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FUNCTIONAL DESCRIPTION

For The

COMBINED ARMS TRAINING STRATEGY (CATS)

Program

SECTION 1.  GENERAL

1.1  Purpose:  This functional description for the Combined Arms Training Strategy (CATS) is written to provide:

1.1.1
The program requirements, to be satisfied in the phases delineated below, which will serve as a basis for mutual understanding between the user and the developer.

a.  Phase I.  Establish Unit Short Range CATS.

b.  Phase Ia.  Develop CATS Resource Requirements.

c.  Phase II.  Establish Individual/Self-Development Short Range CATS.

d.  Phase III  Develop Long-Range CATS.


1.1.2
Information on performance requirements, preliminary design considerations, and user impacts including fixed and continuing costs.


1.1.3
A basis for development of system tests.


1.2  Project References.:  In December 1988, the Chief of Staff of the U.S. Army directed that a combined arms training strategy (CATS) be formulated.  TRADOC was tasked to develop the strategy and assigned the U.S. Army Combined Arms Command-Training (CAC-T) to lead the CATS development and integration effort.  The development of the strategy and the mechanism to implement and document the strategy's components have been a coordinated effort of the staffs and commanders of the Department of the Army (DA), the MACOMs, and the TRADOC commands and schools.

The Combined Arms Training Strategy (CATS) is a training management concept and process, not an automated system.  Nevertheless, the implementation of the CATS concept will require a high degree of automation.  The aim of this project is not to create an automated system, but to avoid creating another and possibly redundant automation system.  This will be accomplished by first identifying all the automation systems required to support CATS -- as if it were a separate automated system -- and then identifying existing or planned systems that can satisfy those requirements.  Finally, the development and evolution of the identified systems must be managed to ensure that they actually meet the CATS requirements in a timely and effective manner.

1.2.1  Reference Documents

1.2.1.1
Federal Information Processing Standards Publication, FIPS 183, Integration Definition for Function Modeling (IDEF0), 21 December 1993


1.2.1.2
Federal Information Processing Standards Publication, FIPS 184, Integration Definition for Information Modeling (IDEF1X), 21 December 1993


1.2.1.3
LogicWorks BPWIN Methods and Reference Guide, 1995


1.2.1.4
U.S. Army Training and Doctrine Command (TRADOC) Regulation 350-70, Training and Doctrine Development, Management, Processes and Procedures.


1.2.1.5
U.S. Army Training and Doctrine Command (TRADOC) Regulation 10-41, Mission Assignments.


1.2.1.6
U.S. Army Regulation (AR) 350-1, Army Training.


1.2.1.7
U.S. Army Regulation (AR) 350-41, Training in Units.


1.2.1.8
U.S. Army Field Manual (FM) 25-100, Training the Force.


1.2.1.9
U.S. Army Field Manual (FM) 25-101, Battle Focused Training.


1.2.1.10
U.S. Army Field Manual (FM) 100-5, Operations.


1.2.1.11
Functional Analysis for the Combined Arms Training Strategy (CATS), 20 May, 1992


1.2.1.12
Functional Concept for the Combined Arms Training Strategy (CATS), DRAFT


1.2.1.13
Combined Arms Training Strategy (CATS) IDEF0 Activity Model


1.2.1.14
Combined Arms Training Strategy (CATS) IDEF1X Data Model


1.2.1.15
Standard Army Training System (SATS) Version 4.1 software application


1.3  Terms and Abbreviations:

See Appendix A

SECTION 2.  PROGRAM SUMMARY

2.1  Background.  CATS is to provide a doctrinally based description of how the U.S. Army intends to train the force.  CATS will be used by many agencies and individuals to understand the U.S. Army's concept for current training and allow identification of the Long Range training integration and associated training resource requirements.  U.S. Army combat developers, force developers, training managers, training developers, and material developers will be able to develop and disseminate to the unit trainers (in the field) training materials required to support the strategy.  It also illustrates the connection of specific institutional individual training tasks and self-development training tasks to the accomplishment of the unit's mission.  The training resources required to support  individual, unit, and self-development training will be identified, aggregated, prioritized, and presented to decision makers in the Department of the Army (DA), Department of Defense (DoD), and Congress to justify the funding required to maintain trained units and personnel to the standards required for national defense.

CATS is defined as the U.S. Army's training strategy that captures U.S. Army training action  frequency, critical gates, and supporting resources.  The strategy describes the mix of training in the institution, unit, and for the individual, both now and in the future.  Additionally, it prescribes the mix of training resources the U.S. Army requires to conduct present and Long Range training.

CATS will provide the structure to define those training resources required for the present and the future.  The training resources for the three sub-strategies include items such as training land, ranges, facilities, ammunition, operating tempo (OPTEMPO), and TADSS.  The resources required to implement the Short Range Combined Arms Training Strategy (Short Range CATS) and Long Range Combined Arms Training Strategy (Long Range CATS) will be documented in the strategies themselves, using either unit matrices or programs of instruction (POI) or both.

The CATS Unit Training Strategy will contribute to the sustainment of combat readiness for the total Army.  CATS provides each type of U.S. Army Standard Requirement Code (SRC) unit a descriptive progressive sequence of training actions a commander can use to build and sustain unit performance to standard.  CATS identifies the types of training actions, recommended frequencies, gates, and training resources that support each training action.  Commanders can use CATS Unit Training Strategy to develop a training strategy tailored to their specific needs based on their mission essential task list (METL) assessment.  The performance standards for the unit strategies are indicated/outlined in the U.S. Army doctrinal and training literature program (ADTLP) publications and through the METL development and training processes in FM 25-100 and FM 25-101.  

The CATS Individual Training Strategy is a prescriptive strategy that links the individual training to unit training by depicting the relationship of tasks, resources, and TADSS to the unit training actions.  This strategy will provide unit commanders with a snapshot of the training provided in the schools that support his mission accomplishment.  The strategy will also identify the resources by task the schools will require in the future to conduct training.  Performance standards and resources for the  individual strategies are outlined in the course's POI.

The CATS Self-Development Training Strategies provide prescriptive and descriptive training requirements that must be accomplished at a certain point in a soldier's career to be qualified in a particular specialty.  They are reflected in OFS for officers and NCO Career Maps for NCOs.  The Self-Development Training Strategies will be integrated with the Unit and Individual Training Strategies and will complement them by focusing on tasks and training that cannot be handled in either the unit or  institutional training environs.  Self-Development Training Strategies contain recommended tasks or skills a soldier should attain or sustain proficiency in outside specific requirements of the specialty such as computer literacy, civilian education, etc.

CATS Relationship to the Army Information Architecture (AIA).  The combined arms training concept is the Army's integration of the total force that embodies combined arms training for heavy, light, and special operations forces for both the active component (AC) and reserve component (RC) in institutional, unit, and self-development environments.  It provides U.S. Army training guidance in the near term and the long term and identifies the resources required to support that training.  CATS will enable the U.S. Army to more effectively identify, manage, and program the required significant training resources that are vital to achieve and sustain the combat readiness of the total Army.

The AIA is composed of 65 processes supported by manual procedures and automated systems.  Three of those 65 processes involve training in institutions, training in units, and implementing the development of support.  CATS will provide the U.S. Army with the rationale for acquiring training resources through the development of Unit,  Individual, and Self-Development Training Strategies that provide recommended training frequencies and identify the training resources needed to support the strategy.

The U.S. Army's Congressionally allocated training budget has been the target of considerable debate because of an inconsistent link of training resources and force readiness.  U.S. Army commanders have been able to make do with reduced training resources as a result of their resolve to provide the best training available with whatever resources are allocated.  Commanders then decide the unit training readiness level utilizing many subjective judgments about their training action accomplishments compared to their wartime missions.  This situation has made a definitive link between training dollars and unit readiness level a difficult, if not impossible task.

The methods the U.S. Army uses to train in the future and the resources required to provide the most productive training will be the focus of CATS.  Weapon systems' capabilities continue to increase while the number of useable ranges for those systems decrease.  As weapon systems' lethality increases in differing areas of technology, the requirement for soldiers to use those new weapons' capabilities in training becomes a major safety factor.  The U.S. Army's personnel and budget will decrease significantly in the next few years forcing the implementation of economical alternative training methods compared to the usual full equipment field training exercises and live fire weapons/systems training. CATS will be the future U.S. Army's concept for training in the institution and unit and through individual self-development.  The resources required to support that training will be identified by task and action and aligned with the training concepts for the combat arms (CA), combat support (CS), and combat service support (CSS) communities.  The coordinated and integrated training strategies will provide the rationale for identification, development, and acquisition of training resources for the future.  These training resources will be aggregated by type and documented in resource master plans.  This process of managing the resources that support training to standard for institutional training, unit training, and individual self-development training will be CATS' contribution to the U.S. Army training mission.
2.2  Objectives:  To provide functional description of the CATS processes related to development, management, dissemination, and feedback of combined arms training strategies and the associated resource requirements for implementation in institutions, units, and for individual development.  The proposed system, ASAT with included CATS functionality, will initially be configured as a group of independent Local Area Network (LAN), client/server, scaleable automated information systems that will each provide:


(  Multiple local client access.


(  Multiple external client access.


(  Data exchange with the ASAT Master Database.


(  Automated interface and data exchange capabilities with external information systems that contain required data elements to minimize invalid data entries.


(  System access security that provides only the appropriate individuals, with the proper authority, to modify the existing database data.


(  Entity and attribute (data element) standardization with the Army Training Information Management Program (ATIMP).


(  Support for the life-cycle activities of training and resource requirements within the Army to include:



••  Developing task-based collective and individual training requirements for Institution, Unit, and Individual training.



••  Developing task-based collective and individual training resource requirements for Institution, Unit, and Individual training.



••  Disseminating the resulting strategies for integration into the appropriate automated training management systems such as SATS.  



••  Capturing pertinent actual training data from external training management systems, consolidated to normalize individual anomalies, for use in the modification and revision of existing CATS strategies and training resource requirements.



••  Capturing pertinent actual training resource expenditure data from external training management systems, consolidated to normalize individual anomalies, for use in the modification and revision of existing CATS strategies and training resource requirements.



••  Providing automation of required support to higher headquarters such as future training requirements development, training funding recommendations, training equipment acquisition milestone reviews, and other assigned activities.

2.3  Existing Methods and Procedures:  CATS is composed of three sub-strategies: the Individual Training Strategy, the Unit Training Strategy, and the Self‑Development Training Strategy.  The Individual Training Strategy is prescriptive, the Unit Training Strategy is descriptive, and the Self-Development Training Strategies are both prescriptive and descriptive.  CATS will provide training strategies that encompass individual training through corps level training for current and future years.  The unit, individual, and self-development training strategies are interrelated and integrated by the proponent training developers.  No single strategy is built without the total effect of it being considered on the other two strategies.  The existing methods and procedures have resulted in the following short-comings:

·
The unit training sub-strategies are basically branch-pure training strategies.  There is no reasonable method to integrate the individual branch strategies into a CATS at the company team through corps levels presently.  (1)

·
The unit training sub-strategies are basically disseminated as a paper-based mode of presentation that makes modification, maintenance, and update difficult.  (2)

·
Training resource decrements are difficult to correlate to readiness levels.  (3)

·
There is no automated way to roll up the types of training resources that support various actions from the pure branch Unit Training Strategies to the CATS of various organizational levels.  (4)

·
There is a lack of information on training transfer for TADSS.  (5)

·
The OPTEMPO resources for the Maneuver/Collective Training Strategy show only the primary pacing item and do not show the resources required for all the other equipment and vehicles that are indicated in the BLTM for the specific TOE.  (6)

·
The impact of degraded resourcing for the Institutional Training Strategy is not linked to impacts on unit training.   (7)

·
The paper-based unit training substrategies must be arranged into time ordered format and integrated by the unit commander into a separate system to develop a useable training calendar based on the units METL proficiency.  This capability does not presently exist.  (8A)

·
The unit training sub-strategies must be in time lines integrated by the unit commander into a separate system to develop a useable training calendar based on the unit METL.  This capability does not presently exist.  Future versions of SATS are expected to provide this capability.  (8B)

·
Unit Training strategies do not identify the supporting CA, CS, and CSS elements in the training strategy that normally are part of the unit's combined arms team.  (9)

·
Non-proponent MOSs are not integrated into the Soldier Training Strategy of the Unit Training Strategy.  (10)

·
There is no method available to compare the Unit Training Strategy with the actual training implementation to develop alternative training strategies for various resource levels.  (11)

·
Comparisons of resource types recommended for action and levels across proponent units can only be done manually.  (12)

·
There is no means to track the use of TADSS at various U.S. Army locations to adjust the number of TADSS on hand to the high and low use areas.  (13)

·
A viable feedback system for the CATS strategies is needed to justify and make strategy adjustments where needed.  (14)

·
The U.S. Army needs a way to identify what tasks cannot be trained by units because of the lack of training resources so that those areas can receive priority targeting.  (15)

·
Resources that are tied to an action at a level must be manually computed when a change to the resource occurs.  (16)

·
There is little documented linkage between individual, leader, and collective tasks associated with actions and resources.  (17)

2.3.1  The Unit Training Strategy Development:  The Unit Training Strategy development process is currently confined to the individually developed commander's training strategy that is, by doctrine, restricted to supporting the unit’s wartime mission.  The concept of a descriptive strategy defined for a unit type is only now becoming a reality.  This initial development of a CATS based unit training strategy has been limited to a selected number of unit types and associated missions.  This effort has not yet reached the maturity to include resourcing of the developed strategies.  The CATS training strategies for selected units is currently being provided to the field as part of the supporting data bundled with SATS 4.1.  Since current CATS does not include resourcing, units will continue to request resourcing based on their internally developed training strategies.  This resourcing is not automatically compiled and rolled up to the levels of command that develop funding requirements and disseminate funds to the units.  The capability to compare funds expended to training accomplished against a standard training strategy measurement does not exist.  In lieu of this, the Army gathers information on the funds expended to support specific training actions  for units in the field, averages these amounts across the Army, and develops estimated training resource requirements using cost models applied to the averages.  The result is published in the BLTM and is used in the training budgeting process.  Staff members responsible for the development of CATS have had to store useful information on their personal computers in WordPerfect or other word processing or other applications or maintain paper files of pertinent information.  In addition, existing databases that could support scenario development, TADSS associations, and resource requirements do not provide automated exchange of data or even data element standardization.  These are shortcomings of the process that do not enable all actions and activities to be captured, or made available to all users.

2.3.2  The Individual CATS:  The development and implementation of an Individual CATS is a new concept that doesn’t reflect existing methods and procedures.  Although significant efforts have been made to develop a career training plans for specific MOS types, the association of these training courses with existing collective tasks is indistinct.  This is particularly true when related to the  institutional training resource requirements and the impact of failing to satisfactorily complete the training has on unit training resource requirements.

2.3.3  The Self Development CATS:  The development and implementation of a Self Development CATS is a new concept that doesn’t reflect existing methods and procedures.  The current process develops courses that enhance the individuals qualifications within his MOS, but does not address the links these courses must have to the collective tasks the individual must support in his unit, nor does it address the integration of the individual courses with the positions held in the unit or the fiscal impact to the unit of not accomplishing these courses in a timely fashion.

2.4  Proposed Methods and Procedures:  The CATS will utilize the existing MTP tasks, newly developed tasks and associated task links and supporting data to develop a CATS.  The functions associated with the development of the CATS are not necessarily limited to a set order of function execution;  they are only limited in the sense that all of the functions are necessary to the development.  The CATS developer will use the ASAT program to perform the following functions:

· Analyze the Mission/Task the CATS Training Strategy will support:  The Proponent CATS developer will evaluate established missions based on prescribed operations that are developed and feedback from the field to determine a operation based mission to be supported by a CATS strategy.

· Select the Primary Task or Task Group Representing what is to be Trained:  The proponent CATS developer will select a task or group of tasks that are to be supported by the strategy.  The CATS allows the developer to select any and all tasks available within the ASAT database.  It is important to remember that CATS draws on tasks developed elsewhere within ASAT and included with a large amount of linked data critical to the CATS strategy development.  It is also important to ensure that the CATS developer identify legacy data discrepancies and refer them to the appropriate authority for resolution.

· Identify CATS Training Strategy Target Audience.  The proponent CATS developer will identify the specific target audience for which the training strategy will be developed.  This can take one of three forms; a unit, a crew, or an individual.  The information that provides the basis for this function will be drawn from a TOE or TDA developed by Force Integration Management Agency (FIMA) and incorporated into the ASAT databases.  FIMA is the authorization source for this information but proponents have implemented strawman TOE data that is included in the existing data base.

· Identify the Supporting Task or Tasks associated with the Primary Task or Task Group:  The proponent CATS developer will review the tasks within primary task group to the step level and determine if additional tasks must be added to the primary task group to provide a cohesive task set to be included in the CATS strategy.  This may also require a re-evaluation of the target audience.

· Select Training Medium and Media (i.e., Actions) to Support all Stages of the Strategy:  The proponent CATS developer will identify a set of actions that will exercise all, or part, of the task or task group within the CATS strategy.  
· Determine a Hierarchy of Training TADSS required to successfully support each CATS Defined Action:  The proponent CATS developer will evaluate the actions selected for the CATS strategy and determine the training materials required, with alternatives recommended when possible, to properly support the execution of the action.
· Identify the Prerequisite Tasks, Gates, and Qualifications for each Strategy Action:  The proponent CATS developer will review all tasks within the task group to the step level.  The proponent CATS developer will determine what tasks (and the associated task proficiency), gates (i.e., prerequisite actions), and qualifications (individual and crew) must be accomplished prior to the execution of the specified strategy action.

· Specify the Duration and Frequency of each CATS Defined Action:  The proponent CATS developer will review and evaluate the task specified frequencies and use the resulting information to develop a preliminary overall number of actions the CATS strategy will require to support task proficiency.  The proponent CATS developer will modify this basic number as necessary to support the CATS crawl, walk, run concept.  The proponent CATS developer will also determine the recommended duration of each action consistent with the amount of training proposed and the overall training parameters established for the CATS strategy.

· Develop a Training Facilities Hierarchy:  The Proponent CATS developer will determine what type or types of training facilities must be associated with each selected action to properly train the CATS strategy.  This would include facility/TADSS combinations such as CCTT.

· Determine a Hierarchy of Action Execution to support the CATS Crawl, Walk, Run Strategy:  The proponent CATS developer will establish three parameters in the development of the CATS strategy; the total number of actions to be trained, the required training actions, the number of times each must be trained, and the mix of non-required actions to be executed 

· Develop a Strawman Calendar to support the CATS Crawl, Walk, Run Strategy: The proponent CATS developer will develop a strawman calendar based of the CATS strategy parameters that lays out a timeline to reach the units “band of excellence” and satisfies all the requirements of the strategy.

· Identify the CLASS 3, 5, 8, and 9 Resources Required to successfully support each CATS Defined Action:  The proponent CATS developer will use the strawman calendar; including the action types, frequencies, and durations; to develop a CATS resource estimate.  The elements of the resource estimate will initially be derived from existing resource requirements estimates such as the BLTM and actual expenditure information from the field.  Future CATS will develop independent resource requirements estimates based on training cost/benefit analysis.  
· Identify Future TADSS Requirements to Support CATS Strategies:  The Proponent CATS developer will evaluate the overall CATS strategies for each set of units, self-development, and individuals to identify the amounts and location concentrations of specific TADSS required to efficiently implement the CATS training strategies world-wide.  Implicit in this identification process is the development of TADSS acquisition requirements to meet anticipated inventory shortfalls and new TADSS requirements not otherwise identified.
· Identify Future Facility Requirements to Support CATS Strategies: The Proponent CATS developer will evaluate the overall CATS strategies for each set of units, self-development, and individuals to identify the amounts and location concentrations of specific facilities required to efficiently implement the CATS training strategies world-wide.  Implicit in this identification process is the identification of excess facilities, development of facility acquisition requirements to meet anticipated training support shortfalls and new facility requirements not otherwise identified.
· Identify Additional TASKS to Support CATS Strategies: The Proponent CATS developer will evaluate the overall CATS strategies for each set of units, self-development, and individuals to identify training areas that are not fully or properly documented to efficiently implement the CATS training strategies world-wide.  Implicit in this identification process is the development of training task requirements to initiate the task analysis process.
2.4.1  Summary of Improvements:


2.4.1.1  Functional Improvements:
·
Provide the capability to develop unit-training strategies that support combined arms operations at the detachment/company team through corps levels.  (1)

·
Provide the capability for automated presentation of unit training substrategies that can be easily changed.  (2)

·
Provide a method to track training resource decrements and correlate those expenditures to a CATS strategy developed to support a given unit readiness level.  (3)

·
Provide an automated way to roll up the types of training resources that support various actions from the pure branch Unit Training Strategies to the CATS of various organizational levels and beyond to the Army resourcing decision makers.  (4)  

·
Develop methods to quantify training transfer attained with the use of a given TADSS in various environments.  (5)

·
Provide a method for correlating the OPTEMPO resources with the resources required for all the other equipment and vehicles that are indicated in the BLTM for the specific TOE.  (6)

·
Provide a method to specify the resources required for the Individual Training strategies and link those costs to impacts on unit training if the individual resources are not acquired.  (7)

·
Provide CATS unit training sub-strategies in time line calendars that can be integrated by the unit commander into a separate system to develop a useable training calendar based on the unit METL.  (8)

·
Provide CATS unit training strategies that include the supporting CA, CS, CSS, and Reserve Component elements that are normally a part of the unit's combined arms team.  (9)

·
Provide the capability to include non-proponent MOS in the Soldier Training Strategy of the CATS Unit Training Strategy.  (10)

·
Provide a method to compare the CATS Unit Training Strategy with the actual resource constrained training implementation and capture the effect on training readiness.  Do not develop alternate training strategies for reduced funding levels except as they relate to the different ALO levels.   (11)

·
Provide the capability to compare resource types recommended for actions and readiness levels across proponent units.  (12)

·
Provide a method of tracking the use of TADSS at various U.S. Army locations to determine the required number of TADSS at high and low use areas and translate that into future TADSS procurement and maintenance requirements.  (13)

·
Provide a feedback system for the CATS strategies to identify shortfalls and initiate justifiable strategy adjustments where needed.  (14)

·
Provide a method to identify tasks that cannot be trained by units because of the lack of training resources so that those areas can receive priority targeting.  (15)

·
Provide a method to modify required CATS resource requirements tied to a strategy to reflect resource consumption from the field.  (16)

·
Provide automated document linkage between individual, leader, and collective tasks associated with CATS training sub-strategy actions and resources.  (17)

·
Develop a comprehensive prescriptive Individual Training Strategy for each proponent officer, warrant officer, and enlisted specialty that supports the unit-based Soldier and Unit Training Strategies.

·
Provide, within each training strategy, alternative methods to achieve the required performance standards.

·
Provide installations (school support installations) a standardized methodology for the management of training-related resources for support units.

·
Provide the link between the Individual, Unit, and Self-Development Training Strategies by displaying the individual tasks taught in the Individual and Self-Development Training Strategies and the individual and collective tasks of the Unit Training Strategy used in the field and showing their correlation.

·
Provide a capability to develop and evaluate alternate versions of Long-Range CATS.

·
Provide a capability to identify advantages/disadvantages of training a task or task group by training medium and media and readiness level as appropriate.

·
Provide linkage between training action and resource requirements and alternate resource requirements.

·
Provide a capability to identify preferred and alternate methods for training each training action and prioritize those methods.

·
Provide a capability to identify resources required for training a given training action for each training task or task group, medium, media, and readiness level recommended

·
Provide a capability to identify tasks suitable for self-development training and provide a method to tie those tasks to the larger picture of individual and collective task training.

·
Provide a capability to use training transfer analysis data, when collected, for individual and self-development task and unit collective tasks to determine the proper mix of strategies to support efficient training.

·
Provide a capability to identify advantages/disadvantages of self-development and individual training for each individual task and a method of selecting the appropriate method of training each one.

·
Provide a capability to identify TADSS hierarchies suitable for training identified tasks.

·
Provide a capability to access resource databases to identify availability of existing TADSS and provide the basis for recommending future TADSS acquisitions and maintenance.

·
Develop a comprehensive descriptive and prescriptive Self-Development Training Strategy for each commissioned officer, warrant officer, and enlisted specialty for each type TOE/TDA unit to which the MOS is assigned.

·
Provide the link between the Individual, Unit, and Self-Development Training Strategies displaying the individual tasks taught in the Institutional and Self-Development Training Strategies and the individual and collective tasks of the Unit Training Strategy used in the field and showing their correlation.

·
Input current and future collective tasks to the Army Correspondence Course and/or Computer Based Instruction.

·
Input current and future individual tasks to the Army Correspondence Course and/or Computer Based Instruction.

·
Input current and future gunnery training actions and standards to the Army Correspondence Course and/or Computer Based Instruction and the Standards in Weapons Training Committee (STRAC).

·
Identify individual tasks supporting unit collective and gunnery tasks to the Army Correspondence Course and/or Computer Based Instruction and the Standards in Weapons Training Committee (STRAC).

·
Provide a capability to identify resources required for training self-development tasks.

·
Provide the capability to develop and maintain independent CATS for multiple versions of the TOE/TDA.

·
Develop a comprehensive descriptive Unit Training Strategy for each type TOE/TDA unit in the U.S. Army, which includes the:

-
Maneuver/Collective Training Strategy.

-
Gunnery Training Strategy. 

-
Soldier Training Strategy.

·
Provide for each training strategy the data required to identify the resourcing levels associated with each readiness level.

·
Provide TOE/TDA units a standardized methodology for the management of training and training-related resources.

·
Provide installations a standardized methodology for the management of training-related resources for supported units.

·
Provide the capability to identify logical task groupings and associate them with one or more appropriate training exercises (such as situational training exercises (STXs)).

·
Provide the capability to use training transfer analysis data for to determine the validity of using a TADSS to support a CATS strategy.

·
Provide the capability to identify resources required for training a given task or task group, by training method.

·
Provide the capability to identify advantages/disadvantages for training a given task or task group, by training method.

·
Provide the capability to integrate non-proponent strategies into unit CATS strategies to support proponent CATS developments.

·
Provide the capability to identify preferred and alternate delivery methods for training each training task or task group.

·
Provide the capability to identify resources available to units and correlate them with the preferred and alternate training delivery methods.

·
Provide the capability to identify training time available to units and correlate with the preferred and alternate training delivery methods.

·
Provide the capability to develop a recommended training calendar for a typical unit based on unit training strategies and METL received as part of the field feedback.

·
Provide the capability to use prioritized actions to determine CATS strategy implementations to meet established time-to-readiness criteria for each readiness category.

·
Provide the capability to calculate resources required for training to standard at each readiness category level.

·
Identify time required for training each training action.

·
Provide resources database implementation and management.

·
Provide linkage between training actions and resources requirements.

·
Provide alternative training actions .

·
Develop outline-training actions for all affected training.

·
Identify current and future gunnery training actions and standards.

·
Identify and link individual tasks supporting unit collective and gunnery tasks.

·
Integrate non-proponent strategies to support proponent unit strategies.

·
Provide units with a relational database linking--

-
Individual tasks.

-
Leader tasks.

-
Collective tasks.

-
Training actions.

-
Resources.

·
Provide SATS compliant CATS products for use in METL development and training strategy planning.

·
To provide a decision support tool that supports the management of training resource areas and modernization plans.

·
To identify all resources required to train the U.S. Army to standard.

·
To provide timely input to U.S. Army decision makers on future training resource requirements.

·
Provide resources database at installation and MACOM level.

·
Provide linkage between training action and resource requirements.

·
Provide capability to prioritize resources based on DA guidance and training effectiveness.

·
Provide resource status reports.

·
Calculate resource requirements for each training action.

·
Determine total resource requirements for type TOE unit and institutional

training.

·
Aggregate requirements to determine U.S. Army requirements and support the

Training Resource Model (TRM) development.

2.4.1.2  Improvements of Degree:  The CATS is a development that is moving from a paper-based, limited scope project into a new paradigm.  As such, not all functionalities are considered improvements over the existing procedures, but rather many represent new functions.

2.4.1.3  Timeliness:  The incorporation of the CATS functionality into ASAT is not anticipated to cause degradation to the current response time of the system.  This will have to be re-evaluated as the development of CATS progresses.


2.4.2  Summary of Impacts:

2.4.2.1  User Organizational Impacts:  The CATS will include several levels of organizational impact to the various user types as follows:


2.4.2.1.1  Operational Field End User:  The operational field end user of CATS will not require modification to their existing organization because only the product of the CATS is provided as reference information within other delivery systems such as SATS.


2.4.2.1.2  Fiscal Manager End User:  The fiscal manager end users of  CATS will be re-aligned from support of other fiscal reporting and management systems.  The results of the development of CATS strategies will include the definition of resource requirements anticipated to support individual and collective training in units and institutions.  These resource estimates will be used as the baseline for developing budget requests and provide funding allocations to the operational units for training.


2.4.2.1.3  CATS Developer End User:  The introduction of CATS into the development of training and training resource requirements will require the re-alignment and possible addition of proponent personnel assets.  The capability to properly utilize the CATS capabilities to define individual and collective unit and individual training strategies and resource requirements will require personnel with strong tactical, as well as training and doctrine expertise to properly translate the requirements of individually developed tasks into a cohesive strategy that properly supports operational readiness within the collective end users of the strategies.  These end users will have to  compare actual training and resource expenditures returned through external management systems  to CATS strategies and associated resource requirements for modification of the CATS strategies and associated resource requirements.
2.4.2.2  User Operational Impacts:  The CATS is a training management system and as such will not effect operational actions directly.

2.4.2.3  User Development Impacts:  The implementation of the CATS functionality will require three types of training, first, the CATS developers will require training in the use of the ASAT CATS functionality so they can efficiently and effectively utilize the capabilities inherent in the program.  Second, the CATS developers will require training in the development of the training resources required to support the individual training strategies and the linking of the individual and collective tasks into a homogenous plan of action.  Third, the CATS developers must be trained to evaluate the feedback from the field of individual and collective unit and individual training and training resource expenditures.  This information must be used to update and otherwise modify individual and collective unit and individual training strategies and training resource requirements baselines.

2.4.3  Assumptions and Constraints:  The CATS assumptions and constraints have not been fully developed at this time therefore only a partial list is provided:


2.4.3.1  Assumptions:

· CATS is a concept and process, not an automated system.

· CATS functionality will either incorporate requisite software tools or electronically link training product user-available software tools to the major processes within CATS.

· Most of the functions and processes detailed in this document are to be performed by some individual assisted by an existing or under-development automated information system.

· All task development functions will be accomplished outside the CATS .  CATS will use existing tasks and task linkages to TOEs/TDAs to produce CATS training strategies.

· All required external inputs from other systems will be available and compatible.

· CATS functionality will include access to legacy data not otherwise available.

2.4.3.2  Constraints: 
· The aim of CATS is not to create an automated system, but to avoid creating another and possibly redundant automation system.  First identifying all the automation requirements of CATS--as if it were a separate automated system --and then identifying existing or planned systems that can satisfy those requirements will accomplish this.
· The development and evolution of the identified systems must be managed to ensure they actually meet CATS requirements in a timely and effective manner.
· CATS will rely on these systems to provide the necessary data for CATS to effectively operate.

· As CATS is refined and institutionalized, some of the present CATS initiatives may be modified, changed, or eliminated.

SECTION 3.  DETAILED CHARACTERISTICS

3.1  Specific Performance Requirements::  This functional description for the Combined Arms Training Strategy (CATS) Automated Systems Approach to Training (ASAT) implementation is written to provide:


3.1.1  Accuracy and Validity:  The ASAT with CATS functionality is anticipated to include elements of text and numeric data represented by such things as word processing files, imported data fields, forms, financial information, and scheduling.  The system is anticipated to require accuracy to three decimal digits for all mathematical calculations with precision dependent on display requirements identified by the design requirements.  Data exchange accuracy's will conform to established standards and be limited by design requirements.  For example, data transfers between client and server across the LAN shall have a Bit-Error-Rate of not more than 1X10-6 so that the application’s activities do not, in any way, cause or generate errors in the data it is manipulating.  The system will include data validity checks for all data entries based on the ATIMS data dictionary validity ranges, where appropriate.  For those entities not represented in the ATIMS, validity requirements will conform to the definitions provided as part of the design requirements or in accordance with best commercial standards as appropriate.  Standardization of similar entities will be enforced during the development, such as DATE formats with deviations from the standard documented as exceptions with supporting rationale.  The system will provide predefined values either through drop down list boxes, whenever such list boxes will improve the effectiveness and efficiency of the system.  The system will provide a system of cross validation of each data element where appropriate and notify the user when non-critical deviations from established business rules occur.  The system level accuracy will be supported by single point of entry for data elements that provides for the automated population of the appropriate data fields stemming from a single data element entry.

3.1.2  Timing:  The timing requirements for the system must be defined in the design development phase of the CATS development and will be dependent on the resulting system configuration. General timing requirements should consider:

· Perceived undue delays.  The system should respond, in some way, to all user inputs.  The system should provide some response, as soon as possible, to reduce the perception of unnecessary delays.  This can take several forms from providing the appropriate response to the input demand to displaying a wait message or icon.  The detailed design should address, in depth, the acceptable delay ranges.

· System loading.  The demands on the server, such as extensive search queries or heavy user loads, may adversely affect system performance, and must be considered (see 3.1.3 capacity limits).

· Workstation multi-tasking.  The demands placed on the individual workstations by the system configuration and user activities can affect overall perceived performance.

· Queuing delays.  The inherent delays experienced by a workstation caused by spooling and activation delays with required peripheral equipment.

The developers must also consider latency penalties incurred by the methods of data storage as well as the execution order of required functions that result in reduced performance.

3.1.3  Capacity Limits:  Capacity limits of any given ASAT installation will be driven by the number of users that must be supported and the extent of the data to be included in the database.  The ASAT is not envisioned as an electronic data warehouse, but rather, a directed database designed to support a number of training development functions including CATS functionality while supporting links to online data warehouse systems such as TEXMIS.  These data warehouses are designed to provide an interface between the ASAT database and the field users providing a useful and current version of the ASAT database products.


Archiving requirements are another factor that will drive capacity.  Archived data will be stored externally to the ASAT whenever possible.  System backup is another area, like archiving, where the design will determine the overall capacity requirements of the ASAT system.


The ASAT system workload must also be considered.  The possible user community within ATSC is approximately 100 persons, with an estimated additional 600 users from other commands.  Of this population, actual loading on each independent system will be much smaller.  The initial development of multiple, stand-alone databases with automated links to the master ATSC system provides some indication of the likelihood that the initial stages of ASAT development can reside on less capable systems.

3.2  Functional Area System Functions:  

3.2.1  Program Overview:  The CATS IDEF0 model, published under separate cover, will provide the graphical representation of the functions, both automated and otherwise, necessary to execute CATS.  Figure 3-1 provides the primary functions of the CATS functionality within the ASAT application software.  The figure shows the top-level processes anticipated when the system is implemented.  The IDEF0 template that is used to describe the system’s activities uses the concept of decomposition to provide the necessary level of detail for each functional requirement under consideration.  Each level of decomposition represents a more detailed view of a given activity.  This means decomposition levels do not add functionality to the parent level, only clarify them.  It also means the sum total of the decomposition must fully represent the parent in a more detailed but inclusive presentation.  The CATS model is designed within these rules.  The decision process that will determine the end state of CATS is ongoing at this time and therefore the CATS design has been divided into modules which have been initially determined to be uniquely separate.  As indicated in Figure 3-1, these modules have been assigned a phase of development, with the Short Range CATS in phase I.  It is clear that the next phase (i.e., Ia) will be the development of the resourcing functions to support the Unit Short Range CATS.  As the remaining phases are executed, it is expected that duplicate functions will appear that might require a redistribution of the IDEF0 model processes, but the linkages will remain intact.
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FIGURE 3-1:  Combined Arms Training Strategy Primary Functions

3.2.2  Establish Unit Short Range CATS (Phase I):  The unit short-range CATS has been the focus of Phase I of the CATS development.  The purpose of this process is to produce an unrestricted definition of the actions required by a unit type to train to an acceptable level of proficiency and how those actions are interrelated.  This resulted in the development of the IDEF0 module  depicted in Figure 3-2: Establish Unit Short-Range CATS.  The term short range, in this context, is the CATS currently under development, and the results of the process is an approved New CATS.  
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Figure 3-2: Establish Unit Short-Range CATS
3.2.2.1  Select Mission Based on Operations:  This sub-process assumes the availability of the appropriate operations documentation (Such as OPLANS) and the proponent individual with the expertise to translate the mission requirements into a specific set of actions for a wide range of unit types.  The proponent will enter the CATS development process by selecting a unit type and echelon and defining one CATS mission for which a strategy will be developed.

3.2.2.1.1  Select Unit Type and Echelon:  The process of fully identifying a TOE unit in order that CATS may provide a descriptive progressive sequence of training events a commander can use to build and sustain unit performance to standard.

3.2.2.1.2  Define CATS Mission:  Identification of the wartime mission(s) associated with the TOE unit being analyzed.

3.2.2.2  Select Collective Tasks to be Trained:  The proponent reviews collective tasks, previously developed in ASAT, that are linked to the TOE for the unit type and echelon selected, and evaluates each task to the step level for its relevance to the specified CATS mission.  If action information or the crawl/walk/run strategy is available, the proponent will incorporate that information into the selection and definition activities.  This process results in the identification of several sets of tasks related to the CATS strategy. 

3.2.2.3  Select Critical Training Gates:  The proponent reviews the two sets of tasks previously identified, and based on the interaction of the tasks in those lists, determines which of the identified supporting tasks must have been previously performed to a set standard before execution of any training action can be considered.  This process includes the identification of other actions or actions that must be completed to successfully train the CATS Task group.  This forms the baseline from which the proponent makes modifications to the supporting task list, the critical gates, and the critical gate minimum proficiencies to reflect the selected action type and the position within the crawl/walk/run strategy.  If the action information or the crawl/walk/run strategy is available, the proponent will incorporate that information into the selection and definition activities.  The result is a set of well defined actions with one or more sets of associated critical gates and required task performance levels that combine to provide the CATS for that unit type and echelon and mission.


3.2.2.4  Specify Training Action  The specification of an action entails a number of  intricate steps that may, or may not, occur simultaneously.  The presentation of the functions assumes that these activities are uniquely separate.


3.2.2.4.1  Select the Exercise Type:  The proponent reviews the task lists and compares the CATS critical tasks to various action types and develops a hierarchy of actions and associates each appropriate task to every supporting action selected.  For example, a CATS task group that includes “Movement to Contact” might not be considered trainable within a command post exercise action.  This becomes the first modification to the Critical Task List and the associated supporting tasks.

3.2.2.4.2  Select the Training Environment and TADSS:  This is an area where selecting the environment may specify the TADSS or selecting the TADSS may specify the environment.  In some cases the TADSS is the environment (e.g., selection of a flight simulator defines a virtual training environment regardless of the representative exercise type selected).  This leads to multiple actions using the same exercise type but differentiated by the selection of the environment and TADSS (e.g., a CPX can be executed in the field as a live environment or in a BBS/CBS environment that would be constructive).


3.2.2.4.3  Determine the Action Frequency and Duration and Task Iterations:  The proponent establishes how often an action takes place annually, what is the interval between like actions, and what is the duration of the action.  


3.2.2.4.4  Identify Action Purpose.  The proponent fills in a text field explaining why the unit is performing this particular action and how it fits into the overall CATS.  This will require access to other CATS action purpose fields for the unit type to develop a cohesive set of proposed actions.


3.2.2.4.5  Identify Action Outcome.  The proponent fills in a text field specifying the expected results of the action as it pertains to unit type at that echelon as well as the overall CATS.


3.2.2.4.6  Compose Actions Execution Strategy.  The proponent reviews the available actions for the unit type at all echelons and develops echelon specific hierarchies of actions to be executed in support of the CATS.


3.2.2.5  Combine Actions into a crawl/walk/run strategy:  The proponent will review the CATS actions for a given unit type, echelon and mission and integrate them with information at other echelons within the type to determine an integrated plan of action for the parent unit and all of its subordinates and supporting and supported elements to exercise their CATS in concert over a two year period.  The plan will reflect the general stages of training proficiency that will allow units to enter the strategy at a level reflective of the unit’s proficiency.

3.2.3  Develop Resource Requirements (Phase Ia):  Resource requirements development is the process of identifying, quantifying, and justifying the training resources required to execute a specific CATS action and the overall strategy containing those actions.  Resource categories include OPTEMPO, munitions, TADSS, training land, facilities and training ranges.  Although each CATS specifies a combination of required and optional exercise types, the development will reflect the “proposed CATS” reflected in the one-year planning timeline.  Resource requirements will reflect the CATS for which they are developed and the overall resource requirements will vary with Combat readiness level for a specific unit type.  CATS is currently being developed for the Brigade and Battalion level unit types and the resource requirements will reflect those sized units.  The IDEF0 Module for Development of Resource Requirements is depicted in Figure 3-3.
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Figure 3-3:  Develop Resource Requirements (Phase IA)

3.2.3.1  Determine CATS Strategy OPTEMPO:  Estimates the per action exercise type and annual miles for vehicles and hours for aircraft, in the field army.  Miles and hours are based on modeled training actions contained in the unique unit training strategies of CATS.   The OPTEMPO includes transit as well as training execution.  CATS will produce an annual OPTEMPO recommendation, based on BLTM and other HQDA level guidance as well as review of existing CATS and feedback from field units.  The resulting CATS Strategy OPTEMPO will reflect the projected cost (in miles or hours) of training the unit to CATS standard over the period of a year.  Figure 3-4 depicts the IDEF0 Module for Determining the CATS Strategy OPTEMPO.
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Figure 3-4:  Determine CATS Strategy OPTEMPO

3.2.3.1.1  Develop CATS Strategy Exercise Type Data:  The purpose of this process is to specify the overall OPTEMPO resource requirements for each action exercise type, multiple flavors of a given exercise type, and for all of the actions contained within a long-range or future CATS.  The concept of flavored tasks is illustrated by the likelihood of a CATS strategy including both an internally and externally evaluated actions.  The resource requirements may vary because the duration and frequency may vary.  It becomes the responsibility of the proponent to properly specify the proper CATS exercise data.  The proponent has information from the field and what is contained in existing CATS strategies to assist in verifying the selected exercise type, proposed frequency, and proposed duration for the specific CATS.  

3.2.3.1.2
  Correlate BLTM Data:  The proponent correlates the data identified in 3.2.3.1.1 against BLTM data, as well as other sources, to produce the CATS exercise data.  CATS exercise data identifies the join of action exercise data elements (i.e.; type, frequency, duration, and equipment LINs) that can be compared to the specific CATS.  CATS exercise data in turn controls the development of the CATS strategy exercise type OPTEMPO.  

3.2.3.1.3
  Develop CATS Strategy Exercise Type OPTEMPO:  Using the BLTM as a reference, the proponent develops the OPTEMPO for a given exercise type and the total OPTEMPO resulting in the frequency of the selected action exercise type.  He performs this iterative function until he has established the total annual OPTEMPO required to fully execute the CATS for this action exercise type.  The resulting output is the overall annual OPTEMPO for a given exercise type.  Since the strategy is the some of all action exercise types, these individual OPTEMPO requirements are combined to produce the overall Cats Strategy OPTEMPO.

3.2.1.1.4
  Develop CATS Strategy OPTEMPO:  The proponent summarizes the OPTEMPO for all exercise types into an overall OPTEMPO for the CATS strategy.   The significance of this data is the representation of the required OPTEMPO necessary to train a unit type to standard for the various levels of combat readiness.

3.2.3.2  Determine Supply Class Requirement:  The proponent determines supply Class III, V, VIII and IX requirements for the CATS strategy.  The processes will support the development of all classes of supply, but the current emphasis is directed to supporting only the classes indicated above. Figure 3-5 depicts the IDEF0 Module for Determining Supply Class Requirement.
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Figure 3-5:  Determine Supply Class Requirement

3.2.3.2.1 Identify Supply Class Material Requirement: The proponent identifies specific material requirements for each of the supply classes other than Class V (munitions) for the CATS strategy.  The result is an overall projected training “dollar costs” in executing the CATS that supports the Supply Class Material Requirements.


3.2.3.2.1.1  Select  CATS Exercise: The proponent selects a CATS strategy Action exercise type to calculate the material item requirements as well as the projected cost of those items to determine the overall monetary resource requirements of the CATS strategy under development. 


3.2.3.2.1.2  Select Supply Class: The proponent selects a supply class (currently III, VIII, or IX) to resource.


3.2.3.2.1.3  Determine Supply Class Material Item Requirement: The proponent selects a material item to resource.  Using the CATS OPTEMPO previously determined along with the personnel specified in the TOE/TDA, the proponent determines the extent of the material item committed to the exercise.  For example, a Truck, identified as an ERC-A (B, C, and D are not currently planned for consideration), may have 30 miles OPTEMPO dedicated to this Action (calculated as 10 miles to/from, 10 miles per day for 2 days during OPTEMPO development).  The exercise calls for the use of 25 such trucks, which produces a total OPTEMPO for this material item of 750 miles.  This information can now be associated with the cost of associated material items such as Class III, fuel.  Utilizing the miles per gallon/cost per gallon, the proponent can produce an overall cost for this item.  


3.2.3.2.1.4  Calculate Supply Class Material Item Cost: The proponent will use the miles per gallon/cost per gallon, to produce an overall cost for this item within the selected exercise.  A Mechanism, such as the Training Requirements Model (TRM) could be used to assist in capturing the true overall cost of the specified material item.  This is an iterative process where the proponent selects each material item to be included in the calculation and performs the cost calculation.


3.2.3.2.1.5  Calculate Total Supply Class Material Cost: The proponent will use the total list of material item costs to calculate an overall cost of all material items associated with a given supply class.

3.2.3.2.1.6  Calculate Total CATS Exercise Supply Class Cost: The proponent combines the results of the costs for each supply class calculated and determines if all required supply classes have been completed.  When all required supply classes have been resourced for an exercise, the proponent selects another exercise and completes the process again until all exercises that make up the CATS strategy have been resourced.  The results include all material items identified to support the strategy and the total projected cost of executing the strategy.  This information does not include the Ammunition requirements dealt with below.

3.2.3.2.2 Identify Supply Class V (Munitions) Resource Requirement: The proponent determines supply Class V requirements for the CATS strategy.  This results in the identification of each ammunition type and the resource requirements by individual exercise type and overall annual CATS requirements.

3.2.3.2.2.1  Develop Organization Munitions Requirement:  The proponent will determine the annual organization training munitions quantities required by DODIC.

3.2.3.2.2.1.1  Identify Planned Training Exercise Requiring Munitions:  The proponent begins by determining the organization and subordinate organization planned training exercises which will require training ammunition to support the CATS strategy.

3.2.3.2.2.1.2  Identify Non-Weapons System Munitions Requirement:  The proponent determines the quantities of each DODIC required for each non-weapon system munitions required in each planned training exercise.  This recognizes the need to determine such things as flares, and flash/bang/smoke systems the unit requires to support the necessary training realism. 

3.2.3.2.2.1.3  Identify Weapon System Types and Quantities Required:  The proponent determines the weapon systems the TOE identifies as associated with the unit type, specified as participating in the action, for which training ammunition is required.

3.2.3.2.2.1.4  Identify Event DODIC Rounds:  The proponent determines the quantities of each DODIC required for each weapon system that is required to participate in each planned training exercise.

3.2.3.2.2.1.5 Aggregate Self and Subordinate Organization Rounds:  The proponent then sums the total quantity of each DODIC by UIC required for a complete year of the CATS strategy.  This data will be available both in aggregate form and for each subordinate.

3.2.3.2.2.2  Prepare Subordinate Organization Munitions Authorization:  The process of the brigade level training ammunition officer breaking down authorizations by subordinate unit and providing to subordinate unit.

3.2.3.2 Determine TADSS Requirements: The proponent will identify the TADSS required to support each of the action exercise types included in the CATS strategies.


3.2.3.3  Determine Training Facility Requirements: The proponent will determine the basic training area requirements necessary to support each of the CATS strategy action exercise types.

3.2.4  Establish Individual Short Range CATS (Phase II):  The proponent will establish the exact requirements for training soldiers in the institution to standard.


3.2.5  Establish Self-Development Short Range CATS (Phase II):  The proponent will build a strategy that describes how the individual can improve their personal performance.


3.2.6  Develop Long Range CATS (Phase III):  The proponent will build future CATS strategies which reflect changes in threat, technology, budget, force capabilities, and missions in the years to come.  Future CATS strategies also forecast changes in the mix and type of training resources needed to execute future training, ensuring that the Army has a sound acquisition plan for obtaining these training resources. 


3.3  Inputs and Outputs:  The CATS IDEF0 model, provided under separate cover, identifies the inputs and outputs of the proposed system.  Each connecting arrow provides the data flow information within the system and each arrow includes a definition to clarify the scope of the data in question.  Additional clarification of the flow of information will occur as the database is developed during database design, using the IDEF0 and its companion IDEF1X data model (also provided under separate cover).  Information such as format and media will be developed at that time.

3.4  Database/Data Bank Characteristics:  The proposed CATS database must be a relational database management system that supports designated CATS functions while providing sufficient flexibility to accommodate Long Range CATS expansion requirements.  The proposed data elements and their relationships are provided in the CATS IDEF1X model, delivered under separate cover.  Data elements are IAW DoD Directive 8320.1.  The physical design of the database is, in part, dependent on the selected database engine, which is currently a SYBASE SQL Anywhere, system.  Primary consideration must be given to compliance with the DoD Enterprise model and the associated DoD approved data elements.

3.5  Failure Contingencies:  

ASAT is not envisioned as a strategic Management Information System (MIS), therefore prolonged periods of interrupted service at any given location will not adversely impact the overall ASAT mission.  Any effort to minimize the time of interrupted service need only consider the classic failure contingency requirements and the administrators of each installation should have a:

· Plan to prevent interruption of service as the first line of defense.  These plans usually consider mechanical sources of interruption like system power conditioning and Auxiliary Power Units (APU) and/or Uninterrupted Power Supplies (UPS) to protect critical system components from inadvertent shutdown.

· Plan to minimize system degradation due to interruption, as a second line of defense.  These plans normally include capabilities outside the ASAT application itself such as failure sensing and data saving software, which would recognize an impending failure and secure the database before interruption can occur.  The plans might also include things to minimize hardware failures like active redundancy, Redundant Array of Inexpensive Disks (RAID), disk duplexing, and disk mirroring. 

· Plan to maintain a current backup as a third line of defense.  A standardized plan of periodic backups of the database would reduce the impact of database corruption or critical hardware failure to whatever the interval between the failure and the last backup.

· Plan to provide cost effective, efficient, and accurate restoration of system operation after an interruption by using such things as database backup.  This plan may include both internal and external database recovery applications.

SECTION 4.  DESIGN CONSIDERATIONS

4.1  Program Description:  The ASAT, with the included CATS functionality, will provide automated support for the Army wide life-cycle management of CATS strategies as well as establishing and maintaining training resource requirements in support to budget requests and fund allocations.  The master ASAT system and Proponent satellite databases will provide both local and remote access to interested users who will have access privileges based on the individual user responsibilities.  The system should be designed to insure that data elements are only entered once, with appropriate editing, and then shared throughout the local system.  The information will be periodically transferred to the master ASAT database as required until near-real-time connectivity or absorption is completed.  This basic business rule will ensure consistent data to support all ASAT functions.  The range of users will extend from Headquarters, Department of the Army  (HQDA) to the action officer level for all of the disciplines involved in the life cycle of CATS strategies and resource management. 


The development of the CATS is anticipated to be evolutional, taking advantage of existing local hardware and software and all of the existing communications links and networking systems supporting the proposed users.  To this baseline infrastructure, ASAT will initially provide local ASAT software to initiate the ASAT database and application to provide access and initial operational capabilities to CATS strategy developers.  The ASAT, with the incorporated CATS functionality, will evolve from this initial functionality to a fully functional relational database system that seamlessly integrates external databases and inputs with CATS development activities to provide an integrated management tool to all users.


The CATS is expected to provide a standardized, user-friendly, intuitive man-machine interface to facilitate maintenance of data currency.  The basic design would include a modular approach to the design of the internal functionality's to allow for quick modifications to meet evolving needs.  The development is expected to utilize existing development tools to reduce development time and increase cost effectiveness.  Use of current DoD and industry standards that provide guidance for the application of relational database management technologies will ensure continued viability of the system as new hardware, supporting software, and emerging technologies become available.

4.2  Program Functions:  The CATS Program functions relate directly to the IDEF0 model activities. Activities selected for automation will make up the function set of the CATS.  The IDEF0 model activities were designed based on the CATS functions assigned by regulatory authority in an extensive review of regulatory documentation.  These functions are included with the CATS Functional Analysis and CATS Functional Concept.
4.3  Flexibility: The ASAT, with the included CATS functionality, is envisioned as a highly flexible, scalable, interactive, multi-user system designed to support the development, dissemination, and lifecycle management of CATS strategies and associated resource requirements.  The development of the CATS is to be phased using an iterative development process that allows functionality enhancements to migrate to the application as funds and capabilities become available.  Areas such as resourcing, new TADSS requirements definition, and MIS interfaces are examples of candidate functions that may become the focus of the iterative development process.  The design must support an ease of adding, modifying, and deleting selective modules and internal processes without causing interruption of services to the users.  This will require system upgrade utilities that make transitions to subsequent ASAT versions transparent to the end users.  The application will take full advantage of the capabilities of supporting software to provide the maximum scope of functionality of CATS within system constraints.

4.4  Program Data:  The IDEF0 and IDEF1X models, provided under separate cover, along with section 3 of this document, provide the details of input and output data requirements. The CATS Arrow Glossary Listing provided with the IDEF0 model and the IDEF1X model provide the details of this data.

SECTION 5.  ENVIRONMENT

CATS, as part of ASAT, is expected to provide a fully automated system that allows TRADOC, the proponent schools, and other interested individuals and commands to define, track, and monitor resource requirements for all training in institutions, units, and for individuals.  Currently, TRADOC uses a disjointed group of client/server and stand-alone applications as well as paper based files to accomplish this mission.  The introduction and evolution of CATS will allow TRADOC to establish a consistent and comprehensive system of defining resource requirements that are task driven.  The system will migrate from a Local Area Network (LAN) client/server to an open architecture, Wide Area Network (WAN) system that draws the appropriate information from the originating sources and disseminates that information throughout the system.

CATS is expected to conform, as part of ASAT, to a rapid prototyping process of integration and phasing of existing and planned hardware, software, application, and manual processes.  The use of current hardware, networking, and communication capabilities of the clients will reduce the overall development risk and cost of providing a database that supports a distributed user population.  ASAT will evolve from a LAN support capability to a world-wide information system that will allow remote queries across existing or expanded communications networks.  ASAT will provide a flexible development and monitoring platform to allow planned and future training and resourcing requirements development to be collected, entered, and analyzed at the appropriate level and published.  The information gathered as part of the monitoring and tracking of the training and training resource expenditures will support informed decision-making at all levels of training and resourcing management.

The current hardware/software environment at TRADOC, proponent schools, and ATSC represents a wide variety of computers and operating systems.  ASAT must be developed in accordance with DoD, DA, and TRADOC Information Mission Area (IMA) open system standards for data and file exchange, rather than supported by a directed application development targeted for specific computer architectures.  The open system will be implemented to reflect current DoD, DA, and TRADOC regulatory standards and provide SQL -compatible relational database management functionality.  The implementation of the open system will provide portability of ASAT applications across the specific hardware and operating systems.  This approach also will allow integration of emerging computer systems with minimal software re -engineering.

5.1  Equipment Environment.  The following subparagraphs describe the environment needed to satisfy the ASAT requirements described in Section 3.  Existing and planned organizational assets will be used to the maximum extent possible.  Data collection and maintenance requirements will be established and promulgated.  In a number of cases, the genesis of specific data elements may best reside with individuals or commands outside TRADOC.  The concept development will, by necessity, have to designate and coordinate support for these outside requirements.  Existing assets (PCs and workstations) and new hardware and software will be integrated and networked as capabilities and available funding allow.  Local Area Networks (LANs) will provide TRADOC with the most efficient and cost -effective initial communication means available.  The ASAT database has been established at ATSC on a dedicated server and uses the capabilities of the existing communication linkages for its initial operational capability.  This approach will maximize existing hardware and software utilization, and will minimize the requirements for redundant data entry and duplicate databases from the beginning.  All information within ASAT should be communicated electronically, providing greater data integrity and less manual processing of individual data elements.

The development of a complete open system application in accordance with  DoD. DA, and TRADOC IMA standards  must be the basis for the development of ASAT.  The concept design effort must include an analysis of multi -user, relational, SQL -compatible, hardware independent, open system standard database management commercial applications, and of the applicability of those applications to the ASAT requirements.  The analysis will result in a recommended application development management software package and multi -user RDBMS application with connectivity and functionality at the different levels of the Open System Interconnection (OSI) seven -layer model.

The Government review and acceptance of the recommended ASAT application development plan will be based on the requirement to maximize the use of advanced commercial system design and software engineering technologies to achieve flexibility in responding to evolving functional requirements, to improve software quality, to maximize software reusability and portability, and to minimize software development and maintenance cost.  Using the results of the application analysis and this CATS FD will result in the successful selection of an application development software package and a RDBMS.

An analysis of all hardware and software requirements will comprise a comprehensive review of the following:

· Commercially available, multi-user relational, SQL compatible, hardware-independent, open systems standard database management commercial applications.  Equivalent essential applicable functionality standards for these applications include the following:



••
SQL, ANSI standard.



••
Portable Operating System Interface for Computer Environments (POSIX).



••
RDBMS specifications



••
ODBC Standards

· A complete listing of proposed users, their locations and commands, and they’re computing capabilities.

· Existing/planned RDBMS and DBMS capabilities.

· Communications links available as opposed to those required.

· Existing and proposed software and hardware.

· User support requirements:



••
Online help and tutorial support.



••
User‑friendly on-line support (multi-screens, scrolling, cutting and pasting, pull -down/pop -up menus, micro-help, and windows, etc.).



••
User support based on self-defined level of expertise (beginner, intermediate, advanced).



••
Evaluation of commercially available utility applications and their applicability to the ASAT development.



••
Access and utilization of COTS software including, but not limited to, word processing, graphics, database management, and project management for authorized users.



••
A menu-driven relational extract and query capability.



••
Near real-time automation support for all ASAT users.



••
Performance of routine administrative applications to support the lowest possible user level.



••
Accommodation of user requirements unique to a process, organizational difference, or user at any level.



••
Roll up of any level of information, by any functional process, subject, and data field, etc., at any authorized level, for use in management reporting and decision making.



••
Creation and production of timely reports, either routine or ad hoc, in a simple manner, with flexible formats, on an interactive basis.



••
Quick and easy adaptation to additions, deletions, and changes in policy, procedures, data items, codes, and their associated input/output formats and edit criteria.



••
ASAT application training designed to cause limited impact to users and technical support personnel.



••
Single source data entry whenever possible, with system wide availability to appropriate functions and individual users.

· External electronic interface requirements.  The application must be capable of electronically transferring data and files interactively.  These requirements must be defined.

· Required system interface for transmitting data to and receiving data from various host systems at distant sites (e.g., installations, proponent schools, TRADOC major subordinate commands, ATSC, HQ TRADOC, AMC, STRICOM, and HQDA).

· Connectivity and interoperability with existing hosts, data, and communication networks equipment (i.e., repeaters, bridges, routers, and gateways) and existing PC equipment, operating systems, and applications.

· Comprehensive data validation and error trapping procedures that will sustain the integrity of the database.

· Data recovery from the premature termination of data update procedures, resulting from hardware failures or software errors.  Such termination could potentially cause the presence of incomplete or invalid data.  The application should be immune from single points of failure.

5.1.1  Required Equipment Capabilities.

5.1.1.1 
Input Requirements.  The following subparagraphs describe the characteristics for data entry/retrieval necessary to support ASAT users.

5.1.1.1.1  Workstation Physical Characteristics.  The concept design decisions will determine the specific characteristics of a minimum workstation configuration.  This configuration must consider current DoD, DA, and TRADOC standards.  A workstation shall, as a minimum, consist of a Pentium or equivalent based system capable of running the selected operating system (e.g., OS2, Windows95).  The following additional minimum workstation characteristics are suggested:

· A minimum 15" display that accommodates 80 characters per line with 24 lines per display screen and is capable of displaying at least 16M simultaneous colors (native SVGA mode).

· A QWERT keyboard, with a minimum of twelve function keys, that supports separate numeric data entry keypad and direct cursor addressing.

· Multi-Media support.

· Two bi-directional parallel ports and two hi-speed Universal Asynchronous Receiver/Transmitter (UART) serial adapters.

· One high density 1.44M 3.5 -inch drive.

· One 24X CDROM

· One Class III Personal Computer Memory Card International Association (PCMCIA) Slot

· One Network Adapter Card

· 64MB of Random Access Memory (RAM)

· A video card with a minimum of 2M VRAM

· A Pointing Device.

· One 2G internal hard drive (server with 9G+ storage) Enhanced Integrated Development Environment (EIDE) or Small Computer System Interface II (SCSI II) or better storage system.

· A high-speed internal data bus (e.g., Peripheral Component Interface (PCI) Bus

5.1.1.1.2  Workstation Operational Characteristics.  The following operational characteristics are suggested for workstation equipment:

· The capability to be easily and quickly connected and disconnected from power and communication sources, enabling rapid replacement in the action of equipment failure.

· The compatibility (Basic Input and Output System (BIOS) and Peripheral Interface Unit  (PIU)) to accept commercially available LAN/WAN hardware/software.

5.1.1.2  Output Requirements
5.1.1.2.1
 Printer Physical Characteristics.  Organizational printer assets will be utilized to the maximum extent possible within ASAT.  Print spoolers and high capacity, text/graphic (Laser) printers should make up the minimum configuration for shared user support.

5.1.1.2.2
 Printer Operational Characteristic.  Remote printers must have the capability of being easily and quickly connected and disconnected from power and communication sources to enable rapid replacement in the action of printer failure.

5.1.1.3  System Performance and Maintenance Requirements.  The system shall be able to operate 24 hours a day, 7 days a week, with scheduled maintenance not exceeding more than 2 hours in any 24-hour period.  The system also shall provide responsiveness to conditions identified in the following  subparagraphs.

5.1.1.3.1
 System Availability.  System level availability is defined as the capability of ASAT to support all of its critical functions.  For example, the capability to update the database may be a critical function while the capability to print a report may not.  System level availability will be defined as part of the critical design development.  Once the critical functions are defined, availability is calculated as:




Availability  = Uptime/(Uptime + Downtime)

Downtime includes all instances when the users are denied access to a critical function of ASAT.  This includes scheduled maintenance that results in system level downtime and component or other failures that result in the loss of one or more system level functional capabilities.  The concept design will determine the appropriate level of system availability.  For ASAT, system availability between 95% and 99% is desired.

5.1.1.3.2  System Backup.  The ASAT software shall permit an application to be restarted with data as current as the last backup procedure.  The frequency of the backup execution should depend on the updating activity.  The system should be backed up every 24 hours, as a minimum.

5.1.2  ASAT Equipment Environment.  The configuration of the workstations and communications links to the ASAT may differ by command and location; however, each site must have a minimum configuration to support connectivity with ASAT.  The concept design must consider the minimum capabilities of the entire user population and make management decisions as to how those capabilities coincide with ASAT requirements.  Equipment should be located in an office environment with clean, stable power and conditioned air.  No requirement exists for a raised floor or a controlled environment.

5.2  Support Software Environment.  All local and remote requirements will conform to the current DoD, DA, and TRADOC IMA open standards, and all database interfaces shall be SQL compatible.  Support software requirements are presented below.

5.2.1  Software Development Tools.  Software development tools will save programmer time by generating application code for the tedious aspects of system development, such as defining the formats of reports, building data entry screens, and performing complex data edits.  Additional software tools will enable the system development staff to concentrate on the more complex issues of design and internal program logic.  The tools also will simplify system maintenance and provide more flexibility in building the software.

5.2.2  Operating System.  The operating system of the workstation shall be the latest version appropriate for existing or planned hardware.  In no case shall the operating system for ASAT hardware (DOS, WINDOWS, UNIX, PRIME, DEC, UNISYS, etc.) fall behind that version of the operating system available to the U.S. Army.

5.2.3  Database Management System.  The RDBMS shall comply with ANSI and IEEE SQL standards.  The RDBMS data configuration will provide the following system capabilities:

· Sharing of common data.

· Elimination of redundant data input.

· Reduction of the need for multiple data files, where applicable.

· Increase in data control.

· Increase in data integrity.

· Availability of the eight basic relational algebraic operations.

5.2.4  Process Requirements.

5.2.4.1  Function Selection Flexibility.  The system should provide the following user flexibility in selecting and sequencing the ASAT functions.

· Allow the user to interrupt a function before its completion, and to immediately initiate the same or different function.

· Allow authorized users flexibility in selecting functions following session initiation.

· Provide the capability to restrict users access (via user log on) from executing non-authorized or un-initialized functions.  For example, data will be collected and entered at the lowest echelon possible.  Queries from higher echelons will be able to extract or retrieve data for analysis.  The source data integrity shall be preserved by not allowing the source data to be altered or edited.

5.2.4.2  Editing Features.  The following editing features will support user entry and retrieval functions:

· Fundamental edits to declare a field alphanumeric, numeric, or alphabetic.

· Range/value check for entries exceeding acceptable limits.

· Validation of coded values against allowable codes where coded entries are specified.

· Cross-field checks for data consistency.

· The following data entry strategies to reduce user input errors:



••
Provide defaults based upon new or last-entered data (e.g., data, or requirement from previous inputs).



••
Check data for correct format, permitted values, and consistency with existing data.



••
Require a confirmation response for deletions, file updates, and other significant actions.



••
Provide extensive, context sensitive, on screen help to identify functions.  Drop down lists and radial buttons will support selection of code values.  This includes detailed error trapping and error feedback descriptions when appropriate.

5.3  Communication Requirements.  ASAT is expected to use existing LAN and WAN communication lines and hardware wherever possible.  As additional communication requirements are identified, an analysis of the total ASAT communication assets will be conducted to determine the most cost-effective and efficient means to upgrade and enhance communications capabilities.

5.4  Interfaces.  ASAT must interface with multiple systems for the transmission and receipt of data from various host systems at different sites.  The data sharing will be accommodated by utilization of existing support applications designed to provide a seamless interface.  The systems designated to share data with ASAT will be accessible through interfaces developed to allow for data sharing.  In order to accommodate data sharing with subsystems in development, software stubs will be placed within ASAT to allow for future functional interfaces.  ASAT shall be fully interoperable (data sharing and download/upload capabilities) with whatever applications that are designated in the system interface specification.  In addition, ASAT shall be designed with sufficient flexibility to allow for the necessary interfacing with other systems in the future.  Software stubs will be built within ASAT to allow interfacing with other applications and systems as necessary.

5.5  Summary of Impacts.  This paragraph describes the anticipated organizational, operational, and developmental impacts of ASAT on the organization.

5.5.1  Organizational Impacts.  Organizational impacts are as follows:

· The operations manager shall establish and maintain a user account list for ASAT.

· The ASAT operations manager shall be responsible for maintaining backup files of the ASAT data located on the system.  The ASAT data will consist of historical or obsolete data that has been removed from the prime database system.

· Training shall be conducted to enable the users to use the many capabilities available within ASAT.

· No reorganization of the TRADOC staff will be required.

· No additional personnel will be required.  ASAT functions can be carried out by existing staff. The operations manager will require system-specific training.  (This is in contradiction to an earlier statement that ASAT CATS may require additional personnel at the proponent.  Need to resolve the differences.)

5.5.2  Operational Impacts.  ASAT must automate and consolidate data entry and reporting functions previously performed by a combination of manual, semi-automated, and automated procedures.  The purpose of ASAT is to provide the user an automated means of managing the training and resourcing requirement workload.  Every consideration will be given in the design of the system to ensure the implementation of each management task is as useful, easy, and efficient to accomplish as possible.

ASAT must provide the functionality necessary for data exchange, without the need for unnecessary duplication of data entry.  This data concept emphasizes the end users as the ultimate target for the control of ASAT.  The upper echelons are provided access to the needed information, but may only alter the data appropriate to their individual access profile.

Positive impacts include:

· Consolidation of functions to a single on-line system.

· A consistent picture to all users.

· Increased productivity, accuracy, and mission accomplishment.


5.5.3  Development Impact.  Government personnel, necessary during development and testing of the ASAT, shall participate as follows:

· Interaction between the contractor and Government personnel during development must be frequent.  This frequent interaction will help ensure the resulting system conceptual design reflects both good system management and user requirements.

· Government personnel will be apprised of the development status of ASAT at regularly scheduled In Process Reviews (IPRs).

· Government personnel will monitor all component and system tests and operational demonstrations.

· The Government will provide users for ASAT training as appropriate.

5.6  Failure Contingencies.  During operation, ASAT could experience four different types of failure:

· Direct mechanical failure, such as a failed workstation monitor.

· Support system failure, such as Heating, Ventilation, and Air Conditioning (HVAC) failures.

· Software failure, such as a fatal error occurring during processing.

· Server failure, such as a disk head crash.

Paragraph 5.6.1 describes procedures for resuming normal ASAT operations and reducing the negative effects of these failures.

5.6.1  Restart.  Subparagraphs 5.6.1.1 through 5.6.1.4 describe the desired restart capabilities required to ensure effective and efficient recovery from the four types of failures listed in paragraph 5.6.

5.6.1.1  Direct Mechanical Failure.  Each ASAT user should have access to backup devices for replacement in the action of a failure.  This access will reduce the negative effects of workstation or other ASAT peripheral failures.  When a failure occurs, the backup/replacement device will support the rapid replacement of the malfunctioning equipment to allow application use to continue.  This suggests a remove and replace organizational level maintenance concept that is well in keeping with current IMS support.

5.6.1.2  Support System Failure.  When the equipment supporting the system fails, the user can expect to lose all connectivity with ASAT.  These failures are normally beyond the capabilities of the local Government personnel to correct.  The documentation supporting ASAT, particularly the Standing Operating Procedures (SOP), must describe in detail backup/restart procedures to minimize the negative effects of a support system failure.  The procedures will specify regular backups of data to minimize the amount of data lost due to the failure.  When the system is non-operational, ASAT users will need to implement manual or semi-automated processing procedures to capture and manipulate data received from hard-copy reports.

5.6.1.3  Software Failure.  The ASAT software will be designed to minimize the occurrence of fatal errors and other software failures.  However, if such errors do occur, the software design will make the best use of the ASAT hardware and software backup/recovery capabilities to reduce the amount of data and processing time lost.  Recovery procedures necessitated by the loss of a database shall be dependent upon the characteristics of the corrupted database.  In general, the most recent copy of the same files shall replace the database files.  Maintenance of backup files and restoration of corrupted databases shall be the responsibility of the system administrator or organizational level appropriate for the hardware/software maintenance.  Successful recovery shall be a function of the quality and age of the most recent backup performed by the administrator.  If a recent backup is available, the loss of data to the system will be minimal.  A list of update runs since the latest backup will provide the administrator with the ability to restore the database to the latest version of data possible.  Recovery will result in two distinct phases of action.  First, the system software and associated ASAT application would be returned to a fully operational condition.  Then, the current database would be tested for integrity and, if intact, would be re-initialized for operation.  If the database is corrupted, the system would load the latest version of the database from the backup media and notify all users of the possible data loss of transactions executed from the date of the backup data, to the re-initialization date.

5.6.1.4  Server Failure.  The possibility exists for the destruction or loss of data stored on the ASAT server hard disk or other critical component.  This loss may occur for a variety of reasons, including the improper transport of equipment or a defective hard disk.  Regular and complete data backups will reduce the negative effects of hard this failure.

5.7  Assumptions and Constraints.  It is too early in the development of ASAT, with its embedded CATS functionality, to provide specific constraints to the solution, however, the following broad assumptions and constraints are provided:

· ASAT will make maximum use of existing hardware to reduce cost and training requirements.

· Any new hardware or software to be made part of ASAT must be available for implementation.  Hardware prototyping is unacceptable.

· The Government will be responsible to ensure proper staffing and training is acquired to support the installed ASAT and it's supporting software and hardware.

· The Government will ensure adequate services (e.g., HVAC) and maintenance supplies exist to support ASAT.

· Daily ASAT routine computer support tasks will be performed by the ASAT users.

SECTION 6.  SECURITY

The ASAT, with its embedded CATS functionality, is not anticipated to be a classified system, however, based on the types of information designated as required, the system may include contract sensitive information (e.g., funding profiles).  These factors must be considered when the design decisions are made.  In addition, the accuracy and integrity of the data mandates the importance of access control.

6.1  Background Information.  The ASAT will not be authorized for classified information, and a statement to that effect shall be predominately displayed whenever a user enters the application.  Although the primary concern that should drive the security precautions are to prevent unintentional or inadvertent corruption of the integrity of the database, the possibility of intentional intrusion and damage must always be considered.  Users profiles and database content must both be reviewed periodically to ensure system integrity is maintained.  As a minimum the ASAT will:

· Adhere to current  DoD and Army doctrinal guidance on information systems security to ensure full compliance with all regulations regarding computer security, communication security, electronic security, and control of compromising factors.

· Provide user access based on individual user identification.

· Provide for consideration of system security and the handling of sensitive data during development.

The development of ASAT, with its embedded CATS functionality, must ensure all system components requiring security and privacy measures are properly supported.  These components include, but may not be limited to, ancillary computer programs and ASAT inputs, outputs, and databases.  The design of these support measures must comply with all mandatory security and privacy requirements without unduly affecting system efficiency.

The designated ADP System Security Officer (ADPSSO) is the Directorate of Information Management (DOIM), Fort Monroe, Virginia.  All potential situations or practices that might jeopardize system security or constitute Information System Security Regulation (AR380-19) violations must be immediately reported to the following office:

Commander, U.S. Army Transportation Center ATTN: ATZF‑IMD (ADPSSO Bldg 667) Fort Eustis, VA  23604‑5040

The Training Support Management Division (TSMD) of the U.S. Army Training Support Center, Fort Eustis, Virginia, operates as the system manager, and is, therefore, designated overall Terminal Area Security Officer (TASCO).  Responsibilities related to management of both hardware and automation security in accordance with AR 380-19 include the following:

· Ensure TASCO is appointed for the remote workstations and interface device(s) interacting with ASAT host computer.

· Disseminate instructions specifying security requirements and operating procedures to be implemented at each workstation area.

· Ensure that each workstation user's identity, need‑to‑know, level of clearance, and  access authorization is established commensurate with the data to be accessed through the workstation.

· Manage the control and dissemination of user or file identification and passwords.

· Promulgate controls to prevent entry of unauthorized transactions or data (such as classified data over unsecured data transmission lines) through the remote workstation.

· Ensure compliance with automation security procedures.

· Assist the host system in providing security.

· As soon as they are identified, report any practices dangerous to system security and all known violations to the host.

6.2  Control Points, Vulnerabilities, and Safeguards.  The ASAT will be physically secured when not in use by an authorized user.  The security capabilities of the ASAT software will be based on the security applications of the selected hardware, operating system, and the selected RDBMS.

How system software security is maintained must be determined as part of the design process.  It is anticipated ASAT security will be controlled by the various system administrators within the guidelines defined in the system specification.

6.2.1  Control Points.  A system control point is an interface where there is movement of data.  As a multi-user system supporting workstations over multiple networks, the system control points are as follows:

· Distributed.  Local client/server connectivity.

· Multi-network.  Server/remote client gateways.

· Multi-user.  Control point between different user LANs.

The external access will be through the existing LAN and existing or proposed communications and hardware, which are distributed control points.  Workstation access concerns multi -network control points, and refers to the use of workstations and personal computers to enter or retrieve data from the CATS database[Will this be a separate database from the ASAT database?  If not should read "ASAT" database].  Workstation input security will be assured by limiting user access to the software.  Table 6 -1 illustrates the possible sequence of actions when a database is accessed, and locks that could be applied at each stage.  The basic security to the database will be the authorization access control.  Other determinations of access will be certified as CATS is developed.  Each authorized user will be assigned an unique identification code.  Entry of this code and its subsequent verification by the software will be required.  The system software will have the functional capability to maintain a table of authorized users and their passwords.




Sequence of Operation
Sequence Lock

Access Workstation
Physical Restriction

Turn on CPU
Locked Keyboard

LOGIN to Network
Password

LOGIN to Application
Password

Modify Data
User Profile




Table 6-1 Sequence of Actions for DATABASE Access
Computer access concerns the physical access to the computer, its peripherals, and the media used for off-line storage.  Depending on the level of security required and the capabilities of the ASAT hardware and operating system, the system should have the capability to restrict the functions a user might perform.

The online storage control point pertains to the update and retrieval of information in the system database.  The primary concern is accidental hardware and software failures that could invalidate some or all of the database.
6.2.2  Vulnerabilities.  As with any MIS, the accuracy and privacy of the ASAT, with its embedded CATS functionality, data will be subject to compromise in the following ways:

· Unauthorized external system access to ASAT functions and data.

· Unauthorized access to database update and retrieval functions.

· Invalid database updates by authorized users.

· Physical access to the server, its primary peripherals, and associated storage media by authorized personnel, thus allowing the software safeguards to be bypassed and the database to be physically damaged.

· Accidental hardware, software, and environmental failures that physically or logically destroy data.

6.2.3  Safeguards.  The security and privacy of the ASAT databases or other data internal to the system must be controlled by the various levels of the system software.  Inherent in the verification of these two elements is a control function that allows users to access only authorized tasks and data.  Only those data elements specified for retrieval or update in the detailed functional requirements will be available for retrieval or update.  For input data, ASAT will use format, content, and consistency checks to ensure data integrity.

Unauthorized access to ASAT, with its embedded CATS functionality, will be controlled by a system of passwords and multi -level authorizations.  A password will be used to confirm a user's identity and provide initial access, to ASAT.  The user's identity will define the menu structure to which the user has access and only functions within this structure may be executed.  Within certain functions, the user's identity will be used to determine the data records and elements to which the user has access.  The controls will include user logon and access security routines that restrict the use of ASAT software modules by unauthorized users.  Security and privacy of data external to ASAT will include:

· Display Control:  ASAT will selectively restrict the display of information through the user code and associated authorized task tables.  It will also provide the system administrator with the capability to restrict the time a given screen remains in view and, for specified functions, the system would automatically clear the screen after the designated time has elapsed.

· Sensitivity Control:  If output information contains sensitive data, it will be accompanied by the appropriate admonishments and warnings.  For hardcopy reports, the required leading and trailing pages reflecting document security level and required handling will be provided.  Reports printed on a printer will be subject to the same access security criteria as data displayed on a monitor.

· Security procedures for controlling the distribution of printed reports will be governed by existing policies and procedures.

· System archive and back -up data will be subject to existing storage and security regulations.

6.3  System Monitoring and Auditing.  Database security will be provided by periodic database back-ups with automatic and manual journalizing of input data.  The back-ups and intermediate data entry journals provide for recreating a database that has been partially or completely destroyed.

6.3.1  Journalizing.  Safeguards shall be in place to ensure each user having access to CATS will be held accountable for actions that user performs on the system.  Specific operations will require the time the operation was performed and the user performing it to be retained.  System requirements requiring this safeguard will be specified in each process.  A journal of all update transactions shall be maintained by recording access authorization.

6.3.2  Audit Trail.  A system audit of all transactions also shall be maintained.  The system audit trail will maintain a record of all updates.  Time of update, user identification, and data updated will be recorded.  With the establishment of recovery procedures and properly maintained audit trails of the database operation, a full recovery capability will be provided.  The maintenance of audit trails also will allow protection of the database integrity.

SECTION 7.  PROGRAM DEVELOPMENT PLAN

The automated applications for the ASAT requirements is expected to be developed using a rapid prototyping scheme that will take full advantage of the detailed process of structured analysis and design that has led to the IDEF models of the system.  Standards and programming disciplines will be implemented to ensure a quick and efficient transition from design to code.  Quality control, continual testing, and configuration management will be an integral part of the implementation process to ensure that the ASAT, with its embedded CATS functionality, is of high quality and meets all system functional requirements.  A fully developed configuration management plan IAW MIL-STD-498 will be in place and adhered to.  The key factor that will ensure the success of ASAT is Government’s continuous management and interactive support of the proposed system, from system inception through implementation and operation.  Figure 7-1 presents a life cycle overview of the overall ASAT development.  The CATS Program Development Plan describes the overall management approach to the CATS functionality development.  As the Government’s design management decisions add definition to this concept, the system development plan will be expanded to include the development schedule and the proposed contractor activities (SOW) with the specified deliverable products planned for each stage of development.  

[image: image6.wmf]5.2

DETERMINE SUPPLY CLASS

REQUIREMENT

5.2.1

IDENTIFY SUPPLY CLASS

MATERIAL

REQUIREMENT

SELECT CATS EXERCISE

SELECT SUPPLY CLASS

DETERMINE SUPPLY CLASS

MATERIAL ITEM REQUIREMENT

CALCULATE SUPPLY CLASS

MATERIAL ITEM COST

CALCULATE TOTAL SUPPLY CLASS

MATERIAL COST

CALCULATE TOTAL CATS EXERCISE

SUPPLY CLASS COST

5.2.2

IDENTIFY SUPPLY CLASS V (MUNITIONS)

RESOURCE REQUIREMENT

DEVELOP ORGANIZATION MUNITIONS REQUIREMENT

PREPARE SUBORDINATE ORGANIZATION MUNITIONS

AUTHORIZATION


Figure 7-1 Life cycle Overview of The ASAT Development

The following development stages are described in general terms.  The ASAT system development will be executed in accordance with life cycle management milestones described in AR 25 -3, Army Life-Cycle Management of Information Systems.  Each milestone will be approved in accordance with the AR 25 -3 and DA and TRADOC IMA policy.

7.1  Definition Stage.  During the definition stage, structured analyses for each area of the CATS requirements will be conducted.  The analysis will define major functions, determine the nature of inputs and outputs for each function, determine the weaknesses of the current processes, and clearly state the mission of CATS using IDEF modeling techniques.  The analyses will define the baseline for the future system and outline the basic requirements of users and managers.

7.2  Design of CATS.  The design of ASAT is constrained by the hardware configuration within which the system will operate, as described in Section 5 and the broader restraints of ASAT within which the CATS functionality will reside.  The use of COTS software whenever possible within the design and execution of CATS functionality will help keep the cost of the development of the CATS modules to a minimum.  During this preliminary design, the software environment has been defined in this Functional Description.  As the design progresses, software engineers will remain constantly involved in the preliminary design to ensure any proposed hardware configuration will support the overall ASAT requirements.

The proposed software design will be carefully evaluated based on system requirements, development schedule, and both cost and risk factors.

The ASAT databases will be fully designed during the design phase.  The logical content of the user interfaces, such as screens and printed reports, also will be fully defined in this stage of development.  Data flows will be used to design the input and output displays and reports.  Human engineering will play a major role in this activity.

The IDEF modeling approach to structured analysis and design techniques in the definition and implementation of data requirements will be used throughout this stage of the CATS development.  This approach provides a systematic structured process.  Activity models are expressed using IDEF0 techniques, which enables a clear, concise, and complete generation of both requirements and design.  Data relationships are defined in the IDEF1X logical and physical models.

Test activities will be planned during the design phase of the life cycle, as a continuation of the analysis and test planning that was begun during requirements definition.  Functional capabilities and components will be verified as testable, and an analysis will be made to ensure the CATS capabilities fully meet all requirements.

Changes to the system to support future enhancements and new requirements are to be expected.  The design of CATS is intended to allow incorporation of additional functionality with minimal impact on overall system development.  By using IDEF modeling techniques properly, that intention can be accomplished.  This approach will reduce the risk of developing a rigid system that can be adjusted at only great expense.

The detailed design of CATS begins upon completion of preliminary design efforts.  The objective of detailed design is to complete the specification of the system.  During this stage, the procedural logic of each software component will be completed.  The specification of the system is refined through iterations of the detailed design activities until the entire software specification is complete.

Data specification and analysis of data types will continue through this phase.

7.3  Development and Integration Stage.  Procedural checks will be established within the development plans for CATS to ensure the program specification is followed during the computer program development.  Walkthroughs, code inspections, development and programming notebooks or unit development files, standards adherence, and unit or component testing will all be enforced.  Testing at this level will be oriented toward debugging, uncovering compilation errors, tracing paths in the programs, checking errors handling code, and exercising all interfaces.

As part of the development effort, code will be produced, tested, and documented during this stage.  Some of these activities will occur in sequence, and some will be concurrent.  Most of the development activities will be interactive and the results of one activity may lead to further iterations of others.

Software development will involve translating the program design into code, implementing the databases, and compiling and debugging the code.  Each component will be tested at the unit level.  COTS software will be integrated with the customized software and tested.

In addition, system integration and test procedures will be refined to describe the resources and implementation steps necessary to conduct software system integration testing.  The procedures will identify both the hardware configuration and the software resources needed, the evaluation criteria to be verified by the tests, and the step -by -step procedures to execute tests.

7.4  Test and Evaluation Stage.  This stage of the system life cycle will be key to the successful development of CATS.  Testing will be performed to verify that a high -quality, functionally -sound product is delivered.  Figure 7 -2 relates each software test to its associated specifications.  In the figure, systems analysis and testability analysis progress downward on the left side to produce each successive specification level.  Testing proceeds upward, on the right side of the figure, through each successive level of integration.  Test requirements at any given level will be defined by the corresponding level of specifications, as designated by the dotted horizontal arrows in the figure.

Computer program testing will be performed to verify that the functional and performance requirements allocated to a computer program in the Program Specifications are satisfied.  Computer program testing also will ensure that the components within a computer program perform their allocated design functions properly.
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Figure 7-2  Software Development and Testing Process

7.4.1  Tests and Associated Specifications.  In addition to testing functionality, computer program testing will also ensure the integrated software components meet all performance, operational, and quality assurance requirements of the computer program.  The software units that have successfully completed informal unit testing will be integrated into the operational environment.  When the informal integration process has demonstrated a computer program's software units can correctly interact with each other and with the environment, preliminary testing of the computer program procedures will begin.  After discrepancies between the software and test procedures have been eliminated, computer program tests will be performed on critical elements.

The testing and evaluation methodologies will include planning and executing informal functional tests, and analyzing subsystem requirements, as represented by the System Specification, to determine testability.  These methodologies also will include tracking the verification of critical requirements and identifying associated test documentation.

Since each subsystem represents a set of computer programs, each of which corresponds to a functional requirement or set of requirements, the informal functional test related to the respective functional requirements can be pre-tested upon completion of each subsystem.  At the completion of subsystem integration, functional tests will have been verified, thereby resolving most problems that existed in the test procedures.

7.5  Quality Control.  A Quality Assurance (QA) program will be established to ensure all contractual requirements are met, all deliverables are made, and that a quality product results from the CATS development effort.

The CATS QA staff will be responsible for establishing a software quality assurance program at the initiation of the development project.  The CATS QA program will include internal design and code reviews, product evaluation and inspection, and monitoring of configuration management.  These steps will ensure the system design and implementation does not deviate from the approved functional design, and that all applicable standards will be met.

7.5.1  Design Reviews.  Internal CATS design reviews will be conducted on a periodic basis to assess the degree of completion of technical efforts related to specific milestones before continuing development toward future milestones.  The system design will undergo a joint design review by the software development staff and the quality assurance staff.  At In -Progress Reviews, the Government will be presented the results of these internal design reviews.  Coding will begin only after the approval of the design by the Government.

7.5.2  Code Reviews.  Code for each module will be subjected to a walkthrough.  A member of the QA staff and the responsible programmer analyst will participate in this internal review.  During the walkthrough, the program unit will be examined to verify it meets all functional requirements and complies with all applicable standards.  In particular, unit interfaces will be closely scrutinized.

7.5.3  Product Evaluation and Inspection.  The quality assurance staff will evaluate all development products to ensure compliance with applicable standards and contract requirements.  The QA staff will also perform periodic inspections of processes to ensure compliance with established plans and procedures.

7.5.4  Configuration Management.  Configuration management will consist of identifying and tracking elements of the software development process.  These elements are products of the various phases of the system life cycle, and include project documentation, application software, and hardware.  Specific configuration management functions will be instituted in three areas:

· Configuration Identification (CI).  Initial baseline functional and data models have been developed and documented using Logic Works BPwin and ERwin, respectively.  These models provide for a systematic determination of all technical documentation needed to describe the functional and data characteristics of the CATS database.  The physical characteristics and access rules governing the proposed CATS database will be further developed, beyond the basic information developed with the current IDEF1X model as the final design decisions are made and the system’s database engine is selected.  Configuration Identification includes:

· Identification of a baseline and the specific types of data which makes up the baseline.

· Systematic numbering and identification of each Configuration Item and associated documentation.

· Configuration identification reporting.

· Configuration Status Accounting. All approved changes to the approved baseline will be recorded and documented, maintaining a continuous record of CATS configuration status.  Recording of approved changes will be performed using BPwin and ERwin IDEF0 and IDEF1X models, respectively.  This will provide a traceable set of data that fully documents the evolution of CATS during its development.

· Configuration Control.  The processes and framework required to identify and regulate all proposed changes to the CATS baseline configuration will be developed.  Proper configuration control ensures that only the officially approved software and data are released for further development and review.

SECTION 8.  COST FACTORS

The reorganization of the MIS support for TRADOC is intended to be designed to improve the productivity of the individual TRADOC personnel as well as maintaining the quality of support in the face of a decreasing resource base.  The tangible and non -tangible cost benefits of CATS Functionality within ASAT will be to improve the efficiency and effectiveness of TRADOC’s management of Individual, Unit and Institutional training under the restraints of reduced manpower and resources.  Because of the many outstanding issues in the design of CATS exist, the following paragraphs present only a general discussion of identified tangible cost factors.

8.1  General.  CATS is a collection of functions contained within ASAT which will provide the users a capability to define the appropriate training requirements and their associated costs.  The CATS objective configuration will consist of the optimum automation support capability needed to support the specified TRADOC functional mission areas.

8.2  Identified Cost -Factors.  The identified cost factors addressed in the following paragraphs include:

· Interfacing needs and impacts

· Security considerations

· Communication requirements

· System hardware needs

· Organizational and operational impacts

The evaluation of the preceding cost factors during the development of CATS may lead to software redesign and modifications to CATS and produce an additional cost.

8.2.1  Interfaces.  A critical factor in the emergence of ASAT with its included CATS functionality is the immediate and long-range effect of the connectivity with existing and future training and training support systems.  The detail design and development of ASAT must consider the impact of these interface requirements.  Interface requirements drive the need for an ASAT design that provides sufficient flexibility and the functionality required to facilitate the exchange of information between a number of legacy and emerging training and training support systems.  As interface requirements change, or as added interfaces become necessary, ASAT must be sufficiently flexible to allow for the adaptation to the modified or added requirement, without major redesign.  The interface requirements may also change because of organizational needs or changes, un-forecast changes in required functionality, and changes in operational considerations.

As new training and training support systems emerge that require interface to receive or provide data to CATS, a re-analysis of the CATS capabilities will be necessary to ensure the interfacing needs of the emerging systems can be met by the current functionality provided by CATS.  Identified emerging systems that should interface with ASAT will be further analyzed for their impact on CATS during detail design.  All required capabilities for interfacing with the identified subsystems will be initially built into ASAT.  Since all systems that may require interface with ASAT are not yet developed, many tangible cost factors, likely to effect CATS throughout its history, will require quantification.  These factors are likely to make software modification to CATS a foreseen cost consideration for the future.  Software and systems modification is discussed as a separate costing factor in paragraph 8.2.2.  At this point in the development of CATS, ensuring all functionality required by emerging systems will be provided for in the initial CATS design is impossible.  Once the detail design of emerging systems is known, any additional costs for the CATS development can be determined.

8.2.2  Software and System Modification.  Even with strict adherence to the required standards and guidelines in the development and fielding of ASAT with CATS functionality, possible system software modification is a likely consideration.  As new interface needs become a reality, the CATS capabilities will require review to ensure the interface needs of the emerging subsystems can be met by the current functionality provided by CATS.  All added or modified capabilities to CATS will incur the cost of all or some of the phases of software development.  These phases include software -analysis and redesign, software modification, testing, software and user documentation updates, and limited operational and user training.

If analysis determines a need for software modification, the CATS IDEF0 model would have to be reviewed, and new processes added, or existing processes redesigned, for the development of new capabilities.  These process changes or additions would require redesign of current software to support the expanded functionality or capabilities.

Any redesign effort would also require the review and modification of the logical and physical IDEF1X models.  This would precede the integration and thorough testing of new capabilities.  All existing documentation would also require modification to reflect added functionality of the software.

One of the major design parameters for the CATS modules within ASAT is user friendliness. Therefore, the users of CATS will require little, if any, formal training.  CATS is intended to be sufficiently user -friendly so training for any changes to the subsystem can be provided with on -the -job training.   Online tutorials, a help feature, and a user's manual will be available to support the on -the -job training effort.  These provisions for user -friendly, on -the -job training will require less training time for the user, the cost of software modifications required to provide these features will require quantification.

8.2.3  Security.  The security needs within CATS must be extended to the overall ASAT application.  This security system could well be affected by future requirements unforeseen in the Short Range CATS design.  The current security needs are related to:

· The maintenance of valid data.

· Controlled access of CATS training strategy and resourcing development data by authorized users

· Control of update capabilities within CATS.

As other subsystems requiring interface to CATS are fielded, new security requirements could become a tangible cost factor.

If added security measures become necessary, more involved security procedures will have to be added to ASAT to protect the CATS functionality.  For example, resourcing data may require specialized security to limit access to Government personnel only.  Such procedures could involve encryption, a method of converting stored or transmitted data to a coded format.  Encryption would prevent sensitive data from being read by unauthorized users.  Authorized access of this data will require decoding by the system to convert data to its original format.  This capability is a common feature of most database systems, and would not be a major system update.  The addition of such security measures would not affect the cost of retrieval or storage of normal training strategy and resourcing development data within CATS, but would generate costs for the accessing of sensitive data.

8.2.4  Client/Server System.  ASAT, with its included CATS functionality, will be fielded as a client/server system to various commands.  These commands will develop  CATS strategies and resourcing information that will be re-integrated into the Master ASAT database at ATSC.  Commands like HQ TRADOC, HQDA and other external users will use the TEXMIS linkage to the ASAT database through existing communication links to draw required information.  Requirements that differ from this concept will have significant cost implications in the final CATS design.

8.2.5  Proposed Environment.  The proposed design of ASAT includes basic hardware and software requirements to accommodate the full functionality being designed within ASAT.  The functionality of ASAT has been designed to provide stand -alone processing.  In order to accommodate the limited operational capacity at some of the required sites, the functional modules will be designed to function independently, allowing proponent schools to utilize the CATS functionality with less hardware capabilities than proposed for the fully operational system.

8.2.6  Organizational Needs.  The preliminary design of CATS, as described in this FD, is based on the organizational needs of TRADOC and its senior organizations,.  The cost implications of these needs will be quantified in the CATS detail design.  Potential changes to current organizational needs, which could generate additional costs if the redesign of CATS is required, cannot be quantified at this stage of system development.

8.2.7  Operational Changes.  System operational changes, which may originate from changes in organizational needs within TRADOC, will generate additional costs that cannot be quantified at this stage of system development.

8.3  Conclusion.  The CATS will provide an automated information system that provides timely and accurate information for management of the training development workload.  The adherence to the  DoD Enterprise model, the proscribed use of  DoD Data dictionary data elements, and adherence to TRADOC (ATIMP) standards for data exchange will ensure CATS meets the current needs and has the flexibility and ability to grow both in functionality and in size to meet future needs.  This adherence to standards will help facilitate adaptation to change with the least amount of difficulty, and allow for the growth and integration of all training systems in a cost effective and efficient manner.
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