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Аннотация. С 1970-х годов интеграция информационных технологий с точки 
зрения бизнес-процессов, связанных с деятельностью компаний, продолжала расти. 
Первоначальнобольшинствоиндивидуальныхрешений для различных отраслей были 
реализованы для того, чтобы отразить менее стандартизированные бизнес-процессы. 
В результате все более равномерного проектирования бизнес-процессов 
программные системы также могут быть стандартизированы. Это стало началом 
общедеративных бизнес-приложений, которые теперь известны как системы 
планирования ресурсов предприятия (ERP) [1]. Основное внимание уделяется 
управлению и планированию бизнес-процессов, включающих следующие субъекты: 
материалы, ИКТ, капитал, персонал. В дополнение к бизнес-процессам, процесс 
создания стоимости занимает значительную часть мировой ERP-системы [2]. ERP 
системы, созданные на рынке, сегодня являются системами SAP, Infor, Oracle или 
Microsoft. Эти «глобальные игроки» (компании с глобальным воздействием [3]) 
разделяют более 60 % рынка с их ERP-приложениями. На SAP приходится более 
20 % этого объёма, что делает её одним из крупнейших поставщиков [4, 5]. В 
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2014 году SAP был крупнейшим и на международном уровне четвертым по величине 
производителем программного обеспечения на европейском рынке [6]. Становится 
ясно, насколько важны ERP-системы во всём мире. Базовый проект подготовлен на 
основании методологии, разработанной в Технической высшей школе Розенхайма с 
использованием программных средств ФОМ Высшей школы Мюнхена. 
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Abstract. From the 1970s, the integration of information technologies regarding 
company-specific business processes continued to increase. Initially, most individual 
solutions were implemented for various branches of different companies in order to map the 
less standardized business processes. As a result of the increasingly uniform design of 
business processes, the software systems could also be standardized. This was the 
beginning of generally valid business applications, which are now known as ERP 
(Enterprise Resource Planning) systems [1]. 

The focus is on the control and planning of business processes that include the 
following entities: material, ICT, capital, personnel. In addition to the business processes, 
the process of adding value takes up a significant part of the ERP system world [2]. 
Today’s established ERP systems are built from companies like SAP, Infor, Oracle or 
Microsoft. These “global players” (companies with a global sphere of activity [3]) share 
over 60% of the market with their ERP applications. SAP has a share of over 20% and is 
one of the largest providers [4, 5]. In 2014, SAP was the largest and internationally the 
fourth largest software company on the European market [6]. The immense importance of 
ERP systems worldwide can be seen. The underlying project is based on the methodology 
developed at the Rosenheim Technical University of Applied Science using software 
developed and provided at the FOM Munich University of Applied Science. 

Keywords: ERP-systems, ERP-applications, business process, general business 
applications, production management systems, MES. 
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Introduction 

The question of the scientific work was what interfaces between systems 
in industry could look like and how the interfaces could be implemented. 

In the practical part of the work, an artifact was designed and build to 
show what an interface between an ERP and MES (Manufacturing Execution 
System) could look like. A piece of software was implemented that runs 
through the entire cycle from the request to the ERP system to the visualiza-
tion of the response on the MES side. The user has the option of using a “Da-
teTimePicker” to set a date value from which the orders should be picked up 
from the SAP ERP system.In addition, the user has the option of filtering the 
returned list according to specially defined criteria. 

Furthermore, the effects of the 4th industrial revolution on the automa-
tion pyramid are being examined and what influence this has on the manage-
ment level and ERP systems: Not all industrial processes will change imme-
diately with the industrial revolution. 

Materials and Methods 
So, the ERP systems will continue to take its place in automation. The 

central ERP components such as finance and human resources or the transpa-
rency of global processes and their orchestration across locations will continue 
to be an integral part of companies. 

The dissolution of the one-dimensional and rigid levels of the automation 
pyramid to reference models, such as that of RAMI 4.0, does not mean that 
systems such as ERP and MES become superfluous, but that these systems are 
seamlessly linked with each other via their interfaces. No full stop [3, 8]. The 
artefact of the design science research methodology could confirm this as-
sumption and demonstrate how the implementation of the interface looks like.  

The development of the problem described at the beginning is based on 
the following: At the beginning, the basics of the levels of the reference model 
of the automation pyramid are analyzed. The focus is on the business process 
and manufacturing level. A further step deals with the development of auto-
mation in the course of the fourth industrial revolution. The artifact of the de-
sign science research approach shows what an interface implementation be-
tween the described levels can look like. Here, the REST paradigm of inter-
face implementation is discussed in more detail. The REST paradigm 
represents the framework of communication between the ERP and the manu-
facturing management system. The communication is consequently carried out 
via web services. 
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The focus of the work is on the practical part of the interface implementa-
tion to derive generally applicable principles of interface implementation be-
tween prevailing industrial systems from its implementation. Subsequently, 
this scientific work is aimed at scientists and practitioners in the fields of busi-
ness, industry, ERP, MES, automation and computer science [7]. 

ERP and MES systems can be found in the most common cases in manu-
facturing companies. This system structure has been describing automated 
production for some time (“The automation pyramid”). In practice, the sys-
tems are often still linked to one another via a paper flow. One of the goals of 
the fourth industrial revolution is to establish paperless production. This goal 
makes an information technology interface, via which data can be automatical-
ly transferred, indispensable (see Reference [8]). In concrete terms, the appli-
cation lets you describe it as follows: The sales department of a manufacturing 
company accepts customer orders and maintains them in the higher-level SAP 
ERP system. A sales order can consist of several items that represent the order 
of different articles. Depending on the industry, additional information such as 
quantity, material, production location, priority etc. is stored here. An extract 
of this information is necessary to produce these articles and for the timely 
fulfillment of the customer order. An application in the context of the MES is 
to be implemented, which automatically queries this information from the 
ERP system and visualizes it in the production environment. In this way, key 
figures such as “time-to-market” and the potential for errors in order transmis-
sion without paper can be optimized. 

Results and Discussion 

An MES module is implemented, which picks up orders from the SAP 
ERP system based on time stamps. The application logic runs as follows (see 
Fig. 1): 

1. The application is started, a REST request for the ERP system with to-
day’s time stamp is generated. 

2. The request is sent to the ERP system.

3. After successful authentication on the ERP system, it replies with the
orders (including all positions within the order) created since the configured 
timestamp. 

4. The MES system processes the answer and displays the orders in a
suitable form. 

5. The user can again adjust the time stamp to display the desired orders.
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