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Projects in the field of information technology implemen­
ted on the basis of Scrum are quite often carried out under the 
influence of sharply changing circumstances both in the project 
itself and in the environment, which are characterized as risky. 
Therefore, the processes related to the situational project mana­
gement, which is the object of this study, become important.  
For projects, it is necessary not only to identify the current 
situation but also to formally present it in order to evaluate and 
determine rational ways of achieving project goals under risky 
conditions, which is the task of this study.

Crisis situations in projects that arise under risky condi­
tions are quite difficult to predict and take appropriate preven­
tive measures in time. In difficult cases of establishing a cause-
and-effect relationship between factors, we have unstructured 
data of various types and nature. Therefore, to solve this task, 
it is necessary to apply a combined approach, based on a com­
plex combination of situational management methods, for­
malized, intelligent methods and expert methods, as well as 
ontological engineering. This will make it possible to build an 
adequate decision-making model under risky conditions, tak­
ing into account the influence of external and internal environ­
mental factors.

An ontological model of situational project management 
based on Scrum is proposed, which will ensure the intercon­
nection and consistency of decisions in accordance with the 
situation under risky conditions. The proposed model of the 
situation provides a formalized description and assessment of  
the situation under risky conditions in real time. The result  
of the application of this model is an increase in the efficiency of 
projects due to compliance with time limits, reduction of over­
spending of resources, as well as adaptation to rapidly chang­
ing circumstances and adequate response
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1. Introduction

Under today’s dynamic conditions of uncertainty, project 
management in the field of information technology (IT pro
jects) acquires the tendency of an integrated response to exter-
nal and internal disturbances in real time. Projects are charac-
terized by embeddedness, openness, close interaction of control 
elements, the need to control and concentrate all information 
in one element, the presence of feedback, unpredictability of 
behavior in some situations, etc. Under risky conditions caused 
by the uncertainty of the external environment and internal 
state, to ensure effective management processes, the primary 
requirement is to ensure the flexibility of software develop-
ment and mobility, as well as the speed and adequacy of deci-
sion-making. Timely achievement of planned results must be 
ensured on the basis of high performance in accordance with the 
strategies of the external environment and internal dynamics.

In project management based on Agile software develop-
ment methodology, in particular Scrum, the success of making 
correct and accurate operational decisions depends on avail-
able information. This will provide an opportunity to evaluate 
the likely potential results and will also help improve the pro-
ductivity of developers. As stated in [1–3], the software deve

lopment process based on Agile software development requires 
constant adjustment of the project cost with direct control of 
quality, terms, and duration within each iteration. Scrum pro-
vides opportunities for an innovative approach in the mana
gement system. However, for each iteration, it becomes neces-
sary to study various situations that may arise and affect the 
dynamics of project implementation. Action analytics, the key 
elements of which are purposefulness and information analysis 
scenario, will provide an opportunity to develop information 
models. Such models will facilitate monitoring and analysis 
of results, timely warning of emerging changes that may have 
serious consequences under risky conditions. Therefore, there 
is an important scientific task of developing an ontological 
model of situation management in projects implemented on 
the basis of Scrum under risky conditions. This will provide 
opportunities for flexibility in the formalization and expansion 
of the factor space of the model and taking into account the 
heterogeneity of the environment and the project when de-
termining the scenarios of project implementation in different 
situations. Also, during the description and implementation 
of complex formalized tasks in the modeling environment,  
it will contribute to the development of appropriate informa-
tion technology. This substantiates the relevance of our studies.
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2. Literature review and problem statement

In the process of Scrum-based project management un-
der risky conditions, it is necessary to ensure the flexibility 
of software product development processes, adaptation to 
internal and external factors, based on the fact that both the 
external environment and the conditions of IT project im-
plementation will change. However, in most cases it is quite 
difficult to predict how these changes will occur. Therefore, 
project management based on Scrum under risky conditions 
is a poorly structured problem characterized by the impos-
sibility of using methods and models based on an accurate 
description of problem situations, as indicated in [4].

Thus, in work [5], a hybrid model of XP and Scrum, called 
XSHM, is proposed for flexible software development. This 
model is flexible and provides opportunities to adapt strong 
and useful features of both Scrum and Extreme programming 
models, and to skip or disable all irrelevant and less effective 
modules of both models. However, this approach comes 
down to only choosing a modeling technique in some agile 
development situations. At the same time, it does not take 
into account various situations, in particular crisis and risk 
situations, which may arise during the implementation of the 
project and lead to negative consequences.

Work [6] considers the Scrum+ model, which is developed 
on the basis of Scrum and defines a set of actions, tasks, roles, 
and criteria for supporting AGSD projects in a multi-model 
environment. This model is a combination of Scrum together 
with project management practices defined in several models 
such as: ISO/IEC 15504, ISO 9001, and CMMI-DEV. How-
ever, such a model lacks a description of the parameters of  
a specific situation and its dependence on various factors.

In [7], a multi-criteria decision-making model for evaluat-
ing the effectiveness of Scrum-based projects is proposed. The 
study is based on taking into account the importance of pro
ject management risk factors. WASPAS, COPRAS, and EDAS 
methods are used in the work. However, such studies should 
be based on precisely and clearly defined data that do not take 
into account the processes of sudden changes in the situa
tion and the possibility of adaptation to external influences.

Research in work [8] is based on flexible software de-
velopment projects with a fixed cost and a fixed schedule. 
It uses multi-group analysis (MGA) to perform repeated 
comparisons of parameters between groups of Scrum or 
Kanban methodologies based on structural equation model-
ing (SEM). At the same time, it is shown that risk manage-
ment has a mediating effect between the scope of the project, 
resources, and the quality of the final product. But more 
attention in this study considers investigating the impact of 
project management constraints on fixed-cost Agile software 
development projects. However, no attention is paid to the 
processing of data of a qualitative nature, as well as to the 
solution of weakly structured and unstructured problems.

The definition and study of the most important features of 
the application of the Scrum framework from theoretical and 
practical aspects in the framework of projects in the IT sector 
are discussed in detail in [9]. However, there is no study of mo
dels and methods based on the analysis of situations in projects.  
Ontological engineering, which was applied in work [10], con-
tributed to the development of information technology that 
would work equally with different subject areas.

Our review [4–10] showed that the existing models and 
methods of Scrum-based project management under risky 
conditions do not provide opportunities for describing the 

situation and generating management decisions appropriate 
to the current situation. Crisis situations in projects arising 
under conditions of uncertainty are quite difficult to predict 
and take appropriate preventive measures in time. In difficult 
cases of establishing a cause-and-effect relationship between 
factors, we have unstructured data of various types and nature. 
Therefore, to solve this task, it is necessary to apply a com-
bined approach, based on a complex combination of situational 
management methods, formalized, intelligent methods and 
expert methods, as well as ontological engineering. This will 
make it possible to build an adequate decision-making model 
under risky conditions, taking into account the influence of 
external and internal environmental factors.

3. The aim and objectives of the study

The purpose of our work is to devise an ontological 
model of situational project management based on Scrum 
under risky conditions, characterized by the combined use of 
situational management methods, formalized and intelligent 
methods, expert methods, as well as ontological engineering. 
This will provide an opportunity under risky conditions to 
make dynamic management decisions in real time to increase 
development productivity, as well as the project as a whole.

To achieve the set goal, it was necessary to solve the fol-
lowing main tasks:

– to build and investigate a model of the situation in the 
project based on Scrum in the form of a set of fuzzy values of  
a fixed set of features, which will provide a formalized de-
scription and assessment of the situation under risk condi-
tions in real time;

– to substantiate and build a meta-ontology of situational 
project management based on Scrum, which will contribute 
to the development and adoption of a management decision 
under risky conditions.

4. The study materials and methods

Risk is defined as a consequence of making a management 
decision under conditions of uncertainty, which is described 
by the totality of an event, the probability of this event, losses. 
Risks in projects implemented on the basis of Scrum affect the 
effectiveness of the project and are a condition for determining 
the direction of management actions [4]. Therefore, in the 
course of project implementation, the management of situa-
tions that are unpredictable in nature and require taking into 
account quite new and complex factors that determine the suc-
cess of the project to varying degrees becomes important. Such 
conditions can be defined as risky. At the same time, the method 
of situational management is used, which will ensure the control 
of the implementation of the IT project under such conditions.

During the life cycle of an IT project, a significant number 
of events may occur that are difficult to predict and investigate 
using quantitative methods. Knowledge and skillful applica-
tion of situational approaches to management will provide op-
portunities for the project manager to influence the situation, 
which will contribute to increasing the efficiency of the execu-
tion of processes and tasks, as well as a motivated approach to 
decision-making. The essence of this approach is that the same 
management functions are implemented differently in specific 
situations [11]. That is, the situational approach is based on 
the fact that the priority of decision-making is determined by 
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the situation [12]. Due to the fact that there are many factors 
both in the project and in the external environment, there is 
no single «best» solution. For each specific situation, the most 
effective solution is the one that most fully corresponds to its 
condition, which is the object of our study.

For Scrum-based projects, efficiency is ensured by a pro-
cess framework that defines methods and roles. The basis 
of Scrum is Sprint [13], that is, a time interval lasting from 
one week to one month, during which the iteration of the IT 
project is implemented. The completion of the Sprint is the 
receipt of a new working version of the IT product. Every 
Sprint iteration starts with planning. Sprint Planning rep-
resents the initial situation when the content of the Product 
Backlog is evaluated, that is, a document containing a list of 
functional requirements for the product with an indication 
of priority. Based on this document, the Sprint Backlog is 
formed (those functional requirements from the Product 
Backlog that the Product owner chooses). All functional 
requirements are divided into tasks (Tasks), which must be 
completed, and which make up the Sprint. In addition, for 
Sprint, an important point is the formulation of the goal, 
which is a motivating factor and is achieved due to the imple-
mentation of Sprint Backlog tasks. Having a goal also helps 
the team to make an optimal decision when there are several 
alternative ways to solve the problem. Therefore, it is impor
tant to assess a specific situation under certain circumstances 
in order to develop and adopt an adequate management de-
cision that justifies the application of a situational approach.

Situation management in Scrum-based projects should 
be based on the main provisions of the situational approach:

– management should provide for the analysis of what 
requirements the situation poses to the project and how the 
situation is described;

– an appropriate approach to the implementation of 
decision-making should be chosen, which would best meet 
the requirements put forward to the project by the situation;

– decision-making should provide the necessary flexibility 
to create the potential of the project, so that it is possible to move 
to a new management style that corresponds to the situation;

– decision-making should make appropriate changes that 
allow adaptation to the situation.

Thus, the situational approach provides research op-
portunities for projects based on Scrum problem situations 
and how the project reacts to risky conditions and specific 
circumstances. Therefore, it is important to establish a cause-
and-effect relationship between situations, situational goals, 
decisions, as well as the final result.

As stated in [14], situational analysis represents complex 
technologies for preparation, adoption, and implementation 
of a management decision, based on the analysis of an indi-
vidual management situation of an IT project implemented 
on the basis of Scrum. At the same time, the study of situa-
tions is carried out on the basis of the application of methods 
of fuzzy logic, logico-linguistic models, training procedures 
and generalization in the generation of management deci-
sions according to the current situation, expert methods. 
Preparation for conducting a situational analysis involves, 
first of all, a clear formulation of the task and provision of the 
necessary information to experts and analysts who partici-
pate in its implementation. The analysis of information about 
the situation is carried out on the basis of the application 
of the method of expert assessments, and also involves the 
identification of the main factors of the external environment 
and the internal state of the IT project, which influence the 

development of the situation. In addition, information about 
the factors of the external environment and the internal state 
of the IT project is necessary for the development of scena
rios of the most likely development of the situation. Next, an 
expert assessment of the management situation is carried out, 
processing of the data obtained during the examination and 
assessment of the results of the conducted expert assessment. 
The situational analysis ends with the preparation of analy
tical materials for the project manager, in which the results 
obtained during the situational analysis are presented.

Management of situations in IT projects implemented on 
the basis of Scrum under risky conditions is a poorly structured 
task that is quite difficult to describe based on the application 
of purely formalized methods and models. The construction of  
a semantic model of the IT project and the processes taking 
place in it is possible based on the representation of the situa-
tion in the form of a set of values of a fixed set of features, as well 
as the use of an artificial language for describing situations and 
relationships between objects. When solving certain problems, 
these methods can be combined, but it is necessary to take into 
account a number of features. The use of situational analysis in 
IT project management based on Scrum has a number of advan-
tages that contribute to obtaining more accurate, reliable, and 
complete information for decision-making under risky condi-
tions. For IT projects based on Scrum, it is necessary not only 
to identify the current situation and the set of management 
decisions corresponding to it but also to structure the relevant 
information, to highlight the concepts and connections that 
connect them. In addition, it is necessary to determine rational 
ways of achieving the goals of the functioning of the IT project 
management system, for which it is necessary to calculate the 
possible consequences of the sequence of management deci-
sions several steps ahead. These tasks require the involvement 
of additional methods, in particular the use of ontologies.

In this regard, the combined use of the situational ap-
proach [11, 12], expert methods [15], and ontological engi-
neering [16] is appropriate for the development of decisions 
during the situational management of an IT project based on 
Scrum under risky conditions. The development of an ontolo
gical model of situational IT project management under Scrum 
conditions is the essence of the scientific novelty of our study. 
This will help improve the effectiveness of the implementation 
of the IT project under risky conditions and could be used in 
the appropriate management system.

5. Results of investigating an integrated method of 
situational project risk management

5. 1. Model of the situation
In the course of the dynamic implementation of the IT 

project, management decision-making is implemented on the 
basis of a study of the extent to which the execution of the 
process ensures the achievement of the set goal. The real situa-
tion reflects the state of achieving the goal, which is described 
on the basis of knowledge, which will later become a guide to 
action. Knowledge management technology, which is an effec-
tive collection, analysis, and presentation of data about the si
tuation, contributes to the adoption of management decisions 
in the project in real time based on the acquired knowledge.

In the process of project management based on Scrum, 
the formation and justification of the choice of the directions 
of achievement and support of the constant execution of the 
tasks that make up the Product backlog and Sprint backlog 
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become important. Therefore, a situational analysis is envis-
aged in order to assess the current situation in the process of 
Sprint Planning and then during each Daily Scrum.

The use of a situational approach allows one to ensure  
a reasonable selection, processing and evaluation of the nec-
essary information when making decisions when managing 
a project under risky conditions. The flexibility of this approach 
makes it possible to use expert knowledge and reasoning me
chanisms. Since projects belong to management objects charac-
terized by such properties as uniqueness, dynamism, complexi
ty, etc., it is necessary for them to take into account changes 
over time under the influence of external and internal factors.

Using the principles of situational management, it is pos-
sible to formalize the description of situations that arise in 
project management. This is an opportunity to visualize and 
visually examine the risk factors that affect the implementa-
tion of the project at various levels and timely identify critical 
situations that may lead to negative consequences. Taking 
into account the modern interpretation of situational mana
gement, the main concepts are the situation, classification, 
and transformation of the situation. The current situation is 
considered as a combination of the current state of the project 
and the external environment, characterized by parameters 
and goals corresponding to the situation. A situational goal is 
represented in the form of some target situation to which the 
current situation can be brought, using management decisions 
in a specific situation. The problem of choosing management 
solutions comes down to an adequate assessment of the state 
of the project and the external environment.

In the course of situational IT project management, the pro-
cess of identifying the current situation and developing a ma
nagement decision in accordance with the situation becomes 
important. The main parameters of the situation (the value 
of factors, the degree of influence of some factors on others) –  
after they are selected, are not quantitative, but qualitative. 
That is, we do not have numbers but intervals that characterize 
the accuracy of the assessment, or fuzzy values, or verbal (lin-
guistic) assessments that form a linearly ordered scale.

The following model of the Si IT project situation is pro-
posed in the form of a set of fuzzy values of a fixed set of features:

S E F V T Z C SAi = , , , , , , ,	 (1)

where E e e ek= { }1 2, ,..,  – a set of performance indicators of  
an IT project, characterized by threes:

e y Pk k k k= ( ), , ,τ  k ∈[ ]1 0, , τk ∈[ ]0, ,Τ

where уk is the value of the project efficiency indicator at 
the moment of time τk; τk is the moment of time to which 
the value of the efficiency indicator уk refers; Pk is the fuzzy 
probability of the value уk at time τk. Time is considered as  
a discrete value ranging from zero to some given value T, with 
a discretization step Δτ.

Performance indicators of an IT project based on Scrum 
should take into account both organizational and project-
technological components of the IT project, i.e., Productivity 
of the IT project team, Labor intensity of the IT project, 
Velocity, Definition of readiness. It should be emphasized 
that performance indicators are interconnected and interde-
pendent. Each efficiency indicator has its own weight, which 
is determined by an expert method in accordance with [17].

The process of investigating the situation should take 
into account the use of resources in the IT project, in par-

ticular human resources, in order to determine the amount 
of time spent on tasks during the implementation of the 
project. Therefore, it is important to study the influence of 
resources on the time of implementation of tasks in order 
to increase the productivity and efficiency of the IT project. 
This makes it possible to outline the long-term direction of 
the implementation of the IT project, determine the terms of 
completion of the project development, as well as determine 
the final result of the IT project.

Therefore, the next component parameter in the situation 
description model is F = {f1, f2, …, fn} – a set of situational 
factors influencing resources on tasks (Tasks) that make up 
the Product backlog, Sprint backlog. This parameter directly 
affects the efficiency indicator and is characterized by the 
resource-object of influence pair (task of the IT project):

f v t v t v tn j j n n= ( ) ( ) ( )( )1 1, ,..., , ,..., , ,	 (2)

n N n∈[ ]1, , j N n= 1, ,

v Vj ∈ , t Tj ∈ ,

where T = {t1, t2, …, tq} is a set of objects, i.e., IT project 
tasks (Tasks that make up Product backlog, Sprint backlog).

V = {v1, v2, …, vl} is a set of resources. At the same time, 
the main resource of an IT project based on Scrum is human 
resources, that is, the development team (Scrum Team) and 
the project manager (Scrum master), who makes decisions:

V V V v v vu u

v

U
u u

l
u= = { }

=

, , ,..., .
1

1 2

	 (3)

When implementing tasks (Tasks) of varying degrees of 
complexity and duration, the direct dependence of the situa-
tion on the task-resource pair is of decisive importance since 
there is a clear division of roles in the team. The influence of 
situational factors on project performance indicators leads to 
the correction of the situation, which requires the implemen-
tation of appropriate management decisions.

The result of the work of each member of the project team 
in accordance with the task performed by him/her is de-
scribed by a linguistic set of pairs result – fuzzy assessment, 
where consequences are the results of the task:

v P U e Ng
u

e e g= ( ){ } =, , .1

The result of the task corresponds to the performance 
indicator and is described as follows:

v E P U Ed
a

m
a

m
a: , ,= ( ){ } ∈

v Nag∈ 1, .

Each specific pair of results, i.e., fuzzy values of estimates, 
in turn determines one of the consequences of the task, i.e., 
the corresponding value of the performance indicator:

m N E= 1, ,	 (4)

P U e y p e y pm
a

m
a

k k k k h h h h, : , , , , ,( ) = ( ) → = ( )τ τ

v Nag∈ 1, , m N E= 1, ,

k h N w, , ,∈[ ]1  t Tk G∈ −[ ]0 1, , t th k= +1.
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The correspondence of the situation to the management 
decision is established on the basis of determining the degree z 
of achieving the goal c when implementing the corresponding 
decision as a result of the occurrence of the situational factor.

S S z

r

n

=
=

,
1


 S s s sz z z
n
z= { }1 2, ,..., , where the whole set of situa-

tions is divided into a set of basic situations Sosn
z  and a set of 

alternative situations Sdop
z , divided into groups in accordance 

with the value of the degree z of the achievement of the goal c:  

S S Sosn
z

z

V

dop
z

z

L

= ∪
= =1 1
 

. Each main group of situations corre-

sponds to the value of the degree z of the achievement of the 
goal c in accordance with the indicator of the used resources, 
which will contribute to the increase of the corresponding 
efficiency indicator , and development of a control decision:

S Vosn
z ↔ , z Z∈[ ]1, , S V Vosn q

z
q
z z

, ,↔ ∈  z Z∈[ ]1, , q N sv∈[ ]1, .

The set of goals C of an IT project is set by developing  
a goal tree, as described in [18], and consists of the following 
goals (Table 1).

Table 1
Table of IT project goals

Designation Name

С0 Increasing the efficiency of the IT project

С1 Maximizing the productivity of the IT project team

С2 Minimizing the duration of IT project implementation

SA – a technique of adapting an IT project to a change 
in the situation – ensures compliance with the situational 
goal according to the current performance indicators of the 
IT project and, as a result, forms a set of admissible estimates 
for the given situation, which will ensure the formation of an 
appropriate management decision:

SA C u R Rk: , .( ) → ′ ∈ 	 (5)

After setting the initial conditions, the construction of the 
graph is carried out cyclically – the current node related to the 
analyzed moment of time is selected, the corresponding situation 
is identified, and the corresponding control decision is formed.

The adequacy of this model is proven by establishing the 
qualitative and quantitative influence of situational factors F 
on performance indicators E based on the method of multiva
riate regression analysis [19]. The relationship between the 
performance indicators ei, i = 1, …, k of the IT project and the 
situational factors will be described based on the determina-
tion of the degree of influence of the arguments on the function:

E f v v vn= ( )1 2, ,..., ,	 (6)

where V = {v1, v2, …, vl} is a set of resources.
The dependence of IT project efficiency indicators on 

resources will be described on the basis of the construction 
and evaluation of a multivariate regression equation that has 
a power-law relationship [19]:

E A v v va a
n
an= ⋅ ⋅ ⋅0 1 2

1 2 ... ,	 (7)

where A0 is a constant coefficient of the regression equation; 
ai – regression coefficient reflecting the degree of influence 
of arguments on the function; E is a function corresponding  

to the IT project efficiency indicator; vi is an argument that 
corresponds to the indicator of the involvement of IT re-
sources in the project to perform a certain task.

Based on statistical data for such performance indicators 
as e1 – productivity of the IT project team, e2 – labor inten-
sity of the IT project, e3 – Velocity, the following multiple 
regression equations were constructed:

e v v v v v1 1
0 87

2
0 36

3
0 16

4
0 02

5
0 5857 6= ⋅ ⋅ ⋅ ⋅−. ,. . . . . 	 (8)

e v v v v v2 1
0 75

2
0 34

3
0 408

4
0 417

5
0 4587 5= ⋅ ⋅ ⋅ ⋅− −. ,. . . . .

e v v v v v3 1
0 81

2
0 67

3
0 3

4
0 384

5
0 7881 78= ⋅ ⋅ ⋅ ⋅− −. .. . . . .

Correlation coefficients of multiple regression for depen-
dences (8) are 0.905, respectively; 0.975; 0.853, and reliability 
coefficients – 25.98; 6.17; and 2.75. The obtained values indi-
cate that there is a relationship between the performance in-
dicators (Productivity of the IT project team, Labor intensity 
of the IT project, Velocity) and the resources involved in the 
execution of the Product backlog and Sprint backlog tasks.

Evaluation of the qualitative and quantitative impact of 
each factor on performance indicators was performed on the 
basis of conditional calculations. At the same time, the argu-
ment under consideration changed by 1 % from the average 
value with the fixed value of other arguments in each specific 
situation at the moment of time τk.

The proposed model of the situation provides the possibi
lity of researching the current state of the IT project based on 
the monitoring of the performance indicators of the IT project 
in real time by determining the deviation from the situation 
that «should be». At the same time, situational factors affect-
ing project performance indicators are taken into account, and 
management decisions are made in a timely manner in order 
to avoid possible losses and overspending of project resources.

5. 2. Meta-ontology of situational project management 
based on Scrum

When constructing the ontological space of knowledge, 
by which we understand the system of ontologies describing 
the concept of the analyzed IT project, a fractal approach 
is used [20]. Within the framework of this approach, the 
introduction of meta-levels and the transition from meta-on-
tologies to detailed, separate concepts of meta-ontologies 
are envisaged. Fig. 1 shows the meta-ontology of situational 
management, which reflects the basic concepts related to the 
concept of «Situational Management», such as «Situation» 
and «Situational Decision», as well as other basic interrelated 
concepts. Fig. 1 demonstrates that the project manager (PM) 
chooses, using situational management methods, the neces-
sary solution for the implementation of the IT project, taking 
into account the analysis of the situation and the influence of 
the external environment.

Situational analysis and situation modeling are consid-
ered as the main method of situational management. The 
task of the ontology of the situational analysis is to identify 
the parameters and essential factors that determine the situ-
ation, the relationships between the factors and the degree of 
their mutual influence. In the process of situational analysis, 
indicators of the effectiveness of the IT project, situational 
factors, which are characterized by the resource-object of 
influence pair (the task of the IT project), as well as factors 
of the external environment from the point of view of their 
connection with the IT project, are studied.
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According to this concept, the central element of situa-
tional management is the situation. According to [4], the cur-
rent situation is considered as a collection of all data about 
the structure of the object and its functioning at the present 
time. We believe that the task of situational analysis is to 
identify parameters and essential factors or circumstances 
that determine the situation, relationships between factors 
and the degree of their mutual influence.

A situation is understood as a set of circumstances that 
determine the internal state of an object or system, and 
circumstances that determine the state of the environment 
in accordance with a given object or system. The first 
circumstances are described by parameters characterizing 
the state of the system, the second by environmental con-
ditions or significant factors that affect the development  
of the system.

In the most general form, the description of the situation 
can be considered as a description of the main parameters of 
the management object, in relation to which the situation is 

considered, as well as external and internal 
factors that affect the object. The environ-
ment and the object have properties, the 
values of which determine their state, and the 
states, in turn, determine a specific situation. 
Ontology in Fig. 2 reflects this definition and 
demonstrates the relationships that must be 
taken into account when assessing the situa-
tion and choosing management decisions, in 
particular when making decisions in Scrum-
based project management.

The general scheme of situational IT 
project management research consists in as
sessing the current state of the IT project, 
selecting appropriate management deci-
sions (preventive, operational or liquidation 
measures) to support or transition to a re
ference (target) situation in accordance with 
the situational goal.

The knowledge needed to solve the problems of situatio
nal IT project management is grouped in the form of a space 
of components united by common tasks and goals of deve
lopment, formally described by some system of ontologies. 
The knowledge space of situational IT project management 
is understood as a set of necessary formalized knowledge 
about the situation of the IT project, its properties, or charac
teristics. In addition, the factors (external and internal) 
affecting the implementation of the IT project are taken into 
account, as well as the relationships between the factors and 
the governing influences necessary for decision-making in 
the management of the IT project.

The proposed ontological model of situational project 
management implemented on the basis of Scrum can be 
used as an integrated application to support managerial 
decision-making in project management systems. This will 
allow expanding the intelligent capabilities of these systems, 
as well as increasing the efficiency of management processes 
during project implementation.

 

 

Fig. 1. The concept of meta-ontology of situational IT project management

 

 
Fig. 2. Ontology of the project situation under Scrum conditions
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6. Discussion of results of investigating an integrated 
method of situational project risk management

The use of situational analysis in Scrum-based IT project 
management has a number of advantages that contribute to 
obtaining more accurate, reliable, and complete information 
for decision-making under risky conditions. The construc
ted ontological model of situational management of the IT 
project (1) to (5) is based on the study of the situation.  
The Si IT project situation (1) is represented as a set of fuzzy 
values of a fixed set of features. On the basis of (6) and (7), 
a study of the dependence of IT project efficiency indica-
tors on resources was conducted, and on the basis of (8) 
conclusions were drawn about the adequacy of this model. 
The proposed mathematical model of the Si IT project si
tuation (1) is used in situational modeling. This will provide 
opportunities to comprehensively describe knowledge about 
the situation, to display cause-and-effect relationships bet
ween situational factors and their consequences, and to 
model the development of situations taking into account the 
events taking place.

The considered system of ontologies provides opportu-
nities for the formal description of knowledge in the form of  
a space of components united by common tasks and deve
lopment goals, which are necessary for solving the problems 
of situational management. Fig. 1, 2 show ontologies as a set 
of necessary formalized knowledge about the situation of the 
IT project, properties or characteristics of the IT project, 
factors (external and internal) affecting its implementation. 
In addition, the relationships between the factors and ma
nagement decisions necessary for the effective management 
of an IT project based on Scrum in the «real-time» mode, 
which allows one to reduce possible costs, are shown.

The results of our study, in contrast to [6–10], are based 
on the combined application of situation management me
thods, formalized and expert methods, as well as ontological 
engineering for Scrum-based project management and are 
characterized by the following features:

– justified reduction of time for selection, processing and 
evaluation of necessary information when making decisions 
in each specific situation at the moment of time τk;

– the application of situation ontology and meta-ontolo-
gy of situational management provide opportunities for un-
derstanding the main components of the formed knowledge 
space, the methods used, factors and other concepts;

– application of new methods and approaches to mana
gement based on case studies, which will ensure increased 
developer productivity in Scrum-based projects;

– the application of fundamentally new models of de-
scribing situations contributes to the development of pro
mising and situation-adapted solutions that will contribute 
to increasing the efficiency of project management;

– development of intelligent technologies that will sup-
port management decision-making based on integrated infor-
mation in a single space.

The basis of our study is an example of an academic pro
ject based on Scrum. Therefore, this study is characterized by 
limitations of resources and time of project implementation. 
In addition, the use of expert methods depends on the compe-
tence of experts and methods of expert survey, which is also  
a limitation of this study.

The ontological model of situational project manage-
ment is focused on the formation of an artificial language 
for describing situations and relationships between objects. 

However, building a semantic model of IT project manage-
ment processes is quite cumbersome when describing situ-
ations in the management system according to the Scrum 
methodology. The process of creating a language is quite 
time-consuming and does not always lead to a positive result, 
which is a possible drawback of this study. However, these 
circumstances can be avoided by enabling joint processing 
of knowledge based on a single semantic description of the 
knowledge space.

The proposed ontological model of situational project 
management based on Scrum under risky conditions can be 
the basis of project management information technology and 
the corresponding decision support system. Ontology-con-
trolled project management system based on Scrum under 
risky conditions will provide opportunities for synchronous 
reproduction of the management decision in accordance with 
the situation. This direction is the subject of further research.

7. Conclusions

1. A model of the situation in the project based on Scrum 
was built in the form of a collection of fuzzy values of a fixed set 
of features, such as performance indicators, situational goals, 
situational influencing factors. This model provides opportu-
nities for a formal description of the situation in real time and 
will ensure the interconnection and coherence of decisions in 
accordance with the situation under risky conditions.

2. The meta-ontology of situational project management 
and the ontology of the project situation under Scrum condi-
tions have been built, which contributes to the development 
and adoption of an operational management decision for  
a situation under risky conditions. This model provides op-
portunities to identify parameters and essential factors that 
determine the situation, relationships between factors and 
the degree of their mutual influence. The result of the appli-
cation of this research is a reduction in the time for making 
and adopting a management decision, which ensures an 
increase in the efficiency of the project due to the avoidance  
of overspending of resources.
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