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The Total Weapon System Lifecycle



13th ANNUAL SYSTEMS ENGINEERING CONFERENCE4

AF Acquisition Improvement 
Plan (AIP) & WSARA
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Chief among institutional challenges facing the Department is acquisition.” 

Secretary of Defense Direction
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Current State
Filling the Gap Between CBA and MDD
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What is ECSS?
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 ECSS and PLM initiatives are part of the eLog21 transformation campaign 
that will integrate Air Force supply chain operations

eLog21:  
Expeditionary Logistics for the 21st Century 
(eLog21) campaign, will transform Air Force 
Logistics to improve support of the War fighter.

ECSS:   
Cornerstone for eLog21.  The eLog21 initiatives 
will be enabled by ECSS not just because ECSS 
provides a common IT infrastructure, but 
because ECSS will transform the way the Air 
Force Logistics community does business

Enterprise Resource Planning  (ERP):  
ECSS is AF Logistics ERP.  A commercial, off-the-
shelf (COTS) software product for horizontal 
integration of business operations 

Product Lifecycle Management (PLM):
Process of managing the entire lifecycle of a 
product from its conception, through design and 
manufacture, to service and disposal

PLM

ECSS
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ECSS PLM Overview

 Is an enabling technology based on industry’s best practices to 
support total lifecycle systems management

 Provides a closed loop, CMII compliant process
 Provides a single authoritative source with effective configuration 

management of product information
 Tracks configurations and attributes of a weapon system and its 

subassemblies and components
 Accurately captures the design from initial concepts to the as-

built, as-operated and as-maintained configurations
 Assures the data is available for all users facilitating cost effective 

sustainment of USAF combat capabilities
 Facilitates reuse of information for future acquisition efforts such 

as major system modifications



PLM’s Roles

Plan SLIMSource Del/Rtn Make/Repair
Contracts
Purchase 

order
Purchase 

Request
 Indirect 

sourcing

 Inventory
Warehousing
 Distribution
 Logistics
 Transport

Structures
Engines
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RCM
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Specs
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integration
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Storage 
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Asset Configuration
Work Order Planning
Resource Mgmt
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 Equipment & Facilities
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Work Plan & Execute
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Plan
 Supply Plan
 Deployment 

Planning
 Resource & 

Equipment 
Planning
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Bills of Material
Maintenance Programs
Engineering Drawings
Engineering Specs
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Assistance Request
Configurations & 
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 Job Standards & 
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PLM

Service Requests

 Requirements
 DODAF 
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 Testing
 Life cycle 
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ECSS Operational Model

Propulsion System

Airframe

Avionics

Hydraulics

Flight Controls

Landing Gear System

Main Landing Gear

Main Landing Gear

Nose Landing Gear

Shock Strut
Piston Assy
PN: 526895-11
Cage: 66254

Information Transfer
 Item Ownership
 Engineering Master 

Configuration Data
 Serialized Constituent 

Components (Parts and part 
attributes)

 Supporting Technical 
Documentation

Master Engineering Configuration

Teamcenter PLM

Maintenance Planning 
and Execution

Oracle Product Suite

Enterprise Resource 
Planning/Execution

Advanced Planning and 
Scheduling

Engineering Change Mgmt

Configuration Change  Request
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Bottom Line Up Front

 The Air Force requires new end-to-end Sustainment 
Engineering capabilities within the core ECSS 
functionality

 The architecture for PLM will use a two-system 
approach

– Engineering community Teamcenter
– Logistics community Oracle

 The scope of PLM covers activities after Milestone C

 ECSS Planning and Maintenance require Bills of 
Materials

– PLM provides configuration management of BOMs
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PLM & SE Challenges Today
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 Product data formats and systems to 
manage product data are not 
standardized

No Common 
Intelligent 

Product Data 
Formats

 Rights to technical data are not 
considered to reduce lifecycle costs

 Not buying complete data

Not Buying 
the Correct 

Data

 Product data is primarily image-based 
formats even when OEMs are utilizing 
3D CAD models and structured content

Outdated 
Product 
Artifacts

 Each weapon system has unique 
configuration management processes

Lack of 
Enterprise 

Config Mgmt 
Process
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ECSS PLM SE for the Future
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 Common Product Data Exchange 
with Vendors

 Standardized Data across Weapon 
Systems

 Single CMII Based Product 
Management Process

 Standardized Practices and 
procedures

Common 
Config Mgmt 

Process

Standard 
Product Data 

Formats

 Adopt A&D industry standards
 Reduction in OSS&E Costs

Buying the 
Correct Data

 Database driven Functional Capability
 Integrated Artifact Data Relationships

Intelligent 
Product 
Artifacts

 Accurate, timely and efficient data 
management

 Product  Data (CAx, BOM, and 
Content)

 Common Functional Interface

Integrated 
Product Data 
Environment

Integrated Product Data Environment
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ECSS Blueprinting Process
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Evaluate Commercial 
Best Practices

Reengineer Air Force 
Processes

Test and Evaluate
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ECSS Blueprinting Process

18

Objectives:
• Core SE Processes in Place and Practiced

‒ Requirements
‒ Project Management
‒ SE “V” Model

• Provide Repeatable SE “Best Practices” Process
• Improve Program Performance & Reduce Technical Risk
• Implement Industry Best Practices

‒ CMMI
‒ CMII
‒ ISO/IEEE
‒ INCOSE
‒ Defense Acquisition Guidebook
‒ PMBOK

• Incorporate US Government SE and related Standards
‒ AFI 63-1201 Life Cycle Systems Engineering & OSS&E
‒ MIL-STD 499B Systems Engineering
‒ AF SEAM 
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PLM Premise
– The primary objective of PLM in the logistics domain is to establish a single-

source of authoritive product data via integrated Bill of Material 
Configuration Management through the product lifecycle.

Engineering Provisioning Supply Chain
Management

Advanced Planning
And Scheduling

Maint/Repair
and Overhaul

Integrated Engineering Change Control Process

Revision-controlled weapon system documentation

 Engineering Drawings
 System Specifications
 Technical Orders
 Product Support Documentation

 Parts and Items Data
 Deficiency Reports
 Maintenance Plans
 Safety Data

 Operational Requirements
 Acquisition Documentation 
 Air Worthiness  Documentation
 OSS&E Documentation
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PLM And Derived Configurations

Product Structure Breakdown

C-130H

Model/Serialized 
Specific Configuration

(Supports Provisioning, APS, SCM)

Propulsion System

Airframe

Avionics

Hydraulics

Flight Controls

Landing Gear System

Main Landing Gear

Main Landing Gear

Nose Landing Gear

Shock Strut
Piston Assy
PN: 526895-11
Cage: 66254

Product Structure Breakdown

C-130H Tail Number 2245

Aircraft/Tail Number
Specific Configuration

(Supports MRO)

Propulsion System

Airframe

Avionics

Hydraulics

Flight Controls

Landing Gear System

Main Landing Gear

Main Landing Gear

Nose Landing Gear

Shock Strut
Piston Assy
PN: 526895-11
Cage: 66254
SERNO: 114245

Product Structure Breakdown

C-130

Propulsion System

Airframe

Avionics

Hydraulics

Flight Controls

Landing Gear System

Main Landing Gear

Main Landing Gear

Nose Landing Gear

Shock Strut
Piston Assy

Engineering/Master
Configuration

(Supports Engineering)

Derivative Configurations (BOMs)

Increased Granularity
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What is in CMII?
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PLM Process Model:
Change Management

Create AR

Product Data or 
Config Change?

Assess AR

Create ECR

Provide 
Assistance

Disposition
ECR CRB

Plan ECN CIB

Yes

No

Assess 
Scope of 
Change

Create ROM 
Project Plan

Fast 
Track?

Yes

No

Fast 
Track?

Yes

No Product 
Data Update 
Processes

New 
Product

Data from 
OEM or AQ

Problem 
Report or 

Request  for 
Assistance

ERP/MRO/APS

Logistics PLM

Engineering 
PLM

Systems Engineering and Project Management Oversight
24



13th ANNUAL SYSTEMS ENGINEERING CONFERENCE

PLM Process Model
Product Data Update and Release

TO Process Item Process BOM Process

DWG/CAD
Process

Reqts Mgmt 
Process

Software 
Process

Maint. 
Program 
Process

Product Data Development Processes

Verify/Validate
Data

Release/Close 
ECN/ECR/AR Rest of ECSS

Approved 
ECN

Engineering 
Release

Logistics 
PLM 

Activities

ERP/MRO/APS

Logistics PLM

Engineering 
PLM

Systems Engineering and Project Management Oversight
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Ensure SE Processes & 
Techniques

 Implement Weapon Systems Acquisition Reform Act 2009
– Focus is on AF Sustainment (After Milestone C)
– Some ALC Engineering Projects will be supported pre Milestone C

 Local and AFRL collaborated R&D Projects
 ALC Managed implementing Major Command Modification directed 

Projects

 Provide SE Processes tailored as needed to support sustainment 
activities

– Maintenance Requests
– Deficiency Reports
– Airworthiness
– Product Improvements

27
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Ensure OSS&E

28

 Implementation of AFMCI 63-1201 (OSS&E and Life Cycle 
Systems Engineering)

– Operational Safety, Suitability and Effectiveness (OSS&E) defines a 
process for establishing and preserving the safety, suitability, and 
effectiveness of Air Force systems and end-items over their entire 
operational life by preserving technical integrity via prudent use of 
disciplined engineering practices

– Disciplined Engineering Process - A disciplined engineering process 
must be implemented to ensure that activities such as operational 
use, configuration changes, maintenance repairs, and part/software 
substitutions or upgrades do not degrade OSS&E characteristics 
over the operational life of the system or end-item
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AF Systems Engineering 
Assessment Model (SEAM)

 Definition of AF Systems Engineering Assessment Model: 
– A single AF-wide tool which can be used for the assessment and 

improvement of systems engineering processes in a 
program/project.

 Applying SEAM Model Goals
– Ensure a Consistent Understanding of SE 
– Ensure Core SE Processes are in Place and Being Practiced
– Document repeatable SE “Best Practices” across AF
– Identify Opportunities for Continuous Improvement
– Clarify Roles and Responsibilities
– Improve Program Performance & Reduce Technical Risk

29
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• Project Management – Planning
– Scope
– WBS
– Cost Estimates

• Project Management – Execute
– Monitor
– Schedule
– Performance

• Requirements Change Management
– Manage Requirements Baseline
– Traceability 
– Change Rational 

Supporting SE Processes



Requirements 
Development

Requirements 
Change 

Management

Develop 
Architecture

System 
Design

Prototyping

System 
Build

System 
Verification

System 
Validation

Operational 
Transition

Perform 
Technical 

Management & 
Control

Plan Engr
Project

Execute Engineering Project System 
Sustainment

ECSS PLM System Engineering “V”



Execute System Engineering
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ECSS PLM System Engineering “V”

IOC

Technology 
Development

Engineering and 
Manufacturing Development Production & 

Deployment
Operations & 
Support

FOC
Materiel
Solution
Analysis

BA C

ECSS/PLM SE Process focus is on Sustainment Support

Tech Insertion and R&D Projects

Support to MAJCOM on Major Mods

ALC SPO Managed Mods/Corrective 
Actions

Can Support

Primary Focus

• Initial Technical Review (ITR)
• Alternative Systems Review (ASR)
• Systems Requirements Review (SRR)
• System Functional Review (SFR)
• Preliminary Design Review (PDR)
• Critical Design Review (CDR)
• Post-PDR Assessment (Post-PDRA)

• Post-CDR Assessment (PCDRA)
• Test Readiness Review (TRR)
• System Verification Review (SVR)
• Functional Configuration Audit (FCA)
• Production Readiness Review (PDR)
• Operational Test Readiness Review 
• Physical Configuration Audit (PCA) 

SE Sustainment “V” Supports Product Data examples below:



Enterprise Change Request (ECR)

Deficiency Report
F-16D Target Radar Processor Failure Rate Excessive

Modify Repair Process

Change Impact

Impact
Assessment

Upgrade Test
Equipment

Change Impact

Impact
Assessment

Upgrade 
Training

Modify Heads Up Display

Change Impact

Impact
Assessment

Modify
Heads Up Display
Change Circuit Card

Change Impact

Impact
Assessment

Replace
Heads Up Display

Chang
e 
Impact
Impact
Assessment

Modify
Heads Up Display

• Where Used
• In Stock
• In Repair
• On Order

Product Data
Collaboration

Engineering Drawings
- Raster
- 3-D Models
Specifications
- MS Word
- Adobe Acrobat
Tech Orders
- Repair Instructions
- Illustrated Breakdowns

Tooling

Safety Data

Chang
e 
Impact
Impact
Assessment

Modify
Heads Up Display

• Where Used
• In Stock
• In Repair
• On Order

Product Data
Collaboration

Engineering Drawings
- Raster
- 3-D Models
Specifications
- MS Word
- Adobe Acrobat
Tech Orders
- Repair Instructions
- Illustrated Breakdowns

Tooling

Safety Data

Chang
e 
Impact
Impact
Assessment

Modify
Heads Up Display

• Where Used
• In Stock
• In Repair
• On Order

Product Data
Collaboration

Engineering Drawings
- Raster
- 3-D Models
Specifications
- MS Word
- Adobe Acrobat
Tech Orders
- Repair Instructions
- Illustrated Breakdowns

Tooling

Safety Data

Chang
e 
Impact
Impact
Assessment

Modify
Heads Up Display

• Where Used
• In Stock
• In Repair
• On Order

Product Data
Collaboration

Engineering Drawings
- Raster
- 3-D Models
Specifications
- MS Word
- Adobe Acrobat

Tech Orders
- Repair Instructions
- Illustrated Breakdowns

Tooling

Safety Data

Strategy
(Two Change Options Considered.
Must keep history for both options )

Example:  Repair or Modify
Enterprise Change Request



Enterprise
Change Notice
Product Data for Release

Enterprise Change Notice

Deficiency Report
F-15E Strike Eagle Heads Up Display Failure Rate Excessive

Change Impact

Impact
Assessment

Modify
Heads Up Display
Change Circuit CardIt is crucial to capture the 

change decision process 
for reuse in implementing 
the change, future change 
considerations and 
configuration auditing 
purposes.

Results in

Chang
e 
Impact
Impact
Assessment

Modify
Heads Up Display

• Where Used
• In Stock
• In Repair
• On Order

Product Data
Collaboration

Engineering Drawings
- Raster
- 3-D Models

Specifications
- MS Word
- Adobe Acrobat
Tech Orders
- Repair Instructions
- Illustrated Breakdowns

Tooling

Safety Data

Example:  
Enterprise Change Notice (ECN)



Product Data
Collaboration

Requirements Documents
- Baseline Requirements/Changes
- User Inputs

Tech Orders
- RBOM
- Work Orders

Software
- CPIN

Sustainment Bill of Materials (BOM)
Configuration Baseline/Change

Manufacturing Program/Planning 
Documents

Enterprise Change Notice

Version
Type Designation

Contract
Drawing/CAD Files
- Engineering Notes/Specifications

Product Data

All design change information 
(approval signatures) must be 
captured and archived for 
auditing purposes.  Safety of 
flight items require air 
worthiness certification 
business process.

Design Change NoticeResults in

Example:  
Enterprise Change Notice (ECN)

Technical Documents
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Benefits of ECSS/PLM SE 
Implementation

 Accumulation of accurate project execution history data (cost, 
performance, etc.) facilitates improved budgeting and financial 
management of future projects. 

 Overall, better engineering project execution control will 
contribute to higher weapon systems availability. 

 Standard documented process support for formal training (vs. 
on-the-job learning) will improve the quality of the workforce and 
reduce worker training time.

 Capability to track product design and build results to the 
customer requirements baseline.

 Capability to link specific requirement elements to their specific 
engineering project plan tasks, work products and related 
technical artifacts.

38
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Benefits of ECSS/PLM SE 
Implementation

 Collaborative stakeholder interaction, feedback and conflict 
resolution over warfighter needs, expectations, constraints, and 
limitations.

 Continuous process improvement and implementation of 
standardized, common, and repeatable processes across the Air 
Force organization.

 Reduced overall systems engineering work effort and costs with 
an optimal balance of performance and total ownership cost will 
be achieved. 

 Standard processes will provide improved performance metrics, 
cross organizational visibility and accountability for OSS&E 
results.

39
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Summary

 ECSS and PLM initiatives are part of the eLog21 transformation 
campaign that will integrate Air Force supply chain operations

 The scope of PLM covers activities after Milestone C

 The primary value provided by PLM is a comprehensive, single 
source of authoritative product data that supports Provisioning, 
Planning, and Repair activities

 PLM SE Implementation meet the goals/objectives of 
– WSARA
– AF SEAM
– AFMCI 63-1201
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Questions & Answers

Questions

41
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