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Requiraments

0&0 Ptan C3! Improvements
Draft ROC
Functional Description

Soecifications
Svstem Operationa: Concept (200
Executive Summary, C3! Architacturs
Detailed SCC
System Segment Specification (SSS5)

Plans
Preliminary ACRMP

CED AC Work Plan

ACRWG Charter

VCOS Technical Project Management Plan
(PMP)

B2C2 Tachnical PMP

Contract
SOW/RFP for Demonstration Validation

TRADOC Plans

CZ2 Master Plan
C2 Mission Area Development Plan
Army Battlefield Interface Concept

Sessions

ACRWG Sessions
ACRWG Management Boards
System Requirements Review (SRR)
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TF, AMC
AMC

AMC

AMC
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TF

AMC, TRADOC
TRADOC, AMC
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Remarks/
Comments

Criticai for
MS 1.

These build

on the AFV family
System Concept and
Top Level
Specifications.

Integration
Management,

Focus CED.
Formalize support.
Project management,

Project management.

Plan C4 portion of
Fami |y SOW/RFP,

AFV C31,
incorparation,
draft change ready.

Tota! Army Suppert.
For Action,

Formai Review of
requiraments.

Subject Matter includes: materiel acquisition process support actions in the areas

of: doctrine, concepts, threat, training,

testing, simulation, modelling,

logistics, human factors, cost, force design, computer, communications,
standardization-interoperability, and policy development or refinement,
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= AFV Preliminary Automation-Communication Resource Management Plan,
ACRWG = Automation-Communication Resource Working Group.
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1. PURPGSE.

A. Action. This is an AFV Work Group automation and communication (AC)
management action plan for concept exploration definition (CED). |ts purpose
is to identify the work 2ffort and products required for AFV Cd4-lIntelligence
(C41) resource intagrated development. This plan is intended to coordinate
AC-C4| products for the CED phase Milestone | (MS |) decision for the Armored
Famtly of Vehiclas (AFV).

8. Architecture Development, This work plan incorporates tha family for:e
level view of concepts, doctrine, r2quirements, and materiz2! and strives to
encapsulate without repatition, the C4 mission area. Multi-mission area C31
architecture raquirements are to captur2d by the battalion and below command
and control (B2C2) system d2finition. The famiiy vehicle control and operating
system (VCOS) will define system functions for vehicle operations and B2C2
support,

2. SITUATIGN.

A. AFY Program. Oefine, develop, and plan to f.2ld a familv of armorad
vehicles capabie of defeating the threat through the beginning of the 21st
century with concurrent reductions in system and force operation and
sustainment costs., Major tasks include: close operations concept refinement,
provide instruments for executing AL3-F, and the development of appropriate
technology, integration, production, and modernization strategies. These tasks
affect maneuver, fire suppor%, intelligence and el2ctronic warfare, combat
sarvice support, air defense, command and controi, mobiiity, and survivability
battiefield operating systems and technologies.

B. Environment. The Chief of Staff of the Army expects an Army supported CED
phasa culminating in a FYS0 Milestone | decision for AFV, The CED phase is
characterized by: massive concurrent versus sequential work effort, large

program scope, concepts and requirements rafinement, evolutionary regulatory
guidance, high to low technology programs, resource constraints and allocation
conflict, evolutionary planning, changing organizational dynamics, medium to
high management structure complexity, complex programmatics, and muitiple
command priorities, This avoiving work plan must consider the above.

C. C41 Impact, The avolving close operations concept, ALB-F, and AFY
requirements cail for improved C3I| capability for the period 1998 and beyond.
Computer, communications, and electronic technologies or simply automation-
communications (AC) are envisioned to provide support to impiement these
capabilities,.
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D. AC Focus. Emphasis will be on multiple mission area battalion and below
command and controi (B2C2). ATCCS interoparabiltity is required to achieve a
battalion force or lower echelon C3| system. This system will b2 supported by

the advanced vehicle contro! and operating system (VCOS).

E. Program Sychronization, Basically, AFV C4 1nitiatives capture concepts,
requirements, materiel developments and candidate solutions of a myriad of
MACOM on-going projects or programs. AFY lends itse!f to the advanced planning
process by providing a common medium for integrated force development planning.

(1)  ATCCS and ATCCS combat-materiel plans provide the AFV C4! baseline.
This baseline will 2volve to capture the advantages far the AFV equipped force.

(2) Previous Army wide user and %t2chnoiogy assassments have datermined
that functional components of VCOS and BICZ a2xist at varying levels of
deveiopment., The products described in this work plan 3are intended to provide
the common madium to bring individual pieces or componants together to form an
integrated AFY C4! requiramant,

3. MI3SIeN,

Define C4 concept and requirements in sufficient detail to demonstrate
ALB-F C3! capability integration into the heavy force for a milestone
decision,

4, EXETUTION,
A. Daevelopmant Schema,

(1)  The AFV Concept Formulation Process (CFP) wiil result in C3i
analytical results applied to the AFV 0%0 Pian and ROC. The 30 Aug %8, AFV C3I
Architecture (B2C2 and VCOS) summaries provided additional infaormation to
support these processes.

(2) The Functional Description (FD) will be derived from the 00 and ROC,
The CFP will provide supporting information. The FD will define the objective
system information architecture in user operational terms in sufficient detail
for the milestone decision. The FD serves as a stand alone annax to the ROC,

(3) Preliminary through final CFP and FD results will feed the development
of the C4 top level system operational concept (50C) and system segment
specification (855). The SOC describes the soidier operations of the vehicile

control and operating system, The SSS describes technical machine to machine
opserations. Traceability to the FD portion of the ROC is required. The SOC and
SSS are technical documents produced by the materiel developer, The FD s
developed by the combat developer.
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(4) Required and desired capabilities, characteristics, and constraints
will be analvyzed concurrently for determining system functional allocation to
the soidier controlled C4 system. The system soldier machine interface will be
defined in detail by the FD and SOC.

(8) The FD, SOC, and AC System Specification as they evolve will in turn
be analyzed by C31 and vehicle electronics combat-materie! developer experts
for impact determination, Corrective action will be initiated, as appropriate.

(6) AFV materiel acquisition process (MAP) command specialists in the
are=as of: doctrine, concepts, threat, training, testing, engineering,
simulation, modelling, logistics, human factors, cost, force design, current
systems, fielded systems prior to AFV MS 1V, computer, communications,
standardization-intaroperability, and policy developmant will conduct
appropriate impact anaiysis. This analysis is to ensur2 AFV C4 and special
are=a plans and actions are consistent with overal!l family goals. Corractive
action wili be initiated, as app-opriate.

(71 Automation and Communication Resource Management Plan (ACRMP) will
raflect known Cd pur2 and intarfacing specialty (MAP) areas. At MS | the ACEMP
should raflect follow on life cyclie plans and required actiong for C4| system
intagration,

(8) Although the materiel acquisition process may be depictad
sequentially, rapid cyclic or concurrent and parallel ex2cution is axpectad.
Famity tevel C4 requirements historicaliy have evolived slowly and are not
initialty hamperad by lethality, mebility, chassis, or protection level plans
ar decisions.

(3) This cycle will continue until approximately eight months before
Milestone 1. At this time the top level system C4 concept, requirements andg
plans will be captur=d and documented for defense acquisition board preparatory
actions, As life cycle documents they will continue to evolve into the next

development phase,

{10) Resources. Time, money, personnel and equipment resources required
to support the execution of this plan are expected to originate within Army,
MACCM or organic assets as Army AFY priorities dictate during the AFV CED
Phas2. Resource considerations foilow:

(a) Technologies associated with the VCOS system (17 items) ara
currantiy under development or improvement within AMC or selected PED with
TRADOC sponscrship. Two critical voids exist: one, ATCCS interface and
interconnection with AFY VC0S, and two, definition of functional information
flows within a vehicla 2lectronics architecturae, These voids exist with or
without AFV. The principie difference between AFV VCOS and the Standard Army
Vetronics Architecture (SAVA) programs is that AFV requires system definition
of functional component interaction with Vetronics prior to implementation,

(b) The Army Command and Control Master Plan calls for forward line of
troop through and beyond Corps C3'. Individua! vertical mission area
requirements and plans exist. Most consider |lower echeion C2, The remaining

3 N
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challenge is to capture these mission area raquirements and tnan explicitly
define the force raquirements, This chalienge exists with or without AFV,

(11) Policy. C3! requirements must be clearly defined or explicitly
referanced in AFV requirements documents and plans. The AFV advanced vehicle
electronic architecture definition must support and interoperate with the lower
eachelon command and control system.

(12) Personnel Qualifications, As a minimum, AFV command points of
contact must be familiar with Iife cycle management in accordanze with AMCR
[DARCOM] 70-16, AR 70-1, AR 71-3 3and DOD~STD-2167/2167A. Lang term
qualifications include access to Zenith 248 (or compatible} hardware, printer,
Defense Data Network, Lotus/dBase software, data facsimile and to be determinad
project management and word processing software packages,

(12) Tortal Army Support. Defin2d 1n the Automation and Communication
Resourze Working Group Tharter, approved 31 Aug 87, revisa2d Aug 38.

(14) Work Plan Limitations and Future Actioens. This plan provides a
summary of AC related documentation required for a MS | decision., Anticipate
refinements to this pian.,

B. Responsibilities,

(1) TRAROQC. Oafine the C3(-Vahicle information architecture., Ensure
that this and other requirements and plans adequately address C21 in an
inteqrated ~annar., QOevetop C4 functiona! description a5 a life cycla
document, Synchronize B2C2-VCOS direct and supporting developments,

(2) AMC. Davalop top tevel specifications and ensure communications,
computars, and e!2ctronics are integrated into all materiel acquisition process
initiatives., Synchronize B2C2-VCOS direct and supporting developments. Conduct
a pralimirary System Requiraments Review prior to MS |,

(3) ASARD. Maintain PEQ !iaison. Assist in tailoring Armv Tachnoiogy
Base to support C41, artificial intailigence, and robotics initiratives,

(4) HQ DA, Provide staff specialty area quality assurance check for AFV
C4! devalopments., Notify Task Force of policy, plans, or other developments
which have direct or indirect affect on the AFV C4 program.

(5) ODISC4. Monitor AFV information architectur? plans and developments
to ensur2 consistency with current Army plans.

(6) PEO. Support and monitor C31-C41 and electiontc developments to
enable ATCCS~vehicle interoperability and evolution of reguirements for the
1338 and bevond time period.

(7Y Major Subordinate Commands. ldentify and manage mission area
expertise in support of the AFY program.
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C. Work Organization.

(1) Development Managemant Agencies, Establish policy and coordinate
plans to ensure C$ developments are consistent with overall heavy force plans.

{a) HQ DA - AFV Task Force, DAMO-AFV-C.

(b) Combat Developments - TRADOC AFV Proponency Office (AFV-PQ),
ATZL-CAB,

{c) Materiel Developments - AMC AFV Integration Group, AMCSP-AFV.
{d) Logistics - LOGCEN, ATCL-CA.
(2) Trainer - Combinad Arms Center (CATA), ATZL-TAS.
(f) Tester - TECCM (technical) and OTEA (operational).
{2) Lead integrators. Have multi-conmmand execution and coordination
authortty to define an integrated architecture. They racommend work breakdown
structure changes and coordinatas with AMC, TRADOC, PEQ/PM oparational andg

technical experts for support action. They also serve as lead major
subordinate commands technical managers in their designatad roles,

- Lead -Lead
- C4 Combat Mzateriel
Architecture - Develaoper- Daveloper-
(a) B2C2 C3! Architecture CACDA(C31) CECIM
{b) VCOS Architecture CACDAMID) TACOM

(3) Milastone | AC-C4 life cycle Product Developers, Product and product
devejoper designation follow. Coordinates with lead integrators and
operational- technicai experts for product iife cyclz development,

(a) Functional Description (FD) - CACDA,
(b) [Technicall System Operational Concept (SQC) - TACCOM,
{(¢c) System Segment Specification (588) - CECOM,

(d) Automation (computer) and Communication Resource Management Plan
(ACRMP)} - AFVTF,

(4) AC-C4 Operational and Technical Experts. Serve as work breakdown
structure (WBS, or MAP topic area) experts and support product development and
integration. Lead combat and materiel developers with associated support
agencies will assist the lead integrators and product developers. Maintain
coordination with associated PM offices. The detailed WBS is located at
appendix C, WBS for Concept Exploration Definition. A WBS summary follows.

5 N
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Work Breakdown Structure Summary

WBS Lead Lead PEQO-PM

AREA CD Expert MD Expert Lead
Communications, External CACDA CECOM PEO COMM
Intercom- Internal Commo CACDA CECOM PEQ COMM
Active Vehicle Defensea CACDA TACOM PEQ CCV
Fire and Weapon Control CACDA ARDEC PEQ ARM
Vehicle CSS LOGCEN CECOM PM TMDE
Position-Nav:igation CACDA ETL PEQ COMM
Embedded Training CAC PM TRADE PM TRADE
Environment Control CACDA CRDEC PEOQ CCV
VCOS Contralter CACDA TACOM TBD
Bus Architacture CACDA TACOM TBD
Power Distribution CACDA TACCM PEQ CCV
Tgt Acq & Racagnition CACDA CECOM PED ACIS
ATCCS-B2C2 CACDA CECOM PEQ CCS, |EW
Fighting Stations CACDA TACOM PED CCV,CCS,F3,FAAD
Automctive Management CACDA TACOM PED CCV
External Interface Port CACDA CEZOM PEQ COMM
Venicie-C31 Mission Spt CACDA CECM PED CCS, IEW

key: CD, Combat Developer
MD, Materiei Developer
PES, Program Executive Officer
PM, Praogram Manager

(8) Army Support. Defined by the AFV Automation and Communication
Rasource Working Group (ACRWG) and its' approved charter, The primary
function of the ACRWG is to support management, lead integrators, combat,
materiel, and product developers in mission 2xecution., The ACRWG secondary
role is to provide the forum for collective review and analysis of plans and
products. The basic ACRWG organization paralleis that of the stated lead
integrators, product developers, and the traditiona! Army C21 or computer,
communication, and electronics (CCE) development communit:es. This establishes
central product and integration rasponsibitity but allows decentralized or
distributed workloads to permeate throughout the work group organization. The
ACRWG organization and product support summary follows at sub-paragraphs (a)
through (g). Sitting chairs are responzibie fo~ toard organization
refinements.

{a) Executive Board, Sitting Chair: AFVTF, Deputy Co-Chair; AMC and
TRADOC. Guides: ACRMP and ACWP developments. Supports management agencies in
developing policy and goals. Assists AMC to prepare for the preliminary system
requirements review,
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(b) Requirements Board, Sitting Chair: CACDA, Direct product support:
ACRMP Requirements Summary, FD as an integrated information architecture,
Assists in rafining the 0%0 Ptan and ROC and in synchronizing the analysis of
requirements.

{(¢) System Engineering and Plans (SEP) Board, Sitting Chair: CECOM;
D2puty TACOM. Direct product support: Technical S0C, SSS, implementation plans
for VCOS-B2C2, and ACRMP davelopment management responsibilities and
manag2ment, and an Ex2cutive Summary for the S0C., Assists in refining both the
240 Plan and ROC and supports analysis synchronization of same,

(d) Life Cycle Support (LCS) and Plans Board, Sitting Chair: CEZOM.
Direct product support: ACRMP acquisition stratagy and support, and ACWP.
As315t5 tn computer, communication, and electronic (CCE) system ILS and
produceab |1 ty-supportability analysis, Demonstration-Validation Phas2 scope 3
work and requests for propesal developmant, and AC-C4 |ife cycle cost estimate
rafinemenis. Ensures consistency with AFV logistics program management
documants (A5, I[LER!.

(e} Test Planning 2oard, Sittting Chair: TACOM; Deputy CECOM. Direct
product support: ACRMP test planning. Assists in AFY TEMP CCE system toct
ptans ane rafines thesa system ifevel test goals for pracise subsystem (B272 and
VC2S) hardware-software objectives,

(f} Configuration Managemant and Quality Assuranca (CM & QA) Beoard,
Sitting Chair: TACOM. Maintains central technical and raference |ibrary far
for AC-C4 deveiopments. Supperts Army and AFY study contractor requests for
information. Reviews products for consistency and requirements traceabi!lty.
Cevelaps quality assurance and evaluation checklists for the AFY AC program.
Monitors C4 developmeints to ensure management agencies, lead integrators,
product developers, and board sitting chairs maintain the same information and
planning base!l.ne,

tg) DA Advisory Panel. Monitors AFV developments to ensure
consistancy with Army policy. Panel members are individually responsible for

advising the Diractor on AC-C4 matters which may affect the AFV program.

0. Product Priorities. Listed in priority sequence for Concept Exploration
Dafinition,

(1) Q&0 Plan and ROC, for Concept Formuiation Process qguided C4|
refinements,

(2) Functional Description, for functional architecture definition.
(3) Technical System Operational Concept, for system operations,
(4) System (Segment) Specification, for top ievel materiel definition,

(§) Preliminary Automation [(computer] and Communication Resource
Management Plan (ACRMP), for management.

7
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E. Milestones,

(1) Pratiminary System Requirements Review, at MS | minus 9.0 months.

{(2) M™MS | Products, at MS | minus 8.5 months,

(3) MS | Support Products, at MS | minus 8 months.

(4) Commence Monthly Status Reporting, Nov 88.

(5) Full session of the ACRWG, 1QTR FY 89,

(6) IPR or work sessions, as mission requires.
5. COORDINATING INSTRUCTIONS,
A, Support Plans, The praeliminary AFY ACRMP is raquired for MS |, |t covers
the entire AFV life2 cycle. This work plan suppiements the ACRMP as it provides
CED focus. Both documents will 2volve throughout the CED phas2; however, work
pian improvements will occur at a faster rate, {t 15 2anvisioned the command
originated work plans will be developed to specificaliy support this plan.
Affeacted commands may anticipate this action,

B, Coordination.

(1) Lsad management, inteqgrators, product developars, and ACRWG sitting
chairs must be on an equivalent information baseline via simultaneous release
of appropriate informatior.

(2) Lead integrators and product developers will maintain close and
continuous exchange of emerging results. Product developers and technicali-
operational experts wiil do the same,

(3) All AFY participants are required to coordinate AFV matters with their
traditional non-TRADOC or non-AMC counterparts, e.g. Engineering Topographic
Lab coordinates with the Defense Mapping Agency, or LOGCEN with LEA.

C. Project Status Reporting. A project control mechanism is necessary to
coordinate and requiate resources, measure progress and identify program and
work plan adjustments based on experience and changes to the operating
environment, The reporting mechanism must be usable by the Task Force, TRADQC,
AMC and executing command |eadership. Product developars and ACRWG sitting
chairs are required to report. The monthly reports will cover:

(1) Schedule - report aither on, ahead, or behind schedule.
{2) Achiavement - report complieted events.

(3) Plans - sixty day projection.
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(4) Exception - Report avents that have been or probably will be missed,
real or potential problem areas and exceptional events that are positive in
nature.

(5) Special Reports or Briefings - as required.

(6) Issues and Concerns - as required, to document items for resolution.
Format of this required report is provided in the ACRMP, Appendix C.

(7) Action Officer Changes - to update personnel responsibilities and
expedite coordination,

D. Appendix Descriptions. App2ndices provide additional information for
middle management concerning the pravious paragraphs.

(1) Objectives. Milestone | abjectives and tasks.

{2) Milestones, Expanded summary.

(3) Work Breakdown Structure (WBS)., Refined structura.

(4) Milestone | Products. Contains summaries of the Functional
Description, Technical System Operational Concept, System Segment

Specification, and Automation-Communication Resource Management Plan,

(5) Milestone | Support Products, Describes C4 support products and role
of the C4 and non-C4 developers.

(6) Total Army Support Summary. Lists Automation-Communication Resource
Work Group (ACRWG) membership and other support organizations or agencies.

(7) References., Guidance and historical background.
(8) Acronyms and Abbraviations.

(8) Organization Dynamics. Graphically depicts organization and process
flows.

E. ACWP Changes. Specific recommendations to improve this document are
encouraged.

6. COMMAND POINTS OF CONTACT.
A. Message, Mail!, and Defense Data Network addresses of the AC-C4 development
players are to be maintained at Appendix C, of the ACRMP. Listed commands are

responsiblie for accuracy.

B. Command represantatives are to be listed in the ACRWG Charter by name .
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APPENDIX A
C41 DEVELOPMENT OB.JECTIVES
This appendix has four parts:
1. Goal
11, Objective Summary, by title listing.

11, Definitions, used in this appendix.
V. Objectives, with tasks, assumptions, action and reviaw agenci=2s

PAaRT | GOAL

Integqrate suppart for the AFY automation and zammunicat:on (AC) 1ife ecycie
and decision processas through timely, accur3tz, and aggressive action,

PART (1 OBJEITIVE SUMMARY

The folliowing table describes the objectives contained In part thrae,

Objective Title

OBJECTIVE 1 - Definition,.

OBJECTIVE 2 - Commonality and Doctrine.

OBJECTIVE 3 -~ Disciplined Evolution,

OBJECTIVE 4 =~ information Architecture Definition,
OBJECTIVE § =~ Development and Acquisition Management,
OBJECTIVE 8 -~ Engineering Principles.

OBJECTIVE 7 -~ Standardization,

OBJECTIVE 8 - Technoliogy Assessments.

OBJECTIVE 9 - Quality Test Methods.

OBJECTIVE 10 - Training.

OBJECTIVE 11 ~ Integrated Logistics and Vahicle Diagnostics-Prognostics,
OBJECTIVE 12 - Fielding and Post Depioyment Support.

OBJECTIVE 13 - Interoperability.

OBJECTIVE 14 - Human Factors Engineering.
OBJECTIVE 15 - Security and Threat Apalysis.
OBJECTIVE 16 - Analysis.

11
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Appendix A
C3t Development Objectives
11, DEFINITIONS,

The terms below are used in part three,.

Objective: The intermediate goa! to support overall family mission and goal.

Task: Work effort required to accompiish the objective. Noting that all
support tasks and task intersections are not listed.

Assumption: Factors which may influence the task.

Product: First cut through MS | deliverable. The term deliverable and
product are equivalent. Most products will continue to evolve beyond MS I.
Product designation indicates where the C4 information is to be documented.

Action: Command responsible for execution, consistent with the intent of

the ident:ified responsibilities and work organization. Major subordinate
command designatien indicates C4 association. Note that when a MACCM has
designated action it is a3 family oriented task that directly affects C4
work eaffort; however, non-C4 deveiopers typically are executing and action
may be in prograss,

Raviaw: Command or agency r2sponsible for quality assurance review,

{11 CBJECTIVES.

The foflowing objectives support this goal and appl!y to the AC-C4
developments. (Reference the approved AFV ACRWG Charter.)

C3 OBJECTIVE 1 - Definition.

Ensure definition of of executable automation and communication
requirements which enablie achievement of the required tactical and
operational time lines in all C31 aspects of the future battlefield as
related to AFV.

TASK 1.1: Synchronize ALB-F C3| with Operational Concept.
ASSUMPTICON: CAC(ALB-F) working with AFVTF, on going effort,
PRODUCT: AFV Operational Concept (how to fight).

ACTION: TRADOC

REVIEW: AFVTF, AMC.

TASK 1,2: Improve C3i Requiraments Definition
ASSUMPTION: Joint effort by AFV-PQO, TRADOC HQ and AFVTF
PRODUCT: 0&0 Plan revisions, ROC.

ACTION: TRADOC

REVIEW: AMC, AFVTF
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Appendix A
C3! Development Objectives

TASK 1.3: QDevelop policy and guidance for AFV C4l Family.

ASSUMPTION: TRADOC 71-2, AMCR 70-16, and AR 70-1 changes in progress,
PRODUCT: AFV ACWP, AFV ACRMP.

ACTION: AFVTF, AMC AFV Integration Group, TRADQC AFV-PO,

REVIEW: MACOM-MSC,

C4 OBJECTIVE 2 - Commonatity and Doctrina,

Maximize commonality and modularity across the AFV fleet. Support evolving
ALB-Future doctrine and principles (task 1.1).

TASKE 2.1: Concentrate on consistent family common C4| user and technical
definitions that will support AFV mission role subsystems, C4 products
must be constructed 'n a top down - modular manner.,

PROCUCTS: Functional Description (FD), Tachnical System Operational Concept

(S0C), System Sagment Specification (385),

ACTION: SOC- TACOM, SSS - CECCM, FD- CACCA.

REVIEW: CACDA, CECZCM, TACOM, ACRWG,

€4 OBJECTIVE 3 - Discipiined Evolution,

Assist the Director, AFVTF initiating early tasks and activities that are
prerequisites to tha definition, deve!opment, test, and fielding functions
of AFV.

TASK 3.1: Develop via top down refinement with intermediate review or approval
points. Plan and synchronize mutti-command actions,

ASSUMPTION: TRADOC has iead in C31 development synchronization, further action

required for milestone and action corraiation.

PRODUCT: ACWP, VCOS PMP, B2C2 PMP,

ACTION: ACWP - AFVTF, AMC & TRADOC HQ. VCOS PMP- TACOM. B2ZC2 PMP- CECOM,

REVIEW: HQ DA through AFVTF,

TASK 3.2: Project Reporting

PRODUCT: Monthly Status Reports

ACTION: As designatad,

REVIEW: AFVTF, AFV~PO, AFV Integration Group

13
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Appendix A
C3! Development Objectives

C4 OBUECTIVE 4 - Information Architecture Definition.

Assist the Director in the development of the AFV C4! and vehicle
information architecture. Support, plan, recommend, actions for vehicle
electronic integration for vehicle operations and C4l subsystems.

TASK 4.,1: Define C4l iInformation Architecture for MS |. VCOS must support
B2C2.
ASSUMPTION: AFVTF will provide coordinated first cut.
PRCDOUCT: Functional Description (FD).
ACTiION: CACRA
REVIEW: CECOM, TACOM, Automation-Communication Resource
Working Group (ACRWG) ,

C4 OBJECTIVE 5 - Development and Acquisition Management.

Improve the acquisition management of automation and communication
resources for AFV from subsystem through family levels. Ensure the
horizontal and vertical integration of AFV tachnical and manag2ment plans
and factilitate praparation, review, and approval of the system's ACRMP and
subordinate plans,

TASK 5.1: Develop C4 Life Cycle Plan that is synchronized with the Materiel
Acquisition Process.

PRODUCT: ACRMP

ACTION: AFVTF

REVIEW: ACRWG, AMC, TRADOC, DA Staff

TASK 5.2: Develop C41 acquisition strategies in conjunction with AFV
strategies.

ASSUMPTION: AMC, TRADOC, AFVTF working family acquisition strategies.

PRODUCT: ACRMP

ACTION: CECOM, CACDA, TACOM, AFVTF, LOGCEN

REVIEW: AFVTF, AMC, TRADOC, ACRWG

C4 OBJECTIVE 6 - Engineering Principles,

increase the visibility of automation and communication resources in the
overall |ife cycie of the family and adhere to sound engineering
principles. Oecrease the protliferation of unwarranted and/or unique
automation and communication resources in the Army .nventory.

TASK 6.1: Develop Vehicle Control and Operating System (VCOS) from the
vehicle-soldier perspective show soidier-B2C2 interface.
ASSUMPTION: System engineering part of C4 Product development,.
PRODUCTS: FD, SOC, SSS
ACTION: As stated.
REVIEW: AFVTF, AMC, TRADOC, ACRWG,

14
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Appendix A
C3! Pevelopment Qbjectives

TASK 6.2: Davelop the Battalion and Below Command and Control (B2C2) C3! top
down from the battalion tevel. Show VCOS interface at each level of command.
PRODUCT: FD, S0OC, SSS

ACTION: As stated

REVIEW: AFVTF, AMC, TRADOC, ACRWG,

C4 OBJECTIVE 7 - Standardization.

Promote2 the use of proven hardware, approved higher order languages,
compliers, and other software tools in or for the system,

TASK 7.1: Strive to devalop classe2s of (sub) systems or components which are
of simitar function and materiel| characteristics, @.g. fighting station,
fira control, computer chips.

PRCOUCT: SOC, SE5 (and 8TA,COEA)

ACTiON: CECOM, TACCM

REVIEW: ACRWG

TASK 7.2: Support and rafine ATCCS standards for AFV C4 initiatives. Identify
standards appraised as burdensome to battalion and below levelis.

PRODUCT: ACRMP

ACTION: AMC, CECOM

REVIEW: AMC, TRADGC, AFVTF, ACRWG,

C4 OBJECTIVE 8 - Technology Assassments,

Maintain the Technology Assessment to include research, development,
technology insertion, and PEQ/PM managed systems. Capture operational and
technical demonstration data of candidate components and subsystems,
Increase the standardization of automation and communication resources by
mak ing maximum use of standard product line resources. Strive for risk
reduction.

TASK 8.1: Maintain TOD Technology Assessment throughout CED basad on common
work breakdown structure (WBS).

PRODUCT: TOD, BTA

ACTION: AMC, with TRADOC support.

REVIEW: AFVTF, ACRWG,

TASK 8.2: Integrate critical technologies milestones into AFV milestones,
Develiop common milestone information (ailow for some deviation) for
incorporation into AFV AC-C4 milestones,

PRODUCT: ACRMP and TOD-BTA

ACTION: ACRMP - as stated, TOD-BTA -AMC w/ TRADOC support.

REVIEW: ACRWG

15
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C31 Development Objectives

TASK 8.2.1: integrate key technologies milestones into AFV milestones.
Develop common milestone information (allow for some deviation) for
incorporation into AFV C4 milestones,

PRODUCT: ACRMP and TOD-BTA

ACTION: ACRMP - as stated, TOD-BTA -AMC w/ TRADOC support.

REVIEW: ACRWG

TASK 8.2.2: Integrate applicable and candidate technologies milastonas into
AFV milastonas, separately., Daeveiop common milestone information (allow for
some deviation) for incornoration into AFV T4 milastaones,

PRODUCT: TOD, BTA

ACT!ION: TOD, BTA - AMC w/ TRADOC support.

REVIEN: AFYTF, AMC, TRADOC, ACRWG

Ca OBJECTIVE 3 - Quality Test Methods.

Eliminate unnecessary radundancy in test:ng. Ensure procedures or plans are
developed for spacification, hardware, (computer and communication), and
softwara testing,

TASE 9.1: Develop refined test
methodologies to cover the the unigue AC needs. Design test
guidelines to find system failure,

ASSUMPTION: Definition of gystem jevel AC testing in TEMP, High leveil of

coordination with the TIWG required.

PRODBUCT: ACRMP

ACTION: TACOM, CECOM

REVIEW: TACOM, CACDA, ACRWG, TIWG

C4 OBJECTIVE 10 - Training.

Facilitate trainer/materiel developer coordination in the development of
appropriate training programs, 2.3 System Training Plan (STRAP).

TASK 10.1: Develop AFV Training Plans
ASSUMPTION: The AFY Training Development on going.
PRODUCT: STRAP

ACTION: AMC, TRADOC

REVIEW: AFVTF, AMC, TRADOC, ACRWG

TASK 10.2: GSTRAP developers and support agencies define AFV tasks and desired
functions for embedded training.

PRODUCT: FD

ACTION: CAC(CATA), PM TRADE

REVIEW: CACDA, CECOM, TACOM, ACRWG.

16
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Appendix A
C31 Development Objectives

C4 0BJECTIVE 11 - Integrated Logistics and Vehicle Diagnostics-Prognostics

Facilitate the integration of Built in Test (BIT) and minimized Built in
Test Equipment (BITE) into the planned AFV diagnostic equipment
capabilities. Plan for limited required Test Program Sets or Test
Maintenance Diagnostics Equipment (TMDE)., Strive for commonality of design
and design of tastability.

TASK 11.1: As family level logistics concants evoive, apply to C4 as
applicable. Refine concepts to ensure sufficient detail for computer,
communication, and alectrrnyc develiorment and support.

ASSUNFTION: Logistics developer will provide necessary family level concepts.
PRODUCT: ACRMP,

ACTION: LOGCEN.

REVIEW: CACDA, CECTIM, TACCM, ACIWG,

TASK 11.2: Define osperational level of required diagnostics, develop
prognosti: evaluation rules,

PRODUCT: FD.

ACTION: LOGCEN.

REVIEW: CACDA, CECOM, TACOM, ACRWG,

TASK 11.3: Define Test Program Set needs and development plans
PRODUCT: ACRMP, LGP

ACTION: AMC, TRADOC

REVIEW: AMC, TRADOC, AFVTF, ACRWG

C4 OBJECTIVE 12 - Fielding and Post Deployment Support.

Assure the timely fielding of the system to the using command and an
orderly transition to the post-deployment support activities,

TASK 12.1: Ensura Life Cycle Hardware-Softwares Support Center support
objectives and needs are defined.

ASSUMPTION: Support concept calls for a central support center with control of

hardware and software developments (P3! and maintenance).

PRODUCT: ACRMP

ACTION: CECOM, TACOM

REVIEW: AMC, TRADOC, AFVTF, ACRWG,

TASK 12,2: Develop the C4 spectrum support requirements, feed results to
the Transition Plan and Materiel Fieiding Plan developers,

PRODUCT: ACRMP

ACTION: CECOM

REVIEW: TACOM, TRADOC, ACRWG

V7
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TASK 12.3: Estimate Software Development Cost via an accepted methodology and
metric.

ASSUMPTION: Family level cost development is on going. This effort defines

software cost. Some cost data may be required for the ACRMP.

PRODUCT: Software Cost annex to Baseline Cost Estimate (BCE),

ACTION: CECOM

REVIEW: TACCM, AMC, AFVTF, ACRWG,

TASK 12.4: Estimate software and hardwar2 supportability cost data.
ASSUMPTION: same as task 12.3.

PRODUCT: Cost annex or input to BCE.

ACTICON: CECCM, TACOM

REVIEW: AMC, TRADOC, AFVTF, ACRWG.

C4 OBJECTIVE 13 ~ lIntaraparability,

Ensur2 interoperability and compatibility batween AFV and other automatad
and communication systems required under the Army Tactical Commang and
Control System, |Integrate command, coentrol, communications systems in
suppoart of AFYV (e.g. AFY and LHX).

TASE 13.1: Ensure BICIZ system and ATCCS interoperability,
PRODUCT: FO, 30C, SSS

ACTION: As stated

REVIEW: AMC, TRADOC, AFVTF

TASK 13.2: Develop and promote the interoperability or interface requirements
for VCOS with its resident B2C2 subsystem,

PRODUCT:

ACTION:

REVIEW:

TASK 13.3: Develop the interoperability or interface requirements and
specifications betwean VCOS functional components,

PROCUCT:

ACTION:

REVIEW:

C4 OBJECTIVE 14 - Human Factors Engineering.

Strive for Common Soldier/Machine Interfaces (MANPRINT Human Factors
Engineering (HFE)),

18
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C3! Development Objectives

TASK 14,1: Capture soldiar machine interface (fighting station]l standards and
quantitative data in conjunction with requirements development and architecture
definition.

ASSUMPTION: Maintain an interactive or cyclic process unti! complete. Maintain
HFE data as part of the MANPRINT ciass of MS | products. Apply results to C4,
PRODUCT: ACRMP, FD, SOC

ACTION: HEL, PM TRACE

REVIEW: CECCM, TACCM, CACCA

TASK 14.2: Achieve optimal cost and operationally 2ffactive intagrat:ron sucpors
for the soldier., Reduce individual component operation burden with automatic
support.

PROCUCT :

ACTION:

REVIEW:

C3 OBIEZTIVE 18 - Sazurity and Thre2at Analysis.
Explicitly addra2ss operational and internai-2xtarnal communication secur:ty

ne2ds. Consider thre2at to communications, computer, and 2lectronic (CIE}
support systams,

TASK 15.1: Canduct thraa%t impact analysis during all phases of development,
ASSIUMPTION: Threat de2fined in the AFV 040, draft ROC, and STAR.

FRODLCT:

ACTION:

REVIEW:

TASK 15.2: Conduct operational security (OPSEC) impact analysis during aill
phases of development,

ASSUMPTION: Goal is to reduce soldier QPSEC burdens,

PRODUCT:

ACTION:

REVIEW:

TASK 15.3: Conduct communications security (COMSEC) impact analysis during al!
phases of development,

ASSUMPT ION: Goal is to reduce soldier COMSEC burdens via cost effective

automatic support.

PRODUCT :

ACTION:

REVIEW:

19
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C4 OBJECTIVE 16 - Analysis,

ldentify operational advantages for selected C4 concept and requirements.
Strive to quantify time or other agreed to metric to assist in CCE and C3
counter measure supportability evaluations.

TASK 16.1: Determine operational time saving by comparing manual! versus
automatic suppart timing.

ASSUMPTICN: This analysis 13 applicable to the TOA and CCEA.

PRCOUCT: Annex to tha Functional Description or System Operational Concenrt,

ACTION: ACRWG Life Cycle Support Board.

REVIEW: AFYTF, AMC, TRADOC, ACRWG

TASK 18,2: Idantify the appropriate support %ools (computer hardwara and
software environment! to simuiate the dynamic and stat:c executions of the
C31 and Vehicle Arzhitecture definitions.,

ASSLMPTICON:  Technical suppert envirormants are avariabie, 2.3. ADA development

s%at:ons, structured d2si3n tools, ETCL design support tools, or INDEF (Air

Force), Oparational simulations are alsc avaitlable, 2.3 SIMNET, Vetranizcs

demonstrator.,

PROCUCT: Annex to the System Operation Concept.

ACTION: ACRWG Life Cycle Support Board.

REVIEW: AFYTF, AMC, TRACOC, ACRWG.

TASE 18.2: tident:fv the availabi!lity 3and resourze reguirements for a farce on
forzce modet that incorporat2s automatic CI support as an operational
characteristic.

ASSUMPTION: Traditionat force on force models (2.3 VIC) may have |imited or no

capabiiity to incorporate C2 or C31. Models with C31 capapility exist,

PRODUCT: COEA

ACTION: TRADOC

REVIEW: AFYTF, AMC, TRADOC, ACRWG.

(Objectives, task refinements, and task milestone updates are expected.)

20
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MILESTONE SUMMARY
mmm———— FY 89 =------- Pe=——m= FY 30 -----»
1t 2nd 3rd 4th 1st 2nd 3rd L34
Qtr Qtr
DONDJFMAMI JASONDJIFMAMI LA
ONDIJFMAMIJASONDJIFMAMLI JA
First Second Third MS Product
Draft Draft Draf+ Praoduct Evolution

ACPWG, Automation-Communication Resource Working Group
ACRMP, Automation-Communication Resource Management Plan
VCCS, Vehicle Control and Operating System

FO, Functionai Description

5SS, System Segment Specification

B2C2, Battalion and Below Command and Control
PMP, Project Management Pian (Technicall
SRR, System Requirements Review

SOC, Technical Operational Concept
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APPENDIX C
WORK BREAKDCOWN STRUCTURE (WBS) for CONCEPT EXPLORATION DEFINITION

This appendix has three parts:

. LEAD INTEGRATOR REFINEMENTS. Defines the major suberdinate
command (MSC) plan point of contact.

i1, PRODUCT REFINEMENT. Describes in more detail the products
required for MS |, The Q&0 Ptan, RQC, and CFP are listed to ensurs thesa
documents reflect C4 needs.

111, WOCRK BREAKDOWN STRUCTURE. Designates operational and technical
axperts, This WBS is primarity a functional decomposition of the AFV vaehicle
architecture. |t identifies Army known expertise as associated to the WBS
topic area or subjec* matter.

PART 1. LEAD !NTESRATCR REFINEMENT
Ccmbat Materiel PEO-
Spe213! La3ad !ntegratars Davalaper Devslopsr EM Laad
Lower Echelon C31 (B2C2), Lead CACDA(C3!) CECOM{ASCO) PEO CCS(CFS)
Vehicle Ctri & Opns (VCOS) Lead CACDA(MID) TACOM(ELEC) PED CCVI(OPS)
23 N
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Appendix C
Work Breakdown Structure (WBS) for Concept Exploration Definition

PART 1. PRODUCT REFINEMENT

This section describes the MS | product contents, associated accuracy
required for MS |, lists the product integrator as a whole or section, and
ACRWNG managem2nt board available support. The number of drafts indicate the
number of formal reviews required prior to MS |. This process ailows for
disciplinad evolution and impact analysis prior to final milestone product
delivery.

Required MsC ACRWG
Milestone AC-C4 Management
ABY AR Brsdyce Az2yF ey |AtB3F3£aF 33F9 8 GF €
2o REQUIREMENTS
Operational and Organizational Plan Final, AFV-PO Requirements
(C41 rafinement) as of MSi CACDA(C3I/MID)
Umbralla, AFV Common
Annex<es, mission unique
OPMODE Summary to include C3I
Required Operational Capabilities Final, CACDA Requirements
as of MS!
TOA, COEA Finai, CACDA Requirements
as of MS |

(C41 requirements~-technology analysis)

Functional Description 3 Draft CACDA Requirements
Lower Echelon C31, Battalion and
Batow fas ATCCS suppliement) CACDA
Vehicle Controi and Operating System
{VCOS) CACDA

(Defines VCOS to B2C2 information architecture)

(Note: Family guidance for 0&%0 Plan, ROC, and CFP not detailed in this plan.
Listed to ensure that when actioned, C4 is considered in deta:il.)
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Appendix C
Work Breakdown Structure (WBS) for Concapt Exploration Definition

Required MSC ACRWG
Milestone AC-C4 Management
F\ AC Bradyat Aagyragy !gtegrgtag Baargq Syppart
oo SPECIFICATIONS
Technical System Operational 3 Draft TACCM System Enginearing
Concept (SOC) Document (Sys Eng}
Executive Summary Requiremants.
Summary TACOM Sys Eng
Detaiied Definition TACOM Sys Eng
Sys Segment Specification (S89) 2 Draft CECOM Sys Eng
System Top Lavel
00  MANAGEMENT PLANS
AFV Automation and Communication 3 Change, AFVTF Life Cycle
Rasource Management Plan (ACRMP) for MS! Spt (LCS)
General, chapter 1 AFVTF Exec Board
Requiraments summary, chapter 2 CACDA Requirements Brd
Program Management, chapter 3 CECOM Exec Board
Acquisition Management, chapter 4 LOGCEN LCS
Development Management, chapter 5 CECM Sys Eng
Test and Evaluation, chapter 6 CECOM Test Planning
Plan for Support, chapter 7 CECOM LCS
Appendices
ACRMP Risk Management 2 Draft CECOM Config Mgti
Qual Assur (CM&QA)
Trade off determination and Analysis CECOM L.CS
Tachnical Risk CECOM Sys Eng
Cost Risk CECOM LCS
Management Risk CECOM LCS
ACRMP QA Management } Draft TACOM M & QA
ACRMP Configuration Management 2 Draft TACOM M & QA
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Appendix C
Work Breakdown Structure (WBS) for Concept Exploration Definition
Required MSC ACRWG
Milestone AC-C4 Management
B A ar* Pr Agoyragy [ntegrator Boarq Support
ACRMP Supplements Exec Board
B2C2 project management plan 2 Draft CECOM Sys Eng

Battalion Force Level
Battiefiald Functional Area
VCOS Project Management Plan 3 Draft TACOM Sys Eng
Vehicle Common
Mission Unique

Automation-Commu-ication Resourca

Working Group (ACRWG) Charter 2 Draft Exec Board

CED AC Work Plan 3 changes AFVTF w/ Exec Board,
(this pian) AMC, TRADOC Membarship
SOW/RFP for Final for MSI LCS Support

Demonstration Vatidation (C4 portion of Fam:ily SOW/RFP)
00 TECHNOLOGY ASSESSMENT

700, BTA Finat, CECOM/TACCM  Sys Eng
AMC Technology Base as of MS |
PEO/PM managed program and systems
Industry Programs
Foreign Sciances and Tachnology
Data Collection
(supports specification development)

o0 ARMY PLANS
000 TRADOC

TRADOC Plans {1 Draft CAC,CACDA Exec Brd,
for AFV MSI Life Cycle
Army Command and Control Master Plan
Maneuver Functional Area
IEW, CSS, Fire Support, Air Defenge
Army Command and Control Mission Area Qevelopment Plan
Army Battiefield Intarface Concept
Operational Facility (OPFAC) Laydown
Communication Data Base

Other, to be determined
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Work Breaakdown Structure (WBS) for Concept Exploration Definition

ARV art Pr at

000 AMC
AMC Plans, to be determined

000 PEO PLANS
PEO/PM Plans - C31 and Vehicle
Battlaefield Functional Area Command

and Control Systems,
Battliefield Communications Systems

C3S Standard Multicommand Managemant.,

Information Systems
Transition to AFV

PEQO/PM Plans - Vehicle

Other - %o be detarmined

27

Required
Milestone

Aeggragx

1 Draft
1 Draft

' Draft
1 Draft

1 Draft

MSC
AC-C4

!geagrgtg;

CECOM Lead

CECOM Lead

CECOM Lead
TACCOM Lead

TACOM Lead

30 Aug 88

ACRWG
Management
a3F4 Suppart

TBO

TBD
TBO
TBD

TBD
TBD

78D

TBD
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Appendix C

WORK BREAKDOWN STRUCTURE (WBS) for CONCEPT EXPLORATION DEFINITION

PART [11. WCRK BREAKDOWN STRUCTURE,

The following chart depicts the organization work breakdown structure or
system hierarchy based on a generic vehicle organization for Concept
Exploration Defirition (CED). It is primarily a logical view of the user
requirements.

lts purpose is to segment the VCOS (and B2CZ2) architecture into manageable
pieces. Designatad commands, in their stated roles, are to serve as subject
matter experts and are responsible for developing and executing AFV support
plans to achieve a Milestone | decision. User requirements and system
angineering n2eds must be stated or ci2arly refarenced.

The WBS is expected to be refined as the program evolves. As the concept

formulation process mature 3 materiel or physical view WBS is expected to be
createad,
Combat Materiel PED-
Wark Braakdawn 88Fuaturs Dovelsmar  Davatsamar  PM Lsad
Communications CACDA(C31) CECOM PEO COMM
Voice SIGCEN CECCM PM SINCGARS
Data SIGCEN CECOM PM ADDS
Security S1GCEN CECOM PEO COMM
Intercom, Internal Commo CACDA(MID) CECOM PEO COMM
Nois2 Reduction SIGCEN CECOM PM SINCGARS
Architecture Interface SIGCEN CECOM PM SINCGARS
Vehicle Defense CACDAMID) TACOM TED
Tailored Sensor Suite ARMSCH CECOM 78D
Controller CACDA(MID)  TACOM PM CHS
Reaction Suite ARMSCH TACOM T80
Fira Weapon Control CACDA(MID)} ARDEC PEO ARM
Primary Direct Fire ARMSCH ARDEC PEO ARM
Secondary Direct Fire INFSCH ARDEC PM Small Arms
Indirect Fire FASCH ARDEC PM CAWS,
PM Mortar
Missile ADASCH MICOM PEQO CCM
Combat Se-vice Support LOGCEN CECOM PM TMDE
Diagnostics LOGCEN TACOM
Prognostics LOGCEN TACOM
Test Program Set LOGCEN CECOM
TMDE LOGCEN CECOM
LRU Replacement ORDCEN TACOM
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Work Breakdown Structure (WBS)

Work Breakdown Strugture

Position and Navigation

Maneuver

Fira2 Support
{EW
Cs5

Air Defense

Embedded Training

Weapon

Vehicle Operations
Maintenance

Madizal Expert System
Missions (e.g.,river opns)

Environment Control

NBC Detaction

NBC Protection

Fira Detection

Fire Extinguish
Temperature-Humidity

Combat Lighting
Waste Disposal

VCOS Controller

Processors
interfaces
Displays

Computer Security

Bus Architecture - Oata Flow

High Speed
Medium Speed
Low Speed
Power Distribution
Interconnections
ATCCS
Components
Controller
Graceful Degradation

Appendix C

Combat Materiel
Qeveloper  Developer
CACDA(MID) ETL
ARMSCH, ETL
INFSCH, S1GCEN
FASCH ETL
INTELSCH ETL
LOGCEN ETL
ADASCH ETL
CAC (CATA) PMTRADE,
HEL
ARMSCH ARDEC
INFSCH TACCM
ORDSCH TACOM
HSC TACCM
AFV=-PO TACOM

CACDA(MID!) CROEC
CHEMSCH CRDEC
CHEMSCH CRDEC
CACDA(MID) TACOM
CACDA(MID) TACOM
CACDA(MID) CECOM,
HEL
CACDA(MID)  TACOM
CACDA(MID) HEL

CACDA(MID) TACOM
SIGCEN ETOL
CACDA(MIO) TACOM
CACDA(MID) ETOL,
HEL
INTELSCH  CECOM

CACDA(MID) TACOM
CACDA(MID) TACOM
CACBCA(MID)Y TACOM
CACDA(MID) TACOM
CACDA(MID) TACOM
CACDA(MID) TACOM
CACDA(C31) CECOM
CACDA(MID) TACOM
CACDA(MID)

CACDA (MID)

29
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PEO-
PM Lead

PEO COMM
PEQ CCV

PM CAWS
PEO IEW

PEO FAAD
PM TRADE

PM Abrams
PM Abrams
PM Abrams
PEQ HCS

?

PEDO HCS
PM NeC
PM NBC
PEQ CCV
PEQ CCV
PEO CCV

PEQ CCV
AFVTF (Role)
PEQO CCS

PEQ CC5

PEQ CCV
AFVTF

PEO CCV

PEO CCS, IEW

—~—— -
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Work Breskdown Structuras

Power Source
Vehicle Power
Aux Pwr Unit
Alternate Storage Device

Tgt Acg % Recognition
Acquisition
Classify
Friend-Foe Schama
Recognition-identification

ATCCS and B2C2 Support
ATCCS Interfaces
AFV C31! Integration
MVR Functional Area (FA)
Fire Support FA
ADA FA
IEW FA
€SS FA

Fighting Stations

Driver

Gunner
Direct Fire
Indirect Fire
Missle

Vehicla Commander

Staff-Special Purpose

Automotive Management

External Port-Interfaces
Vehicle to Vehicle
Vehicle to Trn Simulator
Vehicle to Commo Gateway
Vehicla to TMDE
Vehicle to Unit LAN

Appendix C

(WBS)

Combat
Qevelopar

CACDA (MID)

ENGSCH

CACDA (MID)
CACDA (MID)
CACDA(MID)
CACDAMID)
CACDA (MID}

CACDA(C21)
CACDA(CS )
CACDA(C3 1)
CACDAI(C31)
FASCH
ADASCH
INTELSCH
LOGCEN

CACDA(MID)
INFSCH
ARMSCH
INFSCH
FASCH
ADASCH
CACDA(C31)
CACDAMMID)

ORDCEN

CACDAMMID)
CACDA (MID)
CACDAMID)
CACDA(C3 )
CACDA (M1D)
CACDA(C31)

30

Materiel

Developer

TACOM
TACCM

ETOL

CECOM
CECC
TBO
TBD
T8O

CETOM
CECOM
CECOM
CECOM
CECOM
MICOM
CECOM
CECOM

TACOM
TACOM
ARDEC
ARDEC
ARDEC
MICOM
CECOM
CECOM

TACOM

CECOM
CECOM
PM TRADE
CECCM
CECOM
CECOM

PEO-
PM Lead

PM MEP
PEO CCV
PM MEP

PEO
PEO
PED
PED
PEO

ACIS
ACIS
ACIS
ACIS
ACIS

PEQ CC
PEO CC
PEO CCS, IEW
PM OPTADS
PM FATDS
PM FAADC2
PM ASAS/JTF
PM C35CS,
PEO STAMIS

[ 0)]

PEO
PEOQ

cev
cev

PEQ CCV

PEO CCV

PEO FS

PEO FAAD
PEO CCS

PEO CCS, |EW
PEO CCV
PEO COMM
PEO CCV
PM TRADE

PEO CCS,CoMM

PM TMOE
PEO COMM

30 Aug 88
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(ATR)
(ATR)
(ATR)
(ATR!
(ATR)
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Work Breakdown Structurs (WBS) for Concept Exploration Definition

Combat Materiel PEO-
Werk Braabidewn SEFyatyra Bavalaper PBavalapsrF PBM Laad
Miagion Support?® CACDA(MID) CECOM PM CHS
General C2 Operatisns CACDA(C3I1) CECOM PEO CCS,
PM CHS
IEW Special Support INTELSCH CECCM PEO IEW
MVR Special Support CACDA(MID) TACOM PEO CCV
FS Special Support FASCH PM CAWS
Fire Dir Center(Art/Mort) FASCH TACOM PEQ ARM
Howitzer Operations FASCH TACCM PM CAWS
Mortar Operations INFSCH TACOM PM MORTAR
Missle Operations ADASCH MICOM PED FAAD
C5S Special Support LOGCEN
ADA Special Support ADASCH M1 CCM PED FAAD,PM JTF
Mobility Support CACDA(MID) TACCM PEO CCV
Survivability CACDA TACCM, ?
CRDEC, AMCCOM,
Minefield Operations ENGSCH BRLEZ PEQO EngPraogs,
PM Mines
Remotad Veahicles ARMSCH TACCOM PM RPY/UAV
Robotic Commander Centar, ARMSCH, TACCOM ?
moC? ENGSCH,
Commo Master Station2 SIGCEN CECCM PEC COWM
Robotic Manipuiators QMSCH BRDEC, ?
TACOM
Madical Support HSC ? PEO HCS
Other 18D TBD 78D
OTHER, AS REQUIRED ? ? ?

Matrix Description and Key:

The first listad command has topic area l=2ad.

Combat Developer: Designated lead for requirements development or refinement
Materiel Developer: sys 2ngineer, supports requirements integration, and cost
assistance,

PEO/PM: Lead in assisting Combat and Materiel Developers.

7t Tc be determined.

1t MDC is the Multi-Dimensional Concept.

2: AFY FC2V must be able to house systems such as EPLRS, MSE which require
nodal or master station control.

3: Mission Support, to be developed to cover specific mission role
requirements, .

N
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APPENDIX D
MILESTONE | PRODUCT SUMMARY
This appendix has three parts. They are:

. Information and Assumptions
Il. Milestone | Products
i1, Summary

PART 1, INFORMATION and ASSUMPTIONS.

A. Reader is familiar with the Army Tactical Command and Contro! Systam
(ATCCS) and basic tenets of the Standard Army Vetronics Architecture program.
(Points of contact (POC): CECOM(AMSEL-RD-ASCQO) and TACOM(AMSEL~RV) ),

B. The AFV CCt Operational Definition (30 Aug 38), comprised of B2C2 and VCOS,
provides a point of departure and a logical {vs physical) organization for
battalion and below requirements refinement, |4t is envisioned that AFV C3lI
wiil suppiement the Army Tactical Command and Control System (ATCCS) by
capitalizing 2n the advantages g3ained by a forse aquipped with ARV, This
definition will b2 expanded in the functional description (FD), technicai
systam oparational concept (S0C), and system segment specification (55S).

(POC: AMC (AMC3P-AFV), CAC AFV-PO(ATZL-CAB), AFYTF(DAMO-AFV-C))

C. MS | product described are |ife cycle documents which will evaive through
the Oemonstration-Validation Phasa., Afl ara2 2xpactad to mature are varying
rates, i.2. Q%0 Plan the highest, System Specification the lowest, Howsver, all

must be consistent with traceability back to requirements. (Reference: AR 70-1,
AR 71-9, DOD-STD 2167/2187A).

D. FACT-1. TRADOC, AMC and the information Systems Command (1SC) have
formally raecognized that current computer-communication resource deveiopment
guidance does not provide sufficient information for embedded battiafieild
automation system (BAS) integration. Software tachnology historically has been
given fow priority. Resources to support fielded systems are severely
constrained. Computer resource management is not universally supported., 0&0
Plans and ROC’'s in general lack adequate detail to define information system
architectures. Drafts of AR 70-1, TRADOC-R 70-2, AMCR 70-16 reflect these
facts. {(Reference: General Officer Conference, subject: Life Cycle Software
Support, 22 Jun 88, POC: TRADOC(ATCD-C), AMC(AMCDE-AT)).

—— - —
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Mitestone | Product Summary

E. FACT-2. The milestone requiraed computer resource management plan is only a
plan to organize the development and refinement of C4 definition and support.
It plans for computer engineering products that are required by DOD standards.
Current AMC and TRADOC guidance ragquire a computer resource management plan
(CAMP}, without referance to the required DOD products. (Reference: AMC-TRADOC
PAM 70-2)

F. FACT-3. AFV wiil have embeaded mission critical computer and zomrunizat:on
resources. Examples: Fire Controi, Embadded Training, Diagnost:cs,
Communication Systems, and C2 support, (Reference the AFYV 0X0 Plan}

G. Challang2., The combination of the above facts presents an AFY challaenge,
Computer integration policy and guidance is avolving. That's good. However,
AFY faces a milestone deciszion. C4[ raquirements must axplicitty Jefined.
Delay 1n architectura definition work affort will oniy add to the problems
tdentified in fact-!,

H. Resolution. Address the spectrum of C4 combat and matariel requirements
eariy. In accordance with DA, TRADOC, AMC guidance, the AFV C4 pragram has
bean tailored to meet mission n2eds. The required CRMP has been expanded to
inctude C31 requirements, henca2 the AFYV CRMP is 2ntitled Automation [Computer:
and Communtications Rasource Management Plan (ACRMP). The Functional
Description dofines the usar view of the information architecture before it
buiit., The System Operational Concept describes a candidate hardware solution
and describes soldier ope~ations. The System Specification describes top level
technical detail, The combination of the four products define the who, what,
whar2, and why of the envisioned AFV C4 family subsystem suitable for
Headquarters through action officer or engineer agre2ement. Accuracy levels for
MS | discusse2d at Appendix C, part |1,
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PART 1. MILESTONE | PROCUCTS.
A. USER REQUIREMENTS.

Formulation and rafinement of user raquirements during AFV CED Phase is the
priority goal. C4 functional system support and interfaces must be defined.
These requirements will serve as a baseline to develop appropriate AC technical
specifications and managerial support plans for a successful MS | and an
aggr2ssive Demonstration Validation phase start,

Rasponsibla for family regquirements development: TRADOC, AFV-PO
Support Agencies: AMC, AFVTF.
C41 Lo2ad for Action: CACQA
C41 Le2ad Support: CAC(CATA), CACCAMID,C31), LOGCENI(C3),
AFVTF (CD), CECCM, TACOM.
Work Group Support: ACEWG, Requirements Board
AC Product interfaces: FD, S0C, 585, ACRMP.

1) Operational ard Orzanizational (2&0) Plan. Refine the 0&0 Plan fo
2nsure C3! ra2quirements ars dofinad. Document C31 in a C31 annex.
2} Reguired Operational Capabilities (ROC). Rafine OX0 requiraments,

define interfaces to inciude ATCCS and establish parametric guidalines for
autcmation and communication rasources for AFY. Requirements must be
documented or clearly referenced. The Functional Description will serve a RGC
annex.

3) Functiona: Description (FD). Tha FD rafines user 0&0 and ROC
operational requirements suitable for [tachnicall System Operational [Concept!
ODefinition and System Segment Specification creation. [t defines the
integrated BZC2/VCOS system information architecture and is considered an annex
to the ROC and the C31 and vehicle architecture requirements definition
document, Reviaw DOD-S7D-7335, and evolving AR 70-1 and TRADQC-R 71-2.

The FD will have two parts:

{a) FO Executive Summary. Target Audience is senior military and
civilian executives (08 and above level),

{b) Detailed FD. Describes in sufficient detail to gain approval.
FD s to be structurad to enable top down raeview with lower levels containing
mor2 non-repetitive information. Therafors the reader may stop at the level
n22ded to understand the system concept in user terms.
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B. SYSTEM ENGINEERING DELIVERABLES.

These products reflect AFV AC requirements that are developed in the AFV
0&0 Plan, ROC, and supporting FD. They provide specifications and management
plans to ensure user requirements are satisfied. Reference: COD-STD-
2167/2167A.

Responsible for family C4 specifications: AMC AFV integration Group
Support Agencies: TRADOC, AFVTF,

Vehicle Electronics Lead Action: TACCM

C41 Lead Action: CECOM

Lead Support: CACDA(MID,C31), AFVTF(CD MD), CEZCM, TACCM.

Work Group Support: ACRWG, System Engineering Board.

AC Product Interfaces: FQ, S0C, 8855, ACRMP.

1) [Tachnicall Svstem Operational Concept (50C) Oefinition. Serves as the
technical 3ystam operations concept., Describes the AFV C31 architecture as
related to Army Tactical Command and Control System (ATCCS)., It's purpose i3
to describa the role of automation and communications within the AFV., This
document directly reflects user requirements and will be updatad for MS (1,
TACOM is the executing agency wit- averall SOC responsibility. The SO0C wilt
have a8 minimum of two parts. They are:

(a) Executive Summary. Establishes the goail for AFV C3I reiated
analysis and work 2ffort., Target audience 06 or equivala2nt and above managers.

(b) Technical System Operation Concept Description., Provides
sufficient datail to describe system operations. The detailed descriptions
will build on the Functional Description and be formatted similar to the FD.

2) System Segment Specification (555), The preaiiminary SSS documents
technical system requirements. It differentiates between raquirements which are
to be accomplished by the VCOS and B82C2 automatic arcnitectures, 1t represents
the government top-level view on how to allocate user requirements to hardware
(computer and communication) and software, Manual/automatic input, process
and output is specified, CECOM is the 2xecuting agent. This document will be
refined during Demonstration Validation,
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C. C4 PLANNING.

1) The planning goal is: at Milestone | the work effort described in this
pltan will b2 historical - action completed. The Automation and Communication
Resource Management Plan (ACRMP) will be the plan of record to orchestrate
follow on AFY C4 materiel acquisition phases,

2) This werk plan focuses on the Concept Exploration Definition Phase
actions,

3) Automation and Communication Resource Management Plan (ACRMP), The
Task Force umbraila plan for AC life cycle raquiremant and resource development
managemant. The ACRMP contains saven chapters: General (introduction),

Requirements Summary, Program Responsibilities (TRADOC, AMC, PEQD, ACRWG),
Acquisition Strategy, Test & Evaluation, Devaelopment Management, and Post
Depioyment Support.

Responsible for ACRMP: AFVTF

Support Agencies: TRADOC, AMC.

L2ad Support: CECOM, TACOM, CACDA, ARDEZ, CRCEC, MICOM,

Work Group Support: ACRWG, Life Cycle Support Board.

AC Product interfacas: FD, S0C, S8S, AFV Family Productz-Plans.

The ACAMP will be refined in the areas of:

(al Requirements Integration. Anticipate requirement changes or
updates. Document C31 pian to facilitate requirement refinements in a
disciplined manner. Action: CACDA. ACRWG support: Requirements Board.

(b) Quality Assurance Management. Quality Assurance and Management
will be used to describe the organizations and procedures for evaluating
government or contractor originated documentation, hardware (computers &
communications) and software to ensure AFY product consistency. Action: TACOM,
ACRWG support providad by the Configuration Management & Quality Assurance (CM
& QA) Board,
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(c} Configuration Managament (CM). CM will cover documentation,
hardware (automation and communications) and software configuration management
practices that are directiy applicable to AFV computer, communication, and
alectronics resources, This portion supplements the AFV Configuration
Management Plan. Action: TACOM, with ACRWG CM & QA Board Board support.

(d) Technical Risk Management, identify the areas of risk or
concarn which requiras further analysis and review. Risk Management strives
for risk reduction on the AC and C4l requirements and technologies. Cost,
schedule, technotogy, management and funding risks will be addrassed. As
required, these areas are feed into the Concept Formulation Process for
analysis, Action: CECIM, with ACAWG System Engineering and Life Cycle Support
& Planning Board support,

() DSysiam Engineering, Svstam angineering principles described in
the ACRMP must be reviewed and refined in the command, control, communi-
cations, computer {includes artificial int2iligence and robotics), and vehicie
alactranics tachnoiogy ar2as. Action: CEZOM, with ACRWG System Engineering

Boara Support.

PART 111. SLMMARY

Part | provided the basic ratienale for the C4 product requirements. Part
ti defined the products. These products coltectively define the architecture.

For Mitestone | these products will be captured at a predetermined time for
decision board reviaw; however 2ach will continue to evolve through and beyond
Mitlestone |1,
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MILESTONE | SUPPORT

This appendix has five parts:

. Introduction.

li. C4 Direct Support Products.
ttt, Support Products.

(AVIN DA-MACCM Ptlans.

V. Summary .

PART |, INTRCCUCTION,

A. This appendix describes the muttitude of direct 2r indirect (non-C4 pure)
work efforts that affact AFV C4. Heretofore, special areas such as logistics,
cost, testing, human factors, or training have tacklied the AFY challenge from a
spa2cial interest point of view., Each ar=a addresses C4 to varying degrees,.

For example: LSA task 202 deals %o hardware-sofiware analysis, embedded
training needs computer rasources, family level cost estimates roughiy estimates
computer resource dollars, the soldier machine intarface 1s through the
fighting station, and computer resource testing is part of the AFV system test
plans,

B. Each spacialty area has a place within the materiel acquisition process
{(MAP) and =ach will address the AFV family perspective. By design, none have
been tailorad to specificaltly address technical and functional complexities of
C4., All MAP ar=as must be consist2nt. This annex describes the
interrelationships with the other AFY products.

PART Il. C4 DIRECT SUPPORT PRODUCTS.

The products below as a results of supporting analyses have direct
applicability to C4 deveiopments, They are listed to ensure C4 is considered
ear |y and throughout their development,

A. Automation-Communications Requirements and Engineering Management Plans.
The complexity of dictates special ar2a focus and precise management. Project
Management Plans (PMP) for VCOS and B2C2 ar2 to produced to plan for their
implementation. Although one command has action, each PMP will reflect a
multiple command work =ffort., As the PMP's avolve risk factors (technical,
managerial, and cost) ar=2 envisioned to be reduced. The following engineering
plans are annex2s to the ACRMP,

1} Vehicle Control and Operating System (VCOS) PMP. Orchestrates the
integration of VCOS architecture components within AFV, It describes the
organizations, procedures, B2C2 Interoperability, and tasks or activities
required to develop VCOS hardware and software, Action: TACOM.
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2) Battalion and Below Command and Control (B2C2) PMP. Technical
integration plan to develop common C3| system support for AFV. |t describes
the organizations, procedures, VCOS Interoperability, and tasks or activities
required to develop B2C2 hardware and software. Action: CECOM,

B. Concept Formulation Package (TOD, TOA, BTA, COEA). Analysis to complete
the CFP is cyclic, Evolving results are applied to AFV products. In turn the
application is evaluated unti! a satisfactory soiution is reached,

Lead Agency: AMC, TRADOC

Le2ad Support Agencies: AFVTF, TRADOC, TACOM, CECOM
Work Group Support: ACRWG

AC Document Interfaces: ACRMP, FD, SOC, &S5

1) Automation and Conmmunication (AC) Technology Assessment. This is an
annex to the AFY family Technology Assessmant or TOD and evoiving BTA, The AC
portion is emphasized here. The AFV AC Technology Assessment covers Army Tech
Bas2, PEQ/PM systems, foreign science2, and ND! systems or componaents, A
coordinated work breakdown structure will be used., This work effort is listad
here to encure C4| is addressed and to identify the need to plan for technology
insertion,

2) Trade Off Analysis. Along with the TOD, preliminary results may be
utilized to developmant the C4 Functional Description (FD), and technical
System Operational Concept (50C).,

3) Best Technical Approach. The on going BTA analysis is expected to
provide supporting information to the FO, SOC, and System Segment Specification
(SSS) developers,

4) Cost Operational Effactiveness Analysis (COEA). Evolving COEA resuits
in the C3l-vehicle control and C4! materi2i requirements are applied to AFV C4
products.

C. Statement of Work (SOW) and Request for Proposal (RFP). The automation
and communication AC C41 AFV Contractor Demonstration Validation Phase efforts
must be documented by the conclusion of Concept Exploration Definition, Work
affort toward this goal must support overall AFV SOW/RFP efforts, Provide
ACRMP input to recommend management guides to capture prototype or
demonstration data for full scale development,

L2ad Agency: AMC (TACOM)

Lead Support Agencies: AMC, TRADOC, CECOM, TACOM, CRDEC, MICOM,
ETL, PM TRADE, HEL,

Work Group Support: ACRWG, Life Cycle Support & Plans.

AC Document Interfaces: ACRMP
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D. Test Planning. Tha AFV Tast and Evaluation Master Plan (TEMP) is to
provide the family test plan. Computer (and if necessary communication)
resource testing at the famitly level is to be covered; however, due to the
scope of the family all levels of testing may not be covered. Therefore, the
ACRMP will refine test requirements for AFV AC-C4, while maintaining
compatibility with the TEMP.

Lead Agency: AMC (TACCM, CECOM)

L=2ad Support Agenctes: AMC, TRADOC, CAC, CECCM, TACCM, MICOM, ARCEZ,
CRDEC, ETL, PM TRADE, HEL.

Work Group Support: ACRWG, Test Planning Board

AC Document iInterfaces: ACRMP

E. Hardware-Sof*tware Cost Data Refin=smant. Cost data has and will continue be
collected at the vehicle and family lavels, Refinement for hardware (computar
& communication) and software is required to capture accurate estimates of
development, operational, and supportability (maintenance) costs,

Lead Agency: AMC (CECOM)
Lead Support Agencies: AMC, TRADOC, CAC, CECOM, TACCM, MICCM,
CRODEZ, ETL, PM TRADE, HEL.

Work Group Suppoert: ACRWG, Life Cycle Support % Planning Board,
AC Document Interfaces: ACRMP

F. Logistics Integration. The ILSP is the famiiy approach to logistics
intagration and covers the total spectrum development and post deployment
support. The ACRMP focuses on the specifics of computer, communication, and
electronics (CCE) to ensure sufficient guidance is provided. |ILSP and ACRMP
consistency is required,

Lead Agency: TRADOC (LOGCEN)

L=2ad Support Agencies: AMC, TRADOC.

Work Group Support: ACRWG, Life Cycle Support & Planning Board.
AC Document Interfaces: ACRMP

G. Human Factors Analysis. The VCOS fighting station is the single soldier
machine interface. Combat and materia2| (software-hardware) requirements
analysis is be conducted.

Lead Agency: AMC (HEL)

Lead Support Agencies: AMC, TRADQC, PM TRARE

Work Group Support: ACRWG, System Enginearing & Plans Board.
AC Document Interfaces: ACRMP
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H. Training. The training development community, as guided by the AFV STRAP,
is expected to define those functions to be allocated to vehicle organic
embedded training. The ACRMP defines the development (or technical) approach.
The C4 (B2C2 and VCOS) functional description will define the embedded training
information architecture.

L2ad Agency: AMC (PM TRACE)

L2ad Support Agencies: AMC, TRADOC, CAC

Work Group Support: ACRWG, Life Cycie Suppor* % Planning Board.
AC Document Interfaces: ACRMP

I. Other products affect C4 products. Recommandations to improve this
appendix requestad,
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PART 1. SUPPORT PRODUCTS.

The documents beiow directly affect or impact AC developments but are not
direct!ly controlled by AC-C4 combat and materie! developers. All must be
integrated to consider AC related requirements. Each are covered in separate
work plans or directives. Organizations responsible for analytical effort in
the product areas are responsible for providing information and maintaining
coordination with AFY AC developaers., (Selacted products listad at part two,
this appendix, are repeatad here for emphasis.)

A. Requirements Oocumentation. As statad the 0&0 Plan and ROC directly affect
C4! intagration 2fforts,

B. System Training Plan (STRAP). Covers the total management spactrum of
training. ACRMP manages tha technical implementation of 2mbedded training.
STRAP pr imary document for Army organization and functional requirsment
development. STRAP guides the user community toward identifying the tasks and
goals of AFV ambedded training.

C. Test and Evaluation Master Plan (TEMP). Covers AFV subject matter system
planning. ACRMP covers AC test and evaluation (TE) and is a separately
published annex to the TEMP., The Tast Intagration Work Group (TIWG) supports

AFV system TE and will consist of members literate in AC testing,

D. System Manpower Management Plan (SMMP). Orchestrates Army human factor
engineering (HFE) effort for AFV and will provide technical data (Soldier
Machine Interface (SMI), HFE, QQPRI, Safety) to ACRWG for AC development
technical consideration. SMI information sharing is essential. Human factors
engineering will be considered throughout AFV life cycle.

E. Basaeline Cost Estimate (BCE). Develops cost data for AFYV. It will cover

AC costs. Costing effort includes ATCCS hardware and software as refated to
AFV utilization and developments.

F. Concept Formuiation Package (CFP), This process leads to the development
of the TOD, TOA, BTA, and COEA documents based on modeling and analytical
support. AC raquirements and ar=2as of or at risk will be considerad., AC

requirements must be considered during CFP and in resulting documents.
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G. Inteqrataed Logistics Support Plan (ILSP). ILSP reflects the AFV
acquisition strategy, contractor support (to includae vehicle drawings, best
technical approach, Manprint, survivability, integrated logistics (LSA,
testability, and management), producibility, and systems engireeringl and
computer-communication resource support requirements. The ILSP is the capstone
logistics document. The ACRMP is considered an annex to specify specific
computer and communication neads,

H. Systems Threat Assa2ssment Report (STAR). The STAR will be developed AW
the Threat Suppert Plan (TSP). AC development must consider threat strengths
in AC and C3! and be able to exploit threat weakness.

. System Concept Paper (3CP). Summarizes the ~verall AFV system concept.
The SCP zontains a C3 paragraph.

J. AFVY OQOperational Concept. This cuncept develops AirLand Battie Future
(ALB-F}. Advanced C3| neads identified.

¥. Transition Plan (TP). The TP is the plan to move the Army toward AFV. It
will include (state or referance) ATCCS as now planned to ATCCS with lower
echeion C31,

L. Materiel Fielding Plan, Battalion set fielding is 2nvisioned, utilization
and impie2mentation of C4 resources are to be addrassed.

M. Production Readiness Report. Must include the readiness or avaitability of
hardware-software life cycle support. Post deployment support is a requireaed
topic in the ACRMP and includes development environments (to include
emulators), programming languages, maintenance, engineering change proposals,
and the requirement for field operated hardware-software at the life cycle
support facility,

N. Configuration Management Plan (CMP), The family oriented CMP must be
compatible with the guidelines set forth in the ACRMP,

0. Other, as plans mature,.
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PART I1V. DA-MACCM PLANS,

A. lIntroduction. AFV C4 initiatives impact a myriad of non-AFV pure plans.
These plans are expecteqd to be reviewed and draft updates ready for publication
at milestone I.

B. TRADQOC HQ AC Plans and Actions. Master plans are to be refined to
incorporata the characteristics of AFY systems horizonta'ly znd vertically
among the five battlefield mission areas to achieve integration of
requirements, Draft changes to the plans listeqg below are expectea to be raady
by MS 1.

1Y €2 Master Plan (ACIMP). Update and refine to incorporate lower echelon
Command and Control (Cl) as r2f'22t2d in AFV C31 concepts.

2) ©2 Missian Arza Development Plan, Update and refine to incorporate AFY
p.ans.,
3} Army Battlafield Interface Concept (ABIC:., Expand plan below battalion

feveis,

4) Oparational Facility (OPFAC) Laydown. Update and refine according to
AFY plans.

9) Communication Database. Update and rafine according to AFV plans.

8) Qther Regquirements. Review and consolidate mission needs, 0&0, ROC,
plans, and avents for AFV applicability and integration.

7) Policy, Plans and Activities. Notify the AFVTF AFV Proponency Office
(ATZL-CAB) and AMC (AMCSP-AFV) upon initiation of plans, procedures, work or
study groups creation, or reguiatory guidance changes that may impact AC
devaiopments,

8) Affected Battlafield Functional Areas (BFA): Manauver (MVR), Fire
Support (FS), Air Defense (AD), Combat Service Support (C3S}, and Inteltiigence
& Electronic Warfare (1EW),

3) Qther, TBD.
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C. AMC AC-C4 Plans.

1} Technology 'ntegration. Tailor AFV AC applicable Army Technology Base,
Program Managed systems, foreign science, and industry programs toward AFV
deveiopments. Collect technical, demonstration, P3|, and milestone data.
Identify dollar or technology constraints which may impact AFV.

Lead Agency: AMC,

Support Agency: TRADOC, other TBD.

Work Group Support: ACRWG.

AC document interfaces: ACRMP, SOD, TA (AC annexi.

2) Mission Arza Materiel Plan (MAMP). Cross walk MAMP to AFV
raquirements, All mission ar=as must be considered,

31 Poliey, Plans and Activities., Notify AFVTF, AFV Praopon2nzy Office
(ATZL-CAB) and AMC (AMCSP-AFV) upon initiation of plans, work or study group
cr2ation, pracadures or regulations which may impact AC-C4 develospments,

D. rE2 Plans, Refine plans %. anticipate AFY raquirements.

1) Communication Systems. Pilan for VC0OS and BZCI inteqration.

2) Functional C2 Systems. Plan for VCOS and B2C2 intzgration.

3) Policy, Plans and Activities., WNotify AFVTF, AFV Praponency Office
(ATZL-CAB) and AMC (AMCS5P-AFV) upon initiation of plans, work or study group
creation, procedures or raegulations which may impact AC-C4 developments,

D. SARD Plans,

1} Long Range Resource Davelopment and Acquisition Ptan (LRRDAP). Cross
raferance LRRDAP to AFV requirements. Consider all mission areas and AFY
mission roles., Coordination with ODCS0PS (DAMO) is expected.

2) Potlicy, Pltans and Activities. Notify AFVTF, AFY Propanency Office
(ATZL-CAB) and AMC (AMCSP-AFV) upon initiation of plans, work or study group
creation, procedure2s or regulations which may impact AC-C4 developments.

3) Other. PEO and DARPA coordination to determine applicable 2ffort for
AFY development, fielding, and P31.

E. HQ DA Staff - All. Notify AFVTF, AFV Proponency Office (ATZ.-CAB) and
AMC (AMCSP-AFY) upon initiation of plans, work or study group creation,
procedures or ragulations which may impact AC-C4 developments.

F. Other to be determined.
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PART V. SUMMARY

The goa! of CED is to define AFV in sufficient detaii for a milestone
decision. The Army materiel| acquisition process (MAP) supports this effort,
Unfortunately, the the dynamics of MAP have been dafined for singie systems and
only recently updated for families of system of similar class, 2.3. Common
Hardware Softwara undar PEQ CI3,

AFV i3 more than !ethality and horse power. It contains a subordinate class

{or family) of AC-C4 requirements and evolving materiel| solutions, This class
must be addressed.
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This appendix has thr2e parts:

. Introduction.
I'l. Army AFY Support.
1, Special Army Support.

PART 1. INTRCCUCTICN.

The total magnitud2 of AC-C4 work effart within the Army is aimost
incomprahensible. However, it is the magnitude that is most promising for AFVY,
It shows that the gcals af AFY C4| ara possible if planned, controlted, ana
orchestratad,

Part Il demonstrates that Armv support exists for the AFY C3l program,
Part 11! depicts othar work affort that is not normaily assaciatad with the AFV
T4 oroiect. ATV T4 i5 not expectad to increase their respective work iocads but
utitiz2 evolving resuits to an AFY advantage. The pieces of an advanced 3!
architectur2 are for the most par®t in place. As a start the piayers must be
noti1fi2d of their role and potentia! application to AFY.

PART 11. ARMY AFY SUPPORT,

AFY support for C31-C41 inittiatives is defined in by the Automation and
Communication Resource Working Group, via its' approved charter. The work
organization was summary at paragraph 4C, Work Organization. ACRWG membtership
follows:

A. Convening and Approval Authority: Director, AFVTF.

B. ACRWG Chair: Deputy Diresctor, AFVTF

€. DA Advisory Panel: DA Staff (ODC3GPS, 0NDCSLOG, Q0ISC4, ASA(RDA)), PED ICS,
PEQ COMM, PEO IEW, AMC HQ, TRADROC HQ, and AVSCOM. May serve as senior advisors
to the ACRWG boards |isted below.

D. ACRWG Sitting Chair: AFVTF, Project Officer C3|

E. ACRWG Executive Board. Sitting Chair: AFYTF. Members: AMC Intagration
Group, AFV Propcnency Office, LOGCEN, SIGCEN, TACOM, CECOM. Associat2 mempers:
TBD. The subordinate management boards are:

(1) Requirements Development. Sitting Chair: CACDA. Members: INFSCH,
ARMSCH, FASCH, ADASCH, SIGCEN, INTELSCH, ORDCEN, CHEMSCH, CHAPLAIN (honorary,
for risk reduction)., Associate Members: PEO- ACIS, CCV, IEW, COMM, CCS,
Enginearing Topographic Lab (ETL), and PM TMDE.
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(2) System Engineering, Sitting Chair: TACOM. Deputy: CECOM.
Mambers: ARDEC, MICCM, CRCEC, HEL, PM TRACE, ETL, CACDA, NRCEZ. Azsociate
members: PEO - FAAD, FS, ARM.

{3) Life Cycie Support and Plans. Sitting Chair: CECOM. Members: ARCECZ,
MICOM, ETDL, LABCOM, TACCM, LOGCEN, CACDA., Associate members: TBD. Advisory
member: LEA.

(4) Test Planning. Sitting Cha:ir: TACIM., Deputy: CECOM. Members: CAC,
CRCCEN, L.OGCEN. Associate memb2rs: TcACOM, FEO- CCS, COMM, PEO (W, and PM
TMCE. Associate memowrs; PT2- ACIS, TCV, EW, CCMM, CCS, and PM TMOE.
Advisor: QTEA, TECIM

Quatiity Assurance and Configuration Management. Sitting Chair: TACIM.

g)
rs: T2 b2 determinad from WBS designees,

{
Memb 2

AFY ACRWG participation is e2xpected ts 2xpand sr contrast 3as mission

raguireas,
PART {1t., SPEZIAL ARMY SUPPORT.

Othar Work Group (WG) or Committees., The following WG's ars anticipated to
participate in AC-C4 devaliopments., Task Faorce participation is expectad in
2acn,

A, AFY Work Groups. The foltowing WG's may be utilized during CED: Mansuver,
Logistics, Manprint, Thr=at, Standardization & interoperability, Cost,
Training, and Taest. Each work group has a special area focus. Each are
requirad to consider C4 davelopments and initiatives, The AFV ACRWG charter
describes relationships with these work groups in mora detail, Membership-
participation: Army wide. Leadership is provided by: AFVTF, AMC(AMCSP-AFY) ,
and TRARQC AFV-PO(ATZL-CAB).

B. Standard Army Vetronics Architactura (SAVA), GSAVA (s expected to guide
Vetronics definition for the Army and wili coordinate with the Tri-Sarvice
Joint integrated Avionics Working Group., Avionic specifications and devices
will be considered. Status: Inactive, TACCM, LABCCM only.

C. Robotics Tech Base Group (RTBG), RTBG focusa2s the Army Tech Base for
robotics efforts and identifies candidate technologies or projects for AFY, It
will also support general AFV Technoiogy Assessment 2fforts and reviews the

ACRMP to ensure management guidelines are established. Army chair: Human
Engineering Laboratory., Membership-particpation: Army wide, a joint AMC-TRADOC
work group.,

O. Artificial Intelligence Tech Base Group (AITBG). AITBG focuses Tech Base

for Al efforts and identifies candidate technologies or projects for AFV. It

will also support general AFV Technology Assessment efforts and reviews the
48
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ACRMP to ensure management guidelines are established. Army chair: LABCOM,
Harry Diamond Laboratory., Membership-particpation: Army wide, a joint
AMC-TRADOC work group.

E. Artificial Intelligenca (Al) Centers of Exceliance. Under the direction of
the HQ DA Al Management Center, multiple MACOM-MSC's have established centers
to apolv [(computar sciencel Al tachnology. These knowla2dge 2ngineering cantars
have been es*tablizhed at LOGCEN, SIiGCEN, TRADCC HQ, TECCM, CAC, I1SEC, ang
INTELCEN. |t is 2nvisioned that tactical or command and control Jacision
support tools may become available for mission, anemy, troops. terrain, and
time analyses (METT-T).

E. AirLand Batt!a (ALB-F) Future Study Group. Locatad at <he Combined Arms
Canter, the ALB-F group is refining the ALB-F concept and doctrine, As the CZf
piace maturas 1ts' effact an the AFY O%2 Plan, ROC, and FO will be anatyzead for
imoact.

F. Armor An%ti-Armar (A32) Study Sroup.  Impac<e on 232, i35 %o Ze dezermined
Howeaver, it 1S anticipatad that the scombination of ALE-F, AFV force
requ.remant, and the A3 wilil produce a comprehensive plan for heavy forege

modernization that direct affects on the C4 mission area.

G. Position-Navigation Developments., Enginearing Tapographic Laberatory (ETL)
fias seen designated the Armv lead in coli2cting combat requir2ments for
position/navigation support, ETL is working with the Defense Mapping Agency to
Javelop map data support and standards for tactical use.

H. Maneuver Control System (MCS) Improvements, The maneuver battlefield
function area (BFA) TRADOC schoois are updating the MCS requirements documents
for battalion and below support. The resulting functional requirements ara2 to
be applied to AFV and axpanded to all BFA’s., CACDA-C31 has the integration
lead., Current participants are: INFSCH, ARMSCH, 51GCeN, ENGSCH, AVIACEN,
CHEMSCH, and MPSCH,

I+ ATCCS System Engineering and Standards. This is a cooperative effort by
praimarily CACDA, CECOM, PED CC5, PED COMM, and PEO (EW to integrate the Army
Tactical Command and Control Systems (ATCCS). The subset of the avoliving
standards are applicable to AFV B2C2 initiatives, but these standards must not
tachnically overburden lower echelon C2 systems.

J. ATCCS Systems., The basic tenets of Army command and control system have
baen established ATCCS. MCS, FAADC2I, AFATDS, C35CS, ASAS provide functional
mission area C2 support. Communications are supperted by SINCGARS, JTIDS,
EPLRS, and MSE. Each support lower echelon command and control to varvying
degraes; however, none provide a common battaliocn and below force level control
system. Todays ATCCS plans support ALB. A combined AFY-ATCCS supports ALB-F.
The players in the ATCCS developments are: CACDA, TRADOC schools (para H,
above), FASCH, ADASCH, INTELSCH, LOGCEN, PEO CCS, PEQ CCMM, PEOQ [EW, PM JTF, PM
TMDE, ETL, CECOM, and MiCOM. )
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K. Army Material Tachnology Base. A myriad of initiatives exist covering the
entire spectrum of computer-conmmunication science technologies. For example:
CECOM is supporting communication system improvements and is assisting in lower
echelon C2 deveiopments. The TACOM combat vehicle command and control (CVCC)
program ties their Vetronics program together for the M1-M2 fleet. TACCM-HEL
have technology demonstrator programs. ARDEC has a program to support C2 and
capitalize on current vehicle space-weight constraints via the utilization of
advanced {smaller-powerfuil! computer ship technology. Thes2 technology base
programs can form the AFV C3! cornerstone,

L. Currant Fleet Block Improvements. The Standardized !ntegrated Command Post
System (SICPS) plar to improve the M577 and provide an internal ATCCS component
architactura, Planned M1 block improvements consider vehicle information
dissemination support, Position-Navigation support, improved fire control, and
other AFYV [ike characteristics. Thase are part of the AFY building blocks.
Participants in these davalopments ar=: CACDA, TACCIM, CECOM, NRREC, PED CCY,
PED CT3, FED TOMM, ARMSCH and INFSCH.

M., Combat Vehicle Command and Control System.  Although currently oriented
toward the M1-M2 fleat, the German (NATO) interoperability aspects of tha
program may be applied to AFV. ASARDA, TACOM, CECOM, ARDEC along with the
Germans are pursuing joint lowar echelon command and control,

N. Other, TEDC.

(Changes or updates to this annex ares 2xpected.)
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APPENDIX G
€5 and BACKGROUND
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Army Battlefield Interface Concept
Army C2 Master Pian
Research, Development, and Acquisition
Materiel Requirements
AFV Automation and Communication Resource
Management Plan, w/ chang2 1, Jan 88.
Materiel Acquisition Handbook, 1387.
C2 Mission Ar=a Development Plan (Draft)
ACRWG Session Rasults, April 88
Managament of Computer Resources in
Battlafiald Automated Systems
Oraft, Life Cycle System Managemant Model
{(LCSWM) for Army Systems
Management of Computer Resources
in Major Defense Systems
Defanse System Software2 Development
Functional Description
Approved 0&0 Plan of AFV, CARDS No. 01002P
Draft, Required Oparational Capabilities
Life Cycle Software Support (LCSS) Program,
Draft

listed in the preliminary AFV ACRMP)
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AUTHORIZATION

A. Charter for the Department of the Army, Armored Family of Vehicles Task
Force, DAMO-FDD, 17 Feb 86.

B. Automation and Communication Resource Management Plan (ACRMP), DAMO-AFY-C,
Chang2 1, Jan 88, Vol XV (U), (DTIC AD Number: A1S0 334, fermerly known as the
Computer Resource Management Plan (CERMP)),

GUIDANCE

C. Message, AFVTF, DAMO-AFV-C, subject: Armored Family of Vehicies Lower
Ezhelon C3! Raquirements, 211200 Apr 38Z.

This message established development approach policy: 1) Analysis and
definition of C3! concepts and requirements at battalion and below leveals
oczurs for all battlefield function areas, 2) Build on the Army Tactical
Command and Control System (ATCC3), 3) Determine candidate functions for
integrated automation and communications, 4) Explicitly state or clearly
raferance C31 requirements in AFV raquirements and planning documents, and 5)
Synchronize C3| developmants,

0. Memorandum, AFYTF, DAMO-AFV-C, subject: Resu!ts of the Armorad Family of
Vehicles Automation and Communication Resource Working Group (ACRWG) C2| and
Vehicle Architecture Planning Session, 16 May 88,

This memorandum provided the initial ACRWG approvad C3! Architecture
Definition (B2C2-VYCOS) to assist the Concept Formulation Process and
require2ments refinement efforts. ACRWG approval based on CAC(AFV-PQ), CACDA,
ARMSCH, INFSCH, ADASCH, FASCH, LOGCEN, and INTELSCH review and support. Aiso
provided a draft of this work plan and established the need for a preliminary
System Raquirements Review prior to MS |,

E. Meeting, Subject: Life Cycle Software Support, General Officer session, 22
Jun 88, Ft Monroe, VA, (Attended by: TRADOC DCD, CDR I1SEC, PEO CCS,
AMC (AMCDE-AT), TRADOC(C4)),

This meating resulted in the recognition that softwars development support and

emphasis is lacking. Corrective action prescribed - update AR 70-1 & TRADOC-R
71-2),
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AC Product Summary Rationale and Reference

Product Rationale Reference

080 Pian Reviziensd Requiras impravad G4l definitien, AR 7o=1, 71=3

ROC Refinements VCOS/BZCT not fully defined or AR 70-1, 771-3
raferenced,.

Functional Qaescription 0d0 and ROC Refinement DCD-STD 7335

ACRMP Manage AFV AC [ife cycla. AR 71-93

0000 5000.23

VCOS PMP (technical) VCSS architecture deveiopment ACRWG3
and management,

B2C2 PM (technical) B2C2 architecture development. ACRWG=2
and management.

S0C (technical) AFV C3I1 Definition, B2C2 & VCQOS, DOD-STD 2167?
expands AFY System Opn Concept.

g8ss Top Level spec for ROC, DOD-STD 2167
includes VCOS and B2C2, DOD-STD 490A!*

Tech Assessment Feasibility, Cost, Data collect, AR 70-1, 71-9

SOW/RFP for Dem. Val, Plan next phase.

Other? To be determined,

Key:

1: Tailored requirements for AFV., Product definition based on Data [tem
Descriptions however, definition modified to integrate automation and
communication developments.

2: ACRWG held Sep 87, determined B2C2 and VCOS PMP be developed as separate
pians to the scope and complexity of each,

3: Other AFV documents exist which impact AC-C4 developments,
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Acronyms

Automation and Communications (C3,C4)

AC Resource [Deveiopment] Working Group

AC Resource Management Plan

Total (combat-matarie!) intagration of C41,
Armored Family of Vehicles

AFY Task Force

AFY advanced concept based on new armored familiy
AirlLand Battle- Future

Army Tacticat C2 System

Best Technical Approach

Battalion and Balow Command and Control System
Command and Contrai

€2 and Communications

C3 and Computers

C3 and Intelligence

Concept Exploration Definition Phase

Camputer, Communication, Eiectronics

Cost and Qperational Analysis

Functional Description

Integrated Logistics Support Plan

Local Area Network:

Logistics Support Analysis

Materiel Acgquisition Process

Milestone One of the Materiel| Acgquisition Cycle
Non-Deavelopmental |tem

Operational and Organizational Plan

Program Executive Officer

Preplanned Product Iimprovement

Program Management Plan

Qual., Quant,, Personna!, Raqts, integration,
Required Operational Capability

Request for Proposal

Systam Concept Paper

Tachnical System Operational Concept for AC-C4
Statement of Wcrk

Soldier Machine interface

Svystem Requirements Review

Systams Threat Assessment Report

System Segment Spacification (or System Spec.)
Technology Assessment

Test and Evaluation Master Plan

AFV Task Force

Test [ntegration Work Group

Trade Off Analysis

Trade Off Determination .

Vehicie Control and Operating System
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Definitions or Terms of Reference

AFV Automation and Communication: Summarizes the spectrum of AFV C2 through
C4! developments.

Computer Resources: All AFV embedded automated systems fall into this
category. Computer resources include:

1) Software. Covers all AFV programming methods, too!s, firmware, support
anvironments, and languages utilized. It includes artificial intetligence,
applications programming, data base, graphics, robotic control, and system
levael software,

2) Hardware. Covers all computer hardwar2, and physical intarconnections,
electronic interfaces, and associatad peripherais which affects information
flow,

Communication Resourses: Covers interna. and external communications
requirements for AFV and includ2s int2rface standards and protocois.
Communication rasourcas include:

1} Voice Communications, Covers inta2rnal and external vehicle or crew and
C2 ard intelligence communications,

‘-) Da-a Communicatio 1S . Covers C31i inte 1al and exter al da‘.a
1
CO'III'Unl':atiO"S-

3) Communications Security. Covars al!l aspects of communication security
to include operations and technical portions,

Product: Equivalent to the term deliverable., Initially a first cut draft,
updated with staffed interim refinements, reviewed at the preiiminary System
Requirements Review, captured as final for MS |, and updated through and bevond
MS 1.
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APPENDIX |
ORGAN!ZATION DYNAMICS

This appendix has four charts to summarize the dynamics associated with AFV C4
coordination and C4 product development.

First Chart, C4 Work Organization, Depicts the management, Lead integrator,
product developer, work breakdown structure (WBS) expert, and Army support
static hierarchy,

Second Chart, Automation-Communication Resource Working Group (ACRWG) Suppore
Taam, This chart expands the first by depicting ACRWG management support for
the C4 work organization. DOynamic relationships are not shown,

Third Chart, Coordination Dynamics. This chart shows the retationships for
coordination between management, lead integrators, praoduct deveiopers, WBS
axperts and ACRWG Beards,

{Chart syntax: --input description--:ilorganizationi--output description---)

Fourth Chart, Production-Procass Dynamics., Depicts the relationship betwaen
tha family production and the C4 special products {(ACRMP, FD & Specifications,
Technical Suppert Plans, Quality Assurance, and the this CED ACWP), This chart
coupled with tha Coordination Dynamics chart shown the organizational dynamics
of the AFYV C4 praogram,
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Tha ACWNP plan will continue to avolve throughout the AFV CED as a supplement
to ACRMP,

The work plan as formulated describes what must be accomplished for
a Milestone | decision. The next step is to refine this plan in order to
accomplish these obj2ctives. Recommendad changes and comments are encouraged.
Contact point of contact (POC) below and mai! recommended changed to Director,
AFVTF {ACRWG), ATTN: DAMO-AFV-M, Fort Eustis, VA 23602-5597.

TRADOC POC's are Major Jones, AFV-PO (ATZL~CAB), Av 552-3715, or Mr. Dudlay,
CACDA (C3!, ATZL-CAC), Av 552-4786. AMC POC’'s are Cpt Mingilton (AFV
'ntagration Group, AMCSP-AFV), Av 284-1366, or Mr. Butler (C3I, AMCDE-C), Av

284-9563., Task Force POC's are Major Buckstad or Major Wooster (DAMO-AFV-C),
Av 927-1465/66.
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