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System(s) Architecture Practices

Everyone claims: 
to do it, 

has done it, 
or knows how
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Architecture Definition

"An architecture is the fundamental 
organization of a system embodied 
in its components, their 
relationships to each other, to the 
environment, and the principles 
guiding its design and evolution.”
IEEE STD 1471-2000
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An architecture consists of:
• Requirements that are partitioned into functions that are mapped

or assigned– Objective System(s) → System Family(ies)/SW → Sub-
systems → Components → Sub-Components → Artifacts

• The relationships among the elements – interfaces, links, rules for 
interaction, and interdependencies
• “What will interact with what; how; why” ?
• Guidelines governing their design and evolution over time.

• Architecture is the more general abstraction of; objective 
functions, expected capabilities, and processes around which 
design is centered

• Architecture is the first deliverable of the software development 
life cycle

• An architecture facilitates “system solutions and system design”
at multiple levels of abstraction and states.

• An architecture is comprised of one or more “views” and is 
documented as such

What is an “Architecture”?
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An architecture consists of:
• Requirements that are partitioned into functions that are 

mapped or assigned to the intended operations space and 
decomposed.

• The relationships among the elements – interfaces, links, 
rules for interaction, artifacts, interdependencies, etc.
• “What will interact with what; how; why” ?
• Guidelines governing their design and evolution over time.

• The more general abstraction of; 
• objective functions, 
• expected capabilities, and 
• processes 
around which design is centered.

What Comprises an “Architecture”?
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An Architecture Representation Is Important 
to Both Design and Development

− First deliverable of the software 
development life cycle

− Facilitates “system solutions and 
system design”
• at multiple levels of abstraction and states, 

interchangeably and simultaneously.
− Expressed as one or more “views” and is 

documented as such 
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Different Frameworks for Different 
Purposes

The following subset of the most common architecture 
frameworks was considered:

• Zachman Institute for Framework Advancement (ZIFA)
• Federal Enterprise Architecture Framework (FEAF)
• Meta Group Architecture Framework (MGAF)
• The Open Group Architecture Framework (TOGAF)
• Treasury Enterprise Architecture Framework (TEAF)
• Department of Defense Architecture Framework (DoDAF)
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Software System Architecture Products

• Graphical, textual, and tabular items that are 
developed in the course of understanding the 
precise performance requirements and functional 
capabilities of building a given software 
capability.

• All architecture products are empirically 
grounded. 
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Why Architecture Analysis?

-

• Achieve architectural integrity
• Achieve referential integrity
• Support requirements integrity
• Provides documentation of the system(s)  SW designs
• Support understanding and management of the Objective 

System(s) technical and operational requirements, and 
complexity.

• Helps maintain real-time, life cycle configuration 
management

It is required
• Supports the scale and virtualized understandings of the 

context within which specific models lay.
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Federal Policy and Guidance on Architecture  
Mandate for Architectures

Information Technology Management Reform Act 
(ITMRA)/Clinger-Cohen Act. (1996)
Mandates that Chief Information Officers of Executive 

Agencies are responsible for “developing, maintaining, 
and facilitating the implementation of a sound and 
integrated information technology architecture for the 
executive agency “.  

Executive Order 13011: Federal Information Technology
(1996).  
Executive Agencies shall appoint a Chief Information Officer 
and “shall refocus information technology management to 
support directly their strategic missions, implement an 
investment review process that drives budget formulation and 
execution for information systems, and rethink and restructure 
the way they perform their functions before investing in 
information technology to support that work.”

Chief Information Officer 
Review and provide recommendations to the 
organization leadership organization budget requests for 
information technology and national security systems.
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Policy Enabled by Common Approach for 
Developing Architectures

Compliant Architecture Framework 
Common approach for developing a system 
architecture description

Core Architecture Data Model (CADM)

Common data model for architecture data

Architecture Repository System (ARS)

Common repository for storing and retrieving 
architecture data 

Common approach to develop enterprise architecture 

The Open Group Architecture Framework (TOGAF)
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DoD Framework 
One Architecture … Three Views + 1

Operational ViewOperational View
Describes and interrelates the 
operational elements, tasks and 
activities, and information flows.

Systems ViewSystems View
Describes and associates systems,
their interconnections and 
performance to the operational view 
and its requirements.

Technical ViewTechnical View
Describes the minimal set of rules 
governing the arrangement, 
interaction, and interdependence of 
system parts or elements.



12

OAK RIDGE NATIONAL LABORATORY
U. S. DEPARTMENT OF ENERGY

Architecture Framework
Core Elements

AF Product Elements, CADM Model, & AF Product Elements, CADM Model, & 
Basis for ARS SchemaBasis for ARS Schema

Organizations,
Organization Types,

and 
Human Roles

Organizations,
Organization Types,

and 
Human Roles

Facilities,
Locations,
Units, and 
Platforms

Facilities,
Locations,
Units, and 
Platforms

System Functions

Operational Nodes

Systems Nodes

Operational Activities

Systems

Standards

Performance

Data Information

EN
TE

R
PR

IS
E

TOGAF
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Some Benefits of Architecture 
Standards and Principles

• Manage system complexity 
• Manage system evolution 
• Represent and optimize the system and 

requirements from each constituent 
point of view

• Manage requirements and trade-offs among 
systems, segments and subsystems, etc

• Align investment decisions within program 
budget

• Control requirements creep
• Evolutionary construction of computational 

engine through automation
• Facilitate life cycle changes/upgrades 
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Some Architecture Stakeholders

• Designers
• Developers
• Audit Agencies
• Cross-domain programs
• Sponsor(s)
• FoS Product IPTs
• IS&T IPT
• SE – Functional and SoS Analyses
• SE – Requirements 
• SE Distributed Systems Capabilities
• T&E
• Complementary Systems 
• SE – Architectural & Integrity Analyses
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Model Driven Development

Construction

Architecture
Model

Requirements

Requirements map 
to Use Cases

Design

Testing

Use Cases specify 
Test Cases

Documentation

Reports

Reports can be auto-
generated from the repository

Project 
Management 

Metrics

Modeling &
Simulation

Design is iterated through 
Sequence, Collaboration, 
Class/State Diagrams & 

direct database manipulation

Models and Simulations are based on
model and results  feedback into model 

development

Documents for specific roles are 
mapped to Actors and the Use 

Cases they participate in

System construction
is guided by the 

model.

Metrics can be auto-generated 
from the Repository
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Architecture Description Document
Structure

Annex 1-24 
Integrated Process 

Products
UA OVs
SoS SVs

Annex 1-N 
Integrated Process 

Products
OVs
SVs

Annex A-1 C4ISRAnnex A-1 IP 1

Appendix A
SoS Software 
Architecture 

Appendix A
System(s) Software 

Architecture 

SoS ADD
Common View 

Products
UA OVs
SoS SVs

ADD
Common View 

Products
OVs
SVs

Annex A-2 SoS COEAnnex A-2 IP 2

Annex A-3 TrainingAnnex A-3 IP 3

Annex A-4 SustainmentAnnex A-4 IP4….
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Engineered System(s): Architectures

FCS Computing System
<<sys architecture>>

FCS Integrated Capabilities (IC)
<<requirements>>

FCS Unit of Action
<<operational architecture>>

Bin B CS
<<sys architecture>>

Bin D CS
<<interface>>

Bin C CS
<<Interface>>

FCS Warfighter IP
<<process>>

FCS System Support IP
<<process>>

FCS Integrated Processes (IP)
<<process>>

MGV Systems
<<product line>>

UAV Systems
<<product line>>

UGV Systems
<<product line>>

UGS Systems
<<product line>>

Platform Specific Embedded SW
<<sw configuration>>

UMS Systems
<<product line>>

Manned Ground 
Vehicles (MGV)

<<hw architecture>>
Unattended Ground 

Sensors (UGS)

<<hw architecture>>

Unmanned Air 
Vehicles (UAV)

<<hw architecture>>
Unmanned Ground 

Vehicles (UGV)

<<hw architecture>>
Unattended Munition 

Systems (UMS)

<<hw architecture>>

Institutional Trainer
<<sys architecture>>

Embedded Platform Management SW
<<sw architecture>>

Off-Platform PS-MRS Decision Accuracy 
Validation Service

<<sw architecture>>
Platform Management SW

<<sw architecture>>
Integrated Computer
<<sys architecture>>

PS-MRS
<<sys architecture>>

Battle Command & 
Mission Execution

<<services>>
Planning & 
Preparation

<<services>>
Situation 

Understanding

<<services>>
Warfighter Machine 

Interface

<<infrastructure>>
Embedded 

Training

<<services>>
LDSS Interface
<<Interface>>Network Centric 

Information Environment

<<sys architecture>>

SoSCOE
<<infrastructure>>

Platform Centric (PC)
<<legend>>

Network Centric (NC)
<<legend>>

Integrated PC and NC
<<legend>>

Primary Design Criteria:

Information 
Exchange

<<functional>>

Network Operations & 
Communications

<<infrastructure>>
SoS Systems 
Management

<<sw architecture>>
Mission 

Management SW

<<architecture>>
Logistics Decision Support 

System (LDSS)

<<sw architecture>>

Distributed Training
<<sw architecture>>

Distributed Computing System
<<sys architecture>>

HSOC System
<<system configuration>>

Platform Specific Mission 
System Configuration

<<system configuration>>

FCS Family of Systems (FoS)
<<hw architecture>>

FCS Complementary Systems (CS)
<<sys architecture>>

<<physical>>

<<Network>>

FCS SoS Computing System
<<sys architecture>>

FCS System of Systems (SoS)
<<sys architecture>>

Home Station Operation 
Center (HSOC)

<<sys architecture>>

Off-Platform PS-MRS Decision Accuracy Validation Service

PS-MRS
Generator

Decision
Accuracy
Evaluator

Vehicle &
Simulation
Reference

Models

Technical Data

FPSIM
Reasoner
Service

Anomaly
Detection
Service

Data Collection
Service

Maintenance
Reasoner

FPSIM Model

Simulation
Embedded PS-MRS

Embedded
IETM and
Training

Datastore

LRU ModelSIL Hardware

Home Station Operation
Center (HSOC)

FCS Computing  System

FCS
Communications

SystemFCS Computing System

Home Station
External
Interface
(Physical)

Non-FCS
Communications

System

GPS

On-Board
Control Unit

Effect Subsystem

Communication
Subsystem

Munitions
Sensor

FCS
Computing

System
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Human
Resource and

Personnel
Management

Planning

SoS COE Interface

Casualty
Management

Strength
Accounting

Replacement
Operations
Facilitations

Soldier
Information and

Qualification
Assessment

Personnel
Requisition

Management

Human
Resource
Operation

Management

Soldier Health
Monitoring

Ambulance
Exchange Point

Selection
Management

Medical
Evacuation

Asset
Management

Medical
Treatment Asset

Management

Preventative
Medical

Treatment
Management

Non-Compliant
Personnel
Reporting

CBRN
Response

Management

Force Health
Protection
Operations

Management

Support Site
Selection

Management

Movement
Control

Supply
Distribution

Management

Supply Fleet
Management

Fleet
Measurement
and Capability
Management

Postal Service
Management

Distribution
Operations

Management

Aggregate
Demand

Projection

Consumption
Rate and Trend

Analysis

Supply Request
(Manual)

Management

Supply Request
(Automated)
Management

Inventory
Monitoring

Supply Cross-
Level

Management

Supplies and
Materiel

Management

Combat Repair
Team

Management

Vehicle
Recovery Team

Management

Anticipatory
Repair Team
Management

Scheduled
Maintenance

Service
Management

Maintenance
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Management

Maintenance
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Management

Treatment
Standard

Compliance
Control

CBRN Resource
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Force Health
Activity Results
Import, Storage
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Support
Prioritization

Support
Prioritization

Support Site &
Route

Designation
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Combat Repair
Team Allocation

Maintenance
Site

Identification

Vehicle
Recovery Team

Allocation
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Activity Planning

Human
Resources

Manager Service
Supply Manager

Service

Force Health
Protection

Manager Service

Distribution
Manager Service

Maintenance
Planner
Service

Supply &
Distribution

Planner
Service

Force Health
Protection

Planner
Service

Human
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Planner
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Manager
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SoS Common Operating Environment API

Interoperability
Service

Information
Dissemination
Management

Information
Discovery
Services

Common
Support
Services

Configuration

User Profiles &
Policy

Information
Access &
Control

Services

Data Store
Services

Distributed
Framework

Services

System/Fault
Mgt/Health
Monitoring
Services

Information
Security
Services

Network
Centric

Operations

System
Framework

Information
Security
Services

SoS COE
Administrative
Applications

Agent
Framework

Analysis
Services

Web Services

Routing
Services

Soldier

Future Combat System (FCS) System- of- Systems System V iew - 1 (FCS SoS SV- 1)
DRAFT  VERSION 0.95
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FCS Tactical Radio  and  Non-FCS
Communication Channels
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Bin C Systems

Bin D Systems

Host Vehicle /
Platform &

Communications
Subsystem

Network Management Subsystem

Network Fault
Management

Network
Performance
Management

Network Policy
Management

Spectrum
Management

Key
Management

Network
Security

Management

High-Level
Network
Planning

Dynamic
Network Re-
Planning and

Reconfiguration

Detailed
Mission
Network
Planning

Network Management System

Digital
Communications

Trainer

Web-based Battle
Command
Emulation

NLOS Cannon
Vehicle Trainer

Infantry Carrier
Vehicle Trainer

Mounted Combat
System Vehicle

Trainer

NLOS Mortar
Vehicle Trainer

Medical Vehicle -
Evacuation

Trainer

Medical Vehicle -
Treatment Trainer

Reconn &
Surveillance

Vehicle Trainer

FCS Recovery &
Maint Vehicle

Trainer

Command &
Control Vehicle

Trainer

Soldier

Unmanned Air Vehicle
Classes: I & II

Avionic Subsystem (including
Platform Bus)

Communications
Subsystem

Propulsion
Subsystem

Thermal
Management
Subsystem

Vehicle
External
Interface

(Physical)

Flight Navigation
Subsystem

GPS Subsystem

Air Vehicle Management
Computing Subsystem

Training Sensor
Subsystem

(TESS)

EO/IR Sensor
Mission Sensor Subsystems
Class I UAV
CBRN Detection
Communications/Data Relay (VHF/UHF)

Mission Sensor Subsystems
Class II UAV
CBRN Detection
Communications/Data Relay (VHF/UHF)

C3I Computer System

Network
Planning

Subsystem

Revision Notes Page Version 0.92 to 0.95

COMPONENTS:
Manned Vehicles:  Addition of the Data Storage Subsystem and Processing
Subsystem; All baseline architectures entered.
Unmanned Ground Vehicles: Addition of the Data Storage Subsystem and
Processing Subsystem
Unmanned Air Vehicles Class III & IV: Addition of the Data Storage Subsystem and
Processing Subsystem
Unattended Ground Sensors: Major Revisions
FCS Computing System:

C2 User Keychain Services: Changed from C2 User Application; Marshals the
resources (services, TIN’s Presentations and Credentials) for a logged
on C2 User

Sensor Data Management: extracted from BCME; Services added
C2 Battle Command: Additions and extractions
C2 Planning & Preparation: Few extractions
C2 Situational Understanding: Small change
Integrated Network Management: Revision
SoS COE:  Changed from Information Management; Additions and Renaming
FCS Logistics Decision Support System:  Changed from C2 Sustainment:

Major Revision
FCS Distributed Embedded Training Management: Major Changes to mirror

NRFTT reuse
On-Platform PS-MRS: Revision
Warfighter Machine Interface: Rearranged with Service Additions
Off-Platform PS-MRS: Revision

INTERFACES:
High Capacity Link between Class III & IV and MGV class vehicles
FCS (Bin B), UA (Bin C), & UoE (Bin D) Complimentary System interfaces

added

REGISTERED REVIEW CONCERNS:
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Management

System
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Core Application
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Interface
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System Interface

Logon Manager

Agent Authorizer
Operator Account

Manager

Presentation
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Translation
Services

Report
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Processor
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PAM, LAM, RM, IMS, TBD

Presentation
Services

Main
Application

Network
Configuration
Management

Anomaly
Detection
Service

Failure Propagation and
SubSystem Interaction Model

Service (FPSIM)

FPSIM
Reasoner

Service

Maintenance
ReasonerData Collection
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Vehicle Embedded
PS-MRS

INPUT DEVICE OUTPUT DEVICE

To FCS
Organic
Sensors Application

Service

Analysis
Services

Interpret TIN
Language

TINEX Invokes
Services

Execution
Control

Simulated
Execution

TIN Script
Editor

Task Flow Management

 C2 User
Keychain
Services

Unattended
Munitions ControlUGS Control

Ground Space
Control

UGV Control

Unmanned
Payloads Control

Airspace Control

Fire & Effects
Control

UAV Control
Manned Ground
Vehicle Remote

Operation

Unmanned Ground Vehicle
ARV-A, ARV-R 6 Tons; & MULE UGV 2.5 Tons

Vetronics Subsystem
(including Platform Bus)

Communications
Subsystem

Vehicle Utility
Subsystem

Autonomous
Navigation
Subsystem

Platform
Protection

Subsystem

Mobility
Subsystem

FCS Computing System
(Platform Specific Configurations)

Thermal
Management
Subsystem

Vehicle
External
Interface
(Physical)

Mission Equipment
Packages

Armed Robotic Vehicle (6
Ton)

CBRN Point Detection
Mine Detection System
Combat ID System
ISR/TA SensorARV MAST
Remote Chemical Detector
Acoustic Sensor
LOS Weapon
LOS/BLOS Weapon

Vehicle Management
Computing Subsystem

Maintenance
Controller

Subsystem

Embedded
Training Sensors

Subsystem
(TESS)

Mission Equipment
Packages

Multifunction Utility /
Logistics and Equipment
Vehicle (2.5 Ton)
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Mine Detection System
Combat ID System
Mule R & Mast
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BLOS Weapon
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Power
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Processing
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UGS - Intelligence, Surveillance, and Reconnaissance Measurements and
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UGS - Chemical, Biological, Radiological, Nuclear and Hazardous Waste
UGS - Urban/MOUT Advanced Sensor System (UMASS)
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“Blue” Radio Equivalent

UGS Control
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(including Platform
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Power
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(Short-Haul)

Sensor
Component

Positioning
Component
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Compass)

Processing
Component
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Memory)

Tripline Ground Sensor
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Framework
Services
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Embedded
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Commander /Soldier Support
Service

Soldier Service
Access

Sustainment Support Service

Future Combat System (FCS) System- of-
Systems V iew - 1 (SoSV- 1)
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Vetronics: High Speed Bus

Communications
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Autonomous
Navigation
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Manned Ground Vehicle (C2V; MCS; ICV; NLOS-C;
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(Platform Specific Configurations)
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Power Generation
Subsystem

ECS / TMS / NBC
Subsystem

Air Vehicle
Network Data

Subsystem

Vehicle Management Computing
Subsystem

Combat ID
Transponder &

Interrogator

Mobility
Subsystem

C4ISR System:
Sensors
   - Level I sensor fusion
   - Long range Mast Electonics
   - Long range Mast Electonics
   - Multifunction Ka Band Radar
         Antenna
   - Multifunction Ka Band Radar
         Electronics
   - Combat ID Sys, BTID Type I
   - Combat ID System, V-DSID
         / RBCI Type II
   - Mine Detect. Sensors Type I
   - Remote Chemical Detect Sys.
   - Emitter Mapping Subsystem
         Receiver/Processor
   - Emitter Mapping Subsystem
         Antenna
   - Automated Target Recogn.
         (AiTR) Processor

Unmanned Platform Sys.:
Unmanned Air Systems:
    - Class I Unmmaned Air Veh.
Unmanned Ground Systems:
    - Small Unmanned Ground
          Vehicles (SUGV)
    - SUGV Tool/Payload Kit
    - Mission Equipment Packages
Unattended Ground Sensors:
    - Tactical UGS Launcher
          (M-139 Volcano system)
    - Tactical UGS Sensors

RSV Mission Stations
Subsystem

Removable
Media

Mass
Storage

IA
Appliances

Data Storage Subsystem

C4ISR System:
Sensors
   - Level I sensor fusion
   - Short Range EO/Iron Ext.
        Gimbal
   - Short Range EO/IR Int. Elect.
   - Multifunction Ka Band Radar
        Antenna
   - Multifunction Ka Band Radar
        Elect.
   - Combat ID Sys., BTID Type I
   - Combat ID Sys., V-DSID /
        RBCI Type II
   - Mine Detection Sensors
        Type I

Munitions Systems:
Armaments System
   - 155 MM Artillery Cannon,
         incl. ancillary, ammo load,
         and storage
Artillery Projectiles
   - Ku Band Projectile Tracking
         Radar (interferometric)
   - Receiver Antennas
   - Transmitter Antenna
   - Receiver / Exciter Electronics
         including cables (19#)
   - XM982 Excalibur Unitary/HE
        Round (Blk I)
   - XM982 Excal. Discriminating
        Warhead (Blk II / III)
   - M549A1 HERA Round
   - M795 HE Round
   - M864 DPICM Round
   - M825 White Phosphorous
        Smoke Rnd
   - Optional Artillery:
      * M782 Multi Option Fuse
      * Artillery (MOFA)
      * M762/M767 Elect.Time Fuse
      * M399 Mod 1 fuse for MOUT
      * M231/M232 MACS Solid
            Propellant Charges
      * M116A1/A2 Chemical
            Smoke Round
      * M449A1 Anti-personnel
             Submunitions
      * M483A1 DPICM
      * M485A1/A2 Illumination
             Cargo Rnd
      * M962 ADAM/M731 ADAM
      * M781A1 RAAM/M741A1
      * 155 mm Loitering UAV
      * M107 Training Rounds

C4ISR System:
Sensors
   - Level I sensor fusion
   - Short Range EO/Iron Ext.
        Gimbal
   - Short Range EO/IR Int. Elect.
   - Multifunction Ka Band Radar
         Antenna
   - Multifunction Ka Band Radar
         Electronics
   - Combat ID System, BTID
         Type I
   - Combat ID System, V-DSID /
         RBCI Type II
   - Mine Detection Sensors Type I

C2 Work Stations
Subsystem

Mounted Combat
Subsystem:

C4ISR System:
Sensors
   - Level I Sensor Fusion
   - Med Range EO/IR Ext. Gimbal
   - Med Range EO/IR Int. Elect.
   - Multifunct Ka Band Rdr Ant.
   - Multifunct Ka Band Rdr Elect.
   - Combat ID Sys., BTID Type I
   - Combat ID Sys., V-DSID /
        RBCI Type II
   - Mine Detection Sensors Type I
   - Automated Target Recognition
        (AiTR) Processor

Munitions Systems:
Armaments System
   - 120 MM Light Weight Smooth
        Bore Cannon (XM36)
Artillery Projectiles
   - M829E3 KE Munition
   - M829E4 Advanced KE
        Munition
   - XM1007 Medium Range
        Munition (MRM)
   - XM1028 Anti personnel
        Round
   - M830A1 Multipurpose Round
   - M865 Series Training Round
   - XM1002 Training Round
   - MRM Training Round

Unmanned Platform Sys.:
Unmanned Air Systems:
    - Class II Unmanned Air Vehicle
    - Class II Recovery System

Unattended Ground Sensors:
    - Urban UGS System

MCS Mission Stations
Subsystem

Crew WMI
Subsystem

C4ISR WMI
Subsystem

Soldier

Special
Processing

System
CPU BoardsSupport Systems

Pr
oc

es
si

ng
Su

bs
ys

te
m

Medical Treatment
Subsystem:

Medical Stations
Subsystem

NLOS - Mortar
Subsystem:

Munitions Systems:
Armaments System
    - 120 MM AMOS Mortar
Mortar Projectiles
    - XM 395 PGMM Round
    - M933 HE Round
    - M934A1 HE (Multi opt. fuse)
    - DPICM Round (Block II)
    - M929 Smoke Round
    - M930/983 Illumination Round
    - M931 Training Round

Gunning Station
Subsystem

Recovery & Maintenance
Subsystem:

RSV Mission Stations
Subsystem

Medical Evacuation
Subsystem:

Medical Stations
Subsystem

Infantry Carrier
Subsystem:

Munitions Systems:
Armaments System
   - Mk 44 Gun System (40 mm)
MK 44 (40 mm) Ammunition
   - 40 mm HE/Incendiary
   - 40 mm KE Ammunition
 Missile System
   - Javelin P3I
   - Stinger

ICV Mission Stations
Subsystem

C4ISR System:
Sensors
   - Level I sensor fusion
   - Med Range EO/IR Ext.
         Gimbal
   - Med Range EO/IR Int. Elect.
   - Multifunction Ka Band Radar
         Antenna
   - Multifunction Ka Band Radar
         Electronics
   - Combat ID System, BTID
         Type I
   - Combat ID Sys., V-DSID /
         RBCI Type II
   - Optical Augmentation
         (p/o EO/IR?)
   - Mine Detection Sensors Type I
   - Automated Target Recognition
         (AiTR) Processor

Crew WMI
Subsystem

C4ISR WMI
Subsystem

Soldier

Crew WMI
Subsystem

C4ISR WMI
Subsystem

Soldier

Unmanned Platform Sys.:
Unmanned Air Systems:
    - Class I Unmmaned Air Veh.
    - Class II Unmmaned Air Veh.
    - Class II Recovery System

Crew WMI
Subsystem

C4ISR WMI
Subsystem

Soldier

C4ISR System:
Sensors
   - Level I sensor fusion
   - Short Range EO/Iron Ext.
        Gimbal
   - Short Range EO/IR Int. Elect.
   - Multifunction Ka Band Radar
         Antenna
   - Multifunction Ka Band Radar
         Electronics
   - Combat ID System, BTID
         Type I
   - Combat ID System, V-DSID /
         RBCI Type II
   - Mine Detection Sensors Type I

Crew WMI
Subsystem

C4ISR WMI
Subsystem

Soldier

Unmanned Platform Sys.:
Unmanned Air Systems:
   - Class I Unmmaned Air Veh.

Unmanned Ground Systems:
   - Small Unmanned Ground Veh.
   - SUGV Tool/Payload Kit
   - Mission Equipment Packages

Unattended Ground Sensors:
   - Tactical UGS Launcher
          (M-139 Volcano system)
   - Tactical UGS Sensors
   - Urban UGS System

Crew WMI
Subsystem

C4ISR WMI
Subsystem

Soldier

Crew WMI
Subsystem

C4ISR WMI
Subsystem

Soldier

Crew WMI
Subsystem

C4ISR WMI
Subsystem

Soldier

NLOS Mission Stations
Subsystem

Crew WMI
Subsystem

C4ISR WMI
Subsystem

Soldier

Vehicle Management  Computing Subsystem

Ve
hi

cl
e

R
ep

or
tin

g

Remote Control Component

Reporting Component

Multi-level
Alarming

Component

Safety
Management
Component

Status
Acquisition &

Control
Component

Commands
Analysis

Component

Ve
hi

cl
e 

C
om

m
an

d
an

d 
S

af
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y

Vehicle State
Management
Component

Sensor Control
Component

Ve
hi

cl
e 

M
is

si
on

 M
an

ag
em

en
t

Threshold Set
Point

Component

Command
Execution
Sequence

Component

Initialization
Component

Task Execution
Sequence

Component

Degrade Mode
Reconfiguration

Lethality
Control

Component

Vetronics: Automotive Bus

Vetronics: High Speed Bus

L e a d  IP T CP ID S IP T  N a m e B in
42 C4 IS R C P 1 5 A rm y  A irb o rne  C o m m a n d a n d C o n trol  S y s te m  (A 2C 2 S ) D
50 C4 IS R C P 4 3 Ch ino o k  (C H -4 7) D
53 C4 IS R C P 1 85 De fen s e In teg ra ted  M i li tary  Hu m an  R e s o u rc e  S y s te m  (D IM H RS ) D
54 C4 IS R C P 1 87 De fen s e M e dic al  L og is t ic s  S ta n da rd  S up p ort  (DM L S S ) D
56 C4 IS R C P 2 05 F /A -22  R ap to r A irc ra ft D

61
S p rtb lty C P 2 35 In te gra te d Co n s u m a ble Ite m  S u p po rt  –  D e fe ns e  L og is t ic s  A g en c y  

IC IS  (D L A )
D

64
C4 IS R C P 2 53 Join t  La n d A t ta c k  Cruis e  M is s i le  D efen s e E le va te d N e t te d S y s  

(JLE N S )
D

65 C4 IS R C P 2 65 Join t  Ta c t ic a l G rou n d S t at io n (J TA G S ) D

66
C4 IS R C P 4 04 Join t  Ta c t ic a l R a d io  S y s te m s  (Clus te r 1 ) P roc u re m e n t  fo r U E  (JTRS ) D

68 C4 IS R C P 1 07 Lo n gb o w A p ac h e (A H-6 4) D
70 C4 IS R C P 3 66 M a n  M ac h in e Co m m a n d  an d  C on tro l s o ftw a re  (M 2C 2 ) D
72 C4 IS R C P 2 83 M a rine  C orps  Ta rg e t  Ide n t ific a t ion  S y s te m  (M CTIS ) D
73 C4 IS R C P 2 85 M e d iu m  E x te n de d  A ir D e fe n s e  S y s te m  (M E A D S ) D
74 C4 IS R C P 2 93 M u lt ip le -L a un c h Ro c k e t  S y s te m  (M LR S ) D
77 C4 IS R C P 3 03 P a triot D
80 C4 IS R C P 3 23 S in gle In te gra te d  S p a c e  P ic tu re  (S IS P ) D
81 C4 IS R C P 3 31 S ta n din g J oint  F orc e s  H ea d Q u arte rs  (S JF H Q ) D

82
C4 IS R C P 3 33 Ta c t ic a l A ir O p erat io ns  M od u le  a nd  M o du lar C o nt rol  E qu ipm e nt  

(A N /TY Q -2 1(V )1 ) (TA O M / M CE )
D

86 C4 IS R C P 3 53 Th e ate r H ig h -A lt i tu de  A re a De fe n s e  S y s te m  (THA A D ) D
90 C4 IS R C P 3 58 W a rfig h ter In fo rm a t io n  N etw o rk  - Ta c t ic a l (W IN -T)  P ro c urem e nt  U E D

1 04 L e th al ity C P 3 91 G M LR S  Ro c k e ts  (G M L RS ,  M S L S ) D
1 05 L e th al ity C P 8 5 Hig h M o bi l ity  A rt il lery  R oc k e t  S y s te m  (HIM A R S ) D
1 02 L e th al ity C P 1 4 A d van c ed  P rec is io n K i ll  W e ap o n (A P K W S ) D
1 03 L e th al ity C P 3 89 A rm y  Tac t ic a l M is s i le S y s t em  (A TA C M S ,  M S L S ) D
1 06 L e th al ity C P 4 12 Join t  C om m on  M is s i le  -air D
1 07 L e th al ity C P 2 14 M o n go o s e  D
1 10 M G V C P 3 3 B rid ge  S ite  M o bi li ty D
1 11 M G V C P 2 01 E n g in e er V e hic le  (B rid g ing  a nd  O b s tac le N u e tral iz a t ion ) D
1 12 M G V C P 1 30 Hig h M o bi l ity  E n gine e r E x c a va to r (H M E E ) D
1 13 M G V C P 1 19 Ra p id ly  E m p la c e d  B rid g in g  S y s tem  (R E B S ) D

47 C4 IS R C P 3 1 B la c k  H aw k  (U H -6 0 ) D
1 23 S p rtb lty C P 3 12 S ta n da rd  A rm y  M g m t  In form a t ion  S y s te m  (S TA M IS ) D

36 C4 IS R C P 1 47 A d van c ed  F ield  A r t il lery  Tac t ic a l  D ata  S y s te m  (A F A TD S ) D
78 C4 IS R C P 2 70 P h o en ix  B a t t le fie ld  S e ns o r S y s te m  (Q 4 7) D
88 C4 IS R C P 3 51 Th e atre  B a t t le M a na g em e n t  Co re  S y s te m  (A ir F o rc e)  (TB M C S ) D
35 C4 IS R C P 1 45 (Do D ) D is t rib ute d Co lla b ora t ive  Too l  S u i te (DC TS ) D
38 C4 IS R C P 1 49 A ir a nd  M is s ile  De fe ns e  W o rk s tat io n (A M D W S ) D
39 C4 IS R C P 1 51 A ir D efe ns e  S y s te m  In te gra to r (A D S I) D

40
C4 IS R C P 1 53 A ir F o rc e W e a th er A g en c y  (NTF S ) N e w Ta c t ic al  F o rc as t  S y s  (A F W A ) D

41 C4 IS R C P 1 57 A l l S o u rc e  A na ly s is  S y s tem  (A S A S ) D
43 C4 IS R C P 1 62 A u to m a te d  De e p  O p era t io n s  C oo rd in a t io n  S y s tem  (A D O C S ) D

44
C4 IS R C P 1 63 A u to m a te d  F ie ld  A rt ille ry / F ire S u pp o rt  &  C 3 S y s t em  (G e rm a n) 

(A D L E R )
D

45
C4 IS R C P 1 67 B a t t lefield A r ti l le ry  Targ e t  E qu ip m e nt  S y s t em  (U K  S y s te m ) (B A TE S ) D

46 C4 IS R C P 1 71 B a t t lefield V ide o  Telec o nfe re nc e  (B V TC ) D
48 C4 IS R C P 1 75 C4  A rm y  S y s t em  (C 2  S y s te m  fo r S pa in) (S IM A C E T) D
51 C4 IS R C P 1 79 Co m ba t  S e rvic e S u p po rt  C o ntro l  S y s te m  (CS S CS ) D
52 C4 IS R C P 1 81 Co m m a n d &  C o nt rol  P e rs o n al C om p ut er (C2 P C) D

57
C4 IS R C P 2 13 F orwa rd  A rea  A ir  D e fe n s e C o m m a n d,  Co n trol ,  C o m m u nic at io ns  a nd  

In te ll ig e nc e  (F A A D  C 3 I)
D

58 C4 IS R C P 2 19 G lo b al B ro ad c as t  S y s te m  (G B S ) D
59 C4 IS R C P 2 23 G lo b al C om m a nd  &  C on tro l  S y s tem  (G CC S ) D
62 C4 IS R C P 2 37 In te gra te d M e te o ro lo gic a l  S y s te m  (IM E TS ) D

6 3
C 4 IS R C P 2 4 1 In t e l l ig e n c e  A n a ly s is  S y s t e m  (M a r in e s ) ( IA S ) (M a r i n e  C o rp s  A i r  

G r o u n d  I n t e l li g e n c e  S y s t e m  M A G I S )
D

6 7 C 4 IS R C P 2 7 1 L a n d  F o rc e  C 2  In fo rm a t i o n  S y s t e m  ( C a n a d i a n  S y s t e m ) (L F C 2 IS ) D
6 9 C 4 IS R C P 2 7 9 L o w  L e ve l  A ir  P i c t u re  In t e r fa c e  (G e rm a n  S y s t e m ) ( L L A P I/ F A S T ) D
7 1 C 4 IS R C P 2 8 1 M a n e u ve r C o n t ro l  S y s t e m  (M C S ) D
7 5 C 4 IS R C P 2 9 5 N a va l F i re  C o n t ro l  S y s t e m  (N F C S ) D
7 6 C 4 IS R C P 3 0 1 P a la d in  A u t o m a t ic  F i re  C o n t ro l S y s t e m D
7 9 C 4 IS R C P 3 7 7 P ro fi le r D
8 3 C 4 IS R C P 3 3 5 T a c t i c a l  A ir s p a c e  In t e g ra t io n  S y s t e m  (T A IS ) D
8 4 C 4 IS R C P 3 3 7 T a c t i c a l  C o m b a t  O p e ra t i o n s  S y s t e m s  (M a r i n e s  C 2 ) (T C O ) D
8 5 C 4 IS R C P 3 4 3 T a c t i c a l  E x p l o i t a t i o n  S y s t e m  (T E S ) D
8 7 C 4 IS R C P 3 7 8 T h e a t e r  S u p p o rt  V e s s e l  (T S V )  D

8 9 C 4 IS R C P 3 5 7 T ra n s p o rt a t io n  C o o rd i n a t o r 's  A u t o m a t e d  In fo rm a t io n  fo r  M o ve m e n t  
S y s t e m  II (T C -A IM S -II) D

3 7 C 4 IS R C P 7 A e r ia l  C o m m o n  S e n s o r D

C 4 IS R C P 4 1 C h e m i c a l ,  B io l o g ic a l,  R a d io l o g i c a l,  N u c l e a r R e c o n n a i s s a n c e  S y s t e m  
(C B R N R S ) D

U n k n o w n C P 4 1 4 L ig h t w e i g h t  W a t e r P u r if ie r  (L W P ) D
U n k n o w n C P 4 1 5 H IP P O D

S o l d ie r C P 4 1 6 S o ld ie r  S y s t e m  D
L e t h a li t y C P 4 1 7 S h o r t R a n g e  A i r  D e fe n s e  (S H O R A D ) D

U n k n o w n C P 4 1 8 R a d i o  F re q u e n c y  T a g s D
U n k n o w n C P 1 3 3 U n it  W a t e r P o d  S y s t e m  (C A M E L ) D
U n k n o w n C P 3 5 2 U n m a n n e d  A e r ia l V e h ic le  -  C l a s s  IV - b  IL O D

C 4 IS R C P 1 9 5 D ig i t a l T o p o g ra p h i c  S u p p o rt  S y s t e m  (D T S S ) D
C 4 IS R C P 2 6 1 J o i n t  S p e c i a l O p e ra t io n s  F o rc e s  C 2  (J S O F  C 2 ) D

L e a d  IP T CP ID S IP T  N a m e B in
42 C4 IS R C P 1 5 A rm y  A irb o rne  C o m m a n d a n d C o n trol  S y s te m  (A 2C 2 S ) D
50 C4 IS R C P 4 3 Ch ino o k  (C H -4 7) D
53 C4 IS R C P 1 85 De fen s e In teg ra ted  M i li tary  Hu m an  R e s o u rc e  S y s te m  (D IM H RS ) D
54 C4 IS R C P 1 87 De fen s e M e dic al  L og is t ic s  S ta n da rd  S up p ort  (DM L S S ) D
56 C4 IS R C P 2 05 F /A -22  R ap to r A irc ra ft D
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D
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C4 IS R C P 2 53 Join t  La n d A t ta c k  Cruis e  M is s i le  D efen s e E le va te d N e t te d S y s  

(JLE N S )
D

65 C4 IS R C P 2 65 Join t  Ta c t ic a l G rou n d S t at io n (J TA G S ) D

66
C4 IS R C P 4 04 Join t  Ta c t ic a l R a d io  S y s te m s  (Clus te r 1 ) P roc u re m e n t  fo r U E  (JTRS ) D

68 C4 IS R C P 1 07 Lo n gb o w A p ac h e (A H-6 4) D
70 C4 IS R C P 3 66 M a n  M ac h in e Co m m a n d  an d  C on tro l s o ftw a re  (M 2C 2 ) D
72 C4 IS R C P 2 83 M a rine  C orps  Ta rg e t  Ide n t ific a t ion  S y s te m  (M CTIS ) D
73 C4 IS R C P 2 85 M e d iu m  E x te n de d  A ir D e fe n s e  S y s te m  (M E A D S ) D
74 C4 IS R C P 2 93 M u lt ip le -L a un c h Ro c k e t  S y s te m  (M LR S ) D
77 C4 IS R C P 3 03 P a triot D
80 C4 IS R C P 3 23 S in gle In te gra te d  S p a c e  P ic tu re  (S IS P ) D
81 C4 IS R C P 3 31 S ta n din g J oint  F orc e s  H ea d Q u arte rs  (S JF H Q ) D

82
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1 04 L e th al ity C P 3 91 G M LR S  Ro c k e ts  (G M L RS ,  M S L S ) D
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38 C4 IS R C P 1 49 A ir a nd  M is s ile  De fe ns e  W o rk s tat io n (A M D W S ) D
39 C4 IS R C P 1 51 A ir D efe ns e  S y s te m  In te gra to r (A D S I) D

40
C4 IS R C P 1 53 A ir F o rc e W e a th er A g en c y  (NTF S ) N e w Ta c t ic al  F o rc as t  S y s  (A F W A ) D

41 C4 IS R C P 1 57 A l l S o u rc e  A na ly s is  S y s tem  (A S A S ) D
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D

45
C4 IS R C P 1 67 B a t t lefield A r ti l le ry  Targ e t  E qu ip m e nt  S y s t em  (U K  S y s te m ) (B A TE S ) D

46 C4 IS R C P 1 71 B a t t lefield V ide o  Telec o nfe re nc e  (B V TC ) D
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51 C4 IS R C P 1 79 Co m ba t  S e rvic e S u p po rt  C o ntro l  S y s te m  (CS S CS ) D
52 C4 IS R C P 1 81 Co m m a n d &  C o nt rol  P e rs o n al C om p ut er (C2 P C) D

57
C4 IS R C P 2 13 F orwa rd  A rea  A ir  D e fe n s e C o m m a n d,  Co n trol ,  C o m m u nic at io ns  a nd  

In te ll ig e nc e  (F A A D  C 3 I)
D

58 C4 IS R C P 2 19 G lo b al B ro ad c as t  S y s te m  (G B S ) D
59 C4 IS R C P 2 23 G lo b al C om m a nd  &  C on tro l  S y s tem  (G CC S ) D
62 C4 IS R C P 2 37 In te gra te d M e te o ro lo gic a l  S y s te m  (IM E TS ) D

6 3
C 4 IS R C P 2 4 1 In t e l l ig e n c e  A n a ly s is  S y s t e m  (M a r in e s ) ( IA S ) (M a r i n e  C o rp s  A i r  

G r o u n d  I n t e l li g e n c e  S y s t e m  M A G I S )
D

6 7 C 4 IS R C P 2 7 1 L a n d  F o rc e  C 2  In fo rm a t i o n  S y s t e m  ( C a n a d i a n  S y s t e m ) (L F C 2 IS ) D
6 9 C 4 IS R C P 2 7 9 L o w  L e ve l  A ir  P i c t u re  In t e r fa c e  (G e rm a n  S y s t e m ) ( L L A P I/ F A S T ) D
7 1 C 4 IS R C P 2 8 1 M a n e u ve r C o n t ro l  S y s t e m  (M C S ) D
7 5 C 4 IS R C P 2 9 5 N a va l F i re  C o n t ro l  S y s t e m  (N F C S ) D
7 6 C 4 IS R C P 3 0 1 P a la d in  A u t o m a t ic  F i re  C o n t ro l S y s t e m D
7 9 C 4 IS R C P 3 7 7 P ro fi le r D
8 3 C 4 IS R C P 3 3 5 T a c t i c a l  A ir s p a c e  In t e g ra t io n  S y s t e m  (T A IS ) D
8 4 C 4 IS R C P 3 3 7 T a c t i c a l  C o m b a t  O p e ra t i o n s  S y s t e m s  (M a r i n e s  C 2 ) (T C O ) D
8 5 C 4 IS R C P 3 4 3 T a c t i c a l  E x p l o i t a t i o n  S y s t e m  (T E S ) D
8 7 C 4 IS R C P 3 7 8 T h e a t e r  S u p p o rt  V e s s e l  (T S V )  D

8 9 C 4 IS R C P 3 5 7 T ra n s p o rt a t io n  C o o rd i n a t o r 's  A u t o m a t e d  In fo rm a t io n  fo r  M o ve m e n t  
S y s t e m  II (T C -A IM S -II) D

3 7 C 4 IS R C P 7 A e r ia l  C o m m o n  S e n s o r D

C 4 IS R C P 4 1 C h e m i c a l ,  B io l o g ic a l,  R a d io l o g i c a l,  N u c l e a r R e c o n n a i s s a n c e  S y s t e m  
(C B R N R S ) D

U n k n o w n C P 4 1 4 L ig h t w e i g h t  W a t e r P u r if ie r  (L W P ) D
U n k n o w n C P 4 1 5 H IP P O D

S o l d ie r C P 4 1 6 S o ld ie r  S y s t e m  D
L e t h a li t y C P 4 1 7 S h o r t R a n g e  A i r  D e fe n s e  (S H O R A D ) D

U n k n o w n C P 4 1 8 R a d i o  F re q u e n c y  T a g s D
U n k n o w n C P 1 3 3 U n it  W a t e r P o d  S y s t e m  (C A M E L ) D
U n k n o w n C P 3 5 2 U n m a n n e d  A e r ia l V e h ic le  -  C l a s s  IV - b  IL O D

C 4 IS R C P 1 9 5 D ig i t a l T o p o g ra p h i c  S u p p o rt  S y s t e m  (D T S S ) D
C 4 IS R C P 2 6 1 J o i n t  S p e c i a l O p e ra t io n s  F o rc e s  C 2  (J S O F  C 2 ) D

Lead IPT CPID SIPT Name Bin
26 C4ISR CP174 Joint Tactical Radio Systems (Cluster 1) UA  Procurement C
31 C4ISR CP117 Palletized Loading System (PLS) C

34
C4ISR CP406 Warfighter Information Network - Tactical (WIN-T) Procurement UA 

(40 Points of Presence)
C

22 C4ISR CP376 Improved Positioning and Azimuth Determination System (IPADS) C
24 C4ISR CP164 Joint Chemical Agent Detector (JCAD) C

126 Sprtblty CP1 Advanced Aviation Forward Area Refueling System (AAFARS) C
125 Sprtblty CP379 LHS Modular Fuel Farm (LHS Modular Farm) C
127 Sprtblty CP339 Tactical Electric Power (TEP) C
130 Training CP210 MILES XXI C
131 Training CP220 MOUT OIS C
135 Training CP148 Institutional Resouce Ctr linkage AKE C
136 Training CP332 UA linkage AKE C
122 Sprtblty CP128 PLS Trailer C

17 C4ISR CP173 Blue Force Tracking (BFT) C
18 C4ISR CP286 Comanche (RAH-66) C
19 C4ISR CP143 Emitter Mapping (Prophet 2/3) C
21 C4ISR CP211 Force XII Battle Command Brigade & Below (FBCB2) C
32 C4ISR CP315 Sentinel Phased Array Radar (AN/MPQ-64) C
33 C4ISR CP321 Single Channel Ground & Airborne Radio System (SINCGARS) C

128 Training CP341 ONE Tactical Engagement Simulation System (OneTESS) C

16
C4ISR CP166 Aviation Mission Planning System/Joint Mission Planning Sys 

(AMPS/JMPS)
C

20 C4ISR CP401 Firefinder Radar (Q36) C
23 C4ISR CP160 Joint Biological Point Detection System C
25 C4ISR CP168 Joint Service Lightweight Stand-off Chemical Agent Detector C

119 Sprtblty CP81 HEMTT (resupply, NLOS-LS, refuel, ammo, etc.) C
120 Sprtblty CP81 HEMTT Wrecker (in lieu of FRMV) C
121 Sprtblty CP87 HMMW V (C2V, support & ambulance) C

27 C4ISR CP99 JW ARN C
29 C4ISR CP289 Mortar Fire Control System XM-95 (MFCS) C

28
C4ISR CP277 Lightweight Forward Entry Device w/Forward Oberver Sys 

(LFED/FOS)
C

30 C4ISR CP138 Movement  Tracking System C
108 Lethality CP186 Lightweight Laser Designator/Rangefinder (LLDR) C

Unknown CP413 HSTAMIDS C
Unknown CP104 Family of Medium Tactical Vehicles (FMTV) C
Unknown CP134 HTI-2d GEN FLIR  ED C

Lead IPT CPID SIPT Name Bin
7 C4ISR CP207 Family of Interoperable Operational Pictures (FIOP) B

9
C4ISR CP402 Joint Tactical Radio Systems (Cluster 1) Procurement for FCS FoS 

(JTRS )
B

15
C4ISR CP405 Warfighter Information Network - Tactical (W IN-T) Procurement (FCS 

FoS- 61 Points of Presence)
B

12 C4ISR CP284 Radiac Set AN (UDR-13) B
97 Lethality CP392 MOFA - Artillery Fuze (MOFA, AMMO) B

101 Lethality CP330 Tng Unique Ammo B
115 Soldier CP409 Soldier to FCS Platform CID B
116 Soldier CP410 Soldier to Soldier CID B

96 Lethality CP206 Mid Range Munition/Extended Range Munition B
98 Lethality CP216 Non-Lethal 120mm Mortar Munition B
99 Lethality CP248 Non-Lethal 155mm Cannon Munition B

Training CP64 Constructive Simulation (TACSIM) B
137 Training CP23 Army Knowledge Enterprise Architecture B
138 Training CP25 Army Learning Management System B
134 Training CP197 Distributed Learning System (DLS) B

6 C4ISR CP86 Distributed Common Ground System - Army (DCGS-A) B
10 C4ISR CP403 Joint Tactical Radio Systems (Cluster 1) RDTE (JTRS ) B
11 C4ISR CP176 Joint Tactical Radio Systems (Cluster 5) RDTE B
14 C4ISR CP356 Warfighter Information Network - Tactical  (WIN-T) RDTE B

114 Soldier CP180 Land Warrior Block II B
117 Sprtblty CP118 Global Combat Service Support-Army (GCSS-A) B
118 Sprtblty CP196 Medical Communications for Combat Casualty Care (MC4) B

Training CP136 IEW Tactical Proficiency Trainer RDTE B
129 Training CP264 OneSAF Objective System RDTE B

8 C4ISR CP387 Ground Standoff Minefield Detection system (GSTAMIDS) B
94 Lethality CP102 Excalibur B
95 Lethality CP89 Javelin P3I B

100 Lethality CP280 Precision Guided Mortar Munition B

132
Training CP17 Army Command Training Information Architecture-and Army 

Command Training Information Architecture-M
B

133 Training CP80 CTIA B

13
C4ISR CP298 SECOMP-I / Joint En route Mission Planning and Reherarsal System 

(JEMPRS)
B

Lethality CP61 Compact Kinetic Energy Missile (CKEM) B

Objective Force
Warrior

Non Line of Sight
Launch System

(NLOS-LS)

Future Tactical
Truck System

(FTTS)

RAH-66
Comanche

Heavy Extended
Mobility Tactical
Truck (HEMTT)

Selected Complimentary Systems
Full List in Lower Right Tables

FCS, UA, & UoE Complimentary
Systems

Unmanned Air Vehicle
Classes: III, IVa & IVb

Direct to Organic
Sesnor from  FCS

Computing System:
Sensor Data

Management Service

SoS
Integrating
Component

Common
Component

Specific
Component

SoS Integrating Component: The component activity
controls that interaction between FCS Systems and works
with FCS Shared data/information.

The Component will consist of a common core with
variation points. // The requirement is platform
independent.

The entire component is replaced in different platforms
and may not be present in any given platform. // The
requirement is platform specific.

WMI - Application Interface

FCS Tactical Communication Channel
TBD or Non-FCS Communication Channel

Application - SoS COE  Interface

Interface of Interest or discussion
FCS Computing System Software Interface
Component Call Out

External
FCS Systems

Unmanned
FCS Platform

Safety Critical

Manned
Ground
Vehicle

Non FCS
UoA

Equipment
Mission
Critical

Vehicle
Computing

(S/W)

FCS
Computing

(S/W)

Vehicle Cmd &
Safety
(S/W)

Vehicle Msn
Management

(S/W)

Vehicle
Reporting

(S/W)

Smart
Munitions

Comp Bin
B

Comp Bin
C

Comp Bin
D

SoS SV- 1
Legend &  Revision Notes

• Detailed Architecture
• Developed in concert with Customer and 

Stakeholders
• Provides Logical and Physical infrastructure 

to support Integrated Process(es) –
(Capabilities)

• Capture using modern Engineering & 
Integration Tools

• One Architecture : One Model – Many 
Development Views

• Detailed Architecture
• Developed in concert with Customer and 

Stakeholders
• Provides Logical and Physical infrastructure 

to support Integrated Process(es) –
(Capabilities)

• Capture using modern Engineering & 
Integration Tools

• One Architecture : One Model – Many 
Development Views

“The Model”

“Pictures”
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Architecture Model (Formal Methods Based)

− Shows how the system works
− Finds holes in requirements
− Finds duplication
− Provides an analysis framework

• Functional analysis
• Performance analysis

− Manages complexity
− Allows multiple integrated views of the system
− Creates integrated database of all (sub-)systems
− Provides a structured design methodology
− Identifies test cases
− Provides user and system documentation
− Specifies interfaces
− Model Driven Development
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System(s) Architecture
(Integrated)

Class 
Diagra...

Class 
Diagra...

Class 
Diagra...

Hardware Systems (families)

<<hw architecture>>
Computing System(s)

<<sys architecture>>
Related Systems 

<<sys architecture>>

Operations Environment 
<<sys architecture>>

Integrated System(s)
<<sys architecture>>
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Take Away:Take Away: System Architecture 
Purpose

• Define and model high-level structure, evolve to executable code.

• Build objective system in a way that will incorporate cross
component & sub-system integration as the primary tenet of its 
architecture. 

• Balance cost and model expectations of all and each stakeholder 
(capabilities) that:
− meet operational requirements
− provide the entire constituency with flexible and adaptable 

means to close with and carry out assigned missions.
− assure integration such that common and unique artifacts are 

defined once and employed ubiquitously
− meet decomposed functional requirements
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Take Away:Take Away: System(s) Architecture 
Description

The system(s) architecture represents the hardware and software 
their, respective, component parts

− What each do
− How each part relates to each other part
− The rules and constraints under which each part and the 

system of parts function 
Included within the architecture is a formal description of the 
integration with other systems which may be important to objective 
system performance but outside its scope/domain.  Examples might
include:

− other agency systems and results
− variously classified data/elements
− data and functionality incompatible with objective system(s)
− global distributive properties secondary to primary user
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Architecture and Requirements Development Process

Integrated
Processes

System(s)
Capability-Based Operational 

Architecture

System(s) 
Requirements Specification

Integrated
Concepts

System(s)
Architecture Document

Hw/Sub-sys
Architecture
Documents Hardware / Software

Distributed Systems 
Rqmts Specifications

Sub-System
Architecture
Documents Prime Item Development

Specifications (PIDS)

ORD

O & O

Stakeholder Workshops Stakeholder 
Workshops

SoS Arch UML
Model

FOS Arch
UMLModels

FOS Arch
UMLModels

FOS Arch
UMLModels

Arch sub-sys
Models

Sub-System 
UML Model

Sub-System 
UML Model

Sub-System 
UML Model

Sub-System 
UML Model

Sub-System 
UML Model

Sub-System 
Models

System(s) 
Software Architecture

Appendix

Software
Sub-System 

Model

Software
Sub-System 

Model

Software
Sub-System 

Model

Software
Sub-System 

Model

Dist./ Software
System 
Model

ICD’s
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PIDS

Design and Development 
Product Relationships

Distributed
System Specification

O&O 

Mission
and Task 
Analysis

Mission
and Task 
Analysis

System(s) 
Architecture

DSS

PIDS

Integrated Processes (N)

Architecture Document Specification Document

TTPs

DOCTRINE

Policy

DOCTRINE

FMs / TCs / MTPs (Tasks)
ORD 

System(s) 
Specification

1-N1-N
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Data/Information Architecture Product Suite; Related

Action 
RES-Employment / 
440fig023&116_ACT-R
ES-EMPLOYMENT

Action Subtype / 
440fig108_action_sub
types

Action Effect / 
440fig107_ACT-EFFEC
T

Action Resource 
Object / 
440fig105_ACT_
RES_OBJ

Action Context / 
440fig121_ACTION-
CONTEXT

Enhancing Action / 
440fig114_enhancing 
ACTION

Rule of 
Engagement / 
440fig117_ROE

Action
actionId : Number(15)
categoryCode : DS110_ActCatCode
name : Char(50)

ActionAircraftEmployment

approachOffsetCode : DS221_ActAcftEmployAppOffs
deplanementMethodCode : DS307_ActAcftEmployDeplane
egressDirectionAngle : Number(7,4)
inflightReportRequirementIndicatorCode : DS223_ActAcftEmplIflrpInd
terminalAttackDirectionAngle : Number(7,4)

ActionResourceEmployment

categoryCode : DS207_ActResEmployCatCode
azimuthFireAngle : Number(7,4)
methodOfControlCode : DS118_ActResEmployMethodOf

Action

actionId : Number(15)
categoryCode : DS110_ActCatCode
name : Char(50)

ActionObjective

actionObjectiveIndex : Number(18)
categoryCode : DS115_ActObjveCatCode
qualifierCode : DS116_ActObjveQualCode
priorityCode : DS224_ActObjvePrioCode

0..*

0..1

+is-the-subject-of

0..*

+is-relevant-for

0..1

0..*1

+is-focussed-on

0..*

+is-focus-of

1

ActionResource

actionResourceIndex : Number(18)
categoryCode : DS117_ActResCatCode
criticalityIndicatorCode : DS225_ActResCrticalityInd
qualifierCode : DS119_ActResQualCode

0..1

1

+is-used-according-to

0..1

+describes-use-of

1

0..*

1

+requires

0..*

+is-required-for
1

Organisation

categoryCode : DS149_OrgCatCode
nicknameName : Varchar(100)
*Org_Name : String
*Status : Character
*Commander : String
*Resources
*Location
*Operation_Status : Character
*Center_of_mass
*Intent : String
*Controlling_Org : String
*Operational_Control

0..*

0..1

+is-authority-for-the-use-of

0..*

+is-used-as-specified-by
0..1

0..*

0..1

+is-authority-for-the-use-of

0..*

+is-used-as-specified-by

0..1

ObjectItem
objectItemId : Number(15)
categoryCode : DS144_ObjItemCatCode
name : Varchar(100)
alternateIdentificationText : Varchar(255)

CandidateTargetList
candidateTargetListId : Number(15)
name : Varchar(80)

ActionTask
categoryCode : DS283_ActTaskCatCode
minimumDuration : Number(13,3)
estimatedDuration : Number(13,3)
maximumDuration : Number(13,3)
plannedStartDate : Char(8)
plannedStartTime : Char(6)
startPrecisionCode : DS284_TimingPrecisionCode
startQualifierCode : DS285_TimingQualCode
plannedEndDate : Char(8)
plannedEndTime : Char(6)
endPrecisionCode : DS284_TimingPrecisionCode_1
endQualifierCode : DS285_TimingQualCode_1
priorityCode : DS286_ActTaskPrioCode
verbPhraseCode : DS280_ActTaskVerbPhraseCode
detailText : Varchar(255)

0..* 0..1+may-be-used-in-planning
0..*

+planning-may-use
0..1

ActionTaskRuleOfEngagement
0..*

1

+is-constrained-by
0..*

1

Action
actionId : Number(15)
categoryCode : DS110_ActCatCode
name : Char(50)

RuleOfEngagement
ruleOfEngagementId : Number(18)
name : Varchar(50)
descriptionText : Varchar(255)

0..*

1

+is-a-constraint-on

0..*

1

OrganisationActionTaskRuleOfEngagementStatus
organisationActionTaskROEStatusIndex : Number(18)
categoryCode : DS311_OrgActtRoeStatCatCode
effectiveStartDate : Char(8)
effectiveStartTime : Char(6)
effectiveEndDate : Char(8)
effectiveEndTime : Char(6)

0..*
1 +has

0..*
1

OrganisationActionAssociation
organisationActionAssociationIndex : Number(18)
categoryCode : DS310_OrgActAssocCatCode
effectiveDate : Char(8)
effectiveTime : Char(6)
intentText : Varchar(2000)

0..*
1 +is-acted-upon-as-specified-by

0..*
1

Organisation
categoryCode : DS149_OrgCatCode
nicknameName : Varchar(100)
*Org_Name : String
*Status : Character
*Commander : String
*Resources
*Location
*Operation_Status : Character
*Center_of_mass
*Intent : String
*Controlling_Org : String
*Operational_Control

0..*
0..1+is-the-owner-of

0..*
0..1

0..*

1

+specifies

0..*

1

0..*
1

+has-its-role-specified-through

0..*
1

Threat*

*ID Number
*Name
*Type
*Description
*Status

Equimpent

categoryCode : DS334_EqptTypeCatCode
loadedWeightQuantity : Number(12,3)
unloadedWeightQuantity : Number(12,3)
maximumHeightDimension : Number(12,3)
maximumLengthDimension : Number(12,3)
maximumWidthDimension : Number(12,3)
*ID Number
*Type
*name
*Description
*Friend of Foe
*Capability
*Status
*Signal
*Committed
*Damage
*Value
*Proflie
*Intention
*Gesture

0..n

0..n

0..n

+may target0..n

Order

deliveryMedium
*ID Number
*Name
*Type
*Description
*Status

0..n

0..n

+may target

0..n

+located at0..n

0..n

0..n

0..n

+may be targeted by

0..n

0..n

0..n

+may be specified in

0..n

+may address

0..n

Personnel

*ID Number
*Name
*Type
*Description
*Friend or Foe
*Capability
*Status
*Signal
*Committed
*Damage
*Occupational Specialty
*Pay Plan Grade
*Point of Contact
*Value
*Profile
*Intention
*Gesture0..n

0..n

+may be considered in

0..n

+may be element of
0..n

0..n

0..n

+may target

0..n

+may be targeted by

0..n

0..n

0..n

+may specify
0..n

+may be specified in

0..n

0..n

0..n

0..n

+may be targeted by0..n

Class 
Diagra...

Class 
Diagra...

Class 
Diagra...

Class 
Diagra...

Medical / 
Medical

Plan / Plan

GH5 Object Item-Type 
Association

Action / 
Action

Organisation / 
Organisation

Materiel / 
Materiel

Personnel / 
Personnel

Order / Order

Capabillity / 
Capability

Medical

Action Plan

GH5 Object Item-Type 
Association

Order

Personnel
Materiel

Capability

Organisation FCS
Unit of Action

C4ISR 
Common

C4ISR Common 
Data Model / 
Common Data View

Battle Space Object

Class Diagram: Battle 
Space Object / Battle 
Space Object

External 
Message

Exteral
Message

MCS
(from External Systems)

External 
MessageObject

Class Diagram: 
USMTF Model / 
USMTF

Class Diagram: 
VMF Model / 
VMF

Class Diagram: 
External Systems...

Class Diagram: 
External Systems / 
CSSCS

Class Diagram: 
External Systems...Class 

Diagra...

Class Diagram: 
External Syste...

FBCB2
(from External Systems)

VMF Message Object

1

0..*

1

0..*

AMDWS
(from External Systems)

AFATDS
(from External Systems)

1
0..*

1
0..*

CSSCS
(from External Systems)

0..*

1

0..*

1

0..*

1

0..*

GCCS-A
(from External Systems)

USMTF Message Object

1

0..*

1

0..*
10..* 10..*

0..*

1

0..*

1

1

1

0..*

1

0..*

Class Diagram: 
External Syste...

1 1

0

USMTF Message Object
(from Message Object Model)

Class Diagram: Fires 
and Effects / Main Class Diagram: 

ADA / Main

Class Diagram: 
Sustainment / Main

Class Diagram: 
Maneuver / Main

Class Diagram: 
Terrian / Main

USMTF Message Object
(from Message Object Model)

Ammunition Fire Unit -
Mission Fired Report 

(from USMTF Model)

Artillery Target Intelligence -
Artillery Target Report

INTELLIGENCE 
SUMMARY

Support Battlefield 
Geometry

(from USMTF Model)

Target Intelligence Data 
Message

Artillery Target Intelligence IEW Target 
Coordination Message

Enemy Situational 
Awareness Message

Artillery Target Intelligence Target 
Criteria

Class Diagram: 
USMTF Model...Class Diagram: AFATDS / 

ATI.ATR decomposition

Class Diagram: AFATDS 
/ ENSIT decompositionClass Diagram: AFATDS / 

ATI.IEWTC

Class Diagram: AFATDS / 
ATI.TCRIT decomposition

Class Diagram: USMTF Model / 
SPRT.GEOM decomposition

Class Diagram: AFATDS / 
TIDAT decomposition

Class Diagram: AFATDS / 
INTSUM decomposition

GENTEXT Set

__GENTEXT Text Indicator : ANBS (1-61)
__Free Text

(from Set Classes)

1TGTACTY

Data Entry : N (2)
Target Location_May contain ALT Format Values
Course, Degrees True : N (3)
Speed of Movement : ANS (4-8)
Activity Type_May contain ALT Format Values

(from Set Classes)

1TGTFIRE

Data Entry : N (2)
Target Nomination Priority : AN (1-2)
Number of Target Elements : N (1-4)
Accuracy of Reported Target Location in Meters : N (1-3)
Degree of Personnel Protection : A (3-6) 
Personnel Clothing And Mask Indicator : A (1)

(from Set Classes)

1TGTINFO

Data Entry : N (2)
Activity Day-Time : AN (7)
Target Identifier_May Contain ALT Format Values
Target Type : A (2-6)
Request Number, Target Criteria : N (1-2)
Equipment Category : A (2-6)

(from Set Classes)

1TGTAREA

Data Entry : N (2)
Target Size : A (2-4)
Target Radius : AN (2-6)
Attitude in MILS : N (4)
Target Length : ANS (2-7)
Target Width : ANS (2-7)

(from Set Classes)

Target Intelligence Data Message

Security Classification*
*ID Number
*Name
*Friend of Foe

Organisation
*ID Number
*Description
*Friend of Foe
*Name

Mission*
*ID Number
*Name
*Type
*Description
*Status

Training*
*ID Number
*Name
*Description
*Media Type

Personnel
*ID Number
*Name
*Type
*Description
*Friend or Foe
*Capability
*Status
*Signal
*Committed
*Damage
*Occupational Specialty
*Pay Plan Grade
*Point of Contact
*Value
*Profile
*Intention
*Gesture

0..n

0..n

+may be held by

0..n

+may hold

0..n

0..n

0..n

+may include

0..n

+may belong to

0..n

0..n

0..n

+may be specified in

0..n

+may target

0..n

0..n

0..n

+may train

0..n

+may be trained by
0..n

Location
locationId : Number(18)
categoryCode : DS138_LocCatCode
*Grid Coordinates

0..n

1..n

+is located at

0..n

1..n

Reporting Data  / 
440fig093_REPORTING
-DATA

Reporting Data 
Reference / 
440fig027__RD
&REFERENCE

Reporting Data 
Relationships / 
440fig094_RD 
relationships ...

Order
deliveryMedium
*ID Number
*Name
*Type
*Description
*Status

ReportingDataAbsoluteTiming
duration : Number(13,3)
effectiveDate : Char(8)
effectiveTime : Char(6)
effectiveTimePrecisionCode : DS284_TimingPrecisionCode_2

ReportingDataRelativeTiming
offsetDuration : Number(13,3)

ActionTask
categoryCode : DS283_ActTaskCatCode
minimumDuration : Number(13,3)
estimatedDuration : Number(13,3)
maximumDuration : Number(13,3)
plannedStartDate : Char(8)
plannedStartTime : Char(6)
startPrecisionCode : DS284_TimingPrecisionCode
startQualifierCode : DS285_TimingQualCode
plannedEndDate : Char(8)
plannedEndTime : Char(6)
endPrecisionCode : DS284_TimingPrecisionCode_1
endQualifierCode : DS285_TimingQualCode_1
priorityCode : DS286_ActTaskPrioCode
verbPhraseCode : DS280_ActTaskVerbPhraseCode
detailText : Varchar(255)

0..*
1

+serves-as-timing-reference-for0..*

+uses-as-timing-reference
1

Reference
referenceId : Number(15)
formatCode : DS274_RefFormatCode
descriptionText : Varchar(255)
securityClassificationCode : DS301_SecClsfcCode_1
sourceText : Char(6)
transmittalTypeCode : DS293_RefTransTypeCode

ReportingData
reportingDataId : Number(18)
accuracyCode : DS316_RptdAccurCode
categoryCode : DS294_RptdCatCode
countingIndicatorCode : DS278_RptdCntgIndCode
credibilityCode : DS279_RptdCredCode
reliabilityCode : DS317_RptdReliabltyCode
reportingDate : Char(8)
reportingTime : Char(6)
sourceTypeCode : DS318_RptdSourceTypeCode
timingCategoryCode : DS291_PerTimingCatCode
entityCategoryCode : DS4131_RptdEntCatCode

0..*
0..1+provides-information-related-to

0..* +is-amplified-by

0..1

Organisation
categoryCode : DS149_OrgCatCode
nicknameName : Varchar(100)
*Org_Name : String
*Status : Character
*Commander : String
*Resources
*Location
*Operation_Status : Character
*Center_of_mass
*Intent : String
*Controlling_Org : String
*Operational_Control

0..*
1+is-the-reporting-agent-for

0..* +is-reported-by
1

Battle Space Object
*Oject ID : Integer
*Classification : String
*Identification : String
*Assessment : String

Structure
*Size/Area : float
*Description : String
*Status : Character
*Image : Information Product
*Harden
*Remarks : String
*Contents
*Time Dependent Activity : String

*Classify()
*Identify()
*Assess()

Human
*Name
*Function
*Title
*Rank
*Organization
*Health_Status
*Skill_Level
*Location/Track Non-Human

*Aggressivity
*Lethality
*Vulenerability
*Habitat
*Name
*Quantity
*Location
*Track

Natural
*Sunrise
*Sunset
*Date
*Tides
*Instantaneous_Rain_Rate
*Percipitation_Duration
*Percip_24hr_Accumulation
*Scattering_Size
*Particulate_Density
*Safety_Thershold
*Moon_Rise
*Moon Setting
*Cloud Cover
*Lumens
*Declination
*Solar_Warning
*Time_Dependent_Activity

Un-Natural
*Spectrum
*Dose
*Dose_Rate
*Part_Radioactivity
*Contamination_Source_Characteristics
*Agent
*Agent_Concentration
*Contamination_Track
*Agent_Contagious

Environmental
*Air_vs_Altitude_Temp
*Surface_Temp
*Pressure
*Wind_Sustained
*Wind_Gust
*Wind_Elevation
*Emitter_Location
*Frequency
*Poynting_Vector
*Poynting

Organisation

categoryCode : DS149_OrgCatCode
nicknameName : Varchar(100)
*Org_Name : String
*Status : Character
*Commander : String
*Resources
*Location
*Operation_Status : Character
*Center_of_mass
*Intent : String
*Controlling_Org : String
*Operational_Control

(from Object Item Tree)

Sub-Terrainiane
*Egress
*Ingress
*Size
*Area
*Depth
*Status

Information Product
*Name
*Format
*Source
*Security_Classification
*Description
*File_Location
*File_Name
*File_Size
*Create_Date_Time
*Last_Modified
*Presidance
*Product_Category
*LTIOV
*Product_Status
*Disposition

Boundaries
*Boundary_Type
*Start_Time
*End_Time
*Description
*Boundary_Characterization
*Establishing_Organization
*Boundary_Name
*Coord_Org

Materiel

serialNumberIdentificationText : Varchar(50)
lotIdentificationText : Varchar(100)
bodyColourCode : DS389_MatBodyColourCode
markingCode : DS390_MatMarkingCode
markingColourCode : DS391_MatMarkingColourCode
*Name
*Supply_Classification
*Bar_Code
*Expiration_Date
*Unit_of_Issue
*Status
*Weight
*Volume

(from Object Item Tree)

Vehicle
*Status
*Content
*Weapon : Weapon
*Minimum_Load_B_Soil_CAP
*Load_Capacity
*Load_Characteristics
*Velocity
*Weight
*Range
*Sensor : Sensor
*Crew
*Basic_Combat_Wad
*Signature_Characteristics : Signature Characteristics
*PAX
*Multimedia : Information_Product
*Imagery : Information_Product
*Weapon_Mount
*Length
*COMM
*Point_Location
*Fording_Depth
*Ground_Pressure
*Approach_Slope
*Track

*Initialize()
*Initiate()

Sensor

*ID Number
*Name
*Type
*Description
*Status
*Friend of Foe
*Platform_Current_Assignment
*Location_Capability
*Classification_Capability
*Identify_Capability
*Assessment_Capability
*Platform_Capability_List
*Organic_Unit
*Controling_Organization
*Operational_Status

(from C4ISR Common Data Model)

Weapon

*ID Number
*Name
*Type
*Description
*Friendo or Foe
*Capability
*Status
*Range
*Basic_Combat_Load
*Half_Life
*Signature_Characteristics : Signature Characteristics
*Operating_Limits
*Lethality
*Accuracy
*Velocity
*Trajectory
*Intelligence
*Presistence
*MAS_Converage
*Time_of_Flight
*Maximum_RoF
*Muzzle_Velocity
*Sustained_RoF
*Service_Life
*Guidance
*Weapons_Control
*Transportability

(from C4ISR Common Data Model)

Signature 
Characteristics
*Type
*Color
*RCS

Ground
*Height
*Width
*Hardness
*Tag_ID
*Content

Air
*Operating_Limits
*Wing_Span
*Engines
*Content

Orbital
*Hardness
*Payload
*Operating_Limits
*Controling_Organization

Sub-Marine
*Name
*Status : Character
*Water_Quality
*Water_Depth
*Current
*Ingress
*Egress
*Bottom_Characteristics

Directive

Item_of_Interest

Target

engagementAuthorityCode : DS220_TgtEngageAuthCode
vicinityDuration : Number(13,3)
*ID Number
*Name
*Type
*Description

(from Target & Marking)

Class Diagram: Target / 
Target

Order

deliveryMedium
*ID Number
*Name
*Type
*Description
*Status

(from Plans and Orders)

Class Diagram: Facility / 
Facility

Class Diagram: Terrain / 
Terrain

Plan

name
purposeCode
releasabilityCaveatCode
securityClassificationCode
typeCode
disseminationLevel
*IDNumber
*Type
*Description
*Status

(from Plans and Orders)

Facility

categoryCode : DS192_FacCatCode
primaryConstructionMaterialCode : DS4119_FacPrimConstrMatCode
*ID Number
*Name
*Type
*Description
*Friend of Foe
*Capability
*Status
*Signal
*Committed
*Damage
*Value
*Profile

(from Object Item Tree)

Terrain

*ID Number
*Name
*Type
*Description
*Point_Location
*Area_Location
*Linear_Location
*Soil_Load_Bearing (PSI)
*Surface_Roughness
*Moisture_Content
*Slope
*Vegitation
*Snow/Ice_Cover
*Line
*Urbanization
*Cover

(from OM_GH5_OO_FLL_12)

Information and Data Engineering

Extracts 
from 

Logical
Data Model

LDM ROOT
Logical Data Model Root

Function Execution Rules

Integrated datum

Message Format/Function

Message Object

Mission/Attributes

Message Attributes
Assigned Personnel

Action/Attributes

General Message Object

Operational Space Attributes
Organization personnel
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Why Now??

•Mostly because we are now living in the 6th generation of 
computer systems development and the 4th generation of 
information systems development.  (We build them far better 
than we know how to use them)

•The power and capacity of our systems and applications are 
becoming complex (as opposed to just complicated) enough that 
without this we cannot understand the veracity of use or results.

•It is today possible to specify an architecture framework, 
explain its pieces and parts, and actually apply knowledge to 
creating them.

•It is today possible to not only create them, but build them and
apply them, automatically, and measure the benefits, 
empirically.
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To What Purpose?
• Foster collaboration more efficiently and effectively.
• Compel sponsors through empirically based road map 

production, almost automatically.
• Provide users with an understanding of how to fit in; disciplinarily, 

institutionally, and technically.
• Provide users with reuse capability on call, without need for 

justification and with faith in the value of that kind of redundancy.
• Provide public metrics of performance parameters for 

improvement (not a glass wall).
• Provide systems engineering support with less stress and cost.
• Allows research to focus on objectives not administration.
• Ensures the ‘commons’ are well understood and well nurtured.
• Systematically help determine what is needed; substantively and 

computationally.
• Ensures that constituent knowledge and expectations are 

acquired once, updated as the constituent dictates, and never 
lost.
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Backup
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3rd Generation attempts at Architecture 
Development

DOE/ONT High Level Waste Transportation & Communications 
Systems:

WBS, Processes, Functions, Tasks, Process Flows, Functional Decomposition

 details of cars to reassembleOC

Process Flow and 
Data Exchange

Integrated 
Processes

Required Plans 
(Developed)

Functions & Tasks 
(nested)

Required Plans
(Higher Authority)

Key:
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DODAF Architecture Products
and Graded Example

Technical Standards ForecastTV-2Technical

Technical Standards ProfileTV-1Technical

Physical SchemaSV-11Systems

Systems Functionality Sequence and Timing DescriptionsSV-10a, b, cSystems

Systems Technology ForecastSV-9Systems

Systems Evolution DescriptionSV-8Systems

Systems Performance Parameters MatrixSV-7Systems

Systems Data Exchange MatrixSV-6Systems

Operational Activity to Systems Function Traceability MatrixSV-5Systems

Systems Functionality DescriptionSV-4Systems

Systems-Systems Matrix

SV-3Systems

Systems Communications DescriptionSV-2Systems

Systems Interface DescriptionSV-1Systems

Logical Data ModelOV-7Operational

Operational Activity Sequence and Timing DescriptionsOV-6a, b, cOperational

Operational Activity ModelOV-5Operational

Organizational Relationships ChartOV-4Operational

Operational Information Exchange MatrixOV-3Operational

Operational Node Connectivity DescriptionOV-2Operational

High-Level Operational Concept GraphicOV-1Operational

Integrated DictionaryAV-2All Views

Overview and Summary InformationAV-1All Views

Framework Product Name DHSFramework ProductApplicable View
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Use of Integrated Processes

System(s):  Objective
<<sys architecture>>

Integrated Concepts (IC)
<<requirements>>

IP-1….
<<process>>

IP N
<<process>>

Integrated Processes (IP)
<<process>>

Class 
Diagra...

<<operational architecture>>
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Object Oriented Software 
Engineering Process & 
Architecture Artifacts

Use Case
Diagram

Textual
Description

Activity
Diagram

State
Diagram

Class Operation

Object Message

Sequence
Diagram

Use Case

Class
Diagram

Attribute

Mapped to: Mapped to:

Cross-Check State and Sequence Diagrams

<<Implies>>

Actions and Events

<<Implies>>

Class Diagram 
of Model 
Relations

Use Case
Description

Activity
Diagram

Textual
Description

<<Implies>>

SV-5

SV-10c

SV-4

SV-1,2

SV-10b
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Enterprise Architecture Development Plan

• Assessment / 
Discovery 

• Arch Dev. &
Planning

• Data Management
Strategy

• Tool Procurement
& Setup

Phase I Phase II

Normally 30-90 days Normally 120-200 days

•• AVAV--1 (Initial)1 (Initial)
•• AVAV--2 (Initial)2 (Initial)
•• OVOV--1 (Initial)1 (Initial)
•• OVOV--2 (Initial)2 (Initial)
•• OVOV--5 (Initial) 5 (Initial) 
•• SVSV--1 (Initial)1 (Initial)

•• Update All PreviousUpdate All Previous
•• AVAV--2 (Initial)2 (Initial)
•• OVOV--3 (Initial)3 (Initial)
•• SVSV--2 (initial)2 (initial)
•• SVSV--3 (Initial)3 (Initial)
•• SVSV--8 (Initial) (Timeline) 8 (Initial) (Timeline) 
•• TVTV--1 (Initial)1 (Initial)

•• Updates to Updates to 
PreviousPrevious

•• The othersThe others

NOTE:  Architecture Artifacts/Maturity  are dependant on availability of Data for their creation

Development
Baseline 
Deliveries

ReqmtReqmt TEMSTEMS

Architecture 
Modeling Effort

• Model Dev. • Metamodel Dev.

• Artifact/Product Dev.

Data Collection

Modeling Activities Repeat for Each  Phase

Discovery & Assessment

As - Is 
Architecture

To --Be Architecture

ongoing 

Phase III
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Key DOE/ONT Communications System 
& Network Documentation & Relationships

(Reduced DODAF Design Development Model)

System(s) 
Architecture 
Descriptions
(Releasable)

MM/DD/2006

ONT Concept of Operations

OCRWM/DOE

MM/DD/2006

ONT CS and N
Operational Requirements 

Document

CWRM/DOE

ONT CS and N Integrated Processes

MM/DD/2007

ONT CS and N

ONT Prime Item 
Development Specification

MM/DD/2006

ONT CS and N
System Architecture

MM/DD/2007

ONT CS and N 
System Specification

RFI Feed-
back

RFP

ONT CS and N 
O&O

(Releasable)

ONT CS ORD
(Official Use Only, Non-

Class)

ONT PIDS
(part of 
RFP)

Currently 8
(incomplete)

System Specification 
(Releasable)

Facilities,
Footprints

Units, flows, 
routes, and 
Platforms, 

etc.

Facilities,
Footprints

Units, flows, 
routes, and 
Platforms, 

etc.

Organizations,
Organization Types,

and 
Human R&R’s, etc.

Organizations,
Organization Types,

and 
Human R&R’s, etc.

En
te

rp
ris

e

Hardware

Software

Operational
Specification

MM/DD/2007
C2 CVG

Or
ACEDPP?

Development
specification

Facilities,
Footprints

Units, flows, routes, and 
Platforms, etc.

Facilities,
Footprints

Units, flows, routes, and 
Platforms, etc. Enterprise Arch.

Components
Systems Arch. Components

Explicit Relation

Implicit Relation
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Trends
• Beginning 6th Generation of Information Technology--

remain in 4th Generation of Information Systems
• Formal Methods for effective SW development still 

‘immature’
• SW development remains too expensive and too uncertain 

[Boehm, Basili, etc.)
• Performance of SW is uncertain due to (e.g.):

− mismatch between state of technology with systems maturity 
− knowledge & control emergence [Perow]
− lack of adherence to formal methods
− demands for mature functionality
− knowledge and determinates of functional/operational 

integration
• The next leap in technology may not be as successful.
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‘Typical’ Evolution of a System(s) 
Architecture

1. Propose a consistent set of plausible, expected capabilities.  (or issue ORD)

2. Prepare operational, system, and technical requirements; showing the 
system(s), segments, subsystems, components, etc.

3. Define relationships among systems, subsystems, segments,  
components, etc.

4. Flow down requirements and interfaces to systems, subsystems, 
segments, components, etc.

5. Ascertain or realign systems, subsystems, segments, components to 
their requirements and performance constraints (measures).

6. Using documented relationships among systems, subsystems, 
segments, components, expected capabilities, etc, optimize 
performance characteristics (electronic or otherwise).

7. Objective System(s) architecture matures through repeated process 
application.
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Enterprise
Is any collection of organizations that have a 

common set of goals and/or a single bottom line.

Enterprise Architecture
Is the practice of applying a comprehensive and 

rigorous method for describing a current and/or 
future structure and behavior for an 
organization's; 
− processes, 
− information systems, 
− personnel, and 
− organizational sub-units.
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Model Analysis Tools Characteristics

Architecture Analysis Tools
• Profile Management Tool
• Logic Evaluation Tool
• Static Analysis Tool
• Discrete Event Simulation Integrated Development 

Environment

Model Status Tools
• Use Case Status Tool
• Relationship Analyzer

Model Analysis Tools
• Style Checker Tool
• Activity and State Extraction Tool
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Object Oriented Software 
Engineering Process Artifacts

Use Case
Diagram

Textual
Description

Activity
Diagram

State
Diagram

Class Operation

Object Message

Sequence
Diagram

Use Case

Class
Diagram

Attribute

Mapped to: Mapped to:

Cross-Check State and Sequence Diagrams

<<Implies>>

Actions and Events

<<Implies>>

Class Diagram 
of Model 
Relations

Use Case
Description

Activity
Diagram

Textual
Description

<<Implies>>

OV-5

OV-6c

OV-5

OV-2,4

OV-6b
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Outline
• Overview
• Architecture Introduction
• DoD Architecture Framework
• Mapping of DoDAF Products to UML
• System(s) Architecture
• One Single Integrated Model
• Objective System(s) Architecture
• Family of Systems
• Inter-Operational Systems
• Computing System Adjunct
• Integrated Processes
• Examples of Architectural Products
• Architecture Specification and  

Decomposition
• Summary and Future Trends
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AV-1 – Overview and Summary:  Scope, purpose, intended users, environment and analytical findings.  Help to establish the 
overarching guidance for the system. 
AV-2 – Integrated Dictionary:  The architecture data repository; definitions of all terms used in all products.   Establish standards for 
communication clarity across all products.
OV-1 – High-Level Operational Concept Graphic:  Graphical and textual description of operational concept.  Establishes major 
systems and communications modes between sub-systems.
OV-2 – Operational Node Connectivity Description: Connectivity & information exchange need-lines among nodes.
OV-3 – Operational Information Exchange Matrix:  Information exchanged among nodes and attributes of exchange.
OV-4 – Organization Relationships chart:  Depicts organizational, role or other relationships among organizations.  
OV-5 – Operational Activity Model:  Capabilities, operational activities, relationships among activities, inputs and outputs.
SV-1 – Systems Interface Description:  Interconnections;  within and among nodes, systems nodes, systems, and system items  
SV-2 – Systems communications Description:  Communications lay-downs, of related; nodes, systems, and system items  
SV-3 – Systems-Systems Matrix:  Relationships of interest among systems in a given architecture.
SV-4 – Systems Functionality Description:  Functions performed by systems and the system data flows among system functions.
SV-8 – Systems Evolution Description:  Planned incremental steps toward migrating a suite of systems to a more efficient suite in 
a future implementation.
TV-1 – Technical Standards Profile:  Listing of standards that apply to Systems View elements in a given architecture.

N/AOV1        OV4
OV2        OV5
OV3

AV1
AV2
SV4

SV3SV8SV1
SV2

TV 1To-
Be

N/AOV1       OV4   
OV2       OV5
OV3

AV1
AV2
SV4

SV3SV8SV1
SV2

TV 1As-
Is

Law & 
Policy

User’s, Human 
FactorsBusiness

Database
s

Formats
SoftwareNetworks,

Comm.Platforms

Combine Products and Practice Into Views
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•System(s)-specific architecture analysis and requirements
determination conducted in context of strategic IT planning.  

•Strategic plans often describe (colloquially): 
• Where are you now; 
• Where do you want to be; 
• How will you go there?

•Four architecture steps describe:
•As-Is 
•To-Be 
•Planning 
•Final Architecture (How do you know you are done?)

•Consistent among all key factors of successful development  are
understood requirements for:

Standard Practice Summary

Networks and Communications
Databases and Data Formats
User Characteristics and Human Factors

Platforms
Software 
Law and Policy 
Business Architecture
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“It is required”

The following policies and directives are 
applicable: 

• Executive Order 13011: Federal 
Information Technology (1996).  

• Chief Information Officer Appointments
• OMB Circular A-11
• Clinger-Cohen Act of 1996 (40 USC 

1401(3))


