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Abstract. The article deals with a management accounting information system (MAIS) for block
parquet manufacturing. The presented solution ensures the implementation of the accounting
policies adopted at a particular enterprise for raw material (round timber), work-in-process
(parquet friezes) and finished products (block parquet) within a single MAIS on the basis of a
logistic approach. Applying design patterns and modular architecture of the MAIS simplifies the
process of its adaptation and configuring. Utilizing the proposed MAIS at a block parquet
manufacturing enterprise allowed introducing effective measures to reduce industrial wastes and
improve the quality of the finished product.

1. Introduction

Enterprises producing block parquet belong to the woodworking industry and are characterized by the
use of hardwood timber (oak, ash, walnut, etc.) as a raw material, which leads to a high cost of the
finished product [1]. Other main features of parquet manufacturing include its organization on the basis
of a multi-stage model of the technological process.

To carry out an objective cost assessment for the processing of an expensive raw material in any part
of the technological chain and to purposefully reduce the expenditure rates for the block parquet
manufacturing, we need to have reliable information about all the components that make up the material
flow balance including wastes and production losses.

To solve this problem, it is required to implement a management accounting information system
(MALIS) at a block parquet manufacturing enterprise [2, 3].

It should be noted that the methodological basis for building effective production management
systems is a logistic approach. It defines a system of principles, methods and means and provides control
of the material flow and the information flow accompanying it subject to the specifics of a particular
multi-stage manufacturing system [4, 5].

Thus, one of the necessary conditions ensuring the efficiency of modern block parquet manufacturing
is to utilize a MAIS developed on the basis of the logistic approach to controlling the material flow of
the wood flooring enterprise.

2. Problem formulation
The broad production cycle of the block parquet manufacturing consists of the following separate

production processes [6]:

e producing friezes (semi-finished product) from round timber;
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e producing block parquet (finished product) from the friezes.

At the same time, both processes can be deployed at geographically dispersed manufacturing sites of
the enterprise.

Figure 1 and Table 1 present a model of material balance of the block parquet manufacturing process
and its technological map, respectively.
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Figure 1. A model of material balance of the block parquet manufacturing process.

Table 1. A technological map of the block parquet manufacturing process.

Warehouse/Stage Operation Unit
Friezes production process

Whr Raw material (round timber) m? (cubic meter)
S1 Round timber sawing md

Sz Friezes producing pc (piece)

S3 Friezes drying pc

Ss Friezes sorting pc

We Friezes storage pc

Block parquet production

Ss Parquet producing pc

Se Parquet sorting and packing m? (square meter)
Wp Finished product (block parquet) m?

storage

Accordingly, the balance of the material flow in the parquet manufacturing is described using the
following system of equations:
{MR=M4+L1+L2+D4 .

M: =M, + L, +D,,
where:

Mg — expenses of round timber;
L —sawn losses of round timber;
L, — lumber losses;

D4 — wastes of the friezes;

M, — receipts of the friezes;

My — expenses of the friezes;

Ls — losses of the friezes;

Des — wastes of parquet;

M receipts of parquet.
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The indicators Li, L, and Ls are the irretrievable technological losses of raw materials (sawdust,
woodchips, etc.) to be calculated based on the normative coefficients adopted at the enterprise for each
type of timber.

The wastes D4 and Ds are the products that do not correspond to the utilized at the enterprise
classification of block parquet according to types of sawing or grades of timber [7].

All values in the expression (1) must be assigned to the same reporting period and converted to a
common unit of measurement.

Production accounting is maintained subject to the results of physical inventory at Wr, Wr and Wp
warehouses.

This reduces the efficiency of production management, because real work-in-process (WIP) balances
are not recorded at all cost centers of a multi-stage technological process, which does not allow one to
get an objective cost assessment of the finished product [8].

Based on the above, let us formulate the requirements for the functionality of the MAIS for block
parquet manufacturing:

e providing support for all types of management accounting using a single information system;
o reflecting the specifics of block parquet production accounting at a particular enterprise;
e providing WIP accounting throughout the block parquet manufacturing process.

To ensure the required functionality, it is necessary to utilize the MAIS that has mechanisms for
adaptation to changing process parameters and to the specifics of the cost accounting organization at a
particular parquet manufacture.

3. Solution approach
In [9], an approach to configuring of the MAIS for multi-stage manufacturing is presented.

According to this approach, a MAIS for block parquet manufacturing can be described using an
object-structured model, the elements of which are described as follows:

Si=<A4,(C;, K)), W; >, where:

e Ai—an object of the virtual class “Aggregate”;

e C;—anormative output coefficient (for stages Si, S» and Ssthe value of this coefficient is less
than 1 and it is equal to 1 for the remaining stages);

e K;—aconversion factor to a common unit of measurement for the item quantity;

e Wi —an object of the virtual class “Warehouse” loaded with item balance.

Since the concept of management accounting for block parquet manufacturing is based on the
principles of inventory accounting, a virtual warehouse as the basic element of the object-structured
model is used.

To simplify the building of the MAIS software architecture on the basis of the described model, a
design pattern of the virtual class “Warehouse” in UML (Figure 2) was developed [10].
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Figure 2. UML design pattern of the virtual class “Warehouse”.

As shown in Figure 3, the MAIS architecture has a modular structure and consists of subsystems that
ensure the implementation of the accounting policies of the enterprise producing block parquet [11].
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Figure 3. A structurial scheme of the MAIS for block parquet manufacturing: a — for separate
management accounting of friezes and block parquet; b — for management accounting of friezes
and block parquet whithin a single manufacturing process.

To organize the maintenance of all types of management accounting within a single production
process, it was proposed to assign friezes to the category of WIP [12]. In this case, We is considered as
an intermediate warehouse of the block parquet manufacturing.

The presented solution of a MAIS ensures the implementation of the production accounting policies
adopted at the enterprise, the formation of item numbers for each accounting group and the maintenance
of relevant transaction logs in a single database.

For each real and virtual warehouse, the standard material balance equation is true:

B =K(BY +R" ~E”) t=1T  where

e n—item number;
Bl(”) — item balance at the end of the reporting period t;

Bt(fl) — item balance at the beginning of the reporting period t;

Rfm — item receipts during the reporting period ¢;

Ef”’ — item expenses during the reporting period ¢.

As a rule, the conversion factor K is defined subject to the geometric characteristics of a parquet
strip, for instance, area and volume. Thus, for parquet strips of standard sizes 350x70x15 (mm), the
conversion factors are 0.0245 m?/pc and 0.0003675 m*/pc, respectively.

The validation of output data of the MAIS is carried out by comparing them with actual data obtained
on the basis of physical inventory results in real (Wr, Wr, Wp) and virtual warehouses (W1-Ws) of the
manufacturing process at the end of the working day [13, 14].

If the discrepancy between these indicators exceeds the allowable value, a reconfiguring procedure
for the parameters of the corresponding subsystem in the MAIS is performed.

The proposed MAIS has been implemented on the 1C: Enterprise 8.x platform [15].

The system contains tools for creating operational reports and charts (Figure 4) to support decision-
making for the block parquet production management.
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Figure 4. An example of a chart showing the total values of block parquet outputs by grades of timber.

4. Conclusion
The article presents a MAIS solution for block parquet manufacturing based on a logistic approach.

Applying design patterns and modular architecture simplifies the process of adaptation and
configuring the MAIS, and also ensures high efficiency in the implementation of the accounting policies
of a particular enterprise.

Utilizing the proposed MAIS at an enterprise for block parquet manufacturing allowed developing
effective measures to reduce production wastes and to improve the quality of the finished product at a
relatively low cost of the MAIS implementation and maintenance.
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