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Abstract—The main objective of this research is the Unified Modeling Language (UML) approach to renewable energy modeling.
The motivation of this study is to try to make this research a nucleus for studies in renewable energy modeling due to the lack of
studies and research looking at the integration of unified modeling and its application to renewable energy and its sources. the main
objectives are Analyze and Design, implementing an Object-Based Business System Modeling on renewable business energy. The
Methodology depends on GIS System Analysis, there are three phases: Phase (1): Analysis and Phase (2): Design, Phase (3):
Implementation. The results are the business object interfaces (BOIs) and Business object interfaces. The package Met level provides
necessary UML extensions, the package Building Blocks provides general building blocks for constructing business object interface
models, and the base layer serves as a foundation for the higher layers.

Keywords— BOI Model (Business Object Interface), BAPI Model (business application programming interface), BOP Model
(business object programming Model), BORM - Business Object Relation Modeling, Business Object Notation (BON), object-
oriented design.

1. INTRODUCTION
1.1 The Unified Modelling Language (UML)

UML is a Visual, object-oriented, and multi-purpose modelling language. While primarily designed for renewable software
systems, it can also be used for renewable energy business process modelling (Solar, wind and biomass energy).

UML diagram
Structure diagram Behavior diagram
Class diagram Package diagram Use case diagram State diagram
Object diagram Composite structure diagram
Component diagram Deployment diagram Sequence diagram Activity diagram

Figure 1 : Commonly used UML diagrams.

1.2 Business Object Architecture

The renewable energy business object is used in two distinct ways, expressing the different areas of application, namely
renewable energy business engineering and renewable energy software engineering: modeling renewable energy business objects
and renewable energy systems business objects.
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Figure 2 : Architecture for Business Objects

Also Multi-scale and multi-modal GIS-T data model ['], UML-based requirement modeling of Web online
synchronous collaborative public participatory GIS [?],UML Based Integrated Resources Management Model for
Arid Zone[®].

1.3 Geospatial Technology
Geospatial Technology Contains Geographic Information Technology and Remote Sensing, also there many researches as: [
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2. METHODOLOGY

The requirements of the renewable energy business object as Communication, Modeling Goals, Business Processes and Workflows,
Partitioning and Refinement, Modeling Business Rules, Patterns, and Reuse, Roles and Actors, and Component Technology. (a)
Modeling Business Processes and System Functionality with Use Cases. (b) Mapping of Activity Diagrams to Sequence Diagrams.
(c) Expressing Business Rules in Object Constraint Language (OCL). (D) UML’s Support for Patterns. (E ) Dynamic, Multiple
Classification. (F) Role Pattern with Delegation. (G) External and Internal View of Business Object Components. (H) Component
Architecture Shown in a Deployment Diagram.
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Figure 3 : Methodology for Renewable Energy Business Object Modelling.

3. RESULTS AND DISCUSSION

To analyze, Design and implementation business object interfaces (BOIs) for renewable energy must be specified interfaces of
the distributed objects and distributed object models to XML models. Business object interfaces can be provided for conceptual
elements on renewable energy (Solar, Wind and Biomass energy). The package renewable MetalLevel provides necessary UML
extensions.(Show fig.5), The package renewable energy MetalLevel provides necessary UML extensions for building a renewable
energy business object interface model refining the elements of renewable energy conceptual model.(Fig.5).

The package renewable energy building blocks provide general building blocks for constructing renewable energy business
object interface models. The building blocks represent renewable energy business object interfaces refining conceptual model
elements for renewable energy and enabling the flexible construction or description of specific renewable energy business object
interface models. The reference renewable energy model only provides renewable energy business object interface building blocks
for particular base classes and the processes of the renewable energy conceptual model.(Fig.6). The base layer serves for renewable
energy as a foundation for the higher layers. In the current version of the renewable energy reference model, the base layer of the
renewable energy BOI model only provides necessary base classes.(Fig.7). The process layer provides renewable energy business
object interfaces for all processes defined within the conceptual model(Fig.8).

The package GetAvailabilityProcess specifies the process of retrieving the availability of renewable energy services and

provides all business object interfaces and scenarios for the get availability process. (Fig.9)
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Figure 4 :: Package structure of the BOI model

www.ijeais.org80


http://www.ijeais.org/

International Journal of Engineering and Information Systems(1JEAIS)

ISSN: 2643-640X
Vol. 6 Issue 11, November - 2022, Pages: 77-86

==lIMLElement==
Dependency

M,

I
I
==gpitends== |
I
I
|

==siereotype==
Refines

ConceptualElement

BOIElement

==MLElement=:=
Type
Supplier Zlient
Figure 5 : Virtual metamodel
ProcesslLayer

InformationProcesses

BaseClasses

Figure 6 : Layers of building blocks

www.ijeais.org81



http://www.ijeais.org/

International Journal of Engineering and Information Systems(1JEAIS)
ISSN: 2643-640X

Vol. 6 Issue 11, November - 2022, Pages: 77-86
I E—r——MM——

BaseClasses

Figure 7 : Package structure of the base layer

Entity
==Process==
ConceptualModel.BuildingBlocks.Basel ayer.BaseClasses.Process
i
I
==Refineg== :
I
l
Process Qlject
+execite) voldd [ -conceptidentifier: String

Figure 8 : Base classes

I

InformationProcesses
SearchProcess
GetAvailahilityProcess

Figure 9: Package structure of the process layer

www.ijeais.org82


http://www.ijeais.org/

International Journal of Engineering and Information Systems(1JEAIS)
ISSN: 2643-640X
Vol. 6 Issue 11, November - 2022, Pages: 77-86

ConceptualModel BuildingBlocks Baselaver. BaseClasses Process
<=<Process==
ConceptualModel BuildingBlocks.ProcessLayer. InformationProcesses.SearchProcess. Search

T

==Refines== |

Frocess
Search
+provideSearchRequestisearchReguest String)vaid
+executedivoid
+retrieveResultlist(): String

Figure 10: The search process

Search

User |
) L |
provideSearchRequestisearchRequest: String o L
execute |
fo==r1-

I

retrieveResulilist String |
I
L

I

I

I

I

L I

Figure 11: Search scenario

www.ijeais.org83


http://www.ijeais.org/

International Journal of Engineering and Information Systems(1JEAIS)
ISSN: 2643-640X
Vol. 6 Issue 11, November - 2022, Pages: 77-86

ConceptualModel BulldingBlocks. Baselayer BaseClasses.Process
<<Process>>
ConceptualModel.BuildingBlocks.Processl ayer.InformationProcesses.GetAvailabilityProcess.Get Availability

A

|
<<Refines>> |
|
L]

3
GetAvailability ey

+ ProvideRenewableEnergyService(RenewableEnergyService:String)void
+ execute (): void

+ RetrieveRenewableService (): String

Figure 12 : Get availability process

GetAvailability

User

|
ProvideRenewableEnergy(RenewableEnerzy: String) |

o=

Execute L
==l

EetrieveRenewableEnergy(Renewable:String) |
z o L

Figure 13 : Get availability scenario

4. Conclusion

The business object interfaces (BOIs) and Business object interfaces. The package Metalevel provides necessary
UML extensions, the package Building Blocks provides general building blocks for constructing business object interface models,
and the base layer serves as a foundation for the higher layers.
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