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Abstract. The continuously changing and developing 
technology framework and IT infrastructure create novel 
approaches and possibilities all over the industry spectrum. Thus 
the energy and its IT supporting segment cannot be an exception 
either. Nowadays it is hard to imagine any kind of work process 
on energy generation, transmission, distribution or consumption 
filed without IT application solutions. To keep this portfolio 
transparent and effective a methodology is needed for 
developments and strategy planning. 
In this paper enterprise application landscape planning 
experiences and recommendations are introduced. The approach 
effectively combines the TOGAF (The Open Group Architecture 
Framework) and Agile methods. 
At the end of a five years ‘journey’, the evolution can be 
followed from a target architecture planning approach to a novel 
solution which is in use right now. 
To conclude this work a group of techniques and methods are 
suggested for the application of these solutions for a sustainable 
and forward-looking application portfolio at a reasonable cost 
level. 
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1. Introduction 
 
The evolution of technology and science is the key to 
prosperity. Technological development is in its fourth 
wave of revolution – after the previous ones connected to 
the steam engine, electricity and computer/IT technology. 
This revolution affects every connecting industry, 
including the energy sector. New solutions, sensors, 
devices are available but the main question is how to 
utilize these assets. The so-called smart grid technologies 
have many advantages but also present challenges [1]. 
Digital transformation and its effects significantly change 
the approach of supporting the energy distribution core 
functionalities. Nowadays, it is almost impossible to solve 
any task or complete a simple work phase without a 
computer or a handheld IT device, to get the location, 
work order description, parameters etc. To operate and 
plan for the long term, an appropriate architecture and 
design framework is crucial. Enterprise architecture 
management within large companies typically covers a 
very complex scope of activities [2]: business, IT, and 
organization information infrastructure. The role of 

enterprise architecture within a developing and growing 
company will become increasingly important [3]. 
In this paper an application landscape evolution and its 
experiences are introduced, based on a new, agile 
approach to consolidate and make the application 
portfolio itself more effective. The existing capabilities 
were collected and handled scientifically instead of ‘so 
we do’ approach to ensure high quality services and 
business continuity. Furthermore, via a specific example 
a new methodology is described to plan the application 
landscape taking into consideration the continuously 
changing hard technology and IT environment. 
 
2. Overview and background 
 
In most of the studies [4], expert interviews were 
conducted to investigate various cases of enterprise 
architecture management use. Many articles [5] highlight 
the need for application mapping and the fact that this is 
an existing process for most companies Consequently, 
there is a unified register of applications and some level 
of visualization of them for almost all large companies. 
The question is whether the list and the visualization are 
supported by different or the same enterprise architecture 
management tools. 
A more advanced solution was experienced in an energy 
company, namely E.ON Digital Technology Hungary. 
Basically, they keep track of applications with IT 
support. First, the records were cleaned up, missing data 
were filled in, and inconsistencies, such as format 
discrepancies were corrected. At a later stage of the 
process, the business capabilities were also recorded, and 
based on the existing hierarchy, application capability 
mappings were also performed. Interface capture was 
also planned, and the latter was temporarily solved by 
expert manual interviews with a tabular collection. The 
temporary nature of the solution is an important 
cornerstone, which we will return to later. 
The repository is theoretically equivalent to a single data 
dictionary, but data is typically not up to date. Our 
proposal is not aimed at collecting data sources or 
automating data loading, but to formulate guidelines, 
specifically for the modeling process. In other words, a 
solution is needed on how to make the most of existing 
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data and create views that meet the needs of stakeholders 
to a considerable degree. 

 
Fig.1. Overview of the SGAM (Smart Grid Architecture Model) 
[6] 
 
As it can be seen in Figure 1, there are at least 5 layers in 
distribution dimension affecting the application portfolio at 
many business areas from energy network to corporate 
subsystems [7]. If at any point of the architecture a 
replacement, refreshment change or a single new 
application is integrated, the multi-affect results are hard to 
predict or just to follow [8]. Consequently, from an IT 
point of view it was important to avoid the operational 
challenges at a reasonable price level in order to change 
the traditional landscape planning approach and establish a 
new methodology. The IT development changed planning 
and portfolio handling from waterfall to agile without 
damaging business continuity. 
 
3. Methodology 
 
There are several pillars and building blocks of enterprise 
architecture. For example, an application architecture is an 
important layer that includes applications, systems, and 
interactions between them. The transparency of the 
application architecture can become a critical factor for the 
management [9]. The most common mistake is the 
systematization of information and the lack of 
transparency. To avoid these problems, an appropriate 
methodology and toolset should be chosen. In this project, 
the TOGAF and the Agile approach were chosen. 
 

A. TOGAF 
Creating an application map or application landscape can 
appear in several process steps. The first requirement is to 
create the as-is version, which is a current ‘map’ of the 
company's IT applications. Afterwards, the development of 
the to-be version is typically based on the availability and 
usability of the as-is map, and on the other hand, also on 
the business and IT strategic decisions, i.e. requirements. 
To determine what goals we want to reach, we need to 
know our business and IT directions – the application map 
is only a supporting tool for these. 
TOGAF – which is the abbreviation of The Open Group 
Architecture Framework – is probably the most popular 
EA (Enterprise Architecture) framework among 

companies in the last decade. It is a large collection of 
best practices in enterprise architecture, thus it is 
formulated by the know-how of several corporations, 
within the energy sector as well. 
There are various EA analysis techniques, as defined by 
TOGAF, that can also be used to evaluate an application 
map. In addition to difference analysis and conformity 
testing, there are many methods at our disposal. We can 
use, for example, consolidated gaps, dependency 
matrices, architecture state evolution tables, governance 
logs, and various maturity models to refine and improve 
our map [14]. 
TOGAF formulates basic guidelines for each of these 
layers. The application guidelines are technology 
independent and easy to use. According to the former, 
applications are independent of specific technology 
choices and therefore can operate on many technology 
platforms. The transparency of the technology makes the 
system easy to use, so the user can concentrate on the 
tasks and interactions performed. All in all, we can see 
that these two policies encourage users to work in an 
integrated information environment rather than using 
separate systems. All these principles have many 
implications, and some of them will be discussed later 
[10]. 
 

B. AGILE  
Business Agility is one of the most fashionable 
operational and cultural directions these days. Basically, 
it is applied to promote collaboration in segmented, 
sometimes “silo”-like organizations, to structure delivery 
by breaking down complex, long term plans into tangible, 
well definable increments, which requires and promotes 
more detailed short term requirement definition. As many 
energy and utility firms have a long lasting tradition of 5–
10-year-long network development concepts and 3-year-
long projects, the adaptation of Business Agility is 
picking up relatively slowly in this industry. However, if 
the subject activity is well chosen, the above mentioned 
elements can bring attractive results both in cultural and 
investment regards. Further on, Agile development 
portfolio-management solutions aid the improvement of 
transparency, as they require single-file prioritization of 
development initiatives, ensuring that a comprehensive 
resource, architecture and time planning takes place, 
involving all stakeholders [12]. 
To give an idea of how to involve enterprise architectural 
aspects into business value proposition design and 
initiation, let us discuss how information, stakeholders 
and methods are managed to achieve that. 
In the earliest stages of business value proposition 
definition, the customer oriented goals of the entities are 
translated into short, concise but comprehensive value 
proposition statements, aided by adequate templates. To 
present the actual project idea in a way that ensures a 
high priority to the task at hand, the topic owner has to 
cover all the angles of the planned development, even if 
initially at a very high level [13]. The collection of such 
fundamental information also involves discussions with 
enterprise architecture specialists to verify the necessity 
of any technological improvement, to make sure no 
parallel system structures are implemented, or to put it 
differently, to check the availability of any existing 
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(fitting or applicable/adjustable) solution, to prevent 
duplications. In a well-managed Agile portfolio selection 
process, no initiative is launched without this preliminary 
architect assessment. 
The next instance of architectural involvement is the 
resource planning chapter, as it is the senior enterprise 
architecture professionals who are able to estimate the 
nature and quantity of skills needed for the actual 
development initiative. 
During design, and also in all Agile sprints of delivery 
(continuous deployment), the actually developed piece of 
functionality has to fit into the existing application 
landscape and at the same time, meet the time and scope 
requirements of the business. As mentioned earlier, risking 
business continuity is not acceptable. This phase-by-phase 
architectural fit also has to be verified by enterprise 
architects. 
Another positive result of bringing Agile culture into 
operation besides applying Agile methods is the 
strengthening of collaboration, making also architecture an 
integral part of business value based developments. Agile 
stakeholder management requires involving all 
collaborators and decisionmakers early on, to ensure the 
best possible preparation of the organization for the 
implementation. 
To look a bit further, the above mentioned activities should 
be repeated regularly, multiple times a year. Which means, 
the opportunities for failure to fit the new increment into 
the existing landscape are more frequent than before. This 
brings us to one of the most complex and strategic 
activities of the architecture team: to define development 
goals, areas and roadmaps. We cannot emphasize the 
importance of this step enough, as the ‘big picture’ cannot 
be missing. Imagine yourself completing a puzzle adding 
pieces month by month, or quarter by quarter, without 
knowing what it shall depict, only paying attention to the 
bits fitting together. Or to give another gamified example, 
you could create anything of fitting building blocks 
without considering a blueprint. 
Agility is often misused to decrease planning efforts. This 
is the biggest possible mistake in applying the 
methodology. You very much need to plan the features, 
interfaces, connections, dependencies and resource needs 
of each development increment. The only upside is, you do 
not have to do it all at once. 
To sum up, in a complex IT system landscape, it always 
pays to consider and know 3 factors: 
1) existing landscape 
2) mid- to long term development objectives 
3) the logical structure of adding new elements into the 
existing pool of solutions. 
 

4. Results and discussion 
 
In the present 5-year-long project many steps were made 
to achieve the present maturity of our architectural 
operation.  The main steps are introduced below and the 
results are shown, from basic application repository 
solution, through a complex screening project, via a 
system frontend middleware and backend investigation to 
capability mapping. This was the point where the IT 
approach and business goals could strengthen each other 

and commonly draw the to-be vision as a platform 
operation. 
 

A. TOGAF approach 
According to TOGAF, the different layers of architecture 
have a lot of interactions with each other [11]. The 
Enterprise Architects at our company had to consider 
these behaviours during the landscape creating process. 
Generally, there is a multiple-step process which results 
in the business, the information system and the 
technology architecture deliverables. At first, we needed 
to select the reference models, viewpoints and tools. 
After the selection, the baseline architecture description 
was created, to which the target architecture description 
could be compared. While the baseline architecture 
description is usually a high-level classification of the 
components, the target architecture already might contain 
a complete documentation for each component. The latter 
is needed to clarify new architecture elements and to 
integrate them with existing ones. To compare the 
baseline and the target state, gap analysis is required to 
make sure that the transition is feasible. During gap 
analysis, we highlight each change that we plan to make 
to the baseline architecture. In addition, we created so-
called blueprints, which are interim landscapes that help 
in understanding the transition phases and prioritizing the 
candidate building blocks. 
The next steps in the process are to define the 
components of the roadmap and to conduct impact 
assessment within the whole landscape. Once these are 
done, stakeholders formally comment on outputs, 
determine the final state of the architecture, and provide 
the necessary documentation. 
The above-mentioned process defines the approach of 
mapping the distinct architecture layers. However, these 
layers constitute a smaller part of the Architecture 
Development Method (ADM) which is the core of the 
TOGAF approach. Furthermore, TOGAF has a proposal 
for applying the ADM across the whole architecture 
landscape. According to the proposal, a landscape has 
four main characteristics: breadth, depth, time, recency. 
Three of these are represented by the figure below. 
 

 
Fig.1. Summary Classification Model for Architecture 
Landscapes [14] 
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a. Breadth 
This factor was considered right at the beginning, when we 
started the first discussions with the stakeholders within 
the company. It is important to have a high level approach 
first to facilitate the way towards better granularity. If a 
strategic decision needs to be prepared, the proposal is a 
holistic view about the applications or the application 
groups [15]. This is equal to a management-level 
deliverable from an architecture perspective. 
Our first application landscape was more detailed, defined 
by the segment architecture level: the used information 
systems were grouped by the segments, namely Energy 
Networks, Customer Solutions and Corporate (in this 
paper the focus is on Energy Networks.) 
 

b. Depth 
If specific subject areas are examined, more detailed 
models are needed than in the case of more comprehensive 
areas. 
 

c. Time 
As it was mentioned previously, more target architecture 
plans can be created for different points in time. In most 
cases, long-term target pictures can be created only at a 
holistic level [16]. If we would plan with more details – 
e.g. distinct information systems or modules –, then it is 
almost impossible to predict the long-term state of the 
architecture. 
The mostly used and suggested time period for measuring 
architectural changes is years. However, as we move 
forward in time, we need to be aware of using the right 
level of granularity. 

d. Recency 
The greatest issue for large corporations is that the 
application landscape is not always well-maintained. An 
up-to-date model helps to monitor the state of the 
transition from the baseline to the target landscape, and 
from the actual to the planned state of gaps state as well. 
Besides the previously detailed TOGAF procedure, we had 
a parallel running project focusing on architecture risk 
management, contributing significantly to the to-be 
planning process. The risk assessments can show whether 
retirement of the applications is required [17]. 
There is one really important factor regarding recency: 
using TOGAF ADM method is not equal to a waterfall 
approach. The architecture landscaping is required to be 
completely iterative in order to gain efficiency and 
transparency across the enterprise [18]. 
 

B. Capability approach 
During the evolution of application landscape transparency 
and planning the methodology based TOGAF solution [19] 
was o. The other was the capability-based approach. On 
the one hand, the inventory of applications, hardware, 
interfaces, etc. can be compiled, but the question is still 
open: is it optimal? Do we have enough/too much/etc. 
applications for the business purpose? To validate and rise 
the opportunity for consolidating the application portfolio 
the capability-based approach was the key. In our study the 
Energy Network applications are in focus. 
At least in three levels can be differentiated and broken 
down to usual and necessary capabilities in energy utility 
industry [20]. Most of them are present and supported by 

any kind of application. Furthermore, there might be 
some business processes which are supported by an IT 
application and quite difficult to align with the dedicated 
level 1 capabilities. Of course industrial specific solutions 
may exist, but taking the methodology seriously, all of 
them can be matched. 
At least for level 1 capabilities the landscape may be 
complete, with the breakdown resolution being different 
for individual capabilities [21]. If the process follows the 
methodology and premises concepts, the two approaches 
should cover each other. The catalogue creation and the 
capability survey should result in the same application 
landscape, only the approach and the formulation should 
be different [22]. After the first results, the validation was 
the next step [23]. Fortunately the data collection and 
clustering processes proved to be perfect and the 
landscapes were the same independently from the 
creation approach. After the first validation checkpoints, 
the real added value could be harvested: which business 
areas and processes are in lack of appropriate IT support, 
where should a consolidation project be established and 
which departments operate well. These reports can be 
generated quite easily with the help of this exploration. 
 

 
Fig.2. Capability based application landscape exploration 
 
At this point major conclusions and evaluation were 
necessary to be drowned, to plan how to utilize these 
results in operation in the future. One keen point was the 
input data refreshment [24]. During the research, much of 
the data was collected manually, but in the long run it is 
not a sustainable solution. To solve this issue, an 
enterprise IT cataloguing software and additional 
workflows were established and defined to assure error-
free and automatic data refreshment [25]. 
It is worth mentioning that after the first evaluation of 
this survey, another action was defined: based on the 
architectural information, the cost structure should be 
analysed too and defining the possible risks and their 
mitigation in 6 categorizes (hardware, support, 
infrastructure, etc.) to prepare a heatmap from the 
landscape.  
The first results were more than promising and the plan 
was elaborated to keep this activity productive in mid-
term [26]. But the evolution of the landscape is the most 
important part of the IT application planning and strategy 
creation. Agile portfolio planning is the key for that. 
Regularly, all of the influential requirements of the 
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architecture are listed, analysed and the effect to the 
architecture is under review. These requirements are 
fulfilled with only such solutions which are aligned with 
the architect community and are in line with the mid- and 
long term IT strategy in regional and international 
perspective. 
 

5. Conclusions and remarks 
 
In this study, two different approaches were worked out to 
identify the application landscape and analyse the action 
points were developments are needed for a large company 
in the energy sector. The TOGAF based approach was the 
key for the application catalogue preparation. The 
capability based approach covered all the supported and 
to-be-supported business activities. The two approaches 
must provide the same application landscape just from 
another viewpoint. 
With an appropriate IT architecture, the strategic targets 
and planning are more tangible and possible to handle. The 
development method assures keeping the achieved 
architecture: Agile based IT-portfolio handling can assure 
that only architecture compliant solutions are developed. 
As the next step, a technology guideline is in preparation 
on the most important fields (application development, 
hosting, dev-ops etc.) to give appropriate technical support 
for all the stakeholders who have an impact on the 
architecture evolution and to create a baseline for the 
architect community to establish a governance body. 
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