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BACKGROUND 

The EFM Initiative is intended to improve the efficiency and productivity of freight movements 

by evaluating and promoting innovative e-business concepts that support coordination and 

information sharing among supply chain partners.  EFM is an open-architecture, Internet-based 

solution that promotes the use of standards to allow supply chain partners to efficiently track 

freight shipments as they move through the supply chain.  EFM provides shippersðthe supply 

chain ownersðwith visibility to meet very tight performance standards and improve operational 

efficiencies.  EFM offers uniform access to existing customized database formats, computing 

platform independence, and adaptable services.  EFM allows each supply chain partner to 

exchange data with other supply chain partners via Web services using eXtensible Markup 

Language (XML) data standards in a service oriented architecture (SOA) and open-source 

software products.  The framework employs secure encryption and digital certificates, ensuring 

that any information exchanged between partners is authorized and secure, that data is not 

corrupted in-transit, and that the data transmitted is complete.  EFM provides a gateway for 

automated interfaces and software capabilities that are designed to support computer-to-

computer interactions over the Internet. 

Accurate, visible information provides supply chain partners with the actionable intelligence they 

need to improve operational efficiency and increase agility in a fast-paced global business 

environment.  Without this information, supply chain partners can face delayed shipments, 

disrupted assembly lines, congested cargo transfer points, and stressed inventories.  Many large 

firms use logistics software and electronic data exchange to standardize data flowsébut small to 

medium-sized firms often do not because of the high implementation cost and technical expertise 

required to effectively use the software and standards.  The Electronic Freight Management 

(EFM) framework supports in-transit visibility to all supply chain owners, from the largest to the 

smallest.  EFM can be used by all supply chain partnersðfrom shippers to 3PLs to customs 

brokersðcreating a truly integrated, ñshared viewò of the status of shipments across the globe 

and helping to increase the competitiveness and the effectiveness of the supply chain.  

All supply chain partners can benefit from using supply chain visibility tools like EFM.  While 

as few as two partners in the supply chain can benefit from using EFM, the value and operational 

efficiencies grow as more supply chain partnerôs link into EFM.  As more partners adopt EFM, 

fewer manual transactions are required; a more complete ñshared pictureò among partners 

enables better and more responsive decision-making. 

As part of this EFM Initiative, USDOT has sponsored the development of what is known as the 

EFM Package.  The EFM Package is a collection of documents and computer source code which 

may be downloaded, free of charge, for use by organizations wishing to take advantage of the 

benefits of EFM.  The complete set of documents and the source code is available at the EFM 

website http://efm.us.com.   

 

 

http://efm.us.com/
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INTENDED AUDIENCE 

This document is one of many in the EFM package and is provided as a guide for partners who 

are interested in tailoring and/or extending the current offerings of EFM package.  This 

document is intended to be used in conjunction with the JavaDocs also provided in this EFM 

package. 

The purpose of this document is to present a detailed design of the core architecture for the 

Electronic Freight Management (EFM) platform.  The EFM Platform (EFMP) is the package of 

core software that will be the base for future deployments of EFM.  The EFM Platform is an 

implementation of a subset of the ideas described in the FIH reference architecture.  

KEY ARCHITECTURE PRINCIPLES 

1. Choose open standards for the EFM platform.  This includes the business standards 

referenced by the FIH and also technical standards.  Business standards include: 

 Organization for the Advancement of Structured Information (OASIS) and the 

Universal Business Language (UBL).  This provides guidance on standard or typical 

supply chain partner inter 

 World Customs Organization (WCO) 

 The Centre for Trade Facilitation and Electronic Business (UN/CEFACT) of the 

United Nations  

Technical Standards include: 

 Simple Object Access Protocol (SOAP) based web services 

 Security standards like ws-security 

 Other technical standards that are implementation specific but not partner-facing like 

JPA (Java Persistence API).  This will provide the most flexibility for future 

deployments to support arbitrary requirements. 

2. Explicitly separate the EFM platform from particular supply chain partner 

implementations.  As partner deployments transpire, the EFM platform can be used as a 

starting point while ensuring that a) deployment specific behavior will not corrupt the base 

platform code and b) future development teams have a roadmap for extensions. 
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TECHNOLOGIES 

A variety of technologies have been incorporated into the EFM Platform.  This is by no means a 

full description of how those technologies are utilized by EFM, but this does provide a basic 

introduction to how they are being leveraged.  Please see the code as well as documentation links 

for further details. 

Java 6 

Java 6, or JDK 1.6, is used compiling the Java code.  The EFM code has been built to target the 

capabilities that 1.6 provides including Annotations and Generics. 

Maven 

The build system is a hierarchical build system built on Apache Maven 2.0.9.  It is similar to 

ANT or Make and uses convention over configuration.  Project build steps are defined using the 

standard Maven project models, or pom.xml files. 

JAXWS 

JAXWS, or Java Architecture for Xml Web Services, is included as a reference implementation 

(RI) in the Java 6 runtime.  The RI is used for building EFM Web Services using code first 

services for internal services and wsdl first services for external services (e.g., Steelroads).  Code 

first services are defined in EFM using the JAXWS Annotations.  All web services are defined 

using SOAP 1.1 bindings.  An in-vm transport is also utilized for unit testing of web services. 

JAXB 

JAXB or Java Architecture for Xml Bindings, is also included as a RI in the Java 6 runtime.  

Code first bindings are defined in EFM using the JAXB Annotations.  These are used for the 

marshalling and unmarshalling of Java objects and XML data contained within the JAXWS Soap 

messages. 

Spring 

Spring 2.5.6 is used for Inversion of Control.  Dependency Injection, a part of Inversion of 

Control, allows EFM to wire together the EFM components in a loosely coupled manner.  In 

addition to dependency injection, spring is also utilized for building the data access, services, 

scheduling, web services, and unit tests.  Spring 2 and 2.5 introduced the use of Java Annotations 

to simplify configuration of objects.  EFM uses both Annotations and traditional spring config 

files for the wiring of the components.   

Spring JAXWS 

Spring JAXWS is a JAXWS Commons project that allows for JAXWS web services to be 

managed in a Spring runtime environment.  These are defined using Spring configuration files. 
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JMX 

JMX or Java Management Beans, is also included as a RI in the Java 6 runtime.  Management 

Beans are defined in EFM using Spring Annotations.  JMX services are available for 

administration tasks as well as statistics. 

Smooks 

Smooks is an engine for processing XML and non XML data.  Smooks is used to convert EDI 

documents to XML for simplified processing. 

Apache Commons 

Apache Commons is a set of libraries that define a large number of utility operations that 

supplement the base Java APIs.  This is used heavily throughout EFM. 

JPA 

JPA, or the Java Persistence Architecture, is used for object relational mappings (ORM) that 

define how Java objects are stored and loaded into database tables.  JPA Annotations in data 

objects define the mappings to the database tables.  In addition JPA provides a standard facility, 

the EntityManager, for querying, saving, and deleting data objects.  This is the basis for the Data 

Access layer.  Entity listeners are also used to provide callbacks for auditing, and validation. 

Hibernate 

Hibernate 3.1.1 is the implementation of JPA that is used for this project.  It provides 

functionality that is not supported by the Java 1.6 RI of JPA.  Hibernate Annotations define 

additional behaviors that simplify the ORM as well as additional query features that are used for 

find by example operations.  Spring integrates with Hibernate. 

Hibernate Validator 

Hibernate Validator 3.1 is a set of Annotations and standard JPA callbacks that provide basic 

validation for JPA Annotated entities as well as Plain Old Java Objects (POJO).  This is used to 

validate that the basic constraints on EFM data are met before being stored into the database. 

Quartz 

Quartz 1.6.4 is an engine that supports cron and simple scheduling of Java jobs.  This is used for 

regularly scheduled jobs as well as for dynamic jobs that are created by EFM at runtime.  Spring 

integrates with Quartz. 
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LOGICAL VIEW (COMPONENTS) 

Figure 1 depicts a high level logical view of the EFM architecture.  This section describes the 

important components and their purpose 

 

Figure 1.  EFM High Level Logical View 
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IModelObject 

An IModelObject is the core interface for data objects in EFM.  All data transfer or data to be 

stored in databases should implement this interface to ensure compatibility with EFM 

components. 

IPersistedModelObject 

An IPersistedModelObject is a IModelObject that can be persisted to an object relational store.  

All persisted objects should have an id that is Serializable.  This ensures that data can be 

consistently retrieved and saved. 

IAuditable 

An IAuditable object is an object that supports the tracking of created and last modified 

information.  This allows for a standard method of saving and retrieving this information from 

data objects. 

ModelObject  

A ModelObject is an implementation of the IModelObject.  In EFM, these are used both as Data 

Transfer Objects as well as the base for persistent objects.  It contains functionality for shared 

toString, hashCode, and equals methods.  These use reflection to provide the shared capabilities.  

The behaviors can be overridden if necessary.  It is important to note that the shared capabilities 

are compatible with expectations of the libraries that are used including JPA, JAXB, and 

Hibernate.   

Note that ModelObjects can either be arbitrary compound or Embeddable objects or they can be 

POJOs that are used for data transfer. 

The following are concrete implementations of ModelObject: 

 Address 

 Amount 

 Code 

 CompletionIndicator 

 Country 

 Id 

 Event 

 FilePath 

 Measure 

 Message 

 PartyName 

 Quantity 

 Text 

 

PersistedModelObject 

A PersistedModelObject is a IPersistedModelObject that can be persisted to an object relational 

store.  Within EFM, the object relational mappings are accomplished using Java Persistence 

Architecture (JPA) standard annotations.  In addition some custom functionality from Hibernate 

is used.  JPA defines annotations for relationships, tables, columns, and identifiers.   

Each PersistedModelObject must define an Id.  The JPA Id should be a Serializable Object.  This 

ensures that it will work well with ORM and Marshalling tools.  The Id can be a primitive 
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wrapper or a composite class.  Within EFM we have defined functionality that allows for auto 

generated ids.   

IDomainObject 

A IDomainObject is a ModelObject that implements UBLv2 standards. 

IPersistedSystemObject 

Most persisted objects are associated with a specific partner through the Id agencyCode.  There 

are some objects that can be considered System objects.  These can be thought of as constants 

that should not be updatable within a running EFM system.  A System object is simply a 

PersistedDomainObject with an agencyCode of ñSYSTEMò.  If any attempt is made to insert, 

update, or delete a IPersistedSystemObject within the EFM runtime, an exception will be thrown 

to prevent the update from occurring.   

PersistedDomainObject 

A PersistedDomainObject is a PersistedModelObject and an IDomainObject that implements 

UBLv2 standards.  A PersistedDomainObject has a composite Id that allows for each partner, or 

agency, to manage its data without colliding with other partners.  In addition 

PersistedDomainObjects have PublicKeys which are used to map imported feeds to the UBL 

data.  This could be used to store a String identifier from a CSV file that is not valid in UBL.   

Most PersistedDomainObjects have a single database table where the data is stored.  They all 

define JAXB Annotations that define the mapping of the objects and their properties to standard 

the UBL XML Schema.  There are some deviations and extensions from UBL but care has been 

to taken to ensure maximum compliance. 

If additional UBL objects need to be mapped, they would simply need to extend the 

PersistedDomainObject.   

The following are concrete implementations of PersistedDomainObject: 

 Consignment 

 Delivery 

 DocumentReference 

 ForwardingInstruction 

 GoodsItem 

 GoodsItemContainer 

 Invoice 

 InvoiceLine 

 Item 

 Location 

 LineItem 

 Order 

 OrderLine 

 OrderLineReference 

 OrderReference 

 Package 

 Party 

 Period 

 Shipment 

 ShipmentStage 

 Status 

 TransportationStatus 

 TransportEquipment 

 TransportEquipmentSeal 

 TransportEvent 

 TransportHandlingUnit 

 TransportMeans 
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Id 

An Id is a special ModelObject that satisfies the UBL standards for Identifiers.  An identifier has 

a value associated with it that is the main part of the primary key for a PersistedDomainObject.  

It is an auto incrementing Integer in the EFM core.  In addition there is an agencyCode that 

defines the controlling agency for the DomainObject.  This is the primary key of the partner 

within the EFM core. 

System Model 

Partner 

A Partner is a PersistedModelObject that represents a fully fledged EFM partner.  The Partner 

has an autoincrementing identifier, a name, a url, and two flags that indicate if the partner 

participates in outbound or inbound communication.  These are used by other partners to know 

how to communicate with them. 

PartnerPrincipal 

A PartnerPrincipal is a PersistedModelObject that represents an organization or individual 

associated to a single Partner that can participate within EFM systems.  It contains an auto 

incrementing id, type, partner, and a name.  When communication occurs, the PartnerPrincipal is 

looked up by name to determine what entity is initiating the communication.  This can be used 

for auditing purposes as well as debugging.  The PartnerPrincipal is not used for authentication.  

It is used post authentication.  For instance an EFM application could be configured to have 

Mutual Client Certificate Authentication.  Authentication would be handled by the J2EE 

application server that is running the EFM application.  However when inbound web service 

calls are executed, a PartnerPrincipal could be looked up based on the DN of the configured 

client certificates.   

PartnerRole 

A PartnerRole is a PersistedModelObject that represents a standard UBL role that a Partner can 

fulfill.  It contains an autoincrementing id, type, and name.  An example would be a Consignee.  

Partners should be assigned PartnerRoles.  

FriendOfShipment 

A FriendOfShipment is a PersistedModelObject that represents the Partners that can participate 

in the supply chain for a given consignment.  A FriendOfShipment has an auto incrementing id, 

unique consignment reference (UCR), partner, and a set of PartnerRoles that identify what the 

partner is fulfilling for this consignment. 

FilePath 

A FilePath is a ModelObject that represents a remote or local file.  For instance a FilePath can be 

used to describe a file on a remote FTP server. 
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Message 

A Message is the core ModelObject that is used for outbound and inbound integrations.  A 

Message has an auto incrementing id, type, source data, data, and error information.  When 

integrations are executed, Messages are created and passed around using Channels.  This is 

described in detail below. 

Event 

An Event is a ModelObject that is used for internal event handling by a partner EFM application.  

An Event has auto incrementing id, name, and data.  Events can be used to react to EFM 

operations.  For instance a bookShipment operation has an event that is associated with it after 

the bookShipment operation is completed.  Components can react to the event with custom 

behaviors.  Events are further described in the Events section below. 

PartnerEvent 

An PartnerEvent is a subclass of Event that is used for events that should be communicated by 

Partners.  In addition to the auto incrementing id, name, and data, it also contains information 

identifying the sending Partner, and the receiving Partners.  PartnerEvents are further described 

in the Events section below. 

COMPONENTS 

There are many components that make up the EFM platform.  In general components have been 

built using a loosely coupled, interface and test driven approach.  For instance if a component is 

needed that performs an operation, first an interface is defined for the component.  Then a unit 

test is written to test the behaviors of the component.  Finally the component implementation is 

written. 

Basic Components 

IPartnerContext & PartnerContext 

IPartnerContext is an interface and PartnerContext is the implementation that is used for the 

configuration of an EFM instance.  Data in the database is looked up based on a configuration 

file property that ensures that partner is configured correctly.  The IPartnerContext can be used in 

any component to detect what the current partner is. 

AuditContext 

AuditContext is a class that is used to determine what system and/or user is changing data within 

the EFM system.  This class can be used to inquire what remote system is making an inbound 

web service call. 

IValueGenerator 

Throughout the EFM system values are auto generated by the system for a variety of uses.  This 

interface defines the two operations for such a component, generate and reset.  Generate causes a 

new value to be generated.  The value may or may not be unique and it may or may not be 
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random.  Reset causes the generation logic to be reset to its initial state.  There are a variety of 

standard IValueGeneratorôs including EventIdGenerator, IntegerGenerator, JobNameGenerator, 

MessageIdGenerator, TriggerNameGenerator, and UcrGenerator.  Each of them has a different 

implementation of generating new values.  

IPartnerServiceLocator and DynamicPartnerServiceLocator 

The IPartnerServiceLocator is a service locator that understands how to build web service client 

stubs that can communicate with an EFM partnerôs web service. 

The DynamicPartnerServiceLocator is an implementation of the IPartnerServiceLocator that can 

lookup the URL of an EFM partner and configure it to use that URL for the invocation of the 

Web Service operations.  If the partner is not currently available, it supports the configuration of 

the component when the partner finally becomes available.  The DynamicPartnerServiceLocator 

is normally configured through a combination of Spring Annotations and spring configuration 

files. 

Data Access Components 

Data access operations (DAO) occur within the Data Access layer.  Data Access operations have 

been defined based on the behaviors of the object that is associated with it.  For instance 

ModelObjectDAOs define operations for PersistedModelObjects where as DomainObjectDAOs 

define operations for PersistedDomainObjects.   

IDAOOperations 

The base interface for data access is the IDAOOperations.  It defines common behaviors that a 

data access component should provide.  These include finding and counting the number of 

objects in the data store.  It also supports the saving and deleting of objects from the data store.  

Please note that the save operation should be considered the same as a create or update.  That is 

if the object does not exist in the data store, create it.  Otherwise update it. 

There are no transactional capabilities defined in the IDAOOperations interface. 

AbstractModelObjectDAO 

The AbstractModelObjectDAO is a JPA implementation IDAOOperations that provides 

common functionality for PersistedModelObjects.  All data access occurs through either the 

standard JPA EntityManager object or through Hibernate Session objects using the 

EntityManager.getDelegate(). 

Transactional capabilities are defined using Spring Annotations on the each public method.  For 

instance query operations support transactions whereas save and delete operations require them. 

The following are the concrete implementations of AbstractModelObjectDAO. 

 FriendOfShipmentDAO 

 PartnerDAO 

 PartnerPrincipalDAO 

 PartnerRoleDAO 

  



EFM Detailed Design Guide 11 July 17, 2009 

AbstractDomainObjectDAO 

The AbstractDomainObjectDAO is an extension of the AbstractModelObjectDAO that provides 

common functionality for PersistedDomainObjects.  Added features include querying by public 

key.   

Transactional capabilities are defined using Spring Annotations on the each public method.  For 

instance query operations support transactions whereas save and delete operations require them. 

The following are the concrete implementations of AbstractDomainObjectDAO: 

 ConsignmentDAO 

 DocumentReferenceDAO 

 LineItemDAO 

 OrderLineDAO 

 OrderDAO 

 LocationDAO 

 PartyDAO 

 ShipmentDAO 

 ShipmentStageDAO 

 TransportationStatusDAO 

 TransportEquipmentDAO 

 TransportMeansDAO 

 

IModelObjectFactory 

The IModelObjectFactory defines the behaviors necessary for reserving IModelObjects in the 

system.  An IModelObjectFactory will at a minimum instantiate a new instance of the requested 

class.  In addition it may default properties of the object. 

ModelObjectFactory 

The ModelObjectFactory is an implementation of the IModelObjectFactory that instantiates an 

IModelObject.  If the requested object is a IPersistedModelObject, it reserves and assigns a 

unique identifier to it. 

DomainObjectFactory 

The DomainObjectFactory is an implementation of the IModelObjectFactory that instantiates the 

IDomainObject.  If the requested object is a IPersistedDomainObject, it reserves and assigns a 

unique identifier to it. 

Service Components 

Service components define standard business operations.  In general a Service will depend on 

one or more DAO implementations as well as other components that are used to perform the 

flow of the operation.  Services are defined by an interface and a respective implementation 

class. 

IBookingConfirmationService and BookingConfirmationService 

The BookingConfirmationService component is a stub implementation. 

IBookingService and BookingService 

The BookingService components define operations for booking shipments as well as saving 

forwarding instructions directly.  Events are generated for both of these operations. 
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bookShipment ï A partner calls this operation on another partner to notify the partner of a new or 

updated ForwardingInstruction.  Existing Shipments and TransportationStatuses may end up 

being merged with the new information.  An event is generated at the end of this operation. 

saveForwardingInstruction ï A partner calls this operation internally to save new or updated 

ForwardingInstruction directly into the system.  Existing Shipments and TransportationStatuses 

may end up being merged with the new information.  An event is generated at the end of this 

operation.  This would normally be called by a file import process. 

IClearanceReceiptService and ClearanceReceiptService 

The ClearanceReceiptService component is a stub implementation. 

IClearanceRequestService and ClearanceRequestService 

The ClearanceRequestService component is a stub implementation. 

ICodeLoadingService and CodeLoadingService 

The CodeLoadingService component defines operations for loading code files into the system.  

Code files are files from http://gc.org.  They are parsed and saved into the system.  Codes are 

currently only used in reports. 

IConsignmentPartnerService and ConsignmentPartnerService 

The ConsignmentPartnerService component is a stub implementation. 

IConsignmentService and ConsignmentService 

The ConsignmentService component is a stub implementation. 

IOrderService and OrderService 

The OrderService component defines operations for saving orders directly.  There are no events 

for this operation. 

saveOrder ï A partner calls this operation internally to save new or updated Orders directly into 

the system.  This would normally be called by a file import process. 

IPlaceLoadingService and PlaceLoadingService 

The PlaceLoadingService component defines operations for loading place or location files into 

the system.  Place files can be schedule D or schedule K files or files from the UBL gc codes.  

They are parsed and saved into the system.  Places are used as a facility for mapping between 

external place identification and internal EFM locations.   

IShipmentDiversionService and ShipmentDiversionService 

The ShipmentDiversionService component is a stub implementation. 

IShipmentLoadService and ShipmentLoadService 

The ShipmentLoadService component is a stub implementation. 

http://gc.org/
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IStatusQueryService and StatusQueryService 

The StatusQueryService component is a stub implementation. 

IStatusReceiptService and StatusReceiptService 

The StatusReceivptService component defines operations for receiving TransportationStatuses as 

well as saving TransportationStatuses directly.   

receiveTransportationStatus ï a partner calls this operation on another partner to notify the 

partner of a new or updated TransportationStatus.  The TransportationStatus can optionally be 

associated with a ShipmentStage and/or TransportEquipment on an associated Shipment as well.  

Existing shipments and TransportationStatuses may end up being merged with the newly 

received TransportationStatus.  An event is generated at the end of this operation. 

saveTransportationStatus ï a partner calls this operation save new or updated 

TransportationStatus information interally.  Existing shipments and TransportationStatuses may 

end up being merged with the newly received TransportationStatus.  An event is generated at the 

end of this operation. 

ITemplateService and TemplateService 

The TemplateService components define operations for creating and reserving objects on behalf 

of another partner.  This would be utilized if another partner wants to only partially participate in 

the EFM network.  Data could initiate from the partner but no data would be pushed to it.  Note 

that if the calling partner already has a unique identifier generation scheme that it uses, it does 

not need to make use of the TemplateService. 

createTemplate ï reserves an instance of the domain object on the target partner.  The reserved 

domain object has a uniquely assigned identifier based on the target partnerôs identifier 

generation.  This can be used to create templates for any implementation of the 

IPersistedDomainObject.  It is the callersô responsibility for wiring together the returned 

template into an existing domain object heirarchy.  For instance, a Shipment and a 

ShipmentStage could be returned by createTemplate, but it is the callersô responsibility to call 

ñShipment.addShipmentStage (ShipmentStage)ò. 

createBasicTransportationStatusTemplate ï reserves an instance of a basic TransportationStatus 

on the target partner for a given shipment.  A basic TransportationStatus contains a single 

TransportEvent with a single Status.   

createBasicShipmentStageTemplate ï reserves an instance of a basic ShipmentStage on the 

target partner.  A basic ShipmentStage contains a TransportMeans and a Period. 

Web Service Components 

All of the Web Service components define standard UBL compatible business operations 

between EFM partners.  The business operations were defined in the EFM Architecture 

document. 
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In general, a Web Service component depends on a Service component and delegates the logic to 

the Service component.  Web Services are defined by an interface and a respective 

implementation class.  The interface defines the basic JAXWS Annotations that describe the 

operations, parameters, and responses.  Web Service components should not define any 

transactional behaviors so as to avoid proxy issues with Spring. 

IBookingConfirmationWebService and BookingConfirmationWebService 

The BookingConfirmationWebService component delegates all logic to the 

BookingConfirmationService. 

IBookingWebService and BookingWebService 

The BookingWebService component delegates all logic to the BookingService. 

IClearanceReceiptWebService and ClearanceReceiptWebService 

The ClearanceReceiptWebService component delegates all logic to the ClearanceReceiptService. 

IClearanceRequestWebService and ClearanceRequestWebService 

The ClearanceRequestWebService component delegates all logic to the 

ClearanceRequestService. 

IConsignmentPartnerWebService and ConsignmentPartnerWebService 

The ConsignmentPartnerWebService component delegates all logic to the 

ConsignmentPartnerService. 

IConsignmentWebService and ConsignmentWebService 

The ConsignmentWebService component delegates all logic to the ConsignmentService 

IOrderWebService and OrderWebService 

The OrderWebService component delegates all logic to the OrderService. 

IShipmentDiversionWebService and ShipmentDiversionWebService 

The ShipmentDiversionWebService component delegates all logic to the 

ShipmentDiversionService. 

IShipmentLoadWebService and ShipmentLoadWebService 

The ShipmentLoadWebService component delegates all logic to the ShipmentLoadService. 

IStatusQueryWebService and StatusQueryWebService 

The StatusQueryWebService component delegates all logic to the StatusQueryService. 

IStatusReceiptWebService and StatusReceiptWebService 

The StatusReceiptWebService component delegates all logic to the StatusReceiptService. 
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ITemplateWebService and TemplateWebService 

The TemplateWebService component delegates all logic to the TemplateService. 

Management Components  

Management components are utility components that can be used to perform debugging 

operations or to view statistics on the EFM system.  Management components are defined using 

Spring JMX, or MBean, Annotations.  MBeans can be invoked remotely using any MBean or 

JMX client.  For example Java 6ôs JConsole can be used to invoke the operations.  Operations, 

arguments, and return values are kept to basic Java types to eliminate marshalling errors. 

ArchiverManagementService 

Used to view statistics on archived messages as well as to purge the archives of old messages.   

CodeLoadingManagementService 

This component defines operations for loading new codes from gc files into the database.   

PartnerManagementService 

This component defines operations for viewing, enabling or disabling communication with 

partners.   

PlaceLoadingManagementService 

This component defines operations for loading new Places into the database.  It supports the 

loading of ScheduleK, ScheduleD, and gc files. 

PropertyManagementService 

This component defines operations for viewing runtime properties of the partner.  This can be 

useful for debugging or verifying partner configuration. 

SchedulingManagementService 

This component defines operations for viewing and managing the Quartz scheduling system.  

This can be useful for debugging as well as manually kicking off jobs. 

Channels 

Channels are integration components that define a flow of information between systems.  

Systems can be web services, emails, remote fillies, local files, or even scheduled jobs.  Channels 

may simply send information to another system.  They may also support the receiving of 

information from a remote system.  Some channels even support the polling of another system by 

regularly receiving data and then sending it.  Channels are broken up into distinct parts that are 

each responsible for a specific piece of the information flow.   

ISource 

An ISource is an interface that defines a receive operation that can return received data. 
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IChannel and AbstractChannel 

An IChannel is an interface that defines a send operation for a single Message.  The operation 

returns true if the send was successful and false otherwise.  An IChannel has a name for logging 

and statistics. 

AbstractChannel is a basic implementation of IChannel that supports the enrichment and sending 

of a Message.  Regardless of whether or not the send succeeds, the Message is archived with the 

configured IArchiver.  This allows for Messages to be audited.  By default the send operation 

requires a transaction.  It will create a new transaction if necessary. 

IReceivingChannel and AbstractReceivingChannel 

An IReceivingChannel is an interface that extends ISource and IChannel.  In other words it can 

both receive and send Messages. 

AbstractReceivingChannel is a basic implementation of IReceivingChannel that supports the 

transforming of sourceData into a different form.  For example it could receive a File, but 

transform it into a Order domain object based on the contents of the file.  By default the receive 

operation requires a transaction.  It will create a new transaction if necessary. 

IPollableChannel and AbstractPollableChannel 

An IPollableChannel is an interface that extends IReceivngChannel.  It has a single poll 

operation that allows for the receiving and sending of a batch of Messages.   

AbstractPollableChannel is a basic implementation of IPollableChannel.  It receives a batch of 

Messages and then loops through the Messages, sending them one at a time.  By default the poll 

operation requires a transaction.  It will create a new transaction if necessary.  In other words a 

single poll operation will both send and receive within one transaction. 

IFileSource 

An IFileSource is an ISource that can receive FilePath model objects.  It has properties that 

define the directory to monitor, the maximum number of files to receive at a time as well as 

filters to use for what files to receive. 

AbstractFileSource 

AbstractFileSource is a base class for IFileSource implementations that supports querying of 

files based on IFileFilters and Comparators.   

FileSource 

FileSouce is an AbstractFileSource that understands how to receive messages from a local or 

networked folder. 

FtpSource  

FtpSource is an IFileSource and AbstractFileSource that understands how to receive messages 

from a remote FTP server.  It has properties that can be configured for the host, port, username, 
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password, active/passive mode, and an IFtpFileAcknowledger to use after files are downloaded.  

FtpSource uses the Apache Commons Net library for FTP communications. 

IFtpFileAcknowledger and DeleteAcknowledger 

IFtpFileAcknowledge is used to acknowledge files as they are downloaded by an FtpSource.   

The DeleteAcknowledger is an implementation of the IFtpFileAcknowledger that deletes files 

from the remote FTP server after they are successfully downloaded.  The remote files are only 

deleted if all files were successfully downloaded. 

IMailSource 

An IMailSource is an ISource that understands how to retrieve mail messages. 

AbstractMailSource 

AbstractMailSource is a base class for IMailSource implementations that supports querying of 

mail messages on Comparators.  It defines properties that can be used for configuring the host, 

port, username, password, and additional JavaMail properties. 

Pop3Source 

Pop3Source is an implementation of IMailSource that handles Pop3 mail accounts.  All messages 

that are to be received must be in the root folder. 

ImapSource 

ImapSource is an implementation of IMailSource that handles Imap mail accounts.  Since Imap 

supports multiple folders, messages can be configured to be read from a specific folder in the 

Imap account. 

IMailAcknowledger and DeleteAcknowledger 

IMailAcknowledger is used to acknowledge mail messages as they are downloaded by an 

IMailSource.   

The DeleteAcknowledger is an implementation of the IMailAcknowledger that deletes messages 

from the remote Mail server after they are successfully downloaded.  The remote messages are 

only deleted if all mail messages were successfully downloaded. 

ISchedulerChannel and SchedulerChannel 

The ISchedulerChannel is an IChannel that understands how to send messages to an 

IJobScheduler. 

The SchedulerChannel is a basic implementation of the ISchedulerChannel that causes a job to 

be scheduled with the data that is sent.  This could be used with the IPartnerServiceChannel 

below for an interesting use case. 
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IPartnerServiceChannel 

The IPartnerServiceChannel is an IChannel that understands how to send messages to a Partner 

Web Service using an IPartnerServiceLocator.  This is bundled with an ISchedulerChannel to 

asynchronously send data to other partners without negatively impacting a local transaction.  For 

instance, a file is being imported into an EFM partner.  The result of the import is a send to the 

ISchedulerChannel.  The job that is created is one that can call a remote web service using the 

IPartnerServiceChannel.   

Transformer 

Transformers are used to transform or convert data between two different formats.  A 

transformer could convert CSV to XML, EDI to XML, CSV to an Order, or even an Event to a 

Quartz JobDetal. 

ITransformer 

The ITransformer interface defines a single transform operation that takes any Object as a 

parameter and guarantees that the return from the transform is either a null or an instance of the 

transformed object.  Transformers should not make remote or database calls so that they can 

quickly build transformed data.   

AbstractTransformer 

The AbstractTransformer is a base class for most of the transformers in the EFM platform.  It 

understand input in the form of mail messages, files, input streams, and URLs.  It can also handle 

collections or arrays of mail messages, files, input streams, and URLs.  It creates a NamedReader 

with the contents of the data as the source of the reader.  It then delegates the transformation 

logic to the subclass.   

IParser 

An IParser is the interface for all text file parsing.   

AbstractCsvParser 

The AbstractCsvParser is a base class for parsing CSV or delimited files.  It handles files with or 

without headers as well as files where the number of columns might be different from row to 

row. 

AbstractMailPaser 

The AbstractMailParser is a base class for parsing the contents of Mail messages. 

AbstractParsingTransformer 

An AbstractParsingTransformer is a subclass of AbstractTransformer that delegates some of the 

work to an IParser. 
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AbstractSmooksTransformer 

An AbstractSmooksTransformer is a subclass of AbstractTransformer that delegates some of the 

work to an Smooks.  This is the preferred way for parsing text since Smooks builds well formed 

XML documents that can be easily transformed into other forms. 

Edi315Transformer 

The Edi315Transformer is an AbstractSmooksTransformer that can parse EDI 315 documents 

into a collection of TransportationStatus domain objects.  It uses a Smooks xml deployment 

descriptor to define the parsing rules for turning the raw EDI into a temporary XML form.  Then 

the XML is converted into the domain objects. 

Enricher 

Enriching is the process of turning a sparsely populated object into a fully populated object.  This 

is normally used within EFM from turning transformed skeleton IPersistedDomainObjects into 

complete object hierarchies.  Enrichment can involve querying databases to normalize data in the 

hierarchy.  It can also involve the validation of data to ensure that a channel stops processing 

when invalid data is detected. 

IEnricher 

The base interface that defines a single enrich operation.  An IEnricher only understands how to 

enrich one kind of domain object. 

AbstractEnricher 

Simple implementation of an IEnricher.  

AbstractDomainObjectEnricher 

The AbstractDomainObjectEnricher is a subclass of AbstractEnricher that will generate public 

keys for enriched data, validate the IDomainObject against hibernate validation rules, merge the 

enriched data with existing data, and normalize the data so as to avoid duplicates.  

The following are implementations of AbstractDomainObjectEnricher: 

 ForwardingInstructionEnricher 

 PurchaseOrderEnricher 

 TransportEventEnricher 

 TransportationStatusEnricher 

Archiving 

Archiving is the process of pushing processed data into a place that allows for easy debugging 

and auditing.  Archiving is used by channels and web service invocations to track the data that is 

moving through the system. 
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IArchiver 

An IArchiver is an interface that defines operations related to Message archiving.  The main 

operation is the archive operation.  In addition there are operations for purging the archives as 

well as for fetching statistics about what has been archived. 

IArchiverStatistics 

IArchiverStatistics keeps track of summary information about how messages are moving through 

the system.  As long as statistics are turned on, the statistics will be captured each time a message 

is sent by the system.  It is categorized by the Message type. 

LoggingArchiver 

An implementation of an IArchiver that logs messages when they are archived to the system 

configured logging facility.  The logging level can be customized if desired. 

FileArchiver 

An implementation of an IArchiver that saves messages into files on the local file system.  It 

attempts to provide enough information for easy debugging and auditing.  The archiver can be 

configured to put data into a root directory.  It can also be configured to archive Messages into 

folders based on date patterns.  For instance, it could archive into a folder based on the year, 

month, day, and hour when the message is archived.  A single Message will result in at least 3 

files: sourceData, properties, and data.  The sourceData is the input into the system (e.g., the file 

that was received on an IChannel).  The properties are the metadata about the Message (e.g., 

when it was created).  The data is the final form of the data that the system used (e.g., the domain 

model created from an input file).  If the Message contains multiple sourceData or data, then a 

file is created for each entry ending with the index of the file (e.g., if the data was an array of the 

entries then there would be 3 files: data.txt data.1.txt, data.2.txt) The FileArchiver also supports 

compressing the archived files into zip files.  Compression can be controlled separately for errors 

as well as successes. 

Events 

Events are a way to react to triggers based on loosely coupled builders, listeners, and event 

raisers.  Events live and die within a single EFM partner application.  Events may result in 

channels being activated, data being saved to the database, or even logging to occur.   

IEventBuilder 

The IEventBuilder interface defines a single operation, build, that takes an event name and data.  

An Event object is created for the data with the given name.  An Event should be uniquely 

identified by the Eventôs id.  When the build method is called it may participate in existing 

transactions. 

SimpleEventBuilder 

The SimpleEventBuilder is the default implementation of the IEventBuilder for all events.  It 

uses the same identifier generation components as the rest of the system.  An IEventBuilder 
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registers for an event through either the Events core component or with the EventBuilder 

annotation 

PartnerEventBuilder 

The PartnerEventBuilder is the default implementation of the IEventBuilder for PartnerEvents.  

It uses the same identifier generation components as the rest of the system.  A PartnerEvent is a 

subtype of Event that holds extra information necessary for sending data between partner 

systems (e.g., the sending and receiving partner ids).  

IEventListener 

The IEventListener interface defines a single operation, onEvent, that is called whenever an 

Event occurs that the IEventListener is listening for.  An IEventListener registers for an event 

through either the Events core component or with the EventListener annotation.  When the 

onEvent method is called it may participate in existing transactions. 

IEvents and Events 

The IEvents interface and Events component are the core piece of EFM event processing.  It 

contains operations for raising events to interested listeners.  It also allows for the registration of 

new IEventListeners and IEventBuilders.   

When raiseEvent is called, it looks for a single IEventBuilder that is registered for the Event 

name.  It calls the IEventBuilder.build operation to build the Event object.  It then looks up all 

IEventListeners that are registered for the Event name.  It loops through the listeners and calls 

onEvent with the event.  If any of the calls fail, it stops processing. 

EventListener 

The EventListener annotation allows a Spring managed component to identify what Event type it 

is listening for.  At application startup the Events component scans for any spring managed 

components that are of type IEventListener.  It uses the EventListener annotation to bind the 

listener to the given event name. 

EventListeners 

This annotation is used to identify that a component is an EventListener for multiple types of 

Events.   

EventBuilder  

The EventBuilder annotation allows a Spring managed component to identify what Event type it 

is building for.  At application startup the Events component scans for any spring managed 

components that are of type IEventBuilder.  It uses the EventBuilder annotation to bind the 

listener to the given event name.   

EventBuilders 

This annotation is used to identify that a component is an EventBuilder for multiple types of 

Events.   



EFM Detailed Design Guide 22 July 17, 2009 

Scheduling 

Scheduling is built on top of the Quartz and Spring open source libraries.  Wherever possible 

EFM leverages base functionality provided by those libraries.  Additional functionality has been 

added to support custom job and trigger naming as well as special job scheduling rules. 

ICallableExecutor and CallableExecutor 

The ICallableExecutor defines an interface for running a series of standard JDK Callables.  A 

Callable is similar to a Runnable but it allows for results to be returned from the execution of the 

call.  The ICallableExecutor can execute a single task or a list of tasks.  It will return the results 

of the task in the order that they were passed to the method. 

IJobScheduler 

The IJobScheduler interface simply identifies methods to schedule a job with the Quartz 

scheduling system. 

TriggerJobScheduler 

The TriggerJobScheduler is an implementation of IJobScheduler that can use a Trigger template 

to schedule all jobs with.  Whenever a job is scheduled it would clone the Trigger template and 

schedule the new job with the cloned Trigger.  This is necessary since quartz allows a Trigger to 

only associated to a single Job. 

RetryJobScheduler 

The RetryJobScheduler is an implementation of IJobScheduler that takes an existing job and 

retries it at a later time.  The later time is based on how the RetryJobScheduler is configured.  

For instance a using the minDelayTime and maxDelayTime, one could configure a job to be 

retried at a random future time that is between minDelayTime and maxDelayTime milliseconds 

in the future.   

RetryFailedJobScheduler 

The RetryFailedJobScheduler is an extension of the RetryFailedJobScheduler that allows for a 

job to be retried a limited number of times before giving up.  If a job has failed less than the 

maxFailureCount property, then it will be retried.  Otherwise it will be deleted from the system. 

SpringBeanJobFactory 

This extension of Springôs SpringBeanJobFactory adds the additional feature of being able to 

automatically autowire the Quartz Job bean when it is created.  This allows for Quartz Jobs to 

define dependencies using the same annotations and xml configurations as the rest of the EFM 

components. 
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CONFIGURATION  

System 

The system is configured using traditional Java property files, e.g., ñname=valueò.  The system 

allows for all configuration information to be defined per application and even per user.   

The EFM configuration is housed in efm.properties files.  This file should exist in each of the 

web application based on EFM.  Defaults values for all core properties are defined in default-

efm.properties.  At startup, values are loaded from default-efm.properties.  Any partner specific 

configuration in efm.properties is then loaded on top of the default values.  Overrides can be 

specified in the efm.properties that exists in the Systemôs User Home directory.  The location of 

this could be different from Operation System to Operating System.  Properties could also be 

overridden using standard Java ñïDname=valueò options on the command line. 

In addition to the core EFM properties, partner specific properties should also be defined in 

efm.properties.  This ensures that the configuration can be managed in a single place. 

Properties 

The contents of default-efm.properties define what standard properties are available as well as 

what needs to be overridden in the efm.properties of a partner instance. 

# The jndi name to be used for looking up the core efm datasource 

#efm.dataSource.jndiName= 

 

# The jndi name to be used for looking up the core efm readonly datasource 

#efm.dataSource.readonly.jndiName= 

 

# The database type that identifies the Dialect for Hibernate 

efm.persistence.database=MYSQL 

 

# The specific database platform to use for Hibernate 

efm.persistence.databasePlatform=org.hibernate.dialect.MySQL5Dialect 

 

# Set this to true to auto generate ddl on startup.  Should be false in production. 

efm.persistence.generateDdl=false 

 

# Set this to true to see sql statements executed.  Should be false in production. 

efm.persistence.showSql=false 
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#Use the non jta persistence file 

efm.persistence.xmlLocation=classpath:/META-INF/persistence-non-jta.xml 

 

#Use the non jta persistence unit 

efm.persistence.unitName=efm 

 

# The partner id to use for this installation.  Must be unique! 

#efm.partner.id= 

# The partner name to use for this installation.  Should be unique!   

#efm.partner.name= 

 

# Hibernate settings to use for the persistence 

efm.persistence.hibernate.transaction.flush_before_completion=true 

efm.persistence.hibernate.transaction.auto_close_session=false 

efm.persistence.hibernate.connection.release_mode=auto 

 

# Use this for JTA in Glassfish (which we don't want to use :) 

#efm.persistence.hibernate.transaction.factory_class=org.hibernate.transaction.JTATransactionFactory 

#efm.persistence.hibernate.transaction.manager_lookup_class=org.hibernate.transaction.SunONETransac

tionManagerLookup 

#efm.persistence.hibernate.current_session_context_class=jta 

efm.persistence.hibernate.transaction.factory_class= 

efm.persistence.hibernate.transaction.manager_lookup_class= 

efm.persistence.hibernate.current_session_context_class= 

efm.persistence.hibernate.generate_statistics=true 

efm.persistence.hibernate.jdbc.batch_size=20 

 

#Hibernate's default evnet listener has a bug when processing validations on nested components.  Use 

ours instead. 

efm.persistence.hibernate.validator.autoregister_listeners=false 

efm.persistence.hibernate.validator.listener=org.efm.platform.dao.jpa.event.ValidateEventListener 

# The jndi name of the hibernate session factory.  Must be unique! 

#efm.persistence.hibernate.session_factory_name=sessionFactory 
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#The amount of time to wait in milliseconds for connecting to the web service 

efm.webService.connectTimeout=60000 

#The amount of time to wait in milliseconds for reading from the web service 

efm.webService.readTimeout=120000 

 

# The group name to use for static jobs (that is jobs that should always run) 

efm.scheduling.static.group=Static 

# The group name to use for dynamic jobs (that is jobs that are created at runtime) 

efm.scheduling.dynamic.group=Dynamic 

# The number of seconds to wait before starting up the scheduling services 

efm.scheduling.startupDelay=120 

# Should the scheduler wait for all jobs to complete before allowing the services to shutdown 

efm.scheduling.waitForJobsToCompleteOnShutdown=true 

#The job store class to use by default for jobs 

efm.scheduling.jobStoreClass=org.quartz.impl.jdbcjobstore.StdJDBCDelegate 

#The max number of threads for Scheduling thread pool. 

efm.scheduling.threadPool.size=10 

 

# The number of retries to allow before abandoning a failed job.  720 is about a day's worth of retries if 

they average 120 seconds between retries. 

efm.scheduling.retryFailed.retries=720 

# The minimum delay in milliseconds before reexecuting a failed job. 

efm.scheduling.retryFailed.minRetryDelay=60000 

# The maximum delay in milliseconds before reexecuting a failed job. 

efm.scheduling.retryFailed.maxRetryDelay=180000 

 

# The minimum delay in milliseconds before reexecuting a job.  30 seconds on average seems good. 

efm.scheduling.retry.minRetryDelay=15000 

# The maximum delay in milliseconds before reexecuting a job. 

efm.scheduling.retry.maxRetryDelay=45000 
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#The folder to archive data into 

efm.archiver.directory=. 

#The date pattern to put archived data into 

efm.archiver.datePattern=yyyy/MM/dd/H 

#Sets if the archiver should compress the data when saving 

efm.archiver.compress=true 

#Sets if the archiver should compress the data when saving errors 

efm.archiver.compressErrors=false 

 

#The cron schedule for the archiver purge job. 

efm.scheduling.archiver.purge.cronExpression=0 0 0 * * ? 

 

#The number of days to keep in the archiver 

efm.scheduling.archiver.purge.days=30 

 

#The cron schedule for resetting the ucrGenerator at the beginning of the year. 

efm.scheduling.ucrGenerator.reset.cronExpression=0 0 0 1 1 ? 

 

#The cron schedule for optimizing tables in the database. 

efm.scheduling.optimizeTables.cronExpression=0 0 0 * * ? 

 

#Duns Agency used for ucr creation 

efm.ucr.dunsAgency=UN 

 

#The number of days before a shipment is considered expired and will no longer be considered a current 

shipment 

efm.shipment.expirationDays=60 

Components 

Components are configured within Spring xml configuration files.  At startup the spring 

configuration files are used to wire together the components in the system.  Configuration 

properties can be injected into the components by using the ñ${name}ò functionality that is 

available when using the Spring framework. 
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JPA 

JPA is configured by a standard persistence.xml configuration file in the EFM platform.  This 

file identifies all of the domain objects that JPA should manage as well as configuring Hibernate 

specific properties.  Any domain objects must be added to this file in order for the JPA container 

to manage them.   

JAVA DOCUMENTATION 

EFM Platform Core 

EFM Core Platform Software: efm-platform-core 

Demdaco Deployment 

APL Web Application: apl-web 

Demdaco Web Application: demdaco-web 

IXT Web Application: ixt-web 

MSC Web Application: msc-web 

Steelroads Web Application: steelroads-web 

Utility Packages 

Tool For Parsing CSV files: csvreader 

Client Application for steelroads: steelroads-ws-client 

http://efm.us.com/Files/JavaDocs/efm-platform-core/index.html
http://efm.us.com/Files/JavaDocs/apl-web/index.html
http://efm.us.com/Files/JavaDocs/demdaco-web/index.html
http://efm.us.com/Files/JavaDocs/ixt-web/index.html
http://efm.us.com/Files/JavaDocs/msc-web/index.html
http://efm.us.com/Files/JavaDocs/steelroads-web/index.html
http://efm.us.com/Files/JavaDocs/csvreader/index.html
http://efm.us.com/Files/JavaDocs/steelroads-ws-client/index.html
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