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1 Introduction 

1.1 The Gellish Modeling Method  

The Gellish Modeling Method consists of a number of parts. The various parts provide 

guidelines for the creation of system independent information models. They cover the 

following topics: 

Part 1: Architecture. This gives an introduction to semantic modeling and the architecture 

of the Gellish Modeling Method and the cohesion of its various parts. 

Part 2: Development and extension of Domain Dictionaries-Taxonomies, which is about 

the definition of concepts, resulting in definition models and a taxonomy, being a 

subtype-supertype hierarchy. 

Part 3A: Development of Knowledge Models, which describes how valid knowledge about 

kinds of things should be modeled. 

Part 3B: Modeling of Standard Requirements and Standard Specifications. 

 This part covers two kinds of standard requirements: 

1. Standard Requirements as specified by organizations for products and services 

of particular kinds. These requirements are applicable in the particular context of 

the organization or project that adopts the requirements. 

2. Standard Requirements (also called Standard Specifications), which specify the 

dimensions and other properties of standardized products as described in 

national or international standards or in company product catalogues. 

Part 4: Facility Information Models Management. This part provides guidance on how to 

develop and maintain an information model of a large facility and its 

documentation.  

Part 5: Modeling of Activities and Processes. This covers the modeling of occurrences in 

general, business processes as well as physical and chemical processes. 

Part 6: Development of Facility Models and Product Models. This part describes how to 

model and integrate facility components, processes and products and their 

relations to the information on drawings. 

Part 7: General Principles and Guidelines for Semantic Modeling. This part gives general 

rules and guidelines on how to create high quality semantic information models. 

Part 8: Integration of 1D, 2D and 3D Product Models. This part describes how to create 

2D drawings and 3D graphical models and how to integrate them with non-

graphical information. 

Part 9: Measurement and observations. This part describes how to model time dependent 

measurements and observations. This complements the modeling of inspection 

activities and the modeling of product properties. 

The parts 2 and 3 are concerned with models that express knowledge about kinds of things. 

Part 4, about Facility Information Models, is about models of individual things. Further parts 

provides guidance for the modeling of specific topics, such as 3D models, modeling of 

activities, measurements, etc. The part that is described in this document (part 3B) is 

concerned with Standard Requirements and thus with the creation of Requirements Models.  
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1.2 Objective and Scope of Part 3B 

The objective of this part of the Gellish Modeling Method is:  

 To provide guidance for the unambiguous and computer interpretable expression of 

standard requirements about kinds of things such that those requirements can be used 

to aid designing and verification.  

From this objective, the following sub-objectives can be derived: 

o To increase the quality of specifications of requirements about kinds of things 

and the ability to exchange, integrate and use such requirements by computer 

applications. 

o To increase the ability for computer supported requirements aided design and 

to support the creation of Facility Information Models.   

o To increase the ability for computer aided verification of completeness and 

compliance of delivered information (documents and data) about a facility.  

In scope of this part are: 

 Requirements that are expressed for kinds of things, whereas those requirements are 

indirectly applicable for all individual things that can be classified by those kinds.  

Requirements for kinds of things are requirements that are generally applicable for any 

individual that is of that kind. Requirements for kinds of things are typically expressed in 

standards, regulations and best practice guides, either as tabular data or as textual 

requirements. Usually a design for an individual thing includes various references to 

requirements for kinds of things. Those requirements include requirements for many standard 

kinds of components and their fabrication and testing as are described in national and 

international standards or in company specific standards. The modeling of all such kinds of 

requirements is described in this part of the Gellish Modeling Method. 

The requirements that are applicable for kinds of things may be generally applicable, 

irrespective of their context, but usually they are only applicable in a particular context, such 

as when an authority or company specifies that a particular standard with requirements is 

applicable.  

Examples of requirements that are covered by this part are: 

 Requirements for Information Delivery. These are requirements that are expressed by a 

company that particular kinds of information (data and documents) are required to be 

delivered when certain kinds of components are delivered to that company. For example, 

a specification of the document types and types of properties per type of equipment that 

shall be delivered when such a piece of equipment is delivered. 

 Standard Requirements for Product Quality. These are requirements that are expressed in 

international standards about the qualities of particular kinds of objects. Delivered 

products shall be compliant with those requirements when the standard is adopted by 

being declared applicable in the project specifications. For example, the API 617 standard 

document with requirements for compressors. 

 Standard Product Specifications. These are requirements that are (detailed) standard 

specifications about types of products that are standardized in international, national or 

industry standards or in internal company standards and product catalogues. For example, 

standard steel pipe flanges, with detailed specifications of sizes, shapes and material of 

construction.  
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In the Gellish Modeling Method, requirements are arranged in Requirements Models. 

Requirements Models can be applicable for large or small assemblies or for components. For 

example, they can include requirements for a complete kind of process plant, a kind of 

building, a kind of road, a kind of ship or a kind of airplane, and they can be requirements for 

a kind of system, a kind of compressor, or for a kind of heat exchanger, or even for a kind of 

bearing, a kind of impeller, nut or bolt or any other kind of component. The requirements may 

also be about kinds of processes or kinds of activities in which the kinds of objects are 

involved. For example, they might specify how a particular type of test should be performed 

or how a commissioning or start-up procedure should be executed. 

Requirements about a kind of thing are indirectly applicable for all individual things that are 

classified by that kind of thing. Therefore the requirements are suitable for use in computer-

aided design of individual things and the requirements are also suitable for use in computer-

aided verification of designs. For example, a Requirements Model for centrifugal compressors 

expresses requirements that any centrifugal compressor shall satisfy when that Requirements 

Model is (contractually) applicable. 

Requirements Models may include a specification of the kind of information that shall be 

delivered as a description of a delivered product and its operation and maintenance.  

This document specifies the procedure to create Requirements Models. It also discusses how 

those requirements models can be used to support the creation of designs of individual objects 

and it discusses how those requirements models can be used to verify delivered designs of 

individual objects. The latter implies that requirements models can be used to verify the 

completeness and quality of a Facility Information Model. 

Out of scope of this part (and in the scope of Part 4) are: 

 Requirements that are designs, which are specifications of individual things. 

Requirements about individual things are requirements that are specific for one 

particular object (and possibly for some copies of it), for example requirements for a 

new facility. Such requirements are typically expressed in a gradually increasing level 

of detail during the design stages. Early in a project they are expressed in the form of 

functional specifications or a front-end design, whereas at a later stage the 

requirements are expressed in the form of a detailed design. Such a design describes 

an imaginary individual object and it‟s functioning. A design is called an expression of 

requirements, because it expresses the requirements for a real individual object that 

shall be fabricated and constructed such that it reflects the imaginary one. Guidelines 

for the modeling of such requirements for individual things are given in the Gellish 

Modeling Method, part 4 – Creation of Facility Information Models. 

1.3 Project Requirements 

Each project should specify how information shall be delivered and what the requirements for 

that delivered information are. 

The Gellish Information Management Method implies that it is a requirement for a project 

that the produced information shall be delivered in such a way that it is integrated in a Facility 

Information Model. That requirement implies that the scope of a system that supports the 

model should cover all components of the Gellish Modeling Architecture that are presented in 

Figure 5. This means that the system should be able to contain and integrate a Facility 

Information Model, a Dictionary with definition models, a Documents repository with 

document models, and a collection of Requirements Models. The requirement also implies 

that the project shall deliver a Facility Information Model that satisfies the requirements that 
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are expressed in the Requirements Models. One of those requirements might be that the 

Facility Information Model shall include relations that indicate which fact in the Facility 

Information Model satisfies which requirement in a Requirements Model. 

If the Requirements Models about the components of a complete facility are or shall be 

integrated in a Facility Information Model, then this means that a Facility Information Model 

shall be created and delivered conform part 4 of the Gellish Modeling Method. 

1.4 Implementation of Requirements Models 

Requirements Models that are created according to the Gellish Modeling Method are 

documented in a system independent way, using the Gellish language and storing the data in 

one or more standard Gellish Data Tables (see ref 1). Therefore this document does not 

discuss any particular software system, but only deals with their data and document content. 

This has as consequence that the requirements can be imported in any system that is able to 

read Gellish Data Tables.  

Kinds of systems in which Requirements Models will most likely be implemented are 

document-oriented systems, such as Electronic Document Management Systems (EDMS‟s), 

amended with data management capabilities, Content Management Systems (CMS systems) 

or Enterprise Content Management Systems (ECM systems). Other kinds of systems in which 

Facility Information Models may be implemented are more data oriented systems, such as 

Product Data Management Systems (PDM systems) and Product Lifecycle Management 

Systems (PLM systems). The data storage capabilities of each of those systems may be 

extended with one or more Gellish Data Tables to enable storage of data that otherwise could 

not be stored. 

1.5 Verification of delivered information 

A formal (computer interpretable) specification of requirements enables to verify whether 

such requirements are satisfied when the deliverables are also expressed in a consistent formal 

way. In other words, when requirements are expressed according to the Gellish Modeling 

Method and the delivered information that intents to satisfy those requirements is also 

delivered according to the Gellish Modeling Method, then that enables computer-aided 

verification of the completeness and other quality aspects of the delivered information. 

For example, it may be a requirement that when an object of a particular kind is delivered that 

then a particular kind of document shall be delivered as well and that the object shall have a 

particular kind of part for which spare parts shall be delivered. The Gellish Modeling Method 

enables that such requirements are automatically verified, provided that the information about 

the delivered documents, parts and spare parts is also delivered according to the Gellish 

Modeling Method.   

2 What is a Requirements Model? 
Traditionally requirements about a kind of object are recorded in documents, first in paper 

documents, later in electronic documents.  

In the Gellish Modeling Method the requirements about a kind of thing are expressed in the 

form of computer interpretable models. Each model consists of a collection of requirements, 

expressed as relations between objects, whereas those related objects may be anything, 

including also documents or parts of documents that contain requirements in textual form.  

There may be more than one collection of requirements applicable for the same kind of thing. 

For example, for a particular kind of object there may be a collection of requirements that are 
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only applicable in a particular context, whereas another collection of requirements is 

applicable in another context. Each collection of requirements forms a Requirements Model 

for such a kind of object and in its „validity context‟.  

Thus, each Requirements Model is a collection of facts about a kind of thing for which such 

facts are required to be the case in a particular context. In other words, the requirements in a 

Requirements Model are applicable for each individual thing that is classified by the kind of 

thing for which the model is made. 

For example, a Requirements Model of a road is a collection of requirements that are 

applicable for every object that is classified as a road (or as a subtype of road!) in the context 

of the standard in which the requirements are formulated. An example of a Requirements 

Model of a road is presented in Figure 1. 

 

Figure 1, Example of a requirements model of a road 

In the example of Figure 1, the object on the right hand side, called „requirements on a road‟ 

represents a requirements model for a road. The model is defined as a collection of facts, as is 

indicated by its qualification relation with collection of requirements, which is a collection of 

facts. There can be multiple requirements models for the same concept. 

Which facts belong to the collection of requirements (the requirements model) is expressed by 

<is an element of> relations between each included fact and the collection. The example only 

shows two of the facts in the „cloud‟ of facts that are explicitly included in the collection. The 

others should have relations of the same kind. For example, the requirement that “a road 

<shall have as part a> lane” is one of the facts that is an element of the collection. This means 

that it is one of the requirements in this requirements model on a road.  

On the left hand side of the figure a few subtypes of road are defined. Those facts do not 

belong to the requirements model, because they are not included via a <is an element of> 

relation. But because they are subtypes of road they inherit the requirements.  

At the top of the figure individual object B-23 is classified as a road. This means that the 

requirements model is applicable for that individual road. If that road was classified for 
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example as a highway (a subtype on the left hand side of the figure), then the Requirements 

Model was still applicable for B-23 (by inheritance). 

Another example of a Requirements Model is given in Figure 2. That Requirements Model 

illustrates that a model may consist of a data section and a documents section.  

 

Figure 2, Simplified Requirements Model of a Compressor System 

A data section consists of requirements about a concept (a kind of thing, such as a compressor 

or one of its subtypes) that are expressed as relations between the concept and the kinds of 

components or kinds of aspects that it (and its components) shall have. For example, a 

centrifugal compressor <shall have as part a> impeller. Requirements in the data section may 

also be expressed as relations between the concept and the document types on which objects 

of the kind shall be documented. For example, a compressor <shall be described on a> P&ID.  

The documents section of the model consists of requirements that are expressed as relations 

between a concept (a kind of thing) and particular documents that express requirements in 

textual form, such as the API 617 standard specification document.  

It may be that some or all requirements are only applicable within a particular context. That is 

not shown in Figure 2, but can be included in the model by specifying a „validity context‟ for 

each fact.  

The concepts that are included in a Requirements Model shall exist already in the (Gellish) 

Dictionary and shall have a definition, otherwise they shall be added according to the rules for 

the creation of Definition Models, as are described in part 2 of the Gellish Modeling Method.  

2.1 Conditional requirements 

The above requirements seem to be unconditional, except that they are based on the content of 

an authoritive document, typically a regulation or law or standard, whereas that content shall 

be declared applicable for a particular organization, or a particular situation or project. 
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However, semantically they are quasi-unconditional, because they imply an implicit condition 

as is illustrated in Figure 3.  

 

Figure 3, Condition and consequences of a quasi-unconditional requirement 

The right hand side of Figure 3 illustrates the general requirement that a road <shall have as 

part a> lane. Such a general requirement is typically expressed by an authority and described 

in a standard. Therefore the requirement is only valid (applicable) in cases where the authority 

rules. This „validity context‟ can be specified as an auxiliary fact in a separate column in a 

Gellish Data Table. So, within the specified context the requirement holds for any road, which 

means that it is only applicable for an individual thing under the condition that the individual 

thing <is classified as a> road. This condition and its consequence are illustrated by the 

implied (dashed) if-then-else relation in the middle of the figure. When it is concluded that the 

requirement is applicable, then a <can be realized by a> relation points to a kind of relation 

that shall be found or shall be created in order to satisfy the requirement. The realization 

relations are specified in the TOPextensions part of the Gellish Dictionary-Taxonomy. In this 

example the requirement is satisfied by a <has as part> relation between the individual road 

and a part, whereas the part shall have and <is classified as a> relation with the concept 

„lane‟. For humans this is rather trivial, but for computers it is precisely the process that shall 

be followed by software in order to determine which requirements are applicable for which 

objects and what kind of facts shall be found or created. 

There are also conditional requirements that have one or more explicit conditions. One or 

more consequences shall follow when the condition(s) are satisfied, whereas other 

consequences shall possibly follow when the condition is not satisfied. These explicit 

conditional requirements are modeled by so called (qualitative) if-then-else relations. The 

general model of such a conditional requirement is given in Figure 4. 
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Figure 4, General model of a conditional requirement 

Figure 4 illustrates that a general conditional requirement is modeled by a conceptual if-then-

else relation that is defined by one or more conditional relations between the if-then-else 

relation and one or more conceptual relations (<can have …> or <can be …> relations). 

When the conditions are satisfied, then one or more consequence relations can point to the 

kinds of relations that shall be realized. Optionally there are also one or more consequence 

relations that shall be realized when the conditions are not satisfied. An example of a 

conditional requirement is given in paragraph 3.6, where the conversion of textual 

requirements to models is discussed. The process to verify whether the requirements are 

satisfied is similar to the above described process for „unconditional‟ requirements. 
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2.2 Integration of Requirements Models in Facility Information 
Models 

The relation between a Requirements Model and the various other sections of the Architecture 

of a Facility Information Model is illustrated in Figure 5. 

 

Figure 5, A requirements model of a compressor 

In Figure 5 the third box from the left contains expressions of requirements in the form of 

<shall have…> or <shall be…> relations. They red area illustrates a requirements model 

about a compressor that consists of a number of requirements. Each requirement is expressed 

as a relation between concepts in the dictionary or in the document repository. The 

requirements are thus expressed as relations between concepts, whereas those concepts are 

defined in the Dictionary. Therefore, a dictionary is an integrated part of a collection of 

requirements models. 

Those concepts in the dictionary are related to the individual objects in a Facility Model that 

is illustrated in the left hand part of the figure. For example, compressor K-601 is a 

component of this particular LNG plant. That model of the plant includes the plant‟s 

breakdown structure, together with the processes that take place in the facility and the 

activities on its components, as well as the properties of those components. The second part of 

Figure 5 includes the document repository about the facility and the procedures to operate and 

maintain it. The document repository also includes documents that express requirements for 

kinds of things. For example the API 617 standard expresses requirements for centrifugal 

compressors.  

The first and second parts of the figure together form the core of the Facility Information 

Model. The small rectangles in the lines illustrate the relations between the components in the 

model. These relations include not only relations between the components in the facility 

model, but also relations between the components and the processes, activities, properties and 
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documents. The requirements model may also include requirements for kinds of relations for 

those other objects. 

Note that the requirements for components in a facility are not necessarily integrated in one 

big requirements model for a whole kind of facility, because requirements are generally 

applicable for components of a large number of different kinds of facilities. For example, 

requirements for compressors may be applicable for any compressor wherever it is applied. 

So, a Requirements Model is the integration of a collection of facts with data and documents 

that model and describe the requirements about an object and/or its operation or maintenance. 

Each of those requirements is expressed as a <shall have…> or <shall be…> relation between 

kinds of things (concepts or classes) that are defined in the Gellish English Dictionary or as a 

<shall have…> or <shall be…> relation between a kind of thing and a document in a 

document repository. 

The advantage of having an explicit requirements model is that the model can be used as a 

guide to design components according to the requirements and also as a guide for (partly 

automated) verification of the completeness and quality of a design.  

A requirements model can be implemented in various ways. For example, a whole Facility 

Information Model might be integrated in one Product Lifecycle Management system (PLM 

system) or there might be a separate system that implements the requirements and may be 

constructed such that it includes the documents, being stored in a simple directory or it might 

be interfaced with a separate document management system in which the document and data 

sets are stored. It might even be that the data are stored in various databases, for example 

separated per engineering discipline. 

3 Requirement Model Creation Procedure 
The content of a Requirements Model will depend on the perspective of the party that creates 

the specifications. Also the complexity of the kind of thing and the number of options that are 

possible determine what will be included in the requirements models. A purchaser who 

regularly acquires the same type of objects may specify standard requirements for those kinds, 

and for some aspects he may only specify which kind of information he wants to be delivered 

together with the delivered object. A manufacturer who fabricates standardized components 

may specify those kinds of components in much more detail.  

The process to create an electronic Requirements Model for a kind of assembly typically 

consists of the following steps: 

1 Define the concept (for which the requirements are applicable) 

This may include the definition of a subtype of a concept, in case the requirements are a 

specification of a standard subtype of a kind of thing. For example, define the concepts M6 

bolt or Volvo S40 or Bus stop type 1, when a standard specification is made of requirements 

for an M6 bolt or for a Volvo S40, or for a Bus stop type 1 (e.g. according to handbook bus 

stops in the Netherlands). 

2 Create a requirements model 

This includes the definition of a collection of facts and its relation with the concept about 

which the collection contains requirements. 

3 Specify the obligatory components of an assembly. 

This includes a specification of the kinds of components of which assemblies of a kind 

shall be composed and the minimum and maximum number of those components that 

shall be used. 
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4 Specify the required kinds of aspects of kinds of physical objects. 

This includes a specification of the kinds of aspects for which values shall be delivered and by 

which the aspects of all physical objects of that kind shall be specified.  

5 Specify the allowed values for the required kinds of aspects. 

This includes a specification of the values that the kinds of aspects (properties and qualities) 

of the kinds of physical object shall have or of the values that are allowed for aspects of those 

kinds. 

6 Specify the textual requirements  

This includes a specification of the textual requirements and constraints as well as the 

documents that contain additional requirements for a kind of assembly or for a kind of 

component. 

6.1 Relate documents to files at addresses 

Specify for each document that it is presented on a physical medium, either as an 

electronic data file or on paper, microfilm or any other medium. 

6.2 Model textual requirements when required. 

This means that textual requirements are converted into a computer interpretable 

model of the same requirements, using standard concepts and relation types. 

Such a model of requirements should be applicable for verification of the 

satisfaction of the requirements or for guidance on the creation of facts that 

satisfy the requirements. 

7 Specify requirements about kinds of documents 

8 Specify requirements for kinds of processes and activities (functions). 

3.1 Step 1, Definition of a subtype concept 

Standard Specifications are typically only valid for particular subtypes of concepts, also 

called standard design solutions. Therefore, those subtypes should first be defined in a way 

that is similar to the way in which any concept shall be defined and as is described in part 2 of 

the Gellish Modeling Method. 

In summary for example the definition of a bus stop type 1 (according to a Standard 

Specification document for bus stops in the Netherlands) shall have as a minimum definition 

the following facts:  

UID of 

left hand 

object  

Name of left hand 

object  

UID of 

Fact 

UID of 

Relatio

n type  

Name of relation type 

UID  of 

right 

hand 

object  

Name of right hand 

object 
Full description 

1 bus stop 201 5,652 
has subtypes that have as 

discriminating aspect a 
4 location 

 

105 bus stop type 1 202 1,726 is a qualification of 1 bus stop 
is a bus stop that is located 

in a centre of a city 

105 bus stop type 1 203 5,403 is by definition located at a 5 city centre  

  

Note that this definition relies on the fact that the concepts bus stop, location and city centre 

are already defined in the Dictionary. 
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3.2 Step 2, Create a collection of requirements 

The collection of facts that forms a particular requirements model shall be represented by a 

UID, it shall have a name and it shall be defined as a qualification of a collection of 

requirements. For example, a requirement model for a bus stop type shall be expressed in 

Gellish as follows: 

UID of 

left hand 

object  

Name of left hand 

object  

UID of 

Fact 

UID of 

Relatio

n type  

Name of relation 

type 

UID  of 

right 

hand 

object  

Name of right hand 

object 
Full description 

100 
requirements for bus 

stop type 1 
204 1,726 is a qualification of 970,283 collection of requirements 

is a collection of 

requirements for … 
according to … 

100 
requirements for bus 

stop type 1 
205 5,658 are requirements for a 105 bus stop type 1 

 

 

Note that the relation type <are requirements for a> is used, which is the inverse expression 

for <shall be compliant with requirements> that was used in Figure 1. 

The specification that a particular facts is an element of the collection is provided on the line 

where the fact is created by filling in the UID and name of the collection in column „UID of 

collection of facts (column 50) and column for the name of collection of fact (column 68) 

respectively.  

3.3 Step 3: Specify required components of an assembly 

The requirement that an object of a particular kind shall have parts of a particular kind is 

expressed by a <shall have as part a> relation. For example: 

105 bus stop type 1 220 4,989 shall have as part a 40,137 platform  

130,058 centrifugal pump 221 4,989 shall have as part a 130,144 impeller 

 

It is also possible that there are soft requirements, or options. For example possible 

components that are unnecessary, are desired or that are required when certain conditions are 

satisfied. For the specification of such options the following relation types are available: 

105 bus stop type 1 222 5,667 can conditionally have as part a 7 fence 

105 bus stop type 1 223 5,665 can have as desired part a 8 bike garage 

105 bus stop type 1 224 5,666 can have as unnecessary part a 9 toilet facility 

 

The inheritance rules imply that these requirements also hold for possible subtypes of the 

concept for which the requirements are specified. For example, requirements for a centrifugal 

pump in general are automatically (by inheritance) applicable for each horizontal centrifugal 

pump, vertical centrifugal pump, line shaft pump, high speed integrally geared centrifugal 

pump, etc. and for the subtypes of subtypes. 

It may be that more than one component of the same kind is required. For example a multi-

stage centrifugal pump requires more than one impeller. Such a requirement can be made 

explicit by specifying the minimum and maximum number of components of the same kind 

that shall be part of an object of a kind. This is called a specification of the minimum and 

maximum simultaneous cardinalities. Note that the precise requirement is that multiple 

components shall be part of the assembly at the same time, because due to replacement it is 
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always allowed that several components of the same kind are part of the same assembly one 

after the other. 

In a Gellish Data table this is specified as follows: 

130,180 multi stage centrifugal pump  225 4,989 shall have as part a 130,144 2, n impeller 

 

where 2 is the minimum number and n is the maximum allowed number of simultaneous parts 

of the same type, whereas n indicates that the maximum is unlimited. 

Requirements for components in roles or at particular locations 

Often the specification of requirements does not refer to a pure kind of component, but to a 

kind of object in a particular kind of role or to a kind of object in a particular location. For 

example, a driven-end bearing or a first stage impeller. The requirements about such kinds of 

roles of objects are specified in the same way as requirements for kinds of components 

themselves.  

The advantage of the specification of kinds of roles of objects is that it enables to specify 

additional requirements that are only applicable for objects of a kind that are in such a 

particular kind of role. 

3.3.1 Satisfaction of the requirement to have a part 

A requirement  for a part that is expressed by a <shall have as part a> relation is satisfied by a 

<has as part> relation, where the part is classified by the kind of part. For example: 

 P-1201 has as part I1 

provided that 

 P-1201 is classified as a centrifugal pump 

 I1 is classified as a impeller 

The requirement may also be satisfied by an object that is classified by a subtype of 

centrifugal pump and by a part that is a subtype of impeller. For example: 

 P-1201 is classified as a line shaft pump 

 I1 is classified as a pump impeller 

or even by a classification by a manufacturer‟s model, provided that that model is a subtype 

of centrifugal pump. For example as follows: 

 P-1201 is classified as a Elliot M234 

whereas the manufacturer‟s model is defined as a subtype (of a subtype) of centrifugal pump. 

For example: 

 Elliot M234 is a model of horizontal centrifugal pump 

Satisfaction of requirements to have components in particular roles 

A requirement that an assembly shall have as part a kind of component in a particular kind of 

role can be satisfied by a fact that can be expressed in more than one way. The recommended 

way is to specify that an individual object has a part whereas that part is classified by that 

particular role. This done by using the precise relation type <is classified by role as a>. 

However, it is allowed to use the normal classification relation <is classified as a>, whereas 

the software will determine from the definition of the kind of thing that the kind of thing is in 
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fact a kind of role of a kind of thing. For example, it will discover that there are not such 

things as front-end bearings, but only bearings located at the front end of a shaft. 

For example, the requirement that a pump shall have a front-end bearing may be satisfied as 

follows: 

 P-1201 has as part B1 

 B1 is classified by role as a front-end bearing 

Note that the individual role R1 of the bearing B1 is not made explicit in this model. The 

Gellish Modeling Method part 5 describes how such roles can be made explicit. 

3.4 Step 4, Specify required kinds of aspects 

The specification that a kind of physical object requires particular kinds of aspects means that 

for each object of that kind there shall be values given for each of the aspects. If the values of 

the aspects (properties) are quantitative (numeric), then the value shall be accompanied by a 

unit of measure (kind of scale). The specification of the requirement may also specify the 

required unit of measure. If not, then the default unit of measure shall be used for that kind of 

property. For the specification of default units of measure see par. xxx. 

Note that the kinds of physical objects, the kinds of aspects and the units of measure shall be 

selected from the Project Dictionary. 

For example, for a vessel it is a requirement (in a particular context) that the length between 

its tangent lines shall be given in millimeters. This can be expressed in Gellish English as: 

 vessel shall have as aspect a length between tangent lines mm 

When we add the unique identifiers of the kinds of things from the Gellish English Dictionary 

and express the requirements in a Gellish Data Table, then the core of a line with this example 

becomes as follows: 

UID of left 

hand 

object  

Name of left hand 

object  

UID of 

Fact 

UID of 

Relation 

type  

Name of relation type 

UID  of 

right hand 

object  

Name of right hand object 
UID  of 

UoM 
UoM 

520,243 vessel 6,000,219 4,956 shall have as aspect a 550,362 length between tangent lines 570,423 mm 

 

3.4.1 How to satisfy a requirement for an aspect 

The Gellish language specifies that a relation of the type <shall have as aspect a> is an 

expression of a requirement that can be satisfied by a relation of the type <has as aspect>. 

That specification can be found in the collection of facts about realization relations and is 

expressed as a relation between relation types as follows: 

  shall have as aspect a can be fulfilled by a has as aspect 

In the Gellish Data Table of the Gellish English Dictionary this is expressed as: 

UID of left 

hand 

object  

Name of left hand 

object  

UID of 

Fact 

UID of 

Relation 

type  

Name of relation type 

UID  of 

right hand 

object  

Name of right hand object 

4,956 shall have as aspect a 1,554,139 5,165 can be fulfilled by a 1,727 has as aspect 

 

With this knowledge it becomes possible that knowledge-aided design software assists in the 

design process as follows: 
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Assume that a vessel is designed, called V-1205, then from the above specification of a 

requirement for a vessel computer software can conclude that V-1205 shall have a length 

between tangent lines, expressed in millimeters. So the software can ask for that value. 

3.4.2 Verify deliverables on requirements for aspects 

This paragraph describes the process to verify the requirement that objects of a kind shall 

have a particular kind of aspect. The core of that process is the following. For every object 

that is classified by a kind of object for which a requirement is specified the computer should 

search for relations of a kind that satisfy the requirement. Figure 6 illustrates a combination of 

a requirement and a satisfaction of that requirement, integrated in one model.. The figure 

shows a relation between an expression of a requirement and the expression of a fact that 

satisfies the requirement, being the <can be fulfilled by a> relation between the <shall have as 

aspect a> relation and the <has as aspect> relation. 

 

Figure 6, Relation between requirements and satisfying delivered data 

The meaning of the requirement for a kind of aspect is not only that there shall be an aspect, 

but also that the aspect is qualified either in a qualitative way or in a quantitative way. This 

means that that there should be more than one fact delivered to satisfy one requirement. In 

this case an individual object shall have an aspect of the proper kind and that individual aspect 

shall be qualified by a qualitative aspect („value‟). That qualification may be either by a 

qualitative value or by a number on a scale („dimensionless‟ aspects are quantified on the 

scale „-„). Examples of qualitative values are „red‟ and „blue‟ or „high‟ and „low‟, etc. The 

qualitative or quantitative aspect may be constrained by a list of allowed values. The allowed 

values should be defined and be part of the Dictionary.  

For example, assume that a piece of equipment, called V-1206, is delivered to a facility owner 

who expressed the requirement that a vessel shall have a length between tangent lines, as 

illustrated in Figure 6 and that V-1206 is classified as a vessel. Then the database system of 

the receiving party can automatically „know‟ from the above described specification of 

requirements that the delivered data is only complete when V-1205 has a length between 

tangent lines with a value. Furthermore, assume that the data about the equipment as 

illustrated in Figure 6 is delivered in the form of a Gellish Data Table as follows (in which the 

numbers of the fact UID‟s correspond with the numbers in the figure): 
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UID of left 

hand 

object  

Name of left hand 

object  

UID of 

Fact 

UID of 

Relation 

type  

Name of relation type 

UID  of 

right hand 

object  

Name of right hand object 
UID  of 

UoM 
UoM 

1 V-1206 101 1,225 is classified as a 520,243 vessel   

1 V-1206 102 1,727 has as aspect 2 length of V-1206   

2 length of V-1206 103 1,225 is classified as a 550,362 length between tangent lines   

2 length of V-1206 104 5,025 
has on scale a value 

equal to 
922,365 3100 570,423 mm 

 

This enables that the software can verify the data automatically and can report that the 

requirement is satisfied. This enables to verify automatically the progress of the delivery of 

the data it also enable to determine an information quality Key Performance indicator for 

completeness of the data.  

The requirement as well as the qualification can also be expressed by variants of the relation 

type, such as: 

5,489 has on scale a value greater than or equal to 

5,490 has on scale value less than 

5,468 has on scale a value within numeric range 

5,020 is qualified as 

The specification of the requirement that the aspect values may only be selected from a list of 

standard qualitative aspects is discussed in paragraph xxx.  

3.4.3 Inheritance of requirements 

Requirements that are expressed for a kind of thing are inherited by all the subtypes of that 

kind of thing. For example, the requirements expressed for a vessel are inherited by a 

horizontal vessel and by a vertical vessel. This means that requirements that are specific for 

only one subtype, such as requirements that are specific for horizontal vessels, only need to be 

specified for that subtype, whereas requirements that are applicable for all subtypes can be 

specified for the supertype and don‟t need to be specified again for each subtype. 

This mechanism can be applied in a Gellish Requirements Models, because a Gellish 

Dictionary is created as a Taxonomy, which means that it is obligatory for a Gellish 

Dictionary that each concept is defined as a subtype of a more general concept. For example, 

the Gellish English Dictionary contains the following fact: 

 horizontal vessel is a specialization of vessel 

This illustrates the importance of the maintenance and use of a good quality Gellish 

Dictionary.  

Note:  System implementers should be aware that the above described inheritance is also applicable for 

relation types. For example, a requirement is a specialization of a possibility. Therefore, the 

relation type <shall have as aspect a> is a subtype of the relation type <can have as aspect a>. 

This implies that a realization relation might be specified only for a supertype of the required 

relation type. For example, the Gellish language might contain the following fact: 

<can have as aspect a>  <can be realized by a>  <has as aspect> 

This means that to search for the relation type that should be used to fulfill a requirement it is 

necessary to look also at the supertypes of the relation type, and to the subtypes of the fulfilling 

relation type.   
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3.4.4 Specify the context in which a requirement is valid 

Via a collection of facts (collection of requirements) of which the elements are collectively 

declared applicable in a particular context. 

A Gellish Data Table contains a column (with UID and one for the name of the collection) in 

which the collection can be specified of which the fact is an element. It can be specified for 

the whole collection that it is united in a bigger collection and for each collection form a data 

set that can be declared to be applicable in a particular context. 

For example, a collection of requirements called „SGSI equipment data requirements for 

handover to operations‟ can be declared to be applicable for a particular project. 

3.4.5 Specify requirements for aspects of parts 

Frequently requirements for aspects appear to be aspects of parts. For example, for a 

centrifugal pump it may be specified that it shall have as aspect an <impeller diameter>. An 

extended model should include two specifications: one that specifies that a centrifugal pump 

shall have as part an impeller and secondly that an impeller shall have as aspect a diameter. 

The direct relation between centrifugal pump and <impeller diameter> is in fact short-cut for 

the extended specification. When the same or another database also contains a separate part, 

classified as impeller, with a diameter, then it is usually difficult for a computer to determine 

that the <impeller diameter> of a pump is the same thing as the <diameter> of an impeller that 

is a part of that pump. This illustrates that the short-cut specification has a clear disadvantage. 

Note: This is a main reason why many systems with data about the same kind of things have so many 

kinds of „properties‟ (aspects) and why those properties are also different. They do not have only 

properties such diameter, but they also have impeller diameter, pipe diameter, etc. etc. Apart from th 

fact that those properties often have various different names, abbreviations and codes. 

To enable computer application systems to link those different ways of specification, the 

Gellish Modeling Method uses precise relation types in order to distinguish between a 

requirement for an aspect of an assembly and a short-cut relation for the specification of a 

requirement for a property of a part. In the above example, the specification in Gellish 

English becomes: 

 centrifugal pump shall have a part with as possessed aspect a impeller diameter 

or in a Gellish Data Table: 

UID of left 

hand 

object  

Name of left hand 

object  

UID of 

Fact 

UID of 

Relation 

type  

Name of relation type 

UID  of 

right hand 

object  

Name of right hand object 

130,057 centrifugal pump 201 5,238 shall have a part with as possessed aspect a 850,373 impeller diameter 

 

For a specification of required parts, see chapter 3.3. 

The concept <impeller diameter> is an example of something that is not a pure aspect (or 

property). It is an aspect in a role of being possessed by definition by an impeller. In general 

all such aspects that have a kind of physical object in their name are by definition possessed 

by that particular kind of object. They shall be defined in the Dictionary according to the 

Gellish Modeling Method, part 1 – Create Domain Dictionaries or Dictionary Extensions. 

There, they shall be defined as a subtype of <possessed aspect>, which is a role of an aspect. 

3.4.6 Specify requirements for multiple relations of the same kind 

Simultaneous Cardinalities 



Copyright © 2010 Gellish
®
.net – All rights reserved 20 

Requirements may specify that an object of a particular kind shall have more than one part of 

a kind at the same time. (Due to replacements during its lifetime, an object nearly always may 

have parts of the same kind, one after the other.) This can be indicated by a specification of 

the minimum and maximum simultaneous cardinalities for the left hand object and for the 

right hand object in a Gellish expression. The minimum simultaneous cardinality specifies the 

minimum number of individual things of the kind that shall be related at the same time to one 

object of the other kind. The maximum simultaneous cardinality specifies the maximum 

number that may be related to an object of the other kind. For example, for a car it may be 

specified that one car shall have at least 4 and also at most 4 wheels. But one wheel may be 

part of none or of one car at the same time. This is then specified as follows: 

car 0,1 shall have as part a 4,4 wheel 

3.4.7 Specify requirements for units of measure 

Each quantification of an aspect by a relation between a property and a number shall be 

accompanied by a scale (units of measure) that indicates the scale that need to be used to 

interpret the property value from the number.  

When it is specified that an object of a kind can or shall have a property of a particular kind, 

then that main fact may be accompanied by an auxiliary fact that specifies a unit of measure 

that shall be used to quantify a property of that kind when being possessed by an object of the 

specified kind. In such a case the unit of measure shall be interpreted as the default unit of 

measure for the quantification relations of that kind. For example: 

wheel (4956) shall have as aspect a diameter mm 

The above expression specifies that diameters of wheels shall be quantified by numbers on a 

millimeter scale. This expression does not imply a specification for diameters of other kinds 

of things. If all diameters shall be quantified using the same scale, then that can be specified 

as follows: 

diameter (5051) shall be quantified on scale mm 

3.5 Step 5, Specify (allowed) values for required aspects 

In many situations the values (numbers or literals) for kinds of aspects are limited to a discrete 

number of values in a list. Typically shown as pick lists of classes in a user interface. Such 

allowed values can be collected in a collection of qualitative aspects by stating that they are 

an element of the collection. This is specified for a collection of classes for example as 

follows: 

Colors A is a qualification of collection of qualitative aspects 

red is an element of collection of classes Colors A 

green  is an element of collection of classes Colors A 

blue  is an element of collection of classes Colors A 

Usually the constrain does not apply to all individual that are classified by the concept. For 

example, not all colors are constrained by red, green and blue. But only the aspects of a kind 

that are possessed by an object of a particular kind. For example, it may be specified that the 

colors of a particular type of cable  are limited to the colors in Collection A. This is done as 

follows: 

cable type A shall have as possessed aspect a cable type A color 

cable type A color (4846) shall be one of the Colors A 
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3.6 Step 6, Specify textual requirements 

Textual requirements are usually expressed in documents, such as in national, international, 

industry or company standards. However, such requirements can also be „pieces of text‟, 

which may or may not be extracted from such documents. It is even possible to convert a full 

document to explicitly modeled requirements. A first advantage of such an explicit modeling 

of a textual document is that the individual requirements, as expressed in sentences or 

paragraphs, can be allocated to particular kinds of objects or kinds of activities. This enables 

that all requirements from different documents about the same kind of component can be 

integrated and shown together, so that their inconsistencies will become clearer and so that 

they can be applied together when such a thing is designed or verified. A second advantage is 

that it is much easier to verify whether the individual requirements are satisfied or even to 

record which fact satisfies which requirement. 

The explicitation of requirements in documents can vary in level of detail as is illustrated in 

Figure 7. 

 

Figure 7, Levels of explicit modeling of document content 

In this part of the Gellish Modeling Method we describe three levels of explicit modeling: 

1. No explicit modeling. This implies that the documents as a whole are related to one or 

more kinds of things. This is described in the next chapter. 

2. Partial explicit modeling. This implies that a document is split in „pieces of text‟ that 

are related to a kind of thing, whereas that kind of thing is included in a model of the 

whole kind of thing about which the document provides requirements. Note that this 

might be done while maintaining a view on the requirements in the form of the whole 

document. (For example, PKM Solutions has software to support the explicitation 

process and to view and group separate requirements as well as whole documents) 

3. Full explicit modeling. This converts requirements from text to structured data as 

described in the other parts of this document. 

Level 1 Level 2 Level 3

shall be 
compliant with

is a requirement
for a

shall have
as aspect a

For example:
shaft diameter > 20 mm

d > 20 mm

Standard
Specifications

Model

API 617
capacity

compressor

system

compressor
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An example of the first category is a requirement that a centrifugal compressor shall be 

compliant with API 617. This requirement just refers to a complete document in which 

requirements are described and does not contain an „explicitation‟ of the document (the 

document contains a number of requirements about centrifugal compressors, among others).  

An example the second level is a requirement in which the content of a document is 

decomposed in parts, such as paragraphs, each of which is a separate requirement. Such a 

requirement will typically consist of one or more sentences. For example some sentences that 

appears in that API 617 standard specification document. These two examples of 

requirements can be expressed in a Gellish Data Table as follows: 

UID of 

left hand 

object 

Name of left 

hand object 

UID of 

relation 

type 

Name of relation type 

UID of 

right hand 

object 

Name of right 

hand object 
Full description 

130,069 compressor 5,298 shall be compliant with 5 API 617  

5 API 617 1,726 is a qualification of 910,137 
standard 

specification 
 

130,069 compressor 5,298 shall be compliant with 6 Par. 5.3.1  

6 Par. 5.3.1 1,726 is a qualification of 970,007 requirement 

The purchaser and the vendor shall 

mutually determine the measures that 

must be taken to comply with any 
governmental codes, regulations, 

ordinances, or rules that are applicable 
to the equipment. 

6 Par. 5.3.1 5630 
is information that is 

included in 
5 API 617  

 

Note that the text that makes up the requirement is a separate object that has a name (for 

example „Par. 5.3.1‟), just as the information that makes up the full document. Both objects 

are a qualification of information (or of a subtype of information, such as „requirement‟), 

whereas the full description of the partial document is provided in the column „full 

description‟ in the Gellish Data Table.  

The above model includes the specification of objects that represent the sentences in a 

requirements document. In addition to that we could also model the structure of the 

requirements document itself, thus creating a „document model‟. Such a model would specify 

for example the sequence of the sentences and where the chapters and paragraphs start and 

finish, etc. However, such a specification is beyond the scope of this part of the Gellish 

Modeling Method. 

3.6.1 Relate documents to files and addresses 

A full document text is usually not explicitly included as text in a requirements model, but is 

referenced via a relation to one or more external electronic data files on which the document 

is presented. For example, it can be stored in a pdf file as well as in a doc file. This is done as 

follows: 
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UID of left 

hand 

object  

Name of left hand 

object  

UID of 

Fact 

UID of 

Relation 

type  

Name of relation type 

UID  of 

right hand 

object  

Name of right hand 

object 

106 API 617.pdf 208 1,225 is classified as a 490,533 electronic data file 

106 API 617.pdf 209 1,227 is an element of 107 http:// 

107 http:// 210 1,225 is classified as a 970,274 URL address 

108 API 617 211 4996 is presented on 106 API 617.pdf 

 

3.6.2 Detailed modeling of textual requirements 

The full detailed modeling of textual requirements is illustrated by the example of a 

conditional requirement is an ISO standard with requirements about compressors. The 

requirements is specified in the following sentence: 

C.3.3.3 Rotor systems that have low inertia and are subject to accidental unloading 

should be equipped with a quick-acting brake to prevent damage from overspeed.  

This whole requirement can be related to an explicit purpose and can be described and related 

to a rotor system in the way as described in the previous paragraphs. This will result in the 

following model: 

 

A semantic analysis of this sentence results in a recognition of a number of “objects” in this 

sentence and a number of relations of various kinds. The objects are illustrated in the 

following analysis schema: 
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This analysis shows that the requirement is built on knowledge about possibilities of aspects, 

parts and processes of rotor systems. Thus we can model the implied knowledge about a rotor 

system. This results in the following knowledge model: 

 

Finally the conditional requirement can be modeled explicitly by a conceptual if-then-else 

relation. The requirement implies conditions that two possibilities in the knowledge model are 

that case for an individual rotor system. If those conditions are satisfied then the third 

possibility in the knowledge model shall be realized, thus the rotor system shall have as part a 

quick-acting brake. The complete requirements model integrates the above partial models and 

results in the following model: 

Figure 8, Detailed requirements model for requirement C.3.3.3 
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The above mentioned „objective to prevent‟ has as companion relation a „has as objective‟ 

relation to achieve something (5778) 

The above example model is represented in a Gellish Data Table as follows: 

Requirement Model of C.3.3.3
2 101 1 3 74 75 15 201 65

UID of 

left 

hand 

objec

t

Name of left hand 

object

UID of 

fact

Name of relation

type

UID of 

role 

of 

right 

hand 

objec

Name of role of 

right hand 

object

UID of 

right 

hand 

object

Name of right hand 

object
Partial definition

301 rotor system 201 can have as aspect a 302

moment of 

inertia of a 

rotor system

550.024 moment of inertia

302

moment of 

inertia of a rotor 

system

204 can have as option 303 small

301 rotor system 205 can be a subject in a 304 accidental unloading
301 rotor system 206 can have as part a 305 quick-acting brake

101 C.3.3.3 207 is a qualification of 970.007 requirement

Rotor systems that have low 

inertia and are subject to 

accidental unloading should be 

equipped with a quick-acting 

brake to prevent damage from 

overspeed.

101 C.3.3.3 208 is information that is included in 102 Document C
101 C.3.3.3 209 is a requirement about a 301 rotor system
101 C.3.3.3 210 has by definition as objective to prevent a 306 damage from overspeed
101 C.3.3.3 211 is modelled as 103 C.3.3.3 model
103 C.3.3.3 model 212 has by definition as condition a 204 Model of condition-1
103 C.3.3.3 model 213 has by definition as condition a 205 Model of condition-2
103 C.3.3.3 model 214 shall have as consequence a 206 Model of consequence-1

 

Note that in the above table the UID‟s of the relation types are not shown, nor the other 

auxiliary facts. 

3.7 Step 7, Specify requirements about kinds of documents 

There are several kinds of requirements that are related to documents. Those requirements 

specify: 

1. General requirements that apply for documents of any document type. 

2. Requirements that specify per delivery of pieces of hardware of a kind which kinds 

of documents shall be delivered simultaneously. 

3. Requirements that specify the minimum kind of content that is required for kinds of 

documents. 

3.7.1 General requirements 

These are requirements for data about documents, also called requirements for meta data. For 

example: 

document  shall have as aspect a document title 

document title shall be compliant with 
Requirements for document titles 

document title shall be compliant with  
The mapping to an old title shall be 

retained as a synonym with the 

status „replaced‟. 
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document 
shall be classified by a subtype of document 

3.7.2 Specify required types of documents and data sets per equipment 
type 

Information that is delivered may be in the form of documents, but those documents may well 

be generated from the content of databases. This illustrates that the same information may be 

delivered in the form of data sets, as well as in the form of documents. The management of 

information therefore requires an integrated management of documents and data sets.  

A data set is an expression of a collection of facts that are stored in a file or database 

according to an explicitly defined data structure. The generation of a document from such a 

file, for example by a report generator, in fact implies a conversion of the form of the data and 

an addition of a lay-out and possibly explanatory text to support the interpretation of the data. 

For example, an Excel spreadsheet with a table that is an equipment list can be treated as a 

document, but its content is in fact a data set that can be loaded in a bigger database, to 

become part of a Facility Information Model. However, a data set may also consist of a 

complete database, such as an MS-Access database with the same equipment list and possible 

other information in various tables. 

The management of documents and data sets includes not only the management of the 

documents and data sets as a whole, but also the management of their content, especially 

because the content of data sets can be managed and verified on completeness, consistency 

and other quality criteria. This means that data should be managed by data set and that data 

sets are treated in the same way as documents
1
.  

This implies that requirements can be expressed that for a kind of thing (facility, equipment, 

component or activity) not only particular kinds of documents shall be delivered, but also 

kinds of data sets. 

Such kinds of requirements can be expressed in Gellish English as follows: 

UID of left 

hand 

object  

Name of left hand 

object  

UID of 

Fact 

UID of 

Relation 

type  

Name of relation type 

UID  of 

right hand 

object  

Name of right hand object 

160,104 process unit 6,000,220 5,103 
shall be described by 

means of a 
490,186 process flow diagram 

703,006 piece of equipment 6,000,221 5,103 
shall be described by 

means of a 
493,539 equipment list data set 

  

Note that a specification that a piece of equipment shall be described by means of an 

equipment list (document) differs from a specification that it shall be described by means of 

an equipment list data set. Because the two are defined differently and there may be different 

requirements for their content and format. An equipment list is defined as a document for 

which an obligatory lay-out may be specified, for example in a company standard (such as in 

a Design and Engineering Practice standard), which may be delivered as an electronic file in a 

particular, such as in a DOC or PDF format or in an Excel format (XLS). An equipment list 

data set is an electronic file with a specified data structure, for example a Gellish Data Table 

in the form of an MS-Access database or in the form of an Excel spreadsheet. 

                                                 
1
 A data set is in fact an expression of information, not in a natural language, but in a data structure, which is 

basically an artificial formal language. This can be seen from the fact that Gellish English data sets are human 

readable as a structured subset of natural English. 
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The types of documents, as well as the types of data sets shall be defined in a Gellish Domain 

Dictionary. 

3.7.3 Specify minimum content per document type 

The Gellish Dictionary shall contain a definition of all used document types. A definition of a 

document type usually specifies what kind of information should be contained in a document 

in order to be classified by that type. However, this is only in very general terms and in many 

cases there are expectations of minimum requirements for such content, especially from a 

professional, good quality engineering perspective. However, it is valuable to make such 

requirements explicit, in order to have an explicit reference for document quality verification.  

3.8 Step 8: Specify requirements for kinds of processes and 
activities (functions) 

To be written 

4 Unique identifiers 
In order to avoid overlap between the objects in the LNG facilities and the Gellish Dictionary 

as well as within the site/project it is important to assure that each object is identified by a 

Unique Identifier (UID). Therefore, the allocation of Unique Identifiers for the LNG facilities 

shall be managed. 

For example, the following Unique Identifiers (UID‟s) may be reserved for the expression of 

requirements for LNG facilities: 

Object UID‟s 108000000 - 109000000 

Fact UID‟s 208000000 – 209000000 

Within those ranges the following subsets are defined: 

 Object UID’s Fact UID’s 

Kinds of equipment 

items and kinds of 

aspects 

108000000 – 108200000 208000000 – 208200000 

Kinds of documents 108300000 - 108400000 208300000 - 208400000 
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6 Appendix A, Summary of used relation types 
The following relation types are used to create a core of Requirements Models as described in 

this document. Additional relation types will be needed to add other kinds of requirements in 

the form of data or when the content of documents is modeled. 

Note that each relation type has an inverse expression. When the inverse expression is used 

the left hand object and right hand object shall be exchanged. 

Relation 

type UID 
Relation type name Example Description 

1.191 shall have as part a 
road <shall have as part a> 

lane 

is a relation that specifies that a physical object of a specified kind shall 
have as part a physical object of another kind, within cardinality 

constraints. The requirement is only valid in a specified validity context. 

Note that the cardinality constraint may indicate that such a part is still 
optional. 

5.282 shall have as aspect a 
motorway <shall have as 

aspect a> width 

is a relation that relates a kind of physical object or a kind of occurrence to 

a kind of aspect, that specifies that a physical object or an aspect of the 

kind shall possess an aspect of which the qualification shall be specified. 
Typically by a quantification on a scale. 

5.282 
shall have as possessed 

aspect a 

motorway <shall have as 

possessed aspect a> road 
width 

is a relation that relates a kind of physical object or a kind of occurrence to 
a kind of possessed aspect, that specifies that a physical object or an 

occurrence of the kind shall possess such an aspect of which the 

qualification shall be specified. Typically by a quantification on a scale. 

5.238 
shall have a part with as 

possessed aspect a 

car <shall have a part with as 
possessed aspect a> wheel 

diameter 

is a relation that specifies that each physical object of the specified kind 
shall have a part that shall have an aspect that shall have a role of the 

specified kind. 

1.146 is a specialization of 
motorway <is a specialization 

of> road 

is a relation between two concepts that specifies that the first concept is a 

subtype of the related second concept (the supertype). 

1.726 is a qualification of 

1: red <is a qualification of> 

colour 
2: requirement-1 <is a 

qualification of> information 

is a relation between a qualitative aspect and a conceptual aspect that 

specifies that the qualitative aspect has the conceptual aspect as its nature. 

Note that a quantitative aspect is a subtype of qualitative aspect. 

4.714 can have a role as a 
room <can have a role as a> 
meeting room 

is a relation that specifies that an individual thing of the specified kind can 

play a role of the specified kind. Irrespective of whether it actually plays 

such a role. 

5.398 shall be compliant with 
boiler <shall be compliant 

with> specification-1 

is a relation that specifies that any object of the specified kind shall be 
compliant with the specified qualitative requirement. Typically an item, 

story or document of a kind that shall be conform to specific information 

that is the contained in a document. 

4.846 shall be one of the 
car colour <shall be one of 
the> list of allowed car 

colours 

is a relation between two concepts that specifies that a member of the first 
concept has by definition one or more parts that are member of the second 

concept. 

4.730 
is an element in collection 

of classes 

red <is an element in 

collection of classes> list of 

allowed car colours 

is a collection relation that specifies that the collected class is collected in 
the collector collection of classes. 

5.737 
is by definition quantified 

on scale as equal to 

6 mm <is by definition 
quantified on scale as equal 

to> 6  

(on scale mm) 

is a relation that specifies that a qualitative property has by definition a 

magnitude that is equal to a value on a specified scale. 

5.051 
shall be quantified on 

scale 

width <shall be quantified on 

scale> mm 

is a relation that specifies that properties of a specified kind shall be 

quantified by quantitative values (typically numbers) on a specified 
qualitative scale. 

5.658 are requirements for a 

requirements for bus stop 
type-1  

<are requirements for a> bus 

stop type-1 

is a relation that indicates that individual things of the specified kind shall 

be compliant to (all) the requirements in the collection. Typically a kind of 

item or document which members shall be compliant to the collection of 
requirements that is a collection of required facts, typically expressed as a 

collection of shall be… or shall have… relations. 
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5.398 is a requirement for a 
req-1 <is a requirement for a> 

fire resisting door 

is a relation that specifies that a qualitative requirement (information) is 

applicable for things of a specified kind. The requirement has a name (e.g. 

R-21) and can be made textually explicit by a description. A requirement 

can also be modelled, for example by an if-then-else relation. 

5.227 is modelled as 
req-1 <is modelled as> req-1 
if-then-else model 

is a relation that indicates that a modelled object is modelled by a relation. 

4.996 is presented on 
req-1 <is presented on> req-

1.pdf 

is a relation that indicates that a piece of qualitative information is 
expressed on an individual physical object. It is expressed as an aspect of 

the physical object. For example as a spatial (shape and pattern) aspect of 

ink on paper. 

5.630 
is information that is 

included in 

req-1 <is information that is 

included in> document A 

is a relation that indicates that qualitative information is included in other 
qualitative information. Typically a piece of text that is included in a 

chapter or in a document. 

5.778 
has by definition as 

objective a 

req-1 <has by definition as 

objective> simplification of 

maintenance 

is a relation that indicates that individual objects of the specified kind have 

by definition a purpose of existance of the specified kind. 

5.782 
has by definition as 

objective to prevent a 

req-1 <has by definition as 

objective to prevent> 
corrosion 

is a relation that indicates that individual objects of the kind are by 
definition preventing to achieve a state of the specified kind as their 

purpose of existence. Typically the purpose or objective is a kind of 

occurrence. 

4.972 
has by definition as 

condition a 

if-then-else model-1 <has by 
definition as condition a> 

conceptual composition 
relation (can have as part a) 

is a relation that indicates that a possible fact of a specified kind is by 

definition involved as condition in a conditional consequence relation. 
This is the 'if' condition in a qualitative if-then-else clause. Several of this 

kind of conditions for the same relation imply that the consequence is only 
applicable when all those conditions are satisfied. Thus when condition-1 

and condition-2 etc. is satisfied. 

5.783 
has by definition as 

alternative condition a 

if-then-else model-1 <has by 

definition as alternative 
condition a> conceptual 

composition relation (can 

have as part a) 

is a relation that indicates that a possible fact of a specified kind is by 

definition involved as alternative condition when another condition might 

not be satisfied in a conditional consequence relation. This is the 'or if' 
condition in a qualitative if-then-else clause. Several of this kind of 

conditions for the same relation imply that the consequence is applicable 

when any of those conditions is satisfied. Thus when condition-1 or 
condition-2 or condition-3 etc. is satisfied. 

4.976 
shall have as consequence 

a 

if-then-else model-1 <shall 

have as consequence a> 

conceptual composition 
relation (can have as part a) 

is a relation that indicates that a state of a kind is achieved or shall be 

achieved if or when a condition of a kind is fulfilled, otherwise an 

alternative state of a kind may be achieved. This is a consequence when 
the condition or sufficient conditions are satisfied (then) in a qualitative is-

then-else relation type. For example the consequence that an occurrence of 

a kind takes place or shall take place when a property of a kind becomes 
equal or greater than a specified value. 

4.979 
shall have as alternative 

consequence a 

if-then-else model-1 <shall 

have as alternative 
consequence a> conceptual 

composition relation (can 

have as part a) 

is a relation that indicates that a state of a kind is achieved or shall be 
achieved if or when a condition of a kind is not fulfilled. This is an 

alternative consequence when the condition or sufficient conditions are not 

satisfied (else) in a qualitative is-then-else relation type. For example the 

consequence that an occurrence of a kind takes place or shall take place 

when a property of a kind is not equal or greater than a specified value. 

4.994 
shall be classified by a 

subtype of 

pump <shall be classified by a 

subtype of> pump 

is a relation that indicates that individual things of a specified kind shall be 

classified by subtypes of the conceptual classifier kind. The requirement is 
only valid in a specified validity context. For example, it might be 

specified in a particular validity context that every pump shall be classified 

by a subtype of pump. 

5.103 
shall be described by 

means of a 

process unit <shall be 

described in a> specification 

is a relation that indicates that things of the specified kind shall be 
described in a piece of information (such as a document) of a specified 

kind. This implies also a required kind of physical document or physical 

file about a kind of thing. 

5.165 can be fulfilled by a 
shall have as parta <can be 

fulfilled by a> has as part 

is a relation that indicates that a requirement that is expressed by a relation 

of a specified kind can be fulfilled by a relation of a kind that is a fulfiller. 
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Relation 

type id 

Relation type 

name 

Required  

first role 

Allowed first  

role player 

Required  

second role 

Allowed  

second role player 

4956 shall have as aspect a possessor physical object possessed aspect 

5282 
shall have as 

possessed aspect a 
possessor physical object possessed aspect role 

5238 
shall have a part with 

as possessed aspect a 

conceptual possessor 

via part 
physical object 

conceptually possessed 

role 
possessed aspect 

1146 is a specialization of subtype concept supertype concept 

1726 is a qualification of qualifier 
concept  
(qualitative aspect) 

nature concept 

4714 can have a role as a 
conceptual player of a 
role 

physical object conceptually played role role 

4751 
shall be compliant 

with 
conceptually specified physical object 

qualitative compliancy 

criterion 
information 

4846 shall be one of the 
common options 

possessor 
aspect common options collection of classes 

4730 
is an element in a 

collection of classes 
collected class concept collecting plural class collection of classes 

5279 
can be quantified on 

scale as 

commonly quantified 

characteristic 
characteristic 

common quantifier of a 

characteristic 
mathematical space 

 


