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+referenced_concept_ system 0..*

B SO o S At Tom R HESE, K MDRBE & R
G0 U BT R ZAE BRI A O e Y, G T A LR
RKIEM S EER, EHEMDRP IS LK R
MDR2023X 2 7 H IS R o A (WLES) .
M EEMDR2013H (L& e B, B8 hnfii st (RIS 0
ANTHEESARFK RAN, HT R MR SLAR
NS Z B L0, 15 8E & R SR CE n=F & A
TR MDR2023ME 2 5 48 e B AL L s 2 40
(MConcept_SystemE /R SERES, MESER LS
o MR R O R AL A I EE o @Concept IR
ME TG, WU i S 1 1 P — 25 TR s P R U B
JG. @Relation T /n K RER, H T RIEME G LRI
%o, @Relation_RoleR/m K RAGES, HHSHE
KR SAE ML C R &I €. GLink R s #E#%
£, TN S R ER AR, AR G4 Link_
EndZH/i%. ©Link_End #4055, — k2 —
MRS, 5N RAMOHAL— NI . DAssertion
RrAWEES, £ MEERTD, —1IMHFEHA
T — A W s Bl B B I g i B 4], Link o2&
Assertionff] 5. ®Concept_Constraint SetZE /<
HARES, LR (Constraint_Set) HITF2, HT
KRS EH S 2K . @Relation_ Constraint Set& 7w
KRLRES, VR TARE, HARZMHEHTHS
RS REBMAR, HTREM&E KR
A

0..* +importing_concept_system

0..*

concept_system_reference | |concept_system_importation

+referencing _concept_system
0..%
concept_system_ membership

0..*

0.1

0..*

Concept_System

1..* | 0.*+imported_concept_ system

concept_ source

Concept
(Basic_and_Core)

link_end_ role

0..*

EY

7 1

{incomplete, disjoint}

link_ end_concept

l Assertion

1.% 0..*

%
Link_End |2—10|

Link |

1. 1 0..* 1
Relation - Relation_Role
relation_ role_set
1

0..*% link _has_link _end | 0..*

relation_ link

assertion_of_predicate

| Concept _Constraint_Set |

| Relation_ Constraint_ Set
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AL o Wk A3 S (A O Y A e 1R ek S (3
(YA A 7 B L, 1% e R VR AR IR T B e R
S5 R TR PR I 2 R, e I o T AT A )

JEMEHEAT TR . I, ZEMDR2023[FIHE & 248 oAl

ARG &4 5 (A e B B (i B iy B AT 255000 78, JF

RE 2. 27T T IR R T EOR S LR A 2 T-MDR 2023
MVCRM, WiEl6fi~. fEEl6H, FRMAZRRIIZE 4
K, X EAE R RSB e 1 BAA T2 MVCRM N
TCEARE SEIR A AL BEARAEAGE JPHE ZEANL 200K
VB SOEMELZR, $THEEA P FE e B s 18 ERIA K
FRAEFREE, FEgEdr 1T Ba s G A — 2k

1%
Relation

+arity : Natural_Range [0..1]

1.%

Relation_ Constraint_Set
+ count_of_relation_roles_shall_match_arity_indicator :Boolean[1]
+arity_shall_be_greater_than_zero_indicator:Boolean[1]

2.%

Relation Role

Value_Domain_Relationship_Ci

nstraint_Set

Link_End
T o L 1w +source : String [1]

+mutiplicity : Natural Range[0..1]| *| srelation: Text [0..1]

+ordinal: Integer [0..1]

Value_Domain_Datatype_Constraint_Set
+name : String [1]
+annotation: Text [0..1]

+expression:Text([0..1]
+notation:String([0..1]

+Link_end:Text [1] 0.F
0.*
Enumerated_Conceptual_Domain_Definition
L 1L 1%
= - Datatype
Conceptual_Domain Value_Domain

+source_uri[0..1]
0.#

+valid_ period:Datetime_Period [1]

+dimensionality:Dimensionality [0..1
1
| Description_Conceptual_Domain
0.1 | +description: Text [1]

[
Enwmerated_Conceptual_Domain
ded_on_datetime:Dateti
+locked datetime:Datetime[0..1]

0.1

0.%

+name : String [1]
+description: Text [1]
+scheme _reference
:Reference_Document [1]
+annotation: Text [0..1]

+datatype:Datatype[1]

+valid_ period:Datetime_Period[1]
+maximum_character_quantity:Integer([0..1]
+format:String[0..1]

+unit_of measure:Unit_of Measure[O 1]

0.1

Descnbed Va.lue Domain | Enwmerated Value Domain,
+descnmon Text 1

+reference : Smn 1

d_Conceptual_Domain_| [ Reference_Enumerated_Conceptual Domain

Reference | Enumerated Value_Domain
+permitted_Values_|

Local Enumerated |_Value_Domain | 0..*

0.1 |

ring [1]
0.F

0.* Permissible_Value

+begin_date : Date [1]

I
Permissible_Value_Meanin;
+valid period:Datetime_Period [0..1]| +end date: Date [0..1]

1 +permitted_value : Value [1]|"|

I
0.5

Permissible_Value_Set

+valid period:Datetime_Period [0..1

0.5

[ Value_Meaning_Set |

0
|+valid_ period:Datetime_Period [1]| 1

Q.
L*
0.%

0.

) [t Cardinality_Constraint Value_Constraint

v L 1 +minCardinality:Integer{0..1] +allValuesFrom:Text [1]
27~ 1EMDR20231% fEI% +maxCardinality: Integer[0..1] +someValuesFrom: Text [1]
TR TR E AR 29 S 3 +excatCardinality: Integer{0..*] +hasValuesFrom: Text [1]

10.*

0.%[
T 1

0.*
. Local_Enumerated_Value_Domain_Constraint_Set
: | +Local_Enumerated_VD_shall_have_at_least_one_Permissible_Value_indicator:Boolean[1] |

Local_Enumerated_Value_Domain_Subset _Constraint_Set

|_VD_Subset_shall_have_at_least_one_Permissible_Value_indicator:Boolean[1] i
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Research on the Metadata Value Domain Semantic Constraint Registration Model Based on MDR2023

YUAN Man HE LingTong YUAN JingShu LI HongXin
(School of Computer and Information Technology, Northeast Petroleum University, Daqing 163318, P. R. China)

Abstract: Metadata registry (MDR) is a necessary prerequisite for the precise expression of semantics in metadata during data governance. This paper
conducts a systematic analysis of MDR systems both domestically and internationally, finding that MDR focuses more on the registration of basic data
elements, and there is a lack of research in the area of data semantic constraint registration. Therefore, this paper first proposes a metadata semantic constraint
extension classification model based on ISO/IEC 11179:2023 (MDR2023) standards, clarifies the scope of metadata semantic constraints, and selects the
value domain semantic constraints for detailed study. Secondly, the metadata value domain semantic constraint registration metamodel is proposed based on
MDR2023 standards, providing a standardized and complete registration algorithm process for metadata semantic constraint registration and a solution for
registering metadata value domain semantic constraints. Finally, with the famous POSC standard in the petroleum field as the demand background, the value
domain semantic constraints are registered, thereby realizing the standardization of the value domain semantic constraints of the metadata in the petroleum field,
and verifying the rationality and feasibility of the metadata value domain semantic constraint registration metamodel proposed in this paper. The metamodel
proposed in this paper is generalizable to other domains of data governance.

Keywords: Metadata; Value Domain; Semantic Constraint; Metadata Registry; Registration Metamodel; Data Semantics Standard
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