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1.0 Introduction

1.1 Identification.  

This System/Subsystem Specification (SSS) describes the Army Training XXI (AT XXI) Technical Architecture system/subsystem functional specifications.  The SSS also provides summary information and cross-references to AT XXI system interface and security requirements documents.  Those requirements are expressed in detail in the Interface Requirements Specification (IRS) and the Security Requirements Analysis (SRA) document.

1.2 System Overview. 

The Army Training XXI (AT XXI) Technical Architecture fully supports a standards-based, data-driven, reconfigurable, self-organizing-to-task (SOTT) system of systems for managing training information.  This architecture is designed from the top-down to support the guiding principles introduced in the AT XXI Campaign Plan and expanded during the Integrated Working Group (IWG) process. The system description and standards outlined in this document address the technical and systems standards to be applied in the AT XXI objective state for the entire system of systems in order to achieve system-wide adherence to the guiding principles across all user and use-case configurations. 

The AT XXI system architecture is comprised of eight Automated Information Systems (AISs), each of which is comprised of software segments largely drawn from as-is and objective AT XXI systems.  These eight AISs are 1) Training Analysis; 2) Training Design; 3) Training Development; 4) Training Implementation; 5) Training Evaluation; 6) Training Management; 7) Information Transfer; and 8) AT XXI Digital Library System. .  The eight AISs are depicted in Figure 1-1 and their principle functional activities are fully enumerated in Appendices A-1, A-2, H, I, J and K of this AT XXI System/Subsystem Specification.  
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Figure 1-1  AT XXI AIS-Based Technical Architecture

These AISs supply software application segments and data objects, allowing on-demand synthesis of  “user configurations” by automated, rule-based selection and linking of segments into an efficient software application supporting any one of five user/use case-based configurations, hereafter referred to as “Objective Configurations”: 

1) AT XXI Digital Library Services Interface (ADLSI)    

2) Training Development Configuration (TDC)

3) Institutional Training Management Configuration (ITMC)

4) Unit Training Management Configuration (UTMC)

5) Training Resource Management Configuration (TRMC)

Figure 1-2 illustrates the concept of operations for the AT XXI Technical Architecture and introduces the Object Instance Generator (OIG) segment of the AT XXI Digital Library System AIS.  The OIG segment does for data what the SOTT segment does for the AIS software segments selected for assembly of a chosen configuration based on user and use case.  It operates on data objects that have been characterized in Appendices L, M, N and O of this AT XXI System/Subsystem Specification. The establishment of four data objects (soldier, unit, resource and task) will not completely cover all data content needs for each configuration identified above.  However, the breadth of content represented by the four data objects provides the required confidence that the basic AIS-based architecture is sound in supporting data flows across the interfaces represented in the Interface Requirements Specification.  A more complete discussion of the actions represented in Figure 1-2 is contained in Section 6 of the AT XXI Transition Plan, CDRL Item A011.
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Figure 1-2 Concept of Operations for the AT XXI Architecture

1.3 Document Overview

The purpose of this document is to specify the high level AT XXI system functional requirements.  This specification, when combined with accompanying AT XXI architecture documents, will be used to guide and manage the development of the AT XXI system architecture (including existing and emerging subsystems) and design.  It is a foundation document that must be updated as functional requirements change.  The document includes a comprehensive description of the AT XXI system architectural elements in a convenient matrix, which was generated by tailored sorting of the contents of a unified database.  This database is called the Technical Database and links IDEF activities and data entities, AISs, AT XXI Campaign Plan requirements, AT XXI current systems, and AT XXI objective configurations.  

Appendices A-1 and A-2 contain the allocation of functional activities to each AIS and are sorted by AIS to group all activities associated with an AIS.  Additionally, Appendix A-1 includes the mapping of IDEF activities to current training systems discussed in the AT XXI Campaign Plan (included as Appendix P to this document) while Appendix A-2 highlights the mapping to “Objective Configuration” discussed in Section 1.2.  

Appendices B through F contain important information for the technical designer by reflecting the “User and Use Case-Views” of the system through grouping of the functional activities associated with each of the five “Objective Configurations”.  The power of these User and Use Case Views is tapped by cross-referencing the allocated IDEF activity number (Ax.y.z) to Appendix A-2. This cross-reference provides direct visibility into both the functional attributes of the integrated software application supporting the selected “User Configuration” and the expected source of this functionality (from the AIS column of Appendix A-2).  Additional insight into the expected current system source of the selected functional activity of the future AIS, is available using the same activity number but entering Appendix A-1 and referring to the Current System column.  

The standards prescribed to best satisfy the guiding principles of detailed AT XXI system design are included in Appendix G to this document. This enables readers to use the SSS document as a self-contained reference.  It also presents a comprehensive view of the starting point and bounding standards within which detailed design of the AT XXI system will take place.   

2.0 Reference Documents

2.1 Army Training XXI Campaign Plan (Draft), dated 10 October 1997.  The AT XXI Campaign Plan sets forth the objectives, direction, and process to ensure the best quality training and leader development of the Force XXI Army.  It includes the AT XXI strategy, guiding principles, program management plan, and description of the major AT XXI components.

2.2 Army Training XXI Functional Architecture (ATFA) (Draft), dated 18 November 1997 and updated with the ATFA BPwin model version 1.0 and Operational Concept Description (Draft) dated  8 April 1998.  The ATFA details the functional requirements of AT XXI in both narrative form and in a functional process model.  It guides AT XXI system developers by detailing the functional requirements and relationships of their assigned systems.

2.3 Department of Defense Joint Technical Architecture (JTA), Second Draft 2.0, dated 31 October 1997, Joint Technical Architecture Working Group. The JTA XE "JTA"  has been mandated by OSD directive for “... all emerging systems and systems upgrades. The JTA applies to all C4I systems and the interfaces of other key assets (e.g., weapons systems, sensors, office automation systems, etc.) with C4I systems. The JTA also applies to C4I Advanced Concept Technology Demonstrations and other activities that lead directly to the fielding of operational C4I capabilities.” The JTA stipulates DII compliance as part of its requirements. It also “... replaces the standards guidance in the Technical Architecture Framework for Information (TAFIM XE "TAFIM" ) currently cited in DOD Regulation 5000.2-R.”

2.4 Joint Technical Architecture – Army (JTA-Army), Version 5.0, dated 11 September 1997.  The JTA-Army is the Army’s companion to the JTA.  The JTA-Army “is mandatory for all systems that produce, use, or exchange information electronically.  The JTA-Army is also the Army’s mechanism for meeting compliance with a number of DOD mandated architectures: Joint Technical Architecture (JTA) for C4I systems, High Level Architecture (HLA) for modeling and simulation systems, and the Open Electronic Standards (OES) for weapons systems.”

2.5 Department of Defense Technical Architecture Framework for Information Management, Volumes 1-8, Version 3.0, dated 30 April 1996, DISA Center for Architecture. This multi-volume document defines a standards profile and the DOD Technical Reference Manual (TRM) for information management systems. This document set also presents a high-level technical architecture that is useful for classifying levels within a system’s infrastructure. The TRM distinguishes between the hardware platform, hardware-specific services, supporting infrastructure services, and mission applications.

2.6 Architectural Design Document for the Defense Information Infrastructure (DII) Common Operating Environment (COE), dated January 1996, DISA Center for Computer Systems Engineering. This document is the definitive high-level technical description of the COE. It documents the architectural design produced by the DISA COE Design Working Group. It is useful for understanding how the client/server model has been implemented within the DII COE.

2.7 Defense Information Infrastructure (DII) Common Operating Environment (COE) Version 3.1 Baseline Specifications, dated 29 April 1997, DISA. This document describes the detailed contents of each COE release and is updated with each subsequent release. It includes the name and version of each segment in the COE as well as COTS products, their version, and applicable patches.

2.8 Defense Information Infrastructure (DII) Common Operating Environment (COE) System Requirements Specification, Draft, 1996, Institute for Defense Analysis. Service and Agency requirements for a COE are defined in this document. It is a living document that is updated as necessary to reflect ongoing requirements collection.

2.9 User Interface Specification XE "User Interface Specification"  for the Defense Information Infrastructure (DII), Version 3.0, dated February, 1998, DISA. This document, sometimes called the DII Style Guide, defines the “look and feel” of the user interface for COE-based systems. The User Interface Specification provides specifications for applications using Motif and Windows GUIs; a future version of the document will include Windows NT and Web-based applications.

2.10 Department of Defense Directive 5000.59-P, DOD Modeling and Simulation (M&S) Master Plan (MSMP), dated October 1995 with: High Level Architecture Rules, Version 1.2, dated 13 August 1997; High Level Architecture Interface Specification, Version 1.2, dated 13 August 1997; and High Level Architecture Object Model Template, Version 1.2, dated 13 August 1997.  Defense Information Infrastructure Software Quality Compliance Plan, Draft, 1 January 1996, DISA. This document describes a plan for evaluating COE segments from a software quality perspective. The plan includes static analysis of segment source code to measure complexity, maintainability, risk, and other standard software metrics.

2.11 TRADOC Plan for Reengineering Information Systems Modernization (TPRISM), dated 1 Oct 1996, Deputy Chief of Staff for Information Management.  This document is the command level architectural framework document.

2.12  Command, Control, Communications, Computers and Intelligence Surveillance and Reconnaissance  (C4ISR) Architecture Framework, CISA-0000-104-96, Version 1.0, dated 7 June 1996, C4ISR Integration Task Force (ITF) Integrated Architectures Panel. This document presents an innovative definition of levels of interoperability. The DII COE adopts these levels of interoperability and maps DII compliance to interoperability levels.

Requirements 

The following paragraphs specify the functional requirements of the ATTA system from the User/Use Case vantage points, there being five specific instances of these vantage points, as defined in Section 1.2 as “Objective Configurations”.  From an alternative perspective, that of the software/system engineer, the suite of Appendices A through F of this document permit engineering visibility past the user’s system aperture into the AIS-segment-based functional allocation and grouping of activities.   The AT XXI system of systems is standards-based to support the guiding principles of AT XXI.  The standards are detailed in Appendix G. 

2.1 Required States and Modes. 

AT XXI systems are required to deliver service to users operating in both normal conditions, commonly on the Army Command and Control (C2) Common Hardware/Software when in garrison, and in a deployed mode (e.g. immature theaters linked with limited bandwidth; the residences of soldiers where both limited bandwidth and limited local processor speed are present).  Reduced capability, in terms of increased response time, reduced throughput, and non-availability of certain services, such as video-conferencing or multi-media presentation of course material, is allowed in this deployed mode.  Complete denial of access is not acceptable, hence it is expected that alternate contexts and mechanisms for course delivery and interaction will be provided within the Training Resource Management Configuration (TRMC).
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Figure 3-1  Top Level AT XXI Activities Form the Requirements Baseline

System Capability Requirements

The range of AT XXI functional activities in Figure 3-1 is derived from the ATFA.  The broad system capability requirements of each of the five “Objective Configurations” are listed in detail in Appendices B through F. 

· AT XXI Digital Library Services Interface (ADLSI).  This configuration offers a unique aperture to the AT XXI Digital Library System AIS for the purposes of data content review in a browser-like fashion. Although the data are located at multiple locations, the ADLSI aperture will make the library appear and respond as an integrated whole. The ADLSI will also contain an O/RDBMS of the same type as the AT XXI Digital Library System AIS for temporary or semi-permanent storage of user query-based data elements for uses not covered by the principle data objects previously discussed. The functional requirements for the ADLSI are listed in Appendix B to the ATTA SSS, see Tab “Appendix B ADLSI Functional Activities Sort”.  It is important to note that the ADLSI establishes a session with the AT XXI Digital Library AIS when the user need is only to view and/or edit data or meta-data content.

· Training Development Configuration (TDC).  This configuration supports the development of training products from analysis through evaluation. The configuration includes all of the capabilities previously associated with the objective state of the Automated Systems Approach to Training (ASAT) as described in the AT XXI Campaign Plan (Draft). The capabilities and interface requirements for the TDC are listed in Appendix C to the ATTA SSS, see Tab “Appendix C Tng Dev Configuration Functional Activities Sort”. The interface requirements are described in Appendix B-1 and B-2 of the IRS.
· Institutional Training Management Configuration (ITMC).  This configuration supports institutionally managed training and education.  The configuration includes all of the capabilities previously associated with the objective state of the Automated Instructional Management System – Redesigned (AIMS-R) as described in the AT XXI Campaign Plan (Draft). The capabilities and interface requirements for the ITMC are listed in Appendix D to the ATTA SSS, see Tab “Appendix D Institutional Tng Mgt Config Functional Activities Sort”. The interface requirements are described in Appendix C-1 and C-2 of the IRS.

· Unit Training Management Configuration (UTMC).  This configuration supports an Army unit in the management and conduct of battle-focused training in accordance with FM 25-100, FM 25-101, and FM 100-5.  The configuration includes all of the capabilities previously associated with the objective state of the Standard Army Training System (SATS) as described in the AT XXI Campaign Plan (Draft).  The capabilities and interface requirements for the UTMC are listed in Appendix E to the ATTA SSS, see Tab “Appendix E Unit Tng Mgt Configuration Functional Activities Sort”.  The interface requirements are described in Appendix D-1 and D-2 of the IRS.

· Training Resources Management Configuration (TRMC).  This configuration supports the management of training products and resources.   The configuration includes a combination of the capabilities previously associated with the objective state of the Training Ammunition Management Information System (TAMIS), Range Facility Management Support System (RFMSS), and WarMod Information and Management Support System (WIMSS). The capabilities and interface requirements for the TRMC are listed in Appendix F to the ATTA SSS, see Tab “Appendix F Tng Resource Mgt Config Functional Activities Sort”. The interface requirements are described in Appendix E-1 and E-2 of the IRS.

· Training Delivery Components and Systems of AT XXI (SE, ADLP).  Requirements of these systems are outlined in component program plans and managed outside of, but in coordination with, the AT XXI Architecture.  The standards prescribed by the AT XXI Architecture are selected and designed to support optimum interoperability with these components. 

2.2.1 The AT XXI “Objective Configurations”

UTMC, ITMC, TDC, TRMC, and ADLSI configurations will be developed and fielded over time.  A migration strategy will be described in the AT XXI Migration Plan, CDRL Item A011, to guide migration from current and developing systems to a coherent AT XXI system of systems.  Figure 3-2 provides a macro-level visual summary of the system evolution from FY 98 fielded systems to currently planned FY 00 systems to the “Objective Configurations” described above.
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Figure 3-2  Macro-Level View of Current System Migration to “Objective Configurations”

[image: image7.bmp]Additional details and graphics pertaining to these configurations were provided in an extensive Integrated Working Group (IWG) process with the government.  The briefing graphics and additional data reports provided during the IWG meetings formed the basis for the final set of data provided as appendices to this SSS.

All requirements that are common to multiple segments of an AT XXI AIS or multiple-AISs, will use common software functions, procedures and software objects such as screens, windows, data drop-down lists, and selection/display lists.  Guidance elements for implementation of software to meet these common requirements are:

· Generic development with appropriate parameters (and inheritance if applicable) to facilitate reuse of the same software or data objects throughout the AT XXI ”Objective Configurations”.

· Implementaton should be independent of the existence or content of non-common software.  Specifically, changes to segment software that is unique to an AIS should not necessitate any changes in the software that is reusable across AISs.

2.3 System Interface Requirements

AT XXI system interface requirements are described in detail in Appendices A through E of the Interface Requirements Specifications document.  The AT XXI functional process model (IDEF0) (SPS-8 ATTA IDEF0 Process Model (IPM) V1, dated 10 July 98) and the attributed data model (IDEF1X) (SPS-9 ATTA IDEF1X Data Model (IDM) V2, dated 15 July 98) were developed for the AT XXI Technical Architecture.  It is from these models that the system requirements were derived. The models represent the AT XXI functions and their associated inputs, outputs and controls. The activities of the IPM became the views of the IDM.  The arrows of the IPM yielded the entities (data elements) of the IDM.   Consequently, the system and interface requirements are directly traceable to the set of functional activities identified for Army Training XXI and are integrated with the data structure which describes the elements required to support these activities.  

System interfaces are of two functional types which are described below:

2.3.1 Intra-segment (Internal-ATTA) Information Exchange

Internal interface requirements are created by any of the AIS segments needing to interact with local data (e.g. data produced/used within one of the five AT XXI “Objective Configurations”). Internal information sharing among AIS segments and access to the AT XXI Digital Library System AIS is governed by the six services of the AT XXI Digital Library AIS and delivered via the Information Transfer AIS. (See Figure 1-1) The interface requirements are listed in the following forms: capability, input data, input source, output data, and output destination.  Appendices A through E of the IRS trace the interface requirements and associated data elements to the ATTA IDEF0 and IDEF1X models from which they were derived. Appendices H through O of this document describe the IDEF and Data Object models.

2.3.2 Systems External to the AT XXI System

The AT XXI System interfaces with external systems through the hardware/software links of the Information Transfer AIS for Open System Interconnection (OSI) Protocol Stack Levels 1-4 and via an external interface segment of the AT XXI Digital Library System AIS for OSI Levels 5-7. Reference the inset to Figure 1-1 for orientation to the relationship of the OSI Stack to the ATTA. This method of focused interface minimizes future AT XXI changes necessitated by changes in the structure of the data received or generated.  Examples of collaborating systems external to AT XXI are: Standard Installation Division Personnel System (SIDPERS), Unit Level Logistics System (ULLS), Training Ammunition Management Information System (TAMIS), and Army Command Information System (ARCIS).

2.4 Characteristics of Individual Data Elements.   

All data elements will have the same name, data type, size, format, units of measurement, and range/enumeration throughout all systems and databases used by AT XXI components.  Database element names and characteristics, both physical and logical, will comply with the Defense Data Dictionary System (DDDS) and DOD Data Model.  Where the model is incomplete or not applicable, approved deviations will be made.  This is true for all database entities, attributes, data types, size/formats, units of measurement, and ranges.  

2.5 Security and Privacy Requirements 

Specified in the Security Requirements Analysis (SRA)

2.6 System Environment Requirements 

Integration and operation of ATTA segments, when assembled into user/use case configurations at server or client locations, data objects and other support services shall not alter the host system's environmental requirements.

2.7 Technical Requirements

 The AT XXI System is a data-driven system of systems designed top-down to ensure the interoperability of the individual systems of which it is composed as well as interoperability with critical external systems.  The architecture is designed to maximize interoperability and shared functionality and to minimize development and maintenance costs. The common standards will also facilitate system evolution and technology insertion.  

2.7.1 Interoperability

Interoperability is accomplished through six methods.

1. Development of shared segments satisfying a subset of the total AT XXI capability

2. Application of the concept of user/use case dependent “Objective Configurations”

3. Common system database requirements

4. Prescription of common data elements and objects

5. Mandating the creation and use of an OIG for each of the data objects

6. Adherence to a common set of standards

2.7.1.1 Shared Segments 

Basic functionality is allocated to Automated Information Systems and implemented as software segments within each AIS.  Segments are drawn from the AISs by an intelligent executive agent to assemble the application necessary to support one of the five “Objective Configurations”.  

2.7.1.2 The Concept of “Objective Configurations” 

The eight AISs supply software application segments and data objects allowing ‘on-demand’ synthesis of  “user configurations” by automated, rule-based selection and linking of segments into an efficient software application. This self-organizing, aperture-independent principle supports any one of five user configurations titled: 1) Unit Training Management Configuration (UTMC); 2) Institutional Training Management Configuration (ITMC); 3) Training Development Configuration (TDC); 3) Training Resource Management Configuration (TRMC); and 5) AT XXI Digital Library Services Interface (ADLSI).  

2.7.1.3 Common System Database Requirements  

The AT XXI systems will all use distributed databases.  The databases will be linked with Object Oriented technology and techniques.  Appendices G and L-O address data management, format and content considerations.

2.7.1.4 Common Data Elements 

Interoperability is obtained by prescribing common data elements and requiring data interaction among application segments to be accomplished through these data elements.  The data elements will be maintained and referenced through a database common to all the capability subsets on the system.  

2.7.1.5 Creation of API

Interoperability is further ensured by requiring the developer to create and publish a standard applications programming interface (API) or its object-oriented programming equivalent for each segment and requiring developers of other “Objective Configurations” using the same segment to use the published API or equivalent whenever accessing the segment.  

2.7.1.6 Common Standards  

The final method of ensuring interoperability is through standards.  Compliance with DOD standards such as DII-COE, M&S HLA, TAFIM, the DOD Enterprise Model, JTA, and JTA-A increases interoperability among the ATXXI systems, Army C2 systems, the synthetic environment, and critical non-training systems. Appendix G enumerates the standards known at this time to impact the development of the AT XXI system.

2.7.2 Technical Standards 

The AT XXI technical standards fall into five broad categories: Human Computer Interface Standards (HCI), Information Modeling and Metadata Standards (IMM), Information Processing Standards (IPS), Information Security Standards (ISS), and Information Transfer Standards (ITS).  The standards are detailed in Appendix G.  Where possible, the technical standards are consistent with DOD directives referenced in paragraph 2 of this SSS.  Where industry standards are not clear and where interoperability will not suffer, choices are allowed or deferred until a single standard must be selected.  The pace of technological change warrants the prescription of these standards to be continuously updated and managed.

2.7.3 Packaging Requirements 

Packaging requirements should be IAW the DISA/JEJE document entitled Configuration Management, Software and Documentation Delivery Requirements, Version 4.0, 4 August 1998.

NOTE: Questions concerning this document should be addressed to DISA/JIEO/JEJE, ATTN: Configuration Management Division, at the address shown on the front of the document.  The Configuration Management Division can also be reached via unclassified email on the NIPRNET/Internet at cm@ncr.disa.mil or by secret-level email on the SIPRNET at cm@osf.disa.smil.mil.  Questions for the DII COE Engineering Office should be sent to the unclassified coeengr@ncr.disa.mil email address.  Questions for the GCCS Engineering Office can be sent to the unclassified osfsitrm@ncr.disa.mil email address.

2.7.4 Requirements Traceability

Traceability is provided through the various sorts and reports available in the Technical Data Base provided with this CDRL Item.
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