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EXECUTIVE SUMMARY

In today’s high-tech Air Force, the ultimate performance of aircraft, missiles, and numerous other
weapon systems depends on a multitude of important and often complex components. When one of
these key components, (e.g. a microcircuit) becomes obsolete or unavailable, the impact can
extend throughout the weapon system affecting cost and system readiness. This guide is aimed at
lessening or eliminating the risks caused by parts non-availability before the weapon system is
adversely affected. However, none of the tools described in this guide are effective if the indentured
structures of the weapon systems are not known.

The general problem of parts obsolescence or non-availability is referred to as Diminishing
Manufacturing Sources and Material Shortages (DMSMS). DoD 4140.1-R defines DMSMS as the
loss, or impending loss, of manufacturers of items or suppliers of items or raw materials.
The military loses a manufacturer when that manufacturer discontinues or plans to
discontinue production of needed components or raw materials. Challenges to effective
DMSMS Management include (but not limited to):

Supply-Side Challenges:
1) Manufacturers naturally favor supporting customers who comprise large market share. This may manifest itself as
little or no notice of product discontinuance for smaller market share customers (e.g., DoD).

2) Manufacturers are often reluctant to reveal exactly when, in the future, they will cease production on a product. Early
knowledge of planned product discontinuances would lessen the chance of designing-in obsolete parts.

3) The unpredictable nature of scientific discovery and component development, for example, anticipating creative
breakthroughs in cutting-edge fields of technology is a nearly impossible task.

Demand-Side Challenges:

1) DoD electronics market share has decreased from approximately 20 percent to less than one percent.
2) Increased weapon system life cycles (e.g., a 94 year life span is projected for the B-52).

3) The perception exists that transferring responsibility to the contractor automatically reduces program risk.
Eliminating Military Specifications and Standards, increased use of performance specifications and the shift of
technical responsibility to contractors will not, alone, minimize program risk. Contractual requirements for DMSMS
risk management are essential. However, if a program fails because risk isn’t managed well by the contractor, the
Government Program Manager is ultimately responsible. The Program Office must have the ability to weigh
contractor recommendations and approve or disapprove a course of action.

4) Discussions of pro-activity often focus solely on actions that are appropriate during initial system acquisition
design phases. However, faced with a significant number of aging systems, proactive DMSMS risk management
approaches for legacy systems must be used. The approaches should consider frequent and sometimes
extensive modifications, and increasingly, even such options as lifetime parts buys must be considered, yet
tempered by the burden of inventory storage costs. DMSMS must be considered in all phases of a system’s life

cycle.

Program Risk. This guide concentrates on an active risk management plan of attack, from initial
discovery of a DMSMS problem to implementation of a final solution. Initially, this guide will focus on
the active risk management process that takes place upon being notified of a discontinuance in an
effort to preclude actual impact to the weapon system (low involvement, yet Proactive). It will then
discuss higher involvement levels for controlling risk. This approach is in keeping with current
proactive models of “active risk management” and recognizes that risk management can best be
described as a continuum (note the table below).

DMSMS Risk Management

Proactive

The DMSMS team has a visible process of identifying, analyzing,
and controlling risks that are measurable and repeatable.

Reactive
Reacting to consequences of risk.

No Involvement Low Involvement Moderate Involvement High Involvement
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Certainly, an ideal approach to such a pervasive problem would seem to hinge on being proactive, in
essence solving obsolescence problems before they have a severe impact. AFMC concentrates on
this type of active risk management... taking action before it is too late. Based on resources, or
sphere of responsibility, this approach may be limited or more robust. Nonetheless, the seriousness
of the DMSMS problem demands a proactive approach. The AFMC DMSMS Program Office Hub
provides important yet limited proactive process involvement while fostering a decentralized AFMC
DMSMS Program. Typically, higher levels of DMSMS involvement depend on the resources of the
System Program Offices (SPO).

Notwithstanding numerous challenges to active DMSMS risk management, AFMC organizations
attack DMSMS issues using a straightforward problem solving process. The active DMSMS risk
management process can be illustrated with a simple schematic.

Identification "Sound the alarm,” There must be quick and concise communication
and Notification between all relevant parties when a DMSMS case first occurs.

Determine the scope of the problem, discerning which systems
Verification will be affected, and to what extent.

: Generate solutions to the problem, collecting data and

Opt/on§ analyzing case-specific issues such as cost and life

Analysis expectancy. The best solution may be combination of
several traditional methods.

ReSO/UtIOH./ Determine a best solution and discern
Implementation methods for implementing that best solution,
including methodologies, financial budgets,
expected time frames, and specific
responsibilities of the parties involved.

This guide is aimed at lessening or eliminating the risks caused by parts non-availability before the
weapon system is adversely affected. Initially, this guide focuses (in sections 2 - 6) on the active
risk management process (above figure) that takes place upon being notified of a discontinuance in
an effort to preclude actual impact to the weapon system (low involvement, yet proactive). Section 7
addresses, “Planning for Obsolescence” (higher proactive involvement levels for controlling risk).

DMSMS is a serious problem, and an unavoidable one. But it is also one that can be effectively
managed, if we utilize clear communications and a clearly defined, systematic plan of attack. The
purpose of this document is to provide clear, effective, proven approaches to identify and lessen
DMSMS risk.

The AFMC DMSMS Program Office Hub is confident the Guide can serve to...
“profect weapon system supportability while reducing total ownership cost”

Visit the AFMC DMSMS Web site for more helpful DMSMS
information.  http://www.ml.afrl.mil/ib/dpdsp/dmsms.htm
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DEFINITIONS

Aftermarket Manufacturer/Supplier. A manufacturer that buys obsolete production lines to
maintain item production, or a supplier that buys quantities of parts going obsolete and stores them
for future resale.

Bridge Buy. A limited parts purchase to satisfy near-term requirements until detailed analysis and a
longer-term solution can be achieved.

Continue Existing Source. Convince the manufacturer to continue making the item.

Diminishing Manufacturing Sources and Material Shortages (DMSMS). The loss or impending
loss of manufacturers of items or raw material. DMSMS is caused when manufacturers of items or
raw material suppliers discontinue production.

DMSMS Focal Point. The individual or organization responsible for taking timely actions and for
coordinating with other organizations, as appropriate, to ensure the continued availability of DMSMS
end items, parts, and essential materiel needed to support current and planned defense acquisition,
including the determination of future items requirements.

Documentation Revision. Changes to all documentation pertaining to the affected equipment,
including technical manuals, drawings, parts lists, schematics, test procedures, training manuals,
and other support documentation.

Emulation. The process of developing form, fit and function replacements for obsolete
microcircuits using VHDL or other state of the art materiel design and processing techniques.

Engineering Support Activity (ESA). The Military Service organization designated as responsible
for engineering support and technical decisions for a given part or component in that Service.

Engineering Support Focal Point. Entry and exit point for DLA form 339 (Request for Engineering
Support) activity within each ESA. The focal point interfaces directly with DLA and ensures a 339
request is assigned to the appropriate engineer or forwarded to the correct and proper ESA if
necessary. Focal point also provides records and tracks associated timeliness and quality metric
data.

Equipment Specialist. The individual or position responsible for assisting the acquisition team
during the development/production phase and for technical management of a system, subsystem or
commodity during the sustainment phase of a program.

Excess Assets Source (Contractor Assets). A firm or activity that owns obsolete, surplus items
owned by a firm or activity that is not an Aftermarket Manufacturer or Aftermarket Supplier.

General Emulation Microcircuit (GEM). A Government (DLA) initiated and contractor supported
program that defines, develops, and demonstrates a generic emulation system that makes use of
modern technologies followed by specific designs and fabrication and test of microcircuits that are
form, fit, and function equivalent to devices originally produced by obsolete technologies.

Inventory Control Point (ICP). The individual or organization responsible for the materiel
management of a group of items either for a particular DoD component or for DoD as a whole.

Item Manager (IM). An individual within an organization assigned management responsibility for
one or more specific items of hardware.

Life of Type (LOT) Buy (Lifetime Buy, Last Time Buy, Extended Buy). The purchase of enough
of an obsolete item to meet the projected demands of the supported equipment for the rest of its
operational lifetime. AFMC Instruction 23-103 further defines the term as, a one time procurement,
when all cost-effective and prudent alternatives have been exhausted, for the total future
requirements of an item no longer to be produced. The procurement quantity shall be based upon
demand or engineering estimates of mortality sufficient to support the applicable equipment until
phased out.

Xi



DEFINITIONS (Cont’d)

Manager Designator Code. A code assigned by an Air Force management activity to identify the
individual having item management responsibility for specific items of supply.

Market Research. A process used to collect, organize, maintain, analyze and present data for the
purpose of maximizing the capabilities, technology and competitive forces of the marketplace to
meet an organization’s needs for supplies and services.

Non-Recurring Engineering. One time, up-front effort associated with research, development
and design. Includes prototype manufacture, prototype testing, labor, and overhead.

Open Systems Architecture. A business and engineering strategy that seeks to develop Systems
Architectures that employ the use of open systems interface standards to the maximum extent
practical. An open systems interface standard is a publicly available document defining
specifications for interfaces, services, protocols, or data formats established by consensus and is
widely used in the market. A more detailed description is provided in section 7.

Part Testing (Form, Fit, Function). The testing necessary to ensure an item meets required
parameters.

Part(s) Removal. In this context, refers to having a person physically remove an item from
decommissioned equipment.

Qualification. Verifying if a manufacturer or an item meets manufacturing or item specifications
Qualified Manufacturing List (QML) or Qualified Product List (QPL).

Reclamation (Decom, Cannibalization). The use of items found in equipment beyond economical
repair, at repair facilities, within deactivated or decommissioned units, or removed and stored due to
modernization programs.

Redesign. Designing a new item to replace an item that is obsolete or contains obsolete
components.

Requirements (Future Requirements). The number of parts needed for the remaining, projected
lifetime of the equipment being supported.

Reverse Engineering. The process of developing an exact replica of an item by using technical
data, disassembled and analyzed copies of the original part and test data.

Substitution. The use of a similar item with an acceptable number of design differences that will
not degrade the performance of the equipment.

VHDL (VHSIC Hardware Description Language). A standard worldwide language for the design
and description of electronic systems. VHDL captures the functionality of a component, Shop
Replaceable Unit (SRU), Line Replaceable Unit (LRU) or higher assembly, and allows for technology
to change while minimizing functionality change. According to IEEE Language Reference Manual,
“because it is both machine readable and human readable, it supports the development, verification,
synthesis, and testing of hardware designs; the communication of hardware design data; and the
maintenance, modification, and procurement of hardware”.

See Appendix C for “Definition of Roles”.
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DIMINISHING MANUFACTURING SOURCES
AND MATERIAL SHORTAGES (DMSMS)

Case
Resolution

1. INTRODUCTION
1.1 DMSMS - What is it?

The general problem of parts obsolescence or non-availability is referred to as Diminishing
Manufacturing Sources and Material Shortages (DMSMS). DoD 4140.1-R defines DMSMS as the
loss, or impending loss, of manufacturers of items or suppliers of items or raw materials.

The military loses a manufacturer when that manufacturer discontinues or plans to

discontinue production of needed components or raw materials.

The majority of DMSMS problems occur in the area of electronic components, primarily federal
stock class (FSC) 5961: semiconductors and FSC 5962: microcircuits; however, DMSMS affects all
weapon systems and materiel categories. DMSMS problems impact more than piece-parts/
consumables. DMSMS can and will include obsolescence at the part, module, component,
equipment, or other system indenture level.

DMSMS can occur in any phase of a program’s life cycle, from early design phases through post-
production support, and has the potential to severely impact the program/end item in terms of
schedule and life cycle cost. Prior to the time the Systems Program Office (SPO) transitions parts
management responsibility to the logistics community, the SPO and the prime contractor are
responsible for resolving DMSMS issues. Parts management responsibility for the vast majority of
consumable parts resides with a Defense Logistics Agency (DLA) Supply Center. For example,
Defense Supply Center, Columbus (DSCC) manages FSCs 5961 and 5962 (mentioned above).
However, a small percentage of service-unique consumable parts continue to be managed by the
military branch (e.g., Air Force). Integral to parts management is paying for parts. Current DoD buy
policy assigns parts funding responsibility as shown in Figure 1a.

Agency Responsible for

g erran(s) Funding Part(s)

Parts for new production of weapon systems Program Manager
Next higher assemblies (NHA) Program Manager
Spare and Repair Parts DLA purchases "up-front"

and sells to DoD activities
(e.g., NHA managers)

Foreign Military Sales (FMS) Country

Figure 1a. Parts Funding Responsibilities

It should be noted that new DoD acquisition approaches increasingly levy more parts management
responsibility on system contractors. Based on this responsibility transfer, it is often important for
the SPO management team to acquire, validate, or concur with detailed contractor information on
the handling of DMSMS problems. In some instances the logistics function has been integrated with
the SPO and a close working relationship is maintained throughout the life of the system.

1



Challenges to effective DMSMS Management include:

Supply-Side Challenges

1)
2)

3)

4)

Manufacturers naturally favor supporting customers who comprise large market share.

Manufacturers are often reluctant to reveal exactly when, in the future, they will cease production
on a product. This may manifest itself as little or no notice of product discontinuance. Early
knowledge of planned product discontinuances would lessen the chance of designing-in
obsolete parts and for existing systems, could help ensure inventory for future requirements.

The unpredictable nature of scientific discovery and component development, for example,
anticipating creative breakthroughs in cutting-edge fields of technology is a nearly impossible
task.

Commercial technology drives the market and can experience technology obsolescence every
eighteen months.

Demand-Side Challenges :

1)

2)
3)
4)

5)

6)

7)

8)

9)

DoD’s electronics market share has decreased from approximately 20 percent to less than one
percent.

Increased weapon system life cycles (e.g., a 94 year life span is projected for the B-52).
Lack of dedicated DMSMS funding to resolve obsolescence issues

When a manufacturer’s discontinuance notice is received, time to respond with future
requirements or purchase orders is often short. Since there is no requirement for suppliers to
advise DoD of their intent to discontinue a specific part, a DoD activity may not get advance
notice.

The perception that transferring responsibility to the contractor automatically reduces program
risk. Eliminating Military Specifications and Standards, increased use of performance
specifications and the shift of technical responsibility to contractors will not, alone, minimize
program risk. Contractual requirements for DMSMS risk management are essential, however, if
a program fails because risk isn't managed well by the contractor, the Program Manager is
ultimately responsible. The Program Office must have the ability to weigh contractor
recommendations and approve a course of action.

Discussions of pro-activity often focus solely on actions that are appropriate during initial system
design phases. However, faced with a significant number of aging systems, proactive DMSMS
risk management approaches for legacy systems must be used. The approaches should
consider frequent and sometimes extensive maodifications, and increasingly, even such options
as lifetime parts buys must be considered, yet tempered by the burden of inventory storage
costs. DMSMS must be considered in all phases of a system’s life cycle.

DMSMS problems being assessed by a given SPO may be common to other SPOs. Often,
however DMSMS issues are handled individually, SPO by SPO with potentially less than
effective cost solutions that might otherwise be derived from horizontal coordination between
SPOs.

An additional complication has been the relative infrequency with which some participants handle
DMSMS issues, often as an additional duty. Even for those who have some experience or who
have been previously trained, with no reference guide available, it becomes easy to overlook
important considerations or steps.

DMSMS safeguards may run counter to current acquisition reform initiatives (e.g., just in time
inventory).



1.2 Scope of this Document

This DMSMS Case Resolution Guide provides an approach to assist in analyzing and resolving

DMSMS situations throughout weapon system acquisition and life cycle support. Additionally, it
encourages tracking and documenting DMSMS cases and resolutions supporting Office of the
Secretary of Defense (OSD) requirements. These metrics are intended to be used to establish the
need for dedicated funding for DMSMS. It also provides a baseline for performance of cost-benefit
analyses supporting DMSMS situations.

Risk. This guide concentrates on an active risk management

plan of attack, from initial discovery

of a DMSMS problem to implementation of a final solution. Initially, this guide will focus on the active
risk management process that takes place upon being notified of a discontinuance in an effort to
preclude actual impact to the weapon system (low involvement, yet Proactive). It will then discuss
higher involvement levels for controlling risk. This approach is in keeping with current proactive
models of “active risk management” and recognizes that risk management can best be described
as a continuum (see Figure 1b).

Reactive
Reacting to consequences of risk.

No Involvement

Doing nothing
until the system
functionality is
impacted by a
part that is no
longer available

Low Involvement

Focusing on the
risk management
process that
accepts risk until
being notified of a
discontinuance,
after-which, a
contingency plan is
developed and
employed to
preclude impact to
the weapon system
mission capability

Proactive

Moderate Involvement

Mitigating risks by
actively taking steps on
parts that appear to
offer more risk
exposure (combination
of high probability and
significant impact).
Examples of this
approach include use
of hierarchical/
indentured databases
describing the weapon
system

The DMSMS team has a visible process of identifying, analyzing,
and controlling risks that are measurable and repeatable.

High Involvement

Agency takes
steps to avoid
the risk (e.qg.,
Use of Open
Systems
Architecture,
Scheduled
Technology
Replacement,
and VHDL)

Figure 1b. DMSMS Risk Management

Certainly, an ideal approach to such a pervasive problem would seem to hinge on being proactive, in
essence solving obsolescence problems before they have a severe impact. AFMC concentrates on
this type of active risk management...taking action before it is too late. Based on resources, or
sphere of responsibility, this approach may be limited or more robust. Nonetheless, the seriousness
of the DMSMS problem demands a proactive approach. The AFMC DMSMS Program Office Hub
provides important yet limited proactive process involvement while fostering a decentralized AFMC
DMSMS Program. Typically, higher levels of DMSMS involvement depend on the resources of the
System Program Offices (SPO). Notwithstanding numerous challenges to active DMSMS risk
management, AFMC organizations attack DMSMS issues using a straightforward problem solving
process. The active risk management DMSMS Resolution Process is described in Section 1.3.



1.3 The DMSMS Resolution Process: An Overview

This overview summarizes the key steps of resolving a Diminishing Manufacturing Sources and
Material Shortages (DMSMS) case. Sections 2 through 5 of the Case Resolution Guide provide an
in-depth look at each of these steps. Section 6 summarizes the process and transitions to Section
7 on increasing our level of proactive DMSMS management. Additionally, the appendices provide
detailed tools, resource and reference lists, worksheets and sample calculation formats to assist in
performing the various steps and to assist in accurate evaluation of the various resolution options
available for each DMSMS case. Representatives from all phases of the DMSMS process including
Defense Logistics Agency / DSCC; AFMC Inventory Management; the 88th Operations Support
Squadron; Headquarters and SPO Engineering; and the Applications, Programs, Indentures (API)
data system, were consulted in the development of this guide.

1.3.1 How is a DMSMS Problem Resolved?

The DMSMS process itself consists of a few straightforward steps (Figure 1c).

Identi_fi_cati_on e ation Option_s Resolution &
& Notification == (Section 3) — Analysis = |mplementation
(Section 2) (Section 4) (Section 5)

Figure 1c. The DMSMS Resolution Process
1.3.2 DMSMS Resolution Steps

¢ Problem Identification & Notification - A DMSMS occurrence is identified and notification
of a potential problem is disseminated. The sources of alert notices are detailed in
Section 2 .

e \Verification — Determining the extent of the problem, where affected item(s) are used, the
usage rate and the total future expected requirements, is explained in Section 3 .

e Options Analysis - Case data is collected, organized and analyzed to determine the best
course of action. Case specific issues and constraints such as funding available, time until
part is no longer needed, etc. are weighted and used to judge the alternatives available for
resolution. Several common alternatives exist to resolve DMSMS problems. Appendix A
describes details of the most common program resolution alternatives. They may be used
alone or in combination to resolve a particular case. Each alternative has advantages and
disadvantages to be considered in determining the most cost effective approach. See
Section 4 and Appendix A.

¢ Resolution & Implementation - Once a course of action is selected, implementation of the
most cost effective resolution alternative is the final step. Considerations for selection /
implementation are explained in Section 5 .

1.4 Documentation

After encountering problems on a program, the lessons learned should be documented to include
any warning signs that, with hindsight, preceded the problem, what approach was taken, and what
the outcome was. This will not only help future acquisitions, but could help identify recurring
problems in existing programs. Currently in development, the Shared Data Warehouse at GIDEP is
expected to eventually host this type information.

1.5 DMSMS Policy

Appendix F supplements the following DMSMS policy and procedures information.



1.5.1 The Implementing Regulation

The obsolescence of parts used in weapon systems has grown to proportions that justify its
recognition as a major DoD initiative. The primary regulation governing the administration of
initiatives to resolve obsolescence problems is DoD 4140.1-R, Materiel Management Regulation,
May 1998. This regulation contains policy, procedures and definitions. It also assigns roles, sets
general goals and suggests approaches to resolve DMSMS cases. The Regulation recognizes that
obsolescence is a problem that needs to be addressed during system design and suggests
proactive activities to minimize effects throughout the system’s life cycle.

1.5.2 AFMC DMSMS Instruction

AFMC Instruction 23-103, Diminishing Manufacturing Sources and Materiel Shortages (DMSMS)
Program, 13 October 2000 implements Air Force Policy Directive (AFPD) 23-1, Requirements and
Stockage of Materiel, and the policy provided in DoD 4140.1-R. Itis to be used by AFMC and its
contractors and applies to Foreign Military Sales (FMS) customers for weapon systems no longer in
AFMC inventory. The AFMC DMSMS Program Office web site provides a link to DMSMS policy
documents.

1.5.3 Special Priorities Assistance

If the imminent departure of a sole-source supplier becomes urgent, the Defense Priorities and
Allocations System (DPAS) may provide assistance. Appendix B provides an overview of DPAS.

1.5.4 The OSS&E Program

Air Force Instruction 63-1201, 29 March 1999, Assurance of Operational Safety, Suitability, &
Effectiveness (OSS&E) implements AFPD 63-12, Assurance of Operational Safety, Suitability, &
Effectiveness. It defines a process for establishing and preserving the safety, suitability, and
effectiveness of Air Force systems and end-items over their entire operational life. The OSS&E
program places strong emphasis on risk management and configuration management and therefore
attaches significance to DMSMS problems that can effect both areas. This policy requires any
selected DMSMS resolution alternative, other than identical items from an approved source be
approved by the chief / lead engineer.

1.5.5 Federal and Defense Acquisition Policy

The “Federal Acquisition Regulation” (FAR) and the “Defense Federal Acquisition Regulation
Supplement” (DFARS) are central to defense contracting. Appendix F provides examples of existing
contractual provisions relevant to DMSMS.

1.6 AFMC’'s DMSMS Program

The e