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FOREWORD

How do we approach a topic whose effects range from the payment process at 
the supermarket checkout to the depths of medicine and that have a profound 
impact on business and private life alike? With an eye on what is feasible. After 
all, just talking about Artificial Intelligence (AI) doesn’t help. It’s about finding 
use cases – and building the right systems. 

The ‘Building AI-based systems’ approach is our answer to the unique nature 
of developing these systems. They are based on data and aim at identifying 
relationships hidden in this data. New business areas or improved processes 
build on this principle. Compared to traditional IT solutions, data-driven applica-
tions require a customised project structure. They place different demands on 
the expertise of the involved parties. The systems do not magically emerge by 
themselves. They are the result of flawlessly planned and implemented projects. 

This report addresses the topics of what a suitable procedure may look like, which 
roles are relevant with which skills, and it also outlines the ‘pitfalls’ associated 
with handling data. After perusing it, you will have a better understanding of 
how to build AI-based systems

PS: Many thanks to Ole Meyer and Nils Schwenzfeier with the  
Department of Software Engineering at the University of Duisburg-Essen. 

Their paper ‘Towards a Software Engineering Process for Developing  
Data-Driven Applications’ provided the basis for this report. 

Human intelligence 
is necessary before 

we can have 
Artificial 

This report cannot discuss the topic in its full breadth. 
The range of corporate goals and the respective initial 
situations are simply too diverse. It rather serves as a 

springboard for discussion of your perspective on AI and 
how we can support you with our experience, our under-

standing of technology and our industry knowledge.

I’m looking forward to discussing this topic with you  
face-to-face and without any AI acting as an in-between. 

Best regards,
Volker Gruhn 

For more  
information  
on AI, visit  

ki.adesso.de

Dear readers
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IN A NUTSHELL

Software engineering relies on a comprehensive set of procedures, templates 
and blueprints. AI project teams lack such established structures. Companies 
are still not very experienced in dealing with data-driven applications. And the 
strategy of simply taking concepts from classical software development and 
applying them to AI projects ‘as is’ will not yield the desired result. The ‘Building 
AI-based systems’ concept provides a process model including stages, roles and 
responsibilities that account for the special requirements of AI systems. 

There are four distinct roles involved when developing data-driven applications: 
the domain expert, data scientist, software engineer and data domain expert. 
Each of these experts contributes different know-how about data, technolo-
gies, processes, domains and their own company. A project team that combines 
all of these skills meets all requirements for the creation of AI systems (for 
details on the required roles, see page 10: ‘Four is the charm – these experts 
are essential’). The process model divides the process into six stages: an initial 
in-depth examination of the existing data base through to continuous control of 
ongoing operations. This approach ensures that all stakeholders will know early 

The foundation

Building AI-based  
systems – In a 

AI-based systems pose different challenges to  
developers than traditional information systems. 
Quite often, the project team must first procure 
and process the required data. Next, the project 

members feed the designed model with training data. 
The functionality of the model is then checked using test 

data. Ready-made AI services including chatbots and 
machine learning services are frequently integrated into 
the solution. The resulting systems comprise classical 
information systems, cyber-physical components and 

AI-based processing. 
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The concept
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on whether an AI application is viable at all. It furthermore supports them in 
integrating AI systems in the context of traditional information or cyber-physical 
systems (for details on the procedure, see page 12 et seq.: ‘AI or not AI, that’s 
the initial question’).

When it comes to choosing the right project staff, providing the right devel-
opment tools and dealing with uncertainty, data-driven applications require a 
tailor-made approach. Decision-makers need to check in advance whether the 
necessary specialist knowledge is available in their own ranks so that all the 
roles can be filled. Where necessary, they will have to train employees or recruit 
external project members. 

Those responsible should be aware that the development process is also a 
discovery process of sorts. The project staff members have to deal with this 
uncertainty. It is therefore important to approach the process in an open manner 
regarding the technology and final system. Even if the tasks of the higher-level 
software development process indicate that AI approaches may lead to the desired 
result, it still takes an in-depth examination before the team can decide whether 
the data pool supports the chosen approach (see page 12: ‘Stage 1: Does AI fit?’). 
If the system will be trained based on new data, the team needs to monitor this 
training process in detail. This will prevent the application from evolving in the 
wrong direction on its own accord (see page 14: ‘Stage 6: Operation’).

The consequences
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Visit  
ki.adesso.de  

for further  
information on  

AI and your  
industry.
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DEFINITIONS 

Definitions and 

AI applications open up a new perspective on 

existing data. There is a wide range of techniques 

that cater to various objectives. These can be 

subdivided into six fields of application. 
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AI systems 
offer a variety 

of options

interpretations
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Detecting anomalies

Someone used the credit card on a Sunday 
night on another continent? The operating 

temperature of the machine increases 
continuously during power peaks?  

AI techniques help to identify the cause 
of aberrations in a data set. Anomalies or 

outliers are data points that are sufficiently 
different from others to stand out. 

Examples of use include fraud detection in 
payment transactions or predictive mainte-
nance in mechanical and plant engineering.

Recommendation systems

Which movie should a user watch next on 
the streaming service, or which product 

should be recommended on the online shop-
ping site? Personalised recommendations 
can help users when they are confronted 

with an overwhelming number of options. 
This service is based on a user’s historical 
data, his or her recorded preferences and/

or the behaviour of similar users. To improve 
the performance over time, such systems 

require direct or indirect user feedback. 
Developers must define alternatives for 

initial recommendations at the early usage 
stage because the system may need 
to collect data before it can make any 

recommen dations (cold-start problem).

Clustering

Are prepaid customers who conduct shorter 
calls an interesting target group for a tele-
communications provider? Or what about 

contract customers who do not exploit their 
data volume? Identifying such clusters is 
a typical task assigned to AI applications. 
The goal is to automatically label existing 
data. The project team must then verify 

that the identified clusters contain useful 
information in line with the objectives.
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Regression
 

How are real-estate prices changing in 
a given region? What will be the level of 
traffic on a motorway section on Friday 

afternoon? Such questions can be solved 
using regression. This term refers to statis-

tical analysis methods that aim to model 
relationships between one dependent and 

one or more independent variables.  
Regression belongs to the class of 

supervised learning algorithms. Outliers 
that cannot be reliably predicted (keyword: 

long-tail problem) present a challenge in 
this context.

Classification

Is the picture showing a wine red men’s 
pullover? Or is it a dark red blouse? 

Classification is the process of teaching 
a system to map any variable to a finite set 

of classes. In most real-life applications, 
the task to be learned is not clear because 
of the given feature space. Experts solve 
this problem by training the probability 

distribution across all possibilities. As with 
regression, the systems must handle 

outliers properly.

Reinforcement Learning

From independent learning of a board 
game to the optimisation of traffic 

flows: Reinforcement learning is used 
to describe several methods of machine 
learning. What these methods have in 

common is that the agent learns a strategy 
independently. Its goal is to maximise the 

‘rewards’ it receives. The developers do not 
tell the agent which action is best in which 

situation. They only define the rewards 
issued for any given result.
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BLUEPRINT

The process of developing data-driven applications 

can be subdivided into up to six process steps, 

depending on the existing data basis. The linear 

sequence aids the visualisation and description 

process. Development teams do not choose the 

most straightforward approach, but rather opt for 

the strategy that best suits their project.
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This role is responsible for 
high-level software engineering 
and acts as the link between 
the data-driven and traditional 
aspects of the project.

This role focuses on 
accessing and being familiar 
with data and data sources 
within the enterprise and 
domain.

This role brings ML/AI 
expertise to the table. The 
data scientist combines the 
skills of an IT expert and a 
statistician.

This expert is familiar with 
the business processes of 
the company, typical industry 
processes and the users’ 
requirements.

Is Machine  
Learning suitable?

Requirements  
Engineering

Specification  
and Design Implementation System Test Operation

Data Lake Model 
Development

Model 
Requirements

Model
Integration Operation

Four important roles:

AI Process

triggers Integrate 
ML-Component

Operate 
ML-Component

Software Engineering Process

The six crucial steps:

DOMAIN EXPERT DATA SCIENTIST SOFTWARE ENGINEERDATA DOMAIN EXPERTDE DS DDE SE
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BLUEPRINT

Four is the charm – 
these   
are essential

In a data-driven project, four roles are crucial 
to successful implementation. The term ‘role’ defines 

a set of skills and responsibilities rather than a person. 
As such, any person can take on more than one role in 
a project or several people could fill out a single role.
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experts 
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This role is familiar 
with the business 
processes of the 
company, typical 
industry processes 
and the users’ require-
ments. The domain 
expert is equally 
skilled at handling 
industry specifics and 
evaluating use cases.

DOMAIN EXPERT DE

This role brings ML/AI 
expertise to the table. 
The data scientist 
combines the skills 
of an IT expert and a 
statistician. People 
assigned this role 
have a firm grip on 
handling ML and AI 
technologies, know 
how to program and 
have experience 
with handling vast 
amounts of data.

DATA SCIENTIST DS

This role focuses on 
accessing and being 
familiar with data 
and data sources 
within the enterprise 
and domain. Unlike 
domain experts, which 
look at data from a 
business perspective, 
data domain experts 
function in a more 
technical capacity.

DATA DOMAIN EXPERT DDE

This role is respon-
sible for high-level 
software engineering 
and acts as the link 
between the data-
driven and traditional 
aspects of the project. 
The software engi-
neer is an expert in 
software develop-
ment and has a basic 
understanding of data 
science.

SOFTWARE ENGINEER SE
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BLUEPRINT

AI or not AI,  
that’s the initial 
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AI systems 
represent only 
one solution

question

Stage 1: Does AI fit?

Any AI project starts with a higher-level software development process. This is 
where stakeholders encounter a challenge, the answer to which is deemed to be 
an AI application. The data domain expert and the data scientist are the central 
roles in this stage. It is their task to answer the question of which technology 
is the best choice at the end of this stage. For this purpose, they extensively 
study the existing data pool, analysing aspects such as availability, quality, origin, 
consistency or the legal framework governing its use.
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Depending on the initial situation, different follow-up tasks may result in this phase. 
Is data available? If so, the data scientist investigates the question whether this 
information base provides the information necessary for developing the desired 
functionality. If the information is available, the model requirements stage follows. 
If the data scientist is uncertain, the project enters the data lake stage. 

If there is no existing data pool, the experts first try to come up with a suitable 
approach for the potential AI solution. This allows them so assess whether ML/
AI is viable for the task. If the participants arrive at a positive result, they will 
check whether they can obtain the necessary data at a reasonable expenditure, 
for example, by measuring machine data. If this is not deemed possible, AI is not 
the appropriate solution.

This in-depth analysis stage at the very start ensures that the project partici-
pants do not focus on the wrong approach for too long. If the data is not suitable 
for an AI approach, this will be recognised right at the onset, rather than at a 
point when extensive resources have already been invested into the project. 

Stage 2: Data lake

If the team is uncertain about the suitability of the existing data pool, it will 
analyse it in depth in the ‘data lake’ stage. Here, data scientists take centre stage 
as they are in charge of checking the available data and correlations. This also 
involves revising the data in such a way that possible use cases can be discussed 
with the domain experts. The project members exchange information about new 
findings in weekly meetings. Their conclusions are documented in the so-called 
data report.

In return, the domain expert substantiates the requirements of the planned 
application. It makes sense to use a so-called backlog for this purpose, which is 
also applied in the context of agile development processes. Based on the data 
report and the backlog, the team decides whether the existing data is suitable 
for an AI approach.

Stage 3: Requirements

If the project members reach the conclusion that AI solutions are suitable, they 
will take care of the details in this stage. This involves the definition of require-
ments and a viable architecture for the ML/AI components. At first glance, this 
stage is similar to requirements engineering (RE) known from software devel-
opment. Traditional RE focuses on the desired functions and does not deal with 
technical issues. A different approach is taken when the development of data-
driven applications: The project members take into account technical aspects 
from the outset. This is important as the components to be developed must align 
with the architecture of the higher-level application.

Two tools are of importance in this stage: so-called data stories and architecture 
sketches. The team members use data stories to match the requirements of the 
application with the necessary data. Architecture sketches are used to describe 
the components of the AI architecture.

AI Data Lake

No AI AI

Is there data 
available?

Can AI solve  
the problem? 

Can AI solve  
the problem? 

Can data be 
collected?

Yes No

No

No

No Yes

YesYes ??
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Stage 4: Model development

Now the experts are ready to implement the first model. Data scientists 
take lead in this stage. Together with the other team members, they 
evaluate algorithms, derive models or create prototypes. They define the 
required data sets (data exploration set, training set, test set) and work 
out properties and labels (so-called feature engineering) in coordination 
with the data domain experts. The goal of this stage is the prototypical 
development of a model. The definition of suitable test cases plays an 
important part in developing the model.

Stage 5: Model integration

The project members focus on integrating the defined model into the 
parent application and creating the final component. In this stage, the 
software engineer is in charge. While data scientists handle AI-related 
tasks such as model training, software engineers integrate the compo-
nent into the overall system. It may be necessary to rebuild the model for 
this purpose. 

Stage 6: Operation

The last step, just as with traditional software projects, is the transition 
from development to operation. Here, the process for data-driven appli-
cation differs from that for traditional solutions. If the application trains 
itself during live operation based on new data – which is a common AI 
scenario – the team has to monitor this training. Does the application 
still behave as desired? Does the training have an impact on the overall 
process? Are the decisions sensible? In case of deviations, the team inter-
venes and corrects the system.
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Visit  
ki.adesso.de  

for more  
background  
information.
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Building AI-based SystemsBuilding AI-based Systems

This approach helps the project members to develop data-driven 
applications. This model allows involved parties to determine 
at an early stage whether AI technologies are the right choice. 
They understand which specialist knowledge is required in which 
project stage and how they can seamlessly cooperate with high-
er-level software projects.
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INTERACTION ROOM

You should make  
the most of AI –  

not just do the  
that comes to mind. 

Should we use a chatbot in our customer service? 
Or would it be better to develop a voice solution 

integrated into a Smart Speaker to aid the order process? 
Maybe we could impress our customers with thoroughly 
customised, automatically generated content instead? 

Is there any potential for automation in our internal 
processes? Companies use AI technologies in a variety 
of different application scenarios. Selecting the right 

approach and the right use case is crucial to the success 
of projects. The teams still lack the experience to be able 

to accurately evaluate individual application scenarios 
and technological potential. As a result, there is the risk 

that decision-makers might focus on the wrong AI topics.

< BACK | NEXT >

first thing

USE CASES|||||| CONCLUSION BLUEPRINT DEFINITIONSIN A NUTSHELLFOREWORD 16
Building 

AI-based 
Systems 02 INTERACTION ROOM 



< BACK | NEXT >

More  
information  

about the IR:
ki.adesso.de

Interaction room: the space where building AI-based systems begins

The key to developing AI use cases are workshops in the so-called ‘interaction 
room’ (IR). The interaction room is a tried and tested project method. It helps 
project participants to visualise interrelations and identify risks as well as cost 
and value drivers in projects. Simple rules point technical and IT departments 
towards developing approaches for the use of AI techniques both quickly and 
purposefully.

Regardless of whether you want to optimise existing business processes, expand 
your business model or exploit new business potential, the IR adapts to your 
current situation. It only takes us two days to guide you through the process, 
from initial brainstorming to analysing existing data sources and designing and 
prioritising use cases. At that point, you’ll know what your company should focus 
on as it pursues AI. 

Once the workshop is over, the participants will have an understanding of what 
can be achieved with AI – from understanding its potential to integrating AI 
applications into existing process and IT structures. System construction is ready 
to begin.
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USE CASES

Forget  
PowerPoint and 
take a  
approach

AI systems open up new perspectives everywhere,  
be it internal processes, addressing customers and 

many new topics. We would like to present some actual 
applications. The examples might inspire you to see 

how your business can benefit from AI.
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An AI-based system automates large parts of the communication process. 
For this, the application identifies the letter’s contents: What issues is the 
sender raising? What answers are they looking for? The application identifies 
the factually accurate elements in a company-specific database using this text 
analysis and autonomously creates personalised replies.

Customers and potential customers receive informative and factually accurate 
answers to their queries, while the related processing time is minimised.

Employee scheduling is one of the most significant levers for changing the quality 
of a customer service hotline. Allocating too few workers results in long waiting 
times and dissatisfied customers, while assigning too many eats into the budget. 
Optimising the process by better predicting the number of callers is a task for AI 
applications. They can tap into a large data pool and have a clear goal.

A machine learning system looks for patterns based on past call volumes. 
The application determines the impact of factors such as day of the week, time 
of day, holiday period, bank holidays, weather or promotional activities. 

Your customers have had enough  
of being placed on hold.

You only write personal letters to very special people.  
This includes all of your customers, for example.
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An AI  
system that  

knows how many 
people will call your 

customer service 
centre tomorrow –  

or even next  
month

An Artificial 
Intelligence 

that automates 
your written 

correspondence
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For further details  
and use cases, visit  

ki.adesso.de
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An AI  
that automatically 

seeks out new 
potential customers 

and sales  
stimuli

Sales people spend a lot of time researching leads for contacting customers. 
This involves looking into questions such as: Where are companies planning new 
openings? What changes in management have there been recently? An AI-based 
lead engine automates the research and exploitation process. The system scans 
data sources such as websites, social media content, search engines or enterprise 
databases for possible sales opportunities. 

The application evaluates and summarises the data. A dashboard ensures the 
smooth use of information in the sales process.

Now the leads find you

|||||| INTERACTION ROOM CONCLUSION BLUEPRINT DEFINITIONSIN A NUTSHELLFOREWORD 20
Building 

AI-based 
Systems 02 USE CASES

https://ki.adesso.de


adesso SE
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Telefon +49 231 7000-7000
Telefax +49 231 7000-1000
info@adesso.de
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