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SIMULATION OF THE OPERATION
OF THE MOBILE EQUIPMENT STORE «RK-TEL»

In this paper, the relevance of optimizing business processes by
computer modeling methods is considered. The term simulation modeling
was investigated. As a result of studying the literature, the GPSS modeling
language was selected and based on it, the work of the mobile equipment
store «RK-Tel» in Atyrau was simulated during the working day. Based
on the results of the work carried out, we determined the dependence of
the probability of service failures and the length of queues created for
cashiers on the number of consultants, the intensity of service and the
arrival of customers. As a result of the simulation, results were obtained
on the possible optimization of the process and effective customer service.
As a result of the study, it was found that at the current parameters,
the efficiency of the system will be increased. The work of the mobile
equipment store «RK-Tely was optimized by introducing an additional
cash register. It is shown that with the addition of an additional cash
register, the store can serve all customers, and the number of people in
the queue has decreased. This study allowed us to optimize the operation
of the store, eliminate failures and reduce the waiting time in the queue.

Keywords: simulation modeling, modeling, GPSS, optimization,
store optimization, mobile equipment store.

Introduction

From models of technical, technological, and operational structures to
questions of human existence and the world, computer simulation has found
realistic use in all fields of human life. Rather than learning from your own or
others’ errors, it is preferable to consolidate and evaluate your understanding of
actual life with the results of a simulation model. The aim of this project is to

70



Becmnux Topaiiebipos ynusepcumema, ISSN 2710-3536. Cepus gusuxo-wamemamuueckas. Ne 2. 2021

improve [1,2] the operation of the «RK-Tel» mobile equipment store in Atyrau.
Currently, each of us shops for phones, accessories, and other products at a
cellular equipment store. There are always queues in cellular equipment stores for
which a consumer does not want to lose time; thus, for the shop to be appealing
to consumers, it must be arranged in such a manner that the user spends the least
amount of time in the queue.

Materials and methods

We suggest that you approach this problem using the GPSS tool [3,4], which
allows you to evaluate both the job and the results of each organization’s activities.
It allows you to predict the results of the created organization’s activities and
provides a high-level analysis of the project’s viability. It also allows you to test
the model’s accuracy as the input data is changed. At the cell equipment store, there
is a cashier, as well as a consultant for loaning money and a consultant for selling
tablets. A large number of contractors are permitted to work behind the counter.
When a customer comes into the shop (the flood of new clients is distributed rapidly
with some intensity A), a consultant immediately meets him to counsel him on
the order he is making; if the consultant is busy, the client waits for his release.
If there are still a lot of people in line, the customer sits or exits. The customer’s
wait time for the consultancy is dictated by the consultant’s quality of service
(n). After meeting, the client goes to the cashier to pay for his transaction; if the
cashier is occupied, the client waits for his release. The amount of time a cashier
spends servicing customers is dictated by the cashier’s operation’s severity (i).
After paying for their order, the person departs. On a day off, we spent 8 hours
observing the cashiers and advisors at the mobile equipment shop «RK-Tel» [5].

The cash register method in the «<RK-Tel» shop is a multi-channel CFR with
failures. Every 4 &+ 2 minutes, a customer appears by the cashier, and one customer
takes 10 = 2 minutes to serve. Given that the consumer queue serves two windows,
deciding on its features is critical (see Figure 1). The lines in Figure 1 represent
possible application (i.e. customer) travel paths, while the triangles represent the
application queue. In the layout of the required statistics, we will provide the risk
of disappointment, that is, the possibility that an incoming customer will find a
queue of ten customers in the store and leave [6].
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Figure 1 — The operation of the cash register in the «RK-Tel» store

According to the schematic representation of the «KRK-Tel» shop, the GPSS
language model for it can be written as follows (see Figure 2):

Figure 2 — «RK-Tel» store model in GPSS language

This model’s transactions behave exactly like those of the simulated store’s
customers. When the OCHER memory’s two units are still full, transactions from
the GENERATE block will fail in the ENTER block and must wait for the memory
to be unlocked, just as consumers must wait for one of the two cashiers to be
released. The following is how the TEST block is used. The condition indicated
by the letter L after the word TEST, i.e. the condition «less thany, is tested when
a transaction enters this block. The values to compare are set in the TEST block’s
fields A and B. As a result of checking condition Q110, the transaction will obey
the OTKAZ mark - which will be lost by the model’s line 100. This is the time it
takes for a customer trapped in a line of 10 customers to leave [7].
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Figure 3 — Report on the research of the «RK-Tel» store model

Let’s look at the research report in detail. During the simulation, the ENTRY
COUNT column displays the number of transactions that passed through each block
of the model. So, the GENERATE block generated 120 transactions, resulting in a
rush of customers to the store within 8 hours. In the OTKAZ block, 16 transactions
were lost. You can get an estimation of the likelihood of failure from here: =
16/120=0.13. The employee load factor is 0.983, indicating that cashiers are
fully employed. We recommend adding one cash register to increase the store’s
performance. Let’s pretend that customers arrive at the store every 4 + 2 minutes,
and we need to figure out what the customer line looks like, thinking that they’ll be
served by three cashier consultants. We also cut the line from 10 to 6 participants.
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Figure 4 — Optimized model of the «RK-Tel» store

This model’s purchases are identical to those of the simulated store’s clients.
When all three units in the OCHER memory are filled, transactions from the
GENERATE block are unable to access the ENTER block and must wait for
the memory to be opened, just as consumers must wait for one of the six store
locations to become accessible [8,9].

Results

Figure 5 — Report on the research of the optimized store model «RK-Tel»
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We can see in the research report that as the number of cash registers grows,
OTKAZ =0 appears in the graph. The GENERATE block generated 117 purchases,
which corresponded to the number of customers who visited the store within the
first eight hours. There were no customers in the queue at the close of business
hours. The employee load factor fell to 0.801 percent. The theory of queuing is
discussed in this article. We studied the GPSS methods, which enable us to assess
the function as well as the outcomes of any organization’s activities. On the case
of the mobile equipment store [10] «RK-Tel,» we looked at the multi-channel
CFR with failures in depth.

Conclusion

As a result, the optimization of the customer flow in the store with an
improvement in the performance of the customer flow was considered in this article,
which was based on simulation modeling. In the GPSS programming language,
a simulation model was developed. The outcomes were collected, and they were
usually better. We looked at the literature on GPSS device service and used it to
model the operation of a cellular equipment store during the working day. We also
discovered that the number of consultants, the intensity of service, and the arrival of
customers all influence the likelihood of service delays and the duration of queues
formed for cashiers. By adding a second cash register to the mobile equipment store
«RK-Tel» in Atyrau, we were able to improve its performance. We’ve shown that
by adding a cash register, the shop can now accommodate all customers, and the
number of people in line has shrunk. The store’s service was streamlined as a result
of this activity, failures were eliminated, and queue wait times were shortened.
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X. JlocMyxaMeioB aThIHIIAFbl AThIpay YHHUBEPCUTET1
Kazakcran PecniyOnukacel, ATeIpay K.

Martepuan 15.06.21 6acnara TycTi.

«PK-TEJI» ¥JIbl TEXHUKA JYKEHIHIH
KYMBICBIH MOJEJIBJAEY

Byn orcymvicma xomnvromepnix moodenvoey sdicmepimven Ou3Hec-
npoyecmepdi  OHMAUNAHOLIPYOLIY — ©3eKMiNiel  KaApacmulpblidobl.
Mooenvoey mepmuni 3epmmendi. Ooebuemmi 0Ky KOpbLMbIHObICH
oouvinuwia GPSS modenvOey mini manoanovl i oHe OHBIH Heli3iHOe
Amuipay Kanacvinoa sicymvic Kyui iwinoe « PK-Teny mobuns0i mexnuka
OYKeHIHIH JHcYyMbICcbl MoOenvoeHOi. JKypeisineen owcymvic Homudicenepi
OoubIHWA Kbl3Mem Kepcemyoezi IpKInicmep blKMUMAaiObleblHblY HCOHe
Kaccupnepze JHCacaiamovli Ke3eKkmep Y3blHObI2bIHbIY KOHCYAbMAHMMAp
CAHbIHA, KbI3Mem KOpcemy KapKblHObLIbIZbIHA JICOHe KAUeHmmepoiy
KenyiHe moyendiniei anvikmandel. Moodenvoey nomusicecinOe npoyecmi
OYMAUNAHObIPY — JICOHE — KIUEHmmepze MuiMoi  Kblsmem  Kepcemy
Homuoicenepi  anbinobl. 3epmmey HOMUdICECiHOE JiCYUeHiH asblMOodabl
napamempiepi Ke3inoe noK JHCO2apbliaumbiHbl aHblKmanovl. Kocvimua
Kaccanwlk annapammol enzizy apkwiivl « PK-Teny mobunvoi mexnuxa
OYKeHIHIH JHCYMbICHIH OHMAUIAHObIPY JHcypeizindi. Kocvimuwa kaccamviy
KOCbLIYbIMEH ~OYKeH Oapivlk Camvin aiyubliapeda Kul3mem eme
anamslHObI2bl JHCOHe Ke3eKme mypeaHn aoamoapobly CaHbl a3au2aHbl
Kepcemineen. byn zepmmey Oykemmiy oicymuicoln Oxmauianobipyea,
comcizdikmepoi  Jcolea  JcoHe Ke3eK Kymy YaKblmolH —azaimyed
MYMKIHOIK OepOi.

Kinmmi cesdep: umumayusnieix mooenvoey, moodenvoey, GPSS
MoOenvOey mini, OHMAIAHOLIPY, OYKeHOi OHMAUIAHOBIDY, MOOUILOL
HCabOLIKMAap OyKeHi.
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ATBIpayCKHii TOCYIapCTBEHHBIN yHUBEpCUTET UMeHH X. JlocMyxamenoBa
Pecny6ninka Kaszaxcran, T. AThIpay.

Martepnan noctynui B peaakuuto 15.06.21.

MOJEJUPOBAHUE PABOTHI MATABHHA
COTOBOW CBSI3U «PK-TEJI»

B oaunou pabome paccmompena axmyanbHOCMb ONMUMUZAYUU
OusHec-npoyeccos Memooamu KOMNHbIOMEPHO20 MOoOeaupoganus. boin
Uccie008aH mepmMuH UMUmMayuonHoe mooeaupoganue. 1o umoay usyuenust
aumepamypul 6vL1 6biOpan 361k Modenuposanusi GPSS u na ee ocnose
nposedeno modenuposanue pabomvl MAa2a3uHd MOOUTLHOU MEXHUKU
«PK-Ten» 6 2. Amwipay 6 meuenue pabouezo Ous. Ilo pesynomamam
nposedeHHotl  pabomel  Onpedenunu  3A8UCUMOCMb  BEPOSMHOCU
cboeg 00CIYHCUBAHUSL U ONUHBL OYepeoel, CO30A8AeMbIX K KACCUPAM,
OM  KOAUYeCmBa KOHCYIbMAHMOS, UHMEHCUBHOCU OOCIYHCUBAHUS U
npubbimus Kiuenmos. B pezynomame mooenupoeanusi Obiiu noy4eHsl
PE3VILMAMbL N0 BO3MONCHOU ONMUMUZAYUU Bpoyeccd U IPHeKmueHomy
obcnyoicusanuo  Kiuenmos. B pesyibmame  uccieooganusi  6bLio
YCmanosnieno, umo npu mexywux napamempax KIIJ[ cucmemor 6ydem
nogviwen. Ilposedena onmumuzayus pabomvl mazazuna MOOUTLHOU
mexnuku «PK-Ten» nymem 68edenusi OONOIHUMENLHOZO KACCOBO2O
annapama. Ilokazano, umo c¢ 0obasieHuem OONOIHUMENbHOU KACCbl
Mazazun Modcem O0OCIYHCUBAMb 6cex NOKynamesel, a KOoauyecmeo
mooell 6 ouepedu YMEeHbUWULOCh. Jlannoe ucciedosanue no360aUl0
ONMUMU3UPOBATNL PAbOMY MA2A3UHA, YCMPAHUMb COOU U YMEHbULUMND
8peMsi 0AHCUOAHUS 8 OUEpPeOl.

Knrouesvie cnosa: umumayuonnoe mooenuposarue, Mooeiuposanie,
GPSS, onmumuzayust, onmumMuzayusi Ma2asund, Ma2asur MOOUILHOU CE531.
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