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Abstract: The article provides an analysis of the problem of management development against the background of the 

transition from a tectocentric to a holistic paradigm of organizational systems development. The increasing 

role of the process approach to management development is shown, taking into account new aspects of its 

application. The proposals on systematization and classification of processes in the life cycle of organizational 

systems are substantiated with the presentation of complete groups of target functional processes and the 

processes of system engineering that ensure their implementation. It is shown that it is advisable to base the 

presentation of a complete group of target functional processes on processes reflecting the interaction between 

the elements of the management system (management bodies, control centers and management tools). 

1 INTRODUCTION  

An organizational system (OS) is usually represented 

as a set of elements, connections and relationships 

that define the goals and functions of an organization, 

its structure and management. From the point of view 

of management, an OS is an association of people 

who jointly implement a certain program or achieve a 

certain goal and act on the basis of certain procedures 

and rules using heterogeneous resources 

(information, cognitive, technical, human, financial, 

etc.). Among the main features of the OS as an object 

of management, it is advisable to single out: its 

intended purpose for solving the main tasks, taking 

into account the timely resolution of related 

problems; the integrity and integrated nature of the 

system; the presence of a management facility and a 

single control center, as well as a certain hierarchy of 

management bodies. 

An important feature of OS development is 

currently determined by the paradigm shift of modern 

management from a tectocentric one, based on an 

organization (enterprise, firm, etc.), as a strictly fixed 

structure and insufficiently flexible topology 
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formation, to a holistic paradigm, for which the 

business system is brought to the fore, as a system 

primarily of organizational (business) processes. The 

new paradigm of development of control systems also 

presupposes the possibility of operational expansion 

of their functionality directly during their operation 

based on the integration of new functional elements 

in its structure. Taking into account this paradigm, the 

structure of the management system changes from a 

strictly corresponding hierarchy of management 

bodies to a distributed structure open to its expansion 

by new elements. At the same time, the expansion of 

the scale and dimension of the OS leads to the 

emergence of new threats related to ensuring the 

interconnected functioning of its elements, taking into 

account their interoperability. 

In these conditions, it becomes very urgent to 

form end-to-end processes both vertically for the 

interaction of controls in the OS, and horizontally for 

the interaction of equivalent OS elements with each 

other. Currently, the process basis of management in 

both foreign and domestic practice is considered 

mainly in the form of system engineering processes 

that ensure the implementation and support of 
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business processes. The new paradigm of modern 

management necessitates a more detailed 

consideration of business processes, on the one hand, 

taking into account the expansion of the scale and 

dimension of the OS, defining new conditions for the 

creation and functioning of its management system, 

and on the other hand, taking into account a new 

approach to presenting the composition of business 

processes as target processes that determine the 

interaction of elements of the OS management 

system. 

2 THE MAIN DIRECTIONS OF 

ORGANIZATIONAL SYSTEMS 

MANAGEMENT 

DEVELOPMENT 

Currently, the development of OS management is 

largely determined by new factors due to the complex 

development of new information, cognitive and other 

technologies in the creation of OS management 

systems, while expanding the horizons of threats in 

the infocommunication sphere, as well as increasing 

requirements for the quality of OS functioning and 

the services they provide to users. The summary 

results of the analysis and generalization of the main 

conditions and factors determining the development 

of OS management are shown in Fig. 1.  

It is important to note that as the OS management 

methodology develops and new organizational forms 

appear, the list of conditions and factors indicated in 

Fig. 1 may expand in the following directions:  

 management of distributed groups of people 

within virtual enterprises, organizations;  

 management in digital spaces, etc. 

 

At the same time, the role of integration processes 

based on convergence of standards (for example, by 

combining BPM, ITIL, Agile and other approaches), 

end-to-end technologies (blockchain, IoT, quantum 

computing in management), as well as 

interdisciplinary approaches to the development of 

multifunctional systems is steadily increasing. 

Considering the main trend of OS development 

related to the expansion of the variety of functional 

elements included in their composition, it is necessary 

to note the importance of their diverse presentation 

based on the following main features and features: 

 Approaches based on a system-cybernetic view 

of OS components considered in conditions of 

varying degrees of spatial and temporal 

certainty of OS creation and application;  

 Approaches to the representation of the OS 

structure and topology based on standard 

methodologies and standards such as BPM, 

CRM, etc. how structured frameworks are; 

 New approaches to the formation and 

presentation of the life cycle of systems based 

on the systematization and classification of 

processes in the OS life cycle and the formation 

of a system of complete groups of target, 

supporting and countering processes. 

 

Such features make it possible to implement an 

integrated approach to OS development, which makes 

it possible to consider their development in a wide 

range of aspects related to new challenges, threats and 

conditions of OS management implementation. 

 

 

Figure 1: Systematization and classification of conditions 

and factors determining the development of OS 

management. 

Such features make it possible to implement an 

integrated approach to OS development, which makes 
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it possible to consider their development in a wide 

range of aspects related to new challenges, threats and 

conditions of OS management implementation. On 

this basis, a new approach to typical OS presentation 

options at the management level is presented. 

2.1 Representation of organizational 
systems based on the concept of 
G.B. Kleiner's tetrad 

An analysis of the main forms of OS creation, taking 

into account their purpose and the specifics of 

interaction with external systems, indicates that the 

typical OS structure can be considered isomorphic 

with respect to the structure of the so-called tetrad 

used in the theory of economic systems, combining 

four steadily interacting components in a complex: 

object, project, process and environment. Proposed 

by G.B. Kleiner, the tetrad as a system paradigm, 

usually taking into account the essence, concept, 

features and structure in relation to socio-economic 

ecosystems, in relation to OS will allow: 

 identify the features of operating systems of 

various types and purposes;  

 to determine the OS structure based on the ratio 

of typical tetrad components, to reveal the 

essence of the processes of interaction of 

system components with each other and with 

the external environment;  

 to present the interaction of system components 

for a wide class of operating systems in relation 

to Industry 4.0. 

 

Fig. 2 shows the relative positioning of the tetrad 

elements. The notebook approach to the 

representation of the structure and topology of 

systems (object, project, process, environment) is a 

method of system analysis that allows a 

comprehensive description and analysis of 

organizational and technical systems. Object systems 

have definite boundaries in space and indefinite 

boundaries in time (for example, an enterprise, a 

subject of the Russian Federation, a federal district). 

Environmental systems have no boundaries in space 

and time (for example, the internal climate in an 

enterprise, a social network, or a market). Process 

systems have indefinite boundaries in space and 

definite boundaries in time (examples: the spread of 

innovation, a business process within an organization, 

a logistical process). Design systems have certain 

boundaries in space and time (examples: stadium 

construction, renovation program implementation). 

Based on the classification of the tetrad components, 

the OS decomposition can be represented. The 

interaction of an object, project, process, and 

environment in OS management is a complex and 

multifaceted process that can be viewed through the 

prism of a systematic approach. This approach allows 

you to analyze how different elements interact with 

each other and how they affect the overall 

effectiveness of management.  

The object and its interaction with the project and 

the process. The management object in relation to the 

OS can be represented as a specific organization or 

enterprise that operates in a specific environment. It 

includes all the resources, processes, and people 

involved in the OS's activities. 

The object's interaction with the project takes 

place through the implementation of specific 

initiatives aimed at achieving certain goals. A project, 

in turn, is a temporary enterprise created to create a 

unique product or service, and includes the planning, 

execution, and completion of tasks. 

 

Figure 2: Mutual positioning of OS elements as tetrads 

(object, project, process, environment). 

 

In this context, the process can be considered as a 

sequence of actions necessary to achieve the goals of 

the project. Processes can be both internal (for 

example, production processes) and external 

(interaction with suppliers and customers). It is 

important to note that processes must be adaptive and 

able to respond to changes in the environment, which 

highlights the need for flexibility in management. The 

environment and its impact on the OS as an object and 

project. The environment includes all external factors 

that can affect the management object and its projects. 

These can be economic, social, technological, and 

political conditions that shape the context in which an 

organization operates. The interaction of the facility 

with the environment occurs through the exchange of 

resources, information and services, which allows the 
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organization to adapt to changes and remain 

competitive.  

Despite the harmony of such a tetrad-based 

representation of the system, in order to fully 

represent the OS in its dynamics, it is advisable to 

switch to the so-called "pentad" with the inclusion of 

such an entity as the functionality of the system. The 

pentad makes the system model more complete and 

allows you to justify the development of the OS, 

taking into account its purpose and interaction with 

the environment. The transition from a tetrad (object, 

project, process, environment) to a pentad, taking into 

account the OS functionality, requires the addition of 

a fifth element that reflects its purposeful activity and 

purpose. What does this provide to substantiate the 

directions of OS development? 

For the sake of completeness of the analysis, the 

pentad representation of the OS allows you to more 

accurately determine why and how the system is 

developing. Taking into account the functional role in 

the OS, adding a function/goal helps to avoid 

arbitrary changes. The connection with the external 

environment shows that if we take into account the 

resources necessary for the functioning of the OS, or 

consider the results of the system's activities in a 

targeted. The concept of G.B. Kleiner's tetrad, taking 

into account its proposed addition by the fifth element 

(system functionality), allows for a new approach to 

the formation of a system of processes in the OS 

lifecycle and the identification of areas of interaction 

between components of complete groups of target and 

supporting processes within its framework. 

 

2.2 Representation of organizational 
systems based on a system of 
standard methodologies and 
standards of organizations 

Currently, many time-tested methodologies and 

standards of enterprises from their wide range are 

used in the practice of modern management, for 

example: BPM, CRM, ERP, ERP II, APS, PLM, BI, 

MES, SCADA, DM, EAI, MRP, MRP II, SCM, SCP, 

SCE, CAD, CAM, HRM, GAAP, WMCIAS, IFRS, 

IAB, APICS, TQM, EDI, etc. Their use makes it 

possible to increase the operational efficiency of an 

organization or enterprise, improve the quality of data 

and the completeness of its analytical processing for 

managerial decision-making, reduce costs by 

optimizing the formation and use of resources, and 

generally increase competitiveness in the market. 

However, the application of the above methodologies 

and standards to modern operating systems faces a 

number of technical, organizational, industry, and 

regulatory constraints. 

The variety of components included in integrated 

systems and, first of all, intelligent and robotic 

functional elements determines such new problems 

associated with the limited possibilities of their joint 

application in the implementation of new functioning 

algorithms as the complexity of technical 

implementation, limited flexibility to possible options 

for changing business processes. For example, 

integrating ERP, CRM, and MES systems with 

different data formats and protocols without taking 

additional technological measures to ensure 

compatibility is very difficult. 

In addition, the constraints associated with 

ensuring the interconnected functioning of all 

components in an integrated system are becoming 

more acute, which hinder the use of innovative 

solutions in its composition, for example, based on 

Internet of Things (IoT) technologies, artificial 

intelligence (AI), etc. Summarizing the current 

situation with the diversity of the list of above-

mentioned methodologies and standards of 

enterprises developed in different time periods, on the 

one hand, and with the affiliation of functional 

elements included in integrated systems to various 

technologies and development periods, on the other 

hand, it should be noted that over time, as the scale of 

the OS expands, Being created as integrated systems, 

it becomes problematic to form end-to-end processes 

of interaction between vertical controls and 

horizontal functional elements of the system. 

Despite the fact that many standards of an 

organization and enterprise are more or less related to 

its processes, as shown in Table 1, it is not possible to 

implement a full-fledged process approach to the 

creation and development of integrated management 

systems as part of an operating system, since 

practically many of them are related only to the 

representation of business processes. In addition, 

since the listed methodologies and standards were 

developed over different periods of time, and their 

integrated application is essentially implemented as a 

rule on the principle of integrating ready-made 

methodologies (COTS - Commercial Off-The-Shelf - 

"ready-to-use product"), achieving maximum effect 

largely depends on the completeness of the measures 

taken to overcoming problems at the junctions of 

interaction between ready-made methodologies and 

standards.  

In this regard, the problem of interoperability of 

heterogeneous components in the OS requires a 

comprehensive solution by transferring it to the plane 

of process solutions. 
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As evidenced by the global experience of 

applying the above-mentioned enterprise standards, 

BPM, IDEF and TQM are the most direct tools of the 

process approach, while ERP, CRM, SCM and other 

systems can support it within their functional areas to 

varying degrees. The application of these 

methodologies and standards in the management of 

organizational systems allows companies to achieve 

better results, improve customer service and optimize 

internal processes. 

Table 1: Methodologies and standards of organizations and 

enterprises related to the application of the process 

approach. 

 
Each of these systems has its own characteristics 

and can be adapted to specific business needs, which 

makes them important tools in modern management. 

2.3 The main prerequisites for the 
presentation of organizational systems 
based on the systematization and 
classification of target and supporting 
processes in their life cycle 

Considering the content of the existing process 

approach to the creation and development of 

integrated management systems, it is advisable to 

note a wide variety in the representation of processes 

in the OS lifecycle. So, most often, many developers 

focus on business processes in theory and practice, 

taking into account a number of related support 

processes. Another approach is based on the 

processes of system engineering. At the same time, as 

a general feature of the existing understanding of the 

process approach in relation to integrated 

management systems, it seems advisable to single out 

a fragmentary vision of the totality of processes on 

the basis of which the integration of multifunctional 

management systems should be carried out. 

At the same time, when creating promising 

integrated systems, it is important to formulate the 

most holistic view of the system of processes in their 

lifecycle, substantiating approaches to the structure of 

the system, determining the directions of interaction 

of its constituent processes and identifying 

vulnerabilities in their interaction. As one of the 

approaches, it is advisable to use the representation of 

such a system of processes in the form of a set of 

complete groups of target functional processes that 

ensure their implementation of system engineering 

processes and counteracting processes. 

The presented problems of creating and 

developing ISMS are currently manifested in many 

aspects of OS development due to the need to align 

control systems in their composition with new 

challenges and threats that determine the need to 

develop control systems in the direction of expanding 

their functionality based on a new approach to 

integrating heterogeneous functional elements. 

The process basis for the creation and 

development of integrated management systems, 

based on a well-developed system of methodologies 

and standards of enterprises widely used in the course 

of functional integration, requires development 

towards a systematic presentation and integrated 

interaction of complete groups of organizational 

processes that ensure their implementation of system 

engineering processes and counteracting processes. 

3 THE PROCESS BASIS OF 

LONG-TERM MANAGEMENT 

OF ORGANIZATIONAL 

SYSTEMS 

 

The process approach to OS management 

development, taking into account the possibility of 

the most comprehensive coverage of all stages of 

their lifecycle across a wide range of processes, opens 

up new opportunities for identifying unproductive 

costs of heterogeneous resources in the creation, 

operation and development of OS. 

It is important to note that an analysis of the 

practice of applying the G.B. Kleiner tetrad concept, 
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taking into account the introduction of the fifth 

element into its composition and its reduction to the 

pentad (object, project, process, environment, 

functionality), as well as standard methodologies and 

standards of organizations (BPM, CRM, ERP, etc.) 

indicates the need to form a system of complete 

groups. heterogeneous processes, the organization 

and provision of interaction of which should be aimed 

at eliminating process vulnerabilities both at the level 

of intra-system and non-system factors that determine 

the creation and use of the OS. Since the planning, 

organization of the execution and control of processes 

in the OS is carried out by the management system, it 

seems advisable to form a complete group of target 

processes, taking into account all areas of interaction 

between the elements of the management system 

(management bodies, control centers and 

management tools) among themselves. Table 2 shows 

the composition of the complete group of target 

processes in the management system of an 

organizational system. 

Table 2: Classification of target processes in the life cycle 

of the integrated control system. 

 

It is necessary to create a basis for the formation 

of a complete group of target processes interacting 

with each other within this group, which must be 

formed, maintained and refined throughout all stages 

of the OS management system lifecycle by a 

complete group of supporting system engineering 

processes. Figure 3 shows the system of processes in 

the OS lifecycle, including the full groups of target 

functional processes and system engineering 

processes. Table 3 shows the main directions of 

interaction of processes within the full group of target 

functional processes. Table 4 shows the main 

directions of interaction between target processes and 

system engineering processes in the creation of 

automated systems, which is one of the sources of 

initial data for planning the development of solutions 

to ensure interoperability at the target process level 

and system engineering processes in the life cycle of 

automated control systems.  

 

Figure 3: Mutual positioning of complete groups of target 

and supporting processes in the OS lifecycle. 

Table 3: The main directions of interaction of target 

processes within their complete group. 
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Considering the interaction of processes vertically 

and horizontally of an integrated management system 

as the basis of a network-centric system, it is 

necessary to identify the following areas of the 

process system that determine their interoperability: 

 the interaction of organizational, 

organizational-resource and technical-

technological processes among themselves 

within the framework of a complete group of 

target processes (see Table. 3); 

 interaction of target and system engineering 

processes that ensure their implementation (see 

Table 4). 

Table 4: The main directions of interaction between the 

target and supporting processes of system engineering. 

 

The presentation of the subject area of an 

organizational system with its details within the 

boundaries of the architectural framework of the 

system reflects its ontology. Taking into account the 

trend of development of the sphere of management 

activity from automation of individual functional 

tasks to automation of processes for solving a 

complex of interrelated tasks, there is an objective 

need to add an addition to the framework                                 

of J. Zakhman with the inclusion of such a new 

category as process. This refinement will give the 

architectural framework of the organizational system 

a more complete look. In addition, it allows you to 

present knowledge about the architecture of the 

system based on the need to consider more aspects of 

design, taking into account the application of an 

expanded list of universal issues provided for in the 

framework of J. Zahman. Considering this, it is 

advisable to clarify the definition of an organizational 

system and present it in the following form: "An 

organizational system, as a heterogeneous 

management system, is a system in which 

management bodies use data, performing managerial 

functions in accordance with a given set of goals by 

automating target processes for managing the 

performance of a task in a certain space in a certain 

period of time." Table 1 shows a proposal to introduce 

the "process" category into the J. Zakhman 

framework. 

The variety of approaches to the development of 

OS management, taking into account the expansion 

of their scale and dimension, as well as the horizons 

of new threats, indicates the need to improve 

management methodology as a logical structure of the 

organization, principles, methods and means of 

effective management activities in the OS. In this 

regard, the orientation of OS management system 

developers towards the organization of end-to-end 

targeted functional processes, their implementation 

and monitoring of the implementation of supporting 

processes for their maintenance should become a 

priority.  

Table 5: Adding a column to the Zachman Framework. 

 

4 CONCLUSIONS 

From a system point of view, as part of the process 

approach to OS management development, it is 

advisable to expand the understanding of OS 

management business processes as an object of 

research in the direction of clarifying the composition 

of business processes, classifying and systematizing 

them, presenting complete groups of target functional 

processes and ensuring their implementation, as well 

as supporting system design processes. At the same 

time, the subject of research should be the directions 

and features of the interaction of processes both 

within each integral group of processes and at the 

level of processes from different groups. The focus on 

processes reflecting the interaction of elements of the 

OS management system (management bodies, control 

centers and management tools) will allow us to 
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approach the implementation of management in 

organizational systems at a new qualitative level 

against the background of the transition to a new 

paradigm of their development and to anticipate at an 

earlier stage the impact of negative factors 

determining the implementation of business 

processes. 
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