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The Whole Platform

The Whole Platform

» Eclipse-based language workbench
» Designed to be used for:

» developing new languages
» manipulating them using domain notations
» transforming them using a generative model driven approach
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The Whole Platform

The Whole Platform

Creating a new whole model

New Whale Model
Whole Model

Enter or select the parent folder:
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P > model v
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Advanced >> x
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The Whole Platform

The Whole Platform

Bundled languages

Actions
Artifacts
Whole Moc

icycleComputerMode
Create a net

Commons

DBCFG
Enter or seli gy

demosrc | Environment *

FirstOrderLogic

Flowchart
GrammarBased

Grammars.

Gueries

Template: | g

Save Az | SQL
Scheme
Seripts.
Semantics
Template

@ TestEntities

Tests
—

T
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The Whole Platform

The Whole Platform

Bundled languages

» modeling languages
» query and transformation languages

> data integration languages for grammars, XSD, RDB and Java
libraries

» popular general-purpose languages such as Java, Objective C and
XML
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Creating the metamodel

Creating the metamodel

Entity Assist

erMode.xwl 22
Template Types

aMode extends o

Modifiers
o name

optional display
optional valid
o it
value

Feature

a BinaryExpression

Modifiers | Feature

o exprl

o expr2

o operator
ComputerMode

tv_Fxpression

abstract Expressiol

o ModeName: Strir

a
aModes: Mode[ uni

n °F Cut

=l Copy

(= Copy As Image

Paste As

Find/Replace

Remove

¢
| E23 Import.

Notation

Run As

Debug As
Team
Compare With
Replace With
Source
Refactor

Analyze

Copy Entity Path

B2 > (]
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Bl Actions >
Bl Commons >
> &) Semantics >
&) Workflows >
% ]
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Creating the metamodel

Creating the metamodel

Value Assist

KR v v J 100% = =
@ BicycleComputerMode.xwl Redo
Template Types o o on — =
abstract Expression extends o Copy s Select
aModeName: String types Expressi( = CoPy Entity Path T Text
aMode extends o Copy As Image Marquee
Modifiers |Feature | Opposite  Type Paste & Commone =
8 name o ModeName
. Paste As RootFragment
optional display o Expressii o
optional valid o Expressi METERECR SameStageFragment
° ”'{t n@ Remove > cleComputerMode
a value o Expressi{m =
| B Value Assist odeName
aModes: Model unique ] types o g
Lunique ] typ Entity Assist e
a BinaryExpression extends Expressi 7 ——
B3 Import % IntegerExpression
Modifiers | Feature Opposite | Type & Import... i els
o exprl o Expressie  Notation »| @ Mode _—
a expr2 o Expressio % ModeName
s apeca = o|inaryope RunAs > odelDeclarations
S———
Debug As > =
& onsole 3 E A
Team >
Whole console
Compare With
model BicycleComputertode P >
Replace With >
ahstract entitv Fxnression Seurce >
i Refactor >
Analyze > |
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Creating the metamodel

Creating the metamodel
Outline

Outline &

Features(0)
¥ DataEntity

EntityModifiers(0)
SimpleName: ModeName
¥ Types(l)
SimpleName: Expression
DataType: String
v SimpleEntity
EntityModifiers(0)
SimpleName: Mode
Types(0)
< Features(5)
~ Feature
FeatureModifiers(0)
SimpleName: ModeName
SimpleName: name
Resolver
b Feature

b Feature
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Creating the metamodel

Creating the metamodel
Full meta model (part 1)

URT http://lang.bicyclecomputer /Mode
MNamespace bicyclecomputermode

Model Name BicycleComputerMode
Version o

Template Types o

abstract Expression extends o

o ModeName: String types Expression
o Mode extends o
Modifiers  |Feature |Opposite Type

o name o ModeName
optional display o Expression
optional valaid o Expression

o init o NumericExpression
o value o Expression

o Modes: Model unique ] types o

a BinaryExpression extends Expression
Modifiers |Feature Opposite | Type

L] exprl o Expression
o exprz o Expression
o operator o BinaryOperator

o BinaryOperator: String types o




Creating the metamodel

Creating the metamodel
Full meta model (part 2)
o BinaryOperator: String types o

o NumericExpression: double types Expression

o RationalExpression extends Expression

Maedifiers |Feature Qpposite | Type
o numerator o IntegerExpression
o denominator o IntegerExpression

o IntegerExpression: 1nt types Expressicn

o TernaryExpression extends Expression

Maodifiers |Feature Opposite  Type

Ll exprl o Expression
o expr2 o Expression
o condition o Expression

o LastValueExpression extends Expression
o StringExpression: String types Expression
o StringCatenationExpression extends Expression
Madifiers |Feature | Opposite | Type

Ll exprl o Expression

o expr2 o Expression
o IntegerCastExpression extends Expression
Modifiers |Feature | Opposite | Type

o value o Expression




Creating the metamodel

Creating the metamodel

Storage formats

» XWL*
> Java*
» Generated XML schema

» Grammars
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Creating the metamodel

Creating the metamodel
Storage formats: XWL

@ BicycleComputerMode. xwl (W) BicycleComputerMode.xwl £3

B

B <> models:DataEntity o
<> models:EntityModifiers initialCapacity="0"

<> models:SimpleName value="ModeName"

R=n

B <> models:Types initialCapacity="1"

<» models:SimpleMame value="Expression"
<> models:DataType value="String"

E <> models:SimpleEntity o
<> models:EntityModifiers initialCapacity="0"
<> models:SimpleName value="Mode"
< models:Types i1nitialCapacity="0"
B <> models:Features i1nitialCapacity="5"
B <> models:Feature o

<» models:FeatureModifiers initialCapacity="0"

<> models:SimpleName value="ModeMame"
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Creating the metamodel

Creating the metamodel
Storage formats: XML Schema

E <>schema xmlns: = = http://lang.bicyclecomputer/Mode xmins: xsd = http://www.w3.0rg/2001/XM.Schema targetl http://lang.bi mputer/Moc
& ¢> element name="modeName" type="ModeName"
= <> simpleType name="ModeName"
B ¢> restriction base="xsd:string"
= <> element name="mode* type="Mode"
= <> complexType name="Mode"
= <> sequence [
= <> element name='name" type='ModeName"
B ¢> group mindccur: ref="Expression’
£ <> group minoceur: ref="Expression’
5 <> element name="init" type='NumericExpression"
2 <> group ref="Expression’
& <> element name="modes" type="Modes"
= <> complexType name="Hodes"
= <> sequence minOccurs="0" maxOccurs="unbounded"
= <»element ref="mode"
= <> element name="binaryExpression" type="BinaryExpression’ 1
b)
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Creating the metamodel

Creating the metamodel

Storage formats: XML Mapping

= Environment

<> schema xmlns:

http://lang.bicyclecomputer/Mode xmilns: xsd =http: //www.w3.0rg/2001/XM Schema targetNamespace='http://lang.bicyclecomputer/Moc

= MappingStrategy »
namespace
schemalocation
synthesized
elementsFormQualified

mappings

http://lang.bicyclecomputer/Mode
BicycleComputerMode. xsd
true
true
ERootMapping ~
name | modeName
entityType | ModeName
= RootMapping ™
name | Mode
entityType Mode
= ElementMapping ™
contextEntityType Mode
name | Name
entityType ModeName
featureType Name
£ ElementMapping ~
contextEntityType Mode
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Using the metamodel

Using the metamodel

Generate Java code

> Generate Java code
» creates classes required to create in-memory representations of models
conforming to the metamodel
» the Whole platform provides a library to load XWL- or Java-persisted
models directly into a Java program

» Create a model transformation

» transform models conforming to the metamodel into anything

» query-based approach

> generate target-model fragments in response to entities in source-model
> several target models can be used in a single transformation
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Using the metamodel

Using the metamodel

Generate Java code

lempLate lypes o

tolavaModel

Problem Occurred

e ‘toJavaMeodel’ has encountered a problem.
An exception occurred while executing the action

<< Details

tolavaModel
java.lang.IllegalArgumentException

\An exception occurred while executing the action

| | o operator o |BinaryOperator
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Using the metamodel

Transform to Java code

Using the metamodel

Mode Generatar

Zquery tolawsExpraceion
Laft, right, operator, modeflane, exor], exprZ]

% Worlapoce.
= Baraieained)

o Eurcerolasrinct]

Y |

+ Eimertacamin)
= # [@factoryPackagetianc§]

“trom self

* model _beans” as

ackaoetiane+ .nodel” as factoryPackagsiane
ol as

ModeFactory” as factaryClasciane
“Mode® as interfaceClasshane

tactaryPackagetianes” * +factorytLasstame as qualifiedFactarytiane

L sinterfaceClssnane a8 qusk

[

1 & [Titeracet lasstane ], java| as interfacellass
[

| & [Toertine] java ] as beantlass

3 | [bearfine] - = equals | nodeNane | {
return |z gualitisdBearianc 8| . soetInstance ( o) ;| &8 DEanFactorysuiton

sotect
= =gethode | [Frditnes) | = = 5] asbearpeconputetall

'« = gethoe | [mamne] | = resetialue [ %1] as bearmesetcall
: s

x\.:.u..‘ﬂl::\][s\. onputertode ]
trem descendant.ar-salt nane esrtsne

-"ebearmine ac qual
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Creating the bicycle comp

Creating the model

uter mode model

Create the new BicycleComputerMode model

Whole Moc
o

Create a ner

3

Enter or sel,

BicycleCom

¥ &
v @

b

File name: H
Advanced :
“Choose op
Language:

Template:

Actions
Artifacts

Save As:

®

Commons

DBCFG

Editors
Envirenment
FirstOrderLogic
Flowchart
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Creating the bicycle computer mode model

Creating the model
Full model (part 1)

[ odes
[ iy il
IROTATIONS  ® ° 0.0 | LastValueExpression
IOURATION  ® B 0.0 | LastéalusExpression
WHEELSIZE i L 0.0 LastValueExpression
SPEED [ StringCatenationExpression = E 0.0 | © BinaryExpression ™
exprl | B IntegertastExpression - expr1 | G BinaryExpression -
vale | O BinaryExpression = expr1 | IROTATIONS
expr1 | SPEED exprz | WHEELSIZE
suprz 16 operator | *
operator | axprz | [DURATION
eprz operator |/
ELAPSED [ StringCatenationExpression - 2 0.0 | & BinaryExpression  ~
exprl | O IntegerCastExpression = expr1 | LastéaluzExpression
vawe | BinargExprassion T exprz | IDURATION
exprl | B EinaryExpression T operator |+
expr1 | ELAPSED
sxprz | 36000.0
operator | %
exprz 3660.8
aperator |/
exprz | B StringCatsnavionExpression 7
exprl | B TernaryExpression
expr1 |0
expr2

cwndtion | F BinaryExpression 7
exprl | B BinaryExpression  ~
exprl | OBinaryExpression =
erpr1 | ELAPSED
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Creating the bicycle computer mode model

Creating the model
Full model (part 2)

EprL | L HLnAryERpression
expr1 | ELAPSED
exprz | 3600.0

operstor |%

exprz | 60.8
operator |/
exprz 18
operator | %
exprz | 9 StringtatenstionExpression
=l IntegerCastExprassion
value | O BinaryExpression
exprl | £l BinaryExpression
ELBPSED
3600.0
%

exprl

expr1
axprz
operator

exprz | 68.8

aperator |/

exprz B StringCatenationExpression
exprl | G TernaryExpression

expr1 |10

oprz

condtion | B BinaryExprassion
axpr1 | B BinaryExprassion
ELAPSED

expri
exprz | 60.0
operator | ®

10

exprz
opsrator
expr2 | [ IntegerCastExpression

vaue | B BinaryExpression
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Creating the bicycle computer mode model

Creating the model
Full model (part 3)

E BinaryExprassion
xpr1 | ELAPSED

exprz | 60.8
operator | %
MAXSPEED (=] StringCatenationExpression -
expr1 | O IntegerCastExpression =
vale | BinargExpression T
expr1 | WANSPEED
exprz |36
operator | *
axprz | knrhr
TRIP

C StringCatenstionExpres:

expr1 | B StringCatenationExpression

exprl | B IntegerCastExpression ™
vale | G BinaryExpression <
exprl | O BinaryExprassion =
expr1 | TRIP

10060608

operator |%

10000
operator |/

exprz | 0 StringCatenationExprassion
expr1

expr2

exprz

axprz | O StringCatenationExprassion
exprl | E IntegerCastExpression =

vawe | B BinaryExpression T

expr1

expr1

exprz

oerator | %

O BinaryExprassion  ~
TRIP
1080.0

6.0 = TernaryExpression 7
aipr1 | SPEED
exprz | LastéalusExpression
condtion | B BinaryExpression T
expr1 | SPEED
exprz | LastValusExprassion
operator |~
0.0 | OBinaryExpression =

eiprl | G BinaryExpression %
expr1 | [ROTATIONS 3
exprz | WHEELSIZE
operator | *
euprz | Last¥alueExpression
operator |+
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Creating the bicycle computer mode model

Creating the model
Full model (part 4)

X O S AU A e s
expri
exprz | O StringCatenationExprassion

expri
axpry
exprz | 160

operator |/
expr2 | Fl IntegerCastExpression

eiprl  E BinaryExpression <
expr1 | TRIP
exprz | 100.8
operator | ¥
exprz | 10.0
operatar |/
expra lm
AYGSPEED [l StringCatenationExpression Lo G BinaryExpression T 0.0 [ BinaryExpression <
expr1 | E IntegerCastExpression - exprl [ BinaryExpression  * expr1 TRIP
valse O BinaryExpression = xpr1 | ELAPSED expr2 | ELAPSED
expr1 | AVGSPEED exprz | 368000 operater |/
exprz |36 operator | <
operator exprz | G EinaryErprassion ™
axprz | kathr expr1 | TRIP
expr2 1000000
operator | <
operator | 8§

Fl IntegerCastExpression
vale | B BinaryExprassion

E BinaryExpression  *

aperator | %

vale | O BinaryExpression

expr1 | TRIP
exprz | 1800.0
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Other platform features

Other platform features

Debugging

Testing

Model validation
Model normalization
Versioning
Deployment

A2 A A A A AN 4
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Demo

Demo

The bicycle computer simulator

2 o km/hr

Bicycle Compute = — 50 L0

|ELAPSED 0:00:12
mode | start/stop
reset
-
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Lessons learned

Lessons learned

v

The Whole platform focuses on generic editors

v

All metamodels and models are created equal

v

Graphical editors are very expressive

» Following tutorials can be very tricky
» How do | input that symbol?

v

It is convenient to separate language structure from syntax

v

Documentation for the platform is very sparse

> Primarily one document (their submission to the Language Workbench
Competition 2011)
» Several screencasts are available, but hard to follow
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