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Reference Data Models (Semantic Models)
Anticipating and Following Technological Trends 

in eBusiness Data Exchanges



Exchange-syntax neutral Reference Data Model approach

oFrom Document centric to Process driven artefacts 

(Contextualized Business Artefacts)

oSupports Document centric & Process driven workflows 

and APIs

oStandardized syntax-neutral data exchange structures, 

based on common Master data exchange structure 
(from which complete documents and/or snippets of documents can 

be created in any chosen syntax e.g. XML, JSON or UN/EDIFACT etc.)
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The UN/CEFACT evolution/revolution
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UN/CEFACT BUY-SHIP-PAY reference data models

3

• Cover the data requirements of the international supply 
chain (BUY-SHIP-PAY) process model

• Share a common library (subset of the UN/CEFACT Core 
Component Library – CCL)

• Include “Master” exchange syntax neutral message 
structures for developing process aligned subset 
structures

• Subset message structures can be realized into any 
required exchange syntax (e.g. JASON, any XML or 
EDIFACT etc.) 

• Support collaborative information sharing
• such as enabled by data exchange pipelines
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UN/CEFACT International Supply Chain Reference Data Model Family

Buy/Ship/Pay

RDM

Supply Chain

RDM

Multimodal 

Transport RDM
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UN/CEFACT International Supply Chain Process Model
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Commercial

Procedures

•Establish Contract

•Order Goods

•Advise On Delivery

•Request Payment

•Packing

•Inspection

•Certification

•Accreditation

•Warehousing

Transport

Procedures

•Establish Transport 

Contract

•Collect, Transport 

and Deliver Goods

•Provide Waybills, 

Goods Receipts 

Status reports etc.

Regulatory Procedures

•Obtain Import/Export 

Licences etc

•Provide Customs 

Declarations

•Provide Cargo 

Declaration

•Apply Trade Security 

Procedures

•Clear Goods for 

Export/Import

Financial Procedures

•Provide Credit 

Rating

•Provide Insurance

•Provide Finance

•Execute Payment

•Issue Statements

INVOLVES

Prepare for 

Export

Export Transport Import

SHIPBUY PAY

Prepare for 

Import
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Single Windows Document Families – Border Challenges
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Trade Insurance

TransportMaterials
Management

Customs
Other Cross-Border
Agencies

UN/CEFACT Buy/Ship/Pay

Payment

WCO Data Model

B2B

G2G

G2B
B2G
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Actors/Roles
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Importer

Transport Services Buyer
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Purchase and 

Supply 

International

Identify Potential 

Sales Partner

Establish

Agreement

(Sales)

Order
(Sales)

Ship Pay
(Sales)

Sales 

Quotation

Sales 

Order

Order

(Transport)

Ship

Transort 

Services

Sales

Invoice
Transport Service 

Contract

Border Clearance(s)

Import/Export

Declarations

Cargo and Trasnit 

Reports

Origin and other 

Certificates

Establish

Agreement

(Transport)

Pay

(Transport) )

Sales Contract

The Relationship between International 
Sales and Transport Service Contracts
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Global Trade – Semantic Anchors

• Shipment (Trade Delivery)

• A shipment is an identifiable collection of one or more Trade Items (available to be) 
transported together from the Seller (Original Consignor/Shipper) to the Buyer 
(Final/Ultimate Consignee):

• A Shipment can only be destined for one Buyer

• A Shipment can be made up of some or all Trade Items from one or more Sales Orders

• A Shipment can have only one Customs UCR

• A shipment may form part or all of a Consignment or may be transported in different Consignments.

• Consignment

• A consignment is a separately identifiable collection of Consignment Items (available to 
be) transported from one Consignor to one Consignee via one or more modes of 
transport as specified in one single transport service contractual document:

• A Consignment can only have one Transport Service Buyer

• A Consignment can only have one Transport Service Provider

• A Consignment can only have one Consignor

• A Consignment can only have one Consignee

• The Transport Service Buyer can be either the Consignor or the Consignee 

• A Consignment is made up of one or more Consignment Items

• A Consignment can be made up of some or all Trade Items (aggregated into Consignment Items) from one or 
more Shipments
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Trade
Data

Transport
Data

Copyright UNECE



Building semantic models using a common library

Supply Chain
(BUY PAY)

Semantic model

e.g. 
Invoice

e.g. 
Order

e.g. 
Quotation

BUY PAY Master 
(Master message structure)

BUY SHIP PAY 
Semantic model

UN/CEFACT Core Component Library (CCL)

Based onBased onBased on

Based on

Multimodal Transport
(SHIP)

Semantic model

e.g.
Bill of Lading

e.g. 
Booking

e.g. 
BayPlan

SHIP Master (1) 

(Master message 
structure)

Based on

Based on

Based on Based on

Based on

SHIP Master (2) 

(Master message 
structure)

Based on

BUY SHIP PAY MASTER
(Master message structure)

Based on

Based on
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Example: UN/CEFACT eCMR

SEMANTIC MODEL 
MultiModal Transport (MMT)

(subset of BSP)

MultiModal (MMT) 
Master message structure

eCMR message model

Syntax
XML eCMR schema
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Buy/Ship/Pay (BSP)
Semantic model
Subset of CCL

BUY SHIP PAY
Master message 
structure

MMT subset
Exchange Syntax-neutral 
data exchange structure

Part of

Part of



BUY SHIP PAY master message structure
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Library CCL
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BUY SHIP PAY MASTER
(Master message structure)

See next slide



Contextualized library (BUY SHIP PAY semantic model)
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Contextualized library (created semantic models)
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Supply Chain 
Semantic model

Library subset/restrictions

Multimodal Transport 
Semantic model

Library subset/restrictions

B
U

Y 
SH

IP
 P

A
Y 

Se
m

an
ti

c 
m

o
d

el
Based on



Contextualized artefacts (of the semantic models)
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Supply Chain 
Semantic model

Trade Price subset/restriction

Multimodal Transport
Semantic model

Trade Price subset/restriction
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BUY SHIP PAY master message structure
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BUY SHIP PAY MASTER
(Master message structure)

See next slide



Contextualized master message structures 
(of the semantic models)
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Using Multimodal Transport 
semantic model

Multmodal Transport
SHIP 

master message structure

SHIP MasterBUY PAY Master

BUY PAY Master

Using Supply Chain 
semantic model

Supply Chain 
BUY PAY 

master message structure
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Quotation

Invoice

1:1

1:1

1:1

1:1

1:1

1:1Order

1:1

1:1

1:1

1:1

1:1

1:1

0:1

1:1

Remittance Advice

1:1

1:1

1:1

1:1

Contextualized messages structures – Supply Chain
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Supply Chain 
BUY PAY 

master message structure
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Bill of Lading/
IFTMCS

Container BayPlan/
BAPLIE

Pipeline Data Exchange 
Structure (CORE/SELIS)

C

Operational Manifest/
IFCSUM

1:1

1:1

1:1

1:1

1:1

1:*

1:1

1:1

1:1

1:1

1:1

1:1

1:1

1:* 1:*

Contextualized messages structures – Multimodal Transport


