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Motivation and Related work

Requirement patterns in Req. Specification

Approaches that aim to reuse requirement patterns to generate
Text-based requirement documents

Description

his pattern expresses the need of having the
system functionality for importing and

exporting data.

Comments

This is just an import and export data system
functionality (usually a component).

Requirement Pattern goal

Exchange data with legacy and external

Sources (0..*)

Specialized literature

Pattern systems
Data Author SSI, GESSI
Exchange Requirement books from SSI

Form text

Hl((gy'\:v)ords Data Integration, Export Data, Import Data
Dependencies |
(o)
7 Question text —

The system shall offer
Fixed Part functionalities for

importing and exporting
data.

Extended Part
Data Exchange
Formats

Question text

[The system shall be able

fto
Form text ObexchangeDirection%
data in %formNames%
[formats
Parameter Metric

exchangeDirection:
represents one of the

|[ExchangeDirection:

ExchangeDirections=

possible directions for[Domain(Import, Export,
exchanging data Import and Export
formNames: is a non-|FormatTypes:

empty set of names |FormatTypes =

of data formats, if Set(FormatType)

the value is @Some |FormatType =
Standard, then the [Domain(Some Standard,
size must be one XML, HTML,...)

PABRE [4,9]

Template model

Operational behavior requirement

Condition Action

Detail

Parameter name : String Subject : String 0.

Preposition : String

Value : String Action verb : String -
Object : String Entity : String
A o
specified by
Template
If
<Parameter name> is equal to <Value>
Then
<Subject> shall <Action verb> <Object> [<Detail>]

created using

Requirements
Req 1: If _ parameter name Value
ERROR_CODE is equal to DEADLINE_MISSED
Then
The health monitor shall manage the error
Subject Action verb Object
Req 2:1f _parameter name _Valee
ERROR_LEVEL is equal to PROCESS
Then
The error shall affect one or more processes of a partition
Subject Action verb Object Detail
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Requirement patterns in Req. Specification

Approaches that aim to reuse requirement patterns to generate
{type = entity-create} %

Software models for MDSD
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Requirement patterns in Req. Specification

Approaches that aim to reuse requirement patterns to generate
Software models for MDSD

(XX L
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Community raining ocumentation orums  Forge et Involve ownloads ogin ign Up

COMMUNITY

Complaint Management

Latest V 1.4.1 - Require Studio Pro 9.24.2 or higher

Start with App
. Sales Login to Install

Stable version 2.0.1 (Compatible with OutSystems 11)

Community > Forge > Assetslist > Sales

R Sales Team Created on 05 August 2014 £ Login to follow Login to contact team

Other versions available for 10 and Older

Overview Documentation Releases Reviews Developer

Mendix Templates
[‘I 3] Traditional web

Uploaded on 12 October 2018 by Sales Team
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The Case at Whatscount GmbH
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The Case at Whatscount GmbH
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Our approach:

| LEMON @ | |

Language for sp Ecifiying and MQdelling (Requirement) patterN s
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The LEMON (Language) Metamodel

1. Pattern & Template
Specification

2. Metamodel Definition

3. Template Implementation

Wlol '\t

Designed based on
PABRE [4,9] and Ecore [20]

LEMON

Pattern & Template specification

Metamodel definition

Reference

+id: str

+ unique: bool

+ ordered: bool

Attribute

+ lowerbound: term <<reference key>>

+ upperbound: term | * 0..* 1

+id: str
+ primary key: bool

+ default: term

0.* 0.*
<<specifies>> 1 A1 <<specifies>> <<WP:>> ) SIS 0. 0. text
Author @ Metamodel <<contains>> bool
<<describes>> Class ht
0.* 0..* +id: str gt 1 <<type>>| number|
" 1 1. | +id:str
Pattern Template 1. 7- upertyp 1 money
1 1 - .
= WP = 6k mi Primitive datetime
+ name: str <<from pattern>> | + name: str 0 <<from tool>>
<<data_type>>
+ description: str 0..* | + description: str <<implements>>|  Implementation
P *
+goal : str + version: str 1 1.%| +id: str 9
Output
+ keywords: [str] + keywords: [str] 0.* P P N
] " +id: str
9 1 ' <<implementation Step <<produces>> 1
<<contains>> <<contains>> Steps + description: str
0.+ 7] Tid:str 1 0.*
1 - 0.. + value: term
Fixed Part Extended Part +Apply: Stms @
1 1 <<data_type>> <<data_type>>
+id: str +id: str <<invokes>> <<references>>
+ name: str + name: str 04 G 0 0 0.* U
" Input - i
+ description: str + description: str 0. Apply Step 0.. P 1 —
1 <<requires>> @ 0.1 - +id: str 0..1
<<requires>>| Parameter + description: str 1
K For each apply Conditional . x
1. +id: str 1.% step apply step 0.. + defaultvalue: term ¢
+ name: str + is_ask: bool 0.*
0.* <<references>> 1 = Expected
+ keywords: [str] [~ + value: term 1
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Pattern & Template specification

<<specifies>> 1 1
Author

pattern CreatelList
0.” metadata

m name "Searchable and Editable List"

Named, self-contained language e description "This pattern supports presenting structured data in a list
: that users can search, filter, and edit."

element + name: str goal "Enable users to efficiently view, search and edit structured data
records."

author "Whatscount"

Abstract and tool- + goal : str keywords "Data List", "Search functionality", "Editable Entries", "
independent Filtering"

endmetadata

endpattern

<<specifies>>

+ description: str

+ keywords: [str]

Describe reusable requirement
specification (functional or non-

functional) Extended Part

+ id: str + id: str

+ name: str + name: sir

+ description: str + description: str

1 <<requires>>

<<requires> Parameter

+ id: str
+ name: sir

+ keywords: [str]




Pattern & Template specification

template F_PDSListToSearchAndEdit ’ o
from pattern CreateList o <<specilies>>
name "List and Search in PDS"
description "This template implements the Searchable and Editable List

pattern within the Posity Design Studio (PDS). It provides
requirement engineers with a structured approach to define Template
QueryModels that enable dynamic listing, searching, and editing of
domain-specific data. By guiding users through the setup of core +id: str N
data tables and their relationships, this template supports the
efficient visualisation of structured records"
author "Whatscount and Posity AG" * TP
keywords "Visualization", "Ql};eryModel", "Search", "PDS" 0..% | +description: str Less abstract/more granutar
version "1.0" + version: str '
fixedpart FP_PDSGenericListAndEdit
name "Generic QueryModel for Listing and Editing" + keywords: [str]

0.*

Share the same goal as its base
pattern

pattern>> [ 4+ ngme: str

description "This fixed part defines the essential structure for y
creating a QueryModel in PDS for listing, seraching, and editing <<containsl> T Implemented in one or more

data"
parameter I_QueryName "Name of the query model" as "Data", "Form", " 1 0.”

. , , Fixed Part Extended Part
parameter I_Table "Primary data source" as "Object", "Data" |
endfixedpart Zid: str +id: str
extendedpart EP_DigitalHealthListAndSearchTestData
name "Digital Health Test Data View" name; str + name: str
description "This extended part specialises the generic list and search

pattern template for digital health applications. As a result, a dey’ fiption: str + description: str Extend the fixed part for SpeCifiC
<<requires>> . .
- . \ domains, tools, or constraints
rec >
States what is needed to
reuse the RPT

MDSD tools

Parameter

+ id: str

+ name: sir

+ keywords: [str]

Does not specify howto
reuse the RPT




| LEMON | |
The LEMON (Language) Metamodel

Metamodel definition

Metamodel definition

Reference

+ id: str

+ unique: bool

+ ordered: bool Attribute

+ lowerbound: term <<reference key>>| * id: str

+ upperbound: term | * | 0..* 1 | * primary key: bool
0.* 0.* + default: term

<<type>> <<references>> 0* text
1 = 0.7

Metamodel 1 <<contains>> bool
<<describes>> Class
+ id: str P 1 <<type>> number|

" 1 1.% | +id:str
1. . <<supertypes>> 1 money
1 /r 1 O..

Primitive [<H datetime
|
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metamodel PosityDesignStudioMetamodel
class Table
attribute Name
type text
default "Default table name"
primarykey true
_ endattribute
+id: str
endclass
+ unique: bool class QueryModel
+ ordered: bool attribute Name
type text
default "Default Query model name"
primarykey true

Defines what will be 0.* endattribute
instantiated during ssreferences>> reference FKTableOf(QueryModel

1
: Metamodel type Table
reuse in a MDSD tool <<describes>> ordered false

+ id: str _
unique false

Metamodel definition

+ lowerbound: term

keys Table.Name
lowerbound O

Named language
upperbound *

element endreference
Groups MDSD tool endclass

endmetamodel
classes




Named language . .
Metamodel 1 bool

<<contains>>
€ "e ment <<describes>> Class
| 0.~ N\ +id: str 1 <<type>> number

Template 1.7 Defi n es hOW t 0. | <<supertypes>> 1 money
+id: str achieve a pattern’s _— Primitive  |<H— datetime

|
[ 7
+ name: str N ¢ 0 <<omtod goal from a template | |
+ description: str <<implements>>| Implementation /

ype>> Transform inputs ->
-> 0.+ outputs using a

+ versinn- sfr 1 4 *| 1 id- otr

implementation PDS_Implementation Output metamodel

tools PosityDesignStudioMetamodel R ™T
+id: str

. produces>>
input I_QueryName + description: str

type text 0.”

description "Name of the query model" + value: term

value ask <<data_type>> <<data_type>>
endinput

<<requires>> 0.” 0.* 0.*

input I_Table

type PosityDesignStudioMetamodel.Table .

description "Table used to build the query" Expected to be +id: str

value ask provided during + description: str Query

query
select distinct from PosityDesignStudioMetamodel.Table reuse + defaultvalue: term ~ Extra

endquery

expected I_Table.Name endexpected

extra e_is_header ~ + value: term

Input —{ Checking

+is_ask: bool
Expected




<<specifies>>

Metamodel 1 <<contains>> bool
<<describes>> Class
0.* +id: str Dt 1 number

= It — 4 V| +id: str
empiate . . <<supertypes=>> money
Resulting 1 /N |o.

+ id: str Primitive datetime
software models

+ name: str —. g— e

<<data_type>>
+ description: str <<implements>>| Implementation

0.x

+ version: str 1..% +id: str

Output
+ keywords: [str] 0.* - A

) ) output 0_QueryModel
Eﬂain} <<|mz[(:::>r1:atlon Step <<produces type PosityDesignStudioMetamodel.QueryModel
Z i description "Final Query Model"
+id: str checking C_has_valid_name
check 0_QueryModel <> null else "(Querylodel Name cannot be empty"

Apply a set of steps 0."
I Part Extended Part |—10 + Apply: Stms ek 00
\ 1 1 endoutput

Invocations of <<references>>
0.*
+n

reusable logiC . having as input I_Name = I_QueryName

+ ¢

applystep S_CreateNamedQueryModel as s_first_create_query_model

> Apply Step endapplystep

tion: str +C b lOC kS -

<<regumcs U1 applystep S_RelateQueryModelWithTable as
Parameter sTsecondTrelate_table_to_query_model
. having as input
For each apply Conditional I_SelectedTable = I_Table
Orchestrate the step apply step I_QueryModel = s_first_create_query_model.0_QueryModel
+ nam . having as output
transformation <<references>> 0_QueryModel = 0O_RelatedQueryModel

+ ke endapplystep
p rocess g implementation endimplementation

+ id: si




Proof of concept
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| | |Conclusions

Conclusion and Open Research Questi

RQ2. Can LEMON-based pattern
specification be automated?

RQ1. How do requirements
engineers specify, modify, and
reuse patterns with LEMON?

O

Designed LEMON, a domain-specific
language bridging reusable requirement
patterns and MDSD tools, enabling model-

level reuse %

RQ3. How do requirements
engineers interact with the
pattern catalogue & reuse
interface?
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