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Abstract. This paper is based on literature survey as well as on case study for the
presentation of business analysis tasks and decision modeling for the presenta-
tion of business analysis tasks and decision modeling for Non-Formal Education
System analysis and development. These studies identify the need to emphasize
the role of business analysts for revealing opportunities in data governance and
reduce the risks of information system implementation. The paper contributes to
the understanding of business analysts in requirement elicitation and mapping.
The study highlights the gap in the discussion on business analysts’ role in infor-
mation management and system development. Findings of this paper show that
analysts can support information system developers in capturing the opportunities
and in requirement elicitation by particular abilities of requirement mapping a
cooperation with stakeholders.
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1 Introduction

Business analysis has a long history and as such is root of the subject of management
itself. Analysis and diagnosis were always at the beginning of the decision making pro-
cess. The decision maker was involved in the recognition of context, data, processes,
and their outcomes just to recognize the economic solutions or select the best option.
Consultants started to provide analysis services to organizations and they were able to
work directly with their business clients. Later, business analysts began to be employed
to assist managers and to take on some analytics roles, especially in reporting. In this
paper, a basic question is what tasks, tools, and decision-making processes belong to
business analysts. Therefore, the paper consists of two main parts. The first subchapter
covers the presentation of literature review results and discussion on the role of business
analysts in information system development processes. The second subchapter concerns
the presentation of a case study on Non-Formal Education (NFE) system development
at a university. This case study is to reveal the roles, tasks and decisions, as well as tools
and techniques used by business analysts. Conclusions cover summarizing the litera-
ture review, revealed knowledge gaps and challenges important for business analysts in
requirement elicitation and tasks mapping.
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2 Systematic Literature Review

Systematic literature review (SLR) is accepted as a research methodology and as such
is employed within different disciplines of science as a way to synchronize research
findings in a systematic and transparent way. This method is applied as a process for
identification of relevant research as well as to reveal the gaps in research studies. Its
aim is to recognize all empirical evidence to answer particular questions or to verify
hypotheses. In this way, researchers are able to learn which particular issues are chal-
lenging. Detailed steps of the research on business analyst’s characteristics and activities
are included in Table 1.

Table 1. Detailed steps in literature survey.

Steps Tasks

Collecting literature on business analysts • Creating a search strategy
• Selecting databases
• Reading abstracts and full papers

Analyzing literature on business analysts • Eliminating unrelated papers
• Copying abstracts and available full papers
• Supplementing additional literature
• Removing duplicates that appear in different
databases

Identification of business analysts’
characteristics, competences, tools,
techniques, tasks, methods, roles, and decision
processes

• Reading titles, abstracts, keywords, and
conclusions

• Getting words, phrases, sentences
associated with business analysts

• Focusing on research results and findings in
studies

Grouping research articles into classes on
similar topics of studies

• Eliminating irrelevant papers
• Classifying according to semantic similarity
• Recognition of the best representative
papers in classes

Identification of knowledge gaps in literature • Summarizing the review results
• Defining each gap in literature review
• Considering identified gaps as challenges of
further research

• Discussion on the need to undertake the
further research

The fundamental research question was formulated as follows: RQ1: How do busi-
ness analysts support requirement elicitation? The proposed literature review research
methodwas supplemented by the studies of guidelines on business analysis, i.e., Business
Analysis Body of Knowledge (BABOK) [5], CBAP [30], and PMI Guide for Business
Analysis [31], and BIZBOK [1]. The fundamental reviews were done using the follow-
ing databases: Association for Information Systems Electronic Library (AIS eLibrary),
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IEEE Explore Digital Library (IEEE Xplore), SAGE journals, Science Direct, Scopus,
and Web of Science (WoS). The numbers of searching results were summarized in
Fig. 1. According to the suggestions on literature review process, at first, taking into
account the mentioned above repositories, the phrase “business analyst” was searched.
The searching was conducted via the search string “business” AND “analyst”. In the
survey, papers and book chapters published in 2009–2020 were included. The reviewed
papers classification was carried out by reading the articles and finding references to
specific criteria, i.e., requirement elicitation and other tasks of business analysts, their
competencies, roles, involvement in bridging the gaps between Information Technology
(IT) and business needs, and finally – business analysts’ challenges.
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Search re-
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with queries 
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of articles 
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articles in 
Tables 2-4

Fig. 1. The selection of articles considered for this research.

After the deduplication of founded results and the removal of inappropriate pub-
lication, finally, only 21 papers were selected as valuable examples for the discussion
on business analyst’ activities. The selected 21 papers were summarized in Tables 2, 3,
and 4. According to the survey, there are thousands of papers, which concern analyst
activity in different research area. However, only about 200 publications were written
on business analyst for business systems. Authors of that papers prefer to write about
the objects of business analyses instead about the actors, i.e., analysts. Eventually taking
into account popular information system development methodologies, languages and
tools, 21 publications are selected as the most suitable for this study. The content anal-
ysis revealed the primary activities of business analysts. The requirement elicitation is
considered as a fundamental task of business analyst (Table 2).

Requirement elicitation process is a communication process oriented towardsmutual
understanding, negotiation, problem solution, and partnership cooperation. The business
analysts’ competencies are recognized and presented in reviewed literature in Table 3. In
the time of business analytics development, the exceptional role belongs to business ana-
lysts and they have many new responsibilities, i.e., validation rules, progress reporting,
visualization of data structures and algorithms, data collection and integration. Business
analysts may be required to play a role of the recipient of information and knowledge,
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and provider of methodology. Therefore, both business as well as technology compe-
tencies are required. In some papers, the discussion on the role of business analyst are
undertaken (Table 3). However, there are many interpretations of analyst roles.

Table 2. Publications on requirement elicitation task of business analyst.

No Research
item

Research questions Results

1 [4] Importance of the competency of business
analyst involved in requirement elicitation

Indication that senior, intermediate, and
junior business analysts performed similarly
in selecting stakeholders’ viewpoints and
collecting requirements from them.
However, senior analysts focused on
high-level requirements, while others – on
low-level technical requirements of the
system. Organizations should clearly define
tasks according to analysts’ competencies

2 [43] Presentation of design of Knowledge Based
Component Repository (KBCR) for
facilitating requirement analysis

The KBCR enhanced analysts’ business
domain knowledge and helped them prepare
requirement analysis. While repositories of
reusable components have been employed
for some time, no one has used such
repositories to help analysts acquire domain
knowledge

3 [14] Authors propose to apply Focus Groups in
order to better elicit requirements for
complex information system projects

Authors used Action Research as the
research method to apply Focus Group in
experiments

4 [11] Authors intend that term consultant to be
synonymous with business analyst, analyst
programmer, and senior analyst

Structured interviews gather more
information than unstructured interviews
and techniques of sorting and ranking. The
process of requirement elicitation is
perceived as mutual learning by analyst and
client

5 [24] Authors propose a design framework for
aligning business processes and IT across
diverse collaborating organisations

Authors developed an architectural design
framework BITA* that is composed of three
coherent architectural design viewpoints.
The BP2BP alignment viewpoint provides
alignment modelling abstractions for
business analysts to be used to align
business collaboration processes. The IT2IT
alignment viewpoint provides alignment
modelling abstractions for software
architects to be used to align distributed IT
systems. The BP2IT alignment viewpoint
provides alignment modelling abstractions
for interdisciplinary teams of business and
IT specialists

(continued)
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Table 2. (continued)

No Research
item

Research questions Results

6 [34] The difficulties in communication between
engineers, architects, business analysts, and
the client should be removed to ensure
mutual understanding in defining
requirements, transposing into
specifications, and a software

Authors share their experiences and explain
how to leverage that knowledge through
project-based learning, active and
collaborative learning, delivered as
face-to-face, self-paced e-learning, and
online training courses, under the
mentorship of experienced business analysts

Table 3. Business analysts’ competencies, roles and involvement in bridging the gaps.

No Research Item Research Questions Results

1 [27] The authors offer a set of laboratory
works to the formation of
professional competencies and
labor functions of a future specialist
(business analyst) as part of the
development of SAP Analytic
Cloud technology

The use of situational tasks and
cases helps to effectively
implement the development of a
complex of professional
competencies, which are elements
of generalized labor functions. The
format of the description of the
methodology is presented in the
form of the traditional KeybyKey
technology widely used in
obtaining professional
competencies in the field of IT

1 [19] Authors focus on Design Thinking
for requirement elicitation and
learning

The competencies of Design
Thinking are recommended to
business analysts

2 [39] Differentiation of the role of a
business analyst by defining the
appropriate skill level and breadth
of required knowledge

Business analysts are to fill the gap
between the experts (data scientists)
and the day-to-day users

3 [38] Authors focus on Business Process
Analyst critical role for enterprise
modelling

Proposal of framework of
organizational learning to describe
interventions and interactions that
organizations use to build the
required analyst’s competencies

4 [41] Approaches and challenges to
create value from Big Data and
from the business analytics

Authors emphasize the new roles of
data scientists, business analysts,
and IT professionals, as well as the
need of their cooperation

(continued)
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Table 3. (continued)

No Research Item Research Questions Results

5 [12] Author explores analyst’s abilities
to bridge the gaps between domains
of users and of consultants

Analysts develop a shared
interpretation scheme to translate
concepts from the language of users
to the language of experts

6 [7] Problem of gaps between technical
staff and business world

Authors propose a novel system
named SODA (Searched Over DAta
warehouse) that bridges the gap by
enabling extended keyword search
in a data warehouse

7 [32] Business Intelligence and analytics
involve several stakeholders,
including IT people, analysts,
business users, and data scientists

Author noticed a scarcity of
research on conceptual models and
mechanisms for creating business
value by these stakeholders

8 [2] Currently business analysts
activities concern business process
intelligence for agile decision
making

Author argues that business
analysts will identify opportunities
for continuous business process
improvement by providing
contextualized, high quality and
secure information

9 [28] Data mining technology can be
applied to support business
analysts’ work

Authors propose a framework that
takes the results of the data mining
process to improve the business
performance, and to reduce time
needed for data analysis

Dennis et al. [13] proposed a classification covering business analyst, system analyst,
infrastructure and change management analyst, and project manager. Business analyst
is assumed to focus on business value creation, but information system modeling should
belong to system analyst. The final table covers publications including discussions on
challenges formulated for business analysts. In general, information communication
technology (ICT) constantly forces business analysts to look for new practices, methods,

Table 4. Publications on business analysts’ challenges.

No Research
item

Research questions Results

1 [3] Empowering the business analysts to
increase their expertise at many
phases of the software development
life cycle

Presentation of case study on usage of
Grammar-Oriented Object Design
(GOOD) method for creating and
maintaining dynamically
reconfigurable software architecture

(continued)
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Table 4. (continued)

No Research
item

Research questions Results

2 [36] Business analyst involvement in Big
Data architecture development

Business analyst is to be involved in
requirement modelling process for Big
Data governance, as well as in
enterprise architecture development

2 [33] Big Data governance is understood
as a subsystem of corporate
governance system, but also it covers
data and information management,
as well as Business Intelligence,
therefore business organizations
must standardize and systematize
their handling of information and
data

Business analysts are to be engaged in
processes for having complete, current,
actual policies, processes, and
technologies for managing and
controlling data flows, and for the
management of volumes of data.
Business analysts should be involved
in data governance, accountability for
data quality, economics of
information, and providing value to
information recipients

4 [45] Authors argue that customer can be
Data Provider (CDP) as well as Data
Analyst (CDA)

Using survey data of 148 innovation
projects, the authors find that both
types of customer involvement
facilitate business-to-business product
innovation

5 [9] This paper examines the analysts
facing threat events to lay the
groundwork for tacit knowledge
management in Security Operational
Centre (SOC)

The results highlight a unanimous
pursuit of Root Cause Analysis (RCA)
upon the outbreak of an incident and
stages of decision-making when
escalating to third party support
providers. The results also suggest that
simulation environments and physical
proximity with analysts and vendors
can facilitate the transfer of tacit
knowledge more effectively in SOCs

6 [42] Authors perceive a need for
automatic methods to facilitate the
search, retrieval, and analysis of
large amounts of information

They propose a web tool to support the
tasks performed by an Online
Reputation Analyst (ORA). The
proposed visualization techniques
make it possible to immediately
identify the relevance and scope of the
opinions generated on Twitter
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modelling languages, and tools supporting the modeling process. However, lately, Big
Data and data science are strongly impacting business analysts’ activities (Table 4).

The literature survey was supplemented by additional guidelines and standards
review. In BABOK [5], business analyst should focus on understanding enterprise prob-
lems and goals, needs and solutions, strategy formulation, change specification, and
facilitation of stakeholders’ collaboration. Analysts are assumed to use various types of
information, e.g., diagrams, legacy data, user stories, customer feedback, schema, user
guides and spreadsheets. Therefore, they are required to understand the user decision-
making process and to reduce the uncertainty in requirement elicitation process. They
must understand the conditions, environment, and measures, in which the end-user deci-
sions are made. According to Walliser [37], business analysts are to define a plan of
action and prepare the processes for deliberation and decision-making. In the delibera-
tion process, they combine cognitive thinking techniques, evaluate options and scenarios
in order to form an intentional solution, and choose modelling techniques and software
tools.

The CBAP [30] includes a more extended set of business analyst activities. They are
responsible for the preparation and validation of feasibility studies, business cases, deci-
sion packages, project scope and requirements, and project deliverables [21]. Business
analyst is involved in defining the business architecture, covering vision and mission,
enterprise policies, procedures, geographical location, and organizational structures.
The PMI Guide to Business Analysis [31] emphasizes the information need assessment,
requirement traceability, monitoring, and solution evaluation.

BIZBOK [1] is assumed to provide a framework for business architects to address
business challenges. This Guide is to include a comprehensive and complete vision of
business architecture, combining together various concepts, disciplines, principles, and
best practices. Authors of this approach focus on holistic and multidimentional business
views, value delivering to stakeholders, the whole business ecosystem presentation, and
integration community of individuals and assets. They emphasize constructivism in the
activities, however they argue that business transparency is needed to streamline planing
and evaluate alternative initiatives. The BIZBOK Guide topics do not refer directly
to business analysis issues, but they cover principles that guide practices of architect
business solution providing.

3 Business Analyst for Agile Method Driven Requirement
Elicitation

Business organizations always have wanted to reduce risk of the current activities and
minimize its impact on daily operations. Althoughworkers are directed onwhat to do and
how to do it, they expect a motivation and facilitation instead of management. According
to Kuusinen et al. [25], agile methods focus on team collaboration and knowledge shar-
ing. Agile processes employ intensive team work, face-to-face communication and trust
as critical factors of working practices. Agility is a way of work grounded in the reality
of learning. Research evidence shows that agile methods improve project stakeholders’
communication, facilitate team and organizational cooperation. Business organizations
are adopting agile methods, hoping to cope with rapidly changing environments and
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increase their opportunities for customer satisfaction. As Karvonen et al. [23] mention
there is no single definition of business agility, but there is a set of desirable factors that
affect the whole organization. Four fundamental values, (i.e., individuals and interac-
tions over processes and tools, working software over comprehensive documentation,
customer collaboration over contracting negotiation, responding to change over follow-
ing a plan) are included in agile manifesto. Agile thinking is a holistic enterprise-wide
approach that combines together the tools, methods, processes, standards, frameworks
of an organization, resulting in a certain comprehensive approach [36]. Such approach
includes the best practices and effective deliverables. Agile methods encourage to highly
cooperative work between customers and product development teams. They focus on the
early and frequent delivery of tangible solutions and in an iterative approach – sufficiently
well response to changing customer requirements [15]. Agile methods emphasize the
business analyst role and tasks. Business analyst need to understand the philosophy and
rationale that underpin the agile approach. Girvan and Paul [15] consider the following
business analyst values: collaborative working, self-organizing teams, doing the right
thing and the thing right, continuous learning and improvement, planning for change,
iterative development, and incremental delivery. Business units are expected to adapt
and respond quickly to internal or external pressures. Business analysts are required
to contribute to achieving organizational agility by ensuring an adaptability to change.
Business analysts can support organizational agility by understanding the strategic con-
text of the business organization, supporting the business architecture blueprinting, lean
systems and services thinking implementation, and the investigation of business models
and techniques.

The agile project community comprises computerized system users, business own-
ers, stakeholders, sponsors, technical staff, information technology experts, and project
managers. Frequent collaboration between the technical and business people is critical to
success [10]. The agile project relies on self-organizing and self-managing teams. They
apply the best practices and frequent communication to continuously look for feedback
from the end users. The business analysts are just in the middle between business rep-
resentatives and information technology staff. They are searching for the best solutions,
which are a certain compromise and the results of deliberation and negotiations. Business
analysts should identify issues, which are insuffiently explained or problematic. They
must be strongly committed to the frequent delivery of high-quality software product
features. Collier [10] considers characteristics of the agile project self-organizing team.
He emphasizes people willingness to have control over their work, propensity to be
better at what they are doing, and people preference to be part of a social group. These
features encourage people to autonomy, self-organizing and self-discipline. People seek
methods and techniques to continuously improve their practices and performances. They
know they must respect norms and constraints, but they want to be free in what they are
doing, because this freedom allows them to be creative. Self-organization requires shared
responsibility and mutual support through recommendations and opinions sharing. As
Collier [10] perceives, values and working agreements are self-imposed by the agile
team members, and they must be consistent with organizational values and guidelines.
Working rules are established just by this self-organizing team, so they are not imposed
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by external stakeholders. The self-organization requires mutual trust, commitments,
responsibility, self-control, self-evaluation, and capacity planning.

Unlike traditional methods, agile methods focus on self-management, emergent pro-
cesses, and informal coordinating mechanisms [6]. Therefore, the business analysts are
necessary to facilitate frequent and problem-solving communication. Also Taylor [35]
argues that agile methods encourages frequent inspection, communication, adaptation,
self-organization, and accountability. The primary benefit of self-organizing teams is that
when project participant feel they own the work, they tend to have more passion, time,
and energy [26]. Van Oosterhout et al. [40] argue that agility is a way to cope with busi-
ness organization changes, which are highly uncertain. The business uncertainty relates
to the inability to predict the future impact of external forces on business. Beyond that,
there are changes, which are quite predictable and the risks can be estimated. However,
business organization are looking for people, who are not risk-averse. Business agility
is implemented to response to problems and face challenges.

4 Business Analyst in Ontology Driven Requirement Engineering

Requirement engineering is critical stage in the software development life cycle. Com-
munication problems and cultural differences do not facilitate work of developers and
stakeholders. Many methods for requirement elicitation and analysis have been pro-
posed to align business needs and information technology solutions. Usage of machine-
learning capabilities is a way to solve the problem of business – information technology
alignment and support requirement engineering. Business analysts organize delibera-
tion and negotiation sessions, interviewing processes, brainstorming meetings, end user
behaviour monitoring. In this way, they learn how end users work and how they com-
municate with their customers. Usually, beyond these techniques, experts are employed
or expert systems are implemented to collect business requirements using various tech-
niques like scenario analysis and simulation, interviews, questionnaire study, and case
study analysis. Experts are responsible for domain knowledge collecting and providing
it to business and system analysts. For business information system development, busi-
ness analysts are usually involved in the business process modelling. Domain ontologies
as formal representations of domain-specific knowledge are effective tools for process
modeling and eliminating the semantic obstacles that unable understanding of specific
domains.

Jenz [20] proposed to use business process ontologies to speed up business process
implementation by eliminating the semantic gap between business analysts and software
developers. Process analysts should rely on the experience of expert systemmanagers to
achieve process models with high comprehensibility, also known as pragmatic quality.
According to Junior et al. [22], it is a challenge to help the business modelers to con-
solidate the knowledge in the process modelling guidelines and to reduce the process
complexity. Therefore, the correctness of process models can be verified by means of
ontologies. An ontology is developed to define process types, properties and relations.
Junior et al. [22] argue that it is possible to use an ontology to represent business process
model as a meta-model with inference capability to verify another process model’s cor-
rectness. The use of ontologies may support the identification of problems that reduce
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a process model’s comprehensibility. Integration of ontologies with business process
modelling has gained attention in recent years, because this approach enriches process
data usage and process knowledge reuse at the semantic level. Gurbiz et al. [16] have
proposed a process ontology population methodology and tool for an event-driven pro-
cess chain ontology populating in a fully automated or semi automated (user assisted)
manner. The resulting ontologies are evaluated in terms of time-effort and precision
metrics.

Yoon [44], using the ontology development method and the Protégé platform, intro-
duced financial fraud ontology and an ontology-oriented financial fraud management
system to enable analysts to increase the effectiveness of their work through rich finan-
cial fraud ontology knowledge. Cao and Woo [8] presented study focused on an onto-
logical approach for providing domain knowledge to system analysts and designers.
System analysts supported the reviewing and selection of components in domain model
repository, and generating requirements for a new system.

Ontologies are used for the support of knowledge extraction, but still this approach
is not fully utilised. There are proposals of new approaches that emphasize domain
ontologies significance for business information development. Gutierrez et al. [17] pro-
posed a novel approach by applying business architecture concepts for the definition
of adaptive case management applications in combination with domain-specific ontolo-
gies and business rules. Therefore, business domain analysts can use domain- specific
ontologies to support specification of goals, activities, and rules. Although business ana-
lysts use knowledge acquired from domain experts to develop high-level organizational
strategic objectives, their roles in the process of knowledge acquisition and the domain
ontologies development is not widely discussed in literature. Researchers rather focus
on methodologies instead of business analysts tasks.

5 Case Study on Non-formal Education System Development

In this paper, non-formal education (NFE) is defined as an academic education form for
adults. This education is ensured by university community as well as by volunteers from
business. NFE facilitates learning by participation in events, e.g., night university visits,
open lectures, game competitions, conferences, seminars, summer schools, and company
visits. These activities are also known and university social responsibility (USR) events.
The USR persuades academicians and students to undertake challenges to solve local
community problems, to distribute knowledge and the latest technology solutions within
local communities. In NFE community, the win-to-win strategy has significant priority.
Local communities learn, but they also provide knowledge, experiences, observations,
and opinions to academicians and university students. The complexity of tasks realized
by NFE community forces its managers to implement business information systems for
administration of different events. Main goal of this case study is to emphasize the role
of business analyst in NFE information system development process. Therefore, the
NFE architecture is presented in ArchiMate model (Fig. 2), e3 Value model (Fig. 3), and
business process in BPMN Bizagi model (Figs. 4, 5, and 6).
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There are some criticism that business analyst should focus on business require-
ments and leave system requirements with system analysts and software engineers [15,
18]. However, the primary role should belong to the business analyst, who understands
business goals, determines the information system goals and who should transform busi-
ness requirements into system requirements. This transformation, known as requirement
mapping (Table 5), is extremely important to bridge the gaps between the expectations
of business people and preferences of IT specialists.

Fig. 2. NFE system architecture model in ArchiMate language.

The requirements mapped in Table 5 are subject of transactions in e3 Value model
(Fig. 3). This model enables discussion on communication between information system
development stakeholders and visualizes how joint efforts create value of the information
system. In this model, exchange of information among analysts and designers allow to
create new value of system artefacts. The e3Valuemodel emphasizes role of the business
analyst in comparison with other roles.
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Fig. 3. e3 Value model of value exchange among Business Analyst and stakeholders.

Traditionally, initial analysis realized for business system development requires pro-
cess modeling (Fig. 4). Figures 5 and 6 include extended sub-processes for process in
Fig. 4. In the process model (see Fig. 4), tasks of business stakeholders, business ana-
lyst and system developer are interrelated. The two roles, i.e., Business Analyst and
Education Facilitator, who is a domain knowledge expert, should be broken down and
played by two persons of different competencies, to reduce risk and ensure high qual-
ity of requirement elicitation and system development. As it was presented in literature
review, business analyst is expected to bridge the gap between the business requirements
as they are specified in ArchiMate language in Fig. 2 and system requirements. The last
ones can be specified in SysML or UML language and written in Visual Paradigm or
any other computer aided software engineering (CASE) tool, e.g., Modelio, Camunda.

New opportunities of system modeling are created by the application of SysML,
because SysML Requirement Diagram is suitable for requirement mapping. SysML
requirement specification enables defining requirement attributes, project for require-
ment implementation, and other SysML diagrams connected with particular requirement
diagram. SysML requirements are grouped into three classes, i.e., functional require-
ments, interface and performance requirements. The last ones define conditions, under
which certain functions are performed.

Just e3 Value model is slightly different in comparison with ArchiMate and SysML
models. These models focus on the analysis of system architecture and system require-
ment. However, the e3 Value model presents communication and transfer of values in
this communication. Requirements elicitation andmodelling are the key points in system
analysis, but e3 Value model supports modelling the system stakeholders’ roles in busi-
ness information system development project. System requirements modelling belongs
to system analysts, who for years have applied UML analytical tools to deal with this
task [29].
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Fig. 4. Process Model of Non-Formal Education Development and Realization.

Fig. 5. Sub- Process on Non-Formal Education Requirement Management by Business Analyst.
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Fig. 6. Sub-Process on Non-Formal Education Strategy Operationalization by Education Facili-
tator.

Fig. 7. Structure of Requirements in SysML Requirement Diagram.
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Modeling languages, i.e., UML or SysML are rather unknown by business users.
However,modeling business processes is away to deliberate by business analysts and end
users about sequences of business activities, procedure, routine, and ways of information
transfers among business stakeholders. SysML Requirement Diagram is suitable for
structuring all system requirements (Fig. 7).

Table 5. Business into System Requirements’ Mapping.

ArchiMate Business
Requirements

Visual Paradigm SysML Requirements

Functional Performance Interface

NFE Event Management Non-Formal Edu Info
System

Personal Data
Protection

System Introduction

Participant
Enrollment

Participant
Registration Form

Event Controlling Profiling NFE
System Users

Event Evaluation

Access transaction data

Access statistical data

NFE Event
Promotion

NFE Web Portal SEO
Implementation

Promo & Mktg

Event Offers
Collection

Therefore, the first general view of the whole complexity of requirements can be
presented for deliberationswith business users. The only problem is that business analyst,
system analyst, and business user need a requirement mapping language, technique,
and tools for transforming business requirements into system requirements [29]. This
transformation is presented in Table 5.

6 Conclusions

In general, two separate groups of conclusions can be presented. Literature review
revealed that business analysts’ roles and tasks are known, but authors do not focus
on the explanation of what decision processes are realized by these analysts. Bridging
the gaps between business needs and system requirements is important, but there is lack
of presentations of good practices how to solve this problem. Nowadays, there are many
business analysts’ challenges, which result from new information communication tech-
nologies, e.g., Big Data, data science, agile methods. The reviewed articles revealed a
lack of comparison of software tools used by business analysts.

In this paper, Visual Paradigm is proposed as the best suitable tool for business
analysts. Particularly, SysMLRequirement Diagram enables the creation of requirement
map, in which each requirement can be further precisely described in other SysML and
UML diagrams included in one unique project. Finally, the requirement mapping is
proposed as necessary to fill the gaps between the needs of business people and the
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proposals of software engineers. It should be emphasized that Visual Paradigm tool set
in its professional version is an integrated software, which includes ArchiMate language
and BPMN diagramming possibilities. Unfortunately, the e3 Value modelling is not
possible there. The e3 Value model presents the value exchange among the information
system project stakeholders. The values are included in communication messages and
artefacts exchanged between actors. The values are not quantitatively measured, but just
signaled as blue lines (see Fig. 3). The e3 Value model and BPMN diagram present
actors, e.g., business analysts and their tasks and roles. The CMMN diagram focuses on
actors’ roles and tasks, but this modelling will be a research topic for the future work.

References

1. A Guide to the Business Architecture Body of Knowledge® (BIZBOK® Guide). Version
8.5 (2020). https://cdn.ymaws.com/www.businessarchitectureguild.org/resource/resmgr/biz
bok_8_5/bizbok_v8.5_final_toc.pdf. Accessed 05 May 2020

2. Apine, B.: A new contract between business and business analysts. In: Grabis, J., Kirikova,
M., Zdravkovic, J., Stirna, J. (eds.) The Practice of Enterprise Modeling, pp. 1–8. Springer,
Heidelberg (2013). https://doi.org/10.1007/978-3-642-41641-5_1

3. Arsanjani, A.: Empowering the business analyst for on demand computing. IBM Syst. J.
44(1), 67–80 (2005)

4. Babar, A., Bunker, D., Gill, A.: Investigating the relationship between business analysts’
competency and IS requirements elicitation: a thematic-analysis approach. Commun. Assoc.
Inf. Syst 42(1), 334–362 (2018)

5. BABOK v3. A Guide to the Business Analysis Body of Knowledge, International Institute
of Business Analysis, Toronto (2015)

6. Berntzen, M., Brede Moe, N., Stray, V.: The product owner in large-scale agile: an empirical
study through the lens of relational coordination theory. In: Kruchten, P., Frase, S., Coallier,
F. (Eds.) Agile Processes in Software Engineering and Extreme Programming, pp. 121–136,
Springer, Cham (2019). https://doi.org/10.1007/978-3-030-19034-7_8

7. Blunschi, L., Jossen, C., Kossmann, D., Mori, M., Stockinger, K.: Data-thirsty business ana-
lysts need SODA: Search over data warehouse. In: International Conference on Information
and Knowledge Management, Proceedings, pp. 2525–252 (2011)

8. Cao, L., Woo, H.: An ontological approach to support domain knowledge in information
systems development, AMCIS 2004 conference proceedings (2004). https://aisel.aisnet.org/
amcis2004/534/. Accessed 09 Sep 2020

9. Cho, S.Y., Happa, J., Creese, S.: Capturing tacit knowledge in security operation centers.
IEEE Access 8, 42021–42041 (2020)

10. Collier, K.: Agile Analytics, a Value-Driven Approach to Business Intelligence and Data
Warehousing. Addison-Wesley, Upper Saddle River (2012)

11. Davey, B., Cope, Ch.J.: Consultants Experience of Requirements Elicitation Conversations –
An Empirical Model, ECIS 2009 Proceedings (2009). http://aisel.aisnet.org/ecis2009/33.
Accessed 05 May 2020

12. Deng, X.: Acting as translators between consultants and users in ERP implementation:
an exploratory study of analysts’ boundary spanning expertise. In: International Research
Workshop on IT Project Management, pp. 30–42 (2010)

13. Dennis, A., Haley Wixom, B., Roth, R.M.: System Analysis and Design. Wiley, Hoboken
(2015)

https://cdn.ymaws.com/www.businessarchitectureguild.org/resource/resmgr/bizbok_8_5/bizbok_v8.5_final_toc.pdf
https://doi.org/10.1007/978-3-642-41641-5_1
https://doi.org/10.1007/978-3-030-19034-7_8
https://aisel.aisnet.org/amcis2004/534/
http://aisel.aisnet.org/ecis2009/33


192 M. Pańkowska

14. Farinha, C., da SilvaMiguel,M.: Focus groups for eliciting requirements. In: Information Sys-
tems Development, UK Academy for Information Systems Conference Proceedings (2009).
http://aisel.aisnet.org/ukais2009/26. Accessed 05 May 2020

15. Girvan, L., Paul, D.: Agile and Business Analysis, Practical Guidance for IT Professionals,
BCS. The Chartered Institute for IT, Swindon (2017)

16. Gurbiz, O., Rabhi, F., Demirors, O.: Process ontology development using natural language
processing: a multiple case study. Bus. Process. Manag. J. 25(6), 1208–1227 (2019)

17. Gutiérrez Fernández, A.M., et al.: Applying business architecture principles with domain-
specific ontology for ACM modelling: a building construction project example. In: Di
Francescomarino, C., Dijkman, R., Zdun, U. (eds.) BPM2019. LNBIP, vol. 362, pp. 388–399.
Springer, Cham (2019). https://doi.org/10.1007/978-3-030-37453-2_32

18. Haugen, Ø., Reed, R., Gotzhein, R. (eds.): SAM2012. LNCS, vol. 7744. Springer, Heidelberg
(2013). https://doi.org/10.1007/978-3-642-36757-1

19. Hehn, J., Uebernickel, F.: Towards an understanding of the role of design thinking for
requirements elicitation – findings from a multiple-case study. In: Twenty-Fourth Americas
Conference on Information Systems, New Orleans, pp. 1–10 (2018)

20. Jenz, D.E.: Business Process Ontologies: Speeding up Business Process Implemen-
tation (2003). http://www.bptrends.com/publicationfiles/07-03%20WP%20BP%20Ontolog
ies%20Jenz.pdf. Accessed 09 Sep 2020

21. Jonasson, H.: Determining Project Requirements, Mastering the BABOK and the CBAP
Exam. CRC Press, Taylor & Francis Group, Boca Raton, London (2013)

22. Junior, V.H.G., Thom, L.H., De Oliveira, J.P.M., Fantinato, M., Avila, D.T.: A semiauto-
matic process model verification method based on process modeling guidelines. In: ICEIS
2017 – Proceedings of the 19th International Conference on Enterprise Information Systems,
vol. 3, pp. 274–281 (2017). https://www.scitepress.org/ProceedingsDetails.aspx?ID=f3RlY9
HqM8w=&t=1. Accessed 09 Sep 2020

23. Karvonen, T., Sharp, H., Barroca, L.: Enterprise agility: why is transformation so hard? In:
Garbajosa, J., Wang, X., Aguiar, A. (eds.) XP 2018. LNBIP, vol. 314, pp. 131–145. Springer,
Cham (2018). https://doi.org/10.1007/978-3-319-91602-6_9

24. Kassahun, A., Tekinerdogan, B.: BITA*: Business-IT alignment framework of multiple
collaborating organizations. Inf. Softw. Technol. 127, 106345 (2020)

25. Kuusinen, K., Gregory, P., Sharp, H., Barroca, L., Taylor, K., Wood, L.: Knowledge sharing
in a large agile organisation: a survey study. In: Baumeister, H., Lichter, H., Riebisch, M.
(eds.) XP 2017. LNBIP, vol. 283, pp. 135–150. Springer, Cham (2017). https://doi.org/10.
1007/978-3-319-57633-6_9

26. Moreira, M.E.: The Agile Enterprise, Building and Running Agile Organizations. Springer,
New York (2017). https://doi.org/10.1007/978-1-4842-2391-8

27. Nazarov, D.M., Morozova, A.S., Kokovikhin, A.Yu.: SAP analytic cloud: a tool for the for-
mation of professional competencies of business analyst. In: 1st International Conference of
Information Systems and Design, ICID 2019, Moscow Russian Federation, 8 March 2020,
CEUR Workshop Proceedings. http://ceur-ws.org/Vol-2570/. Accessed 09 Sep 2020

28. Palpanas, T.: A knowledge mining framework for business analysts. Data Base Adv. Inf. Syst.
43(1), 46–60 (2012)
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