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PART I

SYSTEM INTRODUCTION
1.1.  Mission Description.


a.  The active and reserve components of the United States Army need the capability to train the total combined arms force on a simulated, fully interactive, real time battlefield.  A system is required to train and sustain individual and collective (crew through battalion task force) tasks and skills in command and control, communications, maneuver, and to integrate the functions of combat support and combat service support units.  This requires the capability to simulate, in real time, the conduct of combat operations in a realistic environment with an appropriate and challenging opposing force that will require realistic individual, crew, and staff actions, placing the stresses of combat on all participants.  The system will allow individuals, crews, and units to operate in a simulated combat environment reducing the impact of restrictions on weapons effects, safety, terrain limitations, time, and will assist in overcoming the effects of crew turbulence and scarce resources. The requirements for the system are specified in the Training Device Requirements Document (TDR) revised 11 July 2000.

b.  The Close Combat Tactical Trainer (CCTT) will be used by active duty and reserve units for the conduct of training in command and control, tactical training, Army Training Evaluation Program (ARTEP) Mission Training, and combined arms exercises.  The CCTT will be used for selected training events for unit training and institutional instruction of selected collective tasks.  The goal of CCTT training is to practice and achieve a level of proficiency for parts of some of these collective tasks and subtasks prior to field training. System utilization rates are as specified in the Operational Mode Summary/Mission Profile (OMS/MP) (See appendix 4 of the Training Device Requirement (TDR)). 













1.2.  System Description.  CCTT is a system of computer driven combat vehicle simulators representing the vehicles found in close combat units.  Initially, these vehicles included: the M1A1 and M1A2 Abrams Tank, M2A2 Bradley Fighting Vehicle, M3A2 Cavalry Fighting Vehicle, Fire Support Team Vehicle (FIST-V), High Mobility Multipurpose Wheeled Vehicle (HMMWV) and emulator interfaces that control other semi-automated vehicles and elements which work interactively.  These simulators and emulators are connected via a local area network using Distributed Interactive Simulation (DIS).  The system's image generators and displays create a simulated battlefield and, when viewed by crewmen using the system, create the illusion of moving and fighting over real terrain while operating the simulated vehicle and its weapon systems.  Two versions of the CCTT system were developed; a fixed version for the Active force and a mobile version for the Reserve Component.   In addition to these two versions of CCTT, an additional Quickstart configuration consisting of four M1A1 CPH (Commanders Popped Hatch) modules, four M2A2/M2A3 CPH modules, and one MCC station was developed. Sites with a Quickstart configuration will be replaced as a result of full fielding.  The system has been, and continues to be modified as new technologies are incorporated into the vehicles that it simulates.  Examples of changes that have been incorporated are the M1 SEP, the M2 ODS,  and FBCB2.  Additional changes programmed are the M2A3, the BFIST and ATCCS. These will be tested as they are added to the system; the detailed testing philosophy is included in section 3 of this document.

1.2.1  Key Features.     The key features of the CCTT that permit the users to accomplish the training mission are listed below:


a.
Interactive networking of vehicle simulators and command, control, communications and support work stations.


b.
BITE and self-test diagnostics including the capability to assure all-redundant items and all single failure points are operational at the start of each training cycle.


c.
Vehicle simulators that replicate physical and functional characteristics (necessary for the performance of collective tasks) of the operational vehicles and weapons being simulated.


d.
Vehicle simulators that provide the capability to operate at any level of Mission Oriented Protective Posture (MOPP).


e.
A system that replicates the Single Channel Ground/Air Radio System's (SINCGARS) communications capabilities and effects (jamming, interference, distance, etc.) normally encountered during communications.


f.
Simulated compass capability.


g.
Simulated terrain databases, battlefield environment, and natural environmental factors (weather and climate).


h.
Dismounted Infantry and Scout personnel capabilities.    


i.
Command and Control, Combat Support, and Combat Service Support capabilities.


j.
Operations Monitor and AAR capabilities.  


k.
SAF to replicate both enemy and friendly forces in battalion size units or a distribution of subordinate elements (tanks, personnel carriers, command and control vehicles, reconnaissance vehicles, forward area air defense weapons, and dismounted infantry and their weapons).


l.
Mobile platoon versions with self‑contained capabilities.


m.
Simultaneous training capability (small units, company and platoon, etc).

1.2.2  Interfaces.

a.  The CCTT is designed to utilize a LAN in normal operation mode. 

b.   Interoperability with other simulation systems will be required as product improvements, i.e., Interoperability with the Family of Simulations (FAMSIM) or embedded/appended training subsystems of future vehicles and weapons systems.  Future DIS/HLA compliant simulations and other technologies using automated databases will be capable of interoperating with CCTT.

1.2.3  Computer Resources Description

1.4.3  Computer Resources Description" \l 3
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a.  The computer system hardware consists of one or more commercial‑off‑the‑shelf (COTS) processors and COTS peripherals, controllers, and cables.  COTS interfaces are used to the greatest extent possible for the simulation modules resources’ system.  Peripherals include disk systems, tape units, and a system printer/plotter.  COTS hardware consists of a dual high performance processor configured in parallel.  The computer equipment supports a minimum of ten SAF workstations.

b.  The Trainer System Software (TSS) consists of developmental and non-developmental Software (NDS).  The software was developed in accordance with DOD‑STD‑2167A, and designed and programmed in accordance with MIL‑STD‑1815A Ada.  The TSS consists of application programs, operating system, and diagnostic software (computer diagnostic programs and daily readiness check program).  Commercial documentation for all COTS software is available.  NDS (reusable) includes fully documented 2167A software.  The TSS is provided in the following Computer Software Configuration Items (CSCIs): COTS Software CSCIs, Trainer Operational CSCIs (developmental), and Trainer Support CSCIs.

c.  The SAF system software consists of developmental software.  It simulates the tactical behaviors of BLUFOR and OPFOR units at all echelon levels from the individual platforms to battalion.  The Combat Instruction Sets (CIS) included in CCTT SAF are available on the CATT Task Database.  The SAF software must provide the following views: Battlefield and Commander.  The Battlefield view is used to select and initialize all units under SAF control.  It provides password protection, create SAF units, and alter the amount of logistical elements and ability to delete or move previously assigned units.  The Commander view is used to allow the operator to control the platforms placed under the workstation control in the Battlefield view.  The SAF Simulation Software (SSS) must model the movement dynamics of all the platforms under SAF control.  It also simulates the effects of direct and indirect fire on the units under SAF control.  SAF supports the emplacement and breaching of mine fields, which have the capability of damaging vehicles. SAF supports countermine measurements in addition to minefield marking for friendly forces awareness.  The same software development requirements that apply to the CCTT TSS apply to SAF.

d.  The terrain database resources that are provided are treated like an operating system, and are vendor supplied.  Because of variations in terrain database development systems, a generic requirement listed in Appendix A of the CCTT system specification is provided.  The terrain databases consists of several training environments representing Central USA (called the P1 database) and NTC (called P2 database). Each database is designed to support the scene content management and image density performance requirements.  Because of the role of features on the earth’s surface in providing cover and concealment and in limiting the range of vision, the database provides equivalent characteristics to the areas being simulated The tactically significant characteristics of the environment are accurately portrayed.  The terrain database provides the features required supporting evasive maneuvering, including dodge and hide movements to avoid anti‑armor missiles.  The terrain database(s) provide routes that cover and conceal a vehicle’s movement consistent with the contour interval of the associated 1:50,000 map. In addition to P1 and P2 Terrain Data Bases, terrain data bases have been fielded for Ft Hood, Kosovo and Korea.
e.  The Trainer System Support Environment (TSSE) will be provided as a standalone system, independent of the trainer computational systems.  It will consist of three parts:  (a) an Ada Programming Support Environment (APSE) consisting of hardware and software tools to support modification of the CCTT source code and data files, (b) a Sound editing system to support modification of CCTT sound files, and (c) a Visual Database support system for modification of CCTT visual data files.   The TSSE computer hardware will consist of a COTS computer system (including peripherals), system units for data processing, operating consoles (terminal and keyboard) for controlling and communicating, storage of the TSSE software and the developed trainer’s software, and a printer.  The TSSE software will provide life cycle support of the TSS.  The TSSE programs will be COTS software products and will include CASE tools and utilities. Table 1 outlines the various levels of software:
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Software 

Functions Performed
1.      Operating System
Vendor supplied software (COTS) which controls computer functions.

2.      Trainer Operations
Developmental Ada Software which provides all manned modules and workstation functions, all simulations, and system control.

3.      SAF Software
Developmental software which controls the movement and operation of simulated friendly and threat forces up to battalion level.

4.      Visual Software
Visual software will be predominantly COTS which controls the processing and display of visual models on the data base for each crew module.

5.      Support Software
Consists of COTS software products (OS, compilers, cm tools, etc.) and developed software.  The Trainer Support CSCI (developed) consists of (1) software to generate correlated databases for the trainer system, and (2) SAF off-line editing software tools.

1.2.4 Training Support Packages (TSP). CCTT will be fielded with a comprehensive training support package that consists of System Training Packages, Structured Training Scenarios, Train the Trainer Packages, and a Training Exercise Development System.  This TSP will permit the training unit to select training exercises from a library of scenarios, modify existing scenarios, or build unique training exercises as required to fill specific unit training requirements.  This system is intended to ensure that units can exploit the potential training opportunity provided by CCTT without the staffing of a dedicated Observer/Controller Team at each site.

The initial TSP developed to support the IOTE will include a set of System Training Packages, a set of Structured Training Scenarios specified by the proponent, an initial Train the Trainer Package and the SATS‑TREDS system.  These products will be provided to the test units to incorporate as desired into the specific training plans implemented as part of the IOTE.

1.2.5 Pre-Planned Product Improvements.  As a result of new training requirements and modifications to the tactical vehicles to which CCTT simulates, a series of product improvements have been identified.  The incorporation of these changes into the system is dependent upon the user’s training needs.  The following list briefly describes the scope of the features to be added:

TSM-CATT P3I Prioritization


PRIORITY
ITEM
DESCRIPTION 

1
14 Abrams modules +14 Bradley modules + 1 BFIST M2v + 2 BFIST kits + 2 DIMs + 1 HMMWV module and all associated operations center, AAR, and semi-automated workstations at all fixed sites (except Knox); 
ARNG Mobile CCTTs (12 sets); Cavalry Augmentation (2 sets)
Provides company pure and company team virtual capability at the fixed site locations and a mobile CCTT virtual environment training capability to ARNG heavy units. 

2
High Level Architecture (HLA) Compliance
Brings CCTT into compliance with HLA, which will promote interoperability among simulations and across functional modeling and simulation communities, and reuse of simulation components.  

3
M1v – SEP Kit
SEP kit is applied (together with M1A2 kit) to a core M1 variant module to result in an M1A2-SEP module.

4
M2v – ODS Kit
Kit is applied to a core M2 variant module to result in an M2A2-ODS simulator module.

5
M2v – M2A3 Kit
Kit is applied to a core M2 variant module to result in an M2A3 simulator module.

6
CCTT XXI - Force XXI Battle Command Brigade and Below (FBCB2) and Army Tactical Command and Control System (ATCCS)
Provides situational awareness and command and control to the lowest tactical echelons.  End result is a vertical and horizontal integration of the digital battlespace and the brigade-and-below tactical unit levels.  

7
GEN II FLIR
Second generation forward looking infrared sensor that is integrated into all M1 modules – includes 2 hardware changes.

8
BCIS
Provides interrogator and transponder capabilities that allow for vehicle to vehicle combat identification, interrogation, and response messages to be exchanged for the purpose of fratricide prevention.

9
Cartridge, 120mm, Tank Extended Range Munition (TERM)
TERM is a developmental 120mm tank round for the M1A2 Abrams Main Battle Tank which will extend the maneuver commander’s range to beyond 8 km.
SAF aspect moved to SE core – HW/SW aspects dealing with the manned module remain.

10
Sense and Destroy Armor (SADARM)
SADARM is a fire-and-forget, multi-sensor smart munition designed to destroy armored vehicles such as self-propelled howitzers.  SAF aspect moved to SE core – HW/SW aspects dealing with the manned module remain.

11
USAREUR Alternate Baseline: 

1 fixed site with 14 tank modules, 14 Bradley modules, 2 DIMs, 3 mobile tank platoon sets, 3 mobile Bradley platoon sets, 1 tank augmentation set, and 1 mech augmentation set
USAREUR has a validated requirement for homestation CCTT suites that support each geographically separated brigade.  Additional CCTT suites are necessary due to growing maneuver and environmental constraints to homestation training in Germany.  Geographic separation of units necessitates multiple fixed sites or mobile suites. 

12
Ft Knox Expansion (29 additional modules and ancillary equipment)
Knox requirement for 18 additional Abrams modules and 11 Bradley modules to fully support programs of instruction at the Armor School.

13
Additional ARNG M-CCTT Sets (4 mobile tank platoon sets and 3 mobile Bradley platoon sets)
ARNG training strategy requires a total of 19 mobile CCTT sets.

14
Additional M2v’s for BFIST
M2 variant platform for the application of BFIST kits will enable both the armor and mech companies to conduct combined arms training without taking away 2 M2s from the mech infantry company’s required complement of 14 M2v’s.  

15
DIM Improvements
Greatly improves unsatisfactory DIMs by adding voice recognition, soldier visualization and land warrior integration.

16
AAR Improvement
Adds MCC functionality to the AAR, as well as a limited set of reporting tools.  

17
Expanded CLS Support
Supports ARNG weekend training at fixed sites, full utilization of M-CCTT non-homestation training events and M-CCTT annual training support.

18
Reconfigurable HMMWV –Scout (MK-19, .50 cal)
Enables HMMWV to be used for Task Force Scout tasks, MP tasks, or SASO tasks.

19
TF Level BOIP
Provides the conduct of battalion task force operations with minimal use of semi-automated forces (BLUFOR).

20
LRAS 3
Provides scout platoons with long range recon and        surveillance sensor system.

21
Field Artillery Digital Connectivity
Replicates the full digital connectivity from laser designation of a target through to a live or simulated fire support element and/or field artillery battalion TOC.  

22
EFOG-M
Developing HMMWV mounted system consisting of gunners station/launch platform, tactical missile, and a fiber optic data link.  

23
7 Additional BFIST (partial) kits per fixed site
Kits to temporarily convert M2v’s, enabling CCTT to be used to support artillery battalion training.

24
RAPTOR
Provides the commander the ability to protect his battlespace.

25
Annual Short-Term Evaluation
Continuing evaluation of the system to fully realize the usefulness of the training system.

26
Classified Exercises and Mission Rehearsal
Requirement supports Army Training and Leader Development (ATLD)

1.3.  System Threat Assessment.  The CCTT does not offset a specific threat.  However, it provides a medium for training tactical tasks and doctrine against opposing forces that represent a variety of threat capabilities and scenarios.

1.4.  Measures of Effectiveness and Suitability.  The matrix identifying the measures of effectiveness and suitability capabilities and characteristics are listed in Annex 1.

1.4.1  Operational Effectiveness.


a.  The CCTT shall consist of modules and other equipment as described in paragraph 1.4 of this document, which can interact to allow multi‑unit training force‑on‑force exercises to be conducted.  The CCTT system shall be used to conduct tactical training that has outcomes based on human actions, just as they occur in actual field exercises.  The CCTT shall model and monitor the performance envelope, maintenance condition, combat damage, and status of consumable items for each vehicle, as well as compute ballistic trajectories of projectiles.  The system will account for the location of all vehicles, generate scenes of movement and firing by vehicles, and display the impact of ordnance to include direct fire rounds, indirect fire rounds and air delivered weapons.


b.  The CCTT shall provide the capability for tactical collective task training.  The CCTT modules and individual crew stations shall allow crew members to realistically perform or simulate crew tasks.


c.  The CCTT system shall simulate the same logistics support requirements as would be generated by the operational vehicles and weapon systems.

d.  The CCTT system shall provide the capability for After Action Review (AAR) following an exercise.  Display of one to five simultaneous missions shall be provided. Capability to play back a 4:1 speed or greater shall be provided.

1.4.2  Operational Suitability.

1.4.2.1 Reliability, Availability, and Maintainability (RAM).  The CCTT must provide the capability
to support operational training missions. Details are contained in the Failure Definition Scoring Criteria. (TBP by TSM CATT)
1.4.2.2  Logistics Supportability.  The system shall require a government owned contractor operated Life Cycle Contractor Support (LCCS) operation.  LCCS shall include site management, operations, After Action Review operator, semi‑automated forces operators, simulation system instruction, simulation systems maintenance, logistics and mobile version transportation requirements.  

1.4.2.3  Transportability.  The mobile version will move 80% of the time on primary roads and 20% of the time on secondary roads during transport from site to site.  The mobile version will be prepared for operation in less than eight clock hours, and prepared for movement in less than eight clock hours.  The mobile version will be provided with the use of trailers (multiple trailers, if required).  Transport (contractor owned, or leased truck) will be provided by the contractor as part of the LCCS concept.

1.4.2.4  Interoperability.  It is required that the system accommodates a standardized network protocol design to allow simulators of various services, countries, and types to be integrated onto one simulated battlefield. (See also paragraph 1.4.)
1.5. Critical Technical Parameters Matrixtc "1.5. Critical Technical Parameters Matrix" \l 2.  Table 2 lists the key technical parameters.
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Table 2.  Close Combat Tactical Trainer Critical Technical Parameters Matrix

(Milestone III Production Review)
Critical technical parameters 
Total events
Technical threshold
Location
Scheduled
Decision
Status


1.  Capacity of simulation network.  PIDS 3.7.4.1d, TDR 5.a.(1) and (5)
PPQT

Supports 851 entities and five simultaneous training sessions at one site
STRICOM, Orlando, FL
    Sep 97
MS III
Met

2.  Target detection, recognition, and identification.  TDR 5b(1)/(2)/(4),5d(1), and 5g(1).
PPQT

DT/OT

DT/OT
Point estimates of success shouldn’t differ from the baseline performance by more than 5 percent
STRICOM, Orlando, FL

Ft Hood, TX

TBD
Feb-Dec 97

Apr 01

TBD
MS III

Block 1 P3I

Block 3 P3I
Generally Met

3.  Target tracking.  TDR 5b(2), d(1), and g(1).
PPQT

DT/OT

DT/OT
Target tracking capability of primary fire controls/secondary fire controls should not differ from the baseline performance by more than 10 percent
STRICOM, Orlando, FL

Ft Hood, TX

TBD
Feb-Dec 97

Apr 01

TBD
MS III

Block 1 P3I

Block 3 P3I
Generally Met

4.  Ballistic Parameters.  TDR 5b(5), d(4), g(4) and 5e(9).
PPQT

DT/OT

DT/OT
Ballistic trajectory should not differ from the baseline performance by more than 5 percent
STRICOM, Orlando, FL

Ft Hood, TX

TBD
Feb-Dec 97

Apr 01

TBD
MS III

Block 1 P3I

Block 3 P3I
Met

5.  Weapon effects.  TDR 5 b(5), 5b(8), 5d(1), 5g(4) and 5e(4).
PPQT

DT/OT

DT/OT

DT/OT
Casualty assessment should not differ from the baseline performance by more than 5 percent
STRICOM, Orlando, FL

Ft Hood, TX

TBD

TBD
Feb-Dec 97

Apr 01

TBD

TBD
MS III

Block 1 P3I

Block 3 P3I

Block 6 P3I
Generally Met

6.  Maneuverability.  TDR 5b(3), 5d(1), 5g(4), and 5e(4)/(6).
PPQT

DT/OT

DT/OT
Mobility of simulated entity on simulated terrain should not differ from the baseline performance by more than 15 percent
STRICOM, Orlando, FL

Ft Hood, TX

TBD
Feb-Dec 97

Apr 01

TBD
MS III

Block 1 P3I

Block 3 P3I
Met

7.  Command, Control, Combat Support, and Combat Service Support.  TDR 5e.
PPQT

DT/OT

DT/OT
The system must simulate functions of tactical operations center, combat trains command post, fire support, engineer, resupply, refuel, and transport.
STRICOM, Orlando, FL

Ft Hood, TX

TBD
Feb-Dec 97

Apr 01

TBD
MS III

Block 1 P3I

Block 3 P3I
Partially Met

8.  Semi Automatic Forces (SAF).  TDR 5g
PPQT

DT/OT

DT/OT

DT/OT
SAF will have capability to perform all the battlefield tasks and supporting functions that live forces can perform in the simulation
STRICOM, Orlando, FL

Ft. Benning

TBD

TBD
Feb-Dec 97

Aug 99

TBD

TBD
MS III

Block 0 P3I

Block 2 P3I

Block 6 P3I
Generally Met

9.  After Action Review.  TDR 5f
PPQT

DT/OT

DT/OT
The system will provide a means to monitor, record, and play back the events that take place during a unit training session.
STRICOM, Orlando, FL

Ft Hood, TX

TBD
Feb-Dec 97

Apr 01

TBD
MS III

Block 1 P3I

Block 2 P3I
Met

10.  Reliability.  TDR 5j and.
PPQT
 Complete 90% (95% desired) of tactical training exercises without termination (system abort) during IOTE
Ft. Hood, TX


Mar-May 98


MS III
Planned

11.  Integrated logistic support.  TDR 5j and PIDS.
PPQT
Mean time to repair < 1.1 hours. Maximum repair time <120 minutes.

Mobile CCTT will be transportable on highway and secondary roads.
STRICOM, Orlando, Fl & USAATC, APG, MD
Sep-Dec 97

Jan-May 97
MS III
Met

12.  Operational environments. 

TDR 5h
PPQT

DT
Mobile CCTT can be stored and operated in basic climate environments.
USAATC,APG,MD

TBD
Jan-May 97

Aug 99
MS III

Block 0 P3I
Partially Met

Note: Primary sources for the data to be used in baseline performance comparisons as referenced in items 2-6 of Table 2 are shown below.


Item #
Data Source
2
Derived from Johnson’s Criteria with adjustments based upon limitations in visual system resolution.  Ranges are contained in the CCTT Prime Item Development Specification Development Specification.



3
Army Material Systems Analysis Activity (AMSAA)



  
4
Army Research Laboratory (ARL)



5
Aberdeen Test Center (ATC)

7 Waterways Experiment Station (WES)

PART II

INTEGRATED TEST PROGRAM SUMMARY
2.1  Integrated Test Program Schedule.


The Milestone (MS) I/II decision authorized the program to proceed into the Engineering and Manufacturing Development Phase.  A pre-milestone MS III production decision authorized the program to proceed into a Low Rate Initial Production (LRIP).  A Milestone III decision in 2nd quarter FY99  authorized the program to proceed into full production.  An Integrated Test Schedule (ITS) and Data Source Matrix is included at Figure 1.  The ITS documents accomplished and planned testing to satisfy the critical issues and Operational Tester’s system’s evaluation requirements.  As a result of an Integrated Product Team a new testing philosophy was presented in this chart by which CCTT’s Pre Planned Program Improvements were grouped in blocks (Annex 4) by which they would be tested. This was thought to avoid duplication of effort as well as enable the testing community to actively participate with materiel developer on all future developmental testing. This concept was successfully used during the conduct of FOTE 1a&b. However, given that CCTT is now approximately 90% fielded, the T&E WIPT,  by unanimous agreement, concluded that Block Testing was no longer a viable course of action, because of budgetary and resource constraints. The T&E WIPT unanimous agreement concluded that FOTE would be conducted to assess the Reliability and Maintainability of the new manned modules, and the digital training capabilities of CCTT. The PM will continue to conduct rigorous Production Verification Tests as modules are fielded.. Additionally, each change in software is only accomplished after rigorous testing as described in PART 3 of this TEMP. The CCTT system will continue to change to reflect the changes in the force, and the PM will continue to conduct rigorous testing of any change prior to fielding the change.  
 2.2.  Management.


This section identifies overall responsibilities for conducting and coordinating test activities.  Detailed responsibilities will be defined in each individual test plan.

2.2.1  U.S. Army Simulation, Training, and Instrumentation Command (STRICOM).


STRICOM has the overall responsibility to provide centralized management and direction for research, development, acquisition and fielding of the CCTT system.  STRICOM also has the responsibility of determining system conformance with established requirements.  For purposes of managing the CCTT program, the Commander will report to the Army Acquisition Executive (AAE).  Detailed descriptions of STRICOM functional area responsibilities are provided in STRICOM Regulation 10‑1.

2.2.2  Project Manager for Combined Arms Tactical Trainer (PM-CATT).


PM CATT is responsible for the program management, system engineering and integration, and overall program element coordination for the CCTT.  PM CATT will support the test program by reviewing and approving all contractor‑prepared test related documents and by assisting the contractor in the planning, conduct, and reporting of test results.  Test related documents will be coordinated with OTC, AMSAA, and ATEC, as appropriate.  PM CATT is also responsible for planning the post deployment support, management of the program after deployment, and for providing computer resource support to the fielded systems and the government users.
2.2.3  Contractor.


During the development period the contractor is implementing software metrics to provide the government insight into the software development progress, status, and problem areas, and executing configuration management functions.  The software metrics and configuration management programs are described in Annex 2.  The contractor will develop test plans, test procedures, integration plans, and test reports for contractor‑conducted tests.  The contractor will also supply test personnel to act as test conductors, test operators, test observers and data analysts, when appropriate.  Software development personnel will be made available during tests involving software to analyze and correct software problems.  The contractor will also support test preparation activities by developing simulation and support software and by assisting PM CATT in the specification of test facility requirements.


2.2.4  U.S. Army Training and Doctrine Command (TRADOC).


The U.S. Army Armor Center (USAARMC), U.S. Army Infantry Center (USAIC), and Army Training Support Center (ATSC) are the Proponents/User Representatives.  As the combat and training developer they are responsible for: developing requirements documents; preparing and coordinating Critical Operational Issues and Criteria (COIC); developing doctrinal and organizational test support packages; and developing requirements for testing of manpower, personnel, logistics, and maintenance demands.  TRADOC also establishes the user position on acceptability of residual safety and health hazards.  The TRADOC Analysis Command‑White Sands Missile Range (TRAC‑WSMR) is responsible for the CCTT Cost and Training Effectiveness Analysis (CTEA).

2.2.5  U.S. Army Development Test  Command (DTC).      


DTC will assist in preparation for, conduct of, and monitoring of those tests necessary to accomplish providing a safety release and safety confirmation for the system.  DTC will review contractor test plans and reports to determine the adequacy of data requirements and witness contractor conducted tests as required supporting evaluation of technical critical issues.  All available sources of valid data will be used to prepare an independent assessment report.  DTC will be the developmental tester, with the U.S. Army Aberdeen Test Center (ATC) as the designated test center.

2.2.6  U.S. Army Test and Evaluation Command (ATEC).     


As the U.S. Army's independent Test and Evaluation Command, ATEC supports the Materiel Acquisition Process (MAP) through two key missions ‑ managing and conducting operational T&E for all Army systems and conducting Continuous, Comprehensive Evaluation (C2E). 

a.
Army Evaluation Center (AEC).  AEC will serve as the independent evaluator for CCTT.  AEC in coordination with the proponents will develop System Evaluation Plans (SEPs) for test events, test reports and a System Evaluation Report.  AEC prepares the Section IV of this TEMP, and participates in coordination of critical issues and criteria prepared by the user representatives.  AEC develops the operational evaluation issues and monitors system development and testing (to include contractor and technical).  AEC develops the continuos evaluation plans and reports assuring the operational effectiveness and suitability of the system.  It will evaluate training and life cycle support requirements; analyze technical, user, and contractual test results, and simulation data (tactical and logistical modeling, surrogate, and mock-up testing) to assess the progress toward satisfying operational requirements.  AEC will prepare and report an independent operational evaluation of the mission effectiveness and suitability; verify fixes through FOT&E; evaluate system preplanned product improvements (P3I) and provide decision-makers with total system T&E results.


b.
Operational Test Command (OTC).  As the U.S. Army’s operational tester, OTC will conduct the Limited User Test (LUT), the Initial Operational Test (IOT), FOTE 1 a & b, FOTE 2 and future test events for CCTT and will provide input to the CCTT operational test and evaluation reports.

c. c.
 Evaluation Analysis Center (EAC).  As a member of the AST, EAC is responsible for assisting in the engineering design and development of the system, as well as analyzing test data and determining the system’s performance as compared to the technical parameters.  EAC is also the OTC point of contact for both logistics and RAM.  EAC is the ATEC scoring representative at RAM scoring conferences and Assessment conferences.  EAC participates in the TIWG process as a voting member with AEC, reviews
Part IV of the TEMP, and prepares a System Evaluation Plan (SEP).  EAC participates as a member of the RAM subgroup, chairs the RAM assessment conference, and participates as a voting member in all scoring and assessment conferences and exercises the tie-breaking vote in all technical testing scoring conferences.  EAC also prepares the final System Evaluation Report (SER) for developmental and production tests, participates in and/or conducts briefing of test results as required and defines evaluation criteria to be included in the RFP.  
2.2.7  U.S. Army Materiel Systems Analysis Activity (AMSAA).      


AMSAA will support CCTT development by providing standard Army algorithms and unclassified generic performance data for CCTT simulators and SAF.  AMSAA will develop a compendium outlining the algorithms, data, data structures, and data mappings for CCTT simulators and SAF.  AMSAA is the designated agency to conduct verification and validation (V&V) for CCTT simulators and SAF physical algorithms.  AMSAA developed and executed V&V test plans to verify the physical algorithms/data and validate the physical aspects (Parameters, capabilities, performance) of the CCTT simulators and SAF.  AMSAA compiled the V&V test results in a document that was provided to TRADOC in support of the simulation accreditation process.

2.2.8  U.S. Army Research Laboratory, HRED.  

USAHEL will prepare a Human Factors Engineering Analysis and advise PM CATT of human factors engineering aspects of the system. 

2.2.9  U.S. Army Communications-Electronics Command (CECOM) Center for Software Engineering (CSE).


The CECOM CSE was the principal software advisor to PM CATT and fully supported the CCTT acquisition.  Under CECOM CSE, the Maneuver Control Systems Directorate (MCSD) at Ft.  Leavenworth, KS was the PM CATT's Life Cycle Software Engineering Center (LCSEC) agent for CCTT during the development/testing phase.  The repository for the CCTT software documentation generated and delivered during the development phase was the CECOM CSE‑MCSD.  The CECOM CSE‑MCSD was also the designated agency that conducted the CCTT Independent Validation and Verification 
(IV & V) program IAW the IV&V Plan for the CCTT. 

2.2.10  Deputy Chief of Staff for Logistics (DCSLOG).

As the logistician, Headquarters DCSLOG will participate in the ILSMT meeting, as required; monitor supportability testing on an exception basis; and participate in the TIWG process and in-process reviews (IPRs).  The DCSLOG provides guidance and evaluation of logistic supportability issues, participates in the Test Readiness Reviews, and participates as an observer in all scoring conferences.  DCSLOG reviews and provides input to system support package, reviews ILS elements affecting logistics supportability, and participates in the development of the TEMP and test planning.
PART III

DEVELOPMENTAL TEST AND EVALUATION (DT&E) OUTLINE
3.1 Developmental Test and Evaluation (DT&E) Overview.

a.  The project manager implemented the continuous test and evaluation strategy during the CCTT developmental phase.  The CCTT development test strategy was based on a building block approach in which each test event supported the success of the next test event.  User participation on the test program and a concurrence engineering philosophy were the foundation of the CCTT test program.  This approach facilitated the communication between design engineers, test engineers and the User such that verification of User requirements could be accomplished since the early stages of the development cycle, while meeting cost, and schedule goals.  The CCTT Continuous Test and Evaluation Process consisted of an Informal Test Phase and a Formal Test Phase.

b.  The CCTT Informal Test Phase encompassed four major activities that were designed to ensure all software and hardware configuration items were fully integrated, tested, and exercised prior to entering the formal test phase.  These activities were: software design verification, hardware design verification, system integration and user exercises.  Software and Hardware design verification started prior to each build with testing and integration of all items (CSU, CSC, CSC to CSC integration and HWCIs). Seven system build integration tests and evaluations were conducted before the conduct of the system level pre-production qualification test (PPQT).  During each system build, an user exercise was conducted to provide immediate feedback to engineering design.  This method significantly reduced system acquisition risks and speeded up the test-fix-test cycles.

c.  The Formal Test Phase encompassed several activities that were designed to verify system level requirements and to ensure system stability and maturity. In order to meet the objective of the overall test program while at the same time maintaining cost and schedule, a combined Pre-Production Qualification Test/Functional Qualification Test (PPQT/FQT) testing philosophy was adopted.  This testing philosophy was possible thanks to the Requirements Traceability and Management (RTM) tool which permits us to trace software requirements (SRS) to system level requirements (PIDS).  During this phase the test team also verified system level requirements by executing tactically significant scenarios which focus on collective training tasks and tactical operations.  This approach also ensured system stability prior to going into an operational test. During this test phase model and simulation algorithms implemented in CCTT were also verified, validated, and accredited to assure that the CCTT provides a credible synthetic environment for training.  An independent software verification and validation (IV&V) was performed to ensure software maturity and supportability.

d. After partial completion of the Formal test phase a Limited User Test (LUT) was conducted from May to June 97.  This test performed with 92 percent of the functionality proved the system’s stability.  The systems’ level requirements test was 100% completed after LUT and in preparation for IOT&E.  All severity 1 and 2 PTRs for the system were addressed and closed by the contractor for the Operational Test Readiness Review (OTRR II).

e. After the LUT, developmental testing was directed towards the testing of Low Rate Initial Production (LRIP), Full Rate Production, Post Deployment Product Support (PDSS) and Pre-planned Product Improvements (P3I).  The testing of these different phases within the system encompass an array of contractor’s test as well as on-site testing.  This testing ensures that future as well as existing requirements are effectively incorporated without jeopardizing the system’s integrity.  Furthermore the DT&E for P3I (See 3.3.3) will be performed such that maximum participation of other agencies will be encouraged, thus reducing resources as well as duplication of effort.  


3.2  Developmental Test and Evaluation to Date.


3.2.1  Technical Feasibility Tests.  Limited testing was conducted on the SIMNET‑T (brassboard) by TECOM and PM CATT.  Based upon the test results, TECOM's independent assessment report (IAR) (Feb 91) concluded that CCTT’s development would meet user requirements at low to moderate risk.  Further recommendations were to plan and conduct periodic demonstrations and evaluations of the simulation fidelity during full development by acquisition team members and subject-matter experts,  in order to incorporate necessary engineering changes, before the start of the PPQT and user testing at the system level. Seven scheduled CCTT user exercises were conducted on partially developed MCC, SAF, M1A1 CPH, M2A2/M2A3 CPH, DI, and AAR modules/workstations. User participation led the way to several system improvements, among them were high fidelity and system performance.


3.2.2  Pre-Production Qualification Test (PPQT).  The PPQT was conducted for the two configurations described in paragraph 3.2.2.1.  The Fixed-site CCTT PPQT began on Feb 96 and was completed Dec 97.   During this timeframe system level requirements were verified; VV&A activities were conducted by TSM CATT, AMSAA, TRAC-WSMR, TRADOC-TSD, and USA-ATC; Fixed and Mobile configuration maintainability demonstrations were conducted by STRICOM; and a system reliability assessment was conducted. The Mobile CCTT PPQT was conducted from Feb 97 to June 97.  A pre-LUT (Limited User Test) reliability demonstration was performed form Sep to Dec 96, a Limited User Test was conducted at Ft. Hood, TX  from Apr 97 to June 97. The results were favorable and lead to the LUT.
3.2.2.1 PPQT Configuration Description.  


a.  Fixed-site CCTT.  The PPQT on the fixed site was conducted on a company team set consisting of six M1A1 CPH modules, four M1A2 CPH modules, six M2A2/M3A2 CPH modules, two Dismounted Infantry modules, one M981 Fire Support Team Vehicle module, one M113 Armored Personnel Carrier module, two High Mobility Multipurpose Wheeled Vehicle modules, one Local Area Network (LAN), ten SAF workstations, one Operations Center suite, one MCC, one MC workstation and five AAR workstations (refer to part V for more information).  The single processor computer in a CCTT module and workstation were replaced (re-hosted) on July 97 with dual high performance processors of ample capacity to support 851 entities and five simultaneous exercises.


b. Mobile CCTT.  The PPQT on the Mobile CCTT was conducted on one M1A1 platoon set and one M2A2/M3A2 platoon set.  The M1A1 platoon set contains a total of four trailers; two trailers which houses two M1A1 CPH modules, an Operations Center (OC) trailer, and a Portable Power Supply (PPS) trailer.  The M2A2/M3A2 platoon set is based on five trailers; PPS and OC trailers, two trailers with two M2A/M2A3 CPH modules and an additional trailer with the Dismounted Infantry module.  The OC trailer for both configurations contained the OC workstations, MCC/MC station, and AAR station.

3.2.2.2  PPQT T&E Objective.  The objectives were to provide information to PM CATT to reduce acquisition risk for CCTT and to provide an independent evaluation on CCTT in support of MS III production decision review.  The DT&E will verify whether CCTT meets the critical technical parameters described in table 2 and certify that the system is ready to undergo operational testing.

3.2.2.3  PPQT T&E Events, Scope of Testing, and Basic Scenarios.

a.  The PPQT for the fixed site configuration was a combination of contractor and government tests at the contractor’s facilities.  PPQT leveraged off government Verification, Validation, and Accreditation (VV&A) testing and TECOM/ATC independent testing.  The test results form PPQT, VV&A, and independent tests will provide needed technical data to support the independent evaluation.  PM CATT provided baseline performance requirements to supplement the TDR and system specification for comparing CCTT’s performance data during the independent evaluation process.  TECOM/ATC, TSM-CCTT, TRAC-WSMR, TRADOC-TSD and AMSAA performed VV&A for the models and simulation algorithms of CCTT.  TECOM performed VV&A for the Operations Center workstations; TSM-CATT, the terrain database and visual models (icons); TRAC-WSMR and TRADOC-TSD, the friendly and opposing unit behaviors combat instruction sets (CIS); and AMSAA, the physical models of manned modules and SAF workstations.  The scope, data requirements, VV&A methodologies, and test results are described in each agency’s V V&A plan and report.  Comments from subject-matter experts were solicited through questionnaires, prepared, and administered by qualified human factors engineers, throughout the developmental phase. TRADOC provided an Accreditation Report that resulted in a favorable Milestone III Decision. 

b.  The PPQT for Mobile CCTT was a combination of government (ATC/STRICOM) and contractor testing from April 96 to May 97.   The PPQT at the contractor facility consisted of verification of trailer specific requirements; dimensions, body construction and DOT compliance.  Aberdeen Test Center (ATC) conducted performance-based tests on the trailers as a system.  The tests performed included: weight distribution and center of gravity (CG) measurements, rain, high and low temperature, humidity, steering and handling, slope and grade, braking, safety and human factors tests.  Driving the test items a total of 2,400 miles (paved/highway) and 600 off road miles tested at ATC’s cross-country course tested the mobility and transportability of the system.  In order to accomplish the 2,400-mile requirement the system was driven from Orlando, FL to Aberdeen Test Center, MD and from ATC to Ft. Hood, TX.  During both segments system integrity was assessed at 300-mile intervals.  Operational performance was verified using reserve component soldiers at Aberdeen Test Center, Ft. Maclellan, AL, Camp Beauregard, LA and Ft. Hood, TX.  At Ft. Hood interoperability with the fixed site was accomplished.

c.  To maximize reliability data collection and meet test schedule constraints, the Reliability Qualification Test (RQT) for the fixed site CCTT was combined with the PPQT performance tests.  These tests conducted at the contractor’s facility from Sep 96 to Nov 96 and at Ft. Hood, TX from Jan 97 to Feb 97 yielded a need to review the reliability program placing additional emphasis on improving system stability.  The Combat Developer in response to a tasking issued during 2 Feb 97 Operational; Test Readiness Review (OTRR IIb) conducted an update to the CCTT reliability requirements in terms of percentage of tactical training exercises completed without a termination system abort.  The analysis supporting the update incorporates lessons learned during development, changes in usage profiles of the system, changes in equipment needed to conduct various training exercises and operational data collected on subsystems being installed and tested at field sites. A Pre- Limited User Test (Pre-LUT) was conducted at Ft. Hood from 17-28 Mar 97.  This test demonstrated a significant improvement in reliability and surpassed criteria for entry into the Limited User Test (May to Jun 97).

d.  The contractor conducted maintainability demonstrations to evaluate the Mean-Time-To-Repair (MTTR) and Maximum Repair Time (Mmax) requirements.  The fixed site demonstration was conducted at the contractor’s facilities in Nov 96.  The Mobiles CCTT demonstration was conducted in Jun 97 while the platoon sets were located at the CCTT facility at Ft. hood, TX.

e.  The PM office periodically published the software metric reports to facilitate risk management of software development.  Key metrics in the report are fault profile, cost, schedule, and requirement traceability.  The software Independent Verification and Validation (IV&V) effort was accomplished during the CCTT software development by the IV&V contractor.  Primary areas of focus are described in the IV&V Plan.  Final IOT&E functionality was incorporated on the October 1997 software version release.  At this point the contractor performed software stability runs for the system, which led to accomplishment of software maturity.

3.2.3  Critical Technical Parameters (CTP).  Data collected during PPQT, VV&A, TECOM/ATC, Maintainability Demonstration and independent tests were provided to the independent evaluator to assess CTPs.  Test results were compared with the technical thresholds to determine whether the CTPs were met.  Table 2 provides the status of each technical parameter, the following definitions were used:

a. CTP Met – No outstanding major problem or only easily correctable minor problems outstanding.

b. CTP Generally Met – Minor problems judged not easily correctable.

c. CTP Partially Met – At least one major problem having an influence on CTP’s success.  Low risk to correct.

d. CTP Not Met – Two or more major problems having an influence on CTP’s success.

For CTPs that were not fully satisfied documentation was gathered on Problem Trouble Reports (PTR) and categorized by its severity.  The PTRs documented were of severity three or below. These PTRs will be addressed and tested during Post Deployment Software Support (PDSS) testing.

3.3  Future DT&E.  The future DT&E includes the Production Verification Testing (PVT), Post Deployment Software Support (PDSS) testing, Pre-Planned Product Improvement (P3I) testing. 

3.3.1 Production Verification Test (PVT). To date, all PVT’s for both Fixed Sites and Mobile sites have been successful and resulted in the signing of DD Form 250’s by the government.
3.3.1.1 PVT Configuration Description.  CCTT system configuration for this test consists of two categories; fixed-site CCTT and Mobiles CCTT.  For LRIP a total of two fixed sites and two mobile configurations was integrated and tested.

a.  Fixed-site CCTT.  The PVT on the fixed site will be conducted on a company team set consisting of Abrams CPH modules, Bradley CPH modules, Dismounted Infantry modules, M981 Fire Support Team Vehicle module, M113 Armored Personnel Carrier module, High Mobility Multipurpose Wheeled Vehicle modules, Local Area Network (LAN), SAF workstations, Operations Center suite, e MCC, MC workstation and AAR workstations.

b.  Mobile CCTT.  The PVT on the Mobile CCTT will be conducted on M1A1 platoon set and M2A2/M3A2 platoon set.  The M1A1 platoon set contains a total of four trailers; two trailers which houses M1A1 CPH modules, an Operations Center (OC) trailer, and a Portable Power Supply (PPS) trailer.  The M2A2/M3A2 platoon set is based on five trailers; PPS and OC trailers, two trailers with M2A/M2A3 CPH modules and an additional trailer with the Dismounted Infantry module.  The OC trailer for both configurations contains the OC workstations, MCC/MC station, and AAR station.  Additional trailers can be used to augment the Bradley platoon sets to configure them in to a Bradley Calvary configuration.

3.3.1.2 PVT T&E Objectives.  This test will be conducted for post milestone III Low Rate Initial Production and Full Rate Production units to verify that the production item meets critical technical parameters and contract specifications.  It will also provide a means to determine the adequacy and timeliness of corrective actions indicated by previous tests, and validation of the manufacturer’s facilities and procedures.  

3.3.1.3 PVT T&E Events, Scope of Testing, and Basic Scenarios.  PVT testing will encompass two testing and evaluation efforts: in-plant and on-site testing.  During in-plant testing manufacturing and in process assembly contractor personnel in accordance with the contractor’s quality system requirements will perform inspections.  The contractor will make use of automated test equipment and wiring analyzers to perform manufacturing tests.  Government source inspection will be performed as deemed necessary to ensure compliance with contract requirements.  Production units will be inspected for compliance with the Technical Data Package (TDP), subjected to Government approved Acceptance Test Procedures (ATPs) and a subset of functional tests prior to delivery to the CCTT fixed site facility.  Mobile CCTT will be fully assembled and tested at the contractor’s facility prior to delivery to its designated site.



Once the system is delivered, installed, and integrated at each CCTT facility on-site PVT will be performed.  Since this is a system level test in which both software and hardware will be verified, the government will provide MOS qualified vehicle crews in order to facilitate the execution of a selected subset of approved training scenarios.  Each Mobile CCTT will undergo a system level test as well as inspection once at its final destination.

3.3.1.4 Limitations.  Availability of soldiers at system’s delivered locations.

3.3.2. Post Deployment Software Support (PDSS).  The main effort of PDSS involves the analysis, correction, and integration of software anomalies found in the CCTT system.  These software deviations are  documented via Problem Trouble Reports (PTRs) and allocated on a PTR database managed by the contractor.  PDSS implementation into CCTT will be done without jeopardizing the system’s baseline performance thus enhancing its effectiveness and suitability as a training tool.

3.3.2.1 PDSS Configuration Description.  In order to implement an effective PDSS effort for CCTT, the hardware system configuration will be a representative subset of CCTT.  This subset will be capable of maintaining the system’s integrity through all levels of application (crew through battalion).  It will consist of an MCC, AAR, TOC, SAF, CGF, M1A1, and M2A2.  The PDSS software will be a superset of  the CCTT software.

3.3.2.2 PDSS T&E Objectives.  The purpose of PDSS testing is the verification, validation, and implementation of the solutions for software anomalies that have been worked under this effort.  Since changes are retrofitted into the software baseline it is imperative to authenticate the solution before software configuration is changed and distributed to the sites.

3.3.2.3 PDSS T&E Events, Scope of Testing, and Basic Scenarios.  As PTRs are generated for the system, each problem will be documented, checked for validity, and categorized by its severity.  Prioritization of PTRs to be worked on is directly dependent on its severity (one to five); severity one PTRs will be of first priority then severity two, etc.  Once the solution of the PTR has been found its impact on the system will be evaluated.  Testing of the new approach will be done in three stages: internal implementation, fielded system test and beta site testing.  The first stage encompasses the modification of software to reflect the intended fix, which then will be run in the PDSS hardware for verification.  After accuracy of the solution gets demonstrated, without a negative impact in the system’s functionality, corresponding documentation is generated and the change is made available for integration into a software version release.  When a new software version is released, incorporating a group of PTR fixes, a User Test will be conducted at a fielded CCTT facility thus ensuring its validity.    The third and final phase encompasses a beta site test using the software for a period of approximately one month to ensure no problems occur with the new software release.  This process will be iterative until the implemented solution provides expected results within the system.
3.3.2.4 Limitations. Availability of Soldiers at system’s delivered locations.

3.3.3 Pre Planned Program Improvement (P3I).  The P3I program encompasses various changes to the baseline configuration of CCTT.  These improvements were separated into blocks 0 through 6 for future improvements to CCTT.  Annex 4 provided a complete item list by block.  However, because of budgetary and resource constraints, the T&E WIPT of 14 Nov 2001 concluded that this philosophy would no longer be followed. Annex 4 is retained at this time in this document for historical purposes. These blocks were defined as:


a.  Block 0:  The completion of CCTT baseline requirement for a central Germany representative database, issues identified during IOT&E which have been fixed, new image generator and computer.
1.) FOTE 1a, conducted at Ft Knox, evaluated the E&S 4530 Image Generator to determine if there was a decrease in training interruptions due to IG time-outs and wadi “flips”. The results were a decrease by in IG time-outs by 73% and a decrease in wadi “flips” by 42%. Based upon this demonstrated performance, the decision was made to proceed with production using the ESIG 4530.

2.) FOTE 1b, was conducted at Ft Benning, Ga, 10 July – 24 August 2000, to determine if the reliability and maintainability (RAM) has improved sufficiently to change the “unsuitable” rating to “suitable”. The P1 Terrain Data Base was available for evaluation, however, because the unit did not want to conduct training using that TDB,  the P1 TDB was not evaluated. The test resulted in a rating of “Suitable”.

        b. Block 1:  The improvement of CCTT to handle digital equipment and training.  This includes a digital AAR, Commander’s Integrated Training Tool (CITT), MPAT ammunition, simultaneous Commander Integrated Thermal Viewer (CITV) and Commander Pop Hatch (CPH) (M1A2 SEP only),  Battalion Tactical Operation Center which has ATCCS systems, Vehicle Intercom System (VIS), M1A2 SEP, M2A3. 

 



c.  Block 2:  The improvement of AAR to incorporate Combat Trainer Center AAR information into CCTT, Dismounted Infantry improvements for voice recognition, hand gestures, and voice synthesis, Aviation enhancements to CCTT SAF, and Trainer Support Package development to expand the current number of STRUCCTT exercises.



d.  Block 3:  The incorporation of the Bradley FISTV and Command and Control Vehicle (C2V) into CCTT.



e.  Block 4:  Provides the capability for CCTT SAF to have a low fidelity out the window view to observe the 3 dimensional aspects of the training scenarios and improved Tactical Air Party (TACP).



f.  Block 5:  The updating of CCTT to High Level Architecture (HLA).



g.  Block 6:  All future P3I included in the TDR.

3.3.3.1 P3I Configuration Description.  The system configuration for this effort will depend on which enhancement is being implemented at which site. Therefore, PDSS assets will provide the hardware support necessary for developmental purposes.    After the specific prototype has been implemented then a particular fixed site with its full configuration will be selected for concept prove out and test.

3.3.3.2 P3I T&E Objectives.  The main objective behind the test and evaluation of the P3I program is to systematically install and test different hardware and software configuration items verifying for proper operation within the system.  It will also substantiate that the hardware and software changes associated with the enhancement were incorporated without negatively affecting the system’s baseline and functionality. 

3.3.3.3 P3I T&E Events, Scope of Testing, and Basic Scenarios.   The contractor will test improvements and enhancements in the PDSS Lab.  When  ready, the contractor and PMCATT will test the improvements and enhancements at the appropriate CCTT site. PMCATT will notify the TSM and the Operational Evaluator as to the times and locations of such tests, so that they may observe the test.   Upon successful completion of the joint test, PMCATT will provide the Operational Evaluator and the TSM  with  the results of the test . The HLA testing was conducted the same as above with one exception: the CCTT system went through the DMSO certification testing and received HLA certification on 27 June 2001.

PART IV

OPERATIONAL TEST AND EVALUATION (OT&E) OUTLINE
4.1  Operational Test and Evaluation (OT&E) Overview.

a.  Test and Evaluation Strategy.  Follow-on test and evaluation will be oriented toward system fixes from issues identified during IOTE, and other improvements which will better enable the simulation to support the system’s required training mission.  


(1)  System Performance and Suitability.  


(a) Operational testing focuses on the CCTT system and individual component performance when operated by typical users at the crew stations and in the combined arms and operations emulators.  The requirements document describes CCTT as a training device which will provide training of precision gunnery techniques and train collective tasks at the platoon, company/team level, and battalion/task force.  The capability of the system to support battalion task force level training will not be formally evaluated in a follow-on test, as units have been successfully conducting this type training since the conclusion of the IOTE 


(b) Linkage to Cost and Training Effectiveness Analysis (CTEA).   NA.


(2) Human Performance.  During the IOTE, testing explored how well CCTT is designed for use by typical MOS qualified troops using a representative unit training strategy. The evaluation focussed on how well training offensive and defensive collective tasks at the platoon and company/team level prepared units to perform Tactical missions in the live environment. Training prepared units for day and night operations in varying degrees of Mission Oriented Protective Posture (MOPP) gear.  The Training Support Package fielded with the CCTT prepared unit commanders to train with the system and also prepared unit personnel to operate the modules and the unit support work stations.   Initial training of soldiers entering the simulation training center was also evaluated. Additional testing in this area is not funded or required.


(3) Logistical Supportability.  Evaluations examined the adequacy of all support systems for the fixed site and mobile CCTT systems, with the focus on system operational RAM requirements.  The evaluation  also addressed the adequacy of system publications, effectiveness of built-in-test and diagnostics, and the proposed contractor support concept.  RAM data was collected during all phases of technical and operational testing.  Technical test data involving the system contractor in data collection, performance assessment or evaluation activities was not be used in the operational test and evaluation.


(4) Interoperability/Compatibility.  The ability of the CCTT to operate effectively with other Distributed Interactive Simulation (DIS)/High-Level Architecture (HLA) systems will be evaluated as required.  


(5) Baseline.  
a.  The effectiveness of the CCTT environment to support training of Army Training and Evaluation Program (ARTEP) Mission Training Plan (MTP) tasks and subtasks and support unit readiness was compared against conventional training, i.e., field training.  Available baseline data was reviewed and used as appropriate to reduce required side-by-side baseline testing.  However, baseline testing was required and was conducted during the OT.  MOEs and MOPs used in operational testing will be linked to the CTEA to the maximum extent possible

b.  Milestone Decision Support.  A system evaluation report (SER) was prepared in support of the MS III decision.  The SER was based primarily on the results of the IOT&E, and incorporated results from PPQT, and other appropriate data sources.  COIC 1 was addressed at MS III

4.2.  Critical Operational Issues.

4.2.1
ISSUE: Does the use of CCTT contribute to the level of training proficiency?  

4.2.1.1
SCOPE: This issue examines the capability of CCTT to support the training of armor and mechanized infantry platoons and company/teams, in the performance of collective tasks associated with tactical operations.  The issue compared performance on selected representative offensive and defensive tasks of leaders and units using CCTT as part of their training program (test group) with that of leaders and units using a conventional training program (baseline group).  The comparison included both quantitative and qualitative comparisons of performance at the task and subtask level.  

a.  The CCTT Training Program was evaluated in the context of its ability to be used by leaders, platoons, and company teams to train typical tactical offensive and defensive tasks.  CCTT test leaders and units  developed a training plan to support their training objectives based on a training program developed by USAARMS and USAIS which was representative of how  units will incorporate CCTT into their conduct of training.  Baseline group leaders and units followed a conventional training plan they developed to support the same training objectives used by the test elements.  All units faced the same OPFOR tactics.  

b.  Units were evaluated in the context of externally evaluated field training exercises formulated by the USAARMS and USAIS to cover representative combat, combat support (CS) and combat service support (CSS) tasks.  Collective task performance was measured IAW the training and evaluation outlines (T&EOs) contained in ARTEP Mission Training Plans (MTP) 17-237-10, 7-8, 17-57-10 & 71-1-MTP.  Tactical realism was maintained to the extent feasible.  Field operations were conducted on prevailing terrain under existing weather conditions during both day and night hours.  

4.2.1.2
CRITERIA:  


a.  Units training with CCTT perform at least as well as those units training without CCTT.  


b.  Use of the simulation does not degrade individual skill performance or foster unsafe practices.  

4.2.1.3
RATIONALE:   


a.  Using CCTT, armor and mechanized infantry leaders and units must be able to train to at least the same level of tactical proficiency as they could attain without CCTT.  


b.  Any undesirable practice or procedure induced by training in the simulation must be assessed for negative impact on soldier skills or contribution to unsafe practices.  

4.2.2
ISSUE: Can the CCTT system support the anticipated operational training mission?
4.2.2.1
SCOPE: This issue examines the capability of a CCTT facility to support operational training exercises. Training will normally be conducted in up to 4-hour increments (Figure 1 of appendix 4 of the TDR) after which personnel will participate in an AAR prior to beginning a new training session.  These events will be consistent with the training mission profiles shown in appendix 4 of the TDR.  Integrated Logistics Support (ILS) will model the government owned, contractor operated, contractor logistic support  (CLS) stated as a requirement in paragraph 7 of the TDR. Criterion 2.2.2 will consider the M1, M2 and Dismounted Infantry modules during the normal training day (a 9 -hour period, nominally 0800- 1700) using the guidelines established in the Failure Definition and Scoring Criteria.

4.2.2.2  CRITERIA:

a.  The system will demonstrate a Mean Time To Repair of 1.11 hour or less.

b.  The system will demonstrate no less than 90% availability for each major subsystem during

the normal training day.
c.  The system will complete 90% of the Platoon and 90% of the Company/Company Team Tactical Training Exercises without a system abort. 

4.2.2.3  RATIONALE:  

a.  This is the value stated in paragraph 3.2.c of appendix 3 of the TDR and paragraph 9 of update 1 to appendix 3.

b. This is a system constraint stated in paragraph 3.1.b(3) of  Appendix 3 of the TDR and defined in the CCTT Failure Definition and  Scoring Criteria.

c.  This is a system requirement stated in paragraph 5j of the TDR. 

4.2.3
ISSUE: Can the mobile version of CCTT be moved from one training site to another and continue to support training?  

4.2.3.1
SCOPE: This issue examines the capability to move a mobile facility from one site, where it has been used to support training, to another, where it will be used to support training, and whether repeated moves have any adverse affect on the facility's capability to support training.  The TDR states that a mobile facility may have to make up to 44 moves per year (paragraph 4-2h, of appendix 4).  Movement and operation of a mobile facility will be contracted so civilian personnel with the required skills will need to move and operate a mobile facility.  During each move, a facility will be driven 213 miles over normal paved roads and set up on a hard stand.  Setup will be accomplished using only the tools and spare parts allocated to the facility.  Each move will be followed by 2 days of training, each day lasting from 0800 to 1800.  

4.2.3.2
CRITERIA:  


a.  The mobile version will be prepared for operation in less than 8 hours.  

b. The mobile version will be prepared for movement in less than 8 hours.  
4.2.3.3
RATIONALE:  


a.  Paragraph 4-2h of appendix 4 to the TDR states that "normal sequence intends on setting up on Friday with a readiness for operation NLT 1600" hours.  Since a normal working day begins at 0730-0800, an 8-hour preparation time is implied.  


b.  Paragraph 4-2h of appendix 4 to the TDR states "movement preparation on Monday" which implies that it can be accomplished in a normal 8-hour working day.  

Notes:


1. Criteria are total system measures.  As such, they inherently cover hardware, software, personnel, doctrine, organization, training effectiveness and suitability.  Individual system characteristics of operational capability, survivability, RAM, organization, doctrine, tactics, logistics support, training, and MANPRINT (which includes the domains of manpower, personnel, training, human factors engineering, system safety, and health hazards) related to these criteria will be addressed in the independent operational evaluator's portion of the Event Design Plan (EDP).  


2. Criteria are not provided as absolute pass/fail measures.  Rather, they represent estimates of performance for which a breach would require a careful management reassessment of cost effectiveness and program options during the program milestone decision review.  

4.3 Operational Test and Evaluation to Date. 

4.3.1 Limited User Test.  OPTEC conducted a Limited User Test (LUT) of the CCTT Fixed Site Configuration at Fort Hood, Texas, during April-June 1987.  The evaluation was used as input to support a low rate initial production decision.  

4.3.1.1 The test examined reliability, availability (RAM), and maintainability, Manpower and Personnel Integration, and in-simulator training effectiveness.  Simultaneous exercises were conducted during platoon level training.

4.3.1.2 The evaluation concluded that CCTT does provide an environment in which units can train; however, training transfer to the field was not assessed.  Violations of Tactics, Techniques, and Procedures do not appear to degrade performance.  The RAM analysis suggested a disconnect between the reliability requirements and the probable real mission profile for the system.  The system completed 88.8 percent of the training exercises without a system abort, just short of the requirement; however, the individual simulators fell far short of their individual mean time between failure requirements.  Soldiers consistently gave high ratings on the realism of the simulated capabilities.  Specific problem areas were identified which should be addressed to improve system suitability.

4.3.2 Initial Operational Test and Evaluation (IOT&E).  The IOT&E was conducted during March to May 1998, with data collection for development of a performance baseline beginning at the National Training Center in December 1997.
4.3.2.1 Configuration Description.  The CCTT objective system is a simulation system wherein various simulators replicating actual combat vehicles and weapon systems are networked so interactive warfighting in real time on computer generated terrain can be conducted.  Workstations were configured in accordance with the training support package (TSP) to test at platoon and company/team level and provide the capability to conduct battalion/task force exercises.

4.3.2.2  IOT&E Objective.  The objective of the IOT&E was to evaluate training effectiveness and suitability of the CCTT to provide training to maintain and improve the operational effectiveness and survivability of trained units.  The IOT&E examined the capability of the CCTT to support unit training in terms of training effectiveness and operational suitability.  Every effort was used to consider data from all test sources to ensure readiness/maturity of the system.  The evaluation from this test was intended to support a full production MS III decision. 

4.3.2.3 IOT&E Events, Scope of Testing, Scenarios.

a.  The IOT&E spanned 11 weeks, during which time units trained on the system and training performance and suitability data were collected.  This data collection demonstrated that the system was operational and stressed the system’s load capability.  The operational effectiveness was measured in terms of the system’s contribution, through training in the simulated CCTT environment, to a unit’s proficiency in performing ARTEP MTP tasks.  The assessment compares performance ratings from NTC rotations of units trained with and without CCTT.  In addition to the performance ratings assigned by TRADOC subject matter experts and NTC observer/controllers (OCs), perceptions of soldiers, unit leaders, and the SMEs gathered during the test provided a qualitative dimension in assessing the system as a training environment in support of the first COIC.  Unit task performance ratings were collected during portions of the 11-week test period, with focus on an NTC-bound unit that used the system during part of its preparation for NTC.  In addition, there was an exploratory examination of battalion/task force capabilities.  This was accomplished through three battalion/task force exercises (leaders down to platoon level) which emphasized battalion/task force operations. These excursions demonstrated battalion/task force capabilities within the CCTT.  Unit performance of the CCTT and non-CCTT groups was rated throughout the NTC rotation. 


(1)  Sample Size.  One task force was identified to train in CCTT as part of its train up in preparation for its rotation to the National Training Center.  Data for a baseline comparison was obtained for three NTC task forces, which had not trained in CCTT as part of their NTC train up.  Performance comparisons were made at platoon and company team levels.


(2) Provision of training programs for the CCTT was a TRADOC responsibility.


(3) The training support package (TSP) provided by TRADOC for the test was evaluated based on subjective data collected from the participating test units.


b.  The mobile CCTT was assessed during a separate OT conducted to evaluate COI 3 (Can the mobile version of CCTT be moved from one training site to another and continue to support training?).  The operational effectiveness of the Mobile sets was based on the results of the fixed site test.  Operational suitability of the mobile platoon-level trainer was assessed while the system was being used for National Guard training at various sites.  At each site, the system was set up, and familiarization and training exercises were conducted over a set period of time.  At the conclusion of the training, the system was torn down and prepared for moving to another site.  National Guardsmen completed questionnaires about the hardware and software on which they trained.

4.3.2.4 Test Limitations.  The IOTE was designed to take advantage of ongoing unit training to reduce test costs.  The tradeoff to achieve resource reductions was to test with minimal interference in the test unit's training plans and schedule. 


(a) The test strategy reduced ATEC’s ability to establish controls to minimize sources of variability in the training and field evaluation.


(b) The sample of baseline units was reduced from four rotations to three when one rotation was cancelled.  The sample was further reduced because some platoons had trained in the CCTT within three to six months of their NTC rotation.  Without further study, it is difficult to determine what impact that training might have on the baseline sample.  The reduced sample size further limits the ability to make inferences with a sufficient level of statistical confidence.


(c) The initial fielding will be as Co Tm sets.  The IOTE did not evaluate the ability of units to train at BN TF level in the simulation.


(d) The IOTE did not address CCTT's ability to provide effective sustainment training.  A follow-on longitudinal study is required to examine the training effectiveness of CCTT as a sustainment trainer.

(e) The small sample size and brevity of the CCTT treatment unit’s training time in the CCTT, combined with the lack of controls to limit extraneous variability, seriously limited the power of the test to provide definitive answers concerning the training effectiveness.  A more complete evaluation of the effect of CCTT on unit training proficiency will require continuous follow-on testing (Long Term Evaluation).

(f) One possible training strategy was evaluated during the IOTE; however, the strategy used may not reflect how the system will actually be used by all units for their home station training.

4.4.  Follow-on Test and Evaluation  (FOTE)    

4.4.1 CCTT is a complex system, and the Army will continue to add new requirements and enhancements as the Army fields new equipment that must be trained on, and as understanding of how to use CCTT is incorporated into unit training plans.  As part of FOTE and Post Fielding Training Effectiveness Analysis, TRADOC and ATEC were to co-chair an IPT that oversees the continuing evaluation long term evaluation of the changes in CCTT and the contribution of CCTT to unit training proficiency. While this was a desirable goal, the effort was not resourced, nor is it resourced in the forseeable future. Because CCTT is now an integral part of unit training strategies, and the OPTEMPO funding that units receive was reduced by the Department of the Army based on the availability of CCTT to train, long term continuous evaluation is no longer necessary or desired for training proficiency.  However, as scheduled improvements are made to the system, the IPT will meet to decide whether enough changes have occurred to merit an evaluation.  Once a decision has been made to evaluate the system, the TEMP will be updated to reflect the items to the tested.  Testing will be non-intrusive as possible and will attempt to share and leverage data from other tests and training events.  
4.4.1.2 Follow on Test and Evaluation.  FOTE was required and was conducted in two blocks:


a.   FOTE 1a, conducted at Ft Knox, evaluated the E&S 4530 Image Generator to determine if there was a decrease in training interruptions due to IG time-outs and wadi “flips”. The results were a decrease by in IG time-outs by 73% and a decrease in wadi “flips” by 42%. Based upon this demonstrated performance, the decision was made to proceed with production using the ESIG 4530.


b.  FOTE 1b, conducted at Ft Benning, Ga, 10 July – 24 August 2000, to determine if the reliability and maintainability (RAM) had improved sufficiently to change the “unsuitable” rating to “suitable”. The P1 Terrain Data Base was available for evaluation, however, because the unit did not want to conduct training using that TDB, the P1 TDB was not evaluated.  
 The P1 Database was evaluated in March 02 and no significant problems were found.  

PMCATT will test future improvements to CCTT as described in Paragraphs 3.3.2 and 3.3.3. and 

Annex 4.  As improvements to CCTT continue, the IPT will make the decision on when to test to evaluate the improvements.  
A FOTE 2 will be conducted in FY04 (T) to evaluate the improvements outlined in Annex 4.  As the Army becomes digitized, CCTT will mirror this change.  Digitization and its impact on CCTT’s effectiveness and suitability will be tested and evaluated.  The FOTE 2 will consist of training from platoon-level to battalion-level to evaluate how the digitization of the CCTT has been integrated.  A 90% threshold for Situational Awareness will be used to evaluate the suitability of digital communications.  Effectiveness of digital communications will be evaluated to ensure that the system operates IAW FBCB2 standards.  The FOTE 2 will also evaluate all upgrades to both the M1A2 SEP and M2A3 Bradley modules, and the digital AAR system.  
As directed by the SW Blocking IPT, a SW Blocking Certification Test will be conducted every 18 months to support SW Block Drops at CTSF.  The block upgrade program called CCTT XXI has fielding from FY04 to FY10 to field FBCB2 upgrades and connection to ABCS.  In addition, the plan is to field block upgrades for the M1A2 SEP, M2A3 and M2A2 ODS to keep the system concurrent with the fielded systems.  The Follow-On Test and Evaluation future tests will be based on these SW upgrades.  

4.5 Live Fire Test and Evaluation (LFT&E).  The CCTT is an institutional training device and there is no requirement for the CCTT to undergo LFT&E.



PART V

TEST AND EVALUATION RESOURCE SUMMARY
5.1. Test Articles.

5.1.1  PVT, P3I, FOTE and PDSS.


The test articles to be used during the fixed site PVT, P3I and FOTE tests are as follows:

MODULE
PDSS Quantity
PVT,P3I,FOTE Quantity 
  
WORKSTATION
PDSS Quantity
PVT,P3IFOTE Quantity

M1A1 CPH Tank
1
10

HHQ, S2, S3, CTCP,



M1A2 CPH Tank
0
10

UMCP, FABTOC, FSE,TACP,CES, FDC (2)
2
11 Total

M2A2/M3A2 CPH BFV
1
12

CGF
4
15

M981 FIST-V
0
1

Master Control Console
1
1

M113 APC
0
1

Maintenance Console

1

HMMWV
1
2

SAF Station
2
10

Dismounted Infantry (DI)

2

AAR Station
1
5

TOTALS
3
38

TOTALS
9
43

1 each M1 and M2 platoon sets are to be used during the mobiles PVT.  Individual simulator and workstation quantities are as follows:

MODULE
PVT

Quantity

WORKSTATION
PVT Quantity

M1A1 CPH Tank
4

ALOC/UMCP,


M2A2/M3A2 CPH BFV
4

FDC/TACP/FSE/


Dismounted Infantry (DI)
1

FABTOC, CES
6 Total




AAR/MCC/MC
2




SAF
4

TOTALS
9

TOTALS
12

5.1.2  Production Phase.


CCTT modules (M1A1/M1A2, M2/M3, etc.) from initial production lots (fixed and mobile) will undergo PVT.  The purpose of the PVT is to confirm that the hardware meets the terms of the specification and contract, and to ensure the effectiveness of the manufacturing process, equipment, and procedures.  Government acceptance of additional lots from production will follow successful completion of a Quality Conformance Acceptance Inspection (QCAI).

5.2. Test Sites and Instrumentation.


The P3I, PDSS, PVT and FOTE tests will be performed at contractor and Government facilities.  Technical tests will be performed by the contractor/subcontractor, technical tester (ATC), STRICOM, AMSAA.  Operational tests will be performed by the operational tester (TEXCOM) at Fort Hood, Texas and Ft Benning, Georgia.  Subject‑matter‑experts will be used for in‑plant and on‑site tests. 

5.3. Test Support Equipment.


For the P3I and PVT, the contractor will be required to identify test support equipment necessary for the performance of all inspection requirements as specified in the system specification.  The OTP for FOT&E will identify the necessary test support equipment and will be developed in the future (OPTEC).

5.4. Threat Systems.


No threat systems in the traditional sense (e.g. live fire, jammers, etc.) are required to support CCTT testing.  The threat environment as portrayed by CCTT is that found on the current European battlefield as represented by the semi‑automated opposing forces.  TRAC-WSMR is the agency responsible for the verification of the semi-automated forces.

5.5. Test Targets.


As CCTT is comprised of simulators incapable of live fire, test targets in the traditional sense are not applicable to the CCTT program.  Targets for verification/validation of manned simulator and semi-automated forces performance will be computer generated.

5.6. Operational Force Test Support.


Force support needed for P3I, PVT and FOTE tests will be provided by the user community.  Support for PVT and P3I will be coordinated through TSM-CATT by PM CATT.  Support for FOTE will be coordinated by TEXCOM through the TSARC process.

5.7. Simulations, Models and Testbeds.


 CCTT TSSE will be used to support development testing. The simulation, once selected, will be accredited for use by OEC.  No other simulations, models or testbeds are envisioned.

5.8. Special Requirements.


No special requirements or resources exist for this program.  Test support equipment has been identified in paragraphs 5.3 and 5.7 above.

5.9. T&E Funding Requirements.


Specific funding requirements for Block 0, Block 1 and Block 5 (see Annex 4). 






FUNDS (IN THOUSANDS)






FY99

FY01

FY02

FY03

DT/P3I Block 0


250



FOTE Block 0


350

DT/P3I Block 1




400

FOTE Block 1




550

DT/P3I Block 5




200

The time frame for the integration of the P3I items that fall under blocks 2, 3, 4 and 6 has not been determined yet.  The following test funding is an estimate based on the magnitude of the change and should be taken as a shortfall.





         FUNDS (IN THOUSANDS)

DT/P3I Block 2


450

DT/P3I Block 3


450

DT/P3I Block 4


450

DT/P3I Block 6


450

5.10. Manpower/Training.


Soldiers are required to support planned Block 0 and Block 1.  
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APPENDIX B

DEFINITIONS AND ACRONYMS
DEFINITIONS

Correctness ‑ Extent to which CCTT software satisfies or conforms to the specifications.   


Computer Resources Management Plan (CRMP) ‑ Primary program document that describes the development, acquisition, test, and support plans for computer resources.


Computer Resources Working Group (CRWG) ‑ Advisory board formally chartered by the Program Manager with the coordination of the operating, supporting, and participating commands for each system in which MSCR are likely to be used.


Efficiency ‑ Degree of utilization of CCTT resources in performing functions.  Efficiency measures the extent to which system resource utilization approaches optimum utilization.      


Interoperability ‑ Probability that two or more systems can exchange information under stated conditions and use the information that has been exchanged.  (i.e., effort required to operate a downgraded CCTT module for use on the SIMNET system).    


Operational Test ‑ The field test, under realistic combat conditions, of the system for use in combat by representative military users.  OT provides data to assess operating instructions, training programs, publications, and handbooks.  It uses personnel with the same military occupational specialty as those who will operate, maintain, and support the system when deployed.  (AR 70‑1)    


Operational Tester ‑ A command or agency that plans, conducts, and reports the results of operational testing.  Operational Testers are OTEA or designated operational testers, normally TRADOC.  (AR 70‑10 and AR 71‑3)


Operational Testing ‑ Testing of materiel systems that is accomplished with representative user operators, crews, support personnel, or units in a realistic and operational environment, as much as possible, to provide the evaluator expected system operational effectiveness and suitability.


Outline Test Plan ‑ The Outline Test Plan (OTP) is a document required to obtain user test resources.  If technical testing requires the use of user troops beyond their own resources, the technical tester will also prepare an OTP to attain troop and equipment support.  The OTP permit early planning for personnel and equipment resources by FORSCOM and funding support through the 5‑year test program process.


Operational Test Readiness Statements ‑ Written statements prepared by the MAT DEV, CBT DEV, and the Trainer prior to the start of an operational test addressing or certifying the readiness of the systems for test in their area of responsibility.  Procedures and content of the OTRS are contained in DA PAM 71‑3 and the suspense dates for submission are indicated in the systems OTP.  


Preplanned Product Improvement ‑ Planned future evolutionary improvement of developmental systems for which design considerations are effected during development to enhance future application of projected technology.  Includes improvements planned for ongoing systems that go beyond the current performance envelope to achieve a needed operational capability.  (AR 70‑1)     


PreProduction Qualification Test (PPQT) ‑ Formal contractual test that ensures design integrity over the specified operational and environmental range for an item for which the specification has been type classified.  This test usually uses prototype or preproduction hardware fabricated to the proposed production design specification and drawings.  Such tests include contractual reliability and maintainability demonstration tests required prior to production release.


Production Verification Test ‑ A technical test conducted post‑MS III to ensure the effectiveness of the manufacturing process, equipment and procedures.  This testing also serves the purpose of providing data for the independent evaluation required for materiel release (MACR 700‑34) so that the evaluator can address the adequacy of the materiel with respect to the stated requirements.  These tests are conducted on a number of samples taken at random from the first production lot, and are repeated if the process or design is changed significantly, and when a second or alternate source is brought on line.  Program funding category ‑ Procurement.  (AR 70‑10)


Realistic ‑ The degree that the cues and responses adequately support crew procedures training as determined by the training developer.


Safety Release ‑ A formal document issued to a user test organization before any hands‑on use or maintenance by troops.  The Safety Release indicates that the system is safe for use and maintenance by typical user troops and describes the specific hazards of the system or item based on test results, inspections, and system safety analyses.  (AR 385‑16)


Software Maintainability ‑ Average effort to locate and fix a CCTT software failure.  Maintainability measures the likelihood that the software can be placed in an operational state when needed.


Software Reliability ‑ Probability that the CCTT software will perform its logical operation in the specified environment without failure for a specified period of time.


Technical Independent Evaluator ‑ A command or agency independent of the PM or developing major subordinate command that conducts technical independent evaluations of Army systems, normally AMSAA or TECOM.  (AR 70‑10)


Technical Test ‑ TT is a generic term which encompasses Technical Feasibility Tests, Development Tests, Qualification Tests, Joint Development Tests, and Contractor and Foreign Tests.  (AR 70‑10)


Technical Tester ‑ The command or agency that plans, conducts and reports the results of Army technical testing.  Associated contractor may perform development testing on behalf of the command or agency.  (AR 70‑10)


Usability ‑ Effort required to provide the users with CCTT training and system familiarization.  Usability measures the likelihood that users can operate the system without error after specified training.

APPENDIX B (Cont.)

DEFINITIONS AND ACRONYMS

ACRONYM LIST

AAE

Army Acquisition Executive

AAR

After Action Review

ACMT

Automated Configuration Management Tool

ADATS

Army Development and Acquisition of Threat Simulators

ADL

Ada Design Language

ADP

Automated Data Processing

AI


Artificial Intelligence

ALOC

Administrative/Logistics Center

AMSAA

Army Materiel Systems Analysis Activity

APG

Aberdeen Proving Ground

APSE

Ada Programming Support Environment

ARTEP

Army Training Evaluation Program

ARL

Army Research Laboratory

ASARC

Army Systems Acquisition Review Council

ATSC

Army Training Support Center

ATC

Army Aberdeen Test Center

BIT

Built‑In Test

BITE

Built-In Test Equipment

BOIP

Basis of Issue Plan

BTA

Best Technical Approach

CAI

Computer Aided Instruction

CASE

Computer Aided Software Engineering

CATT

Combined Arms Tactical Trainer

CDR

Critical Design Review

CDRL

Contract Data Requirements List

C2E

Continuous Comprehensive Evaluation

CE


Continuous Evaluation

CECOM

Communications-Electronics Command

CEP

Concept Evaluation Plan

CES

Combat Engineering Support

CFP
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CCTT
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CTCP
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CTEA
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CTP

Critical Technical Parameters

DARPA

Defense Advanced Research Projects Agency

DI
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DIS

Distributed Interactive Simulation

DCMAO

Defense Contract Management Office

DCSLOG

Deputy Chief of Staff, Logistics

DT&E

Developmental Test and Evaluation

DTP

Detailed Test Plan

ETR

Expanded Test Report

E3


Electromagnetic Environmental Effects

FABTOC

Field Artillery Battalion Tactical OC

FAMSIM

Family of Simulations

FDT&E

Force Development Test and Experimentation

FDC

Fire Direction Center
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Fire Support Team Vehicle
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Force on Force
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Human Factors Engineering
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Hardware Configuration Items
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IV&V
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LAN

Local Area Network
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Life Cycle Contractor Support
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Life Cycle Software Engineering Center

LFT&E

Life Fire Test and Evaluation

LHN

Long Haul Network

LRM

Language Reference Manual

MACOMS

Major Commands

MANPRINT
Manpower, Personnel, Training

MAP
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MCC

Master Control Console

MCSD

Maneuver Control Systems Directorate

MOS

Military Occupation Specialty

MOPP

Mission Oriented Protective Posture

MS

Milestone

MTBISL

Mean Time Between Individual Simulator Losses

MTBEFF

Mean Time Between Essential Function Failure

MTBF

Mean Time Between Failures

MTBOMF

Mean Time Between Operational Mission Failure

MTBSA

Mean Time Between System Abort

MTP

Mission Training Plan

MTTR

Mean Time To Repair

NDS

Non-developmental Software

NTC

National Training Center

NTSC

Naval Training Systems Center

OAR

Operational Assessment Report

OC

Operations Center
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Office, Deputy Chief of Staff, Intelligence

OEC

Operational Evaluation Command

OPFOR

Opposing Force

OPTEC

Operational Test and Evaluation Command

OMS/MP

Operational Mode Summary/Mission Profile

OSD

Office Secretary of Defense

OT&E

Operational Test and Evaluation

OTRR

Operational Test Readiness Review

OUSD

Office Under Secretary of Defense

PCA

Physical Configuration Audit

PDL

Programming Design Language

PDR

Preliminary Design Review

PDSS

Post Deployment Software Support

PIDS

Prime Item Development Specification

PM CATT

Project Manager for Combined Arms Tactical Trainer

POM

Program Objective Memorandum

PPQT

Preproduction Qualification Test

PPS

Portable Power Trailer

PQT

Production Qualification Test

P3I

Preplanned Product Improvement

QS


Quick start

QCAI

Quality Conformance Acceptance Inspection

RAM

Reliability, Availability, Maintainability

RFP

Request For Proposal

RFT

Ready for Training

RQT

Reliability Qualification Test

SAF

Semi-Automated Force

SATS

Standard Army Training System

SCM

Software Configuration Management

SDD

Software Design Document

SDF

Software Development File

SDP

Software Development Plan

SDR

Software Design Review

SIMNET

Simulation Network

SINGARS

Single Channel, Ground/Air Radio System

SMMP

System MANPRINT Management Plan

SOP

Standard Operating Procedures

SPR

Software Problem Report

SPS

Software Product Specification

SQPP

Software Quality Program Plan

SRS

Software Requirements Specification

SSP

System Support Package

SSR

Software Specification Review

SSS

SAFOR Simulation Software

STP

Software Test Plan

STRICOM

Simulation, Training, and Instrumentation Command

STX

Situational Training Exercises

TAAF

Test, Analyze and Fix

TACP

Tactical Air Control Party

TDR

Training Device Requirement

TDS

Training Device Study

T&E

Test and Evaluation

TECOM

Test and Evaluation Command

T&EO

Training and Evaluation Outline

TEXCOM

Test and Experimentation Command

TEP

Test and Evaluation Plan

TEMP

Test and Evaluation Master Plan

TIR

Test Incident Report

TMDE

Test, Measurement and Diagnostic Equipment

TOC

Tactical Operations Center

TREDS

Training Exercise Development System

TRAC-WSMR
TRADOC Analysis Command-White Sands Missile Range

TRADOC

Training and Doctrine Command

TRR

Test Readiness Review

TSP

Training Support Packages

TSS

Trainer System Software

TT&E

Technical Test and Evaluation

UMCP

Unit Maintenance Collection Point

USAARMS
U.S. Army Armor School

USAHEL

U.S. Army Human Engineering Laboratory

USAIS

U.S. Army Infantry School

VIS

Vehicular Intercom System

VV&A

Verification, Validation and Accreditation

V&V

Verification and Validation

WES

Waterways Experiment Station

WS

Work Statement
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ANNEX 1

CCTT MEASURES OF EFFECTIVENESS AND SUITABILITY MATRIX

PATTERN OF ANALYSIS

0.1  What are the general data requirements for test events related to multiple measures of performance (MOPs) and measures of effectiveness (MOEs).

What is the test event number for each test exercise?

DE 0.1.1.  What was the test exercise number?  (Within the exercise number, the following information will be recorded:  unit identification (ID), date, and after action review (AAR) used.

0.2  What are the details of each test event?

DE 0.2.1  What was the test exercise number?

DE 0.2.2  What unit participated in the event?  (Highest level of the unit, if several)

DE 0.2.3  What structured training for units in the close combat tactical trainer (STRUCCTT) was used, if a STRUCCTT was used?

DE 0.2.4  If the STRUCCTT was used but modified, how was it modified?

DE 0.2.5  What was the description of the scenario used, if no STRUCCTT was used?

DE 0.2.6  What was the level of the exercise (platoon, company, battalion)?

DE 0.2.7  What was the level of mission oriented protective posture (MOPP) was used?

DE 0.2.8  What sub-elements of the unit were semi-automated forces (SAF)?

DE 0.2.9  What time did the exercise initialization begin?

DE 0.2.10  What time did the exercise initialization conclude?

DE 0.2.11  What time did the prebrief begin?

DE 0.2.12  What time did the prebrief conclude?

DE 0.2.13  What time was the system completely ready to support training?

DE 0.2.14 What was the test event scheduled start time?

DE 0.2.15  If the test event did not start at the scheduled time, why? 

DE 0.2.16  What time did the delay conclude?

DE 0.2.17 What time did the delay begin?

DE 0.2.18  What was the in-manned module start time?

DE 0.2.19  What was the in-manned module stop time?

DE 0.2.20  What was the AAR start time?

DE 0.2.21  What was the AAR stop time?

DE 0.2.22  Why did the exercise end?

DE 0.2.23  Was the exercise aborted?

DE 0.2.24  For what reason was the exercise aborted? 

DE 0.2.25  What time was the exercise aborted?

DE 0.2.26  Was it restarted?

DE 0.2.27 When was it restarted?

0.3 Which manned modules and workstations were used during close combat tactical trainer (CCTT) test events?

DE 0.3.1.  What was the test exercise number?

DE 0.3.2.  Which STRUCCTT was used for the exercise?

For each crew for each exercise (A crew is the person or persons operating a manned module or workstation during simulation):

DE 0.3.3.  What was the identification number (unit vehicle bumper number) given to each crew?

DE 0.3.4.  What was the bumper number of the simulated vehicle that the crew used in the simulation?

DE 0.3.5.  In which manned module did the crew train?  (Include the manned module ID & module type)

DE 0.3.6. What type of vehicle did the crew use to train in CCTT?

DE 0.3.7. Who was the vehicle commander for each crew?

DE 0.3.8. If a crew was moved, to which module were they moved?

DE 0.3.9.  If a crew was moved, from which module were they moved?

DE 0.3.10 If the crew was moved, at what time were they moved?

DE 0.3.11  If a crew was moved, why were they moved?

DE 0.3.12  If a crew was moved, was there a module available for them to move to?

DE 0.3.13  If a crew was to be moved from a module but no modules were available, why were no modules available?

DE 0.3.13.  Which dismounted infantry module (DIMs) were used in the training exercise

DE 0.3.14.  Which fire support team vehicle (FISTV) was used in the exercise?

DE 0.3.15.  Was the high mobility multipurpose wheeled vehicle (HMMWV) used?

DE 0.3.16.  Which SAF workstations were used to support the exercise?

DE 0.3.17.  Which SAF workstations supported the Blue Forces?

DE 0.3.18.  Which SAF workstations supported the Red Forces?

DE 0.3.19.  Which unit support workstations were used?

DE 0.3.20.  For what function was each workstation used?
DE 0.3.21. Which AAR workstation was the primary workstation for the exercise?

DE 0.3.22.  Which AAR workstations were used as back-up AAR workstations?

DE 0.3.23.  Was the master control console (MCC) used?

DE 0.3.24.  Was the maintenance console (MC) used?

Critical Operational Issue 2 (COI 2).  RAM.  Can the CCTT system support the anticipated operational training mission?

Criterion 2-2. The system will demonstrate no less than 90% availability for each major subsystem during a normal training day.

MOE 2-2-1. Simulator training availability will be no less than 90% during a normal training day.

MOE 2-2-2  Mean-Turnaround-Time (MTT) by type manned module and workstation.

What was the MTT for each CCTT manned module and workstation during follow-on test and evaluation (FOTE) 1b?

For each test incident, the following data are required.  [The number at the end of each data element is the suggested block on the test incident report (TIR) or, in the case of availability data, on the equipment daily status form.  If the number is not identified, this indicates that a blank or unused TIR field should be used.]  This is based on RAM 2000.  Some data elements may change, be added, or deleted based on the use and requirements of RAM 2000.

DE 2.1.1.1  What was the release date for each TIR?  (1)

DE 2.1.1.2  What was the revision number for each TIR, if the TIR was revised and sent to the Army Test Incident Reporting System (ATIRS)?  (1)

DE 2.1.1.3  What was the test title (CCTT FOTE 1b)? (2)

DE 2.1.1.4  What was the TIR number for each incident?  (3)

DE 2.1.1.5  What was the system being tested?  (7)

DE 2.1.1.6  What was the model of manned module or workstation that was affected by the incident?  (10)

DE 2.1.1.7  What was the serial or identification number of the manned module or workstation?  (11)

DE 2.1.1.8 What was the test identification code of the manned module or workstation?  (12)

DE 2.1.1.9  How many operating hours were accumulated on the system at the time of the incident?

DE 2.1.1.10  What was the title of the incident?  (30)

DE 2.1.1.11.  What subsystem of the manned module or workstation was primarily affected?  (Hardware, software, ESIG, terrain, head tracker, wires, shield door, set screw, monitor, other)(31)

DE 2.1.1.13.  What activity was the manned module or workstation being used for when the incident occurred?  (33)

DE 2.1.1.14.  What action was taken to return the system to operational status?  (low detail)  (34)

DE 2.1.1.15.  What was the year, day, and time each incident occurred?  (40)

DE 2.1.1.16.  What was the effect on the system’s operational status, per the failure definition/scoring criteria (FD/SC) classification?  (42)

DE 2.1.1.17.  If a nonfailure event, what type of nonfailure event was the incident?  (42)

DE 2.1.1.18.  If the incident was scored a system abort, what type of system abort was the incident?  (42)

DE 2.1.1.19.  What was the FD/SC chargeable element?  (43)

DE 2.1.1.20.  What was the incident’s status?  (44) 

DE 2.1.1.12. What was the test ID code of the manned module or workstation that the crew was moved to? (47a)

DE 2.1.1.21.  How much training time did the crew lose?  (47b)

DE 2.1.1.22. If scored a dependent event, to which TIR number is this event dependent? (47c)

DE 2.1.1.23. If the incident is a facility abort, what other incident(s) occurred to combine with the incident to cause the facility abort?  (47c)

DE 2.1.1.24. What information TIR documents the test event that the test item was being used in?  (47d)

DE 2.1.1.25.  What was the system configuration for the test event or mission? (M1 Pure Co, M2 2 Pure Co, M1 Hvy Co Tm, M2 Hvy Co Tm, M1 Plt, M2 Plt, Module Fam, WS Fam, DRC) (48A)

DE 2.1.1.26.  What was the STRUCCTT being used when the incident occurred?  (48B)

DE 2.1.1.27.  What was the name of any replaced or repaired parts?  (50 and 90)

DE 2.1.1.27a How many of those parts were used? (56)

DE 2.1.1.28.  What test event number did the incident occur during?  (60)

DE 2.1.1.29.  What software version was used on the system at the time of the incident?  (67)

DE 2.1.1.30.  What was the total diagnostic clock hours?  (70)

DE 2.1.1.31.  What was the total diagnostic man-hours?  (71)

DE 2.1.1.32.  What was the total maintenance clock hours?  (72)

DE 2.1.1.33.  What was the total number of maintenance man hours?  (73)

DE 2.1.1.34.  What is the description of the failure, the symptoms of the failure, and its impact on the system and the training exercise during the incident?  (90)

DE 2.1.1.35.  What built-in-test (BIT) messages were presented by the system for the incident?  (90)

DE 2.1.1.36.  What maintenance actions occurred as part of the incident?  (90)

Including in this description:
-What failure mode occurred (list to be provided)?

-What impact on training?

-Any parts borrowed from other modules?

-From which module(s) were the parts borrowed?

-Any spare parts lacking or insufficient contractor logistics support (CLS) personnel to perform the maintenance?

-Was the module brought down because of another failure?

-If so, what other system failed to cause this module to go down?

-If the crew was moved, why were they moved?

-If the crew was moved, to what modules were they moved?

-If no module was available for the crew to move to, why?

-What was the start time of the crew’s training interruption?  

-What was the end time of the crew’s training interruption (time they restarted the exercise or time the exercise was over)?

-What was the start time of each delay?  

-What was the end time of each delay?  

-What was the reason for or cause of the delay?  

-What was the reason for the delay (parts, maintainer shortage or busy, administrative)?

-What problems with maintaining the system occurred during the incident?  (90)

DE 2.1.1.38.  What was the incident’s hazard severity category, per MIL STD 882C?  (90)

DR 2.1.1.39.  What were the results of the scoring conference for each test incident?

DR 2.1.1.40.  What were the results of the assessment conference for each test incident?

DR 2.1.1.41.  What was the total number of operating hours for each type of workstation and manned module for each phase of the test?

DE 2.1.1.42.  What time was the crew moved from the manned module or workstation to another manned module or workstation?  

DE 2.1.1.49.  If the problem was terrain database-related, or the problem was a vehicle flip, at what grid location did the incident occur?  

DE 2.1.1.50.  What was the unit OC or AAR operator’s initial assessment of the cause of the flip?  

DE 2.1.1.51.  If the incident occurred on a workstation, what function was the workstation performing?  (For example:  BLUE SAF, RED SAF, FABTOC, UMCP.) 

DR 2.1.1.52.  Copy of the AAR tape.

NOTE:  For each test event or exercise, the following data are required.  They should be put in an information TIR and in a deliverable database to be used for performance data analysis.

DE 2.1.1.53.  What was the date and time that the exercise was initialized?

DE 2.1.1.54.  What was the STRUCCTT used for the exercise?

DE 2.1.1.55.  What were the test identification codes of each manned module and workstations initialized into the exercise?

DE 2.1.1.56.  How many and what type of SAF was used during the exercise?

DE 2.1.1.57.  What crews manned what modules or workstations at the start of the exercise?

DE 2.1.1.58.  What crews had to be moved during the exercise?

DE 2.1.1.59.  What modules were crews moved to during the exercise?

Plus DEs 0.2.1 through 0.2.25

RAM1 data elements:

For each manned module on site, the following DEs will be collected.

DE 2.1.1.60.  What is the manned module ID number?

DE 2.1.1.61.  What was the start time of each change in status of each module and workstation?

DE 2.1.1.62.  What was the stop time of each module change in status?

DE 2.1.1.63.  What was the start time of each module’s change in opmode code?

DE 2.1.1.64.  What was the stop time of each module’s change in opmode code?

DE 2.1.1.65.  What is the TIR number (and TIR contents) of each of each module’s downtime (CVAR1)?

DE 2.1.1.66.  What function was the workstation performing (CVAR2)?

What data is required to compute MTT by type manned module and workstation?

See data elements for MOE 2-2-1.

Criterion 2-3.  The system will demonstrate that the system complete 90-percent of the platoon and 90-percent of the company and company team tactical training exercises without a system abort.

MOE 2-3-1.  Percent of exercises completed without a system abort.

What percentages of the training exercises were completed without a system abort?

MOE 2-3-1.  Percent of exercises completed without a system abort.

See data elements for MOE 2-2-1.

MOP 2-3-1-1. Mean-Time-Between-Essential-Function- Failure (MTBEFF) by type manned module and workstation.

See data elements for MOE 2-2-1.

Plus:

DR 2.2.1.  What were the contents of the debug log files?

DR 2.2.2.  What were the contents of the MC log file?

DE 2.2.3.  What is the date and time of the exception?

DE 2.2.4.  For which manned module or workstation was the exception generated?

DE 2.2.5.  What type of exception was noted?

DE 2.2.6.  What was the exception title?

DE 2.2.7.  What was the reason for the exception?

DE 2.2.8.  What was the traceback of the exception?

DE 2.2.9.  What was the program trouble report (PTR) number related to the exception?

DE 2.2.10.  What was the TIR number related to the exception?

DE 2.2.11.  What was the MPR number related to the exception?

DE 2.2.12.  What was the MC error log message associated with the exception?

DE 2.2.13.  What was the exercise or event number during which the exception occurred?
MOP 2-3-1-2.  Change in frequency of selected failure modes from IOTE.

See data elements for MOE 2-2-1.

MOP 2-3-1-3.  Frequency and length in time of interruptions in training exercises.

See data elements for MOE 2-2-1.

MOP 2-3-1-4  Soldier feedback of impact of interruptions to training is shown in table A-1.

TABLE A-1.  SOLDIER QUESTIONNAIRE

Data element
Question

DE 2.3.1
What unit did the leader belong to?

DE 2.3.2
What leadership position was the leader?

DE 2.3.3
What MOS was the leader?

DE 2.3.4
Had the leader been in CCTT before?

DE 2.3.5
What date was this questionnaire?

DE 2.3.6
Did you experience any interruptions to training due to equipment failure?

DE 2.3.7
As a leader, do you believe your unit’s training was interrupted too often by equipment failures?

DE 2.3.8
As a leader, what do you consider the minimum number of operational manned modules (simulators) that would be required to start a platoon exercise in order to conduct acceptable training?

DE 2.3.9
As a leader, what do you consider the minimum number of operational manned modules (simulators) that would be required to continue a platoon exercise in order to conduct acceptable training?

DE 2.3.10
As a leader, what do you consider the minimum number of operational manned modules (simulators) that would be required to start a company-team exercise in order to conduct acceptable training? (M1s & M2s only)

DE 2.3.11
As a leader, what do you consider the minimum number of operational manned modules (simulators) that would be required to continue a company-team exercise in order to conduct acceptable training? (M1s and M2s only)

DE 2.3.12
What other comments about the reliability of CCTT do you have?

DE 2.3.13
What reliability problem(s) occurred to you in CCTT?

ANNEX 2

SOFTWARE METRICS AND CONFIGURATION MANAGEMENT
Software Configuration Management.

a. During CCTT development, procedures to implement SCM (conforming to the provisions of DOD‑STD‑2167A and MIL‑STD‑973) were documented in the Software Development Plan (SDP).  The contractor prepared, and the government approved, a software section to the CCTT Configuration Management Plan (CMP) which was implemented to control all software changes.  After transition, configuration management will be the responsibility of PM CATT.  The responsibility for execution of the configuration management functions will be supported by PMCATT support contractor in conformance with requirements and approved PM CATT CMP.  Configuration management of the system by the government will be accomplished in accordance with the measures outlined in the CMP. 


b.  PM CATT will retain management and funding responsibility throughout the CCTT life cycle.  During the development phase, the prime contractor will provide a development facility to develop the software for CCTT.  After successful completion of the fixed site IOT&E, the responsibility for hardware/software configuration management will be transferred to PM CATT with support from its support contractor.  PM CATT, its designated support contractor, and the prime contractor will plan the details of the PDSS transition prior to transitioning PDSS to the government, and include them in the CRMP.  The transition of PDSS to the government will happen after completion of the development phase.  The CCTT TSSE and PDSS equipment will be delivered to PMCATT support contractor in Orlando, FL.

Software Status Indicators and Metrics.  The primary technique for assessing the CCTT software maturity shall be to follow trends of software errors through Software Problem Trouble Reports (PTRs) during development and testing of the CCTT software.  In addition, audits of the Software Development Folders (SDF) will be used as a check on software status. The CCTT prime contractor is implementing software metrics during the software development phase to provide the Government insight into the software development progress, status, and problem areas. Software metrics will also be collected during PDSS . The CCTT program is utilizing a tailored metrics set from DA Pamphlet 73-1, Software Test and Evaluation Panel  (STEP) metrics.  The twelve software metrics have been identified and are in the following three categories: 


a.  Management metrics:  cost, software development manpower, software development progress, software size, and computer resource utilization. 


Management metrics deal with contracting, programmatic and overall management issues.

The cost metric will be used to provide the Government insight into how well the cost of software development is being controlled.  The software development manpower metric will be used to track the ability of the contractor to maintain planned staffing levels and to maintain sufficient staffing for timely completion of the program.  The software development progress metric will be used to provide indications of the degree of completeness of the software development effort and assist the Government to judge readiness to proceed to the next stage of software development.  The software size metric will be used to provide the Government a means of tracking changes in the software development effort.  The computer resource utilization metric will be used to measure the degree to which estimates and measurements of the target computer resources are changing or approaching the limits of resource availability and constraints. 

b.  Requirements metrics:  requirements traceability, requirements stability, and incremental release.


Requirements metrics pertain to specification, translation, and volatility of requirements.  The requirements traceability metric will be used to provide the Government a means to measure the adherence of the software products (including design and code) to their requirements at various levels.  The requirements stability metric will be used to provide the Government an indication of the degree to which changes in software requirements affect the development effort.  The incremental release metric will be used  to provide the Government indications of changes and adherence to the planned build content and to provide early visibility into cases of deferred build content.

c.  Quality metrics:  faults profiles, breadth of testing, depth of testing, and complexity.


Quality metrics deal with testing and other software technical Parameters.  The fault profiles metric will be used by the Government for insight into the quality of the software, as well as the contractor's ability to fix known faults.  The breadth of testing metric will be used to address the degree to which required functionality has been successfully demonstrated as well as the amount of testing that has been performed.  The depth of testing metric will be used to provide the Government indications of the extent and success of testing from the point of view of coverage of possible paths/conditions within software.  The complexity metric will be used to provide a means to measure, quantify and/or evaluate the complexity of the CSU modules (i.e., Ada procedures or functions).

A

Software Status Indicators and Metrics.  The primary technique for assessing the CCTT software maturity shall be to follow trends of software errors through Software Problem Reports (SPRs) during development and testing of the CCTT software.  In addition, audits of the Software Development Folders (SDF) will be used as a check on software status.  Automated status reports of the SPRs will be submitted to PM CATT and CECOM‑MCSD in an electronic format compatible with their automated tracking system.  The " \l 5
NNEX 3

EXTRACTS FROM SYSTEM MANPRINT MANAGEMENT PLAN (SMMP)


1. Manpower.


(a) The requirements for OPFOR operators in the institution and/or in the field.


(b) The requirements for civilian/military instructors in the institution.


(c) The requirement for contracting officers representatives at mobile site locations and installation levels to provide localized inputs and controls on contractor logistics support and operations.


2. Personnel.


The MOS's and SC's of trainers and military operators of automated support work stations which input combat support and combat service support events into the simulation, if required.


3. Training.


(a)  The training necessary for the unit trainer (officer/NCO) to set up exercise parameters on the simulation.


(b)  The possibility that practice on the CCTT will require inappropriate task elements that interfere with correct skills trained on the actual equipment (i.e., the possibility of negative training).


(c)  The level of training effectiveness that must occur using this training simulation versus conventional training strategies.  


(d)  The instructional media strategy, including the incorporation of CCTT, that maximizes tactical training opportunities.


(e)  Effective utilization of CCTT when integrated into the BLTM.


(f)  The level of terrain capability definition required to provide the necessary cues to support training and rehearsal of operational type missions.


(g)  The visual system capability to acquire and engage targets at appropriate ranges to completely support doctrinal employment of weapon systems.


(h)  The Parameters necessary for a semi‑automated OPFOR that minimizes resources and realistically challenges combatants to optimize tactical knowledge and skills.                        


4. Human Factors Engineering (HFE).


(a)  User/machine interface ‑ Students, instructors, and maintainers must be able to use the various controls, displays and adjustments effectively and efficiently under a variety of conditions.


(b)  Fidelity ‑ The system must produce imagery and situation‑ dependent message traffic of sufficient realism to promote a positive transfer of training in the conduct of individual, crew and battle staff tasks.


(c)  Ensure that the instructor controller workstations are ergonomically designed in terms of user‑computer interfaces and ease of maintenance.


5. System Safety.


Safety hazards associated with operation and maintenance of the system.


6. Health Hazards.


Elimination or control of health hazards identified during the health hazards assessment.


7. Other.


The ability of the system to provide practical exercise capabilities at a lower cost than field training.

ANNEX 4

Pre Planned Program Improvement (P3I)



The P3I program is an essential part of CCTT.  It provides CCTT an opportunity to enhance its capabilities as a tactical trainer in order to keep up with the structural changes in the Army.   These enhancements cover different functional areas of CCTT, also the hardware and software baseline changes will depend on the scope of the implemented improvement.  The P3I program is covered in detail in paragraph 5 k. of the TDR. Because of the increasing number of projected enhancements, and the multiple sources of funding, the are grouped as follows. Although it was intended that in  order to maximize resources and avoid duplication of effort for P3I testing, the P3I item list was  divided into blocks.  The following list contained a prioritized P3I for CCTT by the combat developer (TSM-CATT)

TSM-CATT P3I Prioritization

PRIORITY
ITEM
DESCRIPTION 

1
14 Abrams modules +14 Bradley modules + 1 BFIST M2v + 2 BFIST kits + 2 DIMs + 1 HMMWV module and all associated operations center, AAR, and semi-automated workstations at all fixed sites (except Knox); 

ARNG Mobile CCTTs (12 sets); Cavalry Augmentation (2 sets)
Provides company pure and company team virtual capability at the fixed site locations and a mobile CCTT virtual environment training capability to ARNG heavy units. 

2
High Level Architecture (HLA) Compliance
Brings CCTT into compliance with HLA, which will promote interoperability among simulations and across functional modeling and simulation communities, and reuse of simulation components.  

3
M1v – SEP Kit
SEP kit is applied (together with M1A2 kit) to a core M1 variant module to result in an M1A2-SEP module.

4
M2v – ODS Kit
Kit is applied to a core M2 variant module to result in an M2A2-ODS simulator module.

5
M2v – M2A3 Kit
Kit is applied to a core M2 variant module to result in an M2A3 simulator module.

6
CCTT XXI - Force XXI Battle Command Brigade and Below (FBCB2) and Army Tactical Command and Control System (ATCCS)
Provides situational awareness and command and control to the lowest tactical echelons.  End result is a vertical and horizontal integration of the digital battlespace and the brigade-and-below tactical unit levels.  

7
GEN II FLIR
Second generation forward looking infrared sensor that is integrated into all M1 modules – includes 2 hardware changes.

8
BCIS
Provides interrogator and transponder capabilities that allow for vehicle to vehicle combat identification, interrogation, and response messages to be exchanged for the purpose of fratricide prevention.

9
Cartridge, 120mm, Tank Extended Range Munition (TERM)
TERM is a developmental 120mm tank round for the M1A2 Abrams Main Battle Tank which will extend the maneuver commander’s range to beyond 8 km.

SAF aspect moved to SE core – HW/SW aspects dealing with the manned module remain.

10
Sense and Destroy Armor (SADARM)
SADARM is a fire-and-forget, multi-sensor smart munition designed to destroy armored vehicles such as self-propelled howitzers.  SAF aspect moved to SE core – HW/SW aspects dealing with the manned module remain.

11
USAREUR Alternate Baseline: 

1 fixed site with 14 tank modules, 14 Bradley modules, 2 DIMs, 3 mobile tank platoon sets, 3 mobile Bradley platoon sets, 1 tank augmentation set, and 1 mech augmentation set
USAREUR has a validated requirement for homestation CCTT suites that support each geographically separated brigade.  Additional CCTT suites are necessary due to growing maneuver and environmental constraints to homestation training in Germany.  Geographic separation of units necessitates multiple fixed sites or mobile suites. 

12
Ft Knox Expansion (29 additional modules and ancillary equipment)
Knox requirement for 18 additional Abrams modules and 11 Bradley modules to fully support programs of instruction at the Armor School.

13
Additional ARNG M-CCTT Sets (4 mobile tank platoon sets and 3 mobile Bradley platoon sets)
ARNG training strategy requires a total of 19 mobile CCTT sets.

14
Additional M2v’s for BFIST
M2 variant platform for the application of BFIST kits will enable both the armor and mech companies to conduct combined arms training without taking away 2 M2s from the mech infantry company’s required complement of 14 M2v’s.  

15
DIM Improvements
Greatly improves unsatisfactory DIMs by adding voice recognition, soldier visualization and land warrior integration.

16
AAR Improvement
Adds MCC functionality to the AAR, as well as a limited set of reporting tools.  

17
Expanded CLS Support
Supports ARNG weekend training at fixed sites, full utilization of M-CCTT non-homestation training events and M-CCTT annual training support.

18
Reconfigurable HMMWV –Scout (MK-19, .50 cal)
Enables HMMWV to be used for Task Force Scout tasks, MP tasks, or SASO tasks.

19
TF Level BOIP
Provides the conduct of battalion task force operations with minimal use of semi-automated forces (BLUFOR).

20
LRAS 3
Provides scout platoons with long range recon and        surveillance sensor system.

21
Field Artillery Digital Connectivity
Replicates the full digital connectivity from laser designation of a target through to a live or simulated fire support element and/or field artillery battalion TOC.  

22
EFOG-M
Developing HMMWV mounted system consisting of gunners station/launch platform, tactical missile, and a fiber optic data link.  

23
7 Additional BFIST (partial) kits per fixed site
Kits to temporarily convert M2v’s, enabling CCTT to be used to support artillery battalion training.

24
RAPTOR
Provides the commander the ability to protect his battlespace.

25
Annual Short-Term Evaluation
Continuing evaluation of the system to fully realize the usefulness of the training system.

26
Classified Exercises and Mission Rehearsal
Requirement supports Army Training and Leader Development (ATLD)



In addition to the above P3I items there is a need to test incorporated fixes from issues identified during IOT&E, the introduction of a new image generator, new computer and other improvements that were identified in the TDR.  The following table lists the above items using the Block testing concept as agreed by the Test and Integration Working Group Members.  It is imperative to note that Blocks 2,3, 4 and 6 are unfunded at this point therefore testing is not scheduled.



































































BLOCK
ITEM
TRAINING AUDIENCE
SCHEDULE TESTING

BLOCK 0
P1 Database
Platoon

Company/Company Team
7/00

Ft Benning


IOTE fallout items




ESIG 4530 Evaluation



BLOCK 1
Digital AAR
Platoon

Company/Company Team
4/01

Ft Hood


TSP Development




MPAT




Simultaneous CITV/CPH




IMBC




Digitized SAF









VIS




M1A2 SEP




M2A3













BLOCK 2


After Action Review
Platoon

Company/Company Team
TBD







DI Improvements








BLOCK 3
Bradley FISTV
Platoon

Company/Company Team
TBD


C2V



BLOCK 4
SAF Stability & Support Ops
Platoon

Company/Company Team
TBD


Improved TACP



BLOCK 5
HLA
Platoon

Company/Company Team
FY01

BLOCK 6
Interoperable w/other systems
           Platoon

Company/Company Team, BN
TBD


Wide Area Network




Expansion of certain Co Tm size configured as armor & mech heavy and balanced BN TF sets




Jamming for communications systems




Vehicle simulator characteristics to be added




Chemical and nuclear play, dynamic terrain




SAF to increase to regimental or Bde level




Interoperable w/ simulations of various services, countries, types



ANNEX 5

DISTRIBUTION LIST
ORGANIZATION






      COPIES
U.S. ARMY TEST AND EVALUATION COMMAND




2

U.S. ARMY ABERDEEN TEST CENTER






2

U.S. ARMY INFANTRY SCHOOL






2

U.S. ARMY ARMOR SCHOOL







2

CCTT TRADOC SYSTEM MANAGER






1

TEST AND EXPERIMENTATION COMMAND





2

U.S. ARMY OPERATIONAL TEST AND EVALUATION COMMAND


2

TRADOC ANALYSIS COMMAND‑WSMR





1

U.S. ARMY MATERIEL SYSTEM ANALYSIS ACTIVITY



1

U.S. ARMY FIELD ARTILLERY SCHOOL





1

HQ FORCES COMMAND







1

U.S. ARMY TRAINING SUPPORT CENTER





1

PROJECT MANAGER COMBINED ARMS TACTICAL TRAINERS


4

COMBINED ARMS TRAINING ACTIVITY (CATA)




1

TRADOC DEPUTY CHIEF OF STAFF FOR TRAINING (DCST)



1

TRADOC DEPUTY CHIEF OF STAFF FOR COMBAT DEVELOPMENT

TEST AND EVALUATION (DCSCD‑T&E)





1

U.S. ARMY MATERIEL COMMAND






3

U.S. ARMY LOGISTICS CENTER






1
DUSA








1

TEMA








1
� For a detailed definition of each status see paragraph 3.2.3.
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