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Abstract— The ongoing adoption of cyber-physical
systems and the Internet of Things (1oT) is accompaed by
incredible business process improvements fueled by
ground-breaking innovations. Industry 4.0 with smat
factories, smart supply chains and smart customer
experience has become reality. And Industry 4.0 islso
driving business process innovation. This paper déawith
the design and governance of those innovative busiss
processes.
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. INTRODUCTION

More and more people today can be reached at meyaind
anywhere in the world via mobile devices and welasalAt the
same time, progressive global networking is takilage across
organizational, national and cultural boundariedterA all,
network users want to communicate more with pastreerd
increase the efficiency of doing so. In additidreyt are driven
by human curiosity and the desire for consumptibmeeds-
based products and services at the lowest possilse The
amount of personal data that is submitted whengusire
Internet is inconceivable. Sometimes it happenslimiarily,
but more often it is surrendered voluntarily. Tisi®ften driven
by the desire to better tailor products to the djpegeeds, or a
product that is actually designated as a free ptodypaid with
the net currency "knowledge" instead. Or shall \@ene this
currency precisely "personal data"?

From people's accessibility at all times and inrtliarious
roles as citizens, consumers, employees, businagseps,
opinion leaders, and so on, and from the knowledgaportant
personal data, including the interests for purchaseeferences
and behaviors, companies can obtain immense pal®rit
improve and extend their supply chains. There islliiaany
major company today that does not pursue the gdal
developing this potential for itself. Digitizatiois the magic
word that is associated with this development. Camgs have
long understood that it is not sufficient to tacklely a few
processes occasionally, in cases where potentialassumed
for fast conversion, but that there is a needricergerprise-wide
digital transformation that takes all business psses to the test
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and checks them with regard to their suitabilitydigitalization.
Critical to the continued success of the transfoigngorogram
is a holistic perspective on business models egjias, processes
and enterprise architecture, combined with consigié&anning
and implementation of transformation projects.

II.  THE4™INDUSTRIAL REVOLUTION AND THE INTERNET
OF THINGS (I0T)

In a period in which many companies are still ia thidst of
or only starting to plan complex transformationgreoms, a new
dimension of digitalization opens up: Now objeatd anachines
are digitally addressable anytime, anywhere via@eand SIM
cards, too. Cyber-physical systems (CPS) netwattkainternet
of Things (loT), and they are the building blockis aonew
industrial revolution.

A. Cyber-Physical Systems (CPS)

A cyber-physical system (CPS) is a system of coliating
IT elements, designed to control physical (meclanic
electronic) objects. Communication takes place aialata
infrastructure such as the Internet. Traditionalbedded
systems can be considered as a special case ahdabne
CPS. In a modern CPS, however, networking betwadtipie
interacting elements with physical input and ougiands in the
foreground. The CPS communicates with both machames
also with people (graphical displays, pick-by-voicgbased on
simple questions such as "Who are you?", "Whereyav®",
"What are your contents?". It is able to make ammoous
decisions and to control logistical processes. @it refers to
ambient conditions, which it constantly monitors.

B. The 4th Industrial Revolution

With the possibilities of networking between peopiad
machines, both within the respective groups and @ach other,
unsuspected new opportunities open up for collalmorén the
context of social networks. This results in discips such as
Social Manufacturing and Social Logistics, whicHIJgie the
effects of the # Industrial Revolution. In the following we will
wse the term “Industry 4.0” as a typical applicatiof the 4'
Industrial Revolution. Industry 4.0 is a futurejaat in the
High-Tech Strategy of the German Federal Governnfefint
[1]), which promotes the digitalization of traditial industries
such as manufacturing and logistics. Technolodizsis are
CPS and the 10T. Further reading can be found]in32, [4],

[51, (6], [7], [8].



The 4" Industrial Revolution opens new potential for theconditions have to be created that are not of lanieal nature,

automation of existing production and logisticsqasses with
the application and networking of CPSs, but abdivié ereates
the conditions for completely new processes andas. The
revolution is accompanied by an increase in conifylexid new
security challenges, but on the other hand alsiéyncreasing
degree of decentralization and self-organizatiwfl be seen
later, this is precisely what creates the conshilen@quirements
for new business processes.

C. Collaborative Business Processes on the Interngéhafgs

An industrial revolution will not take place in oday, but
takes place over a period of years or even decathsis also
true for the # Industrial Revolution. And it will not only take
place in industrial manufacturing, but also exteadsoss the
entire value chain. Itis revealed by the morerande increasing
collaboration across organizational boundaries, tte
establishment of virtual organizations in which thelue
creation process is implemented consistently by l@bad
network of highly specialized companies. And itsloet end in
business networks, but increasingly involves coresmtoo,
directly or through their social networks.

Let's look at a business scenario in Fig. 1, aartbe found
in large parts in reality already. And with the egfed
progressive spread of Industry 4.0 we will alreédyable to
speak of a typical business scenario in a few yéathke figure,
intelligent CPS communicate with each other andhwit
conventional IT systems based on the Internet afgeh(loT).
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Fig. 1. Typical business scenario in the Internet of Things

The figure shows loT-based communication along/diee
chain, i.e. that between supplier and carrier, thetween
shipper and producer, and finally between the predand his
customer. Already by this type of communication igital
transformation of the value chain takes place teatlts in
enormous improvement potentials. However, perhapgn e
more important are the newly emerging communicatio
channels such as between supplier and customerh \ghie the
supplier an insight into inventory of salable protiudirectly on
the shelf at the point-of-sale, so that he cangiiegly respond
to the producer's anticipated needs to his owrppducts. In
this example, a new form of collaboration arisesmfrthe
digitization, which eventually results in a transfation of the
value chain itself. The improvement potential ofctsua
transformation is obvious. However, to exploit tlpistential

but mainly of sociological nature. To discuss thenthis point
is beyond the scope of this paper. We only wapbiat out the
trust among business partners, which will haveaio @ whole
new quality. In addition, issues such as governamis,
security, and compliance (cf. Section VI and [9]ust be
considered.

Just to enhance this view on the loT we would like
recommend the look forward of J. Rifkin (cp. [10Rifkin
describes how the Communication Internet is corimgrgith a
nascent Energy Internet and Logistics Internetréate a new
technology platform that connects everything anérgane
(Internet of Everything, IoE). Billions of sensoase being
attached to natural resources, production lines,efctricity
grid, logistics networks, recycling flows, and irapted in
homes, offices, stores, vehicles, and even humagddeeding
Big Data into an IoE global neural network. Prostsne
(producers + consumergjan connect to the network and use
Big Data analytics and algorithms to acceleratacieficy,
dramatically increase productivity, and lower tharginal cost
of producing and sharing a wide range of produatsservices
to near zero, just like they now do with informatigoods.

D. Fundamental Changes ahead of us

Before we take a closer look at the characterisfibsisiness
processes in Industry 4.0, we want to shed sont¢ tig the
most fundamental changes along the entire valumchéich
we will be facing, or that in many cases are alyga#ling place
directly in front of us:

» Self control
Things (e.g. CPS) will operate and interact
autonomiously.

» Self organization
Agents will negotiate with each other on the gldiodl.
This will lead to a decentralization of decisions.

e Less complex decentralized algorithms
Complex algorithms for centralized supply chain
planning have to be replaced by less complex
decentralized algorithms.

» Tight integration
of customers, suppliers, and business partnerg dhen
value chain.

* Responsiveness
Transparent decisions in decentral control cyciebke
fast reactions to changes and disruptions.

Intelligent products:
Here, intelligent production systems will createelligent

reroducts that can be identified at any time and dzm be

calized. They will know their current status ahey will be
able to submit this information as well as theitirerhistory, so
all states that they have been in as part of tlifeircycle.
Important for the self-organization is that theyokn their
options on the way to completion, i.e. to a cer&itent, they
carry their own production plan within themselves.



New qualifications:

Although primarily technical aspects have been ictamed so

far, it is to be expected that th® Kadustrial Revolution will also
bring about a revolution in the working world. Refece [11]

postulated a technological unemployment that aridesn jobs
are replaced by intelligent machines. But it wilaacreate new
jobs and other jobs will change considerabBut what all

changes have in common is the need for a gendragilylevel

of education by all concerned walks of life. Ané ¢ Industrial

Revolution demands - just like all the revolutidmagore it - new
skills that were previously have not necessarignpsted in our
current education systems, but perhaps even ielibit

» advanced requirements for working independently an

self-organized

» ability to collaborate intensively and effectivelyith
external partners

» business transaction processing is replaced byoagpr
monitoring, planning, simulation tasks

[ll.  ORCHESTRATION OFSTANDARDS-BASED BUSINESS
PROCESSES

Industry 4.0 comes along with intensified corponatde
collaboration, which presents businesses that tpara global
context with many different partners with an unpented

challenge. How can such businesses prevent colifinua

spiraling costs when they try to meet the systeqmirements of
their business partners, while the potential béseff
collaboration are reversed? The answer is starmiain, which
is also driven by Cloud deployment, which is techily simple
and does not cost much. Companies will - as consuateays
have - focus more on standardized services that rieeive
from an Internet of Services (10S) and pay basedsage (cf.
Fig. 2). At the same time global industry standgrdsvail for
cyber-physical systems.

Does this mean that due to the ongoing standaiuaiivet the
used business services there will no longer becanypetitive
advantages in business processes? Does Industead.® less
competition or a competition, which preferably ecidled in the
price war? This suspicion is justified, but carebsily dispelled,
because it will show that for economic successgdidition to a
highly qualified staff, the intelligence in the dgs of business
processes will be crucial. And in this business cess
intelligence, the competitors will differ considbla in
conjunction with the ability to quickly and econamily adapt
business processes to the rapidly changing maegatrements.
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Fig. 2. Orchestration fo standards-based business processes

In Fig. 2 it is shown that companies do not diffethe use
of standardized services, but use it in the way ttenfigure
their business processes and services in thesegsex: In the
sense of speed in the orchestration of processetharmuality
of the process configuration, we recommend provest b
practice business processes, which can then bed@uguture
process configurations. Techniques for the creaiahreuse of
best practice business processes are describ@himd[[12].

IV. DECENTRALIZATION OF TRANSACTION PROCESSING

Today's enterprise applications, in the core, assacentral
transaction processing through the application, @seshown in
the top area of Fig. 3.
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Fig. 3. Decentralization of Transaction processing

Through the increased use of mobile devices and by
increasing the provision of self-service portaldiire with an
evolutionary process there will be a certain amooit
decentralization. However, the responsibility fousimess
transactions still remains with the business user.the overall
management of the business process, a businesgenasa
responsible, who is also the disciplinary supesidhe business

1 A detailed discussion of the effects of tHelddustrial Revolution on the
world of work, even on our entire economic systam anto society is
urgently needed to create the right conditions. el@w, this would be

beyond the scope of this paper. Instead, we wakéltb refer to two
interesting publications and recommend reading tfi#@j and [11].



user in general. This two-stage model in the figussy be, of
course, of more stages in practice. As part ofaperational
implementation of business processes transactita aidse
(structured and unstructured, e.g. documents) thedt
compressed for analytical processing in the corgéhtigation
and often for faster Slice & Dice access, and &oeed in
multidimensional data marts and data warehouses.

In Industry 4.0, the central transaction processigstill
be found in the back-office area, e.g. in finanaietounting or
sales office. However, in areas that will be dor@daby CPS it
will be a matter of the past. There it will be @@d by a
distributed processing by self-organized and sefftolled
agents. They produce and process the transactianhid also
generate a wealth of additional sensor data, wimtihmostly
be stored in so-called NoS®ldatabases. Sensor data are
interesting class of big data (cf. [13], [14]),fmavhich valuable
business knowledge can be extracted with big dasdytics

tools. In this model and in the context of manageme

responsibilities, the distributed transaction pesteg business
process management is focused on the monitorifgusihess
activities including the measurement of businesfopmance as
well as on approving of operations and results.

V. DESIGN OFBUSINESSPROCESSES.0

As shown above, some business processes diffehein t

Industry 4.0 considerably from conventional busiq@®cesses.
While the increasing standardization of used clsedvices
poses significant potential for cost savings, esfigahrough
cost-saving deployment cost, these can be eagitpdaced by
competitors in the market. In this respect, saveplayment
costs are not suitable for achieving sustainablepetitive
advantages. Companies are therefore faced witthgiéenge to
achieve sustainable competitive advantages thrqargkuct
innovation, but also by means of intelligent bussprocesses.
We want to show these business processes withuffie 'g.0"
to make it clear that they have a higher adaptgb#idvanced
options for managing communication relationshipsoemtered
in the 10T, and procedural support for innovatineustry 4.0
technologies.

A. Strategy- and Architecture Modeling

and the enterprise architecture modeling. In thteod analysis,
the system framework to be analyzed is defined.this
framework, the business goals, a performance naokthe real
context model, in which the system to be analyaeulaced in
relation with its external entities, are createdré{ you already
have to keep in mind that collaboration among vewio
companies within the framework of an integratedigathain is
typical for Industry 4.0. Insofar, the system fravoek usually
includes not just one company, but a compositeooperating
enterprises, which have formed a "virtual compaity'the
context of the value chain.
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Fig. 4. Horus® Method™Phase 1- Strategy and Architecture

Based on the business goals of the virtual comparymix
of strategies to be implemented is developed duhiagtrategy
analysis supplemented by a risk and a performaeesunement
model. The result is a reliable and binding framdwihat is
available for all collaborative partners, in whittte business
process architecture for the virtual enterprise lmaleveloped.
Here, where appropriate, applicable reference nsottelthe
form of Horus Knowledge Bases (cf. [9], [12]) arged, which
greatly enhance the productivity and quality in elod,
especially if they reflect industry-specific stardia such as
SCOR® or eTOM® (enhanced Telecom Operations Map)

The liability of the models for all partners in thatual

In practice, the Horus® Method™ has proven to beenterprise, which were elaborated in the strategyl a

convenient for the design of Business Processe$cp.([9]).
The method provides a phase-oriented structuredoapp
taking into account all relevant aspects of modglin addition,
it is supported efficiently through the tools ofide’ Enterprise.

Fig. 4 illustrates the Horus approach in Phase ZXhef
strategy and architecture phase. This phase aimsotode a
strategic technical framework for detailed businpsscess
modeling. It includes a contextual analysis, atstwa analysis

architecture phase, has already been mentionedhiBaeason,
it is essential for the network's success, that pheners
participate early on in the modeling phase. Fas, ttie Social
BPM tools (cp. [9], [15]) of the Horus method hareven to be
effective. As time-limited (a few hours up to max.days),
focused labs they allow to bring together a largeant of
participants from different organizational unitsdacompanies
in web-based sessions with little efforts in terofidime. The

2 The term NoSQL stands for "Not only SQL" and isdufer data models
that do not use the tables common for storage emmiéval of structured
data.

Horus is a family of business process engineerowst sold by the
software manufacturer Horus software GmbH and &ajloetwork of
business alliance partners. You can find a freewarsion of the modeling
tool at http://www.horus.biz/en/products/horus-enterprigefivare-

download/ available for download. Interested institutiontivacin public

research and teaching can use the complete prodoge in the Horus
Cloud upon request.

The Supply Chain Operations Reference model (S§@Rthe APICS

Supply Chain Council is the world’s leading supplyain framework,

linking business processes, performance metricagtipes and people
skills into a unified structure.

The Business Process Framework (eTOM®), which imtaaed by TM
Forum, is a business process framework for telesermice providers in
the telecommunications and entertainment industries



work is often done by interdisciplinary groups &0
organizational, corporate, national and culturalrimtaries. The
labs are suitable for tuning and training tasksve as for the
development of process and service innovations[{d]). In
addition to working in labs, participants can workveb-based
social networks for prolonged periods of time in an
asynchronous way to prepare results, deepen, reweview
and approve them.

In addition to the business process oriented fixatf a
collaboration framework for the virtual organizatjahe parties
usually also agree on a quantitative frameworkpitactice,
sometimes the determination is made based only on
collaborative financial planning by the partnengoived. Here,
we have had positive experiences in the interaatiohlorus
with the Oracle enterprise performance managemsrdupt
Hyperion Strategic Finance (HSF). In most casesyeler,
collaborative planning of required quantities, rases,
personnel requirements, sales volumes, investmelfirzancial
figures are made. Here, in practice, Horus is tisgdther with
the Hyperion Planning Suite by Oracle and Oraclesd-based
Planning & Budgeting Services.

B. Business Process Analysis

In the framework, which has been created in Phasfetlie
Horus Method in collaboration of the cooperatingtipers, the
details of the business processes are develofiithise 2. These
are derived from the communication relationship nepies
shown in Fig. 1. Business processes can move eithére
context of a single partner or across two or maeners. Of
course, the Social BPM tools are used again, esfheiti multi-
partner cases. Similarly, whenever possible, rafsxenodels
are used.

As an example for the business process analysis, Fi
shows a model structure in which a company engaged
Manufacturing & Intra-logistics cooperates with twidferent
suppliers. The suppliers pursue two very diffesiicies with
their participation in the virtual enterprise: Slippl acts as a
"black box", i.e. they allow the partners no ingighto their
internal business processes. Supplier 2, howevefergtands
his policy "100% transparency” as a real competitidvantage
in being considered by his business partners. dotjze, both
extremes are rarely encountered, but usually maordess
transparent hybrid forms. For this reason, it hasnbproven
sensible not to proceed with the communicationtimiahips
mapping in an integrated model, but in clearly nkedi model
structures as exemplified in Fig. 5. Basically, émtire process
is broken down into sub-processes that take platieei context
of an enterprise and those that represent theiamaships
between these sub-processes. This latter classhegirecesses
describes the communication and the performancesflo
between the partners. For this reason, such sulegses can be
interpreted as service & commission level agreesmempon
which commercial agreements between partners camalde in
practice.

Supplier 1
(no transparency)

Manufacturing &
Intra-logistics

Service- & Provision

Supplier 2
level agreements

(competitive edge:
100 % transparency)

Fig. 5. Horus® Method™Phase 2- Business Process Analysis

C. Process Simulation

In practice, the analysis and design of Businessd&ses 4.0
show a complexity that should not to be underestthaviaking
this complexity manageable is an object of modefimethods
and tools used. Communication and decision makinggsses
can usually be very well supported with Social BRMen with
a large number of partners involved. The resultsiobd in
practice are quite encouraging. Complexity alssearfrom the
challenge of having to make quantitative statememisthe
expected performance of the business processée icontext
of modeling. Will the process be able to processrdquired
guantity in the required quality and within the gfivbudget and
time frame, and across organizational and corpb@iadaries?
And if not, what action (capacity increase, chanfysupplier,
adapting the quality specifications, etc.) candieh to make
this possible? These and similar questions musarssvered
with a reasonable time and cost effort in the cardémodeling.

The Horus Method proposes the use of simulatiorhoukst
(cp. [9], [12]). For procedure modeling Horus XMleta are
used which come with operational semantics anddaestly
simulated. The passive model elements are assigoed
identifiable objects that are moved through thebystxecuting
the active elements. This is how the model is tE'stader load"
for its correctness and performance. The simulatiesults
(changes in the net and assignments of the paetéveents,
each over time) can then be recorded in a multidgiomal data
mart and analyzed with data analysis techniquesarfimation
of the nets based on the simulation results comgrnthe
guantitative analysis of a visualization comportkat brings the
modeled dynamics vividly to life.

In practice it is often found, in connection withet
simulation, that it is not the modeling itself thapresents the
core problem, but "feeding" the models with reaiparameters
and simulation data and the subsequent interpoatatf the
simulation results. Fig. 6 illustrates typical dlas of simulation
data, which are used as parameters within the atinalmodels.
The spectrum ranges depending on the practicalcatiph of
customer behavior on product quality to environrakent
conditions.
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Fig. 6. Simulation model and important parameters

Simulation tools such as Horus offer various padksés for
parameterization. For the XML nets used
parameterization takes place through the instéoiabf the
passive model elements and the object stores vifbcts.
Technically, this instantiation is done with thepiementation
of web services, which insert CSV tables, dataltakkes, or
results from business analytics and big data ainalgs objects
into the simulation model. Due to the fact thaufatbehavior
needs to be simulated, technologies such as piredanalytics
and data mining are used (cp. [17], [18]). Paréidyl worth
mentioning is the growing importance of big datalgtics in
the context of Business Processes 4.0. For exasgigl data
from social networks can be used to forecast cust@ahavior,
or the sensor data from cyber-physical systemsheaunsed to
evaluate the performance of intra-logistics network

VI. BUSINESSPROCESSGOVERNANCE

A. GRC - One of the Key Challenges in Industry 4.0

The days where an enterprise could be led entirelgn
autocratic "lord of the manor" fashion are long gofind this is
especially true for virtual enterprises like in ustty 4.0.
Regulators respond with increasingly complex retipiia to the
global escalation of economic, environmental anchpater
crimes. The crux here is that for a globally aceveerprise, it
no longer suffices to consider only the nationgutations at
enterprise level, but rather all regulations mustcbnsidered
which are affected in the context of transnatiobakiness
processes. These regulations are not even congdiilshany
cases. In short: Governance, Risk and Compliarmgess (in
short: GRC) are at the top of the management'sdagemd the
same holds true for virtual enterprises as in Itrghus0. But first
a short disambiguation (cf. [9]):

» Governances running a business on the basis of cIearI)B
understood and formulated business objectives and

instructions. Important conditions are legal compdie

and completeness. Governance thus extends actoss

business units and levels.

» Risk managemers the sum of all measures for dealing
and external

with  known and unknown internal
enterprise risks. These include the establishniesdrty
warning systems to identify risks, as well as measto

eliminate potential risks, and for the treatment o

incurred risks.

» Compliance denotes conforming to a rule,
correspondence or conformity with a specification,
policy, standard or law with (ethical and moral)
principles and procedures, including standards (8Q)
and clearly defined conventions. Compliance fulfént
can be both forced (e.g. by law) and voluntary.(e.g
adherence to standards).

B. Influencing Factors and GRC Mechanisms

In corporate practice, it has been proven to tBeaternance,
Risk and Compliance management in a cross-themaiitext.
The reasons are obvious: Very many interdepende roiist;
synergies arise during implementation that on arellenhance
the effectiveness of planned actions, contributiog cost
reductions on the other. By the way, companies $hatGRC
not primarily as a burden, but above all as an dppdy to
improve business processes, achieve genuine casgjsaand

in Horus,jmprove their competitive positions.

Fig. 7 shows the typical structure of a GRC appnodthe
number of external requirements seems overwhelrfanghe
observance of and compliance with corporate reeords
management, in many cases setting forth perscimality.

Business

Nomsand N
Standards ¢

Codes of
Conduct,
Instructions,
Controls

Risk ¢
Management

Regulafions 2

Business

Model.

Prevention Execution Reaction

Fig. 7. Influencing factors and GRC mechanisms [9]

Their task is to formulate appropriate instructiorie
communicate and to monitor their compliance. EvememThe
directives should be complete, efficient and eftecttherefore
consistentin itself. It is also necessary to immat mechanisms
that monitor and control the execution of the diks. In
addition, reactive mechanisms are to be providedeiasuring
that the enterprise immediately takes proper measun the
case of imminent or an actual violation of regulas, to limit
damage to the periphery as well as the enterptisaf.i
esponsible enterprises pay the highest atterdigmeventive
echanisms. With the avoidance of risks and comgdia
violations lies the key to significant cost saviregsd prudent
market trade, often resulting in interesting coripet
advantages.

However, it is clear from these considerations tted
drafting and subsequent implementation of a congmshe
GRC approach bears a high degree of complexitys Tdi
actually manageable only if the enterprise conpestiare
frepresented in a consistent model. Analyses amthiagtion are
possible based on this model, as well as developwiean



effective GRC system. In this respect, GRC is dintn® most VIIl. OuTLOOK

important fields of application of Horus. GRC isreced by the The - . .
) present work is based on practical experierice o
Horus Method and the dedicated GRC tool Horus GRC. strategy- and business consulting as well as ITsaing,

VIl. CONCLUSION solutions and systems integration projects, whiBOMATIS

) ) N has carried out in recent years. Here, Enterpriggiéations -

In the present work it was first shown what thedibons  yreferably Oracle Applications (Oracle Cloud Apptions, E-
and the drivers are forth_(ﬁf1 dndustrial Revolut|0r} and Industry Business Suite, CRM On Demand, Hyperion EPM, ...prew
4.0 and what changes arise for the people, busisessl finally  sed, as well as the entire Oracle Middleware stackddition,
society. Based on a typical business scenario aypic research results from Horus Innovation Partnerse hasen

communication and performance relations betweeferdift  incorporated, a research alliance bringing togeROMATIS
partners have been identified, which form the basfs and Horus software GmbH (cf. Fig. 8).

collaborative business processes based on theéntfThings.

The standardization of IT functionalities in therfoof cloud (\<\°"a"i>o
services that are cost-effectively deployed vial@ternet of H\ RUS
Services characterizes the Industry 4.0. Sustarahpetitive p.
advantages can be achieved by individually orchtestr artne®®

business processes. In conjunction with the inorgas

decentralization of transaction processing, thigl$eto a new P a— :

class of business processes, which we have desijra 1 = =
Business Processes 4.0. — —

The core of the present study were the concepteatitbds WK o ﬂ(".
for the phase-oriented modeling of Business Presegs0. FZI O b

Here, particular attention was paid to involvinge tkentire
business community through the use of Social BPblsto Fig: 8. Horus Innovation Partners
Driven by the decentralization of decision-makisgnulation
as an important tool in forecasting and businesxqgsses
planning has become increasingly important. Heaeapeters
are progressively included, which are obtained fitmign data
analytics (including sensor data and social data).

The Horus Innovation Partners work in research and
development projects on various topics related He 4"
Industrial Revolution. For these projects, intarggstand
actionable results can be expected for the consagsy

Finally, the subject of Governance, Risk and Coanée » Best Practice Reference Models for business preséss
was discussed, which has a significant importanceviftual smart factories, smart supply chains, and smatomes
enterprises in Industry 4.0. experience

» Social BPM and Social Innovation Labs

e Gamification for modeling and execution of smart
business processes

e Governance, risk, security, and compliance in smart
factories

e 100% process flexibility with schema-less Business
processes
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