
 
 
 
 
 

Standardized Dataset Aligned to 
International Standards and Data Models 

and Document Implementation Prototypes 
for Use in Eastern Europe 

Project report 

Dmytro Iakymenkov 
Galyna Roizina 

15.12.2020 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer : this report has been prepared by Mr. Dmytro Iakymenkov and Ms. Galyna 
Roizina, UNECE consultants. The views in this document are those of the authors and do 
not necessarily express the position of the UNECE. 
  



2 
 
Contents 
PROJECT OVERVIEW ............................................................................................................................................. 3 
PROJECT ACTIVITIES AND OUTPUTS............................................................................................................... 4 

1. STANDARDIZED DATASET ................................................................................................................................ 4 
2. OVERVIEW OF THE INDIVIDUAL DATASETS ...................................................................................................... 5 
3. CONSIDERATIONS ............................................................................................................................................ 5 
4. ANALYSIS OF MERCHANDISE AND INFORMATION FLOWS ................................................................................. 6 

4.1. Maritime transport connection .............................................................................................................. 6 
4.2. Inland water transport connection ........................................................................................................ 7 
4.3. Road transport connection .................................................................................................................... 7 
4.4. Railway transport connection ................................................................................................................ 8 
4.5. Statistics for cargo turnover ................................................................................................................ 10 

5. DESCRIPTION OF DATASET MAPPING RESULTS................................................................................................ 10 
5.1. Maritime Bill of Lading ....................................................................................................................... 10 
5.2. Inland Water Transport Bill of Lading ................................................................................................ 11 
5.3. Invoice (for Customs use) .................................................................................................................... 11 
5.4. Certificate of Origin ............................................................................................................................ 12 
5.5. Phytosanitary Certificate ..................................................................................................................... 13 

6. EXAMPLES OF DOCUMENTS IMPLEMENTED .................................................................................................... 14 
7. ANALYSIS AND RESULTS OF A TEST OF THE DATA CONVERSION ..................................................................... 14 

7.1. Maritime BoL – CMR .......................................................................................................................... 14 
7.2. Maritime BoL – CIM/SMGS ................................................................................................................ 15 
7.3. SMGS- Maritime BoL .......................................................................................................................... 15 
7.4. CIM/SMGS - Inland water BoL ........................................................................................................... 16 
7.5. Certificate of Origin and Phytosanitary Certificate ............................................................................ 16 

8. GENERIC DOCUMENT EQUIVALENTS IN JSON ................................................................................................ 17 
9. CONSIDERATIONS, COMMON TO ALL CONVERSION TESTS ............................................................................... 18 
10. RECOMMENDATIONS ...................................................................................................................................... 19 

ANNEXES .................................................................................................................................................................. 21 
ANNEX I. THE OVERALL STATISTICS OF CARGO TURNOVER AND COUNTRIES ALONG THE TRANSPORT CORRIDOR 
BALTIC SEA - BLACK SEA ....................................................................................................................................... 21 
ANNEX II. ORIGINAL DOCUMENTS, USED FOR MAPPINGS AND CONVERSIONS .......................................................... 22 

1. Maritime Bill of Lading ....................................................................................................................... 22 
2. Inland Bill of Lading – Import ............................................................................................................. 26 
3. Invoice (for Custom use) ...................................................................................................................... 27 
4. Certificate of Origin ............................................................................................................................ 32 
5. Phytosanitary Certificate – Belarus .................................................................................................... 35 
6. CMR ..................................................................................................................................................... 37 
7. SMGS ................................................................................................................................................... 38 

ANNEX III. RESULTS OF THE MAPPING ..................................................................................................................... 40 
1. Maritime Bill of Lading ....................................................................................................................... 40 
2. Inland Bill of Lading ............................................................................................................................ 40 
3. Invoice ................................................................................................................................................. 40 
4. Certificate of Origin ............................................................................................................................ 40 
5. Phytosanitary Certificate ..................................................................................................................... 40 

ANNEX IV. XML DOCUMENTS EXAMPLES ............................................................................................................... 41 
1. Maritime Bill of Lading ....................................................................................................................... 41 
2. CMR ..................................................................................................................................................... 41 
3. Certificate of Origin ............................................................................................................................ 41 
4. Phytosanitary Certificate ..................................................................................................................... 41 

ANNEX V. RESULTS OF DOCUMENTS CONVERSIONS ................................................................................................ 42 
1. Maritime Bill of Lading – CMR ........................................................................................................... 42 
2. Certificate of Origin Belarus - Certificate of Origin Ukraine ............................................................. 42 
3. Phytosanitary Certificate Belarus - Phytosanitary Certificate Ukraine .............................................. 42 

ANNEX VI. DESCRIPTION OF THE API ..................................................................................................................... 43 
API JSON (source code) .................................................................................................................................... 47 

 
  



3 
 
Project overview 

This report covers the results of a pilot project in the implementation of: (a) the 
recommendations of the 2019 and 2020 Odessa trade facilitation seminars of the United Nations 
Economic Commission for Europe (UNECE) to support the development of digital multimodal 
transport corridors to increase the harmonization and standardization of data exchange in 
international transport, trade and logistics to encourage electronic data exchange and thereby to 
reduce person-to-person contacts during the COVID-19 crisis and in the post-pandemic recovery, 
using relevant standards of the United Nations Centre for Trade Facilitation and Electronic 
Business (UN/CEFACT), a subsidiary body of the UNECE. These results include: 

• Analysis of merchandise and information flows along the Black Sea – Baltic Sea corridor as 
background information for all consultants working on this pilot project. Identify strategic export 
and import products that can serve as a basis for a test to prove the concept at the end of the project.  

• Development of electronic messages (electronic document equivalents) based on the UN/CEFACT 
standards and reference data models (notably the Multimodal Transport Reference Data Model), 
using XML and JSON formats, collaborating with relevant UN/CEFACT experts and using their 
guidance on how the UN/CEFACT standards should be used to develop electronic document-
equivalents, for the following documents: 

o eCMR;  
o maritime waybill;  
o inland water transport documents;  
o invoice for Customs (in cooperation with another consultant); 
o phytosanitary certificate based on the eCert standard of UN/CEFACT. 

• Survey/analysis of what is necessary to accomplish for a complete conversion of data between 
maritime, road, railway and inland water transport.  

• Results of a test of the conversion of data between the maritime, road, railway and inland water 
transport sectors. 

• Collaboration on these tasks with the partner consultant in Belarus and those developing standards 
for the generic document equivalents under the United Nations Development Account (UNDA) 
COVID-19 response project “Transport and Trade Connectivity in the Age of Pandemics”, notably 
on: 

o practical aspects of preparing electronic standards for new data exchange message structure 
subsets contextualized to specific transport modes, using UN/CEFACT standards, that 
would best service digital multimodal corridors and support modern technologies, 
including XML and JSON; 

o development and implementation of a data model for the Black Sea – Baltic Sea digital 
corridor, combining the data for the key accompanying documents as described above and 
identified in the project and based on the UN/CEFACT Multimodal Transport Reference 
Data Model.  

The aim is to foster the harmonization of electronic data sharing using global 
(UN/CEFACT) standards for transport, trade and logistics, and to prepare standards for e-
documents based on the UN/CEFACT semantic standards and reference data models. The focus 
will be on the development of electronic document equivalents for the documents mentioned 
above, using UN/CEFACT tools in the countries developing a digital multimodal transport 
corridor.  
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Project Activities and Outputs 
1. Standardized Dataset 
 

The UNECE-facilitated project is focused on standardized dataset aligned to 
international standards and data models prepared for pilot use in cooperation with Ukraine, 
notably in the framework of a corridor passing through Ukraine, e.g. Black Sea – Baltic 
Sea (passing through Ukraine, Belarus and Lithuania). 

In the scope of the project, we created an overall standardized dataset of the 
documents mentioned in the project overview and reported it in a technical structure view 
along with an overall XML schema following the UN/CEFACT schema rules. The overall 
standard dataset of the documents supports contextualization by means of restriction of 
international standards.  

Documents were reviewed against actual document examples that are in use in the 
transport corridor. We identified some issues, which need to be solved to support possible 
real-life use of the documents and standards.  

The overall dataset reuses the UN/CEFACT Multi-Modal Transport Reference 
Data Model (MMT-RDM) D19A for individual transport related documents and is based 
on the wider Buy/Ship/Pay (BSP) Reference Data Model scope to cover general 
international supply chain processes (Figure 1). 

 
Figure 1: The UN/CEFACT International Supply Chain Model (Buy-Ship-Pay, BSP) 

 
Source : UN/CEFACT Recommendation No. 18, 
https://unece.org/fileadmin/DAM/cefact/recommendations/rec18/Rec18_pub_2002_ecetr271.pdf 
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2. Overview of the individual datasets 
 

Table 1: Documents and standards for digitalization reviewed and used 

Document Base International Reference Standard  
CMR  UN/CEFACT Multi Modal Transport Reference Data Model 
Maritime Bill of 
Lading 

UN/CEFACT Multi Modal Transport Reference Data Model 

Inland Water 
Transport Bill of 
Lading 

 

UN/CEFACT Multi Modal Transport Reference Data Model created as a result of 
a mapping exercise against the UNECE published Maritime Bill of Lading 
Schemas  

Invoice (for 
Customs use) 

UN/CEFACT Cross Industry Invoice Reference Data Model 

Certificate of 
Origin 

UN/CEFACT Buy/Ship/Pay Reference Data Model 

Phytosanitary 
Certificate 

UN/CEFACT Buy/Ship/Pay Reference Data Model 

 
The individual reports and outputs attached in the annexes to this report reflect 

datasets created per provided paper documents used nationally in Ukraine and globally for 
the facilitation of trade along a corridor. These subsets show the usage of paper document 
names and terms in compliance with international standards data exchange modeling. In 
addition, box numbers from paper documents are reflected in the reports, where applicable. 

The Exchanged Document section for the subsets contains message (document) 
related electronic signature data, but the electronic signature itself is attached to the 
message envelope and separate from the message content. The Signatory Authentication 
information in the Exchanged Document section includes metadata about an authentication 
for the content (paper or electronic signatures). 
 

3. Considerations 
 

• The implementation of specific electronic transport documents based on the standardized 
dataset should consider different modalities: unimodal and intermodal for single type of 
modality as described in the transport contract from the point of departure to the final 
destination, or a synchro-modal transport chain for change of modality due to operational 
changes. In addition, the international modal transport conventions need to be considered 
for cross border transport movements. 
As shown in the results of testing the conversion of data between the maritime, road and 
railway transport sectors (Annex V), the use of the UN/CEFACT Multimodal Transport 
Reference Data Model  (MMT RDM) helps to solve the task of mapping entities with 
common roles in different documents, which may have different business names.  

• Specific exchange syntaxes (XML) to be used in terms of electronic equivalent message 
implementation. For this project, the internationally standardized UN/CEFACT have been 
referenced as appropriate. The UN/CEFACT message rules have been followed for 
delivery of the outputs for this project. 

• The usage of paper-based signatures and stamps for document contents authentication and 
identification cannot be accommodated in an electronic data exchange environment. 
Harmonization of existing electronic signature standards should be considered.  
As a possible way to solve the problem, new technology can be considered, including 
JSON API, JWT (RS 512) and Blockchain.  
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• Usage of JSON API is a new challenge that pushes industry to change of paradigm from 
document-centric to data-centric and from pushing data to data consumer to pulling data 
from data provider. This can be a new implementation of single submission principle that 
is propagated by UN/CEFACT and UNECE.  

 
 

4. Analysis of merchandise and information flows 
 
Figure 2: Five international transport corridors passing through Ukraine 

 
  
Figure 3: Structure of transport flows along the Baltic Sea – Black Sea transport corridor: 

 
 

4.1. Maritime transport connection 
 
There are thirteen seaports in Ukraine connected to all main maritime destinations all over the 
world. The navigation on the Black Sea also is covered by the Ferry service from Ukraine to 
Georgia, Bulgaria, Romania, Turkey. Average relational cargo turnover for Ukraine ~ 1 % 
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Figure 4: Maritime transport connectivity 

 

 
4.2. Inland water transport connection 

Countries involved: Ukraine – Belarus – Poland. Main cargos – grain, metal, 
construction  materials, oil. Average relational cargo turnover for Ukraine ~ 1% - has a 
potential to grow due to approval of inland water ways regulation and EU financing.  

 
Figure 5: Inland water transport connection between the Black Sea and the Baltic Sea 

 
 
 

4.3. Road transport connection  
Countries involved: Ukraine – Belarus – Lithuania-Poland-Latvia-Estonia. Main 

cargos – foodstuff, wood, furniture, chemical substances. Average relational cargo 
turnover for Ukraine ~31 % - has a potential to grow due to join of Ukraine to e-CMR 
protocol amendment.  
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Figure 6: Road transport connection between the Black Sea and the Baltic Sea 

 
 

4.4. Railway transport connection 
Countries involved: Ukraine – Belarus – Lithuania. Connected countries: Romania, 

Moldova, Bulgaria, Turkey, Georgia. Main cargos – iron and manganese ore, construction 
material, coal, grain. Average relational cargo turnover for Ukraine ~ 52 % 
  

Figure 7: Inland water transport connection between the Black Sea and the Baltic Sea 
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Table 2: Documents used per modes of transport 

Maritime Inland Water Transport Road Rail 
Ocean BoL River BoL e-CMR CIM/SMGS 

Consignment 
note 

Sea Waybill River Consignment note e-TIR Packing list 
Invoice Invoice Invoice Wagon list 
IMO FAL1-7 Packing list Packing list Invoice 
Waste Report Handover sheet Commercial 

act 
Handover 
sheet 

Security Report Certificate of origin Certificate of 
origin 

Container list 

Handover sheet Phytosanitary certificate Phytosanitary 
certificate 

CIM/SMGS 
Commercial 
act 

Preliminary information 
(ENS) 

  Certificate of 
origin 

Certificate of origin   Phytosanitary 
certificate 

Phytosanitary certificate    
 

 
Figure 8: Connection to other corridors – Silk Road 
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Figure 9: Connection to other itineraries – maritime to Asia 

 
 

4.5. Statistics for cargo turnover 
The overall statistics of cargo turnover and countries along the transport corridor 

Baltic Sea - Black Sea is shown in Annex I. 
 

5. Description of dataset mapping results 
 

5.1. Maritime Bill of Lading 
a) Mapping was performed using real business case documents: 

• Ocean Bill of Lading - Import 
• Combined Transport BoL - Import 
• Non-Negotiable Waybill - Import 
• Combined Transport BoL - Export 

b) The original documents used for the mapping are shown in Annex II.  
• Ocean Bill of Lading - Import 
• Combined Transport BoL - Import 
• Non-Negotiable Waybill - Import 
• Combined Transport BoL - Export 

c) Results of the mapping are shown in Annex III.  
d) General considerations 

 Although the maritime Bill of Lading (BoL) is the one of the best-structured 
and stable documents in the Buy-Ship-Pay model, the actual usage of such 
documents in real business operations somewhat differs from one place to another 
around the world.  
 As a common recommendation, we propose to harmonize the structure of 
classes for all parties involved in the shipment process and to use the same list of 
arguments and attributes, especially the structure of address, country subdivision 
codes and names, mobile phone numbers.  
 Also, in the data model there is no entry for the description of the goods in 
plain text inside the class Included Consignment Item, but only a code. We 
recommend to include both code and description to keep the information in the 
exchanged document readable both for a machine and for a human being.  
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Although the quantity of consignment items (pieces and weight) is 
available, it is possible to add the corresponding total figures for a consignment 
entity and to provide both numeric and plain text description of the totals to ensure 
consistency of the document exchanged (instead of generating a textual 
representation of the amounts programmatically on both sides – sender and 
recipient).  

 
5.2. Inland Water Transport Bill of Lading 

 
a) Mapping was performed using real business case documents: 

• Inland Bill of Lading - Export 
b) The original documents used for the mapping are shown in Annex II.  

• Inland Water Transport Bill of Lading - Export 
c) Results of the mapping are in the Annex III.  
d) General considerations 

Unlike the maritime Bill of Lading, the inland water Bill of Lading is not so 
well-structured inside the MMT RDM. David Roff, Dmytro Iakymenkov, Galyna 
Roizina, working with other UN/CEFACT experts prepared a new profile, based 
on the profile for the maritime BoL.  

The main mapping results are very similar to the maritime BoL, but there 
are some entities, that were not found in the model and should be analyzed further: 

• Flag 
• Shipowner 

As for the flag it is quite clear and this entity should be made available in 
the MMT RDM, the case of the shipowner is more complex. In the maritime 
common practice, there are clearly separated roles of the shipowner, ship operator 
and ship agent. In inland navigation these roles could be mixed or combined.  

Also, besides the inland water transport Bill of Lading, there is another 
document – a consignment note used in inland water transport shipment: the CMNI 
Consignment Note. This is a document regulated by the Budapest Convention on 
the Contract for the Carriage of Goods by Inland Waterways (CMNI). Ukraine has 
joined this Convention not long time ago, and at this point the CMNI Consignment 
Note is not widely used for inland water transportation in the country. The use of 
the CMNI Consignment Note should be analyzed further.  

 
5.3. Invoice (for Customs use) 

 
a) Mapping was performed using real business case documents: 

• Belarus-China – Export 
• Belarus-Serbia – Export 
• Bulgaria-Belarus – Transit 
• China-Ukraine – Import 
• China-Ukraine – Import 

b) The original documents used for the mapping are shown in Annex II.  
c) The results of the mapping are shown in Annex III.  
d) General considerations: 
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Most of the information in the invoice is well-mapped to the RDM. There are 
differences in the usage of the entities with common roles in different jurisdictions, 
especially: 
Seller. Trade_ Party: 

• Consignor 
• Seller 
• Shipper 

Seller. Trade_ Party/Defined. Trade_ Contact/Person Name. Text 
• Director 
• Signor 

There is also a difference in bank qualifications: 
• BG-BY - in the bank field there are the following elements: bank name, 

address, SWIFT code and correspondence bank properties as in CN-UA-2 
• BY-CN - there are also properties of the seller (payer) bank 

For operations with EU countries there are special requirements for information 
about the conditions on VAT clearance, if any.  
Some information from the real-world documents were not present in the current 

version of the MMT RDM. Probably; and it should be made available in the MMT 
RDM: 

• Referenced documents  
• Country of destination 
• Producer 
• Contract number 
• Contract date 
• Place of delivery by the terms 
• Marks and notes 
• Totals for sub-packages 
• Totals for goods characteristics (ADMT) 

 
5.4. Certificate of Origin 

a) Mapping was performed using real business case documents: 
• Certificate of Origin (issued in Belarus) 
• Certificate of Origin (issued in Ukraine) 
• Certificate of Origin (issued in Greece for Ukraine) 

b) The original documents used for the mapping are in Annex II.  
• Certificate of Origin – Belarus 
• Certificate of Origin – Ukraine 
• Certificate of Origin – Euro 

c) The results of the mapping are shown in Annex III.  
d) General considerations 

As a common recommendation, we propose to harmonize the structure of 
classes for all parties involved in the shipment process and to use the same list of 
arguments and attributes, especially, address structure, country subdivision codes 
and names, mobile phone numbers. The use of non-structured address in the form 
of Line 1, Line 2... is not recommended in combined and multimodal 
transportations because of greater complexity of further mapping of such 
information into other documents.  
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Notably, in the certificates that we assessed, there were typically two parties 
signing the document, so we recommend making available in the MMT RDM a 
Second_ Signatory entity for such certificates.  

Given the structure of the paper documents, which have a table for the 
consignment items, we recommend unlocking totals (weight and volume) both for 
consignment and consignment item levels.  

Also, given the close relationship between the certificate of origin, other cargo 
certificates (e.g. the Phytosanitary Certificate) and other transport documents, it is 
recommended to harmonize the attributes of the good’s description 
(Included.SupplyChain_TradeLineItem/Specified.Trade_Product) - using a 
description.text for plain text goods name and using a common name and scientific 
name attributes for specific description, if this is necessary for the specific good.  

An issue for further analysis is the specification of the number of containers, in 
which cargo was transported, in the Certificate of Origin. In a real-world paper 
document such information is provided in order to specify the identification of a 
consignment party. We propose to work on this issue further.  

In case of combined transportation, it should be possible to specify in the 
electronic document equivalents the country of origin and the destination country, 
and not only the import and export countries. 

 
5.5. Phytosanitary Certificate  

a) Mapping was performed using real business case documents: 
• Phytosanitary Certificate (issued in Belarus) 
• Phytosanitary Certificate (issued in Ukraine) 

b) The original documents used for the mapping are shown in Annex II.  
• Phytosanitary Certificate – Belarus 
• Phytosanitary Certificate – Ukraine 

c) The results of the mapping are shown in Annex III.  
d) General considerations. 

The phytosanitary certificate was quite well-mapped to existing RDM 
profiles. We recommend a few elements for the harmonization with other transport 
documents: 
• Include information about the terms of validity (date of issue and date of end of 

validity). 
• Harmonize the structure of classes for all parties, involved in the shipment 

process and use the same list of arguments and attributes, especially the address 
structure, country subdivision codes and names, mobile phone numbers. 

• As in the previous case, tackle the issue of specifying the number of containers, 
in which cargo was transported, in the certificate of origin. In a real word paper 
document such information is provided in order to specify the identification of 
a consignment party. It is proposed to develop this question further. 

Specific for the phytosanitary certificate is information on a special 
treatment of the goods. Due to limited usage of such information in other transport 
documents, it is recommended to consider optimization of the allocation of these 
attributes in the profile for phytosanitary certificate: 
• Disinfestation and/or disinfection treatment: 

o Treatment 
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o Chemical (active ingredient) 
o Duration and temperature 
o Concentration (dose) 
o Date 

6. Examples of documents implemented 
 

Documents used for the assessment were prepared in electronic format (XML), 
based on the mapping performed on the previous step and UN/CEFACT guidelines for 
XML naming and design rules.  

Examples of the documents are provided in Annex IV. 
 

7. Analysis and results of a test of the data conversion 
 

In the framework of the pilot project documents from several transport modes and 
jurisdictions were assessed: 

• Maritime BoL – CMR 
• Maritime BoL – CIM/SMGS 
• SMGS – Maritime BoL 
• CIM/SMGS – Inland Water Transport documents 
• Certificate of Origin with changing jurisdiction 
• Phytosanitary Certificate with changing jurisdiction 

 
As the MMT RDM is used as a base for all these types of documents, it is also used 

for the mapping for the conversion. The problem is that different business names are used 
in the documents of the different modes of transport for entities with common roles, but 
the identification attributes in RDM (RDM path, Unique UN assigned ID) should remain 
the same.  

 The results of the test of data conversion are provided in Annex V.  
 

7.1. Maritime BoL – CMR 
a) Conversion was performed using real business case documents: 

• Ocean Bill of Lading (maritime) China-Belarus via Ukraine 
• CMR waybill (road) Ukraine-Belarus 

b) The original documents used for the conversions are shown in Annex II.  
• Ocean Bill of Lading – Import 
• CMR 

c) The results of the conversions are shown in Annex V.  
d) General considerations. 

As a result of the transformation of the data in the maritime Bill of Lading 
into the CMR, the information about the parties participating in the carriage and the 
transported cargo was well-mapped due to the coincidence of the general structure 
of the information model of documents for maritime and road modes of transport. 
Moreover, the sea Bill of Lading was issued as a multimodal document - for the 
entire transportation from the original sender to the final recipient. At the same time, 
CMR was also issued with the indication of the same sender (China) and of course 
the recipient. In addition, the road waybill contains a reference to the original sea 
Bill of Lading. 
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An important issue that requires additional study is who should act as a 
recipient in maritime transportation and a sender in road transportation in the case 
when the transportation is actually segmented - that is, the road transport segment 
(leg) is not performed under a single multimodal document. In practice, the role of 
such connecting link in the seaport is performed by the port freight forwarder, as a 
representative of the consignee (in this case), therefore, the maritime section of 
transportation can be considered properly executed. At the same time, the freight 
forwarder in the port also acts as the actual sender for road transportation, while he 
is not mentioned in the CMR and is not bound by contractual relations with the 
original sender (China). It should be noted that in the case of railway transport, it is 
the forwarder who appears as the sender in similar situations. This issue is even 
more important, as it impacts the decision on recommendations for issuing similar 
road documents for transportation within the country. 

 
7.2. Maritime BoL – CIM/SMGS 

a) The conversion was performed using real business case documents: 
• Non-negotiable waybill (maritime) Turkey-Belarus via Ukraine 
• SMGS waybill (railway) Ukraine-Belarus 

b) The original documents used in the conversions are shown in Annex II.  
• Non-negotiable waybill - importation 
• SMGS (Import - from Maritime BoL) 

c) The results of the conversions are shown in Annex V.  
d) General considerations. 

 As a result of the mapping for the conversion, only total quantities of pieces 
and total weight were mapped from the maritime Bill of Lading to the railway 
waybill. Container numbers, weight and quantity of pieces in each container were 
mapped in another additional document to the railway waybill – the container list.  
 The main reason for such a lack of data mapping is the principal difference 
in information models, used for maritime and railway documents. Maritime (like 
road and air) documents are built around a consignment while railway documents 
are built around a transport unit – wagon and train. Without harmonizing the basic 
information on the model level, further conversion of data in railway documents to 
documents in other modes of transport is hardly possible.  
 Another issue found in the project are the code lists used for encoding the 
cargo in the maritime and railway modes. While in the maritime mode the HS code 
list is widely used, the railway waybill also includes the ETSNG code list, thus 
necessitating a manual conversion from one encoding to another.  
 Though the final consignee is mentioned in the maritime Bill of Lading (in 
Belarus), the shipment by rail from Ukraine to Belarus was arranged with the 
Ukrainian freight forwarder as a consignor in the port of Pivdennyj – as per the 
requirement of the railway carrier. Also, the consignee in Belarus was changed in 
the railway waybill – because of the request of the local freight forwarder.  

 
7.3. SMGS- Maritime BoL 

a) The conversion was performed using real business case documents: 
• SMGS waybill (railway) Belarus- Ukraine 
• Combined Transport BoL – Export – Ukraine-China 

b) The original documents used for the conversions are shown in Annex II.  
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• SMGS (Export - for Maritime Bol) 
• Combined Transport BoL – Export 

c) The results of the conversion are shown in Annex V.  
d) General considerations. 

The situation is absolutely similar to both previous cases. As a result of the mapping 
for conversion, only total quantity of pieces and total weight were mapped to the 
CMR from the railway waybill and information about the containers (numbers, 
weight and quantity of pieces in each container) - from the container list.  
The considerations about consignee, consignor, cargo name and code encoding are 
also the same.  

 
7.4. CIM/SMGS - Inland Waterway BoL 

a) The conversion was performed using real business case documents: 
• SMGS waybill (railway) Belarus - Ukraine 
• Inland Waterway BoL – Export – Ukraine-Serbia 

b) The original documents used for the conversions are shown in Annex II.  
• Inland Waterway BoL – Export 

c) The results of the conversions are shown in Annex V.  
d) General considerations. 

The situation is absolutely similar to the previous case. As a result of the mapping 
for conversion, only total quantity of pieces and total weight were mapped to the 
maritime Bill of Lading from the railway waybill. From another additional 
document to the railway waybill – container list – we mapped container numbers, 
weight and quantity of pieces in each container.  
The considerations about consignee, consignor, cargo name and code encoding are 
also the same. 

 
7.5. Certificate of Origin and Phytosanitary Certificate  

a) The conversion was performed using real business case documents: 

Five containers with lumber from Belarus heading through Ukraine were used for 
the case study. For each container there were Certificates of Origin and 
Phytosanitary Certificates. 
 
This scenario includes: 

• Arrival at the port of Odessa (Ukraine) by railway.  
• Unstuffing from railway containers and stuffing to ocean containers. 
• Shipping to the Consignee by vessel.  

During the transshipment procedure in the port of Odessa both certificates (of origin 
and phytosanitary) issued by Belarus were exchanged to new ones issued by 
Ukraine. 
 

b) The original documents used for the conversions are shown in Annex II.  
• Certificate of Origin – Belarus 
• Certificate of Origin – Ukraine 
• Phytosanitary Certificate – Belarus 
• Phytosanitary Certificate – Ukraine 
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c) The results of the conversions are shown in Annex V.  
d) General considerations. 

Original Certificates of Origin of Belarus were issued for each container. In 
Ukraine, one certificate was issued for all 5 containers with one consignment party. 
The original certificate has no information about the transit country. The new 
certificate has reference to the previously issued certificate.  

Unlike the Certificate of Origin, the Phytosanitary Certificates in Ukraine 
were re-issued for each container separately. The original certificate also has no 
information about the transit country. The new certificate has a reference to the 
previously issued certificate.  

The recognition of certificates issued in other countries is a procedure that 
requires additional harmonization at the international level. An additional issue is 
the need to change modes of transport or other operations with cargo during 
transportation. 

The transition from the practice of using paper documents to electronic 
records has a potential to solve this problem by adding additional information about 
the details of such operations in the form of linked records. Such use of electronic 
documents requires regulation at the international and national levels and seems 
feasible to be assessed additionally.  
 

8. Generic document equivalents in JSON 
 

The use of API is a common trend today. It is the result of widely spread Internet 
(or WEB) applications. The need of API is an answer to the question, how to connect 
different IT systems in open network like Internet. Bilateral connections, widely used in 
the corporate world, are not effective anymore because of the huge quantity of parties. 
Some attempts to establish so called “internal standards” by some big players (e.g. taxation 
or railway authorities) are also not a solution, because there are always other players who 
would propose other solutions, and the problem would need to be solved again.  

 
The use of APIs suggests a common rule for interface definition between systems 

that need to exchange documents or other information. The advantages of using API is that 
it can offer a standard approach that can be applied by multiple parties in open networks. 
Thus, connecting of new customer to existing API interface is not a project anymore but 
just a routine operation.  

 
For the purpose of this exercise a REST-based API is used. Considering that most 

trade and transport IT solutions are strongly linked to the document-based information 
exchange procedures, the standards for the digital document equivalents are, on the one 
hand, stable and approved and, on the other hand, not compatible between industries. This 
issue can be solved by using the CRUD semantic model for API building – the unit of 
information exchange remains a document, all operations with the document are described 
by the following four methods: 

• Create – creating a new document in the target system 
• Read – retrieving or requesting an existing document from the target system 
• Update – modifying an existing document in the target system 
• Delete – removing an existing document from the target system 
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In each case, all or several of these methods can be used, depending on the 
requirements of a certain system and/or regulations. For example, some systems prohibit 
the deletion of documents. Instead, they can only be marked as inactive.  

 
Figure 10: General approach of the CRUD model  

 
 
All operations with documents excluding “Create” are performed with an ID 

parameter that allows for a unique identification of the document in the target system. In 
the MMT RDM this ID refers to the Exchanged_ Document/Identification. Identifier entity. 
Such an ID can be received by the end customer directly in response to a message in the 
Create method or through any messaging protocol. In addition, it is possible to add an extra 
method for listing all available documents. Such approach can be combined with the 
authentication of the end user (for example – with JWT (RS 512)) and limiting the result 
list only to documents related to this user.  
       

The API developed in the scope of current assessment is described in Annex VI. 
 
9. Considerations, common to all conversion tests 
 

In general, transport documents contain information regarding the vehicle and the 
carrier, the consignment, the consignor, the consignee, as well as additional details specific 
to each mode of transport.  
1. We mapped the information on the cargo from the perspective of changing the language 

and code lists with the change of transport mode. 
2. The information about the consignor and the consignee in general is not mapped due 

to the fragmented shipment. When cargo is moved in fragments (or different legs), the 
consignor and the consignee can be changed at each of the sections without linking 
them to each other. This issue should be resolved in terms of multimodal transportation. 

3. The use of a document related to one mode of transport for transportation along the 
entire route for the whole shipment (e.g. using a railway consignment note for further 
transportation on a ferry) looks promising, yet it requires additional regulation. 

 
 



19 
 
10. Recommendations 
 

• Use the Buy-Ship-Pay Reference Data Model (BSP RDM) as the overall base reference 
data model to cover Business to Business and Business to Government procedures.  

• This will allow for trade and transport data to reflect international contractual agreements 
as depicted in Figure 11 and 12 below. 

 
Figure 11: UN/CEFACT International Supply Chain Reference Data Model Family 

 
 
Figure 12: The relationship between international sales and transport service contracts 

 
 

• Connect changes in the RDM’s causes with changes in profiles, which are in the basis of 
the corresponding business document. Such changes are often unacceptable in a real 
business environment. If this issue is overcome, many more industries would be willing to 
adopt and use the UN/CEFACT MMT RDM. We recommend the implementation of 
industry standards based on the MMT RDM to clarify the requirements and manage the 
procedure of change requests.  
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• Extend the schemas for each electronic document that is based on the UN/CEFACT MMT 
RDM by adding extra attributes that should uniquely identify the business entity of each 
data element, in cases where no industry standard has been adopted. 

• Use additional attributes in the schemas. This will also help with the task of automating of 
document conversions when there is a change in jurisdictions (both geographical and in 
terms of modes of transport).  

• Adopt and reuse data elements suggested in the provided standardized datasets, which are 
not found in the paper documents, but which are used globally for electronic data 
interchange. 

• Use indicators or codes/identifiers in combination with text descriptions for one entity for 
electronic data exchange, which should increase the semantic interoperability and support 
automation.  

• Provide instruments for the creation of schematrons. Specifying detailed information on 
attributes for each entity in a document schema can be instrumental for the creation of 
schematrons, and this should automate the compliance check on both sides – on the 
submitter and recipient sides. This will provide the next step in minimizing the impact of 
the subjective factor (the human factor) and facilitate procedures.  

• Use the JSON API approach. Due to the great difference in the state of implementation of 
international standards of electronic documents exchange in different industries and in 
different countries, the use of the JSON API approach can be considered as a solution for 
harmonization that can also solve the problem of legally trusted electronic documents due 
to the difference in DES standards. This approach relates to both the technical and the 
organizational aspects of the work and it should also be considered from the legal point 
of view. For this reason, it is important to explore further this issue.  
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Annexes 
Annex I. The overall statistics of cargo turnover and countries along the transport 
corridor Baltic Sea - Black Sea 
 

Annexes\Cargo turnower.xlsx  
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Annex II. Original documents, used for mappings and conversions 
 

1. Maritime Bill of Lading 
a. Ocean Bill of Lading – Import 
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b. Combined Transport BoL – Import 
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c. Non-Negotiable Waybill-Import 
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d. Combined Transport BoL – Export 
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2. Inland Bill of Lading – Import 
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3. Invoice (for Custom use) 
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30 
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4. Certificate of Origin  
a. Certificate of Origin – Belarus 
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b. Certificate of Origin – Ukraine 
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c. Certificate of Origin – EURO 
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5. Phytosanitary Certificate – Belarus 
a. Phytosanitary Certificate – Belarus 
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b. Phytosanitary Certificate - Ukraine 
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6. CMR Consignment Note 
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7. SMGS 
a. SMGS (Import - from Maritime BoL) 
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b. SMGS (Export - for Maritime BoL) 
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Annex III. Results of the mapping  

1. Maritime Bill of Lading 
Maritime BL_D20A.xls 
 

2. Inland Bill of Lading 
River BL_D20A.xls 
 

3. Invoice 
Invoice for Customs_COVID19-2.xls 
 

4. Certificate of Origin 
Preferential CoO plus_D20A.xls 
 

5. Phytosanitary Certificate 
BSP SPS Certificate_D20A.xls 
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Annex IV. XML documents examples 

1. Maritime Bill of Lading 
MaritimeBL-WMS20096828.xml 
 

2. CMR 
eCMR-37916.xml 
 

3. Certificate of Origin 
BSPMaster_100pD20A_full_Belarus.xml 
BSPMaster_100pD20A_full_Ukraine.xml 
 

4. Phytosanitary Certificate 
BSPSPSCertificateMessage_100pD20A_full_Belarus.xml 
BSPSPSCertificateMessage_100pD20A_full_Ukraine.xml 
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Annex V. Results of documents conversions 

1. Maritime Bill of Lading – CMR 
MaritimeBL-WMS20096828-CMR-37916.xls 
 

2. Certificate of Origin Belarus - Certificate of Origin Ukraine 
Preferential CoO plus_D20A-Belarus-Ukraine.xls 
 

3. Phytosanitary Certificate Belarus - Phytosanitary Certificate Ukraine  
BSP SPS Certificate_D20A-Belarus-Ukraine.xls 
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Annex VI. Description of the API 
 
UNCEFACT RDM API 
This is a test implementation of UN/CEFACT MMT RDM API based on document model and 
CRUD semantic. 
More information: https://helloreverb.com 
Contact Info:  
d.iakymenkov@ppl33-35.com 
g.roizina@ppl33-35.com 
Version: 1.0.0 
BasePath:/dmitry.iakymenkov/UNCEFACT_RDM_CRUD_API/1.0.0 
Apache 2.0 
http://www.apache.org/licenses/LICENSE-2.0.html 
Access 

1. APIKey KeyParamName:api_key  
2. KeyInQuery:false  
3. KeyInHeader:true 
4. OAuth Authorization Url:http://petstore.swagger.io/oauth/dialogTokenUrl: 

Methods 
Table of Contents  
Default 

• POST /doc 
• DELETE /doc/{docId} 
• GET /doc/{docId} 
• GET /doc 
• PUT /doc 
• POST /doc/{docId} 
• POST /doc/{docId}/uploadContent 

Default 
POST /doc 
Add a new document to the target system (addDoc) 
Consumes 
This API call consumes the following media types via the Content-Type request header:  

• application/json 
• application/xml 

Request body 
body Document (required) 
Body Parameter — Document object that needs to be added to the target system  
Responses 
405 
Invalid input  

 
DELETE /doc/{docId} 
Deletes a Document (deleteDoc) 
Path parameters 
docId (required) 
Path Parameter — Document id to delete format: int64 

https://helloreverb.com/
mailto:d.iakymenkov@ppl33-35.com
mailto:g.roizina@ppl33-35.com
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Request headers 
Responses 
400 
Invalid ID supplied  
404 
Document not found  

 
GET /doc/{docId} 
Find Document by ID (getDocById) 
Returns a single Document 
Path parameters 
docId (required) 
Path Parameter — ID of Document to return format: int64 
Return type 
Document  
Example data 
Content-Type: application/json 
{ 
 "name" : "name", 
  "id" : 0, 
  "content" : "content" 
} 
Produces 
This API call produces the following media types according to the Accept request header; the 
media type will be conveyed by the Content-Type response header.  
application/json 
application/xml 
Responses 
200 
successful operation Document  
400 
Invalid ID supplied  
404 
Document not found  

 
GET /doc 
Find the list of the Documents (getDocs) 
Returns a list of the Documents 
Return type 
array[Long]  
Example data 
Content-Type: application/json 
[ 0, 0 ] 
Produces 
This API call produces the following media types according to the Accept request header; the 
media type will be conveyed by the Content-Type response header.  
application/json 
Responses 
200 
successful operation  
404 
Documents not found  

 
PUT /doc 
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Update an existing document in the target system (updateDoc) 
Consumes 
This API call consumes the following media types via the Content-Type request header:  
application/json 
application/xml 
Request body 
body Document (required) 
Body Parameter — Document object that needs to be added to the target system  
Responses 
400 
Invalid ID supplied  
404 
Document not found  
405 
Validation exception  

 
POST /doc/{docId} 
Updates a Document in the the target system with form data (updateDocWithForm) 
Path parameters 
docId (required) 
Path Parameter — ID of Document that needs to be updated format: int64 
Consumes 
This API call consumes the following media types via the Content-Type request header:  
application/x-www-form-urlencoded 
Form parameters 
name (optional) 
Form Parameter —  
Responses 
405 
Invalid input  

 
POST /doc/{docId}/uploadContent 
uploads content of the Document (uploadFile) 
Path parameters 
docId (required) 
Path Parameter — ID of Document to update format: int64 
Consumes 
This API call consumes the following media types via the Content-Type request header:  
application/octet-stream 
Request body 
body Object (optional) 
Body Parameter —  
Return type 
ApiResponse  
Example data 
Content-Type: application/json 
{ 
  "code" : 0, 
  "type" : "type", 
  "message" : "message" 
} 
Produces 
This API call produces the following media types according to the Accept request header; the 
media type will be conveyed by the Content-Type response header.  
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application/json 
Responses 
200 
successful operation ApiResponse  

 
Models 
Table of Contents 

1. ApiResponse 
2. Document 
3. body 

ApiResponse  
code (optional) 
Integer format: int32 
type (optional) 
String  
message (optional) 
String  
Document  
id (optional) 
Long format: int64 
name  
String  
content  
String Document contents in BASE64 encoding  
body  
name (optional) 
String Updated name of the Document  
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API JSON (source code) 
{ 
  "openapi": "3.0.0", 
  "info": { 
    "title": "UNCEFACT RDM API", 
    "description": "This is a test implementatoin of UN/CEFACT MMT RDM API \nbased on document model 
and CRUD semantic.  \n", 
    "termsOfService": "http://swagger.io/terms/", 
    "contact": { 
      "email": "d.iakymenkov@ppl33-35.com" 
    }, 
    "license": { 
      "name": "Apache 2.0", 
      "url": "http://www.apache.org/licenses/LICENSE-2.0.html" 
    }, 
    "version": "1.0.0" 
  }, 
  "externalDocs": { 
    "description": "Find out more about Swagger", 
    "url": "http://swagger.io" 
  }, 
  "servers": [ 
    { 
      "url": "https://virtserver.swaggerhub.com/dmitry.iakymenkov/UNCEFACT_RDM_CRUD_API/1.0.0", 
      "description": "SwaggerHub API Auto Mocking" 
    } 
  ], 
  "paths": { 
    "/doc": { 
      "get": { 
        "summary": "Find the list of the Documents", 
        "description": "Returns a list of the Documents", 
        "operationId": "getDocs", 
        "responses": { 
          "200": { 
            "description": "successful operation", 
            "content": { 
              "application/json": { 
                "schema": { 
                  "type": "array", 
                  "items": { 
                    "type": "integer", 
                    "format": "int64" 
                  } 
                } 
              } 
            } 
          }, 
          "404": { 
            "description": "Documents not found" 
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          } 
        }, 
        "security": [ 
          { 
            "o_auth": [ 
              "read:docs" 
            ] 
          } 
        ] 
      }, 
      "put": { 
        "summary": "Update an existing document in the target system", 
        "operationId": "updateDoc", 
        "requestBody": { 
          "$ref": "#/components/requestBodies/Doc" 
        }, 
        "responses": { 
          "400": { 
            "description": "Invalid ID supplied" 
          }, 
          "404": { 
            "description": "Document not found" 
          }, 
          "405": { 
            "description": "Validation exception" 
          } 
        }, 
        "security": [ 
          { 
            "o_auth": [ 
              "write:docs", 
              "read:docs" 
            ] 
          } 
        ] 
      }, 
      "post": { 
        "summary": "Add a new document to the target system", 
        "operationId": "addDoc", 
        "requestBody": { 
          "$ref": "#/components/requestBodies/Doc" 
        }, 
        "responses": { 
          "405": { 
            "description": "Invalid input" 
          } 
        }, 
        "security": [ 
          { 
            "o_auth": [ 
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              "write:docs", 
              "read:docs" 
            ] 
          } 
        ] 
      } 
    }, 
    "/doc/{docId}": { 
      "get": { 
        "summary": "Find Document by ID", 
        "description": "Returns a single Document", 
        "operationId": "getDocById", 
        "parameters": [ 
          { 
            "name": "docId", 
            "in": "path", 
            "description": "ID of Document to return", 
            "required": true, 
            "style": "simple", 
            "explode": false, 
            "schema": { 
              "type": "integer", 
              "format": "int64" 
            } 
          } 
        ], 
        "responses": { 
          "200": { 
            "description": "successful operation", 
            "content": { 
              "application/json": { 
                "schema": { 
                  "$ref": "#/components/schemas/Document" 
                } 
              }, 
              "application/xml": { 
                "schema": { 
                  "$ref": "#/components/schemas/Document" 
                } 
              } 
            } 
          }, 
          "400": { 
            "description": "Invalid ID supplied" 
          }, 
          "404": { 
            "description": "Document not found" 
          } 
        }, 
        "security": [ 
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          { 
            "api_key": [] 
          } 
        ] 
      }, 
      "post": { 
        "summary": "Updates a Document in the the target system with form data", 
        "operationId": "updateDocWithForm", 
        "parameters": [ 
          { 
            "name": "docId", 
            "in": "path", 
            "description": "ID of Document that needs to be updated", 
            "required": true, 
            "style": "simple", 
            "explode": false, 
            "schema": { 
              "type": "integer", 
              "format": "int64" 
            } 
          } 
        ], 
        "requestBody": { 
          "content": { 
            "application/x-www-form-urlencoded": { 
              "schema": { 
                "$ref": "#/components/schemas/body" 
              } 
            } 
          } 
        }, 
        "responses": { 
          "405": { 
            "description": "Invalid input" 
          } 
        }, 
        "security": [ 
          { 
            "o_auth": [ 
              "write:docs", 
              "read:docs" 
            ] 
          } 
        ] 
      }, 
      "delete": { 
        "summary": "Deletes a Document", 
        "operationId": "deleteDoc", 
        "parameters": [ 
          { 
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            "name": "api_key", 
            "in": "header", 
            "required": false, 
            "style": "simple", 
            "explode": false, 
            "schema": { 
              "type": "string" 
            } 
          }, 
          { 
            "name": "docId", 
            "in": "path", 
            "description": "Document id to delete", 
            "required": true, 
            "style": "simple", 
            "explode": false, 
            "schema": { 
              "type": "integer", 
              "format": "int64" 
            } 
          } 
        ], 
        "responses": { 
          "400": { 
            "description": "Invalid ID supplied" 
          }, 
          "404": { 
            "description": "Document not found" 
          } 
        }, 
        "security": [ 
          { 
            "o_auth": [ 
              "write:docs", 
              "read:docs" 
            ] 
          } 
        ] 
      } 
    }, 
    "/doc/{docId}/uploadContent": { 
      "post": { 
        "summary": "uploads an content of the Document", 
        "operationId": "uploadFile", 
        "parameters": [ 
          { 
            "name": "docId", 
            "in": "path", 
            "description": "ID of Document to update", 
            "required": true, 
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            "style": "simple", 
            "explode": false, 
            "schema": { 
              "type": "integer", 
              "format": "int64" 
            } 
          } 
        ], 
        "requestBody": { 
          "content": { 
            "application/octet-stream": { 
              "schema": { 
                "type": "string", 
                "format": "binary" 
              } 
            } 
          } 
        }, 
        "responses": { 
          "200": { 
            "description": "successful operation", 
            "content": { 
              "application/json": { 
                "schema": { 
                  "$ref": "#/components/schemas/ApiResponse" 
                } 
              } 
            } 
          } 
        }, 
        "security": [ 
          { 
            "o_auth": [ 
              "write:docs", 
              "read:docs" 
            ] 
          } 
        ] 
      } 
    } 
  }, 
  "components": { 
    "schemas": { 
      "Document": { 
        "required": [ 
          "content", 
          "name" 
        ], 
        "type": "object", 
        "properties": { 
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          "id": { 
            "type": "integer", 
            "format": "int64" 
          }, 
          "name": { 
            "type": "string" 
          }, 
          "content": { 
            "type": "string", 
            "description": "Document contents in BASE64 encoding" 
          } 
        } 
      }, 
      "ApiResponse": { 
        "type": "object", 
        "properties": { 
          "code": { 
            "type": "integer", 
            "format": "int32" 
          }, 
          "type": { 
            "type": "string" 
          }, 
          "message": { 
            "type": "string" 
          } 
        } 
      }, 
      "body": { 
        "type": "object", 
        "properties": { 
          "name": { 
            "type": "string", 
            "description": "Updated name of the Document" 
          } 
        } 
      } 
    }, 
    "requestBodies": { 
      "Doc": { 
        "description": "Document object that needs to be added to the target system", 
        "content": { 
          "application/json": { 
            "schema": { 
              "$ref": "#/components/schemas/Document" 
            } 
          }, 
          "application/xml": { 
            "schema": { 
              "$ref": "#/components/schemas/Document" 



54 
 
            } 
          } 
        }, 
        "required": true 
      } 
    }, 
    "securitySchemes": { 
      "o_auth": { 
        "type": "oauth2", 
        "flows": { 
          "implicit": { 
            "authorizationUrl": "http://petstore.swagger.io/oauth/dialog", 
            "scopes": { 
              "write:docs": "modify documents in your account", 
              "read:docs": "read your documents" 
            } 
          } 
        } 
      }, 
      "api_key": { 
        "type": "apiKey", 
        "name": "api_key", 
        "in": "header" 
      } 
    } 
  } 
} 
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