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For searching alternative ways to develop the city of Mosul, it is reasonable to take
on the basis the economic and geographical position of the region. Geographical location
is a border area located in the triangle of the border between Iraq and Turkey and Syria.
Mosul city has sufficient potential to occupy its place at transit of goods from Turkey to Iraq.
Transit is one of the promising trends for the growth of the economy as a border city and for
the country as a whole. The main reasons for the opening of this line is (1) the geographical
location of the city; (2) the high cost of transporting goods to the city from other areas;
(3) providing of infrastructure development; (4) problems with tracking of goods, loss of
goods; (5) lack of trust from intermediaries, blackout of cargo transport system. To Increase
quality of logistics allows the introduction of modern information technologies, adapted to
the specific characteristics of a given region. To model the rotation of interregional trade the
software project is proposed. Project is based on multivariate model of international trade
using the gravity model of transport costs. The functional requirements and capabilities of
the program are displayed. The introduction of this program into the work of the Mosul City
institutions is aimed at developing foreign trade, improving transport infrastructure and
assisting decision-making not only at the individual institution level but also at the regional
development policy level in the region. This contributions to the sustainable development
of the region and thus partnerships new partners and investors.

Keywords: information technologies; mathematical modelling; regional economics;

transport logistics.

Introduction

Today, the economic structure of many parts of Iraq is uncompetitive, and the socio-
economic situation of some of them is in a crisis. This is largely due to the dependence
of the regional economy on the former sectors of the economy (textiles, leather, ferrous
metals, coal, vegetable oils, etc.). Today the search for alternative ways of development of
these areas is an actual problem. Their presence is a factor contributing to the imbalance
of regional development.

One of these regions is Mosul: the per capita level here is not the same as the average
for Iraq, as for northern Iraq. In addition, there is a relatively high degree of dependence
of the regional economy on raw materials, which can not be as useful in the social and
economic situation in the region.

Increase the quality of logistics service allows the introduction of modern information
technologies, adapted to the specific features of a particular region [1]. At present, foreign
programs are represented on the market, for example, Shipnet [5], but they do not take
into account national peculiarities, and therefore can be used only in limited areas of
accounting [6]. The Iraq market mainly has products for warehouse accounting 8], and
transport logistics enterprises are not provided with programs designed specifically for
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them. For example, 1C [7| needs to be adjusted to solve logistical problems, and this
option does not guarantee maximum visibility of expenses and correctness of their display
in managerial accounting with breakdown, for example, along routes.

The problems outlined above show the relevance of the problem of developing software
for modeling interregional trade. We will show that the multifactor model of international
trade of V. Leontiev with the use of a gravitational model for transport costs can be taken
as a basis [2, 4], since they have a significant effect on trade flows.

1. Problem Definition

Let » € {1,2,...,n} be a possible product, £ € {1,2,...,K} be a form of
the transport, i,j € {1,2,...,m} be possible regions. The gravitational model of

~rk
ij ij

of product r flow from region 7 to region j, 7T;; is the estimate of the geographical distance

transportation costs has the form 0¥ = exp <cZ”“Tij) , where 0! is the a priori defined
between regions ¢ and j, d* is the parameters responsible for the sensitivity of the flow to
the distance for the given product and the type r of transport k£ used for it transportation.

At the same time, it is possible that information on certain groups of goods may not be
available. In this case, the approach of modeling the transport flows in the communication
network is used, which corresponds to the principle of the most probable value of the flow
distribution [3]. Adapting this approach to the model of interregional trade flows leads to
the need to minimize the nonlinear function

n K ~rk
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here x is the unknown quantity of product of type r delivered from region i to region
7 by a transport of the form k, o;; is the a priori defined product flow from region i to
region j.

At the same time, import/export restrictions must be met

Zix Z 17=1,2,...,m, r=12...,n,
k=

1 =1 k=1 i=1

a:;fz >0, i,j=1,..m, r=12..n k=12 K.

Restrictions are in the form of inequalities, since there may be trade flows to other regions
that are not considered in the model.

The proposed model allows both transit flows and redistribution of flows by different
modes of transport.

2. Main Result

Let’s consider in more detail the implementation and commercialization of software
using the canvas of its business model. For the implementation of the software and
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hardware service it is possible to use a supercomputer |2, 3]. The given program is intended
for experts of the organizations of various patterns of ownership who face a problem of
planning and optimization of goods flow.

The software is aimed at modeling multimodal and multi-nomenclature flows. For
example, with the help of it, a transport balance can be found for cargo transportation
in the region. Moreover, the work of the software involves the use of cloud services, which
makes almost any system suitable for the installation and use of the product. Accordingly,
this determines the channels for implementing the software.

The implementation of the software is based on the principle of Freemium, i.e. use
of the software product for modeling own goods flows is free, but the amount of data
storage and the ability to view information on other goods flows is limited. This principle
will attract a wide range of users, receive feedback, assess the relevance of service in the
market and identify organizations that are willing to pay for a service with improved
qualities. Since customers are interested in the service, this software greatly facilitates
the work of planning and optimization specialists, analytical departments, etc., as it frees
them from the labor-intensive modeling process, accordingly, the working time is released,
which can be spent on the solution of other problems.

Modeling of cargo flows in real time requires a large amount of computing resources,
so for the modeling unit requires a high-performance computing platform. Also important
are the statistical data on imports, exports, distance between transport nodes.

The most complete data at first can be provided only by state bodies. In the future,
the software itself can serve as a collection of data, because for the modeling of flows
users will need to enter their data, which will be stored on the cloud platform. This will
greatly facilitate the accounting and control of trade flows, duties and taxes, moreover,
with widespread implementation will help reduce the shadow sector.

This project is only one of the steps in the complex solution of logistical problems in
the Mosul region, since other projects and other transport logistics tasks are planned to
be implemented on the basis of this software, work on them is already being conducted
at the Department of Mathematical and Computer Modeling of the SUSU. Also at the
disposal of the university is a high-performance computing and cloud platform, on the
basis of which the project is planned to be implemented. The market analysis revealed the
following software requirements:

(1) the possibility of accounting for export and import flows outside the system of the
region in question;

(2) the ability to take into account multi-nomenclature and multimodal transport;
(3) the ability to simulate in real time;

(4) presence of an interactive modeling system with visualization tools in a user-friendly
form.

On the basis of market analysis, risks were identified, which are primarily associated
with the use of cloud technology. To get rid of mistrust will be possible with the help of
information work and customer support, quality service when using software.

Thus, the introduction of this software into the work of the enterprises of the Mosul
region is aimed at developing foreign trade, improving the transport infrastructure, helping
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to make decisions not only at the level of an individual enterprise, but also at the level of the
regional development policy of the region. This contributes to the sustainable development
of the region, and, accordingly, the attraction of new partners and investors.

The work was supported by Act 211 Government of the Russian Federation, contract

No. 02.A03.21.0011.
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ITPOBJIEMBI 1N IIEPCIIEKTVBBI ITIPUMEHEHN A
NMHOOPMAIIMOHHLIX TEXHOJIOTUN B TPAHCIIOPTHON
JIOTUICTUKE B PATIOHE MOCYVYJIA

A. B. Ilanwoxos, X. 3. Yaaryb

Jljis1 IoucKa aabTepHATUBHBIX CLIOCO00B pazBuTus ropoda Mocysl pa3yMHO aHATU3UPO-
BaTh €ro SKOHOMHUIECKOe U reorpadutaeckoe mooxkenne. I'eorpadmaeckun Mocysn HaxouTcest
B morpannvHoit obsactu mexay Upakom u Typrwmeit u Cupueii. Topox Mocyn obaamaer
JIOCTATOYHBIM TIOTEHIIUAIOM JIJISI TOTO, YTOOBI 3aHATH CBOE MECTO IPU TPAH3UTE TOBAPOB
u3 Typuun B Upak. TpaHsuT aBJsieTcs OJHON U3 IEePCIeKTUBHBIX TEHJICHINH pocTa KO-
HOMUKHM KaK IMOIPAHUYHOIO rOpoJia U CTpaHbl B 1eJoM. OCHOBHBIMY IIPUYUMHAMA OTKPBITHS
910it sinaun gBJstiores (1) reorpadbudeckoe paciosiokenue ropojia; (2) BbICOKast CTOUMOCTD
TPAHCIOPTUPOBKY TOBAPOB B IOPO/I U3 JIPYI'UX PailoHOB; (3) obecreyenue pazsurus uHdpa-
CcTPYKTYpPBI; (4) npobiieMbl ¢ OTCJEXKUBAHUEM TOBapOB, morepeil ToBapos; (5) orcyrcrsue
JIOBEpUST CO CTOPOHBI MOCPEJHUKOB, TeHEeBasl CUCTEeMa I'PY30BbIX IIepeBO30K. [l moBbImIe-
HUSI Ka9ecTBa, JIOTUCTUKHU CJIeJyeT BHEAPSATh COBPEMEHHbIe MH(OPMAIMOHHBIC TEXHOJIOIHH,
aJIalTHPOBAHHbIE K KOHKPETHBIM XapaKTEpUCTUKAM JAHHOIO peruoHa. Jus Mopenmposa-
HUSL POTAIMA MEKPErMOHAIBHON TOPrOBIM NPEJIATAETCS TPOrPAMMHEBIN TPOEKT. IIpoexT
OCHOBAH H& MHOTOMEDHON MOJIEJIN MEKIYHAPOHONW TOPrOB/IN C UCIIOJIb30BAHUEM IPABUTA-
IIMOHHO MOZEIM TPAaHCIIOPTHBIX U3JepKeK. BHeapenue mporpaMMbl B paboTy HHCTUTYTOB
ropozga MocyJr HanpaB/IeHO Ha Pa3BUTHE BHENIHE TOPTrOBJIM, YLy YIIeHHe TPAHCIIOPTHON HH-
dpacTpyKTyphl U CO/EiCTBIE NPUHATHIO PEIIEHNI He TOJIBKO Ha yPOBHE OTIEJIbHBIX ydIpe-
JKJIeHUl, HO W HA YPOBHE DErMOHAJBHON IOJIMTHKU PA3BUTHs. DTO BKJAJ B YCTOHUMBOE
pasBUTHE PErMOHA U, TAKUM 00PA30M, IPUBJIEYEHNE HOBBIX IIAPTHEPOB U UHBECTOPOB.

Kaouesoie ca06a: UHGOPMALUOHHLE METHOA02UL; MATNEMATMUYECKOE MOJEAUPOBAHUE;

PE2UOHANVHAA IKOHOMUKA, MPAHCNOPMHAA N02UCTNUKG.
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