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Abstract: Commercial port activities and, in particular, cargo handling activities have remained unchanged 
until the '60s, when the so-called RO-RO (Roll on - Roll off) loading systems have been introduced. 
However, while many of these changes in handling methods have resulted in considerable improvements for 
the safety of dockworkers, the increase of the number of transfer operations and of their complexity has 
originated new dangers. Working in port areas is indeed one of the most injury-related occupation. In order 
to properly face these issues and to address the sustainable management of port activities, the Italian 
government has funded a joint industrial and research project called “SlimPORT” which has been selected 
among several project proposals for the public announcement “Azione Strategica di Innovazione Industriale - 
Industria 2015: Mobilità Sostenibile”. This project proposes an innovative scheme for port management, 
integrating modular solutions and aiming at making operative processes, carried out in the areas “last sea-
mile”and “first land-mile”around a port, more efficient and sustainable. So far, a model of an ICT platform 
called “SlimSAFE” able to assess, evaluate and integrate safety issues in port activities has been developed; 
currently, attention is focused on the building up of a domain-specific knowledge, exploitable and share-able 
among the various involved stakeholders. Starting from paper sources such as laws, regulations, procedures, 
best practices and coming to danger and risk identification, a specific ontology has been built up and then 
validated on the basis of the qualified knowledge of domain experts. The aim of this paper is to illustrate first 
how it has been possible identifying and designing a suitable and structured collection of documents (raw 
sources of knowledge); then, to describe the basic concepts which permit to establish the unstructured 
mapping relations among the semantic entities involved in the operational procedures, so that the basis of the 
knowledge-based tool for risk assessment management in port areas can be laid down. 
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1. Introduction 

Maritime industry plays a critical role in world economy as 
the primary carrier of the international trade and the 
fundamental driver of global supply chains. It covers over 
90 percent of the world 5.1 billion tons of global freight 
trade and generates significant revenues for national 
GDPs. Moreover, it employs globally over 1.2 million 
seafarers and contributes significantly to the development 
of subsidiary business and employment (IMO, 2008). The 
field of port operations, although ever growing with the 
intensification of maritime trade, can still be considered 
rather backwardly compared to other industrial sectors on 
the topic of the modern approach to safety on the 
workplace and its framing in an integrated Safety 
Management System (SMS). The purpose of such a system 
is to support the identification and assessment of risks, to 
manage and plan the adoption of appropriate prevention 
and protection measures and to clearly define personnel 
roles in control, maintenance and/or improvement of 
these measures (Trbojevic and Carr, 2000). As it is well 
known, work in port areas is a high-risk activity for 
accidents and injuries and therefore it deserves specific 
attention in setting prevention measures. In the national 

regulatory field, a pilaster is represented by the Legislative 
Decree n° 272/99. This decree sets clear safety 
prescriptions and behavioural rules for many diverse 
activities which could be carried out in a port, from 
commercial to ship-building activities.  

However, it is possible to find some deficiencies 
concerning the definition of clear coordination measures, 
in case of different subjects, operating in the same area or 
in neighbouring areas in a port, which could lead to 
interferences and serious consequences, primarily due to 
the lack of reciprocal information. Even in the case of 
general commercial port activities, a series of complex 
sequential tasks has to be performed by multiple subjects 
and sometimes dangers can arise from missing 
information in concurrent activities (for example, 
passengers disembarkation and dust inhalation due to a 
neighbour bulk material loading or unloading process). 

As regard to the scientific literature review, in many 
papers (for example in Reniers et al., 2005; Bruzzone et 
al., 2000; Rao and Raghavan, 1996), the safety aspect in 
routine operations is often passed-over and marginally 
discussed, being attention mainly focused on the analysis 
and prevention of events that may represent high-impact 



threats to human life, environment or property (briefly, 
scientific research which can be set in the framework of 
major-accident prevention analysis, regulated by the 
European “Seveso Directives”). 

A methodological approach to general risk assessment in 
ports has been proposed by (Trbojevic and Carr, 2000) by 
means of the development of an integrated “Safety 
Management” tool, based on immediate graphical 
representations (“bow-ties”) of cause-effect relationships 
for any possible hazard. Other papers concern workplace 
safety through the use of virtual reality and simulation 
tools, helping the design of new operations and safety 
procedures and the professional training in the existing 
ones (Bruzzone et al., 1997, Bruzzone et al., 2000). 

The implementation of an ontology for over-sized goods 
handling process in ports represents the core of this 
paper. The theme is developed showing the fundamental 
involved steps, starting from the analysis of laws, 
regulations and maritime codes, to the selection of the 
main concepts needed to structure the hierarchical and 
relational links among the diverse entities involved in this 
particular logistic process.  

This paper is organized as follows. In Section 2, the 
“SlimPort” project is described and a brief illustration of 
other ICT port safety solutions will be given. In Section 3 
the SlimSafe’s knowledge-base management component 
will be described. In Section 4, the steps performed to 
develop the ontology will be described and some 
mentions about the documents at disposal and about the 
definition of classes, hierarchy and restrictions on 
ontology classes will be given. Finally, in Section 5, some 
considerations about the usefulness of the ontological tool 
will be illustrated. 

2. The ICT projects on port safety 

2.1 General overview 

Although a lot of existing projects have not yet tackled the 
problem of integrating port safety management, the “port 
system” is a rich environment for the design of innovative 
business solutions using ICT technologies. The most 
advanced applications range from network infrastructures, 
supporting information systems in the provision of 
services, to specific logistic problem solutions. In Italy, 
only strong globalized sectors (especially in shipping-
containers logistics) show the presence of ICT established 
standards, while the use of legacy systems is prevalent in 
the rest of the other branches. Moreover, recently, the 
only proposals for integrating different ICT platforms and 
solutions have been developed just in local realities. The 
more interesting projects are: 

• Vessel Traffic Service (VTS) – Italian Ministry of 
Transport - 2003; 

• UIRNet - Italian Ministry of Transport - 2006; 
• ACCESS - EU Commission - 2004; 
• E-Port - Port Authority Genova - 2008; 
• ORTIPORT - EU Commission - 2008; 

• MARNIS - EU Commission - 2008 
• Sistema di security negli Interporti - Italian 

Ministry of Transport - 2007; 
• SECURCRANE EU Commission 2009; 

The recent research projects, employing advanced ICT-
based solutions, aiming at improving safety management 
systems are:  

• VIRTHUALIS - EU Commission – 2009; 
• HEARTS EU - Commission – 2009; 
• MANHAZ EU - Commission – 2006, 

2.2 The SlimPORT project 

The SlimPORT (Security, Logistics, and InterModality of 
PORTs) project has been granted under the “Azione 
Strategica di Innovazione Industriale - Industria 2015: 
Mobilità Sostenibile” funding. The aim of the entire 
project is the realization of an advanced system 
supporting the management of port logistic activities and 
of their complementary services. The proposed solution 
aims at helping the management of intermodal transport 
of people and/or goods in the exchange nodes between 
“the last sea-mile” and “the first land-mile“. SlimPORT is 
a complex framework able to provide logistic operators a 
set of technological tools integrating IT/ICT solutions, 
installations and sensors acting in the various phases of 
the transport service process. The final expected benefits 
from this infrastructure are: inter-modality transport 
procedure quickness and reduction of the overall transit 
time of goods and passengers through transport nodes, 
control strengthening and coordination improvement of 
safety and security in port areas, maintaining the entire 
process environmentally sustainable and with reasonably 
affordable costs of investment in equipment. 

The logical architecture of the project is structured in 13 
sub-systems, which make SlimPort a modular platform, 
suitable for integration and open to “add-on” further 
solutions. 

The sub-system SlimSAFE is a component of the 
architecture whose aim is to develop an intelligent, 
modular and scalable platform able to analyse, to model 
and to supervise safety in port activities. The identification 
of potentially dangerous processes and critical areas will 
allow SlimSAFE to help managing them correctly, first of 
all preventing accidents and then, by communication and 
coordination measures, reducing the magnitude of 
potential damages to health and/or property.  

The system is under development and for this reason the 
following description is to be intended as the explanation 
of the basic ideas around which the industrial prototypal 
system is being realized, whose final objectification could 
slighlty differ, incorporating or excluding some of the 
illustrated features.  

3. The architecture of the SlimSAFE system  

A safety management system (SMS) in general, and in port 
activities too, requires the implementation of a continuous 
improvement program, able to detect any weakness in 



existing procedures and to signal early warnings and 
propose quick preventive corrective interventions. For 
achieving this objective and maintaining a high level of 
safety over time, SlimSAFE project involves the 
implementation of an integrated system consisting of the 
following components: 

1. a knowledge base and a workflow management 
system through which it should be possible to 
formalize known risk scenarios and to suggest 
corrective actions. Scenarios and procedures will 
be well organized and designed in a structured 
knowledge base, validated by domain experts, so 
that the workflow management module should 
be able to keep track of relevant events occurring 
in the port area and to activate, in the case, 
corresponding established operating procedures; 

2. a network infrastructure composed of: 

• sensors, monitoring some parameters in the 
port area, which are considered as affecting 
or involved in the safe execution of 
particular work activities; 

• geo-location portable devices, through 
which the actual position of workers (or, at 
least, of work-team leaders) and of 
authorized personnel for particular activities 
(for example, equipment maintenance), 
operating in the port area, can be known by 
the Port Authority or by other institutional 
subjects or, with restrictions, by other 
companies other than the work-paying 
company;  

• communication portable devices, signalling, 
by manual operator intervention, the 
happening of relevant events (routine 
events, such as a work activity start or end 
or an emergency situation not automatically 
signalled by sensors because not detectable 
by the installed equipment); 

3. a safety control component. On the one hand it 
should allow the dialogue between the 
infrastructure level and the safety management 
level; on the other hand, it should allow the 
continuous monitoring and the diagnosis of the 
sensor network. 

3.1. The Knowledge-Base management system 

The architecture of the module is based on two pillars. 
The first one is the creation of a knowledge base through 
the construction of a conceptual ontology, enriched by 
documents and validated by an automated process for 
supervised learning. The second one is a user-oriented 
application which retrieves documents and information 
from a structured data source in order to give a timely and 
effective response to the operational needs of port 
operators (Figure 1). 

 
Figure 1. A scheme of SlimSAFE’s knowledge-base 

management application 

Scientific literature regarding Artificial-Intelligence 
concepts gives many definitions of “ontology”, sometimes 
contradicting. In the context of the work, an ontology is 
an “explicit, formal, and general specification of a 
conceptualisation of the properties and the relations 
among objects in a given domain” (Antoniou and van 
Harmelen, 2004; Antoniou et al., 2007). It defines a 
common vocabulary and organisation of information, 
which can be shared, tested, and modified by researchers. 
An ontology makes explicit assumptions and separates 
domain knowledge from operational knowledge. It has a 
clear structure that supports analysis and is close to the 
expert knowledge that validates the formal ontology, 
identifying structural units which can be reused in other 
ontologies. At the same time, the model represents a slice 
of a larger domain and limits the reasoning that can be 
done upon it.  

For the purposes of this paper an ontology is a formal, 
explicit description of concepts in a domain of discourse 
and these concepts have to be represented in the form of 
“classes”. A class is a subclass of another class if it 
represents a set of  concepts that are more specific than 
the macro-class. Every class has a set of relations with one 
or more other classes and this set, in turn, characterizes 
the content of the class itself, by means of “slots” or 
“properties”. In addition to slots, there are some 
restrictions on the slots themselves, which are called 
“facets” or, sometimes, “slot restrictions”. Once an 
ontology has been created by the definition of the 
illustrated elements, the domain-specific knowledge-base 
can be built up instancing individual classes. Anyway, 
there is not a clear demarcation line to set where the 
ontology ends and the knowledge base begins (Noy et al., 
2001). 
In SlimSAFE, the ontology has been structured to be 
developed in the Ontology Web Language (OWL) using 
the Protégé® ontology editor. OWL provides a machine-
readable ontology which can be processed by applications. 
A deeper ontological analysis, with the examination of 
different possible alternative methodologies, their 
comparison and the SWOT analysis of different ontology 
editing tools or inference engines, is however beyond the 
scope of this paper, because the choice has been made by 
the specialists of the IT company involved in the project.  



4. The knowledge-based tool for risk assessment 
management in industrial port activities 

There is not a unique “correct” way or methodological 
approach for developing an ontology. The knowledge-
engineering methodology, proposed by (Noy and 
McGuinness, 2001) in their guide, has been adopted as the 
reference model in designing the process. 

The procedure described in the document has been 
adapted to the specific port domain, performing the 
following steps: 

1. Definition of the ontology purpose and system 
boundaries; 

2. Document knowledge and legal prescriptions 
acquisition; 

3. Domain analysis; 
4. Hazard mapping and risk assessment; 
5. Ontology creation, in turn consisting in the steps: 

a.   Definition of classes; 
b. Hierarchy of classes; 
c.   Definition of slots. 

4.1 Definition of the ontology purpose  

As previously said, The SlimSAFE platform has been 
developed to assess, evaluate and integrate safety in port 
activities through the sharing of specific knowledge 
among the various stakeholders. However, these very 
general objectives have to be scaled-down and fitted to 
the test-site activities carried out in the ports of Bari and 
Taranto (primary ports in Southern Italy, available for 
experimentation thanks to the co-operation with the local 

Port Authorities). For this reason, attention has been 
focused on the most frequent operations carried out in 
these sites (considered as demanding particular care, too), 
which are: 

• RO-RO (Roll-On/Roll-Off) and RO- PAX 
(Roll-On/Off of Passengers) on/off ferry-ships 
of people and goods travelling by road vehicles; 

• powdered material loading/unloading process; 
• over-sized goods LO-LO (Lift-On / Lift-Off) 

process and successive handling operations.  

At the moment, the ontology has been tailored and 
structured taking into consideration only the third kind of 
operations, which is carried out in the port of Bari, 
because this area is already equipped with a suitable wire-
less network and therefore it appears to be the most 
appropriate for the next project steps of industrial 
prototype experimentation.  
Anyway, the ontology can be successively widened, 
including the other activities, drawing selected information 
from the same rough data sources, illustrated in the next 
paragraph. 

4.2  Document knowledge and legal prescriptions acquisition  

A search and collecting preliminary work on the existing 
international conventions and codes, guidelines and best 
practices (coming from several sources), and legal 
regulations (at European, Italian and local level), 
regarding, in general, port activities and marginally ship-
transport, has been carried out. The result, which 
constitutes a rough source of data for the ontology, is 
represented by more than 120 documents, which have 
been classified according to 10 different subjects and 5 
document types, as depicted in Table 1. 

 

               Document type 
 

Subject  

International 
conventions 
and codes 

Guidelines, 
best-

practices 

European 
directives 

Italian laws 
Bari Port 

Authority's 
Ordnances 

Total 
number 

General issues, work-places, 
assets and equipment 1 1 23 4 3 32 

Navigation safety 1 1   3   5 

Safety in ship mooring        1 2 3 

Fire safety in ports       3 2 5 

Port organization       1   1 

Bulk ship  2 8 1 5 1 17 

Cargo and container transport  1 4       5 

Grain bulk loading/unloading  1 1   1 1 4 

Ro-ro/Ro-pax 1 8 7 15 2 33 

Dangerous goods handling 3 3 1 11   18 

Total 10 26 32 44 11 123 

Table 1. Number of found documents for the building-up of the domain-specific knowledge (safety in port activities), 
classified by subject and document type  

 



4.3  Over-sized goods transport process analysis 

A large number of activities involved in the transportation 
of over-sized goods has been identified. An acceptable 
trade-off between complexity and accuracy in analysing 
the entire process can be obtained by grouping the 
activities into 4 phases and 14 macro-activities or 
processes, as illustrated in Table 2. 

Phase Activity / Process 

Shipping 

Agreement between operator and 
owner of the ship 
Planning of the 
loading/unloading phase at the 
departure/arrival port 
Property transfer of goods 
Planning of landing  
Docking 

Navigation 
Open sea navigation  
Docking 

Access and 
ship berthing  

Access in port area-ship 
manoeuvring 
Mooring 

Loading/ 
unloading on 
the dock 

Slinging, lashing and tightening of 
the load 
Lifting on  
Moving  
Lifting off 
Uncoupling of the ropes  

Table 2. Phases and processes in over-sized goods sea 
transport 

4.4 Hazard mapping and risk assessment 

In order to carry out an effective risk assessment, the first 
step is the identification of hazards potentially involved in 
each activity of the process (Wang, 2006). The technique 
used for the whole hazard mapping process has been the 
Preliminary Hazard Analysis (PHA) by means of a 
brainstorming process performed by a team of sector 
experts. The PHA method exploits the knowledge of 
hazards stemming from previous failures in order to 
identify future hazards and assess their probability of 
occurrence (Tartari, 2008). As described in (Trbojevic and 
Carr, 2000) with reference to a generic port area, relying 
on past experience, many hazard sources can be identified 
and are listed in the following: 

• Contact and / or collision of the ship with other 
ships or obstacles; 

• Explosion and / or fire on-board or in stocking 
areas on docks; 

• Release of hazardous substances (spills, noxious 
fumes, etc.) ; 

• Wrong mooring manoeuvres of the ship; 
• Incorrect handling of loads; 
• Machinery equipment failures  

• Human error during load slinging. 
Cause-consequence relationships can then be developed 
and risk assessment and evaluation can be carried out, 
consisting in the construction of a risk matrix where 
frequency and severity of each possible accidental event 
are reported. 

4.5  Definition of classes, hierarchy and slots 

There are several possible approaches in developing a 
class hierarchy. The bottom-up approach starts with 
specific concepts in its domain of application. A bottom-
up approach is preferable in those ontologies that are 
difficult to be modified and integrated within other ones, 
because developed for different domains or applications 
(Uschold and Gruninger, 1996). On the contrary, the top-
down approach concerns high-level concepts, which are 
assumed to be common to many application areas. The 
top-down approach facilitates the integration of 
applications with ontologies which are easier to be 
maintained. 

In the specific case, a combination of the top-down and 
bottom-up approaches have been adopted. Firstly, the 
more significant concepts have been identified, and then 
they have been generalized and specialized appropriately. 

Starting from a few top-level concepts such as, 
“Equipment” and a few specific concepts, such as 
“Rope”, every concept has been related to a middle-level 
concept, such as “lashing”. Then, all the lashing 
equipment have been recognized, generating a number of 
middle-level concepts included in the hierarchy as 
subclasses. The over-sized goods handling process in the 
port of Bari has been defined by a taxonomy composed of 
5 macro-classes (Processes, Hazards, Players, Equipment, 
Documentation and Communications), each one 
composed by a larger number of subclasses. Table 3 
shows in separated columns the hierarchical structure of 
these 5 macro classes with the complete list of the 91 (in 
total) identified sub-classes, each of which can be 
somewhat involved in the process. 

It is important to highlight the large number of subclasses 
belonging to the “Documentation and Communication” 
and to the “Players” macro-classes. The hierarchical 
constraints in the ontology consist of slots between macro 
classes and classes which can be represented by  “is a” 
relationships, as symbolized in Figure 2. 

 
Figure 2. Graphical representation of the hierarchical 
constraint “is a” in the ontology development. 

After stating all the “is a” type relations, the taxonomical 



building work has moved on the semantic construction of 
the ontology outlined slots for each class, by defining the 
relations among classes (Figure 3). 

Figure 3. Graphical representation of a semantic 
relationship in a simple taxonomy. 

More than 100 semantic relations in total have been 
identified. The taxonomy implemented by hierarchic and 
semantic relationship realizes the required ontology. As an  

 

example, in Figure 4, the complete graphical mapping of 
the entities involved in the “load lifting” process and their 
relations is reported: such an immediate interpretation 
scheme should be the expected output of the query on the 
software system with that particular key-word (“load 
lifting”). 
From the graph, it’s possible to see at a glance that: 

  Is a  process 

  Uses  dock cranes 

Load lifting  Uses on board cranes 

Can cause crane collapse 

Can cause fall off of suspended loads 

Thanks to the ontology, it is possible to see all the links 
among the classes for a quick comprehension both of the 
mapped domain and of the associated hazards. As 
previously mentioned, for a reliable domain representation 
and management, it has been chosen to implement the 
ontology in the OWL format. 

 

Process Hazards Players Equipment Documentation and Communications 

Shipping  
Navigation 
Access in the port 
area-ship 
maneuvering 
Mooring 
Slinging, lashing and 
tightening of the 
load 
Lifting on  
Moving  
Lifting off 
Uncoupling of the 
ropes  

Collision 
Fire, explosion 
Stranding 
Contact with the 
dock or other vessels 
Fall from height 
Foot fall 
Lack of coordination 
between slinger and 
crane drivers  
Lifting of load near 
workers 
Fall of the suspended 
lifted load 
Crane collapse 
Contact of crane 
with obstacles 
Contact of 
suspended load with 
obstacles 
Load fluctuations 
Contact of load with 
obstacles 
Contact of the crane 
hook with people or 
goods 
 

Freight forwarder 
Broker 
Ship agent in 
departure port 
Ship agent in arrive 
port 
Maritime Authority 
Port Authority 
Marine carrier 
Port company 
Captain 
Vessel pilot in port 
area 
Mooring crew 
Receiver 
Landing control 
authority 
ASL 
Transport company 
 

Tug 
Chains 
Chain slings 
Wire ropes 
Metallic slings 
Fiber ropes 
Fibre slings 
Guy rope 
Block 
Wire thimble 
Hook 
Shackle 
Lifting beam 
Lifting tongs 
Cradle lift 
Cranes on board 
Dock cranes 
 

Fixtures  
Charter party 
Ship agent contract 
Announcement of the type of operations 
on the dock 
Shipping order 
Transport contract  
Loading contract 
Boarding bill 
Bill of lading  
Application for authorization to unloading 
by private means 
Authorization / refusal to unloading by 
private means 
Contract for unloading operations  
Arrival communication  
Dock assignment 
Contract for temporary work supplying 
Contract for port services 
Contract for unloading 
ULP Model  
Approaching port 
Dock assignment 
Contract for pilot assistance in port area 
Contract for tug assistance in port area 
Bill of Lading 
Stat1 model 
Stat model  
DDT- Document of transport 

Table 3. Significant classes for the ontology creation in the over-sized goods port handling 



 
Figure 4. Entities involved in the “Load lifting” process 
and their relations, as represented in an ontological system 

5. Conclusions 

In this paper the joint industrial and research project 
called “SlimPort”, aimed at the improvement of logistic 
operations management in port areas and, in particular, its 
module “SlimSAFE”, dedicated to the management of the 
involved safety aspects, have been illustrated. A basic 
element in SlimSAFE architecture is represented by a 
validated knowledge base, built upon selected documents 
collected from diverse origins (firstly, European directives, 
national laws and local port regulations, secondly 
guidelines, maritime codes and best-practice documents). 

Due to the very heterogeneous nature of these 
information sources, it’s necessary to identify basic 
common concepts (in the form of “keywords” in the 
documents) which represent the fundamental elements for 
obtaining a more structured knowledge. It has been 
illustrated that in the most advanced IT platforms the 
most suitable way for managing efficiently a large 
knowledge base consists in structuring it in the form of an 
“ontology”, in the explained sense of the term. An 
application to the process of over-sized goods port 
handling has been shown, implemented in the “OWL” 
format. 

The resulting concise and immediate way of graphical 
representation of knowledge, resulting from the built 
ontological structure, is functional to the work-flow 
management component of the system because it permits 
to isolate clearly cause-consequence relationships, 
assuming that all the possible hazardous events which can 
happen are known. This knowledge permits the 
introduction of additional elements in the ontology, better 
specifying these relationships, in order to concentrate 
safety-managers attention on them. For example, it’s 
possible that the “load-lifting” process “can cause” the 
“crane collapse” if some conditions are present, such as 
the absence of regular visual inspections for identifying  
worn off structural parts of the equipment and/or the lack 
of legally required documents certifying periodic 

inspections by control entities or third parties, and/or 
human mistakes committed in exceeding the loading limits 
(because the lifted weight is not well-known or because 
the loading limit is not previously checked). 

Another example is the possible collision of the lifted load 
with the surrounding structures (harbour equipment or 
ship parts) or the crane collapse due to high wind. 
Therefore, realizing the importance for work safety of 
acquiring information about a particular meteorological 
parameter (in the example, wind speed), or, in general, 
other environmental conditions, is fundamental for the 
reasonable design of the entire system (procedural work-
flow definition with danger warnings, sensor choice, etc.). 
The knowledge of all these additional information in the 
cause-consequence path is of fundamental importance 
both in the safe process design phase and in the 
operational phase, because it suggests which elements are 
to be monitored and checked, acting as preventive 
measures. 

In conclusion, it has been shown that the ontological 
building approach results in a very flexible tool, whose 
main features are: the suitability in managing a wide 
knowledge-base structure, the possibility of maintaining 
and updating information, the possibility of widening the 
structure, “vertically”, progressively refining a single 
process, and “horizontally”, including additional 
processes. An accurate realization of this tool can be of 
great value for the setting up of safe procedural work-
flows in port activities and for their supervision and 
control. 
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