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the details of the Catalogues module, and it presentsaperationalstatus of the implementation of

the catalogues. This document includes the main requiesits, use cases, as well as implementation

details and is completed with some examples; it can serve as a technical manual of the Catalogues

module.

This document describes the functionalities and the technical aspects of the code implemented to
meet them The Catalogues module provislasers with a single source of reference data that can be
managed and used in other modules or tools of the DTOceanPlus project to ease inputs during
different phase of a project.

The Business Logic of the code, the funcsoof the Catalogues module, is implemented in Python 3
and the corresponding Application Programming Interface (API) in OpenAPlI, both are generated
using the openrsource SAFRS framework. The Graphical User Interface (GUI) is generated using the
opensourceFlaskAdmin framework and will be customized to be consistent with other modules of
the DTOceanPlus platform. The GUI alletlie users to interact easily with the Catalogues tools, for
managing and visualising data.

The current approach for the implemerttan of the tool is geared towards easy configurability and
adaptability to change to provided catalogues. A section of examples showsopeational
capabilities of the tool, the currently provided catalogues, and remarks for any change of these
catalogld 06 AAOAS
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API
BL
CRUD
CSv
EC
ED
ESA
ET
GUI
HTML
HTTP
JSON
LMO
RAMS
REST
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Application Programming Interface
Business Logic
Create, Read, Update and Delete
CommaSeparated Values
Energy Capture (module)
Energy Deliverymodule)
Environmental and Social Acceptanf@module)
EnergyTransformation(module)
Graphic User Interface
Hypertext Markup Language
HyperText Transfer Protocol
Java Script Object Notation
Logistics and Marine Operatior{snodule)
Reliability, AvailabilityMaintainability, Survivability (module)

Representational State Transfer

RDBMS Relational Database Management System

ROV
SAFRS
sc
SG

sl

SK
SLC
SPEY
SQL
URL
VEC

YAML

Remotely Operated Vehicle
SqlAlchemy FlasiRestful Swagger
Site Characterisation (module)
Stage-Gate (tool)

Structured Innovation (tool)
Station Keepingmodule)

System Lifetime Costs (module)
System Performance and Energy Yield (module)
Standardised Query Language
Uniform Resource Locator
VesselEquipment Combinations

Yet Another Markup Language

DTOceanPlus Deliverahl&rant Agreement N@85921

DTOcean+

Page7|31



D7.5 DTOcean+

Database visualisation and maintenance tool

1) .42/ $5#4) |
1.1 SCOPE AND OUTLINE OF THE REPORT

All the DTOceanPlus tools will require a large amount of data to perform the computations they are
designed for. Conveniently, as it was in the DTOcean platform, data will be stored in a global
database, whose main functionality is therefore to store input data. The purpose of the global
database is: to reduce the burden on the user in the phase of inputting information before running the
tools as well as to provide a static source of stored datéch could be used not only while running
several simulations using the same scenario/project, but also for different scenarios/projects.

The Catalogue module serves as a centralised storage for common references of the applications. It
contains a list ofcatalogues that will be accessible by any module. Its purpose is to store permanent
data shared among the different design tools, reducing inefficiencies and ambiguities as well as
reducing the burden in uploading data by the user. The modules will cbtimiktatalogues through

one or several services offered by themselves or the main application.

This document summarises:

1 The use cases and the functionalities of the Catalogues module, namely providing the user with a
reference database teimplify data inputting in other DTOceanPlus tools. Moreowee module
also provides management functionalities allowing users to manage the data.

1 The implementation of the module. The module is implemented using frameworks to provide a
reactive implementation, which can be adapted and configured to data provided by other
DTOceanPlus partners during development phase.

1 Examples to describe the data format providiextheimplementation.

1.2 SUMMARY OF THE DTOCEANPLUS PROJECT

The Database visualisatioand maintenance tool, also referred to as Catalogue modoéongs to
OEA DI AOGAI OI T £ 01110 0% 4 /-fBnBel projdct®OBeeaAPl® AT T DAA
DTOceanPlus will accelerate the commercialisation of the Ocean Energy sector by developing and

demonstrating an open source suite of design tools for the selection, development, deployment and
assessment of ocean energy systems (includingsygiems, energy capture devices and arrays).

At a high level, the suite of tools developed in DTOceanPlilsneiude:

} Structured Innovation Tools S| for concept creation, selection, and design.
} Stage Gate Tools SGusing metrics to measure, assess and guide technology development.
} Deployment Tools, supporting optimal device and array deployment:

A Site Charaeirisation SC (e.g. metocean, geotechnical, and environmental conditions);

A Energy Capture EC (at an array level);

A Energy Transformation ET (PTO and control);

A Energy Delivery ED (electrical and grid issues);

DTOceanPlus Deliverabl&rant Agreement N@85921 Page8|31
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A Station Keeping SK (moorings and foundations);
A Logstics and Marine Operations LMO (installation, operation, maintenance, and
decommissioning).
} Assessment Toolsto quantify key parameters:
A System Performance and Energy Yield SPEY;
A System Lifetime Costs SLC;
A System Reliability, Availability, MaintainatyiliSurvivability (RAMS);
A Environmental and Social Acceptance ESA.

These will be supported by underlying common digital models and a global database, as shown

graphically inFigurel-1.

STAGE-GATE TOOLS
Development

Underlying DIGITAL MODELS
& GLOBAL DATABASE

FIGUREL-1 REPRESENTATION OFT®CEANPLUS TOOLS
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2.1 THE USE CASES

The Catalogues module regroups a list of catalogues which are used as a source of static, reference
data. Itis intended toallow DTOceanPlussers, either technology developers, project developers or
stakeholders to browse, manage and use the data stored in the catalogues.

DTOceanPlus User

Edit Catalogue Use Catalogue

USEs

FIGURE2-1 CATALOGUES USE CASE

Thus, the Catalogues module providesemtralised and stable point of entry for various types of data.

For a user of the DTOceanPlus tools there are two main identified use cases. The first one consists of
managing the catalogues themselves, and the second one of using the catalogues datavififim

the modules of the application.

2.1.1 Managing the catalogues

Managing a catalogue consgin the CRUD operations: create, read, update, and delete. It is possible
for users to edit the existing data stored in catalogues, add entries and remove efthisscan be
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done programmatically by other modules of the DTOceanPlus tools, or its users via a user interface,
making the process easier and more flexible for any users of the DTOceanPlus platform.

Catalogues will be populated by importing existing détam existing files. Different file formats are
to be supported (CSV, JSON, Excel).

2.1.2 Using the catalogues

The catalogues allow to display and expose data relevant to DTOceanPlus tools. Data are to be
exposed via API or displayed via GUI and can be exportibe supported import format (CSV, JSON,
and Excel).

A user can interact with the Catalogue module either directly or from within another module in the
frame of a DTOceanPlus project.

While interacting directly with the Catalogues, the main usage cossi$browsing existing data, and
managing existing data (editing) or the catalogue (by adding or removing data). The misdiger
friendly and provide functionalities to search, filter and show/hide data to improve finding and
reading of the relevant da. Itisalso possible to extract and export this data.

Users can also be invited to select catalogues entries (either one, all, or some using filtering features)
from within DTOceanPlus tools to be consumed as inputs for the different modules. The proces
shouldbe as follows:

T Link to the catalogue

T Open the selected catalogue and display the values
T User selects a value and validate

9 Selected value is displayed in the module

2.2 THE FUNCTIONALITIES

Next there is alist of functionalities required by identified use caseBhesefunctionalities are
accessible by API and GUI.

2.2.1 Browsing the Catalogues

Users can browse catalogues to visualize existing stored data, which can be ndahageessary.

By default all listed entriesof a catalogue are displayed in full, but users can further filter entries by
attribute value to visualize only relevant ones, or search for a specific entry.

2.2.1.1 List and display all values of a catalogue

When browsing a catalogyall entries are listed andisplayed. Pagination in the GUill be provided
to ease navigation, as well as possibly hiding columns.
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2.2.1.2 Filters

Filters for each column will be provided to order catalogue entries by relevant value. These are basic
filters, alphabetic order, and numegtone.

2.2.1.3 Search

Users can search for an entry by providing a value to be searched in the current catalogue (and
specifying a column).

2.2.2 Managing the Catalogues

Users can manage the Catalogues by providing new data or modiéxisting ones. This can be done
OEA OEA #AOAIT T COAOGE '5) 10 OEOI OCE OAOEDPOOS

2.2.2.1 Import data

The Catalogues module provides importing functionality via dedicated scriptanimport data from
different file formats (CSV, JSON, and Excel are likely examples) and validate data againdiribd de
data model.

ThiswillAA OEA DOAEAAOOAA xAU O 1T AA 1 AOCAHowelet OT O T A
the Cataloguesvill provide a functionality to export the data to the different file formats.

2.2.2.2 Add a value in &atalogue

Users ofCatalogues may have to add a new entry to the existing ddtaiscan be done via the API
or the GUI anahill be a punctual action.

In the GUI, a form will prompt the user to enter all required attributes. The form will also check for the
format of the dda entered to check the validity of the new entered entry.

2.2.2.3 Edit a value in a catalogue

Users of Catalogues may have to edit an existing entry of a catalddugcan be done via the API or
the GUI and should be a punctual action.

In the GUI, a formwill prompt the user to enter new values. Fields for the attribute will display existing
data, and if left unchanged will retain existing value. The form will also check for the format of the
data entered to check the validity of the new entered entry.

2.2.2.4 Renove a value in a catalogue

Users of catalogues may need to remove an existing entry from a cataldfisecan be done via the
API or the GUandwill be a punctual action.

DTOceanPlus Deliverahl&rant Agreement N@85921 Pagel2| 31




D7.5 DTOcean+
Database visualisation and maintenance tool /\

Since it can be difficult to verify if the value the user wants to delete has bsed or not, it will be
IT1TuUu pi OOEAT A O1 OAEOAAI Ao A OAI OAs 7EAT A OAl OA
that use it remain valid.

2.2.3 Using the Catalogues from another module

Users can be prompted to use the Catalogues from within aeotmodule, to provide inputs for
computation. This can be done by adding a custom value (8623&2), selecting an existing value or
exporting an existing value.

2.2.3.1 Sdect a value in catalogue

Catalogues can will be used by other modules as reference data. For example, a module will ask the
user to select one or several value in a specific Catalogue, like a Port or a Type of Soil.

For this, the module will provide a krto the corresponding Catalogue, and when the user will click
on this link, theCatalogue modulewill present thecorrespondingdata, with filtering functionalities
(see 8.2.1.2and 8.2.1.3 to simplify the selection process. Check boxe# allow the selection
multiple inputentries.

2.2.3.2 Export data

While not limited to usage from within a module, it can be necessary to provide data in a specified
format (such as JSON or CSV) to another module via API. This would be the case for modules not
requiring the users to make the choicerettly but rather when the module is automating the
selection process after a preliminary optimization computation.
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3.1 MAIN PRINCIPLES

The implementation strategy is to provide an easily configurable, scalable and maintainable solution

during the operationalphase of the related DTOceanPlus tools, as currently the general description

I £ AAOAT T COAO AT A OEA 11 AOI A0 1 AAAdighAsifer DOT OE /
changes

Thus during the integration, verification and validatn of the toolsit will be easy to accommodate

(last minute) changes (such as adding/removing columns, changing types or constraints,
adding/removing catalogues).

This is done by using frameworks automating the generation of the database models and tables,
importing of data, automating the generation of the Business Layer, APl and GUI.

3.2 THEARCHITECTURE

As other DTOceanPlus tools, the Catalogues module is implemented in two layers a Business and
Service layer, which here revolve around providing visualipatibdata from a database.

The Business Layer covers the Business Logic mainly the CRUD operations, ability to create, read,
update and delete entries from a database, for the management of data in a catalogue.

The Service Layer covers the Servicegic, exposing the business logic via API (Application
Programming Interface) or GUI (Graphic User Interface). The API allows other modules to interact
directly with the Catalogues module, while the GUI allows the users to do so.

The code is implementedsing Python and the web framework Flask, as the othed-party libraries
are detailed in 8.3

3.2.1 Database

The Catalogues module provides storage for a set of refeeedata.

The persistence of data can be ensured by usinRedational Database Management System
j2$"-3qn AO OEA AAOGAI T COA AAT AA Al AOGOEEEAA AO A
simple tables, a simple table consists of a set okpehdent columns, whereas relational tables are

those establishing a-fio-1 or *to-many relationship.

In order to guarantee high quality levels of the data stored, the datalbggdesdata validation rules
on new and updated data records. Tlewels at which such validation may operate (not an exhaustive
list) are Data Type, Field Size, Nullability, and Uniqueness.

The database can be deployed locally, or on a server.
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3.2.2 Business Logic

The business logic layerdevelopedusing Python and assoded libraries. It provides CRUD (create,
read, update and delete) principles for its data and database management.

The skeleton of the Business Logic methaslsreated by a script thanhterpretsthe structure of each
table, and the SAFRS framework gentgathe corresponding SQLAIchemy models, and CRUD
operations.

Note regarding 8.2.2.1 during theintegration phase (to improve reactivity to changd oatalogue
format until they are finalized) the import function will automate the model definition &ukiness
Logicand its corresponding OpenApi.

3.2.3 API

The development principles for the API of the Catalogues module follow those of the API of the
DTOceanPlus software as a whole: the API will folloRepresentational State TransfdREST)
approach and using HTTP as the transport protocol.

The OpenAPI langage is adopted to document the available API functionalities. The OpenAPI file (in
JSON or YAML format) indicasall the paths, services and schemas provided to other modules.

The API and its OpenAPI documentatiareautomatically generated from the datmodels of the BL
using the SAFRS framework.

3.2.4 GUI

The Flask frameworks provides routing (pairing HTML to URL) to display information in different
paths. The generation of the Glidlautomated on the basis of existing data models described in the
Business ayer using the flasladmin library.

The following mockups describes the GUI to catalogues.

A link on the Start page will give access to the user the list of Catalogues
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0
DIOcgant

\ -~

Start a new project Documentation
Open an existing project Tutorial
Manage catalogs, sites and Web

machines

FIGURE3-1GUI MOCKUP FOR DT@ANPLUS START PAGE

3.2.4.1 Manage catalogues

The Catalogues main page displays all catalogues by Modules or Categoried {seex@mples).

gl e

Manage catalogs, sites and machines

v

ites Machines
Prepare and cheracterise Sites Prepare and cheracterise Machines

Catalogues

Category A Category B Category C Category D
Link Link Link Link
Link Link Link Link

Link Link Link Link

DTOcean Plus 2020

FIGURE3-2 GUI MOCKUP OF THEATALOGUES MAIN PAGE
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By Clicking on a Cataloguthe user will be able to browse a specific catalogue.

All entries will be displayed. For tables with a large number of colyrniese will be offered the
possibility to show/hide them.

Filter features will help the user to browse the list based on value of an attribute.

From the same page, the user will be able to add, edit or delete an entry.

Navigation Catalog
critical_f  critical_f  critical_f . .
; ; . dry_fron dry_mas ~
-] a_rate busbar colour cooling cost ailure.m  ailurem ailure.mi depth | fibre Operations
tal_area
ean n

100 single yellow None 150000 10 0 0 100 40 ° e o
100 single yellow None 150000 10 0 0 100 40 ° o o
100 single yellow None 100000 10 0 0 100 40 ° e e
100 single yellow None 100000 10 0 0 100 40 e e o
100 single yellow None 100000 10 0 0 100 40 e e o

100 single yellow None 100000 10 0 0 100 40 ° e e
100 single yellow None 100000 10 0 0 100 40 ° o e
v

FIGURE3-3BROWSE CATALOGUE

Navigation Catalog

100 single yellow None 150000 10 [ [ 100 40 ° o o
100 single yellow None 150000 i0 1] 1] 100 40 ° o o
100 single yellow None 150000 i0 o o 100 40 ° o o
100 single yellow None 100000 10 [ [ 100 40 ° o o
100 single yellow None 100000 i0 o o 100 40 ° o o
100 single yellow None 100000 i0 o o 100 40 ° o o
100 single yellow None 100000 10 [ [ 100 40 ° o °
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FIGURE3-4 ADD A VALUE TO A CPALOGUE

output
OUTpUL_connector
vl

v2
wet_beam_area
wet_frontal_area

wet_mass

width

FIGURE3-5EDITA VALUE TO A CATALOGE
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3.2.4.2 Use catalogues from anodule

When a module needs the user to select a value in a catalogue, it will provide the user a way to select
a value in the catalogue. For examplgy providing a link to the corresponding catalogu&hen the

user clicks this linkhe can browse the catague and select a value. Once the user selects a value, then
OEA AbpbPI EAAOGEIT CcI A0 AAAE O1T OEA 11 AOI A8O PACA
user.

100 single yellow None 150000 10 0 0 100 40 ° e o
100 single yellow None 150000 10 0 0 100 40 ° e e
100 single yellow None 100000 10 0 0 100 40 ° e e
100 single yellow None 100000 10 0 0 100 40 ° e o
100 single yellow None 100000 10 0 0 100 40 ° o o

100 single yellow None 100000 10 0 0 100 40 ° e e
100 single yellow None 100000 10 0 0 100 40 ° e e
»

[==]

DTOcean Catalog Module

FIGURE3-6 SELECT A VALUE IN BATALOGJE
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3.3 THE TECHNOLOGIES

The main language used is Python, with the stack of technologies proposed using the following
frameworks and libraries: Flask + SQLAIchemy.

The backend of the module managthe database using SQLAIchemy for data modelling and CRUD
operations.

The APIlis documented via OpenAPI, and the GUI sslee web framework Flask to generate URL
routes to display the data.

In addition the open source framework SAFRS is usedutomate the generation of the BL and API
Similarly,to automate theGUI, the framework Flaskdmin can be usednh more detail:

1 Database
0 SOQLite if local
A https://iwww.sglite.org/index.html
o0 PostgreSQL if on server
A https://www.postgresql.org/

1 General:
o Python 3
A https://www.python.org/
o0 Flask

A https://iwww.palletsprojects.com/p/flask/
I Business Layer
0 SQLAlchemy
A https://iwww.sglalhiemy.org/
o Marshmallow
A https://marshmallow.readthedocs.io/en/stable/
0 SAFRS
A https://github.com/thomaxxl/safrs

T API
0 OpenApi
A https://swagger.io/specification/
1 GuUI
o WTForms
o Jinja2 (via Flask)
o HTML
o FlaskAdmin
A https://flask-admin.readthedocs.io/en/latest/
I Testing
0 Pytest

A https://docs.pytest.org/en/latest/
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3.4 THE TESTING AND VERIFICATION

3.4.1 Description

Testingisdone using Pytest, a testing framework for unit testing and more.

Import and export functionalitiesre tested to ensure the data is imported into and exported from
the database without loss or corruption.

Similarly, CRUD operationsire tested. There is a need to ensure that data created or updated are
properly inserted in database with data corresponding to uerseT POOON OEAO AAOA
correspond to the requested one; and finalthat deleted data is properly removed as well as
cascading related data.

As most catalogues are simple tables and follow the same templates, these destmade on a
template example, while validatioisto check that all catalogues implement the template correctly.

In addition,and if a module requires ispecific tests for specific needs of catalogues will be done.

As describdin the previous paragrapha,generic approach for wrapping up XLS files into Catalogues
was chosen. This approach includes a generic fmmk andfront-end services. Each XLS Catalogue
could be considered as a separate module/deliverable. So, it could be advanced, distributed and
populated on its own. Cataloguesill be coupled with other Tools via REST API.

In line with this approacthe Catalogues from the following module ownédrave beemrocessed:

1 Energy Delivery (ED)mock_db_v2.xIsx
1 Logistics & Marine Operations (LM©gatalogues_Imo.xlsx
1 Energy Transformation (EF)ET_Catalogue_202002.xIsx

3.4.2 Backend

3.4.2.1 Unit tests

The generic Cataloge implementation is based on using exhal frameworks.Therefore its
implementation robustness can be implicitly derived by the frameworks it is bagpet, namely-
flask, sglacodegen and safrs.

flask sglacodegen safrs
Downloads per
last month 13,377,655 33,837 775

(how popular)

version 1.1.1 2.1.0 255
(how mature)

Last release data 08/07/2019 17/07/2019 14/112019

(alive?)

Reference/URL github github github
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Its quality is guaranteed by the corresponding testing reposit@gfrsexample

The Backend quality is provided by unit tests for genengtiOpenAPIPytest of sglacodegen code
and Dredd tests of Catalog OpenAPI endpoints used by other project modules.

3.4.2.2 E2E tests (DREDD)
EnergyDelivery:120 ests

Logistics &Marine Operations: 150 tests
See report orGitLab.

3.4.3 Frontend

3.4.3.1 Unit tests
The following scripts contain the unit tests:

i CatalogBuild.test.js
I CatalogSingleBuild.test.js
T TestComponent.test.js

PASS _ tests_ /CatalogBuild.test.js

PASS _ tests_ /CatalogSingleBuild.test.js
PASS _ test /TestComponent.test.js
Coverage summary
Statements : 100% ( 50/50 )
Branches - 100% ( 8/0 )
Functions : 96.15% ( 25/26 )
100% ( 56/50 )
Test Suites: 3 passed, 3 total
Tests: 12 passed, 12 total
Snapshots: 8 total
Time: 3.79s
Ran all test suites.

Line coverage: 100%

> cat@.1.0 lint /builds/opencascade/dtocean/sandbox/dtop_catalog_from_to _excel/src/frontend/app/app/cat
> vue-cli-service lint
DONE No lint errors found!

FIGURE3-7BACKEND TEST REPORT

DTOceanPlus Deliverahl&rant Agreement N@85921 Page22|31



https://github.com/thomaxxl/safrs-example
https://gitlab.com/opencascade/dtocean/sandbox/dtop_catalog_from_to_excel/-/jobs/484619992

D7.5 DTOcean+

Database visualisation and maintenance tool
|

3.4.4 E2E tests (Cypress)

End to End tests are run with the script test.spec.js.

The report is available o@itLab.

Running: test.spec.js (1 of 1)

integration
v View single catalog (4780ms)
+» Edit single catalog (3191lms)
+ Delete single catalog (2322ms)
+ Checkbox Button (20647ms)
4 passing (13s)
(Results)

Passing:

Failing:

Pending:

Skipped:

Screenshots:

Video: true
Duration: 12 seconds

Spec Ran: test.spec.js
(Video)
Started processing: Compressing to 32 CRF
Finished processing: /app/cypress/videos/test.spec.js.mp4 (5 seconds)

tput: No value for $TERM and no -T specified

(Run Finished)
Spec Tests Passing Failing Pending Skipped

| v test.spec.ijs

v All specs passed!

FIGURE3-8 END TO END TEST REFRY
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3.4.5 E2E Application integration tests (Cypress)

For the global integration in the main application, the following test is executed.

Running: test.spec.js (1 of 1)
integration
~ View single catalog (5199ms)
1 passing (6s)
(Results)
| e |
Tests:
Passing:
Failing:

Pending:

| |
| |
| |
| |
| Skipped: )

| |
| |
| |
| |

Screenshots:

Video: true

Duration: 6 seconds

Spec Ran: test.spec.js
I —————————————————————
(Video)

Started processing: Compressing to 32 CRF

Finished processing: /app/cypress/videos/test.spec.js.mp4 (1 second)
(Run Finished)
tput: No value for $TERM and no -T specified
Spec Tests Passing Failing Pending Skipped

test.spec.js 00:06

All specs passed! 00:06

FIGURE3-9 APPLICATION INTEGRADN TEST REPORT
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3.5 RELEASE

The Catalogue modulbasbeendevelopedwith all the main featuresThe catalogues themselves are
operational butnot fully populated The content of each catalogues will be provided by the module
developersby the end of the verification phase (beta versiomhis is not an issue as the chosen
solution allows to easily adapt such changsse3.1).

occ Sandbox » dtop_catalog_from_to_excel Details

D dtop_catalog_from_to_excel & Av  Yrstara 2  YFork 0
Project ID: 15007714

- 14 Commits ¥ 4Branches < 0Tags [) 2.6 MB Files

—-—
master dtop_catalog_from_to_excel + v History Q Find file Web IDE & v
‘ Issue/209 - Single selection for catalogs @ a283387a 3
OCC Integration Team for DTOcean+ authored 1 day ago

B README B @1/CD configuration 3 No license. All rights reserved & Add Kubernetes cluster

Name Last commit Last update
| sic Issue/209 - Single selection for catalogs 1 day ago
B tests/e2e-cypress Issue/209 - Single selection for catalogs 1 day ago
& api @ 92boe92f Intermediate stable version 3 months ago
B dtop_main @ 6dcb9a6c Test integration to main module 3 weeks ago
@ .editorconfig Intermediate stable version 3 months ago
B env Test integration to main module 3 weeks ago
B .gitattributes Test integration to main module 3 weeks ago
@ .gitignore fix E2E tests instability issues on slow runners 1 week ago
B .gitlab-ciyml fix E2E tests instability issues on slow runners 1 week ago
@ .gitmodules Test integration to main module 3 weeks ago
B .pre-commit-config.yaml Test integration to main module 3 weeks ago
@ Dockerfile fix E2E tests instability issues on slow runners 1 week ago

FIGURE3-10REPOSITORY OFHECATALOGUE MODULE
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The following cataloguefiave beenidentified and implemented in DTOceanPluSatalogues are
grouped bycategoly, providing one catalogue for each identified table.

These examples are still subject to chardjging the integration phaseeither to better represents
the needs of each of theodules, or to correct format issues due to database technology choices.

It can also be possible to add new catalogues or to merge some of them.

Logistics and Marine Operations\

Station Keeping \

zTermma\s

i Operation Type

i Equipment ROV |

iWH’E Ropes

z Synthetic Ropes

icnams

iEquipmem Drivers i Equipment Burial

i Equipment Pratection

i Anchors

i Shackles and Swivels

i Buoys

EVESSE\S

EVEC |

i Equipment Pilling

Energy Transformation \ Energy Delivery \
i MechT_wells i MechT_Impules istatic cable i Dynamic Cable iwa Mate

E ElectT_SCIG | E Grid_PaowerConverter

zDry Mate

i Transfarmer i Callection Paint

i Switchgear

i Power Quality |

Environment & Social Acceptance

e e

FIGURE4-1LIST OF CATALOGUEBY CATEGORIES

4.1 Generic presentdion

4.1.1 Logistics and Marine Operations:

Activities
Operation Type

Terminals
Vessels

= =4 —a —a —a -2

Equipment (Pilling, Protection, Burial, Drivers, ROV)

VesselEquipment Combinations (VECSs)

The data will be stored in simple tables, with some need for-tmiene and oneto-many relations.
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The Activities catalogue lists marine activities. An activity consists of an operation (from the
Operations catalogue) as well as other related attributes such as duration and location.

The Operations catalogue lists marine operations.oferation requires relations to possibly multiple
existing VECs.

The other catalogues can be treated as simple tables.
4.1.2 Station Keeping

Soil type

Buoys

Shackles and Swivels
Anchors

Chains

Wire ropes

Synthetic ropes

= =4 -4 —a —a -2 9

The catalogues can be treated simple tables.

As several catalogues have almost the exact same columns, there is a possibility to merge them all
(except for Soil type) into one and/or separating Shackles from Swivels.

4.1.3 Energy Delivery

Power quality
Switchgear
Collection point
Transformer
Dry mate

Wet mate
Dynamic cable
Static cable

=4 =4 -4 -8 a8 -8 -8 9

The catalogues can be treated as simple tables.

There is a possibility to merge some catalogues (Dry and Wet mate, and Dynamic and Static cable).
The final tables are not defined yet, as further data coulatééed and merged into a Connector table.

The Energy Delivery module does not require the user to select directly input from the catalogues,
instead the optimal input will be provided by the module. Catalogues are required mainly for
management, browsing ash export (to CSV primarily) purposes.
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4.1.4 Energy Transformation

9 Turbines
1 Power generators and convertors

The catalogues can be treated as simple tables.

The Energy Transformation module does not necessarily require the user to select directly entries
from the catalogues. Depending on the usage of the Energy Transformation module the user will be
either provided the optimal input or required to enter a custom entry. Catalogues are required mainly
for management, browsing and export purposes.

4.1.5 Environmentand Social Acceptance

1 Endangered species

The catalogue can be treated as a simple table.

The Environment and Social Acceptance module requires JSON visualisation and export of the data.
4.2 Energy Delivery Example

Using the frameworks SAFRS and Flasmin, here is an example based on the data provided as
example from the Energy Delivery module.

The data is imported from an excel file via a script which will load the data into a PostgreSQL
database, from the data read, the SQLAIchemy modetonstructed andthe business logic and
corresponding APkgenerated with the SAFRS framework. The web interface iSnerated using

the FlaskAdmin framework.

Admin Home  EnergyDelivery~

Catalogues Collection Point
Dry Mate
Dynamic Cable
Power Quality
Static Cable
Switchgear
Transformer
Wet Mate

FIGURE4-2ENERGY DELIVERY CALOGUE
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Admin  Home | EnergyDelivery~

List(9) = Create  Export Wit selected~

Input Output A Dry Wet Outer
O Input Output Connector Connector V1 vz Rate Mass Mass Height Width Depth Colour Coating Foundation Busbar Cost Coolir
O si 4 1 wet-mate dry-mate 6600 11000 100 100 100 10 10 10 yellow  metal gravity single 150000 None
4 BE 1 wet-mate dry-mate 11000 33000 100 100 100 10 10 10 yellow metal gravity single 150000 None
nird BE 1 wet-mate: dry-mate 6600 33000 100 100 100 10 10 10 yellow metal gravity single 150000 None
o LE 4 1 wet-mate dry-mate 6600 6600 100 100 100 10 10 10 yellow  metal gravity single 100000 None
O si 4 1 wet-mate dry-mate 11000 11000 100 100 100 10 10 10 yellow  metal gravity single 100000 None
4 BE 1 wet-mate dry-mate 33000 33000 100 100 100 10 10 10 yellow metal gravity single 100000 None
nird BE 1 dry-mate dry-mate 690 690 100 100 100 10 10 10 yellow metal gravity single 100000 None
o LE 4 1 dry-mate dry-mate 690 11000 100 100 100 10 10 10 yellow  metal gravity single 100000 None
O si 4 1 dry-mate dry-mate 690 33000 100 100 100 10 10 10 yellow  metal gravity single 100000 None

FIGUREA-3COLLECTION POINT
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s.#/ . #,5%) . 2%-12+3 1| . $ &5452% 7/
5.1 Conclusion

This deliverable captures the main functional and technical aspects of the Catalogues module. While
the module can be run in a standalone mode its addallie comes from being connected to other
modules to provide input selection. As standalone the module provides complete management
functionalities of the data in a usdriendly interface. The goal is to provide a centralised and stable
point of entry forvarious types of data.

5.2 Future work

The current implementation allows to showcate mainoperationalfunctionalitiesandprovidesan
easily configurable solution which can rapidly adapt to catalogue format chadigeng the
integration phase The module is equipped to quickly integratew cataloguesthat might be
provided (most of them are to be finalized into their final form), in a modular and scalable way.
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