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Phase I: A Competency Framework for the DoD Architect


[image: image1.emf]Core Competencies

L

e

v

e

l

 

1

L

e

v

e

l

 

2

L

e

v

e

l

 

3




PREFACE
This white paper, Phase I: A Competency Framework for the DoD Architect, lays out an initial framework for the competencies and functions an architect in the DoD is expected to exhibit and provides recommendations for improving the current architecture training and education environment.  This framework is in its infancy and represents the work performed by participants of the DoD Architecture Training Working Group.   
INTRODUCTION

Architectures enable efficient transformation efforts, improved investment planning, and effective information technology (IT) management if developed and used appropriately.   

The Department of Defense (DoD) embraced architecture in response to the Clinger-Cohen Act of 1996 and the Office of Management and Budget’s (OMB) Circular No. A-130, Management of Federal Information Resources, as a means to improve investment planning and information technology (IT) infrastructure management.  Accordingly, architecture was embedded into the Joint Capabilities Integration and Development System (JCIDS), the Defense Acquisition System (DAS), the Planning, Programming, Budgeting, and Execution (PPBE) system, and Portfolio Management (PfM).  Today, architecture plays a key role in the development of the Global Information Grid and the DoD’s transformation to Net-Centric Operations.  As architecture continues to gain wider acceptance, its applicability is expanding to include warfighter operations and the new challenges of an increasingly collaborative environment.  

A consequence of increased architecture usage is the lack of qualified architects to meet the demand.  Training and education are necessary to ensure a pool of qualified architects and architecture users.  The training and education environment should enable the workforce to address architecture needs and realize architecture value.  
IMPROVING THE TRAINING ENVIRONMENT
Interviews with the Services and Joint Staff suggested that the current public and private architecture training and education capabilities do not adequately meet the needs of the Department.  This perception is supported by two pivotal factors:
1. The DoD lacks a standard for the functions and competencies architects are expected to exhibit.  Without a standard, a clear understanding of the needs of the architecture workforce is difficult to obtain.  This hinders academic institutions and private industries from being able to offer programs or courses of study that adequately meet DoD training and education needs.  As a result, one cannot develop career plans to promote the growth of an architect’s knowledge, consistently identify requirements for job requisitions or statements of work, or accurately assess architecture workforce needs and expenditures. 

2. There is a lack of visibility and governance of the existing architecture training environment.  This leads to duplicative training efforts by individual organizations, inconsistent training methods, and the establishment of ineffective programs.
These two factors must be addressed to lay the foundation for improving the DoD architecture training and education environment and ultimately, the workforce.       
PURPOSE, SCOPE, AND APPROACH
The purpose of this white paper is to present an initial competency framework for the functions and competencies of the DoD Architect and to provide recommendations for improving the DoD architecture training and education environment.  This framework is intended to apply to all architects in the DoD, regardless of working domain (contractor, civilian, military), career title (GS level, rank, or role), or architecture specialty.    

The scope of this document is limited to the DoD.  This document addresses architects at a general level and does not specifically cover specializations (e.g., data, systems, security).  Organizations that focus on particular subject areas are encouraged to address their specialized training needs, architecture or otherwise (e.g., DoD 8570.01-M, Information Sharing Workforce Improvement Program, Department of Homeland Security’s Information Technology (IT) Security Essential Body of Knowledge (EBK)).     
The approach taken to gather information for this paper included the following:

· Interviews with the Services and Joint Staff to identify current redundancies, gaps, and/or issues in architecture training 

· Four workshops open to combatant commands, services, agencies, and academic institutions to identify the functions and competencies of a DoD Architect
· Additional research on existing training programs and courses

· Additional research on articles/documents from various government/military organizations, academic institutions, and private industries (i.e., Air Force, Federal Enterprise Architecture Certification Institute, Gartner).
CONSTRAINTS
The recommendations of this paper are for consideration by the Architecture and Interoperability (A&I) Directorate and Chief Information Office (CIO) Management Services Directorate of the Office of the Assistant Secretary of Defense for Networks and Information Integration / DoD Chief Information Office (OASD(NII)/DoD CIO).  Final course of action must be reviewed by the Office of Management and Budget (OMB) and the Office of Personnel Management (OPM) and approved by the CIO Management Services Directorate.  Reconciliation with other efforts must occur prior to approval. 
THE DOD ARCHITECT
Description

The general term, architect, is “a person who designs and guides a plan or undertaking”
.  This definition also applies to the DoD Architect, hereafter referred to as Architect.  The Architect is responsible for depicting user requirements in a holistic representation of a defined DoD domain and guiding the evolution of that domain to achieve the vision.  The Architect does not only develop architectures, but understands their application and can guide enterprise transformation.

A Competency Framework for the DoD Architect
The competency framework for the Architect establishes a common foundation for the different levels of maturity as one progresses through the field of architecture.
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Figure 1.  Framework Structure
There are three levels of maturity for the Architect (Figure 1).  Each level requires a common set of core competencies.  Additionally, each level has specific functions with associated knowledge, skills, and abilities (KSAs).  While this model represents progression in the architecture field, full continuity between levels is not required.  For example, in order to be a Level 2, it is not required that one must first hold the title of Level 1.  The following are general descriptions of each level:

	Level 1
	Level 1 architects have a basic understanding of architecture and experience with architecture development, regardless of framework.  Their primary function is to develop architectures based on user requirements and input from subject matter experts.    

	Level 2
	Level 2 architects have an advanced understanding of architecture and experience with architecture project management, analysis techniques, policy compliance, and architecture integration.  Their primary function is to lead an architecture project through its entire lifecycle, from development to execution/implementation.

	Level 3
	Level 3 architects have an expert understanding of architecture and experience with strategic analysis, federation, and enterprise architecture development.  Their primary function is to guide transformation of an enterprise based on architectural information.
While an enterprise architect in the DoD should be a Level 3, a Level 3 does not necessarily have to be an enterprise architect. 


The difference between a Level 3 architect and a Level 3 enterprise architect is their maturation.  Level 3 architects are expected to be experts in their architectural functional area (e.g., data, systems, security) and understand the impact of their area on others.  Enterprise architects, while knowledgeable in architecture, are also experts in aligning the enterprise vision, strategy, and goals with appropriate transformation efforts.  Their primary function is to lead the development and management of an enterprise architecture, ensuring alignment with the strategy and goals of the enterprise.  Enterprise architects have experience with architecture governance, strategic analysis, and enterprise-level decision making.  Their background focuses more on business management than architecture development.  The competencies identified in this paper do not fully encompass those of the enterprise architect.  Additional work is necessary to develop competencies in specialty areas that include not only enterprise architecture, but business, systems, data, and others that the DoD architecture community deem appropriate.   
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Figure 2.  Areas of Focus with Maturity
Whether architects progress sequentially through the architect levels or find themselves in an architect role, they should be clear on the responsibilities afforded to them in their position.  As a Level 1, development of architectures is a primary function, but with maturity, the application and management of architectures become increasingly key elements (Figure 2).    

Core Competencies

While specific competencies exist for each Architect Level, there are those KSAs that overlap and are applicable at any level of experience.  These KSAs make up the core competencies of the Architect (Figure 3).  Table 1 identifies these core competencies.
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Figure 3.  Core Competencies for All Levels
	Knowledge
	Skills
	Abilities

	A body of information applied directly to the performance of a function.

	An observable competence to perform a learned psychomotor act.2
	Competence to perform an observable behavior or a behavior that results in an observable product.2

	· Architecture development
· Architecture analysis

· Functional area knowledge

· Business processes

· Information technology

	· Modeling techniques
· Application of frameworks

· Application of tools
· Requirements gathering

· Analysis techniques
	· Communication (verbal/written/presentation)
· Abstract analytical thinking

· Quickly grasp concepts
· Teamwork

· Innovative


Table 1.  Core Competencies
The core KSAs represent the fundamental competencies of an Architect.  Depth and breadth of each competency, however, depend on level.  A Level 1, for example, may be expected to have an in depth knowledge of the DoD Architecture Framework (DoDAF), whereas a Level 3 may be expected to have a general understanding of various frameworks.  The core competencies provide a baseline for determining the type and level of experience required to perform certain functions.  Table 2 provides a notional example of how these core competencies can be defined based on different levels of experience.  As this framework matures, these core competencies will be further refined, to include definitions and a break out of the core competencies for specialized areas (enterprise, business, systems, data, and others).  While this competency framework provides areas of experience for consideration, it is also important to consider performance against these competencies.
	Core Competency
	Level 1
	Level 2
	Level 3

	· Architecture development

· Architecture analysis

· Functional area knowledge

· Business processes

· Information technology


	· DoDAF

· Gap analysis

· General knowledge of security architecture

· Project-level business process architecture impact
· Data/information flow and relationships

	· Architecture integration

· Trade-off/risk analysis

· Advanced knowledge of security architecture

· Program-level business process architecture impact
· Standards for interoperability

	· General frameworks

· Architectural strategic analysis

· Expert knowledge of security architecture and its impact to other areas

· Enterprise-level business process architecture impact
· Policies and guidance on information technology

	· Modeling techniques

· Application of frameworks

· Application of tools

· Requirements gathering

· Analysis techniques
	· Basic Unified Modeling Language (UML)
· DoDAF products
· Architecture development tool experience
· Requirements gathering at the project-level
· Pattern recognition and graphical representation of information


	· Advanced UML
· DoDAF products and its relationship with other framework products
· Architecture tool suite experience
· Requirements gathering at the program-level
· Statistics


	· General understanding of the various modeling techniques
· An understanding of framework product representations
· Architecture analytics/reporting tools
· Requirements gathering at the enterprise-level
· Competitive analysis 

	· Communication (verbal/written/presentation)

· Abstract analytical thinking

· Quickly grasp concepts

· Teamwork

· Innovative
	· Client/customer interaction at the project-level and peer-to-peer
· Relationships between systems
· New domain-specific processes
· Peer-to-peer teamwork
· Project-level solutions
	· Client/customer interaction at the program-level and manager-to-employee 
· Relationships between systems of systems
· New technology approaches (e.g., Service Oriented Architecture (SOA))
· Lead a team
· Program-level solutions
	· Client/customer interaction at the enterprise-level and decisional briefs to senior leadership
· Impact of transformation on enterprise strategy
· New organizational management approaches
· Senior-level teamwork
· Enterprise-level solutions


Table 2.  Core Competencies Example
Functions and KSAs
Going beyond the core competencies, Tables 3, 4, and 5 identify the functions and associated KSAs for each level of architecture experience.  These KSAs are independent of educational degree, working domain (contractor, civilian, military), or career title (GS level, rank, or role).  This section of the framework provides the necessary information to perform three essential tasks.  First, by outlining specific competencies required at each level of experience, architects and their supervisors gain the ability to analyze their specific gaps in competency.  Second, a clear understanding of required competencies at different architecture levels helps architects identify the functions needed to progress to the next level.  This empowers them to pursue architecture career paths that will be mutually beneficial to both their individual careers and to the DoD.  Finally, establishing baseline examples for varying levels of architecture experience across the DoD enables managers and supervisors to more clearly define workforce requirements for their architecture efforts.  Adherence to this standard will help ensure the more accurate analysis of staff requirements, career development plans, and statements of work.
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Figure 4.  Framework Analysis
Level 1

	Functions

	· Develop architecture products that incorporate client/customer requirements and input from subject matter experts
· Integrate architectures at the project level for a harmonized view of the domain

· Map relationships among business processes, information/data flow, information technology, and human interaction
· Post architecture data to facilitate the sharing and reuse of information
· Perform architectural analyses to identify gaps, redundancies, or areas of improvement
· Deliver and present analyses results and supporting architecture products to clients/customers and stakeholders

	Knowledge
	Skills
	Abilities

	· Architecture framework

· Business process reengineering

· Information/data modeling
	· Architecture tool or tool suite

· Gap and redundancy analysis

· Process improvement analysis
· Registry system/architecture warehousing 
	· Task management


Table 3.  Level 1 Functions and KSAs
Level 2

	Functions

	· Lead and manage the architecture effort from development to execution/implementation

· Formulate the architecture development plan and methodology 
· Perform architectural analyses to identify cost benefits, performance issues, and risk
· Ensure that the development of architectures supports federation 
· Ensure that the development of architectures is compliant with overarching policies and guidance

· Ensure that the development of architectures supports the key decision processes of the organization

· Perform quality assurance checks on architecture products

· Develop transition and sequencing plans for the evolution of the as-is to the to-be architecture vision

· Provide interoperability solutions to clients/customers

· Deliver and present architectural results to senior level decision makers

· Develop and train architecture staff to ensure their growth

	Knowledge
	Skills
	Abilities

	· Architectural elements of key decision processes (e.g., JCIDS, DAS, PPBE, PfM)

· Architecture federation
· Executable architectures
· Interoperability standards

· IT investment management
· Overarching policies and guidance (e.g., Federal Enterprise Architecture (FEA), Enterprise Architecture Management Maturity Framework (EAMMF), Global Information Grid (GIG) policies, Data Architecture Repository System (DARS) policies, net-centric strategies, etc.)
· Project/program management

· Various tools and tool suites
	· Cost/benefit analysis

· Mission thread analysis

· Performance analysis

· Quality assessment
· Risk analysis

· Statistical analysis

· Traceability analysis from architecture to actual capability implementation
	· Leadership

· Teach/mentor




Table 4.  Level 2 Functions and KSAs
Level 3

	Functions

	· Support/lead development of an enterprise architecture

· Integrate/federate architectures across the enterprise for enterprise level analysis

· Provide recommendations for enterprise transformation efforts using architectural information

· Support/lead development of an enterprise transition strategy and vision, ensuring alignment with the enterprise strategy and goals
· Support management of enterprise transformation

· Establish/govern architecture policies, standards, and methods 

	Knowledge
	Skills
	Abilities

	· Architecture governance

· Cultural awareness
· Enterprise architecture development

· Enterprise strategy and goals

· Industry best practices

· Organizational change management

· Organizational structure
	· Business cost/benefit analysis
· Cultural analysis

· Organizational analysis

· Organizational performance analysis

· Strategic vision planning
	· Motivate/inspire

· Visionary




Table 5.  Level 3 Functions and KSAs

THE STAKEHOLDERS
While architects play a significant role in the architecture effort, success can only be achieved with active participation from the stakeholders of the organization.  Successful architectures must be championed by senior leadership and utilized by decision makers, managers, engineers, analysts, and others to improve the overall effectiveness of their efforts.  Research revealed that today’s training environment does not sufficiently cover this area.
Senior leaders need training opportunities that reveal the architecture’s value toward enterprise transformation and decision making. Seniors need to understand why they should invest or continue to invest in architecture.  Content for senior leadership training should include:

· The Architecture Vision
· Enterprise value of architecture (i.e., interoperability, transformation, traceability, compliance, encompasses more than IT)

· Benefits of investing in an architecture

· Architecture governance

· DoD architecture basics (e.g., DoDAF, DARS, polices, etc.).
Additionally, training on the basics of architecture and its value toward operations and efforts beyond IT need to be available for users.  They need to understand how architecture can be used as a tool to better manage their own efforts.  They should understand how to insert themselves into the architecture development process and how to utilize architecture information toward improving their own operations and decisions.  Content for user training should include:
· The Architecture Vision
· Need for architecture (e.g., Federal and DoD policy, key decision processes, etc.)

· Value of architecture and how it applies to areas beyond IT

· DoD Architecture Framework

· Architecture analysis based on user role. 
THE DOD ARCHITECTURE TRAINING ENVIRONMENT
Today, various architecture programs, courses, and certificates are offered by public and private sector organizations.  These programs, courses, and certificate programs address a range of topics, but do not sufficiently cover the KSAs identified for the DoD Architect or the training needed for senior leaders and users.  These gaps are identified in the next section.  Table 6 identifies the topics covered in the current architecture training environment and the sources that offer programs, courses, or certificates in those specific areas.

	Topic Area
	Source

	Architecture Basics
	· Air Force Institute of Technology
· Raytheon

	Architecture/DoDAF Product Development
	· Joint Forces Command (JFCOM)
· Business Transformation Agency
· Army Training and Doctrine Command (TRADOC)

· Virginia Modeling and Simulations Center

· Army Knowledge Online (AKO)
· Armed Forces Communications and Electronics Association (AFCEA)
· Air Force Institute of Technology
· Personnel and Readiness Information Management
· Federal Enterprise Architecture Certification Institute
· Systems and Proposal Engineering Company

	Systems Architecture
	· George Mason University

· Massachusetts Institute of Technology (MIT)
· University of Southern California (USC)
· Cornell University

· Naval Post Graduate School (NPGS)
· Bredemeyer Consulting

	Architecture Development Management
	· Systems and Proposal Engineering Company

	Architecture Application
	· Air Force Institute of Technology

· Army Training and Doctrine Command (TRADOC)

	Enterprise Architecture
	· Federal Enterprise Architecture Certification Institute

· National Defense University (NDU), Information Resources Management College (IRMC)
· Carnegie Mellon University

· Syracuse University

· Defense Acquisition University (DAU)
· Air Force Institute of Technology

· The Open Group

· Graduate School, USDA

· Bredemeyer Consulting

· RMIT University, Australia
· Raytheon
· Global Enterprise Architecture Organization

	Senior Leadership
	· Air Force Chief Information Office
· Raytheon

	Open Architecture
	· Defense Acquisition University (DAU)


Table 6.  Architecture Training Topics
DOD ARCHITECTURE TRAINING GAPS
Several key factors contribute to the success of an architecture:

1. Qualified architects
2. Senior leadership promoting/championing the architecture

3. Appropriate development of an architecture capturing correct and sufficient data

4. Appropriate analysis and application of architecture information

5. Effective management of architecture throughout its lifecycle.

Today, training and education for many, but not all, existing programs are inadequate to address the following factors:  

1. Qualified architects

a. While architecture courses exist, the lack of a standard for the requirements of the DoD hinder training and education providers from developing programs or courses of study that sufficiently meet the needs of DoD architects.

2. Senior leadership promoting/championing the architecture

a. Little training exists to aid senior leaders in understanding the value of architecture.

b. Senior leaders are not equipped to make architecture investment decisions.
3. Appropriate development of an architecture capturing correct and sufficient data

a. Minimal training exists to specifically address the integration and/or federation of architecture, leading to the development of architectural stovepipes that do not facilitate interoperability.

4. Appropriate analysis and application of architecture information

a. Minimal training exists on consistent methods of analyzing architecture data.

b. Few courses exist that address the application of architecture information toward decision making.

c. Users do not understand the appropriate application of architecture information toward their specific area.

5. Effective management of architecture throughout its lifecycle

a. Few courses exist that address the successful management of an architecture from development to execution/implementation.
RECOMMENDATIONS
 Department of Defense
· The DoD should consider formalizing a competency framework for the Architect to promote the consistent analysis/assessment of the architecture workforce.  The framework would provide a foundation of reference for academic institutions in their development of programs and courses, for DoD personnel interested in pursuing an architect career path, for supervisors in developing appropriate career development plans for staff, for managers in specifying requirements for staffing positions or statements of work, and for the DoD in assessing the impact of architecture on the enterprise. 

· The DoD should develop an architecture training portal that provides visibility into existing programs, courses, and certificates.  A major barrier in the architecture training environment is the lack of awareness of the training and efforts that exist.  Personnel across the DoD cannot easily discover training programs, courses, or certificates that meet their needs.  A portal would support this visibility through a single site and provide the opportunity for users to self-govern the training environment by encouraging the posting of training material, the sharing of experience through forums, and the rating/review of architecture programs, courses, and certificates by users.  This effort should not be a new undertaking, but rather, leverage existing DoD solutions (e.g., Defense Knowledge Online).
· The DoD should identify an approach to assess the competency baseline of the architecture workforce.  This information would be used to assess the impact of DoD architecture training initiatives on the architecture community.  Assurance in the form of performance impact and mission effectiveness is needed to ensure that the DoD is taking the appropriate steps to improve architecture personnel.
Academic Institutions and Industry Training
· Based on the findings of this paper, the DoD should encourage academic institutions and private industries to develop training that target senior leaders and non-architects if no such training exists.  Promotion and use of architecture by senior leaders and users are key to architectural success.  The value of architecture can only be seen with its application.
· Based on the findings of this paper, the DoD needs training on architecture analysis techniques that promote consistent and objective analyses and appropriate application of architectures across the DoD.  Users and architects need to understand the fundamental purpose of architecture and be enabled to exploit that value.
· Although the competency framework of this paper is in its infancy, should a framework be adopted by the DoD, academic institutions and private industries should assess their current training environment against DoD Architect KSAs.  Content for programs and courses should be updated or added as necessary to meet the needs of the DoD architecture workforce.  Steps should be taken to ensure that the abilities required of an Architect are practiced through appropriate training techniques, methods, and approaches.
ROADMAP
The following roadmap lays out the timeline for improving the architecture training environment should the recommendations of this paper be accepted.
Today, the architecture training environment evolves by responding to ambiguous requirements from industry and government needs.  Little work has been done to formalize the architecture workforce requirements of the DoD.  Because of this, a phased approach must be taken to improve the DoD architecture training environment.  Figure 5 highlights the phases of this architecture training effort and the necessary activities to improve the environment.
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Figure 5.  Roadmap for the DoD Architecture Training Environment
Phases

	Phase I
	Phase I focuses on establishing the foundation for improving the assessment of the architecture workforce and training environment.  Major activities include the formalization of a competency framework and the deployment of an architecture training portal.

	Phase II
	Phase II focuses on assessing the architecture training environment.  The DoD’s role during this phase is to provide oversight and guidance for the requirements of the DoD architecture community.

	Phase III
	Phase III focuses on the iterative deployment of architecture training and an assessment of its impact on the architecture community.  This assessment will be used to identify appropriate next steps.  Phase III extends beyond the second quarter of calendar year 2009. 


DoD Milestones
1. Submit DoD Architecture Training Phase I White Paper
2. Announce the DoD’s recommendations going forward at the DoD Enterprise Architecture Conference, 14-18 April 2008, Orlando, Florida
3. Finalize and formalize a competency framework for the DoD Architect 

4. Deploy a DoD Architecture Training Portal initially populated with courses and programs uncovered during this effort
5. Conduct an assessment of the baseline architecture training environment

6. Conduct an assessment of the impact of architecture training recommendations

DoD-Supported Academic Institutions/Private Industry Improvements
1. Assess current courses against DoD Architect requirements

2. Develop and deploy senior level and user training courses

3. Develop and deploy architecture analyses courses

4. Update current courses as necessary to address the needs of the DoD

5. Deploy updated courses
WAY AHEAD
Should the recommendations of this paper be accepted, OASD/NII A&I will need to develop a more detailed plan for completion of milestones.  Continued work will be necessary to solidify the framework proposed and acceptance from the academic institutions and private industry community will be required.  As the architecture training environment continues to mature, considerations will need to be made for developing a formalized certification process reusing existing certification pathways.  [image: image6.png]
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� Merriam-Webster’s Online Dictionary, 2006-2007 Merriam-Webster, Incorporated, http://www.m-w.com/dictionary/architect 


� U.S. Office of Personnel Management, Qualification Standards for General Schedule Positions, General Policies and Instructions, Part C. and D., http://www.opm.gov/qualifications/SEC-II/s2-c-d.asp
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