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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 shippers—the supply 

chain owners—with 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 flows…but 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 partners—from shippers to 3PLs to customs 

brokers—creating a truly integrated, “shared view” 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 partner‟s link into EFM.  As more partners adopt EFM, 

fewer manual transactions are required; a more complete “shared picture” 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 several in the EFM Package and is provided as a guide for supply chain 

partners wishing to deploy web services under the EFM Package architecture.  By choosing to 

deploy web services, a partner can either respond to a request by an EFM client seeking 

information from this partner, or, the partner can be a „listener‟, waiting for the receipt of 

triggered „pushes‟ on behalf of other partners.   

This document summarizes the use of the Universal Business Language (UBL) as an underlying 

standard for the EFM messages, but also goes on to document the specific adopted services 

contained in the EFM Package and defines the web services and data element needs beyond that 

of UBL.  

OVERVIEW OF EFM ARCHITECTURE 

As is described in other documents related to the Electronic Freight Management (EFM) 

program, the use of web services, acting within a Service Oriented Architecture (SOA), was the 

recommended approach for satisfying the many various requirements related to secure, reliable 

and robust exchange of supply chain information between supply chain partners.  It was also 

recommended that the Universal Business Language (UBL) serve as the basis for the messages 

exchanged.   

A service-oriented architecture, in computing terms, is an approach by which systems 

interoperate using a series of orchestrated information exchanges.  These exchanges are 

facilitated by services that are exposed by each system participating in this exchange.  A service 

itself is an encapsulated set of software programming that performs a single operations or action.  

It has a documented interface and an established format for both receiving and sending 

messages. 

EFM implements a SOA using what is known as SOAP web services.  Breaking this into its 

parts, the web services piece can be defined as public facing „services‟ that are accessible via the 

Internet.  The SOAP part, which previously stood for Simple Object Access Protocol, but is not 

simply called SOAP, is a specific standard for implementing web services using a set of 

standards established by industry to satisfy the SOAP protocol, one of these being the use of 

Extensible Markup Language (XML), as a means to exchange information.  In other words, the 

EFM environment exchanges XML message between partner systems using SOAP-based web 

services. 

Of the various services that interact in this SOA, there is a combination of both those that are 

necessary to establish a dialog between systems, and there are those that serve to exchange 

robust documents.  The services and messages that contribute to dialogs is discussed later.  But 

first, a discussion of the robust business documents, which is satisfied by UBL.   
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UBL MESSAGES 

UBL is a collection of information components (data elements) known as Business Information 

Entities (BIEs) that are organized into document models that are exchanged between business 

entities, in this case, computer systems as part of standard business processes.  These document 

models (or messages) include Order, Invoice and Transportation Status.  These models are 

available as Extensible Markup Language (XML) schemas (XSDs) that are compliant with W3C 

standards.  The full standard for UBL is freely available at http://docs.oasis-open.org/ubl/os-

UBL-2.0/. 

For purposes of EFM, the following UBL documents have been implemented as part of the 

initial deployment of the EFM package.   

 UBL-ForwardingInstructions-2.0 

 UBL-Invoice-2.0 

 UBL-Order-2.0 

 UBL-TransportationStatus-2.0 

 UBL-CommonLibrary-2.0 

Included in the accompanying .zip file (http://efm.us.com/files/EFM_Doc_Assemblies.zip), are 

copies of document assembly models for each of the above document models.  Document 

Assembly Models are provide as part of the UBL standards and are used to provide a human-

readable form, as well as traceability and usage information, for the makeup of each UBL object, 

whether a simple type, a complex type, or a message.  Our version includes only modified copies 

of the Microsoft Excel (xls) format.  A column has been added to indicate which data elements 

were implemented and for which service(s) they are in use.  These identified elements also 

correspond to the EFM domain model and database schema, both of which are also available on 

http://efm.us.com.  A complete list of the EFM services and a description of use follows later in 

this section. 

Some elements required for this initial EFM package deployment in order to satisfy the data 

needs of the partners were not able to be met by the existing elements in UBL.  These are 

documented in the in   

http://docs.oasis-open.org/ubl/os-UBL-2.0/
http://docs.oasis-open.org/ubl/os-UBL-2.0/
http://efm.us.com/files/EFM_Doc_Assemblies.zip
http://efm.us.com/
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Table 1 below. 
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Table 1.  EFM Extensions to the UBL Document Models 

Corresponding Schema Added Item Name Comment 

BookingService_schema5.xsd UCR Consignment.Identifier was considered, but not used. 

ConsignmentService_schema3.xsd UCR 

ShipmentLoadService_schema3.xsd UCR 

StatusQueryService_schema5.xsd UCR 

StatusReceiptService_schema5.xsd UCR 

TemplateService_schema5.xsd UCR 

BookingService_schema5.xsd transportType Enumeration {RAIL,SHIP,AIR,TRUCK} to support added 
transportName object StatusQueryService_schema5.xsd transportType 

StatusReceiptService_schema5.xsd transportType 

TemplateService_schema5.xsd transportType 

BookingService_schema5.xsd depth No method to capture this specific measure exists although 
'length' might be considered a match by some.  In that case, 
Loading_Length.measure might be suitable.  
GrossVolumeMeasure, Net_Volume.Measure or 
MeasurementDimension-List, none of which capture the discrete 
values, were considered but not chosen. 

StatusQueryService_schema5.xsd depth 

StatusReceiptService_schema5.xsd depth 

TemplateService_schema5.xsd depth 

BookingService_schema5.xsd height No method to capture this specific measure exists.  Closest is 
GrossVolumeMeasure, Net_Volume.Measure or 
MeasurementDimension, but as nonecapture the discrete values, 
were not used. 

StatusQueryService_schema5.xsd height 

StatusReceiptService_schema5.xsd height 

TemplateService_schema5.xsd height 

BookingService_schema5.xsd width No method to capture this specific measure exists.  Closest is 
GrossVolumeMeasure, Net_Volume.Measure or 
MeasurementDimension, but as none capture the discrete values, 
they were not used. 

StatusQueryService_schema5.xsd width 

StatusReceiptService_schema5.xsd width 

TemplateService_schema5.xsd width 

BookingService_schema5.xsd transportName Used to store vessel name; possibly could have used air, road, 
rail, maritimeTransport Objects StatusQueryService_schema5.xsd transportName 

StatusReceiptService_schema5.xsd transportName 

TemplateService_schema5.xsd transportName 

DIALOGS NECESSARY FOR A SOA 

As mentioned above, UBL satisfies a large part of the requirement for exchanging business 

information; however, as UBL was developed independent of an SOA, it does not contain, nor 

should it, the necessary elements to allow for the orchestration of the web services themselves.  

For that purpose, additional, XML-based „orchestration‟ messages needed to be generated.  

Where possible, UBL elements from the Common Component and Common Aggregate Libraries 

were used.
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Table 2 below provides a complete list of the web services and the corresponding XML schemas 

that have been developed for the EFM package.  The entirety of these wsdls and schemas are 

also available on the EFM website at http://efm.us.com/files/WSDLsAndSchemas.zip. 

Table 2.  EFM Package Services and Schemas 

Name 
Size 

(bytes) 
Type Purpose 

BookingConfirmationService.wsdl 3729 WSDL Allows Carrier or LSP to confirm booking for a 
particular shipment. 

BookingConfirmationService_schema1.xsd 1776 
XML 
Schema 

BookingService.wsdl 5,457 WSDL Allows partner to book a shipment with a LSP or 
Carrier, send a pickup request to Carrier or LSP 
regarding a shipment or schedule a delivery 
appointment with Consignee, Carrier and LSP.  

BookingService_schema1.xsd 513 
XML 
Schema 

BookingService_schema2.xsd 1,014 
XML 
Schema 

BookingService_schema3.xsd 1,218 
XML 
Schema 

BookingService_schema4.xsd 3,408 
XML 
Schema 

BookingService_schema5.xsd 11,618 
XML 
Schema 

BookingService_schema6.xsd 3,068 
XML 
Schema 

ClearanceReceiptService.wsdl 2,045 WSDL Allows Customs Agency to receive customs 
clearance request from Customs Broker or Carrier. 

ClearanceReceiptService_schema1.xsd 916 
XML 
Schema 

ClearanceRequestService.wsdl 2,045 WSDL Allows Customs Agency to receive customs 
clearance request from Customs Broker or Carrier. 

ClearanceRequestService_schema1.xsd 996 
XML 
Schema 

ConsignmentPartnerService.wsdl 4,145 WSDL Allows consignment partner to define additional or 
modify/delete existing supply chain partners for a 
particular consignment. ConsignmentPartnerService_schema1.xsd 420 

XML 
Schema 

ConsignmentPartnerService_schema2.xsd 1,032 
XML 
Schema 

ConsignmentPartnerService_schema3.xsd 1,738 
XML 
Schema 

ConsignmentPartnerService_schema4.xsd 2,736 
XML 
Schema 

ConsignmentService.wsdl 3,374 WSDL Allows party who creates a consignment to assign a 
unique number to a consignment, as well as modify 
or delete the consignment. ConsignmentService_schema1.xsd 513 

XML 
Schema 

ConsignmentService_schema2.xsd 2,557 
XML 
Schema 

ConsignmentService_schema3.xsd 3,665 
XML 
Schema 

ConsignmentService_schema4.xsd 1,593 
XML 
Schema 

http://efm.us.com/files/WSDLsAndSchemas.zip
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Name 
Size 

(bytes) 
Type Purpose 

OrderService.wsdl 2,640 WSDL Allows Consignee to send a purchase order to 
Consignor. 

OrderService_schema1.xsd 420 
XML 
Schema 

OrderService_schema2.xsd 1,084 
XML 
Schema 

OrderService_schema3.xsd 1,692 
XML 
Schema 

OrderService_schema4.xsd 3,088 
XML 
Schema 

OrderService_schema5.xsd 1,091 
XML 
Schema 

ShipmentDiversionService.wsdl 2,562 WSDL Allows a consignment partner to send shipment 
diversion notification to Carrier. 

ShipmentDiversionService_schema1.xsd 420 
XML 
Schema 

ShipmentDiversionService_schema2.xsd 1,031 
XML 
Schema 

ShipmentDiversionService_schema3.xsd 1,736 
XML 
Schema 

ShipmentDiversionService_schema4.xsd 1,695 
XML 
Schema 

ShipmentLoadService.wsdl 2,515 WSDL Allows Carrier to notify Consignor and LSP when the 
consignment goods are loaded onto motor carrierôs 
conveyance. ShipmentLoadService_schema1.xsd 513 

XML 
Schema 

ShipmentLoadService_schema2.xsd 2,558 
XML 
Schema 

ShipmentLoadService_schema3.xsd 3,667 
XML 
Schema 

ShipmentLoadService_schema4.xsd 1,120 
XML 
Schema 

StatusQueryService.wsdl 3,831 WSDL Allows participating supply chain partners or other 
authorized users to query the transport status for a 
particular consignment or shipment. StatusQueryService_schema1.xsd 513 

XML 
Schema 

StatusQueryService_schema2.xsd 1,414 
XML 
Schema 

StatusQueryService_schema3.xsd 1,022 
XML 
Schema 

StatusQueryService_schema4.xsd 3,899 
XML 
Schema 

StatusQueryService_schema5.xsd 12,944 
XML 
Schema 

StatusQueryService_schema6.xsd 2,052 
XML 
Schema 
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Name 
Size 

(bytes) 
Type Purpose 

StatusReceiptService.wsdl 2,979 WSDL Allows any partner to send transportation status to 
any other partner to the consignment or shipment. 

StatusReceiptService_schema1.xsd 513 
XML 
Schema 

StatusReceiptService_schema2.xsd 1,581 
XML 
Schema 

StatusReceiptService_schema3.xsd 1,026 
XML 
Schema 

StatusReceiptService_schema4.xsd 3,901 
XML 
Schema 

StatusReceiptService_schema5.xsd 13,094 
XML 
Schema 

StatusReceiptService_schema6.xsd 1,525 
XML 
Schema 

TemplateService.wsdl 4,066 WSDL  

TemplateService_schema1.xsd 513 
XML 
Schema 

TemplateService_schema2.xsd 1,405 
XML 
Schema 

TemplateService_schema3.xsd 1,016 
XML 
Schema 

TemplateService_schema4.xsd 3,896 
XML 
Schema 

TemplateService_schema5.xsd 12,935 
XML 
Schema 

TemplateService_schema6.xsd 2,362 
XML 
Schema 

The list below documents any of the non-UBL elements that were necessary to be created in 

order to support the dialog of message exchange, as previously discussed.   
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Table 3.  Non-UBL Data Element Usage 

Corresponding Schema Added Item Name Comment 

ConsignmentPartnerService_schema4.xsd acceptsInbound EFM Support / non UBL 
ï Supports connection 
to exchange partner 

ConsignmentPartnerService_schema4.xsd initiatesOutbound 

ConsignmentPartnerService_schema4.xsd endpointUri 

ShipmentDiversionService_schema4.xsd endpointUri 

ConsignmentPartnerService_schema4.xsd host 

ShipmentDiversionService_schema4.xsd host 

ConsignmentPartnerService_schema4.xsd id 

ShipmentDiversionService_schema4.xsd id 

ConsignmentPartnerService_schema4.xsd name 

ShipmentDiversionService_schema4.xsd name 

ConsignmentPartnerService_schema4.xsd partner 

ShipmentDiversionService_schema4.xsd partner 

BookingService_schema2.xsd publicKey Necessary to inject a 
common mechanism for 
determining uniqueness 
of business objects 
across the supply chain. 
This was in large part 
due to the ñspottyò 
nature of the data, and 
the present lack of a 
single identifier used 
across all partners. 

BookingService_schema3.xsd publicKey 

BookingService_schema5.xsd publicKey 

ConsignmentPartnerService_schema3.xsd publicKey 

ConsignmentService_schema3.xsd publicKey 

OrderService_schema2.xsd publicKey 

OrderService_schema4.xsd publicKey 

ShipmentDiversionService_schema3.xsd publicKey 

ShipmentLoadService_schema3.xsd publicKey 

StatusQueryService_schema2.xsd publicKey 

StatusQueryService_schema3.xsd publicKey 

StatusQueryService_schema5.xsd publicKey 

StatusReceiptService_schema2.xsd publicKey 

StatusReceiptService_schema3.xsd publicKey 

StatusReceiptService_schema5.xsd publicKey 

TemplateService_schema2.xsd publicKey 

TemplateService_schema3.xsd publicKey 

TemplateService_schema5.xsd publicKey 

ConsignmentPartnerService_schema4.xsd assignPartners Operation Name of 
Response or Request 
Method within a web 
service 

ConsignmentPartnerService_schema4.xsd assignPartnersResponse 

BookingService_schema6.xsd bookShipment 

BookingService_schema6.xsd bookShipmentResponse 

ShipmentLoadService_schema4.xsd completeLoading 

ShipmentLoadService_schema4.xsd completeLoadingResponse 

BookingConfirmationService_schema1.xsd confirmDeliveryAppointment 

BookingConfirmationService_schema1.xsd confirmDeliveryAppointmentResponse 

BookingConfirmationService_schema1.xsd confirmPickup 
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Corresponding Schema Added Item Name Comment 

BookingConfirmationService_schema1.xsd confirmPickupResponse 

BookingConfirmationService_schema1.xsd confirmShipmentBooking 

BookingConfirmationService_schema1.xsd confirmShipmentBookingResponse 

ConsignmentService_schema4.xsd consolidateConsignment 

ConsignmentService_schema4.xsd consolidateConsignmentResponse 

TemplateService_schema6.xsd createBasicShipmentStageTemplate 

TemplateService_schema6.xsd createBasicShipmentStageTemplateResponse 

TemplateService_schema6.xsd createBasicTransportationStatusTemplate 

TemplateService_schema6.xsd createBasicTransportationStatusTemplateResponse 

TemplateService_schema6.xsd createTemplate 

TemplateService_schema6.xsd createTemplateResponse 

ConsignmentService_schema4.xsd deleteConsignment 

ConsignmentService_schema4.xsd deleteConsignmentResponse 

ShipmentDiversionService_schema4.xsd divertShipment 

ShipmentDiversionService_schema4.xsd divertShipmentResponse 

BookingService_schema6.xsd findCurrentShipmentsByTransportEquipment 

BookingService_schema6.xsd 
findCurrentShipmentsByTransportEquipmentRespon
se 

StatusQueryService_schema6.xsd queryConsignmentTransportStatus 

StatusQueryService_schema6.xsd queryConsignmentTransportStatusResponse 

StatusQueryService_schema6.xsd queryOpenConsignments 

StatusQueryService_schema6.xsd queryOpenConsignmentsResponse 

ConsignmentPartnerService_schema4.xsd queryPartners 

ConsignmentPartnerService_schema4.xsd queryPartnersResponse 

StatusReceiptService_schema6.xsd receiveConsignmentTransportStatus 

StatusReceiptService_schema6.xsd receiveConsignmentTransportStatusResponse 

ClearanceReceiptService_schema1.xsd receiveCustomsClearance 

ClearanceReceiptService_schema1.xsd receiveCustomsClearanceResponse 

OrderService_schema5.xsd receivePurchaseOrder 

OrderService_schema5.xsd receivePurchaseOrderResponse 

ClearanceRequestService_schema1.xsd requestCustomsClearance 

ClearanceRequestService_schema1.xsd requestCustomsClearanceResponse 

BookingService_schema6.xsd requestPickup 

BookingService_schema6.xsd requestPickupResponse 

BookingService_schema6.xsd scheduleDeliveryAppointment 

BookingService_schema6.xsd scheduleDeliveryAppointmentResponse 

ConsignmentPartnerService_schema4.xsd updatePartners 

ConsignmentPartnerService_schema4.xsd updatePartnersResponse 
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Corresponding Schema Added Item Name Comment 

BookingConfirmationService_schema1.xsd PlatformException Error Handling for Web 
Methods 

BookingService_schema6.xsd PlatformException 

ClearanceReceiptService_schema1.xsd PlatformException 

ClearanceRequestService_schema1.xsd PlatformException 

ConsignmentPartnerService_schema4.xsd PlatformException 

ConsignmentService_schema4.xsd PlatformException 

OrderService_schema5.xsd PlatformException 

ShipmentDiversionService_schema4.xsd PlatformException 

ShipmentLoadService_schema4.xsd PlatformException 

StatusQueryService_schema6.xsd PlatformException 

StatusReceiptService_schema6.xsd PlatformException 

BookingService_schema5.xsd identifier Should have been 
factored out of XML. 
When you have Java 
objects being passed as 
parameters in web 
service calls, the toolset 
will, by default, create a 
field in the WSDL for 
every field in your Java 
object. If there is 
anything you donôt want 
(like identifier), you 
need to annotate the 
field in the Java object 
to say basically ñignore 
this for the purpose of 
web services (actually 
XML serialization). 
These fields were not 
intended to be serialized 
with the object (and 
hence appear in the 
WSDL).  

ConsignmentPartnerService_schema3.xsd identifier 

ConsignmentService_schema3.xsd identifier 

OrderService_schema4.xsd identifier 

ShipmentDiversionService_schema3.xsd identifier 

ShipmentLoadService_schema3.xsd identifier 

StatusQueryService_schema5.xsd identifier 

StatusReceiptService_schema5.xsd identifier 

TemplateService_schema5.xsd identifier 

BookingService_schema5.xsd qualifier 

ConsignmentPartnerService_schema3.xsd qualifier 

ConsignmentService_schema3.xsd qualifier 

OrderService_schema4.xsd qualifier 

ShipmentDiversionService_schema3.xsd qualifier 

ShipmentLoadService_schema3.xsd qualifier 

StatusQueryService_schema5.xsd qualifier 

StatusReceiptService_schema5.xsd qualifier 

TemplateService_schema5.xsd qualifier 

BookingService_schema5.xsd vesselIdQualifier 

StatusQueryService_schema5.xsd vesselIdQualifier 

StatusReceiptService_schema5.xsd vesselIdQualifier 

TemplateService_schema5.xsd vesselIdQualifier 

 


