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ABSTRACT

The article considers the selection of manage-
ment systems of transportation activities. A review of
IT-solutions for the transport and logistics business,
existing in the Russian market, is given and an ap-

proach is offered justifying the assessment of func-
tional and non-functional characteristics of the
system being implemented. It is based on modern
methods, which help to select software, which is
suitable for targets.

Keywords: road transportation, control, information system, analytical hierarchy method, choice of soft-

ware.

Background. The overwhelming part of the de-
velopment of domestic business software accounted
for banking and accounting, inventory accounting,
ERP and CRM systems. At the same time, specialized
programs for controlling transport or logistics com-
pany, car fleet, which are typically combined under a
title Transportation Management System ( hereinafter-
TMS) or a narrower specification — Fleet Management
System (hereinafter-FMS), were absent at the market
of our country.

This is largely explained with the fact that road
management processes are considerably less formal-
ized than banking and accounting operations, and
require in-depth knowledge about the structure of
vehicles, their operation, regulatory and legal frame-
work. In addition, in the transport sector there is no
strict regulation of business processes, and each car
fleet can have its form of internal documents and
reports that are created based on own needs, orga-
nizational structure, nature and methods of doing
business, and so forth.

Objective. The objective of the authors is to study
different aspects of information systems, applicable
to road transportation.

Methods. The authors use general scientific
methods, simulation, pairwise comparison, analytic
hierarchy process.

Results.

Forced rotation of approaches

This situation makes it urgent to develop inter-
nally consistent classification scheme of management
systems of transport activities. So, as one of the vari-
ants of the classification scheme itis proposed to use
conditional differentiation of business processes in
planning and management [1]. In this scheme, plan-
ning tasks are associated with forecasting demand
for materials, organization of production and distribu-
tion. Execution tasks include direct operating activi-
ties: consideration of applications for transportation,
maintenance of transport process, inventory control.
This approach is gradually implemented in information
systems of enterprise management of general pur-
pose over the past thirty years.

In connection with special tasks, which, for ex-
ample, include optimization of number and types of
vehicles in the fleet of the enterprise, scheduling
entering of vehicles on the line, to determine optimal
schedules of maintenance of rolling stock, taking into
account intensity, operating conditions, etc., obvi-
ously, the architecture of Fleet Management System
should include both operational accounting modules
and planning modules. There are also levels of op-
erational, tactic and strategic management.

It is necessary to reflect the functionality of the
system, for example, the management of domestic
transportation or international. It is also possible to
allocate different performance technologies for urban
transport, commuter and long-distance; and on the

used mode of transport uni- and multimodal trans-
portation [2].

The essential feature of the classification is a legal
form of the carrier’s activities. It matters whether the
transportation is carried out by specialized transport,
logistics or freight forwarding company, or it is per-
formed by the transport division of the company, the
owner of transported goods. With external identity of
the transport process, which in both cases includes
making up of cargo, loading, moving, unloading, there
are significant differences. Transport company aims
to profit from transportation, and for the company-
cargo owner an important aspect will be reduction of
delivery costs.

Specialized commercial carrier, in contrast to the
company providing transportation with vehicles be-
longing to it, requires effective management of trans-
port services marketing, the calculation of transporta-
tion charges for different schemes of tariff formation,
tracking financial flows, control of income and profit-
ability of transport activities. Since transport service
in many cases is limited to providing vehicles to a
cargo owner in its application, in such situations, route
optimization and monitoring their implementation
takes a back seat. On the contrary, the customer
seeks to provide transportation of goods belonging
to him with a minimum number of vehicles, which is
achieved by optimizing taken planned decisions. It is
these circumstances that determine the architecture
of the system, a set of its constituent function blocks.

It should be noted that the concept of «Transpor-
tation Management System» in Russia contains a
slightly different meaning than in other countries.
Thus, according to the definition of Gartner [3], TMS
is designed to plan and control the movement of
goods, carried out by both road, sea, rail and air
transport. Moreover, the range of tasks that must be
implemented in the functional TMS [4] is very broad:

« Strategic and tactic planning;

+ optimization of the network of shippers;

* management of contracts and reciprocal pay-
ments of the whole chain of contractors;

« routing and scheduling;

+ 3D-modeling of loading;

- various analytical capabilities, data marts, KPI;

+ scaling and comprehensive integration, which
provides synchronization of all business processes of
cargo transportation.

As examples of this kind of IT-solutions can serve
information systems IBM Sterling Transportation
Management System, SAP Transportation Manage-
ment, Oracle Transportation Management, which in
its architecture is almost comparable to the classic
ERP-applications. For example, a functional model of
the consulting company Capgemini Consulting (Pic.
1) shows components of universal TMS, which basi-
cally allow to automate business processes of virtu-
ally any logistics company [5]. Among them there are:
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Pic. 2. Information
exchange between units
of 1C-Rarus: Transport
logistics and freight
forwarding.
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+ Module Transportation Sourcing allows among a
listof transport companies and logistics service providers
to select and analyze companies that can provide the
most appropriate according to various criteria (freight
possibilities, certificates, transport network geography,
tariffs, reputation) options of freight transportation;
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« Module Performance Management helps to
analyze the ratio of costs of implementing transport
activities and customer’s satisfaction;

- Module Capacity management addresses is-
sues of compliance with current and future business
needs in capacity and productivity;
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Pic. 5. The composition of solution IT-Box Freight Transportation, Logistics, Warehouse.

« Module Asset and fleet management contains
the business logic, which provides an analysis of the
value of ownership of the vehicle all along their life
cycle.

Flexibility of IT-architecture

The starting point for the design of TMS architec-
ture in a particular organization is to identify its position
in the classification scheme to avoid enumeration of
a huge amount of logistics and business processes

on the basis of their demands to choose options that
are necessary to implement the automation of busi-
ness [6].

Obviously, the number and complexity of business
processes, the number of business roles depend on
the business profile, its organizational structure, the
scope of the company, a niche in the market of trans-
port services, the type of transportation and other
factors. Accordingly, in determining the contour of
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Pic. 6. Architecture of the information
system «Carpool».
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information system it is necessary to provide a com-
plete picture of all the problems related to manage-
ment operations of transportation process, which
currently existing and will be possible in future.

A special feature of the Russian market of soft-
ware for business is an exceptional position of com-
pany 1C among domestic developers, which share in
the segment of ERP-systems is about 30%, giving
place only to SAP [7]. And in the segment of eco-
nomic business software for small and medium-sized
businesses the company takes from 80 to 90%. A
feature of the architecture of information system IC
is that it is a platform or development environment
that can be adapted to the client’s business pro-
cesses.

On the one hand, it opens up opportunities for
flexible system configuration, including a deep
modification of interface and business logic, as well
as integration with an accounting core [8]. On the
other hand, such an approach requires a qualified
programmer, having high competence in the field of
software engineering and logistics and road transport.

On the market there are several solutions, imple-
mented on the platform 1C - for example, 1C-Rarus:
Transport Logistics and freight forwarding. Manage-
ment of vehicles; BIT: Forwarding; BIT: transport lo-
gistics management; 1C: TMS Logistics.

The software product, as can be seen on the
example of 1C-Rarus: Transport logistics and freight
forwarding consists of several interconnected units
(Pic. 2) and solves various specialized tasks — man-
agement of customer orders, control of cargo and
containers, vehicle management, routing, reciprocal
payments.

The system is available for commercial carriers
and forwarders for the transportation by any means
of transport and using their own and / or hired vehi-
cles. [9] From this it follows that from the scope of this
software company excludes companies, performing
own cargo delivery by vehicles they own. Manage-
ment of vehicles is done with integration with the
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software package, focused on road transport man-
agement.

There are separate software products developed
not on a platform 1C, designed for controlling the
activities of freight forwarding, fleet, road transport.
One of the most popular systems in shipping compa-
nies is considered a program «Trans-manager». Its
architecture is based on business processes of pro-
cessing requests for transportation. In the course of
the provision of transport services application status
changes, this is done at the stage design- execution-
payment, while all operations are completely con-
trolled by the manager (Pic. 3).

The system has various directories: suppliers,
services and tariffs, types of vehicles, urban routes,
etc., which enable to fully describe various parame-
ters of the application for the transportation of goods.
To the application are attached all necessary docu-
ments accompanying the implementation of transport
services — above all contracts, invoices for payment,
invoices, acts of work performed [10].

Features of industry specifics

Some manufacturers of programs refuse univer-
sality in favor of specialization. For example, the
company «CargoSoft» offers the information system
for the Mercury TMS for logistics companies [11] in-
volved in international multimodal freight transporta-
tion. Accordingly functionality of the software complex
is formed, which includes traffic management, track-
ing, cargo consolidation and warehousing cargo
handling, customs operations, etc. (Pic. 4). Transpor-
tation scheme may contain several routes; each of
them is made up of the sections.

An example of an integrated solution is the
product IT-Box Freight transportation, Logistics,
Warehouse [12] that is based on enterprise man-
agement system Microsoft Dynamics AX (Pic. 5).
The system architecture determines benefits for
companies with their own production or trading
platform, and its logic involves the formation of the
application from the supplier in the implementation
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Pic. 8. The matrix of pairwise comparisons TMS selection criteria in DSS «Super Decisions».

of the delivery or the customer when he purchases
a particular product.

It should be noted that among organizations in-
volved in transportation, can be identified car fleets
with mixed fleets, which include in addition to trucks
also buses, special vehicles. As a rule, they are con-
struction companies, industrial plants, airports, form-
ing applications for transportation in accordance with
their process. In many cases, the input data for ap-
plications are graphs of driver’s shifts, which are often
multivariate. And drivers can be assigned to several
vehicles.

The system «Carpool» of a company «Bornika» is
designed with focus on road transport companies with
mixed fleet of vehicles [13]. This application has a
classic client-server architecture, which functionality
covers notonly transportation management, including
accounting of route sheets, route jobs and other tasks
related to the operation of vehicles (repair, mainte-
nance planning, calculation of the cost of transporta-
tion and so forth.). Special analytic extension allows
decision makers to count KPI of transportation pro-
cess, to build OLAP-cubes, to plan the activities of the
enterprise (Pic. 6).

In the transport sector factors of uncertainties
and risks are very often present. In this regard, in
management decisions it is quite difficult to make
a choice from a set of alternatives based on incom-
plete information. Obviously, in the presence of
loyal customers with a known amount of applica-

tions for transportation, it is easier to plan than in a
situation of accidental receipt of requests for trans-
portation. In addition, a serious problem remains
the minimization of empty runs to the home base of
the vehicle, or additional loading en the route. The
solution of the problem of the search for opportune
cargo, including adapted transportation reschedul-
ing in real time is effectively done with multi-agent
systems (MAS).

Distributed multi-agent architecture helps inte-
grate information about the location and status of
each truck (traffic, accident, anticipation), take into
account the road conditions on the routes, as well as
various properties of orders (tonnage, volume, dis-
tance of transportation, earning capacity and so on.)
[14]. Such a system Smart Truck has been developed
and is being implemented SPC «Reasonable solu-
tion». Implementation is carried out both by the clas-
sical scheme by purchasing a license by transport
company and the scheme SaaS.

Programs for multicriteria tasks

An analysis of TMS-systems on the Russian mar-
ket, showed that the existing solutions automate in
general operational accounting of applications for
transportation, enable to create route jobs, including
with the use of map services, to carry out the distribu-
tion of orders for vehicles, to calculate the cost of
transportation. TMS-systems have a variety of archi-
tecture, designed for small transport companies and
large logistics enterprises.
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It should be noted that when choosing an automation
system for the transport process it is necessary to be
guided by a set of features and cost of ownership, which
is the cost of the system itself, possible subscription fee,
the cost of the work on setting up customer’s business
processes. A detailed description of organization’s busi-
ness processes, analysis of business requirements,
objectives and constraints affecting the functioning of the
information system will enable the most radical approach
to the selection of TMS [15].

However, in general, from the analysis of sources, it
can be stated that the problem of the selection and
evaluation of the «packaged» software for the automation
of administrative activity is a non-trivial task with a variety
of criteria which must be taken into account. The term
«packaged» software (commercial off-the-shelf, COTS)
means that the program is ready to be bought, and not
developed for the requirements and functions of the
customer. However, the difficulty lays in the fact that it is
necessary to take into account non-functional criteria,
which include, forexample, the manufacturer’s reputation
in the market, renewal policy, popularity and reliability,
utility of the product to solve business problems [16].

Today, for the selection and evaluation of the software
that belong to the class of multicriteria tasks, a variety of
methods and approaches is applied, among which are
the method of weighted sum of criteria (Weighted sum
method(WSM)), method of hierarchy analysis (Analytical
Hierarchy Process (AHP)), ELECTRE method, etc. [17].
Let’s consider the example of the choice of TMS-solution
using the analytic hierarchy process.

So let TMS implementation takes place in a com-
pany engaged in the carriage of non-metallic materials,
operating 30 trucks, carrying capacity of 20 tons. The
production base is located far from major population
centers, so there is no possibility to use a constant tech-
nical support of IT-specialists. TMS-decision must have
the simplest interface and primarily focus on the problems
associated with the operation of motor vehicles (account-
ing of route sheets, repairs, spare parts, maintenance
planning and so on. To a lesser extent opportunities for
dispatching, distribution oftrips, cargo are required. Tasks
for monitoring and integration with the accounting system
are in demand. The price of the system must be low. On
the basis of these input data a hierarchical structure of
the task of TMS selection is built ( Pic. 7).

After building the analytical network that is a
model of this situation, it is necessary to interview
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Pic. 9. Matrix of pairwise comparisons of functional and nonfunctional properties of TMS.

decision-makers or other interested employees of
the company in order to determine priorities, influ-
encing the choice of TMS. The degree of their im-
portance is defined by pairwise comparisons. Sup-
pose that, in the opinion of the director of the enter-
prise, ranking the necessary signs TMS is distrib-
uted in a way shown in Pic. 8.

In turn, the results of the analysis of TMS-de-
cisions, present on the Russian market, a pairwise
comparison was also carried out, reflecting the
views of decision-makers to functional and other
properties of pre-selected information systems.
For assessment the following scale was used. If
properties A and B are set, we estimate in such a
way [18]:

« in the case where A and B are equally impor-
tant, enter 1;

« in the case where A is slightly more important
than B, enter 3;

« in the case where A is much more important
than B, enter 5;

« in the case where A is clearly more important
than B, enter 7;

« in the case where A in its significance is abso-
lutely superior to B, enter 9.

Pic. 9 shows some of the matrix of pairwise com-
parisons of functional and non-functional properties
of different TMS-decisions. As a result of analysis of
the hierarchical structure priorities for the organiza-
tion are distributed as shown in Pic. 10a. In turn, the
following the analysis of priorities DSS «Super Deci-
sions» makes assessment of the most preferred
embodiment of TMS-solution (Pic. 10b).

In the considered example input conditions and
prioritization were formed at random, using the re-
sults of a survey of managers of transport compa-
nies. The main factors that became determinant,
were cost, simple interface and solution of tasks on
operation of road transport. And obviously, this ap-
proach can be used in real practice when deciding
on the implementation of software.

Conclusion. The above approach offers sci-
ence-based principles for selection and evaluation
of options for managing transport activities. Its ap-
plication in the practical sphere will allow to take
strategic right decisions on the deployment of IT-
infrastructure at the logistics enterprises to improve
business results of the transportation process.
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