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ABSTRACT

This paper provides some details of the technology proposed for implementations of standards for Enterprise Application Integration within electric utilities. These standards are based on a Model Driven Integration strategy described in more detail in a companion paper [1].  Standards highlighted in this paper include the Common Information Model (CIM), Unified Modeling Language (UML), Extensible Markup Language (XML), XML Document Type Definitions (DTD), XML schema, XML Resource Description Framework (RDF), Data Access Facilities (DAF) and how these standards relate to the relational model for database implementations.  Various enterprise application integration (EAI) products, the Java Connector Architecture, the W3C’s Web Services related recommendations, and Microsoft’s BizTalk Architecture are examples of technologies that are positioned to leverage the standards discussed in this paper, thereby making MDI possible for utilities using mainstream information technologies.

OVER-ARCHING UTILITY STANDARDS
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A series of standards to enable utilities to accomplish their objectives for enterprise application integration (EAI) and business to business integration (B2B) is being developed by WG14 (Working Group 14) of IEC TC57 [2]. These standards will be published as IEC 61968 and are planned to cover the application areas as shown in figure 1.

Figure 1: Standards Support For Electric Utility Enterprise Application Integration 

These standards support the inter-application integration of a utility enterprise that needs to connect disparate applications that are already built or new (legacy or purchased applications), each supported by dissimilar runtime environments.  Utilities need these applications to be loosely coupled since the applications have much heterogeneity in languages, operating systems, protocols and management tools.  To lower life-cycle costs, it is essential that these standards maximize use of mainstream information technology standards, only defining standards for the utility industry where the utility industry has unique requirements. Accordingly, these utility standards are intended to be used with a wide range of software implementation technologies, including various types of EAI products, the Java Connector Architecture, the W3C’s Web Services related recommendations, and Microsoft’s BizTalk Architecture.  

An emerging trend with these technologies is use of information transformation as a solution to software integration.   It is becoming easier to transform high level specifications to various implementation technologies rather than creating vertical industry API wrappers for those technologies.  The resulting systems tend to be less complex. Therefore, the focus of these utility standards is primarily on semantic interoperability.   Emphasis is placed on the organization and content of information exchange, not the services employed to move the messages among applications.  A base set of message types typically needed to be exchanged among applications is organized into business functional areas in Parts 3 through 10 of IEC 61968 (refer to figure 2 below).  
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Figure 2: Recommended Semantics Standards Coordination Strategy For Utility EAI

Message exchange among applications requires compatibility on two levels: 

· message contents must be mutually understood, including message layout and semantics;

· message formats and protocols.

As semantics address just one layer of a multi-layer solution profile, the decision to use industry standard semantics is independent of messaging format and protocol choices.  This is important to realize because while this paper focuses on XML technologies, alternative message formats and protocol are perfectly valid to use, so long as they map to the same semantic framework. 

A Semantic Framework 

Overlapping information requirements among utility functional organizations typically results in higher operating costs due to lack of integrity and operating efficiency caused by data duplication and data concurrency issues.  Consider how much effort is required for just two applications, both with their own unique vocabulary, to share information.   The information they share must be mapped – a very large portion of any integration effort.  For effective sharing to occur, both applications must agree on not only the set of meta data properties that constitute their shared vocabulary (i.e., data about data so one knows how to categorize and reference data), but also the rules for specifying values such as:

· semantic information (e.g., some form of phase identification is needed in many utility applications, so the term “phases” is defined as “Describes the phases carried by a conducting equipment.”)

· typing information (e.g., phases is a string of four characters with possible values of: ABCN , ABC, ABN, ACN, BCN, AB, AC, BC, AN, BN, CN, A, B, C, N).

Without both typing and semantic information, the likelihood of two separate applications using a set of property definitions in the same manner is small.  Now consider how many applications need to share information in a utility enterprise.   In the absence of semantic framework, typical practice is for each project to map every one of its interfaces in this manner.  As these interfaces are difficult for other project to use, every project does its own thing.  Over time, these myriad interfaces make it painful for utilities to change business processes and require a lot of maintenance.   

It is evident that companies are in a much better position if integration is performed in a manner that allows work from one project to be reused by other projects.  This goal is facilitated when each application’s interface maps to and from one common vocabulary.   To do this, an ontology is needed to establish a common terminology, plus consensus on its interpretation, among the members of this communicating community. The ontology should be defined as machine readable meta data that can be accessed by applications and/or message definitions and thus avoid semantic conflicts.  This is accomplished through use of the utility industry’s Common Information Model (CIM).  The CIM had been developed by and continues to be extended WG13 and WG14 of the IEC, in collaboration with the Electric Power Research Institute (EPRI) Control Center Application Program Interface (CCAPI) Project and the Open Applications Group (OAG).  

The CIM represents all the major objects in an electric utility enterprise. The model includes public classes and attributes for these classes, as well as the relationships between them.  A key purpose of the CIM is to provide a common language for describing exactly what data is being exchanged among Abstract Components of Business Functions (refer to figure 2). As opposed to using custom defined tags for information fields in message payloads, fields identification is based on a class.attribute name (e.g., ConductingEquipment.phases) and association relationships defined in the CIM and the OAG models. 

As can be seen in the example in figure 3, the CIM is defined using object-oriented modeling techniques and is expressed using Unified Modeling Language (UML) notation.  Refer to [3] for information on UML.  Due to the large size of the CIM, it is divided into groups known as packages. While the CIM is one unified model underneath, the packages provide particular perspectives on the model so that one can understand information relevant to a given theme (e.g., equipment hierarchy, network topology, measurements, asset management, work scheduling, customer, location, etc.). Each package in the CIM contains one or more class diagrams showing graphically all the classes in that package and their relationships. Each class is then defined in text in terms of its attributes and relationships to other classes.  

Rather than modeling aspects of electric utility business that are generic across many vertical industries, the CIM provides an interface to Enterprise Resource Planning (ERP) models.   To provide a fairly complete basis for an enterprise wide solution, the CIM is provided with an interface to an ERP model defined by the OAG.  However, if a utility prefers to use a different model(s) for ERP, it can remove links to the OAG classes and replace them with links to its preferred model(s) by changing the CIM’s “ERP Support” package.  As can be seen in the example below, the CIM classes are associated with ERP classes indirectly through “ErpXXX” classses.  As most ERP systems deal with similar classes (e.g., purchase orders, bill of materials, etc.), and CIM classes are not tied to the details of the ERP model, it is believed that substituting another ERP model for the OAG model will have minimal impact on the CIM.    Refer to figure 3 for an example of how the CIM class “WorkOrder” is linked to the OAG model for Project Accounting indirectly via the CIM’s “ErpProject Accounting” class. 
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Figure 3: Example Subset of CIM Classes Extracted From The Work Initiation Package

The CIM is defined and maintained by the IEC using Rational Rose.  The entire CIM can be viewed on http://support.ces.com/wg14, which is the web site for WG14.  Following the Model Driven Integration (MDI) process that is described in [1], a version of the CIM is usually placed under configuration management control by a given utility, and then modified and/or extended as necessary to support its information model requirements.  Once extended, the utility’s model is used as a basis for defining message types and interfaces to persistent stores (e.g., operational databases, data warehouses, event history stores).  Message types are usually defined in accordance with generic business processes captured in use case form (note that generic use cases are available as a resource from WG14). 

Now that a basis for a utility’s semantic framework has been established, this paper will provide an overview of some message format and protocol standards that are increasingly being used in integration frameworks.

MESSAGE FORMATS AND PROTOCOLS

   Exchanging Messages in XML

XML (Extensible Markup Language), as is the case for HTML, was developed by the World Wide Web Consortium (W3C).  It was originally designed to improve the functionality of the Web by providing more flexible and adaptable information identification. However, it has become apparent that XML is not just for Web pages, it can be used to store any kind of structured information, and to enclose or encapsulate information to pass it between different applications which would otherwise be unable to communicate.

XML is a metalanguage, that is a language for describing other languages.  XML is written in SGML, the international standard metalanguage for text markup systems (ISO 8879).   It defines a simple dialect of SGML which is completely described in the XML Specification. XML has been designed for ease of implementation, and for interoperability with both SGML and HTML

For messaging, the largest benefit compared with other message formats is simplicity and openness (an example XML message is shown in figure 4).  XML:

· has tags that can be named with understandable strings 

(In figure 4 for example, “<NOUN>” is the beginning tag and “</NOUN>” is the ending tag for one element.  The value in this instance is “PROJACCTNG” for project accounting);

· separates the content (XML data) from the presentation (XSL style sheets);

· is a cross-platform and vendor-neutral standard;

· has web-oriented universal syntax;

· is tree structured;

· is human readable and can be read, created, and modified with common text editors;

· is self-describing;

· handles international character set, based on ISO-10646 (Unicode) character set.


Figure 4:  XML snippet from the OAG’s “Load Project Accounting”

   Exchanging Messages Based on XML DTDs

Document Type Definitions (DTD) were developed by W3C to provide required structure by defining types of elements used in the document (message) and the possible relationships among those elements. DTD is a part of the original XML specification that allows a developer, or standards body, to specify what elements and attributes may be used in a particular type of XML document and what their structure and nesting may be, referred to as the “content model” of an XML document.  

Figure 5 contains a snippet from the XML DTD associated with the XML in figure 4.  Attributes are used to associate name-value pairs with elements.  So for this DTD, the “noun” is constrained (“FIXED” indicates that the attribute must always have the default value) to be “PROJACCTNG.”


Figure 5: XML DTD snippet from the OAG’s “Load Project Accounting” DTD.

An XML document can be well formed and/or valid:

· Well formed XML files can be used without a DTD, but they must follow simple rules to enable a browser to parse the file correctly.  This allows the XML file to be used with a style sheet, enables linking, etc.

· Valid XML files are those that conform to the content model defined by a DTD or an XML XSD schema (discussed later).  Valid XML must also be well formed.

   Exchanging Messages Based on XML Schema

A schema is a description or definition of the structure of a database or other data source.  It provides:
· allowable content or structure of data of a variety of types;

· abstract definition of the relationships and characteristics of a class of objects or pieces of data.

A database schema defines the table names and columns, describes the relationships between tables (via keys), and acts as a repository for triggers and stored procedures.  An XML schema, on the other hand,  describes the ordering and inter-relationship of XML elements and attributes in the class of XML documents (or messages) to which the schema applies.  XML schemas define shared markup vocabularies, the structure of XML documents which use those vocabularies, and provide hooks to associate semantics with them.  Compared with DTDs, they:

· bring datatypes to XML;

· provide better integration with Namespace;

· supports inheritance - a schema author can build a schema that borrows from a previous schema, but overrides it where new unique features are needed;

· allow the author to determine which parts of a document may be validated, or identify parts of a document where a schema may apply.  

A schema can be viewed as a vocabulary of type definitions and element declarations whose names belong to a particular namespace called a target namespace.  By associating elements and type definition with a namespace,  it is possible to distinguish between definitions and declarations from different vocabularies.  For checking that an instance document conforms to one or more schemas and is therefore valid, the namespace associated with the element and attribute declarations and type definitions in the enable the validation tool to check the elements and attributes in the instance document with the appropriate schemas.  If XML namespace declaration contains a prefix, refer to element type and attribute names in that namespace. If XML namespace declaration does not contain a prefix, the namespace is the default XML namespace.  Referring to the “oag:PROJECT” element in the example XML schema shown in figure 6, the definition of “PROJECT” is be found in the “oag” namespace, which is set via “xmlns:oag="http://iec.ch/TC57/2001/oagFieldsSegments.”  Note that this schema is using the same project identifier as was used in the “Load Project Accounting” example in figures 4 and 5.  So even though one message originated from an ERP system (i.e., instance data for “Load Project Accounting”) and the other message originated from a utility-oriented system (i.e., instance data for “Created Work Order for Outage Management”), this demonstrates how information is shared and understood between the two domains.


Figure 6: XML XSD schema snippet from the IEC’s  “Created Work Order for Outage Management”

In the “Created Work Order for Outage Management” XML Schema in figure 6, the status (<xsd:element ref="cim:WorkOrder.status"/>) and the actual cost (<xsd:element ref="cim:WorkOrder.actualCost" minOccurs="0"/>) of the work order have been defined in the WorkOrder class in the CIM (refer to class diagram in figure 7).  Unless specified otherwise via minimum and maximum constraints, instances of this message type must always contain each element, as is the case for status.  Elements that are optional have a minimum constraint of zero, as is the case for actual cost.  Likewise, an element that may have multiple entries will have a “maxOccurs”constraint. 
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Figure 7:  “WorkOrder” inherits attributes and associations from both “Document” and “Naming”

   Exchanging Models Based XML RDF

Regarding all of the XML hype, Kal Ahmed (et al.) identified one big shortcoming with the statement, “yet much of the potential is unrealized, because, although we can swap our documents with each other through XML, we still haven’t a clue what they mean.”  Resource Description Framework (RDF) is W3C’s answer to this problem.  In other words, a given DTD or schema only describes the data in particular message type; it does not describe how the instance data for that message type relates to instance data for other message types.  RDF, on the other hand, describes an entire model.  So while XML messages are an excellent way to pass chunks of information, RDF provides applications with an understanding of how these chunks of information fit into an overall framework.  

RDF is based on the simple fact that all meta data can be expressed as a set of tripples: the name/value pair that contains the actual meta data along with a reference to whatever document the meta data is referring to.  The name part of the name/value pair is regarded as a property and the subject of the meta data is regarded as the resource.  The key to being able to share this meta data among many systems on the web and/or within an utility enterprise is to use Universal Reference Identifiers (URIs).  [6]

The RDF model is similar in scope to the relational model of data, but it is easier to adapt to various object oriented and hierarchical data repositories, while remaining compatible with the relational model.  RDF is a language for expressing meta data that machines can process simply. RDF Schema is a schema specification language expressed using RDF to describe resources and their properties, including how resources are related to other resources, which is used to specify an application-specific schema.  RDF Schema allows the definition of application-specific vocabularies. It thereby provides a concise way of representing the CIM classes and their attributes and relationships. 

A resource is anything that can be referenced by URI.  For the purposes of the CIM RDF Schema (refer to snippet in figure 8), a resource corresponds to a UML class.  By convention, resources are named with an initial uppercase letter.  A property is a specific aspect, characteristic, attribute, or relation used to describe a resource.   Each property has a specific meaning, defines its permitted values, the types of resources it can describe, and its relationship with other properties. Within the context of the CIM RDF Schema, a property can be either a class attribute or a rolename for an association of the class. By convention, properties are named with an initial lowercase letter. 


Figure 8:  The “Naming” class and attributes in the CIM XML RDF file.
In figure 8, note that each UML class is extracted as one rdfs:Class. It contains property resources for a display label, subClassOf, comment, and stereotype. The label property defaults to the name of the class in the CIM (e.g., <rdfs:Class rdf:ID="Naming">), with an indication that this is for the English language. The ID attribute for the class is the same as the xml:lang="en" value (e.g., <rdfs:label xml:lang="en">Naming</rdfs:label>). This allows the CIM RDF Schema file to be localized into other languages, which may have other labels which would be preferred. The ID attribute should never be changed or localized, only the display label. 
Each UML class attribute is extracted as one rdf:Property element (e.g., <rdf:Property rdf:ID="Naming.name">).  It contains property resources for a display label, domain, range, and comment.  The display label for property attributes is similar to the display label for the class, but is different regarding the ID attribute. Only the UML attribute name is extracted into the label property (e.g., <rdfs:label xml:lang="en">name</rdfs:label>), while the ID contains both the class name and the attribute name. This ensures that each UML attribute is specific to a particular class.   The domain property is an instance of a constraint property that is used to specify a class on which a property may be used (e.g., <rdfs:domain rdf:resource="#Naming"/>).  RDF Schema allows zero, one, or many classes to be listed as the domain property. The CIM RDF Schema always lists exactly one class, which represents the UML class for the attribute.  The range property is an instance of ConstraintProperty that is used to constrain property values. The value of a range property is always a Class. It corresponds to the datatype, usually a Primitive class from the Domain package (e.g., <cims:dataType rdf:resource="#String"/>).  Finally, the comment property corresponds to the description of the class in the UML model. 

IEC 61970–501 specifies the mapping between the conceptual model specified as Unified Modeling Language (UML) defined in the CIM and XML representation of that schema using the RDF) Schema specification language.   [7]

   Achieving Consistent Naming and URIs Among Models and Messages

As is the case for the “WorkOrder” class in figure 7, many classes in the CIM are a type of document (e.g., trouble ticket, outage record, customer agreement, customer account, safety document, switching schedule, right-of-way, and many more).  Therefore all of these classes inherit the “Document” class attributes like “title” and “referenceCode” as well as the attributes of the “Naming” class like “name” and “description.”  In fact, all classes in the CIM that need a naming scheme inherit from the Naming class (e.g., switch, breaker, transformer, compatible unit, location, and many more).  In this way, naming is handled in a consistent manner throughout the CIM, and therefore messaging and persistent stores based on the CIM.  This provides a convenient mechanism for utilities to add custom naming attributes; to do so, they modify the Naming class and all the appropriate classes automatically inherit the new attributes.  For example, in Florida Power & Light’s Integration Bus, the attribute “fplId” was added to their CIM’s Naming class [8].  

In order to understand how Naming, as is the case for everything else in the CIM, is handled consistently among the UML model, XML messages, XML schemas, and XML RDF, look again at the “Created WorkOrderOutageMngmt” XML XSD schema shown in figure 6.  The element <xsd:element ref="cs:NamingSegment"/> is referring to the grouping of Naming elements in the Segment XSD file (figure 9).  In this segment file, note that the element <xsd:element ref="cim:Naming.name"/> is referring to <xsd:element name="Naming.name" type="cim:String"> the in the CIM base XSD file (figure 10). 


Figure 9:  A snippet from  the Segment XSD file showing the Naming class attributes 


Figure 10: A snippet from the CIM Base XSD file showing the individual Naming class and attributes 

In the CIM base XSD file that is automatically generated from the CIM .mdl file (refer to [1)], elements for classes contain a QName, which represents XML qualified names (e.g., <xsd:simpleType name="Naming">, <xsd:restriction base="xsd:QName"/>).  QName has the form prefix:local_name where prefix is associated with an URI by a XML namespace declaration.  Thus a message element that is supposed to reference an instance effectively provides (URI, local_name) while a CIM XML RDF element provides just a URI (e.g., <rdfs:Class rdf:ID="Naming">).   These two schemes are resolved by an RDF convention (used in parts of the RDF syntax specification) that maps extended names to URI's.  The convention is that the parts of the extended name are simply concatenated.  This unambiguous scheme ensures consistency for both model and instance data among messages and model file exchanges at both the semantic level (i.e., items defined in UML) and the protocol level (i.e.,URIs).  For implementations with an application that does not yet speak with the CIM vocabulary, this is usually accomplished by mapping the common language (CIM based) object attributes and/or URIs to/from a local application via an adapter/connector.  

   Data Access Using The CIM Expressed in XML RDF

Data Access Facility (DAF) is an OMG specification and draft IEC standard for access to model data (meta data and instance data). While Energy Management System (EMS) requirements have driven this specification, it has applicability beyond EMS.  The DAF supports universal naming of schema items and model instances via a resource identification service, discovery of CIM classes, properties and versions supported by a data provider, efficient access to model information for multiple properties and multiple resources via a resource query service, and a common vocabulary and data organization with the CIM/XML model exchange.   CIM RDF provides the DAF with a formal model of data and a consistent terminology. The IEC has put forth this standard because adopting an explicit model of data in the DAF is expected to help implementers adapt or wrap data repositories. 

As can be seen in table 1, direct mappings can be made among UML, RDF, DAF and the Relational Model.  Some utilities are already successfully taking advantage of this mapping by exchanging information in XML RDF and storing it in relational database management systems. [7]
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[7]


CONCLUSION

Successful enterprise wide integration, including the ability to perform business process modeling and automation, must be supported by a systematic integration infrastructure.  There are many good products and standards for implementing basic messaging and persistent storage.  What is needed is a way to apply them in a consistent manner in combination with a semantic framework.  Rather than develop a custom semantic framework from scratch, it is recommended that utilities get a jump start by using the utility industry’s CIM, the basis for the utility industry’s vocabulary.  

Like terms in a dictionary which can be used in many different sentences covering an infinite number of subjects, CIM based elements (object attributes and associations) can be used in many different message types, models, and databases as long as all of the applications follow the same rules for interpreting the information.  This paper has attempted to show that the CIM can be expressed in many forms (e.g., UML, IDL, XML RDF, RDB, XML DTD, XML Schema).  Additionally, a naming mechanism is provided to ensure that objects and their attributes can be unambiguously referenced among applications by using either fields and/or URIs.

Using configuration management procedures (as is performed for managing software releases), a utility can extend its own baseline version of the CIM to meet its unique requirements.  This CIM-based approach has the added benefits of (1) providing a neutral framework on which to achieve agreements among internal and external organizations and (2) providing an overarching model that allows information resulting from multiple separate projects to work together in a harmonious manner in one overall framework.  

The CIM - along with associated standards, tools and procedures, enables an enterprise wide systematic integration infrastructure for utilities through a Model Driven Integration (MDI) approach.  Refer to [1] to learn more about the process and tools of MDI.
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	<rdfs:Class rdf:ID="Naming">


		<rdfs:label xml:lang="en">Naming</rdfs:label>


		<rdfs:comment>This is a root class to provide common naming attributes for all classes needing naming attributes</rdfs:comment>


		<cims:profile>Nerc</cims:profile>


		<cims:belongsToCategory rdf:resource="#Core"/>


	</rdfs:Class>


	<rdf:Property rdf:ID="Naming.name">


		<rdfs:label xml:lang="en">name</rdfs:label>


		<rdfs:comment>Objects that are structured in a containment hierarchy may have a single level designation. The single level designation must be unique for objects contained by the same parent.</rdfs:comment>


		<cims:profile>Nerc</cims:profile>


		<rdfs:domain rdf:resource="#Naming"/>


		<cims:dataType rdf:resource="#String"/>


	</rdf:Property>





	<xsd:simpleType name="Naming">


		<xsd:annotation>


			<xsd:documentation>This is a root class to provide common naming attributes for all classes needing naming attributes</xsd:documentation>


		</xsd:annotation>


		<xsd:restriction base="xsd:QName"/>


	</xsd:simpleType>


	<xsd:element name="Naming.name" type="cim:String">


		<xsd:annotation>


			<xsd:documentation>Objects that are structured in a containment hierarchy may have a single level designation. The single level designation must be unique for objects contained by the same parent.</xsd:documentation>


		</xsd:annotation>


	</xsd:element>





<xsd:complexType name="NamingSegmentType">


		<xsd:annotation>


			<xsd:documentation>This is a root class to provide common naming attributes for all classes needing naming attributes</xsd:documentation>


		</xsd:annotation>


		<xsd:sequence>


			<xsd:element ref="cim:Naming.name"/>


			<xsd:element ref="cim:Naming.aliasName"/>


			<xsd:element ref="cim:Naming.description"/>


			<xsd:element ref="cim:Naming.pathName"/>


		</xsd:sequence>


	</xsd:complexType>








<?xml version="1.0" encoding="UTF-8"?>


<!-- edited with XML Spy v4.1 (http://www.xmlspy.com) by Greg Robinson (Xtensible Solutions) -->


<xsd:schema targetNamespace="http://iec.ch/TC57/2001/createdWorkOrderOutageMgmt" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:cim="http://iec.ch/TC57/2001/CIM-schema-cim10" xmlns:cs="http://iec.ch/TC57/2001/cimSegments" xmlns:oag="http://iec.ch/TC57/2001/oagFieldsSegments" xmlns:woom="http://iec.ch/TC57/2001/createdWorkOrderOutageMgmt" elementFormDefault="qualified" attributeFormDefault="unqualified">


	<xsd:import namespace="http://iec.ch/TC57/2001/cimSegments" schemaLocation="C:\Program Files\Altova\XML Spy Suite\projects\iec61968\cimSegments.xsd"/>


	<xsd:element name="createdWorkOrderOutageMgmt001">


		<xsd:annotation>


			<xsd:documentation> A work order is a document which is used to initiate, track and record work.  This type of work order is for outage management work.</xsd:documentation>


		</xsd:annotation>


		<xsd:complexType>


			<xsd:sequence>


				<xsd:element ref="cs:ControlArea"/>


…


			<xsd:element ref="cim:WorkOrder.actualCost" minOccurs="0"/>


			<xsd:element ref="cim:WorkOrder.status"/>


…


									<xsd:documentation>A work order may be needed to perform: (1) manual switching (for devices not operated by SCADA) to isolate faulted equipment, (2) the actual  repair work, (3) manual switching to restore power.</xsd:documentation>


				</xsd:annotation>


				<xsd:element ref="cim:WorkOrder.WorkTasks" minOccurs="0"/>


				<xsd:element ref="cs:NamingSegment"/>


				<xsd:sequence minOccurs="0">


					<xsd:element ref="cim:WorkOrder.SwitchingSchedules"/>


				</xsd:sequence>


			</xsd:sequence>


			<xsd:sequence>


				<xsd:annotation>


					<xsd:documentation>Project ID for Information to and/or from  Project Accounting Applications.  Examples include: Accounts Payable, Accounts Receivable, Budget, Order Management, Purchasing, Time and Labor, Travel and Expense.


</xsd:documentation>


				</xsd:annotation>


				<xsd:element ref="cim:WorkOrder.ErpProjectAccounting"/>


				<xsd:element ref="oag:PROJECT"/>


			</xsd:sequence>


…








<!DOCTYPE LOAD_PROJACCTNG_004 SYSTEM "029_load_projacctng_004.dtd">


<LOAD_PROJACCTNG_004>


	<CNTROLAREA>


		<BSR>


			<VERB>LOAD</VERB>


			<NOUN>PROJACCTNG</NOUN>


			<REVISION>002</REVISION>


		</BSR>


…


				<GLENTITYS>010000</GLENTITYS>


				<PROJECT>SS200</PROJECT>


				<TXANALYSIS>1</TXANALYSIS>


				<BUSNAREA>500</BUSNAREA>


				<COSTCENTER>120</COSTCENTER>


				<DEPARTMENT>19</DEPARTMENT>


				<DESCRIPTN>This is a test</DESCRIPTN>


				<DIVISION>MWST</DIVISION>


…


			</PROJTXN>


		</LOAD_PROJACCTNG>


	</DATAAREA>


</LOAD_PROJACCTNG_004>








…


<!ELEMENT LOAD_PROJACCTNG_004 (CNTROLAREA, DATAAREA+)>


<!ATTLIST VERB


	value CDATA #FIXED "LOAD"


>


<!ATTLIST NOUN


	value CDATA #FIXED "PROJACCTNG"


>


<!ATTLIST REVISION


	value CDATA #FIXED "004"


>


<!ELEMENT DATAAREA (LOAD_PROJACCTNG)>


<!ELEMENT LOAD_PROJACCTNG (PROJTXN)>


<!ELEMENT PROJTXN ((%DATETIME.DOCUMENT;), (%AMOUNT.EXTENDED.F;)?, (%DATETIME.EFFECTIVE;)?, (%DATETIME.PAYEND;)?, GLENTITYS, ORIGREF, PROJECT, …





Note: Inherited attributes are not shown.








