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Abgtract: The Entity Relationship Diagrams are often usethatdesign stage of information systems to idgraif
elements of the future system and their relatigpssteind dependencies. This stage is the most inmpgotease of
information systems designing as the future strecamnd functionality depends on it. The publicatigals with the
analysis of the applicability of the Entity Relatghip Diagrams for the design of the enterpriserinftion system,
electronic Kanban system.

1 Introduction Classes are a structured description of system aoems

The utilization and active use of Kanban system h&haring common attributes. Weak entity represents a
been increased in the last decades. Traditionabatans ~SPecial kind of entity (Fig. 2). Existence of weaikity is
gradually replaced by implementation of electroni€lependent on existence of basic entity [2,6]. Tritity
Kanban system due to technical development. Eleictro cannot be identified by its own attributes.
Kanban belongs to the area of enterprise informatio
systems. There are a lot of methodologies avaifablthe Part 1 Order of Part 1
modelling of enterprise information systems. Onehaf
tools for visual representation of data is The tgnti
Relationship Diagram (ERD). ERD focuses on
conventions which express how the data is relafbe.
ERD uses symbols representing the main entitiethef
system and their interdependencies. This tool mostl
belongs into the field of software engineering when
working with complex databases.

Figure 2 Entity — Part 1 and its weak entity — QrdéPart 1

Attributes are specific features of entities andyth

characterize entities. There is no specified marimu
) ) . . number of attributes pertaining to one entityslpossible
2 ERD and its basic elements in relation to ¢, jgentify specific attributes for individual etiéis. These

designing enterprise information system attributes are referred as compound attributes, e.g

The Entity Relationship Diagram consists of basicompound attributes for attribute transport box|ddee
elements and elements which are based on these basight, width and depth of transport box. Anothierdkof
elements. Basic elements are represented by entitiattributes represents derived attributes. Deritéibates
attributes and relationships between entities (Ei¢1,8]. depend on existence of other attributes and oatceref
these attributes is rare in the Entity Relationdbigigram.

Attributes can have also a certain specificationensh

o Primary Key (PK) attributes and Foreign Key (FK)
Relationship Entity attributes are distinguished (Fig. 3). Primary Key
Attributes are a special kind of attributes thafirde a

Figure 1 Graphic representation of basic elemeritShe Entity unique dat-abase entry.. .Thls §peCIflcathn IS unm]ae
Relationship Diagram which applies to a specific attribute. Foreign laélyibutes
are the opposite of Primary Key attributes, whétréhates
Entities represent defined elements of the systesh s do not represent unique values. Multiple entites share
as person, object, or event which the stored indtion is  the same attributes [1,4].
concerned with. Entities can be combined into esss
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Part 1 ] Entity

Primary key |———» PK |ID
:l Attributes

FK |Location
Foreign key <: /

FK |Packaging
Figure 3 Attribute of entity -part

Another important basic feature of Entity Relatinips Figure 4 b) is a Kanban card for one workstatioh the
Diagrams are relationships. Relationships in ERE amworkstation uses multiple Kanban cards as it usesral
represented by the term cardinality of relations. parts. Many-to-many cardinality expresses theirglahip

between entities A and B where entity A is assedatith
2.1 Cardinality of relationshipsin context of multiple instances of entity B and vice versa. Adaag to
Entity Relationship Diagrams Figure 4 c) the part can be used by several wadfksta

Cardinality within the ERD expresses the relatignsh and at the same time one workstation is using aever
between two entities in a graphical - numericatrfowvith ~ different parts.
the aid of cardinality of relations, the occurrerafean
entity which is in association with the occurrenale
another entity is identified [1,6,9]. There are esaV
notations in terms of graphical visualization ofdiaal
relationships, Table 1. t One

There are three basic cardinal relationships ardeth
are one-to-one cardinality, one-to-many cardinalégd 7
many-to-many cardinality. One-to-one cardinalityuged - o

- . . . L . | ne or more
to divide an entity for purpose of its simplificai
Figure 4 a) expresses an example where a uniqulealian H
card is created for a unique part. No other Kanteal

Table 1 Notations of Cardinality of Relationships

Symbol Meaning

Many

One and only one

belongs to this particular part. One-to-many caalitiy R e — Zero ore one
identifies the relationship between two entitiesard B.
The instances of entity A can be associated withijphe S — Zero or many
instances of entity B while the instances of enBtyre
associated with only one instance of entity A. At
a) Kanban_Card ! } Part
ID_Kanban_Card 1D_Part
ID_Part ID_Kanban_Card
Volume Location
b} Kanban_Card $ <] Workstation
ID_Kanban_Card ID_Workstation
ID_Part Project
Volume Manufacturer
q) Part e < Workstation
ID_Part 1D_Workstation
ID_Kanban_Card Project
Location Manufacturer

Figure 4 Basic types of cardinal relationships apdo one b) one to many ¢) many to many
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2.2 Basic modesfor ERD visualization
Three types of models are used to display the \En

Relationship Diagram. Each of them contains thee cor

elements of the ERD. The difference lies in the mren
for which they are created and the target groupsificch
they are intended [5,7].

Table 2 Comparison of Conceptual, Logical and Rtgldilodel

Features of Conceptual Physical
ERD model model

Entity YES YES
Relationship
Attributes

Type of
Atiributes

Primary Key
Foreign Key

Logical
model
YES

YES YES YES

YES YES

OPTIONAL YES

YES

YES

Based on the comparison of the individual featafes
the Entity Relationship Diagram mentioned in Tah)léor
the needs of designing of the enterprise informatistem
electronic

Kanban it is possible to state the following:

The conceptual model provides only a basic overview
of the principle of system operation by identifyioagsic
entities and their relationships,

The logic model also deals with the identificatioh
attributes of entities but does not allow them & b
categorized more precisely,

The physical model allows to create real imagehef t
future system through the detailed identificatidhe
elements of the system and their relationships.

it

The conceptual model is designed to provide an
overview of the system by identifying business otgen
the system. These models lack specific detailptmtide
an overview of the content of the project and espieow
the data correlate with each other. The logical ehod
represents a more detailed analogy of the condeptua
model. This model fully captures and illustrateecsfic
attributes and relationships. The model focusesiiman
business activities. Physical design of the syssatreated
by physical model. This model is based on a logivadlel
and deals with specific implementation of the syste
(Fig. 5) [2,3,6].

a} Workstation_1 H k] Assermbly = HH  Workstation 2
b) Worksiation_1 } == Kanban Card o b Worksiation_2
10 Watksintion i_Kanhan Card ID_Warkstution
Project ID_Assembly Projact
laswslaciurer ‘Violume Manulncinos
L 4 W
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Figure 5 Using the ERD diagram to create an elegitd<anban system: a) conceptual model b) logioatieh c) physical model
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3 Conclusion Available: http://lwww.ijsrp.org/research-paper-

Proper understanding and usage of Entity Relatipnsh  0313/ijsrp-p1528.pdf [06 Feb 2019], 2013. _
Diagram enables correct design of the electronicbiéa [3] CASSIDY, A.: A Practical Guide to Information
system as well as management and maintenance dor th Systems Strategic Planninfoca Raton, Auerbach
correct functioning of future enterprise informatio  Publications, 2006.
system. [4] STRAKA, M., LENORT, R., KHOURI, S., FELIKS,

Based on comparison of conceptual, logical and J.: Design of large-scale logistics systems using
physical models used in Entity Relationship Diagram computer simylation_ hierarchic.structuhei,ernational
possible to conclude that only physical model apptabe Journal of Simulation ModellingVol. 17, No. 1,
an appropriate tool for detailed design of eledtrétanban pp. 105-118, 2018. doi:10.2507/13SIMM17(1)422
system. It captures a detailed description of thieats, its [5] PIDD, M.: Computer Simulation in Management

attributes and relationships within future inforioat Science5" ed., Chichester, John Wiley & Sons, 2004.
system. [6] DEMOC, V.: Podnikové informéné systémy v tedrii,

vede a praxiZvolen, Technicka univerzita vo Zvolene,
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