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The logistical processes of the enterprise require constant improvement and introduction of cor-
responding changes. The study of the activities of the trade and warechouse complex showed that
the main role is played by the system for managing the processes of receiving and assembling goods.
Therefore, in the article, special importance is given to the process of automation and development
of information support for a system for managing these data in the trade and warehouse complex.

The analysis and modeling of the existing processes of the company on the basis of two ap-
proaches of business modeling has been carried out. It is shown that the object approach allows
to build a more stable to changes system, has more correspondences with the existing structure of
the organization. The article presents that the functional modeling is optimal when the organizational
structure undergoes changes or is in the process of correction. Using the graphical language IDEFO,
the analyzed system is represented as a set of interrelated functions (function blocks).

To improve the efficiency of storage processes, based on the AS-IS model, a TO-BE model was
built and the efficiency of the developed model was evaluated. During the TO-BE model study,
the advantages of the embedded device for automating the processes of receiving and assembling
goods were proved, as well as the advantages of the new model in terms of key indicators: the time
of work, labor productivity, costs, the number of errors in the assembly of goods, the number of
staff.

The substantiation of a method of automation of warehouse processes of reception and assem-
bly of goods is presented, the choice of the brand of the device of trade and warehouse activity is
made. To illustrate the choice of software, basic software platforms were considered and optimal
software was identified to ensure the efficiency of warehouse processes. The choice of software was
made taking into account the possibility of integrating the data collection terminal with the 1C sys-
tem used in the company's work. The capabilities of the selected driver, its advantages and functional
properties have been analyzed.

Keywords: information support, automation of warehouse processes, trade and warehouse
complex, logistics processes.

Introduction. Statement of the problems

The warehousing operations in the activities of any company are very important and require much
attention and research. Especially in this activity it is possible to single out the processes of receiving
and assembling goods, since every day it is necessary to continuously consider hundreds and thousands
of goods. The assembly is complicated by the fact that different types of goods must be completed in
one order. If you do these operations manually, this leads to shortages, delays and re-sortings. Receiving
goods manually causes theft, improper placement by warehouse storage areas, and slows down the work
process. These errors lead to a loss of funds and the company's time, are forced to come back again and
again to correct them. Immediate impact on them has a human factor, the lack of automation of the pro-
cesses of receiving and assembling goods, accounting for goods in the warehouse. Therefore, the solu-
tion to the problem of improving and automating the process of receiving and assembling goods in
the trade and warehouse complex is an urgent issue [1].
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In order to decide the above-mentioned problem, the following problems have been defined and
solved in the article:

— the analysis of the company's activities, its organizational structure, regulations and processes in
the logistics department has been performed;

— the AS-IS model of the logistics process and the decomposition diagram of the AS-IS model of
receiving and assembling goods in the warchouse has been built;

— to improve the efficiency of storage processes on the basis of the AS-IS model, the TO-BE model has
been constructed and an evaluation of the effectiveness of the developed TO-BE model has been presented;

— the method of warehouse processes for receiving and assembling goods is justified the selection
of software (software) is made [2].

The analysis and the modeling of existing company processes

More details on the activities of the logistics department, which is carried out on the territory of
the trade and warehouse complex (TWC). Warehouses are an important element in TWC. A rational
approach to the implementation of warehouse operations is the key to the profitability of the entire trading
and warehousing complex. Therefore, organizing the logistics process, it is necessary to pay attention to
such factors as:

— the rational layout of the warehouse with the allocation of working areas, which contribute to
the improvement of the process of assembling and receiving goods;

— the effective use of space in the storage room when arranging racks and shelves for storage;

— the use of special equipment that is capable of performing various operations, which makes it
possible to reduce the number of lifting and transporting machines;

— the reduction of transportation routes inside the warehouse, which allows to reduce the throughput
of the warehouse, etc.

To build the functional model of AS-IS it is customary to use two approaches to business modeling.
Each of them has its own advantages. The object approach allows to build a more stable to changes sys-
tem, has more correspondences with the existing structure of the organization [3—5]. Functional model-
ing is well suited when the organizational structure is subject to change or is in the process of adjust-
ment. The approach of functions is better understood by performers when they receive information
about their work at the moment.

Using the graphical language IDEFO0, the analyzed system is presented to analysts and developers as
a set of interrelated functions (function blocks). As you know, modeling with the help of IDEFO tools is
the first stage in the study of any organization system [6].

After the construction, the context diagram is detailed using the first-level decomposition diagram.
Detailing the business processes allows you to identify the shortcomings of the organization, even where
functionality at first glance seems obvious. Decomposing the main block of the diagram, the following
important processes are distinguished: company management; logistics; accounting and finance; pur-
chase; marketing and sales. Fig. 1 shows the decomposition diagram of the AS-IS model.

Thus, the most important processes requiring automation, such as the receipt of goods and the as-
sembly of goods occurring in the logistics department, are identified in the analysis of the efficiency of
existing processes, based on the AS-IS functional model and the AS-IS decomposition model. Also, the
minuses of the AS-IS model in these two processes have been defined processes:

1) in the process of acceptance of the goods at the stage of registration of the invoice in the 1C sys-
tem, the expiration dates, invoices, dates, full names, the number of the consignment note, etc., are ma-
nually entered;

2) in the process of assembling goods, all assembly notes are on paper, the data on the executors and
the list of goods on the waybill are marked manually, then they entered into the program by the operator;

3) there can be re-sortings and shortages, because Large amounts of work entail errors when searching
for the right product;

4) reduced speed and productivity of assembly of goods on consignment notes due to the presence
of human factors;

5) there is no control over the correct placement of goods received in the warehouse [7].

Thus, we propose a solution and construct TO-BE model based on the identified shortcomings.
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The description of TO-BE functional model and choice of equipment

The analysis showed that one of the solutions to the identified problems and the most economical
from the point of view of automation of the processes of receiving and assembling goods will be the in-
troduction of the data collection terminal (DCT) into the logistics department. The main purpose of
the DCT is the quick and convenient collection, processing and transmission of information about
the cargo or goods in the company's information system, as well as the use of bar coding [8].

There are different categories of data collection terminal. Each of the categories of terminals for da-
ta collection has certain constructive and functional features that make them the best kind of devices in
these conditions. Selecting a particular type of terminals follows, clearly presenting the conditions under
which it will be used.

During the study of the TO-BE model, the advantages of the embedded device for automating
the processes of receiving and assembling goods were revealed:

1) the work time of the employees using the DCT is reduced;

2) the labor productivity is increased;

3) with the disappearance of paper carriers, the cost of paper is reduced;

4) with the elimination of the human factor, various constant errors of employees are disap-
peared.

TO-BE model has been formed based on the study of the AS-IS model and the processing of its
shortcomings (Fig. 2). The decomposition of the logistic process of the TO-BE model is presented in
Fig. 3.

As a result of comparing the AS-IS and the TO-BE models, the advantages of the new model are
revealed, which are presented in Table 1.

Table 1
The comparison of AS-IS and TO-BE models

The indicators AS-IS model TO-BE model

Productivity 50 consignment notes 66 consignment notes
for 8 hours for 8 hours

The paper costs 44 650 rubles 23 825 rubles
The number of errors in the assembly | On 50 consignment notes, No errors
of goods (re-sorting, shortage) an average of 5 errors are made
The number of staff required 10 people 5 people
to assemble

Thus, the introduction of AS-IS model increases the labor productivity, cuts the paper costs by half
(since paper carriers disappear for assembly), eliminates the human factor (which reduces the likelihood
of errors in the assembly of goods on invoices), reduces the required number of personnel (which allow
employees to re-qualify for other types of work in the organization) and the most important advantage is
the increasing the manageability of the warehouse.

The choice of software for the implementation of the trade and warehouse activities

The automation of the warehouse allows to ensure the most efficient management of all its proces-
ses. This approach serves as a guarantee of stable business development. The universal warehouse ma-
nagement automation system provides an operational accounting of products and detailing the placement
of goods in warehouses. The list of tasks it implements also includes inventory control and correctness
of product write-off, reservation management. Such a program is designed specifically for the manage-
ment of warehouse logistics.

Automation of warechouse management is provided through the introduction of specialized software
products. The software product will allow automating all existing processes in a short time. For the se-
lection of software analysis of existing operating systems (drivers). The results of the analysis showed
that the capabilities of the wi-fi data acquisition terminal driver are most suitable for working in
the warehouse, since it is the only driver that works with 1C: Enterprise 8. Together with the software,
manufacturers offer a set of maintenance treatments for the supported configuration [9—11].
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The advantages of the software are:

1. There is no need to change the configuration of 1C.

2. The address storage. Each driver is supplied with a configurator (mobile development environ-
ment), which allows changing the processing logic of the documents and the user interface of the DCT,
as well as developing the new operations.

3. The remote work. To work with DCT that are not connected to that particular computer on which
1C works, a wired version of the driver provides a special synchronization utility that copies files from
the DCT to a computer with 1C and vice versa. In wireless versions of the driver, the exchange takes
place directly over the Internet, by connecting via Wi-Fi or locally via the cradle (when inserted into
the cradle, the DCT starts to see the network).

4. The automatic loading and unloading of documents in 1C. It can be possible to customize the se-
lection to work on the DCT and automatically to download, upload, fill any warehouse documents 1C.

5. The teamwork with the documents. It is permissible the simultanecous work with one document
on several DCT.

6. A free configurator (mobile development environment) is supplied with each driver, which al-
lows changing the processing logic of the documents and the user interface of the DCT, as well as de-
veloping new operations.

7. Using the Mobile SMARTS 2008 platform, the mobile development environment is supplied
with the driver, which allows changing the processing logic of the documents and the user interface of
the DCT, as well as developing new operations.

8. The driver is protected by a software license, which is issued separately for each terminal in ac-
cordance with its unique code.

The additional functional characteristics of the driver are given in Table 2.

Table 2
The driver functional characteristics
The needing to make changes .
to the ICg conﬁgurationg Not required
The uploading documents to the radio terminal For automatic document exchange, you need
a module for automatic loading, unloading
The remote access to 1C It is not required. Everything works online,
through a terminal server
The supported volumes of the directory All nomenclature is taken from the 1C database
Many documents on one terminal It is possibly
The collective work with documents To work together with documents you need
a teamwork module
Mobile printing Print requires a printing module
The support of weighted goods, characteristics, It is possibly
series, serial numbers

Conclusion

Based on the analysis of the shortcomings of the AS-IS model, the TO-BE model was built for auto-
mation of the logistics department and the goods reception and assembly processes, in which it is proposed
to implement a data collection terminal. The models AS-IS and TO-BE are compared. The implementa-
tion of the TO-BE process increases the labor productivity, reduces the cost of paper by half, errors in
assembly disappear, because the human factor is removed, the work time is reduced, the number of per-
sonnel is reduces, and the most important advantage is the increase in warehouse manageability.

The selection of software was made for the integration of the data acquisition terminal with the 1C
system used in the company's work. The capabilities of the selected driver, its advantages and functional
properties are described.

The requirements to the implemented equipment are revealed, such as:

1. The optimum cost of equipment.

2. The ease of use.
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3. The reliability and quality.

4. The resistance to external influences.

5. The modernity (support wi-fi).

6. The speed of action.

As a result, the automated system for warehouse accounting of goods has been created, which en-
sures an increase in the efficiency of the logistics department in the company's trade and warehouse
complex. It is established that the implementation of the data collection terminal allows to solve four
main problems in the warehouse accounting of goods: theft of goods; shortage, re-sorting; loss of time;
low employee efficiency.

The automation of the reception and assembly of goods allows:

1. To enter the data on the completed requests into the 1C system automatically.

2. To enter the data about the accepted goods into the 1C system automatically.

3. Collect goods for customer requests without paper carriers.

4. To carry out the account of the goods automatically.

5. To perform the correct zoning of the goods in the warehouse.
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COBEPLLEHCTBOBAHUE U ABTOMATU3ALIUA
NMPOLIECCA NMPUEMA U CBOPKU TOBAPOB
B TOPIroBO-CKINAACKOM KOMINJEKCE

10.B. Modnosemuas’™ %, A.M. HadxmudduHoe>,
J1.10. OecsiHuykas’, A.[l. OecsiHuukuir?

" ®uHaHcoebill yHUBepcumem nipu pasumenscmee P® (YensbuHckuli punuart),
2. YensabuHck, Poccusi,

2 FOxHO-Ypanbckull 2ocydapcmeeHHbill yHusepcumem, 2. YensbuHck, Poccus,
3 Tadxukckull 20cydapcmeeHHbIl (hUHaHCO80-3KOHOMUYECKULl yHUSepcumenm,
2. [ywarbe, Pecniybnuka TadxukucmaH

Jlorucrudeckue MpOLECCH MPEANPUATHS TpeOyeT MOCTOSHHOTO COBEPIICHCTBOBAHUS U BHECE-
HUSI COOTBETCTBYIOIIMX M3MEHEHHUH. VccienoBaHme AeATeIbHOCTH TOPrOBO-CKIIAICKOTO KOMILIEKCa
MOKAa3aJi0, YTO OCHOBHYIO POJIb HTPACT CHCTEMa YIIPABJICHUS MPOIECCaMU MpHeMa U COOPKH TOBapa.
IToaTomy B cTaThe 0c00OC 3HAUCHHE yJICICHO MPOIECCY aBTOMATH3AINN U pa3paboTKu HH(OpMAIH-
OHHOT'O O0ECTICYCHHUS [T CUCTEMBI YIPABJICHUS JaHHBIMU IPOLIECCAMU B TOPTOBO-CKIIAICKOM KOM-
TUIeKCe.

[IpoBeneH aHANKM3 W MOACTHPOBAHUE CYIICCTBYIOIIUX MPOILECCOB KOMIIAHUU Ha OCHOBE JIBYX
Moaxo0/10B OuzHec-moaenupoBanusi. OOBEKTHBIN MOAXOJ TA€T BO3MOXHOCTH MOCTPOUTH Oojiee yc-
TOMYMBYIO K U3MEHEHHMSM CHUCTEMY, UMEET OOJIbIIIe COOTBETCTBUH C CYIIECTBYIONIEH CTPYKTYpOM
opranu3anun. OyHKIHOHATEHOE MOICIHPOBAHUE ONTHUMAIBHO B TEX CIyJasX, KOTJa OpraHH3aIld-
OHHAs CTPYKTypa MOJBEpraeTcs M3MEHEHHSIM HIIM HaXOAMUTCS B Iporecce Koppektuposanus. C mo-
MoIpko rpadudeckoro s3pika IDEFQ ananusupyemas cuctema npeacTaBieHa Kak Habop B3aUMOCBSI-
3aHHBIX QYHKIWH (PYHKIIMOHAIEHBIX OJIOKOB).

C menpio NOBHIIICHAS YPPEKTHBHOCTH CKIAJICKUX IPOIECCOB Ha OCHOBaHWH Mojenud AS-IS
noctpoena mojens TO-BE u npoBesena omnenka 3¢ dekruBHOCTH pa3paboTanHON Moaend. B xome
uzydeHust moaenu TO-BE BBISBICHBI TOCTOMHCTBA BHEIPEHHOT'O MIPHOOpA TSl aBTOMATHU3AIIH TIPO-
[[ECCOB TpHUeMa B COOPKH TOBapa, a TAKXKE JOCTOMHCTBA HOBOM MOJEIH IT0 OCHOBHBIM ITOKAa3aTeIIsIM:
BpeMs paboThbl, MPOU3BOAUTEIBHOCTE TPYa, 3aTpaThl, KOJHMUECTBO OIIMOOK MpH cOOpKe ToBapa,
YHCIICHHOCTh TIEPCOHAIA.

[IpencraBneHO 000CHOBAHNE METOAA aBTOMATH3AIIUH CKIAJICKUX IPOIIECCOB MPHUEMa U COOPKH
TOBapa, NPOM3BEIEH BEIOOP MapKu MpuOOpa TOPTOBO-CKIAACKON NeATeNbHOCTH. [ wimrocTpanun
BbIOOpa mporpammHoro obecnedenus (I10) paccmoTpeHsl 0a30BBIE HMPOTrpaMMHBIE IUIATGOPMBI U
BEIsIBIIeHO onrtuMaiibHOe [10, obecnieunBaromiee 3pPpeKTUBHOCT CKIAaICKUX mporeccoB. Beidbop 10
MPOM3BENICH C YY€TOM BO3MOXKHOCTH MHTETPAIlMU TepMHHaNa cOopa AaHHBIX ¢ cucteMoit 1C, wuc-
moJp3yeMoil B paboTe kommaHuu. [IpoaHanm3supoBaHbl BO3MOKHOCTH BBIOPaHHOTO jApaiiBepa, ero
MpEeUMyIIecTBa U (PYHKIIMOHAIBHBIC CBOMCTBA.

Knouesvie crosa: ungopmayuonnoe obecneuenue, asmomamusayusi cKIAOCKUX NPoYeccos,
MOpP2080-CKAAOCKOU KOMNIIEKC, TOSUCMUYECKUE NPOYECCHL.

Jumepamypa

1. Boneun, B.B. Cxnao: opeanuszayus, ynpasnenue, nocucmuxa / B.B. Boaeun. — M.: Jlawxos u K.,
2015. - 724 c.

2. Kmoes, A.C. Aemomamuszayuss nacmpotixu cucmem ynpaenenuss / A.C. Kmoes, B.A. Pomau,
B.®. Kyzuwun. — M.: Anvanc, 2015. — 272 c.

3. lloonogemnas, FO.B. Ananus Kommepyeckou 0esmenbHOCmU KPYNHbIX POZHUUHBIX cemel Maza-
3uno6 ovimoegou mexuuku / FO.B. Iloonosemnas, M.B. Byneaxoea // Ynpasnenue @ cogpemenuvix cuc-
memax. —2014. —Ne 4 (4). — C. 55-59.

4. Unghopmayuonnoe obecneuenue Manoco0 UHHOBAYUOHHO20 OU3HeCA: KOJLIEKMUS. MOHo2p. / noo
peo. npo. I111. [lepesepszesa. — M.: Ilepo, 2016. — 164 c.

168 Bulletin of the South Ural State University. Ser. Computer Technologies, Automatic Control, Radio Electronics.
2018, vol. 18, no. 4, pp. 160-169



lModnoeemHas FO.B., HadxxmudduHoe A.M., CoeepuweHcmeoegaHue u asmomMamu3sayusi
OecsiHuykas J1.10., OecsiHuukut A.4. npouecca npuema u c60pku moeapoe...

5. Asmomamusayus OusHec-npoyeccos Komnanuii ¢ coomsemcmeuu ¢ kouyenyuei CRM: xonnex-
mus. MoHozp. / noo. peo. E.B. Bynoesoii. — M.: Ilepo, 2017. — 134 c.

6. Jacmun, 3. Tecmuposanue npocpammnozo obecnevenus. Buedpenue, ynpagienue u agmomamu-
sayus /2. [Jacmun, /. Pawka, /. [lon. — M.: Jlopu, 2013. — 567 c.

7. Cospemennas nocucmuxa / noo peo. Joiwconcona [.C., Byoa /[.®., Boponoy /[.JI., Mepgu-mn. ILP. —
M.: Bunvsme, 2015. — 624 c.

8. Ungpopmayuonnoe obecneuenue. Ilpoexm no asmomamusayuu yYnpasgieHus cpeoHuM npeonpu-
amuem. — http://kit-project.narod.ru/4.6.htm (0ama obpawenus: 05.09.2018).

9. Innovative strategy for improving the efficiency of industrial enterprises management / A.A. Lub-
nina, M.V. Shinkevich, E.N. Yalunina et al. // Revista ESPACIOS. — 2018. — Vol. 39, no. 09.

10. Operations, Logistics and Supply Chain Management: Definitions and Objectives / H. Zijm
et al. // Operations, Logistics and Supply Chain Management. — Springer, Cham, 2018. — P. 27—42.

11. Richards, G. Warehouse management: a complete guide to improving efficiency and minimizing
costs in the modern warehouse / G. Richards. — Kogan Page Publishers, 2017. — 513 p.

Ioanoeernas I0ausa BanepbeBHa, 1-p niei. HayK, JOICHT, 3aB. KadeApoil MaTeMaTHKH U UH(OP-
MaTtuku, OuHancoBblil yHUBepcuteT npu [IpaButenscree PO (YensOunckuit Gpunman); npodeccop Ka-
(eapsl pyccKoro A3bIKa Kak HHOCTPaHHOTO, HO»KHO-Y panbekuii rocy1apcTBEHHbI YHUBEPCHUTET, T. Yens-
OuHCK; y-u-l-i-a-v-a-l@mail.ru.

Hamzkmuaannos Acaayiaino Mup3oeBud, Kaua. (Gu3.-MaT. HayK, 3aB. Kadeapoil MaTeMaTHIecKoro
MOJEJINPOBaHUs U HHPOpMauH, TalKUKCKUIA rOCyJapCTBEHHBIH (DMHAHCOBO-3KOHOMHUYECKUM YHHUBEP-
cuter, T. Jlyman6e, Pecniyonuka Tamxukucran; asadullo-tj@mail.ru.

Oscannukas Jlapuca FOpseBHa, KaHJ. TeXH. HAYK, JOICHT Kapeapbl MATEMaTUKU U nH(pOpMa-
tuku, Ounancoblii yausepcutet npu llpaButensctBe PO (Yensabunckuit dunman), r. YensOunck;
larovs@rambler.ru.

OBcsaHunkuii Ajexceil IMUTpueBHY, CTYJCHT BpICIIeil IKOJIBI SIEKTPOHUKH U KOMITBIOTEPHBIX
HayK, FO>xHO-Y pasbCKuid rocy1apcTBEeHHbIH YHUBEPCUTET, T. YenabuHck; alexaol2@rambler.ru.

Hocmynuna e pedaxyuio 28 aszycma 2018 2.

OBPA3ELl HUTUPOBAHUSI FOR CITATION

The Improvement and Automation of the Processes Podpovetnaya Yu.V., Najmiddinov A.M., Ovsyanits-
of the Products Reception and Assembly in the Trade- kaya L.Yu., Ovsyanitskiy A.D. The Improvement and
Warehouse Complex / Yu.V. Podpovetnaya, A.M. Najmid- Automation of the Processes of the Products Reception
dinov, L.Yu. Ovsyanitskaya, A.D. Ovsyanitskiy // Bect- and Assembly in the Trade-Warehouse Complex. Bulletin
auk HOYpl'Y. Cepus «KoMIBIOTEpHBIE TEXHOJIOTHH, of the South Ural State University. Ser. Computer Tech-
yhpaBJeHue, pagrodnekTpornkay. — 2018. — T. 18, Ne 4. — nologies, Automatic Control, Radio Electronics, 2018,
C. 160-169. DOI: 10.14529/ctcr180416 vol. 18, no. 4, pp. 160-169. DOI: 10.14529/ctcr180416

BecTHuk HOYplY. Cepusi «KomnbloTepHble TEXHOMOMUY, ynpaBreHne, pagnoarneKTPoHuKay. 169

2018. T. 18, N2 4. C. 160-169



