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ISO 11179
Metadata Registries

°* Owning group is ISO/IEC JTC1 SC32 (Data
Management and Interchange)

* Working Group 2 — MetaData
* 11179 is a six part standard

1) Framework

2) Classification

3) Registry Metamodel and basic attributes
4) Formulation of data definition

5) Naming and identification principles

6) Registration
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11179-3 Edition 3

* Metadata

° First edition published 1994

* Second edition 2004

* Edition 3 is (or soon will be) FDIS

°* One goal of this edition is to fill out
“the upper left hand corner” and get
ontology/terminology fully integrated.
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Describing Data

Name Type

Description Size

Examples Format
Units

Domain of Values
1 | For Data Element

Data Element
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W MAYO CLINIC
Describing Data

Quantities Sets of
Measurements “Parmissible
Free Text Values”
(codes)
“Continuous” Discrete
Name Value Domain Value Domain
Description
Examples

| > Type

Size
Format
Units

Domain of Values
1 | For Data Element

Data Element
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Describing Data

Quantities Possible
Measurements Value
Free Text —
“Continuous” Discrete
Name Domain Domain
Description
Examples

| > Type

Size
Domain of Values
Format
Data Element 1| For Data Element | | e
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Describing Data

Example 1
1..7%
“Continuous”
Domain

q P Integer

] 3
Patient.SBP SPB in mmHg 0..1000
1 mmHg
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Describing Data
Example 2

1.*

Discrete
Domain

4 P String

1 char

TBL17.BPF1 SPB
1| assessment
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Adding Meaning

Obiject
cl g:cs: Property
1
Blood Maximum Pressure

n Vessel Walls

P

Data Element
Meaning

1 Systolic Blood Pressure

Possible
Value
1.%
Continuous Value Discrete
Domain Value Domain
0..* % X

1 Domain of Values
For Data Element

Patient.SBP
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Object
Class

Property

1

Data Element

Meaning 0.*

1

0.*

Adding Meaning

1 Conceptual
Domain

N

Uescﬁﬁewzv

Enumerated

C%nceptual Conceptual Domain
Oomaln
1 1.
Value Meaning
1
0.*
Possible
Value
E3
0.* 1.
Continuous Value Discrete

Domain

Value Domain

A

v

1 Domain of Values

Data Element
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Adding Meaning

Object
Class

Property

1

Data Element
Meaning 0.*

1

0.*

Conceptual
Domain

Systolic
Blood Pressure

N

Uescﬁﬁemzv

Conceptual Enumerated
Domain Conceptual Domain
SBP as pressure ' 1.
measurement Value Meaning
1
0..*
Possible
Value
mmHg | . 1.7
Continuous Value Discrete
Domain Value Domain

N L

1 Domain of Values

Data Element

March 11, 2011
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Adding Meaning

e N T
onceptua
1 1 Dormain Blood Pressure
T{V v\ SBP Assessment
Data Element Describe Enumerated
Meaning 0.* C%rlcigf:al Conceptual Domain
1 1 4 *
Low SBP Value Meaning Normal
‘ 3 SBP
0.* |
“L” Possible “N”
Value
1 E3
0.* -
Continuous Value Discrete
Domain Value Domain
o N,

1 Domain of Values
For Data Element

Data Element
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Information and Meaning

Meaning

1

0..*

Information
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Information and Meaning
Property HL7

Class 1 Conceptual

7 7 ~ _Domain_
T ral

Data Elgment | — | Desc

D m’afl’n 0. * P C%rlceptual Cﬁﬁt%in

nain

Value Meaning

1
0.*
Possible
Value
0..* 1.
/ \ Continuous Value Discrete
C O n c pt Domain k Value Domain /
\s- X
1 Domain of Values
For Data Element
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package Data_Description| ] |

Diagram name Consalidated Data Description metamodel region
Modfication date | 1/26/10 7:51 AM

Object_Class Characteristic

+ohject_dass| 0.1 0.1| +chsraderisic

data_element_concept_object_class data_element_concept_characteristic

+data_element_concept| 0..* 0.*| +data_elemant_concept
Data_Element_Concept

Conceptual Domuain

0.* 0.* —= —— "
+dimensionality: Dimensionalty [0..1]
susage +domain
1 | +meaning data_elemant_concept_domain T +meaning | 1
{compiete, ovedapping }
Described_Conceptual_D omain Enumerated_Conceptual_D onmain

+conceptual _domain_description : Text [1]

+m eaning [1 +containing_domain| 1.*

wvalue_m eanng_set

+member [1.*
Value_Meaning

+value_meaning_begin_date : Date [1]
e +value_meaning_end_date : Dste [0..1]

1 +m eaning
described_valug_domain_meaning

permissible_value_meaning value_domain_meaning
data_element_meaning

0.% | +representation

Permissible_Value
Derivation_Rule +pemited_vaue : Vslue [1]
Data_Element_Example +derivation_rude_specification : Test [1] +pemissible_value_begin_date : Date [1]
+example_tem : Text [1.7] +derivation_rue_notation : Notation[1] +pemissible_value_end_datz : Date [0..1]
0.* | +example +rue | 1 1.7 +member
dervation_rule _application permissible_value_set

exemplification
i *
+application | 0.* +represertation | 0. 0.* }y +containing_domain

— Described_Value_Domain 1_Value_|
Data_Element_D erivation

+value_domain_description : Tex [1]

m

0.* +inputter  +derivation| 0.1 I

value_domain_subset

derivation_irout derivation_output
- e 0..*| +subdomain +representaton | 0.*

Hrepresentation 0.* Valwe_Domain
. N . o N +superdomain +value_domain_datatype : Datatype [1]
o ! sexhibiter 1. 7] +input +output | 1 +value_domain_maximum _character_qusntity : Integer [0..1]
Data_Element +usage +domain{+valuz_domain_format : Sting [0.1]
+data_slemert_precision : Irteger [0..1] 0 data_clement_domain 3 value_domain_unit_of_measure : Unit_of Measure [0.1]

Figure 11-6 — Consolidated Data Description metamodel
March 11, 2011 © 2011 Mayo Clinic 15
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package Daia_Description| ] |

Object_Class

Characteristic

+object_dass l 0.1

0.1 l +charaderdic

Diagram name

Consolidated Data Description metamodel region

Modfication date

112610 7:51 AM

data_element_concey

+data_el
Data_E

odel of Meaning

I ‘uzage

1 | +meaning

data_elemant_concept_domain

+domain [

{compiete, ovedapping }

-

T +Im eaning

Described_Conceptual_D omain E I_C ) D

+conceptual _domain_description : Text [1]

+meaning |1

+con‘taining_dornain[ 1.2

wvalue_m eanng_set

+member |1.*
Value_Meaning

+value_meaning_begin_date : Date [1]
+value_meaning_end_date : Dste [0..1]

data_element_meaning

Data_Element_Example
+example_tem : Text [1.7]

described_valug_domain_meaning

Derivation_Rule

+dervation_rue_specification : Text [1]
+derivation_rue_notstion : Notation [1]

=

permissible _value_meaning value_domain_meaning

0.% | +representation
Permissible_Value

+pemited_vaue : Vslue [1]
+pemissible_value_bedgin_date : Date [1]
+pemissible_value_end_datz : Date [0..1]

0.4 | +example +ruel1 1..’| +member
€ u
[ | I I
0.* +inputter  +derivation| 0.1
value_domain_subset
derivation_inout derivation_output 0.#| +subdomain +representaton | 0.*
Hrepresentation 0.* Vaiue_Domain
. N - ol u N +superdomain+value_domain_datatype : Datatype [1]
0. 1% | texhibiter 12| +input routput | 1. +value_domain_maximum_character_gusntity : Integer [0..1]
Data_Element +usage +domain|{+value_domain_format : Sting [0.1]

+data_slemert_precision : Irteger [0. 1] U+ dela_slement_domain 1 valuz_domain_unit_of_measure : Unit_of Measure [0.1]

Figure 11-6 — Consolidated Data Description metamodel
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package Data_Description] [2) 1] Diagram name | Consolidated Data Description metamodel region

MAY Modfication date | 1/26/10 7:51 AM
Object_Class Characteristic

+object_dass| 0.1 0.1| +chsraderigic

data_element_concept_ohject_class data_element_concept_charactenstic

What is being “measured’ Meaning of measuremen
4 I V- (81

| AU

Described_Conceptual_D omain Enumes, ual_Donmin
+conceptual _domain_description : Text [1]
+meaning (1

I

-

lue_tm eanng_set
| U
+value_me: :Date 1]
' +value_me: Date [0..1]
Mapping between .
ue_m ue_domain_meaning
data_element_meaning .
Values and Meaning
P e
Derivation_Rule +pemnited_vau
Data_Element_Example +dervation_rue_specification : Tex [1] +perm!siblej Date [1]
+example_tem : Text[1.7] +derivation_rue_notation : Notation[1] +penmissible_v ate [0.1]
0.4 | +example +ue | 1 r
denvation_rule _application pemnissible_val
exemplification
. +representation | 0.*
+application | 0.* an
— Described_Value_Domain nain
Data_Element_D erivation - —
+value_domain_description : Text [1]
0 "l+innu1ter +dervation 1

Measurement as
recorded - . Possible
"1 in a particular table, | Measurement

+domg

m essag e y etC . data_clement_domain 1

March 11, 2011 Figure 11-6 — Consalidated Data Reseription metamodel
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package Data_Description] ] |

data_element_concept_ohject_class

Diagram name

Consalidated Data Description metamodel region

E Study

+object_dass| 0.1

Relationship
Amongst
Elements

Modfication date

126010 7:51 AM

enstic

+iata element soncentl 0 * n*

Study Design

0.*

+ddata_element_concept

+usage

-

data_element_meaning

March 11, 2011

+m eaning

data_elemant_concept_domain

{compiete, ovedapping }

Study Design (OCRe)

| +m eaning

I

Described_Conceptual_D omain

+conceptual_domain_description : Text

Possible Designs

+meaning (1

+corrtaining_dornain[ 1.

value_m eanng_s=t

Crossover

i

described_valuz_domain_meaning

permissible |

Parallal (Arniin

I

Data_Element_Example

+example_tem : Text [1..7]

0. [ +representation

+dervation_rue_specification : Text [1]

Derivation_Rule [
+derivetion_rue_notstion : Notation [1]

LA AN N A NN

0. | +example

exemplification

+ue | 1

+application | 0.*

Data_Element_D erivation

(HSDB Model)

dervation_rule _application

11 EH

pemissible_value_sed

+representation | 0..*

|
Described_Value_D onni+

+value_domain_description : T1

Possible Values

|

+representaton | 0.*

0.* +inputter  +derivation| 0.1
value_domain_subset
derivation_irout derivation_output )
0.*| +subdomain
krepresentation 0.*
a1 e +superdomain+value,
. P ¥ +valug
Study Design
0.x data_element_domain 1

Study Design
= Code (Using

Figure 11-6 — Consalidated Data Reseription metamodel
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THE MEANING OF “VALUE
SET”
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package Data_Descriptio] | Diagram name | Conceptual and Value Domain metamodel regio
Modification date|| 3/18/097:49 PM

Conceptual_Domain

+conceptual_domain_dimensionality : Dimensionality [0..1]

1 | +meaning | T{complete overlapping}
Enumerated_Conceptual_Domain Described_Conceptual_Domain
+conceptual_domain_description : Text [1]
+containing_domain 1..* +meaning | 1

value_meaning_set

+member| 1.*
Value_Meaning

+value_meaning_begin_date : Date [1]
+value_meaning_end_date : Date [0..1]

+meaning | 1

value| domain_meaning e .
permissible_value_meaning

+representation | 0.*
Permissible_Value

described_value| domain_meaning
+permitted_value : Value [1]
+permissible_value_begin_date : Date [1]
+permissible_value_end_date : Date [0..1]

1.* | +member

permissible_value_set

0.* U +containing_domain 0.* | +representation
Enumerated_Value_Domain Described_Value_Domain

+value_domain_description : Text [1|]

{complete, overlapping}

* | +representation
Value_Domain

+value_domain_datatype : Datatype [1]
+value_domain_maximum_character_quantity : Integer [0..1] | +syperdomain | +datatype_name : String [1]
+value_domain_format : String [0..1] +datatype_description : Text [1]
+value_domain_unit_of_measure : Unit_of_Measure [0..1] 0.* +datatype_scheme_reference : Sign [1
+datatype_annotation : Text [0..1]

Datatype

+subdomain| 0..*

value_domain_subset
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MAYO CLID package Data_Descriptiof ] Diagram name | Conceptual and Value Domain metamodel regio
Modification dateg| 3/18/097:49 PM

Value .
Conceptual_Domain

Set +conceptual_domain_dimensionality : Dimensionality [0..1]

1 | +meaning T{complete, overlapping}

Described_Conceptual_Domain

Stu d y D eS I g n ( O C Re ) +conceptual_domain_description : Text [1]

-

+containing_domain 1..* +meaning
value_meaning_set

+member| 1.*
Value_Meaning

+value_meaning_begin_date : Date [1]
+value_meaning_end_date : Date [0..1]

+meaning | 1

value| domain_meaning o .
permissible_value_meaning

_____+representation [ 0.*
Permissible_Value

described_value| domain_meaning
+permitted_value : Value [1]

+permissible_value_begin_date : Date [1]
+permissible_value_end_date : Date [0..1]

1.* | +member

permissible_value_set

0.* 0 +containipng_domain 0..* | +representation
Enumerated_Value_Domain Described_Value_Domain

+value_domain_description : Text [1

{complete, overlapping}

*| +representation

Value_Domain

Datatype
+value_domain_datatype : Datatype [1] yp:

+value_domain_maximum_character_quantity - Integer [0..1] | +syperdomain | +datatype_name : String [1]
+value_domain_format : String [0..1] +datatype_description : Text [1]
+value_domain_unit_of_measure : Unit_of_Measure [0..1] 0.* +datatype_scheme_reference : Sign [1
+datatype_annotation : Text [0..1]

+subdomain| 0..*

value_domain_subset
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MAYO CLID package Data_Descriptiof ] Diagram name | Conceptual and Value Domain metamodel regio
Modification dateg| 3/18/097:49 PM

Value .
Conceptual_Domain

SEt +conceptual_domain_dimensionality : Dimensionality [0..1]

-

+meaning T{complete, overlapping}

Described_Conceptual_Domain

Va I u e Set StU d y D eS I g n ( O C Re ) +conceptual_domain_description : Text [1]

Definitio\n\ [ ———

Possible Designs

+member| 1.*
Value_Meaning

-

+value_meaning_begin_date : Date [1]
+value_meaning_end_date : Date [0..1]

+meaning | 1

value| domain_meaning o .
permissible_value_meaning

___ +representation | 0.*
Permissible_Value

described_value| domain_meaning
+permitted_value : Value [1]

+permissible_value_begin_date : Date [1]
+permissible_value_end_date : Date [0..1]

1.* | +member

permissible_value_set

0.* 0 +containipng_domain 0..* | +representation
Enumerated_Value_Domain Described_Value_Domain

+value_domain_description : Text [1

{complete, overlapping}

*| +representation

Value_Domain

Datatype
+value_domain_datatype : Datatype [1] yp:

+value_domain_maximum_character_quantity - Integer [0..1] | +syperdomain | +datatype_name : String [1]
+value_domain_format : String [0..1] +datatype_description : Text [1]
+value_domain_unit_of_measure : Unit_of_Measure [0..1] 0.* +datatype_scheme_reference : Sign [1
+datatype_annotation : Text [0..1]

+subdomain| 0..*

value_domain_subset
March 11, 2011 © 2011 Mayo Clinic 22
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Value
Set

Value Set

Definitio\n\

Resolved
Value Set

package Data_Descriptior{ ), Diagram name

T

Conceptual and Value Domain metamodel regiol

Modification date

3/18/097:49 PM

Conceptual_Domain

+conceptual_domain_dimensionality : Dimensionality [0..1]

-

+meaning

T{complete, overlapping}

|

Study Design (OCRe)

| ' 7

Possible Designs

Described_Conceptual_Domain

+conceptual_domain_description : Text [1]

-

+meaning

value| domain_m

7~

- Parallel Group

—+representation | 0.*

P — —

Permissible_Value

+permitted_value : Value [1]
+permissible_value_begin_date : Date [1]
+permissible_value_end_date : Date [0..1]

described_value| domain_meaning

1.* | +member

permissible_value_set

0.* U +containing_domain
Enumerated_Value_Domain

0. | +representation
Described_Value_Domain

+value_domain_description : Text [1

*| +representation

Value_Domain

+value_domain_datatype : Datatype [1]
+value_domain_maximum_character_quantity : Integer [0..1]

{complete, overlapping}

Datatype

+superdomain | +datatype_name : String [1]

+value_domain_format : String [0..1]
+value_domain_unit_of_measure : Unit_of_Measure [0..1] 0.*

March 11, 2011

+subdomain| 0..*

+datatype_description : Text [1]
+datatype_scheme_reference : Sign [1
+datatype_annotation : Text [0..1]

value_domain_subset

© 2011 I\/Inyn Clinic
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Value
Set

Value Set
Definitio

Resolved
Value Set

4 )
JO

Value
Domain

package Data_Descriptior{ ) Diagram name

March 11, 2011

Conceptual and Value Domain metamodel regiol

Modification date

3/18/097:49 PM

Conceptual_Domain

+conceptual_domain_dimensionality : Dimensionality [0..1]

-

+meaning

T(complete, overlapping}

|

Study Design (OCRe)
| w— '

Possible Designs

Described_Conceptual_Domain

+conceptual_domain_description : Text [1]

-

+meaning

~

- Parallel Group

value| domain_m

P — —

—+representation | 0.*

Permissible_Value

+permitted_value : Value [1]
+permissible_value_begin_date : Date [1]
+permissible_value_end_date : Date [0..1]

described_value| domain_meaning

1.* | +member

permissible_value_set

g_domain

Mayo IDB Study
Design Codes

Described_Value_Domain

+value_domain_description : Text [1

*| +representation

Value_Domain

+value_domain_datatype : Datatype [1]
+value_domain_maximum_character_quantity : Integer [0..1]

{complete, overlapping}

Datatype

+superdomain | +datatype_name : String [1]

+value_domain_format : String [0..1]
+value_domain_unit_of_measure : Unit_of_Measure [0..1] 0.*

+subdomain| 0..*

+datatype_description : Text [1]
+datatype_scheme_reference : Sign [1
+datatype_annotation : Text [0..1]

value_domain_subset

© 2011 I\/Inyn Clinic
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MAYO CLID package Data_Descriptiof ] Diagram name | Conceptual and Value Domain metamodel regio
Modification dateg| 3/18/097:49 PM

Value . :
onceptual_Domain
SEt +conceptual_domain_dimensionality : Dimensionality [0..1]
1 | +meaning I T(complete, overlapping}
. Described_Conceptual_Domain
Va I ue Set StUdy DGSlg n (OC Re) +conceptual_domain_description : Text [1]
Defi n iti O | l - A | +meaning |1
Possible Designs
~ |
Resolved L Parallel Group

Value Set

value| domain_m

P — —

___ +representation | 0.*
Permissible_Value

described_value| domain_meaning
+permitted_value : Value [1]

+permissible_value_begin_date : Date [1]
+permissible_value_end_date : Date [0..1]

1 -l +member
PV "@ Possible Values
Generation g_doman : :
Rule Mayo IDB Study R ——
4 Design Codes '
L {complete, overlapping}

S’

S’

V I * | +representation
alue Value_Domain
. ) Datatype

D omain +value_domain_datatype : Datatype [1] P
+value_domain_maximum_character_quantity - Integer [0..1] | +syperdomain | +datatype_name : String [1]
+value_domain_format : String [0..1] +datatype_description : Text [1]
+value_domain_unit_of_measure : Unit_of_Measure [0..1] 0.* +datatype_scheme_reference : Sign [1

+datatype_annotation : Text [0..1]

+subdomain| 0..*

value_domain_subset
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MAYO CLID package Data_Descriptiof ] Diagram name | Conceptual and Value Domain metamodel regio
Modification dateg| 3/18/097:49 PM

Value Set

Value . :
onceptual_Domain
SEt +conceptual_domain_dimensionality : Dimensionality [0..1]
1 | +meaning T(complete‘ overlapping}
R Described_Conceptual_Domain
Va I ue Set StUdy DGSlg n (OC Re) +conceptual_domain_description : Text [1]
Defi n iti O | l - A | +meaning | 1
Possible Designs
~ |
Resolved L Parallel Group

value| domain_m

[P _ValuE_

Permlss %@’ “OCRET0027" described_value| domain_meaning
Values Tvalte )
- —
PV "@i Possible Values
Generation e

M ayo I D B Stu dy | Described_Value_Domain

R u I e , +value_domain_description : Text [1
Design Codes

o

{complete, overlapping}

0_*| +representation

Value Value_Domain
D oma i n +value_domain_datatype : Datatype [1] Datatype
+value_domain_maximum_character_quantity - Integer [0..1] | +syperdomain | +datatype_name : String [1]
+value_domain_format : String [0..1] +datatype_description : Text [1]
+value_domain_unit_of_measure : Unit_of_Measure [0..1] 0.* +datatype_scheme_reference : Sign [1
+datatype_annotation : Text [0..1]

+subdomain| 0..*

value_domain_subset
March 11, 2011 © 2011 Mayo Clinic 26




Modification date| 3/18/097:49 PM

package Data_Descriptior{ ' i i i
M AYO CLIP ) Diagram name | Conceptual and Value Domain metamodel regiol
@ Me

Value Set

Set Conceptual_Domain
+conceptual_domain_dimensionality : Dimensionality [0..1]
1 | +meaning T(complete, overlapping}
2 Described_Conceptual_Domain
Va I u e Set StU d y D eS I g n (O C Re ) +conceptual_domain_description : Text [1]
Definitio | — 0 ! -p
+meaning
Possible Designs
-~ |
Resolved L Parallel Group

Map between
- Permissible Values

value| domain_m

PermiSSibl 6 ’ “OCRET1TO0D described_value| domain_meaning And

Values ) Value Meanings
1 l +member

PV "@i Possible Values

Generation g_doman

M ayo I D B Stu dy Described_Value_Domain

R u I e , +value_domain_description : Text [1
Design Codes

o

{complete, overlapping}

0_*| +representation

Value Value_Domain
D oma i n +value_domain_datatype : Datatype [1] Datatype
+value_domain_maximum_character_quantity - Integer [0..1] | +syperdomain | +datatype_name : String [1]
+value_domain_format : String [0..1] +datatype_description : Text [1]
+value_domain_unit_of_measure : Unit_of_Measure [0..1] 0.* +datatype_scheme_reference : Sign [1
+datatype_annotation : Text [0..1]

+subdomain| 0..*

value_domain_subset
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The Challenge

We are presented with multiple
approaches to representing “value
sets”

* Rector’s “Representing Specified Values in OWL.:
"value partitions” and "value sets” (
http://www.w3.0rg/TR/2004/WD-swbp-specified-
values-20040803/)

° Pattern 1: Values as subclasses partitioning a quality

° Pattern 2: Values as individuals whose enumeration is
equivalent to the quality (Expanded upon in “Binding
Ontologies & Coding systems to Electronic Health
Records and Messages” (Rector — KRMed 2006)
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The Challenge
(continued)

°* HL7 Concept Domain, Value Set and
Concept Domain Binding

°* CTS2 Value Set, Value Set Definition,
Value Set Resolution, Concept
Domain and Concept Domain Binding



W MAYO CLINIC

The Challenge
(continued)

° The method of representing value

sets being proposed to the NCI by
Lynch et. al.

* SPARQL definitions and queries as
proposed

* CDC PHIN Vads

° (others)
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The Challenge

The good news is that there is less conflict
and overlap than originally expected...

... each approach turns out to focus on just
a few of the various definitions described
above.

The challenge, however, is to determine
where there is overlap and collision and...

... Where there are gaps that need to be filled
in to make a complete model
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Goals

* Arrive at a consistent model of “value
sets” (all 6+ definitions)

° ldentify a consistent, interoperable suite of
representations, each of which fulfills a
particular purpose (e.g. description,
definition, interchange, reasoning,
mapping, etc.)

* Specify the identity of various model
components and how they are used
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