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Abstract:

Today, automated workplaces can be observed in a variety of fields. In this work, the development of an
automated workplace of the call-center operator for technological diagnostics, repair and maintenance
of the PC system unit was made. The purpose of the work is to develop an automated workplace for the
operator to manage the warehouse of components for the PC. When developing a model of an automated
workplace, it is necessary that the program performs a number of functions that will help to increase
the efficiency of the head of the organization: input of initial information and filling in the database;
correction and storage of data; presentation of data in a convenient form; issuance of reference data.
Taking this into account, the structure of the automated workplace software is formed. One of the parts
of the successful work of the call - center and guarantee of long-term profitable relationships with
customers is high-quality and efficient service. Quality and efficiency of service is formed: from the
availability of a single database; of highly qualified personel; from the established system of processing
applications; from the availability of high quality material and technical base; of the profit of the vehicle
and mobile communications. The service center is the principal operations: receiving requests from
customers; storage of applications in the information base; create progress reports for clients; moni-
toring progress and contributing to the database on the current work. For the distribution of components
in the warehouse, we were based on the solution of the linear programming problem. To determine the
distribution of PC components in warehouses, the algorithm for calculating the roots of the objective
function under these restrictions was considered.
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A Introduction

The basics of information and other software related to their use as a tool occupy an important
place in the course of the company. Their application makes it possible to reduce the time required
for processing customers ' orders, and, consequently, the speed of service with customers in the en-
terprise as a whole.

Of course, in order to identify all possible abilities, without exception, which carries the use
of databases, it is necessary to use a complex of software and hardware as detailed as possible to the
set tasks. Due to this, at the present time there is a great need for computer programs that would
support and coordinate the process [1, 2].

Today, automated workplaces can be observed in a variety of fields. In this work, the devel-
opment of an automated workplace of the call-center operator for technological diagnostics, repair
and maintenance of the PC system unit was made.
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The purpose of the work is to develop an automated workplace for the operator to manage the
warehouse of components for the PC.
Work tasks:

1) workplace automation analysis;

2) analysis of the operator's activity in warehouse management;

3) development of a model of an automated workplace for warehouse management;

4) development of the operator's arm functioning algorithm for warehouse management;

5) development of the operator's arm user interface for warehouse management;

6) development of the operator's arm program for warehouse management;

7) realization of the operator's arm model for warehouse management, repair

and maintenance of the PC system unit.

A 1 Conceptual modeling of the automated workplace
of the operator on warehouse management of PC components

The operator's workstation of the call-center needs to be provided with the following tasks:
- consultation on required data;
- automatic processing and formation of waybills;
- routing for scheduled jobs and the control of the route;
- payroll and the cost of transportation.

Making analysis of the listed responsibilities of the operator and the tasks which are solved
with the help of automation. In this paper, a program that will allow:

- shaping directions in automatic mode;

- keep a log of the work of drivers and vehicles;

- issuance and storage of reference data;

- creating and updating client database.

To solve the tasks, you need the source, output and intermediate data. To create a client database,
source data:

- type of work;

- the name of the head;

- phone number;

- address for correspondence;

- legal form;

- payment details;

- long-term plan.

These data are needed to implement the automated workplace function, can be represented in
the form of a relational data model [3,4].

Data redundancy is the repetition of values in tables or attributes.

Due to the compilation of tables for different sources, there is a data inconsistency.

Data computability is the significance of individual attributes can be determined according to
known values.

Information is almost impossible to lay out on minor and elementary relations, and there is no
connection between the information, it is permissible to move to the compilation of the file texture.

The structure of the file for saving "Clients" information is shown in table 1.
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Table 1 - Structure of the file for storing "Clients" information

Field name Field type Field length
Legal form Line 100
Address for correspondence Line 100
Shipping and payment details Line 100

Phone number Line 11

The name of the head Line 30

Type of work Number 30
Perspective (date and order quantity) Line 30

On the basis of this file structure, the necessary documents are created. The program sets the
necessary filtering and sorting settings depending on the type of document. Also, certain arithmetic
operations are carried out with the data. The output is projected as raw information that has been

processed or in the original form.

When developing a model of an automated workplace, it is necessary that the program per-
forms a number of functions that will help to increase the efficiency of the head of the organization:
- input of initial information and filling in the database;

- correction and storage of data;

- representation of the data in a convenient form;

- the results of reference data.

Taking this into account, the structure of the automated workplace is formed (figure 1).

Input module for source data

Operational information module

Module of generation the waybill ’(7

Information output module

Data base

Manager

Module of reference

information generation

Fig.1. Structure of the automated workplace
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The structure of this program consists of seven modules:
* the call centre operator or the operator;
* initial information input module;
* module for the accounting of timely information;
* module for editing waybills;
* information base;
* module for generating reference information;
* output module.

For specific tasks, there are a large number of different algorithms for their resolution. Finding the
necessary method is subject to additional conditions that apply to these methods. The procedure for
forming a method is associated with the recording method in a particular language.

The algorithm of the automated workplace model can be different. It uses all types of algo-
rithms: linear, cyclic, branching. All this is necessary for accurate data processing and creating the
necessary reports.

The linearity of the algorithm is the sequence of actions in the basic module of the program.
Branching algorithm is needed to extract information from files. That is, when you press the desired
key, a process is performed, which is described in the event according to the pressing of each key.

The method of this program uses opposite connections, which allow the operator to choose
the necessary approach to continue the program.

The call-center operator executes the project management. In the process, it contains the nec-
essary modules and ensures their correct interaction.

The advantage of this method is the ease and probability of structure and connection of spe-
cific elements to be clearly reflected.

When developing this program, it is important to pay special attention to the problem of ac-
cessibility, clarity and convenience of dialogue between the PC and the operator.

The program that creates a model of a call center specialist workstation is necessary to per-
form on the principle of modularity. This makes it more versatile and allows for upgrades as needed
[5, 6].

For the convenience of the operator you need to display the necessary tips and buttons.

One of the parts of the successful work of the call - center and guarantee of long-term profit-
able relationships with customers is high-quality and efficient service.

Quality and efficiency of service is formed:
- from the availability of a single database;
- of highly qualified personnel;
- from the established system of processing applications;
- from the availability of high quality material and technical base;
- of the profitability of the vehicle and mobile communications.

The service center is the principal operations:
- receiving requests from customers;
- storage of applications in the information base [7];
- create progress reports for clients;
- monitoring progress and contributing to the database on the current work.
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A 2 Description of the linear programming problem

To determine the distribution of PC components in warehouses, consider the algorithm for
calculating the roots of the objective function under these restrictions.

Variables that are included in only one equation of the constraint system with a coefficient of
1 are called basic variables (for our problem these are variables ). The other variables are called free
variables. Then equating the basis variables to the corresponding right-hand parts of the constraints,
and the free variables to zero , we obtain a reference plan defined by a system of unit vectors, which
form the basis of the m-dimensional space.

For the convenience of calculations in the simplex method, all data on the problem are rec-
orded in the simplex table:

Table 2 - Simplex table

X5 Cs B C1 C2 .. Ck . Cj . Cn
X1 X2 Xk Xi Xn
X51 Cs1 b1 a1 a . alk . aij . ain
Xss Css bs as1 as2 . ask . asj . asn
Xsi Csi bi ai1 ai2 . aik . aj . ain
Xom Com bm am1 am2 e amk . amj . amn
F A1 A2 Ak Aj An

In the top row of the table coefficients are made for all variables in the objective function.

In the first column of the table, the basic variables are introduced in the order in which they
come into the concept of restrictions, in the second — the coefficients of the objective function for the
basic variables, in the third — the right shares of all restrictions, in the subsequent columns — the
coefficients for certain unstable constraints in the concept.

In the lower line of the table, estimates are made according to any variable, which are then
characterized by:

It is obvious that for the basis unstable estimates are zero.

At any iteration of the simplex method, the conclusion from the basis of some other unstable
variable and the inclusion of another variable with the proper recalculation of the table components
are carried out. Before solving the problem it should lead to the canonical figure.

A 3 Using the simplex method to implement a model
of the operator's automated workplace for
the management of the components PC warehouse

The organization consists of 4 branches, each of which has its own warehouse. For example,

there are 3 types of goods that are needed in these warehouses. The number of goods of each type,
which should be on average in the warehouses is given in the table:
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Table 3 - Example of using the simplex method

The total
Type of 1 warehouse 2 warehouse 2 warehouse 3 warehouse “”mbe.r on
goods the basis of
wholesale
| 3 2 2 0 20
1 1 1 3 2 37
11 1 1 0 4 30
Profit from
the sale of 1 9 6 11 6
PC, rub

The table shows the total number of goods of each type on the wholesale basis and profit from
the sale of one unit of goods.

Determine how many goods of each type should be in warehouses to maximize the profit from
the sale of goods.

The final version of the system of equations:

x0=137-7/8 x2-17/8 x 5-9 / 4x6-3/8 x 7
X 3 =7-1/16 x 2+1/16 x 5-3/8x6+3/16x7

X4 =7-3/32 x 2+3/32 x 5-1/16 x 6-7/32 x 7
X 1=2-5/8 x 2-3/8 x 5+1/4x6-1/8 x 7

The optimal plan can be recorded as follows:
x3=7
x4 =7

x1=2
F (X) =137.
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A 4 Software implementation of the Simplex method

As a result of the analysis of the task and trading activity of the enterprise, a software im-
plementation was developed for the solution using the simplex method.

f |z |a |4. |s [s [: [u Is |1u | Jonacol |

] | SE) e W] &) ) FRE] =

Fig.2. Window interface of the developed program

For the problem discussed in detail in the example above, the solution using the program will
look like this:

1 Iz |3 Ia Is Is ]7 Ie Is |m l Sanscal [
1 3 2 2 0 20
2 1 1 3 2 n
3 1 1 0 4 n

-

T

O G
T T 37

Mpnenp 1 l Ngvearp 2 l Mpvensp 2 I

Fig.3. Example of solving the problem using the simplex method
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After receiving the result, we can draw the appropriate conclusions. With a given number of
PC components of each type, the maximum revenue from the sale of these products will be 137.

Let us consider a few more examples and solve them with the help of the developed program.
With the given parameters, to determine the maximum income from the sale of PC components:
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Fig.4 An example of solving the problem by simplex method.
The maximum income from a given amount of goods in this problem will be 2860 rubles.

Testing of the developed program showed that the software completely copes with the tasks assigned
to it, finding the maximum in functions under the given restrictions.

Table 4 - Example of ordering of goods by the organization
The total
Type of 1 warehouse 2 warehouse 2 warehouse 3 warehouse numbe_r on
goods the basis of
wholesale
TV BBK 0 0 0 10 170
Monitor LG 0 30 10 0 200
Camera-re- 6 0 0 0 120
corder
Profit from
the sale of 1 5400 2500 2500 3700
PC rub.
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Crnaani ]
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Fig.5. Determination of income from the ordered goods
The result shows that the maximum profit from the order will be 220900 rubles.
Let's analyze one more order:
Table 5 — Example of ordering of goods by the organization
The total
Type of number on
goods 1 warehouse 2 warehouse 2 warehouse 3 warehouse the basis of
wholesale
Keyboard
BTC 50 0 0 20 300
Mownwurop LG 0 0 20 0 200
Camera-re-
corder 0 40 0 0 120
Profit from
the sale of 1 300 3200 2500 300
PC rub.
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Fill in the appropriate table in the developed program:

Crnaant
1 Iz [3 |4 [5 Is |7 la Is ]w 3anaced ]
50 0 a 200
0 0 20 0 200
0 40 0 (i

| @ w| o] o] =] W] ] —

Fig.6. Determination of income from a given product

The income from this order was 39100 rubles.
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Fig.7. An example of solving the simplex problem
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Now, from abstract numbers, go directly to the problem that will be solved in the trading
organization with the help of the developed program.

Table 6 — Example of ordering of goods by the organization

The total
Type of 1 warehouse 2 warehouse 2 warehouse 3 warehouse numbe_r on
goods the basis of
wholesale
Keyboard
BTC 50 0 0 20 300
Momnwurop LG 0 0 20 0 200
Camera-re- 0 40 0 0 120
corder
Profit from
the sale of 1 300 3200 2500 300
PC rub.
We will enter the data into the developed program.
Crnaan |
1 ]2 ]3 ll ]5 |s |7 Ia |9 [10 [ Zanace ] :
1 0 0 0 10 170 I
2 0 k| 10 0 200 ;
3 3 0 0 0 m I
Pl :
5
6 k
7 E
8 ] |
q
10 :
e o0 20 20 :
- Bl 2 '
I 220900
Pacwrars I
Mpseep 1 I Mpueanp 2 I MNpeeaep 3 |

;

Fig.8. Determination of income from the ordered goods

The result shows that the maximum profit from the order will be 220900 rubles.
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Let's analyze one more order:

Table 7 — Example of ordering of goods by the organization

The total
Type of number on
goods 1 warehouse 2 warehouse 2 warehouse 3 warehouse the basis of
wholesale
Keyboard
BTC 50 0 0 20 300
Monwutop LG 0 0 20 0 200
Camera-re-
corder 0 40 0 0 120
Profit from
the sale of 1 300 3200 2500 300
PC rub.
Fill in the appropriate table in the developed program:
Crnaant
1 Iz |3 |4 Is Is |7 [9 llo [ Zanace! |
1 50 0 0 3] 300 !
2 0 0 20 0 200 ;
3 0 40 0 0 m |
4 |
5
6
7
8
9
10 [
[ 3200 2500 00 -
per NP 39100
_Pecenen |
Mpsavsp 1 I Npuavep 2 Mpveasp 3 |

Fig.9. Determination of income from a given product

The income from this order was 39100 rubles.
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A Conclusion

The placement of goods in the warehouse plays a key role in the optimization of warehouse

processes. The quality and speed of selection depends on how the goods are placed in the warehouse.

In this paper, the problem of goods placement in warehouses was presented in the form of a

linear programming problem and solved using the simplex method. For the presented problem the
program was made. The use of the created program at the enterprise allowed to expand the method
of storage used in the organization in a warehouse.
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