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2.00 Introduction to EA Fundamentals 
The authors of this document have struggled with many of the topics in this book, but none so much as this introductory chapter, as it sets the tone for the remaining chapters and perhaps the entire book. The singular purpose of this chapter is to introduce the reader to many of the fundamental concepts, topics and terms of the practice and profession of EA. We say practice because that includes processes, methodologies, models, frameworks and definitions and we say profession because that incorporates the roles, responsibilities, capabilities and knowledge needed by EA practitioners, commonly called enterprise architects. So in the following subchapters and sections these topics, which are foundational to EA, are covered and explained. They are introduced here the “what is it” level, to ensure that these essentials are available to the reader as they encounter the detailed “how to” aspects of the later chapters.  What we have here, is an attempt to provide just enough to “whet yer whistle” on the fundamentals. Some of the authors believe that this chapter should as well cover the motivation and rationale for EA, or why should we do this.  Because this could greatly lengthen this chapter and open it up to much opinion, the chapter lead decided to stay with what being the prime directive of this chapter,  The why and how interrogatives should be covered in greater detail in the remaining chapters. Please, read on.
2.01 Enterprise Architecture Concepts and Definitions 
A sound and rigorous grounding of the concepts and definitions of EA is critical to understanding and using this entire volume and will set much of the basis for what follows.  The first section of this subchapter, “EA Concepts”, describes the essential concepts of enterprise architecture that are generally subscribed to by most practitioners, and that are based on and in the seminal works in the EA field (e.g., of people like John Zachman, James Martin, Clive Finklestein, Dr. Steven Spewak and many others who have in the past and that  are contributing now), and of the major frameworks and methods including some of the work done in the U.S. Federal Enterprise Architecture). In the second section, “EA Definitions”, the context for the EA definitions, as contained in the attached glossary, is given with some of the main or major definitions that are again critical to this text. Both sections will support the information in the remaining chapters.
2.01.1 EA Concepts
The essential concepts of EA are still slowly maturing, but it is safe at this point to say that there are some key ones that most architects agree to and that are taught in almost all EA curricula.  It is generally agreed that every EA has at least two definitional states, the “As-Is” or baseline and the “To-Be” or target. Usually these are accessed and described through a set of viewpoints that describe, usually at least, business, data, applications and technology viewpoints.  The definitions contained in IEEE standard, 1471-2000, the recommended practice for the description of system architectures, can be applied to EA, and contribute to the set of concepts.  These concepts are generally also in accord with the Open Group’s Architecture Framework (TOGAF) and other frameworks offering some added provide clarity for the reader and some degree of interoperability of this text with other references.  It is not uncommon to find other viewpoints added or alternate titles or configurations for the viewpoints. For example:

· In some architectures the data viewpoint could include information, whereas in others it is described separately or within the business layer;

· The U.S. Federal Enterprise Architecture also prescribes a performance viewpoint through the description of the Performance Reference Model (PRM) - increasingly a standard viewpoint for an EA.
· Still other architectures leave certain business or mission aspects less than fully defined and instead use capabilities or operational views as surrogates for the typical business architecture artefacts.

Some typical reasons for variations in EA approaches include:

· Differing scales and scopes of EA

· Levels of complexity

· Business activity levels

· Desired degrees of detail

· COTS product implementation versus custom components and configurations

· Ownership versus custodial boundaries influencing layer content and aggregations

· “First attempt” versus mature documentation
The EA is intended to describe critical features and capabilities of a configuration.  It is also a baseline to support deliberate changes. This set of adapted and approved changes make up a portfolio of projects and a transition plan.  Every EA should have a transition plan (also known as implementation or migration plan) which identifies the set of initiatives to migrate the enterprise from the baseline to the target state.  This transition plan should feed into the IT investment portfolio or ultimately include or constitute it.
In EA a framework provides a high level roadmap and provides focus while permitting efficient change.  A methodology provides an efficient and effective repeatable set of processes or steps to develop the EA allowing the enterprise to implement change.  Almost all EA efforts recognize the need for the use of both a framework and a methodology for guiding their efforts. We say almost because there are some who believe that frameworks and specific processes (e.g. the Open Group’s Architecture Framework {TOGAFTM}, Enterprise Architecture Planning {EAPTM} or the process in the U.S. Federal CIO Council’s Practical Guide) are no longer necessary.  Many practitioners of Service Oriented Architecture (SOA) believe that EA does not need to be done or not very extensively, because SOA to some extent incorporates the reuse and sharing of an enterprise wide approach. It is not the intent here to resolve these issues but to merely characterize them in the context of EA concepts.

Finally, but importantly, there are key concepts covered that deal with EA program implementation and use. First and foremost is EA governance which deals with the choices and decisions made within the process of defining and delivering the EA itself. Usually this governance takes the form of a chartered organization (e.g., an EA working group or council) which rules on various issues relevant to EA prioritization and direction.
Secondly there is the concept of EA engagement, that is, the key relationships that EA has with the major business management and change management processes and functions within the enterprise.  In many organisations the EA feeds into a larger capital IT planning process (e.g., Capital Planning and Investment Control (CPIC) in the U.S. Federal government).  The EA is often used as input into investment business cases development and investment decision-making by an investment control board.  Typically the integration of the EA with other such processes is advocated, including the budget process, the systems development life cycle and most importantly the security and privacy programs.
Commonly EAs use, or have in their documentation, various models or structured artefacts that often are created in either an EA tool and or stored in an EA repository or knowledgebase. The use of models, tools and repositories are becoming fairly standard concepts in doing EA. There are other concepts that relate to EA and that could be reasonably debated as to being fit for inclusion here.  But, for brevity and focus, we will discuss them elsewhere where they better fit.  

2.01.2 EA Definitions
The issue of EA Definitions is a thorny one at best. It has been suggested that this volume adopt the definitions from IEEE 1471-2000.  Others have suggested we conform to the Zachman columns and rows; the TOGAF, the FEA or other EA definition sets.  It is such a difficult issue that we are adopting an approach which enables the authors to use the definitions they feel are appropriate in the context of their chapters, subchapters or sections.  A general glossary of definitions has been established and it will be updated and published with this volume as an appendix. 

2.02 Purpose and Goals

Every EA has a purpose and/or a goal or goals to which it is being targeted by those sponsoring and supporting it in the enterprise, even though these are not often articulated in literature on EA.  The purpose should be expressed as a mission statement, describing a broad range of achievements that the EA targets (it may also be accompanied by a vision statement, that describes what the world will be like when the mission is achieved).
It is useful to think of the mission statement in three parts:

1) Delivery: what is the EA delivering for the benefit of the organisation (e.g., “enabling rapid deployment of organisational change”);

2) Foundation: what does the EA “believe in”.  This may summarise key principles to be achieved (e.g., a “achieving a balance of stakeholder concerns, optimised for the delivery of long-term value”);

3) Practice: what mission does the EA set for itself (e.g., “being up-to-date, accessible, trusted”).

Goals then provide further refinement of the mission statement and should be purposeful and qualified, in that they should clearly define what is and is not being targeted by the EA effort. 
It is always a good practice to have the purpose statement and the goal(s) written down and agreed to by the EA sponsors.  The degree of specificity can vary and whatever the goal(s) it should be in alignment with both the EA scope and the principles. Some examples to which EA purpose or goal statements could be written include:

· Business Realignment

· Enterprise consolidations 

· Enterprise expansion and new market penetrations
· Overall enterprise mission business efficiency

· Cost savings

· Enterprise restructuring and/or mergers

· For compliance

These are a general set of high level topics which can be evolved into purpose or goal statements for EA.  In every instance these must relate to the EA’s scope.

2.03 Scope 
The scope of an EA is a critical component and input into planning and structuring the approach, framework, methods, support and tools for an EA project or program. For example an EA could be broad and encompass a very large enterprise, but only cover a business architecture viewpoint (e.g., by covering the “planner” and “owner” viewpoints of the Zachman framework); or conversely an EA could be comprehensive and fairly deep in relation to a specific subject thus enabling implementation quickly after the EA (i.e., dealing with what Zachman calls a “sliver” and which others refer to as a solutions EA or a segment architecture).

How the EA is bounded (scoped) means a great deal to what can and should be done to document and complete the EA. The scope drives the EA, determining everything from the staffing, to the time frames and deliverables.  When the scope of an EA is not well understood or specifically defined, there is a considerable adoption and delivery risk and therefore the overall potential for success or initial EA completion is compromised. The scope of the EA can enable it to be very successful or to be disastrous. Too much scope and too little resources and support can doom an EA effort from the start. On the other hand a well scoped EA pilot in a part of a company or organization can set the tone for and provide a template to roll EA out across the entire firm or organization.  So the scope of an EA can be a mile wide and an inch deep or a mile deep and an inch wide, or something in between, but however it is set, the scope must be well defined and used as the determinant for the EA Program or Project plan and the resources and timeframes to ensure success.
Typically it is the responsibility of the Chief Architect or the EA Program manager to define and thereby establish the boundaries of the EA scope and how it fits to the business mission elements as well as integrates into the IT governance. Also typically a scoping statement is included in the EA charter or project/program plan which should be approved at least two levels above the architect or even by the top executive board. 

2.04 Benefits and Advantages of EA
2.04.1 The more traditional benefits
.  

Depending on the extensiveness of the EA approach, organisations have traditionally considered the following to be benefits of EA:
· Improved planning

· Enhanced decision making, and

· Communications
These broad crosscutting categories are detailed further in sections below.
As an alternative,  a compelling case can be made in aligning benefits to the main architecture views.  That is, by delivering best value from business change, value from information, value from systems and value from information technology.  Again, the cross-cutting benefits of planning, decision-making and communications then work as enablers in each of these areas.

2.04.1.1 Improved Planning

From a tactical (those immediate next steps in the pursuit of the overall strategy) perspective, EA can help to coordinate otherwise architecturally disjoint or isolated program-level planning activities, for example, to enhance reuse of all enterprise assets and reduce duplication of effort.  It provides the reference material to ensure continuing business/IT alignment, better solutions provisioning and improved configuration management. 

EA also enhances strategic planning as it facilitates the creation of strategy and business driven future states which fully describe the business, information systems and infrastructural components required to realise a vision or execute a strategy. In its most mature form the discipline also facilitates the repeatable creation of multiple planning scenarios to cater for different strategic options. Each scenario would typically represent a different future state, or alternative migration path, comprising of its own set of business, information systems and technology components.

Other important planning related benefits of EA include:

· Establishing a unified enterprise-wide vision

· Increasing the responsiveness to changing business (mission) needs

· Creating traceability of requirements from strategy to resource deployment.

· Establishing mechanisms to make more effective investments 
How EA contributes to each of these areas could be another subchapter at the very least and it is expected that these will be expanded in other chapters later in the text.
2.04.1.2 Decision making

EA can uniquely provide comprehensive views of current and planned enterprise capabilities and resources as typically it is the sole function with a remit to work across the whole organisation with a broad goal to support the overall enterprise in all its facets. While some would consider other functions (e.g., HR and finance) to also be in such a position, these other functions do so only in the context of their areas of concerns, whereas the EA potentially has all areas of concern within its scope. These views may be further enhanced through the provision of online repositories that provide decision makers with real-time access to EA information in varying degrees of detail. The views provide the relevant reference information to help executive, operations and development staff with planning, acquisition, deployment and operational activities. This visibility and availability of higher quality information can also provide the basis for integrating various governance processes, viz., strategic planning, program delivery, procurement, and other resource planning activities. 

2.04.1.3 Communications

Communications can be vastly improved by using EA views to simplify the presentation of otherwise complex architectures and regularly convey integrated information on strategic goals, business and technology. A greater level of understanding is promoted with staff able to view the enterprise from an end-to-end perspective. This greater level of understanding provides a richer environment for innovation to flourish, breaks down barriers and facilitates more meaningful collaboration across the functions of the enterprise. 

EA can also help facilitate the creation of a common vocabulary across all staff, and with external stakeholders, to ensure that there is full and complete understanding during planning, development and management of enterprise resources.  This is invaluable in large and complex environments.


2.04.2 Using EA to raise Enterprise Value
When EA is regarded as a holistic method and integrated business function with the objective of analysing, documenting and shaping the entire enterprise, the true value of EA is unlocked. Using EA to capture and communicate the entire intellectual capital of an enterprise can have a great impact on the bottom line and hence raise value. In a private sector organisation this could result in increasing shareholder value, whereas in a public sector organisation the equivalent would be raising agency performance.
The following table highlights some of the categories where EA can deliver views and facilitate decision support activities that would provide direct benefits by raising values.

	Category
	Private Sector

(Increased Shareholder Value)
	Public Sector

(Raised Agency Performance)

	Revenue Growth
	(
	

	Operating Margin
	(
	

	Asset Efficiency
	(
	(

	Policy Objectives
	
	(

	Program Delivery
	(
	(

	Operating Efficiency
	(
	(


2.04.2.1 Revenue Growth
Revenue growth is the key measure of a company's operational effectiveness and involves increasing the revenue received from the sale of company products, services, and assets. The opportunity to increase revenue growth can come from the ability to create end-to-end models, for example:
· representing how product and service offerings are provisioned and how assets are effectively deployed;
· in order to improve account management and/or customer relationship processes for different customer segments.
2.04.2.2 Operating Margin
Operating Margin is the key measure of a company’s operational efficiency and refers to the difference between the revenues received from the sale of products and services and the costs of providing those goods and services. Some examples of raising value in this category could be the ability to create end-to-end models on, for example:
· logistics processes with a view to improvement and offset selling, general and administrative costs;
· customer-facing business processes to reduce the cost of customer interactions across all interaction channels (such as Internet, call center, field service, and interactive voice response);
· shared processes, to enhance reuse, and hence reduce the cost of corporate-wide services. 

2.04.2.3 Asset Efficiency
Asset efficiency is about the management of the organizations assets to maximize their utility with minimal cost. Performance excellence is driven by the ability to effectively and efficiently manage intellectual, physical and people assets.  The EA can provide value in the management of assets by, for example:
· Providing an inventory of intellectual property to help facilitate the effective and efficient management of intellectual property;
· Promoting an understanding of current and future state staffing requirements, and hence can help provide a baseline reference for improving the enterprise workforce development strategy, improving visibility of enterprise strategy to provides for easier identification of training needs and facilitating the alignment and adjustment of workforce requirements with each of the architectural domains;
· Improving the visibility and governance of physical IT assets and their alignment with business goals depends, in part, on depth of modelling. It can also facilitate optimization of inventory by improving procurement, management, analysis, and turnover performance.

2.04.2.4 Policy Objectives
Outcome-focused approaches can help translate policies into tactical program plans that deliver measurable results. Combined with program delivery, EA processes can help measures an agency’s performance around its core programs and services and can help answer the question, “Does the agency effectively achieve its mission?”  Through enhanced EA modelling, performance in achieving policy objectives can be improved through:
· Policy execution – facilitates improved governance by modelling the alignment of architectural components with policy goals and objectives.  The resulting greater clarity of description and understanding of enterprise components improves intergovernmental liaison and communication in terms of policy implementation;
· Strategic alignment – facilitates better strategic planning by providing demonstrable alignment between strategic planning and policy/programme goals and metrics.  In turn, this promotes a clear definition, description and understanding of end-to-end performance measures;
· Accountability implementation – improves accountability by facilitating improved governance and strategic budgeting. 

2.04.2.5 Program Delivery
Successful programs are those that deliver real results and essential services within their program parameters (e.g., budget, time, impact etc). Programs should be designed to meet or exceed the agency’s strategic goals around effectiveness, efficiency, and increased constituent satisfaction.  

· Effectiveness is the degree to which a predetermined objective or target is met. EA facilitates alignment of programme goals to mission by enabling strategic and business planning. It also helps facilitate business planning across agencies. It can also enhance program impact by facilitating improved communication to enable programme innovation

· Efficiency is the relative amount of inputs used to achieve a given level of output. EA facilitates process reengineering to achieve costs and cycle time efficiency. Reuse of architectural components also promotes efficiency.

Program delivery is also enabled, as alluded to at the top of this sub-chapter, by providing direct support to the program manager and team, such as through the provision of existing EA artefacts, through the cross-function/agency perspective EA brings, through quality assurance and control, through risk mitigation, and through the provision of enterprise facilities (e.g., the repository) that program can (re)use.  Further, programs are benefited through the direct support for any cross-solution requirements (e.g., interoperability with other solutions, integration of technology) which are a direct result of the (re)use of EA artefacts (e.g., a common data architecture).

2.04.2.6 Operating Efficiency
Operating efficiency is not restricted to public sector organizations, but applies equally to the private sector. Operating efficiency is one of the key measures used to evaluate performance and refers to delivering maximum value for money in terms of service levels, product quality and/or operational support. It ties closely to meeting budget goals. It is important because it has a large impact on the financial resources required to run the enterprise. It adds benefits in these areas as follows:
· Technology – EA (and associated governance) helps to create value by aligning IT strategies and operations with program goals and organization objectives. It also helps improve the management and utilization of integrated IT programs and systems to add value to the overall management.  

· Procurement – EA (transition planning) provides reference information to facilitate improved procurement efficiency.
· Financial Management – EA (governance) can help improve financial management by providing the reference information necessary to integrate governance processes to reduce financial risks and enhance strategies for risk management. The reference information can also facilitate improved budget execution.
Beyond these other aspects of efficiency improvement enabled by EA include removing redundant workflow/process, improving workflow/process, enabling sharing of best practice through the re-use of reference implementation models, removing redundant copies/version of data and information, and accelerating the impact assessment of proposed change initiatives.
Additionally, EA provides direct benefits to specific stakeholder groups. For example; 1) The benefit of an EA to the existing architects and designers at all levels in the enterprise, that is, bringing a cross-enterprise, analytical, engineering-based, approach to those who already think about strategy, change and solutions. It delivers efficiency and effectiveness gains in their own productivity and improvements to the quality of their work.  2) The benefit the EA brings to those who manage and deliver the change agenda of the enterprise, in that it encapsulates the point on planning below, but also includes improvement to decision-making, delivery, reduced delivery risk and faster implementation.  3) The benefits to those who manage the solutions implemented by the business/mission programs, that is, better, more manageable, cost effective solutions, increased ability to respond to future change, and reduced management overhead, etc.  Finally, 4) Benefits in terms of the business key performance indicators (KPIs) enabled by these solutions.  For example, reduced product cycle times or ability to target new markets.  In each of these areas, which are more able to be quantified through KPI’s, there are the cross-cutting, enabling benefits of better planning, decision-making, communications, risk management, maximized asset use and reuse and other indirect benefits that are often more difficult to quantify or directly place monetary value on.
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2.05 EA Drivers  

A number of leading enterprises, as well as, governments have already started using EA programs as a means to realise their vision.  Although EA is not a new concept, it has recently gained more attention for the reasons like:

· Industry restructuring, including mergers and acquisitions

· The bursting of the IT bubble

· The end of the ERP myth

· Regulatory pressures
· Information and asset protection

· Business continuity and crisis management planning

· IT services management (ISO 20000)
Other drivers, developed during EA projects, were established along the following lines:
· Technology drivers.  The need to understand the impact of technology change on the IT estate and operations (e.g., what will happen when a particular technology becomes redundant/unsupported).  The need to understand the potential for technology to improve business productivity and growth (e.g., the ability of a new technology to open up a new channel to market;

· “Management” drivers.  Best practice in business management

· Market drivers.  Trends and events in the competitive market (see PESTLE analysis)
· Corporate Strategy / Public Policy.  The direction chosen for the organization itself

· Pain Points.  The flip-sides of the management drivers, these constitute the “where” is the organisation feeling pain (e.g., poor data quality, high customer churn.) 
A take away point, here, is that the drivers for EA can and will change and it is important to understand what they are and how they create pressure for the EA to full fill certain needs.

2.05.1 Industry Restructuring
Industry pressures force enterprises to consider restructuring, including mergers and acquisitions (M&As), in order to ensure growth and viability. Many enterprises define EA plans with a long term vision such that system disruptions are minimized due to changes in their technical environments caused by organisational restructuring. Regulators also recognize that duplication in IT systems and standards can be an inherent risk factor for companies after M&As. EA can help to eliminate many redundancies and reduce the potential for points of failure.

Industry changes also require enterprises to reconsider their business models. In today’s business climate the need to be flexible, agile and highly responsive to market changes is leading many enterprise to increasingly rely on information and computer technology (ICT). Enterprises are finding that changes to their business model cannot be undertaken without having a holistic view of the changes that are required to both business and ICT infrastructure. EA is now being seen as a tool for planning and designing a more comprehensive business transformation program integrating planning at multiple levels of business and IT. 
2.05.2 The bursting of the IT bubble
Since the turn of this century, the IT bubble, of vastly overrated efficiencies and wildly successful new technologies, seems to have burst. The internet boom and the predictions for internet dominance in many markets has not happened, quite as predicted. Many enterprises have started focusing on IT cost reductions, often in the form of outsourcing of typical IT services and through consolidations and automation of various features (like help desks and user support).  To build more credibility with its user base, many IT shops have seen their enterprises employing more standard, reusable and proven technologies rather than hastily adopting novel and emerging technologies. In this scenario, EA becomes a management process for the senior enterprise management to make prudent IT investment choices based on their long-term business plans.  The use of EA by itself does not preclude change novelty nor the implementation of newer technologies.
2.05.3 The end of the ERP Myth
Since the 1990’s many enterprises have implemented Enterprise Resource Planning (ERP) with the view that a single, best practice based, integrated architecture would replace complex and fragmented systems environments. Enterprises have now come to realize that a single vendor solution cannot cover the entire spectrum of business processes and that enterprises need to define their own architectures for current and future businesses.  EAs now embed multiple vendors products/solutions within and existing configuration and the methods for incorporating their architectures is slowly improving, although the individual vendors still do not as a rule deliver the architectures (and requisite artefacts) with their products/services. 
2.05.4 Regulatory Pressures
Increased corporate governance regulation (e.g., Sarbanes-Oxley {SOX}), increased financial services burden (e.g., MiFID, BASLE II- Note –these need to be spelled out), increased data protection regulation, increasing requirements under freedom of information (e.g., in U.K. public sector) have sponsored the general move to evidence-based regulatory compliance.  These regulatory pressures put in the context of standards (for example, considering SOX as a root regulation, you can follow an increasing evidentiary flow as follows: SOX ( PCAOB ( COSO ( COBIT ( ITIL ( 6-sigma (in IT) Note –these need to be spelled out. 
Another public sector example is the Clinger-Cohen Act (CCA), passed by the U.S. Congress in 1996, which required U.S. Federal agencies to link IT investments to performance measurements and is still spurring massive changes in the U.S. Federal government particularly in its IT purchases and uses.  The Federal CIO Council established a Federal Enterprise Architecture Framework, which, among other things, sets out the following objectives:

· Promote collaboration and information sharing among government agencies; 

· Establish economies of scale and the avoidance of redundancies in investments; 

· Produce efficiencies in transactions; and 

· Create improvements in the levels of customer services. 
More information on the U.S. laws SOX and CCA and the Federal EA can be found on the Security and Exchange Commission’s site, the Office of Management and Budgets E-Gov site, the U.S. CIO Council’s portal and the U.S. Government Accountability Office’s website.
It can be expected that regulatory requirements will rise even higher in the future. The advantage of having long-term EA plans is that the enterprise can avoid having to respond to regulations in a haphazard manner.  The use of EA representations also enables regulators to understand opportunities and barriers to these agencies/organizations success. 
2.05.5 Other Drivers 
The other drivers like the protection of information and assets, business continuity and disaster response management and the basic and necessary IT services management, on a normal basis, all can rely upon and draw from the EA, significant value.  This is particularly true in the context of understanding the high end business needs and not loosing site of the enterprise strategic goals.
2.06 EA Performance, Maturity and Return-on-Investment 
EA is intended to enhance performance of the organizations or enterprises for which it is being applied. So, it goes without saying, that the value invested in the EA, creating and maintaining it, should produce a return-on-investments. The following sections cover the salient aspects of this concept.
2.06.1 EA – Achieving Return-On-Investment 

Theoretically, it is understood that the EA program supports mission performance and the achievement of business results.  Determining return-on-investment, however, remains an elusive aspect of EA.  It is a major area of challenge for EA programs, followed closely by EA Program Performance Management.  It is not a coincidence that these two issues arise together as they are heavily related.  A lack of maturity in one usually correlates with lack of maturity in the other. Likewise for success – success in one will be found with some degree of success in the other.  Why?  The answer is that the information required to show return-on-investment is directly related to information needed to measure EA Program performance or EA success.

Business success and performance improvement results can be attributed to EA analysis and techniques on many projects.  Demonstrating EA value in this regard will require planning and some additional work.  Specific steps must be taken at the onset of the initiative to collect data that can later be used to measure business improvement and calculate tangible benefits that can demonstrate return-on-investment. Return-on-investment cannot be calculated without planning and information gathering.  Baselines must be established for comparative analysis.  Without baselines, performance management and return-on-investment EA programs will struggle to show success and prove their worth.

2.06.2 Understanding what should be measured.

Performance of an EA program can be addressed from many perspectives. Here we presnt two. It is highly advisable to pay attention to both.  First, the performance of the EA program can be planned and carefully orchestrated to demonstrate the value of EA.  Secondly, the value of EA can be attributed to the success of other agency programs in which EA contributions can be validated and were highly instrumental in achieving success.  Both perspectives are valid and both require the same – a baseline to compare before and after.
Others believe that EA programs are amenable to management through KPI’s, as noted above, including but more broadly based than just ROI.  Indeed it may, at times, be a good tactic to avoid ever having to demonstrate ROI by continually showing improvement in other KPI’s!    

2.06.3 Measuring the Performance of the EA Program from an internal perspective

The Balanced Scorecard has been used to effectively manage organization improvements for years.  In 1992, Robert S. Kaplan and David Norton introduced the balanced scorecard (BSC)
, a concept for measuring a company's activities in terms of its vision and strategies. It gives managers a comprehensive view of the performance of a business.  It is a strategic management system that forces managers to focus on the important performance metrics that drive success.  (From Wikipedia, the free encyclopedia)
Using the balanced scorecard approach allows the EA program to have a more focused approach to identifying return-on-investment.  The Balanced Scorecard incorporates four specific views that can be tailored to objectives of the EA program and then mapped to initiatives that are expected to demonstrate performance improvement.  ROI can then be calculated based on the success of these performance improvements.
Another view is to include other kinds of other indicators that would represent themselves on a balanced scorecard for an EA function. These could include:

· Number of programs engaged with the EA function

· Number of artefacts used/re-used

· Time to market for EA artefacts

· Number of “gates” considering EA checklists

· Reuse of architectural decisions (number of times) applied across the enterprise
· Number of links to EA information base or portal on organization’s intranet

· Performance against head-count, retention, development and other human resource indicators

· Performance against financial indicators (e.g., operating within budget, gaining an income threshold from cross-charging)

Again, the ability to show improvement in a balanced range of KPI’s could deflect attention from ROI and/or Investment Rate of Return (IRR) and focus more on achieving things for other people on their terms – one of the better ways to sell and gain acceptance for EA and the EA Program.

2.06.4 Measuring the Business Value of the EA Program 

Using a measurement mechanism like the Performance Reference Model in the U.S. FEA, the EA program can point to measurement groupings where the EA has made a positive impact on mission outcomes. It is critical that baseline information is captured at the onset of the engagement of the EA in mission delivery in order to do this.  One such approach could be as follows:

1. Performance Measurement Areas -  Review planning documents to determine those areas in which the organisation needs strategic support to be prepared for future changes;
2. Performance Measurement Groupings.- Identify strategies that EA can execute to provide decision-supporting information in those areas;
3. Performance Indicators -  Identify where we can observe (quantifiably) the impact of EA support;

4. Performance Metrics - Determine how to measure the success of EA in supporting these areas.

Programs or projects that effectively demonstrate cost savings or increased benefits realisation have tangible evidence that can be used to show a return-on-investment based on EA expenditures that were conducive to business improvement.  The architecture team must be prepared to support the business representatives from beginning to end in order to facilitate data collection.  It is the architect’s responsibility to ensure that the management strategy includes understanding the “as is” and defining the “to be” process environment.  EA artifacts developed by the internal architecture team represent a cost saving over having this work outsourced.  This is especially cost effective when the architecture group has already documented the agency’s “as is” architecture; thereby, saving time and money.

2.06.5 Addressing Return-On-Investment

The benefit of working the EA strategy from the business perspective is that the value is continuously embedded within the business community.  Why would you want to measure “how timely EA products are produced” when that brings no value to the business unless for the same level of quality it meant bringing needed changes to programs in quicker, or at lower risks.  Often, however, producing something quickly does not mean that it is a useful product or outcome.  Timeliness, none the less is an aspect of quality and higher quality has value.  More important, than speed of production, might be - “how much staff time has been reduced due to a more streamlined business process.” The staff time can be converted to the value of an FTE – thereby, representing a cost-saving. This of course is provided that the FTE cost is realised as a benefit.  This can be in two ways: 1) by removing the FTE and 2) by shifting it to doing more (different) work, perhaps elsewhere.  In the second case the value includes the value of the work being done that otherwise would not – a potentially greater source for the business case.  This is something of interest to the business and directly attributable to the EA.  At the same time, we can calculate the EA costs of achieving the cost-savings for the business.  You can now see the ROI for EA in this example.  It started with baseline costs for the business process.  It required tracking EA expenditures for process improvement.  It included monitoring the results of the re-engineered process.  It required a comparative analysis of costs expended to cost saved – projected for an extended period of time because the new process will continue to improve as the process matures, increasing the return.
In calculating ROI it is important to qualify all costs (savings and avoidances) or values of benefits according to how they are attributable to the EA or EA Program.  This creates a validation for all claims of value or cost advoidance and removes ambiguity and uncertainty of direct/indirect attribution.  If there are instances where the attribution is less than directly or 100 percent attributable the reasonable percentage of the value or savings attributable should be calculated.  Again as long as this is stated and explained it only strengthens the validity of the ROI.
2.06.6 ROI –Resulting from Support for Business Modernization

A great opportunity for EA (and the EA Program) to shine is within the context of business modernization.  Modernization of business processes and operations provides an excellent opportunity for architects to demonstrate ROI.  In order to effectively modernize the business, the current situation and dependencies must be understood.  EA analysis can play a major role here.  The architects should be well positioned to provide suggested modernization criteria, as well as to support the prioritization of modernization initiatives.  This support can be of significant value to the organisation.  And while you may not be able to directly calculate ROI of these EA expenditures, supporting senior management modernization decisions can go a long way in terms of “good will”.

Another strategy that will actually result in tangible benefits includes the re-use of services and service components.  Each time an IT initiative integrates re-usable components, money is saved in terms of either development or acquisition.  EA teams should be prepared to calculate these cost savings to demonstrate ROI.  

Business process re-engineering should provide direct ROI when carefully planned by the architecture team.  Assuming that the process was greatly improved at the end of the initiative, BPR initiatives led and largely supported by the EA team should have baseline activity cost information that can be compared to the re-engineered activity costs.  This information can then be mapped to architecture expenditures.
All of these areas can potentially be integrated into an ROI if you can negotiate the perectage attribution for either the resultant savings or the value of the new benefits or business capabilities (services).
2.06.7 The Value Measuring Methodology (VMM) 

The VMM is an alternative approach to looking at EA value, as defined by the U.S. Federal CIO Council in support of the U.S. FEA which incorporates the measurement of factors that directly impact value of services and return on EA driven investments without solely depending on cost factors.  The purpose of VMM is “to define, capture, and ensure value associated with electronic services unaccounted for in traditional return-on-investment calculations, to fully account for costs, and to identify and consider risk.  Developed in response to the changing definition of value brought on by the advent of the Internet and advanced software technology, VMM incorporates aspects of numerous traditional business analysis theories and methodologies, as well as newer hybrid approaches.”  (Excerpted from the U.S. Federal CIO Council, VMM – How To Guide.) The VMM features:
· Value Factors - EA analysis used to define organizational value. Identifying value factors provides a mechanism to implement prioritization using value weights.  Factors of value to the organization are defined and weights assigned.

· Risk Structure - EA support provided for risk management. The risk structure supports the assessment and management of project risks.  Each risk is evaluated base on the likelihood of its occurrence, the level of impact to the organization or project should it occur, a management strategy for how it will be addressed and an assigned rating.

· Cost Structure - EA analysis to validate cost elements. The life cycle phases of each investment should be scoped and planned to include self contained modules that provide benefits in each step of development.   Architecture analysis aids in determining how logical groupings of work can provide value for the organization. 
2.06.8  EA Program Maturity Assessment
Both the U.S. government’s OMB and the GAO have Maturity Frameworks for assessing the relative completeness of and ability of the Federal agencies to do and use their EAs.  This being said there is not, at least currently, a sanctioned or standardized Model by an authoritative entity (like Carniegie Mellon’s Software Engineering Institute is for the Software Capability Maturity Model {CMM}) for a Capability Model for EA.  At the time of the writing of this book there were several entities with stated goals to create such but this is also a concern because two (or more) counting the existing frameworks in the U.S. Government is also a problem. U.S. Agencies have real problems in being assessed highly by say the OMB using their self assessment EA Assessment Framework (EAAF) 2.0 but lower when reviewed against the GAO’s EA Management Maturity Assessment Framework (EAMMF) 2.0.
2.07 Life and Life Cycles
The EA itself and the EA Program have specific life cycles within which they are created and maintained.  While often the cycling of EA updates is somehow linked to budgets and budget years, often the EA can have a longer life cycle beyond the budget year and can project across multiple budgets.  Additionally each EA has a shelf life based on when it was created and how it is maintained and updated. EAs that are not continuously maintained or updated, generally, must have a stated update cycle. This should rarely exceed two years especially because of the rate of change today in modern enterprises.  In the U.S. Federal Government the FEA prescribes a process wherein each EA for major agencies is updated annually and is utilized as the “basis for Agency budget negotiations with the OMB.” Rarely will EAs be left without updates beyond 18 months. Usually the implementation plans have implemented enough changes that they alone merit changes and updates to the baseline documentation.  Many enterprises use an update as you go process and lifecycle approach. This is particularly important in organizations where in change is a normal aspect of business and where the EA is typically utilized as an operational guidance tool for implementation as well as maintenance activities. For example the U.S. Air force Missile Command uses a spiral EA lifecycle with parallel multiple target architectures running at five, ten and 20 years out for technology assessment and strategic viability of the program. These architecture phases are updated annually.  While this is unusual it is demonstrative of a variation fro the more typical four to five year lifecycles of some enterprise EAs. 
2.08 EA Tools  
Effective tooling is essential to create, maintain and communicate the EA of a large organization.  Herein we will not discuss specific tools, but the aspects of tooling required for success.

2.08.1 Why tools matter
At one time it was thought that the choice of tools did not matter, that a “contractor” or architect could use whatever tool they wished and “deliver” the architecture in paper or paper image form.  This idea did not work out well in the long term.  Successful architectures are “living documents”, they express the best ideas of the enterprise situation and goals at a particular time, but these ideas and situations change.  It is a primary purpose of EA to enable agility, not to stifle it, hence, the use of dynamic tooling to support the capture, maintenance, communication and implementation of the EA.
To enable an evolving and integrated architecture it is imperative that the architecture is delivered and maintained in a repository under the general direction and stewardship of the stakeholders  While it is not necessary to “control” the repository and its ownership, just like any other database system it could be managed and maintained by a contracting party under a service level agreement.  What is important is that the content and decisions about the underlying meta-models, security and access are under the management of,, and subject to the business rules of the owners.  Further, it is increasingly the rule that this repository should contain machine readable and detailed architectural concepts and their interrelationships, not just matrices, textual documents, models and/or pictures of diagrams.  This requirement for long-term management of the architecture puts special requirements on tools like configuration management capabilities, change management and recordkeeping requirements to name but a few.
2.08.2 Kinds of Tools

As part of the EA tool set we recognize five kinds of tools which, while they may be integrated into a common suite, represent different needs:
· Architecture Creation -  Generally graphical or structured editors of the objects that drive a particular set of views of the enterprise architecture.  Examples include process editors, collaboration modelling tools, requirements managers, service modellers, information modellers, etc.  Architecture creation tools populate and give access to information in repositories;

· Architecture Repositories and Interchange -  Repositories store the intellectual capital of the enterprise in a way that it can be managed over time (based on the EA governance plan) and support the architecture processes.  Some repositories are specific to a given architecture creation tool while others support multiple tools and multiple viewpoints.  The effectively management of an EA over time will typically require the repository to support multiple tools and viewpoints and therefore to be based on open standards;

· Architecture Publishing and Dissemination -  Once an EA is created then to achieve any value it must be communicated. Communication of the EA may be done through paper documents, web sites or fit-for-purpose tools.  The tools used to create the architectures may or may not be appropriate for all of the communication needs.  Given an open repository, a variety of tools may be employed to communicate and give access to the architecture;

· Architecture Simulation -  Simulation allows stakeholders to validate an architecture, to “see it in action” as well as to assist in the assessment of “what if” scenarios and cost/benefit analysis;
· Architecture Execution/Enablement -  Architecture execution and enablement provides the capability to go directly from an architecture to all or part of a system solution.  Common approaches are “business process engines” and the use of “Model Driven Architecture” (MDA ™
) to produce system solutions within the applications (services) and technical layers of the EA.  In particular, architecture execution can be used to bridge the cap between business service oriented architecture and technical service oriented architecture.  Without some ability to be realized with execution, the value of an architecture is not fully realised.
2.08.3 EA Viewpoints Provide by Tools

In that EA provides value to different stakeholders with different needs and viewpoints, what viewpoints should be considered as part of the EA?  The following list suggests some of the key viewpoints;

· Goals and Requirements

· Business Environment and Stakeholders

· Business Collaboration (Roles, Responsibilities and Interactions)

· Business Process (Activities and Scenarios)

· Business Data Flow

· Federal Enterprise Architecture (FEA)

· Interaction documents and protocols

· Business Service Oriented Architecture

· Security & Privacy

· Business Information (Entities, Attributes and Relationships) – includes Ontologies

· Costs (cost to develop, maintain and cost to execute)

· Dependencies

· Organizational Structure

· Human capital

· System capabilities, interactions and dependencies

· System requirements, costs and plans

· Enterprise Disciplines and their interactions

· Enterprise System Interfaces

· Value chains

· Enterprise data stores and data responsibility

· Provide for separation of business and technology concerns

· Model Based Acquisition Support
2.08.4 Support for Viewpoints and Meta-Models
A key concept in tooling is to recognize that EA brings together information about the enterprise from different stakeholders with different needs and viewpoints.  One of the purposes of the EA is to harmonize this information.  Since the EA needs to address such a wide set of viewpoints there will likely be the need for multiple tools be used, each presenting the viewpoint appropriate for a given stakeholder.  Where a single tool is used it must be extremely flexible in its ability to address such a wide set of needs. Reference the Open Group’s Architecture Framework (TOGAF) and/or IEEE-1471 2000, as sources of information regarding the ideas behind stakeholder’s concerns and viewpoints – as these, as explained in these references, are very particular terms.
A term used in tools and tool standards that may be unfamiliar to many is “meta-model”.  A meta model describes the concepts used in the architectural process – such as “activity” or “entity”- and is therefore the model of the set of concepts that the tool supports.  The meta-model used by the tool will ultimately constrain the viewpoints and capabilities it supports, as well as how well it interoperates with other tools that use or can accommodate the same meta model.  Meta-models may be standards based or proprietary.  Therefore, determining the tool meta-model will reveal the depth of its functional capability and its capability to interoperate.

2.08.5 Tool Interoperability
With the need to bring together multiple viewpoints from multiple stakeholders produced at different times by different architects, there can be an integration problem in the EA itself.  Thus, the EA tooling requires an “integration strategy” just like other systems.  This requirement for integration is a key driver for tool selection.  A tool without integration capability is of little use at the enterprise level.

At one end of the spectrum are fully open and standards based tools.  These tools can directly interface with repositories based on open standards and specific architectural models.  Information produced in one such tool can immediately be used in another tool with full fidelity and without loss of information.  However, at this time, the standards and tools are not sufficiently mature to make this as easy as it could or should ultimately be.

At the other end of the spectrum are closed and proprietary tools that store and communicate information in their own format, these tools do not often play well with others and should be carefully considered as to their useability and functionality.  There are some proprietary tools that fill a functional niche and for which no “open” alternative exists.  Such tools should be approached with care, balancing the functional need they meet in the short-term with the potential for longer-term cost or inability to access architectural data through a lack of interoperability.
When evaluating tools, it is therefore advisable to consider these interoperability features:
· Does the tool use or can it import and export, information in an open machine readable form, such as XML?

· Can the tool directly integrate with a repository other then the one supplied by the tool?

· What is the form of the interchange format?  Just using XML does not provide for interoperability, the structure of the format is important.  Does it use a standard such as XMI (XML Model Interchange – an OMG standard) or RDF (Resource Description Framework – a W3C Standard)?  

· What is the model of the interchange format?  Is it an open standard such as UML, EDOC, BPMN or OWL?  That is, what meta model(s) does the tool support?

· Is the model information exchanged, the diagrams or both?

· How is structured information, in models, brought together with unstructured information – such as documents or web pages?

· How is traceability and line of sight handled between the tools and diagrams?

· How flexible is the tool at importing, exporting or linking information in structures other then that native to the tool?  What formats does it support?

· If the tool supports multiple diagrams or standards, are these “linked” or are they separate, unrelated models?

2.08.6 Tool Standards
To provide for long-term evolution of architectures and the integration of multiple viewpoints, tools should be based on standards.  The following lists some of the applicable standards for EA tooling;
· OMG Meta Object Facility (Repository Standard)

· OMG Unified Modelling Language (Tool meta model and notation standards)

· OMG Enterprise Distributed Object Computing (Collaboration Meta Model and Notation Standard)

· OMG XML Model Interchange Format (Tool Integration)

· W3C Resource Description Framework (Repository)

· W3C Web Ontology Language (Tool Meta Model)

· Open Group TOGAF (Architecture Framework)

· OMG Business Process Modelling Notation (Notation Standard)

· ISO 11179 (Metadata Registries)

· UN/CEFACT's Modeling Methodology (UMM)
· XML Schema
· OMG Business Motivation Meta Model
2.08.7 EA Tool Requirement Summary

In summary, in choosing the set of tools for supporting EA, you should consider those which, at the least:
· Have an interchange format and meta model based on open standards;
· Work with repositories other than those that come with the tool;
· Support multiple viewpoints applicable to different stakeholders;
· Provide a direct link to systems architectures that support the EA;
· Support the creation, management and dissemination of architectures

· Provide machine-readable and maintainable artefacts, not paper or paper images

· Provide mechanisms for linking multiple viewpoints into a unified enterprise view

The following list could be utilized in tool section exercises:
· Mission, goals and objective of the tooling;
· Vision of the targeted future state of the EA when supported by tooling;
· Information - What objects and artifacts does the tool need to be able to capture?  Does it provide a meta-model? .  What information standards need to be addressed?
· Viewpoints - What are the stakeholder concerns to be addressed and the viewpoint definitions to be supported?
· Ways of working - How will the EA team work?  Where will they work?  What modes of access are required?
· Decision support - What are the tool’s search, reporting, analysis, change impact assessment and simulation capabilities?
· Processes and Methodology - Ideally based on standards (e.g., TOGAF);
· Access and Security;
· Presentation and Publication - What viewpoints are supported via which channels (e.g., support for the corporate intranet portal)?
· Technology - What conditions on technology does your organization stipulate (e.g., compliance with desktop standards)?
· Service Qualities - Architectural and service provision requirements;
· Implementation - What implementation plan needs to be supported?
· Operations, maintenance and support- What SLAs do you need?
2.09 EA Measurements/Metrics 
To ensure that the EA will be of demonstrable, positive benefit to the organisation it is critical to establish agreed measurements and metrics that are regularly assessed. The following sub-chapter explains what EA measurements and metrics are and or should be.

2.09.1 Why EA Measurements Matter

There are a number of reasons for measuring the performance of the EA program. The most obvious is that EA managers are provided with a scorecard for assessing their activities. Without a benchmark, it is probable that the EA manager will be unsuccessful in convincing anyone that the EA has added value. Measurements also allow for the assignment of priorities to the tasks that must be completed. Since there is always more work to be done than available resources, it is very important to have a way to decide what is more important and what can be left for another time. 
One of the criticisms sometimes raised in relation to Enterprise Architecture is that it does not add demonstrable value to an organization. In the strict value chain sense of the word (i.e., adding value to the physical output of the organization’s core business activities) there may be some truth to that statement at least to the extent that it may be difficult to identify and cost the direct value added. More likely, the problem stems from the fact that EA owners have traditionally been bad at placing a value on the benefits that they provide to the organization.
2.09.2 Definition of EA Program Measurements
There are two broad focus areas for measurements associated with the EA. The first is the measurement of the EA program itself in terms of how well it is following the plan that has been set out. The second involves measurement of the results of the EA program in terms of tangible benefits.  These can be determined according to measurement of:
· Benefits to the architects and designers;
· Benefits to those who deliver programs (e.g., program managers);
· Benefits to those who operate and maintain the resulting solutions;

· Final business benefits in the value adding way suggested above. 
 Each of these four areas is amendable to setting KPI’s.
2.09.3 Measurement of the EA Program

Metrics for the internal view of the EA program could be focused on cost and cycle time as well as other measures, many of which have been used in EA outsourcing SLAs. including:  number of projects engaged with, number of change requests on EA assets, quality measures against the EA assets, accesses to the EA repository (by non-EA staff), use of EA assets by programs or business units.  Annual justification of the EA budget provides a strong incentive for looking at costs associated with the EA. From an external perspective, the demands of regular assessments of EA progress against stated milestones will drive the need to measure how the EA is being used to improve operations. Suggested metrics for the EA Program might include:

· EA budget as a percentage of the total IT budget. It is noted, of course, that a thriving EA will incur more costs year-on-year, but still it should be shown to have offset greater costs in projects and operations.
· Time to deliver actionable results to the business.
· Standardization of business processes across the agency. 
· Demonstration of cost savings or avoidance through the reuse of components

2.09.4 Measurement of EA Program Results

Determining how the EA has impacted the business of the organization focuses on how processes have been made more efficient or eliminated if necessary. Agency program managers can use the business process models stored in the EA’s business architecture as the basis for analysis of their day-to-day operations. By identifying bottlenecks and other process inefficiencies, these managers can use the business process models as a basis for process improvement activities. 
Improvements in process efficiency should translate into cost savings however; there are other ways in which to measure the success of the EA that are not financial in nature. For example, the information about existing assets that is gathered while building the EA can be used to decrease the amount of time that it takes for the organization to respond to a change in the business environment. Suggested metrics for measuring the results of the EA program on the business might include:

· Elimination or consolidation of redundant business processes;
· Number and cost impacts of standardization of business processes across the agency;
· Elimination or consolidation of redundant IT systems;
· Procurement efficiency;
· Reduction in system maintenance costs as a result of standardization or consolidation.
Other EA benefits should also be considered, like, impacts on data and information quality, driving greater insights into the business and better decision-making, reducing complexity and driving down transaction costs, and bringing new products and services to the market.
2.09.6   Sample Measures

The following table provides an example of the types of performance measures that can be adapted to the specific situation of an organization. Since each situation is different, the metrics will need to be developed according to the specific needs at the time.

	Table 2.09.6 - 1 Sample Measures

	Measure Description
	Measure Units

	Cost of EA as a percentage of IT budget
	EA cost / IT cost

	Degree of cross agency data sharing
	Percentage of projects utilizing shared data elements,  percentage of throughput load, or percentage utilization of infrastructure resources.

	Degree of cross agency process sharing
	Percentage of projects based on shared processes

	Standardization of technical environment
	Percentage of non-standard technologies in use 


2.10 Frameworks 
The purpose of an EA Framework is to define the information needed to describe an EA and/or the methods for governing, creating and exploiting the EA. There are a number of more well known frameworks which although varied in content none the less have certain aspects in common.  Most frameworks specify viewpoints that meet a specific or set of stakeholder concerns or architecture roles (e.g., viewpoints to meet the needs of planners, owners, designers, builders, sponsors etc), often also labelled as architecture layers or levels. They also often provide perspectives on these viewpoints using the interrogatives of who, what, where, when, why and how.
2.10.1 Definition

A Framework is the taxonomy of the viewpoints and methods that are defined to satisfy the needs or concerns of the stakeholders in the architecture,
2.10.2 Private Industry Frameworks

There are numerous Frameworks described by industry and consortiums.  Frameworks are developed by companies that they use then on programs (e.g., the CSC Enterprise Architecture Framework) to differentiate themselves from other competitors.  These frameworks are company proprietary and therefore not available to the general community for review or use without paying the required fees.  This does not mean that these frameworks do not have value but that it is important to understand what they provide for the investments in them.
2.10.3 Industry Frameworks

An industry framework that is available for everyone’s use is defined by The Open Group in their Architectural Framework (“TOGAF”).  It has been developed over many years by a 500+ company consortium.  This framework describes the high level concepts that need to be addressed by a developer of an architecture.  The details of the models and diagrams are left to the architect to define and configure for their application.

The Zachman Framework for Enterprise Architecture is used by many industry and government frameworks as the basis for their frameworks.  The ZF was developed from experiences John Zachman had in the aircraft industry.  It has been used by Industry and Government frameworks as guidance for classifying framework components.

Another reference that is used by architectural frameworks is the IEEE Standard 1471-2000 Recommended Practice for Architectural Description of Software-Intensive Systems.  It defines architectural terms and contains a relationship diagram the presents the relationships between architectural components and abstractions.  These relationships are useful in understanding the relationships between Architecture, Architectural Description, Viewpoint, Views, Stakeholders, Concern, and Models 

2.10.4 Government Frameworks

The U.S. Government has two Frameworks that are mandated for programs.   These Frameworks were defined to provide planning, budgeting, and oversight for Government programs. They are the Federal Enterprise Architecture (Reference Models) and the Department of Defense Architecture Framework (including its own set of Reference Models). 

Additionally, there are other frameworks that have been created by other counties’ governments as well as some at the State and local government levels.

2.10.4.1 Federal Enterprise Architecture  (FEA) 
The FEA provides a conceptual view of the architectural products that are expected form each program in order to justify funding by the Government.  As part of the FEA, a Consolidate Reference Model has been developed that prescribes the products that must be part of the developed architecture as Performance, Business, Data, Services (Components), and Technology views.  The Business, Service and Performance areas are provided with expectations on what information must be provided to the Government reviewers.  

The FEA is defined as set of expectations of the architecture models that are developed by the program.  One has to develop the architecture with the reporting needs in mind.  

These expectations are documented in Office of Management and Budget Federal Enterprise Architecture Assessments.  These include reports on the architecture that provide guidance on how to self evaluate and score the resultant architectural information.  
Most recently the FEA Program Management office has issues the Federal (EA) Transition  Framework with guidance, a meta-model and a repository that will be populated with U.S. Government crosscutting initiatives which agencies are required to consider for inclusion into their EAs. These initiatives include such things as IPV6 implementation, the E-authentication Services and the Infrastructure Consolidation initiative.
2.10.4.2  U.S. Department of Defense Architectural Framework (DoDAF)
The DoDAF is mandated on DoD programs.  It is used to define program architectures from Operational, System and Technical perspectives.  The products (diagrams) contents are textually defined.  The diagram components are left to be developed by the architect.  There are 26 basic products of which six are mandatory.  This framework provides for the removal or addition of products at the discretion of the architect.  The example products present the use of Functional and Object-Oriented Methodologies.  The use of OO provides a direct path to the software designer who then can use the products directly without transformation between the methodologies. 

2.10.4.3 Other Governmental Frameworks

There are other Governmental Frameworks that have been developed like the United Kingdom’s MoDAF that could also be leveraged.  The countries of Canada, Australia, Denmark and Korea have been moving out using EA for some time and there are frameworks that have been developed no doubt in these countries as well.

Additionally, the CIO Council in 1999 published the Federal EA Framework (FEAF - not to be confused with the FEA Reference Models) which many U.S.  agencies utilized to create their initial architectures and which was the overall concept  and roadmap for a U.S. Federal EA that is now being pursued.  The U.S. Treasury Department utilized for many years their own framework, called the Treasury Enterprise Architecture Framework (TEAF). The Transportation Security Administration, in the Department of Transportation (now Homeland Security) created its own custom framework as did the U.S. Forest Service in the Department of Agriculture. Several U.S. States have also created their own frameworks based in part on the National Association of State CIO’s EA Toolkit that contains a general State EA Framework (NACIO Framework).
2.11 Principles 
EA Principles are the foundation rules for establishing behaviour that guides the value, creation, validation, maintenance, and use of an EA. They reflect the relative values of an enterprise. Principles represent fundamental truths or overarching guidance that influence strategies and practices which, when consistently applied, will benefit the enterprise and its customers and stakeholders.  In large part, the purpose of developing a set of EA Principles for an organization is to detail why the EA exists.  Through the definition of principles that describe the outcomes and standards that the EA is trying to achieve, they help inform the business rules for EA governance and also the broader IT solutions/investments capital planning process.  EA Principles exist as a guide for decision-making to ensure that every decision and activity “remains true and does not deviate from” any EA Principle.

2.11.1 EA Principles - Background
An enterprise architecture principle (EA principle) is a comprehensive and fundamental law, doctrine, or assertion that provides overarching guidance for development of a solution.  The architecture principles that are the drivers for an organization’s EA will have their foundation in best practice, existing organizational practices and, to some extent, in industry standards.  EA principles guide programs and their work, and provide a framework for guiding the investments in the development of solutions consistent with the vision of full enterprise coverage (e.g., as expressed in the U.S. OMB FEA Reference Models and SOA Methodology).  An organization needs to define a set of enduring, abstract, and high-level rules and objectives to govern information technology decisions within that organization.  Adherence to a set of Guiding Principles helps to ensure that every proposed architecture change integrates into the organization’s Enterprise Architecture.

2.11.2 Definition and Quality of EA Principles 
A good architecture principle has relevance to the business and states a fundamental belief, in as short and clearly written of statement as possible.  A good architecture principle, as supported by Spewak, will not be outdated by advancing technology and has objective reasons for advancing it over any parallel considered alternatives.  The EA principles provide:

· A consistent, high-level strategy that can be used for decision making in IT planning, design, and development

· Common criteria for selecting standard components within the EA

· A means for communicating the organization’s EA governing rules to IT professionals, suppliers, and vendors.
A high quality principle will be defined by the following (from TOGAF):
· A short meaningful name;
· A description of the principle;
· A motivation or rationale for the principle;
· The implications of the principle. 
It would then be expected that there are three areas in which principles would be developed:

1. Those associated with the governance and execution of the EA Program itself;

2. Principles associated with particular viewpoints or domains of the architecture (e.g., process architecture principles); and

3. Subject-based principles,like those associated with a particular area of application of the EA (e.g., principles associated with the capture and maintenance of customer data). 

2.11.3 Principle Based Decision-Making
EA decisions should be assessed against the EA Principles to ensure they stay true to core foundational criteria defining the environment of the enterprise’s desired future state.  Below are selected examples of decision-making activities performed within the reach of an organization’s EA that are affected by the EA Principles:
· New IT Requirements – New requirements are assessed against EA principles to validate compliance with core EA values;
· Technology Insertions – Technology Insertions are assessed against EA Principles before acceptance into the organization’s Technology Reference Model;
· Architecture Alignment and Assessment (AAA) – Projects must show evidence of compliance to the organization’s EA Principles as part of the AAA analysis to ensure that fundamental EA strategies are not breached by a particular IT solution;
· Configuration Management – Decisions affecting the structure and content of the organization’s EA are assessed against EA principles to facilitate decision-making and ensure fundamental EA laws, doctrines and assertions are maintained.
2.11.4 Approach
The scope of an organization’s EA Principles document encompasses overarching EA principles and related EA functional area principles.  EA principles can then be mapped to EA value drivers.
The following defines a suggested approach for creating an organization’s EA Principles Document.

1. Based on existing framework guidance (such as that provided by the U.S. FEA or TOGAF), department level guidance, or documentation from other sources (U.S. CIO Council, Chief Architect’s Forum, industry, etc.) create and define your organization’s principles.  While there is no limit on the number of principles that should be created a good rule of thumb is to create less than a dozen overarching EA Program level principles. Note: This is not to say that an organization could not define additional sets of specific principles or rules, with which it is comfortable and can apply to areas like data, services or technology implementation;
2. These EA Principles should then be reviewed by the organization’s Enterprise Architecture Board and any other governing EA boards and committees.

3. When the basic EA principles have been approved by the governing bodies the Enterprise Architecture Board’s team representatives should define specific team level (e.g., Performance, Business, Technical, Data) principles (as noted above) that corresponded to each of the approved EA Principles.

4. The EA Principles should also be mapped to the organization’s various architecture strategy documents (e.g., an SOA Strategy or Data Management Policy) which will further separate the EA Principles into categories (e.g., Application, Business, Data, Governance, Security, Technical).

5. These principles should then be peer reviewed by representatives of the Enterprise Architecture Board and comments incorporated and finalized.

6. The EA Chief Architect (or higher authority, if possible) should sign and approve the principles. It is not unwarranted to have an enterprise CIO or Chief Operation Office issue the principle by internal memorandum or directive.
7. The EA Principles Document should then be broadly communicated, integrated into the organization’s latest EA Version and included in the repository or EA Portal.

2.11.5 Sample EA Principles
Another technique is to group your organization’s EA Principles into categories.  Some example categories are defined below:

· Aligned – Architecture decisions are aligned with the organization’s Strategic Direction and Stakeholder expectations.
· Efficient – Architecture decisions result in greater efficiency by eliminating gaps, preventing duplication, streamlining activity and minimizing costs.
· Adaptable – Architecture is accessible by all customers, flexible to enable rapid response to change, and interoperable to facilitate sharing.
· Dependable – Architecture is reliable and secure with changes managed to minimize disruption and risk.
Some sample EA Principles are defined below:

· Strategic Direction - Decision is aligned with the organization’s strategic direction, furthering measurable improvement in performance, achievement of business needs, and citizen/customer satisfaction.

· Stakeholder Alignment – Decision reflects the best interests of key stakeholders, and complies with applicable legal mandates and federal directives.

· Eliminate Gaps – Decision eliminates a gap in capability required by the organization to achieve its strategic goals.

· Minimize Costs – Decision reduces costs and burden while maintaining and/or improving quality and security.

· Streamline – Decision eliminates or prevents non-value added activities.

· Eliminate Duplication – Decision prevents or removes unnecessary redundancy, resulting in consolidation of best-in-class standards and components that are consistent, reused and shared.

· Broaden Accessibility – Decision expands availability of assets, making them easier to use and understand and more readily accessible to a broader set of stakeholders.

· Provide Flexibility – Decision reduces friction or resistance to change, thereby expediting the organization’s ability to rapidly and completely scale and respond to forces of change.

· Ensure Interoperability – Decision enhances integration and connectedness. 

· Enhance Reliability – Decision enhances stability, quality, and confidence that the result is available and correct.

· Tighten Security – Decision enhances security and privacy.

· Controlled – Changes are managed and controlled to expedite development, minimize disruption and risk, and are sequenced to maintain order.
2.12  Methodologies and Design Approaches  
The methods used to do EA can vary from specific approaches and proprietary methodologies (like those used by various consulting firms like IBM, Headstrong or others) to more general and standardized approaches as identified with the Open Group’s TOGAF and or the U.S. Federal CIO Council’s Practical Guide to EA (2001). Perhaps the best know methodology for EA is Dr. Steven Spewak’s Enterprise Architecture Planning TM (EAP)(1993) based on his wedding cake model of sequentially developed sub architectures (business, data, applications and technology) leading to a transition plan that is approved for implementation.  Other methodologies or approaches have been described in books by Cook (1997), McGovern et al. (2004) and Bernard (2005).  Suffice to say, where there once was a gap, today there is sufficient literature to fill a small library. Some general EA methodology areas include:
· SOA, as an architectural approach for business and applications

· Capability-based Architecture (e.g., Microsoft Motion)

· Information Engineering as advanced by Martin and Finklestein (or other data led approaches)
· The Business Information Systems Planning, Business Rules Based Approach (Dickenson, Ross) and or BPR – a process-led approach

· Zachman based methods – including EAP, i.e., As Zachman says- “if you’re not modelling the primitives you’re not doing architecture” and “if you’re not building primitives you’re doing implementations that are inherently compromised.” 
Each of these will be further commented on below though none will be covered in any detail.
2.12.1  Achieving Business Value with SOA Methods

Agility, effectiveness and efficiency are the modern cornerstones of business and government enterprises or at least they should be.  These key goals are the basis for much of the transformation in the way we architect our enterprise and information systems and Service Oriented Architecture (SOA) has emerged as a key approach.  There has been some confusion in the industry as to the positioning of SOA as a technology or business architecture.  SOA, as presented here, is both a business and a technical approach integrated though the enterprise architecture. The SOA approach to organizing an enterprise focuses on agility by treating customers, suppliers and separable parts of the enterprise as a network of services.  The SOA approach to technology helps realize these enterprise services with an agile, interoperable and modular technology base.  The combination provides a path for transforming the enterprise.

To achieve pervasive business value the architecture of services focuses on how business and technical services work together to achieve business, government (or military) goals.  The focus of architecture is the network of services that serve a community or organization.  SOA is a path to architecting this network of services, incrementally transforming both the enterprise and enterprise systems.  Market makers and distributed communities look at SOA as a way to enable dynamic and virtual communities to collaborate for common goals.  The business stakeholder and business architect looks at SOA as an approach to understanding the enterprise with its internal and external stakeholders and how the enterprise value chain is achieved.  The SOA approach to the business looks at the enterprise as a set of interacting services, regardless of the location of those services as internal, external or outsourced.  This approach helps to achieve business agility and break down the organizational stovepipes that need to be transformed.  SOA business services are designed to allow maximum flexibility for the provider of services while guaranteeing service consumers with valuable and reliable capabilities as delivered through service contracts.  The business view of SOA can then be the foundation for structuring the systems architecture to better support the enterprise through the transition process.

The systems architect looks at SOA as a way to achieve a strategic transformation to an agile technical infrastructure while integrating and evolving the current environment.  SOA provides an approach to having the best of legacy, COTS and custom solutions working together to solve business problems.  SOA can be used “top down” or “bottom up”, integrating new and legacy solutions.  Modernizing and integrating legacy systems is achieved by “wrapping” capabilities of legacy systems as services and integrating those services into both new and existing systems. Supporting a flexible and reusable service component environment is based on components that provide and use services that together enable the goals and processes of an enterprise or community.

Business processes and value chains are supported by establishing the connection between business processes and services and enabling those processes with services.

The acquisition executive looks at SOA as a way to partition monolithic solutions into manage pieces that can be well specified, acquired and tested.  Acquiring components based on service specifications puts the government in more control of its architecture and business processes and enables components to be defined and acquired that can be shared across business units.  

The programmer and technical architect look at Model Driven Architecture (MDA) as a technical approach to achieving interoperability between systems and components while ensuring that those systems and components are not overly coupled.  Inappropriate coupling of systems is the underlying cause of inflexible monolithic systems.  SOA is also supported by a wide variety of technologies, such as web services, XML and Corba.  Having these technologies directly supporting the SOA architectural approach eases the implementation task of creating new services, as well as, wrapping legacy systems as services.

In summary, SOA provides an approach to architecture that can span the life-cycle of solutions from business analysis to solutions.  The web services paradigm has become well supported and available to support these architectures, but the SOA architectural approach can use other technologies – it goes beyond web services.
2.12.2 Capability Based Architecture 
A Capabilities-Based Architecture is a formal methodology that provides a means of describing and assessing/analyzing the infrastructure, personnel, and organization to perform enterprise missions. This approach often requires a collaborative process using an integrated, capabilities-based architecture analysis to examine prioritized capability requirements, gaps, shortfalls, redundancies, and duplications to derive potential integrated doctrine, organization, training, materiel, leadership and education, personnel, and facilities solutions. Gaps in command capabilities, operational requirements, and associated risks are identified via analysis between the "As-Is" and "To-Be" architectures. Obviously this is an approach used in  highly structured organizations like the military.
2.12.3 Information Engineering 
“Information Engineering Methodology is a rigorous architectural approach to planning, analysing, designing, and implementing applications within an enterprise. It enables an enterprise to maximize its resources, including capital, people and information systems, to support the achievement of its business vision. It is defined as: ‘An integrated and evolutionary set of tasks and techniques that enhance business communication throughout an enterprise enabling it to develop people, procedures and systems to achieve its vision’. Information Engineering has many purposes, including organization planning, business re-engineering, application development, information systems planning and systems re-engineering.” Clive Finklestein, in Australia and James Martin, in the U.S. both have influenced IE. (Wikipedia, 2006)
There are two variations of Information Engineering (IE) in the discipline known as the DP-driven and the business-driven variants.

DP-Driven IE - The DP-driven variant of Information Engineering was designed to enable Information Systems Departments to develop applications and systems that satisfied the information needs of the 1980's - which was largely a data processing, systems and software-driven development environment. Most of the Computer-Aided Software Engineering (CASE) tools, available today, support or align to this IE approach. (Wikipedia, 2006)
Business-Driven IE - Clive Finkelstein has extended IE strongly into strategic business planning and developed the business-driven variant of Information Engineering. This variant is designed for rapid change in the client/server, object-oriented environment of the business-driven 1990's. Business-driven IE is documented in the later books by Clive Finkelstein. (Wikipedia, 2006)

The core body of EA knowledge owes much to the discipline of IE but in its purest approach it is not heavily utilized as an EA methodology today.
2.12.4 Business Planning Based Methods 
During the late 1980’s International Business Machines (IBM) was sponsoring and teaching an approach to systems design called Business Information Systems Planning (BISP). BISP was focused on aligning systems to business/mission strategy and used an approach not unlike Spewak’s EAPTM in that it utilized teams of business executives in a facilitated approach to defining the core business systems requirements. It used the matrices similar to Spewak’s  CRUD matrices and it used the groupings of applications approach. BISP and other Business based approaches to EA are similar to and aligned to EA current approaches. (Note; This write up needs enhancement.) Add information on Ron Ross and others.
2.12.5 Zachman Based Methods
Zachman's framework for information systems architecture - first proposed in 1987 and later extended in 1992 - is widely used for developing and/or documenting an enterprise-wide “systems” architecture.  Though Zachman based his framework on practices in traditional architecture and engineering, “systems” referred to enterprise business systems, not computer systems, per say. This resulted in an approach which on the vertical axis provides multiple perspectives of the overall architecture and on the horizontal axis a classification of the various artifacts of the architecture.

The purpose of the framework is to provide a basic structure which supports the organization, access, integration, interpretation, development, management, and changing of a set of architectural representations of the organizations information systems. Such objects or descriptions of architectural representations are usually referred to as artefacts.
The framework can contain global plans, technical details, lists, matrices and charts as well as  diagrams using natural language statements as their bases. Any appropriate approach, standard, role, method, technique, or tool may be placed in it. In fact, the framework can be viewed as a tool to organize any form of meta-data for the enterprise. It is for these reasons that the Zachman Framework is considered universal, a basic periodic table for all architectures and architecture models and methods. Virtually all EA methods can be parsed against the framework to show what they do or do not cover.
 Zachman Framework Rules include:
1. Dimension Importance - The columns have no order of priority or sequence, and the order of columns in the framework is arbitrary. (However, the left-to-right order presented above is so commonly used as to be a convention. By keeping this order of columns, it makes the framework easier to read and reference. 

2. Dimension Simplicity - Each column has a simple, basic model used to describe a portion of the enterprise and its information systems architecture. However, these models are not independent: rather they are interdependent and interact continuously. A change in one column often affects one or more other columns. 

3. Dimension Uniqueness - The basic model of each column must be unique, infact Zachman calls these primitives. By having unique models, each artefact of the enterprise can be unambiguously classified and subsequently retrieved. 

4. Perspective Uniqueness - Each row presents a distinct, unique perspective, associated with a participant (or more usually a group of participants) in information systems planning, development, and usage. 

5. Cell Uniqueness - If each dimension is unique and each perspective is unique, then each cell must also be unique. Consequently cell content cannot be found in more than one cell. For example, a business entity can only be found at the intersection of Enterprise Model and What. A data entity can only be found at the intersection of System Model and What. 

6. Dimension Necessity - All six dimensions are needed to fully represent each perspective. In other words, the composite or integration of all cell models in one row constitutes a complete model from the perspective of that row. 

7. Logic Recursiveness - The framework is recursive with respect to versions (that is, alternative systems descriptions - such as existing and planned - may be kept) and decomposition (that is, the cells in the framework can and may be presented at various levels of detail/granularity). 
It could be contended that in order to be a Zachman –based EA method these rules in population of a framework would be adhered to (or some sub-set of them).
2.12.6 Other Approaches  - 
Some other approaches and methods/modelling techniques relevant to EA include: 
IDEFØ - a method designed to model the decisions, actions, and activities of an organization or system. IDEFØ was derived from a well-established graphical language, the Structured Analysis and Design Technique (SADT). The United States Air Force commissioned the developers of SADT to develop a function modeling method for analyzing and communicating the functional perspective of a system. Effective IDEFØ models help to organize the analysis of a system and to promote good communication between the analyst and the customer. IDEFØ is useful in establishing the scope of an analysis, especially for a functional analysis. As a communication tool, IDEFØ enhances domain expert involvement and consensus decision-making through simplified graphical devices. As an analysis tool, IDEFØ assists the modeler in identifying what functions are performed, what is needed to perform those functions, what the current system does right, and what the current system does wrong. Thus, IDEFØ models are often created as one of the first tasks of a system development effort. In December 1993, the Computer Systems Laboratory of the National Institute of Standards and Technology (NIST) released IDEFØ as a standard for Function Modeling in FIPS Publication 183. 
UML - a notation (graphical language with rules for creating analysis and design methods) and a supporting tool for the EA projects, especially segment architectures. The UML design process involves the creation of various graphical or text based documents. In UML, these documents are called artefacts and they describe the output of a step in the process. The UML design process has two main parts which are: 

· Analysis - What is the problem? 

· Design - How should the problem be solved? 

The reason for this analysis and design process is to allow the project to be broken down into component parts which provide the following project characteristics: 

· Detail is hidden 

· The system is modular 

· Components are connected and interact 

· Layering of complexity is possible

· Components may be reusable in other products. 

· Variations on a theme are reutilized. 

A specific kind of UML diagram is a use case. A use case describes event sequences for an actor to use the system. It is a narrative description of the process. A use case is normally actor or event based. An actor will begin a process or an event will happen that the system must respond to. 

The elements of a Use Case Diagram are:
· Boundary - System boundary can be a computer system, organization boundary, or department boundary. The system functions and actors may change depending on the system boundary. 

· Actors - An external entity (person or machine) that interacts with or uses the system. 

· Sequence of events description - This describes a high level process of what an actor will do with a system. An actor may perform an event to start the system. This description does not represent individual steps in the process but represents the high level process itself. 

To create a use case: 

1. Define the system boundary; 

2. Identify actors.

When making a use case diagram the following two questions should be asked and answered via the model: 

· What is the purpose of the system? 

· What does a person using the system hope to accomplish? 
IDEF and UML are but two of a long list of other approaches that are relevant to EA.

2.13 Stakeholders  

Virtually everyone in the enterprise is a primary stakeholder in the EA. This includes the management, the employees and all the supporting entities of the enterprise, including contractors, service providers, and vendors.  Additionally many external partners and even customers are stakeholders. Any entities that potentially benefited or impacted by the EA are stakeholders. This is because the EA is focused on optimization of the enterprise and based on its strategic vision for its business or mission, and therefore all persons and organizations touched by the EA potentially become stakeholders in it.  Each of these stakeholders has differing view of the EA and its utility or meaning to them and each needs to be carefully considered in the EA Communications Plan and in the various products and services of the EA Program.
Some of the more important stakeholders with their respective views towards the EA specifically are;

· Enterprise Management and CXOs (Agency Heads in Government) – These are the major stakeholders in that the success and or failure of the EA both rides on their shoulders and benefits or adversely affects them.

· Program managers or business services managers – These are not only stakeholder but primary customers for the outcomes of the EA. They are critical to the successful definition of the EA and its implementation.

· IT operations managers and staff – These people are critical to the definition of the EA technology baseline and should become primary customers and users of the EA.

· Chief Information Office managers and staff - These policy and planning staff have much to gain in integrating with and using the EA, especially the Capital IT Planning staff, the IT or Cyber Security Staff and the Systems Development or Project Review and Implementation Management staff.

The customers of the enterprise, such as the citizens for government or the users of corporation capabilities and services, are always primary stakeholders of the EA. They must be benefited by the EA and its implementation in very real ways or else the EA is not properly being developed and deployed.

2.14 Culture 
Virtually every enterprise architect recognizes the significance of culture in his or her work. Most experiences of culture are negative, ranging from having to deal with not-invented-here attitudes; encountering turf battles between and among functional, stove-piped organizations to seeing EA initiatives challenged as unwelcome intrusions by management to put another bureaucratic obstacle in the way of those who do the “real work”.  Culture from this view is an impediment; something that has to be managed, dealt with and changed. As intercultural business theorist Geert Hofstede observed, “Culture is more often a source of conflict than of synergy. Cultural differences are a nuisance at best and often a disaster.(2004).”
The negative encounters view of culture doesn’t reflect all what is involved.  It is so much more. Anthropologist Mary Douglas describes organization culture as “the emergent result of the continuing negotiations about values, meanings and proprieties between the members of that organization and with its environment (1986)”. It is the accumulated learning that becomes taken for granted and drops from awareness. As some describe culture is to organizations as personality or character is to people. Both personality and culture get noticed only when things go array. We recognize the distinctness of an individual when we assert “you don’t seem like yourself today” but when being oneself, personality is unremarkable. The philosopher Heidegger called this the concept of the broken mirror. It is only when we look into a broken mirror we see through its distortion what by contrast is normal. 

When culture becomes an obstacle we take notice. It is through conflict what is taken for granted becomes thematic. When Terrance Deal and Allan Kennedy (1982) first popularized the concept of corporate cultures, they analyzed how they have measurable negative impacts on strategy and performance. The challenge in EA, just like any organizational change imperative, is to get a handle on culture, and then understand how to leverage it to our (EA’s) advantage.

As enterprise architects we ideally would like to create models of culture that integrate across our frameworks allowing queries to determine specific impacts on technological or business process changes. It would be ideal if we could even model culture in a way that could be incorporated into some EA tool allowing us to connect its constituents to every other type of model.  If this were possible we could run queries to access potential cultural impacts for changes made at each level of the architecture. 

If cultural models are possible should they be treated as another Zachman row or interrogative column; or for the DoDAF, a fourth view? This would assume technical, systems and data are at the same level as culture. If, on the other hand, we consider Zachman’s primitives and each of the DoDAF products to be cultural artifacts we would search for the cultural as something that underlies the framework rather than is at the same level. This helps understand Melissa Cook (1997) finding how data is often managed in organizations is based on political and organizational culture matters rather than what an EA would discover makes the best sense for the enterprise.

Culture is very inclusive and some theorists define it in ways that it is hard to conceive of what might be outside of its boundaries: “Culture is the deposit of knowledge, experiences, beliefs, values, attitudes, meanings, hierarchies, religion, timing, roles, spatial relations, concepts of the universe (world view), and material objects and possessions acquired by a group of people in the course of generations through individual and group striving (Gudykunst and Kim, 2002).”   While Anthropological and sociological ethnographers spend years doing fieldwork to write up their studies of culture,  as enterprise architects, with needs to understand and leverage culture, we surely cannot undertake such an effort.  

That is the bad news.  The good news is that a full, comprehensive analysis of culture is not required to understand the cultural features that we require in doing EA.  Edger Schein (1987) suggests an approach that rather than being concerned with researching the complexity of organizational culture features a “clinical”action-based research perspective. It focuses on cultural analysis to uncover the basic systemic cultural assumptions that give rise to particular problems, issues and concerns within an organization.  Schein used this approach in, for example, analyzing Digital Equipment Corporation’s culture, locating those cultural principles or assumptions that led both to its meteoric success and also its eventual decline (2004). He argues we need to understand culture as the “…pattern of shared basic assumptions that the group learned as it solved its problems of external adaptation and internal integration, that has worked well enough to be considered valid and …to be taught to new members as the correct way to perceive think and feel in relation to those problems(2004).”  These assumptions are not lists, rather they are interconnected, networked and systemic organizational attributes forming the underlying bases for behaviors.  

They are at the deepest level and constitute what might be considered a grammar of cultural principles that gives rise to two higher levels in organizational culture; its artifacts and espoused values.  The artefacts are the visible products of the group or, for our purposes, the primitives we model in EA.  The espoused values “focus on what people say is the reason for their behaviour, what they ideally would like those reasons to be and …their rationalizations for behaviour” – including the mission and vision, strategies, values, goals and objectives that are conscious guides. Basic assumptions are the underlying theories of practice in use that actually (rather than assertively) guide behaviour and inform group members about how to perceive, think about and feel about things. As architects digging down to the level of basic assumptions will help us decipher the artefacts, norms and values. Identifying and understanding of these assumptions, located only through an analysis of anomalies between observed visible artefacts and the espoused beliefs and values can be useful to helping EA succeed.

By being cognizant of the tension between mission, vision, goals, objectives and strategies on the one hand and the EA components or observed artefacts we elicit in building architectures on the other, these systemic cultural assumptions can be derived.  These cultural assumptions can be modelled and linked in the architecture.  In this way cultural influences rather than just being noted, can be leveraged in EA.

The following table, using company metaphors from Images of Organisation, by Gareth Morgan, gives the enterprise architect and/or EA manager something to reference in recognizing various facets of behaviours and how to operate and characterize the resulting architecture.
	Metaphor
	Facets
	How EA Should operate
	What would characterise the resulting architecture

	Chaos
	· Strategy by Gut Feel

· Leadership focus on Conversation

· Autonomous, local, decision making

· Ideas driven by the People Network
	· Subversively

· Use the people Network

· Lead by Example
	· Localized

· Distributed

· Low-level



	Organism
	· Strategy follows Vision

· Leadership not Management

· Decisions by Consensus

· Focus on Working Together
	· Engage through Visions

· Set Standards

· Deliver through Project focused work

	· Federated

· Standards-based

· Interoperable



	Machine
	· Strategy by Structured Analysis

· Management focus on Process

· Decision making by Numbers

· Systemization of work
	· Impose by Decree

· Centralised Management
· Formalised processes

	· Process centric

· Centralised

· Integrated




What is interesting is that rather than seeing the cultural barriers, the use of a framework like that above can provide the EA with tools to propose strategies for how they deal with enterprise culture and assistance in developing the right fitting architecture for the entity.
2.15 Styles and Patterns 
One rational, today, often raised regarding EA is the reuse and object based automation promise of ultimately coding right from the analyses. The promise of this is increasingly nearer every few months. A veritable laundry list of acronyms of standards and methods have been evolved, including UML, MDA and A series of XML standards that are combining with object based programming rules and approaches to enabler ever increasing sets of service modules to be defines, using preset patterns and styles that enable what is now called services oriented architectures (SOAs) to be implemented. There are new works and further extensions of these patterns and styles into increasingly standardized business models and UML defined use cases that will enable ever more efficient and dynamic business/mission solutions to be architected and fielded.  This is still a part of EA even if it is mostly located in the lower Zachman rows. Patterns and styles are important EA concepts that are still being refined and worked towards more effective ways to enable business solutions using technology.
2.16  EA Knowledge Base 
An EA constitutes essential intellectual capital at the enterprise level and as such constitutes a significant knowledge base.  Such intellectual capital needs to be created, managed and disseminated as part of the EA processes.  The information in the EA is generally stored in a repository with the capability to support management and versioning of architectures, links between architectures and evolution as it is carried out in parallel by multiple practitioners.  The EA repository should be capable of accepting information from standards based and proprietary tools and relating this information to unify the EA.  The EA repository should;

· Provide standards-based access to architectural information

· Be able to integrate structured and unstructured information

· Support versioning and parallel processes

· Support the production of execution artefacts

· Support web-based access to architectures

· Support simulation

· Provide standards-based import and export

· Be able to generate business-friendly views of the EA information

While the EA knowledge base is stored in a tool, often a repository or intranet portal the importance comes in the completeness and accuracy of the data, information and artefacts that can be provided not in the utility per say or inherent value of the tool itself.  For this reason the knowledge base is covered as a separate topic and not included within the tools subchapter.

2.17 EA Development Standards 
There are no standards that define how Enterprise Architectures are developed.  The current Frameworks provide guidance (they are descriptive and not prescriptive) but few details on how an architecture developed using them would be evaluated.  Therefore, an architectures developed using these frameworks cannot be measured for compliance with the framework.  This is an open issue that needs to be addressed at some stage by the EA community of practitioners.  In order for there to be a standard for Enterprise Architecture then the Framework must be prescriptive with all Viewpoints, Views, Models, and products (i.e.., diagrams, tables, matrixes, textual descriptions) and their relationships defined.  A reasonably detailed process for developing the EA and applying the framework would probably need to be included.  Then the standard can be documented and acceptance criteria developed so that a resultant architecture can be measured for comformance and certified as meeting the standard. 

2.18   EA Processes 
There are existing Enterprise architecture processes that are associated with architecture frameworks.  These processes guide the architect in the development of an architecture.  Most of the processes provide descriptive guidance not prescriptive.  This allows the architect to use and modify the process to meet the needs of the architecture customer(s).  Since many of the frameworks address specific areas of concern, a common process for all frameworks is difficult to achieve.  This also brings in the issue of Standards.  If a common Enterprise Architecture Standard is developed then an associated common process could also potentially be defined.  

The EA process, like any other enterprise process, should have it’s own architecture, the “business process” of EA.  When looked at like any other business process, EA has well defined inputs, outputs, activities, roles and responsibilities and interactions with other disciplines in the organization.  The EA business process can then be modelled and executed to create and maintain the EA.  The EA business process is integrated with the governance, change management, quality control processes, metrics and other EA goals as detailed in other sections.

Some of the major current frameworks address the EA process to greater and lessor extents:

· The Open Group Architecture Framework (“TOGAF”) description provides the architect guidance in what information is expected for each of the components of the framework;
· The U.S. Federal Enterprise Architecture provides guidance but does not have a process associated with it; instead it has Reference Models that describe what is expected.  Thus the architect must develop their own approach and process in creating the architecture, the previous CIO Council produced EA Practical Guide (2001) does describe a stepped process for doing EA but it was never updated to incorporate the Reference Models.
· The Zachman Framework (ZF) does not have a process prescribed, though there are many EA processes that see the ZF as their basis.  Each has a different perspective as to the use of the ZF for developing architectures;
· The United States Department of Defense has a simple high level six step process that provides a conceptual process but does not provide a detailed how to process.  There is a reference guide that presents information on how he DoDAF was used in developing architectures.  

2.18.1  Iterative Processes
Early EA methodologies tended to require a “water fall” approach, this assumed that architecture was one “step” that proceeded any other activity.  The waterfall approach has been recognized as flawed because it tends to put roadblocks in the process rather than facilitate agility.  In addition, it has been recognized that the EA and other activities add to the overall understanding of problems and solutions as these invariably change over time.  Modern EA processes are agile and iterative, allowing early visibility of results, rapid prototyping, simulation and other agile development methodologies to contribute to the architecture. In an iterative and agile process, architecture never stops – it is continually refined as the body of knowledge advances.

Iterative processes are sometimes organized into micro-waterfalls, each with a plan/design/implement phase.  The early phases allow for more diversity and creative thought while later phases refine the selected approach, ultimately providing the final solution.

When iterating on a design, the goal is to keep the architecture and “reality” (or “ground truth”) of the business processes and systems in-sync.  The architecture should be revised to reflect new information and approaches such that the final architecture precisely matches the end-state.  Once “synchronization” with the architecture is achieved, there will be no need to revisit “as-is” architectures.

2.18.2 Core EA High Level Process Steps

At a high level the steps in Figure 2.18-1 represent what core process steps should take place during the course of any EA development. This is true whether it is at the enterprise level or if it is a specific segment or solution architecture. Associated with each step in this process will be a series of activities to detail how the step will be carried out. In addition, there should be a description of the inputs and outputs for each of the steps. To facilitate the process, the EA team should develop templates to identify what the inputs and outputs to each step will look like.
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2.18.3 Goals of the EA Process
What should an EA process achieve?  While there may not be much available by way of a standard, and an “adopt and adapt” strategy is probably required, here are some suggestions for the goals that an EA process should set out to achieve:

· Ensure EA as a living knowledge base that guides and is guided by business objectives;
· Supports integration between the various architectural viewpoints (e.g., business, information, application and technology architectures) that describe and will realize the enterprise architecture;
· Support an iterative methodology;
· Provides an enterprise transition strategy to agile interoperable components given this is a goal of the EA;
· Increases the ROI for systems investments, reducing costs and/or improving results;
· Drives consensus;
· Reduces risks while increasing  quality;
· Gets the architecture and “ground truth” in sync;
· Provides for maintenance and change management;
· Provides for measurement of the approach and results;
· Provides a mechanism to take advantage of new proven technology without being unduly driven by unreasoned wants for the newer unproven technologies; .
· Integrates with Capital Planning and Investments Mangement, PMP, Systems Development Life Cycle & Earned Value Management;
· Promote the sharing of services, interfaces, components and resources.  Redundancy not only increases costs, it requires additional efforts to integrate the redundant stovepipes into enterprise solutions.  

2.19 EA Techniques 
An entire treatise could be written on and about various EA techniques, or the variety of ways in which doing and managing EA can be done. The intent here is to acknowledge that techniques play an important role in EA and that they can both ensure success or doom a program to failure. Some of the techniques used in EA include structured interviews, team based development, prototyping of common elements and processes for guided use, setting EA policies and boundaries and allowing flexible EAs to be established as segments and then aggregating them.  
2.20 Maintenance and Change Management
The Enterprise Architecture is an evolving product in an environment with many interdependencies among the teams and multiple versions of the EA at any given time.  EA Architects need confidence that they have the right content, appropriately reviewed and approved.  Change Management provides a process for managing and communicating the status of this work.  EA work requires planning the assignment of resources and planning the timing of implementation of changes.

A change management process supports the review and assessment of all changes to a product.  In the context of an organization’s EA, change management is a discipline that ensures careful communication and coordination of all changes to the EA.  Change management also helps ensure the integrity of, and the service levels associated with, the EA environment.

It is important to note the distinction between Change Management and Configuration Management at the outset to set the stage for this discussion properly.
Configuration Management is a collection of processes that:  supports the orderly management of the EA and changes to the EA; applies technical, administrative and surveillance (observation) processes to establish and maintain the integrity of the EA; and  provides a complete audit trail of decisions and modifications made to the EA.  In other words, Configuration Management defines what the Enterprise configuration is.  
Change Management is a sub-process within the Configuration Management process.  Change Management requires that:  a CM Plan be in operation; Configuration Items (CIs) be identified (These are the basic units that have to be controlled as change occurs); the Structure of the EA be defined; provides input to the Baseline Management Process; and is monitored via Configuration Audits and Configuration Status Accounting.  In other words, Change Management defines how the Enterprise Configuration changes.
2.20.1 EA Change Management Scope

The scope of the change management process is all changes proposed for the EA and for the environment that is used to maintain that architecture.  Every change, whether a minor adjustment in the language of an artefact or a delivery of the entire EA, begins with a formal request for changes.  This change management process provides for a receipt-to-disposition process for managing the requests for change.

The EA Change Management Process is a Sub Process within the EA Configuration Management Process, which should be published separately.

2.20.2 Enterprise Architecture Baselines

The change management process governs changes to EA Baselines; it also governs a change that would establish a baseline.  

An EA has three types of baselines:

· Formal Baseline

· Formal Baseline Addendum

· Engineering Baseline

The Formal Baseline is a comprehensive, integrated update of the entire EA.  A Formal Baseline establishes an independent baseline and does not reference other baselines.  

A Formal Baseline Addendum consists of a collection of modified EA work products that replace the previous versions in the associated Formal Baseline.  The Formal Baseline Addendum together with its associated Formal Baseline constitutes a complete release of the EA. Each Formal Baseline Addendum is inclusive, meaning it includes changes documented in all prior Formal Baseline Addendums for the associated Formal Baseline.

Engineering Baselines are established for an EA work product by an EA functional team to document the points in time that the work product is ‘stable’. A work product is stable if it is internally consistent and valid – this does not necessarily imply it is consistent and valid with respect to other EA work products. To determine if a work product is “consistent and valid”, a review (of the appropriate type for that baseline being established) is held.  The significance of an Engineering Baseline for a particular work product is that it can be used by other EA functional teams. 

Possible Table insertion here.
2.20.3 Implementation

The Change Management Process must ensure that every change is formally proposed, recorded, approved or disapproved, controlled, tracked, and included in regular change status reports.  In addition, approved changes must be reviewed prior to their inclusion in a new EA configuration, whether an Engineering Baseline, a Formal Baseline, or an Addendum to a Formal Baseline; the only difference is who approves the implementation of the change.  

Changes are a natural part of the evolution of the EA.  An architect might discover an error in previous work; the organization may make changes that affect the business architecture; changes to the business architecture may cause a change to the technical architecture.  There may be adjustments in technology that prompt changes to the Technical Architecture.  A new Strategic Plan may cause adjustments to be required in the EA.

All changes to the EA require a change request be submitted before they are approved for inclusion in the EA.  The EA CCB controls the scope of the changes to an EA work product by approving, rejecting, or closing EA CRs.  An EA CR must be approved before any work is performed by the EA functional teams responsible for the EA work product.  If an EA CR is closed (rejected) the EA CCB does not forward it for assessment and the process stops there.  If an EA CR forwarded for review is disapproved after review and assessment, work may not proceed on that request.  The EA CCB also makes the determination of when changes are incorporated and when they become a new baseline.  A team can make changes to a product without prior approval; however, they are then at risk of the EA CCB disapproving the change or postponing its implementation and they will have to back the work out if they need to deliver other changes before the unapproved ones.  An approved CR is an authorization to work (expend time) on the effort.

2.20.4 The Value of Change Management

The value of Change Management can best be explained by looking at a few of the negative consequences of operating in an environment without Change Management.  A few of those consequences are as follows:

· Architects making changes can step on each other’s work.
· It is difficult to identify a stable, consistent set of artefacts.

· Communication among teams may be haphazard.

· Changes made by one team might conflict with changes made by another.

· Release teams may not know what guidance applies to them.

· Changes might not be understood by new staff.

· Work might start without an understanding of its impact.

· Management might not have enough information to set priorities and manage resources.

On the other hand, the benefits of effective Change Management processes are as follows:

· Resources are dedicated to approved work.
· Affected parties are aware of changes before they are made.

· Communication among teams is improved.

· Architects are sure they are working with the appropriate versions of documents.

· Stakeholders are confident that a version of the EA is internally consistent.

· Management can plan for improvements and create schedules that reflect the impact of changes.

· Costs are reduced.
2.20.5 Conclusion

In conclusion, the following are some of the benefits of an effective EA Change Management process: 

· Change Management works to help the EA Architects ensure they are all working with the most appropriate versions of documents.
· Change Management helps ensure that all affected parties are aware of changes being made to the EA.

· Change Management helps the organization plan for improvements and create schedules that acknowledge the impact of the changes.

· Change Management helps ensure that resources are dedicated only to approved work.

· Change Management reassures all stakeholders that a version of the EA is internally consistent.

· Change Management supports better integration among teams.
This section is the heart of the process/procedure description.  It describes what activities are to be performed in the process/procedure.  

2.21 Risk Management 
Risk is inherent in almost ever kind of program or project.  Risk management is an approach to limit or minimize the impacts of these risks. Within an EA program, risk is more related to the failure to do various parts or views or to complete the EA and integrate it in governance. For example, Zachman believes any cells of his framework left less than fully defined , described, or documented, rigorously, as primitives, leavers the enterprise at risk in any decisions which touch that cell because not making them explicit leaves them implicit or assumed. This means that there are a plethora of errors or problems that can result if the implicit assumptions prove wrong or even if they are understood differently by different parts of the enterprise. In context, EA risk is managed as an aspect or attribute of the EA.  The risks associated with the EA are more so related to aspects of errant or faulty EA as opposed to inherent in the use or implementation of the EA. In fact, much to the contrary, the enterprise is considerably at more risk without an EA than with it, even in an incomplete state. The same approach can be used for risks associated with EA as with any project or program, although there should actually be less. The risks are enunciated in the project or program plan with the requisite triggers or identifying characteristics and a corresponding set of mitigations are established for each, should they happen. Typically these are prioritized as to potential impacts and or likeliness of occurrence.  They are monitored during the EA life cycle and are dealt with if and when they occur. 

2.22 EA Quality Management 
Like any other process that an organization undertakes, the EA should adhere to quality standards to ensure that the process is efficient, repeatable and results in products that can are integrated. The repeatable aspect is important because of the iterative nature of EA. Without a regulated set of standardized EA process outputs against which the EA can be measured, it is possible that the program will produce products of varying quality.

2.22.1 How is quality maintained?
The best way to ensure that the EA program is producing consistently useful artefacts is to put in place a rule for the use of standard product descriptions, reviews and a policy on usage for the artefacts. While the actual artefacts developed may change from one EA project to the next within an organization, the ability to integrate the architecture is compromised or made more difficult without compliant artefacts. While the processes used to create them may differ only artefacts that are consistent and conformant with standards (a level of quality) have any real chance of being integrated.
Quality and consistency of the outputs produced by the EA program includes a set of metrics associated with those outputs. If the metrics suggest that the output of the EA is not adequate, improvements can be made to address the shortcomings. For example, during the data gathering stage, a standard output might be a set of validated business principles and strategic drivers. While the number of principles and strategic drivers will vary from one project to the next, the form and content required is understood and somewhat standard. A metric associated with this output will provide assurance that the EA consistently, fully and effectively captures this information.
The following techniques are suggested for implementing a quality system for EA:

· The definition of robust, clear product descriptions, policies for their usage and a process for their creation and maintenance
· EA participation in the major governance “gates” in strategy setting, program/project delivery and operational change request management

· Institutionalisation of EA metrics in the four benefits areas (outlined in comments above)

· Comprehensive stakeholder management and engagement

· Transparency in all EA processes and of all EA assets

· Implementation of an open repository with feedback processes for artefact improvement
· Regular assessment for conformance with the adopted EA framework (e.g., through review of all EA Review findings, performance metrics, artefact change requests etc)

· Feedback of all of the above into an ongoing cycle of review of the EA framework and its implementation.
2.23 Professional Community  
The profession of enterprise architecture is growing rapidly. Not only are there many more professionals claiming the title of enterprise architect, but additionally, there are now organizations and associations that both promote, as well as, add to the basis of professionalism in EA.  While it is impossible to comprehensively identify all of these, below is a table containing some of the organizations and associations that deal with or support the practice and profession of EA. 
Table 2.24-1 Organizations Supporting and Promoting the Practice and Profession of EA
	Name of Organization   
	Web Address –www.
	Membership Basis
	Geographic Basis

	Association of Enterprise Architects
	aeajournal.org
	Individual Architects
	International

	Enterprise Architecture Interest Group
	eaig.org/
	Companies/Organizations
	U.S. (now)

	National Association of State CIOs

EA Working Group
	nascio.org/
	State EA Practitioners
	U.S. – State Government

	The Open Group Architecture Forum
	opengroup.org/architecture/togaf8-doc/arch/
	IT Professionals/Companies/Organizations
	International

	The Object Management Group Model Driven Architecture Group
	omg.org/mda/
	IT Professionals and Architects/Companies/Organizations
	International

	The Industry Advisory Council

Enterprise Architecture – Shared Interest Group
	iaconline.org/portal/server.pt?space=CommunityPage&cached=true&parentname=CommunityPage&parentid=0&in_hi_userid=2&control=SetCommunity&CommunityID=381&PageID=0
	Companies and Organizations 
	U.S.

	The Federal CIO Council

Architecture and Infrastructure Committee (AIC)
	cio.gov/index.cfm?function=eastatement
	Federal Agency CIO staff
	U.S. –Federal Government

	The AIC - Chief Architects Forum
	core.gov/
	Federal Government Chief Architects
	U.S. –Federal Government

	National Defense University IRM College

EA Program
	
	Federal Students only
	U.S. –Federal Government

	Federal EA Certification Institute
	www.feacinstitute.org/
	All students – Fee based
	International 

	IFEAD
	
	
	International

	
	
	
	


As the EA profession has grown there has been increasing recognition of the professional title of Enterprise Architect and while in the general market space this title is overwhelmingly associated with IT and Systems Architects roles and responsibilities, it is slowly changing as the use of EA in the broader whole enterprise and a business driven approach view of EA is taught and practiced. In part, the entire growth of EA in the U.S. Federal government, as a result of the requirement in the Clinger-Cohen Act of 1996, stating to the effect that every CIO was responsible for implementing an effective and efficient information technology architecture, has significantly driven this broadened goal for and view of enterprise architects. Almost every agency in the Federal government and most state agencies have chief enterprise architects.  Increasingly agencies and organizations are looking for architects who are either certified or who have five to seven years experience working on EA. The profession is also growing in the private sector, but EA there is often focused on technology and infrastructure and these increasingly as a commodities. This is also changing in certain business domains where the recognized value of EA has and is being applied. In particular, in the Banking, Manufacturing, Healthcare and Retail markets there seem to be increasing use of business focused EA.  The overall expectations for Enterprise Architects are that the profession will continue to grow, expand and become more professionalized.  There are a number of organizations that have taken on the challenges and issues of improving the practice, profession and professional status of EA as shown above.

2.24.1 Importance of the Role of Enterprise Architect in the Information Age 

In every age of mankind there are always roles which become the primary contributors to that age.  In the industrial age it was the scientists, engineers and most importantly the inventors (most of whom were scientists and engineers) that provided inspirations and thought leadership that moved things forward.  In the information age it is computer scientists for sure, but also, enterprise architects who will be seminal to the creation of the thought constructs enabling the enterprise to utilize and internalize computerized technologies and related technologies to be synergized with other organizational and management theories to create whole new institutions and enterprise constructs critical to advancing mankind in this new age. Recently John Zachman was asked what the main issue in the information age is and he said it is the creation and design of the enterprise. Only Enterprise Architects will have the training, experience and backgrounds to design the enterprise. 
2.25 EA Fundamentals  - Conclusions
What you have just read. Chapter two of this Guide, was a whirl wind somewhat topsy turvey tour of a lot that is the practice and profession of Enterprise Architecture. In this chapter there is a fair amount of description about the “what” of EA. There is also, perhaps more than we would like a sprinkling of “how” here and there. This was necessary at times for context, flow, full description of essentials or often because the various authors decided to include it. All-in-all this chapter is a very good starter for the rest of this volume which will now tackle the other interrogatives, who, where, when, why and woh…oops, we mean how. After all this is an Architecture book.  Actually, when you see what’s ahead, you will probably say something like “woh!” You have a long road ahead, but chapter two should serve as a sort of road map to look back on and guide you. Read on EA traveller.
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