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||| Editorial

It can be well-recognized that nowadays practically all modern multilevel man-
machine production systems (MMPS) implement successfully labor-consuming
functions, e.g., material and financial accounting, drawing up the payroll, inven-
tory control, etc., together with determining a variety of planning parameters as the
due date for the production program, capacity of different resources assigned to
MMPS to carry out the program, and other important tasks [16-17,37,43,123-124,
etc.]. However, MMPS, especially under random disturbances, rarely use on-line
control techniques for developing control actions to enhance the process of realiz-
ing the production program. This is due to the fact that each individual case of any
MMPS requires an adequate mathematical model for solving both planning and
control optimization problems to forecast the course of the production process.
Such a model enables comparing various problems’ solutions subject to restrictions
imposed on the MMPS, and, thus, estimating expected results. By considering “tai-
lored” objectives for different versions of feasible solutions, we can choose the op-
timal one.

Yet, tempting opportunities run into substantial difficulties in developing
mathematical models of production processes, especially for enterprises structured
on a multilevel hierarchy, as practically all modern enterprises are. This is because
determining the optimal model for a production unit (or even for a group of units at
the same hierarchical level to be operated in parallel) does not solve the problem of
optimizing the production unit at the higher hierarchical level to which the units of
the lower level are subordinated. This, in turn, originates from the common fact
that unification of mathematical models for a group of units at a certain hierarchi-
cal level practically never coincides with optimality for a unit at the senior level.
To solve that problem (in our opinion, one of the most difficult and yet unsolved
problems of industrial engineering and cybernetics) one has to implement princi-
ples of multilevel coordination and interaction [57-59,143]. This has to be under-
taken in combination with simulative modeling, which also faced serious difficul-
ties for multilevel MMPS due to various disruptions of production processes by
random interferences which cannot be foreseen because of their indeterminate
chance nature. This, in turn, requires developing various complicated simulation
techniques to solve control problems at such installations.

Since [143], this monograph written by Prof. D. Golenko-Ginzburg is the first
attempt to create an integrated mathematical model for planning, checking and on-
line control of hierarchical MMPS on the basis of coordination and interaction.
Each level of the hierarchy is mapped on a finite set of local models, generally
simulative ones. Under proper conditions, optimization through these models
makes it possible to satisfy various optimality objectives and results in either
choosing necessary control actions or proceeding to the next higher hierarchical
level with a more aggregated simulation model. Proper flows of information and
control signals can, thus, involve the whole system and ensure its optimal solution
founded on coordination principles. The author has created a variety of standard



MMPS on-line control models where coordination and interaction principles are
incorporated. Besides this, various single-level production units under random dis-
turbances are considered in the monograph. Those units comprise multichannel
queuing systems based on job-shop models in the scheduling theory as well as re-
source delivery models for production systems with random durations, various as-
sembly line systems, etc.

The methods proposed in the monograph provide efficient solutions of prob-
lems like determining optimal inspection moments for the course of production,
coordinating the work of separate sections of the enterprise, optimal monitoring of
resources within a section and reserve resources at higher hierarchical levels, and
forecasting how the program will be carried out.

Within the last five decades the author confidently leads his multiple scientific
school set up first in Russia and then in Israel, to present the achieved results in the
form of a robust general theory.

The monograph is being published in two volumes:

In Volume 1 [56], the author presented a collection of theoretical results not be-
ing directly related to specific control models for real production systems. The re-
sults include methodological conceptions in order to create a multilevel control
model covering all levels of hierarchy - from a single-level production unit to
three-four- level factories. Such a control model has to comprise a variety of coor-
dinated optimization models for MMPS under random disturbances.

In Volume 2, the author presents a collection of heuristic on-line control models
related to actual production systems. Those models are not based on optimal prob-
lems' solutions and, thus, are not aimed at optimal probability control. However,
those models incorporate advanced heuristic approaches and cover all practical re-
quirements applicable to real industrial enterprises.

The monograph will be useful as a tutorial for graduate scholars specializing at
"Production Planning and Control", "Industrial Engineering", "Operations Re-
search", “Management Science”, as well as in Academic Institutions and organiza-
tions involved in planning and controlling large and highly complex MMPS. There
is every reason to expect the reader to find this monograph valuable when taking
advantage of the methods presented for solving problems of checking, forecasting,
calendar planning and on-line control of modern MMPS.

Scientific Editor

Burkov V.N.
Professor and Laboratory Chief, Institute of Control Sciences,
Member of the Russian Academy of Natural Sciences
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