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Abstract

One of the most effective tools for managing a project-oriented company are the key performance indica-
tors — quantitative indicators that allow to measure the degree of company's activities success through
definition of strategic goals. In a project-oriented company, activities are implemented within projects
execution. At the same time, each project has a set of parameters that characterize, on the one hand, the
progress of the project (terms and cost of implementation, qualification of performers, frequency of
changes in requirements), and, on the other hand — the final product (functionality, performance, usability
and maintenance). It should be noted that a success of project implementation depends not least on the
built in the company interaction processes, which make it possible to make decisions effectively to
achieve the project goals. Visualization of the goals relations on the strategic map significantly facilitates
the employees interacting at various levels and making management decisions in problem situations.
Building a strategic map based on a balanced scorecard implies appointment of persons, responsible for
achieving the target values of indicators, entering the correct values and monitoring the projects and its
constituent processes implementation. This allows forming a project participants responsibility matrix,
which, in turn, helps to determine a degree of performers workload when the processes execution, related
to various knowledge areas. The authors' proposed method of cascading goals in a project-oriented com-
pany will allow building a project management system taking into account various factors affecting the
success of its implementation. Cascading is based on building a hierarchy of a project-oriented company
performance indicators in accordance with the hierarchy of projects of various types and scales. Using
this approach contributes to improving the quality of a project-oriented organization strategic manage-
ment due to the fact that strategic goals and its corresponding indicators are consistently decomposed to
the level of tactical and operational management, and then concretized and adapted in structural divisions.
A novelty of the proposed cascading technique lies in development of the projects hierarchy in terms of
its implementation priority, as well as in use of project management knowledge areas in the company's
strategic map.
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Introduction

Decision-making is one of the most important management mechanisms that ensures the choice
of how to achieve goals. According to the planning horizon, goals can be divided into short-term
goals (its achievement is provided by making operational decisions and its subsequent realization),
medium-term goals (its achievement is usually guaranteed by making tactical decisions) and long-
term goals (provided by strategic decision-making). This separation helps to understand better the
roles, tasks, and features of management activity at each level.

Strategic decisions are made by the company's management in the event of global problems, a
sign of which is deviation of the key performance indicators from the planned ones due to such
changes in the external environment that affect the industry, national or global economy. Such prob-
lems require a thorough diagnostics and analysis of the internal and external environment factors
and elaboration of a further strategy.

Tactical problems are the mid-level problems, that represent contradictions between the medi-
um-term goals of the company and its current state, and usually affect several functional depart-
ments. Such problems are solved by adjusting the strategy, developing tactical plans within the
framework of the current strategy, or making minor changes to it. Decisions are made collectively
at the level of the heads of functional departments with notification of the company's management.

Operational problems are problems that arise within individual functional departments. A fre-
quency of such problems is significantly higher than tactical and global ones, and it requires making
operational decisions in a limited time. Heads of functional departments and direct executors can
make large number of such decisions in one day.

The problems of types above are closely interrelated. Delay or error in decision-making nega-
tively affects adjacent areas of activity. If all employees of the company clearly understand this re-
lationship, and are also aware of how their activities affect the achievement of goals at various lev-
els, it can be stated with great confidence that organizational interaction has been established in this
company. A lot of research has been devoted to interaction organization in companies in order to
increase the efficiency of their activities. People are not robots, everyone has their own psychologi-
cal characteristics that affect the work in a team. A task of the good leader is to take into account
personal and professional characteristics of each employee when forming a project team, and in the
course of problems to understand what is causing them. The [1] provides general recommendations
for managing large software projects, including the distribution of roles in project teams. In [2], the
authors proposed a methodology for assessing the contribution of each project team member to
achieving the goals of IT project. This article is continuing the study, in which the authors draw at-
tention to the relationships between decision-making levels and performance targets for individual
performers, project teams and the company as a whole.

1 Decision-making specificity within the project activity organization in IT company

The issues of decision-making at different hierarchical levels are considered on the example of
IT company, specializing in service maintenance of large manufacturing enterprises. Its main activi-
ty areas are system integration, technological processes automation, development and implementa-
tion of information systems, creation of complex infrastructure and unified information field for the
customer. The work mainly has a project nature: the contracts are concluded and extended for de-
velopment, modification, implementation, and support of information systems functionality. The
same project employs specialists from different departments, which is due to the presence of a ma-
trix organizational structure of the company's management. Employees are combined in project
teams, where they implement certain roles according to the accepted development methodology.
For the most part, project teams use Agile development methodologies [3], most often Scrum [4].
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Following this methodology allows to provide the customer a workable product with new business
opportunities, for which the highest priority is determined, for a fixed small time intervals, called
sprints.

In accordance with the Scrum methodology, the following roles are defined in the project team:

a) Product Owner is responsible for the list of product requirements and the result of the team's
work;

b) Scrum Master is responsible for organizing an effective development process;

c) Development Team is a cross-functional team of universal interchangeable developers. In
practice the following functional responsibilities are distinguished: analyst; architect of the system;
programmer; tester; database specialist; technical writer; expert.

Since the matrix organizational structure supposes involving the employees from the same
functional units in different projects in different roles, it is inevitable that projects will struggle to
allocate all types of resources, including labor. A process of resources distribution begins while pro-
ject initiation as contracts on providing the IT services are concluded, and also repeats during the
project implementation in case of a lack of resources. At the same time, since several projects are
running simultaneously, it is necessary to answer the question: “Which of the projects has priority,
taking into account all the specified restrictions?”” This question is solved by the deputy head of the
company — the head of the software development department, who oversees the implementation of
all the company's projects.

A scheme of interaction between the parties within allocation of resources between projects is
as follows (figure 1). At the beginning of the financial year conclusion of contracts with customers
for providing IT services is initiated). A head of the department requests data on the current state of
affairs from project managers (product owners from each Scrum team). Often this can be an infor-
mal request, and the response is not documented anywhere.

Product owner, in turn, asks the performers for the specific details, collecting the most complete
view of the project as a whole and of the main business tasks, making clarifying requests to individ-
ual members of the development team. The team can only provide data on the completed function-
ality (a completeness of the project backlog, that is, the general list of functionality to be realized)
from the task control and code versions system. The aggregated data is collected by the product
owner in the infographic and is sent to the head of the department.

The head of the department, based on expert assessment, allocates resources to the projects.
According to the made decisions is formed a document called “Calculation of the contract value”, in
which the details of labor and material resources distribution for the each of the project stages is
specified. The document is passed to the customer and brought to the project managers, who plan
the works for each of the project teams according to the specified deadlines.

Collected data provides information about the amount of work that the team has completed by a
certain deadline, but it does not provide understanding the reasons of deviation from the project
plan, although it is exactly the delays from the plan, that motivates the product owner to request ad-
ditional resources. Therefore, it is necessary to understand why the actual state of the project affairs
is worse than the planned parameters. This requires a more detailed analysis of the reasons — a re-
search process is started, which generates stress in the project team and distracts from the develop-
ment process as a whole. So trying to understand why there are not enough project resources leads
to an even greater delays from the plan.

The fact is that neither the team as a whole, nor the head of the department, has understanding
why the project is lagging behind the plan and what the real reason is. Even if some members of the
project team or the head of the department have such understanding, it is difficult to capture this
knowledge for effective use in the future. Therefore, the head of the department, based on his own
expert assessment, distributes and redistributes resources for projects.
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Figure 1 — A scheme of the projects resources distribution process

Thus, the process of resources distribution between parallel projects can be not only lengthy,
but also difficult to assess objectively and involves solving the large amount of tasks in conditions
of uncertainty. The head of the department does not have concrete data to make certain conclusions,
and even if the data is provided from the lower levels — they may be too optimistic or corrected.

The problem of data fragmentation and inaccuracy can be solved by using ontological engineer-
ing technologies [5-7]. But first of all, it is necessary to design and carefully configure a balanced
scorecard for the whole company and for the each project separately, in order to have an opportuni-
ty to make comparative analysis of achieving the planned goals in projects, competing to access the
resources.

2 Connection of the project management and the organization strategic maps

A balanced scorecard building is usually carried out for typical business processes of the com-
pany and is developed for a long-term period, taking into account the stability of the process [8].
However, modern business processes are becoming more dynamic, individual, configurable, and
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projects, on the contrary, are becoming more typical, have iterations by analogy with the business
process [9].

In the context of the company’s project-oriented activity, organization of collective decision-
making support is relevant [10-11]. One of the most important stages here is to identify interacting
projects and prioritize them in case of conflicts over the allocated resources [12] (see figure 1).

In accordance with his competence, the product owner tries to plan each sprint taking into ac-
count mentioned above goals and stages of the works, and strategy, agreed with the head of the de-
partment. However, the sprint lasts not more than 2 weeks. During this short period, it is rarely pos-
sible to fully implement the stage with the stated goal. Therefore, large blocks of tasks are needed to
be planned for the future with braking down by sprints, and at each of the planning procedures it
should not be forgotten about the plan. But, if these plans are not fixed anywhere, then the project
team is not informed about it. Consequently, employees do not have an understanding of the ulti-
mate goal, as well as an importance of their role in the project in which they participate in the con-
text of the entire company strategy.

In general, the final decision is very subjective — the direct project executors do not participate
in the planning process, although they can better understand what the project needs at this stage,
what points can be improved, how to objectively assess the time and labor costs for specific tasks.
Difficulties also arise with evaluation of made decisions results — it is impossible to determine how
the planned actions affected the project — positively, neutrally or negatively. This kind of
knowledge in the field of project task planning remains only in the memory of a particular person.

However, the difficulty in this case is in the method of detecting the lack of the resources on
any of the parallel projects, as well as in determining the impact of this factor on the target indica-
tors of these projects, as well as on the targets of the company as a whole. Therefore, it is proposed
to record in the ontological knowledge base of decision support system the current and planned val-
ues of project indicators and the responsibility matrix, taking into account the employees project
roles.

Accumulation of such data in the form of decision-making cases will provide more clear infor-
mation for analysis and subsequent decision-making. Steady repetition of cases leads to formation
of the decision-making rules, so basing the experience of previous years, it will be possible to make
certain conclusions — to form new rules on the base of cases intellectual analysis for supporting de-
cision-making.

For example, for the project “Development of new software products” some of the following

cases are recorded in the ontological knowledge base:

Case-1: Development_of new_software_products(?x), Defect _correction_time(?y), has_indicator(?x,?y) ->
has_planned value in_percent(?y, lessThan 20).

Case-2: Development_of new_software products(?x), Defect correction_time(?y), has_indicator(?x,?y) ->
has_actual value in_percent(?y, 30).

Case-3: Development _of new_software_products(?x), Employee(?y), has_participant(?x,?y)
has_quavification(?y, “high”), has_work_experience with_the customer(?y, min), Lagging behind
the_plan_indicator values (?z), has(?x,?z) -> has_cause(?z,?y).

On the base of these cases intellectual analysis it could be formed in time the certain rules:

Rule-1: Development of new sofiware products(?x), Employee(?y), has_quavification(?y, “high”),
has_work_experience with the customer(?y, max) -> to_make_participant(?x,?y).

Rule-2: Development of new software products(?x), Employee(?y), has_quavification(?y, “high”),
has_work _experience with the customer(?y, min), to_make_participant(?x,?y), Action(?z), has(?x,?z) -> has(?z, “In-
crease_the probationary period of new_employees).

These rules show, that during the allocation of resources for the projects of new software prod-
ucts development it would the best decision for the head of the department to involve participants
that have not only high qualification for executing the project tasks, but also the work experience

with the particular customer.
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Cascading of goals is proposed to be performed in accordance with the following algorithm.
For convenient perception cascading of goals was performed for the one of the IT company activi-
ties — “Development of new software products™. To apply the proposed methodology in practice it
is necessary to have a software tool for building a strategic map according to the BSC methodology
(in this study Business Studio was used), an ontology editor for building a knowledge base and a
project management system, in which the main project parameters and tasks are fixed and presented
hierarchically.

The following goals cascading methodology for the direction “Development of new software
products” is proposed:

1) identify as a top-level goal (long-term, strategic goal) a project balance support as a whole
and the corresponding KPI “Project balance”;

2) identify as sources for med-level goals (medium-term, tactical) project constraints: project
content (Scope), schedule or deadlines (Schedule) and cost (Budget). Ultimately, changes in the
time, cost, and content affect the project product quality (Quality, QI). In addition, project product
quality is affected by such restrictions as risks (Rs), resources (Kc), communication (Cm). So a pro-
ject is: Project = <Sc, Sh, Bd, QI, Rs, K¢, Cm> [13]. Tactical goals, or rather its KPIs, serve as the
information sources for project managers/product owners (on Scrum [14]);

3) identify the goals of the project team as the lower-level goals in accordance with the termi-
nology of the development methodology adopted in the company. The indicators will, in one way or
another, provide information about the same types of activities, but the difference in terminology
may confuse the reader. Here we will rely on the terms of Scrum methodology [3]. As a lower level,
the indicators of a software project management effectiveness, grouped by knowledge areas, are
selected [13, 15]. As a result a hierarchy of project-based consulting company goals is obtained,
presented in the form of the balanced scorecard strategy map (figure 2).
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Figure 2 — Balanced scorecard strategic map for the software quality improvement

This figure shows a fragment of the IT company activities strategic map for development of new
software products, which focuses on achieving the goal “Reducing implementation and delivery
time of functionality". A strategic map is a hierarchy of goals (represented as ovals) and related in-
dicators of its achievement (represented as rectangles). A complete strategic map for the considered
direction is given in [2].

372 2022, vol.12, x3, Ontology of Designing



H.O. Huxynuna, A.1. Manaxosa, B.1. bamanosa, O.B. Bapmuna

4) Strategic management is closely linked with the strategic map of the company and the stra-
tegic initiatives that are the set of independent additional projects and programs with defined dead-
lines, implemented outside the daily organization activities, whose purpose — to help the company
achieve the targeted results;

5) compare the KPI with the functional hierarchical work structure for a typical sprint in a
software/module development or implementation project. Each KPI is associated not only with a
goal, but also with the particular works that allow it to be achieved (table 1). The hierarchy of tasks
for developing a software product is determined by the methodology used in the company, for ex-
ample, in [2] a hierarchical structure of works is used in accordance with PMBoK [13]. Thus, we
will get information about what KPIs the project team is striving for at a particular working stage;

6) create a responsibility matrix for the project participants, defining the roles of each of them
at each stage. Each project participant can perform different roles at different stages:
= R (responsible) — is fully responsible for the stage/task execution, has a right to make decisions

on implementation method,
= E (executor) — executes a task, is not responsible for the method’s choice for it solving, but is

responsible for the quality and deadlines;
= C (consultant) — provides consulting services while the project tasks solving;
= O (observer) — can consult while the project tasks solving, is not responsible for the result.

Metrics of the works execution processes will be recorded and transmitted to the decision sup-
port system (DSS), which will calculate KPIs at all levels and analyze a possibility of forming rules
from used cases [16]. For the correct rules generation, it is also necessary to fix in the DSS respon-
sibility matrix for typical project tasks. Work stages are distributed among the project participants
in accordance with their roles (table 1). According to the structure of goals and KPIs, laid down in
the system, a related KPI for each of the work stages is indicated. Table 2 contains the mid-level
KPIs, achievement of which depends on the work of the project development team (lower-level
KPIs). The output data will be the KPI values of each of the hierarchy levels with the possibility of
descending to a lower level, up to individual metrics. It should be noted, that in table 1 the certain
work stage is highlighted and in table 2 the most important corresponding KPIs, for which the pro-
ject team members are responsible, is presented.

Table 1 — Project Responsibility Matrix

‘ 0 T Participants (concrete employees)
ement o
(Work Breakdown | Product . Product Development Team -
Structure) Owner — gnalyst t;z sl)tziznif Programmer | Basist | Tester | Expert Aliz IZ;Z
Requirements col-
lection and deve.l- C R C o o 3 o C
opment of technical
specification (TS)
Design - E R C C - o C
Z rotoipe deploy- c 0 c E R E E 0 c
Pilot operation C C C E,R E E - C
System deployment C E C E,R E E — C
S.yst.em commis- C R o o 3 E B C
sioning
Project completion R C - - - - - C
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Table 2 — Compliance of the mid-level KPIs and those responsible for its achieving

Participants (concrete employees)
Product Development Team
KPI Product Architect s,
Owner Analyst of the sys- | Programmer | Basist | Tester | Expert crum
Master
tem

Requlrements stability n " n
index
Proportion of function-
al improvements by the

+ + +
reason of changed/new
requirements
Duration of collective N 4 + + n
work
Stakeholders engage- N N n n
ment
Number of missed re- N N n i
quirements
Burning time + + + + + +
Acguracy of task eval- n n n n " n
uation
Iievel' of activities N n 4 + + n
timeliness
Defects density + + + +
Technical debt ratio
Number of tasks that
team can perform per a +
time unit
Average speed + + + + + + +
Pro]-ect ETD (esttmat— + n n " + + +
ed time of delivery)
Impact of difficulties + + + + + + +
Averag.e cost of defect + i i + + " 4
correcting

During the methodology developing process the algorithms for calculating the main KPIs for
the goals of the middle level “Reducing the functionality delivery realization time” and “Reducing
the implementation and functionality delivery cost” (see figure 2) were derived (table 3). For the
calculating purposes as a conventional functionality unit was taken a StoryPoint. Backlog items are
measured in StoryPoints depending on its complexity.

On the base of the KPI of the lower level, it is possible to calculate the KPI of the upper level.

For example, realization and delivery time of conventional functionality unit (StoryPoint) will
be calculated using the formula:

ETD = CTD + Weighted average (Sum (tcritical + thigh + tiow + tmiddie)) (1)

When having data on the dynamics of the KPI of each of the projects and established for them
responsibility matrices, that is, data on the participant workload (a concrete employee), we can get
information about the success of resource distribution between the projects. Accumulation of such
information helps to make more effective decisions based on the obtained experience [17-20], and
also allows to adjust the course of project development in time.
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Table 3 — KPIs Calculating Algorithms for the Multiple Mid-level Goals

KPI

Calculating Algorithm

Time from commit to deployment
(CTD — Commit To Deployment)

CTD = Date and time of the release installation on the customer's servers —
Date and time of the first commit in TFS, related to the functionality

Time to fix a defect of importance
"Critical"

tonic = Fixed date and time of the defect with importance “Critical” in TFS
— Date and time of converting the defect to the status “Done”

Time to fix a defect of importance
"High"

thien = Fixed date and time of the defect with importance “High” in TFS —
Date and time of converting the defect to the status “Done”

Time to fix a defect of importance
“LOW”

ti,w = Fixed date and time of the defect with importance “Low” in TFS —
Date and time of converting the defect to the status “Done”

Time to fix a defect of importance
“Middle”

tmidare = Fixed date and time of the defect with importance “Middle” in TFS —
Date and time of converting the defect to the status “Done”

Implementing time of conventional
functionality unit (StoryPoint)

tsp done = Average (Sum (Fixed date and time of the Backlog item in TFS —
Date and time of converting the Backlog item to the status “Done”) / Num-
ber of StoryPoints))

Expenses for licenses for 1 conven-
tional unit of functionality (Story-
Point) (StoryPoint)

S; = License expense for the period / Number of StoryPoints functionality,
completed during the period

The cost of maintaining a team per 1
conventional unit of functionality
(Story Point)

S7 = Team maintenance costs for the period / Number of StoryPoints func-
tionality, completed during the period

Labor costs for 1 conventional unit
of functionality (StoryPoint)

Sc¢ = Number of working hours for the period * Total rates of the all project
team employees / Number of StoryPoints functionality, completed during the
period

Conclusion

Quality 1s the most important characteristic of the project product. Customer expects to get the

best result from the executor within the existing restrictions. In developing and maintaining of large
software complexes, it is necessary to have metrics for monitoring the status of the project and a
flexible system for periodic planning of control actions in order to keep a given level of quality.
Proposed by the authors goals cascading methodology makes it possible to link the goals, set for the
each participant of the project team, with the goals of the project and the company as a whole. It
helps to identify the relationship between the deterioration of any kind of indicator and a cause of
this phenomenon, since the values of the lower-level KPIs affect the values of the upper-level man-
agement KPIs.

In this case, timely tracking of the project status metrics deviation from the specified parame-
ters allows:

1) to provide monitoring a current status of projects, running in parallel;

2) to determine a degree of individual employees responsibility for changing the project indica-
tors;

3) to adjust promptly the vector of each project evolution;

4) to focus the manager's attention on the causes of deviations.

Monitoring of project KPIs is carried out in a software tool where a strategic map is built,
which allows to link goals, tasks, indicators and employees and track deviations of indicator’s actu-
al values from planned values during any period of time. To find out the reasons for the deviations,
product owner refers to the knowledge base, which contains information about the project execution
cases.

This approach will give a necessary flexibility of the product life cycle, which is needful in
conditions of modern market competition.

OHTONOTUS TPOEKTUPOBAHUS, N3, ToM 12, 2022 375



Memoouxa kackaduposanus yenel 8 npoeKmHO-0PUESHMUPOBAHHOU KOMNAHUU

References

[1] Archibald R. Management of High-Tech Programs and Projects / Russell D. Archibald; per. from English Ma-
montova E.V. [In Russian]. Moscow: DMK Press; IT co, 2010, 464 p.

[2] Nikulina NO, Malakhova Al, Batalova VI. Methodology for assessing the contribution of project team members
to achieving the goals of the IT project [In Russian]. Information and mathematical technologies in science and
management. 2021; 2(22): 94-104. DOI:10.38028/ESI1.2021.22.2.010.

[3] Kon M. Agile. Project evaluation and planning [In Russian]. Moscow: Alpina Publisher, 2018, 418 p.

[4] Sutherland J., Scrum. The revolutionary method of project management [In Russian]. Moscow: Mann, Ivanov
and Ferber, 2016, 186 p.

[5] Guarino N, Giaretta P. Ontologies and Knowledge Bases. Towards a Terminological Clarification. In: Towards
Very Large Knowledge Bases. N.J.I. Mars (ed.), IOS Press, Amsterdam, 1995.

[6] Yerzhenin RV, Massel LV, Ontological approach to the knowledge representation about the methodology of mod-
eling a complex control system [In Russian]. Ontology of designing, 2020; 10(4): 463—476. DOI: 10.18287/2223-
9537-2020-10-4-463-476.

[71 Gavrilova TA, Kudryavtsev DV, Muromtsev DI. Knowledge Engineering. Models and methods [In Russian]. St.
Petersburg: Publishing House “Lan”, 2016, 324 p.

[8] Kaplan R, Norton D. Balances Scoredcard [In Russian]. Moscow: Olimpbusiness, 2003, 342 p.

[9] Barmina OV, Nikulina NO, Intelligent system for interactive business processes management in project-oriented
organizations [In Russian]. Ontology of designing, 2017, 7(1): 48—65. DOI: 10.18287/2223-9537-2017-7-1-48-65.

[10] Huali Tang, Shoufu Wan, Cong-Cong Li, Haiming Liang, Yucheng Dong. Consensus Reaching Process in the
Two-Rank Group Decision-Making with Heterogeneous Preference Information. International Journal of Compu-
tational Intelligence Systems, 12 February 2021.

[11] Xiujuan Ma, Zaiwu Gong, Weiwei Guo, Optimisation of Group Consistency for Incomplete Uncertain Preference
Relation. International Journal of Computational Intelligence Systems, 2020; 13(1): 130—-141.

[12] Chernyakhovskaya LR, Malakhova Al, Nikulina NO, Batalova VI. Information and analytical collective deci-
sion-making support using intelligent technologies. Journal of Physics: Conference Series, Volume 1864 (2021)
012090, 13" Multiconference on Control Problems (MCCP 2020) 6-8 Oktober 2020. IOP Publishing. DOI:
10.1088/1742-6596/1864/1/012090.

[13] A guide to the project management body of knowledge (PMBoK), Sixth ed. / Project Management Institute, Inc.,
14 Campus Boulevard, Newton Square, Pennsylvania 19073-3299 USA, 2017, 756 p.

[14] Loeffler M. A Retrospective in Agile. Proven methods and innovative approaches [in Russian]. Moscow: Mann,
Ivanov and Ferber, 2020, 336 p.

[15] Chernyakhovskaya L, Nikulina N, Barmina O. A balanced scorecard forming method for efficiency assessment
of the software projects management. Proceedings of the 7th Scientific Conference on Information Technologies
for Intelligent Decision Making Support (ITIDS 2019). https://doi.org/10.2991/itids-19.2019.16.

[16] SWRL: A Semantic Web Rule Language Combining OWL and RuleML. National Research Council of Canada,
Network Inference and Stanford University, 2004.

[17] Phelps C, Heidl R, Wadhwa A. Knowledge, networks, and knowledge networks a review and research agenda.
Journal of Management, 2012; 38(4): 1115-1166.

[18]Alavi M, Leidner DE. Knowledge management systems: issues, challenges, and benefits. Communications of the
AIS, 1999; 1(2es): 1-28. DOI:10.17705/1CAIS.00107.

[19] Lillehagen F, Krogstie J. Active Knowledge Modelling of Enterprises. Springer, 2009, 436 p.

[20] Maier R, Hiidrich T, Peinl R. Enterprise Knowledge Infrastructures: 2nd Edition. Springer, 2010, 460 p.

About the authors

Natalya Olegovna Nikulina (b. 1971) graduated from the Ufa State Aviation Technical University in 1994, PhD in
Technical Science (1998). She is an associate professor of the Automated organizational management systems depart-
ment of the MIREA (Russian Technological University) and methodologist of the «Training Center» department of the
Scientific Research Institute «Voskhod». Researching fields are project management, system modeling and designing
information-systems in organizational management. She is a co-author of more than 50 scientific articles and abstracts.
Author ID (Scopus): 57218643085; Researcher ID (WoS): AAX-8251-2020; AuthorID (RSCI): 396597; ORCID 0000-
0002-8594-2093. nikulinano@outlook.com.P<

Anna Ivanovna Malakhova (b. 1987) graduated from the Ufa State Aviation Technical University in 2009. Defended a
Ph.D. thesis in the field of system analysis, control and information processing (2013). Associate professor of Ufa State
Aviation Technical University (Automated management systems department). Co-author of about 45 scientific

376 2022, vol.12, x3, Ontology of Designing



H.O. Huxynuna, A.Y. Manaxosa, B.U. bamanosa, O.B. bapmuna

publications in the field of intellectual decision support systems development. Author ID (Scopus): 572243508006;
Researcher ID (WoS): ABC-8039-2020; AuthorID (RSCI): 1005748, ORCID 0000-0003-0099-3594.
aimalakhova@gmail.com.

Valeriya Igorevna Batalova (b. 1997) graduated from the Ufa State Aviation Technical University in 2019, master’s
degree (2021) in computer science (Automated control systems department). Now she works as System analyst at the
SberHealth company. Researching fields are project management, system modeling and ontology engineering. She is a
co-author of 5 scientific articles and abstracts. valeriabatalova2018@gmail.com.

Olesya Vladimirovna Barmina (b. 1988) graduated from the Ufa State Aviation Technical University in 2011, master’s
degree (2014), post-graduate course (2018) in computer science (Department of technical cybernetics). Now she works
as Senior Business Analyst at RingCentral (UK). Researching fields are project management, Al, ontology engineering.
She is a co-author of more than 20 scientific articles and abstracts. ORCID 0000-0003-4404-1376.
obarmina@outlook.com.

Received July 12, 2022. Revised August 30, 2022. Accepted September 5, 2022.

YK 004.9:65.015 Hayunas cmamos DOI: 10.18287/2223-9537-2022-12-3-367-379

MeToauka KackagupoBaHMUA Leneu
B MPOEKTHO-OPMEHTUPOBaHHOW KOMMNaHUU

© 2022, H.O. Hmcy.mzmal’ 2@, AN. Maﬂax03a3, B.H. BaTaJIOBa4, 0O.B. BapMI/ma5

Y MUPDA — Poccuiickuii mexnonoauyeckuii yuueepcumem, Mockea, Poccus
2Haquo-uCCﬂedogameﬂbCKuﬁ uncmumym «Bocxooy, Mockea, Poccus

3 Vipumeruii 2ocydapemeennviii aguayuonnvlii mexuuueckuii ynusepcumem, Yepa, Poccust
* Kovnanus Céep30oposve, Ya, Poccus

SRingCentral, Jlondon, Benuxobpumarnus

AHHoOTauuA

OpmanM w3 Hambomee (PPEKTHBHBIX HHCTPYMEHTOB YIIPABICHHS MPOCKTHO-OPUEHTHPOBAHHONW KOMIAHHEH SIBIISTIOTCS
KITFOYEBEIC MTOKa3aTend d(PPEKTUBHOCTH — KOJTMYCCTBEHHBIC TIOKA3aTEIH, TO3BOJISIONIAE H3MEPUTh CTEIICHB YCICITHO-
CTH JIESITETFHOCTH KOMIIAHUU Yepe3 OINpe/esiCHHe CTPATETHICCKUX [eield. B MpoeKkTHO-OpHeHTHPOBaHHOW KOMIIAHUU
JIESITETTFHOCTD OCYIIECTBIIIETCS B paMKaxX peaqu3aluy MpoeKkToB. IIpu 3ToM KakapIil MPOeKT uMeeT Habop mapameTpoB,
XapaKTepU3YIOLINX, C OJHOW CTOPOHBI, XOJ peallM3aluKi MPoeKTa (CPOKM M CTOMMOCTH PEaNIU3alNH, KBATH(PHUKAIMS
HCTIONTHATENEH, YacTOTa M3MEHEHUH TpeOoBaHMi), a, ¢ APYroil CTOPOHBI — KOHEYHBIH MPOAYKT ((YHKINOHATIBHOCTB,
MIPOU3BOIUTEIHHOCTD, YI0OCTBO NCTIONB30BAHNUS M TEXHUIECKOE 00CTyKUBaHNE). Y CIIEX pean3aliy MPOeKTa 3aBUCUT
1 OT MPOIIECCOB B3aNMOJICHCTBHSA €r0 YUaCTHUKOB. Bu3yanu3amnus B3anMOCBSI3€l Iiefieil Ha cTpaTerndeckoil KapTe, mo-
CTPOCHHOW Ha OCHOBE COAJAHCHPOBAHHOM CHCTEMBI TIOKa3aTeNeH, 3HAUNTETFHO 00JIerdaeT B3anMO/ICHCTBHE COTPYAHH-
KOB Ha Pa3/IUYHbIX YPOBHSX NMPHUHATHS PELICHUH NPU BOZHUKHOBEHUH IPOOJIEMHBIX cuTyanuil. [locrpoenue crparteru-
4eCcKOHM KapThl MOApa3yMeBaeT Ha3HAUCHUE JIUII, OTBETCTBEHHBIX 32 JOCTHKEHUE IIEJICBBIX 3HAUEHUH MokazaTteneil, Mo-
HUTOPHMHI PEalN3alMy TPOEKTOB M COCTABJISIONIMX HX MPOLECCOB. DTO MO3BOJISIET c(HOPMHPOBATH MATPHUILY OTBET-
CTBEHHOCTH YYaCTHHKOB IPOEKTA, KOTOpas MOMOTaeT OMPEeAETIUTh CTENEHb 3arpyKEHHOCTH HCIOIHUTENCH MpU BBI-
TMOJHEHUHU TTPOUECCOB, OTHOCAIIMNXCA K Pa3IMYHbIM O6J'laCTHM 3HAHUH. HpeﬂnaraeMaﬂ aBTOpaMUu METOJMKa KaCKaJaupo-
BaHM 11eJIei B IPOEKTHO-OPUEHTUPOBAHHON KOMIIAHWH [TO3BOJIUT IOCTPOUTH CUCTEMY YIPABJIEHUS IIPOEKTOM C YUETOM
pa3nuYHBIX (PaKTOPOB, BIUSAIOMIMX Ha YCIIEX ero peanu3anun. KackamupoBaHne OCHOBaHO Ha TOCTPOCHUH HEpapXHu
mokazarenel dPPEKTHBHOCTH MPOCKTHO-OPUEHTHPOBAHHONW KOMITAHUM B COOTBETCTBHU C HEPapXHei BBITIOTHIEMBIX
MIPOCKTOB PA3IMYHOTO BHAA W MacmTaba. Mcrmomp3oBaHWE TaHHOTO IMOIXOAA CIIOCOOCTBYET IOBBIMICHHIO KadecTBa
CTPaTETHYECKOTO YIIPABICHUS MPOCKTHO-OPUCHTUPOBAHHON OpraHM3anueil 3a c4ET TOro, YTO CTPATETHUECKUE METH U
COOTBETCTBYIOIINE MM TTOKA3aTENN MOBEPTaOTCS ITOCIEIOBATEIHHOMN JEKOMIIO3HUIINH 10 YPOBHS TAKTHIECKOTO H OTle-
PaTHBHOTO YIPAaBJICHUSA, a 3aT€M KOHKPETH3HPYIOTCS W aJalTHUPYIOTCS B CTPYKTYPHBIX MOJpasaerneHusx. HoBuzHa
IpelaraéMoi METOAMKH KaCKaIUPOBAHUS 3aKII0UacTCa B pa3paboTKe MepapXuu MPOEKTOB C TOUKU 3PEHUS MPUOPHU-
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Memoouxa kackaduposanus yenel 8 npoeKmHO-0PUESHMUPOBAHHOU KOMNAHUU

TETHOCTHU UX pe€ajin3daliuu, a TaKKE€ B UCTTIOJIb30BAHUU B CTpaTeFH‘{eCKOﬁ KapTe€ KOMIIaHUN obnacreit 3HaHMi IIPOCKTHOI'O
MCHCIPKMCHTA.
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HUl, ynpasienue npoexmom.
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