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IDEF1X Notation

Place

Place

• For each basetype, there is at least one subtype
• A Person has one Sport, or one Hobby, or both
• Each basetype-subtype pair is a single unit.  Each subtype is inserted as a Transaction 1: if the basetype doesn't exist, it is inserted first
• No Discriminator, subtype existence determination is via a successful Join.  
• Here the Gender is not a Discriminator, it is governed by a CHECK Constraint (not a table).

• For each basetype, there is exactly one subtype
• A Person is either Male or Female, not both, not without Gender
• The basetype and subtype are a single unit, they are inserted together, in a single Transaction 1

• The basetype must have a Discriminator (D), which is constrained by a either Table or a Rule.  The example uses a Table.
• The exclusivity is constrained via a CHECK Constraint that executes a simple Function.

1  Exclusive Subtype

2  Non-exclusive Subtype

CHECK Constraint simple Function

• Control of combinations of subtypes in a single set should not be required.  Simple existence checks in the inserting Transaction should suffice.
• Note that the need for control of subtype combinations is an indication of Normalisation errors: if the data was Normalised fully and completely, the 

dependencies would be more explicit, and the need for such control would disappear
• For those who insist on a large number of subtypes that need to be controlled, use a CHECK Constraint that calls a simple Function (such as above) that 

contains the controlling code.  An example of incorrect method will not be provided.

1 As per Open Architecture requirements, all constraints must be declared and enforced within the database only.  Note that that database is a 
single recoverable unit.  Transactions control multiple-row database Consistency, and ensure that the update is Atomic, thus they are a form 
of Constraint, usually implemented as stored procs within the database.  All updates to the database must be via Transactions only, with direct 
INSERT/UPDATE/DELETE to the tables revoked.  Otherwise, the data container is not merely "closed architecture", it is a non-database.

Open Architecture

2. Total, Exclusive Specialization (Exclusive Subtyping)

IE Notation [Derek]

IDEF1X (ISO 31320:2) Notation [Nicola]

Total = each instance of the 
parent entity must be an 
instance of at least one child 
entity. Complete is used in this 
document as a synonym for 
“total”.
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Nicola’s comments: semantically equivalent, just different notation.

GenderCode       (FK)
BirthPlaceNo   (AK.5)
NameLast       (AK.1)
NameFirst      (AK.2)
Initial        (AK.3)
BirthDate      (AK.4)

PersonNo
Person

(FK)

 

Some diagrams in IE notation are Copyright © 2003-2020 Software Gems Pty Ltd

False Attribution

There is no such thing as Complete ("Total") and Exclusive.
The two concepts, and thus the two notations, are mutually exclusive.

The notion Complete ("Total") and Exclusive is incoherent.
Neither IE nor I have such a notation.

The misrepresented diagram, in its original form, is in Subtype.
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• For each basetype, there is at least one subtype
• A Person has one Sport, or one Hobby, or both
• Each basetype-subtype pair is a single unit.  Each subtype is inserted as a Transaction 1: if the basetype doesn't exist, it is inserted first
• No Discriminator, subtype existence determination is via a successful Join.  
• Here the Gender is not a Discriminator, it is governed by a CHECK Constraint (not a table).

• For each basetype, there is exactly one subtype
• A Person is either Male or Female, not both, not without Gender
• The basetype and subtype are a single unit, they are inserted together, in a single Transaction 1

• The basetype must have a Discriminator (D), which is constrained by a either Table or a Rule.  The example uses a Table.
• The exclusivity is constrained via a CHECK Constraint that executes a simple Function.

1  Exclusive Subtype

2  Non-exclusive Subtype

CHECK Constraint simple Function

• Control of combinations of subtypes in a single set should not be required.  Simple existence checks in the inserting Transaction should suffice.
• Note that the need for control of subtype combinations is an indication of Normalisation errors: if the data was Normalised fully and completely, the 

dependencies would be more explicit, and the need for such control would disappear
• For those who insist on a large number of subtypes that need to be controlled, use a CHECK Constraint that calls a simple Function (such as above) that 

contains the controlling code.  An example of incorrect method will not be provided.

1 As per Open Architecture requirements, all constraints must be declared and enforced within the database only.  Note that that database is a 
single recoverable unit.  Transactions control multiple-row database Consistency, and ensure that the update is Atomic, thus they are a form 
of Constraint, usually implemented as stored procs within the database.  All updates to the database must be via Transactions only, with direct 
INSERT/UPDATE/DELETE to the tables revoked.  Otherwise, the data container is not merely "closed architecture", it is a non-database.

Open Architecture

2. Total, Exclusive Specialization (Exclusive Subtyping)

IE Notation [Derek]

IDEF1X (ISO 31320:2) Notation [Nicola]

Total = each instance of the 
parent entity must be an 
instance of at least one child 
entity. Complete is used in this 
document as a synonym for 
“total”.
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Nicola’s comments: semantically equivalent, just different notation.
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Some diagrams in IE notation are Copyright © 2003-2020 Software Gems Pty Ltd

Nicola Vitacolonna (University of Udine, Computer Science, Professor) has published a document IDEF1X-vs-IE-Notation that deals with 
purported issues as per the document title.  It falsely attributes certain notions to me.  This is a response to that set of errors only, it is not a 
response to anything else.  Some discussion (unfortunately drawn out and not resolved, as is typical with academics in the Modern era) of the 
subject can be found at the database theory forum "Theoreticians” are Clueless about Relational Data Modelling, Teach Anti-Relational 
Muddling, which may unwittingly provide evidence.  I would rather not address the larger issue.

IDEF1X-vs-IE-Notation

"Theoreticians"
Muddling

Subtype

are Clueless about Relational Data Modelling, Teach Anti-Relational

mailto:derek@softwaregems.com.au?Subject=Nicola%20Non-Problem%20Response
https://jirafeau.net/f.php?h=1mnluFoq
https://groups.google.com/g/comp.databases.theory/c/7OOt-44atbo
https://groups.google.com/g/comp.databases.theory/c/7OOt-44atbo
https://www.softwaregems.com.au/Documents/Article/Database/Relational%20Model/Subtype.pdf
https://groups.google.com/g/comp.databases.theory/c/7OOt-44atbo
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3. Partial, Non-Exclusive Specialization

IE Notation [Derek]

IDEF1X (ISO 31320:2) Notation [Nicola]

Student

Erasmus 
Student Freshman

Example:
• a student may be an Erasmus student;
• a student may be a freshman;
• a student may be neither an Erasmus student nor a freshman;
• a student may be both an Erasmus student and a freshman.

Alternatively: Student

Erasmus 
Student

Freshman

Z
is

Z
is

Nicola’s comments: Derek treats this as in §1 (optional attribute, not subtyping), so it is always modelled as the second 
alternative above.

Partial = not every instance of 
the parent entity is an instance of 
a child entity. Incomplete is 
used in this document as a 
synonym for “partial”.

Student

Erasmus 
Student

Freshman

is

is

Some diagrams in IE notation are Copyright © 2003-2020 Software Gems Pty Ltd

False Attribution

There is no such thing as Incomplete ("Partial") and Non-Exclusive.
The two concepts, and thus the two notations, are mutually exclusive.
The notion Incomplete ("Partial") and Non-Exclusive is incoherent.

Neither IE nor I have such a notation.
The misrepresented diagram, in its original form, is in Subtype.Subtype

mailto:derek@softwaregems.com.au?Subject=Nicola%20Non-Problem%20Response
https://www.softwaregems.com.au/Documents/Article/Database/Relational%20Model/Subtype.pdf
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4. Total, Non-Exclusive Specialization (Non-Exclusive Subtyping)

IE Notation [Derek]

IDEF1X (ISO 31320:2) Notation [Nicola]
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Subtype
Exposition
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IDEF1X Notation

Place

Person

• For each Basetype, there is at least one Subtype
• A Pastime is one Hobby, or one Sport, or both, not neither
• The Basetype and Subtype are a single Logical unit, they are inserted together, in a single Transaction
• No Discriminator, Subtype existence determination is via a successful JOIN.  
• The non-exclusivity does not need a constraint.

• For each Basetype, there is exactly one Subtype
• A Person is either Male or Female, not both, and not without a Sex
• The Basetype and Subtype are a single Logical unit, they are inserted together, in a single Transaction
• The Basetype must have a Discriminator (D) SexCode, which is constrained by either a Foreign Key reference or a Rule. 
• The exclusivity is constrained via a CHECK Constraint that executes a simple Function.

2  Exclusive Subtype

3  Non-exclusive Subtype

CHECK Constraint simple Function

• In the example above the Transaction would be named for the Subtype, eg. PastimeHobby_Add_tr; 
PastimeSport_Add_tr.  It would insert the Basetype first, and the Subtype second.  There would be no 
Pastime_Add_tr.

• Control of combinations of Subtypes in a single set should not be required.  Simple existence checks in 
the inserting Transaction should suffice.
• Note that the need for control of Subtype combinations is an indication of Normalisation errors: if the 

data was Normalised fully and completely, the dependencies would be more explicit, and the need for 
such control would disappear

• For those who insist on a large number of Subtypes that need to be controlled, use a CHECK 
Constraint that calls a simple Function (such as above) that contains the controlling code.  An 
example of the incorrect method will not be provided.

The example given (Person) demonstrates the single valid reason for 
the use of a surrogate: the natural key has become too wide to carry in 
the child tables.  It nevertheless remains a Relational Breach.

Gender
IdentificationDate

PersonNo
Gender

Identifies As

PersonMale_IsExclusive_ckC

Person_Add_tr
-- Validate ...
IF EXISTS Sex AND
    NOT EXISTS Person
  BEGIN TRAN
  INSERT Person
  IF SexCode = "M"
    INSERT PersonMale
  ELSE
    INSERT PersonFemale
  COMMIT TRAN

T

PersonFemale_IsExclusive_ckC

Gender_Add_tr
-- Validate ...
BEGIN TRAN
IF EXISTS Person
  INSERT Gender
COMMIT TRAN

T

PastimeName
PersonNo
PastimeRecreates With

• Constraint not possible, it is a fluid 
notion without limit

• It cannot be validated

PastimeHobby_Add_tr
-- Validate ...
IF EXISTS Person AND
    NOT EXISTS PastimeHobby
  BEGIN TRAN
  IF NOT EXISTS Pastime
    INSERT Pastime
    INSERT PastimeHobby
  COMMIT TRAN

T

PastimeSport_Add_tr
-- Validate ...
IF EXISTS Person AND
    NOT EXISTS PastimeSport
  BEGIN TRAN
  IF NOT EXISTS Pastime
    INSERT Pastime
    INSERT PastimeSport
  COMMIT TRAN

T

Name
SportCode
Sport

Person

PersonNo         (FK)
PastimeName

Pastimerecreates with

Nicola’s comments: this is problematic in IDEF1X, and it should not be.
• Clusters cannot be interpreted individually, but only as a whole. If clusters were interpreted individually, then one 

would conclude that (see Cluster 1) each Pastime must be a PastimeHobby, and (see Cluster 2) each Pastime 
must be a PastimeSport—the assumed interpretation is instead that each Pastime must be a PastimeHobby or 
a PastimeSport, and it may be both.

• The assumed interpretation does not conform to what ISO 31320:2 defines.
• If one sticks to the standard, a total, non-exclusive specialization can only be approximated.
• In the assumed interpretation, the complete categorization symbol is interpreted in different ways, depending on 

how many children a cluster has (e.g., compare with §2). In particular, a cluster with two or more children can be 
translated into predicates independently, regardless of the existence of other clusters.

• The issue can be easily remedied by adding a specific symbol for this case. Since mixing IE notation would be 
confusing, a new symbol should be defined, e.g.:

HobbyName

PersonNo         (FK)
PastimeName      (FK)

PastimeHobby

LeagueName

PersonNo         (FK)
PastimeName      (FK)

PastimeSport

See, for instance, ERwin’s 
Methods Guide or Thomas 
Bruce’s Designing Quality 
Databases with IDEF1X 
Information models.

classifies
Complete categorization 
symbol.

PersonNo         (FK)
PastimeName

Pastime

HobbyName

PersonNo         (FK)
PastimeName      (FK)

PastimeHobby

LeagueName

PersonNo         (FK)
PastimeName      (FK)

PastimeSport

(1) (2)

(1) Cluster 1.

(2) Cluster 2.

Same meaning as the IE symbol 
at the top of the page.

Some diagrams in IE notation are Copyright © 2003-2020 Software Gems Pty Ltd

False Attribution

There is no such thing as Complete ("Total") and Non-Exclusive.
The two concepts, and thus the two notations, are mutually exclusive.

The notion Complete ("Total") and Non-Exclusive is incoherent.
Neither IE nor I have such a notation.

The misrepresented diagram, in its original form, is in Subtype.Subtype

mailto:derek@softwaregems.com.au?Subject=Nicola%20Non-Problem%20Response
https://www.softwaregems.com.au/Documents/Article/Database/Relational%20Model/Subtype.pdf


Nicola Non-Problem Proposal - Response
Nicola "IDEF1X vs IE Notation" p5

Creative Commons @ Software Gems Pty Ltd [90] Nicola Non-Problem Proposal - Response • 4 of 4Derek Ignatius Asirvadem • 06 Apr 21

Nicola’s comments: IE notation requires an additional entity (additional INSERT): the example cannot be modelled with 
three entities. IDEF1X in this case is straightforward, and it can also straightforwardly represent the four-entity model, if 
necessary:

Similarly to IDEF1X in §4, a new symbol might be added to cover this case in IE notation, e.g.:

4. Partial, Exclusive Specialization

IE Notation [Derek]

IDEF1X (ISO 31320:2) Notation [Nicola]

Example:
• an employee may be a full-time employee;
• an employee may be a consultant;
• an employee may be neither a full-time employee nor a consultant;
• an employee cannot be both a full-time and a consultant.

Employee

Full-Time 
Employee (1)

Consultant 
(2)

Employee Employee 
FT_or_C

Full-Time 
Employee

Consultant

is

Employee Employee 
FT_or_C

Full-Time 
Employee

Consultant

Z
is

Standard exclusive 
subtyping (closed border)

New, incomplete specialization 
(note the open line).

Sample transaction (pseudocode):

EmployeeAdd:
  INSERT Employee
  IF Type = ‘FT’
    INSERT FullTimeEmployee
  ELSEIF Type = ‘C’
    INSERT Consultant

Type

(1) © FullTimeEmployee_IsExclusive_ck (2) © Consultant_IsExclusive_ck

Some diagrams in IE notation are Copyright © 2003-2020 Software Gems Pty Ltd

False Attribution

There is no such thing as Incomplete ("Partial") and Exclusive.  The two 
concepts, and thus the two notations, are mutually exclusive.  The notion 
Incomplete ("Partial") and Exclusive is incoherent.  Neither IE nor I have such 
a notation.  The misrepresented diagram, in its original form, is in Subtype.Subtype

mailto:derek@softwaregems.com.au?Subject=Nicola%20Non-Problem%20Response
https://www.softwaregems.com.au/Documents/Article/Database/Relational%20Model/Subtype.pdf
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