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Abstract. In this paper, we introduce the term “enterprise operating system” as 

the essential component of enterprise which supports its viability. We further 

explain its notion, and investigate its relevance for the enterprise. We consider 

enterprise to be a viable system, therefore, enterprise operating system should 

correspond with the viable system model. 
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1   Problem statement 

Most enterprises operate in dynamic environment and constantly changing conditions. 

In order to keep existing, enterprises must adapt to the changes. However, in order to 

adapt, enterprises must comply with the following conditions [1]: 

1. Have mechanisms to monitor external environment for changes. In case any 

change which may potentially affect enterprise occurs, some internal adaptation 

mechanisms should be triggered. 

2. Have planning mechanisms. These mechanisms are responsible for resources and 

operations planning in order to comply with expected and natural environmental 

changes. 

3. Have mechanisms for critical situations prevention. This means that enterprise 

should have mechanisms responsible for forecasting negative environmental changes 

which may potentially lead to critical situations. Such mechanisms will ensure that 

necessary resources for overcoming critical situations are in place, and they will support 

internal adaptation mechanisms in their reaction for environmental changes. 

4. Have adaptation mechanisms. These mechanisms are triggered once 

environmental change affecting enterprise occurred, and they work in accordance with 

issue prevention mechanisms, if applicable. 

5. Coordination and control mechanisms. These mechanisms are responsible for 

coordination between other mechanisms and subsystems, and controlling their 

behavior. 

6. Have enterprise-wide policies regulating behavior of all other mechanisms and 

subsystems. Such mechanisms are ensuring that enterprise as a whole is following 

general rules of behavior and operation. 



However, often enterprises do not have some of these mechanisms, or are not aware 

of existence of such internal mechanisms, which prevents their effective usage. 

The problem statement for the thesis research can be formulated as follows: 

Enterprises do not have or not aware of the internal mechanisms responsible for 

enterprise operation and adaptation, which leads to ineffective or lack of adaptation at 

all, which in turn may lead to enterprise end of existence. 

The goal of the research is to create a methodology which will make enterprise self-

aware and ensure that all mechanisms necessary for enterprise operation and 

adaptation are in place. 

 

 

 

2   Proposed solution 

The solution requires to introduce the notion of Enterprise Operating System (shortly 

EOS) first: 

Enterprise operating system is the essential component of enterprise system that 

supports system’s basic functions, controls the way a system works, manages system 

resources and their allocation among actors to make it possible for them to function 

and work together, adapt to changes and recover after critical situations. 

“Essential component” means that the very existence and viability of an enterprise 

are dependent on its EOS. This question is elaborated in more detail in the next section. 

“System’s basic functions” in terms of the enterprise are those which related to the 

creation and delivering products to customers. This EOS function is implemented 

through mechanisms of workload distribution within the enterprise, authority, 

responsibility and competence distribution. “Controls the way a system works” means 

that EOS has controlling and monitoring functions like monitoring flawless execution 

of transactions, checking for consistency of states and transitions, monitoring 

compliance to action rules, monitoring indicators of enterprise operation and 

performance, ensuring governance, risk management and compliance mechanisms are 

functioning. ”Manages system resources and their allocation” means that EOS is 

responsible for ensuring resources (materials, tools, information, knowledge) are in 

place, and correctly and efficiently distributed within the enterprise. “Make it possible 

for them to function and work together” means that EOS is responsible for providing 

communication channels for actors, supporting mechanisms for authority delegation, 

resolving potential conflict situations, supporting teamwork. 

EOS per se is the full set of mechanisms ensuring enterprise operation, viability and 

adaptability. We consider every enterprise to have its EOS in some form. We also 

consider that there is the Universal Enterprise Operating System (UEOS), which 

includes all the mechanisms required for ideal and most efficient enterprise operation, 

viability and adaptability. 

The problem statement can then be reformulated in the following way: 

EOS does not include all required mechanisms of UEOS, which leads to ineffective 

or lack of adaptation at all, which in turn may lead to enterprise end of existence. The 



goal of the research is to create a methodology which will help to ensure EOS includes 

all required mechanisms from UEOS. 

In order to create and use the methodology, it is needed to: 

a) Create specification of UEOS. Such specification will be the reference for each 

enterprise to align their own EOS. 

b) Find the modelling method for EOS representation. In order to be able to work 

with EOS, it needs to be modelled in some way. 

c) Create the model of UEOS, which will be the reference model for each 

enterprise, using the modelling method defined. 

After aforementioned steps are completed, the methodology will be: 

1. Create EOS specification. 

In order to do that, authors propose to use the following procedure: 

1) Analysis of the ontological model of the enterprise. 

This step will help to quickly get high-level understanding of the 

enterprise processes and structure, and draw first ideas about EOS 

implementation of this particular enterprise. 

2) Interviewing enterprise representatives. 

These representatives can be enterprise owners, enterprise executives, 

enterprise managers, or any employees knowledgeable about enterprise 

processes and structure and who can contribute to the discussion. The 

proposal is to handle such interviews in the following way. First, explain the 

definition and notion of the EOS to enterprise representatives and check if 

their understanding is correct. Next, ask for their opinion about EOS 

implementation in particular case of their enterprise. After that, ask them to 

recall how changes and critical situations (both internal and external) were 

handled by this enterprise previously. 

3) Running series of case-study discussions with enterprise 

representatives. 

Continuing metaphor of operating system being applied to the enterprise, 

we can outline possible ways to explore EOS mechanisms. 

When user interacts with operating system of a personal computer, he/she 

does not see the operating system mechanisms and functions unless he/she 

tries to make changes to operating system environment or unless anything 

critical occurs with the system. Examples of changes to OS environment are 

installing or uninstalling applications and redistributing computing resources 

in case heavy computing workload is applied to the system - these are 

considered as internal changes to operating system state as they happen 

within OS, as well as changing hardware configuration of the personal 

computer (e.g. adding more system memory, and therefore, more resources 

are available for OS to distribute among tasks) – this type of changes is 

considered external to OS as it happens out of OS zone of control. Examples 

of internal critical events are memory access errors or failure of file system, 

examples of external critical events are hardware failures like hard drive 

failure or memory module failure, or power outages in electrical network 

which prevent personal computer from operation. The difference between 

changes to OS and critical events is their level of predictability – we consider 

predictable (expected) events as changes and unpredictable (unexpected) 



events as critical situations. The difference between internal and external 

events are level of control OS has – internal events are within OS zone of 

control, while external events are out of OS zone of control. Summing up, we 

can outline four types of events when OS mechanisms can be explicitly 

identified: internal changes, external changes, internal critical situations, and 

external critical situations. Other ways to understand OS mechanisms are 

either read OS specification or talking to OS developers directly, but usually 

such ways are not available for ordinary users. 

Authors of this paper state that the same can be applied to enterprise 

operating system. Considering EOS, examples of internal changes are: 

cutting resources, opening or closing a department, adding new 

responsibilities and more workload, authority delegation. As an example of 

external change we can take the seasonal cycles of business operation: e.g. 

flower industry in Russia has high seasons in spring and autumn with huge 

spikes for the beginning of the school year (the 1st of September), 

International Women’s Day (the 8th of March) and Victory Day (the 9th of 

May) and lower spike for the St. Valentine’s Day (the 14th of February), 

therefore, flower companies should make changes in their operation, having 

more resources during spring and autumn and significantly more resources 

for spikes described above. EOS should control all such changes when 

adjusting to business operation cycles. Examples of internal critical situations 

are the large number of workers leaving company unexpectedly, one or more 

executive officers leaving to competitor company, mass strike of workers. 

Examples of external critical situations are economic crisis, fire at one of the 

company’s plants, unexpected bankruptcy of main supplier or distributor. In 

case of EOS, the developers are enterprise owners and managers, and they 

are the users at the same time, so theoretically it might be possible to extract 

some EOS mechanisms from conversations with enterprise representatives 

and from ontological model of the enterprise 

In case (and most likely) there are very few real-life examples of 

enterprise dealing with changes and critical situations recalled in enough 

detail, it is needed to get required info by discussing synthetic case-studies. 

The idea is to synthetically model certain situations and explore enterprise 

behavior in these situations as enterprise representatives expect it to be. 

Authors propose the following examples of case-studies (the full list is being 

developed now): cutting 20% of workforce, 3 executive officers 

unexpectedly leaving to work for competitor company, internal 

reorganization, opening new department or business unit, closing one 

department or business unit, bankruptcy of main supplier (or other major 

failure in supply chain), bankruptcy of main distributor (or other major 

failure in distribution chain), economic crisis, one of the company plants or 

offices stop working for 2 days due to force-majeure, major breakdown in 

email server, and other possible situation depending on the enterprise 

specifics. 

2. Model EOS using defined modelling method. At this stage, enterprise will be 

made aware of its current EOS. 



3. Compare EOS model to reference UEOS model. At this step, it will be 

possible to identify the gaps in EOS. 

4. Propose changes to EOS in order for it to comply with UEOS. 

5. The last step would be to help enterprise to implement changes required for 

EOS to comply with UEOS. 

All these should lead to better organization of the enterprise in terms of its structure 

and processes. 

 

 

 

3   Existing work 

The notion of EOS is not new in the literature, however, notion of EOS is typically tied 

to the software implementation. For example, Guerreiro, van Kervel and Babkin define 

EOS as an Enterprise Information System, which controls the business transactions 

operation in an organization. [2; 3]. In contrary to that, our understanding of EOS is 

wider. In this work we follow view of Tribolet [4] on the enterprise as a semantic web 

of active servers (agents), either silicon based or carbon based, running “internally” 

their own apps and interacting “externally” through the web, in real-time. As long as 

enterprise is a web of servers, and servers are interconnected and communicating with 

each other, we can continue this metaphor and consider that enterprise has its own 

operating system, which we call EOS. 

Our work is also related to the notion of viable system. By definition, a viable system 

is any system organized in such a way as to meet the demands of surviving in the 

changing environment.[1]. It is obvious then that enterprise by its nature is a viable 

system, therefore, existence and viability (i.e. maintaining existence) are the essential 

characteristics of any enterprise. In the proposed definition of EOS we state that it is an 

“essential component” of enterprise as a viable system, which means that EOS must 

support enterprise structure as per its model as a viable system. Enterprise structure can 

be represented by a viable system model (VSM), which by definition is a model of the 

organizational structure of any viable or autonomous system. 

VSM considers an enterprise interacting with its environment [5] in two ways: 

• Operation – the primary functions where all basic works are being done (like 

production, distribution, etc.); 

• Metasystem - the secondary functions which support all units work together in an 

integrated way (accounting, scheduling, strategic planning , etc.) 

This diagram illustrates the basic VSM [5]: 



 

 E represents the Environment 

 O represents the Operation 

 M represents the Metasystem 

The arrows indicate the many and various ways 

that the three parts interact. 

Figure 1. VSM basic model. 

 VSM has five key systems, one at the Operation and four at the Metasystem 

(adopted from [5]). 

We can find at the Operation: 

System 1 – Implementation / Operational Units 

Operational units where primary activities are done. The Operational units are 

responsible for producing the products or services. 

We can find at the Metasystem: 

System 2 - Co-ordination / Conflict solver 

The system responsible for stability/resolving conflict between Operational units 

and to co-ordinate the interfaces of its value-adding functions and the operations of its 

primary sub-units. 

System 3 – Control / Optimizer 

The system responsible for optimization/generating synergy between Operational 

units via a two-way communication between the Operation and the Metasystem. 

System 4 – Intelligence, Planning, Strategy and adaptation 

The system responsible for the future plans and strategies and adaptation to a 

changing environment, it implements the two-way link between the Viable System and 

its external environment getting continuous feedback from the exterior and projecting 

the organization identity to the exterior. 

System 5 - Policy 

The system responsible to guarantee that the organization works as whole making 

the policies and providing clarity about the overall direction, values and purpose of the 

unit. 

We consider that EOS must be present at both Operation and Metasystem parts and 

in all five key systems, since the main purpose of EOS is to support enterprise existence 

and viability. However, this is an open question for future research to create a full 

specification of EOS and its functions, including EOS presence in each of the five key 

systems of viable system model of the enterprise. 

The study of Complex Adaptive Systems (CAS) is also relevant for this research. 

Enterprise can be considered as complex adaptive system [6, 7, 8, 9], because it 

complies with the specification of CAS: it consists of agents – employees – which has 

connectivity and dimensionality, it operates towards self-organization and emergence, 

it may have non-linear changes and non-random future, it operates in dynamic 

environment. Authors are now looking deeply into CAS theory to find more relevant 



ideas for current research. The theory or inquiring systems may also be relevant for this 

research [10], as well as the notion of Complex Adaptive Inquiring Organization, 

which, as shown by Kuhn [9], enterprise is. 

Control theory is also applicable for this research [11], since the concept of feedback 

loop is important for adaptation to the environmental changes. The concepts of 

microgenesis and macrogenesis [6, 7] are relevant because they help to create 

mechanisms for adaptation and recovery after critical situations. We plan to integrate 

some parts of Enterprise Dynamic Systems Control developed by Guerreiro [7], and 

GOD-theory developed by Aveiro [6]. The theory of autopoiesis developed by Varela 

and Maturana [12] may be also applicable given the nature of the enterprise, but no 

further exploration has been done yet. The concept or real-time steering of the 

enterprise, discussed by Pascoa [8], may be relevant for exploration of some adaptation 

mechanisms like environment monitoring mechanism, control mechanism and planning 

mechanism. This idea is to be further developed in later research. 

 

 

4   Current state of the research and future plans 

Currently research is in its initial phase. Authors are examining different theories as 

was highlighted in section 3. Viable systems theory is being examined in more detail 

as it is considered to be the key part. There is an understanding of the concepts of EOS 

and UEOS, and the draft of methodology to solve stated problem of the enterprise. 

Currently authors work on the real case in order to specify EOS of one business 

group within large enterprise. It should give better understanding of which mechanisms 

are part of EOS and which are not, and it should lead to first draft of UEOS 

specification, as well as should help to choose good modelling method for EOS. The 

case is not ready to be published yet. 

Future plans include: 

1. Study CAS theory, theory of inquiring systems, notion of Complex Adaptive 

Inquiring Organization, control theory, concepts of microgenesis and macrogenesis, 

and autopoiesis theory in more detail in order to find the links between them and viable 

systems theory, and to understand what may be applicable for the notion of EOS. 

2. Finishing the real case exploration. The results are planned to be published. 

3. Based on the case results, stakeholders’ feedback, and further theory exploration, 

the draft of UEOS specification will be created. 

4. Based on the case results and stakeholders feedback, the modelling method for 

EOS should be chosen. It may be based on DEMO models with some enhancements. 

5. Having modelling method and draft of UEOS, this draft will be validated on the 

second real case. After that some adjustments may be needed for both modelling 

method and UEOS specification, as well as for the overall methodology. 

 

 

 

 



5   Conclusion 

The research is still in its initial phase. Comprehensive review of viable system 

approach and model has been done, as well as review of complex adaptive systems 

theory and inquiring systems theory, in addition to initial exploration of other areas 

such as control theory, concepts of microgenesis, macrogenesis, and autopoiesis. While 

deeper investigation of mentioned concepts is already planned, it will be valuable to get 

additional feedback from the enterprise engineering community about which areas to 

focus on in order to have better picture of EOS concept, and its specification as well as 

implementation. 

On the positive side, real case is under development now, and valuable insights are 

expected as a result of this case exploration. 
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