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ABSTRACT
Th e logistic services belong to the network services and it is possible to look similarity with other services such as 
transport and telecommunications. On this basis, the paper shows that by use of suffi  cient disaggregation, the logistic 
system can be analysed by network layers. Th is new theoretical approach will be represented by designed logistic 
system model based on three layers: logistic infrastructure, technology of transportation and passive infrastructure 
of logistic network.
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1. Introduction

Th e assurance of the basic functions for the logistics systems of 
which networks and their technical and technological equipment 
must enable interoperability with other logistics systems belongs to 
the complicated problems that are diffi  cult to solve. It is necessary 
to consider the access safety to elements of logistic infrastructure or 
services. Th e question that arises is the determination of access points 
in the network of logistic service provider and the establishment 
of conditions for access and connection to other logistic operators. 
Th is fact leads to the idea to examine the logistic system not only 
from a procedural point of view, but also to look at it as an open 
communication system, what is typical for other departments of 
communication sector, e.g. electronic communication. 

Th e aim of this article is to present the formation of layer model 
for logistic system, with the determination of the basic rules and 
tasks for mutual communication of individual layers for the purpose 
of interoperability assurance. Th e model for communication of 
open systems OSI (Open System Interconnection) seems to be an 
appropriate formula for this type of model, which was defi ned in 
1978 by International Organization for Standardization (ISO) to 
avoid problems associated.

Th e OSI standards are available from the ITU-T as the X.200-
series of recommendations. Th e recommendation X.200 describes 
seven layers, labelled 1 to 7. Layer 1 is the lowest layer in this model.

Fig. 1. Seven layers of OSI model [own study]

Layer 7: Th e application layer. Th is is the layer at which 
communication partners are identifi ed, network capacity is assessed 
and that creates a thing to send or opens the thing received.  Th is 
layer is not the application itself, it is the set of services an application 
should be able to make use of directly, although some applications 
may perform application layer functions.

Layer 6: Th e presentation layer. Th is layer is usually part of 
an operating system and converts incoming and outgoing data 
from one presentation format to another, e.g. from clear text to 
encrypted text at one end and back to clear text at the other).
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Layer 5: The session layer. This layer sets up, coordinates and 
terminates conversations. Services include authentication and 
reconnection after an interruption. 

Layer 4: The transport layer. This layer manages packetization 
of data, then the delivery of the packets, including checking for 
errors in the data once it arrives. 

Layer 3: The network layer. This layer handles the addressing 
and routing of the data, sending it in the right direction to the right 
destination on outgoing transmissions and receiving incoming 
transmissions at the packet level. 

Layer 2: The data-link layer. This layer sets up links across the 
physical network, putting packets into network frames. 

Layer 1: The physical layer. This layer provides the hardware 
means of sending and receiving data on a carrier network.

2. Analysis

Logisitics is the management of all activities which facilitate 
movement and the coordination of supply and demand in the 
creation of time and place utility. It is defined as a business planning 
framework for the management of material, service, information 
and capital flows. It includes the increasingly complex information, 
communication and control systems required in today’s business 
environment.

Another definitions of logistics referred to ‘the positioning of 
resource at the right time, in the right place, at the right cost, at the 
right quality’. This definition can be expanded into what might be 
considered as the seven ‘rights’ of customer service. These are the 
right quantity, cost, product, customer, time, place and condition. 
All of these different aspects can be key requisites of a good 
customer service offering – indeed, each of them may be essential 
to ensure that a product achieves its expected sales in the various 
markets where it is made available. It is notable that all of these 
elements are affected by the standard and quality of the logistics 
operations that are an integral part of getting a product to market. 

Logistic system is made up of a set of facilities linked by 
transportation services. Facilities are sites where materials are 
processed, e.g. manufactured, stored, sorted, sold or consumed. 
They include manufacturing and assembly centers, warehouses, 
distribution centers, transshipment points, transportation terminals, 
retail outlets, mail sorting centers, garbage incinerators, dump sites, 
etc. Transportation services move materials between facilities using 
vehicles and equipment such as trucks, tractors, trailers, crews, 
pallets, containers, cars and trains. 

The logistics system consists from three fundamental parts: 
logistics services, information systems and infrastructure (resources).

Logistics services support the movement of materials and 
products from inputs through production to consumers, as well as 
associated waste disposal and reverse flows. They include activities 
undertaken in-house by the users of the services (e.g. storage or 
inventory control at a manufacturer’s plant) and the operations 
of external service providers. They comprise physical and non-
physical activities (e.g. transport, storage and supply chain design, 
selection of contractors, freightage negotiations respectively). Most 
activities of logistics services are bi-direction.

Information systems include modelling and management 
of decision making, and more important issues are tracking and 
tracing. It provides essential data and consultation in each step of 
the interaction among logistics services and the target stations.

Infrastructure comprises human resources, financial resources, 
packaging materials, warehouses, transport and communications. 
Most fixed capital is for building those infrastructures. They are 
concrete foundations and basements within logistics systems.

The logistics services can be analysed as a processes and sub-
processes taking place in the networks. The network character 
of logistics services is not different from other network systems. 
Although we are accustomed to portrayal of logistics services 
through the processes and sub-processes, it is possible to see the 
logistic system at a certain level of abstraction also in layers as in 
the case of telecommunication services. Agreement is significant 
especially in terms of the service provided through the model of 
layers, in which the basis consists of the physical layer, network 
layer, and layer of services. The physical layer represents a means of 
transport or vehicle of transport and it is responsible for the physical 
realisation of transmission in the case of telecommunication. The 
network layer expresses mainly the creation of interconnection 
for transport requirements or for the transfer of message in 
telecommunication.

3. The proposal of layer model of 
logistic system

We will describe flow of goods through logistics systems and the 
way of its connection on the basis of the model principles OSI. We 
will describe not only the immediate shipment of goods between 
the systems, but also the abilities of the system to collaborate and 
to solve tasks of relocation with other systems, through which the 
materials is going during its transfer until the delivery. It is possible 
to characterize the interconnected logistics systems on the basis 
of grouping that consists of one or more access points, related 
hardware, terminals / hubs / depots, human features and vehicles 
used for the carriage of shipments, etc. 

Communicating devices in the logistic system will be represented 
by the means of the layer architecture. This layer architecture is 
characterized by the hierarchical organisation of the functions 
(entities) that are needful for linking system. The highest layer allows 
the contact with the user interface (e.g. with network subscribers) 
and the lowest layer allows the contact with the physical transmission 
medium.

Different functions are allocated to the individual layers of 
model that enable the realisation of „the system interconnection”. 
The architecture of the open system is made up from number of 
subsystems - layers that are stored on each other. Every layer contains 
interface between the nearest higher and the nearest lower layer. 
The highest layer has the interface towards the user environment 
and the lowest layer towards the transmission medium.
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3.1. Basic elements of the layer model

A layer can be understood as a part of the network´s function. 
When we monitor the activities that take place in the distribution 
network, it is clear that those functions depend on each other - one 
function provides its services to another while using the services of 
other layers. Those categories can be called the layers of network. It 
is important to note, that only the same layers (equal) of the logistic 
system will communicate between the sender and the addressee 
during the relocation process and transport of the goods.

Function / functionality will constitute a certain functioning, 
security operation or determination of specific activities in the 
transfer process. It can also determine the relationship between 
two layers. It limits the layer competence, role and its importance 
in ensuring of goal achievement- the transfer of the goods from 
the sender to the recipient.

Identification of the sender, recipient, transmitted shipment and 
endpoints in network are related to the use of a suitable protocol. 
Protocol can be understood in two ways. It may be characterized as 
a register, report and record of the process or a result of the activity 
or operation, for example a book of records about the acceptance 
and dispatch of shipments. On the other hand, it may be a sum 
of the procedures and rules determining the operation of the 
installation or method of communication between endpoints in the 
logistic system.

Each layer (N) has specific functions that form a part of the 
management communication and defined way of communication 
with a neighbouring lower (N-1) and higher layer (N +1). This is 
the way, how the interface is formed. The interface is defined as a 
border between two layers. The interface in layer model is formed 
by a physical point (factories, warehouses, retail stores), but it is 
formed also as a set of norms, regulations and protocols defining 
characteristics of a connection that may be virtual/ electronic.

The determination of the security and qualitative characteristics 
is a very important part of architecture for the layer model. Security 
can be understood as a minimisation of the “vulnerability” 
whether of the shipments that enters the technological system or 
instruments and procedures that ensure the distribution of the 
shipments. It means that, if the shipment is secured for example by 
the cover, barrier or by another element of protection against loss or 
damage, but on the other side the access to the postal system does 
not include any physical security restrictions, the protection may 
be pointless [3]. The safety measures do not have to be set just at 
the technical and technological level, they can also be measures in 
the form of insurance, because it is not possible to achieve perfect 
technical and physical security. The goal of safety measures should 
be to reduce the risk of violation on acceptable level. 

The quality of the logistic service is defined as a degree of 
achievement of the customer´s expectation with the provided service 
and as a disproportion between expectations and perceptions. The 
quality is determined by the normative requirements and its level is 
dependent not only on the perception of impact the output process, 
but mainly on the quality of the whole process. 

3.2. Basic characteristics of the layers

The layer number 1: The physical layer (the lowest layer of 
architecture) is identified as a physical communication (shipment) 
in available infrastructure (road, rail, air, water), that is provided 
through physical media (a means of transport). This layer specifies 
the characteristics of individual vehicles, such as capacity, loading 
surface and it also defines the way of shipment. Another devices 
that belong into this layer are different types of nodes for example 
(depots, hubs ...).

The layer number 2: The line (data link) layer provides a 
connection between two neighbouring systems, respectively nodes. 
It identifies and organizes goods from the physical layer into logical 
units (e.g. containers) and it provides the connection of neighbouring 
nodes and enables the setting of transmission data between two 
nodes. Its function is also to ensure the formation of transport units 
on the basis of codes such as: (country codes, ZIP codes ...), and it 
announces the errors of loading. Its task is to ensure the functions in 
transport of shipment between the network units and the detection of 
errors that occur in physical layer.  

The layer number 3: The network layer takes care about the 
direction of shipments within the network and network addressing. 
It provides the connection between the systems that are not 
neighbouring ones. Some open systems have functions of internode 
link (processing centres, warehouses, terminals ...) that ensures 
the handover of shipments to another system. The basic function 
of this layer is a collection of network-oriented protocols for the 
goal of correct shipment and crossing of different technological 
characteristics that are applied in individual networks. This layer 
provides a connecting path between endpoints, including the use 
of internodes. It is responsible for the selection of the best path 
between the terminals equipment and transport between them, as 
well as the delivery. 

The layer number 4: The transport layer manages the transport 
of shipment from end node source (open system), into targeted end 
node (open system) that is not realised in internodes. This layer 
reminds us an illusion as if each node in the network had direct 
connections with any other node. It ensures the creation of transport 
units from expedition of goods and their deconsolidation in delivery. 
Its purpose is to provide such quality distribution that is required by 
higher layers. This required quality is maintained throughout whole 
time of the transport connection. Higher layer is informed in the 
case of quality failure (T & T service). This includes for example the 
application of protocols related to the requirements for distribution 
with guarantee (e.g. insurance) and the requirements for distribution 
without guarantee. The guarantee can be applied also to loss and 
damage of the shipment. 

The layer number 5: The relational (session) layer organizes 
and synchronizes dialog between co-relational layers of both 
systems and it controls the exchange of data between them. It 
creates a connection between the sender and the recipient through 
the application of defined protocols - the selection of suitable cover 
for shipment and the presentation of personalized features, followed 
by submission of shipment - the enter into the distribution system. 
In the case of system´s failure to deliver the shipment, it may be 
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returned to the sender on the basis of referred synchronized data- 
address (sender, recipient). 

Th e layer number 6: Th e presentation layer transforms the 
shipment into the shape that is used by application. It determines the 
conditions for the requested service and it sets rules for the choice 
and distribution of shipment. Th e protocols are based on legislative 
measurement. It deals with the formal aspect of shipment (cover, 
address information) and with the preservation of information 
content during the transport. Its task is to ensure the secrecy of 
correspondence between sender and recipient.

Th e layer number 7: Th e application layer includes the logistic 
service of which disclosure is required by the sender through the 
entry of the distribution system.

3.3. Formulation of layer model

We can divide layers on the basis of their characteristics and 
functional content into two basic groups: either in terms of their 
functions within the network, or from the perspective of user access.

In terms of functional load of the individual layers we can see 
several options to create a n-layer model. If we consider the division 
of layers from the user and network perspective, we will create a 
basic 2-layers model.

Division of layers in terms of their functions within the 
network:

End-oriented layers - they are implemented only into the 
terminals (application, presentation, session, transport layer).
Network-oriented layers - they are dependent on the network 
technology that is used and they have to be at least partially 
implemented into the network (network, line/data link, 
physical layer). 

Fig. 2. Basic 2-layers model based on the function of layers [own 

study]

Division of layers in terms of their users:
User-oriented layers (application, presentation, session layer) - 
they play important roles in interpretation of the data to user.
Transport-oriented layers (transport, network, line/data link, 
physical layer) - they are related to the distribution of the 
package.

Th e second option is the creation of a 3-layers model, established 
on the basis of their functionality, in which the theory of network 
systems works with them on the basis of ISO/OSI recommendations. 
In this variant the transport layer can be described also as so called 
interlayer that forms an interface between user-oriented layers and 
network-oriented layers. 

Fig. 3. Basic 2-layers model based on the layer’s users [own study]

Fig. 4. Basic 3-layers model [own study]

During application of the layer model into environment of 
the logistic system, it is possible to think about the integration of 
chosen layers. Th is is possible just in the case of insuffi  ciency of 
functional fi ller, or in the functional intersection of the individual 
layers, in which the interface identifi cation between layers or 
setting of communicating protocols will be not possible.

4. Conclusion

Th e idea and the purpose of this paper consist in problematic 
solving of logistic system model through the decomposition 
into independent subsystems by the form of layer network 
model depiction. Logistic service that is generally understood 
as a sequence of processes for collection and distribution of 
shipments can be presented through the security functions in 
identifi ed layers of logistic systems.

Another reason why to think about the logistic system in the 
forms of layers is its wider range of services and their penetration into 
the fi eld of electronic communication, that are becoming necessary 
part of delivery services, mainly in the form of supplementary 
services that increase the positive perception of the customer (e.g. 
hybrid products involving ICT into the process of distribution). 

These new possibilities and opportunities create space for 
discussion, especially in the fi eld of service interoperability. Which 
regulating organ should solve interoperability and interconnectivity 
problems? Which orders or means will be redundant and which will 
be absent?
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