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Outline

 CPC Introduction
 Systems Engineering Development Approach
 Projects

 Common Logistics Operating Environment (CLOE) 
 Ground Combat Systems
 Aviation

 PM HBCT Vehicle Health Management System (VHMS)
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Combat System Development 
Experience

Vehicle Systems
Armament Systems 

Vetronics
C4ISR

Weapon Control 
Man-Machine Interface Design

Embedded computers and Distributed Architectures
Real-Time Software

Training Systems
Survivability Systems

Diagnostics and Prognostics
RAM-T 

Vehicle Armor
Electronics Packaging
Test and Integration

Automated Test Equipment Design

Single Army 
Logistics 

Enterprise
MEDLOG

Systems

CLS
Proprietary Systems

IMA
Logistics Systems

Joint Logistics Systems
(DLA, TRANSCOM, DCMA & Others)

PlatformsUAUExUEyHome Station,
PPP & CTC

Depots 
& 

Factories

End-to-end situational awareness and COP for 
all classes of supplies and all sustainment functions.

A FEDERATION OF INTEGRATED ARCHITECTURES

CLOE SIL

•Common Standards
•Integration testing
•Validation and POP

COMMON LOGISTICS OPERATING ENVIRONMENT (CLOE)
OVERARCHING OPERATIONAL VIEW-1 (OV-1)

FCS
Log Systems

Heavy

Medium

Light

Robotic

Future

Subsystems/
Components Environments

CPC is a small business providing Systems Engineering expertise to Combat Systems 
developers since 1995
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Sustainment Projects
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Embedded
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Remote
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System

Power Pack
Interface
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Height
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Unit
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Control Unit

Chassis Electronics

Auxiliary
Power Unit
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Unit

Battery
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Oil Quality
Sensor

Diagnostic
Sensors

Other
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(Growth)

CAN

Mission
Equipment
Packages

Other Subsystems
(Some variant

specific)

FBCB2

Ethernet Hub
(Switch

Storage Unit)

Embedded
Training
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 Stryker 3rd Brigade Embedded Diagnostics
 Designed, specified, implemented, and 

tested the embedded diagnostic system

 Stryker Logistics Proof of Enablers (POE)
 Created and demonstrated network-centric 

logistics system on Stryker vehicle
 Prototype system for CLOE

 Common Logistics Operating Environment 
(CLOE)

 Ground Combat Systems
 Aviation Systems

 A3 Diagnostic Trainer

 FCS Fault Management and PS-MRS

 Employees have developed Contact Test Sets, 
Physics of Failure models, fault trees, FMECAs, 
and pattern matching algorithms.
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Systems Engineering Approach

 Develop common understanding of the operating concepts across all system developers.
 Common objectives for all stakeholders
 New stakeholders quickly assimilated
 Mechanism for operational validation

 Communicate near-term, mid-term, and long-term SoS design decisions that result from 
trade studies

 Provide rigor to decisions
 Eliminate constantly re-assessing the same trade-off analysis

 Define requirements that the system PMs can impose on their developers.
 Provide complimentary requirements  across System of Systems (SoS)
 Provide consistent requirements within Family of Systems (FOS)

 Define reference design to guide the system developers.
 Provide consistency within Family of Systems (FOS) and promote reuse.

 Establish information to be shared between producer and consumer(s)
 What information is needed, not how it got there
 What function needs to be performed with the information
 Consistency of information at all SoS consumers.
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CLOE Design Support

Implementation of CLOE is a disciplined, collaborative systems engineering process 
from doctrine through contractor-unique best-value designs
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CLOE Design Support (cont)
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CLOE Incremental Implementation

 Provide capability insertions with measurable benefit.
 Provide for phasing in of the capabilities by expected system impact.
 Allow time for experimentation, demonstration, and Proof of Enablers for least mature capabilities.
 Provide PEOs/PMs with a roadmap for planning

Inc1- Theater needs
 Combat power reporting
 Fuel availability/needs
 Mission essential equipment 

health status/repair

Inc2 Theater & Garrison Needs
• Automated reporting of platform equipment status, fuel quantity and ammunition quantity
• Automated creation and routing of a support request to logistics support organizations
• Collaborative fault resolution and maintenance action pattern that provides an audit trail and uses all 

relevant inputs (automatic, crew, maintainer, OEM)
• Automatic System of Systems (SoS) information sharing approach to fault resolution to reduce 

traffic and workload
• Automated Preventive Maintenance Checks and Services (PMCS) 
• Automated fault isolation and troubleshooting procedures utilizing Class V Interactive Electronic 

Technical Manuals (IETM) 
• Automatic System of Systems (SoS) information sharing to track components and usage
• Portable Maintenance Aid capability

Inc3- Improved Readiness (TBD)
Still TBD, but some preliminary ideas
• Embedded CBM+ preventive maintenance based on 

evidence of need from sensors
• Full integration with other logistics systems via 

enterprise network
• Enhanced diagnostic/prognostic model management
• Integration with mission planning and training 

functions

Future Logistics
Cooperation (RCM, National, Joint, Medical, Mortuary, etc.
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Information Architecture

Built on the mobile device database paradigm for a net-centric 
logistics enterprise
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Event Conceptual Model

The common event conceptual model introduced by Westermann and Jain of the University of California at Irvine.

Time: absolute, relative, logical

Location: absolute, relative, logical

CauseEffect, Severity, COA, etc.

Impacts: Capability, Component,  Organization

 CBM requires collaborative management of complex relationships

CBM:
Influential Parameters, 
Usage Stress, Calibrations, 
PMCS, VECs, Regime Snapshot

Surrounding conditions/symptoms
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Patterns: Event Resolution
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Patterns: Monitor

Pattern Applied

Applications: Consumable Quantity, CBM Influential Parameters, Usage Stress, Calibration 
Information, Preventative Maintenance Checks, Personnel Activity, Event Symptoms
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Patterns: Structure

Pattern Applied

Applications: MTOE, Unit Organization, Property Unit Authorized Item List, Consumable 
List, Cargo List, Furnished Equipment Installation, Product Structure, Capability Function 
Tree, Causal Ambiguity Group, Report Contents List.
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Enabling Interoperability

Patterns provide a prototypical data structure that can be applied for consistency.  
Consistency enables interoperability,  enhances analysis capabilities, and multiplies 
lifecycle efficiency improvements.

Monitor pattern implemented in 
MIMOSA OSA-EAI schema
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PM HBCT VHMS Support

•VHMS Requirements for 
HBCT systems that align with 
CLOE capabilities

•VHMS Logical Architecture for 
common behavior that 
incorporates CLOE 
expectations

•VHMS Architecture to 
eliminate duplication of HW, 
SW, IA, ED/EP, CBM+, and 
LCM analysis and development 
efforts

•Design Trades
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Specific CBM Data of Value
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Summary

 CPC is helping the Army’s Common Logistics Operating Environment to  
flow down CBM expectations and synchronize development of a 
networked architecture through:

 Clarifying Operating Concepts
 Eliminating System Design Duplication
 Controlling Interfaces for Interoperability
 Enabling Information Systems Design
 Accelerating Concepts into Implementation
 Assuring Open Architecture- No Product Bias

 CPC is helping the VHMS program to:
 Assure CLOE enablers are implemented
 Identify specific influential parameters and usage stress monitors 

applicable to each platform for CBM advantage. 
 CPC networked approach integrates users, sensors, and business 

systems to collaborate for a holistic CBM.


