NAGY MEGBIZHATOSAGU INFORMACIOS =
RENDSZER SZOLGALTATASOK
KIAIAKITASANAK FORMALIS ES FELIG

FORMALIS MEGKOZELITESET
MOLNAR BALINT
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Esettanulmany — Alkalmazasi lehetdségek ¢ E

' i -.

A kutatast eredmények alkalmazasanak lehet6ségei alkalmazott (ipari) kutatas keretebeﬁ'—
Adatbazis séma leképezése kutatast tamogato, nemzetkozi, ipart szabvany adatbazis sémara

Adatok migralasa, szoveges attributum értékek leképezése, szamitogépes intelligencia természetes nyelvy
feldolgozas moédszereivel.

Szervezeti/intézményi informacios rendszerek (vallalati, pénziigyi) estében:

A dinamikusan valtozo, valtoztatott folyamatok helyességének, megfelel6ségének, konzisztenciajanak, integraltasaga
megOrzésének ellendrzése

Informacios rendszerek munkafolyamataiba a blokklanc technologia alkalmazasa mintazatainak
kialakitasa, esetek feldolgozasa, modellbdl program generalasi algoritmus/ -ok kialakitasa.

A munkafolyamatokba szolgaltatasként beintegralt adatanalitikai algoritmusokkal kapcsolatban az atlathatésag,
értelmezhet6ség, megérthet6ség vizsgalata. Tamogatasi lehet6ségek kialakitasa a folyamatok specifikalasban,
mintazatok felhasznalasaban arra, hogy a végfelhasznalok szamara atlathatok, és megérthet6k legyenek a dontések. .
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Data Science for Finance: Best-Suited %Eﬁ
Methods and Enterprise Architectures
e Attekintd cikk

* Esettanulmanyok feldolgozasa

 Tovabbi munkak el6okészitése

* Ph.D. és MS.C. hallgatok szamara témaba bevezetése
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[1]
G. Pisoni, B. Molnir, and A. Tarcsi, “Data science for finance: best-suited methods
and enterprise architectures,” Applied System Innovation, vol. 4, no. 3, Art. no. 3, Sep.

2021, doi: 10.3390/2s14030069.
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Modellbdl program (M2P) &

* Elfogadott, ipari szabvanynak megfelel6 jelolésrendszerekkel és modszerekkel
elkészitett tervekbol kozvetlentl programok eléallitasa

* A modellek helyességét és pontossagat logikai modszerekkel ellenérizzuk a
generalas elott

* A kutatas célja a szervezeti folyamatok és munkafolyamatok formalis tervekbdl
torténd eloallitasa.
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Model to Program and Block-
chain approaches for Business
Processes and Workflows

Meriem Kherbouche, Galena Pisoni, Balint Molnar
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* We investigate the utilization ot Block-chain technology for
model checking ot Worktlows, Business Processes to ensure
consistency, integrity and security in dynamically changing
business environment.

* We transform the block-chain to UML activity diagram
followed by a verification using petri nets to guarantee a
distributed computing system and scalable with mutable data.
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* \We propose to create a structured UML profile, a new
meta-model, to lightweight extend the UML meta-model
oy adding the block-chain part to the Activity diagram.

* Profiles allow adaptation of the UML meta-model for
platforms like Java platform, .NET Framework, etc... or
domains such as our case business process modelling,
Insurance, medical applications, service-oriented
architecture, etc.
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 We discusses the power of modelling business processes using UML
activity diagrams and model transformation M2P benefits from the
strength of block-chain and UML profiles to facilitate insurance
claims. Where, a UML profile was created to extend the UML activity
diagram by adding a part that represent block-chain. Then we
Transformed the whole extended diagram to Petri nets by respecting
the generated rules of transformation.

 Block-chain integration in the insurance field can be a promising
multi-actor research area.
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* The application of block-chain technology can be perceived s/
as web services or micro-services that are called by tasks of
specific Business Processes.

* The patterns of Business Processes and web services Initiate
the review of workflow patterns. The workflow patterns are
elementary building blocks that can be either extended or
expanded by necessary constituents to take into account the
specialty of Business Processes in Financial Services
Technologies and the application of block-chain
technologies.
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Publikaci
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An Operationalized Transformationfor Activity
Diagram into YAWL

AD-5W model
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UML ACTIVITY DIAGRAM
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Start

Invalid Order

Receive the request
generate an order number

check order validity

Send the invoice to the

Create detailed invoice
customer

Anar!ge Overmght Delivq_y

Send Invoice

| Generate an error 5
report

Terminate the process
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Knowledge-enriched schema matching and mappmg =

Introduction

* Semantic heterogeneity in various
schemas brings some obstacles while

establishing the correspondences
between source schema and target
schema.

* The performance of the matching

algorithms depends on the characteristics
of the datasets such as abbreviated,
synonym and combined words.

* We are not address the pre-match, we

focus on how to enrich and augment
the initial mappings in the phase of

post-match in this work.

Research Questions:

=
S

How to analyze, parse, and
represent  the
schema at instance level and
attribute level

database

How to enrich and augment
the schema matching by
using existing knowledge
bases?
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Knowledge-enriched schema matching and mapping m
Introduction ﬂE

* Semantic schema matching based on the text embeddings. Train an embeddmg
model from the basic database schema elements (e.g., table name, fields, etc.) and their
description.

* Knowledge-enriched schema-level mapping based on graph embeddings. Enrich
the network model to obtain the semantic mapping by leveraging the existing domain
knowledge bases (e.g., ontologies, knowledge graph) to enrich the schema matching.

* Case Study. Mapping E-MedSolution into OMOP CDM schema: Pre-process
(translate, cleaning, annotation) the related database elements of source schema, train
the neural network model and validate the flexibility of the designed method.
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Knowledge-enriched schema matching and mapping: ..

Proposed Framework
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The framework of knowledge-enriched
schema matching and mapping
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In the framework, we
enrich the mappings by
combing the trained
relational embeddings
with external pre-
training embeddings.
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Knowledge-enriched schema matching and mapping:

Preliminary Case

e-MedSolution
(Source Schema)

hun_case_i (o)

Clinical database schema of

CASE_NO

OMOP CDM Clinical Data Module

(Target Schema)

CONDITION_OCCURRENCE

MRN

ADMIT_DATE

ADMIT_TIME

ADMIT_REASON

\ A

condition_occurrence_id

I

-

I
i
DISCH_DATE — i
L -
i >
I
DISCH_TIME i
— | .
I
CASE_STAT Ly
|_:__ S
I
ATTEND_DOCTOR !
1T~ —
I I
INTERN_TYPE SN
o [ttt I 1
hun_case_diag
CASE_NO
1=
I I
CODE Ll
I I [
I I (]
] ] [
TYPE Lol eatd
[ L |
I I
I
DESCR_ORIG oo
I
T
I I
DOCTOR — :
e
[
DESCR_USER peL
I I
I I
DIAG_DATE Fob-
I
I
I

DIAG_TIME

person_id

condition_start_date

condition_concept_id

condition_start_datetime

condition_end_date

condition_end_datetime

condition_status_concept_id

condition_type_concept_id

stop_reason

provider_id

visit_occurrence_id

condition_source_value

condition_source_concept_id

condition_status_source_value

visit_detail_id

Clinical database schema of e-MedSolution OMOP CDM
(Source Schema) (Target Schema)
OMOP CDM OMOP CDM
777777777777777777777777777777777777777777777 ‘ Clinical data Health system data
I
U ——
! | N et i e It ) Simine i !
I
] ! Table Table Table Tabl
= L Table - L able
H-0d hun_case_o Vist_occurrence Vist_detail i
hun_patient hun_case — i R — — Locaen
5 F 7 Lot hun_user |
L,,,ﬁ Table i * f
I
i I
Table X)i 4 hun_case_i I o Table } Table Table Table
hun_case_diag i ? Table Observation Observation_period Specimen Location_history
— — I e | | | ey
== e ! [ hun_doct ‘ ‘
i 1 Vel p[un-doster i Table
| PR ettt il E
Teble 777}L 777777 9 ' filini—?ijrffiti J Table } Condition_occurence
hun_order ' b F—— ! L Table
% i ! hun_workhour (] | Measurment
I | hun_medication e e : Table ; Table
R
Table | Table ! | Procedure_occurence [~~~ [t R Provider
| H | |
hun_perform_acc | | Table hun_oupt_sched_spec | | e ! i
I I I
L 1 ___ ! |
i T hun_drug j} ! Table Table }
bosssgE j‘ ****** § ********************************** "‘F‘ Note_NLP Device_exposure L,,,,,,,,,,,,,,,,,_‘
I I}
Table Table Table Table i ; Table
I
hun_drug_package hun_drug_ingredient hunfdrl‘Jgftext hun_drug_act i ‘ Table Table Care_site
i‘_? ——————————————————— ~1=4-' [ Note Fact_relationship
777777777777777777777777777777777777777777 I 7\
Table Table Table }L ,,,,,,, : |
|
hun_drug_package_price hun_drug_side_effect hun_drug_generic Table Table
Drug_exposure Survey_conduct
: ' FINANCED FROM
O \/I OP ( D l\/l U.ﬂlﬁed NATIONAL RESEARCH, DEVELOPMENT
e THE NRDI FUND




Knowledge-enriched schema

Preliminary Case Study

. Embedding

Database D

Train Relational embedding: entity
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constraints embedding.
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Knowledge-enriched schema matching and mapping: .

Preliminary Case Study

treatment

symptom

Disease
Department
Body part

complication
ccccc

indications

contraindication ] ' \ Symptom

interaction 1.0 complication

Component

Define a proximity measure from
embedding to enrich schema matching
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S e e
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*In the vector space, these
embeddings could be used to
calculate similarities and find the
similat items between columns.

* These potential mappings could be
enriched by wusing relational
embeddings and knowledge
embeddings based on similarity.
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" Publication
* C. Ma and B. Molnar, “Ontology Learning from Relational Database: Opportunities
for Semantic Intormation Integration,” zetnam Journal of Computer Science, Dec. 2021,

doi: 10.1142/s219688882150024x.

* C. Ma, B. Molnar, and A. Benczur, “A Semi-automatic Semantic Consistency Checking
Method for Learning Ontology from Relational Database,” Information, April,

2021,12(5),188.  doi:10.3390/info12050188  (Journal Rank: CiteScore - Q2
(Information Systems))

" Publication in preparation
* C, Ma, B, Molnar, A, Benczur. A knowledge enriched model for semantic schema

matching and mapping, 2022
...... PROGRAM

= FINANCED FROM

NATIONAL RESEARCH, DEVELOPMENT

AND INNOVATION OFFICE THE NRDI FUND



Hypergraph Application on
BP Performance

Khawla Bouafia , Balint Molnar.
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« The modeling of graphical representation of Business
Processes (BP) or workflows in Enterprise Information
Systems (IS) Is often to represent the various activities,
entities, relations, functions, and how to communicate
between them Iin an enterprise to get the major goal of the
operational support.

* In this work, we decided to use graph representation
approaches, especially hypergraphs to depict the complex
relationships that exist among the artifacts and constituents
of BP. for more efficient and accurate manipulations.
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Approach C:
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BP features histogram representation*
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We used the hypergraphs as a tool for describing IS from various viewpoints forma
method to analyze the system, and to check the conformance, compliance, anc

consistency of the set of models.

The BP representation can be based using transformation into FSM that is describec
in hypergraphs then perform Model Checking activities on the representation.
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A design problem of workflows and BP 1s to provide consistent and timely feedback about a case to the
involved citizens.

A formal model grpunded in graph theory provides the chances to reconcile the various aspects in an
integrated and consistent view.

The systematic description of the complex relationships makes it possible to monitor, track, and manage
the cases.

The formalized model can solve the above-mentioned problems with Case Management that appears in
document-centric IS with special emphasis on BP.

The BP description in hypergraphs 1s transformed into bipartite graphs and showcased in matrices
according to the Smith Normal Form.

The Smith Normal Form representation offers an opportunity to evaluate the dissimilarities between
Business Processes, 1.e. the violation of integrity and consistency in the case of dynamically changed
Business Processes can be highlighted.
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* [1]K. Bouafia and B. Molnar, “Hypergraph Application on Dynamic Aspect of
Business Process Performance Analysis,” MDPI Information, vol. 12, no. 9, Art.
no. 9, Sep. 2021, doi: 10.3390/info12090370. (CiteScore - Q2 (Information

Systems)

* Doktori dolgozat megvédése, januar 28.
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Bevezeteés E

A Big Data elemzés mindig is fontos szerepet jatszott a vallalatoknal. Multinacionalis vallalatok nagy hangsulyt
fektetnek a gyors informacidszerzésre.

II
N

A Gartner trendjeit szem el6tt tartva a cél egy olyan Al és Business Intelligence (BI) altal timogatott rendszer
elokészitése, amely segitségével az uzlett Decision-Making (DM) jobban tamogathatod, vagy helyettesithet6 automatizalt
intelligens robottal (intelligent bot) Intelligent Process Automation (IPA) altal, ami kapcsolodik a Computer Vision
(CV), Cognitive Automation (CA), Machine Learning (ML) és Robotic Process Automation (RPA) technolégiakhoz is.

E kihivasok lektizdéséhez multidiszciplinaris kutatasra van sziikség, amely athidalja a kilonb6z6 tudomanyteriileteket,
ahol a folyamatelmélet és a rendszerelmélet megkozeliti a DM-et, az informaciofeldolgozast, a rezonanciaadaptaciot és
a Carbon-Silicon agens modellezését a Human-Computer Interaction (HCI)-ben, hogy egy bevalt alapmodellt
biztositson a j6vébeli kutatasok szamara.

A kutatas szikségességét alatamasztja az a tény 1s, hogy az tzleti dontéshozok olyan kihivasokkal szembestilnek,

amelyeket a rendelkezésre allo 1d6 alatt nem tudnak megoldani Cognitive Information Systems (CIS) nélkul.
A CIS alapjainak lerakasaval olyan rendszer alakithato ki,
amely jobban tamogatja az tzleti élet szerepl6inek és
vezetOinek dontéseit, optimalizalva a lehetséges dontési =
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