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Chapter 5

Enterprise Architecture Designs

The purpose of managing the architecture of an enterprise is to improve the architecture to better support the enterprise’s mission and goal. Identifying and specifying a suitable architecture for an enterprise is the deliverable of an architecture designing activity. This Chapter introduces the concept, principles, approaches and patterns of enterprise architecture designs. Through identifying architectural principles, design patterns and methods, and transformation strategies, this Chapter discusses what makes a good architecture and what are the good ways to reach a good architecture.

(Section 5.1 draft 1.0 by Haiping Luo begins.)

5.1 Introduction to Enterprise Architecture Designs

5.1.1  Design Concepts and Goal
5.1.2  Design Principles

5.1.3  Design Contents & Approaches
5.1.4  Design Quality Management

5.1.5  Organization of the Chapter

5.1.1 Design Concept and Goal
A design is a purposeful specification and arrangement of parts or details. In the field of enterprise architecture management, there are many types of designs:

· designs of EA governance

· designs of enterprises’ architectures

· designs of EA information models

· designs of architecting activities

· designs of EA programs
While this entire Guide is dedicated to these various designs related to EA management, the focus of this chapter is the designs of enterprises’ architectures (short-named “EA designs”). A parallel coverage of this chapter is the designs of EA information models. EA designs and EA information model designs are tightly related. EA information models need to facilitate architecture designing activities, incorporate design rules, support design implementations, and enable evaluations of EA designs. To fulfill these requirements, the design of EA information models, which was discussed in the last chapter, is further discussed in this chapter, side-by-side with specific architectural design topics. 
An enterprise architecture design is a purposeful specification and arrangement of elements and their relationships of an enterprise. The goal of EA designs is to specify suitable, feasible, and economical architectures including structures, landscapes, timings, and interactions for an enterprise to enable the enterprise to achieve its goal and mission in a desirable way. To achieve the goal of enterprise architecture designs, the architecture designing activities needs to follow a highly structured and disciplined course and to apply scientific and systematic approaches. The following subsections provide an overview of EA designs’ principles, process, methods, and outcomes. 
5.1.2 Design Principles
A principle is a fundamental requirement that may represent a basic truth, a quality standard, a rule, a constraint, a predetermined mode of action, or a behavior pattern that is considered leading to desirable results. A design principle presents a fundamental requirement the designer should meet in order to deliver a good design product. Enterprise architecture designs need to pursue three categories of principles: technical competence, human acceptance, and transition operability.
5.1.2.1 Pursue Technical Competence
Technical Competence in designs addresses a basic question of “what end to reach”. Pursuing technical competence in EA designs requires optimizing the quality of design outcomes. A good enterprise architecture design should be a design that inserts “Architectural Soundness” to the enterprise in focus (Luo, 2006). Architectural Soundness includes these qualities:

· Suitability

· The pattern by which elements are interrelated or arranged fits the type and purpose of the enterprise in focus.

· The functionalities of the structure support the functions and activities of the enterprise effectively.

·  Integrity

· Elements have compatible interfaces and exchange media to coordinate and interact with each other.

· Elements support and supplement each other so the enterprise whole is better than the sum of individual elements.

· The structure conforms to architectural principles.

·  Strength

· The architecture provides sufficient support to the pursuit of the enterprise’s mission.

· The structure can endure a wide range of shocks and impacts from internal or external sources.

· The architecture has self-discipline and self-adjustment ability to respond to changes.

·  Economy

· The architecture optimizes the enterprise gain that can be obtained through the support and enablement of the architecture.

· The architecture optimizes enterprise-wide resource use (including time and space use) that is affected by the architecture.

· The architecture minimizes the cost to maintain and improve the architecture.

·  Sustainability

· The architecture enables the enterprise to sustain.

· The architecture remains vital and capable over the life of the enterprise.

· The changes designed for and implemented in the architecture can persist as intended.
5.1.2.2 Pursue Human Acceptance
Human acceptance in designs addresses a basic question of “how to engage and satisfy stakeholders”. Pursuing human acceptance in EA designs requires stakeholder participation and satisfaction for the design process and outcomes. This category of design principles includes: 
· Stakeholder Participation
· The affected stakeholders of the resulting architectural changes are identified and invited to participate early and continuously in the design process.

· The various interests and concerns of different stakeholders are identified and balanced or addressed systematically and transparently.

· Product Ownership

· The continuity of sponsorship for the design outputs is maintained throughout the designing process. 
· The governance structure and process for the design outputs is established early on in the designing process.

· Each design product is assigned to a committed owner to turn the design into reality.

· Coordination Feasibility
· Open, effective, and continuous communications are maintained throughout the designing process between designers and the stakeholders, as well as among stakeholders.

· Design products are presented in the way that target audience and affected stakeholders can understand and comprehend the implications.
· Coordination mechanisms are established to ensure designers and stakeholders working on various parts of the EA designs can collaborate and coordinate their work. 
5.1.2.3 Pursue Transition Operability
Transition operability in designs addresses a basic question of “how to move from here to there”. Pursuing transition operability in EA designs requires the designs to include feasible paths and approaches to reach the target architecture. This category of design principles includes: 
· Technical Achievability

· The designed target state is technically possible and sustainable.
· The designed transition path and phases are technically doable.

· Risk Containment

· The risks of implementing the designs are identified, assigned ownership, and handled by risk management mechanisms.

· The designed transition ensures continuous operation of the enterprise.

· Cost Affordability

· The total cost of implementing the designed target and transitions are within available budget in the planning horizon.

· The funding sources are identified and committed according to design specifications.
· Coordination Embedment
· The coordination of funding sources’ amount, timing, and spending controls are specified and incorporated in the design.
· The designed transitions include coordination and governance mechanisms.
· Culture Adjustability

· The designed target state will not stretch the enterprise’s culture beyond its adjustable range.
· The designed transition plans introduce only manageable changes in a manageable pace.
EA design principles will be applied in the designing process and implemented in design products discussed in this Chapter.

5.1.3 Design Contents and Approaches

5.1.3.1 Design Contents
The contents of enterprise architecture designs bear more an analogy to city planning than to architectural structure designs. In city planning, the designs focus is on setting the type of the components (e.g., zoning constraints), controlling the border of the components (e.g., set-back requirements), establishing common standards (e.g., building code, traffic rules, communications protocols), creating public funding (e.g., taxation), and providing public goods (e.g., roads, public facilities, utility distribution networks). City planning establish rules for but do not specify the internal structure of the components. The purpose of city planning is to provide an environment that best meets the community’s common interest and maximizes the community’s collective well-being. 

Similarly, enterprise architecture designs specify six categories of contents to promote enterprise-wide interest and to maximize enterprise-wide gains. The six categories of design contents are: 
· Component Types: EA designs specify the type, the role and responsibilities, the functions, and the capabilities of components an enterprise should have. 
· Relationships: EA designs specify the right connections and relationships among enterprise components to form an enterprise whole.
· Interactions: EA designs specify standard interfaces, exchange media and flows, and timing among components to enable interoperability and coordination.
· Controls: EA designs specify mechanisms and processes to monitor and manage architecture states, changes, and performance.

· Overall Assembling: EA designs assemble individual specifications into the enterprise picture of the architecture. 

· Transitions: EA designs plan transition phases, contents, pace, and processes to move the architecture from existing state to future states. 
The EA design outputs are generally presented as: 
· EA blueprints: (more explanation goes here) ; 

· EA policies; 

· EA standards; and
· EA transition plans. 
The contents of the EA designs aim at supporting different enterprise management requirements. EA design contents and output products will be discussed in details along with different management groups in Sections 2 through 8 of this Chapter.
5.1.3.2 Design Approaches
Enterprise architecture designing approaches have three components: 
· Designing process

· Designing techniques 
· Designing tools (existing knowledge: theory, best practice, standards, …; assistant means: information sources, automation application, analytical application,)
The EA design approaches have the following characters:
· Require enterprise-wide participation and engagement. (more explanation goes here)
· Based on holistic information.
· Emphasize establishing structure and mechanisms to enable and sustain enterprise-level coordination.

· Apply enterprise-wide optimizations.
5.1.3.2.1 Designing Process
EA designs are developed through this general designing process (adapted from Routio, 2005):
1. The initial decision about launching the EA development project, made by an organization capable of financing the study and of implementing its proposals. The decision reflects a preliminary opinion on the need and importance of development and its estimated scope.
2. Planning the scope of development: the approximate extent of practical EA changes; the population of people who are expected to benefit from these, and the general principle of sampling stakeholders: who are the people whose opinions shall steer the development?

3. Evaluative description of the present state of architecture where the existing problems are defined and assessed. Informative studies and normative studies (discussed in later in this subsection) are conducted to produce the descriptions and diagnoses. 

4. The present architecture state is described as a structured information model; the model will help in the subsequent designing activities. 
5. Defining the target state tentatively. The model of the initial state of the architecture gives a good basis for the target states.

6. Planning the architecture transitions tentatively. Outlining preliminary proposals of how the EA changes can be accomplished. 
7. Testing phase: putting the proposals to practice tentatively in small scale (for example, with the methods of Evaluating a Design Proposal). Gathering and analyzing feedback and setting up the final proposal. Do not forget possible side effects to outsiders. It may be necessary to gather the wishes and views of various stakeholders in the development project and try finding a consensus.

8. Finalize and commit the overall design and transition plans.
9. Periodically revisit the designs and transition plans during the implementation phases to identify needed changes or subsequent re-directions of the project based on new information.

The process of design to implementation is a process of accumulating knowledge to create desirable outputs. Figure 5- 1 illustrates the knowledge flow in the EA design-to-implementation process (Adapted from Routio, 2005). Design approaches are systematic methods to obtain the knowledge and turn the knowledge into design specifications.
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As Figure 5- 1 indicates, design studies can be divided into groups:

1. Informative research of objective facts. This basic research provides descriptions but not prescriptions to improve. EA frameworks are generally in this informative research group. The frameworks assist in describing and documenting architectures systematically but do not seek solving architectural problems in particular. 
2. Normative study of the values, needs and goals of people, and of the ways of fulfilling them and removing existing practical problems. There are two typical situations when normative research is called for: 

a. General (or nomothetic) studies of what all people expect of an object, an architecture in the EA case. This science of design aims at creating universally applicable theories of EA designs. 

b. Project-specific (i.e. idiographic) studies assisting the creation of a specific architecture for a specific enterprise.
Designs, by their very nature, are prescriptions to provide benefits or to improve situations. Therefore, design approaches are mainly normative studies. This EA design chapter presents the informative theory and the general normative theory for EA designs. It answers the questions of “How to document the architecture of an enterprise in general” and “How to identify good architecture patterns for enterprises in general”. The next chapter, Enterprise Architecting Lifecycle Management, will discuss approaches to develop project-specific architecture designs for a specific enterprise. 
5.1.3.2.2 Designing Techniques
EA designs are generated through applying multiple techniques in the designing process. EA design techniques can be categorized into these groups:

· Techniques to collect and organize information: 
· EA frameworks (Zachman, 1982; GERAM, 1998; TOGAF, …

· EA data models (

· Interview methods ( 
· Techniques to analyze information (Luo, 2005; Niemann, 2006; Saha, 2006): 
· Change impact analysis (related, what if, quantitative, …)

· Redundancy / reusability analysis

· Capacity analysis (gap analysis, heterogeneity analysis, …)

· Process analysis (bottleneck, work flow, point of failure, …)

· Vulnerability analysis (roles & responsibility, process, point of failure,…) 

· Performance analysis (roles, responsibility, and accountability; performance metrics,…)

· Interoperation analysis (exchange of information, standardization, …)

· Structural analysis (degree of centralization, standardization, capacity analysis, …)

· Culture analysis (communication, philosophy, leadership assumptions, methodology,…)

· Semantic reasoning and inference

· Investment analytics: alternative analysis, real options model, 
· Techniques to incorporate and balance opinions (Routio, 2005)
· Finding the most frequent view, the average view or "the prevalent opinion". 

· Combining the most stringent requirements to make it acceptable even for people with lesser necessities. 

· Expert opinion taken as replacement of asking people directly. 

· Conferencing and then agreeing on a statement, by voting if necessary. 

· Management decision.

· Techniques to collaborate designing process
· EA repository applications
· EA design platforms 
· Techniques to calibrate and optimize designs
· Normalize resources use throughout the enterprise to remove duplications
· Standardize commonality: standardize interfaces, exchange flows, reusable components, public goods,

· Establish mechanisms to seek and insert improvements continuously throughout the enterprise

· Connect results and incentives as directly as timely as possible

· Internalize opportunity identifying and obtaining
· Embed complete coverage of risk identifying, owning, and managing into organization operations
· Establish mechanisms to contain and control cost

· Allocate enterprise throughput units to every level of the enterprise
· Normalize roles and responsibility to remove duplication and conflict of effort

· Allocate accountability chain to cover every person in the enterprise
· Establish mechanisms to identify and remove bottlenecks (weakest connections, single point of failure) continuously

· Establish mechanisms to document constraints and check compliance continuously
· Techniques to present designs and convince audience

· Notational diagrams

· Descriptive text

· Analytical charts

· Statistical data

· Reasoning diagrams

· Techniques to conduct prototype
· Verbal descriptions.  

· Arithmetic models: diagrams, equations etc.  

· Realistic illustrations on paper or TV screen. 

· Virtual prototyping. 

· Try small scale in low hanging fruits / easy projects.
· Techniques to manage changes to designs
· Change management structure

· CM process

· CM application

EA designing techniques will be discussed more particularly in various designing areas in later sections of this chapter.
5.1.3.2.3 Designing Tools
A tool is a means used in the performance of an operation to extend the tool user’s capability. The EA design tools are grouped into two categories:

· Existing knowledge materials: knowledge materials accumulated in the field can serve as tools to assist creating designs. The knowledge materials include (Routio, 2005):

· Nomothetic knowledge, i.e. general rules that have been gathered from several different products. To this group belong: 

· governmental regulations, 

· standards for characteristics and qualities of products, 

· patents,
· patterns, 

· methods to assist design, like advises, rules of thumb, tables, diagrams, algorithms, checklists. 

· Idiographic knowledge which actually concerns only individual products but is nevertheless suitable to be generalized to other products as well: 

· exemplars, i.e. descriptions of existing meritorious products or their details, 

· standards for complete products, 

· the prefabricated components that are available for some products (e.g. standard models or modules) are often based on research and they thus can be said to "contain" theoretical knowledge.

· Assistant means: Manual devices or automated computer applications can also serve as tools to assist the designing activities and process. The assistant means for EA designs include:
· EA repository applications;
· EA design applications;

The choice and application of the EA design tools will be discussed along the design topics in the later sections of this chapter.

5.1.4 Design Quality Management
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Quality is an attribute of meeting requirements. EA designing is a service that an EA management program provides to the enterprise. As a service provider, meeting customer’s requirements and maintaining customer’s satisfaction are the key quality requirements.

Managing the quality of EA designs is a process of continuously improve the designs to meet the enterprise’s requirements for a sound architecture. This process of meeting requirements has a iterative feature as illustrated in the diagram Figure 5- 2 (Routio, 2005), accompanying a typical spiral of design development: 

Development Phase 1: evaluative description of the initial state (perhaps including its earlier development) and defining the need for improvements. Quality management: discover and elaborate requirements as complete and as clear as possible. 

Development Phase 2: analysis of relationships and possibilities to change things. Quality management: conduct thorough analysis and explore wide range of possibilities to introduce changes. 

Development Phase 3: synthesis: proposal for improvement. Quality management: clearly specifying design proposal and clearly communicate the proposal with stakeholder.
Development Phase 4: evaluation of the proposal. Quality management: obtain stakeholders reviews and conduct structured validation and verification against requirements to identify improvements needed to the design proposal.
By repeating the sequence from 2 to 4, and by gradually improving the proposal, an acceptable quality design result can usually be found.
To manage the quality of EA designs, quality standards for design output and for the designing service should be established, documented, ratified, committed, implemented, change managed, revisited and improved periodically.
5.1.5 Organization of the Chapter
In this chapter, enterprise architecture designs are discussed along the enterprise management groups to identify architectural patterns that can support different management needs. The logical flow of the sections is explained below.
Section 5.2 discusses design techniques and patterns that ensure the different designs developed in later sections for different management purposes can, at the mean time, maintain enterprise-wide architectural integrity. An EA View Framework is presented to provide the foundation for integrity mechanisms. 
Sections 5.3 to 5.7 discuss EA design techniques and patterns that support five enterprise management groups: strategic management, business management, resource management, risk management, and electronic management. In each management group, EA designs are discussed under specific management domains to address the needs and requirements from that management domain. The EA design links to other management groups are also discussed in each management group.
Section 5.8 discusses designs for EA transitions. Designs of transition strategies and techniques are presented for various types of environments.

There are two topics presented in each section or subsection from Sections 5.2 on. The first topic is the designs for EA information models. Model designs are discussed along with each management domain to ensure that the model design can support the needs from that domain. The second topic is “Issues and Lessons Learned”. Design issues and lessons learned for a section or subsection are discusses at the end of the section/subsection.
(Section 5.1 draft 1.0 by Haiping Luo ends.)
5.2 Designs for Architectural Integrity
5.2.1  Design Objectives and Requirements

5.2.2  Integration Frameworks 
5.2.3  Design Approaches, Technology, and Tools

5.2.3  Design Patterns

5.2.4  Designs for Information Model Integrity

5.2.5  Design Issues and Lessons Learned

(Section 5.2 draft 1.0 outline by Haiping Luo will be based on an EA View Framework to establish design integrity:
http://aea-dc.org/eamg/EA-View-Framework-2006-8-12.ppt )

(Section 5.2 draft 1.0 outline by Chris Aitken starts.)
5.2 Designs for Architectural Integrity (Chris Aitken)

5.2.1 Defining architectural integrity

- introduce the concept of idea to implementation

- introduce the need to integrity at two levels - design and alignment 

with intent

- introduce the idea of evidence based EA - the idea that you ought to 

be able to measure any claims of improved performance, integration, 

interoperability, cost savings etc. and be able to attribute these to 

the chosen EA designs.

- introduce EA governance and integration with Project management, 

investment management and strategic management processes.

5.2.1.1 Design integrity

- discuss the need to ensure that design is consistently and faithfully 

described and physically implemented

- discuss measures at the logical and physical levels to assess design 

integrity (eg. design principles and assertions and other measures)

5.2.1.2 Alignment integrity

- discuss the need for alignment integrity from concept through to 

implementation

- discuss measures to assess this alignment (eg. evaluation measures, 

criteria)

- allude to the applied research paradigm (I would not go into my 

framework in a lot of detail but believe the idea is relevant here and a 

good analogy if nothing else)

5.2.2 Implementing architectural integrity

5.2.2.1 Modelling practices

- including appropriate attributes

- modelling integrity and alignment

- modelling integrity and design

5.2.2.2 Evaluating integrity

- physical design integrity - designing physical measures - design 

measure that demonstrate what you want to show - ahead of implementation.

- gap analysis (alignment integrity)

- performance analysis (design integrity)

- impact analysis (alignment integrity)

5.2.2.3 EA Governance

- project management methodology - EA sign-off points in project 

lifecycle, role of the EA repository, design principles and assertions

- investment management / portfolio management processes - performance 

metrics/measures, sign-off points

- strategic planning processes - EA transition strategy, model 

attributes, evaluation criteria and strategic objectives, performance 

measurement, change impact analysis.

(Section 5.2 draft 1.0 outline by Chris Aitken ends.)
5.3 Designs for Strategic Management
5.3.1  Management Group Overview

5.3.2  Goal Management Domain

5.3.2.1  Domain, Context, and Components 

5.3.2.2  Design Objectives and Requirements

5.3.2.3  Design Approaches, Technology, and Tools

5.3.2.4  Design Patterns

5.3.2.5  Designs for Information Models

5.3.2.6  Design Issues and Lessons Learned

5.3.3  Organization Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.3.4  Performance Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.3.5  Business Management Components

5.3.5.1  Design Objectives and Requirements

5.3.5.2  Design Approaches, Technology, and Tools

5.3.5.3  Design Patterns

5.3.5.4  Designs for Information Models

5.3.6  Resources Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.3.7  Risk Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.3.8  Electronic Management Components

(The sublevels for Components are the same as in 5.3.5.)
(Section 5.3 draft 1.0 by Beryl Bellman starts.)
5.3 Designs for Strategic Management

Beryl Bellman, PhD

FEAC Institute
The use of enterprise architecture represents a significant advance and paradigm shift in how strategic management is done.  EA provides a methodology and tool for enabling organizations to develop viable strategies and to link them throughout the enterprise at every level of depth.  It provides a powerful decision support tool for management as a kind of situation room-flight deck allowing them to trace of implications of any strategic business decision on the people, processes, organizations, technology, data and applications of the organization.  At the same time it allows managers at every level with the organization to understand and measure the effects of any change in data management, stewardship, changes in application portfolios, technologies and networks; and to understand the impacts of those changes on the business and strategy.  Where strategic management traditionally has been the domain of the few, EA turns strategic management on its head and allows the organization to fully align with organizational strategies.  

A Brief Overview of Strategic Management

Strategic management has been around for some time; some even refer back to Machiavelli, The Prince and Sun Tzu, The Art of War as relevant texts.  It was not until the 1960s that Strategic Management became formulated as a discipline and recognized within academe.  Although normally taught in management fields, Strategic Management has eclectically developed drawing form business, economics, sociology and psychology and more.  It combines good management practice with an understanding of the psychological, sociological and cultural motivations constituting organizational business landscapes. Its concern is in understanding how some organizations are and continue to be highly successful while others within the same or similar industries do not.  

As a discipline the early period was focused on descriptive and prescriptive recommendations without great attention to theory.  Tools such as SWOT analysis were introduced as devices for managers to analyze perceived strengths, weaknesses, opportunities and threats to their organizations, and accordingly make strategic recommendations. A recognized founder of SM as a formal discipline was Igor Ansoff who designed a Product Market Growth Matrix to assist primarily manufacturing organizations in understanding when and how to introduce new products into a market taking into account different changes in their business landscapes.  Herbert Porter then revolutionized the discipline by creating a model for organizational performance; the structure-conduct-performance (SCP) model. In applying SCP logic to SM he described five forces to take into account in the analysis of any industry, which became known as his “five forces framework.” In order to understand what an organization faces when it develops strategic initiatives Porter suggests it consider the as forces; the threats of new entrants, bargaining power of buyers, threats of substitute products of services, the bargaining power of suppliers and rivalry among existing organizations.  

To deal with these Porter advocated three generic strategies that which remain for many organizations the core for strategic planning: to maintain overall cost leadership, have clear differentiation and be focused. However, soon many began to recognize limits to Porter’s framework especially when considering market power versus efficiency, the effects of industry versus firm, and figuring costs that are involved in entering attractive industries. This led to another Strategic Management paradigm shift towards resource based theorizing.

In the resource based view (RBV), a resource that is valuable, rare, and inimitable contributes to the competitive advantage of an organization (Barney, 1992; Coff, 1997; Wernerfelt, 1984).  Resources then are the tangible and intangible assets an organization uses to develop and implement its strategies. The organization assesses its capabilities, which are used to organize and exploit resources to defined strategic ends.  A strategy now is the organizations understanding or theory about how it is going to gain and sustain its competitive advantage, which is its creation of value over its competitors. Translated in terms of public sector organizations, competitive advantage and sustained competitive advantage can be interpreted as an agency’s ability to compete with other agencies for budget and the ability to control more resources.

Developing a Strategic Management Plan

The resources of an organization include financial, human capital, knowledge capital, information and other technology and risk management.  They incorporate the “what” column within Zachman as well as address the models relevant to how these are represented within each of the other columns of the framework.  Consequently, strategic resource management is ideally accomplished through enterprise architecture.

A critical part of the design of strategic management in EA is to model and if unclear assist an organization in specifying and articulating its mission, vision, goals, objectives, critical success factors and strategic plan for meeting them. 

A mission statement is a high level conceptual statement of the reason for the existence of an organizational entity.  A good mission statement should address the purpose of the organization, how the needs that gave rise to the organization are addressed and how the values of the organization support its existence.  It is important the mission statement function as an integrative force for the organizational culture such “Where there is lack of consensus remedial actions are taken or suggestions that those who do not agree leave the organization (Martin, 2003).  For example the mission statement of AT&T (throughout its different iterations) continues to be: 

“We are dedicated to being the world’s best at bringing people together – giving them easy access to each other and to the information and services they want – anytime, anywhere.” 
Its statement provides an overview of purpose to which all other activities within the organization must align.  The determination of how well an organization within AT&T strategically fit with that mission often determined its fate; as for instance occurred in the trivestiture of AT&T into different organizations in the late 90s. So, in spite of one of its divisions being financially successful in computer manufacture and leasing, it was terminated as an organization rather than being sold or divested into either NCR or Lucent.  

In addition to mission statements many organization develop vision statements.  As we have defined mission to be the reason to be for an organization’s existence, the vision statement would be a high level statement about a mid to long term view of how the mission is to be met. A vision statement describes where those who set the goals of an organization see the enterprise going in the future given that the organizational goals are met.  The mission provides an integrative basis for aligning all component parts of the organization within it, and the vision guides those components directed to the future.
Another example is OMB’s mission statement to “Serve the President by preparing the annual United States Budget; carrying out statuary requirements; providing policy development, managing oversight, and coordination according to Presidential priorities.

Once articulated an organization links the Mission to organizational goals.  A goal is a statement about how the organization goes about meeting the mission.  In the case of OMB its goals include:

1. Assist the President though analysis of options for national policy in the areas of budget, legislation, regulation, information, financial management and procurement derived from interagency coordination of Executive Branch policy.

2. Provide Management leadership throughout the Executive Branch to ensure the effective implementation of the budget, laws, programs, regulations and policies.

3. Improve OMB’s work processes through recruitment and retention of highly capable and committed staff and provision of state-of-the-art information and communications systems.

Each of these goals has a set of objectives associated with it.  An objective is a statement of some measurable progress towards the attainment of a goal.  Thus, taking OMB’s third goal regarding information and communication systems its objectives might include an objective to implement a new service or system by a defined amount within a given period of time. Objectives provide a basis for assessing how well an organization is meeting is strategic goals. Objectives often have specific targets to be met within a certain period of time or alternatively such targets can be attached to them for performance assessments.  
Once clarifying the mission, vision, goals and objectives of an organization a strategic plan is developed and identified, which consists of approaches to how the organization satisfies successful performance. It is the organization’s game plan for running the business, strengthening competitive position, satisfying customers and reaching performance targets.  In sum we can identify five tasks to strategic management:

1. Develop strategic mission and vision

2. Establish goals and associated objectives relevant to them

3. Create strategy to achieve those objectives

4. Implement and execute the strategy

5. Evaluate through performance measurement how successful objectives are met and appropriate organizational changes as needed.

Perhaps the most successful approach to assessing an organization developed in last several years is Kaplan and Norton’s Balanced Scorecard, which provides a multiple perspective view of an organization by taking account at least four areas for organizational success: financial, process, customer service and organization learning/development.  Kaplan and Norton’s advance was to show how just taking one perspective, such as financial, is insufficient to determine the strategic health of an organization.  An organization may be doing well financially, but failing in optimizing processes or customer service, which will eventually lead to significant problems in not addressed. The OMB PRM (performance reference model) draws heavily from BSC along with other assessment approaches.

As discussed, in modeling an organization’s enterprise architecture these components of strategic management should be incorporated and linked throughout the enterprise. In this manner the EA provides for Business and IT alignment by specifying in with linked objects in models business requirements, business activities and IT principles, which define IT enabled business capabilities. This alignment is linked to the strategic information and IT architecture, which distinguish target architectures and the architectural elements constituting them. This provides for a business aligned IT environment.  These linked components allow transition strategy and planning, providing an enterprise transition plan and business solution realization.

This is graphically shown in the following diagram.

[image: image1.png]Strategic Management Value of EA

IT& Business Alignment

Business Sub activiies Value Model | Business
CSF [High/Low |HighHigh Requirements
Support

Value  [LowiLow |Low/High

IT Support 8Effectiveness

Strategic Information &
Technology Architecture

Business o Plamning Horizon
Activities Principles *IT Enabled
Business
Architecture | Capabilities
Management
Practices |
Targeted Architecture | . .
Architectures  Elements B}ts ness-
Aligned IT
Environment
Architecture
Management
Practices |
Enterprise |
Transition *Business
Plan .
— I ‘S 0. h ition

Realization





A fully developed EA provides for strategic management links all parts (or what Zachman refers to as “primitives” that constitute the models for each of his cells) of the architecture.  When the architecture is put into a viable EA tool it is possible to query the architecture to show how any change in one part or primitive affects all other areas of the architecture a sort of rippling effect across it.  Thus, managers are able to determine how, for example, any proposed change in goals, objectives or other strategic elements will have effects and implications on the technical infrastructure supporting the enterprise along with other processes and organizations composing it.  For this reason an EA provides a sort of control center or dashboard for managing the enterprise. The following is a diagram showing this relationship.
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Consequently EA for strategic management allows the management of relationships and all discrete IT project initiatives such that change impacts on one is reflected throughout the architecture.  It also allows the management of IT strategic decisions by showing the outcome of alternative scenarios, which allow for much more efficient and effective planning. It provides for the management of IT strategic initiatives that compete for IT focus and spending, which promotes more effective CPIC (capital planning investment control) and portfolio management. It also provides a long range planning format and methodology for managing IT strategy and architecture, which serves as a foundation for strategic IT initiatives.  And, finally it facilitates keeping IT strategy and architecture up to date and assessable by all relevant stakeholders in providing the most effective method for both inter and intra organizational communication at every level and perspective.

These advantages are shown in the following illustration:
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In this section we have argued how EA in the design for strategic management proffers a powerful approach for managing the complexity of the enterprise and insuring the organization is aligned with strategic planning
(Section 5.3 draft 1.0 by Beryl Bellman ends.)
5.4 Designs for Business Management
5.4.1  Management Group Overview

5.4.2  Business Process Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.4.3  Resource Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.4.4  Partner Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.4.5  Customer Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.4.6  Strategic Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.4.7  Risk Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.4.8  Electronic Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.5 Designs for Resource Management
5.5.1  Management Group Overview

5.5.2  Financial Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.5.3  Human Resource Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.5.4  Material Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.5.5  Assets Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.5.6  Strategic Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.5.7  Business Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.5.8  Risk Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.5.9  Electronic Management Components

(The sublevels for Components are the same as in 5.3.5.)
(Section 5.5 draft outline 1.0 by Weiping Chen starts.)
5.5 Designs for Resource Management

Weiping Chen, Ph.D.

People’s University of China

5.5.1  Management Group Overview

A resource is what is used or consumed in carrying out a task(s). The responsibility of the resource management Management Group is to ensure that the needed resources are present at the right place, in the right specifications, by the right amount, at the right time, and in the right hand.

5.5.2  Financial Management Domain

5.5.2.1  Domain, Context, and Components 

5.5.2.2  Design Objectives and Requirements

5.5.2.3  Design Approaches, Technology, Standards, and Tools

5.5.2.4  Design Patterns

5.5.2.5  Designs for Information Models

5.5.2.6  Design Issues and Lessons Learned

5.5.3  Human Resource Management Domain

5.5.3.1  Domain, Context, and Components 

5.5.3.2  Design Objectives and Requirements

5.5.3.3  Design Approaches, Technology, Standards, and Tools

5.5.3.4  Design Patterns

5.5.3.5  Designs for Information Models

5.5.3.6  Design Issues and Lessons Learned

5.5.4  Material Management Domain

5.5.4.1  Domain, Context, and Components 
           Inventory allocation/control

           Supply chains

5.5.4.2  Design Objectives and Requirements
           To control and ensure all material issues ready on EA schedule. 

           To maintain and control prototyping material cost.

           To co-ordinate related EA functions.

5.5.4.3  Design Approaches, Technology, Standards, and Tools
           Approaches of inventory allocation and supply chain management.

           Forecasting tools and techniques(quantitative and qualitative)

5.5.4.4  Design Patterns
           Establish short-term and long-term objectives → work out plans(from high level to low levels) → Implement plans → Measure and evaluate performance

5.5.4.5  Designs for Information Models
5.5.4.6  Design Issues and Lessons Learned

5.5.5  Assets Management Domain

5.5.5.1  Domain, Context, and Components
           Assets portfolio(tangible/intangible, fixed/circulating)

           Assets allocations 

5.5.5.2  Design Objectives and Requirements
           To control and allocate all assets which are the EA needed.

           To ensure the value of the assets can not be devalued and can be increased.

           To co-ordinate related EA functions.

5.5.5.3  Design Approaches, Technology, Standards, and Tools
           Approaches of assets management and assets allocation

           Forecasting tools and techniques(quantitative and qualitative)

5.5.5.4  Design Patterns
           Similar to 5.4.4.

5.5.5.5  Designs for Information Models

5.5.5.6  Design Issues and Lessons Learned

5.5.6  Strategic Management Components

5.5.6.1  Design Objectives and Requirements
           To ensure the achievement of the overall strategy(e.g. investment strategy).

5.5.6.2  Design Approaches, Technology, Standards, and Tools
           Combining resource management approaches with strategic management approaches

5.5.6.3  Design Patterns

5.5.6.4  Designs for Information Models

5.5.7  Business Management Components

5.5.7.1  Design Objectives and Requirements
           To ensure the implementation of the business plans.

5.5.7.2  Design Approaches, Technology, Standards, and Tools
           Combining resource management approaches with business management approaches

5.5.7.3  Design Patterns

5.5.7.4  Designs for Information Models

5.5.8  Risk Management Components

5.5.8.1  Design Objectives and Requirements
           To work out business continuity plan.

           To establish compliance structure and processes(e.g. emergency HR, inventory, supply chains and assets processes).

5.5.8.2  Design Approaches, Technology, Standards, and Tools
           Combining resource management approaches with risk management approaches

5.5.8.3  Design Patterns

5.5.8.4  Designs for Information Models

5.5.9  Electronic Management Components

5.5.9.1  Design Objectives and Requirements
           To achieve electronic management in resource management perspective.

           To establish information management structure and communication patterns by using automation and productivity tools.

           To work out unified technical standards. 

5.5.9.2  Design Approaches, Technology, Standards, and Tools
           Combining resource management approaches with automation and productivity tools

5.5.9.3  Design Patterns

5.5.9.4  Designs for Information Models

(Section 5.5 draft outline 1.0 by Weiping Chen ends.)
5.6 Designs for Risk Management
5.6.1  Management Group Overview

5.6.2  Business Continuity Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.6.3  Compliance Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.6.4  Security Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.6.5  Strategic Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.6.6  Business Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.6.7  Resource Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.6.8  Electronic Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.7 Designs for Electronic Management
5.7.1  Management Group Overview

5.7.2  Information Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.7.3  Automation Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.7.4  Infrastructure Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.7.5  Technology Management Domain

(The sublevels for Domains are the same as in 5.3.2.)

5.7.6  Strategic Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.7.7  Business Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.7.8  Resource Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.7.9  Risk Management Components

(The sublevels for Components are the same as in 5.3.5.)

5.8 Designs for Architectural Transitions
5.8.1  Design Objectives and Requirements

5.8.2  Design Approaches, Technology, and Tools

5.8.3  Transition Patterns

5.8.4  Transition Designs for Information Models

5.8.5  Design Issues and Lessons Learned

(Section 5.8 draft 1.0 by John Wu starts.)
(Pallab Saha:

This section needs to integrate with Chapter 6 (Phase 4). )
5.8 Designs for Architectural Transitions

By John Chi-Zong Wu
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Introduction 

This section discusses the design of architecture transition.  An architecture transition plan  is the road map to for modernization.  It is the core for EA management and the classical program management principle applies. It define the architecture transition, address the audiences, state the challenge, suggest to overcome the challenge with the traditional engineering approach of divide and conquer and integrate the pieces with a sequence plan. It is similar to conduct work break down and network piece together as used in traditional project planning approach. 

Definition 
The Enterprise Architecture Transition is a high-level strategic roadmap for information technology (IT) modernization. It is a plan for moving toward the Target Enterprise Architecture (EA), which defines the desired future state of enterprise performance goals, business, applications and services, technology, data, and security. [Hud ]

The primary purpose of the Enterprise Architecture  Transition  is to define and sequence the activities needed to transition to the desired future state (“Transition Activities”), in

light of priorities, dependencies, and constraints. It is the foundation for  IT modernization, driving both investment in and implementation of systems and technologies that will transform  enterprise business. The transition activities defined within this plan will become the programs the enterprise executes to achieve IT modernization.
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Figure 1 : FEAF

Intended audience and use 

The architecture transition  defines and sequences a broad range of transition activities

ranging from strategic, overarching activities (e.g. establishing Department-wide governance) to activities that are specific to a single line of business (LOB) or business function. Therefore, individual readers may find that selective reading of certain sections and appendices is more useful than an end-to-end review. The primary use of this plan for

specific enterprise  stakeholder groups is summarized below:
• Program Area Executives– As the key decision-makers within enterprise  responsible for ensuring that the Department fulfills its mission and progresses toward its vision, HUD executives must understand and support the path toward IT modernization and participate in efforts to execute it.  

• Chief Information Officer (CIO) – The HUD CIO plays a unique and important role in executing the EATP. The CIO must advocate, both within the enterprise  and externally, for the resources required to carry out the plan and must educate stakeholders on the value of IT modernization.
• IT Staff – All HUD IT staff, including both Office of the Chief Information Officer (OCIO) and program area IT staff, should be familiar with the EATP. As the staff with primary responsibility for planning and deploying systems and technology in support of the Department’s business, IT staff need to understand the IT modernization vision and the plan for achieving it. 
• Business Managers – Managers supporting enterprise’s LOBs and business functions should understand how the architecture transition plan  will support their business needs. They should closely review the sections of the document that address their LOBs and business functions, as well as the services and technologies that will support them.
• Integrated Program Teams (IPTs) – IPTs, consisting of both business and IT staff from across the Department, will be the core units responsible for executing many of the transition activities in this plan. As an IPT forms around a specific transition activity, the

EA transition plan serves as a frame of reference for the activity’s scope and focus, and identifies an initial set of opportunities that the IPT should explore further.
• The Office of Management and Budget (OMB) – As part of the budget submission process,  enterprise  will submit this EATP and other EAwork products to OMB. OMB will use the EATP to determine investment management. whether HUD has a cohesive plan for modernizing IT in support of its business, and whether individual IT initiatives are aligned with that plan. All initiatives must be aligned with EA in order to receivefunding. OMB will also use HUD’s Target EA and EATP to identify

opportunities for HUD to participate in government-wide initiatives.
• Other Peer Agencies – HUD collaborates with other Federal agencies, such as the Department of Health and Human Services, the Social Security Administration, and the Internal Revenue Service, in the implementation of its programs. The EATP, in conjunction with the Target EA, will help these partnering entities understand HUD’s plans for IT modernization in support of its business.
the challenge 

The architecture transition is too complicate and can not be achieved in a single quantum leap .  The changes needed to transition from the current state of the enterprise to the goals and conditions expressed by the target architecture cannot be achieved in a single quantum step.  Evolving the enterprise from its baseline to the target architecture needs multiple concurrent interdependent activities and incremental builds. 

Many projects which  follow the traditional EA approach, for example the Enterprise Architecture Planning (EAP) by Dr. Spawick have encountered the difficulty  in preparing transition and sequence plan in a quantum step.   The Federal Enterprise Architecture Framework as shown on figure one where  the architect establish the baseline architecture, design the target architecture, perform gap analysis and lay out the transition plan also implies to make transition is a quantum step.  Under this quantum step approach, it is found in many EA project that gap analysis between the baseline architecture and architecture in one quantum step is not possible. 
  Divide and conquer 

Divide and conquer has been the basic engineering principle not only in traditional engineering but also applies to the information age. Software engineering has use the divide and conquer technique for objects and components design. In the same token, divide and conquer is the best strategy to overcome the complexity of EA.

Some agencies have applied  the fundamental engineering principle of divide and conquer approach by divide the transition activities into several categories. For example: the Department of Housing and Urban Development .  FEAPMO has published the Federal Transition Framework as the guide to categorize the type of transition.  The author suggest to utilize the popular Zachman framework to divide and conquer the complexity of transition category , Zachman framework is the most popular framework in the EA community.  The purpose of the framework is to divide and conquer the complexity of EA.  

The   HUD   Enterprise Architecture Transition Plan  (EATP)

To divide and conquer the complexity , the department of housing and urban development EATP divide the  four categories of modernization steps. They are:
• Overarching Activities - activities associated with fostering IT modernization through broad policy, governance, and infrastructure efforts
• Line of Business (LOB) Segments - activities associated with developing and implementing a detailed architecture for an LOB (e.g. Multi-Family Housing Finance)
• Business Function Segments - activities associated with developing and implementing a detailed architecture for a business function (e.g. Grants Management)
• Core IT Services - activities associated with identifying, selecting, planning for, and implementing IT services (e.g. Electronic Document and Records Management) that can be shared across HUD’s LOBs and business functions

The following figure present the relationship between the four activities. It is considered as the HUD transition framework. 
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Figure 2 : HUD Transition fraemwork
The Federal Transition Framework  (FTF) 

Architecture transition does not only address the internal architecture transition but also have to take the cross-agency initiatives into account. The OMB has published the 

The Federal Transition Framework (FTF) , it is a single information source for cross-agency information technology (IT) initiatives using a simple, familiar and organized structure. It contains government-wide IT policy objectives and cross-agency initiatives.  Content related to these initiatives is provided in one place – the FTF Catalog. The FTF Catalog is organized into sections. Each section describes a single cross-agency initiative. Information describing each initiative is organized using a standard series of layers mapped to the Federal Enterprise Architecture (FEA) Reference Models. The catalog is published as a PDF document and will eventually be published as an XML document.
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Figure 3 : FTF

Zachman framework to divide and conquer 

The purpose of EA framework is to divide and conquer the complexity of EA body. Zachman framework has been the most popular and generic framework in dividing the complexity of EA into logical grouping and categories.  Instead of reinvent wheel to conduct another categorization effort,  the author suggest to use the  Zachman framework as the foundation in categorize not only the transition but also for the architecture design activities as shown in the following figure. 


Figure 4  :  Zachman based Transition Framework 
Apply the popular design frame work to each cell in the framework

The subject area enterprise architecture is to design the solution architecture based on the enterprise wide consideration rather than by each application system. expert design the solution architecture based on the following design framework.:


Figure 5 : Generic design framework 
identify the subject areas as-is environment from the big picture and design the consolidated target subject area enterprise architecture base on standards in the reference model and  the enterprise consideration of workload and performance requirement.  They perform the gap analysis within the subject area and  plan the transition from the as-is environment to the target architecture.  

Gap analysis by subject area  An enterprise is very complicate be designed in its totality, in the traditional overall enterprise architecture design approach , many EA project have experienced the complexity of overall design and it is even more difficult to conduct gap analysis and not to mention an over all transition plan. The EA artifact framework enable the divide and conquer approach. 

Architecture transition plan by subject area experts

Enterprise Solution Architecture is designed by subject matter experts rather than by the enterprise architects.  The Enterprise Architect facilitate the solution architecture with the enterprise big picture with the enterprise environment, enterprise architecture models and framework and the business architecture. 

Enterprise architecture is the architecture design with enterprise consideration. For example: the network enterprise architecture is the network architecture consolidation design with enterprise consideration.   

· Architecture design by subject matter expert

· Divide and conquer

· Enable Gap analysis and transition plan

Gap analysis by subject area 

Gap

Subject area transition plan 

 Sequence plan

The sequence plan chain the pieces of  transition plan from each subject area. The divide and conquer approach zoom in each subjects but also divide the EA design into pieces.  It establish the relationship and sequence between the individual transition plans. 
The CIO council practical guide for Federal Enterprise Architecture stated that :   “The best way to understand and control this complex evolutionary process is by developing and maintaining a systems migration roadmap or sequencing plan. The sequencing plan should provide a step-by-step process for moving from the baseline architecture to the target architecture. The sequencing plan may be supported by a set of architecture products, similar to the baseline and target architecture products, generated for several intermediate points in time between the baseline and target environments. The succession from one point in time to the next, and on to the target timeframe, establishes a migration sequence. Because the sequencing plan represents the current environment, as well as the development programs that are both planned and under way, it becomes a primary tool for program management and investment decisions. To remain current and to support continued coordinated improvements across the enterprise, the sequencing plan should be maintained and updated as time and circumstances dictate “ 

The proposed sequence of transition activities was selected through an evaluation of the activities against objective criteria for prioritization, as well as consideration of dependencies. The prioritization criteria include the following factors:

• Business transformation impact

• Financial impact

• Engineering critical path 
• Resource availability

• Risk management 
• low hanging fruit 
Business transformation impact 

The sequence plan is considered as the EA management project plan. It can be established based on the general project management principle by establish the work break down structure based on the EA framework and establish the EA transition sequence based on the critical path and establish the time line for the migration plan.   

Financial impact 

Engineering critical path
Resources availability 

This Transition Plan describes, prioritizes, and sequences numerous transition activities, each requiring varying degrees of duration and effort. Resources, both human and investment capital, are critical factors in achieving business transformation and IT modernization. Internal staff and contractors are necessary to design and implement the transition activities. In addition, investment infusion, whether through re-allocation or new requests, must be planned and executed. The sequencing of the transition activities reflects current resources available to the Department. The EA Practice segment architects bear the responsibility to participate with IPTs for each LOB, business function, and core IT service architecture effort. This Transition Plan assumes that a small number of segment architecture efforts can occur at any given time, due to:

dependencies among transition activities; the high degree of interaction and collaboration among the business and systems owners, IPTs, external entities (e.g., E-Gov initiatives, regulatory entities), and consultants; and current staffing level of segment architects.

New and/or re-programmed investment funding will be needed to architect segments, build or acquire systems, integrate Core IT Services, and institutionalize governance, policy, infrastructure, and standards across the Department. As new automation is brought to fruition, antiquated systems and processes can be retired to offset the cost of new investments. In this same vane, the re-use of Core IT Services (i.e. “buy once-use many”) will promote cost-avoidance and standardization. This EATP assumes that

investment allocation will be executed in a timely manner to ensure continuity from architecture to implementation. The EATP sequences the transition activities in terms of phases rather than time. The length of time necessary to complete a phase is directly impacted by variances in: resource allocation, complexity, cost, external drivers and

commitments, and investment cycle. The length of a phase could range from months to years. The EATP assumes implementation efforts constitute equal or greater time than their blueprint counterparts. []

Low hanging fruit 
Risk management 

(Section 5.8 draft 1.0 by John Wu ends.)
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