was uneventful. Getting the approvals for intranet passwords and layered firewalls within the W3 was another story. 

There was, on the outer layer of the W3 portal, procedures to request a password for each subsequent layer within the IBM knowledge repository (ThinkPlace©).  Because I was not a regular employee and I was not under contract to IBM, access became problematic.  The system and the first two layers of administrators running the system were not prepared to respond quickly to an input outside the ERP parameters. This provides tremendous security but also shows the inflexibility for a different but legitimate need.  This was solved with Partner-to-Partner intervention.
b.
Net-centric enterprise services (NCes), e‑collaboration team
1.
Background on DoD NCES strategy
NCES is one part of the Net-Centric Warfare concept as part of the IT transformation within DoD.  (See Figure 1)

[image: image1]
Figure 1.   Tenets of Net-Centric Warfare

These core enterprise services are further divided and comprised of Enterprise Collaboration, Enterprise Portals, Content Discovery and Delivery.  The key to providing these enterprise services is the underlying foundation of a Service Oriented Architecture (SOA). The objective of these enterprise services is to provide capabilities that support and enable the business, warfighting and intelligence mission areas to achieve network-centric operations.  By creating a shared information base, NCES will shorten the DoD decision cycle or OODA loop
 at all levels thereby gaining the edge and advantage necessary to gain efficiencies in defense business practices, close the gap between intelligence cells and ultimately increase the effectiveness of our warfighters.

Enterprise collaboration (e-collab) is the collection of tools that aid in closing the seams or gaps between the stovepipes within the services and services agencies.  The e-collab capabilities include:

· Text Collaboration (Chat and IM) – provides the ability for users to initiate and participate in low bandwidth chat sessions not unlike IM capabilities that exist in the commercial market space. (AOL Instant Messenger, Yahoo!Messenger, MSN Messenger, Skype, etc)
· Web Conferencing - capabilities include:
· Audio over IP (VoIP): voice conferencing sessions
· Video over IP: video conferencing sessions

· White boarding and annotations: the ability to import and annotate diagrams, pictures for viewing by participants

· Application sharing: the ability for participants to share their computer screen or an application running on  their computer with other participates

· Presence and awareness: the ability for session participants to determine and identify all participants of their respective session.

· Non-DoD participation:  DoD users may invite non-DoD personnel such as defense contractors to participate in a collaborative session

· Session Management –provides the management, customization and control of collaborative sessions and workspaces 
2.
Assignment and Responsibilities

My arrival at IBM coincided with the award of the first of two desk top icons for the e-collaboration contract for the Defense Information Services Agency (DISA). IBM won the first button with their Lotus SameTime© (ST) software package, the same Lotus application platform used within IBM. 
I was assigned to the E-collaboration team with responsibilities involving change management and risk management. As no formal process for identifying, tracking and managing changes to the project was in place, I began research into IBM methodologies of software configuration management and searched for tools and processes to apply, refine, develop and track. I was designated the chair of the e-collaboration Configuration Control Board (CCB) and the Change Management Board (CMB) which included the Project Executives, the Project Lead, Lead Architect and developers as necessary as members of the board.  As the project assumed increased risk to scheduled delivery points, I assumed a risk management role and worked closely with a Project Executive brought in to address the threats to performance and schedule of the e-collab project.
3.
Observations

IBM is a very process driven company. If there is a methodology associated with any of their proven business practices, the process is documented in IBMs KnowledgePlace© – the repository of IBM’s intellectual property.  Security is tight and firewalls are many as I worked daily for the first month and a half to get permissions necessary to conduct the research for this collaboration project.  Once I was through the firewalls, I could quickly see how IBM effectively captures their best practices and makes them available to their employees for use and reuse. But like most best practice and after action reports, you’ve got to find them, read them, and to put them to work. 
Since my responsibilities were a component of project management, the change, configuration and risk management process were found in IBM’s W3 – Program Management Method site.  This site contained detailed work and process flow diagrams for these and many other program management tasks.   The Work Product Description (WPD) included a description of the process or procedures desired which included hyper-linked words that clarified definitions used in the description.  Following the description was the detailed purpose of the procedure and the risks and impacts of using the procedures and cases where the procedure may not be needed if risk was small or acceptable.
The next section of the WPD provided examples of products and deliverables required of the procedure. Each of these examples was hyper-linked to a template of the deliverable.  Although the templates were intended to be amended and adapted to the specific project, each project that uses these methods all begin with the same template. Standardization is in place but freedom of movement and adjustment to the document gives flexibility in the process.

After the example section, a detailed list followed that outlined the developmental approach to establishing the procedure with in the project.  Each of these check list items included, if required by the process, hyper links to templates for the deliverable generated to support the primary process.  Followed from beginning to end, a particular process could be quickly established without excess time allotted hunting formatted documents or sub-process description.

Finally, there was, once the check list was completed, a validation and verification checklist for the work product.  The list was a series of questions that served two purposes: the first to ensure the process was complete and integrated end-to-end, and second (unintended or not), it provided a two and sometimes three dimensional tutorial of the interaction between all the parts and sub-parts of the process.  The particular configuration management procedure WPD that I followed provided a stand-alone document that led me through the establishment and maintenance of configuration, change and risk management procedures well enough such that the transfer of these responsibilities to an IBMer when I rolled off the project was quite seamless.
The e-collab team initially had a decentralized method of maintaining changes to form and function of the collab tool that introduced risk to the system.  The challenge was to centralize the change requests, the development of the change, the implementation of the change – all under change board oversight – such that management could quickly ascertain the level of risk and the priority of risk items on the project.  The first configuration management tool used was a software configuration management tool clearly made by developers for developer.  Though quite powerful, it was command-line driven application that required a moderate understanding of data management, manipulation and database applications.  Training became a challenge because non-developers required access to provide input and extract output from the tool.  This tool worked but it was not the right tool for this team.  A second tool, a Rational© product called ClearCase, had the interface and the functionality balanced for users of differing experience levels and functional roles.   The tool permitted developers to keep detailed information on the change builds while providing top-level information and status for board action and leadership decisions.  When we found the right tool for the job and fit for the team, change and configuration management became more seamless and resulted in higher quality documentation of changes, quicker response to the client and a level of risk management not previously enjoyed.  
Viewed from the industry side of the contract, it did appear at times that the requirements definition from the government team was not always clear. In some cases, requirements creep set it.  Though some changes were cosmetic in nature, the functional changes (mostly interface configurations) could have been identified sooner.   

The most significant lesson learned on this project was the critical need to establish a configuration management process and a change process very early in the project.  The timing of the release of funding directly affects the ability to establish this important program management process.  IBMers want to work or “get off the bench” as soon as they can.  Utilization (the number of employees charging to a project code) is a metric closely tracked and tied to performance evaluations of the managers.  The managers’ job is to get employees on a team to minimize overhead time between projects.  When a project is delayed for the release of funds, potential team members do not want to wait and ask to move to another project resulting in the projects loss of well qualified people and the ability to execute the project schedule because of slow manpower ramp up.  The delay is further compounded as the original schedule is not adjusted or re-base lined to reflect the late release of funding.  The implications to earned value projects is negative and give the team lead little room or few options to correct the performance and schedule issues.
c.
navy expeditionary combat enterprise (nece)
1.
Background on Navy Sea Enterprise Initiative
The Navy’s Sea Enterprise Initiative the US Navy’s endeavor to implement business process change and create efficiencies where by resources (dollars, people, equipment, etc) can be reapportioned or reallocated to meet the growing stress on the Naval forces. The Navy Enterprise Alignment is a fundamental change to organization with in the Navy along functional Enterprises (Surface, Sub-surface, Aviation, Net-Warfare, and most recently added, Expeditionary).

With a mission of manning, training and equipping the Naval Forces for deployment and engagement, the Navy, with this enterprise alignment is moving away from decentralized management organizations and processes to an organizations with a focus of providing operational naval forces ready for tasking in the most cost effective manner – sustainable, scalable, tailored, flexible Naval Forces on demand, without breaking the bank.
2.
Assignment
My assignment was to comprehend and capture the standup of the Naval Expeditionary Combat Enterprise and particularly the standup of the Naval Expeditionary Combat Command (NECC).  The NECC is the consolidation of those elements of the US Navy that did not fall cleanly into the other naval enterprises (surface, sub-surface, aviation, net-war).  This included the Civil Engineer Battalions, Small Boat Units, Explosive Ordnance Disposal, Dive and Salvage Units, Civil Affairs to name a few. 
3.
NECC Research Observations
The US Navy is getting this portion of Sea Enterprise consolidation exactly right. The concept that the Navy has engineering units, EOD, small boats, etc under one manning, training, equipping command opens up the largest opportunity for the Navy to immediately impact the global war on terror through maritime security operations and joint contingency operations.  These are the capabilities that are need for stability operations that are being provided by the other services cycle after cycle within Iraq and Afghanistan.  
This initial pooling of manning, training and equipping has, though, revealed much inefficiency as a result of the previous organizational model. A blank slate for realignment has presented the Navy with some remarkable opportunities to relieve stress points on our forces and add capabilities where there were previously none.
a.
Manning

With this consolidation, the Navy has gained better visibility into a pool of personnel and capabilities that can be shaped into task organized elements. 
b.
Training

Functional Training.  Training and readiness could be the largest hurdle the NECC will have to overcome to achieve its desire for scalable forces that are tailored to a mission.  Each command whether it be coastal warfare group, the CBs or the divers, individually have a training plan that brings each sailor to a level of readiness that will ensure mission accomplishment for that unit. What is not in place is a codified method to quantify the individual level of training by individual. This is a critical step to achieving scalable forces and determining readiness. 
Weapons Training.  The NECC has a Force Protection element of the command that will require training on various weapons and weapon systems. Each unit came to the NECC with their own unique training requirements and thus conducts non-standard (across the NECC) weapons training.  By standardizing training by type weapon, cost and readiness metrics can be captured that will highlight readiness shortfalls and areas for greater investment. 

c.
Equipping

Capital Equipment. When any organization realigns, the disparity of the capital equipment performing the same tasks becomes immediately evident.  The NECC is no different in this regard.  

A capabilities and requirements review of functional areas inside of the NECC will identify many opportunities for savings and efficiencies. Within the small boats, there are multiple versions of boats under many configurations; all with different maintenance and logistics support plans. As a single example, reducing the number of boats down to fewer type/model/series while concurrently standing up a maintenance program tied to a globally responsive supply chain will contribute to one of the building blocks that will aid in achieving the scalable force NECC desires.

Vehicle Maintenance. A hard look is required at engineering equipment and motor pool vehicles for the same reasons. Unique spares on unique equipment are often procured with a charge card driving support costs upward.  A common maintenance readiness reporting systems tightly integrated with suppliers will give commanders better visibility on readiness, combat capability and demand forecasts for planned and contingency operations. 
d.
Defense account – strategic team
1.
Background
IBM is well known for its world class computing and storage capabilities but the message is not clear on the other capabilities that IBM can bring to bear to solve business and operational issues for the Department of Defense. 
2.
Assignment
I was assigned as a member of a strategic group within the Defense Industry. My responsibilities included assisting in the development of a high-level communication strategy that highlighted “the other IBM” that could be applied to the business and the operational domain of the Department of Defense.
I also conducted research on defense industry associations and the role IBM can play in the industry studies group in the Top Level DoD Schools such as the Industrial College of the Armed Forces (ICAF), National Defense University (NDU), the National War College, and the service colleges.   By participating in these academic environments, IBM would gain a better understanding of the challenges faced by military leaders and the DoD would have the benefit of industry feedback into cutting edge technologies and concepts.  
3.
Observations
 IBM, despite successfully winning and supporting the Business Transformation Agency (BTA) contract, still struggles to get the message out within DoD.  Most service members (I was in that group) would not associate IBM as a company that can or would provide military solutions or applications. 

But IBM, as I have discovered over the course of this fellowship, is clearly more than servers, digital storage and software. They are a services company that can provide innovative solutions to any business problem or challenge.  Though marginally established in the operational domain, IBM has solution sets that can not be ignored or dismissed until their capabilities have been placed along side the traditional competitors.

One fascinating development that came from this group was the Defense Industry Lunch and Learn series.  These training events are regularly scheduled seminars that educate those members of the Defense Industry team on the capabilities of the different practice areas within IBM.  Each event was coordinated through an email invitation that included all the information required to participate in the discussion including topic, presenters, slide deck and call in phone numbers.  
Each participant would call into a moderated voice conference and follow the training session (power point presentation) on their individual computer. Participation was recorded by the call in moderator and entered into the “training file” of the individual.  Presentations were specifically focused, lasted no longer than 50-55 minutes and normally followed a format of introductions, slide deck presentation and participant questions.  What made the Lunch and Learn series further persistent, the slide deck file and presentation audio, captured as an .mpg file, is posted on a portal and is accessible for those who could not make the live training due to scheduling conflicts. 
III. knowledge MANAGEMENT
A. Background
Over the course of this fellowship, one characteristic of IBM remains pervasive. IBM, from the transformation initiated by Mr. Lou Gerstner through the current CEO, collaborates on a global scale perhaps unequalled.  This company has amplified the power of “centralized command, decentralized control”.  IBM is a power house in technology research and a leader in the IT industry because of its people and the ability to get great minds working together. IBM has taken the management of information generated by its employees seriously as IBM revenue depends greatly upon its ability to leverage that knowledge and provide clients what they want when they want it.  What follows excerpts some of the concepts and tools IBM has developed to leverage the size and diversity of the company to make it a market leader in IT solutions.  The structure of my observations is taken from a July 2006 article
 located at KMWorld (www.kmworld.com) called “IBMs KM Strategy”.  The author sub-divides IBM’s approach to knowledge management into four areas: expertise location, collaboration, on-demand learning, asset or intellectual capital/intellectual property management.  What follows is my description of the areas and the observations along with tools used within each area.
B. Expertise location – IBM’s Bluepages

One of the remarkable tools at IBM is the BluePages or employee directory.  The directory has the features of a basic online directory but after closer inspection, the uniqueness and power of this tool becomes evident.  IBM’s address book is more than names and phone numbers.
BluePages is the starting point for collaboration within IBM.  The range and depth of information and the way links are provided to quickly contact individuals in a variety of ways are generations ahead of online address books in DoD.  The Department is, in many cases, hindered by single search characteristics that often do not span the domain in which you search.  Clearly pertinent searches across domains of DoD services and agencies cannot be accomplished. Further, content searches are practically non-existent.  Industry has identified the corporate address book as a prime target to enhance the opportunity and probability of finding the right person with the company.  Employee time would be better spent doing productive work than spending time on unproductive searches of employees within the company. So it is within DoD.
Benchmarked against their previous, employee directory, IBM estimates two hours saved per employee per week on contact search time due to its design and integration with communication tools.  Using a figure of 360,000 employees worldwide, that equates to over 37 million man-hours of productivity regained per year! The simplicity, easy access and information rich application has enhanced contact between IBMers around the world and enhanced productivity.  
For starters, access to IBM’s BluePages is omnipresent.  Whether within the company’s firewalls or tunneling in through VPNs from home or on the road, Bluepages are clearly visible and reside consistently in the same real estate on the banner at the top of each webpage of the IBM Portal - W3 On Demand Workplace.  There is no hunting for the directory.

 Single button access is also available on the tool bar of the primary email and calendaring program Lotus Notes.  The top level search on BluePages is single field parameter that can search by name, internet address, phone number, department, employee serial number and job responsibilities.   When the single field search returns the results, a minimal listing of information on an individual is displayed to initiate contact via phone with commercial or internal numbers, mobile numbers, a “hot linked” email address to initiate an email to that individual or initiate a chat session through SameTime instant messaging software.
After selecting the target individual of the search, the individual’s BluePage appears. The individual employee’s BluePage has non-editable and self-editable sections which includes seven tabs of searchable information.  The non-editable sections are controlled by the employee’s manager, the Human Resources (HR) department or by entities that assign unique characteristics to that employee.   Non-editable information about the individual employee would include status as a regular IBM employee or contractor, assigned office or cubicle number, business phone numbers, email addresses, work center or division, and manager’s name.  Prominently displayed to the right of the individual’s basic contact information are a world clock and a globe representation of the time zone and location of the individual you seek. This time and global location representation is dynamic as IBMers travel around the world.  
Self -editable sections include:

- a photo of the employee (subject to company policies on acceptable photos) which is useful as a large portion of IBM’s workforce does not regularly conduct face-to-face meetings or work.  The photo is useful on the occasion when you do have to physically link up with another employee halfway around the world. 

- mobile or home office phone numbers

- preferred mailing address

- status as a manager

- job title and responsibilities

The tabbed sections can be the most detailed portions of the BluePages.  These tabbed sections are very detailed biographies, résumés and work histories which include: jobs and contact information, experience and qualifications, skills, projects and teams, communities and interests, reporting structure and summary.  Each of these sections “deep dive” into details of the respective capability of the employee.  These fields are fully editable by the employee and searchable across the tabs.  The down side is participation. IBM employees are encouraged, not mandated, to keep their individual pages updated.  Because not all employees populate these sections they will not appear on search queries but the onus remains on the user.  If information is not updated, the individual owns the responsibility.  There is no two week turnaround through a bureaucratic system to update information that takes mere seconds. Clearly the more participation by the owners, the better the search will be.
C. Collaboration and the tools of the movement 

Up to 40% of IBM’s workforce is considered mobile.  These employees do not have permanently assigned IBM office space.  Securing the capability to dial in to a secure virtual private network (VPN) and link with the W3, makes minimizes the significance of the location of work being performed. IBM estimates over $452 million in real estate savings alone and 29 million man hours captured annually from commuting.  For those offices in major metropolitan center such as New York and Washington, DC, the resulting increase in productivity is evident when time otherwise spent commuting is replaced with productive work time online.  So how does IBM facilitate collaboration with such a mobile force?  The answer is tightly integrated tools whose requirements development, coding and testing have been conducted by the employees that use them
1.
Instant messaging – Same Time 7.5

Instant messaging or “same timing” (here after referred to as ST) within IBM is a cultural phenomena. It is a critical tool of communication and collaboration connecting the global workforce and would significantly impact productivity should this capability be degraded.  Most time sensitive communications/discussions occur on ST.  ST 7.5 is the latest release of the instant messaging tool and brings more and more capabilities to the desktop. 

2. Telephony – Voice-over-Internet Protocol (VoIP)

IBM has started the migration to VoIP phone systems. VoIP uses the internet and a companies IT infrastructure to carry voice signals or data.  Voice, voice mail, and faxes are converted to data that can be transported and translated over the internet completely bypassing the traditional land lines and phone exchanges.  This service is provided commercially through companies such as Vonage or Skype.  The immediate benefits of VoIP come in terms of cost and mobility.  

Although there is no apparent cost to sending more data over the internet and there is a cost savings by eliminating the “phone bill” from traditional phone services, there is/will be a natural increase in traffic over the network so bandwidth increases and the associated costs must be accounted for in a business case to switch.
In terms of mobility, because the voice data is carried over the internet, many technologies can (and are) be developed to exploit worldwide access.  Employees can retain a single phone number for his or her entire time of employment with a company and be reached anywhere in the world where there is internet access. Voice mail can be retrieved through email. Data and voice can be sent to cell phones.  Security of calls is built in as the data packets are subject to the same encryption and firewalls as any other piece of data traveling the internet.  For the same reason, it can be subject to the same security concerns. All these capabilities and more can be accomplished seamlessly without the individual initiating the call knowing the location or the method of receiving his/her call.  With the next version of ST a capability called QuickCall will initiate a phone call or voice message with the click of mouse over a name or an email.  The VoIP technology is here now and appears to have momentum to overtake traditional phone service in market share in the near future.
3. Audio, Video, and Web Conferencing
Teleconferences and video conferences are not new but IBM is striving to make a tighter integration of all three.  Typical audio (teleconferences) required participating members to have the agenda and the briefing well in advance whereby the file of the presentation was held and viewed independently by each participant as the conference progressed.  This worked but did not give the briefer a level of control necessary to keep the conference focused.  By integrating web-conferences and teleconferences, a briefer controlled the pace of the brief and, with the software applications now on the market, was able to share his screen with a participant in order to make the presentation more characteristic of a discussion.  Changes and revisions are conducted right on the screen; format can be corrected on the spot without the customary revision chain slowing the process.  This combination is quite effective as configuration and version control is maintained, an authorized participant can dial in/log on anywhere and engage, and turnaround time is quick.
Add the third dimension of video conferencing (again, not a new capability) but insert video in a seamless manner and you have a true virtual meeting. There is no substitution for being face-to-face but when the tactical situation, security measures or the budgetary restrictions prevent face-to-face meetings, the merger of audio, video and visual conferencing meets the requirement. Video does have a requirement for significantly more bandwidth throughput than the previous two and thus must have dedicated channels or pipes to work well enough to be effective.  IBM is taking on the task of integrating all three elements with a web-based application that is provided as a service.  The E-collaboration tool developed by IBM for DISA is underway.  

4.
Team Rooms
To facilitate the safekeeping of documents and the posting of information for a specific project, IBM has developed virtual team rooms.  These team rooms can be established through either Lotus Notes databases or set up through web-accessible sites.  The primary difference between the two is in access.  To get to a Notes database, a VPN connection must be made.  The other is web-based, can be logged in from any terminal and requires authentication to access. The team rooms provide many functions but two functions stand out:  configuration control of documents and postings and centralized storage and backup.
Team Rooms are established by a team or project manager who then grants access rights to team members.  Each team member can then post a document, a threaded discussion, and edit either.  Once editing is complete, changes are posted for the entire team to see, the time and date the changes were made, and who submitted the changes.  Because a history is maintained of the changes, the team can easily trace the evolution of a document or thread and quickly “roll back” to a previous version if the adopted version is found to be inadequate.  Team rooms are often the background for web-conferences during team meetings.  Updates can be seen on the computer screen during the meeting and the revised document is archived immediately in the team room upon completion of the meeting.  
5. 
Web – logging (Blogs)

Web-logging or blogs are new phenomena where individuals can post anything from random thoughts to specific discussion threads on the web for the entire world to comment.  These vehicles are useful as the discussions are threaded, persistent, and searchable.
Industry has seen a growth of blogs by its employees discussing often issues that affect the company of the employees.  Whether productive blogging or destructive blogging is taking place, it’s going to occur so the issue becomes, as a corporation, how do you deal with it?  Industry has taken the view from an intellectual property standpoint and thus desires to minimize the amount of IP that can reach their competitors.  By promoting blogging within the company’s firewalls, discussions can go on without concerns about in advertent disclosures of IP.  This is similar to DoD’s experience with the companycommander.com blog between Army Captains. These soldiers established a blog to exchange ideas and lessons learned about command of a company while engaged in the current global war on terrorism.   The discussions often led to exchanges about technique, tactics and procedures (TTPs) and became a concern for DoD leadership.  Our competitors, our enemies were privy to some of the IP being developed by our soldiers.  TECOM recognized this trend and brought the blog inside the .mil firewall to protect this form of IP. 

This is nearly parallel to how industry is using blogs. Because they are persistent and follow threads, blogs are great tools for collaboration and the exchange of ideas.   

6.
Wikis

Wiki (Hawaiian for “quick”) is a tool made popular by Wikipedia, an online tool that is a substantial cross-referenced encyclopedia. Its power (or weakness) is in how any subject matter expert can post to a wiki-pedia entry to provide more information that may ordinarily not be known by a single author.  The thought is many authors can be better than a single author.  The downside is the opportunity for misinformation.  Unmonitored or unedited for accuracy, the wiki can lose its credibility.  Accuracy is the key to staying power.

On the opposite side, editing can be controlled to the point that useful input is suppressed. This defeats the collaborative aspect of the tool and can lose the input of many contributors.

This has great application as a policy or instruction development tool.  As all users are privileged to see the inputs (as the permissions are established), duplication in corrections is reduced, different angles on a problem, technique or instruction are captured by participants, and turnaround time for staffing can be significantly reduced.
d. 
On-demand learning

Learning@IBM is the site and home of IBM’s Global Campus or online training center.  Like many on-line training sites, it is web accessible, scalable and focused to push required and recommended training to the employee.  The training piece for the company was second order effect from establishing a central location of knowledge and processes.  The business consulting service branch of IBM wanted to get the best practices out to the sales and delivery managers to increase opportunities for revenue.   The learning site pushes mandatory classes, records completions in your “training file” and offers supplementary classes that are either self-paced or web-casts.  
One of the scheduled training events was the Lunch and Learn series previously mentioned.  It focused its Friday lectures on the DoD Industry team who had to meet requirements unique to the Federal government that the commercial sector does not.  The sessions were recorded and posted as pod-casts to download, along with the accompanying presentation for review at a more convenient time if schedules would not permit live participation. 
e.
Asset Management

Managing lessons learned is a challenge for the services.  Data is captured but often is not in a format suitable for gleaning information. The result is after actions and lessons learned are often re-learned by future members.  Industry is no different in that regard but some have found opportunities in reuse of intellectual property and capital. IBM has created tools such as ThinkPlace, KnowledgeView and XtremeLeverage (as examples) to secure IBM’s intellectual property and capital and ensures it can be easily searched and accessed. 

ThinkPlace began as a pilot project in the research labs as tools where ideas between scientists could be vetted, discussed put out in the “open” (within IBM’s control of course). Anyone in the company can participate and make suggestions as to why an idea will work (or not) and where it might be relevant.  In the background, subject matter experts mine the data developed through these conversations, blogs, wikis, etc. to identify the next best idea and help track through the development process those very promising ideas.

e.
the “open” movement
1. 
Open Architecture and Open Standards
The open movement for IT was driven by a marketplace that was shut out of proprietary designs, software development and architectures.  The evolving wisdom was that greater innovation could be achieved, better ideas applied, better products for the consumer could be delivered if the environment was such that standards were adopted and configurations maintained.  From this movement came organizations like the International Organization for Standards (ISO) who published rules of standards in the particular field of design.  The most recognizable standards coming from these groups include cell phone communications systems (GSM), computer interfaces (PCI boards), internet protocol (IP) standards and hyper-text mark up languages (HTML).  These standards permitted design of systems and applications that could be assured some level of communication between two separately designed applications because of common or standard interfaces.   

Open architecture is generally and originally associated with computer structure and hardware.
The idea that proprietary computer components, interfaces, and software, as good as they may be at inception, would last in a competitive market and moving towards commoditization was quickly dispelled by the PC movement and the establishment of standards for PC architecture.  The IBM PC was recognized as the first PC built on standards and thus had an open architecture.  The adoption of open standards gave the user, instead of the hardware manufacturer, the option of changing components and upgrading on a schedule that met the budget and performance needs of the user.  Adoption of open standards opened the flood gates of competition in the PC market to many supplies providing components.  The result was an affordable PC and an innovation boom. 
Open architecture though does not mean a user has visibility to all parts of the structure. Proprietary structures can and do exist within an open architecture.  Though hardware interface standards are available to scrutiny, few are proprietary except those that are coming out of research and development labs or new products. Standards that are open in name only but whose function and configuration control is owned by a single entity will subject change orders to the whims of single vendors.  Options go away.

Proprietary standards may be an answer to short term schedule and performance challenges but will become significant sources of programmatic drag on cost and performance as development and upgrade cycle matures.

Most recently in the open standards environment, a very public conflict between IBM and Microsoft ensued on standards acceptance for the OpenDocument format for office suites applications.  As Microsoft carefully guards its source and software architecture, movement to accept an open standard document would require a change of business model.  Microsoft bets that their products and their significant market share should drive the standard. IBM, on the other hand, a big supporter of open standards, leads a movement of open standards held not by a single entity but controlled by an organization such as OASIS.  The balancing act is difficult. On one hand, Microsoft’s products, despite their flaws (so many because perhaps they’re so widely used?), produces a very usable product but the risk of being tied to a single vendor introduces a level of risk to a consumer.  On the other hand, open systems, though appealing for the environment of competition between many vendors, is a relatively unknown actor in software though the movement is growing by leaps and bounds. 
Government should engage to a degree and participate fully in the discussion of the establishment of those standards.  Competitive market does a better job. Federal government and DoD should participate in development of standards to aid in the requirements definition process that will position IT acquisitions for the future. Proactive requirements definition that can be planning into engineering changes/upgrades (P3I) instead of reacting to a change in standards and supporting a proprietary position whose lifecycle cost grow because we were not engaged in the standards development process.
2.
Service Oriented Architecture (SOA)

The DoD is migrating towards a SOA. Software companies have struggled to make SW modular so components could easily be swapped in and out as the requirements and technologies evolve.  This is a difficult feat to achieve but a must be developed in parallel in order to achieve a true, scalable SOA environment.
Challenges to parallel path development include: a) the business logic of SOA – what do you want this line of code, this SW package to do, and b) the computer logic (plumbing layer) – the translation of the business logic to a language that the computer systems with all their components can understand and execute.  The difficulty lies in the ability to model a requirement or task as a business layer or plumbing.  This detailed analysis called Component Business Modeling (CBM) at IBM is the critical first step towards establishing a SOA.
What makes the service components work is an agreed upon standard or language through which they communicate. The standard language permits reuse of existing software packages with the use of a translator or middleware package that translates the output from a proprietary piece of software into a standard language other services or unassociated software programs can use and understand.  The implications are significant in terms of costs as the replacement and retraining necessary to make a wholesale change to incumbent packages.  You don’t throw software out and rebuild.  The object is to keep the best applications you have and reuse them.
iv.
conclusions and recommendations
“Collaboration is the competitive edge. All the major business movements of the past decade have sought to foster collaboration, but the reality of too man organizations is still built around a command and control management structure with carefully guarded territory and information, hidden internal competition, and limited coordination ability. There is plenty of coordination built upon communication – the transmission of information – but very few business components based on collaboration, the act of shared creation and discovery.” 

The above statement reflects the nature and environment of the Department of Defense. The drive towards collaboration or joint operations between services was initiated by Goldwater-Nichols Act.  A significant requirement to interoperate implied the need to collaborate across the services and government agencies on many levels. DoD’s journey toward a collaborative environment, though, is in its infancy. So too was IBM – a giant of a company that nearly stove-piped its way out of existence.

Studies on the collaboration movement within commercial industries
 identified four benefits of successful collaboration. 

1.
Improved collaborative decision making – making better decisions faster,

2.
Compressed time – quicker access to subject matter expertise and core knowledge, 

3.
Redundancies avoided – reuse past design and experience and build on lessons learned, and, 

4.
Improve productivity – increase the efficiencies of knowledge workers or centers of excellence.

Collaboration is more than communication or merely connecting with others. It encompasses and relies upon a high degree of interdependence among multiple participants.  This is a cultural hurdle that may require a transformational change versus incremental change to implement a sufficient level of interdependence.

IBM recognized the inevitable merger of deeply integrated IT in business and accelerating advances in technology.  The product of that merger, IBM believed, was the boundless potential for innovation and productivity. To survive as a company, they had to stay ahead of this merger and better yet be the company that shaped this melding of business and technology. But to be that leader, IBM had to leverage that vision inside the company first and begin a difficult transformation.  IBM moved that transformation forward with a focus on three areas: Business Transformation, IT Enablement and culture. 

What became clear was the key vehicle towards transformation was enablement recognizing though that IT is a “means to and end”, not the end in itself.  More particularly, the Business Consulting Services group determined the key behavior was collaboration. Out of this analysis was born IBM’s web-based portal called On Demand Workplace whose vision was to, “Significantly increase an employee’s productivity, collaboration and innovation by integrating the workplace with the necessary resources to perform the duties of their job in the most effective and efficient way possible.”

The movement to a collaborative environment has been studied by organizational behavior academia in great detail.  The common characteristics to achieve an efficient level of collaboration demands increased levels of commitment to and integration of the environment partnered with trust and flexibility on the part of all the participants.  What becomes clear is a fine line between compromise and competition.  

In the environment of competing priorities and budgets, prospective collaborators or partners in a project may view the other as a competitor. Zero-sum projects or transformations are closely monitored by all who have a stake in the game because the perception and reality of these projects is there are winners and losers.  The most prepared – the fittest - survives to fight another day, defend another budget, but is never in a position to actually flourish.  If not in a position of strength, the compliment is compromise.  

Compromise is generally initiated from a position of weakness and rarely results in the best of class solution.  Mediocrity rules the day in compromise and history has a long memory when negotiations emerge for a future competition.  When the result is mediocrity, future collaboration efforts stall or fail as association with a poor versus exceptional level of performance is avoided.

Until DoD addresses competition in budget and resource and changes the metrics by which collaborative efforts are rewarded, the DoD’s adoption of a collaborative environment may not be fully realized.  We can start by taking a hard look at the policies governing our acquisition and business processes. IBM conducted interviews with 765 CEOs globally and found the greatest external obstacle to innovation was government and other legal restrictions.

The DoD CIO has suggested in the Strategic Plan of 2006 as a “guiding principle” the necessity of acquisition programs to be evaluated on their consistency with Net-centric tenets and evolving GIG spirals and architectures (i.e. SOA).  Perhaps consideration should be given to moving this suggestion from a “guiding principle” to a statutory element of the acquisition milestones and metrics.  DoD cannot expect to move programs toward net-centric tenets no more than they can expect the movement towards a collaboration to mature if policies and measures are not installed and resource/funding is not a portion of the program baseline.

Though the cultural movement towards a collaborative environment has its own challenge, an opportunity to jumpstart collaboration within DoD exists with entities such as defense contractors who lie outside the .mil domain.  Industry is a believer in collaboration. It positively affects their bottom line so they have adapted quickly. What an untapped resource culturally this is!  In this instance, half of the collaboration team is already a believer and accustomed to the collaborative environment. Giving assurances to our government acquisition community that this is acceptable behavior and rewarding collaborative behavior (while spreading the collaborative culture) are a means from which to gain trust in this new environment.

a.
technology
1.
Open standards 

Observation:
 Companies such as IBM and HewlettPackard are moving quickly and pushing hard for adoption of open standards. The DoD by it’s nature of hiring systems integrators to bring together many vendors would be a benefactor in the open standards movement.  This would be a paradigm shift in DoD who traditionally view anything that is labeled “open” as something that is not controlled and thus not secure.  If the open standard movement can demonstrate that open standards and uncompromising security can coexist, open standards are the future of DoD systems.
Recommendation:  Pursue and continue to support open systems development focusing on security measures of open standard applications.
2.
Service Oriented Architecture (SOA)
Observation:  With many applications in use by DoD and the desire to capture, link, transfer and use data between systems, there is a growing requirement to develop the environment that will permit reuse of existing hardware and software applications to reduce the impact of a wholesale recapitalization of the DoD IT structure.   
Recommendation:
Pursue SOA as a strategy to reduce risk to existing infrastructures and leverage the information that can be shared and the knowledge developed by bringing disparate systems to interaction in a “common environment”.  
B.
Tools
1.
Personnel Locator
Observation:
Each service and agency has its own global address book accessible through the email system.  Each DoD member have an af.mil, army.mil, navy.mil, usmc.mil or pentagon.mil address but there is not a seamless capability to look across services or agencies to obtain contact information. (e.g. a usmc.mil user cannot look up an af.mil user and vice versa on their respective GAL).  
Recommendation:
Pursue the development of an inter-service/inter-agency method to look up contact information across services and DoD agencies.  Establish a framework whereby DoD data formats are established for commoditized information but retains flexibility to meet each of the service or agencies unique data format needs.
2.
Cross service/agency collaboration tool
Observation:
The E-Collab project at DISA is the future model for cross service/cross agency collaboration.  It’s web-based and meets DoD requirements.  Detractors to its rollout is the IT policies instituted by different domains the most notable being Navy policies for the NMCI.  First exercised during a Stryker conference, the e-collab tool performed well with participants engaged around the world and in Iraq.  Bandwidth, as meeting sizes grow, will be the limiting factor especially if higher priority data traffic flows through the same pipe.
Recommendation:
Continue to support, develop and advertise this emerging DoD capability.  Ensure service and contractor IT policies permit seamless operation.  Invest in infrastructure and technology to support anticipated increase in bandwidth as user base grows.
3.
Voice-over-internet-protocol (VoIP) Telephony

Observation:
Adoption of VoIP opens many doors in communications and has implications for lower costs, flexibility and mobility of DoD personnel.  This type of technology has greater applicability to staff functions and the civil service employee base.   
Recommendation:
Support the transition to VOIP technologies for the DoD.
C.
policy
1.
Knowledge Management as a practice

Observation:
Knowledge management is more than IT functions and equipment in the industry structures.  DoD has moved slightly towards gleaning information from data but has not progressed to developing knowledge from the information from which decisions can be made.  

Recommendation:  Engage in the knowledge management communities of practice.  Consideration should be given to separating the knowledge management function from the traditional CIO function which seems to focus more on infrastructure and hardware than the management of information and knowledge.     
2.
Cross IT infrastructure communication
Observation:
NMCI and its restrictive nature are well known to all who operate within its construct.  Communicating or finding simple contact information between domains is difficult if not non-existent.  Global Address Listings (GALS) are updated but are updated with domains and only periodically.   This is a source of redundancy and from redundancy, errors and outdated information.
Recommendation:
Develop policy that permits a more streamlined method of sharing contact information between all services and agencies. Access to sensitive contact information should be role based and 

Shape acquisition of future IT structures that will centralize command of contact data centers but decentralize control of its administrators to give maximum flexibility and agility to DoD users.
3.
Culture of Information Sharing
Observation:  Although DoD has made strides in information sharing in the operational or warfighting domain, information remains strongly stove-piped in the business domains. , 
Recommendation:
Continue developing policies on information sharing across services that will encourage reuse of lessons learned. 
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