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1   Overview
The Procurement Data Standard (PDS) is a system-agnostic data standard that is intended to be adopted and implemented DoD-wide for creation, translation, processing, and sharing of procurement actions.  It defines the minimum requirements for contract writing system output to improve visibility and accuracy of contract-related data, to support interoperability of DoD acquisition systems and to standardize and streamline the procure-to-pay business process.  Further, the PDS will improve visibility of contract-related data, enabling senior DoD leadership to make better informed business decisions.  And finally, this data standard will support future migration to enterprise and federal systems and processes where appropriate.
The first version of the PDS was developed under the guidance of the Defense Procurement and Acquisition Policy office (DPAP) and released in the third quarter of FY08.   Phase 1 addresses contract awards that are subject to the Federal Acquisition Regulations (FAR) and Defense FAR Supplement (DFARS) (see FAR Part 2 definition of “contract”).  Future versions are intended to cover contract modifications and expand the data available within clauses and provisions. 
This Concept of Operations (CONOPS) will provide detailed guidance on the use and application of this version of the Procurement Data Standard in terms of system and business process implementation.  It is anticipated that this document will be updated as newer versions of the PDS are released.
2
Background
DoD has evolved a variety of different means for transmitting and sharing contract and modification data which has resulted in duplicative and overlapping standards.  None of the existing standards meets all necessary purposes and this contributes to redundant business processes and system capabilities.  There is a clear need for an enterprise standard that is flexible and adaptable enough to meet a variety of technical and functional needs and replace a wide array of legacy formats, but is standard enough to drive data discipline, enforce business rules, and support visibility.

Current acquisition and contracting systems are designed around a series of transactions using standards developed in the 1980s and 1990s.  These include American National Standards Institute (ANSI) X.12 transactions for requirements (511), requests for proposals and quotes (840), proposal and quote responses (843), awards of contracts and delivery orders (850), and modifications (860).  These evolved from earlier versions focused on fairly simple delivery order and purchase order transactions.  Efforts in the late 1990s showed that the data in the 850 and 860 transactions could not be reconstituted into a complete, human-readable, contract.  For this and other reasons, awards and modifications are distributed through two parallel paths.  The contract writing system generates a system-specific output transaction, which is routed via DoD’s Global Exchange System (GEX) to those entitlement systems that can receive the format.  The contract writing system also generates an indexed Postscript file, which is translated to Adobe Portable Document Format (PDF), and sent to the Electronic Document Access (EDA) system, an extended index  XML to the Electronic Document Access system and customized business intelligence reporting system extracts, and reports to the Federal Procurement Data System.
In order to establish a cleaner, less redundant data flow, there is a need to establish a single transaction schema that can be used to distribute awards and modifications to meet both the needs of automated systems and human readers.  In light of the high commonality of data between requirements transactions and the resulting contract action, the format will be able to and is intended to address all five transactions.  
2.1 Current Environment
2.1.1 Operational

The DoD’s contracting environment is large and complex.  The DoD budget is $200 billion larger than Wal-Mart’s revenue, the largest Fortune 500 company.  The DoD purchases more goods and services than any other organization in the world
, with tens of millions of contract actions per year.
First, there are multiple organizations (Defense agencies at all levels; different Commands including Supply, System Commands; and more) contracting for a wide variety of requirements.  There is an almost endless variety of types of purchases from services and replaceable supplies to major weapons or IT systems.  The contract types can run from very simple to very complex, and can be on a base level, service level, or an enterprise level.  As different Commands have evolved their systems and processes to meet their particular needs, there has been little DoD-wide guidance or oversight to establish standards.  This has resulted in a data and system structure with few commonalities across the enterprise, and, therefore, the inability to get visibility to the data or to establish system interoperability.  This indicates the need for a very flexible solution, with scalability to a variety of operational challenges.  
To further muddy the waters organizationally, the requiring activity (the one who needs the item) and contracting activity (the one that procures the item), are often in separate organizations.  The paying and administrative organizations might be in still other organizations.  Additionally, certain functions within the procure-to-pay cycle such as contract administration, inspection, receipt, and acceptance, are often outside the contracting activity.  This indicates the need for clear and improved communication, and the ability to handle the same transaction in separate systems – which again drives to need for data standardization.
In the current environment, some steps have been taken to present a single face to industry.  Systems such as Central Contractor Registration (CCR) and Wide Area Workflow (WAWF) provide a single place for vendors to conduct their business so they do not need to interface with the multiple organizations individually, and potentially all of their individual systems.  However, there is room to improve on this, from a process, system and data standpoint.  Many local organizations have developed local policies that are unique to that organization, and are neither published nor managed at the enterprise level.
2.1.2 Data

The DoD has taken actions to improve its data quality and availability in several areas, but more progress can be made.  The establishment of authoritative data formats, definitions, sources, and uses at the enterprise level not only supports business efficiency and industry best practices (create once, use many), but can provide better visibility and utility of the data throughout the process.

For example, DoD has identified authoritative sources for certain data at the enterprise level or above.  There are statutory mandates, Federal, National, and International standards, and DoD standards, such as the Business Enterprise Architecture (BEA), that all work to identify data standards and authoritative sources for those data.  However, this only covers some of the procurement and contract related data involved.  The rationalization and designation of authoritative standards and sources must be done at the enterprise level for all others as necessary.  Finally, the enterprise designations must be recognized by all components and deployed accordingly.  
The existing data standards have gaps and conflicts.  For example, the code representing a country designation has several different recognized industry standards, to include International Organization for Standards (ISO), North Atlantic Treaty Organization (NATO), and Federal Information Processing Standards (FIPS), and permutations thereof.  While the FIPS standard has been adopted in several Federal procurement systems and in the DoD’s Standard Financial Information Structure, the ISO standards have been adopted in some business processes and other systems that have more international applications.  The differing uses and applications of the codes make it difficult for the organizations to agree, and the systems supporting these processes have been hard coded to only accept a certain code (two or three characters, etc), further complicating migration to one standard.  A seemingly simple piece of information – i.e. “What are you buying” -  may be documented via many different data fields (such as the North American Industry Classification System (NAICS) code, Federal Supply Code (FSC), Product Service Code (PSC), a text field) or solely as text in a contract, and may be found in different places on that contract.
Another challenge is that at several points along the procure to pay process, data is in a format that cannot be read interchangeably by either humans or machines.  For example, in the EDA system, contracts are in PDF, rather than data format, meaning machines cannot accurately read the data therein.  Conversely, people can’t easily read the 850 transaction set, as the contract structure is lost in the translation process.  

These data challenges are highlighted through the attempts to meet DoD reporting requirements to the Federal level.  Congress requires and relies upon prompt, accurate data on contracting for several reasons.  The DoD sends its data to the Federal Procurement Data System (FPDS) system for this reporting.  Data being reported via FPDS is showing up with anomalies and inconsistencies that point to a need for better quality control along the way and Independent Verification and Validation (IV&V) to ensure quality at the end.  Data quality is critical; independent verification and validation is required by the Office of Management and Budget (OMB).
2.1.3 Systems

Due to the different organizational and purchasing requirements described above, the DoD has evolved to have multiple different contract writing systems.  In addition, the Standard Procurement System (SPS) and other contract writing systems were deployed with an emphasis on flexibility, to be used by many different services for many different purposes, rather than an emphasis on internal controls or enforcement.  The services have relied upon the GEX as a central translation and transfer point, and have also established multiple point to point interfaces.
Some systems, such as WAWF, have been established as the enterprise standard for their purpose, and efforts are underway to move from a point-to-point interface model to an standard, service-based transactional approach, but more needs to be done.

Due also to the systems’ differing capabilities and data formats, the same information must be reproduced in multiple formats and in multiple extracts to meet the needs of the full end-to-end process.  The picture below shows how the contract writing systems must potentially create four different extracts to support the downstream processes.  Additional extracts may be required at the Component level to support their missions.
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The DoD is such a large organization with so many facets, a single system solution for the enterprise seems unlikely to work and highly risky.  Efforts to establish the SPS as the enterprise standard system have met with limited success.  With potentially 2 million users, a single ERP solution would be so huge as to be totally unwieldy.  However, a solution needs to be established that can support the streamlining of the flow and quality of data, to minimize multiple extracts, interfaces, standards, and sources of the data.
2.2 Constraints

Any enterprise data solution has multiple constraints that must be considered.  These include:

· Must have the buy-in of leadership at the highest levels.  
· Must be managed at the enterprise level.

· Must be a DoD-centric solution to be able to apply FAR and DFARS rules

· Must cover all types of contract vehicles that are covered by the FAR

· Must assume a system environment with legacy and target (ERP) solutions

3   PDS Concept
3.1 Objectives
DPAP is undertaking a full Procurement Data Strategy (the Strategy), of which the further definition of a common contract data exchange format (the Procurement Data Standard or PDS) is a part. The overall strategy is intended to facilitate the following objectives:

· Improved accuracy of data through minimizing of human intervention and the establishment and enforcement of data standards
· Reduction of data entry through the establishment and implementation of authoritative data sources
· Support of aggregated data visibility for strategic decision making
· Improved and streamlined business processes
· Integration of contract data across the acquisition life cycle

· Sharing of data among disparate systems through improved operability
The following sections indicate how the PDS supports this overall Strategy.

3.1.1 Improve Data Quality

The PDS provides definitions, business rules, and formats for contract and related data.  These standards are established and will be enforced at the enterprise level, which will directly support data quality, consistency, and commonality.  Ambiguity about the type, use, or definition of a data element will be eliminated, and the DoD will be able to communicate in one common language.
3.1.2 Utilize Master Data Sources

The Procurement Data Strategy identifies, establishes, and enforces the use of master data sources at the enterprise level.  This direction will be combined with the PDS, to link individual data elements to their required source.  This will further data quality by reducing duplicate data entry, and ensure data availability by reducing system to system touchpoints, potential sources of failure.

3.1.3 Improve Visibility and Quality of Business Processes

The Strategy includes the business rules for the procure-to-pay process.  Having standard data through the PDS enables DoD leadership to mine contracts for trends in practice, and measure compliance with rules.  The PDS provides business rules on the cellular level, i.e. showing how particular data elements should be used.  It does not enforce compliance to these rules inherent of itself, but the outcome is increased visibility into levels of compliance.
3.1.4 Establish and Enforce Internal Controls

Enterprise business rules included in both the Strategy and the PDS will actually document, at an enterprise level, how data should and must be used.  The output of each contract writing and supporting system will be constrained to pre-approved data lengths and standards.  That will enable those viewing the output of these processes to see the full picture of the data and how it is behaving, including whether and to what extent internal controls are being followed.  This visibility can provide the ability to have oversight and enforcement.

3.1.5 Improve Interoperability through Standards

An easy to foresee outcome of having standard requirements for type, length and format of data is improved interoperability of DoD systems.  This is the foundation of the DoD’s standard transactions initiatives, and lays the groundwork for industry best practices such as Service Oriented Architecture ( SOA).  A common language for a functional area like contracting and procurement enables systems to talk to one another, and for standard interfaces to be built, with a minimum of custom coding and rework.
3.1.6 Improve Business Intelligence to Support Strategic Business Decisions

As previously described, the PDS will lead directly to data that is commonly defined, understood, and used, and is thus more accurate.  Better quality data is easier to convert to business intelligence because now those creating the information will know when they are looking at apples rather than oranges.  Questions that cannot currently be answered with our contract data report could become feasible.  For example, it is difficult today to validate whether anyone is actually using strategic sourcing vehicles such as the Army-issued DoD-wide cell phone contract.  Better identification of certain data elements and better traceability of these elements throughout the process could provide the keys to unlock the answers.
3.1.7 Support Enterprise Workforce Management

Current contract data reporting provides dollar value and quantity of actions.  There is not much information available at the enterprise level on complexity and limited information on quality.  Ideally, the enterprise could look at its data and know which entities are doing which contracts, what kind, and how many.  More visibility into what kind of work is being done by the workforce could support resource assessments or identification of training needs.   For example, tracking the age of un-definitized contract actions, or the volume of actions sent to outside agencies could indicate a need for additional staff.  By improving data quality and thus its visibility, PDS would support the availability of increasingly granular data. 
3.2 Scope

The Procurement Data Standard (PDS) is intended to cover only procurement related information that is created or used by contract writing systems and their related systems that support the procure-to-pay business process.  It will be developed incrementally in multiple phases to work through any possible problems.  Phase I of the PDS only covers contracts and orders.  Future phases are intended to cover any procurement action within the scope of the FAR and DFARS.  
The PDS is a DoD standard and not intended for Federal-wide implementation at this time.  However, when other federal agencies award contracts on behalf of DoD customers (also known as “assisted acquisitions”), contract data that is shared with DoD systems shall be compliant with the PDS.  Where required or applicable, Federal standards and regulations are incorporated into the structure and format but many elements will be applicable only to the DoD.  The PDS relies very heavily on current standardization of data set forth in the DFARS, and would be difficult to apply to non-DoD entities.

The PDS is not meant to be a native data structure for contract writing systems (CWS).  The intent is to document requirements for data interchange among CWS and from CWS to related business processes, to ensure visibility of the data throughout the process, and to support reporting of accurate, common data for business intelligence needs, identification of discrepancies, and data sharing.  So, the output of the CWS must be able to be formatted this way, but it can be done either natively (meaning the CWS carries the same format and structure inherent to the system) or via translation (meaning the CWS uses a data map to translate from its native format to the standard).
3.3 Future Environment/Approach
3.2.1 The Procurement Data Structure


3.2.1.1 Methodology

To maximize future acceptance of the PDS, the standard is based on a synthesis of the existing data standards.  The team began with a review of the 850 and 860 transaction sets, as well as existing XML and standard transaction interfaces between major contracting systems such as the Standard Procurement System (SPS) and Electronic Document Access (EDA).  The team also reviewed the DoD’s Business Enterprise Architecture (BEA), and adopted many of the enterprise naming conventions therein.  The team continued with a review of FAR/DFARS-required business rules to determine impacts to the data standard.  This resulted in an XML schema that is both human and machine readable and meets the basic requirements of FAR and DFARS contracting.
The team then worked to develop iterations of the schema to address common internal control issues such as:
· Enforcement of line item numbering rules in DFARS 204.7100, to include the ability to generate contract line item numbers (CLINs), subline item numbers (SLINs) and exhibit line item numbers (ELINs).

· The ability to manage exhibits as tables of supplies or services and as a set of Contract Data Requirements Lists (DD Form 1423).

· Capture of hierarchical relationships of exhibits to line items and subline items.

· Ensuring that each CLIN, SLIN or ELIN has a defined price, scope of work or description of services, delivery schedule, accounting classification citation, and contract type.
· Capture of variable quantity pricing for either individual line items or sets of line items.
· Ensuring that the applicability of each part of the Schedule, Contract Clauses, and other contract elements is mapped to at least one line item, and that each line item is covered in each section of the contract.
Phase II will further this effort to include:
· Providing for capture of clauses as data, including fill-in values.
· Defining data element format and sizes.
· Modifications in the form of specific changes to the current contract text.

· Capture of supplier organization information directly and from required authoritative sources.
· Capture of buyer organization and specific requisitioner information directly and from required authoritative sources

3.2.1.2 Design Principles
The following principles were followed in developing the PDS schema:

· Eliminate free form text whenever possible.  The PDS prefers structured data (i.e. one data element in one field) to unstructured data (free text fields where any data can be entered) as structured data is easier to share, display, search, and analyze.
· Ensure contract structure captured.  The place of data within the contract structure is important as it lends information to the data.  The legacy EDI format does not allow reconstitution of the contract structure, with the result that data may be read out of context and thus misinterpreted.  PDS keeps this structure intact.  
· Reuse element structures, define by context.  Data elements found more than once in a contract (for example, “Address”) are entered once and automatically replicated throughout the contract.  The application of that data element is defined by its place in the context of the contract..

· When possible, enforce business rules in schema.  The PDS has a separate business rules document for rules that were too complex to define within the schema.  However, preference was given to using the schema to include business rules (for example, when data is mandatory vs. optional, when certain choices are limited, etc).
· Break data into lowest possible elements.  Where possible, data was parsed into its smallest atomic part (i.e. Procurement Instrument Number, Line Item Number), to enable interoperability, searchability, and analytics.
· Use words in lieu of codes to avoid disambiguation issues.  For example, “part” is always spelled out as such, rather than using a code such as “PT” which could be confused with another word.
· Base enumeration lists on standards.  Where applicable, DoD, government, or industry standards (i.e. Country: FIPS 10-4, Currency: ISO 4217) were used as the basis for drop-down choice lists.

3.2.1.2 Reading the Schema

The PDS has been created and published in an XML schema format (XSD) which requires an XSD reader.  The schema will be provided with a list of readers available, some of which are open source.  The below example shows how the schema is laid out.


[image: image2]
This shows a sequence of three elements.  The Section tag is “SocioEconomic”.  The dotted line around the section tag indicates that it is an optional section.   Optional data elements within this section include “FederallyRecognizedNativeAmericanEntity” and “SocioEconomicGroup” elements.  The “0-∞” designator indicates that the user may provide one or more instances of the element.  Another data element choice is “ServiceDisabledVeteranOwned” and “NonServiceDisabledVeteranOwned.”  The user may choose one option here.  If these data elements were mandatory (closed box), the user would have to choose one.  When the phrase “See list.” or “(see list)” is at the end of a data element’s description, there is an enumeration list (pick list) of acceptable values.
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Sequence

Choice

The octagonal box after the first element shows that the next three elements are a sequence.  Elements and sections following the sequence must be provided in the order shown (top to bottom).  The octagonal box in the lower center of the picture shows that a choice must be made between the two elements.
This layout could result in the following XML snippet:

<SocioEconomic>


<SocioEconomicGroup>Labor Surplus Area Firm</SocioEconomicGroup>


<SocioEconomicGroup>Women Owned Business</SocioEconomicGroup>


<ServiceDisabledVeteranOwned>Yes</ServiceDisabledVeteranOwned>

</SocioEconomic>

A separate business rules document is provided which defines data interrelationships not covered in the schema.

The PDS Schema and associated Business Rules and Annotations are available for download at the DPAP website:  http://www.acq.osd.mil/dpap/pdi/eb/index.html.
3.2.2 Operational
The vision of PDS in the operational environment rests on the concept of enterprise level management of data standards.  The enterprise in this case is the entire DoD, and the management level will be driven from OSD (Defense Procurement and Acquisition Policy (DPAP) is the OSD lead) and supported by enterprise organizations such as the Business Transformation Agency (BTA).  This is a top-down approach, but it still requires buy-in from stakeholders at all levels.  Such an approach:
· Presents one face to industry.  Common services and processes that are vendor or industry facing can be done in one standard way, using a standard language.  DPAP and BTA will rationalize and assign which processes are deemed “enterprise,” and support mechanisms to deploy those capabilities.  Then, all DoD components will deploy to those common capabilities in a shared services approach.  The data they send to and receive from those shared services will, by default, be standard.  PDS ensures that it is the right standard.
· Enables common definitions.  System interoperability and service oriented architecture (SOA) need single tags and definitions for data, which can only be done via enterprise level management.  DPAP has worked and will continue to work with the Services and Agencies to define specific data elements, taking into account all possible uses of that data.
With this approach, the components will participate on various steering committees and working groups to help in the future definition of the standard.  Once the standard is published, the Defense Services and Agencies will be responsible for creating and implementing transition plans to move their systems and processes to compliance with the standard.  DPAP will guide this transition at the senior level and will work through established governance bodies such as the Investment Review Boards to track compliance across the enterprise.  
3.2.3 Data
As described in section 2.1.3, a monolithic, single system approach would be doomed to failure with such a complex and varied organization as DoD.  So, rather than drive compliance through software, the PDS provides an open standard for data, following industry best practice of open source code.  The other key elements of the data approach include:

· Enterprise standards.  The PDS is a standards-based approach, based on FAR and DFARS standards for data and business rules.  Those standards will be managed at the enterprise level through the publication of future phases of the PDS.

· Standard interfaces.  The Strategy overall will focus on interface points between contract writing and related systems, and identify standard business transactions.  The PDS supports this directly by offering standard data with which to construct these transactions.

· Cellular level standards.  The data within the PDS is broken down into data “bits” to the lowest possible level.  Each individual data element is separately identified and defined, there is no concatenation within the standard.  This provides more flexibility for system and human layout of data.

· Maximization of structured data.  The PDS maximizes conversion of data from text fields or picture (PDF) to actual data, and identifies those data within structured fields to improve searchability of data and business intelligence.
3.2.4 Systems

As an “open source” data standard, PDS requires all systems to have the capability to create standard outputs and meet internal control requirements.  This ensures data quality, and maintains trusted system relationships.
Further, the PDS simplifies and supports creation and maintenance of enterprise systems for shared functions.  As those functions are identified and assigned, the data standards will directly support and reinforce their usage.  In addition, the PDS will enable greater system interoperability, and reduce the number of extracts and point to point interfaces required.  The below diagram shows a to-be vision of the future system environment.
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Red lines indicate new data flows, blue lines indicate existing data flows.

Component and enterprise system owners will need to take the steps necessary to enable their systems to meet the standard.  This can be done in one of two ways: native compliance or mapping.

· Native Compliance assumes that the system is or will be under development in the near future, and can be configured to meet the data standards and schema.

· Data Mapping can be used for legacy systems or systems that are too far along in their development cycle to make configuration cost effective.
A system may also modify itself to follow the business rules, but then also use mapping to produce the schema format, if that is the most appropriate solution.  Program managers and Program Executive Offices (PEOs) should undertake a cost-benefit analysis to determine the appropriate path for their systems.  Per OSD guidance, no new acquisition on systems that conduct contract writing or those that process data should be done without incorporating a compliance plan for the PDS.  

3.3 Stakeholders/Users
3.3.1 Stakeholders
Every DoD entity that creates, processes, distributes or reports contracts and related data is a stakeholder to the Procurement Data Standard.  In addition, all contractors who are on the receiving end of such contracts will have an interest.  As such, the standard was developed under the leadership of DPAP.  It was developed in coordination with the defense services and agencies via the Data Management Team, and with the BTA.
3.3.2 Users

The users of the PDS would be the same as any users of the contract or contract information.  This would include the contracting community: contracting officers (administrative, procuring, and technical), administrative offices, contracting offices, payment offices, contracting officer representatives.  It will be utilized by those developing and maintaining contract writing and related systems, and those systems’ program managers.  Ultimately, the output of this data will be utilized as both raw data and business intelligence by DoD leadership, Congress, and the public to draw conclusions, understand trends, and make business decisions for future acquisition strategy.
4 Conclusion
The Procurement Data Standard follows best practices for data management, and supports many of the Department’s key goals.  DoD Services and Agencies shall begin migration to the standard at their earliest possible convenience, and require legacy and target systems awarding contracts to comply with the PDS requirements.  

� Besselman, Arora, and Larkey.  Purchasing Performance: A Public Versus Private Sector Comparison of Commodity Buying.  Acquisition Review Quarterly, Fall 1999
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