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“When you're smart,
people need you.”

Growing up as a nerdy kid who
loved math, computers and solving
technical challenges, those words
from Val Kilmer’s Chris Knight in
“Real Genius” spoke to me like few
others had. For the first time, | saw
silver screen heroes who were think-
ers, makers and scientists. Not only
was it okay to be smart, it was cool
and more important, it was essen-
tial. The world needs smart people
to tackle today’s tough challenges
and think about the problems of
tomorrow, which are often caused
by the solutions of today.

Celonis Labs is that collection of
smart people. Exactly who they are
and what they've been up to has
been a closely guarded secret, even
within Celonis. Well, not any more.
World, here we come.

This team of engineers, researchers
and technologists, led by Eugenio
Cassiano, Celonis’s very own mad
scientist, is ready to share a small
taste of what they've been working
on in the inaugural issue of Beyond.
This journal is a collection of can-
did, unfettered thoughts, analysis
and prototype descriptions from the
brightest minds studying process
mining, execution management and

Beyond, volume ], issue 1, is divided
into following four chapters —

Each chapter examines a current
project that Celonis Labs research-
ers are not only pondering, but for
which they have built a working pro-
totype. That's what makes Celonis
Labs one of the most unique think
tanks ever assembled to study how
the world should work. We not only
talk the talk, but walk the walk. From
artificial intelligence to augmented
and virtual reality, we're building the
technology that will power the way
work happens for decades to come.

So let go of your preconceived no-
tions about how business processes
work today, and let Celonis Labs walk
you through how things will work in
the future.

And if you're wondering why we're
doing this and why now, I'll leave
you with another line from Knight,
“It's a moral imperative.” The world
is facing significant challenges and
making the processes that run work
more sustainable, we are doing our
part to build a better future for all.
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About Celonis

Celonis is the global leader in exe-
cution management. The Celonis
Execution Management System
provides companies a modern way
to run their business processes
entirely on data and intelligence.
We pioneered the process mining

category 10 years ago when we
first developed the ability to auto-
matically X-ray processes and find
inefficiencies.

Disclaimer and Copyright

The content of this document has
been created with great care and is
solely to promote discussion of inno-
vation in the industry. Still we cannot
guarantee the accuracy, complete-
ness or timeliness of the content. The
information contained herein is not
a warranty or promise of any kind,
including without limitation, of per-
formance, future products, features,
functionality, or otherwise. Celonis SE
explicitly disclaims all warranties as
to the accuracy, completeness, or
adequacy of the content and shall
have no liability whatsoever relat-
ed to this information, including for
errors, omissions, or inadequacies or
for the interpretations thereof.

Copyright ©2022 by Celonis SE. All
rights reserved. Celonis and the Ce-
lonis “droplet” logo are trademarks
or registered trademarks of Celonis
SE in Germany and other countries.
All other product names or services
identified throughout this document
are trademarks or registered trade-
marks of their respective companies.
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The innovation journal by Celonis
Labs, which gives you a glimpse on
our current research and the con-
cepts we're working on.

Celonis Labs is the innovation
facility designed for studying and
launching advanced applications
and experimenting with new ideas
and emerging technologies with
the ultimate goal of advancing the
Execution Management catego-
ry. At Celonis Labs, we are walking
the talk. We do not only mention
new ideas and technologies in this
journal, but we are also sharing the
outcomes of our concepts that we
believe to have an impact in the
future of the Celonis Execution Man-
agement System (EMS).

Over the last year, we have seen the
rapid evolution in technology at Ce-
lonis, starting with process mining,
transitioning into process intelli-
gence and finally into the Execution
Management System, progressing
to become a business perfor-

mance platform. At Celonis Labs,
we focus on identifying and accel-
erating future use cases and ap-
proaches. We keep asking ourselves
“How can we push the boundaries
beyond our current knowledge?”

to identify potential new business
models that can be incubated in
Celonis.

Eugenio Cassiano
SVP of Celonis Labs

We invite customers and partners,
our ecosystem and our academic
alliance partners to read through
the concepts — Collaborative Ex-
ecution Management, Zero-Trust
Sharing, Real-World Data and
Context Awareness — to think about
how they apply to their own goals
and reach out to us. Our mission is
to apply the ideas behind emerg-
ing technologies to the problems
our customers are trying to solve.
We want to inspire everyone with
the art of the possible that you can
ultimately achieve with Celonis.

Let’s go!
Eugenio
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COLLABORATIVE EXECUTION MANAGEMENT

One of the limitations

of today’s Execution
Management in
practice is that most
organizations only
work with their own
internal data.

This fact isn't surprising given that the
software systems providing the pro-
cess data are also purely internal.

While improving execution within an
organization already unlocks im-
mense benefits, we can go much
further: most businesses do not
operate stand-alone, but are part of
structures such as supply chains that
mutually benefit multiple entities.

In this chapter, we show how Execu-
tion Management unlocks massive

potential for collaboration between
organizations in the future.

We highlight two possible ap-
proaches to collaboration in Execu-
tion Management, starting with a
thorough way of sharing business
object information across a network
of organizations.

We also present a different ap-
proach that allows collaboration
without requiring specific, sensitive
information to be shared.

The approaches are not mutual-
ly exclusive, and we see both ex-
tremely relevant even in the near
future.

Editor’s note

Friction is good when you're an Fl
driver, but bad when it's hurting
your business processes. Imag-
ine an urgently needed part is
late and you have to call your
supplier over and over, too much
friction. In Chapters 1and 2, An-
dreas Krause, Maximilian Schrupp
and Stephan Rossbauer explore
how the Celonis EMS can reduce
intercompany friction like this by
standardizing business objects,
increasing intercompany collab-
oration through a new Process
Sharing Network and doing it alll
security with zero-trust sharing.
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Andreas Krause
Head of Innovation
Architecture at Celonis Labs

Celonis Labs

Business Collaboration Networks

Companies spend a lot of time sharing and
acting on information in their daily operations—
think of standard processes like Purchase-to-
Pay or Order-to-Cash—where many documents
have to be exchanged for each single case.

During this interaction, the informa-
tion is stored across companies, in
multiple separate systems. Naturally,
this can lead to a disconnect, where
the involved parties are operating
on different truths. To improve the
collaboration between the compa-
nies, we have to avoid these discon-
nects.

Business users are facing two chal-
lenges through such a disconnect:
first, the missing transparency of the
status of a business object and the
resulting inability to act according
to changes or updates; and second,

the inconsistency of the information
that is attached to different business
objects. Both are execution gaps
that we believe can be improved

in Execution Management by link-
ing important documents better in
inter-company processes.

Today, if a company wants to close
these execution gaps, integration
specialists would have to build

a specific automation* for every
identified gap, with the logic on how
to react and a potential human-in-
the-loop only adding more com-
plexity. The necessary, highly de-

x Specific automation

An existing approach for
specific system-to-system
integrations is EDI, or Electronic
data interchange. EDI is imple-
mented per system and often
results in skyrocketing costs
due to the necessary coordi-
nation and also maintenance
efforts.

tailed planning involves high costs
and would still result in inflexible
outcomes.

We devise a different approach with
one that is highly standardized at its
core, so that a network can begin to
develop, where every joining com-
pany can integrate with others to
close execution gaps at the click of
a button. Companies join the net-
work in EMS, which is already built to
connect all internal systems across
a process. Ultimately, this approach
allows a holistic process view of all
involved parties and systems.

To also allow more specific use
cases that would require non-stan-
dard data, we enable companies to
leverage optional extensions on top
of the standardized core, providing
the desired functionality to all inter-
ested network participants.

This solution targets operational and
strategic staff of our core process-
es. More interesting, we believe in

a solution where digital connec-
tions and automations can be built
without integration specialists and
engineers.

The key principle here is reusabili-
ty and standardization focused on
business objects. An object that is

configured once should be reus-
able with every similar occurrence,
e.g. those of suppliers. Further we
want to standardize such objects for
scenarios where a cross-company
match is highly likely and can be
automated (or only has to be con-
figured once by each participant).

Not all attributes of an object in

the data owner’s system can be
shared and some are even business
secrets. We want to give the data
owners absolute control here on
what information exactly they make
available in the network.

We believe that the Celonis EMS is well
positioned to facilitate and simplify
improvements to many execution
gaps in the field by establishing this
Business Collaboration Network and
acting as the intelligence layer and
single source of truth on top of in-
ter-company processes. Similar to
the current structure of the EMS, we
imagine a flexible platform with a uni-
fied taxonomy and business apps to
generate value for specific use cases.

While there are definitely hurdles to
overcome, the opportunity of cre-
ating a Process Sharing Network is
tempting and the implementation of
a first version is a candidate for the
next Celonis Labs prototype.
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Maximilian Schrupp
Technology Researcher
at Celonis Labs

Celonis Labs

Zero-trust Sharing

Companies are hesitating to share their
sensitive, internal dataq, even if there are
incentives to do so, as concerns of exploitation
outweigh potential benefits.

This is not different in Execution
Management, where insightful pro-
cess models and even case-specif-
ic information are available. Many
companies see no way to collab-
orate on improving their shared
execution gaps.

Let's identify the underlying chal-
lenge here: missing trust. Compa-
nies that want to collaborate either
have to build trust and start from
there, or find a way to realize a solu-
tion for an execution gap without
having to rely on trust.

Here we talk of our vision of a ze-
ro-trust solution for sharing process
information in Execution Manage-
ment, where there is either no sensi-
tive data involved or the data re-

mains inaccessible to the respective
other side.

Encryption is a way to protect datq,
but traditional encryption means
that you either have full access to
the data or no access at all. Still,
there is an area of research that
allows calculations or transforma-
tions of encrypted data without
having access to the plain text,
called Homomorphic Encryption*.
While this is fundamentally inter-
esting to Computer Science, and
would potentially solve this chal-
lenge as well, it's still way too slow
today.

Our approach here is simple reduc-
tion: boiling the information down to
the essentials, depending on the use

AV
Ay

case. In a very basic setup, these
can be key numbers for comparison,
but also more complex forms are
possible, especially when it comes
to process models.

We focus on the overall model of a
process here. There seems to be a
fundamental potential for collabo-
rative applications based on sharing
these process models. But again, to
do so, we must find a way to avoid
exploitation by the insights another
party gains.

Currently, information about the
nature of processes is shared across
companies mostly in a theoretical
form. There is lots of work done in
the field of business process mod-
eling and re-engineering, but this

is abstract and the created models
are incomplete and outdated when
compared to the results we achieve
with the Celonis EMS.

A promising way to reduce the infor-
mation of process data models we
have in the Celonis EMS is statistics.
Under the assumption that the gen-
eral workflow of a process, i.e. which
events are part of it, is not consid-
ered a secret, we want to create a
statistical model of the process that
can be shared.

The idea is to reduce the sensi-
ble details to a model of possible
events and the probabilities of
which event comes next. These
probabilities are calculated flexi-
bly based on the events that hap-
pened before. In simple words,
for each event that happens in a
specific case, a dedicated deci-
sion engine provides probabilities
for the next step. The information

of which events can follow which is
preserved, thus allowing a granular
picture of the process.

The engines are trained with the real
cases of a company, and there are
technologies available to do so to-
day*. This training is not a one-shot
setup step, but rather an ongoing,
continuous action, always provid-
ing an up-to-date and complete
model of all process variants known
to the company. After the training,
the model only contains a set of
abstract engines for each activity
and no case-specific information is
included.

This statistical model will essentially
work like a simulator: when present-
ed with enough different, made-up
cases, the distribution of resulting,
simulated process variants will be
close to those found in real cases.

Sharing such a model seems re-
alistic to companies: it's powerful
enough to allow applications based
on comparison between similar
processes, and might even allow
the creation of a cross-company
process model by combining multi-
ple single models. And most impor-
tantly, this model doesn’t contain
any sensitive case-specific infor-
mation. While this example still has
limits, especially when the general
process flow is considered sensitive
as well, we see a huge potential for
new applications here.

Building a prototype and explor-
ing zero-trust sharing applications
based on these models is a can-
didate for an upcoming Celonis
Labs prototype. Stay tuned for more
insights on this exciting topic!

x Homomorphic Encryption
is an encryption method to
allow data to stay encrypted
while calculations or transfor-
mations are being performed.
The plaintext of the data
remains hidden and doesn't
need to be decrypted for
processing. A third party can
provide services for data that
is never revealed. After pro-
cessing, the data owner can
decrypt the results. In practice
today, it works best with pure
integer numbers. There is still
a long way to go, as the same
actions that take milliseconds
today in unencrypted form
take days or weeks in Homo-
morphic Encryption.

x Some of the technologies
we are researching to use here
are Markov Chains, Long short-
term memory or Autoregres-
sive Models.
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Stephan Rossbauer
Product Manager

at Celonis, on process
benchmarking

COMMENT

The Celonis EMS today

Is very good at giving
Celonis customers
objective, measured data
on the performance of
their processes.

Following these insights, the im-
portant questions then are: Is the
performance strong or poor? How
big is the opportunity to improve
the performance of the process?
What does world class perfor-
mance look like and how big is the
gap? Is my process the equivalent
of Usain Bolt running the 100m dash
in 9.58s and every additional hour
of training invested will only pro-
duce marginal improvements or

is my process performing at colle-
giate level and even just one hour
of strength training per week will
increase the performance by a big
margin?

The answers to these questions
are hidden in the collective data
already processed by the Cel-
onis EMS and | believe everyone
can benefit from such a collective

intelligence. The idea is to share
aggregate process KPIs (e.g. Days
Payable Outstanding) and in return
participants will receive informa-
tion in which percentile their per-
formance sits (e.g. your DPO is 28
days, which is in the 80th percentile
of all participants).

This information would then allow
them to put their process perfor-
mance into context and evaluate
improvement opportunities more
accurately and efficiently.

This approach uses statistics to
abstract the information and en-
sure desensitization so that the
data shared is no longer connect-
ed to any individual participant, by
following a simple rule: each dat-
apoint in the shared data must be
created by the aggregation of at
least 10 individual data points.

Celonis Labs
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Celonis Labs

Closing the gaps in
Business Processes with
Real-world information.
Today, the Celonis EMS
builds upon data mainly
sourced from business
software systemes.

673 8132

This creates a very limited picture of
what's happening in a company - the
scope of the Celonis EMS is limited to
what's relevant in those systems.

Of course, in redlity it is usually more
complex, but this highlights an im-
portant point: the systems that we
source information from usually pro-
vide it on an understandable level.
Today, the work that is done in these
systems factually and fundamentally
defines what the processes are.

But these systems show only a part
of the whole picture of a business.
They can provide information about
the process steps that they contain,
and everything that happens out-
side of them remains a blind spot.
In a conversation we had with Prof.
dr.ir. Wil van der Aalst*, he estimat-

ed that 99% of the information of
everything that happens in a busi-
ness is not tracked in these sys-
tems, which means there is a tre-
mendous opportunity here! If we're
serious about improving processes,
we will have to broaden our view.

In this chapter, we're talking about
two areas where we want to im-
prove: first, the overall view of a
process itself. We see information
gaps between the known steps of a
process, but don't know exactly what
happened in-between, and there’s a
huge potential to change that.

In a second topic, we talk about how
we want to enrich processes and
related analysis or KPIs with what we
know about the circumstances and
context when they took place.

x Prof.dr.ir. Wil van der Aalst
is the Chief Scientist of Celonis
and a full professor at RWTH
Aachen University leading
the Process and Data Sci-
ence (PADS) group. He is also
part-time affiliated with the
Fraunhofer-Institut fur Ang-
ewandte Informationstech-
nik (FIT) where he leads FIT's
Process Mining group and
the Technische Universiteit
Eindhoven (TU/e). He coined
the field of Process Mining
and his research interests
include Process Mining, Petri
Nets, business process man-
agement, workflow manage-
ment, process modeling, and
process analysis.
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Maximilian Schrupp
Technology Researcher
at Celonis Labs

Celonis Labs

Real-world events and

business domain translation
Closing blind spots of information
in Execution Management is a

challenging task.

To broaden our view and reduce the
99% blind spots, we want to intro-
duce events from real-world data
sources to the Celonis EMS. At Cel-
onis Labs, we believe that there are
many things happening in the real
world that are either not digitized at
all or can’'t be integrated into a pro-
cess view because the dataisina
totally different domain than the one
a business user is working in.

Let’s have a look at an example: in
manufacturing companies, to fulfill
an order, often the items are pro-
duced on-demand (i.e. they are
not held in stock). An order process
is started, and shortly after, also a
production process. Now a discon-
nect happens: on the shop floor, the
manufacturing starts. The business

user working on the order has to
wait until all items are produced be-
fore taking the next steps. But what
if something happens during the
production that affects the under-
lying order? This should be reflected
immediately, in a meaningful way,
so we can act quickly. But how can
we achieve that?

In general, we want to provide infor-
mation to business users that they
don't have today, to ultimately allow
actions in the Celonis EMS that will
improve their work. There are many
different users working on all the
different processes out there, and
we have to take into account that
the information we provide needs to
be really helpful and meaningful in
the context of each different pro-

cess. We won't help a user working in
order management with the infor-
mation of individual manufacturing
steps or issues, but rather with high-
er-level events when a certain order
is actually affected.

We need to watch all relevant sourc-
es of information and automatically
recognize and translate events into
the business domain of the process
we want to enrich. This business
domain translation is a complex
task: we start out with the target, a
desired event we would like to intro-
duce to a certain process. Next, we
need to identify and connect data
sources that can provide the data
containing the necessary informa-
tion. And finally, the events need

to be automatically recognized in
real-time from the different source
data streams* and integrated into
the Celonis EMS. This is a new way of
introducing process events, as we
are tailoring exactly the events that
are helpful for a certain domain.

We want to introduce real-world
data sources in the same step as
the event recognition and domain
translation. This allows us to not only
provide domain-tailored events to
the business users, but also events
containing information that was
never integrated in a process before.

The acquisition of real-world data
is not a new challenge, with tech-
nologies like (industrial) loT and
digital sensors of all kinds, includ-
ing cameras, as well as techniques
like Computer Vision and Machine
Learning, we have a large toolset
readily available. The data we re-
ceive from sensors are raw values
without any specific meaning. We

want to quickly boil this data down
to essential information, depending
on which business domain we tar-
get. We need to combine all sourc-
es* we need to provide the neces-
sary set of information to an event
recognition engine. This event rec-
ognition engine is a service where all
the pieces of data are observed and
evaluated in real time to constant-
ly decide if our desired event just
occurred - and once so, the event is
integrated in the respective process
in EMS.

In our manufacturing example, we
target an order-to-cash process as
well as a manufacturing process.
They need information on a different
level, and while individual production
steps are integrated as events in the
manufacturing process, only events
such as Production of order started,
Production of order finished or Pro-
duction of order delayed will enrich
the order-to-cash process. We are
starting out with a simple prototype:
using cameras as sensors, we pas-
sively monitor what happens in an
exemplary factory, a demonstrative
production line we set up using edu-
cational robot arms. Again, the goal
is to recognize events translated in
the domain of our target processes.
To achieve this for the order process,
we also have to know which item we
detected in the factory belongs to
which order.

The opportunity we see here is
tempting. We can extend the
cross-system functionality of to-
day’s EMS to a new level: by con-
necting all available (or necessary)
data sources, similar to what hap-
pens today with business systems,
event recognition can become even

x Our excitement around
real-world events is shared by
Dr. Michael Rosemann, who
emphasizes the great impor-
tance in the sensemaking and
business meaning of what he
calls signals. He particularly
notes that while some of these
signals might be weak, i.e indi-
cate but not confirm an event,
amplifying them by combining
different data sources is cru-
cial to reach a high validity.

Dr. Michael Rosemann is the
Director of the Center for Fu-
ture Enterprise and Professor
for Innovation Systems at the
Business School at Queensland
University of Technology.

x Data streaming

is the continuous flow of data
from a source system to a tar-
get system. This is the opposite
of batch processing, where a
set of data points are collect-
ed from the source system
and provided as a bundle to
the target.
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more powerful. Seemingly unrelated
sources can be combined. Anoth-
er aspect is the real-time nature of
these events, here we align with the
general direction the EMS is devel-
oping towards. By design, the rec-
ognized events are available shortly
after creation and allow use cases
where a reaction in a timely manner
makes a big difference. In our fac-
tory example, alerting a customer
about a late order delivery directly
after something goes wrong in the
respective production allows all
involved parties to react as early as
possible. Partial deliveries or reprior-
itizing the production can suddenly
become structured, well-communi-
cated and comprehensible.

There are countless interesting data
sources to explore. Imagine what
happens when we combine ship-
ping information a carrier provides
with the data of cargo ship or plane
trackers, will it be possible to identi-
fy misdeliveries early and introduce
this in the EMS? We can talk about
many examples here, but we rath-
er want to prove that this concept
can really work, so our prototype is
already being implemented. While
our showcase factory is just an
example to prove the key aspects
of this idea and to make the princi-
ples behind it more tangible, some
of our customers already look in
similar directions, and we're looking
forward to validating this concept
together. We see huge opportu-
nities such as improvements in
time-to-action or allowing powerful
automations that were not possible
before. Stay tuned for the outcomes
of this project!

Celonis Labs

COMMENT

Jonas Weich
Product Manager

Dr. Sarah Glisken
Academic Research
and Innovation
Coordinator

Al4Pro

A research
project in
Academic

Alliance

Within the Celonis Academic Alli-
ance, we are currently realizing the
visionary long-term project Al4Pro*
together with our partners. A di-
verse team is working on improving
spatially distributed manufacturing
processes by using the means of
process mining. These process-

es consist of the daily procedures
that happen during manufacturing.
Initially, there was no digital system
in place that somehow represented
these procedures. To explore what
happens during manufacturing
from a process perspective and to
also find execution gaps, we need
to recognize the underlying events
and integrate them in the EMS first
- similar to what was explained
already in this topic.

For us, the first step to create the
events is the same: find and con-
nect data sources. We combine
multiple sensors via sensor fusion®
to a single data source and use the
resulting mobile sensor devices to
track each single item during man-
ufacturing. As a result, we receive
highly detailed data such as loca-
tion, temperature or even magnetic
measurements that we can assign
to the correct item right from the
beginning. In process mining terms,
this item would be the so-called
case.

The data streams are consumed by
different systems. Most importantly,
in an event recognition engine: de-
pending on the manufacturing step,
the necessary data streams and
different timeframes are evaluated
in an Al model to recognize the right
production steps to build a view of

the process. Here we also receive
the recognition certainty along with
each event, allowing us to filter out
obvious misinformation very early.

In the next step, the recognized
events are streamed to the EMS

in real time, together with the raw
data. Pioneering the EMS-based
exploration of raw data was an im-
portant learning in the project, as it
still contains important information
that is not reflected on the event
level. This enables the reproduction
and validation of the recognition
engine’s operation and therefore
strongly supports improving this key
component.

Integrating the events, the recog-
nition certainty and also the raw
data sources allows us to create

a powerful digital twin of both the
production process and the rec-
ognition engine in EMS. This brings
transparency to a new level, for ex-
ample knowing exactly where each
product component is in the manu-
facturing process. Even the recogni-
tion certainty history of each event
is available, enabling novel anal-
ysis and filtering methods based

on certainty for the first time, e.g.
declaring reported events as invalid
once better information becomes
available. Besides that, several more
innovative applications are made
possible in the EMS, allowing to ex-
plore and improve a manufacturing
process in its real-world context.

Al4Pro has already generated most
interesting learnings and insights,
and the exciting project still has
over a year to go!

x Al4Pro

is the short name for the
project “Application of Artificial
Intelligence methods for Pro-
cess Optimization and Predic-
tion via Process Mining based
on Cyber Physical Systems in
Manufacturing Environments”.
This project was started in
2020 together with the Fraun-
hofer IIS Institute, Maxsyma,
AST-X, PASS and Rauschert

in 2020 and is funded by the
Bavarian State Ministry for
Economy, Regional Develop-
ment and Energy.

x Sensor fusion

is a way of combining more
than one sensor to achieve re-
sults that are more meaningful
than each sensor individual-
ly. The sensors measure the
same target, but provide dif-
ferent views, e.g. different kinds
of datq, different locations or
perspectives. The challenge

is to combine measurements
taken at exactly the same time
ACross sensors.

Editor’s note

If we collect enough data, can
we predict the future? Ac-
cording to Einstein’s theory of
relativity, maybe not. But that
hasn't stopped Maximilian
Schrupp, Dr. Sarah Gusken and
Jonas Weich from examin-
ing how we can use the vast
amounts of data collected
from digital sensors and loT
devices that permeate busi-
ness systems to improve pro-
cess efficiency and perhaps
predict the winner of the next
World Cup. (I made that last
part up, but I'm keeping my
fingers crossed.)
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Context Awareness in Execution Management
In the previous topic, we discussed how the EMS
allows us to build process models and how we
could introduce new types of events, sourced

from the real-world.

Here, we talk about a similar oppor-
tunity of introducing new informa-
tion to our view on processes: the
process context.

Currently a process is mainly a series
of events that happened in a certain
order, but there are always external
conditions influencing a process as
well. These circumstances range
from the time of day when the pro-
cess happened up to major global
crises that affect almost everything.

Consider for example the recent
incident at the Suez canal, when a
ship blocked the traffic at one the
most important shipping routes for
an extended period of time. Natu-
rally, supply chain processes were
heavily impacted by this incident.
Another, and one of the most prev-
alent crises of our recent history, is
the COVID pandemic with a glob-

al impact resulting in many ma-

jor problems, including countless
business failures. In sales processes,
in-person meetings have decreased
whereas calls and virtual meetings
have increased. It's likely that these
kinds of major events will trigger
permanent changes in how busi-
nesses are run.

Such major events or crises seem to
become more frequent, and it's even
more important to keep an eye on
these when evaluating our process-
es. But there are also ordinary exter-
nal factors affecting our processes
that we need to include as well.

We want to take this great op-
portunity to make our processes
context-aware. By introducing the
process context in EMS, we see two
general applications: enriching the
process analytics, and allowing

execution based on the contextual
information.

Let's start with the analytics. With

the context we are not only able to
know which external influences were
present, but can also analyze how
one or all processes in a business
were impacted by a certain process
context. This allows answering ques-
tions like “What was the impact of the
Suez canal blocking on my process?”
By comparing cases prior, during
and after the context was relevant,
we can find out if and how the per-
formance of processes was affected.
This can be as simple as creating the
same KPIs separately for the periods
of the three phases, but also more
fine-grained analyses are possible.
The learnings from these compari-
sons are straight-forward and can
be understood easily. Ultimately, we
hope to make processes more resil-
ient to these external influences.

This is the point where we see an-
other application of the process
context in EMS: the ability to react to
these external factors. We can use
our insights and clear evidence from
our past analyses to develop strate-
gies to react to such external condi-
tions. The emergence of certain pro-
cess contexts can be used to trigger
actions and measures to maximize
process efficiency and close execu-
tion gaps. This is very similar to what
is possible in EMS today for process
events, and we hope to also achieve
improvements in metrics such as
time-to-action.

The way to bring the context into the
EMS is the introduction of context
tags that can be assigned to every
case of a process, similar to how

hashtags work in social media. Each
context tag represents a certain
external factor. The assignment can
be automated based on matching
event timestamps, with the limita-
tion of regionally restricted circum-
stances” that would also require the
introduction of location information
in a process itself. But also manual
tagging is thinkable, as the tagging
happens on a per-case basis and

is thus not too cumbersome. In the
end, we receive all process cases
tagged with the context information
that was relevant during the time or
at the location where the processes
were executed.

In general, the EMS can centrally
provide common context tags, such
as the Suez canal blocking or the
COVID crisis, for automatic tagging.
There are sources that curate and
pre-aggregate such information
that can easily be integrated today.
Of course, businesses can also add
their own tags, and might even pub-
licly share tags that are non-confi-
dential.

Making processes in EMS con-
text-aware by introducing context
tags is a powerful feature we want to
explore in an upcoming Celonis Labs
prototype. Measuring the impact of
external factors suddenly becomes
possible. It's another step forward to
relieving users from an unstructured
part of their work, as some knowl-
edge about external influences is
often already “in people’s heads”, but
there is no way of including this infor-
mation in their operational tools. The
digitization of this information allows
users to focus on the execution - on
gaining insights, becoming creative,
crafting strategies and acting.

x Many affecting factors are
regionally restricted. Examples
are local political situations,
ecological disasters or huge
sports competitions. Even the
weather can be an affecting
factor in some cases.

Editor’s note

Context is everything. Just ask
any politician, novelist, comedi-
an or the person who received
that last mistaken text you sent.
In Chapter 4, Patrick Giang and
Dr. Michael Rosemann explain
how they are working to make
business processes con-
text-aware and why we should.
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COMMENT

Context awareness

in business processes
Is a very broad topic
and there are
countless examples.

Dr. Michael Rosemann
Director of the Center for
Future Enterprise and
Professor for Innovation
Systems at the Business
School at Queensland

University of Technology.

For instance, a global organization
often runs its processes differently
depending on the location, retailers
vary their processes based on tem-
poral contexts such as winter sales
or Black Friday, and procurement
departments will re-configure their
parameters when the national inter-
est rate changes as keeping stock
might become more or less expen-
sive. However, despite the significant
role of process context, it has not yet
made it into process management
and execution solutions.

This shortcoming is amplified by the
fact that a short time-to-process* is
important to customers. An example
is an Australian insurance company
that experiences a threefold claim
volume in the case of a tropical
storm. By monitoring relevant weath-
er forecasts, they automated and
accelerated a previously manual
process to switch to rapid lodge-
ment and the hiring of additional
call center agents. Only such a rapid
adoption guarantees a great cus-
tomer experience.

Celonis Labs

Understanding which context mat-
ters requires correlation with process
mining. In a large project with vari-
ous hospitals we studied the context
of patient waiting periods to identify
if it was depending on the patient,
the doctor or rather on time or lo-
cation. Knowing the relevant context
can improve situations like this by
conducting a root-cause analysis
and to intervene adequately.

The conceptualisation of context

is what we call context mining. It is
still in its infancy and the resulting
context management is also still up-
coming. In our research, we differen-
tiate four types of context in context
mining, depending how close they
are to the immediate process con-
cerns.

The immediate context deals with
those elements that are direct and
well captured input to a process. For
example, a process in a hospital will
depend on the characteristics of a
patient.

The internal context represents busi-
ness-specific decisions and vari-

ables. For example, initiatives such

as post-COVID priorities will influence

the way processes are executed.
The external context captures the
immediate environment of a busi-
ness. A supplier might be on strike,
cost of external capital might in-
crease, or competitors might
change their strategies.

Finally, the environmental context
provides macro-economic chang-
es. The example of the Suez canal
blockade mentioned above falls
into this category, and so do weath-
er changes, new regulations like
national pandemic responses or
socio-demographic shifts such as
veganism.

Organizations are encouraged to
capture important context variables
and to correlate these with their
relevant processes to allow a quick
adaptation to the new circumstanc-
es. Adding the context as a con-
ceptual element to business pro-
cess models will enable automatic
monitoring and the triggering of the
required changes immediately via
event-condition-action rules.

2]

x Time-to-process

is the time it takes from the
first event happening in re-
ality to the start of the actual
process in software systems.
Today, a process starts with
a user creating the first input
in software that is associated
with a certain process case,
but this is not necessarily the
initial trigger of the process. In
the example, the start of the
process redlly is the first time
when the tropical storm is
known to come.
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