Object-Process Methodology for Intelligent
System Development

arXiv:2105.10387v1 [cs.SE] 21 May 2021

V. P. Dorofeev
Scientific Research Institute for System Analysis of Russian Academy of Sciences,
Moscow, Russia,
vladislav.p.dorofeev@yandex.ru

Abstract. Development of the new artificial systems with unique characteristics is very challenging task. In this paper the application of the
hybrid super intelligence concept with object-process methodology to
develop unique high-performance computational systems is considered.
The methodological approach how to design new intelligent components
for existing high-performance computing development systems is proposed on the example of system requirements creation for ”MicroAI”
and ”Artificial Electronic” systems.
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Introduction

Hybrid intelligent systems are considered one of the most promising areas for
the development of artificial intelligence [1]. [2], [3] introduced a hybrid super
intelligence model for solving complex real-world problems. The common architecture of this model is shown on the Fig. 1. The presented model has strong
empirical confirmation in research of complex natural systems, such as the fight
against the COVID-19 pandemic [4] [5], in the treatment of cardiac diseases [6]
and in the Systems Earth Science [7].

Fig. 1. Hybrid super intelligent system

In this article will be considered the application of this architecture to creation of new artificial systems with the aid of systematic approach. The system
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science and systematic approach were born in the middle of the 20th century for
the interdisciplinary research of complex natural and artificial systems [8], [9],
[10], [11]. Today Model-based Systems Engineering [12] is the dominant approach
in the area of creation the new artificial systems.
At the same time, there is a process of integration of methods for creating
different types of artificial systems within the paradigms of Systems of Systems,
Socio-technical systems, Cyberphysical systems, etc [13]. Naturally, the question
arises about the integration of modeling systems used in different areas. In the
field of software, the leading standard is UML [14], in the field of cyber-physical
systems SysML [15] is used. DoDAF [16], TOGAF [17] and others are used to
design enterprise architectures. [18] proposes one such unifying method based
on an object-process methodology. This method allows modeling the structure
and behavior of systems with a minimal ontology (objects, states of objects,
processes and connections between them are used) within the framework of a
single type of model. At the same time, a modeling language such as SysML
uses 9 types of models. The object-process method is now evolving and finds
applications in a wide variety of fields [18]. A similar ontology has been used
by SAP for creating enterprise applications (master data, business transactions)
[19] and has proven to be effective.
This paper considers an example of using the object-process methodology to
analyze and improve the development process of unique high-performance systems. Unique high-performance systems are understood as systems with unique
technical characteristics, the development of which implies not only the use of existing methods and tools, but also their refinement, as well as the creation of new
ones. An example of a unique high-performance system is a high-performance
system based on the Cerebras Systems - 2 chip with 2.5 trillion transistors and
a specially modified Tensorflow for it [20].
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Object-Process Methodology for System Engineering

The object-process methodology [18] for describing systems is based on the idea
of minimizing the ontology required to describe the structure and behavior of a
system. Its main components are: objects, states of objects, processes, links. Objects are intended to display the structure of the system, processes are intended
to display the behavior of the system. Links can be structural (aggregation, exhibition, generalization, instantiation) and procedural (transformimng, enabling).
On the Fig. 2 the LibreOffice Draw images that represent OPM objects are
shown.
There are two types of system descriptions that are used together: diagrams and text descriptions. The description of the system in the object-process
methodology allows to automatically translate the model into a graph representation format and simplifies its formal analysis [21] with OPCloud solution.
In this work OPM diagrams are used only. In the next section the capabilities of OPM Modeling are shown on the example of the Unique HPC System
Development.

OPM for Intelligent System Development
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Fig. 2. OPM objects
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Object-Process Model of the Unique HPC System
Development

The Unique High-Performance System is the system with superior characteristics
to existing systems that is developed with the best technologies and scientific
results. The OPM diagrams on Fig. 3 are used to explain the distinction of HighPerformance System and Unique High-Performance System. HPC Development
System is constantly developing with new capabilities and the development team
of this system is the part of Unique HPC System Development.

Fig. 3. Comparison of HPC System Development and Unique HPC System Development

At Fig. 4.A the process of Unique HPC system creation is in-zoomed by 1
level and divided on two processes: ”Production” and ”Research and Development”. For development pf the Unique high-performance computational system
the ”Research and Development” process is very important. The main function
of this process is the development of the most effective technologies and instruments for production on the base of results of the external results of research
and development and own research.
At Fig. 4.B the process ”Research and development” is unfolded at the
next level. It contains following processes: ”Screening”, ”Prototyping”, ”Development” and ”Implementation”. Here the enabling systems ”MicroAI” and ”Artificial Electronic” apear. The functions of the ”MicroAI” system are: ”Articles
Storage”, ”Prototypes Storage” and ”Solutions Storage”. The functions of ”Artificial Electronic” systems are: ”Screening Assistance”, ”Prototyping Assistance”,
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Fig. 4. Unique HPC Development Process Detalization

OPM for Intelligent System Development
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”Development Assistance” and ”Implementation Assistance”. Consequent detalization of this processes allows to make exact specification requirements for these
systems.
Thus, the object-process methodology allows you to easily and efficiently
obtain the system context and requirements specifications for the new systems.

4

Conclusion

Model-Based System Engineering in high-performance computing is the one of
the most effective living examples of Hybrid Super Intelligence Systems. The
results of the work of such intelligence are well measurable in terms of performance, energy consumption and the size of the systems being created, which
gives it additional advantages in development. The hybrid intelligent system
could be considered as the pragmatic way to super artificial intelligent system
by continual automation of system engineering task. This paper demonstrates a
simple and effective approach for the development of intelligent information systems using object-process methodology. This approach is possible with the open
source LibreOffice Draw toolkit. In combination with PostgreSQL, a full-fledged
modeling system realization is possible.
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