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Abstract: NOMIS – NOrmative Modelling of Information Systems presents a new way of think, model and develop 
information systems. This new approach has its foundation in a simple and specific ontology known as 
Human Relativism (HR). HR philosophical stance acknowledges the human element central role within any 
information system (IS) leading us to use observable human actions as the IS kernel modelling element. 
Using observable human actions is claimed as a step towards achieving the desired modelling objectivity 
and precision that most natural sciences and engineering have. NOMIS has also its roots on three IS socio-
technical approaches, namely Organisational Semiotics, the Theory of Organised Activity and Enterprise 
Ontology from where its specific vision and views of IS are inspired. Modelling IS with NOMIS can be 
done by representing NOMIS Vision with the NOMIS Models - a set of diagrams and tables using the 
NOMIS provided notation or, otherwise, a set of UML profiles created for it. In this paper we provide an 
overview of NOMIS and some modelling application examples that intend to highlight some new and 
important concepts introduced by NOMIS. Our focus will be in the most innovative aspects and their 
relevance to business systems understanding and modelling. 

1 INTRODUCTION 

Information systems failure was a popular research 
topic two decades ago (e.g. Sauer, 1997). Nowadays, 
computerized systems (CS) have evolved, people got 
familiarized with them and, many issues now go 
unnoticed. Some of them are revealed when we want 
do something with a CS and we find out that that 
particular action is not available, or when we don’t 
know how to do it because there is no information to 
help us and many other common situations. Also 
Information System Development (ISD) and, in 
particular, computer programming is still lacking a 
solid theoretical foundation. Requirements are 
gathered with no solid rules; programs are developed 
based mostly on practice guided by experience and 
established software patterns, programming 
structures and data models have many different 
flavours depending on the implementation.  

NOMIS – NOrmative Modelling of Information 
Systems presents a new way of think, model and  
develop information systems (IS) that intends to 
improve modelling objectivity and precision. This is 
accomplished by: (1) adopting a new ontology 

named Human Relativism that recognizes the central 
role of the human element within an IS, the 
unpredictability factor it introduces, and a way of 
reduce this unpredictability; (2) proposing a new 
vision of IS composed by different views inspired 
by the ideas of three known socio-technical 
approaches namely Organisational Semiotics (Liu, 
2000), the Theory of Organized Activity (Holt, 
1997) and Enterprise Ontology (Dietz, 2006); (3) 
defining a modelling notation and a set of diagrams 
to represent NOMIS Vision and views. 

In this paper NOMIS Foundations, including HR, 
NOMIS Vision and NOMIS Models, will be briefly 
presented. The focus and contribution, however, will 
be in the most innovative aspects of NOMIS 
approach and its effects on modelling of business 
systems. This will be shown using a simple case 
study that will be modelled using NOMIS Models 
where some key concepts will be highlighted. The 
examples will highlight some issues of current 
business modelling and some neglected and new 
aspects of it.  
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a more realistic, comprehensive and concise view of 
the IS reality. 

NOMIS foundational theories share a key 
common element – the human action – as the driver 
of information systems. Actually, all things done or 
to be done within any IS are driven by human 
actions. Motivated and supported by HR, and central 
in the foundational theories, NOMIS central element 
is the observable human action. It is shown at the 
centre in the NOMIS vision presented in Figure 1.  

NOMIS Vision, besides the observable human 
action central element and, the three views inspired 
by NOMIS foundational theories adds a fourth view 
– the information view – acknowledging the 
importance of information. The remaining elements 
from figure 1 are the human performer behind each 
action and Norms. Norms or social norms are a 
concept inherited from OS that is used to regulate 
human actions and provide a way to model expected 
behaviour.  

Each view and the norms concept will be briefly 
described and explained in the next sub-sections. A 
deeper discussion on the presentation and analysis of 
the foundational theories of NOMIS and its vision 
can be found in Cordeiro et al, 2010.  

2.2.1 The Interaction View 

The Interaction View covers the communicational 
dimension of human action. All (human) interactions 
involve communication and communication itself is 
a form of interaction. Any business or organisation 
is driven by a network of people performing actions 
coordinated by communication; interactions link 
people. This perspective draws a special attention in 
how people interact and, in particular, communicate.  

This view covers the IS modelling perspective of 
EO and extends it. It is not restricted by the single 
interaction pattern – the business transaction pattern 
– used in EO to model organisations. 

In this view the different aspects involving 
interaction, such as who are the communicating 
actors, what interactions they perform, what 
communication links or channels connect them, and 
other observable aspects may be addressed and 
represented.  

2.2.2 The State View 

The state view looks into environmental conditions 
or states and their dependencies that enable a human 
agent to act. It is concerned with context, state and 
state dependencies related to human actions. This is 
an essential perspective behind OS. The 
environment, including the appropriate elements, 

enables or affords the human agent the ability to 
execute a certain action. These states are called in 
NOMIS environmental states (ES). ES usually 
represents essential business states that are related 
by existence dependencies to other ES. An ES can 
be composed by a single physical element (a body), 
or a single information element (an information 
item), or a group of different bodies and information 
elements in a particular state. The elements 
composing an ES have some observable form that 
may include information by referring to its physical 
representation. 

2.2.3 The Physical View 

The physical view is focused on the material and 
observable aspects related to human actions. This 
view covers the material dimension of human action 
expressed by TOA and addresses actions and their 
relationships to bodies: how bodies are affected and 
carried by actions. A particular representation under 
this view is the representation of business processes 
showing action sequences and activities. It is 
important to note that in NOMIS, business process 
models show different elements and follow different 
rules. As an example, in NOMIS vision, only human 
actions should be included, action sequence relates 
to expected human behaviour regulated by norms 
and the initial activity before entering an action and 
the final activity after leaving it represent states of 
the environment.  

The physical context is another aspect of the 
physical view that can be specified, for example, by 
locations (space and time) used for a group of 
actions.  

2.2.4 The Information View 

The Information view covers the information 
dimension of human action. The importance of 
information is recognised by all information system 
theories and its significance to human action should 
be emphasised. Most of human actions depend or 
rely on information in different ways. Some of them 
cannot even be performed without it. Therefore the 
identification of the important information required 
for each action must take special attention. There are 
some assumptions NOMIS makes in alignment with 
HR and its foundational theories: (1) information 
does not exist without a material support: a body or 
a human actor and, (2) information is created by 
humans or special bodies known, in NOMIS, as 
instruments and can only be consumed by humans. 
From a human action perspective there is a focus on 
what information is required or consumed by the 
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human performer, what information he/her has 
access and what information he/her produces. From 
a design perspective, it is useful to identify and 
model all information useful for a human action. 
This means, an awareness system.  

Information is also used by norms where it is 
related to agents and human actions. This is another 
responsibility assigned to the information view - to 
identify and represent the information needed by 
norms. 

2.2.5 Norms 

NOMIS views previously described provide a 
coherent and comprehensive view of IS centred in 
human action and information. Each of them offers a 
different perspective, however they are related in a 
coherent and consistent model of the IS. The 
elements shown and represented in each of them 
should be the same. A coordination act from the 
interaction view is a human action and can be used 
in all other views, the same should happen for any 
other human action, body, human performer and 
information item depicted in any view. Besides 
those connection points NOMIS uses also the OS 
norm concept to regulate human actions and provide 
a way to model expected behaviour. In this case, 
behavioural norms, which are related to human 
actions, are used. Behavioural norms are represented 
analytically in a semi-formal way as defined in OS 
as follows: 

IF condition THEN agent 
ADOPTS attitude TOWARD something 

This form includes the key components of NOMIS: 
human performers as agents, human actions as 
attitudes and environmental states as conditions.  
Besides regulating human behaviour, groups of 
norms are used to establish another kernel concept 
of NOMIS that is imported from OS - information 
fields (IF) – where specific terms and behaviours are 
understood in a similar way by the members of a 
community under those IF. This notion is used in 
NOMIS to define the boundaries of the terminology 
used in a particular IS.  

2.3 NOMIS Models 

Models, and modelling artefacts, are used to show 
simplified views of the reality, capturing its essential 
elements according to a particular ontology. This 
representation of the reality may be seen as a 
specific language and, as any language, determine 
the way world is perceived, the way plans are 

established and the way world is acted upon. 
Following these ideas, NOMIS Models define a new 
notation that includes a set of tables and diagrams to 
represent the different NOMIS views according to 
its Vision. Although there is a pre-set of 
representation artefacts suggested for each view 
these should not be seen as the only ones that can be 
used for that view and purpose. Besides the NOMIS 
notation also the Unified Modelling Language 
(UML) was extended with a set of dedicated profiles 
and can be used to represent NOMIS (Cordeiro and 
Liu, 2007; Cordeiro and Liu, 2008).   
 Because of space restrictions NOMIS model 
notation will not be described here, nevertheless 
examples will be given in the next section using 
UML profiles that will be fully explained. 

3 MODELLING INFORMATION 
SYSTEMS WITH NOMIS 

NOMIS Vision provided in the previous section 
establishes a new way of understanding and 
analysing IS. This Vision has consequences on the 
way we model the IS, some of these consequences 
are issues found in current modelling approaches, 
some other relate to innovative aspects not currently 
addressed. These innovative aspects will be the 
focus of this paper. In order to illustrate these 
aspects a simple use case of a library system will be 
used. A few parts of this use case will be modelled 
using NOMIS Models applying its UML profiles.  

3.1 The Library System Use Case 

The library system use case is described and 
proposed in Dietz, 2006 as a basis for modelling 
using the EO theory. It is enough for this paper to 
know the general idea behind it. It is just a library 
that lends books to their clients requiring, in this 
case, a membership. There are processes for lending 
and returning books, for applying for membership, 
including a special applying process for a reduced 
membership fee. The actors and the action and 
activities locations are also identified. 

3.2 Applying NOMIS – Preliminary 
Steps 

NOMIS Modelling approach does not propose a 
modelling methodology. Therefore, a preliminary 
step will be to analyse the problem and to extract its 
key elements according to NOMIS Vision and 
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Table 1: Results of applying the CQF to the selected modelling techniques. 

 NOMIS DFD EM UML RAD BPMN 

Organisational 
(Who) 

(Human) Actor ---- ---- Actor Role Participant 

Functional 
(What) 

Activity 
Process 

diagrams 
---- Use case Process and roles 

Process maps and 
descriptions 

Behavioural 
(How) 

Action Processes ---- Action 
Action 

interaction 
Activities 

Temporal 
(When) 

Existential 
dependency 

---- ---- 
State 
event 

State event Events 

Contextual 
(Where) 

Environmental state / 
Information field 

Context 
diagram 

---- ---- ---- Pools and lanes 

Motivational 
(Why) 

---- ---- ---- ---- 
State description 

(goal) 
---- 

Resource 
(With) 

Body 
Data flow, 
data store 

Entities Object ---- Data Object 

Conceptual 
(Which) 

Information Item ---- 
Entity 
type 

Classifier ---- ---- 

 
 

3. Information Norms: as helpers or just 
informative for individual actions 
 
Most norms are implicit and only those relevant 

to the system should be modelled.  
As a final remark related to norms is that norms 
regulate expected human behaviour. They are a form 
of having some system stability although peopl 
behave according to different system of norms. As 
an example in our homes with our family we have a 
particular behaviour, surely not the same behaviour 
we adopt in our work organization. The same 
happens with different fields of knowledge; the 
terms and ontologies defined for libraries are 
different from those of medicine for example. Each 
system of norms defines a specific Information Field 
(IF). This notion used by NOMIS has its origin in 
Organisational Semiotics. The importance for 
modelling the library system is that we will find at 
least two different and simultaneous IF: the first one 
is the librarians that have their own terms and field 
knowledge and the second one is the public in 
general that lends books. NOMIS Vision calls our 
attention to these differences that should be taken 
care in IS modelling. 

4 DISCUSSION AND RELATED 
WORK 

In order to evaluate NOMIS modelling innovative 
aspects it will be useful to compare its key notions 
with other modelling approaches. First, it is 

important to know and understand how information 
systems development (ISD) uses or relies on 
modelling. In practice, modelling is commonly 
applied in ISD through visual representation 
techniques being diagrams the most common one. It 
is also common to differentiate between process 
modelling techniques and IS modelling techniques 
where process analysis and modelling is studied 
under the separate and related field of business 
process management and, data analysis and 
modelling together with object-oriented analysis and 
modelling remain within the information systems 
field. George Giaglis (2001), for example, propose a 
taxonomy of business process modelling and 
information systems modelling techniques where he 
studies and compares commonly used modelling 
techniques of both perspectives.  

Typical dimensions for comparing modelling 
techniques are the functional, behavioural, 
informational and organisational perspectives (e.g. 
Giaglis, 2001; de Cesare and Serrano, 2006). 
However, for this comparison, it seems a better 
choice to use the Common Questions Framework 
(Cordeiro and Filipe, 2005) that covers all 
dimensions mentioned before and adds a few 
important ones. To stress the modelling differences 
between NOMIS and other modelling approaches 
we choose to select just a small group of well-known 
modelling techniques commonly used, namely:  
• IS modelling techniques: Data Flow Diagrams 

(DFD), Entity Modelling (see Avison and 
Fitzgerald, 2006) and Unified Modelling 
Language (UML) (OMG UML, 2014) 
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• Business process modelling techniques: Role 
Activity Diagrams (RAD) (Ould, 1995; Ould, 
2005), Business Process Modelling Notation 
(BPMN) (OMG BPMN, 2014). 

The results of applying the CQF to these modelling 
techniques is shown in table 1. This table helps to 
have a broader view of the main aspects covered by 
each technique. In this case NOMIS furnishes a 
better coverage of the analysed dimensions together 
with UML and BPMN, although BPMN is more 
specific. It should be noted that many methodologies 
use more than one modelling technique (for example 
EM and DFD) to help them representing better the 
organisational domain. Nevertheless, this broader 
view does not really emphasize the benefits of using 
NOMIS, in this case it is necessary to look into a 
few particular aspects of NOMIS. To start with, the 
human centeredness of NOMIS realized by its 
exclusive modelling of human observable actions is 
one of the most important differences to other 
approaches. Anything done in a business or 
organisation is always done by humans through 
human actions. Any action performed by a machine 
becomes part of its technical implementation and at 
most, may only be judged and accepted in the 
business domain. Also, this focus on human action 
allows some key social aspects to be correctly 
addressed, such as responsibility, commitment, 
interests and intentions that have a strong emphasis 
in NOMIS foundational theories. The next 
difference is the use of context in NOMIS. In 
NOMIS context is addressed in different ways: 
firstly through the use of environmental states which 
are necessary conditions for a group of actions to be 
performed, secondly regarding each individual 
action by covering all elements, including 
information items related to that action and, thirdly, 
through information fields that provide a field of 
shared understanding for each IS used element. The 
analysed modelling techniques do not restrict actions 
to human actions mixing technical details with 
organisational elements and making difficult to 
understand and establish properly the organisational-
technical boundary. Also these techniques do not 
make a proper context for understanding each model 
element. NOMIS does this by allowing each element 
to be perceived under an information field (IF) scope 
allowing for a similar element be understood 
differently under different IFs also represented in 
NOMIS models. Another difference is coherence 
and consistency as any NOMIS views sees the same 
reality where an element of one view is always 
related to the same element in another view. This 
cannot be done when a methodology chooses to use 

different modelling techniques for representing the 
same organisational reality. In this case UML may 
overcome this difficulty, however UML was not 
thought to model the business domain which results 
in having many problems to represent it besides 
mixing technical details and using an object-oriented 
paradigm (Avison and Fitzgerald, 2006). Another 
differentiating aspect of NOMIS is human 
communication that is not addressed by other 
modelling techniques despite its importance in 
organisations. In this case BMPN is an exception 
having a conversation diagram and recognizing the 
important of this organisational view. A last major 
distinct aspect in NOMIS is the notion, 
representation and use of norms. All analysed 
modelling techniques use a sequential or parallel 
flow for actions, but they do not recognise it as 
being human dependent and possibly not followed 
(also, because they use the same flow for machine 
actions). In NOMIS the use of norms recognizes 
properly the human dependent nature of human 
action process flows. 

5 CONCLUSIONS 

This paper briefly presented NOMIS – a new 
modelling approach for information systems that 
integrates the theories of Organisational Semiotics, 
Enterprise Ontology and the Theory of Organized 
Activity. NOMIS is strongly founded in the 
philosophical stance of Human Relativism that is 
expected to provide the necessary modelling 
precision. NOMIS is fully described in (Cordeiro, 
2011).  

The focus of this paper was to show some 
important innovative modelling aspects of NOMIS 
that may be useful for a better understanding of IS 
and business systems. These aspects were also 
compared within different dimensions with similar 
concepts used by a small set of other well-known 
modelling techniques.  
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