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Introduction

This document is a compilation of models developed by the EAN.UCC Trans-Core Project. The project was an international work group of transportation providers and customers, and had the objective of describing the transport process from an international and multi-modal perspective. The intent of the models is to provide a basis for standards that are simplified, globally applicable, and used across the different modes of transport.

Process Model Overview

The initial work of Trans-Core mapped the general process for four modes of transportation. The IDEF0 methodology was used to produce models for road, air, maritime, and rail transportation. These models where then unified into a single general process model.

The general process model fits all modes, including intermodal, and works internationally. Transport documents shown in the process model includes contracts for carriage and manifests. What is notable is that in practice these documents take on disparate formats and terminology across different modes and geographies, although they are essentially only a few basic types.

The model also shows, in the transport logistic units diagram, the nesting or origin-destination pairs representing segments of transportation. There are one or more origin-destination pairs, with one encompassing all the rest. This approach captures the iterative nature of transport segments, and can be applied to full load, less than full load, and parcel transport processes.

Data Model Overview

In addition to the IDEF0 process models, an IDEF1X entity-relationship model was produced to describe the data requirements within the transport process, as a precondition to developing EAN.UCC system standards for transportation. The data model is derived from the process model, and is an entity-relationship (ER), key-based model. This means that the basic data entities, and the unique key attributes used to identify each entity, are logically defined. 

The data model can be extended to identify non-key attributes for each entity as well. Object models can also be easily derived from the ER model. The model can be used to show exactly how EAN.UCC standard element strings are used to facilitate the transportation process. 

The purpose of the data model is to capture the relevant keys as a precondition to developing the physical element string standards. This model, if fully attributed, can serve as a template for Simple EDI and related electronic commerce development. Some of the apparent opportunities include simplification of waybills, manifests, access to logistic unit information, and unique numbers for organisations and locations. 

Standard Element Strings

Key type
Entities in model
EAN.UCC element strings

organisation
Carrier/forwarder, transport buyer, consignee, consignor
GLN

location
Despatch point, delivery point
GLN

logistic unit
Logistic unit
SSCC

asset
Transport equipment
GIAI, GRAI

document/message
Origin waybill, delivery waybill/manifest
AI 401, 402

UML Models and Glossary

Since the inception of Trans-Core in 1998, the international e-commerce standards community has moved rapidly toward modeling as a method for capturing requirements. Almost to the exclusion of other methodologies, the Unified Modeling Language (UML) has been adopted as the recommended modeling technique. Consequently, the Trans-Core general models have been transposed into formats. These include Use Case, Activity, Sequence, and Class diagrams, and establish a basis for any future work in this area. 

Also, a glossary has been established to define transport terms. This glossary can go a long way to improving communications and understanding in what, from a terminology perspective, can be a confusing industry sector. Our sincere thanks to the MIST (Multi-Industry Standards for Transportation) group for providing the lion’s share of the material used in the glossary.  

Exhibit 1 – IDEF0 General Transport Model 
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The first diagram is a node tree, which shows the hierarchical relationships of the rest of the diagrams in the model.
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Report for Diagram: A-0, Transport

Activity Name: Transport

Activity Definition: The process of conveying freight from the point of dispatch to the point of receipt.
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Report for Diagram: A0, Transport

Activity Name: Despatch logistic units

Activity Definition: The process of organizing the appropriate products into a shipment and handing that shipment to a transport carrier for movement to the consignee.

Activity Name: Transport logistic units
Activity Definition: The process of moving shipments from the point of origin to the intended destination, including intermediate handling and movements.

Activity Name: Receive logistic units

Activity Definition: The general process where the receiver takes possession of inbound goods. This includes the physical handling of goods as well as the validation of the integrity and disposition of goods.

Activity Name: Freight payment
Activity Definition: The process of payment including the invoice from the seller and transfer of funds by the buyer.
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Report for Diagram: A1, Despatch logistic units

Activity Name: Process confirmed order
Activity Definition: This includes matching of the line items on an order against items on-hand in inventory, assessment of transport requirements, and a tally of expected financial receipts resulting from order fulfillment.

Activity Name: Arrange transport
Activity Definition: The process of arranging for transport services to fulfill a given requirement. This is the role fulfilled by the transport buyer.

Activity Name: Pick-up & load
Activity Definition: The action of loading shipments onto transports, this includes both the physical loading of goods and the documentation of the hand-off from the shipper to the carrier.
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Report for Diagram: A12, Arrange transport

Activity Name: Request transport booking

Activity Definition: The assemblage transport requests given specific load parameters.

   This could result in a load tender for a specific load or a long term agreement for transport services.

Activity Name: Process booking request
Activity Definition: The process of evaluation and formulation of a response by a carrier to a transport buyer's request for transport services.
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Report for Diagram: A13, Pick-up & load

Activity Name: Equipment arrives at pick-up

Activity Definition: The arrival of transport vehicles at the point of origin for the shipment.
Activity Name: Equipment is loaded
Activity Definition: The physical loading of logistic units onto transport equipment.

Activity Name: Generate receipt of logistic units  & contract
Activity Definition: The process of generating the receipt of logistic units and the associated contract for carriage based on the arrangements made in the booking and the actual logistic units loaded.

Activity Name: Generate actual packing list

Activity Definition: The process of generating the full content description of the shipment based on actual logistic units loaded. This includes the despatch advice, which is a trade document listing trade items and associated purchase orders. A cargo manifest may also be generated for transport purposes such as customs or split delivery requirements.

Activity Name: Clear for departure
Activity Definition: The clearances given to depart once appropriate loading and documentation has been accomplished.
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Report for Diagram: A2, Transport logistic units

Activity Name: Move to terminal
Activity Definition: The physical movement of goods or services to a point intermediate to the origin and destination, such as transportation terminal or distribution hub. This can be an iterative process where multiple terminals are used. An example of this is intermodel movement of containers by rail or sea.

Activity Name: Consolidate freight

Activity Definition: The process of aggregation and disaggregation of shipments for the purpose of efficient utilization of transport resources. This might include the transfer of a shipment or package from one vehicle to another in order to route to the correct geographic destination. Or consolidation may consist of loading multiple shipments onto larger vehicles such as ships or rail cars. In these cases, shipments may be deconsolidated at another terminal such as a port of debarkation.

Activity Name: Move to destination
Activity Definition: The movement of goods or services to the intended destination.

Activity Name: Track freight

Activity Definition: In-transit visibility of freight movement and status.
Activity Name: Schedule freight delivery

Activity Definition: The process of scheduling delivery given the expected arrival of a means of transport that transports a certain consignment to the place of delivery.
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Report for Diagram: A3, Receive logistic units

Activity Name: Prepare arrival
Activity Definition: The process of organizing to receive and process inbound shipments. This includes allocation, planning, and scheduling activities.

Activity Name: Unload
Activity Definition: The physical unloading of transport units from the carrier's vehicle and capture of the associated record of delivery.

Activity Name: Receive

Activity Definition: Checking that the trade items are the right items, in the right quantity, and in the right condition according to the confirmed order and the business understanding.
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Report for Diagram: A4, Freight payment

Activity Name: Request payment
Activity Definition: The process where a carrier produces an invoice based on accounts receivable information modified by shipment data and by the understanding between the transport buyer and the carrier.

Activity Name: Process payment request
Activity Definition: The buyer's evaluation of an invoice and resulting payment to the carrier.

Activity Name: Receive payment
Activity Definition: This includes the agreement on the part of the carrier to accept the payment for the services rendered, as well as receipt of funds.

Exhibit 2 – IDEF1X Entity Relationship Model
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This model shows the basic entities and their relationships identified in the process model. Green entities are locations. Red entities are parties. Yellow entities are physical objects. And gray represents documents and messages.

Exhibit 3 – UML Use Case
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The use case shows the scope and actors at a high level. Each of the actors can be generally described as a trading party or a carrier /forwarder.

Exhibit 4 – UML Activity Diagram

The activity diagram shows the actions within the process, and which actors perform those actions. Each action can be described in greater detail with sub-diagrams.
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Exhibit 5 – UML Sequence Diagram 

The sequence diagram shows the flow of information between the actors.  

[image: image13.emf]USED AT:


AUTHOR:  -


DATE:


REV:


PROJECT:  EAN.UCC Trans.Core


4/22/99


1/25/00


NOTES:  1  2  3  4  5  6  7  8  9  10


WORKING


DRAFT


RECOMMENDED


PUBLICATION


READER


DATE


CONTEXT:


A0


NODE:


TITLE:


NUMBER:


Freight  payment


A4


41


Request


payment


42


Process


payment


request


43


Receive


payment


Delivery confirmation


Origin waybill


Trading


parties


Road


Carrier/Forwarder


Paid freight services


Freight invoice


Payment


Payment notice to carrier




USED AT: AUTHOR:  - DATE:

REV: PROJECT:  EAN.UCC Trans.Core

4/22/99

1/25/00

NOTES:  1  2  3  4  5  6  7  8  9  10

WORKING

DRAFT

RECOMMENDED

PUBLICATION

READER DATECONTEXT:

A0

NODE: TITLE: NUMBER: Freight  payment

A4

41

Request

payment

42

Process

payment

request

43

Receive

payment

Delivery confirmation

Origin waybill

Trading

parties

Road

Carrier/Forwarder

Paid freight services

Freight invoice

Payment

Payment notice to carrier



Exhibit 6 – UML Class Diagram 

An analysis class diagram. This diagram shows the four main classes in the model; party, document, transport equipment, and logistic unit.
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Exhibit 7 – IDEF0 Road Transport Model
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Exhibit 8 – IDEF0 Air Transport Model
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Exhibit 9 – IDEF0 Maritime Transport Model
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Exhibit 10 – IDEF0 Rail Transport Model





Exhibit 11 – Glossary of Transport Terms

Name
Definition

Acceptance of goods
The process of receiving a consignment usually against the issue of a receipt. As and from this moment the party accepting the consignment becomes responsible for the consignment.

Air waybill
Document/message made out by or on behalf of the shipper, which evidences the contract between the shipper and carrier(s) for carriage of goods over specified routes.

Arrival date
The date on which goods or a means of transport is due to or have arrived at the delivery site of the transport.

Arrival notice
A notice sent by a carrier or his agent to a nominated notify party advising of the arrival of a means of transport for a certain consignment to the place of delivery.

Bill of lading
A document which evidences a contract of carriage by sea and the taking over or loading of goods by the carrier, and by which the carrier undertakes to deliver the goods against surrender of the document.  A provision in the document that the goods are to be delivered to the order of a named person, or to order, or to bearer, constitutes such an undertaking.  The document has the following functions:                           1.  A receipt for goods, signed by a duly authorized person on behalf of the carriers. 2.  A document of title to the goods described therein. 3. Evidence of the terms and conditions of carriage agreed upon between the two parties.

Booking (in transport)
The process of making a reservation for space on a means of transport for the movement of goods.

Booking confirmation
The request from a shipper or this agent to a carrier or his agent to reserve space on a means of transport for the movement of goods.

Booking number
The number used to indicate a given transport booking.

Booking request
The request from a shipper or this agent to a carrier or his agent to reserve space on a means of transport for the movement of goods.

Booking request
Document used in road transport, listing the cargo carried on a road vehicle, often referring to appended copies of the road consignment note.

Booking request number
The number used to indicate a given transport booking request.

Bordereau
Document used in road transport, listing the cargo carried on a road vehicle, often referring to appended copies of the road consignment note.

Buyer
Party to which goods or services are sold. 

Cargo manifest
Listing of goods comprising the cargo carried in a means of transport or in a transport-unit. The cargo manifest gives the commercial particulars of the goods, such as transport document numbers, consignors, consignees, shipping marks, number and kind of packages and descriptions and quantities of goods.

Carrier
Party undertaking the transportation of goods from one point to another.

Carrier agent
Party authorized to act on behalf of the carrier

Carrier/forwarder
The carrier is the party undertaking the transport of goods from one point to another. The freight forwarder is the party arranging the carriage of goods including connected services and/or associated formalities on behalf of a shipper or consignee.

Carrier/forwarder organisation ID
Unique location number identifying the carrier or freight forwarder.

CMR note
Road consignment note.

Transport document/message, which evidences a contract between a carrier and a sender for the carriage of goods by road (generic term).  Remark: For international road traffic, this document must contain at least the particulars prescribed by the convention on the contract for the international carriage of goods by road (CMR).
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Collect of goods (in transport)
The process of picking up goods for transport purposes

Commercial invoice
Document claiming payment for goods or services supplied under conditions agreed between seller and buyer.

Consignee
The party by whom the goods, cargo or containers are meant to be received. The actual physical receipt can take place by another party.

Consignee organisation ID
Unique location number identifying the consignee.

Consignment
A separately identifiable collection of goods items (available to be) transported from one consignor to one consignee via one or more modes of transport as specified in one single transport document.

Consignment note
A document prepared by the consignor or on behalf of, which evidences a contract for the transportation by a carrier (normally road or rail) of one consignment from a named place of acceptance to a named place of delivery.

Consignor
The party by whom the goods, cargo or containers are sent. The physical despatch can be done by another party. Synonym: Shipper.

Consignor organisation ID
Unique location number identifying the consignor.

Consolidation
The grouping together of individual consignments of goods into a combined consignment for carriage.

Consolidator
A firm or company which consolidates goods.

Contract
A legally binding agreement between two parties in which the specific titles, rights, commitments and obligations of both parties are defined.

Country of arrival
The country to which a means of transport is scheduled to arrive or has arrived.  Note: In this definition the word country may include a group of countries, a region or a part of a country.

Country of departure
The country from which a means of transport is scheduled to depart or has departed. Note: In this definition the word country may include a group of countries, a region or a part of a country. 

Country of despatch
Country from which goods are despatched. Note: In this definition the word country may include a group of countries, a region or a part of a country. 

Country of destination
The country to which goods are (to be) transported.  Note: In this definition the word country may include a group of countries, a region or a part of a country. 

Country of origin
Country in which the goods have been produced or manufactured, according to criteria laid down for the purposes of application of the Customs tariff, of quantity restrictions, or of any other measure related to trade. Note: In this definition the word country may include a group of countries, a region or a part of a country. 

Customer
An organisation or individual to which or to whom goods and/or services are supplied.

Customs
The government organisation that deals with the levying of duties and taxes on imported goods from foreign countries and the control over the export and import of goods. 

Delivery
The physical process of handing over goods to the consignee or to the party acting on his behalf. 

Delivery appointment number
The number used to indicate a given delivery appointment.

Delivery appointments
The date and time on which the delivery of goods to a consignee is scheduled to take place.

Delivery date
The date on which the delivery of goods to takes place, is scheduled to take place, or must be received. 

Delivery instruction
Document, giving instructions regarding the details of the delivery of goods ordered.

Delivery point
Place to which the goods are to be delivered under transport contract terms (operational term). This may be different of the place of the consignee.

Delivery point location number
Unique location number identifying the delivery location.

Delivery request
A notice by the carrier that a consignment is available for delivery and a request for a delivery appointment.

Delivery request number
The number used to indicate a given delivery request.

Delivery instruction number
The number used to indicate a given delivery request response.

Delivery waybill number
The number used by the freight forwarder or carrier to indicate the transport consignment, in this case a consignment organized by the carrier or forwarder for delivery.

Delivery waybill/manifest
A document made out by or on behalf of the carrier(s) confirming receipt of the goods by the carrier and evidencing the details for the shipment, such as routing and delivery requirements, to the final destination. This may include a cargo manifest of goods assembled at a consolidation point for delivery to the final destination.

Despatch advice
Document by means of which the seller or consignor informs the consignee or buyer about the despatch of goods.

Despatch advice ID
The number used to indicate a given despatch advice.

Despatch point
Place at which the goods are taken over for carriage (operational term), this place be different from the transport contract place of acceptance.

Despatch point location number
Unique location number identifying the despatch location.

Discharge
The process of unloading the goods from a means of transport.

Equipment ID
The unique identification number of an asset, assigned by the owner of the asset. In this case the asset is a means of transport such as a vehicle or a returnable container.

Estimated time of arrival (ETA)
Date (and time) when a carrier estimates that a means of transport is expected to arrive at its place of destination.

Estimated time of departure (ETD)
Date (and time) when carrier estimates that a means of transport should depart from its place of departure.

Feeder
Ship used to transport goods from a port to another port for transfer to or from a larger vessel.

Forwarder
Party arranging the carriage of goods including connected services and/or associated formalities on behalf of a shipper or consignee.

Forwarding instruction
Document/message issued to a freight Forwarder, giving instructions regarding the action to be taken for the forwarding of goods described therein.

Freight
1.  Goods in transport from one location to another. 2. The amount of money due for the carriage of goods and payable either in advance or upon delivery. 3. The revenue earned from the movement of cargo.

Freight costs
Costs incurred when moving goods, by whatever means, from one place to another under the terms of a contract of carriage.  In addition to transport costs, this may include such elements as packing, documentation, loading, unloading, and insurance (to the extent that they relate to the freight costs).

Freight invoice
Document/message issued by a transport service provider, specifying freight costs and charges incurred for a transport operation and stating conditions of payment. Synonym: Freight bill

Freight invoice number
The number used to indicate a given freight invoice

Freight payer
Party which, by virtue of an agreement is responsible for the payment of freight charges.

Full container load (FCL)
For operational purposes a full container load (FCL) container is considered a container into which no cargo can be added during the time it is transported under FCL conditions.  The container is stuffed or stripped under the responsibility and for account of the shipper or the consignee.

Full trailer load (FTL)
For operational purposes a full trailer load (FTL) trailer is considered a trailer into which no cargo can be added during the time it is transported.

Global trade item number
Identification of a trade item, which is defined as any item (product or service) upon which there is a need to retrieve pre-defined information and that may be priced or ordered or invoiced at any point in any supply chain.

Goods (in transport)
All materials received from a shipper including any equipment.

Inter-modal transport
The multi-modal movement of goods in which the same loading unit is used in a transport chain using successively more than one mode of transport without the handling of goods.

Journey
A movement of a means of transport from one place to another one, such as voyage, trip, flight.

Less than container load (LCL)
The container is stripped and stuffed under the responsibility of the logistic service provider.  For operational purposes a less than container load (LCL) container is considered a container in which multiple consignments or parts thereof are shipped.  

Less than trailer load (LTL)
For operational purposes a less than trailer load (LTL) is considered a trailer which multiple consignments or part there of are shipped.

Logistic unit status
The status of a given logistic unit within a consignment.

Logistic service provider
Party providing logistic services such as warehousing, re-packing products, distribution and assembly.

Logistic unit
An item of any composition established for transport and/or storage, which needs to be managed through the supply chain.

Logistic unit contents
The assembly of trade items, assets, and logistic units contained within a given logistic unit.

Logistic unit ID
Identification of an item of any composition established for transport and/or storage, which needs to be managed through the supply chain. 

Main carriage
The primary stage of transport in a movement of a consignment of goods.

Manifest (in transport)
Listing of goods comprising the cargo carried in a means of transport or in a transport-unit.  The cargo manifest gives the commercial particulars of the goods, such as transport document numbers, consignors, consignees, shipping marks, number and kind of packages and descriptions and quantities of goods.  Synonym: Cargo manifest.

Manifest number
The number used to indicate the manifest.

Means of transport
The particular vehicle used for the transport of goods or persons.

Mode of transport
The method of transport used for the conveyance of goods or persons, e.g. by rail, by road, by sea.

Multi-modal transport
The carriage of goods and or equipment utilising at least two different modes of transport.

On carriage
The stage or stages of transport during which the consignment of goods are moved following the main transport stage. 

Order
Document/message by means of which a buyer initiates a transaction with a seller involving the supply of goods or services as specified, according to conditions set out in an offer, or otherwise known to the buyer.

Order line number
The number used to indicate an order line within a given order.

Order load plan
Transport requirements for given orders, resulting in shipments. Load plans can be general or detailed depending on transport methods and practices used.

Order number
The number used by the ordering party to indicate the purchase order.

Organisation function type
A description of the kind of function performed by an organisation.

Origin waybill
The waybill established for the transport of a consignment from the initial point of despatch to the final destination of the consignment.

Original shipper
An individual or organisation that initiates shipments.

Package
The final product of the packing operation consisting of the packing and the contents, e.g. a box, carton, crate, barrel, pallet, etc. 

Packing list
Document specifying the distribution of goods in individual packages.

Payment notice
The remittance advice sent to the carrier indicating the transfer of funds in relation to specific transport orders.

Pick list number
The number used to indicate a given pick list.

Pick-up appointment
The date and time on which the pick-up of goods at the despatch point is scheduled to take place.

Pick-up appointment number
The number used to indicate a given pick-up appointment.

Place of delivery
Place to which the goods are to be delivered under transport contract terms (operational term).  This may be different of the place of the consignee.

Place of despatch
Place at which the goods are taken over for carriage (operational term), this place be different from the transport contract place of acceptance.

Pre-carriage
The stage or stages of transport during which the consignment of goods are moved prior the main transport stage. 

Pre-payment
Payment that is taken place before the delivery.

Proof of delivery
The receipt signed by the consignee upon delivery.

Proof of delivery number
The number used to indicate a given delivery confirmation.

Rail consignment note
Transport document, which evidences a contract between a carrier and a consignor for the carriage of goods by rail.  Synonym: Railway bill

Seller
Party selling goods or services.

Ship agent
A liner company or tramp ship operator representative who facilitates ship arrival, clearance, loading and unloading, and fee payments while at a specific port. Synonym: Shipping agent

Shipment
A shipment is an identifiable collection of one or more goods items (available to be) transported together from the original shipper, to the ultimate consignee.  Note:  A shipment can be transported in different consignments.

Shipping documents
The set of documents required to enable shipments to be forwarded or received.

Shipping instruction
Document providing all details required for the physical movement of a consignment.

Split shipment


Terms of delivery
All the conditions agreed upon between a seller and a buyer with regard to the delivery of goods and/or services, e.g. CIF, FOB, or EXW from the INCOTERMS Terms of Delivery.

Terms of freight
All the conditions (to be) agreed upon between a transport service provider and a transport service buyer about the type of freight and charges due to carriage and whether they are prepaid or are to be collected.

Terms of transport
All the conditions agreed upon between a transport service provider and a transport service buyer with regard to the transportation of goods, e.g. CIF, FOB, or EXW from the INCOTERMS Terms of Delivery.

Tracing
The function of retrieving information concerning goods, goods items, consignments or equipment.

Tracking
The function of maintaining status information of goods, goods items, consignments or equipment. 

Trade item
A trade item is defined as any item (product or service) upon which there is a need to retrieve pre-defined information and that may be priced or ordered or invoiced at any point in any supply chain.

Trading party
Trading parties are the buyers, sellers, and their agents. In the transport cycle this includes the consignor, the consignee, and the transport buyer.

Transport buyer
The party purchasing the transport services. This may be the consignee, the consignor, or an agent such as a freight forwarder.

Transport buyer organisation ID
Unique location number identifying the transport buyer.

Transport document
A generic term for the document needed for procedures related to the transportation (movement) of goods.

Transport equipment
The particular vehicle used for the transport of goods or persons. Synonym: Means of transport.

Transport instruction
A generic term for the document providing the necessary details to arrange transportation.

Transport status
The status of a shipment or group of shipments. For example, in transit, damaged, delayed, or diverted.

Transport status number
The number used to indicate a given transport status message.

Transport status request
Request to the carrier for a shipment status. This may come from the consignee, consignor, or an agent.

Transport status request number
The number used to indicate a given transport status request.

Transshipment
The process by which goods are transferred from one means of transport to another.

Type of means of transport
Particular type of vehicles, vessel or other device used for transportation.

Ultimate consignee
Party who is the final recipient of a consignment.

Warehouse
A place specially designed for receipt, storage, material handling, reconditioning and shipping of products

Waybill
Non-negotiable document evidencing the contract for the transport of cargo.

Waybill ID
The number used by the freight forwarder or carrier to indicate the transport consignment.
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