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Implementation line
business Implementation Process

SAMO Implementation

Prepare analytical

model

Prepare LIDS Model

Prepare DB Model

Implement functionality

Prepare Delivery

Analytical Model LIDS Metadata DB scripts SAMO Metadata Installation package

Do testsDo installation

TestInstallation procedure

Prepare enterprise

model

Enterprise Model

SAMO Enterprise

Analyst

SAMO Business

Analyst

LIDS Implementator SAMO Implementator SAMO TesterSAMO Installation

Specialist
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SAMO Data Model

Logical Data 
Model

LIDS 
model.xml Database

Conceptual
Data Model

Enterprise Architect (UML based)

How to make the conversion
easy and unambiguous
(and finally automatic)?



Introduction to LIDS7 MDG Technology

(„LIDS Extension“)
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„MDG Technology is a vehicle for providing access to the resources of either a 
commercially-available technology or a technology that you have created yourself. 
Such resources include a wide range of facilities and tools, such as UML Profiles, code 
modules, scripts, Patterns, images, Tagged Value Types, report templates, linked 
document templates and Toolbox pages.

Using Enterprise Architect, you can develop models based on the standard UML 
specifications, and you can extend the core UML structures using UML-supported 
mechanisms such as Tagged Values, Stereotypes, Profiles and Design Patterns. These 
facilities are within the Enterprise Architect core technologies, and you can activate 
and use further Model Driven Generation (MDG) Technologies that are either 
integrated with the system or available from external locations.“

SPARX MDG Technology
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LIDS7 MDG Technology in EA

Special
diagram

Special
Toolbox
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LIDS7 Diagram + Toolbox Add new diagram

Related
Toolbox
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• New specific <<stereotypes>> with specific set of Tagged values

→ Class: featureType, codeList, …

→ Attribute: column, derivedAttribute, featureRefAttribute, …

→ Association: featureRefAssoc, codeListRef, …

• New diagram with specific Toolbox

• Set of specific Data Types

• Patterns

• + Name Conventions (doc)

• + Specific transformation rules

LIDS7 MDG Technology



How to model Codelists?
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Codelist

stereotype
«codeList»

Tagged Values
for «codeList» 

stereotype
«column» 

Tagged Values
for «column» 
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Hierarchical Codelist

stereotype
«codeList»

Tagged Values
for «column» 
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Security Codelist

stereotype
«securityCodeList»

Tagged Values for
«securityCodeList» 



class Codelist Examples 

«filteredCodeList»

boCodelist4Filter1

tags

refId = boCodelist4

«codeList»

boCodelist4

«column»

- id: ColumnId_T

- code: Code_T

- description: Description_T

tags

dbName = 

hierarchical = false

size = small

15

Filtered Codelist

stereotype
«filteredCodeList»

Generalization
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Codelist Binding

stereotype
«codeListBinding»

stereotype
«boundedItem»

Tagged Values for
«boundedItem» 

Tagged Values for
«codeListBinding» 

• Usage of binding in Feature
Type must be done manually
(„boundedAttributesArray“)



How to model Feature
Types?
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Feature Type

Several stereotypes
for attributes

stereotype
«featureType»

Tagged Values for
«featureType» 

Tagged Values for
«attribute» 
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Feature Type and relation to Codelist

stereotype 
«attribute»

DataType
CodeList_T

Tagged Values for
DataType CodeList_T: 
• refId
• displayColumn

stereotype 
«codeListRef»

Reference to the codelist is stored
in tag of attribute

=> association in model is created
just for better understanding (!)
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Feature Type and Boolean attribute

DataType
Boolean_T

No association
in data model!

Reference to „boolean“ codelist is
stored in tag of attribute

=> association in model is not 
necessary and it is not recommended
due to simplicity of model

stereotype 
«attribute»

Tagged Values for
DataType Boolean_T: 
• refId
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FeatureRef relation – variant Aggregation

DataType
FeatureType_T

stereotype 
«featureRefAssoc»

Reference to Feature Type is stored in tag
of attribute

=> association in model is only for better
understanding

stereotype 
«featureRefAttribute»

Tagged Values for
DataType CodeList_T: 
• refId
• displayColumn
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FeatureRef relation – variant Composition
Reference to Feature Type is stored in tag of
attribute

=> association in model is only for better
understanding

Composite and Aggregation is used for better
understanding. Now, there is no impact on 
generating model.xml.

DataType
FeatureType_T

stereotype 
«featureRefAssoc»

stereotype 
«featureRefAttribute»

Tagged Values for
DataType CodeList_T: 
• refId
• displayColumn
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Feature Type and Generalization
• Standard UML modelling

• „root“ ft_5000002 is not necessary
to model in EA

• Generalization is a big challenge for
modelling in EA
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Default value of attribute

For default value in model.xml 
is used item Initial Value in EA
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Redefinition of attributes

Redefined
attribute

What you can redefine: 
• Default values. 
• Whether the attribute is mandatory (nillable flag in model). 
• Forbidden operations (READ, QUERY, UPDATE). 
• Data type (you can change a codelist data type to a different codelist, different codelist

must be a filtered codelist based on previous codelist). 
• Derived attribute query (you can define deriving query in children feature types, you can 

change deriving query in children feature types). 
• You can change the type of the attribute from normal (parent) to derived in any child. 
• You can make multiple redefinition of one attribute. 

Redefined
attribute



Data Types
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• Mandatory

→ Several universal data types – string, decimal, …

→ A lot of specific data types with the specific
default values of tags

Data Types

25 dataTypes

class Data Types

«dataType»

DateOnly_T

tags

DataType:maxValue = 

DataType:minValue = 

DataType:pattern = 

DataType:type = shortDate

notes

Date data type for short date. The year, month and

day is specified and stored for a date value.

Format: ISO 8601 YYYY-MM-DD

«dataType»

Price_T

tags

DataType:maxExclusive = 

DataType:maxInclusive = 

DataType:minExclusive = 

DataType:minInclusive = 

DataType:pattern = 

DataType:precision = 16

DataType:scale = 4

DataType:type = decimal

notes

Decimal data type for price

«dataType»

Boolean_T

tags

DataType:refId = cl_boYesNo

DataType:type = codeListRef

notes

Codelist reference data type for specific "boolean"

codelist boYesNo.

«dataType»

Decimal_T

tags

DataType:maxExclusive = 

DataType:maxInclusive = 

DataType:minExclusive = 

DataType:minInclusive = 

DataType:pattern = 

DataType:precision = 28

DataType:scale = 

DataType:type = decimal

notes

LIDS7 Decimal data type

«dataType»

DateTime_T

tags

DataType:maxValue = 

DataType:minValue = 

DataType:pattern = 

DataType:type = date

notes

Date data type for full date. The year, month, day,

hour, minute, second and millisecond information is

specified and stored for a date value.

«dataType»

Email_T

tags

DataType:maxLength = 255

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - e-mail address

Pattern(?): [0-9a-zA-Z][-.\\w]*[0-9a-zA-Z]*@([0-9a-zA-Z][-\\w]*[0-9a-zA-Z]\\.)+[a-

zA-Z]{2,4}

«dataType»

Phone_T

tags

DataType:maxLength = 20

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - phone number.

Pattern?

«dataType»

Code_T

tags

DataType:maxLength = 30

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - typically it is used for formatted 

unique identification which is based on sequence 

(e.g. Invoice number) or specific unique 

identification for codelist item.

«dataType»

PersonName_T

tags

DataType:maxLength = 50

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - typically it is used for the person

first name, surname, middle name and so on.

«dataType»

FeatureType_T

tags

DataType:displayColumn = 

DataType:refId = 

DataType:type = featureRef

notes

FeatureRef data type - reference to the related

feature type

«dataType»

Description_T

tags

DataType:maxLength = 150

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - typically it is used for basic

description of item, especially for codelist item.

«dataType»

String_T

tags

DataType:contentType = 

DataType:maxLength = 100

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

LIDS7 String data type

«dataType»

Url_T

tags

DataType:maxLength = 2048

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - URL reference.

Pattern?

«dataType»

HouseNo_T

tags

DataType:maxLength = 10

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - house number.

«dataType»

ZipCode_T

tags

DataType:maxLength = 10

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - zip code.

«dataType»

ColumnId_T

tags

DataType:precision = 10

DataType:type = decimal

notes

Decimal data type for codelist primary key

«dataType»

Name_T

tags

DataType:maxLength = 100

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - typically it is used for the main

name which is displayed in browses and tiles.

«dataType»

YearNo_T

tags

DataType:maxInclusive = 

DataType:minInclusive = 0

DataType:pattern = 

DataType:precision = 4

DataType:scale = 0

DataType:type = decimal

notes

Decimal data type for year, e.g. 2018.

«dataType»

ExtId_T

tags

DataType:maxLength = 50

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - it is used for external

identification of the item in other information

system.

«dataType»

CodeList_T

tags

DataType:displayColumn = 

DataType:pattern = 

DataType:refId = 

DataType:type = codeListRef

notes

Codelist reference data type - reference to the

related codelist

«dataType»

Quantity_T

tags

DataType:maxExclusive = 

DataType:maxInclusive = 

DataType:minExclusive = 

DataType:minInclusive = 

DataType:pattern = 

DataType:precision = 16

DataType:scale = 4

DataType:type = decimal

notes

Decimal data type for quantity (physical amount of

something)

«dataType»

Json_T

tags

DataType:contentType = application/json

DataType:maxLength = 32767

DataType:type = string

notes

String data type for application JSON content 

(contentType="application/json")

«dataType»

LongText_T

tags

DataType:maxLength = 4000

DataType:type = string

notes

String data type - typically it is used for additional

description of item.

«dataType»

Integer_T

tags

DataType:maxExclusive = 

DataType:maxInclusive = 

DataType:minExclusive = 

DataType:minInclusive = 

DataType:pattern = 

DataType:precision = 10

DataType:scale = 0

DataType:type = decimal

notes

Decimal data type - only integer (scale = 0)

«dataType»

Duration_T

tags

DataType:maxExclusive = 

DataType:maxInclusive = 

DataType:minExclusive = 

DataType:minInclusive = 

DataType:pattern = 

DataType:precision = 16

DataType:scale = 4

DataType:type = decimal

notes

Decimal data type for specific quantity - duration. It

is number, but it should be visible as time, for

example 2,5 in database means 2:30 h.

Example for
DataType Code_T
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Data Types based
on ‚string‘

class Data Types

«dataType»

Email_T

tags

DataType:maxLength = 255

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - e-mail address

Pattern(?): [0-9a-zA-Z][-.\\w]*[0-9a-zA-Z]*@([0-9a-zA-Z][-\\w]*[0-9a-zA-Z]\\.)+[a-

zA-Z]{2,4}

«dataType»

Phone_T

tags

DataType:maxLength = 20

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - phone number.

Pattern?

«dataType»

Code_T

tags

DataType:maxLength = 30

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - typically it is used for formatted 

unique identification which is based on sequence 

(e.g. Invoice number) or specific unique 

identification for codelist item.

«dataType»

PersonName_T

tags

DataType:maxLength = 50

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - typically it is used for the person

first name, surname, middle name and so on.

«dataType»

Description_T

tags

DataType:maxLength = 150

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - typically it is used for basic

description of item, especially for codelist item.

«dataType»

String_T

tags

DataType:contentType = 

DataType:maxLength = 100

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

LIDS7 String data type

«dataType»

Url_T

tags

DataType:maxLength = 2048

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - URL reference.

Pattern?

«dataType»

HouseNo_T

tags

DataType:maxLength = 10

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - house number.

«dataType»

ZipCode_T

tags

DataType:maxLength = 10

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - zip code.

«dataType»

Name_T

tags

DataType:maxLength = 100

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - typically it is used for the main

name which is displayed in browses and tiles.

«dataType»

ExtId_T

tags

DataType:maxLength = 50

DataType:minLength = 

DataType:pattern = 

DataType:type = string

notes

String data type - it is used for external

identification of the item in other information

system.

«dataType»

Json_T

tags

DataType:contentType = application/json

DataType:maxLength = 32767

DataType:type = string

notes

String data type for application JSON content 

(contentType="application/json")

«dataType»

LongText_T

tags

DataType:maxLength = 4000

DataType:type = string

notes

String data type - typically it is used for additional

description of item.
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Data Types based on ‚decimal‘
class Data Types

«dataType»

Price_T

tags

DataType:maxExclusive = 

DataType:maxInclusive = 

DataType:minExclusive = 

DataType:minInclusive = 

DataType:pattern = 

DataType:precision = 16

DataType:scale = 4

DataType:type = decimal

notes

Decimal data type for price

«dataType»

Decimal_T

tags

DataType:maxExclusive = 

DataType:maxInclusive = 

DataType:minExclusive = 

DataType:minInclusive = 

DataType:pattern = 

DataType:precision = 28

DataType:scale = 

DataType:type = decimal

notes

LIDS7 Decimal data type

«dataType»

ColumnId_T

tags

DataType:precision = 10

DataType:type = decimal

notes

Decimal data type for codelist primary key

«dataType»

YearNo_T

tags

DataType:maxInclusive = 

DataType:minInclusive = 0

DataType:pattern = 

DataType:precision = 4

DataType:scale = 0

DataType:type = decimal

notes

Decimal data type for year, e.g. 2018.

«dataType»

Quantity_T

tags

DataType:maxExclusive = 

DataType:maxInclusive = 

DataType:minExclusive = 

DataType:minInclusive = 

DataType:pattern = 

DataType:precision = 16

DataType:scale = 4

DataType:type = decimal

notes

Decimal data type for quantity (physical amount of

something)

«dataType»

Integer_T

tags

DataType:maxExclusive = 

DataType:maxInclusive = 

DataType:minExclusive = 

DataType:minInclusive = 

DataType:pattern = 

DataType:precision = 10

DataType:scale = 0

DataType:type = decimal

notes

Decimal data type - only integer (scale = 0)

«dataType»

Duration_T

tags

DataType:maxExclusive = 

DataType:maxInclusive = 

DataType:minExclusive = 

DataType:minInclusive = 

DataType:pattern = 

DataType:precision = 16

DataType:scale = 4

DataType:type = decimal

notes

Decimal data type for specific quantity - duration. It

is number, but it should be visible as time, for

example 2,5 in database means 2:30 h.
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Other Data Types
class Data Types

«dataType»

DateOnly_T

tags

DataType:maxValue = 

DataType:minValue = 

DataType:pattern = 

DataType:type = shortDate

notes

Date data type for short date. The year, month and

day is specified and stored for a date value.

Format: ISO 8601 YYYY-MM-DD

«dataType»

Boolean_T

tags

DataType:refId = cl_boYesNo

DataType:type = codeListRef

notes

Codelist reference data type for specific "boolean"

codelist boYesNo.

«dataType»

DateTime_T

tags

DataType:maxValue = 

DataType:minValue = 

DataType:pattern = 

DataType:type = date

notes

Date data type for full date. The year, month, day,

hour, minute, second and millisecond information is

specified and stored for a date value.

«dataType»

FeatureType_T

tags

DataType:displayColumn = 

DataType:refId = 

DataType:type = featureRef

notes

FeatureRef data type - reference to the related

feature type

«dataType»

CodeList_T

tags

DataType:displayColumn = 

DataType:pattern = 

DataType:refId = 

DataType:type = codeListRef

notes

Codelist reference data type - reference to the

related codelist



Naming Convention
for LIDS model
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Naming Conventions (example I)

No underscores in DB!

One underscore!

Keep it as short
as possible
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Naming Conventions (example II)

cl_ prefix

fr_ prefix

is_ prefix

No SID!
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Name Conventions (example III)

is_ prefix

• Description of all naming conventions is available
as a documentation of SAMO implementation.

• Naming conventions can be set by each project



Basic transformation rules
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Codelist

id (without prefix cl_)

name („label“)

description
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Codelist (II)

dbName
(only when it is not 

compatible with naming rules)
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Codelist Column

dbName
(only when it is not 

compatible with naming rules)

id (without prefix ca_) name („label“)



39

Feature Type
id (without prefix ft_)

name („label“)

description
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Feature Type (II)

container
(only when it is not 

compatible with naming rules)
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Feature Attribute

dbName
(only when it is not 

compatible with naming rules)

id (without prefix at_) name („label“)
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Description of attribute

Use Notes for
„decoration“



Advanced transformation
rules
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Containers
• If the feature type is not a part of the „inheritance tree“ then

the container is generated as 1:1 with this feature type

• If the feature type is a part of the „inheritance tree“ then the
container is generated for the „root“ feature type and all other
feature types are included in this container

• It is possible to use the tagged value ‚container‘ to define a 
specific container for the feature type

The container ct_boEntityBase
contains all feature types that

are related via the generalization
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Roles

In standard modeling you need several
associations and roles for the same
„business“ relation „WorkOrder for fixing
Fault“ (in the case there exists an association
between the complex „inheritance“ 
structures).

Attention

• Redesign of roles in the model can lead to a loss of
information about previous relations between objects!

Recommendations for now:

• Design one role with all feature types in the „inheritance“ 
tree

• Allow all-to-all combination

• Refactoring later – LIDS should allow to set the
combinations in special extension
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class External Party - generalization

External Party

«featureType»

boExtParty

«derivedAttribute»

- /address: String_T

«attribute»

- city: String_T

- is_valid: Boolean_T

- country: String_T

- extId: ExtId_T

- houseNo: HouseNo_T

- houseNoAdd: HouseNo_T

- name: Name_T

- street: String_T

- taxNo: Code_T

- userIdProperty: String_T

- zipCode: ZipCode_T

tags

container = 

«featureType»

boPerson

«attribute»

- dateOfBirth: DateOnly_T

- firstName: PersonName_T

- middleName: PersonName_T

- surname: PersonName_T

«derivedAttribute»

- /name: Name_T {redefines name}

tags

container = 

«featureType»

boCompany

tags

container = 

<ber:container dbName="CT_BOEXTPARTY" id="ct_boExtParty" name="External Party" versioned="true">

<ber:description>Table containing the information about given external party.

</ber:description>

</ber:container>

<!-- Role :: BOEXTPARTY -->

<ber:relationRole dbName="BOEXTPARTY" id="rt_boExtParty" name="External Party">

<ber:ftItem refId="ft_boExtParty"/>

<ber:ftItem refId="ft_boCompany"/>

<ber:ftItem refId="ft_boPerson"/>

</ber:relationRole>

<!-- Role :: BOCOMPANY -->

<ber:relationRole dbName="BOCOMPANY" id="rt_boCompany" name="Company">

<ber:ftItem refId="ft_boCompany"/>

</ber:relationRole>

<!-- Role :: BOPERSON -->

<ber:relationRole dbName="BOPERSON" id="rt_boPerson" name="Person">

<ber:ftItem refId="ft_boPerson"/>

</ber:relationRole>

One container

Three „default“ roles
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Roles - self-reference

For self-reference 
association you need

two different roles
class Internal Party

«featureType»

boOrgUnit

«attribute»

- cl_boOrgUnitType: CodeList_T

- code: Code_T

«featureRefAttribute»

- fr_superId: FeatureType_T

tags

container = 

«featureRefAssoc»



Patterns
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Patterns
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Patterns with relation



„Production line“ 
for LIDS model
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SAMO Data Model

Logical Data 
Model

LIDS 
model.xml Database

Conceptual
Data Model

Enterprise Architect (UML based)

How to make the conversion
easy and unambiguous
(and finally automatic)?



53

Automatization - concept

Logical
Data 

Model

LIDS 
model
(xml)

gitLab

XMI
(XML 

Metadata

Interchange)

Standard 
export Generator

Manual
decoration

Class diagram 
(UML) 

with LIDS7 Ext.

draft
LIDS 

model
(xml)

Specific
format

Generated
xml with
limited 

capability

„Decorated“ 
xml

Enterprise Architect SAMO Development
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Automatization – increments

Logical
Data 

Model
(1st inc)

LIDS 
model 

(1st inc)

gitLab

Enterprise Architect

XMI
(1st inc)

Changes

Generator

draft
LIDS 

model
(1st inc)

SAMO Development

Logical
Data 

Model
(2nd inc)

LIDS 
model

(2nd inc)

XMI
(2nd inc)

draft
LIDS 

model
(2nd inc)

Manual
decoration

git
merge-file

1

2
3
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EA2LIDS Add-in

1. Select package in project browser

2. Navigate into Specialize category in top menu
or right-click to see the context menu

3. Click on Gitlab Extension module and then on 
Upload package button

1

2
3
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EA2LIDS Add-in

1. You can see pipeline steps in top left 
corner of the window as colored rectangles 
with name of the step below them. If 
pipeline step was successful, the color is 
green, red if otherwise.

2. Link to gitlab commit and links to 
generated file and decorated file are in 
section below pipeline steps.

3. Large text area is supposed to show log 
messages. There is a standalone log 
section for every pipeline step with same 
name as the pipeline step.

4. Generator version is located in top right 
corner.

1

2

3

4
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• Add-in EA

• Git support

• Impact

→ All team members have to work in the same way

→ Logical Data Model in EA is the development artefact (!)

– No „sketching“

– Problem has to be fixed in the source (= EA)

– Manual „decoration“ only for structures that are not supported in Generator

Automatization - support



Asseco Central Europe, a.s.

Trenčianska 56/A
821 09 Bratislava 
Slovak Republic
Phone: +421 2 20 838 400

sales@asseco-ce.com
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Czech Republic
Phone: +420 234 292 500
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