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1.0  INTRODUCTION

1.1 Project Identification

A Serial Number Tracking (SNT) system will provide the Navy the ability to have Total Asset Visibility (TAV) as outlined in the Navy’s Aviation & Maintenance Supply Readiness (AMSR) review. To implement such a system, NAVSUP identified a number of initiatives focused on three primary objectives :

1. Reduction in total inventory ownership costs,

2. Reduction in secondary inventory level, and

3. Enhancement of customer (war fighter) satisfaction.

To help meet these goals NAVSUP has been tasked with pursuing a solution suitable for the Serial Number Tracking (SNT) initiative.  In response to the above, NAVSUP has defined a Serial Number Tracking project.  

1.2 SNT Definition

Serial Number Tracking is defined as: ‘“closed-loop” cradle-to-grave tracking of maintenance critical serialized parts, providing asset and material status, and enabled by automatic identification technology.’  Most components currently have serial numbers assigned as part of their existing nameplate data. The SNT system will track this serial number and provide the ability to cross-reference to other critical maintenance and supply data elements, such as National Stock Numbers (NSNs), part numbers, document numbers, and job control numbers.

1.3 SNT System Overview

The SNT concept will use Automatic Identification Technology (AIT) to enable the seamless integration of current information systems into a more agile and advanced system. It will provide visibility of and access to global inventories, and substantially increase the speed and effectiveness of data retrieval.  This concept will provide the best value support to provide logistics data and information when, where and how it is needed.

There are numerous components that will not accommodate AIT; these items will be tracked through the system via manual data entry.

AIT encompasses a variety of read and write data storage technologies that can be used to capture asset identification information.  These technologies include contact memory buttons (CMB) and bar codes. The devices can be interrogated using a variety of means, including contact or laser. The information obtained from those interrogations is provided electronically to automated information systems (AISs) that support DoD logistics operations.

1.4 SNT Benefits

The SNT System will provide numerous benefits to both the supply and maintenance communities. These include but are not limited to:

· Accurately track warranties

· Modify current warranty tracking procedures

· Support DVD/CLS contract performance monitoring

· Assess depot performance

· Track usage history

· Target least effective items for disposal

· Simplify fleet screens

· Locate missing Engineering Investigation components

· Accurately track reliability

· Accurately track A799/No fault found

· Isolate ILS deficiencies to specific a/c, squadron, personnel, etc.

· Reduce carcass loss through business process improvement

· Achieve full In-transit visibility

· Part(s) life usage determination

· Accurate part(s) configuration identification

· Maintenance requirement(s) accomplishment status determination

2.0  Conceptual Solution

The conceptual solution envisioned by SNT encompasses the close integration of two primary systems:

1) A comprehensive Serial Number Tracking (SNT) system that facilitates the assessment of an asset’s location and status with respect to its maintenance plan and the consolidation of this information for logistics analysis.

2) An automated means of marking and identifying equipment items such that manual entry of the commonly used equipment identifiers is eliminated, where possible.

Serial number tracking of assets is critical to inventory validity, spare part procurement decisions and the financial integrity of Navy inventory management.  A consolidated and centralized view of correct information pertaining to the above is essential. 

In summary, the conceptual solution for Serial Number Tracking is to closely integrate a Serial Number Tracking system with automated technology for equipment identification.

The resulting SNT, depicted in Figure 2.1, operates throughout the Navy “enterprise” to provide a distributed, yet common, means of tracking Navy equipment. 
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Figure 2.1 High Level Concept for SNT System

3.0 SYSTEM IMPLEMENTATION

3.1 Phases

Phase 1: Planning

· Define the requirements and architecture necessary for the SNT solution

· Carry out the detailed level of effort and cost planning for subsequent implementation 
· Complete acquisition program documentation
· Complete Business Case Analysis
   Phase 2: Development

(   Identify and initiate processes to make applicable systems changes to support SNT
· Develop demonstration with live system feeds where possible

· Execute site surveys and otherwise identify all information technology architectures and hardware that is required.

· Establish AIT standards/requirements

· Establish component marking strategy

Phase 3: Implementation

· Conduct necessary program changes

· Establish contractual requirements with commercial depots/vendors

· Implement business rule changes

The combination of automatic identification technology with a distributed and enterprise-wide asset management system provides the SNT system envisioned by the AMSR.  This conceptual solution for the SNT is described further in the sections that follow.

3.2 The AIT Technology

The Navy can utilize the Contact Memory Button (CMB) or Barcode (Linear or 2D) Technology for automated data collection of electronically labeled inventory items. The CMB is a small data-storage device shaped like a button that electronically stores data for the accurate identification of material to which it is attached.  

Barcode Technology, consisting primarily of linear and 2D barcodes, provides several options in identifying assets.  The Two-Dimensional (2D) barcode provides the most data storage capability within this technology.  Individual symbols can store as much as 7000 numeric only or 4200 alphanumeric characters.    

The use of AIT is one of the keys to ensuring the integrity of manual interactions with the system.  Most importantly, the user never has to transcribe complex serial numbers, part numbers, etc. as labeled on inventory items.  Rather, a “one-touch” scan contact of the CMB/Barcode is used, in conjunction with the automated interface between the CMB/Barcode and legacy maintenance and supply systems to achieve transcription-free interaction between serialized item identification and associated maintenance records.  In addition, the CMB/Barcode technology provides significant barriers to duplication in order to deter the introduction of unapproved parts into the system.

Navy-managed items already have serial numbers assigned as part of the original provisioning process; therefore, the SNT project does not require assignment and application of serial numbers to components. However, nameplate configuration could be changed to reflect a commercial, best business practice that utilizes two separate nameplates, allowing for a CAGE/serial number that remains constant through the life of the component and still allow for part number changes. 

3.3 System and CMB/Barcode Interface

The integration of the SNT System and AIT must be such that the strengths of each system are maximized while weaknesses are minimized.  In the context of the overall SNT system, the relative strengths and weaknesses of each component of SNT/AIT are as shown in Table 3-1.

           Table 3.1.  Strengths and Weaknesses of Tracking Repairable Components

	SNT Component
	Relative Strengths
	Relative Weaknesses

	System
	· Consolidated view of serial number data

· Database technology greatly facilitates complex and ad-hoc searches
	· Identification of serialized items requires some level of human transcription of identifier data (e.g. serial number, part number, etc.)



	CMB
	· On-item repository of a completely customizable set of relevant data

· Eliminates human errors
	· Data content is not readily searchable or updateable; i.e. must “walk-up” to and touch item in order to acquire or update its data

	BARCODE

LINEAR/2D
	· On-item repository of a completely set of relevant data
· Eliminates human errors
	· Data content is not readily searchable; i.e. must “walk-up” to item in order to acquire its data
· If data is changed, the barcode must be replaced (chance of human error)
· Limited storage/survivability


The capabilities of System and AIT must be such that the interface between them can expand, as requirements are refined.  From the outset, the interface between the two systems is defined according to the following premise:

· The CMB/Barcode is used to encapsulate component nameplate data; specifically, NSN, part number, serial number, and cage.  Other mandatory and conditional data is in the process of being proposed by the Navy AIT Working Group, and is depicted in Figure 3.1. All other data can and should reside on the central database. The primary benefit of this is the elimination of human intervention in the identification of serialized equipment items.  

· The CMB/Barcode should be viewed as a means of ensuring accurate information is input into individual components of the SNT System. 


The capabilities of the CMB/Barcode must be such that different types of data may be stored.  Figure 3-1 depicts the proposed concept for subdividing equipment identification data between a number of different “files”, each with a primary purpose.
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Figure 3.1 Contact Memory Button File Contents

3.4 SNT System and CMB/Barcode Business Process

The concept of operations for SNT must encompass the enterprise-wide handling of assets within the Navy.  Consequently, SNT must operate in each of the following primary business processes:

1. The process of registration of “new” inventory into the system.  (Note: registration of assets already in the inventory will be addressed in future CONOPS.)

2. The process of operation of assets in the fleet 

3. The process by which SNT handles the mandatory movement of assets between sites as they flow through the supply and maintenance infrastructure in use by the Navy. 

3.5 Registration of New Inventory Assets into SNT

· New inventory assets must be registered with SNT.

· Depending on the desired level of integration, the Navy is able to achieve, this will be done by the equipment manufacturer or the Navy itself.

· This process involves the attachment of the CMB/Barcode onto the component in a controlled and predetermined location.

· The CMB/Barcode is then populated with the predetermined data elements.
3.6 Operation of SNT at Fleet Sites

SNT plays a key role in the organization of the above registration process as follows:

· The CMB/Barcode is used as an automated means of identifying the component to the appropriate AIS in question and the current physical location.

· This is utilized whenever maintenance records for the component are updated.

· This will allow for identification of future asset requirements.

· The system will identify the reason for removal.  Managers can then determine if the asset has reached its life limit or if the asset is removed for repair/overhaul.
4.0 ASSET MANAGEMENT
In this section, the new process for SNT is outlined by describing the way the SNT components will be supported through Navy organizations by the SNT System. 

The SNT system provides global visibility of assets that allows for more efficient allocation of scarce resources, adding the benefit of knowing the location and quantity of assets, as well as the current status and remaining life on the components. It allows for the resulting control of assets, which provides logistics insight into future demand driven by accrued usage on components. 

The CMB/Barcode is initialized upon application of the nameplate data set that uniquely identifies an asset that the CMB/Barcode is to be attached to.  As the asset is transferred to other activities, the CMB/Barcode is read to validate and verify that the correct information is being sent/received. This provides a way to recreate the movement of the asset to provide near real-time traceability, as well as, a reconstruction path for lost or damaged components during shipment. The CMB/Barcode ensures a “one touch” automatic validation of the component installed in a weapons system. The most significant contribution is the ability to mirror the maintenance and logistics process with an unprecedented degree of accuracy, while enabling a global view of all assets wherever they exist: installed, in repair, in transit, or in the warehouse. 

The SNT system is a value-added contributor to the existing business process. The key difference is that the SNT system is not equipment or function limited like the legacy systems that it complements. It integrates across maintenance and supply organizational borders and is inclusive of organic/commercial/inter-service depots and original equipment manufacturers (OEM). SNT parallels the current maintenance and logistic management systems to enhance the efficiency of the legacy systems by facilitating the business process improvement.

This mirroring of the maintenance/logistic transaction ensures that when an SNT component is removed from an aircraft for repair, the data information is up-to-date and accurately transferred due to the “one touch” validation and verification ability of the CMB/Barcode.  A CMB/barcode is attached to each component and remains with it. However, in some cases, (e.g., hot sections of engines), a CMB/Barcode is attached only during the conduct of maintenance, overhaul, shipping, or storage of the component when it is out of the aircraft.  

4.1 Asset Movement

4.1.1 Organizational Level 

The SNT System is comprised of two essential but interdependent parts: the CMB/Barcode and AIT interfaces, and an enterprise-wide asset management SNT system.

The CMB/Barcode contains a memory allocation designated for multiple uses depending on the context of the interaction with a particular end user. The memory may be segmented into separate password protected areas: 

1) Data to uniquely identify the component, i.e.,  part number, serial number, and CAGE code

And, if desired:

2) Data used by Naval Inventory Control Point (NAVICP) end users containing the essential Identification Plate data, i.e., NSN, contract number, warranty information, etc.

3) Additional Configuration data pertaining to the internal components and their associated software loads or special packaging or handling requirements.

The remainder of the memory is dedicated to service unique and future growth, such as:

· Weight and balance data

· Designated repair activity

· SRC Card

· Maintenance action findings

· Depot tracking data

When a replacement component is received by an O-level site from local Supply, the CMB/Barcode information is read such as P/N, S/N, CAGE, etc. which is automatically transferred from the CMB/barcode to the supporting maintenance system, negating any key stroke requirements.  The supporting maintenance system provides for the same key information to be bar-coded and read in-the-clear text on all output maintenance action forms.  Upon completion of the maintenance action, the data is replicated up-line and is made available to the SNT system via standard maintenance data collection systems, i.e. NALDA II IDE and NDE.   The component's current information and physical location are visible at all times to all users of the SNT system including headquarters, ashore units and field and fleet activities.   Frequent up-line replication, preferably transaction based, is the basis for accurate visibility of asset location and usage history and input into the Maintenance Action Form. Upon installation in an aircraft or ship, the maintenance data is replicated up-line and the data is made available to the SNT System. 

4.1.2 Intermediate Level

When a component arrives at the local I-Level, the CMB/barcode information is read to initiate the maintenance action.  The same gains using CMB realized at the O-Level will be replicated in the I-Level process.  Maintenance action systems will provide history of the maintenance performed and provide history to the appropriate maintenance data collection systems.  The component is then returned to the local supply department as RFI.  This information is available to all users of the SNT system. BCM actions at the I-Level initiate the retrograde procedures.

4.1.3 Local Supply

The local supply department will initiate the retrograde turn-in process.  For afloat units, FACTS (Fleet Automated Carcass Tracking System) will be used.  FACTS will add the serial number to existing DD 1348-1A data, and include the serial number in the retrograde turn-in EDI transaction for up-line population of the ATAC/FACTS database.   Ashore units, using U2 and other alternative systems, will prepare the 1348-1A, which will include serial number, and reporting transactions will include the serial number for population of the ATAC/FACTS database.

4.1.4 ATAC Hubs/Nodes

ATAC Hubs and Nodes will receive retrograde and scan the barcode or manually enter the serial number from the 1348-1A into Web-MRIL for reporting up-line to the ATAC/FACTS database. This data should mirror the data previously reported by the turn-in activity. The ATAC Hub or Node will also verify accuracy of serial number during the asset screening process, and verify that the serial number on the 1348-1A matches the serial number on the component. The component AIT should eliminate the need for this screening as items are marked over time.

4.1.5 Wholesale Inventory

Assets received by Designated Stock Points (DSPs) will receive and verify the item is designated as SNT item with information available via the FLIS (Federal Logistics Information System) indicator.  The indicator will specify which items are tracked or controlled by serial number.

Tracking within wholesale inventory provides asset visibility by serial number and condition code. Control adds the ability for an item manager to issue by serial number, which improves the business process in areas such as disposal, induction, screening, EI recovery, etc. Systems affected include U2, DSS, and UICP.

4.1.6 Organic Depot 

To achieve organic depot asset visibility by serial number, an interface to the appropriate database must be achieved. Systems affected include MRP II, DMDS, and others. Serial numbers are normally tracked as part of the current business process, but the AIT interface to populate maintenance actions with CMB data ensures accurate data information is recorded without any keyed data.

4.1.7 Commercial Depot 

Receipt at the depot is indicated by the Commercial Asset Visibility (CAV) system, which will provide the appropriate receipt transaction in EDI format including component serial number.

CAV will also give the ability to report inventory status of each condition code by serial number, as well as shipping transactions using EDI that include the serial number. CAV will provide detailed history of a component’s movement through the commercial depot, including repair item action and repair history reports. CAV also provides the ability to print bar coded 1348-1As and inventory labels with serial number.

Commercial depots will be provided the capability to access appropriate organizational and intermediate maintenance actions, limited by P/N. Several commercial depots have expressed an interest in using CMB for internal MRP processes – CMBs can be partitioned to provide sufficient data storage capability that does not interfere with Navy.

4.1.8 Inter-Service Depots

To achieve Inter-Service depot asset visibility by serial number, an interface to the appropriate database(s) must be achieved. Systems affected must be identified with other service components.

5.0 SYSTEM ARCHITECTURE

SNT consists of three basic processes:

· Data collection

· Data storage

· Data retrieval

For the SNT system to provide the business process improvement gains intended by the Navy, its architecture must be based on the two fundamental principals of operation, those being:

1) Data collection must be located where the status of assets, with respect to their maintenance plan, is changing.  This means it must be where usage accrual is taking place and where maintenance is taking place.  This is essential because a large component of the business process improvement of SNT is its capability to receive quality, constrained data from the source; not post-processed data that is prone to errors due to backlogs, etc. Data collection systems include NALCOMIS, MRP II, FACTS/ATAC, U2, CAV, DSS, OMMS-NG, R-SUPPLY, and others.

2) The SNT infrastructure must support the timely movement of data upline to the appropriate databases/repositories where it is made available for logistics analysis.

3) The system architecture of SNT is a direct result of the above operational requirements, as well as, the Navy policy guidelines regarding NTCSS and IT21 compliance.  These guidelines dictate that the system must adhere to a modern client/server, PC-based, Windows NT host platform.  Taking all of the above into account, the architecture of the SNT must be as follows:

· Must interface directly with all applicable Navy and DOD maintenance and supply information systems.

· Systems are accessed via a Virtual Shared Data Warehouse through a combination of replicated data and direct access.

· Must provide easy access via a single web-enabled “portal” for all potential users.

· Must provide a set of Decision Support Tools to automate current manual processes.

(    Must provide appropriate PKI security in accordance with DoD and Navy regulations.
6.0 AIT IMPLEMENTATION ACTIONS

DOD needs to take several actions before a comprehensive and effective AIT program can become a reality. Those actions are briefly described in this section.

6.1 Adopt AIT Standards 

The Concept of Operations (CONOPS) calls for commercial vendors, commercial and military repair facilities, and DOD logistics management and storage facilities to provide the information on those devices to logistics Automated Information Systems (AIS). However, vendors and activities are not using the same AIT and data format standards in their normal business processes.

Recommendation. Require vendors and DOD logistics activities to use the same AIT and data format standards, and direct implementation of AIT and data format standards within 3 years. 

6.2 Ensure Interoperability And Compatibility  

The military services have adopted a variety of approaches to using AIT in their logistics processes. In addition, they have purchased some AIT devices that are incompatible. This situation needs to be corrected before the CONOPS can be implemented.
Recommendation. Ensure full interoperability of all AIT devices (and AISs) throughout the logistics chain. Continue to give priority to establishing functionality, communications capabilities and data timeliness standards among logistics AISs. 

6.3 Use of Linear Bar Codes

Although bar codes have been used in DOD since the early 1980s, they have not been required throughout the logistics chain, and the bar codes produced are not always readable.

Recommendation. Require readable bar codes on all items entering the DoD inventory and moving through the logistics chain.  Direct all DOD logistics nodes to be capable of reading bar codes within 12 months. Ensure all future vendor contracts, as appropriate, contain requirements for bar coding an item’s identification and shipping documentation. 

6.4 Use of 2D Bar Codes

 In January 1995, DOD established a standard (Portable Data File 417) for using 2D bar codes; but, a plan for implementing the standard throughout the logistics community has not been developed.
Recommendation. Develop and implement a plan for phasing in the use of 2D bar codes at all DOD logistics nodes within 18 months and achieve a fully implemented capability within 5 years.  Also, ensure all AIT equipment contracts, as required, include provisions for purchase of 2D bar codes. 

6.5 Use of Contact Memory Buttons 
Recommendation. Use CMBs as recommended by the demonstration performed on the H-60 aircraft in HSL-40. 

7.0 SUMMARY

The power of SNT becomes evident when considering the movement of assets between sites as they flow through the standard Navy infrastructure comprising maintenance and supply hubs.  It does this by providing physical location, usage data for scheduling future requirements and total assets reaching maximum life cycles.

SNT enhances the capability to identify specific parts requiring Electronic Logset information from established databases when the Electronic Logset information is missing.
The DOD vision for AIT attains the optimum mix of technologies that allows each user to efficiently and effectively capture, aggregate, and transfer data and information in near real-time.  Commanders-in-Chief (CINCs) and their component commands require asset visibility and command and control throughout the DoD logistics pipeline. The CINCs must be able to track, identify, document, manage and control deploying forces, unit equipment, personnel, and sustainment cargo as these assets move to and through the battlefield and other operations. The proposed CONOPS for using AIT to improve visibility of the status and location of logistics assets presents a major challenge for the DOD in four primary areas:

· gaining acceptance and support from commercial vendors
·  obtaining agreement from DOD components on use of standard data elements and formats
·  integrating logistics AISs to share asset information
·  obtaining the funding for implementation. 
These same challenges are also fundamental to DOD’s efforts to provide military commanders with total visibility of their logistics assets. 
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