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eMRA: Extension of MRA Considering the Relationships
Between MDR Concepts
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ABSTRACT

Metadata registry (MDR) is the intemational standard, developed by ISO/IEC for exchange and sharing data between databases. Many
MDR systems are used in diverse domains such as medical service, bibliography, environment for sharing and integrating data. However,
those systems have different physical stnuctures individually because the MDR standard defines only the metamodel for registering and
storing metadata. It causes heterogeneity between the system structures and requires additional cost to maintain interoperability. ISO/TEC
13249-8 Metadata Registry Access (MRA) is developing as an international standard to provide a consistent access facility to data stored
in different metadata registries. However, MRA does not consider the relationships between the concepts (classes) defined in the MDR
specification. It causes that incorrect query results returned from MDR systems. It also requires additional cost of modeling and rewriting
queries to reflect each physical model. Therefore, this paper suggests eMRA which considers the relationships between the concepts in
MDR. The comparative evaluations are described to show the advantages of eMRA. eMRA has superior performance in query modeling
and referential integrity than MRA defined by the relationship between the concept of MDR.
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Table 1. Specification of MDR concepts in the MRA

MRA_Identified_Item Type
CREATE TYPE MRA _Identified_Item AS(...)

MRA_Registered_ltem Type
CREATE TYPE MRA_Registered_ltem AS(..)

31 Y= = EFY (Nested structured type)
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Table 2. Implementation example of nested structure type
create type Input_Device as object (

mouse varchar2(10),
keyboard varchar2(10)
I3
create type Output_Device as object (
monitor varchar2(10),
printer varchar2(10),
speaker varchar2(10)
)i
create type Computer as object (
input [nput_Device,
output Output_Device
)
Input_Device
-mouse : varchar2
pr— / -keyboard : varchar2
-input :m_nmu"'#/
~ Output_Device
-output {Output Devicele.|
-monitor : varchar2
-printer : varchar2
-speaker : varchar2

Fig. 3. Example of nested structure type relationship
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-identifier : String -name : Sign
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-language : Language _ldentification ~email_address : String

-phone_number : Phone_Number

«title : Text -uri : String
-provider : Organization
-uri : String
Document_Type
Language_ldentification identifier : String
-language_identifier : String ~description : Text

-script_identifier ; String
~geopolitical_territory_identifier : String
-variant_identifier : String
-extension_identifier : String
~private_use_gualifier : String

Fig. 4. Nested structure type relationships in the MDR

Table 3. Implementation of nested structure type within the MDR

create type Notation as object (
n
create type Document_Type as object (

identifier string,
description text,
scheme_reference sign

i

create type Organization as object (

name sign,
mail_address Postal_Address,
email_address string,
phone_number Phone_Number,
uri string

;-
create type Language_Identification as object (

language_identifier string,
script_identifier string,
geopolitical_territory_identifier  string,
variant_identifier string,
extension_identifier string,
private_use_qualifier string

b
create type Reference Document as object (

identifier string,

document_type Document_Type,
language Language_ldentification,
notation Notation,

title text,

provider Organization,

uri string

I
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Table 4. Creation example Test_table_ PK

create type test PK as object (

attribute_1 integer,
attribute_2 char,
varchar2(10)

attribute 3
N

create table test_table PK OF test_PK:

AE B3 Hol ¥ test PK E}YL 7|9tog §
olf0|7] WEal test PK E}Q]e] £4& 2F ¥ =
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Table 5. Example of Applying primary key

create table test_table PK of test PK (
primary key (attribute 1)
)%
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ol EIYE HolEg AdE 0 7|2 718 ARBYL O
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assignedPlane
-airPlaneType : string
o+ -maximumSpeed : int

association relationship

Table 6. Foreign key definition example

create type test_FK as object (
attr_1 integer,
attr_2 integer
)
create table test_table FK of test FK (
foreign key (attr_2) references test_table PK (attribute_1)
ON DELETE SET NULL
IR

DELETE SET NULL', ‘ON DELETE SET NULL' A %f&
F7HteEn Z1E 7171 AAEH0L 9, d¥8AE ¥
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Table 7. Implementation of association relationship

create type Described_Conceptual_Domain as object (
Described_Conceptual_Domain_ID varchar2(20),
CD_description text

)

create type Described Value Domain as object (

Described_Value_Domain_ID varchar2(20),
FK_Described_Conceptual_Domain_ID  varchar2(20),

VD_description text
)

create table TAB_Described_Conceptual_Domain of
Described_Conceptual_Domain(

primary key (Described Conceptual_Domain_ID)
)

create table TAB_Described_Value_Domain of
Deseribed_Value_Domain (

foreign key (FK_Described_Conceptual_Domain_ID)
references TAB_Described_Conceptual_Domain
(Described_Conceptual_Domain_ID) ON DELETE SET
NULL

)i

2) AgAdaA 2 HAvvb Ay

7§ 297 (Aggregation) 9} 5§ 33 A|l (Composition)
E duae] Sug Fe2A, 94 JgAARAE dlo]
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Table 9% Fig. 7°| Dimensionality #1229} Unit_Of_
Measure @29 AYAVAAE 7T Zolth A4 &

Namespace Dimensionality
-naming_suthority : Organization ~coordinate_indicator : Boolean
~one_name_per_ftem indicator : Boolean 0.2 ] +dimensionafity

-one_item_per_name_indicator : Boolean
-mandatory_naming_convention_indicator : Boolean

~shorthand_prefix ; String 0.* | +applicable_unit
-sheme_reference : Sign Unit_Of_ Measure
+scope 1

+contained _identifier| 0-*

Scoped Jdentifer
-identifier : String
-version : String
~full_expansion : String
~shorthand_expansion : String

Fig, 7. Example of aggregation and composition relationship in
the MDR

Table 8. Implementation of aggregation relationship

create type Namespace as object (

Namespace_ID varchar2(20),
naming_authority Organization,
one_name_per_item_indicator boolean,
one_item_per_name_indicator boolean,
mandatory_naming_convention_indicator  boolean,
shorthand_prefix string,
scheme_reference sign

b

create type Scoped_Identifier as object (
Scoped_Identifier_ID varchar2(20),
FK_Namespace_ID varchar2(20),
identifier string,
version string,
full_expansion string,
shorthand_expansion string

B

create table TAB_Namespace of Namespace (
primary key (Namespace_ID)

I8

create table TAB_Scoped_Identifier of Scoped_Identifier(
foreign key (FK_Namespace_ID)

references TAB_Namespace (Namespace_ID)

ON DELETE CASCADE

)
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Parent

~Parent_Attrl : int
-Parent_Attr2: date
-Parent_Attr3 : varchar2

T

Child

-Parent_Attrl : int
-Parent_Attr2: date
-Parent_Attr3 : varchar2
-Child_Attrl : varchar2
~Child_Attr2 : char

Fig. 8. Example of inheritance relationship

Table 9. Implementation of inheritance relationship

create type Parent as object (

Parent_Attrl int,
Parent_Attr2 date,
Parent_Attr3 varchar2
)i
create type Child as object UNDER Parent(
Child_Attrl varchar2,

Child_Attr2 char
)

Table 103} o] ‘UNDER' 7|91=8 Al&-38la] 4437
& x8s9ct 282 g Child e} Parent EF§le] 44
5% 2F 73 7] W&ol Chid BlYS MdE o
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F¥ 2= Organization 227 714 £42 7423, g8
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Registration_Authority

-registration_authority_identifier : Registration_Authority_Identifier
-documentation_language : Language_ldentification

l

Organization
(Basic)

Fig. 9. Inheritance relationship in the MDR
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Table 10. Implementation of inheritance relationship

create type Organization as object (
Organization_ID  varchar2(20)
0
create type Registration_Authority as object UNDER
Organization (
Registration_Authority_[D varchar2(20),
FK_Organization_ID varchar2(20),
registration_authority_identifier Registration_Authority_Id,
documentation_language Language_Identification
)
create table TAB_Organization of Organization (
primary key (Organization_ID)
)
create table TAB_Registration_Authority of
Registration_Authority (
foreign key (FK_Organization_ID) references
TAB_Organization (Organization_ID)
N
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Table 11. Variables that are used in query modeling and
description

QD Query modeling time
tMA Required time that analyze metamodel
The number of relationship between relations
that included in the query
Time comparison of the class of metamodel and
the relation of database.

{AS Time comparison of the class attribute of
metamodel and the relation attribute of database.
The required time to confirm whether the
tCR relationship is participate in relations is defined

in database
tGR Relationship generated time
tQC Query execution time
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Table 12. Insert, del ete. update query

L & . —— S —
type Query that add a new tuple in table
riseit Primary key must be unique in table, so if
query added tuple has a duplicate primary key,
system should stop the execution
Query to remove the existing tuple in the
tpe table
delete If there is a foreign key that references the
query primary key in another table, system

should stop the execution

type | Query to change existing tuple in the lable

The system should stop the execution if
update changed primary key is duplicated, or if
i there is a foreign key that reference the
primary key in another table
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