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Anomauia. Posensoacmvcs npobaema onmumizayii  J02ICMUYHUX Npoyecié Osl  20CNO0apiotoHux
cy0’ €Kmi6 azponpomucio8ozo cekmopa. Y cmammi po3enaoaemvcsa noGHUl YUK QOPMYBaAHHS 102iCmUY-
Ho2o nomoky. Ha ocnosi ananizy inmezsposanux noKa3HuKie OisIbHOCMI HAYIOHATbHUX AZPOXOIOUH2IE 3a-
NPONOHOBAHI MOOeNb npoyecy YNOPAOKYBAHHA MPAHCNOPMHUX Nepese3eHb Ma 00UUCTIO8ANIbHA cXxema pi-
WleHHs 3a0ai.

Knrouosi cnosa. nozicmuuui nomoku, Mooenb pecypcis, HeiOeHMuUYHi MAwuHu, NOCIi008HO-NAPAIeNbHe
6HOPSIOKYBAHHSL.

Annomauus. Paccmampugaemes npobrema onmumMu3ayuy 102UCIUYeCcKUx npoyeccos 0is X0358UCmeyio-
WuUxX cyOvbeKmos azponpoMblIeHHO20 cekmopa. B cmamve paccmampusaemcsi noaHulL Yuki gopmupo-
8aHUsA Jlo2UCmMUiecko20 nomoka. Ha ocnose ananuza unmezpuposanHvix nokazameneu OesamenbHOCMU
HAYUOHANILHBIX A2POXONIOUH208 NPEdN0HCEeHbl MOOeNb Npoyeccd Ynopsa0o1eHUs MpancHOPMHbIX Nepedo30K
U BLIYUCTUMETbHASL CXeMA PEUEHUSL 3A0aYU.

Knrouegwle cnoea: nozucmuyeckue nomoku, Mooelb pecypcos, HeuoeHmu4Hblie MAutbl, NOC1e008ameib-
HO-napainienbHoe Ynopaoouetue.

Abstract. There was discussed the problem of optimizatidogi$tics processes for agri-industrial sector.
The article discusses the complete cycle of demedap of logistics flow. Based on the analysis efith
tegrated indicators of the national agricultural ldomngs there were proposed model of the ordering
process of transportation and the computationakscé for solving the problem.

Keywords: logistics flows, the resource model, non-identioalkchines, sequential-parallel ordering.

1. Introduction to thetopic of the study

Increased competition in domestic and global marketd the simultaneous aggravation of the
problem of food security require a significant iase of the level of development of the agricul-
tural sector in the GDP of Ukraine and the traasitf the agricultural sector to more advanced
control over the entire range of core and suppgrurocesses. This leads, in turn, the need for
new, previously unused control systems agricultaréérprises, which would give the opportuni-
ty to obtain a synergistic effect due to not onptimize their own objects of management, but
also due to the interaction with related partiethanchain of promotion of agricultural raw mate-
rials and processed products. It is such an efiedttiol for the management of agricultural enter-
prises of Ukraine may be the concept of optimizatd logistics in the direction of the Associa-
tion of theoretical and methodological approackdsch uses modern world experience optimiz-
ing material flow in logistic units.

According to international studies, the use of sigfieally-based methods of optimization
of logistics processes to reduce costs by 20%c¢adise of inventories by 30%—-70%, reduce turn-
around time of material flow by 20%-50%. It is odaws that the achievement of these indicators
in real terms of the resourcing of the agricultwettor could be significant benefits.

However, due to various objective and subjectiasoas, innovative methods of optimi-
zation of logistics and marketing we are used iingehtly.

You may notice that today agri-logistics — new &pHirection of the logistics associated
with the use of its provisions and methods in teilfof agricultural production. In Ukraine agri-
logistics is at an early stage of development. Ha@arein developed countries — USA, Canada,
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Western Europe, Australia — long ago estimatedhilgd efficiency of logistic approaches in
agribusiness. Today in many countries of the Ewanpédnion in the state structures assume a
proactive role in the implementation of logisticpapaches in the activities of agricultural enter-
prises. Formed agricultural logistics as a sepaesgtearch area, in which are developed scientific
principles, methods, mathematical models, algorwhich provide the ability to plan, monitor
and manage the transportation, warehousing and thgible and intangible flows and opera-
tions that occur during the delivery of raw matksri agricultural production, the organization
of the production process, delivery of agricultysebducts processing, to the final consumer ac-
cording to its requirements.

2. Features of logistical approach

Study questions use of logistic approach in theagament of material resources, it can be ar-
gued that its novelty consists in the change adrfiies of economic activity, where the main role
is played not just the product material, and thele/process in the form of logistics flow (finan-
cial, information, return) between suppliers andstoners. Therefore, it can be noted that for the
optimization of logistic processes is to optimike entire forming cycle logistics flow [1]:

« Supply logistics.

* Logistics inventory.

 Production logistics.

« Distribution logistics.

* Warehouse logistics.

* Transport logistics.

The activity of the enterprises of the agricultusattor makes use of concepts and tools
logistics in the sphere of material support th@recbusiness through the optimization of pro-
curement processes main capital goods and otharialatin order to create or update the Park
units of technological transport, equipment neagsaperform the production process in accor-
dance with agronomic requirements, auxiliary equptn means of production processing ca-
pacity of the agricultural holding. The use of mstentation, and logistics planning and pro-
curement of material resources involves decisiokingabased on reliable, sufficient and timely
information, which should be the decision makerMjDl.e., is becoming the actual process of
creating in the agricultural holdings logisticsanmhation systems and the use of tools of informa-
tion logistics. The creation of a logistics informea system Corporation will enable the imple-
mentation of information exchanges, both within bwindaries of internal micrologistics sys-
tems and integrated supply chain (e.g. in the ntexdx@f agricultural products).

3. Integrated indicator s of the national agricultural holdings

Integrated the company's national agriculturalaecan be characterized by the following indi-
cators [2]:

« Highly diversified activities.

* Relatively low production cost and high value-adgroducts.

» Developed logistics system.

« Integration of production subsequent processirgpmmercial products.

» Geographically distributed structure.

» Developed system infrastructure.

» The availability of innovative technologies iroguction.

» The concentration of capital.

» Complex multi-level control system.

« Effective use of available resources.

« High professional level managerial staff.

» The availability of investment attractiveness flareign companies.
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The largest number of agricultural holdings recdrde Kherson, Dnipropetrovsk, Do-
netsk regions. The amount of arable land in Ukranmore than 32 million hectares, of which
40% is processed in small and medium enterprises.

Managing the logistics processes is a basic andbtiee most important components of
any enterprise information systeffioday the use of existing commercial ERP systelhasva
you to work with one integrated software product@ad of several disparate. Unified more op-
timally used to control the processing, logistaisiribution, supply, accounting, financial and tax
accounting. It should be noted that the introductd classical ERP systems belongs to the cate-
gory of “heavy” custom software products — theiesgon, purchase, implementation and main-
tenance require very careful planning in the fraimdwof a long process involving the partner
supplier or a consultant. The use of ERP systemsusmally closely linked to the creation and
maintenance of a powerful database. Among the mektknown commercial software products
that implement the concept of ERP, and are usé¢kdeirmanagement of large companies, can be
called in the first place, SAP, Oracle, Microsofydiamics, 1C:Enterprise (module — logistics),
Parus Corporation v.8:10, Galaxy — Logistics Mamagret and others. In recent years, in a world
of rapidly developing market "cloud" online verssoof systems enterprise resource planning.

4. Components of task scheduling

Structural task scheduling consists of the follayw@omponents [3]:

1. Objective (O). Many transport, educational amdlstrial events organized periodically
by the way, repeating at the same time throughdthe week, otherwise an integer number of
days. Such an arrangement allows reducing the obgikanning, which is the main purpose of
the task. Scheduling is the process of planningctiiection of centralization and evaluation of
the quality of the source information necessarysufticient for the schedule.

2. The model of the object of research (M). The ehad the object of research includes
the original (X) and output (Y), and the conversinathod in the original result (F).

3. The original set (X). The schedule is often ebterized by three main characteristics
of the event, place and time (What? Where? When?ublic transport, for example, such cha-
racteristics are: cargo, date of transport, traimke. Education is the start and end times of
classes, audience, and subject. Production isté#netsne and end time of the transaction, the
machine on which the operation is performed andnso

4. Result (Y). The result is a work plan that im#s an ordered time series of activities,
deadlines, the work required resources for the i@t of works, responsible person.

5. Method of converting the original result (F).

Possible there is a wide range of private optiohgectives and evaluation criteria of the
causes of a wide range of approaches to the seludethods of construction schedules can be
divided into three large groups [4]:

a) algorithms based on the decomposition of theg4akeduling into subtasks (attachment
tasks in the family of simpler tasks);

b) algorithms based on the method of branches arakts;

c) algorithms based on the correction current salee@terative algorithms).

Algorithms using the decomposition schedules malydsed on:

— on dynamic programming;

— on greedy strategies.

6. The evaluation criterion of the result (C).

The paper presents a class of discrete optimizatioblems, described as a version of the
fundamental problems of the theory of scheduleg fEsource model each problem class under
consideration presents a systemnof 1+ m, 1+ m+1 machines, where m parallel non-identical
machines are intended to perform n operations.
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This model was chosen as the standard for desgr#id studying the processes in which
some operations work assigned in parallel to exgsbbjects, and others create the queue in front
of the individual object. This class is a subclassoptimal ordering one- , two - and three-
operational works that are assigned to the sanmio@é machine.

The problem of optimal ordering works on identicachines are generalizations and va-
riants of the task of compiling a pipelined schedwnd fairly well understood.

The task scheduling for non-identical machines nuan@plex and virtually unexplored.

In statements of the problem the input data arens@tmatrix of assignments that generate a sig-
nificant increase in the number of feasible sohgiand difficulty finding the optimum.

For the considered models series-parallel ordeaimdjassigning work overall is a square

matrix of assignments [,6’” ]m with non-negative integers, permutation

n=(n(1),7(2),...,7(i),....n(m)) and diagonal, the corresponding permutation. i&s the basic
design for building models used task assignmeits [5

Objectives of the study form a class of tasks, Wiéca generalization of the assignment,
and with other tasks series-parallel execution.

5. The model of the ordering process

The model of the ordering process, in terms of Whiee formulated research objectives, contains
the following components:

1. System resources ate- m machines, where m non-identical machines, t.i. himas
with different performance and functionality, prdeiparallel execution of works. In the future
this system will be called duplex in the sense ifsaihput is the only machine, and the output of
the m parallel identical machines.

2. Model jobs is described by a set G of n two-staglependent worlgj at the same

time coming at the input of the system. The fitsige of the work is done on the machine first
level over timeyj, and the second stage on — machine second leeeltone Bij. Moreover

B =, if any job j cannot be performed on machiheNot simultaneously execution of works

run more than one machine. On each machine at@inyip time is assigned no more than one
work. Interrupt stages of the operation is invaldl. works are ready to run at the time conven-
tionally equal to 0.

3. As an indicator of effectiveness is the lendtithe schedule or the time of operation of
the system.

The input data serial-to-parallel arrangement dorHamatrix[Bij] , iIn which the ele-

mxn
ment Bij is equal to the execution time of the second pl&sgperation j on machine i, and the
vector[yl,,,,,y2 ’---Vn] , that determines the duration of the first stagfehe work. Overlay vec-

tor [y,....Y,,...¥,] for each row of the matriEB“} obtained in the input task data spread-

mxn

sheet[(yi B )}mxn and related combinatorial configurations.

In the most general case the problem of seriedipbnao-step ordering of activities in a
system ofl+ m machines can be formulated as follows: you mustseach column in the table

[(Vi ,[3” )]mxn one the column eleme(wyi' |3ij ) so that under given conditions the process of ex-

ecution of works to be the schedule is optimalrbglication of the selected criteria.
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In the case where the first stages zero, get thidehud parallel machines, and in the case
when there are three stages that are executedrgediyeon a single machine of the third level
(or it could be the same machine the first lewgf,have the model df+ m+ 1 machines.

Each generalization of the task assignments isidere a square tab[egij] , the ele-
m

ments of which can be the numqgjrgzg or ordered pairéyi |3ij ) or ordered triple:ﬁyi BN, )

In the first case the resulting minimal task assignt and task search many solutions of
the assignment.

In the second case, wher= m, we obtain a generalization of the assignment oia
stage works in the system of non-identical machiaed, as a special case when a single early
stages of work, the task of parallelization of a{stage work.

And in the third case we get generalization oftdsk of editor.

It should be noted that in the cage m, tasks belong to the class of NP-hard problems
even in the case of identical machines of the stémrel.

All these problems are efficiently solvable usingréfied computational scheme.

6. Computational scheme

The method of successive build local optimal sohsi which in its basis, is beyond the bounds
of the way the solutions of the assignment andediffrom the known algorithms for optimal dis-
tribution of works only acceptable increase intb&ime calculations.

The methods consist in successive improvementeobdlid solutions and build all optim-
al solutions. It consists of two sequentially perfed procedures.

The first procedure creates-Isubmatrix and a valid solution to the problems,chhele-
ments are the minimum values of the coefficientsubmatrixes ordered by non-growth and,
moreover, forms the initial matrix from the soutesk data. The second procedure consistently
finds the optimal solution for each of the submeatsi and uses the solutions obtained in the pre-
vious step.

It is possible to allocate three ways to build ati solutions.

1. The way (a) consists in addition to optimum sagpe for submatrixBl-1corresponding
components of the admissible decision for a submgr.

2. The way (b) consist in an exception of optimweguence for a submatrig _, compo-

nents of the decision and addition of the elemeh&ssubmatrix Bbelonging to a line and a col-
umn on which crossing there is an excluded decisiement.

3. The way (c) consists in replacement two compbogthe decision for a submatriy
with the components corresponding to them in timeesaubmatrix not belonging to the decision
and application to the received sequence of acttbasvay (b).

The complexity of the proposed algorithm in the starase estimated :Nmaxm“, where

N_. is the maximum number of local optimal solutionsubmatrixes.

Problems of series-parallel streamlining of tramspmrks are solved also by means of a
method of consecutive creation of local optimumisiens and are presented by the following
tasks.

The problem of optimal assignment nf two-stage works in a system P;[+ m] non-

identical machines for the case< m, which follows from the above task organize a stage
works and consists in finding of the minimum scHediength from the rectangular matrix

[Bu :|m><n.
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Task — a special case of the previous task — at fast stages of works. In a task it is
known that there are- objects, each of which is intended for departarany of pointsm and
costs of transportations of objects are knowns hecessary to minimize the cost of transporta-
tions.

This task can be considered and as a problem ofiti@i of a stream of the minimum
cost in a transport network of a special look wresreh arch of a network has single capacity.

To solve these tasks may use the same method siadjioenid local optimum solutions

by adapting it to the input data, representedrast@ngular matri{Bij] :
mxn
Formation of aninitial matrix from initial statemtsrof the problem consists in addition to
the last bottomm— n rows containing zeros.

The complexity of these tasks is estimate@wmaxﬁ log, n‘)

The next task is the problem of finding a schedwith the minimum total completion
time one-step works in the system of non-identicathines in casa > m. For the adaptation of
the developed method to the solution of this pnobileis necessary to provide the raw data in the
form of a matrix consisting of n rows and mncoluntimst is to get the input matrix of task and
forth to form the initial matrix of these data.

Further we will consider the problem of minimizitige average completion time one-step
transport works, which are known to the ready twheach vehicle to perform n runs. To per-
form the steps of the algorithm for constructinigogitimal solutions, it is first necessary to con-

struct the matrix[T i ]nxnr of moments of readiness cars to runs, to receom ft a matrix D of

dimensionnx nm and, finally, the matrix D+B, from which the adsilgle solution of a task is
found and submatrixes are formed.

As the development of the above results, considerakerest is the following model of
efficient organization of passenger transportatlors necessary to minimize the total execution
time for m-bus m pendular routes between two pdingsd 2. Transportation should provide the
m, bus company 1 anch, bus company 2. From timetables for bus statiomswkthe departure
time for each run from P1 to P2 in the oppositedation. All buses after the run have to go back
to his business. In the task you want to minimieetbtal time of buses in the outfits

To solve this problem developed an approximaterdalgn with acceptable in practice,
deviations from the optimum. It consists of two mphases. During the first phase, initial matrix
of objectives and the scheme of local optimal segeg are all optimal solutions of the assign-

ment, and the second phase is the split that mileisni(rf) =minT (1), where 7, , 7T, an op-
timal schedule for enterprises 1 and 2, respegtivel

To perform the second phase of the algorithm habhbee an auxiliary task of minimizing
the total execution time of all jobson m machines, if the number of machines is equal to 2 ,

which represenwi , n; the optimal blocks of the index works, intendedoessively for the 1st
and 2nd machine. The complexity of the algorithresmated a@( Nmaxm“).

Further the use of the above result is of conshderpractical importance in the optimiza-
tion of logistics processes in the conditions af@agdtural holdings.

7. Implemented modules

Under the theme includes several modules:

1. Automated information management system fleétims of a group with regard to the
timing of technical inspections units of technotmitransport, with the possibility of accounting
for and analysis of all cost items.
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2. Automated information control system capacityarms of agricultural holding, taking
into account the dependency of the commercial ptiggestored agricultural products from the
time of its storage.

3. Automated information control system of produetcapacity in terms of a group with
the structure of the total cost of seed materéking into account the current state of the fertile
layer, with the cost accounting for seasonal watgrertilizing, etc.

4. Based on the use of so-called "ant algorithmmlemented a WEB application for the
calculation of optimized routes units of technobagitransport.

5. Implemented software application for small tggors companies (up to 25 vehicles) on
the basis of the software using MS Excel.

8. Conclusions

Trends of development of modern economy testifiethé increasing role of logistics, which in
the conditions of growing competition, reduce imi@tion barriers and globalization is one of the
most important components of the strategic devetoyrof enterprises. The importance of stra-
tegic planning in logistics due to the possibibfyelaboration of strategic development programs
of companies that focus on the optimal organizatibatream processes and improve their com-
petitiveness. Methodological apparatus of logispics/ed the versatility of their use in optimiza-
tion of streaming processes in all sectors of tt@nemy. Integrated logistics planning contri-
butes to improving the economic sustainability @ipanies in the market due to logistic coordi-
nation, allowing you to find a compromise betwekea functional departments of the company
and to ensure its integration with the externaliremment. In modern conditions one of the main
problems of domestic enterprises is the lack oistary strategies designed for integrated supply
chain management to optimize resource companiealysis of the experience of Europe and the
USA shows that the world's leading companies fdbeg activities on strategic logistics to be
able to cover suppliers, logistics intermediaried aonsumers. The process of developing logis-
tics strategies should be based on careful studyl pbssible alternatives for the development of
the company and consist in the choice of prioritteveloping markets served needs, competitive
practices, resources and logistics service levst. dhoice of strategic directions, companies must
shift from competition on the basis of low costsl amique features of goods and services to the
strategies based on proximity to consumers antbtingation of logistics networks.
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