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Annomayun. C 1970-x rogoB uHTErpamus HHPOPMAIIMOHHBIX TEXHOJOTHI C TOYKU
3peHusi OM3HEC-TPOIECCOB, CBS3aHHBIX C JICATEIHHOCTHIO KOMIIAHHMA, MPOIOJDKANIA PACTH.
[TepBoHaYaIbHOOOIBIIMHCTBOUHIUBUY AJILHBIXPEIICHUH 11 pa3JIMUHBIX OTpaciel ObuiH
peaan30BaHbl 711 TOTO, YTOOBI OTPA3UTh MEHEE CTAHIAPTU3UPOBAHHBIE OU3HEC-TIPOIIECCHI.
B pesymbrare Bce Oojee paBHOMEPHOTO TPOSKTHPOBAaHMS  OHM3HEC-IPOIIECCOB
MPOrpaMMHBIE CHCTEMBI TaKX€ MOTYT OBITh CTAaHAAPTU3UPOBAHBI. JTO CTaj0 Ha4yaloM
oOmieIepaTUBHBIX  OM3HEC-TIPUIIOKEHHM, KOTOpbIE Temepbh M3BECTHBl KaK CHUCTEMBI
mwianupoBanus pecypcoB npeanpustus (ERP) [1]. OcHoBHOe BHUMaHuE yHaenseTCs
YIIPaBJICHUIO U TUIAHUPOBAHUIO OM3HEC-TIPOLIECCOB, BKIIOYAIONINX CICAYIOMINE CYOBEKTHI:
marepuansl, MKT, kanutan, nepconan. B momomHeHue k Ou3Hec-mpolieccaMm, Mpolecce
CO3JIaHUsl CTOMMOCTH 3aHHMMAET 3HAYUTEIbHYIO 4YacTb MUpoBoiM ERP-cuctemsr [2]. ERP
CUCTEMBbI, CO3[IJaHHbIe Ha pBIHKE, cerofHs sBistoTcs cucremamu SAP, Infor, Oracle mnm
Microsoft. Otu «rnobanbHbie UTPOKW» (KOMIIAHWM C TJIOOANBHBIM BO37eicTBHEM [3])
pazgenstor 6osee 60 % peika ¢ ux ERP-npunoxkenusimu. Ha SAP mpuxomurcs Gonee
20 % »otoro o06béma, yTo JenaeT €€ OJHUM M3 KpyHHEHIuX mnocraBmuKoB [4,5]. B

122



2014 roxy SAP Obu1 KpyITHEUIIUM ¥ HA MEXIYHAPOIHOM YPOBHE YETBEPTHIM 110 BEITMUUHE
MIPOM3BOUTENIEM TPOrPaMMHOTO OOecIiedeHus Ha eBporeiickoM peiHKe [6]. CTaHOBUTCA
SICHO, HACKOJIbKO BakHbl ERP-cuctemsl Bo BcéM Mupe. ba3oBelii TPOEKT MOATOTOBJIEH HA
OCHOBAHHHU METOJO0JIOTHH, pa3paboraHHOl B TexHuueckoil Bbicuieil mkone Po3enxaiima c
HCI0JIb30BaHNEM IporpaMMHBIX cpeactB @OM Beicmieit nikossl MroHxeHa.

Knrouesnvie cnoea. ERP-cucremsi, ERP-nipunoxenus, Ou3Hec-Tpolecc,
oO1eiepaTuBHbBIC OM3HEC-TIPUIIOKEHHSI, CHCTEMBI yIIPaBJIeHHs Mpon3BoacTBoM, MES.
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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 1s 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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Fig. 1. UML flow chart

Conclusion

Traditional systems such as ERP and MES are expanded to include ap-
plications that map Industry 4.0 functionalities. Industry 4.0 places the re-
quirement of data exchange across company boundaries and locations. The
applications and extensions that are implemented in this context enable a real
time and cross-departmental flow of information along the entire product life
cycle [9].

In future, systems will be required that have easy-to-implement and ex-
pandable interfaces. The addressed REST paradigm could stand out here.

In addition, standards, uniform interfaces, cross-production protocols and
data formats will be necessary in order to address the large number of devices
and systems in a simple and transparent manner. A reference architecture,
such as RAMI 4.0, will be of immense importance in order to be able to func-
tionally control companies in the fourth industrial revolution [9].
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