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Objectives

At the end of the course, you should be able to:
* Explain the purpose of Domain-Specific Languages, including several application areas
* Explain the basics of grammars and parsing
e Create basic textual Domain-Specific Languages, including editor support, validation and generators

Assessment:
 Modeling assignment using Domain-Specific Languages (in groups of 2 students)
e Reflection document on Model-Based Development (individual)
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Motivation

Domain-Specific Languages (DSL)
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What is Jargon?

Oxford dictionaries:

* Special words or expressions
* used by a profession or group

Domain-Specific
Language

* that are difficult for others to understand
Wikipedia: Q

 Terminology defined in relationship to Q

. 3 . . L O
a specific activity, profession, group, or event
e ...a barrier to communication with those not familiar with the language

» A standard term may be given a more precise or unique usage

Q Q
Q

Q
Validation Code'
Generation
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What is a Domain-Specific Language?

 What are your associations with the term Domain-Specific Language?

* Do you know any Domain-Specific Languages?

Think = Pair = Share
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What is a Domain-Specific Language?

int main (void)

printf("helleo, worldin"):

General-purpose programming languages: )
° <!DOCTYPE html>
C, C++, Java, Python, etc. htmie
<head>
<title>Hello HTML</title>
. . o </ head>
Horizontal Domain-specific languages: <body>
<prHello World'</p>»
e HTML for web pages < /body>
- SQL for relational database queries < himte
SELECT *
FROM Book
WHERE price > 100
Vertical Domain-specific languages: ORDER BY title;

» Specifically designed for a specific application by a single company

Canon ASML VANDERLANDE PHILIPS THALES

6 2022-2023 Software Systems




W Esl

What about the other model-based techniques from this course?

* PlantUML for Unified Modeling Language (UML)

 YAKINDU Statechart Tools for Finite-State Machines (FSM)

=» Horizontal DSLs
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Generations of programming languages

4th generation

Higher abstraction & ‘

WHERE price > 100.00
OFDER BY title;

Expressive power - %:,—'

3rd generation

High-level programming languages )
(Fortran, Cobol, C, Java, ..)

if (framelize.height > screeniize.height) {

frameSize.height = screenfize.height;

if (framelize.width > screenfize. mdth] {

frameiize.width = screenfize.

Domain-Specific Language (DSL)

, SELECT *
EI. FROM Book
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2"d generation

Assembly code

7

add eax,
shl eax,
add eax, ed
shr eax,

1%t generation

Machine instructions

assembler

address
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Modeling Perspective on DSLs

9

Bridging the semantic gap in modeling

Informal:
_ _ o * Human mind
Complex encoding | ! Simple description S B

of idea and domain I of idea
|

Reusable encoding Formal:

* Models

e Compilers

* Source code

|
|
______________________ [ e e e e, e, e, ———
| ' Semantic gap
: Model in DSL
|
|
|

of domain

Program/Model in high-level GPL

Off-the-shelf compilers

Program/Model in low-level GPL
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DSL as Central Artifact

restriction VeryCloseTableTopAndBeam X
. " (\
activation \)«\e

Distance(TableTop, Beam) < 28 mm e¢o° 'Z -
effects “e('a‘ :
userGuidance "TableTop and Beam very close” Ge ‘

relative limit TableTop*[Rotation, Translation],
Beam™[Rotation, Translation]

at @

restriction ApproachingTableTopAndBeam
activation
Distance(TableTop, Beam) < 35 mm + 15 cm

effects

userGuidance "TableTop and Beam approaching”

relative limit TableTop*[Rotation, Translation],

Beam*[Rotation, Translation]
at (Distance(TableTop, Beam) - 35 mm) / 15 cm

Xtet
»{tend

float CObject_Beam: :GetRotationScaling()
\

loat absolutelimit = GEN_t_float_max;
float relativelimit = 1.3

sbsolutelimit = min(absolutelimit, m_Rotation_AbsoluteLimit DetectorRotationInBetween);
absolutelimit = min(absolutelimit, m_Rotation_AbsoluteLimit_VeryCloseTableTopAndgeam);

relativelimit = min(relativelinit, m_Rotation_Relativelimit_ApproachingTableTopAndBeam);

absolutelimit = min(absoluteLimit, m Rotation_Absolutelimit VeryCloseTableTopAndDetector);
absolutelimit = min(absolutelimit, m_Rotation Absolutelimit VeryCloseTableBaseAndBeam);
relativelimit - min(relativelimit, m_Rotation Relativelimit ApproachingTableBaseAndgeam);
absolutelimit = min(absolutelimit, m_Rotation_Absolutelimit VeryCloseTableBaseAndDetector);
. . relativelimit = min(relativelimit, m_Rotation Relativelimit ApproachingTableBaseAndDetector);
Validation et sy - oS

float cutputSpeed - min(inputSpeed * relativelimit, absoluteLimit);

/4 Guard only intended to reduce calls to logging

if ((m_Rotation_LastAbsolutelimit != absolutelimit)
|| (m_Rotation_LastRelativelimit
|| (m_Rotation_LastInputspeed !
|| (m_Rotation_LastOutputSpeed != outputSpeed))
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Microsoft Notepad: A Correct Sentence

File Edit Format View Help

Monday 5th November 2012, we have a Front-end .
study meeting at PHC from one till half one.|
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Microsoft Notepad: No Problem Detected, but ...

File Edit Format View Help

Moonday| 5th November 2012, we have a Front-end .
study meeting at PHC from one till half one.
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Microsoft Word: Spelling Error
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Dq'ﬁgq,uj;- Documentl - Microsoft Wor L=SEE X
LTl ———
% 1

| Home l Insert Page Layout References Mailings Review View Add-Ins Acrobat @'

EE i Calibri (Body) -1z - [ AN E-lis-tw)iE )R AaBbCeDt

AaBbCcDc AaBbCi % =

Paste o [B 7 U -abe x, X Aar|[¥- A-| [E[= = ==& 5] || 1nomal [ 1nospaci. Heading1 - Change [Edking
- cEw -
ICli|::l|:nl::|arl::l '3_“ Font '3” Paragraph '3_” Styles 'i_l

bﬂuundag 5™ November 2012, we have a Front-end study meeting at PHC from one till half one.

Page:1of1 | Words:17 | {* English (United States) |
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Microsoft Word: No Problem Detected, but ...

_T—— ; —

'O “_-lug -5 )= Document] - Microsoft Worc G=RECH X
i)

‘w—-ﬂj | Home | Insert Page Layout References Mailings Review View Add-Ins Acrobat @

4 : - 1 - ek a1 1) S

. B LT = NE R EEE AaBbCcDe | AaBbCcDc AaBbCi

Paste ¥ |B I U - ahe x, X° Aa"HE'E-? A - | |§ = = EHIETHQ' B e TMormal | TMoSpac.. Headingl = g;?”ge Editing
Clipboard li_ Font M| Paragraph &) Styles | |

Page:1of1 | Words:16 | ¥  English (United States) |
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| Appointment I Insert

Format Text

Save & Invite
Close Attendees a -

Actions

i 88 3 Ewewe o

@ Scheduling Assistant

CARA

Options || Spelling || Meeting
ks - Motes
Show Proofing || OneMote

Subject: |Fr::|r1tEr1d study meeting

Location: |P'hi|ips Healthcare

=]

Start time: | ma 5-11-2012

End time: | ma 5-11-2012

o] oo 5]
Clfse 5]

All day event

L )

”
Microsoft Office Cutlook

é E The end date you entered occurs before the start date.

Lo |

| v [
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DSL as Central Artifact

]
1=
B
J |

Q@ ECLIPSE MODELING FRAMEWORK

restriction VeryCloseTableTopAndBeam
activation
Distance(TableTop, Beam) < 28 mm
effects
userGuidance "TableTop and Beam very close”

Beam*[Rotation, Translation]
at @

restriction ApproachingTableTopAndBeam
activation
Distance(TableTop, Beam) < 35 mm + 15 cm
effects
userGuidance "TableTop and Beam approaching”

Beam*[Rotation, Translation]

relative limit TableTop*[Rotation, Translation],

relative limit TableTop*[Rotation, Translation],

at (Distance(TableTop, Beam) - 35 mm) / 15 cm

Xte?\)t Validation
»{tend
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float CObject_Beam: :GetRotationscaling()

loat absolutelimit = GEN_t_float_max;
float relativelimit = 1.;

absolutelimit = min(absoluteLimit, m_Rotation_AbsoluteLimit DetectorRotationInBetween);
absolutelimit = min(absolutelinit, m_Rotation AbsoluteLimit VeryCloseTableTopAndBeam);
relativelimit = min(relativelimit, m_Rotation RelativeLimit_ApproachingTableTopandBeam);
absolutelimit = min(absolutelinit, m_Rotation AbsoluteLimit VeryCloseTableTopAndDetector);
relativelimit = min(relativelinit, m_Rotation RelativeLimit_ApproachingTableTopandDetector);
abseluteLimit = min(abselutelinit, m_Rotation_AbsoluteLimit VeryCloseT 5
relativelimit = min(relativelinit, m_Rotation Relativelimit_ApproachingTableBaseAndBeam)s
absolutelimit = min(absolutelimit, m_Rotation_AbsoluteLimit_VeryCloseTableBaseAndDetector);

float inputSpeed = GetRequestedRotSpeed();
float outputSpeed = min(inputSpeed * relativelimit, absolutelimit);

4 Guard only intended to reduce calls to logging
if ((m_Rotation_LastAbsolutelimit != absolutelimit)
|| (m_Rotation LastRelativelimit != relativelimit)
|| (n_Rotation_LastInputSpeed != inputSpeed)

|| (n_Rotation_LastOutputSpeed != outputSpeed))

relativelimit = min(relativelinit, m_Rotation RelativeLimit ApproachingTableBaseAndDetector);

"ESI
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Metamodels and grammars

Domain-Specific Languages (DSL)
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Meta level, for developing the general infrastructure

float CObject_«aObject.namen: :Getlranslationscaling()

d

Abbreviation:

"abbreviation” name=IDENTIFIER "for" expression=Expressicn .
float absolutelimit = GEN_t_float_max;

float relativelimit = 1.;

«FOR aRestriction: getRestrictionsForObjectTranslation(resource, albject)»
«IF Helpers::hasEffectAbsolutelimitTranslation(aRestriction, atbject)s

' f --- pestrictions -------
I estrictions absolutelimit = min(absolutelimit, m_Translation_Absclutelimit_«aRestriction.name=»);
«ENDIF»
Restriction: «IF Helpers::hasEffectRelativelimitTranslation(aRestriction, aObject)s
"restriction” name=IDENTIFIER ::;.;;::e\.imit = min(relativeLimit, m_Translation_Relativelimit_w«aRestriction.name=);
("activatien" activation=Expression)? «ENDFOR:»

("deactivation” deactivation=Expression)?

"affocts™ (E‘F‘FECtS+=E‘F‘FECt)* float inputSpeed = GetRequestedTransSpeed();

float outputSpeed = min(inputSpeed * relativelimit, absolutelimit);
// Guard only intended to reduce calls to logging
if ((m_Translation_LastAbsolutelimit != absolutelimit)

(m_Translation_LastRelativelimit != relativelimit)
(m_Translatiopeteeiloot —— = =

Jf --- restpiction effects ------- H .
e Comersue SiimEs Abstract syntax " Code generation
——

(.xtext) (.ecore) (.xtend)
| |

|
A" A" A"

Textual input Model Generated code
—> —>

e (.SUPervisor) (.xmi) T (.*)

activat

float absoluteLimit = GEN_t float max;

Distance(TableTop, Beam) < 28 mm Object D Floor float relativeLimit = 1.;
effects Object3 D TableBase
e " " Object3 D TableTep absolutelimit = min(absoluteLimit, m_Rotation Absolutelimit DetectorRotationInBetween);
userGuidance "TableTop and Beam very clese Objects D Beam absolutelimit = min(absolutelimit, m Rotation Absolutelimit VeryCloseTableTopAndBeam);

relative limit TableTop*[Rotation, Translation],
Beam*[Rotation, Translation]

relativelimit = min(relativelimit, m_Rotation Relativelimit_ApproachingTableTopandBeam);
absoluteLimit = min(absolutelLimit, m_Retation_absoluteLimit_VeryCloseTableTopAndDetector);

= Abbreviation ReducedMaxRotSpeedBeam relativelimit = min(relativelimit, m_Rotation_RelativelLimit AppreachingTableTopdndDetector);
» Abbreviation ActivationDetectorRotationInBetween absoluteLimit = min(absolutelimit, m Rotation Absolutelimit VeryCloseTableBaseAndBeam);
relativelimit = min(relativelimit, m_Rotation Relativelimit_ApproachingTableBaseAndBeam);

o absoluteLimit = min(absolutelLimit, m_Retation_abscluteLimit_VeryCloseTableBaseAndDetector);

> Abbreviation SlowDownTreshold relativelimit = min(relativelimit, m_Rotation_RelativelLimit AppreachingTableBaseAndDetector);
> Abbreviation SlowDownPattern

Object3 D Detector
at @ X
4 Abbreviation Finger

restriction ApproachingTableTopAndBeam

activation Restriction DetectorRotationlnBetween float inputSpeed = GEFREguestEdRutSEEEd();. o o
Distance(TableTop, Beam) < 35 mm + 15 cm Restriction VeryCloseTableTopAndBeam float outputSpeed = min(inputSpeed * relativelimit, abscluteLimit);
effects Restriction ApproachingTableTopAndBeam /4 Guard only intended to reduce calls to logging
userGuidance "TableTep and Beam approaching” Restriction WeryCloseTableTopAndDetector if ((m_Rotation_LastAbsolutelimit != ahsolutelimit)
relative limit TableTop*[Rotation, Translation], Restriction ApproachingTableTopAndDetector || (m_Rotation_LastRelativelimit != relativelimit)
+ . . . o N || (m_Rotation_LastInputSpeed != inputSpeed)
Beam*[Rotation, Translation] Restriction VeryCloseTableBaseAndBeam || (m_Rotation LastOutputspeed != outputSpeed))
i e o = ac . .

Instance level, for developing a specific system
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Source String

- 12%(3+4)

Compiler Technology .

"ESI

Lexical Analysis

12 * ( 3 + 4 ) \ (Create Tokens)

<7

3 N

. s

Syntactic Analysis
[Create Tres)

What Computers Do 1 2

=)

Receive input Proce se Produce Output
Information

3] 4 -

Compiler, Interpreter

']
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//upload.wikimedia.org/wikipedia/en/a/a9/Parser_Flow.gif
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. . ? optional
LEchaI Ana IySIS * zero or more times
+ one or more times Source String

* Regular expressions using Extended Backus-Naur Form (EBNF)
e Literal character sequences Lexica) Analyss «
‘while’ {}

e Custom terminal definitions 1T
terminal INT: ('8'..'9')+;

Syntactic Analysis
[Create Tres)

terminal ID: r‘r\_r?(rar--rzr|r‘ﬂlr--rzr|r_r} (rar--rzr|rﬂr--rzr|r_r|r@r--r9r)*j

 Terminals that are imported by default in Xtext:

« ID
Parse Tree
* INT
«  STRING 3
Compiler, Interpreter
* ML_COMMENT (= multi-line comment) < Hidden by default or Translator
e SL COMMENT (= single-line comment) < Hidden by default 4
« WS (= whitespace, tab, newline) < Hidden by default
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. . ? optional
Syntactic Analysis *  zero or more times
+ one or more times Source String
Context-free grammars in terms of tokens
* More expressive than regular expressions, e.g., recursion to parse nested brackets e o
Task name AvoidBorder Task freq 100 ~r
Task moves [ Tokens ]
Move name Turn Start border End noBorder Speed 15 Rotation 90 TT
Move name Back Speed 20
Syntactic .P|.I'Ia|'!|:'5i5 «
Robot: (Message | Task)* (Craee Tree)
Message: ‘Bisplay' STRING et
Task: 'Task' 'name' ID ('Task' 'freq' INT)? 4

Compiler, Interpreter
or Translator

) 2

'Task' 'moves' (Move)+

Move: 'Move' 'name' ID
(‘'Start' Condition)? ('‘End' Condition)?
21 2022-2023 Software Systems 'Speed' INT ('Rotation' INT)?
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Abstract Syntax

@ H Robot
= += Message | tasks += Task)* \

3 \ Lexical Analysis
Message: |

0 o\ task {Create Tokens)
‘Displa . 2\ tasks
p _n,; 0.. /msgs \ {}

Source String

v

"Pamser

2 H Task
Task: H Message = name : EString Tokens
'"Task name' na = d k freq' frequency = INT)? = msg : EString _ frequelncy' EInt
'Task moves' ((moves += Move)+ : {}
3 —> ! Syntactic Analysis
Move: 0.* moves [Craate Tres)
'Move name' _na I
('Start{ start = Condition): nd' end = Condition)? = name : EString
'Speed’  speet—=—INF—("RO1 : = speed : Elnt
> = rotation : EInt Parse Tree
o 2 neration> > ' i
Condition £ Condition ~——start end l'
cond = ConditionValue - border .
) 0.1 0.1 Compiler, Interpreter
3 - noBorder or Translator
enum ConditionValue: - lake B Condition ‘
border | noBorder | lake | nolake e = cond : ConditionValue
3
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Concrete and Abstract Syntax

StateMachine:
ateMachine' name = ID

"Init" init_=

'States '(states += State+

"Events' even
'"Transiti

0. states g .« thansitions

]

5| B stateMachine ‘
= name : EString [0..*] events
[0..1] init l
{ [0.1fina
E state ‘ Dby
ZM = name : EString

—

State: name=ID;
Event: name =ID;

ransition: ‘——_~§~“‘\\\

[0..1] state

7

B Transition

[0..1] trigger

Vi

SelfTransition | StateChange;

SelfTransition:
"FromTo' state = [State]
"Event’ event = [Event]

StateChange:
"From'

‘Trigger' trigger = tEuenf]
'To' to = [State];

23 2022-2023 Software Systems

[ H selfTransition

[ E stateChange L

[0..1] event

—> [0.1] from

[0.1] to

"ESI

Source String

"Pamser

Lexical Analysis
{Create Tokens)

<7

(e )

<7

Syntactic Analysis
[Create Tres)

Parse Tree

4

Compiler, Interpreter
or Translator

) 2
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Field-service procedures at Philips IGT

Domain-Specific Languages (DSL)



Application:
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Migration

mework

Custom framework

2022-2023 Software Systems

* Schema mining

* Data conversion

* Model transformation
* Code generation

* Human observations

Qt framework




Application:

Xtest

Model extraction

<DatalCbiject Chjectlvpe="PanelProperties">
<httribute Group="0x3001" Element="0x652c" PMSVE="IIntl&">h</Attribute>
<httribute Hame="XPosition" Group="0x3001" Element="0xT7600" PMEVE="IIntl6">0</Attribute>
<httribute Hame="YPosition" Group="0x3001" Element="0xT7601" PMEIVE="IIntl6">145</LAttribute>
chttribute Name="Height" Group="0x3001" Element="0x7602" PMEVE="IIntl&">»35</Attribute>
chttribute Name="Width" Group="0x3001" Element="0x7603" PMIVE="IIntle"»60</Atcribute>
thttribute Name="TabOrder" Group="0x3001" Element="0xT605" PMEVE="IIntlé">2</Attributex>
fhttribute Name="LayerType" Group="0x3001" Element="0xT77d1" PMEIVE="IString">"Data"</Atcributex
</Datalbject>

"ESI

XML data

Schema

B Controlinformation
= ControllD : EString
= PluginLocation : EString

ControlProperties

0.1

B Controllnformation_ContralProperties
= XPosition : EString
= YPosition : EString

S ComponentiD : EString

= ControlName : Estring
[

ControlArrayDefinition

S Height : EString
= Width : EString
© TabOrder : EString

B comboBoxProperties

[ E checkBoxProperties |

H TextBoxProperties

B perti

= DropDownWidth : EString
= DropDownStyle : Estring

= ApplicationName : EString
= TextBoxReadOnly : EString

= noname_0x3001_0x79b6 : Estring

= CheckBoxLabel : EString

= TextBoxReadOnly : EString

= Tag_Number_limit : EString

= ReadoOnly : EString

= ParamValuelD : EString

&% BackCalor ; EString

= ToolTip : EString

= Append : EString

= HelpMessage ; EString

= noname_0x3001_0x770f ; EString
= noname_0x3001_0x79b6 : EString

S VerticalPlacement : EString

= RadioButtonVerticallncrement : EString
= isGrideditable : Estring

= RadioButtonVerticalOffset : EString

= RadioButtonHorizontallncrement : EString
= RadioButtonHorizontalOffset : EString

= noname_0x3001_0x79b6 : EString

= TextBoxReadOnly : EString

= Enabled ; EString
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Converted data

ControlProperties

PanelProperties {
Dock

XPosition
¥Position
Height =
Width
TabOrder =
LayerType = "Data”

a
145
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»tend Xtett

Code generation

// --- node FULLAUTO (stage FullAutomatic) -------
node

name = "FULLAUTO"

transitions

0K -> "STATIC"
Cancel -> "FINALIZATION"

stage = FullAutomatic
part = ""
UIResource
assembly = "FSCGeneratorUIDefinitions™

id = "FSCXGNTubeAdaptationAdjustmentFullAutoUIDef"

"stdafx.h"
"«fileName».h"

ltinclude
f#include

[tinclude <QDoubleValidator>
ttinclude <QMessageBox>
tinclude "Utility.h"

«FOR node : procedure.nodesUI»
«FOR mapping : node.mappingsId»
const ULONG «constant(node, map
(«ENDFOR>»

«FOR mapping : node.mappingsIdE

ping)» = «mapping.id»l;

vents

const ULONG «constant(node, mapping)» = «mapping.id»l;

MAPPINE N «ENDFOR3»

event id 21: element "(C24 o
N «FOR action:

event id 20: element "C25"
event id 10: element "(33" ScrollTolLatest «ENDFOR»
event id 22: element "(C23" «ENDFOR>»
event id 23: element "ProgressBarCtrl” conversion "TubeloadPowerFactorToStyleSheet” < FileNaneslR
event id 11: element "C31" . aNewFlo
event id 100: element "C9" Append «FOR node:
event name "ExecutionBegun": element "C35_ProcedureEvents”
event name "PartCompleted”: element "C35_ProcedureEvents” «ENDFOR»

node.actionsId»

wGeneratorHeader:
procedure.nodesU.

const ULONG «constant(node, action)» = «action.id»l;

«fileNamen(QString gstrProcedureName, CLSID component, QWidget *parent, bool bStubbed)
:parentClass(procedure)»(qstrProcedureName, component, parent, bStubbed)

I»

, m_quidget_node«node.name» (NULL)

DSL model

Generated code

K

Template

.

:

» qu:dget nodePreset(NULL)

¥include “stdafx. h”

#include GNTubeAdaptationi

#include <Qhoublev

#include <QMessage

¥include “Utility,h”

const O FlowFSCXGNTubeAdaptationAdjustment Preset getset (46 = 1L}
const ULONG FlowFSCXGNTubetdaptationddjustment _FULLAUTO event_C24 = 21L;
const 05 FlowFSCXGNTubetidapt ationadjustment _FULLAITO event_C25 = 200;
const ULONG FlowFSCXGNTubeAdaptaticnaAdjustmant FULLAUTO event (33 = 18L;
const ULONG FlowFSCXGNTubeAdaptat icoad justment FULLAUTO event €23 = 22L;
const ULONG FlowFSCXGNTubesdaptationddiustment _FULLAUTO_event_ProgressBarierl = 234;
const ULONG FlowFSCNGNTubeAdaptaticeAdjustsant FULLAUTO event C31 = 11L;
const ULONG FlowFSOXGNTubeAdaptaticeAdjuitment FULLAUTO event C9 = 180L;

XGNTubeddaptationadjuste

1 s FlowF SCXGNTubeddaptat mm\a: ustnent (&
)

oAdustaent (ast rocuduralisnu, component, parent, b

» m_guidget_nodefULLAUTO{NULL)

»_quidget nodeSTATIC(NULL)

Microsoft

Visual Studio

t *parent, bool bitubbed

2022-2023 Software Systems
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Conclusion: It pays off!

"ESI

Main challenges:

e Extract the domain knowledge from the legacy software

* Avoid that the rejuvenated software resembles the legacy too much
Industrial results:

 Redesigned software: 20 times smaller code base than legacy software

 Model-based migration: 6 times less effort than manual
More time for innovation!

™ A5l « PHILIPS
| | 3 “Embedded Systems
- o Innovation  evre

Dirk Jan Gernot Hans Martien Aron Arjan Jozef
Swagerman Eggen van Wezep van der Meij van Beurden Mooij Hooman
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Closing remarks

Domain-Specific Languages (DSL)

Software Systems
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General Tips and Tricks

* It may help to first create an example instance, and afterwards create a grammar.
 “test-driven”

* Look at the abstract syntax!
* E.g., check missing attribute names

 Don’t be too restrictive in the grammar; validation can be used for extra checks.
* Focus on specification (not on execution)
« ADSLis not a general-purpose programming language

* Use enumeration types when appropriate:
enum ChangeKind :
ADD = 'add'
| MOVE  ='move'
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Closing remarks

* Lab session work:
* Follow the manual “Creating a Domain Specific Language (DSL) with Xtext” up to section 3.5
e http://www.cs.ru.nl/J.Hooman/DSL/Creating a Domain Specific Language (DSL) with Xtext.pdf
* Modeling assighnment
* Create an Xtext grammar (+ some example instances)

* Create validation and code generators
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http://www.cs.ru.nl/J.Hooman/DSL/Creating_a_Domain_Specific_Language_(DSL)_with_Xtext.pdf

