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Initial Capabilities Document (ICD) For

Integrated Learning Environment

Information Services Architecture

(ILE-ISA)

1 Joint Functional Requirements


The architecture presented in this document supports and enables operations for Network Centric Operations and Warfare (NCOW); the Global Information Grid (GIG) and GIG Enterprise Services (GES); the Information Technology Infrastructure (ITI); continuity of operations (COOP); and critical infrastructure protection (CIP). The Integrated Learning Environment (ILE) information services architecture (ILE-ISA) will provide the technological foundation of the Navy’s Training and Education (T&E) functional area to meet Joint training requirements described in CJCSI 3500.01B (Joint Training Policy for the Armed Forces of the United States) and CJCSM 3500.03 (Joint Training Master Plan 2000). In addition, ILE-ISA will support operational tasks defined in the Universal Joint Task List (UJTL) and the Universal Naval Task List (UNTL). The UJTL states that “Institutions providing joint professional military education (JPME) may cross-reference learning objectives to the UJTL tasks to better align the joint training and education systems” (CJCSM 3500.04C, 1 July 2002). The UJTL has tasks for conducting professional education and training, and assessing training and education effectiveness. The UNTL states that “As applied to joint training, the task list provides the common language that commanders can use to document their command warfighting requirements as Joint Mission Essential Tasks (JMETS). It provides Navy planners and trainers with a single task list to articulate both joint and navy specific training requirements” (OPNAVINST 3500.38A, 3 October 2002). 

2 Required Capabilities


This ICD presents required operational capabilities for an integrated technology environment to support the Navy’s Training and Education requirements as outlined in the Executive Review of Navy Training (ERNT), and further acknowledged within the Navy’s Revolution in Training (RiT) initiative and Seapower 21.  

In October 2000, the CNO chartered a special study group (the ERNT) to evaluate how the Navy executes its mission to continuously train Sailors for jobs and mission operations.  In this study, the ERNT reviewed all practices and procedures involved in Navy training, including identifying Fleet requirements, creating organizational policies, developing curricula, teaching Sailors, staffing the training and education infrastructure, and using advanced IT tools effectively. In its findings and recommendations, published August 2001, the ERNT determined how the Navy can best meet the CNO’s directive to “revolutionize navy training” by incorporating state-of-the-art techniques and knowledge of the science of learning, and streamlining T&E processes and procedures. 

To meet the CNO’s challenge, the USN has initiated several programs designed to develop new technologies, identify more efficient processes, and cultivate well-trained and adaptive personnel. Seawarrior is a foundational component of Seapower 21 that is developing the job definitions, opportunities, and training and education curriculum and tools to ensure that the right skills are deployed when needed throughout the Fleet. This will enhance the potential of Navy personnel to ensure our warfighting effectiveness during all aspects of NCOW. 

In line with the goals and focus of Sea Warrior and Seapower 21, the CNO initiated the RiT to revamp the Navy’s organization, methods, and information technologies (IT), creating an entirely new way of training and educating Sailors. The end goal of the RiT is to transform the Navy into an agile, efficient, and responsive learning environment, developing both the professional and personal knowledge and credentials of Sailors so that they succeed in life and in their careers.  To achieve this, the RiT has three guiding principles: 

1) Develop a systematic approach to education and training that uses precepts and methods based on the science of learning and uses human performance as the guiding metric of success

2) Develop a continuum of learning to support Sailors throughout their lives, both while active duty and retired

3) Support Fleet mission areas by constantly matching education and training and job assignments to the skills needed by Fleet missions and Sailor’s desires for career development
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In 2001,the CNO sponsored and directed the Task Force for Excellence through Commitment to Education and Learning (EXCEL) to act as the catalyst for RiT by overseeing pilot programs which would precisely align job opportunities with individual competencies using five defined areas: personal development; professional development; professional military education and leadership; certifications and qualifications; and performance as shown in figure 1. When tied to proficiency and seniority levels, these five areas define vectors, which are the focal point of the RiT, and serve as the basis for Learning Object assembly and distribution within the ILE-ISA. 

To realize this vision, TFE has developed methods and tools to provide the core personalized data and analysis for each Sailor’s current career status, potential job opportunities, and the associated training and education credentials they must acquire to progress to higher levels of skill, knowledge, and proficiency. In addition, , every Navy job is being broken into its component requisite tasks and skills, and combined with the Sailor data analysis, forms a well defined matrix of jobs, tasks, skills, required curricula, and qualifications. This matrix includes an enormous amount of data representing all Sailors, all jobs, all courses, and functional operational requirements. 

The Navy must organize into a manageable resource, all the known information of each and every sailor’s career requirements and activities, training courses and material, and Fleet job specifications. This resource must be a secure information system that will correlate the known, trusted and available information into personalized and accurate plans, schedules, status reports, and the delivery of streamlined and targeted training. Hindering this operational requirement is the sheer volume and complexity of the information available. There are limitations in currently available commercial tools and information architecture methods that create a challenge for the data collection, analysis, and real-time data correlation and fusion needed, and the inability of current commercial tools and information architecture methods to effectively fulfill these established requirements.  Consequently, the deployment of  RiT capabilities demands a new generation of IT services that depend on information architectures and methodologies to collect, analyze, correlate, and determine the authoritative combination for every Sailor’s current, planned, and possible future situations.

The ILE-ISA will be the technological and procedural foundation of the RiT. It is a full Enterprise Architecture conforming to DoD guidance and industry best practices that addresses technology, business processes, and organizational roles and responsibilities as one unified comprehensive architecture. As an Enterprise Architecture, it encompasses the full set of integrated functions and specifications from networks, computing hardware, software applications, database design, standards-based interoperability methods and protocols, user-based use cases, and advanced information specifications. It provides the primary operational capabilities required for the RiT that can be enabled or supported by technology. These are enumerated below.

· Web-based Training and Education services must be provided without interruption regardless of ILE-ISA maintenance or development lifecycle activities being performed

· All Sailors, ashore and afloat, have a single point of access providing authoritative views of training and education information. All authorized users, ashore and afloat, have a universal intake system providing authoritative views of training and education information. 

· All ILE information will be Navy assets and property, developed and managed in non-proprietary, standards-based, interoperable formats and processes conforming to DoN/DoD policy and guidance. All ILE information should be Navy assets and property, developed and managed in non-proprietary, standards-based, interoperable formats and processes justified and approved by cognoscente authority

· Training and Education information will be distributed and accessed using web-based methods and technologies that can process inputs from, and send information to, the widest possible variety of technologies, databases and DoN/DoD software

· ILE Information can be researched to its supporting data elements for the purposes of validation of data integrity, reconciliation of common data, and logical or functional integration

· Sailors will be provided personalized data on their career requirements and opportunities, organized by rating and grade

·  Learning content components will be developed, managed, and disseminated guided by SCORM reference guide

· ILE information and web-based services shall be available to all authorized users who have access to the internet from either public, military, or government domains

· ILE-ISA systems and services will meet DoD/DoN policies and regulations for Information Assurance and Section 508 requirements

· Web-based Training and Education services will allow or deny access to specific information sources or specific authorized users as needed

· ILE System security will secure against unauthorized access, hacker intrusion, or unauthorized modifications to ILE information

· Learning content development will incorporate Science of Learning design precepts

· Systems engineering will be referenced by human performance Measures of Effectiveness for Sailor learning and job execution

· Training content and activities will be intuitive and conform to industry best practices for usability, including response times for ashore and afloat use

· Training content and activities will be intuitive

· Training content will conform to industry best practices for usability, including response times for ashore and afloat use.

· Total Cost of Ownership lifecycle model will be used to design and develop systems and content authoring and aggregation procedures and tools.

· Learning content will be modular , reusable, and adaptable to multiple curricula and future requirement. Web learning content will be repurposable, modular, reusable, and adaptable to multiple delivery methods

· Data will be shareable across systems and commands utilizing interoperable, standards-based methods 

· Knowledge Management features will be provided to authorized users for personalized, filtered, context-relevant smart push/pull of information 

· Authorized users will interact with an intuitive User Interface that coordinates their specific requirements, opportunities, environments, and status 

· A services-oriented architecture will be used to maximize interoperability among legacy and new applications and databases as well as the ability to access other training systems

· Core software services will be provided for common advanced functions such as search, messaging, storage 




· Metadata descriptions of all key data and information will be used to enable Knowledge Discovery and Dissemination of enterprise assets

· ILE will be the gateway for COTS

· School House and Instructors

· Responsive to Skill Gaps

· Support Teaching

· A flexible and modular architecture which allows for dynamic aggregation and distribution of very large data assets

· Collaborative development environment across geographical or organizational boundaries

3 Concept of Operations


The ILE-ISA vision is to develop an information environment that provides capabilities for all Navy Training and Education operations, and easily integrates with the larger Seawarrior and DoD systems. It should fully encompass the Operational, Technical, and Systems architectures required to transform training and personnel operations both in ashore and afloat environments.  In its implementation, the ILE-ISA will realign the existing Navy T&E environment of diverse databases and applications into an inclusive multi-level architecture, delivering new web-based capabilities based on an integrated infrastructure and shared services standard. 


The ILE-ISA information environment described in this document will enable individual Sailors to access their customized T&E services through a single web-based location.  These customized services will offer content and information targeted to each Sailor’s specific rate, grade, and situation based upon the most up-to-date personnel data, ensuring that the right information is delivered at the right time.  Combined with policy, procedures, and standards, the ILE achieves architectural product reuse and standardization, consolidated management, and seamless interoperability of and access to the data residing in currently fielded and future applications. 


In its baseline functionality, the ILE-ISA significantly reduces the complexity of ensuring data interoperability and reusability, providing the DoN with the IT tools, methods, standards, and policies that will allow training excellence and superior readiness now and in the future. It delivers a unifying framework which encompasses both the services to be delivered, and the infrastructure and systems which must be deployed to enable delivery of those services. 

The ILE-ISA is not just a system. It is an information environment which encompasses all aspects of personnel interactions within the environment, ILE technologies, and any applicable processes.  The ILE presents an enormous systems engineering challenge due to the primary strategic requirements that have been identified:  

1. Managing the discrete definition of the skills and courses needed for every Navy job position and seniority level according to Fleet requirements.  

2. Managing specific Sailors’ educational and training status, options, plans, and requirements for rate and grade advancement with configuration management and continuous upgrades. 

3. The creation and management of independent reusable learning objects that can then be combined “on the fly”, creating the right training, for the right sailor, at the right time.  

In order to accomplish the above-mentioned ILE strategic requirements and deliver the operational capabilities planned, pieces of information will be generated in tens of millions of potential combinations. The ILE-ISA will use state-of-the-art tools and techniques to manage and define operational information, data formats, and data content. The ILE-ISA will further provide a dynamic mechanism for creating the combinations of information needed to deliver these highly personalized information services. 

In addition to the data management challenges the ILE-ISA will transcend, its modular and interoperable architecture approach simplifies the Navy’s formidable task in disseminating and collecting data and content to it’s afloat personnel.. To succeed in this endeavor, operational systems and technical architectures must be built, deployed, and maintained following the modular and interoperable architecture of the GIG and network-centric systems engineering. In line with the intent of the USN to meet GIG and GES strategic plans and technological guidance, the ILE-ISA is a services oriented architecture enabling a systems-of-systems approach to delivering T&E operational capabilities, linking to the larger DoD GIG effort. The key functional areas are: 
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Networks and facilities: ILE-ISA will use existing and planned Network Operating Centers (NOC) to provide connections to network transmission capacity, software hosting, configuration management, software distribution, enterprise licensing, electronic storage, and expert staff. These will operate with high Quality of Service and provide help desk support. 

2. Data management services: ILE-ISA services will include: data mirroring; synchronization and replication; logical data modeling; registration of database and metadata schema; metadata registries; legacy database translation and consolidation; and, performance monitoring and archiving. 

3. Common software services: ILE-ISA will develop, operate, and maintain reusable common software functions built as interoperable modules. These software modules will provide commonly required functions for search engines, metadata classifiers, knowledge discovery, mediation, messaging, collaboration, and security. 

4. Applications: The ILE-ISA will integrate functional applications developed, operated and maintained by the training and education functional commands. These applications must operate within the layered architecture of the Navy’ information infrastructure and must be built according to common and standardized interface specifications, using interoperable methods. An enterprise portal will provide the integration framework. Applications will include a Learning Management System (LMS), Content Management System, 5 Vector Model (5VM), and other applications as needed. 

5. Business domain: This is the corollary to the GIG’s domains and communities of interest. It is the ultimate point where the Navy Training and Education’ information infrastructure supports operations, and comprises the key business processes, requirements, and knowledge. 
6. Governance: ILE-ISA will have a strong governance body that monitors and enforces standardization and interoperability according to DoN and DoD policies and standards for data management, interoperability, information architecture, Information Assurance, security, and network operations.
4 Capability Gap


The CNO-directed ERNT report identified several critical shortfalls within the Navy’s current T&E system that will prevent the achievement of those goals identified within the RiT and Seawarrior initiatives. The Navy spends approximately 10 billion dollars per year on training and has historically done a very good job of preparing Sailors for missions and personal growth, as evidenced by the supremacy of United States Naval power. Yet, the transformation in warfighting to a faster tempo, and more distributed environment, both afloat and ashore, will require Sailors to acquire updated skills to meet new operational challenges and utilize more complex equipment and systems. 


As stated in the ERNT: “A revolution is necessary for the Navy to continue to provide fully trained and proficient naval forces, particularly in light of increasing training requirements and constrained training resources. The Navy’s training system must become more efficient and cost effective. The Navy can no longer afford duplicative work in isolated organizations if it is to meet its training and education requirements and readiness goals. The acquisition process must change the way in which it considers the human component of platforms and weapons systems. Creative human systems design can significantly reduce the amount of training Sailors need to operate and maintain systems. A revolution is also required to help the Navy win the ‘War for People’ by enabling the personal and professional success of Sailors. This will involve a change in the way leaders think about the effects of training on Sailors. The Navy has a huge stake in the success of Sailors. Investments in Sailors’ learning are essential to their success. Training is an investment, not a cost—that is a new way of thinking.”


The ERNT report articulated the key reasons for deficiencies in T&E operations as poor organization, lack of clear authority and accountability, and a disregard for Fleet-based and distributed training methods. In addition, modern education techniques that are rapidly being adopted by industry have not been incorporated into the Navy’s T&E system. These techniques include a stronger focus on the key skills required for individual Sailor jobs and growth opportunities, rather than a single broad based curriculum that all Sailors must undertake, regardless of its relevancy to their careers. 

Important technological gaps exist in the current Navy training which prevents exploiting the full potential of web-based distributed learning, and collated single point-of-access data on career and educational opportunities and requirements. The existing Navy E-learning approach and technologies cannot effectively address the aggregation of data necessary for the RiT to be a success.  In order to meet the goals outlined in RiT and Seapower 21, all personnel, curricula, and administrative data and information components must be consolidated into a centralized, authoritative data management system that is available to a new generation of T&E applications. These components, once identified and consolidated, must then be aggregated and distributed to meet the targeted needs of personnel based upon the 5MV vectors, and delivered in a timely and effective manner.  The ILE-ISA will address this consolidation and distribution challenge through an object oriented data approach, which provides the flexibility necessary to meet the Navy’s dynamic learning requirements.

5 Threat/Operational Environment


As net-centric and information-driven warfare continues to evolve, the Navy must operate in increasingly difficult environments.  This includes engaging in concurrent Regional Conflicts, performing non-traditional missions like peace-keeping, and engaging in littoral warfare. Each of these operational scenarios requires new tactics, platforms, tools, and methods that necessitate new training and education resources and approaches. ILE-ISA helps counter these threats to the Navy’s success and national security by providing the technological foundation for substantially improved information operations in support of training and education programs. Together with revamped processes and organizations, as identified in the ERNT report, ILE-ISA will enable the Navy to achieve and maintain the necessary levels of operational readiness and functional capabilities. 

The Navy’s T&E materials currently consist of both classified and unclassified components and data and must be protected through user-access control. Consequently, Information Assurance is a key requirement of the ILE-ISA framework and multi-level security must be embedded throughout its architecture and information methods. Information warfare is an increasing threat to all Navy operations and systems and ILE-ISA is similarly vulnerable to disruptions and theft. 

6 Functional Solution Analysis Summary


The ILE-ISA represents an enterprise-level realignment activity, with anticipated program elements that will influence the delivery of new information technology capabilities based on a common infrastructure and shared services.  ILE-ISA will provide a unifying framework which fully encompasses both the services and the system components necessary to enable delivery of those services. Therefore, ILE-ISA will have an impact across DOTMLPF.

6.1 DOTMLPF


The Doctrine, Organization, Training & Education, Materiel, Leadership, Personnel and Facilities (DOTMLPF) analysis highlights one of the primary recommendations of the ERNT study that was the need to realign the Navy’s organization to make T&E more effective. To achieve this, the Navy needs to create an integrated training organization with a single Echelon 2 command with sufficient authority and funding to implement the full range of ILE-ISA technology, business process, and organizational changes required. This reorganization should extend into OPNAV command hierarchy with a centralized N-code authority for T&E.

ERNT identified T&E as the key component to overhaul to achieve the necessary program changes. A new model of human performance capabilities and metrics should underlie the design, development, and deployment of Navy training courses and assets. A greater emphasis will be placed on non-traditional methods such as self-paced electronic courses. As stated in ERNT: “….we need to apply the science of learning in developing a framework for an effective and efficient learning system. The Navy Learning Model we are proposing links theoretical learning concepts to the practical applications of Navy training.” These include new and upgraded techniques such as on-the-job learning and mentoring, reference-based learning, computer-mediated learning, collaborative learning, and instructor led learning. ILE-ISA will support these new T&E methods with a Navy-wide IT infrastructure of advanced tools for real-time global access to curriculum, and personal and career data. Another major change will be continuous assessments of Sailor performance and the effectiveness of training tools and courses.   

The ILE-ISA will use existing facilities provided by the primary infrastructure programs of the Navy including NMCI and COOP. It is anticipated that ILE-ISA will reduce the footprint of the total hardware required to support the NETC claimancy’s programmatic obligations, NMCI data centers, and in Fleet systems.

6.2 Ideas for Materiel Approaches

The capability gap addressed by ILE-ISA can be met with several alternate plans, with these offering the highest feasibility of success:

Expand existing infrastructure: Use existing Navy eLearning CBT content and introduce modular learning content using SCORM-compliant packaging and metadata annotation. Continue web-based delivery through NKO utilizing current LMS for content distribution and learner tracking.  Maintain centralized content creation by Echelon 2 (NETC) using as-is procedures and personnel. Increase the percentage of training time spent by Sailors on distributed web-based learning versus in-class instruction. Augment current CBT inventory as required through procurement of COTS SCORM-compliant content from commercial vendors.

Outsourcing: Use large-scale acquisition approach to turn over all design, development, maintenance, and operation to a vendor similar to NMCI outsourcing model. 

New ILE system: Develop new system using commercial state-of-the-art learning material development, management, and delivery tools and exploit their functionality. Design updated Navy organization and processes around technical functionality and operational capabilities that have been enabled through the new paradigm.  Use existing information formats and development methods to reduce cost of transition to new methods, and continue using legacy content and methods. 

New ILE environment and information services architecture: Develop new system using commercial state-of-the-art learning material development, management, and delivery tools and exploit their functionality. Design updated Navy organization and processes around technical functionality and operational capabilities that have been enabled through the new paradigm. Design new Services Oriented Architecture around object based information reusable web services. This enables interoperability, reuse, repurposing, and exchange of content among developers and consumers. Leverage external standards and specifications to reduce Level of Effort for design and development of system, and employ available and assigned metadata within a mediation layer for component aggregation, assignment, and distribution.

6.3 Analysis of Materiel Approaches 

The listed alternatives have the following strengths and weaknesses:

· Expand existing infrastructure:   

Pros:  An evolution of existing tools, infrastructure, and procedures will lead to faster deployments and lower up-front costs to implement new learning content. No major overhaul of information architecture or software tools is required but only common version updates from vendors. Including SCORM-compliant metadata will incorporate XML formats supported by LMS and databases. 

Cons: Builds upon proprietary data model from vendors and requires a slow and laborious definition of explicit LMS and content delivery business rules. This approach relies on existing relational database mapping techniques which are unable to map all data components and application logic because of many-many relationships. Maintains centralized content development process and therefore does not take advantage of existing Learning Center organization put in place to manage content development and measurement of effectiveness. Much more expensive in long run with Total Cost of Ownership linearly increasing continuously because each curriculum change or combination of JTA-KSA-SCO update requires well defined information exchange requirements. This has a high potential for non-interoperable systems and content due to reliance on existing LMS architecture and approach, and fails to take advantage of advanced tools and methods being developed and deployed by DoD as part of GIG, including Semantic Web, messaging, and storage. This forces NETC to fund independent acquisition of these functions or to forgo use of these new technology capabilities. 

· Outsourcing:

Pros: If properly managed and executed, this approach has the potential to yield significant reductions in operation and maintenance costs by reducing the number of distinct vendor products and contracts that must be managed by the Navy. In addition, similar to other major outsourcing contracts like NMCI, an incentive plan can be created to encourage the prime contractor to obtain economies of scale through an active reuse and leveraging of procedures and tools across all Learning activities, and their internal corporate business units. There is a potential for long-term TCO savings, and an organized plan for technology refresh. 


Cons: This approach will require a lengthy open-source acquisition competition that will further delay deploying RiT capabilities by at least 6 months - 1 year. This acquisition process cannot start until high level Navy approval is received and funding obtained thereby introducing the potential for much longer delays since this has not been broached to-date. In addition, outsourcing all major decisions makes the government dependent on the vendor for key technical and procedural issues within an environment of evolving government policies, standards, and technology architectures. There is a high-risk of trouble with tis approach given the Navy’s previous and existing experience with similar contracts, especially the poorly performing NMCI program. 

•
Develop new system:


Pros: Similar to expanding the As-is situation this approach allows the Navy to reuse existing methods while upgrading technology and methods where most needed. This requires acquiring new COTS tools but does not require atypical acquisition procedures. This will align Navy tools and methods with industry standards and other Federal government organizations, and allow the Navy to acquire new technology capabilities without extensive custom analysis or development thereby limiting the time and cost to deploy new system capabilities to a moderate level.


Cons: This approach has a significant risk of making the Navy dependent on proprietary vendor solutions since customization of their tools is consciously minimized. This will violate a key required ILE-ISA capability for maximum interoperability and extensibility. In particular, this risk extends to learning content that currently use proprietary formats in legacy systems and vendor tools are not fully configured to use open and interoperable standards in conflict with primary ILE-ISA required capabilities. There is also a high risk for non-scalability since this plan foregoes an independent architecture assessment and design for very large databases and the necessary mapping across databases, applications, and use-case scenarios. There is an existing precedent on other Seawarrior initiatives that demonstrates the inability of this approach to handle scalability and interoperability requirements. This approach also fails to take advantage of advanced tools and methods being developed and deployed by DoD as part of GIG, including Semantic Web, messaging, and storage thereby forcing NETC to fund independent acquisition of these functions or to forgo use of these new technology capabilities

•
Develop information services architecture:


Pros: This approach extensively analyzes and designs information architecture for the Navy’s requirements for open interoperable content formats and data exchange methods. It aligns the design and development of this information architecture with DoN, DoD, and industry best practices and uses structured Enterprise Architecture frameworks (e.g. DODAF, FEAF) to ensure consistency, efficiency, interoperability, scalability, extensibility, and non-proprietary learning content. It uses a Services Oriented Architecture approach to design a modular information architecture for both application logic, metadata and data layers. In turn, this enables decentralized content development and management which is a key ILE-ISA operational capability requirement, and fits with the organization structure and roles and responsibilities of Learning Centers through a distribution of content and training tasks across Echelon 2 and 3. By using the modular information architecture, it significantly reduces the complexity of data model and application business rule design, allowing faster time to deploy and easier configuration management over the full lifecycle of content thereby lower TCO. This leverages advanced tools and methods being developed and deployed by DoD as part of GIG, including Semantic Web, messaging, and storage. 


Cons: This approach represents a new technical approach for COTS tools and will require a custom design of the architecture including application, databases, and core software services. Tool cost is same as system development option, but this approach will require greater time initially for design and analysis activities. As a new architectural approach, it requires higher levels of expertise from program management personnel and consultants.

7 FINAL MATERIEL RECOMMENDATIONS


In order to meet the goals outlined in RiT and Seapower 21, all personnel, curricula, and administrative data and information components must be consolidated into a centralized, authoritative data management system that is available to a new generation of T&E applications. These components, once identified and consolidated, must then be aggregated and distributed to meet the targeted needs of personnel based upon the 5MV vectors, and then delivered in a timely and effective manner. To effectively satisfy these obligations, the best and most effective approach must include the following characteristics:

· A flexible and modular architecture that allows for dynamic aggregation and distribution of very large data assets

· Supports the ability to extend the scope and content of ILE information

· Offers a reduction in total cost of ownership with improved configuration management capabilities 

· Collaborative development environment across geographical or organizational boundaries

· Aligns with similar information services architecture designs in DoN and DoD


This “revolution” will involve the management and aggregation of exponential numbers of learning content, personnel data, task data, and information assets, which are critical to the successful delivery of E&T materials to the Sailors that need them.   Important technological gaps exist in the current Navy training which prevents exploiting the full potential of web-based distributed learning, and collated single point-of-access data on career and educational opportunities and requirements. The existing Navy E-learning approach and technologies cannot effectively address the data aggregation and scalability.  In addition, the information architecture of several of the key ILE-ISA components, namely the Knowledge Management capabilities of NKO as well as the precise correlation of training options and requirements for each Sailor, requires advanced metadata and data architecture standards. 


Based upon these requirements, and given the overarching goals of the RiT and Seapower 21, the most effective solution that can provide required operational capabilities with low program and technology risk is to develop a new architecture using advanced commercial tools and a fully analyzed and designed information architecture based on a Services Oriented Architecture.  This information architecture should use commercial state-of-the-art learning material development, management, and delivery tools and exploit their functionality. In particular, the object oriented approach of DoD specified Shareable Content Object Reference Model (SCORM) should be adopted as the foundation of the information architecture, including the taxonomies, metadata, and database models. 


The ILE-ISA is an integrated suite of information capabilities designed to improve user access to relevant information by mitigating existing system-specific limitations or restrictions. ILE-ISA uses network and facilities ashore and afloat, reusable common software modules, personnel and T&E metadata, specifications of data and application interface standards, and architecture products to guide system design, development, usage, and programs.  ILE-ISA is not a conventional information technology system, it is an integrated suite of T&E information capabilities designed to improve user access to relevant training information by a single access point, while considering all applicable data involved in the assignment and distribution of the learning content itself. This single access capability is intended to improve the timeliness, integrity, applicability, and accessibility of T&E information to Sailors, instructors, course developers, and administrators.  

8 Appendix A:  OV-1


Figure 6   ILE-ISA layered architecture of the Navy training and education planned information infrastructure.
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10 Appendix C. Acronym List

ACAT
Acquisition Category

ADS
Authoritative Data Source

AIS
Automated Information System

AoA
Analysis of Alternatives

C2
Command and Control

C4I
Command, Control, Communications, Computers, and Intelligence

CDD
Capability Development Document

CES
Core Enterprise Services

CIO
Chief Information Officer

CIP
Critical Infrastructure Protection

CJCS
Chairman of Joint Chiefs of Staff

CJCSI
CJCS Instruction

CJCSM
CJCS Manual

CNA
Computer Network Attack

CNE
Computer Network Exploitation

CNET
Chief of Naval Education Training

CNO
Chief of Naval Operations

COI
Community of Interest

ConOps
Concept of Operations

CoPs

  Communities of Practice

COOP
Continuity of Operations Planning

COTS
Commercial, Off-the-Shelf

CPD
Capability Production Document

CRD                 
  Capstone Requirements Document

DCIN
Defense COOP Integrated Network

DFAS
Defense Finance and Accounting Service

DIA
Defense Intelligence Agency

DIMHRS
Defense Integrated Military Human Resources System

DoD
Department of Defense

DoDD
Department of Defense Directive

DoDAF
Department of Defense Architecture Framework

DoN
Department of the Navy

DOS
Denial of Service

DOTMLPF
Doctrine, Organization, Training & Education, Materiel, Leadership, Personnel, Facilities

DR
Disaster Recovery

EA
Enterprise Architecture

ECC                  
   Enterprise Collaboration Center

EMP
Electromagnetic Pulse

EPF
Enterprise Portal Framework

SDE
Enterprise Shared Data Environment

EW
Electronic Warfare

FAM
Functional Area Manager

FDM
Functional Data Manager

FLTMPS          
  Fleet Training Management Planning System

5VM
Five Vector Model

FY
Fiscal Year

GCSS
Global Combat Support System

GES
GIG Enterprise Services

GIG
Global Information Grid

GIG-BE
Global Information Grid—Bandwidth Expansion

HFES
Horizontal Fusion Enterprise Services

HPC
Human Performance Center

HR
Human Resources

HTML
Hyper Text Media Language

ICD
Initial Capabilities Document

IER
Information Exchange Requirement

ILE
Integrated Learning Environment

IO
Information Operations

IOC
Initial Operational Capability

IT
Information Technology

J2EE
Java 2 Enterprise Edition

JMETL             
  Joint Mission Essential Task List

JWCA
Joint Warfighting Capability Assessment

KSAT
Knowledge Skills Abilities Tasks

LCMS
Learning Content Management System

LMS
Learning Management System

ILE-ISA
Revolution in Training Information Services

MOE
Measure of Effectiveness

MOP
Measure of Performance

MT
Mission Tasks

NTC
Naval Training Command

NCR
National Capital Region

NCOW
Net-Centric Operations and Warfare

NCOW RM
Net-Centric Operations and Warfare Reference Model

NETC
Naval Education and Training Command

NII
Networks and Information Integration

NIMA
National Imagery and Mapping Agency

NIPRNET
Non-secure Internet Protocol Router Network

NKO
Navy Knowledge Online

NMCI
Navy-Marine Corps Intranet

NMETL
  
  Naval Mission Essential Task List

N00T                 
   Director of Naval Education and Training

NTMPS             
   Navy Training Manpower Planning System

NPDC

  Naval Personnel Development Command

NRO
National Reconnaissance Office

NSA
National Security Agency

O&M 
Operations and Maintenance

ODSE
Operational Data Store Enterprise

OSD
Office of the Secretary of Defense

OV
Operational View

RLO
Reusable Learning Objects

ROI
Return on Investment

SANS
Storage Area Network System

SIPRNET
Secret Internet Protocol Router Network

SORTS
Status of Resources and Training System

SQL
Structured Query Language

STAR
System Threat Assessment Report

TE
Table of Equipment

TFAS
Total Force Administration System

TFE
Task Force Excel

TFDW
Total Force Data Warehouse

TFSMS
Total Force Structure Management System

TFW
Task Force Warrior

TO
Table of Organization

TPED
Task-Process-Exploit-Disseminate

TPPU
Task-Post-Process-Use

TV
Technical View

SV
Systems View

UDM
Unified Data Model

UJTL
Universal Joint Task List

UNTL
Universal Naval Task List

USMC
United States Marine Corps

XML
Extensible Markup Language
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Figure � SEQ Figure \* ARABIC �1�   Schematic showing the 5 Vector Model topics and the progression of a sailor’s career.
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Figure � SEQ Figure \* ARABIC �2�   Core layers of the ILE-ISA services oriented architecture.
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