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Introduction 
          Having a complete and well documented Information Technology Enterprise Architecture allows for an organization to make effective decisions about which IT projects to pursue and the technology or products to use in the implementation. 

What Is Enterprise Architecture?

          The first phase of the Systems Development Life Cycle (SDLC) is called Project Identification and Selection. It is in this initial phase that potential projects are identified and ranked. Then particular projects are chosen for further investigation, such as a more in-depth cost benefit analysis, or for implementation (Hoffer 136). So, what criteria is used to determine which IT projects are going to be pursued or discarded? If a project is to be pursued further, what technology will be used to implement and what base infrastructure is needed? These are the answers that an Enterprise Architecture can answer. Known by a variety of other names such as Information Architecture, Application Architecture, Business System Architecture, Enterprise Wide Technical Architecture, the basic process is the same – to develop a high level plan of how IT will meet future business problems. To briefly define each of the above mentioned “subsets” of IT Planning: 

  Information Architecture – very similar to Enterprise Architecture, but focuses more on the application and data aspects of an IT system. Often includes the Application Architecture (mentioned below) and the corporate data model (Willcocks 342-3). 

  Application Architecture – highlights the data flows between applications in a integrated information system (Willcocks 342-3). 

  Business System Architecture – a mix of the strategic plans for both IT and business resources. It is normally in pictorial form and used for high-level planning (Willcocks 342-3). 

  Enterprise Wide Technical Architecture – Another name for Enterprise Architecture, that better stresses that technical components as well as the infrastructure components of EA (http://www.ewita.com). 

          A common word in each of the individual components above is architecture. In this context, an architecture is merely “a set of shared definitions and constraints that are expected to effect a time, cost or risk reduction in future application development or operations" (Gartner - One IT Architecture...). The concept of an architecture is then applied to individual components of a company’s IT infrastructure, or taken all together, covering the entire enterprise. Each of the components mentioned above complement each other to form a common goal – effective and efficient IS planning (Willcocks 342). 

          A corporation of any size is going to spend a considerable amount of energy preparing a strategic plan for their business. Corporate strategic planning is where a corporation takes their current business environment and decides where they want to be in the future. They then construct a strategic plan on how to get from the current to the future state. A very analogous process can be applied to Information Technology – where the current infrastructure is examined, then the desired future architecture is laid out based on both the business plans as well as what is known about future technology. A set of projects is then constructed to achieve this goal. It is important that both business needs and technical needs are considered. Upgrades, replacements and improvements can’t be performed for technology’s sake unless there is a business need for it. Conversely, it wouldn’t make a lot of sense to built complex business processes on top of obsolete information technology infrastructure (Hoffer 141-146). 

          Traditionally, problems are identified and a project is initiated to solve that particular problem. A planning-based approach looks further into the future and seeks to find a solution to the problem both as it exists today and into the future. This is particularly important for projects that span multiple departments or business units in an organization or many organizations. Also, as IT costs are becoming a larger and larger piece of the budget, the cost of an IT “mistake” is more closely scrutinized. Internet and E-commerce applications and their associated technology are rapidly growing. An organization may outgrow a specific solution but a strategy is more long term (Hoffer 141-146). Granted, there are times when a tactical, short-term solution is the best approach to address a very specific, immediate need. However, it must be pointed out to the business leaders that this is the approach being taken, and the short term gains may be offset by future support costs, conversion costs, or other implications of not working within a well-defined strategy. 

          Building an IT strategy based on a specific architecture can be considered a good investment – spend the time today for a payoff in the future. Or it could be considered a risky “bet.” Whether or not it is considered a “bet” or an “investment” relies on the level of predictability of the environment. A limitation of an architecture is that it relies on being able to predict the business needs into the future, and the basics of the technical needs. For example, it is probably a pretty safe bet that a company is going to want to share files and printers well into the future. They are also going to be able to want to communicate effectively with their suppliers and retailers. If the exact technical requirements (of these business requirements) were known, then all that is needed is a design, not an architecture. However, the architecture is going to describe these requirements at a higher level - such as the type of programming languages (e.g. object oriented) or Intel hardware (vs. Sun). However, the less certain about the future environment, the shorter the life span of the architecture and it will have a more narrow scope. In highly volatile environments, maybe the architecture is only good for a year or two, but constantly revised each year for the next two (Gartner - One IT Architecture...). 

          Using the term "strategy", especially when discussing the development of an Enterprise Architecture, can be confusing. A strategy and an architecture are relatively analogous terms. However, an architecture is often thought more of as a static picture that you draw on the wall. A strategy is more like putting the architecture into motion, defining not only what is to be accomplished, but how it is going to be accomplished (Boar 188). 

          IT architecture is analogous to a homeowner discussing high level plans for a house with an architect. After the plans are made, the architect or the builder (designer) can make tactical changes later on to meet other requirements, but the overall framework will stay the same (Cook XX). The same thing applies to IT. An Enterprise Architecture is a high level planning guide for building the infrastructure out. It has to be flexible enough, however, to accept minor changes on down the road. 

Why Should An Organization Consider Enterprise Architecture?

          The role of IT in organizations is changing. In the past, IT was a cost center – it didn’t add to the bottom line, nor did it help gain a competitive advantage. The best that IT could do was reduce costs. However, in the past 10 years, CEOs are realizing that that IT can indeed directly increase revenue. From 1992 to 2002, the percentage of IT investments that grow revenue within a corporation will rise from 30% to an estimated 80% (Meta – The Role of Enterprise Architecture...). This is significant. IT is now more than just overhead for a corporation, it is a business asset that much be controlled, monitored, and managed like any other asset such as buildings, factories, or machinery (Cook xix). Enterprise Architecture also allows a company to treat all of its IT assets as a portfolio rather than individual items. Just as you manage a stock portfolio for certain attributes, such as risk, etc., IT infrastructure should be managed the same way (Cottey). 

          Enterprise architecture is the way to strategically manage a company’s investment in IT. In times of industry consolidation, mergers, acquisitions, spin-offs, drops in the stock market, and a rougher economy, IT enterprise architecture might be the first thing to take a back seat to more pressing business problems. However, this is the worst thing a company can do. At times like these, a company needs to be able to quickly realign their IT strategy with their changing business strategy (Meta – The Role of Enterprise...). If a corporation doesn't have a well documented IT strategy, as an enterprise architecture, then these changes are going to be very hard to make. 

          Some of the other benefits in having a mature enterprise architecture lie in several areas. First, by having a well established idea of what infrastructure is going to be needed in a company, efforts can go into building it, and building it with growth in mind. Then, as specific business applications wish to utilize this infrastructure for their needs, it is already built and ready to go. Standards are another area that, while may seem as a hindrance to some, can be enforced by having a documented enterprise architecture. When a company supports standards, especially in the IT arena, support costs are drastically lowered, allowing the IT staff to do one thing, and do it well vs. having to support a wide-variety of systems, but doing none of them particularly well (Gartner - The Unexpected Case...). 

          Having an enterprise architecture can also help a company retain talented staff by being able to better focus training and other employee development funds, allowing the IT staff to focus on services for their internal “clients”, reduces the number of technologies the support staff has to support (see standards discussion above), and helps better focus the employees efforts, making their job descriptions much more clear (Gartner - The Unexpected Case...). 

          As was previously mentioned, creating and maintaining an Enterprise Architecture is an investment for a company to make, with the payoff occurring sometime in the future. The goal is to be able to deliver the right information to the right decision makers at the right time (Meta – The Role of Enterprise...). 

          70% of large companies are currently too busy fighting fires, solving short term tactical solutions and not developing long-term strategic plans. Just as planning your business strategy takes a different mindset, so does developing an Enterprise Architecture. Often a company’s culture and current employees are more focused on the project at hand rather than looking at their environment from a enterprise standpoint. Because of this, simply trying to “make” your IT department think strategically will most likely fail. When Enterprise Architecture is run as a program, with dedicated staff and an on-going review of the plans, a corporation is much more likely to have the efforts supported and accepted by the business and IT staff (Meta - Running Enterprise Architecture...). 

          Once the architecture is defined, then individual business units merely have to see where they “plug-in” to it to get their work done. For example, if the architecture plans says we are going towards a unified ERP solution, such as SAP, and a business unit wants a payroll system, maybe looking at SAP is a good start. Or if Unix systems are the “standard”, then that part of the design is already done. Finally, if the architecture defines that employee portals are important to the company to boost productivity, then a project to put a portal component together will be approved much faster than a standalone system would. 

          Having an Enterprise IT Architecture is also a valuable tool in reaching the 2nd and 3rd level of the SEI's Capability Maturity Model where the model calls for repeatable tasks and a defined organizational mission (Cecere). An Enterprise Architecture forces an organization to document their IT plans and align them with the business needs. Once the plans are in place, and standards are set, it is much easier to use the same methodologies, if not the same technologies to deliver business solutions. Business leadership is critical in making this move, and with enough committment, a well defined archiecture can easily push a business to the next level on the SEI model (level 2 or 3) (Meta - Enterprise Architecture Process...). 

          Architectures are not set in stone. However, if a business case is made for something that deviates from these standards, these plans are not show stoppers, merely a reason to stop and think about it. It is this "stopping and thinking" that shows where an Enterprise Architecture adds value. It gives the IT decision makers a baseline of the current and future environment so they can decide how (if at all) this new project fits into their architecture plans and how well it will work as the plans mature. It is up to management to decide whether or not to pursue this deviation from the standard. Or perhaps it is a signal that the standard needs to be revisited. Again, as was previously mentioned, the architecture plans need to be flexible enough to allow these kinds of changes as the technology and the business also changes. 

Who Is An Architect And What Do They Do?
Below are six major "parts" of constructing an Enterprise Architecture that an Enterprise Architect would be responsible for: (This information was taken from an Information World article by Paul Cottey - see Sources) 

  Identify the current state of how IT is currently being used in the organization, what technologies are being used and how they are deployed along with the business value that IT is providing. 

  Examine and document any current initiatives currently being planned or implemented that involves IT resources. 

  Document the future state if the current plans execute and business continues as usual. 

  Document the desired future state, where the business would like to be from an IT perspective. 

  Document the "gap" between the two future states. This is the difference between where the IT organization is heading and where it would like to be. 

  Construct a list of projects and initiatives to put the IT infrastructure back on track towards the desired future state. This transition plan will attempt to close the gap previously identified. 

          This is not necessarily a linear process, however, each phase of this process may trigger changes in previous phases. Also, the constant changes in the business environment will alter the content and priority of many of the IT projects (Cottey). Equally important to keep in mind that this is a continuous process whereas these steps are repeated, or the architecture be at least reviewed on a regular basis. One obvious reason for this is that technology is changing rapidly and what might make sense one day might not make sense the next. Other reasons are more business focused, such as the changing strategic plan of the business, competition, laws, regulations, and economic pressures. During hard financial times, taking risks, especially in the IT area, may not make as much sense as it would during times of economic booms. All of these factors must be taken into consideration as the Enterprise Architecture and the resulting architecture plans are reviewed (Firdman 12). 

An Enterprise Architecture team is often made up of three areas: 

       Business Leaders 

       Business Unit or Specialty Architects 

       Enterprise Architects 

          First, having a business leader heavily involved in enterprise architecture is necessary because only they understand the real information needs of the company and how they fit in with the business plans (Cook xix). This may be an executive, CIO, VP, or similar high-ranking individual. They may also act as a "sponsor" type of role in developing and presenting the plans to upper management. This is a very important role. Irrespective of the quality of the Enterprise Architecture, the success of the effort is primarily dependent on the support and enforcement of management (Meta - Managing Change Through...). 

The following picture demonstrates the connection between business drivers and IT infrastructure:                    (From Gartner - The Unexpected Case...) 



Executives and managers can bring the business drivers to the table while the IT experts identify the appropriate IT components. 

          Next, there are the architects or planners of individual business units. This group may also be specialty groups for specific IT projects or technologies that have their own planning teams. These are the people who know their area the best and can provide the necessary insight. Often, these may be the same people who do some of the implementation. Finally, the enterprise level architects consolidate the business information and goals with the individual business units and specialty groups. Enterprise level architects may also deal with other high level architects in the areas of data management, application development, or infrastructure (Gartner – What Do IT Architects Do?). 

          Once data is accumulated from all areas of the business and technical areas, then the architect's job is to define all of the major elements, interfaces, and partitions between the different areas. Even though much of the information will have to be found at the departmental level, the architect should take a enterprise view of the organization during the analysis. Priorities and responsibilities of individual departments may change over time, but the overall nature of the organization should be relatively stable (Miller). Depending on the organization, further responsibilities of the architects may included managing the lifecycle of major groups of technologies, procurement of infrastructure level technologies, methodologies for design and documentation, standards for lifecycle development and operational processes, training needs, data architecture (naming standards, storage, etc.) (Gartner – What Do IT Architects Do?). Creating standards between different areas of the company will ensure that applications can be effectively integrated with each other. 

          A paper on Enterprise Architecture wouldn't be complete without mentioning the Zachman Framework. This framework provides a basic structure for organizing a business's architecture through dimensions such as data, function, network, people, time, and motivation. The last three dimensions were more recent additions to the framework. Each dimension is then described through the perspectives of different players in business's IT organization such as the planner, owner, designer/architect, builder, subcontractor, and user. This very technical and rather theoretical framework is rarely used "as-is" rather it is the basis for other, more practical applications of Enterprise Architecture (http://www.istis.unomaha.edu/isqa/vanvliet/arch/isa/isa.htm). The Zachman Framework should be something that any IT Architect should at least be familier with, and to understand some of the questions of who, what, when, why, and how - and from who's perspective are the answers (Meta - Managing Change Through...). Answering these questions will be beneficial in producing a complete Enterprise Architecture. Another advantage of the Zachman's Framework is the idea of classification. Classification allows you to "eat the elephant one bite at a time" and identify different pieces of the IT infrastructure through different perspectives in logical pieces. By doing this, you have a much more manageable list of components to analyze (Cook 47). 

            A final part of the architects job involves actually using the architecture that they have created. Communication is probably the biggest part – an architecture isn’t any good if the other managers and technical designers in the company are not aware of it. By educating these people, and showing them roadmaps for technology, they can make better decisions. The architects should be responsible for dealing with exceptions and helping to minimize their impact on the stability of the infrastructure (Gartner – What Do IT Architects Do?). 

       Despite much industry wide concern about outsourcing, these enterprise architect jobs are not likely to move outside of the organization. The type of business insight, longevity, and systems thinking are hard to find in a typical IT outsourcing arrangement (Gartner – Enterprise Architects: Technologists...). As important as Enterprise Architecture is to a company, having stability in this role is crucial. 

Current Enterprise Architecture Efforts at Anheuser-Busch
          Below is a description of three major programs utilized at Anheuser-Busch uses to maintain their Information Technology Enterprise Architecture. This information has been gathered by personal experience of the author through his current job responsibilities. Please contact him at doug.preis@anheuser-busch.com for additional information on these programs.  

Architecture Plans

          Within MSG (Management Systems Group, the IT organization within A-B), the various technical departments, on a yearly basis, construct what is called a “Three-Year Plan” in their area of expertise. As of recently, the program has been renamed to merely “Architecture Plans” to reflect that fact that some of the plans are relevant for much less than three years, and some for much more. These architecture plans consist of two major parts: 

High-Level Strategy
          This is the high level technical direction for a given technology and the benefit to the business for this particular technology. For example, consolidating file servers down to fewer servers will reduce operating costs and maintenance fees. Reducing costs is one of the core ways that IT can help an organization. Another example of a recent addition to the list is the usage of wireless e-mail devices (i.e. Blackberries). These devices allow the field sales personnel more timely access to information, allowing quicker response to customer inquires. This can directly benefit the business by creating more beer sales, contributing to increased revenue, the other major contributing benefit of IT. This documented strategy allows management to see the business value of upcoming IT projects. 

Communication And Project Planning Tool
          Secondly, these architecture plans contain a list of high level projects with estimated dates of initiation and completion. This list is useful for communicating upcoming projects to other team members, both within the IT area and within the business units. 

          The architecture plans are not written and hid in a drawer until the next year. They are used for communication with management to assist in their budgeting, and HR needs. They are used to communicate with other portions of the organization, such as the application development group so they are aware of what infrastructure is in place for them to develop applications. In the example above, with wireless e-mail, now it would make sense to possibly develop an application that utilizes this wireless infrastructure for some other business process. 

          These plans give management a “heads-up” as to what projects they can expect to see. So when a project is brought forward for approval, projects that are already on the architecture plans list are more readily approved. This goes back to the previous mentioned “Project Identification and Selection” Phase of the SDLC. Projects are identified and perhaps approved way before detailed analysis is done. This saves the company time and money in not developing projects that have no business need. 

Enterprise Architecture Stoplights

          There exists, within MSG, a department that owns the entire Enterprise Architecture Framework for the IT organization. It is implemented as is a Lotus Notes database (with a web front end) that lists every technology that is used within AB. It includes the types of wiring for the networks, to spreadsheet programs, disk drives, and development software. Each item is labeled, after a brief description, as Red, Yellow, or Green: 

  Red signifies that this technology is defunct, obsolete, and the users of it should be actively pursing its removal. 

  Yellow signifies that this technology has been replaced but there is no immediate need to remove it. Further deployments of this technology should be avoided. 

  Green means that it is a readily supported and available technology that can be easily deployed as desired. 

          The status of items on this list are monitored and modified by the Subject Matter Expert (SME) assigned to it. These are usually architects in various departments whose job it is to monitor the industry and the business for the viability of the piece of technology. When the architect decides that a piece of technology is becoming obsolete and has been put on the "red" list, the architect will define the replacement technology and help the responsible parties construct migration plans to newer technology. By updating the architecture plans with this information, it also makes it easier to "sell" the project to make these replacements in the IT infrastructure. 

New Technology Process

          A process known as NTP (New Technology Process) is the mechanism that new technologies, those that have not been previously identified as needed on the architecture plans, are introduced into the organization. 

          NTP is a process by which a customer group or a member of the IT organization recognizes the need for a piece of technology that is not currently being used. A NTP committee is formed with the relevant technical architects and business managers. This committee then reviews any current technology to see if it can meet the requirements. If not, a RFP (Request for Proposal) is sent out to potential vendors. The committee then selects the best vendor to meet the strategic needs of the company as well as the business needs. Now, this particular piece of technology is added to the list of “green” items (see Enterprise Architecture Stoplights) to be used by other business units. Design and implementation are not part of the NTP, it is merely a formal process for getting new technology into the company. This way, individual business units are not pursuing the same technology, unaware of each other. By including the proper technical architects on the team, assurance is made that the product chosen will not conflict with existing architectural plans. 

Conclusion

          In the fast paced changing world of both business and information technology, companies today need to have a well-thought out, documented, and communicated IT Enterprise Architecture plan to ensure that IT provides a competitive advantage.
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