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Implementing the UID Policy

Some answers to tough questions.

8 March 2004
UID:  IMPLEMENTATION DURING TRANSITION

BACKGROUND

There has been a great deal of effort within the DoD UID community over the past two years to formulate a comprehensive policy for marking and tracking commodities.  That effort has produced the current DoD UID Policy that allows AIs, DIs, and TEIs to be used within an ISO 15434 wrapper to construct valid UIDs in three different schemas.


While the UID policy provides guidance to achieve uniqueness of marking across all commodities, it is necessary that each agency implementing the policy realize that it does not present a “one size fits all” approach.  Rather, the UID policy represents a mix of differing approaches that are suitable to different applications and logistics commodities.  The candidate approaches within the policy range from the VIN number for commercial vehicles to the tracing numbers on medicines and food stuffs.  It is within this broad range of possibilities that each PM must formulate their individual UID/AIT implementation plan.


The following paper is a lessons learned account of how the Cargo Helicopter PMO has used the UID policy to advantage as a key enabler in our approach to life cycle management.  In our implementation of a comprehensive parts marking program, we learned that the physical marks were the easiest part of the policy.  The difficulty came in determining which of the permitted syntaxes we would select and then which construct would be the most advantageous for our existing and new parts.  These were not trivial decisions but we believe that the following data supports a solution that can stretch across the aviation sector of DoD.  While the present case is only directed at aviation assets, the same approach could be used for other weapon systems.

APPROACH: “TRANSITION IS KEY”


It was pointed out in the “Concept of Operations for AIT in an Automated Maintenance Environment for Army Weapon Systems”, that the critical period for implementation of an effective AIT policy was the transition stage.  This was defined as the period of time the “as-is” processes would co-exist with the new processes as they moved toward the “to-be” objective state where the UID/AIT program is fully implemented.  Within this transition stage, there will be cases where UID processes encounter parts that have not been marked or registered within a UID environment.  Likewise there will be cases where the information on parts that have been marked will be required to be interoperable with the legacy processes.   Given a very aggressive UID implementation policy across the three services, this transition period will last for approximately 10 years.  For that reason, it is a firm requirement to ensure that there is interoperability between “as-is” and “to-be” processes.


Regarding interoperability within the transition stage as our prime focus, the Cargo PMO moved forward with our analysis for selecting a UID/AIT path forward.  Our focus was centered on the serial number tracking processes within our weapon system, thus this solution does not consider all classes of commodities.  Additionally, it was critical that we considered the joint environment as we have many common components that cross service boundaries.  The examples discussed in this paper are appropriate for Navy and Air Force aviation systems.  

OVERVIEW OF ISSUES


Across the three services there are numerous programs that provide a level of SIM (Serialized Item Management).  These include items that range from individual weapons, to communication security equipment and sensitive items, to medical supplies and finally to one of the most comprehensive SNT (Serial Number Tracking) programs within DoD, aircraft flight critical items.  The aviation SNT programs within the three services and the Coast Guard go well beyond item accountability to include condition code, usage data, maintenance history, location, and many other factors used for fleet management purposes.  


The present paper will address the need for the UID policy to seamlessly mesh with the DoD aviation sector’s current SNT policies.  It will examine how UIDs can be constructed from the policy references and how those UIDs can be used on our new and existing fleets.  The goal of the Cargo PMO is to demonstrate a viable path forward within the aviation sector that can be embraced across DoD.  

GUIDANCE FROM DOD POLICY TO CREATE THE LABELS

The following represents the high level guidance for creating and interrogating a mark that contains the UID and is part of the logistic environment.  The first table depicts the data elements that are required to create the two different constructs.  A full set of data elements include the UID and a part number description which permits front line user to understand the information and the machine readable code to interface with the information systems.  


The flow chart illustrates how UIDs are constructed using the three different syntaxes.  It also demonstrates how the syntaxes are interrogated by the readers.  The present analysis uses the DIs and TEIs described below to create the labels using this flow chart.

	 
	UID Construct #1
	UID Construct #2

	Based on current enterprise configurations
	If items are serialized within the Enterprise 
	If items are serialized within Part Number 

	UID is derived by concatenating the data elements IN ORDER:
	Issuing Agency Code*

Enterprise ID

Serial Number
	Issuing Agency Code*

Enterprise ID

Original Part Number

Serial Number

	Data Identified on Assets Not Part of the UID (Separate Identifier)
	Current Part Number
	Current Part Number

	*The Issuing Agency Code (IAC) represents the registration authority that issued the enterprise identifier (e.g., Dun and Bradstreet,  EAN.UCC).  The IAC can be derived from the data qualifier for the enterprise identifier and does not need to be marked on the item.
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DEFINITIONS OF TERMS

The following contains a partial list of the definitions used by the DoD UID Policy group to define the marking schema:

DI:
Data Identifier – the syntax used by the ISO MH-10 marking standard

18S:
The data element that is made up of a serial number (unique within Enterprise ID) and an Enterprise ID.


17V:
Enterprise ID defined as CAGE code.


S:
Serial number assigned by the enterprise ID 


1P:
Original part number assigned by the enterprise ID


30P:
Current part number.

TEI:
Text Element Identifier – the syntax used by ISO TS 21849 marking standard.


MFR:
Original Enterprise ID defined as manufacturer.


SER:
Serial number that is unique within the MFR. 

SPL:
Supplier Code - The Enterprise ID of an agency marking a part after original manufacturer.

UCN:
Unique Component ID Number – A serial number unique within the SPL.


PNR:
Current part number.

ASSUMPTIONS IN THE CURRENT ANALYSIS

In order to have as little impact as possible on current “as-is” processes, the Cargo PMO, assumed that current information systems, both paper and automated, will continue throughout the transition period until a fully automated objective system is fielded.  This assumption permits the UID policy to be fielded without the requirement to first change legacy processes on the flight line.  


The present analysis only considered DIs from MH-10 and TEIs from TS 21849.  Currently the majority of parts marking within the commercial sector utilizes these two standards.  Since the AIs from UCC/EAN have a similar syntax to MH-10, it was felt that their impact on the transition stage will be similar to the DIs.  

COMMONALITY ACROSS THE AVIATION SECTOR

All serial number tracking within the DoD aviation sector focuses on three common data elements, serial number, part number and Enterprise ID or in the case of DoD the CAGE code.  This is seen graphically in the screen shots from the three services.
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Figure 1. US Army DA Form 2410 for component tracking.
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Figure 2: Navy NALCOMIS Screen shot for SNT.
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Figure 3: Air Force GO-81 Screen shot to SNT.


Based on the common data elements across the services, the UID solution must be interoperable with the legacy information systems within the three services during the transition stage.  

NEW AND EXISTING INVENTORY MARKING CRITERIA


Using the current DIs and TEIs from the DoD UID policy, defined above, a series of sample labels was produced that represent the information for the example parts.  A decision was made to limit the current analysis to labels.  It is understood that direct part marks (DPM) would follow a similar approach.  The additional constraints of space and material application for DPM needs to be addressed in the engineering analysis of individual Implementation Plans.  


There are two separate components considered in the marking approaches.  The first is a component, a combiner transmission, is currently tracked under the Army 2410 SNT program and will continue to be tracked under the DoD UID policy.  The second component, a crew overhead door,  is not currently serialized nor tracked under any program.  This component meets the criteria to be marked as a maintenance significant item under the DoD UID policy and the Cargo PMO is marking it as part of their fleet life cycle management program.

COMBINER TRANSMISSION


The first component considered in the analysis is the combiner transmission for the CH-47 Chinook.  This component is currently listed under five separate part numbers and nine separate NSNs.  
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Figure 3: Air Force GO-81 Screen shot to SNT.

Figure 4: CH-47D Combiner Transmission

This component has a cost of over $340K and is on the Cargo PMO list as a Recap component.   For illustration the analysis will use serial numbers as follows:

	Case
	Current 

Part Number
	Serial Number
	Part Category

	1
	145D5300-20
	02142004
	New Part

	2
	145D5300-11
	CH05681
	Existing Part

	3
	145D5300-20
	CH05681
	Modified Part



The following criteria hold for the three parts in question:


1. The Enterprise ID for the new parts is the Boeing Philadelphia CAGE code, 77272.


2. The Enterprise ID for existing parts being marked by the government will be 58H12 which is assigned by AMCOM.

CREW OVERHEAD DOOR


The second component selected for marking is the crew overhead door.  This component is considered a maintenance significant item.  During rebuild, this item is removed at the start of the process and it must be matched up with the original airframe at the conclusion of the rebuild process to eliminate labor intensive re-work to make the door fit securely.  As this component has never been serialized, it must have a unique serial number added during marking before it can be registered with a UID.  Criteria considered in marking:

	Case
	Current 

Part Number
	Serial Number
	Part Category

	1
	114S1621-29
	02152004
	New Part

	2
	114S1621-27
	CH0516N
	Existing Part

	3
	114S1621-29
	CH0516N
	Modified Part



1.  Enterprise ID for new parts will be Boeing 77272.


2.  Enterprise ID for existing parts being marked by the government will be 58H12 which is assigned by AMCOM.

MARKS AS THEY APPEAR ON LABELS


The marks on the labels will contain both 1D and 2D bar codes.  While this criteria goes beyond the requirement of the present DoD UID guidance (2D minimum), including the 1D linear bar code offers a cost effective means for interrogating the machine readable code.  Presently the cost of a simple bar code reader is about 10% of the cost of the 2D imagers. ($150.00 vs. $1450.00)  Our analysis has shown that upwards of 90% of the unit level remove and replace UID parts are candidates for data labels.  By adding the 1D code to the label, we can significantly reduce our flight line hardware costs.
COMBINING TRANSMISSION

CONSTRUCT #1: UNIQUE SERIALIZATION WITHIN ENTERPRISE. 


From the DoD guidance the following labels are created using the Data Identifiers from MH-10 and the Text Element Identifiers from TS 21849.


[image: image7.emf]DIs TEIs

Combiner Transmission 

Construct #1

Case #1

Case #2

Case #3

3 Data 

Elements

3 Data 

Elements

3 Data 

Elements

2 Data 

Elements

2 Data 

Elements

2 Data 

Elements


COMBINING TRANSMISSION

CONSTRUCT #2: UNIQUE SERIALIZATION WITHIN PART NUMBER.


In this series of labels there are only examples for MH-10 as the TEIs in TS 21849 do not support construct 2.
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** Note: The label for a new part does not support the new Mil Std 130L.  That document states that the initial marking of a part does not include the current part number 30P.  Initially this does not follow the DoD guidance which states that current part number will be added as a separate identifier.  Additionally, the Cargo PMO believes that the lack of current part number information opens up a difficulty for the AIS interrogating the data matrices.  The machine is looking for 30P which is the current part number.  If it does not find 30P it must apply machine logic to equate the original part number to the current part number.  If a front line user must make a decision to determine if they have read all the required barcodes we are adding unnecessary complexity into the system.  If we must program machine logic into the software, we have lost the ability for the UID data elements to be unique and unambiguous.  According to the DoD guidance, “a unique identifier is a set of data for a tangible item that is globally unique and unambiguous.”  The addition of machine readable code to our inventories should reduce the work load on our front line users not complicate their training and decision making.  

CREW OVERHEAD DOOR

CONSTRUCT #1: UNIQUE SERIALIZATION WITHIN ENTERPRISE.
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CREW OVERHEAD DOOR

CONSTRUCT #2: UNIQUE SERIALIZATION WITHIN PART NUMBER.

[image: image10.emf]Crew Overhead Door 

Construct #2

Case #1

Case #2

Case #3

TEIs do not support

Construct #2

DIs

4 Data 

Elements

4 Data 

Elements

4 Data 

Elements


## Note:  Construct #2 only requires serialization within part number.  For any marking of an existing part that is done by an agency other than the original manufacturer that agency needs to follow a serialization method that is unique within their EID (construct #1).  The reason for this is it would be extremely difficult to document all parts within a given enterprise after the fact.  This does not present a problem since uniquely serializing within EID (construct #1) will also satisfy unique serialization within part number for any EID.

TRANSITION OF “AS-IS” PROCESSES


The human readable data that supports the above matrices presents some interesting issues for our legacy processes.  As stated earlier, all three services and the Coast Guard use three data elements to provide the input for their serial number tracking programs.  It will be necessary over the next 10 years for the UID policy to support the current legacy processes within the three services.  To that end, this will require first line users to have clear and unambiguous access to human readable information to populate the paper forms and/or legacy AISs.  This requirement can have a significant impact on training and software development.   

CONSTRUCT #1


MH-10 format


As seen in the bar codes made utilizing MH-10 for Construct #1 there are only two data elements supporting the UID and current part number.  This presents other difficult issues for the field.  How do our front line mechanics and supervisors utilize this new format that only has two data elements?  The DoD policy states that one cannot parse the UID to its original elements as there are too many possibilities for error.  From a machine readable standpoint, we would be forced to write software code to provide the necessary data elements.  In the case where a user was required to use only human readable information, the DoD policy would prohibit this approach


TEI format


Within the TEIs, there are consistently three data elements.  The drawback is that the titles of the data elements change if the mark is an existing part or a new part. While this does not preclude the use of current legacy systems the successful implementation would require training for the mechanics to recognize the two sets of Enterprise IDs and serial numbers.

CONSTRUCT #2


The key to utilize the legacy processes within DoD aviation is providing the front line mechanics with the ability to correctly identify the three required elements.  As illustrated in the above examples, Construct #2 requires 4 data elements to complete the UID data set and provide the maintainer with the current part number.  While new parts have a common data element for original and current part number the mechanic is still required to determine which data field to enter into his process.  For parts that have their part numbers roll, the mechanic and the information system have four different data elements to work with.  Considering the legacy process requirements, this situation will not provide an interoperable solution.

VENDOR ISSUES WITH UID CONSTRUCTS


There is reluctance on the part of some vendors to move to a serialization method that is unique within enterprise ID.  Most vendors currently serialize within part number.  DoD has made the decision that UID is a strategic imperative.  To implement this policy there will have to be changes throughout the DoD and the commercial sector.  Currently our query of aviation and electronic vendors has found that no company currently marks to the DoD standard utilizing either construct of the UID guidance.  Thus there will have to be major change within industry to successfully implement this policy.  Our position is that if there is change required for both industry and DoD that we should make the right decision up front and not force ourselves into a long term costly decision that “looks good” today.  

We must all realize that the DoD UID policy is going to require all our vendors to deliver parts to us that have machine readable code on them.  This is a new process for our contracts and our vendors.  We have to make the difficult and correct decisions now in order to minimize the impact on the information systems of both DoD and our vendors.  

CONCLUSIONS 

This paper has attempted, through the physical presentation of UID marks as they would appear in a field environment, to demonstrate some of the pros and cons of implementing the UID policy in the transition period.  It is hoped that we have provided some background and insight to agencies preparing to implement their UID programs.  We believe that the discussion contained herein can be instrumental in plotting the path forward to minimize downstream difficulties.  The implementation of an effective UID policy is a key enabler to changing the way we do business within DoD.

RECOMMENDATIONS


While change is never easy, the Cargo PMO strongly recommends that moving to a construct #1 supported with the DoD approved TEIs is the right decision for aviation within DoD.  This decision will minimize the impact on our information processes while moving our vendors into the world of fully integrated processes enabled by AIT.  This approach also causes the least impact on our soldiers, sailors, and airmen serving as our flight line mechanics.  While there are training impacts, the adoption of construct #1 supports all our legacy SNT processes and would allow us to transition to a joint enterprise environment. 
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