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Preface

The Web is a gold mine for job knowledge discovery. Linked open data, social media sources, job
search engines, forums, wikis, data streams and interlinked information are few examples of such
readily available job-related sources of knowledge. Improving job knowledge, competencies and skills
of job seekers is essential to increase their employability and reduce the risk of poverty and social
exclusion. To gain insights into labor demands or supply, researchers and policymakers have
traditionally relied on interviews, trade publications, surveys, and vacancies. Although such traditional
data sources have some clear advantages, they are also characterized by limitations that can be
addressed by using web-based data and Semantic Web technologies instead. The scope of DISKOW
project is to create an open “job knowledge base” prototype that can be used by employers,
employees, job seekers, labor market experts and policy makers. Such a knowledge base could
contain different types of information such as responsibilities and roles, required competences
(described using existing standards, such as European e-Competence Framework (eCF), European
Qualifications Framework (EQF), etc.), that could be used to develop trainings and identify priorities,
wage information, geographical and demographic trends, cultural issues, demands of the job markets
in different domains, job announcement information and rates, job popularity and other useful
statistics. Engineering Ingegneria Informatica will be responsible for the creation of the Job Knowledge
Base (JKB) based on the Knowage open source data platform. The JKB will hosts jobs data collected
from the web provided by the Job Knowledge Analysis Engine and Visualization APIs resulting from
the work done in collaboration with the project partners, Petanux Gmbh, Gottfried Wilhelm Leibniz
Universitaet Hannover, Ekonomicky Ustav Slovenskej Akademie Vied).
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Partners profile in a nutshell

LUH is part of TU9 (the alliance of leading Institutes of Technology in Germany) and it is a leading
institute for Web Science. Work at L3S focuses on innovative and cutting-edge methods and
technologies for three key enablers for the European Information Society: Knowledge, Information and
Learning, projects investigate innovative scenarios and solutions in the areas of Technology
Enhanced Learning (TEL) and Web Science. The L3S team builds upon approaches from various
areas such as information retrieval, machine learning, natural language processing, semantic web
technologies, data management, Distributed and Peer-to-Peer Information Systems, as well as
privacy/security related legal issues and sociology.

IER SAS is an economic research institute with lively connections to other research fields covered by
the Slovak Academy of Sciences (e.g. educational research, experimental psychology, sociology). IER
SAS is delivering policy relevant research to national stakeholders but also internationally (e.g.
European Commission, CEDEFOP). A micro-team focusing on skill needs analysis and anticipation
operates at IER SAS since 2010. This team has been involved in national as well as European
projects, delivering analysis and expertise on skills anticipation and forecasting. IER SAS brings
experience with various methodologies of skills anticipation and forecasting, including big data
analysis in graduate tracking and content analysis of online job advertisements. Of special relevance
is the methodology on assessing skill requirements based on employers’ behaviour in searching
online CVs of potential employees.

ENG is the first largest private ICT group in Italy and among the top 10 ICT groups in Europe, has
over 12.000 employees and 40 branch offices in Italy, Belgium, Spain, Germany, Serbia, Latin
America and USA with a revenue of over 1 Billion Euro in 2020. The group produces IT innovation,
consultancy and training to more than 1.000 large clients, with a complete offer combining system and
business integration, outsourcing, cloud services, consulting, and proprietary solutions. ENG Academy
"Enrico della Valle" organise more than 300 residential and online courses on technologies,
methodologies and soft skills for company and customers employees, cooperating with experts,
universities and technology vendors. Moreover, ENG operates 7 different business units: Finance,
Central Government, Local Government and Healthcare, Energy & Utilities, Industry and Telecoms.
Additionally to vast expertise of ENG in different ICT domains, ENG has a strong experience in
developing HR and payroll systems. For instance, one of the controlled companies in ENG group,
WebResults srl is specialised on HR services and applications.
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PNX is a German research and development company in the data science and smart analytics and
will contribute to DISKOW with its expertise in labour market data retrieval and analysis as well as
dissemination and exploitation of the project results. In particular, PNX members have notable
experience in initiating and coordinating European projects especially Transfer of Innovation and
Erasmus+ calls, as stated in the PNX profile.
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Executive Summary

This document provides information about the project activities performed within 104 and the
relationships that interconnect it with other project 10s. An architectural overview of the Job
Knowledge Base is given, defining all the phases that make up the whole platform from a technical
and functional point of view. All the aspects related to the IT infrastructure hosting the solution are also
mentioned, as well as the main technological and implementation aspects, giving detailed evidence of
the main back-end and front-end features. The document also illustrates the web interface of the JKB
prototype realised through the customisation of Engineering Group's open source business platform
named Knowage, explaining the single functionalities realised and their usage.

1. LIST OF ABBREVIATIONS AND ACRONYMS

No. Abbreviation

Description

1 API Application Programming Interface

2 ESCO European Skills, Competences, Qualifications, and Occupations
3 ISCO International Standard Classification of Occupations

4 JK Job knowledge

5 JKB Job knowledge base

6 JSON JavaScript Object Notation

7 XML Extensible Markup Language

8 SQL Structured Query Language

9 10 Intellectual output

10 DB Data base

Table 1 - List of abbreviations and acronyms
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1. Introduction

The main objective of the DISKOW project is to create a Job Knowledge Base (JKB) prototype, based
on the existing open source Business Intelligence platform named Knowage suite'. As it is well known,
the web is a gold mine of data and information especially regarding the world of work. Endless
information about the world of work can be easily found on the web but all too often this information
does not follow standards that help the end user to recognise it unambiguously. In this respect, the
DISKOW project aims not only to collect job offers from the web portals identified in 102 but also to
harmonise them thanks to specific micro services developed in 103. Data harmonisation follows
specific schema defined in the 101 and adopts standards at European level to categorise the job offers.
Harmonised data are finally available through a web and mobile ready application developed in 104
which is the subject of this report and of which all the necessary details will be given in this document.
At the same time the interconnection between all the project 10s is a fundamental factor for the
correct achievement of the final project goals and although this report will purely illustrate the 104
activities, the interactions with the other project I0s will be quickly explained.

1.1 Purpose of the document

The purpose of this document is to illustrate all the activities carried out in relation to 104 without
losing sight of the interconnections with the other IOs. The conceptual architecture of the project will
be described, as well as the individual tasks and the solution will be explained from a technical and
functional point of view. Some detailed information will be better listed and explained in the Appendix
section of the document.

1.2 Positioning within the Project

The purpose of this report is to explain the activities carried out in relation to the project 104 "The Job
Knowledge Base, JKB" and to highlight the interconnections with the other IOs.

1.3 Report Structure

The report is divided in 6 main sections as following:

e Section 1 reports a general introduction to the document

e Section 2 reports the tasks that compose the 104

e Section 3 describes the JKB architecture

e Section 4 describes the project infrastructure and software requirements
e Section 5 reports details of the JKB data base

e Section 6 reports the customization activities of the Knowage suite

1 Knowage suite, https://www.knowage-suite.com/site/
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2  Tasks constituting 104 — Job Knowledge Base (JKB)

The main activities addressed within 104 are defined and described in the five tasks as per the project
proposal and grant agreement. These five tasks, listed below, represent the different moments of
development of the JKB starting from the design and customisation of the solution, continuing with the
various releases and tests, to end with the final version of the prototype.

104 tasks:
e 0O4/Al1 — Customisation of Knowage instance
e 04/A2 — App design and implementation
e 0O4/A3 — Alpha release
o O4/A4 — Beta release
e O4/A5 —Final release
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3 JKB Architecture

The Job Knowledge Base prototype architecture is based on three different layer better explained into
the next sections. The main aspects of this architecture are related to the definition three layer, the
Data provider layer, the Data governance layer and the Data user layer that will exploit the different
project phases: Data acquisition, Data preparation and processing, Data publishing and Data use.

3.1 General Description of the system

The DISKOW Job Knowledge Base will simultaneously collect, analyse and transform and made
available via a specific web user interface a series of job posting available on European web portals
addressing needs from a very large user community including job seekers, policy maker, job centers,
job analyst, and anyone who takes up employment.

To build this platform a series of blocks representing different stages of the work done on the data
have been implemented and are defined in the next picture.

e Data acquisition (To collect data)

e Data preparation/curation (To prepare the data under a common data model/ontology)
e Data publishing (To send data to the JKB data base)

o Data use (To provide data via a web user interface)

------ o= (]
i >l g / \

i [, | (JxBDB _ ~ " JKB Cockpit !
L 13 P 2 l dos ( ‘ “*CONTABO
i 3 '\é BB connector ]J‘ JKB Virtual Machine
: a =
i o ‘/i Elr:-— = [ Dataprepara(l?n/.curatlon and ] =N
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L |2 03 e ]
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Figure 1 - JKB Prototype Conceptual Architecture
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3.2 JKB Architectural component interaction

This section of the report describes the main interactions between the different components that build
the architecture of the JKB prototype. Their interactions will be explained in order to have a global
vision of how the result of each output is in turn the input for another output and how the global result
is the object of O5 assessment and reporting.

3.2.1 Data acquisition

The data acquisition phase takes care of collecting valid job offers from European job portals. A
specific module, the “Crawler engine”, collects all available information coming from different data
sources identified within the 102 tasks such as html pages, comma separated files, APIs and sends it
to the module for cleaning, harmonisation, conversion and final formatting of the data under the
common data model identified within the IO1 tasks.

3.2.2 Data preparation/curation

The data preparation/curation phase is formed from a series of micro-services, |.e. optimal data pre-
processing pipelines to ensure restructuring, reformatting of fields, outlier detection, inconsistencies
handling, noise reduction and data structure reformatting. In this phase all the data gathered from the
web are managed and kept up-to-date in a suitable way to be stored into the JKB data base during the
data publishing phase. All these process are explained in more detail in the 103 report.

3.2.3 Data publishing

The data publishing phase is built from a service that updates the JobPosting table with the new data
crawled and processed during the Data preparation/curation phase. This process is explained in more
detail in the 103 report.

3.24 Data use

The data usage phase is the customisation of the business analysis suite developed by ENG. Within
this phase, specific data sets are defined with appropriate conditions of research, aggregation and
pre-processing by drawing from the database populated with data coming from the data publication
phase and from some basic data pre-loaded in the DB. This data will be made available to the end
user via JKB's web user interface. Thanks to this data, the end user will be able to carry out his own
analysis such as job search, analysis of the labour market, analysis of skills for specific job sectors
and other analyses related to the available data.
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4  JKB infrastructure and software requirements

In this section the software and infrastructure requirements to build the JKB are mentioned.

4.1 JKB Cloud infrastructure

After a thorough analysis of possible cloud providers by the project partners, it was decided to rent a
virtual machine provided by Contabo hosting. The management of the VM was directly followed by the
Petanux partner and the access credentials to the machine answering to IP address: 173.249.3.120
on the port 22 were provided to all project partners for their activities. The Diskow software runs on top
of the aforementioned Contabo VM and the direct contact with the cloud provider is managed by
Petanux. All the information about the aforementioned hosting provider can be found on the official
website?.

Figure 2 - JKB Virtul Machine (Contabo)

Below are the characteristics of the VM used for the DISKOW project:

e VM'’s characteristic:
o Number of Virtual CPU cores: 8;
o Memory: 30 Gb;
o Storage: 730 Gb;
o 0S:Ubuntu 18.04.1

o PublicIP: 173.249.3.120
o e— s 00 .

2 Contabo, https://contabo.com/en/
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4.2 JKB Software requirements

In order to work properly, the Knowage suite requires certain basic hardware and software
requirements to be satisfied. Regarding this, the following table reports the compatible environment
from the Knowage official installation online manual® and the ones adopted for the Diskow project

installation.

Knowage compatible environment Diskow environment (Contabo)
Operating system Version Operating System Version
Ubuntu 18LST Ubuntu 18.04.1
Java Version Java Version
JDK 1.8 JDK 1.8.0_191-b12
Application server Version Application server Version
Tomcat 8.5 Tomcat 8.5
Database schema Version Database schema Version
MySq| 5.7,8 MySq| 5.7,24
Disk usage minimum free space Disk usage available free space
2GB 730 GB

Table 2 - Software and Hardware requirements

3 Knowage online manual, https://knowage-suite.readthedocs.io/en/7.2/installation-guide/index.html
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5 JKB Data base

Based on the results of 101 and 102 activities related to the design of the DISKOW schema and data
model, the usage of a relational data base to hold the JKB data has been identified. Among the
various open source and free databases that were evaluated such as PostgreeSQL* MariaDB?,
MySQL®, the choice fell on the latter. In particular, MySQL DB is also adopted by the Knowage suite
for the configuration of many of its parameters and for the correct functioning of the software. This led
the consortium to this choice and allowed us to manage both DBs under a single installation, reducing
maintenance and monitoring times. All the information about the installation steps and related
configuration are available at the official MySQL web site’. Dedicated schemas have been created
within the DB to host both Knowage configuration and JKB tables. The main DB schemas required for
the application to work properly are explained below.

5.1 KNOWAGE suite tables

In order to save information relating to the configurations and customisations of the platform, Knowage
suite uses some dedicated tables that are fed and used by its software components. Figure 3 shows
some of the configuration tables.

B DISKOW\knowage\ - HeIdSQL 10105464
Fle Edt Search Tools

GHHNOOvXh-m-HEMS  GWe ;O
] ol Host 17293120 (4 Datsbaze:knowsge ) Query 5
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Figure 3 - Knowage suite functional tables

5.2 JKB tables

During the solution design phase the JKB tables have been defined considering all the functionalities
to be implemented. In this regard have been defined tables for saving basic data such as the countries

4 PostgreeSQL, https://www.postgresg|.org/

5 MariaDB, https://mariadb.com/

6 MySQL, https:/mww.mysql.com/

7 MySQL documentation, https://dev.mysql.com/doc/

104 report: Job Knowledge Base (JKB) -



belonging to the European community and its characteristics (useful for possible advanced statistics),
the tables that map the ESCO definitions such as skills, occupations, groups and so on to be able to
retrieve detailed information on each single skill required, and the table for storing the dynamic data
such as the job offers as result of the 103 services. Data stored in these tables and mainly those
concerning job vacancies properly harmonized and standardized can be a valuable source for future
implementations and research projects in the same scope of the Diskow project. Figure 4 below
shows the “jobposting” table structure as an example, the remaining tables and details are included in
the Appendix section.

=il Host: 173.2493.120 Database: jobpesting || Table: JOBPOSTING ' 22 pata [ Query &

[ Basic | J* Options - Indexes 14 Forcignkeys @) Partitions [ CREATEcode [} ALTER code

Name: 10BPOSTING

Comment: This table stores the crowled jobPosting for the DISKOW project

Columns: @ Add -] a v

= Name Datatype Length/Set Unsigned AllowN... Zerofill Default Comment
1 baseSalary DOUBLE O O MULL  The base salary of the job or of an employee in an EmployeeRole.
2 datePosted DATE ] [[]  MNULL  Publication date for the job posting
3 educationRequirements 500 ] [ ] MNULL  Educational background needed for the position or Occupation
4 employmentType 500 ] [ ] MNULL  Type of employment (e.g. full-time, part-time, contract, temporary, seasonal, internship)
5 estimatedSalary O [J  MULL  Apropenty describing the estimated salary for a job posting based on a variety of variables including, but not limited to industry, job title,
6 experienceRequirements 500 ] [ ] MULL  Description of skills and experience needed for the position or Occupation
7 hiringOrganization 500 ] [ ] MULL  Organization offering the job position
8 incentiveCompensation 500 ] [ ] MULL  Description of bonus and commission compensation aspects of the job. Supersedes incentives.
9 industry VAR R 500 ] [z ] NULL  The industry associated with the job pesition
10 jobBenefits DOUBLE O [ MNULL  Description of benefits associated with the job. Supersedes benefits
11 jobLocation VARCHAR 500 ] [ NULL  Adtypically single) geographic location associated with the job position
12 occupationalCategory 500 ] []  MULL  Category e categories deseribing the job, Use BLS O"NET-S0C taxonomy: hitps/wwiw.onetcenter.org/taxonomy html, ldeally includes te
13 qualifieations 500 ] [ NULL  Specific qualifications required for this role or Occupation
14 relevantOccupation 500 0 =] MNULL  The Occupation for the JobPosting
15 responsibilities 500 0 =] MNULL  Responsibilities associated with this rele or Occupation
16 salaryCurrency 500 0 =] NULL  The currency (coded using ISO 4217 used for the main salary information in this job pesting or for this employee
17 skills 500 B [ MNULL  Skills required to fulfill this role
18 specialCommitments. 500 B ] MNULL  Anyspecial commitments associated with this job posting. Valid entries include VeteranCommit, MilitarySpouseCommit, etc
19 fitle VARCHAR 500 B [ MULL  Thetitle of the job
20 validThrough DATE O [ MULL  The date after when the item is nat valid. For example the end of an offer, salary period, or a peried of opening hours,
21 workHours INT n O [ MNULL  Thetypical working hours for this job (e.g. Tst shift, night shift, 8am-5pm)
22 identifier INT n O [ MULL  Theidentifier property represents any kind of identifier for any kind of Thing, such as ISBNs, GTIN codes, UUIDs etc. Schema,org provides
PER VARCHAR 500 0 [ NULL  URLoftheitem
24 jobCategory VARCHAR 500 B ] MULL  Category of Job posting
25 openPositions VARCHAR 500 ] [ MNULL  Number of positions available for the job
26 jobldentifier INT mn [m] [0 MUl JebiD

< >

Figure 4 - JOBPOSTING table structure
Below some details about the JKB tables:

e Jobposting: this table contains the job offers crawled from the web as result of 103 activities.
The information contained in this table, appropriately interpreted, can provide a general picture
of the European world of work both for those seeking a job, those offering job opportunities,
and those who have to legislate in this context. By way of example, the main information that
are collected within it are:

o Title: The title of the job
o  Skills: Skills required to fulfill this role (using the ESCO definition)

o Industry: The industry sector associated with the job position (based on the project
choosen classification as from 103 activity)

o JoblLocation: The European country (as from the country table definitions)

o EducationRequirement: Educational background needed for the position or Occupation
(based on a standard education definition)

o EmploymentType : Type of employment (based on a standard definition e.g. full-time,
part-time, contract, temporary, seasonal, internship)

o WorkHours: The typical working hours for this job expressed as a number (eg: 4 or 8
etc)
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o BaseSalary: The base salary of the job or of an employee in an Employee Role

o estimatedSalary: A property describing the estimated salary for a job posting based on
a variety of variables including, but not limited to industry, job title, and location. The
estimated salary is usually computed by outside organizations and therefore the hiring
organization is not bound to this estimated salary

Country: this table contains the European countries. The data is used as reference for the
jobPosting tables and some of the information collected within this table can be used to
execute an analysis based for example on the number of citizens and open positions for each
country. The main information that are collected in this table are the following:

o Name: The name of the country (eg: Italy, Germany, France, Slovakia)
o Code: The code of each country (eg: IT, D, F, SK)

o Capital: The country capital

o Province: The country province

o Area: The country area

o Population: The population size

Skills: this table contains the European skills as from the ESCO official classification to
connect people to the job and made by the European Commission. Skills defined into this
table are the base for the “skill” column of the jobPosting table. The main information that are

collected in this table are the following:
o conceptType: The concept of the kind of information contained in the row

o conceptUry: The uri to retrieve the complete definition of the specific skill and all
related information

o skillType: The type of the skill

o PreferredLabel: The label that synthetize the skill concept
o AltLabel: The label that describe more in detail the skill

o Description: The skill description

Occupation: this table contains the European occupation definition as from the ESCO official
classification language to connect people to the job and made by the European Commission.
Occupation defined into this table are the base for the “relevantOccupation” column of the

jobPosting table. The main information that is collected in this table is the following:
o conceptType: The concept of the kind of information contained in the row

o conceptUry. The uri to retrieve the complete definition of the specific occupation and
all related information

o iscoGroup: The id of the related iscoGroup
o PreferredLabel: The label that synthetizes the occupation concept
o AltLabel: The label that describes in more detail the occupation

o Description: The occupation description
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5.3 JKB datasets customised queries and views

Figure 5 shows some specific datasets that were defined and tested by querying the JKB data base in
order to feed the JKB Ul and perform analysis on top of these.

Q, ~earch x

Name Label Type Used By

testDataset testDataset Query 1 o &
JobPostingDataset JobPostingDataset Query 7 g &
SkillsDataset SkillsDataset Query [ o &
OccupationsDataset OccupationsDataset Query 1 o &
ISCOGroupsDataset ISCOGroupsDataset Query 0 g &
SkillGroupsDataset SkillGroupsDataset Query 0 o &
Jobsector_density Jobsector_density Query 1 o &
jobcountry_density jobcountry_density Query 1 o &
Jobsector_density_bycountry Jobsector_density_bycountry Query 1 o &
education_by_sector education_by_sector Query 1 i

Figure 5 - JKB Data sets list

Below are details of the data sets and related usage:

JobPostingDataset. Provide data about the available Job Posting crawled from the web,
this data set is used mainly in the Dashboard page to show the job posting in detail.

SkillsDataset: Provides data of the skill categories defined by ESCO, it is mainly used in
the ESCO categories dashboard.

OccupationDataset: Provides data of the occupation categories defined by ESCO, it is
mainly used in the ESCO categories dashboard.

JobSectorDensity: Provides the density of each job sector in terms of number of open
job position in Europe based on the data stored into the JKB data base.

JobCountryDensity: Provides the density of open job position for each European
country based on the data stored into the JKB data base.

JobSector_density_bycountry: Provides the density of each job sector in terms of
number of open job position for each European country based on the data stored into
the JKB data base.

Education_by_sector: Provides the education level required by each job sector based
on the data stored in the JKB data base.

More details about the aforementioned data sets are presented in the Appendix at the end of this
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document.

5.4 GDPR Requirements for collected data

The data shown in the JKB app are the result of data extraction activities relating to data sources such
as portals or social channels identified in 102. In this regard, what is defined in the 102 report
regarding the data privacy is set out below. For instance, according to the terms and conditions of one
job portal - “You can use the material available on this site for any non-commercial purpose. Usage of
material for a commercial purpose is not allowed.” This type of declaration is common nowadays to
ensure data privacy and protect their proprietary data. Most job portals charge a fee, according to their
service policy, to provide the customized service. Customized services can be of two types: data of job
seekers to job providers and job provider postings to job seekers. Hence, if we plan to use the data
from commercial job portals, then we might have to make an official (or legal) agreements with these
job portals for using their data to develop the JKB. To address the promised tasks of 102, we have
extracted data in the following manner. Initially, by browsing the websites of existing job portals, we
have extracted the freely available data from these paid websites. As we mentioned earlier, most of
these job portals are paid portals for customized service. Hence, we have also identified data sources
where job portals allow to legally access their data. In addition, this report also offers some insights
regarding alternative free data sources such as Twitter.”

5.5 JKB DB Integration with external project data

The JKB data base population as previously mentioned is carried out through specific scripts better
explained in detail in the 103 report taking care of websites changes. In case the JKB is being updated
with data from possible new data crawlers wishing to provide their contribution with data from other
sources, several solutions can be adopted. For example, those who wish to enrich the JKB DB will be
able to perform simple configurations/scripts in their crawling software, these configurations/scripts are
related to the connection to the project DB using specific credentials that will be provided upon request
and subsequent authorization to applicants. These are information relating to Ip, port and username
and password of the JKB DB. It is understood that the data entry scripts must be compatible with the
project schema and provide the same backup rules as already defined in the 103 report. Another
solution to integrate new data into the JKB is to define your own externally accessible DB with a
schema compatible with the data defined in the DISKOW data model. This new DB will then be
configured at the level of data source and tables in the JKB application as explained in the appendix.
At this point, having the connection with the new external DB, it will be possible to create views of
these tables that must reflect the project tables structure and merge them with the project tables to
obtain the sum of the available data from both DBs. A further solution for less expert users who are
familiar with Microsoft XLS is to use an xIs plugin named “MySQL for Excel“ that provide an interface
which allows to connect to the project DB (subject to authorisation and obtaining credentials) and
insert/update the data of the project tables with the new crawled data in the form of an xlIs file
compatible with the project schema. Details on how to use this plugin are provided in the appendix.
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5.6 JKB DB data exploitation

The JKB data can certainly be a good source of information for other similar applications that want to
make use of it. Sharing the data in accordance with the GDPR rules is one of the aspects of the
project to be taken into account. Different ways of sharing can be considered in this respect. The
datasets could be periodically shared in a special section of the project site in the form of exports in
the most common formats such as CSV, Sql file, XLS. Access to the data could be provided through
the creation of read-only users and information on access configuration to be provided with whoever
requests it. Another interesting way to exploit the project data is the usage of a tool for less
experienced users in programming named "MySQL for XLS" plugin already mentioned in section 5.5
and described in detail in the appendix of the document. This plugin/tool give the possibility to easily
download the tables content as XLS file and work with it by integrating it into your own applications.
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6 Knowage, open source business intelligence
platform suite, customisation

As per project proposal the prototype of the JKB build within the 104 is based on the customisation of
open source business analytics suite called Knowage made by Engineering Ingegneria Informatica.
The suite is released under two different versions, the Enterprise edition with a commercial offering
and the Community Edition that is the one used for the DISKOW project, with the whole set of
analytical capabilities, open source and entirely free under AGPL v3? license. All the improvements
made to the suite are regularly released in the various releases of the software and are available to
users who want to use it. The adoption of this suite makes the JKB prototype even more interesting,
especially in view of exploitation of the project results. Knowage users benefit from free online
documentation® that guides them through the installation of the suite and provides all the necessary
information for both the end user and the administrator as well as a community support the suite
adopters helping to solve issues and sharing solutions. The Knowage suite source code repository is
available on the official GitHub repository°.

6.1 JKB application design and refinements

During the different project’'s phases, the JKB underwent several versions and customizations on the
basis of the scenario analyses carried out, evolution of the crawled data from the web and
guestionnaires assessment provided by the associated partners. These JKB versions have
represented respectively the first app design and test within the O4/A2 task, the Alpha release with
services and components tests and the collection of the usability feedback via specific questionnaire
made by Ekonomicky Ustav Slovenskej Akademie Vied partner within the O4/A3 task, the Beta
release to solve bugs, improve services and usability within the O4/A4 task and the final version within
the O4/A5 that is available online that will be shown below and whose various functionalities will be
explained in detail. The JKB cockpit is reachable at the following 11 with username and password:
biuser / biuser . Each user who uses the prototype can use the username mentioned above or request
a specific one in the case of special profiling.

Figure 6 - Login form

8 AGPL v3 license, https://www.gnu.org/licenses/agpl-3.0.html

9 Knowage online documentation, https://knowage-suite.readthedocs.io/en/7.2/index.html

10 Github Knowage, https://github.com/KnowagelLabs/Knowage-Server

11 JKB online, http://173.249.3.120:8080/knowage/servlet/AdapterHT TP?PAGE=LoginPage&NEW_SESSION=TRUE
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6.2

Figure 7 shows the Cockpit of the JKB application home
about the JKB available data thanks several graphs and
functionalities provided by the home page are related to:

JKB Cockpit main functionalities

page. This page contains several information
a table with the active job posting. The main

The number of European job positions stored in the JKB data base with all the necessary

information such as: job title, country, job sector, type of employment, required skills, basic
salary, level of education required and the direct link to the relative job provider. All this
information is collected in a navigable table, which can be paginated, sorted by columns and
filtered through a single or multiple column search. It is also possible to apply a graphical
effect to each individual column, such as different colours to emphasize the values of certain
data on the basis of certain thresholds such as average salary rather than other specific
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values.
e A graph that reports for each European country the difference between the basic average
salary versus the Estimated salary on the basis of the JKB available data grouped by country.
e A graph that reports the average salary based on the contract type (freelancing, full-time,
internship, part-time, zero hours).
e A graph that reports the average estimated salary based on the contract type (freelancing, full-
time, internship, part-time, zero hours).
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Figure 7 - Dashboard Cockpit page
6.2.1 JKB Cockpit in detail

The JKB Cockpit is totally dynamic and the values shown on it are cross-referenced and filterable
through a series of filters in the form of a multi-choice menu. The main filters that can be applied are

‘Employment type', '‘Job Sector', 'Education Level' and 'C

ountry'. The appropriate combination of these

filters varies the results in the graphs and in the table of the job offers. At the same time, the filters are
linked to each other so they apply an additional level of filtering to what may or may not be selected in

104 report: Job Knowledge Base (JKB) -



the next filter. These mechanisms are the result of an appropriate customization of the application to
benefit the end user in the most modular filtering possible.

Figure 8 shows how a multiple selection is performed on the filter related to the "Job sector" and at the
same time shows the search area (red arrow) in case the user want to perform a quick search of the
available job sectors directly by search key.
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Figure 8 - Multi-choice filter

The values of each filters are not fixed but are retrieved directly from the data base and are applied to
all the Ul widgets (linked to the same data set of the filter widget). It means that when the user apply a
specific filter both graphs and table, are affected and show the new values. Figure 9 shows how the
table data is changed based on the applied filter and in particular shows a graphical behavior that
change the colors of the Basic Salary columns based on some thresholds configured at administrator
level better mentioned into the Appendix section.
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Figure 9 - European job positions filtered table

Figure 9 shows the table data filtered as from the multiple selection filter. Figure 10 shows how it is
possible also to apply free text filter on the table data using the lens-shaped icon on the upper right
corner of the table. By using this filter capability it is possible to search a specific word or phrase inside
a set of table’s columns, these columns can be selected or removed to have a more efficient search.
In the following example the user that could be for example a VET agency is looking for all the job
offers related to the “data scientist” word. The user in this case is applying the filter to the columns
“Country, Job Sector, Employment type, required skills, Education, Link to job position”.
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Figure 10 - European job positions filtering all columns

Figure 11 shows the same use of the search functionality however the user in this case prefers to
search a specific word “team” into the “Job title” column. The result will report all the job position that
contains this specific word. As from image it is possible to note that all the results contain the work
“teams” like “Team Manager, Team leader, Team supervisor” and so on.

JKB COCKPIT

SEARCH IN NEW WIDGET

‘SELECT THE VALUES AND THE COLUMN TO SEARCH

~ .

" M RESET SEARCH SEARCH

Figure 11 - European job positions filtering specific column

Figure 12 shows another detail of the dashboard that is the graph related to a comparison between
the “Basic and Estimated salary” at European country level. These data are related to the job position
offers stored inside the JKB data base that contain this information. By this graph the user can have
an idea about this remuneration aspect in an easy way and do their own analysis.
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Figure 12 — “Basic and Estimated Salary” graph in detail

It is also possible to select a portion of the graph to obtain a zoom in and better visualize for example
data of some specific countries, Figure 13 shows the zoom and the “Reset room” button to restore the
previous visualization.
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Figure 13 — “Basic and Estimated Salary” - Zoom view

Other two graphs present into the dashboard are the ones related to the “Basic salary and Estimated
salary by contract type”. Figure 14 shows the one that reports the data of the Estimated salary, the
same graph is available for the Basic salary.
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Figure 14 — “Estimated Salary By Contract type” 3D graph

6.3 JKB Data Analysis

As is known the main target group and beneficiaries of the DISKOW project and its JKB are job
seekers, employees, policy makers, employers, VET providers and labour market experts. As the JKB
contains different types of information such as job advertisements, job roles and responsibilities, skills
and competences required, salary information, geographical information etc., all of which are available
from the initial dashboard, it was considered useful to enrich the functionality of the platform by adding
through the Job Knowledge Analysis Engine some dynamic statistics that could facilitate and at the
same time address the various stakeholders for their analysis.

Figure 15 shows the JKB Data Analysis page with relative graphs, each graph will be better explained
in the next sections.
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Figure 15 - JKB Data Analysis dashboard
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6.3.1 JKB Data Analysis in detail

The following dynamic graph in Figure 16 shows the number of vacancies at individual European
country level by sector/industry area. The aim of this graph is facilitating the final user of the JKB in
identifying for each specific country of the European Union what are the major areas of work and at
the same time mature a choice of sectors on which to invest resources for training and productive
activities. The graph is the result of an appropriate aggregation of the historical values in the JKB and
can be displayed either as a histogram (default version) or as a radar graph Figure 17 (see the
appendix to know how to change the chart type). It is also possible to zoom in on a particular portion
of the graph to highlight its details. This graph can be filtered by choosing a specific European country
through a special selection menu.
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Figure 16 — “Country job offers by sector” graph
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Figure 17 — “Country job offers by sector” radar graph

The following graph in Figure 18 shows the percentage of vacancies at European level broken down
by sector/industry area. This graph has been constructed with the aim of facilitating the end-user of
JKB to have an overview at European level of the sectors and industrial areas with the highest number
of vacancies. The target group of possible beneficiaries is as in the previous chart made up of job
seekers, politicians who have to discuss and approve policies related to the world of work and
companies offering job training courses. The graph is the result of an appropriate aggregation of the
values historicized in JKB and for its peculiarity it can be visualized both as a pie (default version) and
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as a wordcloud graph Figure 19 or histograms and so on (see the Appendix to know how to change
the chart type).

EUROPEAN JOB OFFERS BY SECTOR

Traneportation and storage Accommaodation and food service activities
Profezsional, scientific and technical activitiea

Adminigtrative and support service activities

nformation and communication
openposition: 4.44%

Congtruction
Information and communication _‘—
Education

~  Hectricity, gas, steam and air conditioning supply

- Financial and insurance sctivitiss

Human health and social work activities

Figure 18 — “European job offers by sector” pie graph

EUROPEAN JOB OFFERS BY SECTOR

professional, scientific and technical actiities

humarrhealth and social work activities

Figure 19 — “European job offers by sector” wordcloud graph
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The following graph in Figure 20 shows the number of job vacancies at European level broken down
by the level of education required for each industry sector. The target group of possible beneficiaries
is, as in the previous graphs, made up of jobseekers who want to understand what studies to follow,
politicians who have to discuss and approve policies related to the world of work and academics who
want to have a clear idea of the occupational outlets related to the training provided. The graph is the
result of an appropriate aggregation of the historical values in the JKB that takes into account all the
jobs for which it was possible to determine the required level of education during the data collation
phase. Because of the peculiarities of the data, not all job vacancies report this value, so the graph
may be smaller than the number of jobs actually in the JKB. In any case, this graph shows the scaled
value of the required educational level per sector.

Select one education requirement EUROPEAN JOB OFFERS BY EDUCATION LEVEL
to visualize the related job postings 400
per sector open positions
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Figure 20 — “European basic salary by sector” graph

The following graph in Figure 21 shows the number of job vacancies at individual European country
level. The figure shown is based on an appropriate aggregation on the data in the JKB database. This
graph has been constructed with the intention of providing an immediate snapshot of the active job
offers for each individual country and to give a possible job seeker the opportunity to see which
country might have the most job opportunities. This graph can be assisted by the use of the other
graphs in the analytical section of the JKB to identify a specific sector on which to focus their attention.
Once the user has made the appropriate evaluations, he or she can then find a job offer through the
project dashboard, which contains all the details of each individual job offer saved in JKB. At the same
time, the graph can be of help to all those bodies or persons from the world of politics who want to
make enquiries regarding the countries offering the most job opportunities and determine their specific
social/employment analyses and policies.
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Figure 21 — “European open positions by country” graph

6.4 JKB ESCO categories

The ESCO categories page in Figure 22 reports the definition, description and relater URL of the
available Skills and Occupation definition at European level. This specific pages has been created to
give the opportunity to the user to search in an easy way a possible skill or occupation definition and
via the URL go to the related web pages that describes all the details of the specific definition. Figure
22 and Figure 23 show the tables that contains the standardized skills and occupation definition and
how to search for example a specific definition.

m

ESCO - SKILLS DEFINITION

URL for detailed description

Definition 4 Description
30 body scanning technologies and usage of 30 body 10 capture the size and shage .. hitp pa faasnabase Q
30 lighting The arrangement or tigital effect which simulates lighting in a 3D environment ny 188
30 modelling The process of developing a f any ensional surface of an ob__hitp.
30 texuring The process of applying a type of surface 10 a 3D image. nup//data europa
‘such as analysis, algorithms, coding. testin..
A8BYY FineReader The computer program ABBYY FineReader is printed and typed._.http pa. 19-8aba- 20 3
|asice by business ethical code of concucts i i
avice by regutations on banned materials ‘Comply with regulations banning heavy metals in solder, flame retardants in plastics, nup
|acrasive blasting processes such as wet
abrasive machining processes The iwes, (mineral) cans_htp: ™
L ) Pl <

Page 1 v 1-200f13485

ESCO - OCCUPATIONS DEFINITION

Detmizion Description URL for detailed description

hrechnical director Technical directors realise the artistic visions of the creators within technical They coor__ hitpy/) pa e 27¢34
| metal drawing machine operator .

Precision device INspectors make sure precision devices, such nd gi operate _http pa. 1

B i e ’ : 4 e e iiai

[nospitality revenue manager Hospitality ge from facilities such as hotels, holiday r___ http: f:
s : X i iee

asphatt aboratory technucian Asphaltlaboratory techmicians inspections netp 2

prysiotherapist Physiotherapists are autonomous health professionals who are respansible for developing, maintai_ hetp 3.9912-0c3f21 300533

- 2 RS ree aner

Page 1 v 1-100f2982

Yy R
. )

~ . N

ESCOCHegorien |  Dara scemter

Figure 22 — JKB ESCO categories web page
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6.5 JKB ESCO categories usage

Figure 23 shows an example how to search the “python” skill from the ESCO —SKILLS DEFINITION
table. Opening the corresponding URL the user can visualize the details of this specific skills. The
skills definitions reported in this table are the same used into the job position table of the dashboard.

JKB COCKPIT

SEARCH IN NEW WIDGET

earch
Q Bythor|

@ Definition . Description, URL for detailed description ¥

Figure 23 - ESCO categories - Skill table filtering
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Appendix

The development cycle of the JKB web Ul has seen the creation of several versions, starting with the
test versions and continuing with the alpha, beta and final versions. Figure 24 shows the interface

used by the Administrator through which it is possible to view the various Cockpit versions, modify,
delete or run these.

DOCUMENT BROWSER

4
Functionalities. S
@ biadmin T Mame Nathar Lakel
DOCUMENT_COMPOSITE o Firse test -]
DOCUMENT_COMPOSITE JOB_POSTING besdman JOB POSTING °
DOCUMENT_COMPOSITE JKEB COCKPT bindmin JOB POSTING COCKPIT -]
DOCUNENT_COMPOSITE SATRIK J08 COCKBIT saamn BATAIK 108 COCKPIT °
DOCUMENT_COMPOSITE Copy of PATRIK JOB COCKPIT bindmin Copy of PATRIK JOB COCKPIT -]
DOCUMENT_COMPOSITE Copy of PATRIK 208 COCKPIT(T) [ Copy of PATRIK JOB COCKPIT(1) ©
DOCUMENT_COMPOSITE Copy of PATRIK JOB COCKPIT(Z) bomdman Copy of PATRIK JOB COCKPIT() -]
DOCUMENT_COMPOSITE Copy of PATRIK JOB COCKPIT(Y) o Copy of PATRIK JOB COCKPIT(Y) -]
DOCUMENT_COMPOSITE Copy of PATRIK JOB COCKPIT(4) radmen Cepy of PATRIK JOB COCKPIT(4) -]

Figure 24 - JKB Cockpit versions
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One of the widgets that has been used for the creation of the JKB is the table widget, this has been
modified, customised and refined during the life of the project. Here are some images that show how it
is possible to apply filters on the data in the table.

Figure 25 shows how to launch a filter.

EUROPEAN JOB POSITIONS

$-SUNCH SELECEION, r x|

Engineer United Kingdom Other Corporate social responsib... € 213,806.00 v https://www.eurcjobs.com...
Architect United Kingdom Information and communic. Javascript; Ict project man... € 140,000.00 v https://www.eurojobs.com..
Architect United Kingdom Information and communic... Javascript; Ict project man... € 140,000.00 v https://www.eurojobs.com._
Architect United Kingdom Information and communic.. Javascript; Ict project man... € 140,000.00 v https://www.eurojobs.com...
Net Architect United Kingdom Information and communic... Javascript; Ict project man... € 140,000.00 v https://www.eurojobs.com...
Net Architect United Kingdom Information and communic. Javascript; Ict project man._. € 140,000.00 ¥ Ntps://www.eurojobs.com..

Net Developer

United Kingdom

Information and communic...

Javascript; Ict project man...

€110,000.00 v

https://www.eurojobs.com...

Mot Pasinlamar i Wi bnfermntinn and anmmenie Irtimmering: lnt nrninct mon £110.000 A0 .2 [T PR

Figure 25 - Table widget selection functionality

Figure 26 shows with the red arrows that it is possible click on the labels of each column to use the
values of the labels as filter. The result is shown in Figure 27.

EUROPEAN JOB POSITIONS

L AUNCH SELEGE or.* i x
Py

e unied Ranguon THOITEUT ENU COTmmungG . DUSHIESS PIUGESSES, JEIVI_ € WU LS £ WWW EUTOJ DS GO
Architect United Kingdom Information and communic._ Firmware; Internet of things € 0.00 https://www.eurojobs.com._
Architect United Kingdom Education Computer technology; Data...€ 0.00 htips://www.eurojobs.com...
Architect United Kingdom Information and communic... Terminelogy €0.00 htips://www.eurojobs.com...
Archites United Kingdom Information and communic... full-time Data warehouse; Unstructu... € 0.00 https://www.eurojobs.com...
Architect United Kingdom Education Computer technology; Cust.. € 0.00 https://www eurojobs com..
Architect United Kingdom Education full-time Computer technology £€0.00 NTpS://WWw.eurojobs.com. .
Architect United Kingdom Information and communic._.. full-time Data warehouse; Unstructu.. € 0.00 https://www.eurojobs.com._

Figure 26 - Table widget multy filtering on columns

EUROPEAN JOB POSITIONS

Job Title Country Job Sector ploy Type quired skills Basic Salary ¥ Education Link to job position

Architect United Kingdom Education Customer service; Commu... €0.00 hittps://www.eurojobs.com...
Architect United Kingdom Education Computer technology; Data...€ 0.00 https://www.eurojobs.com...
Architect United Kingdom Education Customer service; Commu... € 0.00 hittps://www.eurgjobs.com...
Archite United Kingdom Education Computer technology; Com... € 0.00 https://www.eurojobs.com...
Architect United Kingdom Education Computer technology £0.00 https://www.eurojobs.com...
Architect United Kingdom Education full-time Computer technology £0.00 https://www_eurojobs.com...
Architect United Kingdom Education Computer technology; Migr... € 0.00 https://www_eurojobs.com._

Figure 27 - Table widget filtering

Figure 28 shows the icon to reset all the filters in one click.

=3

Co-funded by ne
Erasmus+ Programme
of the European Union

DISK&W

Dscovm-c.iosmowmmwmmul | e
J T AR - NNy L4

Figure 28 - Refresh/Reset filters icon
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Figure 29 and Figure 30 show how the administrator can apply colour effects on a specific column of
the table defining specific conditions on the data.

TABLE WIDGET CONFIGURATION

COLUMNS STYLE CROSS FILTERS
fodal selecti | v Basic Salary v Descending v A
Q Search x
Column Title Aggregation Type
+ ¥ title v JebTile striing v EaEN-]
> v jobLocation v counry string v EA
4+ ¥ industry v JobSector String v FA-)
-~ v employmentType v Employment Type String v Fd a
S + skills ¥ Required skills String v S B
-~ v baseSalary v Basic Salary sum v Number v P
S + educationRequirements v Education String v P -1
CANCEL

Figure 29 - Table widget customization (columns to visualize)

Figure 30 shows how to define the Threshold.

N Size Max cell characters B Hide B Hide on Mobile B Hide tooltip
alization T v
<= ~ 20000 o Select a colo rgh(254,192,176) a
= ~ 20001 v W 9b(0,0,0) 1gh(202, 246, 206) a
3 f Pre
Selec e -
CANCEL SAVE

Figure 30- Table widget - conditions on table data
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Figure 31 shows how to customize the table widget style.

COLUMNS STYLE CROSS FILTERS

Multiselectable

Auto-adapt Rows height

- Show message when no rows are
available essage

[ Show Grids

Alternate rows rgb(194,212,237) rgb(255, 255, 255)

famil v 14px v Font-weight v

CANCEL SAVE

Figure 31 - Table widget configuration
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Figure 32 shows how clicking on a specific icon ” “ 7 of the graph widget it is possible to choice a
different graph’s style from the available ones.

JKB COCKPIT

AVAILABLE CHART TYPES

Figure 32 - Chart widget dynamic style choice
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Another important widget that has been used in the creation of the JKB web Ul is the chart. This
widget has been customised in its components in order to better display the data contained in the JKB.
The following images show how the Administrator can configure and customize it.

Figure 33 shows how to define the axis values from the available ones of the dataset used for the
graph.

CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS
CHART STRUCTURE CONFIGURATION ADVANCED 1
datePosted jobLocation o
educationRequirements + SERIES (Y) ” @ -
employmentType baseSalary v Z e o
experienceRequirements estimatedSalary + T o o

hiringOrganization
incentiveCompensation
industry

jobBenefits
jobLocation

occupationalCategory

aualifications

‘

GANCEL SAVE

Figure 33 - Chart widget measures configuration

Figure 34 , as for Figure 33 but with a smaller dataset.

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS
CHART STRUGTURE CONFIGURATION ADVANGED .
industry industry o]

’openpusilinn—‘ openposition Z o o

GANCEL SAVE

Figure 34 - Chart widget structure/measures configuration
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Figure 35 shows where the Administrator can apply a specific filter via a SQL command.

CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

® Limitrows 10

‘SELECT THE FILTER OPERATOR AND THE VALUE FOR THE COLUMN. REMEMEER TO USE THE CORRECT DATABASE SINTAX FOR THE VALUE. IE: SLIKE%

Add new filter  +

Dataset Column Column Value Value

CANCEL SAVE

Figure 35 - Chart widget data filter functionality

Figure 36 shows how the Administrator can choice between the available datasets already defined via
the specific functionality.

CHART WIDGET CONFIGURATION

Search for a dataset. =

JobPostingDataset (JobPostingDataset)
SkillsDataset (SkillsDataset)
OccupationsDataset (OccupationsDataset)
jobcountry_density (jobcountry_density)

inhsertar_density (inhsactar_density)

CANCEL SAVE

Figure 36 - Widget datasets selection
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Figure 37 shows the available chart types that can be used according with the type of data to show.

CCHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE ROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

default v

CANCEL SAVE

Figure 37 - Chart widget styles

The filter widget is used to apply various forms of selection to data that is displayed in tables and
charts. In order to apply filters to these it is important that they are all linked to the same data set so
that the filter acts on the data displayed. Filters can be in the form of combo-boxes, multi filters, radio
buttons, free text, etc...

Figure 38 and Figure 39 show the configuration of some of the filters used in the JKB web Ul.

SELECTOR WIDGET CONFIGURATION

COLUMNS STYLE FILTERS

JobPostingDataset (JobPostingDataset) v % industry ¥ Ascending v

Select modality

Single value (® Multivalue

List (@ Combobox

Static v

CANCEL SAVE

Figure 38 - Selection widget configuration
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‘SELECTOR WIDGET CONFIGURATION

COLUMNS STYLE FILTERS

W Limitrows 10

‘SELECT THE FILTER OPERATOR AND THE VALUE FOR THE COLUMIN. REMENEER TO USE THE CORRECT DATABASE SINTAJ FOR THE VALUE IE “LIKE™

Add new filter  +

Dataset Column Column Value Value

CANCEL SAVE

Figure 39 - Selection filter data filtering
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Below are some images showing the administration interface through which it is possible to define and
create the data sets that will be used within the JKB web Ul. These data sets can have various data
sources, in the case of JKB the source is the MySql DB that has been already described in this report.
The following images show the main data sets used in the project, paying attention to the definition of
meta data that are used mainly to define what in the graphics should be considered measures rather
than text attributes.

Figures from 40 to 50 show the definition of the main datasets created within the JKB app.

H. DETAIL TYPE ADVANCED

=}
Name Label Type Used By
restDataser testDataser Query 1 B @ jopPostingDataset
JanPostingDatsser JonPostingoataser Query 7 8@
ShillsDataset SkillsDataset Query -]
. r— ey . o = JobPostingDataset
1SCOGroupsDataset ISCOGUpsDataset Query o L]
SkillGroupsDataset SkillGroupsOataset auery o e 2 Job posting dataset
Jjobsector_density Jobsector_density query 1 e @
Query 1 o
182150

nry try Query 1 o 7

education.oy.sector education.by.sector Query 1 LI}

USER v

Default Dataset Category -

Figure 40 — Job Posting Data set definition

FIELDS METADATA

Field name Field metadata
baseSalary MEASURE v
datePosted ATTRIBUTE v
educationRequirements ATTRIBUTE v
employmentType ATTRIBUTE v
estimatedSalary MEASURE v
experienceRequirements ATTRIBUTE v
hiringQOrganization ATTRIBUTE v
incentiveCompensation ATTRIBUTE v
industry ATTRIBUTE v
jobBenefits ATTRIBUTE v
jobLocation ATTRIBUTE v
occupationalCategory ATTRIBUTE v
qualifications ATTRIBUTE v
relevantOccupation ATTRIBUTE v
responsibilities ATTRIBUTE v
salaryCurrency ATTRIBUTE v
skills ATTRIBEUTE v
specialCommitments ATTRIBUTE v
title ATTRIBEUTE v

CLOSE SAVE

Figure 41 — Job Posting Data set metadata customization
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a DETAIL TYPE
Name Label Type Used By
LTI FanE =) c ® @ skillsDataset
JobPosungDatasel JeoPasungDataset Query 7 o B
SkillsDataset ShallsDataset Query 7 |-
OccupstionsDataset OccupationsDataset Query 1 L] Slisbataset
1SCOGroupsDataset 1SCOGroupsDataset Query 0 L]
SkilGroupsDataset skillGroupsDataser Query 0 L] Skills Dataset from 1SCO
jobsecton_density Jobsector_density Query 1 -]
joncountry_gensiry jobcountry_density Query 1 L] —
jobsector density_bycountry jobsector_sensity_oycountry Query ) 8@ ne
education_by._sector education_by_sector Query 1 8 @
USER v
Default Dataset Category -

Figure 42 - Skills data set definition

FIELDS METADA

Field name Field metadata
conceptType ATTRIBEUTE v
conceptUri ATTRIBUTE v
skillType ATTRIBUTE v
reuselevel ATTRIBUTE v
preferredLabel ATTRIBUTE v
altLabels ATTRIBEUTE v
description ATTRIBUTE v

CLOSE SAVE

Figure 43 - Skills data set metadata customization

DATASETS

Q

Name Label Type Used By

tesiDataset tesiDaraser Query 1 B @ pecupationsDataset

JobPostingDataset JobPostingDataset Query 7 a A

SkillsOataset SkillsDataset Query 7 L]

:m F— —— — § a OccupationsDataset

I1SCOGroupsDataset I15COGroupsDataset Query ] -]

StkillGroupsDaraset SkillGroupsDataset Query o ° Occupations Dataset from ISCO

jobsector_density jobsector_density Query 1 ]

jocounry_sensity jencountry_density Query 1 8@

jebsector_density_bycountry jobsector_density_bycountry Query 1 s @ s

education_by_sector education_ by_sector Query 1 8 @
USER -
Default Dataset Category v

Figure 44 - Occupation data set definition

104 report: Job Knowledge Base (JKB)




FIELDS METADATA

Field name Field metadata
conceptType ATTRIBUTE v
conceptUri ATTRIBUTE v
iscoGroup MEASURE v
preferredLabel ATTRIBUTE v
altLabels ATTRIBUTE v
description ATTRIBUTE v

CLOSE SAVE

Figure 45 - Occupation data set metadata customization

Q Sea DETAIL TYPE ED

Name Label Type Used By

testDataset tesiDataset Query 1 8 @| |5coGroupsDataset

JabPostingDataset JobPosiingDataset Query T 8@

SkillsDatsset skillspataser Query 7 8@

GecupationsDataset OccupationsDataser Query 1 8 @ 'SCOGroupsDataset

e — o we

SkallGroupsDataset SkillGroupsDataset Query o B @ |SCOGroupsDataset from ISCO

jobsector_density jobsector_density Guery 1 8@

Jjobcountry_density jobeountry_densiy Query 1 a3

Jobsector_density_bycountry jobisector_density_bycountry Query 1 a @ e

aducation_by_sector aducation._by_sector Query 1 L
USER -
Default Dataset Category -

Figure 46 - ISCO group data set definition

FIELDS METADATA

Field name Field metadata
conceptType ATTRIBEUTE v
conceptUri ATTRIBUTE v
code MEASURE v
preferredLabel ATTRIBUTE v
altLabels ATTRIBEUTE v
description ATTRIBUTE v

CLOSE SAVE

Figure 47 - ISCO group metadata customization
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PREVIEW

TYPE

Q
Name. Label Type Used By
testDataset testDataset aery 1 B Query -
JabPostingDataset JobPosiingDataset Query T )
SkillsDataset SuillsDataset query 7 g G
GecupationsDataset OecupatonsDataser auery 1 o
job_posting -
15C0GroupsDataset 1500GroupsDataser Query o o
ShillGroupsDataset SkillGroupsDataset Query 0 B Query
fobsector_density 1 L] 1 SELECT Sndustry, CUNT(*) 23 openpasition FAOM J0BPOSTING ¢
e e o e [ 20
Jobsector_density_bycountry johsector_density_byeountry auery 1 o
‘aducation_by_sector education_by_sector Query 1 o
EDIT SCRIPT

Figure 48 - Custom dataset for graph

DE TYPE £
Q o= x
Name Label Type Used By
testDataser resiDataset Query 1 ] Query -
JobPostingDataset JabPostingDataset Query 7 -]
SillsDataset SlallsDataset query 7 @
OccupationsDataset OccupationsDataset Query 1 a

job_posting -
1SC0GroupsDataset 1SCOGroupsDaTaset Query ] a
SkillGroupsDataset skillGroupsDataset Query [] a Query
jobsector.density jobsector_density Guery 1 ] SeLeCT JobLocation, COI(*) as openposition FRam J08POSTING £

GEOUP Y JoBLOCATIN
jobcountry_density Guery 1 @

Jobsector_density_bycountry Jobsector_densiy_bycountry Query 1 o
education. by._sector education_by_sector Query 1 ]

EDIT SCRIPT

Figure 49 - Custom data set for graph

TYPE D

=} x
Name Label Type Used By
tesDataset tesDataset Query 1 -] Query -
JobPostingDataset JobPostingOataset Query 7 L]
SkilsDataser SkilsDataser query T & @
OceupstionsDataser OceupstionsDataser query 1 L]

job_posting -
I5COGmoupsDataset 15C0GmupsDataser Quary L] o
SkilGroupsDataset SkilGroupsDataset Query 0 ] Query
ioosector.gensity ioosector.gensity Query 1 L] SELECT inaustry, COUNT(*) 85 Coenpesition, L.SOBLOCSTIon FADW JCEPOSTING £

Gazup Y Industry, . JobLocation

joncountry_sensity joncountry_sensity Query 1 L]
jonsector_aensity_oycounry jonsector aensity_oycountry Query 1 RG]
education_by_sector education_by_sector Query 1 LI

Figure 50 - Custom data set for graph
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Q

Hame Label

TestDataset TestDataser
JobBostingDataset JobPostingDataset
StillsDataset SkillsDataset
OccupationsDataset GecupationsDataset
ISCOGIoupsDaTaser ISCOGroupsDataset
SllGroupsDataset SkilGroups Datasat
jobsector_density jobsector_density
jobcountry_aensity jobcountry_density
jobsector_density_Bycountry [obsecton_dmsity_byeountry

‘education.by_sector education_by_sector

Type

auery
Query
Query
Query
Query
Query
Query
auery
auery

Query

Used By
1

% o 0 0 D B B O O O

TYPE

@ query -
job_posting -
Query

L CHNT(") 85 sducsunt RO 08ROSTING T

EDIT SCRIPT

Figure 51 - Custom data set for graph

Below some screenshots related to the main JKB tables visualized throws the free MySQL client

HeidiSQL2.

0| Host: 173.249.3.120 || Database: jobposting

[7] Table: SKILLS S5 Data |p Query 3

=] Basic Jb Options - Indexes 4 Foreign keys @D Partitions J:gﬁ CREATE code J:gﬁ ALTER code

Name: [skiLLs
Comment:

Columns: @ Add @ Rernove a Up ¥ Down
# MName Datatype Length/5et Unsigned Allow N... Zerofill Default Comment
1 conceptType VARCHAR 100 2 ] B NULL
2 conceptUri VARCHAR A00 &] &) MULL
3 skillType VARCHAR 100 E ] MULL
4 reuselevel VARCHAR 100 &] &) MULL
5 preferredLabel VARCHAR 100 &) [ MULL
6 altLabels LONGTEXT B B Mo d...
7 description LONGTEXT &] &) Mo d...

12 HeidiSQL, https://www.heidisql.com/

Figure 52 - Skills table
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2§ Host: 173.249.3.120 ||| Database: jobposting || Table: OCCUPATIONS 25 Data [f Query 53

=] Basic ® Options Indexes % Foreign keys ) Partitions [} CREATE code [ ALTER code
Mame: OCCUPATIONS
Comment:

Columns: & Add @ A v
# MName Datatype Lengthy/5et Unsigned Allow N... Zerofill Default Comment
1 conceptType VARCHAR 50 ] ] NULL
2 conceptUri VARCHAR 100 ) i) NULL
3 iscoGroup INT 1 O O NULL
4 preferredLabel VARCHAR 200 ) [ NULL
5 altLabels LONGTEXT ) i) No d...
6 description LONGTEXT ] ] No d...

Figure 53 - Occupation table

MySQL for Excel

MySQL for Excel is a32-bit add-in for Microsoft Excel, which can be installed with MySQL
Installer for Windows. MySQL for Excel does not run on OS X or macOS. MySQL for Excel

can interact with MySQL JKB to simplify the management of MySQL connections when both
MySQL client tools areinstalled.

MySQL for Excel Requirements:

e .NET Framework 4.5.2 (Client or Full Profile).

e Microsoft Office Excel 2007 or later (for Microsoft Windows).

e Visual Studio 2010 Tools for Office Runtime. MySQL Installer may install this for you. (download
from https://www.microsoft.com/en-us/download/details.aspx?d=48217)

MySQL for Excel Download and Install

There are two download options available for installing MySQL for Excel:

1. Standalone: Download and execute the MySQL for Excel standalone MSI file. With this

option, it is possible to ensure that all MySQL for Excel requirements are met before
executing the M S file.
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C & dev.mysql.com/downloads/windows/excel/

MySQL for Excel 1.3.8

Recommended Download:

MySQL Installer
ySQ for Windows

All MySQL Products. For All Windows Platforms.
In One Package.

Windows (x86, 32 & 64-bit), MySQL Installer MSI Go to Download Page >
Other Downloads:
Select Operating System:

Microsoft Windows v |

Windows (x86, 32-bit), MS! Installer 1.3.8 2.8M Download

MD5: 750bc524beded 75105 edBI2BI 7260 FE | Signature

(rysql-for-exced-1,.3.8.msi

After installation, MySQL for Excel is loaded and executed by selecting the Data menu tab in
Excel, and then clicking the MySQL for Excel button from the ribbon.
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L+ Open a MySQL Conmaction

v Remote Connections
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» HManage Connections

Note: If the MySQL for Excel plugin isinstalled, but can't be find it in Microsoft Excdl,
it could be necessary to check the Excel Add-Ins list. This is found by clicking the File (top
left corner), click Options from the Menu, then select Add-Ins. MySQL for Excel should be
listed asa COM Add-in.
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Excel Options ? X

General

5%@ View and manage Microsoft Office Add-ins.

Formulas

Data Add-ins
Proofing m"mt - lLocl!ion lL\'Pe I -
Save s

Language

Inactive Application Add-ins

Ease of Access

Analysis TeolPak CAL MicelG\Libran \Analysis\ANALYS32.XLL  Excel Addn
Advanced Analysis ToolPak - VBA C\e18\ Library\ Analysis\ATPVBAEN XLAM Excel Add-in
Date (XML) C\.. Microsoft Shared\Smarnt Tag\MOFL.DLL  Action

Customize Ribbon Euro Currency Tools C\..oot\Office 16\ Libran A\EUROTOOL.XLAM  Excel Add-in
Quick Access Toolbar Microsoft Actions Pane 3 XML Expansion Pack

] Microsoft Data Streamer for Excel CA..softDataStreamerforExcel.vstojvstolocal COM Add-in

Add-ins Microsoft Power Map for Excel C:\. Excel Add-in\EXCELPLUGINSHELL.OLL COM Add-in

) ] Microsoft Power Pivot for Excel CA\LAdd-in\PowerPivotExcelClientAddindll COM Add-in

Trust Center

Solver Add-in o ffice 16\Libran\SOLVER\SOLVER XLAM Excel Add-n

n

Document Related Add-ins
No Document Related Add-ing

Disabled Application Add-ins

Ao Dicahled Analicnation Add.inc

Add-in MySQL For Excel

Publisher: <None»

Compatibility: No compatibility information avadable

Location C:\Program Files (x86)\MySQL\MySQL For Excel 1.3\MySQL ForExcel.vstojvstolocal
Descnption MySQL for Excel is an Excel add-in enabling dats analysts to very easily access and manipulate

MySQL dats within Microsoft Excel

Manage Excel Add-ins -] | Go...

[Cox ][ conce

2. MySQL Installer: Download and execute the MySOL Installer M S| file. This option is
recommended because, in addition to managing all MySQL client applications for Windows,
MySQL Installer evaluates the installation requirements on the computer for the user.

General Availability (GA) Releases Archives Y

MySQL Installer 8.0.20

Select Operating System: Looking for previous GA
3 ?
|Microsoft Windows v R
Windows (x86, 32-bit), MSI Installer 8.0.20 24.4M
{(mysqgl-instalier-web-community-8.0.20.0.msi) MD5: 262¢47807122bF0952099¢bF893b@dac | Signature
Windows (x86, 32-bit), MSI Installer 8.0.20 420.6M
(mysqgl-instafler-community-8.0.20.0.msl) MD5: 869¢777e737654d8931079b4623b9e1a | Signature

o We suggest that you use the MDS checksums and GnuPG signatures to verify the integrity of the
packages you download.

When MySQL Installer is aready installed: Use the Add operation to install MySQL for
Excel.

104 report: Job Knowledge Base (JKB)



https://dev.mysql.com/downloads/installer/

] MySOL Installer

MySQL.
Installer

@ &

[ Product Wersion Architecture  Ouichk Acticn
Connector/NET B.0.20 XEG Modif
Connector) 8.0.20 86 =
Samples and Examples B.0.20 XEG Beconfigure Upgrade ...
Cannmeton DDBC B.0.20 w4
My SO Workibench B.0.20 M6 Remove ...
My30L Router B.O.20 XEd Eeconfigure
Connecton/Ce s 8.0.20 MG
W50 Shell B.O.20 Gl
MyS0L Decurmentation 8.0.20 -1
Wy SO Server 8.0.20 Xi5d Beconfigure

Catalog...
| g
| 2] MySQL Installer -
A
MySQL. Installer Select Products and Features
Adding Community
Please select the products and features you would like to install on this machine.
Filter:
".\‘ All Software Cutrent GA Any ] Ean
Available Products: Products/Features To Be Installed:
| [ MySQL Servers -~

= Applications
#- MySQL Workbench
- MySQL Notifier

iz MySQL For Excel ’
Bl MySCOL For Excel 1.3 b
MySQL For Excel 1.3.8.x8¢ | @
AN

- MySCL for Visual Studio v |

Cancel
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MySQL Connections in Excel

MySQL for Excel provides several options to create and manage MySQL connections. You
must open a connection to a MySQL server before you can configure globa options, add a
new schema, or perform operations that move data between Excel worksheets and MySQL
tables.
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Adding New MySQL Connections: To add a new connection, click New Connection in the
MySQL for Excel task pane to open the MySQL Server Connection dialog. Connection
names must be unique. An aert icon (!) indicates that an option value is required. The figure
that follows shows the connection dialog with the Parameters tab selected.
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| MySOL Server Connection

Connection Name
Connection Method:
Connection Status

Parameters S§S1

Hostname:
Usermame:
Password

Default Schema

Standard (TCP/P)
© Unknown

Advanced

localhost

root

O Vype a name for the connection

Method to use to connect to the RDEMS

Name or IP address of the server host - TCP/IP port
Name of the user on the connection.
The user's password, stored s a secured vault

The default schema, leave blank to select #t later

Test Connection Cancel

MySQL for Excel can be used to edit existing MySQL connections. To edit a MySQL
connection, right-click the connection you want to modify and select Edit Connection from the
context menu.

To import MySQL data into an Excel worksheet you need to choose table, for example into

(click on it), then «click on Import MySQL Data, click on Import.
- -

P Sl & Oonkintuann Gl b

Other option is to right-click on the table you choose and then choose Import selected and
related tables. This option should not be used due to Excel limitations, such as not supporting
composite keys, so relationships between tables cannot be created properly (check:
Unsupported database features in the Excel Data Modd!).

To add anew row: Add the row you want in the sheet, select that row and then click Append
Excel Data To Table in the sidebar on the right. In the opened modal, map the columns and
then click Append. And the rows are appended.
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The color of the header field for each column defines the current mapping status of the
column. The colors include:
e Green: A source column is mapped to a target column.

e Red: A target column is not mapped.
e  Gray: A source column is not mapped.

Mapping can be done automatically, stored (using a dbname.tablename naming scheme) or
manually (by dragging a column from the upper source grid and dropping it into the lower
target column MySQL table grid).

To change the data in the table: Choose table first then click on Edit MySQL Data in the
sidebar on the right. You will see the preview and click oK. Make the changes you want in
the sheet, save the sheet, and click on the Commit changes and changes will be done in the
MySQL database.
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Delete data from table: If you want to delete a whole row from the MySQL table you need
to delete the row as you would in Excdl, i.e. by right-clicking the row heading and selecting
from the pop-up context menu the Delete option and click on the Commit changes to save the
changes to the database.
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