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Executive summary

This document represents the user manual of the enRichMyData Integration Toolbox. The document
presents the hardware and software needed to execute the toolbox but also how the toolbox can be
installed and configured.

Once the toolbox is installed, the user can find in the document instructions how to login into to the web
interface, access the monitoring dashboard, add Docker images and define the processing components,
how to perform user administration and how to create and execute workflows.

Besides the access through the web interface, the toolbox can also be accessed programmatically via its
REST APl interface, allowing integration with third-party systems.

At the end of the document, a concrete example of how a workflow along with all needed components
can be developed and executed.
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1 Deliverable overview

1.1 Deliverable purpose, scope and context

This document represents the Software User Manual of the enRichMyData integration platform. It
provides users with guidance on how to install the platform, how to use it from the web interface but also
how to use it programmatically, from third party applications, using its REST API. Additionally, it provides
an example on how to add all components (docker images, processing components, workflow, etc.) from
scratch and executing a concrete pipeline.

1.2 Target audience

This deliverable is specifically designed for the stakeholders of the enRichMyData (EMD in short) platform,
encompassing professionals including developers, researchers, data workers, and other technical staff.

1.3 Deliverable structure
This deliverable contains the following sections:
e Section 3 describes the purpose of the integration platform.
e Section 4 presents the hardware and software configuration used for running the platform.

e Section 5 is the operations manual that describes how to install and configure the platform, how
to access and use the platform, both via the web interface but also via the REST API that it exposes.

e Section 6 presents an example with a pipeline created from scratch.

1.4 Applicable documents
e D1.2 - enRichMyData architecture
e D2.1-enRichMyData tools

1.5 Updates of this deliverable

This deliverable corresponds to the current version of the enRichMyData integration toolbox. It will be
evolved during the project according to the evolutions of the toolbox.

1.6 Definitions and interpretations
N/A
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2 Purpose of the software

The EMD integration toolbox is derived from the “Tool Augmentation by User Enhancements and
Orchestration (TAO)” toolbox that was initiated by the European Space Agency (ESA) with the aim to
provide extension and reusability (i.e., integration) of commonly used toolboxes in the Earth Observation
domain.

The TAO toolbox core started to be refactored in the context of enRichMyData project in order to contain
a generic core component that is not coupled anymore to Earth Observation data model and that would
facilitate the integration of EMD tools and their composition in the desired pipelines.

This framework should allow for processing composition and distribution in such a way that end users
could define processing workflows by themselves and easily integrate additional processing components.

EMD Integration platform provides a means for the orchestration of heterogeneous processing
components and libraries in order to process EMD specific data. This can be achieved in following steps:

e Preparation of resources like the execution nodes, the processing components, data sources and
sinks.

e Definition of a workflow as a processing chain.
e Execution of the workflow.
e Retrieval / visualization of the results.

EMD integration framework will contain, by default, an initial set of tools and applications that can be
combined into workflows. This default set of tools and applications will be updated during the project’s
lifetime with newly developed ones. Additionally, users can add their own developed tools, applications
or scripts to the framework.

The execution of the workflows can be performed on a single local machine or distributed on several
machines that were defined as execution nodes in the EMD frameworks, using one of the resource
managers supported (Torque, Slurm, SSH, Kubernetes).

3 Operations environment

In the next sections the principal configuration of the hardware and software components required for
the functioning of the system are described.

3.1 Hardware configuration

The master node (or the workstation — in the case of a local service), where the actual TAO services are
executing, shall have the following minimum hardware configuration:

e Processor: x64 architecture, quad core, 2.0 GHz
e Memory: 16GB RAM DDR3
e Storage: 200GB

Each execution node, where the tools instances are executed, shall have at minimum the following
hardware configuration:

e Processor: x64 architecture, dual core (with SMT/HT) or quad core, 2.0 GHz
e Memory: 24GB RAM DDR3

e Storage: 200GB for processing nodes
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A common storage space, accessible from all the nodes (both master and execution nodes) should be
provided and its size depends on the input and intermediate data produced during the execution of the
workflow steps, typically from several hundreds of GB to several TB size.

NOTE: The above values are the minimum requirements of the systems but they may vary very much,
depending on the size of data that will be used (requiring for instance more storage space), on the
algorithms involved (an algorithm that creates a huge model of several GB that needs to be loaded in the
memory might easily require 128 GB or more of RAM) and on the computations performed (an intensive
computing algorithm might require more processors in order to have reasonable computing times).

3.2 Software configuration

The following auxiliary software should be installed on the machine before deploying the EMD integration
platform:

e Operating System: Windows 10, Windows 11 or Centos 7 for standalone version and Centos 7 for
distributed version

e Java Virtual Machine >= 14.x
o Apache Tomcat servlet container >= 8.x
e PostgreSQL >=12

Nevertheless, if these software applications are not installed, the EMD toolbox installer will try to install
them.

4 QOperations manual

4.1 Set-up and initialization
4.1.1 Installation

This paragraph presents the first steps to be performed for installing the TAO platform.

The installation is performed in an automatic manner, using the installation script “install_emd.bat” for
Windows and “install_emd.sh” for Linux. During the installation, the interactions with the user are limited
as much as possible, the user is prompted only when absolutely needed such as demands for directory
locations or passwords.

In order to start the installation, the following command should be executed in the command line:

e For Windows (only the standalone mode of the TAO system):
cd <INSTALL_SCRIPTS_DIRECTORY>
install_emd.bat

e For Linux:
cd <INSTALL_SCRIPTS_DIRECTORY>
./install_emd.sh
The installation scripts handle the following operations:
e Java installation (if missing)
e Postgres installation (if missing)

e Database installation and configuration
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e Tomcat installation and configuration
e Resource manager installation (Torque or SLURM in the case of platform mode installation)
e EMD Toolbox server and EMD Toolbox Web Ul deployment and configuration

A list of available parameters of the installation script is available using the command:
./install_emd.sh --help

The script can be executed with no parameters and in this case the default values for the configurable
options are used.

4.1.2 Configuration

The configuration of the EMD Integration framework is performed via the “tao.properties” file. In this file
the following settings can be configured:

e server.port - the server port where EMD services are deployed (ex. 8880).

e proxy.type —if the system is behind a proxy, this key specifies the type of the proxy. The type of
the proxy can be one of the following values: direct — no proxy is present, and a direct
connection is available, http — a proxy for high level protocols such as HTTP or FTP is used, socks
—a SOCKS (V4 or V5) proxy is used.

e proxy.host —the hostname or IP address of the proxy is specified.
e proxy.port —the port for the proxy connections.

e proxy.user — the user for the proxy.

e proxy.password — the password for the proxy.

e spring.datasource.url —the EMD database connection URL in the format
jdbc:postgresql://SERVER:PORT/DB_NAME?stringtype=unspecified, where SERVER is the server
name or IP (default = localhost), PORT is the port for the postgresql server (default 5432) and
DB_NAME is the data base name (default emddata).

e spring.datasource.username — the EMD database connection username (default tao).
e spring.datasource.password — the EMD database connection password (default tao).

e tao.drmaa.sessionfactory —the EMD defined session factory for DRMAA. This is the Java class
name that implements the DRMAA interface (default
ro.cs.tao.execution.local.DefaultSessionFactory but can be also
ro.cs.tao.execution.drmaa.slurm.SlurmSessionFactory or
ro.cs.tao.execution.drmaa.torque.TorqueSessionFactory, for example, for resource manager
Slurm or Torque respectively).

e master.docker.mappings — the binding between the host and the docker container of the
working directory, configuration, input and output directories (the first value is the host
directory and the second is the containner directory). This allows mapping various directories
into the Docker container when executing “docker run” commands. An example would be a
value like { "workspace.mount": "/mnt/tao/working_dir:/mnt/tao", "temp.mount":
"/home/tao/workdir:/mnt/workdir", "cfg.mount": "/mnt/tao/cfg:/mnt/cfg" } that defines the

mappings for workspace, working or configuration directories.
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4.1.3  First administration steps

In the case of using Kubernetes as a Resource Manager through the DRMAA API, the Kubernetes cluster
needs to be created a priori, as this cannot be done automatically by the EMD framework.

4.2 Getting started
The EMD system can be accessed at https://<server_name>:<port>/
using one of the following Web browsers:

e Firefox version 30 or higher

e Chrome version 14 or higher

The first page displayed when accessing the EMD framework
(https://<server_name>:<port>/ui/login.html) is the login page as shown below.

User Authentication

Did you forget your password or

your username? Lagin

Figure 1: User authentication
In order to access the EMD framework, the user must be registered on the application. The user has to
authenticate with username and password on the login page.

Any access of anyURL in the web application when the user is not authenticated already, is followed by a
redirection to the login page.

4.3 EMD toolbox interaction via web interface
4.3.1  Monitoring dashboard
4.3.1.1 System monitoring

This interface allows the users to view the current status of a node (if it is available or offline), the
execution status of a certain workflow (not running, executing, paused completed or in error), the status
of a certain task in the workflow (awaiting to be executed, executing, finished or error) or the quota status
for that user (percentage and the value of the disk space used).

It presents also general information about the platform/system status and synthetic overview about
resources/load/nodes/activity.

The dashboard facilitates access to different parts/components of the system/platform through menus.
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Administrator Account
ADMIN

& vy

% Admin area

= My WORKSPACE

enRichMyData

= SHARED WORKSPACE

Common Files

% RESOURCES

Figure 2: Toolbox menus

The Dashboard is the first page that is displayed to the user after the login. In the dashboard, the following

information is available:

e Recent notification messages.

e The status of the EMD master node, such as the last start time, the number of processors of the
master node, the memory used and a graph displaying its processor and memory usage.

e A summary information about the load of each processing node defined in the EMD framework.

e Alist of present workflows running and the percentage of completion.

enRichMyData

Administrator Account
ADMIN

Dashboard overve

Running Jobs

Q

Workflow: EMD Pipeline 1
user: undefined, status: RUNNING -
Tasks:
Data_Preparation [updated 2023-09-19 08:56:53], @sen2agri-dev
lookup
features_extraction
prediction
features_extraction_revision
export

Download statistics

NodowmIBads in progress

Active downloads: 0

O Cancel

= g A . Administrator Account &%

Executions History

Listupdated

Job name: EMD Pipeline 1, 08/09/2023 23:45:02
Job name: EMD Pipeline 1, 08/09/2023 23:17:20
Job name: EMD Pipeline 1, 08/09/2023 22:42:02

Job name: EMD Pipeline 1, 08/09/2023 22:25:59

Notifications History current page: 1

Task 21 (Data_Preparation, job ) on node senZagri-dev changed to Running

Task 21 (Data_Preparation, job 6) on node senZagri-dev changed to Queued

Job [5] [EMD Pipeline 1] in 16845
Task 20 (export, job 5) on node sen2agri-dev changed to Pending finalisation
Task 20 (export, job 5) on node senZagri-dev changed to Running
Task 20 (export, job 5) on node senzagri-dev changed to Queued

current page: 1

Figure 3: Dashboard view
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4.3.1.2  Notifications in the EMD framework

EMD framework offers a notification mechanism that informs the user about the status of the last
operations performed. These notifications are displayed as popups in the upper right side of the interface.
The notifications can be general information messages (Figure 4) or error messages (Figure 5).

enRichMyData

Figure 4: Showing notification messages

The error messages are also presented to the user upon validation of inputs.

Add new execution node
ran

The hostname contains invalid characters.

Figure 5: Showing the error messages

Notifications are also displayed during workflow runtime in the Dashboard main page, as presented in

Figure 3”.

4.3.2 Toolbox Docker images

Normally, the executable tools (applications) are packed into Docker images. A docker image might
contain one or several tools or applications. These applications are the ones that are actually executed in

the pipelines, from the Docker containers.

The EMD framework allows the user to register Docker images containing the tools that could be used
inside pipelines. When the user accesses the Toolbox Image Descriptors page, a list of existing Docker
images is displayed.

oolbox Containers +

= toolbox containers that c

~ =
+7vQ CcEH
22 Containers - 1 to 8 of 40 Order:|[Name ascending v
nrest (TETEE)S ) st
BA-22-7-2 ENMAP EnMAP-Box EnMAP-Box
latest enmap
Fo
ned_a P
BA22.7.2 Container BAZ2.7.2 Container EnMAP-Box Container EnMAP-Box Container
(taresT- (taresT- (taresT)- (taresT-
ENMAP EnMAP-Box ENMAP EnMAP-Box ENMAP EnMAP-Box ENMAP EnMAP-Box
latest latest latest latest
Fa
v P v v v
EnMAP-Box Container EnMAP-Box Container EnMAP-Box Container EnMAP-Box Container
3k

Figure 6: Toolbox Docker image descriptors page

The user has the option to edit existing delete or add new images.
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In order to add a new Docker image, the user must submit necessary information as shown in Figure 7:

Add new toolbox container *

Name

Description

Docker file [Browse | Mo file selected.

Docker files +
Auxiliary files +
Add Descriptors )
Container [Browse .| Mo file selected. Add container deseriptor

deseriptor

Component [Browse...| Mo file selected. Add component descriptor

descriptor

Logo image (Browse .| No file selected

Figure 7: Add a new docker image

In the page shown in Figure 7, the user will need to provide the following information:

o The name of the Docker image. This is the name that is actually used for the name of the image
in Docker itself (as seen when running the command “docker images”).

e Ashort description of the Docker image.
e The Dockerfile file that is used to create the Docker image.

e The docker files that need to be added into the Docker image when it is created using the above-
mentioned Docker file (as when the “docker build” command is run).

e lLogo image — a png file that will be used in the toolbox to be displayed for this Docker image.

In order to create also a Docker image descriptor, the user will have to press “Add container descriptor”
button. The Docker image descriptor is what is registered in the toolbox database and contains
information about the Docker image registered in Docker, a name to be displayed to the user in the Web
Interface (may or not be the same as the registered Docker image name), the tool executable(s) that are
encapsulated in that docker image and the path where they are located inside the docker image.
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Edit toolbox container et
Name emdplsl
Description EMD Pipeline 1 Step 1 - Data preparation -"!\
Application path Jusrfbin/
Applications — Path Memory Parralel Flag
Requirements Template
@  data_preparation data_preparation.py 0 parallel flag template

Formats

Format name
parameter

Common
parameters

Tag

Update container

Close

Figure 8: Adding the Docker image descriptor

At this stage, are defined only the tools executables that are contained in the Docker image (name, path
in the docker image) but not how these executables behave when added in a workflow or when they are
executed (parameters, inputs, outputs etc.). This is performed later, as described in the next section.

4.3.3  Processing components

The processing components are wrappers describing the attributes of the tools that can be used in the
construction of workflows. These attributes are the name of the component, the executable to be
invoked, input and output parameters, etc.

In the “Components” section, which is located under the “Admin area” of the menu, the user will have
access to the page presenting a list of processing components.
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Components

+7vQ

= Processing modules - 1 to 8 of 767

AGGREGATE
ggregate

i: (C) CNES Apache License
This applicatian assign a class en each object of a segmentation by majority
voting on a pixel-based classifcation

an

o

AGGREGATERASTERLAYERBANDS

teRasterLayerBands

Andreas Janz, Benjamin Jakimow, Fabian Thiel, Sebastian ...
tC2018.2022

Compute various aggregation functians over all bands, while ignaring no

data values.

w(f

w(f

APPLYMASKLAYERTORASTERLAYER
ApplyMaskLayerToRasterLayer

3.0

Andreas Janz, Benjamin Jakimow, Fabian Thiel, Sebastian ...
t:C 20182022

212
hors: Alex Becheru, Lidia Baciu
t: (€12021
Computes burned

Area: e mask ayer evaluates to false are se

aa

BANDMATH
BandMath

730
OTB Team

fit: (C) CNES Apache License

Dt & monaband image which s the resut of a mathematical operation

on several multi-band Images.
E

o

BANDMATHX
BandMath

on: 7.3.0
OTB Team

PyTight: (€) CNES Apache License

This applicatian performs mathematical aperatians on several multiband

images.

o

BINARYMORPHOLOGICALOPERATION ,&

BinaryMorphologicalOperation

OTB Team
PyTight: (€] CNES Apache License
Performs morphological operations on an input image channel

aa

Figure 9: Processing components page

In this page, the user can manage processing components.

i

BLOCKMATCHING

BlockMatching

730
OTB Team

PyTght: (€) CES Apache License

Performs biocimatching to estimate pixel-wise disparities between two,

images.

To add a new component, select the “+” button. This will allow opening the “Create a processing module”
window as shown in Figure 10.
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Create a processing module x

Please check all the tabs before saving a new processing module.

General desc. Configuration Parameters Sys. vars. Sources & Targets
D
Label
Version
Description
4
Author
Copyright
Status Active w
Visibility Contributor defined component w
Template Type Apache Velocity template ~
C Type Executable v
Component Category Miscellanecus w
Parallelism <

Tags

Create a processing module

Help filling in

Please fill in all needed infermation. Module 1D must be unigue. Module 1D can contain letters [a-2), numbers (0-9) and periods ).

Close

Figure 10: Creating a new processing component

In the processing component window shown in Figure 10, the user needs to fill in various fields about the
component. The required fields in the General Description tab are:
e |D—aunique ID in the toolbox of this processing component.

e Label — a short description of the processing component that will be displayed in the web
interface.

e Version —the current version of this processing component.
e Description — a detailed description of this processing component.
e Other fields that are optional

The “Configuration” tab describes mainly the template for the command line that is used for invoking the
tool described through this processing component descriptor.
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Edit processing module: S1 - DATA PREPARATION =

Please check all the tabs before saving a new processing module.

General desc. Configuration Parameters Sys.vars. Sources & Targets
Container emdplsl W
File location data_preparation.py

Working directory

Template contents 5in Sparam1l Sout

Save processing module

Help filling in

Please fill in all needed information. Module ID must be unique. Module 1D can contain letters (a-z), numbers (0-9) and periods [.).

Close

Figure 11: Processing component configuration

In this page, the user will have to fill:

e The Docker image — represents the docker image that encapsulates the executable that is
described by this processing component. This can be selected from a dropdown control listing all
the Docker images registered in the toolbox.

e The File location — this is the path of the executable in the Docker image as defined when it was
added to the Docker image descriptor (see Figure 8: Adding the Docker image descriptor).

e The working path inside the Docker container that is used for saving intermediate files.

e Template contents — describe the command line template for the tool added. This describes
actually the invocation arguments of the application that will be invoked. The template should
contain the inputs and the outputs but also the parameters from the command line. Whenever a
parameter starts with S this is used as a placeholder for an input or a parameter that will be
replaced during execution with concrete values (paths or other values). To be noted that there is
made a distinction between inputs, outputs, parameters and fixed values. Thus:

e Aninputis a file that is defined with a placeholder (ex. Sin) and describes what is received by this
tool which means that when defining a pipeline, it can accept to connect with outputs from other
components. This is also referred to as a “source” of the processing component.

e An output is a file that is defined with a placeholder (ex. $in) and describes what is produced by
this tool which means that when defining a pipeline, it can be the input to other components. This
is also referred to as a “target” of the processing component.

e Parameters are some arguments of the tool that cannot be used to interconnect the component
but that can be still changed by the user before execution. Some examples would be a parameter
accepting either value “score” or “rho2”.
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e Fixed parameters are arguments in the command line defined by the “Template contents: that
cannot be changed before the execution of the workflow.

The parameters can be defined in the page “Parameters”:

Edit processing module: $4 - PREDICTION o

Please check all the tabs before saving a new processing module.

General desc. Configuration Parameters Sys. vars Sources & Targets

Parameter list:

Name Description Parameter Label Parameter Type Data Type Default value

# W paaml Feature Name Feature Name Regular v string ¥  score

Save processing module

Help filling in

Please fill in all needed information. Module 1D must be unique. Module ID can contain letters (a-z), numbers (0-9) and periods ().

Close

Figure 12: Processing component parameters

For defining the inputs and outputs, the “Source & Targets” tab should be selected:

Edit processing module: S4 - PREDICTION X

Please check all the tabs before saving a new processing module.

General desc. Configuration Parameters Sys. vars. Sources & Targets
S0 Nai Format T Geomet CRS Sensol Dimensi Cardinality
urce me rm. ometr nsor imension
yee y Type (0 for list)
B in OTHER v UNKNOWN v 1 8
. . Cardinality
Target Name Format Type Format Name Default Value Sensor Type Dimension (0 for list)
i 18

E  out OTHER v Select. ¥ output_s4.json UNKNOWN

Figure 13: Processing components inputs and outputs

NOTE: The parameters, inputs and outputs are defined in the corresponding fields by removing the

placeholder prefix (S).
For the editing, the user will be directed to a similar window as for new components definition.
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4.3.4 User administration

The user administration can be performed from the menu “Resources” -> “Users” option.

This submenu is displayed only for administrators.

Users management the users ofthe

Actheusers  Pendingusers  Disabled users

+vQ

]
~

il

& Users-1to8of 10

order:|Name ascending ¥/

ACCOUNT ADMINISTRATOR

admin

\
8
(

Groups: ADMIN

Email address: kraftek@ec-s.ro

User type: INTERNAL

Status: ACTIVE

Last log-in: 2023.08-03 08:17:38

aoo

ALEX GROSU

alex

Groups: USER
Email address: alex.grosu@c-s.ro
User type: LDAR

Status: ACTIVE

Last log-in: 2023-03-13 16:04:31

aoo

ALEXANDRA STANGA

astanga

Groups: ADMIN
Email address: alexandra.stanga@c-s.ro
User type: LDAP

Status: ACTIVE

Lastlog-in- 2023-08-03 06:52:50

aoao

COSMIN CARA
kraftek

,_.
™

Groups: ADMIN

Email address: kraftek@c-s.ro

User type: LDAP.
Status: ACTIVE

Last log-in: 2023-07-31 13:04:42.

aoa

COSMIN UDROIU

cosmin

Groups: USER
Email address: cosmin.udroiu@c-s.ro
User type: LDAP.

Status: ACTIVE

Last log-in: 2023-05-22 10:53:30

aoo

The Users page is illustrated in Figure 14 where available actions are:

e addanew user.
e edit user details.
e disable user.

e delete user.

DENISA ISVERNEANU

dstefanescu

Groups: ADMIN
Email address: denisa.stefanescu@c-s.ro
User type: LDAP.

Status: ACTIVE

Last log-in: 2023-08-02 14:59:08

aao

NICU STANCIOI
nicu

» y
-
[ Wi

Groups: ADMIN
Email address: nicu.stancioi @c-s.ro
User type: LDAP.

Status: ACTIVE

Last log-in: 2023-08-03 08:05:28.

aoao

Figure 14: Users visualization

For adding a new user, the following details should be provided:

OANA HOGOIU

cana

Groups: USER

Email address: 0ana.hogoiu@c-s.ro

User type: LDAP.
Status: ACTIVE

Last log-in: 2023-02-07 16:32:54.

aoa
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Add new user

User Type TAQ local user v
Username
First name
Last name
Email

Alternate
email

Organization
Phone
Quota (GB) 1000

Group O ADMIN
membership ] PUBLIC_USER

Help fillingin

Please fillin all needed information. All data needed to identify a user must
be unique, username and email address will be validated on the server
against all existing users.

Close

Figure 15: Adding a user

A non admin user can edit his/her details by clicking on the avatar from toolbar and then on the ‘Profile’

mz x;' Q.' . Max Mustermann

button.

Max Mustermann

ADMIN
krafteki@c-5.ro

Figure 16: User's avatar options

The following pop-up window will be displayed:
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First name: Mustermann

Last name: Mazx

Organization: CSRO

Role: ADMIN
Username: admin
Email: kraftek@c-s.ro
Alternative email: oana.hogoiu@c-s.ro
Phone:
Quota: 1000

Edit Close

Figure 17: User profile visualization

The user can edit only the inputs which become editable after ‘Edit’ button is pressed.

4.3.5 Workflow management

To start performing workflow operations, the user will have to access the section “Workflows” from “My
Workflows” section. Selecting this option, the user will be redirected to the main workflows page where
a list of existing (if any) workflows is presented.

On this page, the user has the option to create, delete or edit workflows.

Workflows The list of workflows crect:
Active workflows Inactive workflows
+7vQ CEB
¢ Workflows -9 to 9 of 9 Order:[Name ascending  ~|
TEST QUEUED JOBS x
Owner: 6a51ba89-01e9-48¢2-b9af.5b52e3chSfef
202308 2671328003
PRIVATE
(] /]=[a]c]e]=]a]

Figure 18: Workflows page

By pressing the “+” button, the editing page of a new workflow is displayed. On this page, the user has
the option to drag and drop tools from the “Toolbox” menu available on the left side and then
interconnect these components according to the definition of the pipeline.
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Administrator Account | ToolBax x Test  x

!

A ~ [ —
ity Ary

(A
&

Sentinel2-2
procict et sdmin 20230351 172316

Sentinel2-1 ™~ I
proguctsetadmin 2020322142641 S + FusionOfClassifications

/
.

@ parallelism: 4 wii |

Figure 19: Workflow creation

Once a workflow is created, from the Workflows page the following operations become available:
e Edit description.
e Edit the workflow — in this case the user is redirected to the same page as for workflow creation.

e Clone the workflow. This will create a completely new independent copy of the original workflow.
Any change or enhancement of this new copy will not affect in any way the original workflow
definition.

e Start the execution, monitor the execution and see the results, when finished.

e Export the workflow as a script. At present it is possible to export into JavaScript, Bash and CWL
scripts.

4.3.6  Accessing ‘How to’ section

The ‘How to’ describes the steps required to perform an action. For example, if the user has a question
about how to add a new executing node, he/she will find the answer selecting the panel ‘Workflows’.
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Workflows can be managed fram "Workspace’ submen:

Workliow categories can be found as tabs in the upper part of the paage as follows:  active workfiows 9 Inactive workflows

@ How to add a new workflow

A pop-up window for adding a new workflow will be open if you click on the 4 icon. After you add all the information about the new workflow you have to click the button m If everything goes well, the new workflow will be
displayed in the page.

@ How to edit the description of a workflow

For editing a workflow, you have to click on the u icon. A pop-up window will be open. The changes will only apply after clicking the button and if no error message is displayed.

@ How to edit a workflow

For editing a workflow, you have to click on the icon that redirects the user to the editing page. The page has a toolbox menu on the left, a canvas where the user can drag and drop elements from the toolbox menu and a preview that
makes it easier to access the elements on the canvas by click-ing on the blue squares.
ToolBox.

» Datasources

» Product sets / queries.
> Raster

> Vector

> Optical

» Radar
“Miscellaneous

The elements will appear on the canvas and the user can link them together using the coloured squares for inputs and outputs.

~ Annlv Orhit File 1

Figure 20: “How To” help page

This page can be seen as a short overview of this document ‘EMD toolbox interaction via website’ section.

4.4 EMD toolbox interaction via REST API

Besides interactions via the web interface, the toolbox allows accessing almost all the functionalities also
via a REST API. The complete list of the operations via the APl are provided via a dedicated documentation
page in the web interface of the toolbox that is generated in OpenAPI format using Swagger from the REST
APl endpoints java doc. These documentation pages are accessible at the following address:

<server_name>:<server_port>/docs/swagger-ui/index.html

The APl documentation is structured by categories of operation, each category containing the endpoints
description. For each endpoint the following information is provided:

e The path and the access type of the endpoint.

e The description of the endpoint.

e The parameters of the endpoint with their name, type, description and if required or not.
e The description of the response generated (along with some examples).

Additionally, Swagger generated documentation allows the user to query endpoints directly from the
documentation page by clicking on the “Try it out” button and then execute a request.

In the following sections wepresent the API for the main functionalities of the toolbox.
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Authentication API

Login
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The following endpoint describes the login request.

fauth/login Logsina user

Logs in a user

Parameters

Name

Description

username *

string
(query.

string

(query)

The user account

The user password

Responses

Code

200

Deseription

OK

Media type
application/json ~

Controls Accept header.

Example Value | Schema

=

enRichMyData

Try it out

Links

No links

4.4.1.2 lLogout

Figure 21 Login REST API endpoint

The following endpoint describes the logout request.
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~ &

fauth/logout Logs outa user

Logs out a user

Parameters Try it out

Hame Deseription
X-Auth- o
Token * =4 The authentication token

string

(header)

Responses
Code Description Links
No tinks

OK

Media type
applicationfjson N

Controls Accept header.

Example Value | Schema

Figure 22: Logout REST API endpoint

4.4.2 Docker images integration API

4.4.2.1 List available images
The following endpoint describes the request for retrieving the docker images available in the system.
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J/docker/ Lists the docker images available on the system A~ i

Lists the docker images available on the system.
Parameters Try it out

Name Deseription

pageNumber
integer(sint32) (optional) The page number of the result set

(query)

pageSize
integer(sintaz) (optiona) The page size

(query)

sortByField
string

(query)

(optional) The name of the field used for sorting

sortDirection . )
(optional) The sort direction

string
(query) i
Available values : ASC, DESC
B )
Responses
Code Description Links
200 No tinks
oK
Mesdia type
applicationfjson >

Controls Accept

Example Value | Schema

Figure 23: List available Docker images REST API endpoint

4.4.2.2 Add a new docker image

The following endpoint describes the request for adding a new docker image into the system.
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Jdocker/ Createsa new entity ~ a

Creates a new entity. If values of the entity fields are not correct, the response will contain which values were faulty.

Parameters Try it out

Mo parameters

Request body application/json ~ l

Example Value | Schema

rallelFlagTemp
ErOryRequi reme

ormat™: [
ing”

omonParaneters
“formathaneParans

Responses
Code Description Links
200 No links
0K
Madis type

application/json ~

Figure 24: Add new Docker image REST APl endpoint

4.4.2.3 Returns the details of a image

The following endpoint describes the request for retrieving the details of a docker image already existing
in the system.
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/docker/{id} Retums the details of the entity ~ &

Returns the details of the entity

Parameters .
Name Deseription

jd * requirsa .

string The entity identifier

(path)

Responses
Code Description Links
200 No links
oK
Media type
applicationfjson -

Controls Accept header.

Example Value = Schema

Figure 25: Get Docker image properties REST APl endpoint

4.4.2.4 Delete a Docker image entity

The following endpoint describes the request for deleting a Docker image from the system.

/docker/{id} Deletes an entity Al &

Deletes an entity

Parameters -
Name Description

jd * requirsa ) )

string The entity identifier

(path)

Responses
Code Description Links
200 No links
oK
Wedia type

Controls Accepe header

Example Value | Schems

Figure 26: Delete a Docker image REST API endpoint

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION'S HORIZON EUROPE

RESEARCH AND INNOVATION PROGRAMME UNDER GRANT AGREEMENT NO 101070284. Page I of Bl




.

D3.1 enRichMyData integrated toolbox v1
enRichMyData

4.4.3  Processing components administration API
4.4.3.1  List available processing components

The following endpoint describes the request for listing the processing components defined in the system.

| GET /comp t/ Lists all the in the system, op! providing paging and sorting information. /\| -

Lists all the components registered in the system, optionally providing paging and sorting information.
Parameters Try it out

Name Description

pageMumber
integer($int3z)
(query)

(optional) the page number

pageSize
integer(tints2)
(query)

(optional) the page size

sortBy
string (optional) the field to sort on

(query)}

sortDirection
(optional) the sort direction

string
(query} §
Available values - ASC, DESC
B )
Responses
Code Description Links
200 Mo links
OK
Mesdia type
applicationfjson ~

Figure 27: List processing components REST APl endpoint

4.4.3.2 Create a new processing component

The following endpoint describes the request for creating a new processing component.
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fcomponent/ Crestes 3 new processing component for the current user N -

Creates a new processing compenent for the cumrent user

Parameters Try it out

No parameters

Request body application/json -

The desariptor of the processing component

Example Vialus | Schema

Responses
Code Description Links
200 No linkz
oK
Wedla tpe

application/json -
COMRIDIS Accegt MEGORT

Exampls Valus  Schema

Figure 28: Add new processing component REST APl endpoint

4.4.3.3 Get a processing component description

The following endpoint describes the request for retrieving the properties of an existing processing
component.
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/component/{id} Returs a processing component desariptor by id. ~ &

Returns a processing component descriptor by id

Parameters ( Try it out |
Name Description
i * raursa .
string The component identifier
(query)
Responses
Code Description e
200 Mo links
oK
Media typs

application/json ~

Controls Accept header.

Example Value | Schema

Figure 29: Retrieve a processing component REST APl endpoint

4.4.3.4 Remove a processing component

The following endpoint describes the request for removing an existing processing component.

/component/{id} Remoues a processing component ~ &

Removes a processing compenent. Only the owner of the component or an administrator are allowed to invoke this method

Parameters Try it out
—— J
Hame Description
id * requinsd ]
string The component identifier
(path
Responses
Code Deseription Links
200 No links
OK
Megia type
applicationfjson ~
Controls Accept headar

Example Value | Schema

Figure 30: Remove a processing component REST APl endpoint
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4.4.4  Workflows API
4.4.4.1 Lists the workflows that are visible to the current user

The following endpoint describes the request for retrieving the list of workflows that can be executed by
the current user.

Jviorkflow/ Lists the workflows that are visible to the cument uses, optionally specifying the pagination of results. ~ i

Lists the workflows that are visible to the current user, optionally specifying the pagination of resufts.
Parameters [ Try it out |

Name Description

pageNumber
integer(sintsz) (OPtional) The page number

(query)

pageSize .
integer(gint2) (Optional) The page size
(query)

sortBy
string (optional) The field to sort on

(query}

sortDirection o
(optional) The sort direction

string
(query)
Available values : ASC, DESC
C 2
Responses
Code Description Links
200 No links
oK
Madis type

applicationfjson ~

Controls Acc

Example Value | Scheme

Figure 31: List workflows REST API endpoint

4.4.4.2 Create a new workflow

The following endpoint describes the request for creating a new workflow.
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Sworkflow/ Creates 3 new entity. ~ @

Creates a new entity. If values of the entity fields are not comect, the response will contain which values were faulty.

Parameters Try it out

Mo parameters

Request body application/json b4

Exampla Valus | Schems

Responses
Code Description Links
200 No link=
0K
Media tpe
application/json -

Controls Accegt header.

Exsmpls Valus  Schemz

Figure 32: Create a new workflow REST API endpoint

4.4.4.3 Get the description of a workflow

The following endpoint describes the request for retrieving the descriptor of an existing workflow.
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fworkflow/{id} Returns the desgiptor of s workflow

Returns the descriptor of a workflow

Parameters

Name Description

jd * meaurea
snteger(gintss) |N€ Workflow identifier

(path)

Responses
Code Description
200
OK
Megia type
applicationfjson ~

Controls Acc

Example Value | Schema

Try it out

Links

Mo links

Figure 33: Get description of a workflow REST API endpoint

4.4.4.4  Delete a workflow

The following endpoint describes the request for deleting an existing workflow.

m fworkflow/{id} Deletesan entity

Deletes an entity
Parameters

Name Description

jd * reaursa
integer(gintsa) 1N€ entity identifier

(path,

Responses
Code Description
200

OK

Megia type

Controls Accept header.

Example Value | Schems

[ Tryitout

Links

No links

Figure 34: Remove a workflow REST API endpoint
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5 Deployment infrastructure

The current EMD integration platform represented by TAO is deployed at the following address:

http://enrichmydata.c-s.ro

A

enRichMyData

The platform does not allow in this moment self-registration so any user desiring to access it will have to

contact EMD or CS GROUP — ROMANIA team.

The next table presents the list of current deployments for all tools available at this moment in the project

and enumerated in D2.1:

Tool Deployment
ABSTAT http://abstat.disco.unimib.it/apis
SemTUI Available as docker image :
ghcr.io/i2tunimib/tui:latest
Pulled in https://enrichmydata.c-s.ro
Ontotext GraphDB https://graphdb.innograph.enrichmydata.eu

Ontotext Semantic Objects

https://graphgl.innograph.enrichmydata.eu

Ontotext Semantic Search

https://graphgl.innograph.enrichmydata.eu

Ontotext Refine

https://refine.innograph.enrichmydata.eu

RMLMapper Available as docker image :
rmlio/rmImapper-java
Latest docker image also pulled in
https://enrichmydata.c-s.ro

selBat https://alligator.hel.sintef.cloud/Alligator

Ontotext Reconciliation

https://reconciliation.innograph.enrichmydata.eu

Wikifier

https://wikifier.org

Expert Al Platform Document Analyser

https://deployenv6.expertcustomers.ai:8084/services/

emd/analyze

Event Registry Relation Classifier

http://eventregistry.org/api/vl/

InfoMiner

https://infominer.ijs.si/datasets

Image can be also built
https://github.com/Infominer-JSI/infominer-
is/blob/main/docker-compose.yml|

using:

Expert Al Platform Document Classification

https://deployenv6.expertcustomers.ai:8084/services/

emd/classify

LamAPI

https://lamapi.hel.sintef.cloud/
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TAO https://enrichmydata.c-s.ro
StreamStory http://atena.ijs.si:8080/login
Carbontracker Available as python plugin :

pip install carbontracker

Installed in https://enrichmydata.c-s.ro
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6 Pipeline creation example

This section presents step by step the implementation of a pipeline using the EMD Toolbox. The flow of
the pipeline exemplified is presented in the following diagram:

m SELBAT - pipeline

R < e e e (o e e
L= G = = =l ] & o
Data analyss &

Enriched process Enviched Features. Enriched Prediction Enriched
with with inie

with aaraction inial with frst
matadata candiates features ranking of si features
ch candidates typas and

{

Buyers data
(e format)

Column Entity Otject Others data Pre-trained WL model Pre-trained ML model
analysis lookip == from KG

1 i

LaméF1 LaméFt LamaAFi

Usually, when starting from scratch, after a fresh installation of the EMD Toolbox, the following
preparatory steps need to be done:

e Add in the toolbox any new Docker image that contains tools executables (applications) that can
be used in pipelines (see 4.3.2 Toolbox Docker images).

e Describe in the toolbox the tools executables by creating the corresponding processing
components (see 4.3.3 Processing components).

e Create the workflow.
e Execute the workflow.

To start creating the Docker images, the following structure of directories and files was created for each
step in the above diagram:

e Adirectory was created for each step.

e In each directory, the following files were created and added:

e the main script implementing the step.

e some additional helper scripts that are used within the main script.

e a text file containing the Python dependencies for all the scripts needed in PIP. This text file is
used when creating the docker image such that all the necessary dependencies are added.

e The Dockerfile that will be used for the process of image creation. This docker file contains the
instructions for copying into the image all the above scripts and installing all the necessary Python
dependencies.

Nevertheless, creating individual Docker images for each step is a matter of user choice. Another solution
is also to group all the applications (or subset of applications) in a single docker image, if the dependencies
of the applications allow this configuration.
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After a successful login with an administrator account, the user needs to first access the menu “Toolbox
Docker Image Descriptors”, from the “Admin Area” section. The existing Docker image descriptors will be
displayed.

enRichMyData

Administrator A it N
MINSEer A€o Toolbox Containers T taolbax containers that

ADMIN

+vQ

22 Containers-1to30f3

EMDPISI- {JuPTERUTE -

EMDP1S1 EMDP1S52

EMD pipeline 1 step 1 EMD Pipeline 1 Step 2 Jupyter Lite

a

Figure 35: Accessing Toolbox Docker Image Descriptors

On this page, using the = button the user can create one image containing all scripts or several Docker
images corresponding to each step. The choice of using one image or several depends on how specific the
scripts or applications covering a certain step are.

For this example, we assume that all scripts have specific needs, so we create Docker images for each step
of the pipeline.

Once the < is pressed, the following dialog opens allowing the user to create the Docker image and the
TAO descriptor associated with it.

Add new toolbox container x

Name emdpls3
Description EMD Pipeline 1 Step 3
Docker file [Browse_.. | Dockerfile
Docker files +
[W] & files selected
Auxiliary files -+

Add Descriptors

| @
Container Browse... | No file selected. Add container descriptor

deseriptor

Component Browse... | No file selected. Add component descriptor
descriptor

Logo image |Browse... | enRichMyData-Logo-Mark-Colour.png gﬁ

Figure 36: Add new Docker Image
The following fields need to be filled:

e Name —the name of the image as it will be registered in Docker.
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e Description — a brief description of the docker image.
e Docker file —a Dockerfile that will be used to create the image.

e Docker files —the files that are needed by the selected Docker file to be added into the image (the
Python scripts, file containing Python pip requirements, etc).

e Logo image — a png file that will be used for the docker image.

Further, the user will have to add a Docker Image descriptor by pressing the “Add image descriptor”
button that will open the following dialog box:

Add container descriptor X

Name EMDP153
Description EMD Pipeline P1 Step 3
Application path Jusr/bin/
Applications Mamna Path Memory Parralel Flag
Requirements Template
oW features extraction features_extraction.py Nemary requirements parallel flag template

Formats

Format name
parameter

Comimaon
parameters

Tag

Confirm

Close

Figure 37: Add Docker image descriptor dialog

In this dialog box, the user will have to fill the following mandatory information (other fields are optional):
e Name - the name of the toolbox Docker image descriptor.
e Description — a brief description of the Docker image.
e Application path — the default location where the scripts are in the docker image.
e Applications - the applications exposed by this docker image.

After the confirmation that the descriptor was completed, the user is redirected to the “Add new toolbox
Docker image” dialog. Once the user presses the “Add new image” button, the creation of the container
will be launched in the background. Once the creation is finished and a refresh of the “Toolbox Docker
Image Descriptors” page is performed, the new Docker image descriptor will be displayed and can be used
for creating new processing components.
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enRichMyData

Administrator Account :
. SHROr BT Toolbox CONtAINErs The avsiabic toolbox containers that car be used

ADMIN

ETSNEN + ¥ o
& vard 22 Containers-1to4of4
EMDPIST] = =
EMDP1S1 EMDP152 EMDP1S3
emdplsI .
A ONS: gf o ONS: 1 Eg 4 APPLICATIONS: 1 E >
EMD pipeline 1 step 1 EMD Pipeline 1 Step 2 EMD Pipeline 1 Step 3
Toolbax Containers

Figure 38: New toolbox docker image descriptor added

In order to add new processing components from the added Docker image, the user will need to access
the “Components” section located into the same “Admin area” menu. This page will display the existing
processing components:

enRichMyData

Administrator Account .
INSHEOrAEU ™ Processing Modules srocessing mod

ADMIN

Components

+7Q

£ Processing modules - 1to 4 of 4
DATA PREPARATION J 4 LOOKUP ~
data_preparation lookup

% Admin area Version: 1.0 Version: 1.0

Authors: Authors:
Copvright: Copvright:
Data preparation Lockup step 2 pipeline 1

Components

ao (#]5
Figure 39: Processing modules page

Once the 4 is pressed, the user will have the option to create a new processing module:
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Create a processing module x

Please check all the tabs before saving a new processing module.

General desc. Configuration Parameters Sys.vars,
D features_extraction
Label Features Extraction
Version 1.0
Description EMD Pipeline 1 Step 3- Features extraction step
Vi
Author
Copyright
Status Active v
visibility Contributor defined companent @
Template Type Apache Velocity template v
o Type  Erecutable .
Component Category Miscellaneous v
Parallelism -
Tags
Help filling in
Please fill in all needed information. Module 1D must be unigue. Module 1D can contain letters (a-z), numbers [0-9) and periods ().
Close
Figure 40: Creating a new processing module page
On this page, on the “General desc.” Tab, the following fields is mandatory to be filled out:
e ID—the ID of the processing module that needs to be unique.
e lLabel —the short name of the component.
e Version —the current version of the component.
e Description — the description of the component.
e Component Category = Miscellaneous — the category of the component.
On the “Configuration” tab of the same page, the following fields need to be completed:
THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION'S HORIZON EUROPE Page 42 of 50

RESEARCH AND INNOVATION PROGRAMME UNDER GRANT AGREEMENT NO 101070284.




D3.1 enRichMyData integrated toolbox v1
enRichMyData

Create a processing module x

Please check all the tabs before saving a new processing module.
General desc. Configuration Parameters Sys. vars. Sources & Targets
Container emdpls3 w
File location features_extraction_py

Working directory

Template contents Sin Soutl

Create a processing module

Help filling in

Please fill in all needed information. Module ID must be unique. Module 1D can contain letters (a-z), numbers (0-9) and periods ().
Close
Figure 41: Processing module configuration page

The fields are:

o Docker image — the user will have to select one of the available images defined in the toolbox (in
our case, the newly created Docker image “emdp1s3”).

e File location: this is the actual path of the executable in the selected Docker image as defined
when it was added to the Docker image descriptor (see Figure 8: Adding the Docker image
descriptor) (in our case, “features_extraction.py”). If an invalid value is provided (ex. a path that
was not defined in the Docker image description, the user will be prompted).

e Working directory: the working directory from the docker image (if needed).

e Template contents: the invocation arguments of the application that will be invoked. As our
application is invoking as “features_extraction.py input.json output.json” then it has only one
input file and one output file, the “Sin” and “Sout” being placeholders for these parameters.
Nevertheless, other examples might be:

e features_extraction.py -i input.json -o output.json. In this case, the “Template contents” should
be filled as “-i Sin -0 Sout”.

o features_extraction.py -i input.json -o output.json -param1 some_value. In this case, the template
will be, for example “-i Sin -0 Sout -param1 Sparam1”. But for this particular case, the param1
should be added also in the “Parameters” tab.

The next section to be filled is the “Parameters” tab from the same dialog, where need to be defined
parameters in the command line, other than the ones defined as “Sources & Targets”, that usually contain
fixed or specific values (as in the second example of the template content).

The last section to be filled is the “Sources & targets” section where are defined the parameters from the
command line (or template contents) represent input and the output files in the command. In our case,
Sin is a source file and Sout is a target file:
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Create a processing module x

Flease check all the tabs before saving a new processing module.

General desc. Configuration Parameters Sys. vars. Sources & Targets

Source Name Format Ty, Geomet: CRS Sensor T Dimension Cardinality
pe d Ve (0 forlist)
B in OTHER v UNKNOWN v 18
Cardinality
Target Name Format Type Format Name Default Value Sensor Type Dimension 0 for list)
B oout OTHER - - autput_s2 json UNKNOWN v 1z

Qutput managed by AVL (Uncheck this if this component handles the output name by itself)

Create a processing module

Helpfilling in

Please fillin all needed infermation. Madule ID must be unigue. Module 1D can contain letters (a-z), numbers (0-9) and periods ().

Close

Figure 42: Define sources and targets of a new processing module

“

In order to add a source or target, the “+” button should be used. This will add new entries in the
corresponding table. For each entry, the following fields should be completed:

e Source name — the name of the parameters from the template (but without the S prefix)
e Format Type —select OTHER.

e Cardinality — in our case 1 as our python script accepts only one file for the input and one file for
the output. Nevertheless, there are some cases when an input parameter accepts, for example, a
list of files in which case the cardinality should be set to 0. Another particular case is for the
applications that are intended to be used as the first node in a workflow and we want to customize
its input (during the launch of the workflow in execution) and in this case we should set the
cardinality to -1.

Once all the fields are set, the user can press “Create a processing module” button that will create and
display the new processing component in the “Processing modules” page:
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enRichMyData

Administrator A it :
ministrAerAcei™  processing Modules erocessing mod

ADMIN

Companents

+7vQ

£ Processing modules-1to 50f 5

DATA PREPARATION “ FEATURES EXTRACTION ﬂ LOOKUP “’

data_preparation features_extraction lookup

% Admin area

rsion: L0

t

e Copright
Data preparation EMD Pipeline 1 Step 3- Features extraction step Lookup step 2 pipeline 1

Components

Qo (/2] Qo

Figure 43: New Processing module added

If any changes are needed to the processing component, it can be edited by pressing the button that
will open a dialog similar to the one used for the creation.

Once a processing component has been created, it can be further used in the creation of a new or existing
workflow.

To access workflows section, the “My Workflows” => “Workflows” options should be selected that will
display the existing created workflows:

enRichMyData

Administrator Account
ot oraccol Workflows The list of workflows createc

ADMIN

Active workflows Inactive workflows

+7vQ

X3 Workflows-1to6of6

B My wWorkflows ’ EMD PIPELIME 1 K<

Owner:

Workflows

Created: 2023-08-30T 18:04:51
Visibility: PRIVATE
Status: DRAFT

Figure 44: Workflows page

On this page, to add a new workflow, the “+” button can be pressed:
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Please check all the tabs before saving a new component.

enRichMyData

Description.
Name EMD TEST
Status DRAFT &
Visibility PRIVATE ~
Active Active “
Tags

Help filling in
Please fill in all needed information. Component ID must be unique. Component ID can contain letters (a-z), numbers
[0-8) and periods ().

Close

Figure 45: Create new workflow dialog

Once the “Add new workflow” button is selected, the user is redirected to the Workflow design page
where he can drag and drop processing components and make connections between them. Same

happens if the user is selecting the “Edit workflow” from a specific workflow:

enRichMyData =

Administrator Account | o ie 5 EMD Pipeline 1

ADMIN
uct sets / queries

Data preparation
data_preparation
affinity: Any

Lookup
lookup
affinity: Any

_ parallelism: 1
& uy Wrkfiows \_J ®Hen

Workflows

Figure 46: Workflow editor

In order to add new components on the dashboard, the user can drag and drop components from the left
side of the panel:
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enRichMyData

Administrator Account | ooy < EMD Pipeline 1

ADMIN

Data preparation
data_preparation
affinity: Any

Features Extraction
features_extraction

Lookup
lookup
affinity: Any

affinity: Any

&,

TN parallelism: 1

Hsm

Figure 47: New workflow component added

Once a new component is added, its input can be connected to the output of another component,
according to the definition of the pipeline:

enRichMyData =

Administrator Account ToolBax EMD Pipeline 1

ADMIN

1s / queries

Data preparation
data_preparation
affinity: Any

ous

Features Extraction
features_extraction
affinity: Any

Lookup
lookup
affinity: Any

N parallelism: 1

Hsm

= a

Figure 48: Interconnecting components

Additionally, the component can be edited by using the button in which case, a dialog allowing to the
user to provide custom values for certain parameters of the component:

X Node editor

Data preparation &

description: Data preparation
authors:

copyright:

affinity: Any

Custom values
nodeAffinity (string)
Any v

Default value: Any
Input CSV (string)

Parameter (string)

i wilddata

Defauit value:
out fstring)

i output s1json

Defauit value:

APPLY

Figure 49: Customizing workflow component parameters

Once the editing of the workflow is done, the user can return to the main workflows page and launch the

workflow in the execution by pressing the “Start execution” H button. Following this action, the
following dialog is displayed:
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Start processing workflow X

enRichMyData

SELECTED WORKFLOW FOR PROCESSING
EMD Pipeline 1

user: [Ty visibile: [T

Label

Execution name EMD Pipeline 1, 07/09/2023 14:35:44

You can customize workflow parameters before run. Values will only affect current workflow processing call.

Node Data preparation needs input for :

o Data preparation (com

Key Value
in (Regular) Jmint/tao/workspaces/emd/film.csv
paraml (Regular) wikidata

e Features Extraction (component ID: features_extraction)

6 Lookup (component I1D: lookup)

Process workflow

Close

Figure 50: Executing a workflow

On this page, the user can review and change some of the parameters before execution. Additionally, the
user needs to provide a label and an execution name (they are automatically filled but the user can change
them). If everything is OK, the user can launch the execution by pressing “Process workflow”.

Once the execution is started, the user can go to the “Dashboard” page and see the status of the running

enRichMyData

Administrator Account

Dashboard

ADMIN

Running Jobs

Q

I Job name: EMD Pipeline 1, 07/09/2023 14:35:44

Figure 51: Workflow execution status
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Selecting a running job, the user can see more details about the execution (current status, steps statuses
etc.):

enRichMyData

Administrator Account
NSAOrAEi  Dashboard oweriew of myac

ADMIN

Running Jobs

Q

Warkflow: EMD Pipeline 1
user: undefined, status: RUNNING -Em
Tasks:
+" data_preparation [2023-03-07 14:38:09-2023-09-07 14:38:41], @node02.tac.c-s.ro £
+ lookup [2023-09-07 14:38:41-2023-09-07 14:3%:21], @noded2.tao.c-s.ro £
features_extraction [updated 2023-03-07 14:40:01], @noded2 tao.c-5.ro 0%

0 Cancel

Figure 52: Workflow execution details

If a job is finished, the user can see it in the “Execution history" and also see notifications in the
“Notifications History” and the online notifications popup:

enRichMyData =

& & & @ administator Account

Administrator Account

Dashboard

Running Jobs Executions History

Q

Job name: EMD Pipeline 1,07/09/2023 14:35:44

Job name: EMD Pipeline 1,06/09/2023 22:49:29

Job name: EMD Pipeline 1,06/09/2023 22:40:25

Jobname: EMD Pipeline 1,06/09/2023 18:21:10

| Job name: EMD Pipeline 1,06/09/2023 18:22:09
| Job name: EMD Pipeline 1, 06/09/2023 18:10:55

Job name: EMD Pipeline 1,06/09/2023 18:04:24

Notifications History wmentpage:1 o »

10 [57] for werkflow [EMD Pipeline 1] complatedtin 263¢ G 0sricas

Figure 53: Workflows execution history

After the execution of a workflow, based on the job execution label, the user can see the files that were
created by each step accessing the LOCAL repository:
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enRichMyData

Administrator Account . .
REPOSITOFIES The list of system and user defined repositories

ADMIN
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Figure 54: Accessing workflow execution result files

In this page, it has the option to upload new files, to create folders, copy and paste files from a directory
to another, to delete, to view the file content, to move to another repository etc.
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