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Enterprise Architecture (EA) is a discipline for business and IT system management, describing the fundamental
artifacts of business and IT. Introducing EA activities in a company is done via special projects (referred to as EAM
projects). While much research focuses on EA as is, EAM projects are not yet considered properly. This paper deals with
EAM projects as a special kind of I'T project. The definition of an EAM project is suggested using the I'T solution concept of
the Microsoft Solution Framework. This is justified, since the EAM-software introduced in a company is the main result of
a typical EAM project. Based on the definition of a work product in CMMI, this paper introduces the final delivery of an
EAM project. In addition, domain specific modeling is used to describe EAM project delivery, since the most important part
of EA is concepts and terms for describing business and IT in a company. To implement the language formed by these terms
and concepts, an EAM tool is selected and customized (Mega, IBM System Architects, Aris, etc.), and additional software
(i.e. Web-portal, integration scripts, etc.) is implemented. All of the EA principles and methods could be considered as
guidelines for this software (EAM tool and additional sofiware). Final delivery of an EAM project is divided into the
Jollowing parts: method (domain specific language, EA method, EA process, integration, modeling results), technology
(EAM tool, additional software, documentation), support and training. Using the concepts introduced in this paper, four
EAM projects are analyzed. Lack of support of the EA method is identified as a common problem of these projects.
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Introduction

he modern market is mobile and volatile due to

a high competition, changing technology, as well

as external circumstances (political, geographi-
cal and so on.). Therefore, companies to be successful,
have to change on a permanent basis. To ensure efficient
management and renovation of companies, the scien-
tific and practical area referred to as Enterprise Archi-
tecture Management (EAM) — analysis, design, planning
and implementation of the company activity based on
a systemic concept [7, 21] is currently rapidly growing.
This activity is supported by special software products
(hereinafter referred to as EAM-tools), such as ARIS
[9], Mega [22] and some others. The introduction of
architecture management progress is generally accom-
panied by creation of solutions based on EAM-tools,
and in most cases implemented within special projects,
which will be called EAM-projects. In implementation
of EAM-projects, standard tools are adapted to the in-
dividual peculiarities of the customer company, namely
methodologies and standards (TOGAF, DoDAF, Archi-
mate et al. [12]), graphic languages and notations [16,
19, 20], as well as software tools [11].

The purpose of this paper is to define EAM-projects,
considering them as specific IT projects. The resulting
delivery of an EAM-project is also investigated, with
the identification of its typical Work Products [13] that
will make it possible to define the scope of implemen-
tation and scope of works of such projects. In addition
to the above, methods of Software Engineering and
Domain-Specific Modeling (DSM) are used [18].

1. Basic definitions

1.1. Enterprise Architecture Management

Enterprise Architecture! (EA) covers the basic prin-
ciples of its existence and its development either as an

isolated structure, or together with partners, suppliers
and/or buyers. Specifically, the enterprise can be con-
sidered as a whole or partially (for example, any single
business area or department) [24]. Enterprise architec-
ture is generally divided into IT architecture and busi-
ness architecture. The development of IT architecture
involves systematizing and coordinated development of
the company’s IT infrastructure, i.e. information sys-
tems, platforms, networks, hardware, etc. The business
architecture management consists in identification and
description of the business tasks of the company, its
functional-role structure, business processes, etc.

Visual modeling plays the key role in the imple-
mentation projects of architecture management: the
company activity and infrastructure are described by
a set of models that makes these descriptions avail-
able to a wide range of specialists. The rapidly grow-
ing market of EAM-tools [11] is largely a modeling
tools market.

1.2. CMMI
and Work Products

In the early 1990s, the CMM (Capability Maturity
Model) standard for certification of military and feder-
al contractors in the area of software development was
developed in the United States. In 2000, a generalized
standard version called CMMI (Capability Maturity
Model Integrated) and combined development of soft-
ware and non-software components of the complicated
artificial systems was released. Currently this stand-
ard is widely used in global industry and, among other
things, is a known glossary of IT terms. In particular,
it provides a definition of a Work Product as a signifi-
cant result of the development process which can be
a software component, document, invoice, established
process (for example, process of using software by end-
users), etc. [13].

! The enterprise is taken to mean a business company or government agency.
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1.3. IT solution in MSF

Early in 2000, Microsoft created a software devel-
opment methodology called the Microsoft Solution
Framework (MSF). One of the basic MSF concepts was
the IT solution — software that is not «packaged» and is
created to meet the needs of a particular customer. An
IT solution in MSF is defined as the coordinated deliv-
ery of a set of elements (work products in CMMI terms)
required to meet some business need of a specific cus-
tomer. The examples can include an application soft-
ware code, documentation, communications, imple-
mentation process, training, support [23].

1.4. DSM-approach
in software engineering

Domain specific modeling is a policy of creating
software that increases the level of abstract develop-
ment compared to traditional means by providing ap-
plications specifications in terms of the data domain
[18].

This paper [5] draws parallels between software en-
gineering and enterprise architecture management. In
particular, it is shown that the use of visual modeling
has much in common in these areas: it is a marketable
product, and mature software tools are widely used in
these areas. Finally, domain specific modeling is applied
in these areas, thereby making it possible to configure
standard tools (languages, methods, software modeling
tools) for a specific task or develop new tools. This paper
[5] also generalizes a definition of DSM solutions ori-
ented in both data domains. Howeyver, it happened to be
too general and did not cover all work products included
in EAM-project delivery.

2. EAM-project

Generally, the company architecture development
activities are organized in the form of one or several
projects: a company is able to focus on the next round
of changes and unification by providing appropriate re-
sources. It is reasonable to create methods and tools to
solve company problems within such projects. However,
final implementation of the proposed methods and tools
in the management processes, as well as their full use,
shall be carried out by the company on its own. There-
fore, it is important that the architecture description
can be added and changed, and that this can be done
by company employees. To do this, in the course of the
EAM-project an appropriate IT solution is implement-
ed in the company.

There are many projects (especially in Russia) on de-
velopment company architecture which are restricted
to generation of static descriptions of company man-
agement processes (as is or to be models). There are
also projects within which new regulations, standards
and formal procedures are generated. This can also be
an EA-activity if it is implemented based on unified
principles. To accomplish this, both activities are often
performed by external consulting organizations. How-
ever, we will call EAM-projects only those architecture
management projects within which EAM-tools are
implemented (often with modification), and which,
therefore, have a significant I'T component.

3. Definition
of EAM -solution

Let us call the EAM project result an EAM-solution.
Its main difference from MSF IT solution is that in the
first case, the software percentage in the project is sub-
stantially lower than in the second. As a platform for
implementation of EAM-solutions, ready modeling
tools are used, with significant efforts spent to study the
company work specifics, integrate solutions with various
processes into companies, as well as develop documen-
tation, coordinate and implement the solution.

Let us divide the EAM-solution into three parts, i.e.
methodological unit, technology unit and maintenance
and support unit. The methodological unit includes a
modeling language, modeling procedure, process inte-
gration and results. The technological unit is composed
of a basic tool and set of software tools and documen-
tation. Finally, the maintenance and support unit com-
prises two elements for training and support. From the
experience of our projects, we have concluded that such
splitting is reasonable in organization and performance
of EAM-projects: it seems to be more «operational»
than various classifications of the composition of enter-
prise architecture [15, 17].

Let us turn our attention in more detail to the descrip-
tion of work products that are part of each unit.

A modeling language is created as part of the EAM-
project, inasmuch as large companies generally have
unique, specific characteristics, with the result that
standard languages and notations proposed within
EAM-tools need to be improved. In so doing, one uses
extenders which are generally available for all EAM-
tools [11]. Therefore, domain-specific modeling lan-
guages appear in this area [18]. In developing such a lan-
guage, it is important to define the concepts that shall
be used in modeling: with their help it is convenient for
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company specialists to describe the enterprise activities.
For this purpose, reference models, industry standards
and frameworks are often used and, in fact, explicitly or
implicitly ontologies are created [1, 2]. The modeling
language can be a simple slice/setting of a standard lan-
guage, but a more complicated case is possible, when the
mathematical model of the base language is changed,
and new concepts and interconnections, new modeling
viewpoints, types of charts, etc. are defined.

In order to determine the proper use of the language
modeling a procedure is created. The main question to
which it gives an answer is «<how to model» («what to
model» was defined when creating the language). The
procedure contains modeling scenarios, detail levels and
modeling focuses in development of various models, as
well as sources of information for development / modi-
fication of the models.

An important work product is a running and efficient
architecture management process. Among the main as-
pects to be covered by this process are:

4 roles of the solution users including various rights to
change information in the repository;

4 end-to-end scenarios of using solutions — both ba-
sic and system (support of the integrity and correctness
of the information repository, backup, version control,
etc.);

4 additional rules, i.e. naming objects, storage folder
for charts and objects, rules to work with predefined ob-
jects, etc.

Such a process is started.

Integration is implementation of the interrelations of
the architecture management process with other proc-
esses and company functions (requirements, project
management and so on.). There is also a need to imple-
ment the EAM-solution integration with various com-
pany information systems to exchange data with them
during architecture management. Various techniques
and standards, specifically, TOGAF [24], give great at-
tention to this work product.

An important part of the final delivery covers mod-
eling results of the company architecture. This part of
the delivery can be created by the project team and/
or company specialists. Meanwhile, «as is» models, i.e.
a description of the current situation of the company,
and «to be» model, i.e. a description of the final (de-
sired) organization of the company are created. The
creation of these models is a time-consuming activity,
so you need to clearly define exactly what kind of mod-
els should be developed within the project and their de-
tails.
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Selection of an appropriate basic fool is an important
work product of the EAM-project. The EAM function-
ality is described many times and in detail (see, for ex-
ample [11]). Many organizations, for example, Gartner
[11] are involved in EAM-tools classification. These ap-
proaches are used by the majority of the business enter-
prises when selecting EAM-tools. However, the selec-
tion of the EAM-tool can in addition be affected by the
following circumstances:

<> if your company is already using a certain EAM-
tool, then, it is reasonable to use it in the EAM-
project;

<> when selecting a foreign EAM-tool for Russian
companies, it is important that the supplier has a mis-
sion/partner in the Russian Federation to provide sup-
port for the implementation and operation of the tool;
otherwise, the use of such a tool has high risks.

The software environment is the most important set
of work products of the EAM-solution. This envi-
ronment is created by configuring/modification of
the basic EAM-base tool. Configuring involves the
use of EAM-tool settings (templates, palettes, etc.).
Modification is the creation of additional software
using an open software EAM-tool interface. Let us
select the following work products of the software
environment:

4 user interfaces intended for different user groups;

4 basic language support, allowing users to work in
EAM-tool in terms of the created modeling language;

4 integrity support (post-processing) — packet auditors
for diagram syntax (basically required, as the modeling
language is usually hard to implement in the EAM-tool);

4 integrity support (administration) — monitoring the
correct location of individual model elements in the re-
pository packs, rules of using predefined objects, clean-
ing the model from «garbage», etc.;

4 import/export of data — data exchange between the
EAM-tool and different information systems existing in
the company;

4 model reports generators — configuring the existing
reports and creating new ones;

4 web-portal — contains reference data on the mod-
eling, often the modeling results. Although EAM-tools
often support automatic generation of portals for the re-
pository, many projects require the creation of a com-
plicated and multi-functional portal (see the example in
paper [10]);

+ repository structure (in terms of ARIS [9] — the fold-
ers in terms of [6, 8] — classifiers); when designing the
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structure, not only the information structure, but also
the areas of responsibility in the company are taken into
account (that is, the repository shall have no folders, for
which nobody is responsible);

4 scanning and setting up the created EAM-solution.

Let us note that the methods and volumes of imple-
mentation of these work products are dependent on the
properties of the basic EAM-tool used in the project.

All basic delivery elements must be provided with
documentation. The main objective of the documenta-
tion is to facilitate as much as possible the involvement
of company employees/contractors in the architecture
management processes. The documentation may also be
posted on the web-portal, contain a significant amount
of visual materials, including video tutorials, quizzes to
test knowledge, and more. The volume and complexity
of this part of delivery can vary profoundly, becoming
one of the most resource-intensive parts of the EAM-
solution.

An essential EAM-solution component is fraining.
The result of training is that the customer is able to use
the solution all by himself.

Table 1.
Methodological unit
Final delivery 2 LI Z5E
elements

1 Modeling language +4+ + ++ ++
2 Procedure - s - -
3 Process + +- + +-
4 Integration &= - n -

Modeling results: «as is» ++ + + +
: Modeling results: «to be» - +- + -

Solution mainfenance means assistance to users in
working with the solution upon completion of the
project, as well as correction of a number of errors and
shortcomings. The scope of work that can be performed
within the maintenance is normally stipulated in the

contract.

Table 2.

Technological unit

Final delivery elements

EAM projects

1 Basic EAM-tool ARIS Mega lBAerc?i/tztcetm ORG-Master (Russian EAM-package)

2 Software environment
2.1 User interfaces +- +- + +
2.2 Basic support of the modeling language +- + + e
2.3 Integrity support (online) +- + + +-
2.4 Integrity support (post-processing) + + + -
2.5 Integrity support (administration) + + + +-
2.6 Import/export & + i -
2.7 Web-portal + ++ + ++
2.8 Report generators +- +- + ++
29 Repository structure + + + +
210 Solution scanning and setting up + + + +

3 Documentation + + + +-

BUSINESS INFORMATICS Ne4(34)-2015
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4. Examples

Tables 1, 2 and 3 provide descriptions of EAM-
projects in terms of the EAM-solution. Projects P1,
P2, P3 were performed for large state-owned corpo-
rations of the Russian Federation (IT-architecture
development), while project P4 was implemented for
a large government organization of the Russian Fed-
eration (business architecture development). Of all the
projects, only P2 was not completed successfully, al-
though again its results (ontology and modeling lan-
guage) were used by the company. The most compli-
cated domain-specific language was created within
project P1: it was developed almost «from scratch» and
used the product language ARIS as an implementer.
However, this language maintenance was inferior to
similar maintenance in projects P2 and P3 (items 2.2
and 2.3 in Table 2). This resulted from the fact that the
ARIS packet is considerably inferior to Mega and IBM
System Architect in terms of functional capabilities of
the extenders. The EAM-packet used in project P4 did
not support visual modeling tools. Therefore, not only
a domain-specific modeling language but an ontol-
ogy (i.e., without diagrammatic notation) was created
within the project, with the result that the integrity sup-
port information in this ontology was negligible. The
user interface in project P3 was created based on Share
Point and turned out to be the most multi-purpose of
all projects (item 2.1 of Table 2).

Conclusion

This paper addresses a definition of the EAM-
project and its result — an EAM-solution. Review
of the EAM-project as a specific IT project made it
possible to apply software engineering tools to its de-
scription. A precise identification of components of
the final delivery of EAM-solution can help in devel-

Table 3.

Maintenance and support unit

Final delivery EAM projects
elements
1 Training n - n y-
2 Maintenance + = + no

opment of requirements in EAM-projects and evalua-
tion of resources necessary for their implementation.
The model can be also used to assess the quality of
EAM-project results. In addition, this model is ap-
plicable for further study of EAM-projects. Even a
fairly superficial analysis of the four projects carried
out with its help has revealed the following tendency,
i.e. weak support of the modeling technique: specifi-
cally, customers do not understand the importance of
this part of delivery combining the technique with the
user documentation or even excluding it from the fi-
nal delivery.

For a more efficient practical application of the EAM-
solution final delivery model, numerical metrics should
be created to evaluate its work products. Further work is
also needed to deepen the parallels between the domain
specific modeling in software engineering and architec-
ture management. Generally speaking, the results of this
work are a first step in application of software engineer-
ing techniques to studying projects in the area of enter-
prise architecture.

Furthermore, an important aspect of a more suc-
cessful implementation of EAM-projects is the issue of
high-quality training of company employees (within or
beyond the framework of the EAM-project), the latest
architecture management method, knowledge manage-
ment, etc. [3,4]. 1
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Jannas desmenvHocms no00epIHCUBAEMC CREUUAAbHBIMU NPOSPAMMHBIMU NPOOYKmMamu (MaK Ha3vleaembiMu
EAM-uncmpymenmamu) — ARIS, Mega u dp. Buedpenue npouecca ynpasienus apxumekmypoi, KaK npaguno,
npoUCXo0Um nymem pearu3ayuil COOmeemcmeyouux npoekmos. JlaHHas cmambsi NOCEAUEHA UCCA008AHUIO MAKUX
npoexmos. Cpedu Hux gvidensiromces mak Hasvieaemvie EAM-npoexmobi, komopuie seaaromes cneyughuueckumu UT-
npoeKmamu U HanpagaeHvl Ha co30anue u paszgepmky 6 komnanuu M T-pewenus no ynpasieHuio apxumexmypoil
Ha ocHose Kakoeo-aubo EAM-uncmpymenma. s danvheiiueeo uccaedosanus EAM-npoekmos ucnonv3osatvl
MemoObl npoepammHoll unxcenepuu (Software Engineering) — memodonoeus paspabomxu I10 Microsoft Solution
Framework (MSF) u mepmunonoeuss cmandapma CMMI, — a makice KoHuenyus npeomemHo-0pueHmupo8aHHo20
modeauposarus (Domain-Specific Modeling, DSM).
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VHOOPMALIMOHHBIE CUCTEMBI W TEXHOJIOT VN B BU3HECE

B pabome demanvho onucana guuanvras nocmaeéxa munosoeo EAM-npoexma, nodpaszdeasrowascs Ha
Memodonoeuueckuil 610K (13bik MOOCAUPOBAHLSL, MEMOOUKA, NPOUECC, UHMe2PauUsl, pe3yabmambl MOOAUPOBAHUSL),
mexHonoeu4eckull 010K (6a306blll  UHCMPDYMEHM, KOMNAEKC NPOSPAMMHLIX Cpedcme, O0O0KyMeHmauyus),
conposodcoerue u noddepicky (obyuenue, conposodcoerue). Obcyxucoaromes ocobeHHOCMU paszpabomKuy Imux
pabouux npodykmos. Ilpu 3mom 0emanvHo aHAAUUPYEMCst NPOSPAMMHAS HACHb NOCMABKU — NOAb308AMENbCKUEe
unmepdeiicol, 6a306as noddepixcKa A3bIKA MOOeAUpoB8anus, noddepicka uyesocmuocmu (online), noddepicka
uenocmuocmu (post-processing), nodoepicka uerocmuocmu (administration), umnopm/sxcnopm, Web-nopman,
2eHEPamopbl OMHEmMos, CMPYKMypa peno3umopus, pa3eepmKa U Hacmpoika pewienus. B pamxax esedenmvix
nouamuti oocyxcoaromes yemoipe EAM-npoexma no pearuzauuu ynpasieHus apXumexmypoil, peaiu308antble 6
POCCULICKUX KOMIAHUSX: MPU NPOeKma Obiau 8bINOAHEHbl 05 PAMUMHBIX 20CKOPNOPAYUIL, 00UH — 0451 KPYNHOO
opeana 2ocydapcmeentoll eracmu. Bvisaeaena munoeas croicHoCms Smux npoeKmos — He00CMamoYHas NO00epICcKa
MemoOuKU MOOeAUPOBAHUS.

KiiouyeBbie ciioBa: apxuTeKTypa MpeAnpusiTUs, YyIpaBlieHUe apXUTEKTypOil MPeINpUsiThsi, OU3HEC-apXUTEKTYpa,
WT-apxurekTypa, nporpaMMHas uHxeHepusi, Microsoft Solution Framework (MSF), BusyanbHoe MoaeMpoBaHue,
MOJIeTbHO-OpUeHTUPOBaHHas nHxXeHepus, Capability Maturity Model Integrated (CMMI), Domain-Specific Modeling
(DSM), ceMroTHYECKMIT TTOIXOI.
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