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PREFACE

This report, in three volumes, describes progress in redesigning and
transforming the Defense Logistics Standard Systems (DLSS) into the Defense
Logistics Management System (DLMS). It also recommends the scope and
capabilities that should be incorporated into the DLMS.

The existing DLSS formats, codes, and procedures have been utilized in DoD
logistics for nearly 30 years and they are deeply embedded within Military Service
and Defense agency logistics computer systems. In fact, many of those systems were
initially developed and designed to support the operation of the DLSS. It is therefore
necessary to document the DLMS in detail so that Service and agency design
activities can effectively change their systems to adopt the new approach.

To support this effort, Logistics Management Institute has produced extensive
documentation that defines the DLMS and provides "mapping” information. This
mapping will help Service and agency automated data processing (ADP) personnel
correlate the new DLMS to their current DLSS-oriented systems. The mapping
documents are called implementation conventions. @ We have produced an
implementation convention for each of the seven primary DLSS. These
implementation conventions support the electronic data interchange (EDI) standards
document which summarizes, in directory form, the DLMS transaction sets,
segments, and data elements. The standards and the conventions represent LMI's
primary deliverable for this phase of the Modernization of Defense Logistics
Standard Systems (MODELS) project.

The Government will release each of these documents as supplements to the
DLSS-sponsored publications (mostly in the DoD 4000.25 series). These supplements
will also include revisions to the DLSS procedures that reflect the enhancements
made to the DLMS transactions. As further progress is made in the development of
the DLMS and the DoD implementation of it, the supplements will emerge as the
primary manuals, replacing the existing DLSS manuals.

This volume describes the progress to date and makes recommendations for
future actions. Volume II(Appendix H) consists of the DLMS Version 1.1 EDI
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Standards. Volume Il (Appendix I) is the DLMS Version 1.1 Military Standard
Requisitioning and Issue Procedures (MILSTRIP) Implementation Conventions.
Because it is the most critical of the DLMS functions, the MILSTRIP implementation
conventions are published in this report. They are included in the report as being
representative of the other six conventions.
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E

Executive Summary

MODERNIZATION OF DEFENSE LOGISTICS
STANDARD SYSTEMS (MODELS)

Volume I: Establishing the Functional Baseline

In the early 1960s, DoD established single-item managers for acquiring,
managing, and distributing material. That approach required significant exchanges
of logistics data among the Military Services, Defense agencies, and the General
Services Administration. To support those exchanges effectively and efficiently, DoD
defined standard message formats, data elements, terminology, and procedures. In
doing this, it created the Defense Logistics Standard Systems (DLSS).

The DLSS have now been used successfully for DoD logistics transactions for
nearly 30 years. However, the DLSS have not been modernized as rapidly as the
surrounding environment and have not kept pace with user information require-
ments. To capitalize on technology advances and satisfy its logistics information
requirements into the next century, DoD established the MODELS project to
redesign the DLSS.

A fundamental design criterion in MODELS is flexibility. MODELS is designed
for compatibility with ongoing or planned modernization of Service and agency
automation projects. Thus new initiatives, such as the Corporate Information
Management (CIM) effort and numerous Defense Management Report Decisions,
provide excellent methods for the deliberate implementation of the significant
improvements MODELS brings to logistics processes.

This report documents the progress made over the past 3 years and recommends
actions to further improve DoD’s logistics capabilities. The DLSS replacement
system was initially released as the Defense Logistics Management System
(DLMS) — Functional Baseline, Electronic Data Interchange (EDI) Standards in
May 1990. The MODELS baseline contains 56 variable-length transactions that
perform all functions previously performed by the more than 400 card-image DLSS
transactions. In addition the baseline incorporates more than 75 enhancements to
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the DLSS that were requested by the Services and agencies. The DLMS format is
derived from the American National Standards Institute (ANSI) Accredited
Standards Committee X12 (ASC X12) for EDI tailored to meet DoD-unique
requirements. EDI is a rapidly growing tool used in industry to reduce paper and
improve business efficiency and has recently been adopted as a Federal information
processing standard.

The first update to the DLMS baseline was published in September 1991 as
Version 1.1. That update reflects changes to the baseline recommended by the
Services and agencies. The purpose of the next update, Version 2.0, is to make the
DLMS transactions national standards that are fully approved by ANSI ASC X12.
Version 2.0 is projected for completion by February 1993.

We recommend that OSD encourage the incremental implementation of
Version 1.1 beginning in 1992 and mandate the initiation of implementation of
Version 2.0 no later than October 1995.

Now that steps to implement the DLMS are in motion, we recommend that the
MODELS project pursue five additional logistics improvements:

® Expand asset visibility capabilities

® Consolidate supply, quality, and transportation discrepancy reporting into a
single standard procedure

® Incorporate maintenance in the standard system
® Convert procurement documents to EDI

® Integrate the DLMS (including the recommendations above) into the DoD
CIM initiative.

Vi




CHAPTER 1
INTRODUCTION

The Modernization of Defense Logistics Standard Systems (MODELS) project
will change the rules and formats by which DoD logistics activities have
communicated for nearly 30 years — the Defense Logistics Standard Systems
(DLSS). In this chapter, we present an overview of the DLSS, a synopsis of new user
requirements, and a description of how MODELS satisfies those requirements.

DEFENSE LOGISTICS STANDARD SYSTEMS
Origins of DLSS

From their beginnings, the Military Services generally provided their own
logistics support, and each developed independent systems and procedures for
purchasing, storing, requisitioning, and distributing material. However, beginning
in the mid-1950s, the “single-item manager” concept evolved. Under that concept,
each item in the DoD inventory would be purchased by one of the Military Services,
and that Service would then be responsible for distributing the item to the other
Services as needed. The process of consolidating the purchases under a single-item
manager culminated with the establishment of the Defense Supply Agency [now the
Defense Logistics Agency (DLA)] in1962. The new agency assumed integrated
management of more than 2.3 million common items shared by the Military Services.
Other single-manager assignments to the four Military Services and other agencies
accounted for the remaining 1.7 million items.

Initially, commodity managers were responsible for wholesale-level
procurement, inventory management, and distribution of their assigned items to all
DoD users. The managers negotiated requisitioning procedures with each of the
Services. However, these joint Service agreements required different procedures
depending on which Service managed the commodity. Additionally, requisitioners in
the individual Services were required to follow yet another procedure in preparing
requisitions for items managed within their own Service. With the increasing




number of single-item managers for commodities and the proliferation of
requisitioning procedures, an inordinate burden was placed on the requisitioners.

In response to this problem, on 1July 1962, DoD established the Military
Standard Requisitioning and Issue Procedures (MILSTRIP) using electronic
accounting machinery (punch cards). [1] Recognizing the successful implementation
and operation of MILSTRIP and the benefits of standard systems, DoD subsequently
established a Standard Systems Office. That office, now the Defense Logistics
Standard Systems Division (DLSSD), developed 12 additional systems between
1964 and 1980. These systems are collectively known as the Defense Logistics
Standard Systems.

The advent of single-item managers and of DLA dramatically increased
inter-Service logistics communications. The creation of the DLSS and tke growing
use of computers and telecommunications provided the technical means to convert
paper forms and punch cards into electronic communications. Two key technical
achievements occurred in the mid-1960s:

® The defense communications system known as the Automatic Digital
Network (AUTODIN) was developed and installed worldwide to support
military communications.

® The Defense Automatic Addressing System (DAAS) was established to
control the routing of DLSS transactions through AUTODIN to the correct
addressee. DAAS also performed the following functions:

» Checking errors and validating data
» Maintaining history files and generating management reports
» Holding and diverting messages for units in motion

» Converting transactions between electronic format and paper.

The combination of DAAS and AUTODIN allowed DoD activities to process
nearly 2million transactions a day as compared with the 35,000 possible under
manual mailing procedures. By 1965, DoD was operating a worldwide logistics
system utilizing electronic data interchange (EDI) principles — nearly 10 years
before the release of the first commercial standards. The following subsection
describes how the DLSS operate.
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Overview of DLSS Flows

The inventory control point (ICP)/integrated material manager {IMM) is
central to the DLSS process (Figure 1-1). At the ICP, personnel perform the following
activities:

® Establish contracts to purchase material from industry

® Determine stockage levels, forecast futurz demand, establish reorder points,
and meet delivery schedules

® Determine distribution of the material among DoD depots

® Receive requests from end users for material and authorize its release from
depots to the users.

Today, about two dozen large ICPs are distributed among DLA and the
Services. These ICPs utilize large computer systems, and while these systems differ,
they are generally batch oriented and quite old.

The DLSS primarily define the procedures and transactions used by end-users,
the ICP, and the depots necessary for the end-user to obtain material. In a simple
example, if Fort IIood, Texas, requires M1 tank parts, it sends a requisition to the
Army’s Tank and Automotive Command (TACOM) ICP located near Detroit. If the
parts are available, the TACOM computer issues a material release order (MRO) to
the Red River Army Depot in Texarkana, Texas, and the mater:al is shipped from
there to Fort Hood. The computers at the ICP and the depot automatically send
supply and shipment status to the Fort Hood computer at the time of material release
and shipment. MILSTRIP also contains transactions that allow Fort Hood to modify
cancel, or query the status of the original requisition, as well as other specialized
transactions such as returning previously acquired material to stock.

The Military Standard Billing System (MILSBILLS, 1973) coordinates
accounting for requisitioned material. (2] In our example of requisitioni~g M1 narts,
the ICP computer automatically sends a bill to the finance center, whic.i debits Fort
Hood’s account.

13
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Note: MILSTEP = Military Supply and Transportation Evaluation Procedures; MILSBILLS = Military Standard Billing System;
MILSPETS = Military Standard Petroleum System; MILSCAP = Military Standard Contract Administration Procedures,
MILSTRAP = Military Standard Transaction Reporting and Accounting Procedures; SDR = Supply Discrepancy Report.

FIG. 1-1. DLSS TRANSACTION FLOW

The following are the other primary DLSS procedures (with the dates they were
established):

® Military Standard Transportation and Movement Procedures (MILSTAMP,
1963) defines procedures and transactions for the movement of material
overseas. [3]

e Military Standard Transaction Reporting and Accounting Procedures
(MILSTRAP, 1965) defines the procedures and transactions between ICPs
and depots to meintain inventory. [4]
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® Report of Discrepancy [ROD, 1968 — to be renamed Supply Discrepancy
Report (SDR)] reports problems in material received at DoD sites [RODs are
not automated). [5]

® Military Supply and Transportation Evaluation Procedures (MILSTEP,
1968) is not a transaction system, but a series of rules and reports to provide
performance information on the operation of the supply system to DoD
management. [6]

® Military Standard Contract Administration Procedures (MILSCAP, 1970)
provides for exchanging contract information among ICPs, purchasing
offices, and DLA offices who administer the contracts. [7]

e Military Standard Petroleum System (MILSPETS, 1978) provides
procedures for distributing petroleum products. [8]

The vast majority of DLSS transactions are computer-to-computer actions that
use AUTODIN for communications. However, transactions from smaller activities
may be transmitted by mail or other means. With the exception of most MILSTAMP,
MILSPETS, and MILSCAP transactions, almost all transactions flow through the
DAAS sites in Dayton, Ohio, or Tracy, California.

Currently, nearly a billion transactions flow through DAAS each year, and that
volume has been growing by 4 percent annually. The flow of these transactions
controls virtually the entire operation of DoD logistics.

NEW USER REQUIREMENTS

The DLSS have contributed to efficient DoD logistics for more than 25 years.
However, today they and their supporting technologies remain about as they were at
their inception.

In the intervening 25 years, computer and telecommunications technology have
grown enormously, as have logistics management techniques. This revolutionary
growth has spurred increased user demands for logistics data — demands that the
DLSS cannot readily support. These demands come from the spectrum of such
defense participants as unit supply officers, theater commanders, high-level civilian
and military managers, auditors, and Congress and include the following:

® On-line access to the logistics status of material and the status of specific
requisitions




® Production, stockage, and in-transit visibility information regarding key
items

¢ New methods of controlling items, such as by weapon system

¢ Better inventory management to reduce system costs.

The ability of the standard system to meet these requirements has been further
reduced by independent efforts of the Services to modernize their internal logistics
processes (usually to satisfy the same user requirements). System modernization has
proceeded at different rates within the Services and agencies, but all have exceeded
the modernization of the DLSS transactions that flow between them. These
modernizations have led to disjointed Service logistics capabilities and the rebirth of
Service-unique procedures and transactions — whose volume now rivals that of
standard transactions.

THE MODELS PROGRAM

To support DoD logistics requirements into the 21st century, OSD initiated the
MODELS program in 1984. It defined MODELS to be:

... not merely an update of assorted procedures but a fundamental redesign
of the way DLSS functions are performed. {9]

The first steps in the project were to develop an overall concept and plan and to
determine specific requirements. These efforts are documented in earlier Logistics
Management Institute (LMI) reports. [10, 11, 121 The MODELS program has five
key objectives:

® To support additional information requirements. Replace the 80-character
fixed-length formats with variable-length formats that will support DoD’s
additional data requirements.

® To increase communications capabilities. Capitalize on DoD’s development
of a modern telecommunications network to replace AUTODIN.
Additionally, utilize other technological advances to improve communi-
cations.

® To develop a data base of logistics transactions. Create a data base that can
inform users worldwide of the status of their requisitions and dramatically
improve management reporting and analysis of supply operations. Linking
such data to transportation information is also key to the development of a
DoD-wide in-transit visibility capability.
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® Analyze the inter-Service logistics information exchange. Analyzing major
logistics functions represents the key to providing functional improvements.
Functions to be addressed include new areas (e.g., maintenance), the
conversion of additional paper forms to electronic versions, and the
examination of existing transaction tlows for consolidation and elimination.

® Provide a foundation for additional EDI efforts by the Seruvices. Using
techniques and technology developed for MODELS, Services and Defense
agencies can extend their use of EDI to include internal transactions,

communications with industry, and other actions outside of the specific
MODELS scope.

The following subsections summarize how the MODELS program is addressing
these goals.

Support Additional Information Requirements

In developing the MODELS, the most immediate requirement was to
restructure the data format from fixed-length records to variable-length ones to
support user requirements for exchanging more information. The American
National Standards Institute’s Accredited Standards Committee X12 (ANSI ASC
X12) standards for EDI was selected as the most broadly based and flexible approach.
[13]

We began by mapping the fixed-length transactions into the EDI-based
transactions sets. Where possible, we utilized existing ASC X12 data elements and
segments, but because of the variety of military-unique data elements and codes, we
created numerous new components. We consolidated 400 fixed-length transactions
into only 56 EDI-based transactions (see Figure 1-2 for a comparison of the formats).

To validate the accuracy of these new transactions, we conducted a manual
review and developed translation software that converted between the fixed- and
variable-length formats. We installed that software on microcomputers and placed
them at eight operational logistics sites. The sites transmitted transactions in the
normal manner, but we translated copies into the EDI format, sent them in parallel
with the original, retranslated them into fixed-length format at the receiving site,
and then compared them with the original “card.” We conducted that prototype test
for approximately 9 months.
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FIG. 1-2. COMPARISON OF FIXED- AND VARIABLE- LENGTH TRANSACTIONS

(The variable-length transaction is carrying additional data)

Once the existing functionality was successfully incorporated into the new
formats, the Services and Defense agencies submitted more than 200 suggested
changes. The recommended enhancements included:

@ Serial number and manufacturer information
@ Weapon system ID and demand reporting
® Electronic transmission of nonstandard-item requirements

® Data unique to individual Services and agencies

About 80 of the Service or agency recommendations were included in the first release
of the new system. Most of the other requests were deferred until later releases.

The Government then submitted the revised transactions to ASC X12 for
incorporation into the X12 standards in July 1990. Those transactions are now going
through the ASC X12 review-and-approval cycle. In recognition of the effect of the
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new transactions, they have been given a new name — The Defense Logistics
Management System (DLMS).

Increase Communications Capabilities

The functional and technical changes implicit in the DLMS cannot be
implemented through the Service or agency logistics systems overnight. The Service
or agency’s ability to convert to DLMS will be affected by such constraints as the
status of their current systems and budgets. To ease this transition, the MODELS
program is providing specialized hardware and software systems; logistics gateway
node (LGN) computers will be installed at those DoD activities that generate
substantial logistics traffic.

The primary function of an LGN is to translate between the fixed- and
variable-length formats. Ifthe host machine with which it is associated can generate
only fixed formats, the LGN will translate them to the DLMS format; if the host is
capable of initiating DLMS transactions, the LGN will simply pass them on.
Receiving LGNs perform similar functions based upon the capabilities of their host
computers. Other LGN functions include the following:

e Edit transactions for acceptable format
® Compress the data to save communications costs
® Provide for the security of transmitted transactions

® Route transactions as needed.

Those DLMS transactions leaving an LGN will use the Defense Data Network
(DDN) for long-line communications. DDN was established in 1984 to update
military communications to their commercial equivalents. DDN will offer faster and
more reliable communications than AUTODIN and will also provide interactive
terminal inquiries, data compression, and other capabilities that have been common
in the commercial world for years but are not available through AUTODIN.

Develop a Data Base of Logistics Transactions

Logistics transactions passing through the DAAS are edited, copied, converted,
and routed as needed. They are also archived onto magnetic tape to provide a system
audit trail and back-up in case of a failure to AUTODIN or a Service or agency
computer. DAAS also extracts information needed to provide Service or agency and
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OSD mznagers with reports on the supply system effectiveness. The DAAS Office
(DAASO) has initiated a modernization effort that includes plans to acquire data
base management software. DAASO will also update its archival technology from
magnetic tape to write once/read many (WORM) mass-storage devices.
DAASO released the competitive procurement for this system in June 1991. The
system will be referred to as the Logistics Information Processing System (LIPS).

A LIPS data base of DLMS transactions will have many significant effects on
the logistics system. Currently, an end user requiring the status of a requisition
must trigger a supply computer to initiate a status query. Typically, these systems
automatically generate queries if no positive supply status is received from the ICP
within a specified number of days. That approach often leads to thousands of status
transactions automatically passing between computers. An interactive data base
would allow users to obtain supply status whenever needed (and only then);
consequently, the automatic exchanges could then be reduced.

In wartime, identifying the location and quantity of critical war items
anywhere in the distribution chain from the manufacturer to the front is 2 rritical
task. Lack of such visibility was identified as a major problem in the Vietnam
conflict, and again 20 years later it was still a problem in Operation Desert Storm.
Today’s logistics system can readily identify material that is stored at the major
depots. However, when material is put in motion from the depot, the logistics system
loses visibility over most items until they reach the end user's door. Linking the
DAAS logistics data base to transportation data bases is the key to improving
DoD-wide intransit visibility.

The data base can also be used to supplement and/or replace the existing
standard reports on supply operations. Current MILSTEP reports are bulky and
usually obsolete by the time they are printed. Their content and layout have not
changed since their initial design 20 years ago. They can be replaced by a
combination of on-line inquiry and smaller exception reports that can be conveyed
graphically or in another easy-to-use format.

Analyze the Inter-Service Logistics Information Exchange

Much of the MODELS program activities to date have been directed at updating
the existing information flow with today’s technologies. The next stage of the project




will focus on improving the functional process. Among the areas to be evaluated are
the following:

® FEliminating the remaining paper forms. While the logistics system is highly
automated, many paper forms remain. Among those remaining are
discrepancy reports, requisitions for nonstandard material, and material
receiving and inspection reports.

® Extending the standard system into new functional areas. Many new
opportunities are available for extending the standard systems, including
requirements planning for new weapon systems and secondary items.
However, the initial area of interest is inter-Service maintenance. Budget
constraints are generating increased inter-Service maintenance
requirements, but each effort is a separate negotiation. Incorporating
standard procedures will simplify the initiation of maintenance agreements
and improve the monitoring operations.

® FEvaluating logistics communications flows. Because of the limitations of the
DLSS, the Services have over the years developed hundreds of new
transaction types that are generally exchanged within a single Service.
Many of these types could be eliminated if key data were added to the DLMS
transactions. Additionally, many other transactions are redundant among
Services and could be consolidated as standard transactions. Such
consolidation would reduce telecommunications, computer utilization, and
automatic data processing (ADP) programming and maintenance costs.

New DoD initiatives have added further incentives to develop new ways of
exchanging logistics data. The Corporate Information Management (CIM) program
includes modernizing and standardizing upon a single ADP approach to support ICPs
of all Services and agencies. Parallel efforts are under way to transfer another
1 million items from the Services to DLA, to reduce the number of ICPs, and
consolidate depot operations. This transition period offers an excellent opportunity to
revise and standardize the communications between systems.

Provide a Foundation for Additional EDI Efforts by the Services

Utilizing the DLSS remains a fundamental part of the Services’ logistics ADP
operations. Converting these systems into the DLMS EDI environment will enable
Services and agencies to extend the use of EDI into areas outside the MODELS scope.
OSD issued Defense Management Report Decision (DMRD) 941 in November 1990
providing funds to support further implementation of EDI. The Services and




agencies are responding to this call. Listed below are a few illustrations of efforts to
apply EDI technology.

® DLA was assigned responsibility as the Executive Agent (EA) for EDI
implementation as of May 1990. DLA is tasked to encourage, assist, and
coordinate DoD use of EDI both internally and with industry. [14, 15]

® The EA’s primary responsibility is encouraging and coordinating DoD’s use
of EDI with industry. To effect a DoD-wide “single face to industry” the EA
is publishing implementation conventions to standardize use of ASC X12
transactions between DoD and industry. These implementation conventions
are the complement of the DLMS implementation conventions for intra-DoD
EDIL

e OSD is sponsoring a project to convert Government bills of lading (GBLs)
from paper forms to the ASC X12 858 transaction. Further, the Defense
Finance and Accounting Service — Indianapolis (DFAS-IN) is automating
its GBL reconciliation and payments function to provide for electronic funds
transfer of transportation payments.

e DLA ICPs have developed business agreements and software to enable
requisitions to flow from DoD end users directly to industrial suppliers for
direct vendor delivery of materials. These efforts save money by eliminating
second-destination transportation charges and permitting the supply
centers to operate with reduced inventories. Frequently, they also reduce
delivery times.

® Selected Navy supply centers are using an electronic bulletin board to
encourage greater procurement competition by disseminating information
on local purchase contracts to be awarded.

Cost Savings

The DMRD 941 directs the use of EDI throughout DoD. The primary
expectation of the EDI effort is to save money by changing work processes and
replacing paper documents with electronic information and transactions. The DMRD
provides the Services and agencies with funds to initiate EDI projects and then over
time reduces their operating budgets on the assumption that the successful
implementation of EDI has reduced expenses.

The MODELS project cannot be justified solely on the direct savings from
replacing paper forms with electronic transactions since the DLSS eliminated most
paper forms 30years ago. MODELS must be justified as the foundation ADP
infrastructure from which other efforts are built. It is analogous to the electrical




wiring in a building — no company makes or saves money on its presence, but no
company can operate without it.

However, we do not imply that MODELS will not provide savings. For example,
many base-level supply computers now generate requisitions that are copied onto a
magnetic tape and physically transported to an AUTODIN communications center
where the tape is generally transmitted to DAAS overnight. That process usually
takes at least a day, and any delays in transportation or transmission add to the time.
In a MODELS environment, the base-level supply computer would be connected to
DAAS via DDN and the requisitions would be transmitted in a matter of seconds.
Similar gains could be expected in the rest of the supply chain from DAAS to the ICP,
and again with the MRO back from the ICP to DAAS and from DAAS to the depot.
Reducing the processing time for requisitions leads to inventory reductions and dollar
savings. The following subsections list further cost savings.

Eliminate Remaining Paper Forms

MODELS will reduce the usage of the following paper forms including:
® Discrepancy reports (see Chapter 4)

® Exception information on requisitions

® Supply assistance messages

@ Inter-Service transmittal of information such as serial-numbered material
and weapon system identification.

Reduce System Maintenance Costs

Most of the Service or agency programs that process the DLSS were written in
the 1960s and 1970s using less sophisticated programming techniques than are
utilized today. Consequently, implementing DLSS changes throughout all the
Service or agency systems is a labor-intensive and lengthy process requiring as long
as 5 years. As Services and agencies reprogram to accommodate new procedures in
MODELS, they could face a significant development cost; but after the change,
management should be both less expensive and more timely.

Additionally, most of the Services and agencies have developed a large
collection of intra-Service transactions to process logistics information that the DLSS
are too inflexible to carry. Up to this time, no DoD-wide analysis of Service-unique




transactions has been conducted (see Chapter 4), but we estimate that the annual
volume may exceed that of DLSS transactions. By incorporating their information
into DLMS transactions, many of these Service-unique transactions will be
eliminated along with the consequent telecommunications, administrative, and
systems support costs.

Provide Additional Cost Savings

Chapter 4 describes additional opportunities to utilize MODELS to enhance
logistics processing, and many of those opportunities offer potentially large savings.

Project Administration

The MODELS project is sponsored by the Director of Supply Management
Policy under the Deputy Assistant Secretary of Defense (Logistics) [DASD(L)]. The
MODELS Steering Group, which is chaired by the Director of Supply Management
Policy and composed of flag rank or senior executive service representatives of all
participating Services and agencies (Appendix A), provides additional project
oversight. Detailed project management is conducted DLSSD. Coordination with the
Services and agencies is made through the Functional and Technical Working
Groups (Appendix B). Representatives of the Services and agencies attend working
group meetings and make the basic project decisions. The Functional Working Group
(FWG) is chaired by DLSSD and the Technical Working Group (TWG) by DAASO.

LMI developed the technical approach specification and is providing functional
design analysis. Lawrence Livermore National Laboratory (LLNL) is responsible for
integrating hardware and software to initiate the pilot operational system.

SUMMARY

The U.S. Military operates the largest, most widely distributed, and complex
logistics operation in the world. Technical and procedural standards that were
established in the 1960s placed its logistics communications on the leading edge of
technology for that time. It made effective use of EDI 10 years before widespread
commercial use began.

However, the standard military logistics information system has not
modernized as rapidly as the surrounding environment. The MODELS project is an




effort to bring about necessary changes to the system to support DoD requirements
into the next century.

Central to those changes is the use of EDI technology and a public standard
(ANSI ASC X12) as the basis for flexible, variable-length transactions. Such
transactions will support both internal exchanges and DoD communications with
industry. MODELS implementation in the DoD Components will capitalize on other
technology advances in telecommunications, microcomputers, intelligent gateway
processors, and data base management software to improve the exchange of the data.

Finally, MODELS will benefit DoD by effectively infusing EDI into the military
logistics system and encourage the Services and agencies to expand their use of EDI
to achieve benefits beyond the MODELS scope. To do that, changes are needed to
basic logistics concepts, procedures, management techniques, and even Federal
regulations.

In the next chapter, we describe the documentation of the DLMS standards that
will enable the Services and agencies to begin implementation planning. Chapter 3
describes the technical approach, and Appendix F provides a summary of steps
Service or agency activities must take to participate. The report concludes with
Chapter 4, in which we recommend additional ways to utilize the DLMS as a platform
to further improve logistics operations.




CHAPTER 2
RELEASING THE FUNCTIONAL BASELINE

Functional requirements for MODELS include the utilization of variable-
length transactions to replace the existing fixed-length transactions. [10] The
recommended variable-length format uses EDI formats that have been successfully
used in private industry.

INITIAL DEVELOPMENT AND REVIEW

The first step toward implementing DLMS is to produce EDI transactions that
are at least the functional equivalents of the current DLSS. We began that effort in
January 1988 by assigning functional analysts knowledgeable in the DLSS processes
to the logistic functional areas: supply, transportation, billing, and contract
management. Those analysts reduced more than 400 DLSS transaction formats to
56 EDI transactions.

The EDI transactions were based on the ANSI ASC X12 standards for EDI. [3]
The transactions employ ASC X12 rules of syntax, X12 data elements, and segments
where possible, but include additional components specially developed to meet DoD
requirements.

The transactions were grouped by DLSS (e.g., MILSTRIP) and comply with
DLSS procedures and transaction contents. As the transactions for each of the DLSS
were produced, they were reviewed and revised by the MODELS FWG. After the
documentation was approved by the group, the Service or agency representatives
circulated it within their respective Services and agencies for further review and
comment. The entire set of systems was reviewed by the FWG during the later
portions of 1988 and early 1989.

INCORPORATING ENHANCEMENTS

When the initial Service or agency review was completed, we began the next
stage, enhancing the package. In April 1989, DLSSD sent a letter to the Services and
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agencies requesting them to submit all desired enhancements to the DLSS. [16] The
proposals were not to be constrained by any existing DLSS policies or formats.

The Services and agencies responded with 220 recommendations. An initial
DLSSD review identified numerous duplicatrs or suggestions for changes already in
the DLSS process. That review re. uced the number to 160 recommendations to be
reviewed by the FWG. Over the next several months, thai group approved 87 for
inclusion in the first DLMS release, deferred 58 for later consideration, and rejected
15 (see Appendix C). In addition to these suggestions, all existing proposed DLSS
changes were considered. Approved, but not yet implemented DLSS changes were
included, without any additional review. The enhancement list approved for the
initial release included the following:

® Serial number identification
® Weapon systems identification and demand reporting
® Electronic transmission of nonstandard-item requirements
® Electronic versions of standard documents

» Discrepancy reporting

» Contracting documents (DD Form 350, DD Form 375-2)
® Long-line accounting
® Expanded information

» Organization/activity information

» Plainlanguage capability

» Service- or agency-unique data.

The DLMS standards were updated to incorporate these 87 changes. The
standards were then resubmitted to the Services and agencies for a secoud review
along with a request for the Services and agencies to formally accept them as
replacements for the DLSS.

TESTING

In parallel to the functional review, system testing was conducted. Beginning
in the fall of 1988, and continuing through the spring of 1990 MODELS LGN
computers were placed at several DoD logistics activities including three ICPs. DLSS
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transactions being transmitted from any of the test sites to another test site were
copied and downloaded to the LGN, which translated them from DLSS to DLMS
format and transmitted them in parallel to the normal AUTODIN transmission
using a commercial telecommunications network. At the receiving LGN, they were
translated back into existing DLSS format and compared with the original DLSS
transaction.

In addition to this testing, large numbers of DLSS transmissions were obtained
from DAAS archives and processed through the translator. Between the live sites
and the DAAS archives, hundreds of thousands of DLSS transactions were processed
through the translators. The live test was completed in 1990, but tests using DAAS
archives and translators at LMI continued as the standards and the translator were
revised.

These tests were performed under the auspices of the MODELS technical task
and the lessons learned from them are reported in another LMI report. [17] However,
the translation testing also had implications for the functional task as well.

The technical test verified that the translation process successfully transmitted
all data contained in existing DLSS transactions and restored them to their proper
fixed-length positions. The LMI technical team reviewed all transmissions in which
the restored transactions differed from the originals. Those deviations had three
causes:

1. An error existed in the translation software. We then modified the software
to correct the error.

2. An error existed in DLMS transaction. We modified the DLMS EDI
standards to correct the problem.

3. The original transmission did not conform to DLSS processing rules. These
problems which we called “anomalies,” were referred to the FWG.

Anomalies were collected, identified by type and by initiating Service or
agency, and submitted to the FWG. Individual FWG members discussed them within
their Services and agencies and then the full FWG determined the final resolution:
either change the standard to accept the deviation or direct the Service or agency to
revise its transmissions.
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FUNCTIONAL BASELINE PUBLISHED

The Services and agencies performed the previously discussed second review of
the DLMS material in late 1989. Their written comments were returned to DLSSD
in January 1989, and the FWG met in February to review the comments and resolve
any final disagreements.

The standards were then updated by LMI to reflect the FWG approved changes.
The standards were also updated to resolve problems identified by the MODELS test.

DLSSD distributed the revised standards to the Services and agencies. This
publication is identified as Version 1.0 of the DLMS EDI standards. It is also referred
to as the functional baseline to be used by the Services and agencies to begin their
implementation planning.

DEVELOPING IMPLEMENTATION CONVENTIONS

The development of implementation conventions proceeded in parallel with the
incorporation of enhancements into the DLMS standards. The standards
documentation defines the format of the DLMS transactions but provides little detail
of how the standards relate to the existing DLSS. Implementation conventions are
prepared to fill that role. They provide Service or agency users with maps between
the DLSS and DLMS transactions.

One mapping, called the “cross-reference,” is organized as the data exist in
DLSS transactions; it shows where to find those same data in the DLMS transactions.
The cross-references were copied from the “format” or “record lay-out” appendices of
the DLSS manuals. The right-hand column shows where each data element listed in
the DLSS format is located in the DLMS format (see Figure 2-1 and Volume III).

A second mapping, the implementation conventions, is structured in DLMS
transaction order and identifies where the data come from in the DLSS transactions.
The implementation conventions provide detailed information as to how the data can
be programmatically converted between the two formats (see Figure 2-2 and
Volume HI).

The primary purpose of the implementation conventions is to assist Service or
agency programmers and systems analysts in understanding the DLMS transactions
and to develop applications software that can process those transactions. In the
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FIELD LEGEND

Send to

Requisition is
from

Document
tdentifier

Routing
Identifier

Media and
Status

Stock Number

Unit of issue

Quantity

Document
Number

Demand

Supplementary
Address

Signal

0oD 4000.25-1-M-S-3

REQUISITION #

TYPE REQUISITION

(MANUAL)
BLOCK NO.

(MECHANICAL)
RECORD POSITION(S)

ENTRY AND iINSTRUCTIONS

A

9-12

14-18

16

Not Applicable

Not Applicable

23-24

25-29

30-43

45 - 50

St

The appropriate in-the<lear name and
address corresponding to the Rl code
may be entered.

The appropriate in-the<lear name and
address of the requisitioner may be
entered.

DIAO_/AM__.

Code indicating source to which the
document is submitted.

Enter the M&S code.

Enter the stock or part number of the
item requisitioned. For subsistence
items, enter type of pack inrp 21,V

Enter the VA.

Enter quantity requisitioned. fot
ammunition requisitions only, (items in
FSG 13), enteran “M” inrp 29 to
express in thousands any quantity
exceeding 99,999. Example: A
quantity of 1,950,000 will be expressed
33 1950M (1950 inrp 25 -28 and an
‘M*inrp 29.

Document number as assigned by the
preparing activity.

Enter the demand if applicable;
otherwise, leave blank.

When applicable, enter the coded
address of the ship-to- or bill-to activity.
field may be left blank when coded
entryis not applicable. When coded
data entered is not significant to the
supply source (other than an AAC), an
alphabetic “Y* will be entered in rp 45,

Enter the signal code.

DLMS
DATA ELEMENT
REFERENCE
DESIGNATOR

RFLOL

N101,03 & 04

RFLO8

REFO! & 02,
RQUO1; RBT03;
RQY03

RQQO!
RQQO2

RFLO2

RQDO1,; RFLOY

N101,03 & 04,
RQUO2

RFLO9

¥ Requistions to DRMS (Ri $9D) cannot reflect entry in rp 21 ~ 22 other than 3 DTID document number suffixin rp 21, where

applicable.

FIG. 2-1. SAMPLE CROSS-REFERENCE PAGE
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DoD 4000.25-1-M-8-3

511 REQUISITION 002040
REF REFPERENCE NUMBERS
Segment: REFP — REFERENCE WUHBERS
Level:
Optional Req. Des.: 0
1 Max Use: &
Loop: -
Purpose: TO SPECIFY IDENTIFYING NUMBERS.
---------------------------- Data Element Summary -------cc-ccccccrenncaccaa.
Ref Data
Des. Element Nome Attributes
Mandatory REFOY 128 REFERENCE NUMBER QUALIFIER W 1D 02/02
CODE QUALIFYING THE REFERENCE KUMBER.
COOE DEFINITION
80 PLANT EQUIPMENT CODE*
81 DOD AMMUNITION CODE®
82 SPECIAL OR LOCALLY ASSIGNED NUMBERY
KL CAGE AND MANUFACTURER'S PART WUMBER®
KS SUBSISTENCE IDENTIFICATION WUMBER, LOCALLY
ASSIGNED NUMBER FOR BRAND NAME RESALE®
MS CAGE COOE®
MF MANUFACTURERS PART NUMBER
NS NKATIONAL STOCK NUMBER
SEE MILSTRIP DaD 4000.25-1-M, APPENDIX 8S,
QUALIFLIER(S):
1. IF RP 3 IS =1 OR "A™, USE CODE "NS™,
2. IF RP 3 IS 2% OR "B™, USE CODE "KL®,
3. IF RP 3 1S "5® OR “E®, CODES “NS®, "KL®,
I“}l' '80', IB‘II '52', ‘NS‘, OR “KS*®
ARE ACCEPTABLE.
&. IF RP 8-9 1S "89" (FSG 89),
USE CODE *KS“.
S. 1F kP 3 IS "4" OR "0", COOES "80%, "81v,
"82%, OR “KS™ ARE ACCEPTABLE.
6. IF RP 3 1S =7, CODES "NS®, "KL", OR
"MF® ARE ACCEPTABLE.
7. AS INTERIM SOLUTION TC INABILITY 1O
DISTINGUISK BETWEEN TYPE OF
TIDENTIFICATION NUMBER USED WHEN
TRANSLATING DLSS-TO-DLMS, AND WHEN ABOVE
RULES DO NOT ADEQUATELY APPLY, IF
RP 12-13 IS =00% OR *01%, USE CODE “NS®;
IF ’P 8-9 1S "89%, USE CODE "KS";
OTHERMWISE, USE CODE “KL®.
Kandatory REFO2 127 REFERENCE NUMBER M AN 01740
SEE APPENDIX 1, NOTE A. REFERENCE NUMBER OR IDENTIFICATION NUMBER AS DEFINED
SOURCE(S): FOR A PARVICULAR TRANSACTION SET, OR AS SPECIFIED BY
1. RP 8-20. THE REFERENCE NUMBER QUALIFIER.*
2. RP 8-22, ALSO SEE: REFERENCE NUMBER QUALIFIER (128).
3. BLOCK 1 (DD FORM 1348-6).
NOTE(S):

A. FOR SOURCE 1, IF RP 12-13 IS "00" OR
»01%, IF RP 8-9 IS OTHER THAN "89*, AND
IF SOURCE 1S FILLED, USE REFO2.
RP 21-22, IF FILLED IS S/A UNIQUE
JNFORMATION AND TRANSLATED IN RQU
SEGMENT .,

8. FOR SOURCE 1, IF RP 8-9 IS “89%, AND IF
SOURCE IS FILLED, USE REFO2, RP 21 1S
SUBSISTENCE TYPE OF PACK COOE AND

FIG. 2-2. SAMPLE IMPLEMENTATION CONVENTION PAGE
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future, once the DLMS fully replaces the DLSS, the conversion detail will be removed
from the conventions and much of the policy information that is currently carried in
the text of the DLSS manuals will be moved to the conventions.

LMI produced the initial drafts of the seven implementation conventions
between May and August 1990. The FWG representatives distributed them within
their Services and agencies and provided feedback between November 1990 and
January 1991.

The format and content of the MILSTRIP implementation conventions are
presented in Volume III of this report. DLSSD will initially distribute the implemen-
tation conventions informally to the Services and agencies and subsequently publish
them as supplements to the DLSS manuals.

RELEASING OF VERSION 1.1 OF THE DLMS STANDARDS

Review of the implementation conventions, ongoing testing, and other reviews
led to a number of revisions to the standards. Additionally, the FWG adopted a new
policy regarding editing of transactions.

In the DLMS environment, the DAAS software and the receiving application
software performed data edits only on a few key fields. In a few cases, transactions
failing these edits were modified and forwarded, but for the most part, they were
rejected. DLMS editing will test every data element as either being optional or
mandatory. If a transaction does not carry a mandatory data element, it is rejected.
However, EDI processing also allows a middle level of data requirement called
“recommended.” This level consists of data that DLMS policy dictates should be
present but that are not absolutely necessary for a transaction to be processed. If the
transmitting activity does not send some recommended data, an error message would
be sent to that activity but the transaction would be processed.

All of the above changes were incorporated into Version 1.1 of the DLMS
standards. The standards are shown in detail in Volume II of this report. DLSSD
will release the revised standards to the Services and agencies for use in
implementation programming. Version 1.1 will be published by DoD as a
supplement to the DoD Logistics Data Element Standardization and Management
Program Procedures (LOGDESMAP) manual. [18]




SUMMARY

The release of Version 1.1 of the DLMS standards and their accompanying
implementation conventions serves as the basis for the Services and agencies to begin
implementing the DLMS. This documentation provides the format for DLMS
transactions, but policy for use still resides in the primary DLSS manuals. In
addition to publishing the documentation, several other steps must be taken before
implementation can begin. Those steps are outlined in Chapter 3 and Appendix F.
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CHAPTER 3
TOWARD IMPLEMENTATION

Release of the functional baseline provided the foundation for work in the
following areas:

® Developing the system network (the hardware, software, and
telecommunications) to process the transactions

® Planning by Services and agencies for applications programming

® Developing significant functional improvements in the standard logistics
process.

In this chapter, we briefly review the technical environment and the specific
steps a site must take to implement the DLMS functional baseline system.
Appendix F will discuss the site preparation necessary in order to exchange DLMS
transactions and initial implementation plans.

THE TRANSACTION NETWORK

The functional modernization of the current DLSS relies on exchanging new
information using altered transaction formats as well as on the modernization of its
supporting technology. The sophisticated delivery system for the new transactions
will allow participants to send and receive variable-length transactions efficiently.
This chapter describes the network’s operation, functionality, and probable
implementation.

Prototype Test

A prototype version of the transaction network using the new transaction
formats was tested from the fall of 1988 through the summer of 1990. The test
pursued the following objectives:

@ Test the attributes of a transaction delivery system
® Validate and, if necessary, suggest revisions to the new transactions

® Develop guidance for making the transition to the DLMS
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® Demonstrate an EDI-based environment capable of supporting non-EDI
participants.

During the test, network interface devices at selected DoD logistics sites
translated fixed-length transactions into their variable-length EDI equivalents, sent
them over a closed test network to their destinations, accepted EDI transactions from
other test sites, and retranslated EDI transactions to fixed-length format.

The results of the test, including technical specification for an operational LGN,
are incorporated in a three-volume LMI report. {17] The DoD has selected LLNL to
develop a pilot operational LGN.

Concept of Operation

In the logistics community, host computers exchange logistics information.
Those transaction exchanges are supported by applications software that performs
logistics-related processing for DoD Components. When those applications become
EDI-compatible, they will be capable of exchanging variable-length transactions
according to the new DLMS procedures. The network interconnecting the hosts will
support a phased transition to the new transaction formats. In other words, the
network will handle a mix of DLMS and non-DLMS activities. Such an interim
capability will smooth the transition to an all-DLMS environment.

Current Versus Proposed Architectures

Figure 3-1 shows the current transaction delivery system. In this arrangement,
applications on Service or agency host computers exchange fixed-length transactions
through a central DAAS. AUTODIN connects host sites with DAAS.

The DAAS provides a wide range of value-added services for the current
delivery system. Among those services are transaction editing, routing, and logging.
Until today, DAAS alone has performed those functions because of the economy in
centralizing them. However, advancing technology has increased the feasibility of
placing such operations closer to the hosts using them. The new network distributes
some of these operations among deployed LGN “transaction servers.” Figure 3-2
depicts a proposed architecture for that network.

The new transaction delivery system will continue to support the exchange of
the DLSS transactions for hosts connected by AUTODIN until all logistics activities
are upgraded to EDI-capable hosts connected to the DDN, the primary DoD
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Service/agency host computer.

== Fixed-length transactions.

FIG. 3-1. CURRENT LOGISTICS NETWORK ARCHITECTURE

communications wide area network (WAN) designated for the DLMS. AUTODIN
will carry only fixed-length transactions, while the WAN can accommodate both
fixed and variable lengths. Local LGNs will provide transaction-related services for
hosts with high transaction volumes; others may share these services through one of
the central LGNs (CLGNSs), located at the DAAS sites. The CLGN will also provide
the network with access to external networks, the transaction data dictionary, and
the LIPS. The LGN, CLGN, host computer, DDN, and DAAS are each described in
greater detail in the following subsections.

Logistics Gateway Node

Local LGNs provide on-site, transaction-related services for applications on a
single host computer (its client). These services include the following operations:

® Accept outbound transactions (either fixed-length or EDI) from the host and
edit them for technical correctness

® Translate fixed-length transactions into EDI format

® Compress, encrypt, and format outbound EDI transactions for transmission
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FIG. 3-2. PROPOSED NETWORK ARCHITECTURE
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Log and route selected transactions directly to destination LGNs, using
CLGN-controlled routing tables; send others to a CLGN for further
processing

Accept EDI transactions from another LGN or a CLGN

Decrypt and decompress received transactions, translating them into fixed-
length format if the receiving host is not DLMS-capable

Periodically transmit logged transactions to DAAS for updating the LIPS

Process requests from the CLGN to modify the LGN’s control tables (routing,
translation, host, and network parameters).

Central Logistics Gateway Node

The CLGN will be a resident part of the DAAS. It controls the network and
operates as both a transaction server (like the local LGN) and a gateway. It also

processes transactions for host computers that do not have access to a local LGN. The

CLGN provides gateway interconnection between the transaction network and the

intra-DAAS network. This connection supports communication between DDN-based

or AUTODIN-based host computers and external networks. Except for hosts serviced
directly by a CLGN, the CLGN will translate fixed-length transactions to EDI before
forwarding them over the DDN to their destination. The CLGN performs the
following operations:

Accepts, decompresses, decrypts, and logs EDI-formatted transactions
routed to it from local LGNs

From host computers not serviced by a local LGN, accepts and logs fixed-
length transactions over AUTODIN or EDI formats over DDN

Determines the transaction recipient, whether it has a local LGN, and the
format (fixed length or EDI) it expects

Translates, if required, the transaction to the needed format

Where local LGN service is available, compresses, encrypts, and forwards
the transaction to the recipient’s local LGN

Sends the transaction directly to the host computer over AUTODIN or DDN
for recipients without a local LGN

Accepts periodic transaction log updates from local LGNs

Updates the LIPS from its transaction log
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® Forwards queries to the LIPS and data dictionary system for further
processing; routes responses back to querier

® Supports communications with external networks

® Updates direct-routing, host-parameter, and format-translation tables for
itself and local LGN as needed.

Host Computers

Host computers generate, process, transmit, and receive logistics information at
a particular location for specific trading partners. Currently, hosts use AUTODIN to
exchange fixed-length transactions via the DAAS. As DLMS participants, host
computers may continue to exchange fixed-length formats with trading partners
whose application software cannot yet handle DLMS transactions. During this
transition to EDI, DLMS-capable trading partners may exchange information (e.g.,
weapon systems data) not currently available in the fixed-length transactions. The
protocol for accepting these data at non-DLMS sites is currently being developed.

Sites that process large volumes of transactions or those considered critical by
their Service or agency will have a local LGN; otherwise, a site host computer can
exchange information with a CLGN. A host computer serviced by a local LGN may
compose transactions for its LGN in either fixed-length or EDI format. The LGN will
translate fixed-length patterns to EDI before sending transactions across DDN. For
incoming transmissions over DDN, an LGN accepts EDI transactions and, if its host
computer is not DLMS-capable, converts them to fixed-length format. Host
computers serviced only by a CLGN may exchange fixed-length or EDI transactions
over DDN. (For a predetermined transition period, a more commonplace occurrence
will be for the CLGN to process fixed-length transactions delivered over AUTODIN.)

Defense Data Network

The DLMS host computers will send and receive transactions over the Military
Network (MILNET) portion of DDN. Current OSD policy mandates the use of this
packet-switched network for data communications within DoD. To participate,
activities must request a DDN connection from the Defense Information Systems
Agency [DISA (formerly the Defense Communications Agency (DCA)]. Until they
have such a connection and their host computers become fully EDI-capable or are
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served by a local LGN, they may continue using AUTODIN to exchange fixed-length
transactions.

In the new transaction network, DDN host computers whose applications are
incapable of generating EDI-formatted transactions must employ a local LGN. These
local LGNs behave as DDN host computers. In other words, each has a global
network address distinct from the host it serves. The CLGN also appears as a host on
DDN and links the transaction network with the rest of the DAAS.

Defense Automatic Addressing System

The DAAS is being modernized to provide additional services to DLMS
participants, including: the CLGN, the LIPS, and the DLMS data dictionary system.

Network Requirements

The proposed network architecture supports transmission of information
between logistics trading partners and promotes a phased modernization of the
DLSS. The key features of the proposed new network may be summarized as follows:

® During a lengthy transition period, logistics activities may continue to
generate and process 80-column transactions exchanged in fixed-length
format over AUTODIN.

® When their internal systems can handle the additional data needed for
variable-length EDI transactions, activities may begin sending and
receiving them in compliance with the new DLMS procedures.

® While organizations are making the transition from fixed-length formats to
EDI formats, a network of LGNs will translate from one format to the other
as needed. The network of LGNs will also provide a means for non-EDI sites
to receive DLMS transaction data not contained in fixed-length
transactions.

® Any site connected to DDN can also link to the DLMS transaction network.
During the transition period, the network will use DAAS on AUTODIN to
support users who are not EDI-capable.

® The network will use its CLGNs to provide a gateway to commercial
networks and will support a DoD-wide logistics management information
system (MIS).
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By handling both fixed-length and EDI formats while the Services and agencies
implement DLMS, the network supports a transition pace for logistics activities
consistent with their own needs and resources.

LOGISTICS GATEWAY NODE REQUIREMENTS

In this section, we present additional details of local LGN and CLGN
transaction-related requirements. The LLNL is developing software that is expected
to operate on AT&T microcompu‘ers acting as front-end transaction processors for
host computers connected to the DLMS network. LGNs are expected to meet the
functional, interface, and performance requirements described in this section.

Functions

CLGNs and local LGNs perform the following functions with respect to
transactions created by host computers:

e Editing

® Translating
® Routing

® Loggirg

® Imaging.
Editing

Editing ensures that a transaction is consistent with formats (is valid) in the
official DLMS publications. At the local LGN, editing offers a communications cost
advantage by permitting rejection of invalid transactions before transmitting them
across the network. The LGN simply returns rejected transactions to its host
computer. Local LGN editing is primarily a technical verification and is a subset of
the functional validation performed at the CLGN. When centralized editing is
required, flawed transactions must travel across the network to the CLGN and back
again.

Translating

The LGNs and CLGN s translate between fixed-length-to-EDI and EDI-to-fixed-
lengthk transaction formats. Translation from fixed-length-to-EDI formats creates a
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variable-length transaction from one or more 80-character images; translation from
EDI-to-fixed-length formats creates one or more 80-character images from each
variable-length transaction. Translation software includes tables containing the
format translation rules and the translator itself. Using its data dictionary system,
DAAS will update the translation tables of local LGN's through the CLGN.

Routing

Routing entails transferring a transaction to the communications subnet for
delivery to its ultimate recipient. Today, all logistics transactions are centrally
routed through DAAS. For the DLMS network, the CLGN will continue centralized
routing by determining the recipient’s routing identifier from the transaction itself
and authenticating it by means of several large address-table files maintained at
DAASO. When DDN is used, the final stage of routing will occur within the CLGN,
which looks up the global network address of the destination host computer and the
address (port) of the application. (If the DDN host has a local LGN, these addresses
will correspond to the LGN hardware and software.) For AUTODIN addressing, the
CLGN will perform in a similar capacity, except that a greater role can be entrusted
to the store-and-forward message-switching faculty of the network itself. The CLGN
then sends the transaction to its destination over DDN or AUTODIN.

By direct routing, a transaction can be exchanged between local LGNs without
any intermediate processing by a CLGN. Local LGNs would not perform the same
routing operations as CLGNSs, but for a limited number of transactions, they could
address them directly to the receiving LGN. These limited transactions include those
whose destinations can be determined with simple algorithms and which require no
value-added processing by the CLGN. The CLGN has a capability of updating each
local LGN’s routing tables with routine addresses and application rules. These may
be applied to routine occurrences of transactions matching the pattern. Direct
routing by a local LGN could reduce communication costs, relieve the processing
burden on the CLGN, and make the network more fault-tolerant.

Logging

To maintain the integrity of the LIPS, local LGNs will retain copies of
transactions routed directly and periodically will send their logs to the CLGN. From
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time to time, the CLGN will update the LIPS from its repository of transactions
received from the network.
Imaging

As a result of numerous agreements between DAASQO and logistics trading
partners, copies of certain transactions routinely are sent to host computers other
than the original recipient. In the DLMS network, the central and local LGNs will
send these “courtesy” copies, called images. The CLGN uses its transaction logs for
imaging.

DDN Connectivity

Depending on site configu