Intentional Software

Language Workbench Competition d1 Entry

Contents
INTENTIONEAI SOTIWAIE. ... it e e 1
[ Fy3dzr 38 22N] 6SYOK..L.2Y.LISGA.GA2)...QMM... 0. .0.NE...1
T o [UTot i o] o DO TP PP PPP PP 1
[ T T TP PP PPPPPPPPPP 2
LI S O PP PP PPPRPPPPPN 2
TASK 0.2, et e e e e e e e e e e e e e e e e e e 9
TASK 0.3, ettt e e e 20
TASK 0.4t 21
PRESE L. et a e s 23
L1230 0 O 23
L1230 02O 26
LI T3 G0 00 T 31
TASK L4t 36
TASK L. 5.t r e s 39
JLIE= TG B OO PPPPPPPI 50
PRESE 2. e e e e e e e e e e e a e 54
[ AT TSI PO PP PPPPPPPPPPN 57
LI T3 G0 751 57
TASK 3., e e e e e e e e nnn ) 66
LI S TR TSP PREPP P PPPRPRRTPPR 72
Introduction
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2011, held at the Code Generation 2011 Conference in Cambridge. The entry is implemented using
the Intentional Domain Workbench (IDW) v1.8.

The tasks, partitioned into four phases, are detailed in a document available at:



http://www.languageworkbenches.net/LWCTagk).pdf

This document follows the same structure, with tasks sorted under phases.
Phase O

Task 0.1

The very first task is toreatea small language fatefining entities with properties. Entities in turn
reside in packages, which can import each other. A property can have a primitive type or use an
entity from the same or from an imported package as its tyjpeexample of the desired language
can be seen below iRig0.1.1.
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Elregion Example Code a [£ region Example Code -
=] package people i
Elentity Person £ package people impert vehicles =
property name { g .
property firstname *ih*‘ ls.r‘h‘ rt DreD
3 /*The packa contains entiti
property birthdate et BE ge t Lt
= property oWnedcar -] entity Person
-1 package vehicles
Elentity Car /*Thi represents a person.*
property make
property model /*The y name of the person.*/
property string name
/*The first name of the person.*/
property string firstname
/*The date when the person w s f
property date bi
/*The car owned / the person.*/
property
}
}
-] package vehicles import
/*This is the second example package.*/
/*This package contains entities representing vehicles.*/
E entity Car
property string make
property string m
}
}
}
v v
Example Code = names = Name : Text Basic Mats
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Fig0.11

The screenshot iRig0.1.1 shows IDW with two documents loaded. The first document, called
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the generation of standalone workbenches for the languages you define, but as demonstrated in the
screenshot you can also run them directly in IDW itself, which is often practical during development

and experimetation.

y
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http://www.languageworkbenches.net/LWCTask-1.0.pdf

To see how we define the entity language, we move to the first document, which from now on will
0S OFffSR aldKS O2RS¢ ¢gKSNBlIa GKS aS0O2yR R20dzYSy
languages, projections and generators in a CL1 Progmaseen irfFig 0.1.2 below.
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Fig 0.1.2
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workbench. The domains shown here are all domains that are provided with IDW but you can also
reuse your own domias this way.

The program itself has been partitioned into regions matching the phases and tasks of this
assignment. In this task, we will have to define the elements of our language which we do in the
GR2YI AYRSTE¢ &S S yFigoyl.2a0dirt ekparidid $oin f6F detdiMirig 0.¢.3 We will
also have to define a projection for some of the elements in our domaindef (other elements can
make do with default projections provided by the system). The projection can also be seen in
collapsed fom inFig 0.1.2and expanded to more detail ffig 0.1.4andFig 0.1.5



-] domaindef Entities include: Paragraph, Int, Bool, String, IntlLit, StringlLit, True, False, Date,
LogAnd, LogOr, Plus, Minus, Div, Mul, Eq, Ne, Lt, Le, Gt, Ge

E abstract def Described

includefield names;
fielddef descripticon type: Paragraph shape: list;

def Package cat: Described

includefield main type: Entity shape: list;

fielddef import type: Package Impeortation shape: list kimp: Important;
}

[ def Entity cat: Described
-] includefield main shape: list
B type:
roperty,

P
Derived

}

B def Property cat: Described

fielddef propert

; type type: Property Types kimp: Important;
\
i 4

B wvirtualdef Package Importation

£l match:
ref (Package);

] match:
ref (Entity):
}

}
typedef Primitive Types
'Int;
'Boel;
'String;
B def Date
}
}
region Derived property schema extensions, added in Task 1.5 f- - -

Fig 0.1.3

The expanded domain definition Fig 0.1.3above contains a collapsed region with extensions to
the language that will be added as part of task 1.5 (adding an expressgumige) and most of the
St SySyia Ay GKS aAyOfdzRSe¢ aSOlA2z2y 2F (GKS R2YFAYF
means they can be ignored for now.
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concept that should be part of the language and the expected substructure for that term in the form
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these references.
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have several fields that should accept the same list of types. Inside the typedef one can both point to
existing defs/virtualdefs as well as define new defs/virtualdefs in place. Even though the typedefs

defined here are noreused in multiple places in the current task, they will be reused in later tasks

so their purpose in our code will become clear then.

With our language definitions in place we can go on to trytbathew languagéirectly using
default projections, but we want to make the entity language code look likégi®.1.1 Thus we
also have to define a projection for our language, as shown beléugif.1.4andFig 0.1.5



m

E region Task 0.1 - Simple Structural DSL

[ domaindef Entities include: Paragraph, Int, Bool, String, IntLit, Stringlit, True,
False, Date, LogAnd, LogOr, Plus, Minus, Div, Mul, Eg, Ne, Lt, le, Gt, Ge (...

E projection implfor: Default

E projectdef Package

[ ADecl
}—op:
C-AKeyword
-ARef
C—target:
—TIsa
—sep:
| L 2ANull
éaftype:
}—name:

‘—names
}-opening:
i;—closing:

-rgrelative:
—import
description
‘—main
}
E projectdef Entity
£ ADecl
l—op:
—-AKeyword
[}-ARef
Ctarget:
—Isa
C-sep:
“—ANull
:;~type:
[-name:
-names
[}-opening:
[J-closing:
—description
L-main
4
[ projectdef Property [:]
[ projectdef Date FT]
projectdef Paragraph fOmitExtraTraits: true [:]
projectfield description def: Package, Entity, Instance Model,

Instance fHideIfEmpty: true defaultOutputField: e
[ projectfield import fHideIfEmpty: true defzultOutputField: are)e

] region Transform Behavior Added in Task 0.2

—

Fig 0.1.4

Projections are compositionaglthat is, you define a small projection for each of your defs and

virtualdefs and the system takes care of puzzling it all together into one big projection. By using

St SySyida FNRBY |y ! 06adGNFOG tNBaSydardAazy [Iy3l dAaSs
sydgem, you control how to present the terms of your language on screen.
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show up. The projectdefs shownhiig 0.1.4and Fig 0.1.5are all examples of such declarative



projection definitions. However, as will be seen in later tasks, it is also possible to break out of the
declarative context and use imperative prognaing when creating projections.
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for tabular layouts, but also higher level elements foraded things in DSLs such as block and
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and entities to be projected asblbc RSOt I N} §A2ya Ay GKS O2RSI a2 ¢S
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and by putting references to the fields of the projected def the content will show up in those

positions (the names with white background in the screenshot are the references to the fields of the
projected def).
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projection will readily reflect the change.
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that you can use F12 to follow the reference and navigate to the definition.

WS dzaS a! bdzZ f ¢ dzyRSNJ 6GKS aaSL¥ FASER G2 aLISOATeE
inside the block definition (default is otherwise a samion).¢ KS RS Tl dzf & F2NJ 6 KS a2l
GOf 2aAy3é FASERA I NB a®@ I68R REYQL KK WBK (RA REK I § i
fields.

We want the name of the package or entity to show up in the normal place for the name of a block

RSOf I NI GA2YyT &2 6S Llzi I NBFSNBYyOS (2 GKS ayl YS3
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you would for example expect references to supertypes in languages such as Java or C# (to the right

of the declaration name).
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B projecticn implfor: Default

projectdef Package |...]
projectdef Entity |[...|
projectdef Property
E AVert
l—description
é—AVarDecl
“l-ops:
C-AKeyword

[--pCrown:
L _true
--ARef

C—target:
L_Isa

0®E H

—type:

L_'property type’
}-name:

L-names

rojectdef Date

[
S &

= AKeyword
Cl-ARef
C-target:
L-Iza
}
projectdef Paragraph fOmitExtraTraits: true
[ AComment
-continuation:

!——ma in

@

rojectfield description def: Package, Entity, Instance Model,
Instance fHideIfEmpty: true defaultOutputField:

E AVert

i—ProjectedContent

“—AEmptyLine

0
bl TS

-

}
E projectfield import fHideIfEmpty: true defaultOutputField:
= ASeq
}-AKeyword
}-ARef
Ctarget:
L_This

“—ProjectedContent

}

[ region Transform Behavior Added in Task 0.2 B
3

Fig 0.1.5
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variable declaration rather than a multiline block declaration.
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We can also define special projections for fields themselves. dza Ay 3 'y a! +SNIé¢ 6 @S
GLINE2SOGTFASERE F2NJ G0KS GRSAONALIIAR2YE FASER YR L
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that descriptions wesnter are followed by an empty line, improving readability.
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projectfield so that in our case the empty line will only be added to descriptionshfares,
packages and a few defs defined in later tasks, but not to property descriptions.
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With this, we are ready to write example code that looks kig0.1.1 By hitting Alt+F5 the CL1
program is compile@nd your entity language becomes ready to UHee final region of code seen in
Fig 0.1.5ontains code that is added during task 0.2, to which we turn our attention next.

Task 0.2

The second task concerns generating code in a language such as C# from the entities defined in the
entity languageln this implementation, we will provide both a way to generate this code as files on
disk as well as an editable projection where the easitare represented on screen as C# code. Both
features will be accessibilgaoptions in the context menu for thpackage, as shown ifrig 0.2.1

below.



El region Example Code

£ packageé veople import vehicles
{ Select under 4
/*T] Project e package.*/
/*T] Project Here Lities concerning people.*/
Edit As CSharp
= Generate CSharp Files

Cutlining »
@ Insert Before
@ Insert After he person.*/
property string name
/*The first name of the person.*/
roperty string firstname
/*The date when the perscn was born.*/

t3 a person.*/

/*The car owned by the person.*/

}
}
El package vehicles import

/*This is the second example package.*/
/*This package contains entities representing vehicles.¥*/

property string make
property string model
}
}
}
Fig 0.2.1
@ aStSOlAYy3 GKS €9RAG 'a /&Kl NLE 2Linvfi@yie || ySé

packageshown inFig 0.2.2below, whereentities are projected as C# classEkis projection is
editable, so that you can add, modify and delete entites and properties in the shape of C# classes
and C# properties.

It is for this reason (eae¥ SRAGAY A0 GKFG @2dz aSS G(GKS (1S@42NR
though that is not proper C# syntgxhey keyword is there so that you have something
representing the whole property if you want to delete it or move it. It is the same reason ihare

A
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o p—
/ All %/ people ¥

E csharpprogram people

{

B public class BEerson

{

=

=

#region name
private var String name;
public String property Name
{
E get
{
return this.name;

this.name = value;
}
}
¥endregicn
#region firstname
private var String firstname;
public String property Firstname
{
E get
{
return this.firstname;

this.firstname = value;
}
}
#endregion
#region birthdate
private var DateTime birthdate;
public DateTime property Birthdate
{
E get
{
return this.birthdate;

this.birthdate = wvalue;
}

}
#endregicn

[ #region ownedcar

private var Car ownedcar;

[E public Car property Ownedcar

{
E get
{
return this.ownedcar;

this.ownedcar = value;
}

}
#endregicn



Fig 0.2.2
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want the files to go, as seenig 0.2.3

Fig 0.2.3

The C# files are then generated to the selected directory on disk. A screenshot of the file generated
FNRY GKS 4Gt SNR2yé¢ SyidAaides 2LISFi§R24beowalheONR &2 F i + 3
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generated files, as the objective here is to produce compiling code rather than maintain ease of

editing.























































































































































































