Dnieper — Danube Corridor Pilot
Dataset Alignment to
International Standards and Data Models
and Documents Implementation Prototypes
for Use 1n Eastern Europe

Project report

Dmytro Iakymenkov
Galyna Roizina
25.02.2021

Disclaimer: this report has been prepared by Mr. Dmytro lakymenkov 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.



Contents

PROJECT OVERVIEW 3
PROJECT ACTIVITIES AND OUTPUTS 4
1. STANDARDIZED DATASET ....coiiiiiiiiiiiiiiiiiiiie ettt s st s e 4
2. OVERVIEW OF THE INDIVIDUAL DATASETS .....cutiiiiiiiiiiiiiiieiiie ittt sttt st s e snes e s 5
3. AN ANALYSIS OF MERCHANDISE AND INFORMATION FLOWS FOR PILOT PROJECT ....eevvvevieiierieieenieenieenneennes 6
3.1 Overall Pilot AESCTIPIION. ............c..coouiiiiii ittt ettt 6
3.2. Documents used per MOAES Of tFANSPOFL..............cccueiiiiiiiiiiiiii ittt 9
3.3. Considerations Of the ASSESSHIENL..............ccccuiiiiiie ittt ettt 10
3.4. DAVID forms for inland Water tranSPOFL...............ccccccierouiiriiiiie ittt 10
3.5. Correlations between DAVID forms and other transport and cargo documents .............................. 11

4. DESCRIPTION OF DATASETS MAPPING RESULTS .....coiiiuiiiiiiiiiiiiiiiiiiiii et 11
4.1 IWT documents used in Ukrainian ShOUlder......................cccccoovvoiiiiiiiiiiiiiiieeeie e 11
4.2. DAVID fOFIMS ...ttt et ettt ettt ettt 12

5. EXAMPLES OF DOCUMENTS IMPLEMENTED ......ccccutiiuiiiiiiiiiiiiiiie ittt saneesanee s 13
6.  ANALYSIS AND RESULTS OF A TEST OF THE INTEROPERABILITY ......eecutruvieitieitienteareeneenseeseenseenseenseeseeneens 13
6.1. IMO FAL 1(General Declaration) — DAVID arrival report ...............cccccoveeivoiiiiiiiiniianiieniennenn 14
6.2. IMO FAL 5 (Crew List) — DAVID Crew LiSt ...........ccccccomiiiiiiiiiiiiiiiiit ettt 14

7. REPORT ON API USAGE ASSESSMENT .....uutiiiuiiiiiiiiiiieiiii ittt st sttt et s s e sbe e saae e saneesanee e 15
8. CONSIDERATIONS.....oiiuiiiiiiiiiiiitiiit ittt st ettt et et sttt s e e be e sae e saa e st e s bt e e be s e s aa e e saneesaneesaneeeneis 18
9. RECOMMENDATIONS .....otiiiiiiiiiiiiiitie ittt ettt ettt st sttt sab e st e st e e sbe s e saa e seb e e sabeesbeeesnaeesaneesaneesane 19
ANNEXES 20
ANNEX I. ORIGINAL DOCUMENTS, USED FOR MAPPINGS AND CONVERSIONS ......ccceeiiiieieieieeeeeieeeeeeeeeeeeeeeeeeeee e, 20
1. Real documents (UKFAINE)..............cccccouiiiiiiiiiiiiii ettt 20

2. DAVID forms (Approved int UKFAINE)................ccceiiiuiiiiiiiiiiiiiie ettt 25
ANNEX II. RESULTS OF THE MAPPING .....ccuviiiiiiiiiiiiiiiie ittt ettt st sttt s s s sna e s s s 28
1. MMT RDM — Real Documents (UKFAINE)...............c.ccociiiiiiiiiiiiiiiiiiteei ettt 28

2. MMT RDM — DAVID Forms (approved in UKFAINe) ................ccccooiimiiiriiiiiiiiiiiiinitesieee e 28
ANNEX III. XML DOCUMENTS EXAMPLES ......cutiiiiiiiiiiiiiiie ittt st sttt saae e s s 28
MMT RDM — Real Documents (UKFAINE): ...............ccciiiiiiiiiiiiii ittt 28
ANNEX IV. RESULTS OF DOCUMENTS CONVERSIONS ......uuuiiiiiiiiiiiiiiie ittt st st 28
1. Real Document (General Declaration) — DAVID (Arrival and departure report)..................ccccccueen.... 28

2. Real Document (Crew List) - DAVID (Crew LiSE) .........ccccocoiiiiiiiiiiiiiiiiiiiic ettt 28



Project overview
In the context of implementing the Recommendations of the 2019 and 2020 UNECE
“Odessa” seminars to support the development of digital multimodal transport corridors, with a
view to increasing 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 UN/CEFACT standards, was initiated a pilot project. These results include:
e Analysis of data and documents transported via the Dnieper — Danube corridor (as a
pilot project);
e Development of electronic document equivalents for Inland Water Transport using
the DAVID forms for inland waterways (developed by the EU Strategy for the
Danube Region, Priority Areas la and 11, in a cooperation that has been going on
since 2013);
e Analysis of the feasibility of using API in this corridor;
e Test for interoperability.

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.



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 light of a corridor passing through Ukraine for inland water
transport, e.g. Dnieper — Danube rivers (passing through Ukraine, Belarus and EU
countries — Romania, Austria, Serbia and others).

In the scope of the project, an overall standardized dataset of the documents
mentioned in the project overview (particularly — DAVID forms) was created and
reported 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.

Document were reviewed against actual business documents examples, that are in
use on transport corridor, and there were found some issues, that should be solved to
support possibility of real-life use.

The overall dataset is a reuse the UN/CEFACT Multi-Modal Transport Reference
Data Model (MMT-RDM) DI19A for individual transport related documents but still
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)
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Source : UN/CEFACT Recommendation No. 18,
https://unece.org/fileadmin/DAM/cefact/recommendations/rec18/Rec18 pub 2002 ecetr271.pdf

Document exchange can generally be represented in terms of three main aspects:
document delivery (or transmission), legal recognition of the document and semantic
understanding of the document's content.

From the point of view of paper workflow, delivery is realized by the physical
transfer of a document from the author to the consumer, legal enforcement is
implemented by applying agreed authentication strings to the document, such as forms,



signatures of the parties, seals and other physical means of protection. The semantic
understanding of the content of the document is realized through the development,
approval and publication of requirements for the design of the content of the document,
including forms, conditions, standards, etc. (see Figure 2)

Figure2: Document Exchange: Key aspects
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In electronic document management these same 3 aspects are implemented by

other means, in particular:

e Delivery - is implemented by creating a so-called transport infrastructure,
which can represent both the simplest solutions, such as email, and more
complex EDI systems or REST interfaces, as well as specialized platforms,
including Blockchain and e-Delivery

e Legal recognition - is implemented through the use of crypto algorithms and
electronic digital signatures, as well as mechanisms such as a trusted third
party and others

e Semantic recognition was often implemented by means that migrated from
paper document flow, namely, the use of beams and a highly specialized set of
requirements for a specific document or set of documents. At the same time,
the very nature of electronic document flow allows the use of new
mechanisms of semantic recognition, namely, harmonized data models, on
which both the electronic documents themselves and the data sets are built.

The main task of this project is focused precisely on the semantic aspect of
electronic document management, that is, on providing the ability to understand the
contents of a document or dataset to create a seamless information exchange
accompanying the movement of goods and transport, by harmonizing such documents
(datasets) with international standards.

2. Overview of the individual datasets



Table 1. Datasets

Document Base International Reference Standard

DAVID Arrival /Departure UN/CEFACT Multi Modal Transport Reference Data Model
Report

DAVID Crew List UN/CEFACT Multi Modal Transport Reference Data Model
DAVID Passenger List UN/CEFACT Multi Modal Transport Reference Data Model
IMO General Declaration UN/CEFACT Multi Modal Transport Reference Data Model
IMO Cargo Declaration UN/CEFACT Multi Modal Transport Reference Data Model
IMO Crew List UN/CEFACT Multi Modal Transport Reference Data Model
IMO Passengel List UN/CEFACT Multi Modal Transport Reference Data Model

The individual reports and outputs attached in annexes of this report reflect
datasets created per provided paper document used nationally in Ukraine and globally for
facilitation of trade along the corridor. These subsets show the usage of paper documents
names and terms in alignment 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. An analysis of merchandise and information flows for pilot project
3.1.  Overall pilot description

Pilot assessment was built around real-world shipment of bleached softwood kraft
pulp from Belarus to Serbia through Ukraine. The project involves different modes of
transport and was performed in several scenarios. That allowed to asses practical usage of
different transport documents and data transformation from one to another during
shipment steps.

General view on shipment is shown on the Figure 3.
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The background for the physical pilot project to explore alternative routes from
Belarus to EU is the political situation inside the country and consequences arising from
it. This led to the fact that direct transportation by rail or road transport became
unattractive. As alternative routes there were 3 scenarios taken, all based on inland water
transport usage.

Table 2. Routes particulars

Route and points Mode of transport Documents
Route 1
Belarus -Ukraine (Korosten) - Railway CIM/SMGS
Ukraine (Berezhan) -Ukraine
(Kiev river port)
Ukraine (Kiev river port) - Warehouse Warehouse receipt
unloading to the warehouse
Ukraine (Kiev river port): Warehouse Warehouse receipt
loading on a ship Delivery order
Ukraine (Kiev river port) - Inland waterways Bill of Lading
Ukraine (port of Kherson) (Dnieper) - barge Cargo Declaration

General declaration

Ukraine (port of Kherson) - Sea - tug + barge Crew List
Ukraine (port of 1zmail) Departure report
Ukraine (port of Izmail) - Serbia | Inland waterways
(Pancevo) (Danube) - barge

Belarus - Ukraine (port of Railway — Viking CIM/SMGS




Odessa) container train

Ukraine (port of Odessa): Warehouse Warehouse receipt
unloading to the warehouse

Ukraine (port of Odessa): Warehouse Warehouse receipt
loading on a ship Delivery order
Ukraine (port of Odessa) - Sea - tug + barge Bill of Lading
Ukraine (port of Izmail) Cargo Declaration
Ukraine (port of Izmail) -Serbia | Inland waterways General declaration
(Pancevo) (Danube) - barge Crew List

Departure report

Belarus - Ukraine (port of Railway CIM/SMGS

Izmail)

Ukraine (port of Izmail): Warehouse Warehouse receipt

unloading to the warehouse

Ukraine (port of Izmail): Warehouse Warehouse receipt

loading on a ship Delivery order

Ukraine (port of Izmail) -Serbia | Inland waterways Bill of Lading

(Pancevo) (Danube) - barge Cargo Declaration
General declaration
Crew List

Departure report

The Dnieper river segment of the route is part of the Black Sea — Baltic Sea
transport corridor and waterway project “E-40”

Figure 4: The Dnieper river segment of the route
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The Danube river segment of the route is part of Rhine-Danube transport corridor.

Figure 5: The Danube river segment of the route
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As was shown in the Table 1, to complete an assessment, other elements of
transport corridors were used, particularly, the railway transportation from Belarus to
Ukraine, including Viking container train, that is going from Lithuania to Ukraine
through Belarus.

3.2.  Documents used per modes of transport
Documents in the scope of project are described in the Table 3.

Table 3. Document per mode of transport

| Modes of transport

Inland Water Transport Rail
DAVID Real Documents
(Ukraine)
General Declaration Arrival and departure | General Declaration
(FAL form 1) report
Cargo Declaration - Cargo Declaration
(FAL form 2)
Ship's Stores Declaration - Ship's stores
(FAL form 3) declaration
CIM/SMGS

Crew's Effects Declaration | - Crew's Effects
(FAL form 4) Declaration
Crew List Crew List Crew List
(FAL form 5)
Passenger List Passenger List Passenger List
(FAL form 6)




Dangerous Goods - -
(FAL form 7)

3.3.  Considerations of the assessment
Obstacles caused by political events made the usual routes for transporting goods
in the European direction uncompetitive. This prompted the search for alternative routes.
The route proposed in the framework of this study is based on the use of inland waterway
transport to one degree or another.
Advantages of the approach:
e Environmental friendliness of inland water transport
e Possibility of transportation of large consignment parties
e Safety of cargo during transportation
e Economic aspects
e The  possibility of  combining  various  types of  transport
(railway/auto/container/inland water transport)

o Impact of weather conditions (storm, fog, ice) decrease in delivery speed
e Natural phenomena of a decrease in the water level in the Dnieper and Danube
rivers

As a conclusion, implementation of three transportation scenarios in the
framework of one project has showed the competitiveness of the transport corridor Black
Sea - Baltic Sea (on the section Belarus -Ukraine).

3.4. DAVID forms for inland water transport

As a part of EU Strategy for the Danube Region Priority Area la (EUSDR PAla)
which aim is to improve mobility and multimodality on inland waterways of the Danube
river, the working group WG6 (Administrative processes) has proposed the
harmonization project for facilitating vessel control procedures.

By comparing the control procedures in the Danube region, it has become the
evident that harmonization is important to decrease variations in control procedures along
the Danube. With the aim to tackle this issue, the joint Working Group of PAla (Inland
Waterways) and PA11 (Security) developed a set of so-called Danube Navigation
Standard Forms (DAVID). Using the expertise of stakeholders from the shipping sector
and control authorities, the data fields of three often used forms (arrival and departure
reports, crew lists and passenger lists) were harmonized in an international effort.

In 2018, the Working Group reached an agreement on the final first set of so-
called Danube Navigation Standard Forms (DAVID):

e DAVID Arrival & Departure Report
e DAVID Crew List
e DAVID Passenger List

The DAVID forms shall replace respective national forms required during
controls at Schengen external borders. Replacing the previously used forms with the
harmonized DAVID forms is a national responsibility and involves administrative
adjustments on a national level. Hungary, Croatia, Serbia, Bulgaria and Ukraine have
already introduced the DAVID forms on a national level in 2020.

In parallel to these efforts, the Working Group concentrates on the digitalization
of the harmonized set of DAVID forms to diminish administrative barriers, making
Danube shipping even more attractive for existing and potential new customers.



WG6 in coordination with the member states has implemented first approach for
creating the DAVID forms in inside their IT solution (RIS) with possibility for export to
PDF document.

In the frame of the RIS COMEX project (co-financed in the Connecting Europe
Facility) the comprehensive digitalization of border control forms, including the DAVID
forms is planned to make it possible to send all required control forms to the relevant
control authorities directly from the Common Electronic Reporting System (short:
“CES”), following the “single data entry” and “report only once” principle.

Such activities make the harmonization of the new DAVID forms with the
UN/CEFACT Multimodal Transport Reference Data Model (MMT RDM) is extremely
important. As were shown in current assessment, inland waterways transportations are
often the part of multimodal or combined shipment process and seamless flow of data
elements between documents of different model of transport (including the IWT) is the
key for facilitating procedures and rising the efficiency of each mode of transport.

3.5. Correlations between DAVID forms and other transport and cargo

documents

In real shipment conditions there are lot of documents accompanying
transportation, both for transport and for cargo.

DAVID forms can be well mapped to IMO FAL forms 1 (General declaration), 5
(Crew List) and 6 (Passenger List), which are widely used as for maritime, so for inland
navigation.

Also, the information about used transport equipment (vessel, particularly) can be
mapped to documents of other modes of transport, but only on the semantic modeling
level, because not using the DAVID form as a multimodal document. Thus, the mean of
transport and transport particulars should be changed while changing the modality.

Figure 6: Documents of different modes of transport
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More details about mapping particular documents to MMT RDM and data
conversion between documents will be presented in the next chapters.

4. Description of datasets mapping results
4.1.  IWT documents used in Ukrainian shoulder

a) Mapping was performed using real business case documents:
e General Declaration



e Crew List

e Crew's Effects Declaration
e Cargo Declaration

e Ship's stores declaration

b) The original documents, used for the mapping, are shown in Annex I.
e General Declaration
e Crew List
e Crew's Effects Declaration
e Cargo Declaration
e Ship's stores declaration

c) Results of the mapping are shown in Annex II.

d) General considerations

The documents used for transportation by inland waterways on the Ukrainian
shoulder correspond in their form to similar documents used for maritime transportation.
This, among other things, made it possible to carry out the passage by sea from the
estuary of the Dnieper to the estuary of the Danube using the same set of documents.

For comparison, the profile MMT RDM IMO FAL was used. As a result, it can be
noted that the documents included in the project scope were well matched and the
structure of the documents follows the data model (and vice versa).

As a general consideration, the need to maintain the integrity and relevance of
international code lists at the state level, in particular — UN/LOCODE from the point of
view of river ports of Ukraine, can be noted.

4.2. DAVID forms
a) Mapping was performed using real business case documents and the paper
documents of the DAVID forms, that are officially approved:
e Arrival and departure report
e Crew List
e Passenger list

b) The forms of the documents used for the mapping are shown in Annex I.
e Arrival and departure report
e Crew List
e Passenger list

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

DAVID forms largely correspond to commonly used maritime documents used
for similar tasks, in particular, FAL 1, 5 and 6 forms (General Declaration, Crew List and
Passenger List). Thus, the MMT RDM IMO FAL profile was also used for comparison.
Similar to the previous set of documents, it can be noted that the DAVID forms were well
matched with the data model.

At the same time, there are several details that could not be matched. This applies,
in particular, to information on the re-registration of the vessel, which is not indicated in
the maritime documents: the previous names of the vessel, the previous countries of
registration(nationality) of the vessel. In connection with some specificity of river
transportation, it is recommended to consider the feasibility of expanding the MMT RDM



profile for DAVID forms with appropriate attributes. Also, there is the ENI number for
vessel identification, that is absent in IMO FAL documents.
There is also a need to update the code list of river ports in LOCODE.

5. Examples of documents implemented
Documents, used for the assessment, were implemented in electronic form
(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 III.

6. Analysis and results of a test of the interoperability
Given the different kinds of documents, used on the multimodal shipment
procedure, the interoperability test has several aspects:
e Transformation of transport documents for changing the modality;
e Transformation of cargo documents for changing the modality.

Also, for multimodal and for unimodal shipment procedure there are
transformation of both types of documents for changing the legal jurisdiction. For this
purpose, efforts of the EU Strategy for the Danube Region Priority Area la (EUSDR
PAla) should be mentioned as a good practice for facilitating procedures for vessel
documents on the Danube river.

As for the remaining part of the shipment, that is described in the chapter 3.1, no
one document was used as multimodal. Moreover, in practice, no direct transformation
between modes of transport were used. Instead, the port warehouse is used as an
intermediate link between rail and inland water transport (See Figure 4).

Figure 7: Transformation of the documents

Such approach lets to change the consignment party size and details. Also, such
approach neutralizes the complexity of the task of transformation transport documents for
different modes of transport as a cargo document also. As for the transport documents —
the modes of transport just not linked one with another. As for the cargo documents
(besides possible difference in requirements for different modes of transport) — the
consignment party can be significantly changed, for example — using a containers for
some segment of shipment and bulk for another.

In the framework of the pilot project there were assessed transformation of the
IMO FAL-based documents for inland water transportation to DAVID forms:

e IMO FAL 1(General Declaration) — DAVID arrival report

e IMO FAL 5 (Crew List) — DAVID Crew List



Given the absence of any passengers on the vessel during the pilot project, there
were no possibility to assess a transformation of the IMO FAL 6 (Passenger List) to
DAVID Passenger List, but due to common structure of these documents, we can assume
the results of such transformation would be very similar.

As the MMT RDM is used as a base for all of these types of document, it is also
used for the mapping for the conversion. The results of the test of data conversion are
provided in Annex IV.

6.1. IMO FAL 1(General Declaration) — DAVID arrival report

a) The conversion was performed using real business case documents:
e General Declaration - Ukraine
e DAVID Arrival and Departure report — officially approved
b) The original documents, used in the conversions, are shown in Annex I.
e General Declaration - Ukraine
e DAVID Arrival and Departure report — officially approved
c) The results of the conversions are shown in Annex IV.
d) General considerations.

The documents compare well with each other due to the general structure.
Considering the previous remarks on filling out the DAVID forms in relation to the MMT
RDM, the following transformation results should be noted:

e The general structure and use of a single profile of the MMT RDM greatly
simplify the transformation

e Using the same lists of codes in both documents allows to automate the
transformation process

e There are certain differences in the set of details in both documents, in particular,
the DAVID form contains the dimensions of the vessel that are absent in the

General Declaration, as well as information about the movement of vessels in the

convoy mode.

6.2. IMO FAL 5 (Crew List) - DAVID Crew List

e) The conversion was performed using real business case documents:
e Crew List - Ukraine
e DAVID Crew List — officially approved
f) The original documents used in the conversions are shown in Annex I.
e Crew List - Ukraine
e DAVID Crew List — officially approved
g) The results of the conversions are shown in Annex I'V.
h) General considerations.

The considerations about structure of the documents are the same. Identified
discrepancies in documents:
e Previous names and previous nationality of the vessel
e ENI number of the vessel
e Ports of arrival and departure.



7. Report on API usage assessment

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.

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 be offer a standard approach that can be used by multiple parties in open
networks.

In the previous stage of the project the REST-based API based on the CRUD
model has been proposed. The main point for such approach instead of strait movement
to classical API is that most of trade and transport IT solutions is heavy linked to
document-based information exchange procedure, and standards for such documents,
from on hand, are stable and approved, from the other hand — may be not compatible
between industries. This issue can be solved by using CRUD semantic model for API
building — the unit of information exchange remains to be document, all operations with
document are described by the 4 methods:

e Create — creating new document in the target system

e Read — retrieving or requesting an existing document from the target system
e Update — modifying an existing document in the target system

e Delete — removing an existing document from the target system

In each case all or just some 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 8: General approach of the CRUD model

Request
Response{ResultCode}

Request{ID

quest{ID} D

Header

Response{ResultCode,

Payload /
ReJuesth, Payload} Document //
Response{ResultCode '\\ Contents
Request{ID} \

LN

Response{ResultCode}

The great advantage of the API approach is a possibility of shifting the paradigm
of document exchange to data packets exchange, that allows to move from providing the
document to some Receiver (single window, for example) — push model — to requesting
the portions of data directly from the point, where the data is produced — pull model.



Figure 9: The difference in classical documental model, APl model and CRUD
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In the documental model the document is the entity of information exchange. The
contents of the document are described by attributes (data elements). One document can
contain several data sets and can be used by multiple consumers, as described in the
principle “Supply once, use many”. Push model of delivery is used — document is
provided by data supplier to some “single window” and usually, the event of the
document providing is separated from the events, that are described in the document
itself.

In the API model data are hidden from external consumers by the programmatical
interfaces. Such intermediate layer allows to implement an extra functionality, such as
access control and data conversion, for example. Pull model is preferable that allows to
implement data pipes.

The CRUD model can operate both the documents and data packets, but the
biggest advantages it can provide for integration of document-based IT solutions to any
other IT solution. The point is that the CRUD API is much simpler then the full API and
is absolutely schema-neutral, so any kind of contents can be shared with such approach.

The implementation of the interoperability solution, based on such approach, is
shown on the Figure 5.

Figure 10: The implementation of the interoperability solution
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The CRUD API as any other API shadows the complexity and specific of certain
implementation and harmonizes requirements for data retrieving and providing. As is
shown on the Figure 10, the two point of applicating the programmatical interfaces exist.
One is on the receiver side — is the providing interface and the second one is on the
sender side — is the retrieving interface.

The requirements for document itself can be harmonized by the mapping the
document to UN/CEFACT MMT RDM, as have been shown in the scope of this project.
Inside the API, the results of such harmonization is populated as a document manifest,



that contain XML schema (XSD). Basing on the CRUD model the schema is also the
document and can be operated via the same API.

As a next step to the expanding the API and moving to data pipes is the
implementation of automated negotiation of such document requirements using the
mechanism of the XML transformation (XSLT). Such transformation can be
implemented as a schematron by the sending side, that is also required as a document via
CRUD API and executed on the receiving side. This can guaranty consistency of the
consistence of the converted document and will not break the existing legal recognition
schema (if any). Such approach requires publication of extra metadata, particularly —
mapping to the RDM entities type (ABIE and BIE) and data types details.

Figure 11: Interoperability models: APl model and way to data pipes

Interoperability models: APl model and way to data pipes
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Further implementation of the interoperability solution with the full API model is
shown on the Figure 6. For such approach both systems — the receiving and the sending -
should be ready to move to the pull model and to operate data packets instead of the
documents. As an advantage — connecting such systems within the supply chain produces
the data pipe, that seamless accompanies the cargo and transport flows with the data flow.



. Considerations

e Harmonization of the semantics of documents and datasets is an important component of
workflow in a general sense and electronic workflow in particular. Considering the
development of electronic document management, the issue of automating the
understanding of the content of the document becomes key. The approach proposed by
UN/CEFACT to bring all trade and transport documents involved in the supply chain to a
single reference model for multimodal transport appears to be the most promising.

e The issue of legal recognition is important and requires attention in cross-border and
multimodal information exchange. Although it is outside the scope of the current project,
the mechanisms considered in the study of the applicability of the API can be used,
among other things, to resolve this issue.

e When developing new trade and transport documents at the regional and sectoral level,
aimed at simplifying procedures at these specific levels, it is advisable to consider the
experience and recommendations of UN/CEFACT on harmonizing datasets due to the
inevitable inclusion of any regional or sectoral supply chain in global chains and the
resulting hence the need for intermodality.

e The API approach in general and the CRUD model particularly can be used as a
mechanism for the evolutionary transition from a documentary model to a data pipeline
model.

e The CRUD model can also help to solve the problem of the readiness level and
utilization of standards by participants in information exchange:

o APIready

e-Document (RDM-compliant) ready — can be supported by CRUD API

e-Document (non RDM-compliant) ready — can be supported by CRUD API

e-copies of paper documents (PDF and etc) — can be supported by CRUD API

o
o
o
o Paper documents



Recommendations

e 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.

e Coordinate the development of the new trade and transport documents at the regional and
sectoral level with recommendations of the UN/CEFACT and other international
standards and best practices.

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

e Support efforts of national authorities for keeping the international code lists, used for
multimodal transportation, actual and relevant.

e Keep efforts for further assessments on using JSON API approach
Given the great difference in state of implementation of international standards of
electronic documents exchange in different industries and in different countries, usage of
JSON API approach can be considered as a solution for harmonization, that can also
solve a problem of legally trusted electronic documents due to difference in DES
standards.

Proposed in this report the CRUD model can be used as a soft changes approach for
moving from documental to data packets paradigm.

This approach relates to both technical and organizational aspects and also should be
considered from the legal point of view. Due to this, it is important to continue
investigation in this area.



Annexes
Annex [. Original documents, used for mappings and conversions

1.

Real documents (Ukraine)

a. General Declaration

(Name of chipping line, Agent, etc.)
Hamnenosanie cyaoxoanolt komnanmuu

OrxpeiToe akuHoRepHOe 06mecTBO
«Besopycckoe MOpCKoe HapoOX0ACTBOY»

GENERAL DECLARATION

lenepanbias nexnapatms

Arrival Departure

V | npuxox yOuITHE
1.1 Name and type of ship 2. Port of arrival/departure 3. Date and time of amival/departure 'l
Hanmenosasiie cyana Topr npuGamus/ySarmas Jlamn, epeses npecxoayGismis
Tennoxox «Hagewna» Kues
4. Flag State of ship 5. Name of master 6. Last port of call/Next port of call
| Wnar cyana ®.HO. kanutasa TpuGain 33 nopra/nopr HasHaYcHss
Pecny6inka Beaapycs Kauy6a.0.H Komapun
7. Cetificate of registry (Port; date: number) 8. Name and contact details of ship’s agent
PericTpausoinioe yaocToscpesie {nopt, aara, Homep) Hus w anpec arcwra
‘Mozupb, 01.03.2019, BPI1-486
9. Gross tonnage 10. Net tonnage
Bec GpyTT0 Bec Herro
483,0

Pacnionoserue cymea » nopry
Kuescknii peanoii nopr

L1, Position of the ship in the port (berth or station)

| MaptpyT nepenaskin (nopTa 3axosa)
Komapun - Kues

12. Brief particulars of voyage (previous and subsequent ports of call; underline where remaining cargo will be discharged)

13. Brief description of the cargo

Onucasine rpysa
B 6annacre
14. Number of crew (incl master) | 15, Number of passengers 16. Remarks
e ALY Maccaxnpos, dcrosex Ocobue oTmeTxn
8 1. IlpenMeros, 3anpemeHHBIX K
Autached doctments BBO3Y Ha TepPHTOPHI0 YKpaHHE! He
(indicate number of copies) obHapyxeno

TipHRaraestic JOKYMEHTI (YKE33TH SHCAD KONHA)

2. MocToponnHe auma Ha cyaHe

17. Cargo Declaration

18. Ship's Stores Declaration

OTCYTCTBYIOT

JHexnapatiig na rpya ap CYAORMX
B nanugnu B naanann
19. Crew List 20. Passenger List 21. Date and signature by master, authorized agent orl
Cricor Iknnaka Cnucok naccaxmpos officer
| CynoBas pois CynoBas poas

arrival)
Jiexnapatute wunaka
B Hanuuun

22, Crew's Effects Declaration (only on

23, Maritime Declaration of
Health (only on arrival)

ﬂﬁnumnnuming&mmn\ |

—e
> B
4

{ T,
i

For official use




b. Crew List

Pecny6auka Benapycs
MHHUCTEPCTBO TRAHCNOPTA M KOMMYHHKIUMIA
OAO «Benopycckoe MOpCKoe NapoXoACcTBO»
Cyaosas pons
1. Ha: cyana T/x "Hagewaa” 3. Poa u mamaverne cyana ___Tennoxon-Nnouagss
2.Nopt N permcTpaunm ______Peumodt nopt Moswps 4.Co6 Cyana OAQ «EMI)s_
Aam
Ne foa ROAMMOCTS NO AMnAGMY
SAMMAMA, HMA, OTVECTBO Mpamaancrso Aommnocrs Ne P nocry “a
n/m M‘ uw N2 gunnoma cyame
Kanwran -
1 KauyGa Oner PE c 5 M. Kanuran-mexanmn 01. 06 2020
Wadopewne - Mexamnx -
2 L P6 a a KanuTan-sexarmex BTOC .. 01. 06. 2020
Kuavy esOomil Anexcanap | nos. Kan -
3 , 1. P6 | nows. Mex. Kanwran-sexamux BTOL 01. 06. 2020
4 Casouce es| e Moropwer Mex. - 1 nom. kan, sTOl 01. 06 2020
5 Safigss Copred 150 | s MoTopucr N . 01.06.2020
Anexcanap 2 nom. Kan, ~ 2 nom.
6 % 14 3 P6 Moropmcr Mex. (303 01.06.2020
Koy e O 3 P6 Morop: 3 nom. Kan -3 nom. mex | BTl 01.06.2020
8 “.':"' o 0 3 Moropuer Moropucr 8¢ 01.06.2020
Kanuran N Kauy6a O.H.

[ Tennowon \% \
1| cHapownas




c. Crew's Effects Declaration

(Name of chipping lire, Agent, eic) CREW’S EFFECTS DECLARATION
Haioveroaise cynocommof kommammy DIKIPAUMA IKHNAXE
OTkpuiToe axunonepHoe ofmectso
«Beaopycckoe MIpekoe napoxencTson
1.1 Name and typeof sti 2 Effects whih e duiable ce subj
l g:o p . xe o subject te provibitbns or
Tmoxmd{um Farymectno, xompoe maseTes noaexatnits o6:akenmm0 Waor
VO NOLACKURMN JATPCICINAN WTH 0D HNCHREY
3. Nationality of ship eapo | 2om. |Gen. | mpm | pec. | cmmpr | apyrme 7. Sigaature
|¢v.vcy-- CUIA | pyG. | 1o | py6. WEHIHOTH Moz
PecrryGanxa Beaupyes
4. No| 5. FumilyClane, |6. Rank or
nowep | given namas rating
dHO Par e
A0TICTY
1 Ka H Kameran- 70 Jo0
CMMNEXBHHX
2 Wad Moawax - | | 10
AH CM, Kanuran
3 Ke I nomsan. -
| AB. I nos. mex
4 T Ke. MOTOPHCT
5 Cazonoe MOTOprCT
6 Saftues MOTOpHCT
7 Xpuranosiry MOTOpHCT
8 Korosuy MoTopHCT
I

Amount of Capuain's andcrew members valuables (gold. silver, patinem, jewelrics, barks travel chechs, dc).
Personal firc ares and catridges (ammunition), explosives ad mircotis are the stated in pont 2
imummmnm%%m.m?)'mwmml
nyire 2 GLIIND

21. Date and signaturz bymascr, authorized sgent or officer -?(,:'}’"/0

Jlara » noznwcs xaneraea s arorm o

l !




d. Cargo Declaration

(Name of shipping line, agen, etc.) CARGO DECLARATION
REHMEROANRE CYNOXOIHON KonTaIGn I'pysoeas nexnapaums
OTRpuITor akunONEepItoe ofimecTo
wBesopycexoe MOPOKoe NAPOXOACT U
V  |Amival Page No
rpeaca yGurtoe
I, Name of ship 2. Port where report is made
s Tennoxen «Hanewnan . T34 Catoaee i Kuen

3. Nationality of ship ., Name of master 5. Port of loading/Port of discharge
[doer crae HO wsrserana Aorpy=od | BuTpye
Pecybanka Kauy6a.O.H

Beaapyes Kues
6. Marks and Nos 7. Numsber and kind of packages; description of goods E‘vamiﬂl . Measurement
Semor u Howepa LD SN ) Cpyrre L

Tensoxox «Hanesaso | B Gaanacre

Remark: Pp. 7 & and 9 are 10 be filled in only for
Fipenevirne mpaded 7§ 1§ socorsne Sum 15ameens TOMe) e
a) cargoes for which Bills of lading were not issued

(names of Shippers and Consignees be stated)
fpyaan o

)
)

b) tramsit cargoes
TRMOMTEAN Fpyce

c) cargoes for other Soviet Ports
P08 58 THYTHR Gebercase spron

d) agriculcural cargoes
CEMLOTUIIERCTRONT T

y =
10. " Date and signature by masier, sutharized Sgent br officer

w26w___10 2020r. 4@2// e




e. Ship's stores declaration

Haunmenosanme cysoxonnoft kommausy ITEPEYEHB CYJIOBBIX 3AITACOB
Orxperroe akunoneproe o6mecrno
«Benopycekoe Mmopckoe napoxoacTeon

mnwm myﬁmx

1. Hanseniosamie cyzna 2. Mopr, rac cocaas sausnesise
Tennoxon «Hagewnan Kaer

3. drarcymn 4. MapipyT nepesosxu

Pecry6anka Beaapych Komapun - Knes

5. ©.H.0. xanurana 6. Kommectso wienos sxunaxa
Kauy6a Oner Hukonaesuy 7

7. Haineronanme 8. ELmsmepesns 9, Konugecrno
l. Xae6 Gyx. 10

2. Myka KT, 4

3. Xups! pacTuTenbHbIE auTp 2,5

4. XKuptr xusoTiIME KT 25

5. Msco KT 10

6. Puiba KT -

7. Konbaca KT 3

8. Attua nec. -

9. Koncepni Gankn 12

10. Kpymul pastuie K. 15

I1. MakapouHsie n3geans Kr./nagkn 8

12. Monotssie mpomyxTi nuTp 1.5
13. Caxap KT, 10

14, ®pysTa KT -

15. Osomu KT 4

16. Yait nayxu 2

17. Cons KT 4

18, Hanurxn auTp -

19. Bona mursesas sa Gopry HTP 15000
20. An3.ronnuso #a Gopry JaTp 40000
21, Jwy.macno Ha Gopry awTp 600

Qb» to 2020 roga




2. DAVID forms (approved in Ukraine)

a. Arrival and departure report

3BIT ITPO INPUXJI/BUXI]
ARRIVAL AND DEPARTURE REPORT
Danube Navigation Standard Form (DAVID)

Tpeoin
Amival

Finey
Departure

11 Harfoeenybarm 7a 7HE cyapa (OCHOBHOTO CY/Ma), BRITOYANSH
MOMeNeFH HAsi Cy/Ma (ARL0 116 3ACTOCOFaHo)

Hame andtype of stup (main vesseDmcluding previous name(s) of

ship- of applicadle

12 Homep cyma / ENL-Crponeficrsat nomep

et duraim (ocHosHe cyn)
Ship numberEN-European Humber of

[dentsfication (man vesseD

1.3 MMS] moraep - a0 e sacTocopano
MIMEL number - of applicadle

1.4 CepraadixaT cy/mea JECMmGl 40 (0CHODME Cyamo)
Veszel certificate valid untl (main vessel)

2. Nopr mprcony/ vimoxy
Fort of arrvalidepartizre

2. HaraTasac opimogy pamo gy
Date and tune of amval/depatre

5. Ipopimae, 243 72 10
Darsrop: Kamrama
Mame of master

4. Haponammna mamescucre cyma
Xpadra / DAHOH PeSCTP AL, BRIIONAI0NIL

COIe @m0 HAMOHAREY HANEXILCTS
CYAE - DIAC 32CTOCORAHO

Nationality of shep (country/areaof

registration) wcluding previous nationalny
of skag - of applicable

€. IlvamT KoMTp OO / MEDT Nep eTHEY KOPZOHY
Conttol pomnt/bordes crossingpomt

¥, Zaramma gopsaoia [m) / Zaramens pmeprata (]
Total lenngzh [m]Total wadth (]

2. Ilpopirae, 273 M0 D2TPXOR TA NOHTANTEY A
OTIEpATOp A CY AR

10 Maxcspaarmmmat

ToMEOE [T] [ ZaramHa
EITERICTE BEHTHY (7]
IMaemust tonnage [t)/

2. Hueomat mooexT (2]
Actual draught [m]

Total quantsty of cargo [t]

Mame and contact detals of shep operatos

11, Nomnayz cvmse b mopTv (mpistan aboEoxzan)
Fostion ofthe shep i the port (besth or station
ff agplczble

AIOO0 TACTOCOBHO

12 Kopoma siaomocn npo pedic (101N=p el Ta HacTYTIM GODPTH, SasHademi, Ae sarTax Oyae possaHraxeno)
Bnef patticulars of voyage (previous and subsequent ports, undeshine whers cargo wall be discharged)

17 Kopona omee pasramy
Bl desenption of the cargo

12 Feectpaipt 7a entadunacis FORD S (15 Kimaen gness
~ROMOMISHITG ON=paTopis eratay

- RO SACTOCOBHO Humber of erew
EORIEconome  Operators'
and

- if applicable

Registration
Tdentification

12 Tperarss
Remarks

1€ Pexane excrmyaraii (A1, AZ B) - 17 Famsaers nacasagns

AKLZO 1= SaCTOCORaHO
Navigation mod= (A1, AZ, B) -of
ap}lb-'nhln

= AKILO e TACTOCORHO
lem',n-.: nfp.-‘sspngpm

-af spplicable

J10AaM0 A0XYTISHTI - 00 Le SACTOCOEAM0
(BRATATH JAMMRICTD KO

Attached documents - if spplicable
(indicate macicer of copies)




[loaani AoKyMEHTH - AXIIO LC 3ACTOCOBAHO
BX23ATH KUILKICT KOMIii)

Attached documents - if applicable

indicate number of copics)

19. BanTakua aexnapauis PO. Jlekaapatis cyacs

[Cargo Declaration

Phip's Stores Declaration

2. Cnncox nacasupis
Passenger List

1. Crncox uncnis exinaxy
[Crew List

[23. Busorn cyana mioa0 o01aHaHER /I8 npHilosy BLIXOIE T8 JaIHIIKIB
[The ship's requirements in terms of waste and residuc reception facilities

P4. Jlckaapauis npo ocoGHCTI pedi eKinaxy
TULIBKH HA IPHXIA CyHa)
[Crew’s Effects Declaration (only on arnival)

TLILKH 110 IPHXOAY)
Peclaration of

{calth

only on arrival)

P5. 3sir npo cTan 310poB's

P6. Jlata Ta miamic KaniTana, yNOBHOBAKCHOTO ArCHTA i NOCAI0BOT 0CO0H
Patc and signaturc by master. authorized agent or officer

IConvoy information (to be filled out for pushed and coupled convoys only):

R7. lnpopmariia npo XoHBOI (32NOBHIOCTLCH TUILKH JUTA INTOBXHYTHX T2 Y'€/IHAHNX KOHBOIB):

[lani cyana [ani npo sanTam
/essel data |Cargo data
fHazea Ta Tun cyama, Homep cysma ENICeprudikar lopr npuxoay [lopr Bixoxy 1. nsuii THn BaHTRRY daca
BETIONAIONH NONICPCAHL fShip number/ [cyana Port of arrival Port of departure [rosnax 1) [Type of cargo panTaxy (1]
HATBH CY/IHA - SKIIO Le [ENI [uiicnmii no Maximum [Quantity of
pBacTocoBHO Vessel certificate onnage [t] keargo [t]
Name and type of vessel valid until
pncluding previous name(s)
pf ship - if applicable
“onosHe
fFyaso
Main vessel
Cyano 2
Yessel 2
Cyano 3
Yessel 3
Cymno 4
/essel 4
Cyano 5
/essel 5
Cymo 6
/essel 6

b. Crew list

CYJIHOBA POJIb
CREW LIST
Danube Navigation Standard Form (DAVID)

_| Tprcdg |_| Broan Homep cropimmx

1.1 HaifmeHyBaKsT Ta THI CYTHA (OCHOBHOTO CY7IHE),
BKIOYAI YK NOMEPEMHl HAsBH Cy7IHa (KO e
3ACTOBOBAHO)

1.2 Name and type of ship (main vessel)including
previous name(s) of ship - if applicable

1.2 Homep cymma f ENI-€pponeficsrdt Homep imeHTHbiKaIii (0CHOBHOMO

CYTIHE)
Ship nurnberENI-European Nuraber of Identification (raain vessel)

1.3 MMSI romep - AKINO 1 33CTOCOBAHO
MMSI nuraber - if applicable

1.4 CeprudixaT cymHa m¥cHG 10 (OCHOBHOIO CYIIHa)
Vessel certificate valid until (main vessel)

2. TopT mprcomy /sy
Port of antvalideparture

3. Jara Ta uac MpICOTY B0
Date and tirme of anvalideparture

4. HalfoHameHa HAMEHHICTD CymHa (Kpaika f paition
peccTparii), BRII0YANYH TONEPeHE0 HAIOHATBHY
HATEKHICTS CYTIHA - AKIUO I 3aCTOCOBYETBCA
Nationality of ship (countryfarea of registration) including
previous nationality of ship - if applicable

5. KopoTxi BimomocTi mpo peitc (onepemd Ta HACTYIHG MOPTH)
Brief particulars of voyage (previous and subsecuent ports)

6. | 7. Mpiserue, iz 1a | 3. Mocama 9. 10. Jata 1 11. Tumta omep | 12. Kpaina 13. Cram
N. |mo Gatexosi Rank or rating | Hadoramesdes | sdcwe HOKYMEHTS, 100 o (max afo
Farnily name, given Nationality HAPOTKEHHA | TOCBUTYYE 0CODY | MOKYMeHTa, AXIG | Mard)
naraes Date and Typeand nurebey | MOCBITLYE 0008F | Gender of the
place of birth | of identity Issuing countryof | person{lr.or
docuraent identity docuraent | Ms.)

Date and signature by master, authorized agent or officer

13. JaTa Ta MOIGC KAMOTaHY, YTIOBHOBAKEHOND aTeHTa YH MOCAADBOI 0COOH




c. Passenger list

CIIHCOK IMTACAKHUPIB
PASSENGER LIST
Danube Navigation Standard Form (DAVID)

Homep cropirs
Page Nurmber

Biodn
Departure

T |

HOMED - AXIUO UE 3aCTOCOBYETECA

1.1 HaitmeryBareo Ta THIT CyHa (OCHOBHOMD CY7EI),
SInumber - if applicable

BRIDOYANYH MOMEPE/E KaTBH CYTH: (ARI0D 12
34CTOCOBYETBCA)

Narae and type of ship (reain vessel) including previous | wessel)
nare(s) of ship - if applicable

ATEFHICT: CYTHE (Kpaina [ padioR peccTpal), FRIOYAYH NONEPETHIO
CTE CYTHA - AKIUO e 34CTOCOBAHD
2 of registration) including previous nationality of ship - if

14 Ceprudixar cymea micrmt | 2. [TopTmpmomy/sromy
10 (OCHOBHE CYITHO)

Vessel certificate valid until {(raain | Portof antvalideparture
wessel)

15. Jaxd mpo Bisy 450 BH Ha MPOKHBAKKA -

g = o EE QEE g g | mamo 1 sacocosyeTsea

.; E, ; g- g % g= %"3 %x'E"I z i Data on visa or residence permit - if applicable
P g EES z = = % TE 2 £~ Type | Serial Kpaina | Tepmix
EEE E.z‘ E §§ %gé% E%aés Eﬁ“aé Tum | mucber Bimed |
'aﬁéu'ég 2 §§E§§ 3= %gggg LERE Cepifoat | Issuing | Expiry
=Y Lk £ |TEZEZE Z: Es try | dat
SREH|TE |CEECEEEE |DHEiZ TE3E R R

TEHTE I NOCanosol ocobu
or officer




Annex II. Results of the mapping

1. MMT RDM - Real Documents (Ukraine)
General Declaration

Crew List

Crew's Effects Declaration

Cargo Declaration

Ship's stores declaration

o a0 o

MMT IMO FAL Guide UNECE-Real Documents(Ukraine).xlsx

2. MMT RDM - DAVID Forms (approved in Ukraine)
a. Arrival and departure report
b. Crew List

MMT IMO FAL Guide UNECE-DavidForms.xlsx
Annex III. XML documents examples

MMT RDM — Real Documents (Ukraine):
General Declaration

Crew List

Crew's Effects Declaration

Cargo Declaration

Ship's stores declaration

o a0 o

IMOFAL 100pD20A-Full.xml

Annex IV. Results of documents conversions
1. Real Document (General Declaration) — DAVID (Arrival and departure report)
MMT IMO FAL Guide UNECE-DavidForms + Real Documents(Ukraine)-GD.xIsx

2. Real Document (Crew List) - DAVID (Crew List)
MMT IMO FAL Guide UNECE-DavidForms + Real Documents(Ukraine)-
CrewList.xIsx



