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2. Summary of the Research Proposal
Research Proposal Summary (200 words) - In the financial services
domain, large monoliths of software products are used to control all fi-
nancial flows in any type of organization. Software monoliths have sev-
eral well-known disadvantages, recognized by both the vendors and cus-
tomers of these software products. Examples of these disadvantages are
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urations. This project aims to extract large numbers of services from
monolithic products and open source components in the financial ser-
vices domain using the Service Extraction Process. Fortunately, several
platforms and service markets recently have become available, Sales-
force being one example, in which services can be published, managed,
and most importantly composed. These service platforms have a boot-
strapping problem in that they do not contain many services to begin
with. A significant side-effect of this project is that the creation of large
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6. Description of the Proposed Research

6a. Scientific Aspect
This project aims to extract services from monolithic products and open source com-
ponents in the financial services domain using the Service Extraction Process (SEP).
In this domain, large monoliths of software products are used to control all financial
flows in any type of organization. Software monoliths have several well-known dis-
advantages, recognized by both the vendors and customers of these software products.
Examples of these disadvantages are inflexibility, domain unspecificity, and the fact
that these systems tend to be hard to update [2]. Both vendors and customers of these
systems are perfectly aware that better and cheaper customer specific solutions can be
created along the service oriented paradigm [3]. It is non-trivial, however, for vendors
of monoliths to chop up their product into complete, secure, deployable, and useful
services to be reused in service configurations.

The traditional customer-vendor paradigm for software is out-dated; service com-
positionality has led to, even more than components-off-the-shelf, a situation in which
different participants create, compose, and supply services in large networks [4]. Sud-
denly a multitude of participants in these software ecosystems [5] need to be able to
compose and control business and software services from different suppliers that are
provided using different service oriented architectures on different service platforms.
Fortunately, several platforms recently have become available, Salesforce being one ex-
ample, in which services can be published, managed, and most importantly composed.
These service platforms have a bootstrapping problem in that they do not contain many
services to begin with. This project aims to extract services from monolithic products
and open source components in the financial services domain, using the tool-supported
SEP. A significant side-effect of this project is that the creation of large numbers of
services can solve the bootstrapping problem. The SEP is visualized in Figure 1, and
consists of the following steps:

1. Pattern identification and mining - A pattern recognition solution must be de-
veloped that, based on a set of mining rules, decomposes software products and
extracts encapsulated parts from (sometimes partly opaque) software compo-
nents [6, 7].

2. Service identification - The process of understanding how an encapsulated fea-
ture can be reused in a service-oriented environment. Potentially, this requires
the removal of code that is required for other architectures, such as user interface
and hardware control components.

3. Source code extraction - The process of extracting only relevant source code,
where none of the identified functionality is lost.

4. Service annotation - Embellishing services with a description (both human and
computer readable) of what the service can do. This knowledge needs to be
extracted from source code, comments, and meta-information used to describe
the component.
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Figure 1: Tool-supported Service Extraction Process

4



5. Service compilation and assembly - The source code coming from the open
source component needs to be compiled for a completely different environment
than its original environment.

6. Service deployment - Extracted services need to be deployed locally before
they are published on a service platform. Due to the fact that these services come
from foreign environments (different architectures in different programming lan-
guages), the deployment of these services is complex [8]. Previously developed
tools will be employed for service deployment [9] and monitoring [10].

7. Service publication - The publication of the service on one or several platforms.
Depending on the types of service that are published domain specific information
must be published: performance, costs, quality, etc. A Dutch service platform
for the publication of extracted services and for the creation of service composi-
tions [11] will have preference in this research.

This project aims to further develop the SEP, with the aim of creating tools and
methods that assist in code extraction, architectural mining, annotation, deployment,
and finally publication. Different techniques are used to perform service extraction,
such as the use of reflection to extract methods from DLLs and JAR files, or the use of
data flow diagrams to extract meaning and thereby encapsulated functionality specifi-
cally with the aim for reuse [12]. These two examples are from two distinct research
areas: method extraction from components is a simple way of exposing a components
interface based on structural and architectural analysis, whereas the use of data flow di-
agrams is specifically oriented towards source code interpretation and annotation. The
work in this project will be divided along these two research areas.

The research is ambitious, however, there are several suggestions that the research
will be successful. Harman et al. [13] have successfully extracted executable code
from a banking application, by combining slicing and concept assignment techniques.
The techniques presented by Harman et al. appear to be reliable and reusable for our
research. The continuation of this research by Binkley et al. [14] finds that ‘a program
can be broken up into smaller executable units, each of which captures the behaviour of
the program with respect to a domain-level concept’. Throughout the ServiciFi project
the research of Binkley and Harman will be performed on a different system to establish
whether the same results can be attained, and whether these can be attained in a setting
where programming language independence is important (since we deal with partners
who use different programming languages).

Three different types of patterns are used to identify reusable code. (1) Architec-
tural and structural patterns are used to determine how independent a code fragment,
class, or method is and are used to determine the required context for the service [7, 6].
(2) Semantic patterns are used based on word occurrence and density, using linguistic
analysis techniques [15]. Finally, (3) concept analysis [13] is used to establish where
appropriate concepts have been applied in the code. For these pattern analyses we will
build upon existing successful pattern identification techniques.
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6b. Innovation
As a result of our work we obtain answers to the following questions. Section 7 de-
scribes in more detail how we expect to obtain answers to these questions.

• Q1: How can we can identify useful services within a large body of code, and to
which extent can this be automated?

A1: Our method will be to first devise architectural and semantic patterns to
locate potentially service-rich areas within the body of code. This will be done
by means of a manual investigation of the source code provided by our industrial
partners.

Then structural patterns will be used to identify, within these service-rich areas,
the serviceable assets, and, if present, information about their use and function-
ality.

Needless to say these patterns may differ strongly between partners, and one of
the challenges will be to unify these patterns in a way that they can be imple-
mented as instantiations of a more generic pattern. Such generic patterns tend to
be easier and more effective to implement.

• Q2: To which extent can we automate the extraction, conversion, documentation,
deployment of the identified services.

A2: As services have been extracted from their native environment, they need
to be adjusted to fit the service paradigm and deployed. The proposed toolset
extends current tools [9, 16] and has the aim to deliver a working service, docu-
mented in a way that allows users to identify their functionality.

The main issues here are how to extract complete pieces of code that can be
packaged as services, and how to identify and remove “plumbing” code that is
irrevelant for the service, e.g., user interface code.

We do not expect the tool set to perform all these tasks autonomously. Thereby
our goal becomes to minimize intervention and thereby effort, for example, by
providing default documentation extracted from the code.

• Q3: Can we do this in way that is programming language independent?

A3: Building a toolset with the above facilities is a large investment. If, without
making any concessions with regards to functionality, a single tool can be made
to deal with source code in many different programming languages, the invest-
ment will pay itself back much quicker. To make sure this issue is not ignored,
we have chosen partners that use widely different programming languages.

These innovations cooperatively enable tool-supported service extraction from soft-
ware, the main innovation of which is that large sets of services can be created for
service repositories, thereby supplying service re-users with a valuable set of assets
with little effort. The knowledge about the service will be stored platform agnostically,
such that other platforms can reuse the knowledge gathered. At present we ignore the
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problems introduced by the partial extraction of licensed code, which has interesting
legal complications [17].

Service Deployment - SOA services need to be stored and managed in a consis-
tent manner that allows publication, sharing, browsing, versioning and composition.
To store and administrate data objects, repositories are used. There are several types
of software on the market that can be used as repositories of SOA services. The first
group of software that can be used as a repository for SOA assets are SOA Governance
tools offering registry-repository solutions that enable storage of metadata such as links
or pointers to services, as well as the actual services themselves. They enable defin-
ing and enforcing of organizational policies on several levels for governing services
throughout their life cycles. Regardless of the level of integration the tools provide,
they are designed to be the point of control in the enterprise and to be used inside the
enterprise. Software AG’s Centrasite and the Cordys Process Factory are some of the
tools on the market that provide visibility and control of SOA assets with features like
customization of taxonomies, cataloguing and documenting of SOA services, lifecycle
management of services, and design-time and run-time policy enforcement.

An open source SOA Governance tool is the WSO2 Governance registry3. It is an
enterprise oriented product for governing SOA deployments. WSO2 is released under
the Apache open source license. The WSO2 SOA platform addresses the core func-
tions of SOA, such as service creation, connection, composition, and governance. The
resource repository features sharing, browsing, and versioning. Another open source
SOA Governance tool is the Petals SOA Governance Solution4, a tool that came from
the EU project SOA4All. Petal’s main features are its repository, organization man-
agement, service level agreement management and integration with a service runtime
environment.

ServiciFi requires more than what is provided by the service platforms in table 1.
ServiciFi requires an open portal for services that provides full flexibility, i.e., it should
be possible to publish commercial and openly available (free) services and in both
closed and open (source) forms. The Petals Master SOA Governance framework has
preference presently, but the project would be helped with an open source publication
platform for services, such as proposed in the software as a service roadmap [11].

6c. Relevance
Increasingly, services are extracted from legacy code to be reused in new service and
product compositions. If service extraction were free, it would be the grail of software
reuse because it helps provide software developers with a large service collection to
start with. Unfortunately, service extraction is not trivial, as explained previously [4].
This project is successful when two objectives have been achieved: (1) The first ob-
jective is to have large numbers of services that have been extracted, deployed, and
published on a service platform, and cost-effectively reused in a service configuration.
To this end two large case studies [18] are conducted, that attempt to solve problems
that are presently being solved by legacy monoliths in the financial domains. (2) The

3http://wso2.com/products/wsf/
4http://dragon.ow2.org/
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second objective is to deliver a set of reusable tools for developers that enable software
developers to interactively support the discovery and extraction of services from large
code bases.

Current techniques for service extraction and composition are insufficient in two
ways. First, they tend to focus on one form of description only, be it formal or in
a human readable format. When composing services semi-automatically, formal be-
havioural descriptions are required, while when humans attempt to compose services
the formal descriptions are useless. The second way in which current techniques are
insufficient lies in the fact that no previous attempts have been made to reuse services
on such a large scale. Generally, service extraction techniques have been employed in
small projects within a specific domain, such as a company or one application. None
have been attempted over several different software development paradigms, with var-
ied software components.

Long term impact - software vendors experience switching to a service based en-
vironment as a challenge that requires high investments [19]. The most significant
long-term impact will be made by the toolsets that enable software vendors of tradi-
tional (financial) software to become web service oriented quicker than before. The
methods and supporting tools enable Dutch financial service providers to switch to
the service oriented paradigm quicker, enabling them to gain a large advantage over
their international competitors. ServiciFi furthermore reduces effort when creating and
deploying new services from tested legacy code. These reductions have several long-
term impacts. To begin with, significantly less effort is required to create a base set
of services for any service platform in the financial domain. A collective of financial
web services enables organizations to develop new products and services quicker than
others, providing these Dutch companies with a competitive advantage. This financial

8



services collection stimulates interorganizational re-use and further speeds up innova-
tion and development of standards.

The SEP, its supporting tools, and the resulting sets of services are aimed at three
different types of organizations. First, suppliers of monolithic software products can
apply the SEP to extract, deploy, publish, and further monetize functionality from the
monolith. Secondly, owners of portfolios of monolithic systems, such as banks, insur-
ers, and government organizations, can use the SEP to extract functionality from their
portfolio of monoliths. Thirdly, online service providers are interested in sharing the
services published in the service infrastructure and thereby evaluating the usefulness
of an extracted service.

The SEP and its supporting identification, extraction, annotation, and assembly
tools are geared towards domain experts and developers. In cooperation with do-
main experts, developers can use the identification tool to find appropriate services
in a monolithic system, using parameterized queries. Furthermore, the supporting ex-
traction tools assist these developers in cutting away unnecessary code. The annotation
tools assist developers in creating services that are sufficiently described to the end-
users. Finally, the assembly tools assist software developers in creating a working
platform agnostic web service that can be deployed on a service platform. Although
resulting services are intended to be published in the hosted service environment, an
organization can also use the toolset to create local services, such as, for example, an
organization that wishes to eliminate duplicate functionality from different monolithic
applications by extracting the required functionality from one monolith and publishing
it on a local service platform.

Domain specificity - There are several reasons for selecting the financial domain
for the ServiciFi project. Presently, most financial service organizations use many
legacy applications and systems. These legacy applications could provide more value
if they were to adopt the service oriented paradigm, but reengineering these applica-
tions comes at a high cost. Secondly, the limited domain scope helps the development
and validation of the methods and tools. Three types of partners were approached for
ServiciFi: (1) suppliers and maintainers of legacy systems, (2) young start-ups wish-
ing to profit from the availability of large sets of services and (3) users of the legacy
systems wishing to renovate these systems.

Example: osCommerce Shopping Cart - As an example, we try to extract the
shopping cart component from the osCommerce open source product that enables one
to create an online web store. First the overall application needs to be analyzed, leading
to the conclusion that we are dealing with a web application (php) that uses a database.
Pragmatic reuse suggests we deploy the osCommerce application and its database and
expose the shopping cart methods [20, 21]. First, linguistic [15] and fan-in analysis
techniques are used to statically determine the most used shopping cart methods, which
are count contents, add cart, and get products. All methods appear to be useful, so all
are exposed, using a WSDL framework. Closer study shows that all belong to a class
called shopping cart.php. The exposed methods do not really supply all the shopping
cart methods, so a list is created of features we wish the shopping cart to have: add,
remove, reset, empty, etc. Semantic analysis of these words in the shopping cart context
leads to new methods in the shopping cart class, such as reset, calculate total, and
remove all. After seeing that a large portion of the shopping cart class is exposed based
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on these criteria (16 out of 20 methods) the full class is exposed. There are two issues
with current code: there is mention of a user session, which will not be relevant in the
extracted context, and a global customer id is used. To circumvent these problems, the
session code is manually checked and replaced with a database check and wherever the
global is used we add it to the method parameters. In total 422 lines are extracted from
428 lines. Four lines are added to replace the session code. A shopping cart module
is delivered that can store products (name, price, quantity, weight, and image), and
calculate totals and weights.

The example shows several challenges. First, even though we knew what we were
looking for, a decision had to be made on which methods were most appropriate. Sec-
ondly, due to its typical structure (MySQL and php) and architecture, the class could
hardly be extracted without taking into account the database. Thirdly, to document
the service, a deeper understanding was required about what happens in the class it-
self. Clearly, smart code querying, architectural analysis tools, and static code analysis
techniques are required for the extraction process. On the upside, the manual extraction
took a human under 30 minutes with the help of a proprietary code query script. The
investment will pay itself back after the service is used just once.
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7. Workplan Description
In this section we describe the approach we take to attain our goals. We start out by
describing the overall approach and dividing the phases in this approach between the
two OiOs. We then describe for each in some detail the steps to be taken. Finally, we
give a timetable for when we expect these tasks to be performed, and we explain how
we have arranged for their interdependencies.

To reiterate, the main outcome of the project is a generic tool that can be used for
service generation based on code extracted from code bases in the financial domain
as delivered to us by our industrial partners. Due to the fact that our partners use
different languages, and in the interest of increased reusability, we want the tool to be
as much as possible programming language independent. Furthermore, although the
project restricts itself during its execution to the financial domain, it makes sense to
want to abstract away from the domain-dependent information. Finally, although we
shall strive for a high degree of automation, it is unlikely that, except for trivial cases,
service extraction can be performed fully automatically. For example, the tool might
be able to identify a small number of interesting parts of the code base for a detailed
inspection, but interaction may be needed to make the ultimate decision to extract or
not. Similarly, during service generation, the tool may be able to transform the code
to a working service, but may need some human intervention in providing the right
documentation, which includes information on functionality but possibly also issues
such as performance and cost. Needless to say, all of these requirements have serious
consequences, in particular for how we are going to construct the tool. This will be
discussed later.

Overall, the project is very much like an incremental software development pro-
cess. That means we distinguish four main phases: requirements elicitation, design,
construction and validation. It also implies that we incrementally develop the tool by
considering a small set of new requirements every time. Of the phases, the first and
fourth are mainly handled by OiO2, and will be addressed in more detail first; the
second and third are largely taken care of by OiO1, and will be detailed right after.

To build the tool, we need to know what to build. This includes the set of patterns
to be applied, a number of complete use cases for the tool, a description of the finan-
cial domain, but also information about how services may be packaged and deployed.
Finding this information is the task of OiO2.

After a short period of getting to know the environment and studying the literature,
OiO2 will visit the companies to talk to developers and managers (what, in their code
base, do they think constitute sensible services), delve into the code bases (how can
the code that may be used to implement such services be found inside the code base),
and elicit architectural, structural and conceptual patterns to be implemented by OiO1.
The patterns [22] help locate the parts of the code base where services are most likely
to be found. For example, being able to identify those parts of the code that provides
the application’s user interface, allows to quickly ignore these parts when looking for
financial services. Conceptual patterns will be largely driven by knowledge of the
financial domain. Domain analysis must be performed together with the industrial
partners by OiO2.

The structural and conceptual patterns can then be used to pinpoint parts of the
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code base that are most likely to constitute (useful) services. An example of a structural
pattern is one that, based on cohesion and coupling, isolates pieces of code that seem
to naturally hold together. Although companies in the financial domain are quite likely
to share many concepts, every company is likely to have its own specific variant of
such a domain. Therefore, to be able to reuse the patterns for different companies,
the patterns should abstract away from concrete domain information. Although we
shall not consider other domains within this particular project, abstracting away from
concrete domain information also makes it easier to reuse patterns for other domains.

As soon as OiO2 has discovered some patterns, they will be provided to OiO1, so
that these may be implemented (see below). Note that the fact that patterns are provided
to OiO1 in a piecemeal fashion is what makes the development process incremental.
At some point, implementation of this small set of patterns will have finished. Then
the partial implementation is given to OiO2 who first has to verify that the tool can
indeed locate the services identified manually at an earlier stage. Second, OiO2 then
should apply the tool to the parts of the code bases that he/she purposefully ignored
during elicitation. Being able to extract services from these parts serves to increase the
external validation of our work. In fact, it may well be that the code base of one of our
partners will be ignored entirely during elicitation in order to show that our method and
tool extend beyond what we have observed before building it.

The task of OiO1 is to take the (various types of) patterns observed by OiO2 and to
build a tool that automates the actual discovery of these patterns in a code base as much
as possible. We can be sure that these patterns are widely different: some patterns will
be so specific for an industrial partner that they cannot be reused at all, other patterns
will be of a kind that can be reused for different industrial partners (sometimes directly,
sometimes by providing the right parameters for the pattern), while other patterns are
so generic that they apply to not only different industrial partners, but even to different
programming languages. Needless to say, this latter kind of pattern is the most inter-
esting since it increases reuse and simplifies maintenance. We expect a wide variety
of patterns that need to be implemented, e.g., linguistic analysis on source code [23],
cohesion and coupling, and dependency analysis. Slicing is essential in extracting
complete and reusable fragments of source code [24, 13].

These considerations have led us to decide to use code query technologies to imple-
ment the tool. Code query technologies support the so-called extract-abstract-present
paradigm. Extraction maps source code to relations, the query language then provides
the means to query these relations, in order to build new relations and, finally, the re-
sults can be presented. The main benefit of code querying technologies is that they
all lend themselves naturally to an implementation in which pattern discovery (im-
plemented by means of code queries) occurs in a programming language independent
fashion. The query languages themselves are as a rule not very complicated, rather like
SQL, but enriched with operations like transitive closure, in order to be able to query
recursive structures. Transitive closure, or something akin to it, is essential, because
of the recursive structure of modern programming languages. Code query languages
are typically not Turing complete, which allows the tools to guarantee upper bounds
on execution time, and guarantee termination. This can be very important if the code
bases we address are very large.

One of the people involved in the project has contributed to an evaluation of cur-
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rently available code querying tools [25]. The evaluation is performed for a sizable
number of criteria. For our work, the most important criteria have to do with the query
language: modularity and parametricity are crucial, polymorphism is important and
static checking highly beneficial. These considerations make RScript [26] and a re-
lated tool, JRelCal [27], that is implemented as an API, strong contenders. A benefit
of RScript over JRelCal is that it has a very clean syntax. Other good tools are JTrans-
former [28] and SemmleCode [29]. A problem with the latter is that it is proprietary
and not free; the problem with the former is that it is based on Prolog and, as a conse-
quence, has little in the way of static checks.

It is unlikely that any of these tools can be used out of the box: often extractors
need to be implemented that map source code to a collection of relations, and most
code query technologies only deal with analysis, and not with transformations. JTrans-
former seems to be an exception in that it provides some support for program trans-
formation. Clearly, any tool that provides an API will at least allow us to embed the
queries in a tool that performs the transformation. Such a set-up will also give more
flexibility when it comes to the user-interface. Recall that service discovery will be
very much an interactive process in which the user plays a deciding role in deciding
what is a worthwhile service, while the tool provides the means to easily navigate the
source code in search of such services, and to extract the service, package and deploy
it. What we currently envision is a tool that resembles SemmleCode: an interactive
program, standalone or plugin, with many queries predefined to enhance effectiveness,
but that also provides an easy to use query programming language in case the prede-
fined queries do not give exactly what is needed. Summarizing, although we do not
know exactly which technology will be used, the existing tools are pretty good, and,
importantly, all of them are actively maintained.

In a Jacquard project both OiOs need to start at the same time, because a project
can only take four years. Although OiO1 will always slightly lag behind OiO2 in im-
plementing patterns, his/her first half year need not be wasted on waiting: he/she will
need much more time to prepare for the actual work. This work includes deciding on,
learning to work with, and possibly extending the most suitable code querying tech-
nology currently available, but also building extractors for the programming languages
used by our industrial partners. Moreover, OiO1 needs to become expert in quite a
number of technical fields, including static analysis (particularly concept analysis and
slicing), program transformation, service technology, code querying technologies. At
the end of the project, while OiO2 performs the final validation, OiO1 can spend some
time on refactoring and documenting the tool.

Note that the work of OiO2 has an empirical, information science flavour, while
the work of OiO1 implies a more technical, computer science background, most likely
software technology with a focus on compilers and static analysis.

The incremental nature allows for early feedback on how well the chosen approach
works. On the other hand, it makes it hard to come up with with a very detailed plan-
ning. For OiO2 his four year period starts with a 3 month literature study and getting
adapted to the work environment. Then he/she will visit the companies in order to build
a domain model that is necessary later for, e.g., concept analysis (2 months). Then it is
time to delve into the code base, and consult developer and managers on what are likely
to be useful services. We expect a few new patterns to emerge every month. At some
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point, OiO2 will need to perform the validation discussed above, concurrently, at first,
with the discovery of new patterns. Note that the time spent on developing new pat-
terns must be divided among at least a few of the partners, to make sure we obtain also
patterns of sufficient generality. Over time, the focus will move from pattern elicitation
to validation. The final 6 months of the 48 will be spent on writing the thesis.

The planning for OiO1 then: the first 6 months will be spent on studying subjects
such as static analysis, compiler construction and code query technologies. Since we
know which languages will be considered, extractors for these languages can then be
built (3 months). Then he/she will obtain the first few patterns to implement. Possible
extensions to the code query technology, for example to support program transforma-
tion, will be made in collaboration with the tool developers and/or may be undertaken
by master students of Software Technology at the host institute. Adding new patterns
will stop about 10 months before the end of the four year period. The final version can
then be given to OiO2 to do the final validation. Note that depending on the chosen
code query technology some time will be spent on providing an effective user interface.
Then OiO1 will clean up and refactor the implementation, including its documentation.
We have allocated 4 months for this task, after which 6 months will be spent on writing
a thesis.

Role of the Partners - The partners evaluate and validate the usefulness of the
methods and tools. There are two roles for partners: (1) a partner supplies a mono-
lithic system from which useful services must be identified. Once these services have
been identified by the research team, the partner evaluates whether the services are use-
ful, self-contained, and complete. (2) A partner requires access to the openly shared
services to evaluate the usefulness and usability of these services in new service config-
urations. These partners can become similar to the first group of partners by providing
open source products from which they require specific services to be extracted. When
operationalized, partners of the first group invest most of their time in providing do-
main experts, development expertise, and source code. Partners from the second group
invest most of their time in providing domain experts and development expertise.

Organization Technology used
DBS Centura, C#
Runbook ABAP, SAP
Yuki.nl ASP.net
Yunoo.nl PHP
42Windmills.com ASP.net
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8. Instrumentation
There is a need for some instrumentation, in that a server environment is required on
which extracted services can be deployed. For this project the aim is to deploy services
“in the cloud”, employing services such as the Google Web Services APIs and Amazon
Web Services, instead of a traditional server. Both Google’s and Amazon’s services are
available in a free trial mode as long as the user stays under a certain limit. We expect
only some of the services to become heavily used and will fund them throughout the
duration of the project. A typical server instance will cost the project an average of
1700 dollars a year. Taking into account potential fluctuations in currency and usage,
we estimate that ServiciFi requires 6800 euro for server capacity and another 900 euro
for storage capacity.

Sections 6, 7, and 8 make up approximately 4950 words.
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