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1 Introduction

The world around us is increasingly becoming a digital world. ‘Being digital’ [9] seems to be the new
norm. As such, it is safe to speak about the digital transformation of society (see e.g. [2,17, 13]). As a
result, the number of (human/computer) components that are interconnected and behave
(semi)autonomously has also increased to the point where we are confronted with highly complex
systems [15] that are hybrids between human and digital actors.

It is essential for enterprises to manage the resulting complexity, and we believe that modelling
is a key component to successful digital transformation [12]. In the past, models have been used to
create a visual map of the past/present/future of the enterprise (e.g. [16]).

It is, therefore, only logical to try and continue to do so in the digital age. At the same time, this
ambition brings about many challenges. In terms of the Cynefin framework [15], one can say that for
complicated systems it may be possible (even though it may be at high cost) to create an accurate
model of such systems, whereas for complex systems, models can only function as humble (yet
useful) hypothesis of the workings of these systems. The very nature of complex systems is that they
cannot be fully understood. Yet, modelling helps stakeholders to communicate about these systems
in a meaningful way especially when trying to influence the behaviour of this system.

In our paper [6], presented at the POEM (Practice of Enterprise Modelling) working conference,
we focused on the question if the ArchiMate enterprise (architecture) modelling language lives up to
the challenges of the digital age.

As abriefintroduction to (the use of) ArchiMate, consider the following example which is inspired
by a project in the financial industry in which one of the authors of this paper participated. This
organisation employs over 800 people in various locations and offers a broad range of financial
services to clients. There were two main drivers for documenting the architecture of the organisation
using ArchiMate. First, there was a regulatory requirement to map out the interplay between
processes, systems, and data. Second, there is a strategic driver to build an improved platform for
execution for core processes on new IT and a sound understanding of current practices are required.
For this organization, we developed an extensive model that lists: (a) products and services, linked
to (b) processes, roles and responsibilities, (c) data and data flows, connected to processes and
systems, (d) the application landscape on which these processes run, and (e) the supporting



infrastructure. All at a high level of
abstraction. The power of ArchiMate
lies in the fact that we can create
different views to address the specific
concerns of individual stakeholders. In
this case, we made views for process
owners (showing what will happen to
their process in the transition),
system owners (showing what is
expected of them), the corporate data
management office (showing where
data lives and how it flows), the
compliance department (showing a wide variety of aspects) and many others. Being able to generate
these views from a single underlying model was the key to success. The above diagram illustrates
this way of thinking.

The ArchiMate language was actually the result of a research project, which ran from 2002 to
2004 [4], and involved three industrial partners?! and five research partnersZ2. Soon after the
completion of the project, the ArchiMate language was transferred to The Open Group, where it
became one of its standards [1]. When ArchiMate was developed, we were clearly only at the start of
the transition to the digital age. This resulted in a first version of the language that attempted to unify
a business/application/technology perspective by - rather forcefully - imposing a language
structure that uses three layers.

Meanwhile, ArchiMate [1, 7] is rapidly becoming a/the leading industry standard for enterprise
(architecture) modelling3 and has, as such, a key role to play in the coordination of enterprise
transformations [12].

Since its initial development, the ArchiMate language has evolved. Several issues have been fixed
along the way, while new concepts, additional layers, as well as several extensions have been added.
This makes it fair to consider the question, now the digital age has clearly taken hold, to what extend
ArchiMate meets the enterprise (architecture) modelling needs of the digital age. This resulted in our
paper [6], which focused on the question if the current version of the ArchiMate language indeed
lives up to the challenges of the digital age.

In this short paper, we focus on the question of how to apply the results of the latter paper. In
doing so, we take the increasing digital nature and complexity of society/enterprises into account, as
well as the need to use models to attempt to deal with this complexity.

000

2 Modelling: challenges and recommendations

In [6], we have extensively studied the aptness of the ArchiMate language in light of the modelling
challenges associated with digital transformation. In doing so, we have identified eleven main
challenges, and grouped them in three main categories:

Expressiveness of the language - (1) objects should be allowed to play operand and operant roles, (2)
clear separation between objects that represent “things” in the real world, and objects
representing information about the real world, (3) ability to deal naturally with the duality of
human and digital actors, (4) ability to specify if objects can, should, and/or are allowed, to be

1 ABN AMRO Bank, Stichting Pensioenfonds ABP, and the Dutch Tax and Customs Administration (Belastingdienst)
2 Telematica Instituut, Ordina Institute, Centrum voor Wiskunde en Informatica (CWI), Leiden Institute for
Advanced Computer Science (LIACS), and the Radboud University
3 The support for this claim lies in the steady growth of the number of certified professionals as well as the popularity of the
ArchiMate topic on Google trends.



uniquely identified, and what the expected reliability is, (5) ability to specify modalities on
relationships, (6) ability to capture (potential) value(s) of products and services, and how this
results in value co-creation between providers and consumers of services by way of resource
integration, and (7) capture design decisions and their motivation, at different levels of
specificity with regards to implementation decisions.

Managing the spectrum of modelling concepts - (8) a way to manage the set of modelling concepts,
balancing the needs of domain, and purpose, specificity, the need for standardisation, and
comprehensibility of the modelling language, (9) provide a structure that allows for a
consistent use of abstractions across relevant aspects of the enterprise, and (10) how to ground
enterprise models in terms of natural language like verbalisations, without losing the
advantages of having compact notations (as well).

Enterprises are in motion — (11) How to capture the motion of an enterprise, it terms of its current and
desired affairs.

These are serious challenges. It is important to keep in mind that modelling languages, and ArchiMate
is no exception in this, are subject to the same laws of nature to which all other (natural) languages
are. More specifically, languages will evolve to meet the needs of people who speak/use the language*
[3].

In [6], we have proposed the following to improve ArchiMate in light of the above mentioned
challenges: (A) make the language design more modular, (B) rely on grounded enterprise modelling
[11], (C) add more semantic precision, (D) improve the way abstraction/layers are used, (E)
accommodate value co-creation, (F) capture design decisions, and (G) add support to manage
constant change.

Both the challenges and the recommendations were based on two sources: (1) a broad knowledge
of the available literature, both practical and scientific, combined with (2) our extensive (combined)
experience in teaching and using the language in practice.

3 Examples of the challenges

In this section, we provide two examples to illustrate the challenges as well as our proposed direction
for the further evolution of the ArchiMate language. Both examples are inspired by real world,
practical situations in which the ArchiMate modelling language was used.

3.1 Adding detail; one step at a time

As a first example, imagine a consultant having been asked to craft a model of the current situation
in an organisation that operates within a certain industrial domain (e.g. finance, manufacturing,
logistics, etc.). Also imagine that this consultant has never worked in the specific industry, while
having to work with architects and stakeholders with very little background in the ArchiMate
language. In practice, this happens more often than one might think.

Experience shows that, in situations like these, it helps to break down the modelling challenge
into manageable pieces [10]. A method that we often use is to first brainstorm all the components
that should go in the model - preferably using sticky notes - and later decide what type of concept
they are, and how they are related. From a modelling perspective, this requires the capability to deal
with the fact that the (meta) type of a concept used in a model is increasingly refined during the
modelling process [10].

4In a recent interview for [5], Stijn Hoppenbrouwers introduced the verb ‘languaging’ to stress this dynamic nature of language.



The architecture of the ArchiMate language [8] does involve the stepwise refinement of the
(meta) types of the concepts and relations used in an ArchiMate model. The ArchiMate standard [1]
(and more importantly, most ArchiMate tooling) only allows modellers to use the ‘leaf’ (meta) types,
such as Business role, Application component, Artefact, etc. Even though this might be seen as a choice
that might, at first, simplify the language, during an actual modelling process this choice proofs to
cause problems.

The underlying issues pertain to challenge (8), but also has some elements related to challenges
(4) and (11). We believe that the solution lies in a combination of using (B) and (D), in other words
grounded enterprise modelling [10] and improving the way in which abstraction/layers are used

As discussed in [10], we also consider it to be a good way to teach learners (both students and
practitioners) how to use ArchiMate, by starting with the main building blocks and add more
detail /sophistication as you move along.

The ‘solution’ that we now use in absence of these mechanisms is to start with brown
paper/sticky notes for a first cut on the model. When this is completed, we translate the sticky notes
to an ArchiMate model in a computer system. The main disadvantage is that we lose the connection
between what we model with the stakeholders and what we will eventually show them through our
analyses. It is our experience that this increases the chance of a communications breakdown.

3.2 Human/machine interaction

As a second example, consider situations where human and computer/robot/machine systems
collaborate to create products and services. This is no longer confined to the realm of physical
manufacturing anymore (e.g. where robots assist human workers in creating complex devices). The
same ideas have been implemented in e.g. the hospitality services where robots such as Pepper which
(or should we say: who?) collaborates with human actors in airport terminals [14].

This example pertains to challenge (3), while also being related to challenge (2). We suggest that
the solution of this type of challenge lies in the direction of (D).

In the context of ArchiMate, the most straight-forward way to model the collaboration between
Pepper and human actors in achieving a task, is to use the modelling Collaboration construct. This
construct exists in each of the ArchiMate layers but is intended to only aggregate elements from that
same layer. Aggregating an element from two different layers (e.g. an actor from the business layer
and, say, equipment from the technical layer) is not presently allowed in ArchiMate.

In the absence of a ‘proper’ solution in order to model the collaboration between human/business
actors and more technical/infrastructure actors, we used a simple work around: we created a
grouping that is composed of a business actor and a device and assigned these to a process. In essence
we created our own version of the collaboration concept in this way.

4 Conclusion

In this short paper we considered two examples of challenges facing the ArchiMate language in the
context of the digital transformation, while also providing practical suggestions on how to deal with
these in practice.

We firmly believe in continuing to evaluate and evolve the language in light of challenges of
practitioners in the field. To do this well, we would like to invite practitioners to create a corpus of
cases by sharing real-world experiences of using enterprise models (in ArchiMate, and/or other
enterprise modelling languages) to solve digital transformation challenges. [deally, published cases
include a factual account and evaluation of the fitness of the language to solve the case at hand.
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