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The short annotation



Domain Specific Languages (DSLS)

are limited forms of computer language
designed for a specific class of problems.



Maurtin Fowler
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targeted to a particular kind of problem,
rather than a general purpose language
that's aimed at any kind of software
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which could be called bottormp desigr-

changing the language to suit the
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DSLSCLASSIFICATION



Internal External
w Written in host w Separate to host
language language
w Conventional use of w Needs the

subset of host language compiler/interpreter to
syntax execute



Internal

External

w Tled to base language w Lack of Symbolic

w Awkward with
mainstream

Integration

w Complex
parser/generator
technologies

w Ignorant IDEs
w (language cacophony)



Internal

w LINQ (C#)

w Monads (Haskell)

w Workflows (F#)

W Sequence expressions
(F#)

w List comprehensions
(Haskell, Python)

External
w Regexp
w SQL
w CSS
w Ant
W XSLT



Graphical DSL

Log
Activity

Clear

Activity

Shutdown
Activity




DSL Oriented .NET Languages



Lisp

Boo

C#

F#
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Python

Smalltalk
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The important advantages over a GPL



w Domainspecific abstractions: a DSL provides-pre
defined abstractions to directly represent
concepts from the application domain.
Consequently, domain experts themselves can
understand, validate, modify, and often even
develop DSL program

w Domainspecific concrete syntax: a DSL offers a
natural notation for a given domain and avoids

syntactic clutter that often results when using a
GPL.



wDomainspecific error checking: a DSL enable:
building static analyzers that can find more
errors than similar analyzers for a GPL and
that can report the errors in language familiar
to the domain expert.

wDomainspecific optimizations: a DSL creates
opportunities for generating optimized code
base on domanspecific knowledge, which is
usually not available to a compiler for a GPL.



wDomainspecific tool support. a DSL creates
opportunities to improve any tooling aspect of
a development environment, including,
editors, debuggers, version control, etc.; the
domainspecific knowledge that is explicitly
captured by a DSL can be used to provide
more intelligent tool support for developers.
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Read Write

director of finance for the client bank to edit, test,
and deploy the business rules of the system without any assistance from IT



Read Write



DSL Building Patterns



w Fluent interfaces

w Extension methods
wLINQ

wWorkflows
wSyntactic sugar
wWAdHOCLINQ



Expect
.Once
dhyoXuv
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WithAnyArgumentg)
Will(
Return.Value& X 0

NMockmocking library usage



Expect
.Once
dhyoXuv
.Methodo X 0
WithAnyArgumentg)
Will(
Return.Value& X 0

publicstatic9 E LJS O (i
IRecieverSyntax
IMethodSyntax
|ArgumentSyntax
|ActionSyntax

|Action

g X



public clas€ExpectationBuilder
IReceiverSyntax
IMethodSyntax
|ArgumentSyntax
|ActionSyntaxd X Y

publicIMethodSyntaxh y 6 X 0 3
KK X
return this;
}
publiclArgumentSyntaxa ST K2 R6 X 0 3
KK X
return this;

}



today.at3.pm
3.days.from_today at(3.pm)



orint(50s) // 50 seconds
orint(1d) // 1 day

orint(2m) // 2 minutes
orint(42ms) /1 42miliseconds

orint("Tomorrowthis time will be: $fate.Now+
1d}ll)




print("Now is $flate.Now.")

print(" Tomorrow will be $ate.Now+
1d}")



VS

DateTimenow = DateTimeaes =
DateTimeNow; 3.Days()
TimeSparspan = From(
TimeSparFromDay&3); Date TimeNow
DateTimeaes = )

now + span;



public static clasMyExtensions {

public static TimeSpabays(thiant i) {
return TimeSparkromDays(i);

}

public static DateTimErom(
this TimeSparspan,Date Timedt) {
return dt + span;
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stringsl = GetS1(); VS varres =

strings2 = GetS2(); fromain GetS1()
stringres = from b in GetS2()
string. Empty, selecta + b;

If(s1 !=null && s2 '=null){
res = sl + s2;



public clasMaybe<T> {

publicT Value fet; private set }
public boolHasValue §et; private set }

private Maybe() { HasValuefalse }

publicMaybe(T value) {
Value =value
HasValue frue;

}

public static readonlyvlaybe<T> Nothing rew Maybe<T>();
}



public staticMaybe<T> ToMaybe<Tk(s T value) {
return newMaybe<T>(value),

}

public staticMaybe<U> SelectMany<T, U>(
this Maybe<T> sré&;unc<TMaybe<U>> f) {
If ('src.HasValue) {
return Maybe<U>.Nothing;
}

return f(src.Value);

}



wLINQ is a Monad
wF# Workflows are monads
w2 KId AayQuKH

"[W]henthe designerf F#talkedwith the designersf Haskellaboutthis,
theyagreedthat the word monadis a bit obscureand soundsa little

dauntingandthat usingother namesmight be wise® &

[F#Workflowsand HaskelMonads ExpertF# p232]



http://devhawk.net/ct.ashx?id=6ce19647-2f6f-4d41-aff6-b202df528d21&url=http://www.expert-fsharp.com/default.aspx
http://devhawk.net/ct.ashx?id=6ce19647-2f6f-4d41-aff6-b202df528d21&url=http://www.expert-fsharp.com/default.aspx
http://devhawk.net/ct.ashx?id=6ce19647-2f6f-4d41-aff6-b202df528d21&url=http://www.expert-fsharp.com/default.aspx

C# 1sno fun.
want more!



Yeah?! F# you!



type <'a> =
|-

u  oftgo

let bindMaybe x f =
match x with
|- =B 5
o y->ry

type MaybeBuilder() =
member x.Return(what) = ° twhat
member x.Bind(m, f) = bindMaybe m f

let; © _ = new MaybeBuilder()



let first =
0 " )
lettx = o t o
|et!y£ ot o
return (X +vy)

}

let second=
;0 7 )
let! x =" ;0
|et!y£ ot o
return x+y

}

O






wPartial application
wPipelining
wComposition

wList comprehension
wOperators overriding
wAST modifications
wMeasurement units



And | still program C# 2. Can | have some DSL



Calculation<ltem> calculation =
Time.Between(

Select.First(thisYear),

Select.Last(thisYear)

);



Simples DSLs on .NET
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public clasdJser :ValidationBase

{
Validation("first_name_length)]
oublic stringFirstName{ get; set; }




<rule name='last_name _length
message=l'ast name must be at least 2

characters>

<I[CDATA[result property value!= None
andlen(property valug >= 2]|>

<[rule>



PythonEngineExecut® python code here 0






ASP.NET
MVC
Application




public class User

{

public stringUsername fet; set, }
public stringPassword §et; set }

}



rule_for"Uset"
validatedef(x):
results =create_resultf)
If string.IsSNullOrEmpt{x.Username
return results



Boo.Lang.Interpreteldnteractivelnterpreter
_Interpreter;

Fun&LiskValidationResult>createResults (()
=> new List¥alidationResuit());

_Interpreter.SetValu@'create results,
createResults



Boo:

results.Addfail("Username and Password are requiigd

C#:

CompilerContexttx =
_Interpreter.EvalCompilerinp(tiew

Filelnput_filePath);
foreach(ComplilerErroerror inctx.Errors

{
}

sb.AppendLing@rror.Messag



ASP.NET
MVC
Application




public class Product
{ publicint Id {get; set, }
public stringName {get; set; }
public stringDescription get; set; }
public doublePrice {get; set, }
publicDateTimeCreateDatd get; set, }

public ManufactureManufacturer{ get; set, }



rule_for"Product”
title def(x):

return "${x.Manufacturer.Name.ToUppE} -
${x.Namg"

descriptiondef(x):

return x.Description
link def(x):

return "http://codevoyeur.com/products/${x.ld}
pubDatedef(x):

return X.CreateDate.ToStrifits")



varengine = newrRssDsIENngiiQe
foreach(T itemin items)
{
writer.WriteStartElement'item");
Liskstring> fields =RssFieldFactor@reatd);

fields.ForEaqix =>
writer.WriteElementStringx,
engine.Execut@em, X)));

writer.WriteEndElemer();
}



public stringexecute(object o, string field)

{
stringruleName=0.GetTypé).Name;
If (_rules.ContainsKéguleNamg)
{
return _rulesfjuleNamdfield].Invoke(0);
}
else
{
throw new ApplicationExceptiofiinvalid rule
name');
}



A BDD framework for .NET and Mono






Import Specter.Framework
import Bender
context "At Bender's bar
_bar as duck
setup:
subject bar BenderMiniBax)
specify { bar.DrinkOneBed) } Must.Not. Throw()
specify f | drink 5 beers then | owe 5 bucks
foriin range(5):
_bar.DrinkOneBe¢gy
_bar.Balance.Must.Equ@ab)
specify 'f | drink more than ten beers then | get drink
foriin range(10):
_bar.DrinkOneBe¢gy
{ bar.DrinkOneBe¢J }Must.Throw()



Import Specter.Framework
import Bender
context "At Bender's bar
gle)f:;p?S e [NUnit.FrameworkestFixturég
subject _bar -Bender.Minif classEmptyStack
specify { bar.DrinkOneBed) } Mu
specify "If | drink 5 beers then | (
foriin range(5):
_bar.DrinkOneBegj
_bar.Balance.Must.Equab)
specify "If | drink more than ten beers then | get drunk":
foriin range(10):
_bar.DrinkOneBe¢€y
{ bar.DrinkOneBe¢J }Must.Throw()



[NUnNit.FrameworkSetUp
def SetUg):

| subject bar =
setup: Benden\/liniBaI()

subject _bar BenderMiniBax)



specify { bar.DrinkOneBed) } Must.Not. Throw()

[NUnit.Frameworkest
def BarDrinkOneBeerMustNotThrdyv
AssertDoesNotThroW bar.DrinkOneBe«)



[NUnit.FrameworKest
def IfIDrink5BeersThenlOwe5Bucks():
for i in range(5):
_bar.DrinkOneBe¢g)
Int32MustModuleMust(_bar.Balanc& Bam
balance must equab").Equal{5)

specify f | drink 5 beers then | owe 5 bucks
foriin range(5):
_bar.DrinkOneBe¢gy
_bar.Balance.Must.Equ@b)



[NUnIit.Frameworkest
def IfiDrinkMoreThanTenBeersThenlGetDr()nk
for 1in range(10):
_bar.DrinkOneBed)
AssertThrowg(typeof(invalidOperationExc
eption), bar.DrinkOneBe«))

specify 'f | drink more than ten beers then | get drink
foriin range(10):
_bar.DrinkOneBe¢gy
{ bar.DrinkOneBeéJ }Must. Throw()



[At' Bender's bar
ISSS

lFAIIJJES
Context; At Bender's bar

{2] If I drink more than ten beers then I get drunk
Couldn't find subject type 'Bander.MiniBar, MiniBar, Version=0.0.0.0, Cu
lture=neutral, PublicKeyToken=null'. Maybe the type is not implemented yet or yo
u forgot an assembly reference ?

{2] 1f I drink S beers then I owe S bucks .
Couldn't find subject type ‘Bander.MiniBar, MiniBar, Version=0.0.0.0, Cu
lture=neutral, PublicKeyToken=null'. Maybe the type 1s not implemented yet or yo
u forgot an assembly reference ?

{31 { _bar.prinktneBaer() 7.Must.Not.Throw()
Couldn't find subject type 'Bender.MiniBar, MiniBar, Version=0.0.0.0,
lture=neutral, PublicKeyToken=null®, Maybe the type is not implemented yet or y
u forgot an assembly reference ?

'Specifications passed : O (in O contexts)
: 3¢

\specifications failed in 1 contexts)

3 specifications (in 1 contexts) tested in 00:00:00.0378480.




namespacdender
classMiniBar.
def DrinkOneBed)):
pass
[gettero Balance U 6
_balance =0



At Bender's bar
5 .

ATLURES
Context: At Bender's bar
{2) 1f I drink more than ten beers then I get drunk

{ _bar drinK onE beer } must throw
' Actual : no exception thrown

Expected : System.Exception

[2] 1f I drink S beers then I owe S bucks
_bar balance must equal -S
Actual : O '
Expected : -5

specifications passed 1 (in 1 contexts)
Specifications failed : 2 (in 1 contexts)




namespacd3ender
classMiniBar.
def DrinkOneBed)):
_balance-
If balance <10:

raiseSystemExceptio'I'm
drunk")

[gettero Balance L 6
_balance =0






