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V What is Groovy?

A fGroovy is like a super version
of Java. It can leverage Java's m
enterprise capabilities but also
has cool productivity features like closures,
DSL support, builders and dynamic typing. o

siwgns

Groovy = Java Z boiler plate code
+ optional dynamic typing
+ closures
+ domain specific languages
+ builders
+ metaprogramming
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vV Groovy Goodies Overview

A Fully object oriented

A Closures: reusable
and assignable
pieces of code

A Operators can be A GPath: efficient

overloaded object navigation

A Multimethods A GroovyBeans
A Literal declaration for A grep and switch

lists (arrays), maps, .

rangés anyd )regulgr A Templates, builder,

expressions swing, Ant, markup,
XML, SQL, XML-RPC,
Scriptom, Grails,
tests, Mocks

ans
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V Growing Acceptance

A A slow and steady start but now
gaining in momentum; growing Iin
maturity & mindshare

L , , .
> Getting Started with Grails

o DB N2 | B = —
2 . Groav :
3 # PROGRAMMING
=
o, Tl
o
S GROOV
0,_\) IM EINSATZ _ Jason Rudolph The Definitive Guide to
@ VORWORT VON JAMES GOSUNG
> )
wn - L INFO QY Fromise sfmare Disetopmen Sris
C TS| N m
pol
_|
N
o
o
\l

Groovy
Recipes

G ralls Pragmatic
Bookshelf

¥ gup——

Agile 2007 - 5



¥ The Landscape of JVM Languages

£L00¢ 14d3SV @ T€9 uolssiugns

] optional

4 « . static

. other /L s

<l 5 Groovy
 other )

Dynamic features call
for dynamic types

Java bytecode calls
, for static types

other j — )

feature rich

Java friendly

The terms nJava Virtual Machineo and AJVMO mean a
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vV Groovy Starter

————————————————————————————————————————————————————————————————————————————————————————————

" System.out.println ("Hello, World!"  ); // optional semicolon,
printin -~ 'Hello, World"" /I System.out , brackets,
i /I main() method i

“def name = 'Guillaume' /I dynamic typing |
printin "$name, I'll get the car.” /I GString

String longer =
- is in the next row.

${name}, the car

[ multi - line string |
I/ with static typing

£L00¢ 14d3SV @ T€9 uolssiugns

iassert 0.5 ==1/2 /I BigDecimal equals() |
'def printSize (obj) { /I optional duck typing 1
. print  obj?.size() /I safe dereferencing i
1 i
def animals=[ ‘'ant' , 'bee' , 'cat' ] // native list syntax
‘assert animals.every {pet -> /I closure support i
i pet< 'dog' /I overloading |
'} |
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vV A Better Java...

import  java.util.List ;
import  java.util.ArrayList ;

class Erase {

private  List filterLongerThan(List strings, int length) { This code
List result = new ArrayList (); : .
for (int 1= 0;i<strings.size(); i++) { IS Va“d
String s = (String) strings.get  (i); Java and

if (s.dength () <=length) {
result.add (S);

valid Groovy

: )

2 }

El return  result;

2

& public static void main(String(] args ) {

o List names = new ArrayList ();

a : names.add("Ted" ); names.add("Fred" );

g i names.add( J-ed ); names.add( "Ned"); Based on an
| System.out.println (names);
: Erase e = new Erase(); example by
i ;istt shortNa-mtelzs = (e.f;:tert'llilongerThan ())(names, 3); Jim Weirich
! ystem.out.printin shortNames.size ;
: for (int 1 =0; i < shortNames.size (); i++){ & Ted Leung
i String s = (String) shortNames.get (i);
: System.out.printin (s);
; )
| }

---------------------------------------------------------------------- Agile 2007 - 8



vV ...A Better Java...

~import  java.util.List
~import java.util. ArrayList

' class Erase {
H private  List filterLongerThan(List strings, int length) { Do the
List result = new ArrayList () ; i
for (int 1= 0;i<strings.size(); i++ ) { SemICOIO_nS
String s =(String)  strings.get (i) add anyth”‘]g?
if (s.ength () <=length) {
; result.add (s) ; And sho
: - we us more
§ \ return result ; modern IlSt
é public static void main(String[]  args ) { notation?
h List names = new ArrayList () ;
a names.add("Ted" ); names.add("Fred" ); Why not
S names.add("Jed" ); names.add("Ned"); I
B System.out.printih ~ (names) Imp_ort C(.)mmOn
Erase e = new Erase() ; libraries?

List shortNames = e.filterLongerThan (names, 3);

System.out.printin (shortNames.size () ;

for (int 1 = 0; I < shortNames.size (); i++) {
Strings = (String) shortNames.get (i);
System.out.printin (s) ;
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vV ...A Better Java...

class Erase {
private  List filterLongerThan  (List strings, int length) {
List result = new ArrayList ()
for (String s in strings) {
if (s.length () <=length) {
result.add (s)

| } |
| } i
: return  result |
oi i
= | public static void main(String[]  args) { i
S i List names = new ArrayList () :
& | names.add("Ted" ); names.add("Fred" ) i
g i names.add("Jed" ); names.add("Ned") :
0| System.out.printin (names) I
o Erase e = new Erase() i
S i List shortNames = e.filterLongerThan (names, 3) :
e System.out.printin (shortNames.size ()) i
| for (String s in shortNames) { |
: System.out.println (s) i
| } |
L) |

_______________________________________________________________________
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vV ...A Better Java...

class Erase {
private  List = filterLongerThan  (List strings, int  length) {

List result=  new ArrayList ()
for (String s in strings) { |
if (s.length () <=length) { :
result.add (s) | Do We need
} } - the static types?
return  result i Must we always
o ~ have a main
g: public _static void main(String[] | args) { : method and
S List names = new ArrayList () | L.
2 names.add("Ted"); names.add("Fred" ) - class definition?
g names.add("Jed" ); names.add("Ned") :
0 System.out.println (names) : HOW abOUt
z Erase e = new Erase() i '
S List shortNames = e.filterLongerThan (names, 3) : ImprOVEd
b System.out.printin  (shortNames. size () | Consistency?

for (String sin shortNames) {
System.out.printin (s)

_______________________________________________________________________
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vV ...A Better Java...

def filterLongerThan  (strings, length) {
def result = new ArrayList ()
for (sin strings) {
if (s.size () <=length){
result.add (s)
}
}

return result

}

names.add("Ted")
names.add("Fred" )
names.add("Jed" )
names.add("Ned")
System.out.printin (names)
shortNames = filterLongerThan (names, 3)
System.out.printin ( shortNames.size ())
for (sin shortNames) {
System.out.printin (s)

/002 1¥3ASY © TEY uoIssiwgns

names = new ArrayList ()

____________________________________________________
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vV ...A Better Java...

. def filterLongerThan  (strings, length) {
| defresult=new  ArrayList ()
for (s in strings) {
if ( s.size () <=length){

result.add  (s) Svodulvwd n 6t
: } have special
return  result notation for lists?
’ | And special
names = new ArrayList () facilities for

~names.add("Ted")

- names.add("Fred")

names.add("Jed")

“names.add("Ned")

- System.out.printin (names) |
. shortNames = filterLongerThan  (names, 3) |
' System.out.println ( shortNames.size ())

for (s in shortNames) {

System.out.printin (s)

list processing?

£L00¢ 1d3SY © 1€9 uoissiwgns

____________________________________________________
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vV ...A Better Java...

def filterLongerThan  (strings, length) {
return  strings.findAll { it.size ()<=length}

}

names =[ "Ted", "Fred" , "Jed", "Ned"]
System.out.printin (names)

' shortNames = filterLongerThan  (names, 3)
- System.out.println ( shortNames.size ())
shortNames.each { System.out.printin (s)}

/002 1¥3ASY © TEY uoIssiwgns
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vV ...A Better Java...

idef filterLongerThan  (strings, length) {
' return = strings. .findAll { it.size () <=length}

i} , |s the method
names =[ "Ted", "Fred" , "Jed", "Ned"] Nnow needed?
' System.out. printin  (name9 _

' shortNames = filter.ongerThan (names, 3) Easier ways to
- System.out. printin  (shortNames.size () ) use common

ishortNames.each{ System.out. printin  (s) } ! methods?

Are brackets
required here?

/002 1¥3ASY © TEY uoIssiwgns
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vV ...A Better Java...

_______________________________________________________________________________________

‘names =[ "Ted", "Fred" , "Jed", "Ned"]

printin  names |
‘shortNames = names.findAll { itsize ()<= 3} |
printin shortNames.size () '
shortNames.each { printin it}

_______________________________________________________________________________________

["Ted", "Fred", "Jed", "Ned"]
3

Ted

Jed

Ned

/002 1¥3ASY © TEY uoIssiwgns
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vV ...A Better Java

‘names =[ "Ted", "Fred" , "Jed", "Ned"]
println ~ names g
‘shortNames = names.findAll { itsize ()<= 3} |
printin shortNames.size () §
‘shortNames.each { printin it } |

import java.util.List
import java.util.ArrayList

class Erase{
private  List filterLongerThan(List strings, int length) {
List result = new ArrayList ();
for (int i= 0;i<strings.size(); i++) {
String s = (String) strings.get  (i);
if (s.length () <=length) {
result.add (s);

/002 1¥3ASY © TEY uoIssiwgns

}
}
return  result;
public static void main(String[] args) {
Listnames = new ArrayList ();

names.add("Ted"); names.add("Fred" );

names.add("Jed" ); names.add("Ned");

System.out.printin (names);

Erase e = new Erase();

List shortNames = e.filterLongerThan (names, 3);

System.out.println (shortNames.size ());

for (int i = 0; i < shortNames.size (); i++){
String s = (String) shortNames.get (i);
System.out.printin (s);

—————————————————————————————————————————————————————— ! Agile 2007 - 17



Better JavaBeans...

import java.math. BigDecimal ;

public class BikeJavaBean { public void setModel ( String  model) {

private String manufacturer; this .model = model;
private String model; }

private int frame;

private String serialNo ; public int getFrame() {
private double weight; return frame;
private String status; }

private  BigDecimal cost;
public String getSerialNo () {

public BikeJavaBean (String manufacturer,  String model, return serialNo ;

int frame, String serialNo |, }
double weight, String status) {
this .manufacturer = manufacturer; public void setSerialNo (String serialNo ) {
this .model = model; this .serialNo = serialNo ;
this .frame = frame; }
this .serialNo = serialNo ;
this .weight = weight; public double getWeight () {
this .status = status; return  weight;

}

public String toString () {
return v " EE Ak 2

}

public void setWeight (double weight) {
this .weight = weight;

£L00¢ 14d3SV @ T€9 uolssiugns

2\n manufacturer -- " + manufacturer + }

"\n  model -- " + model +

"\n frame -- " +frame + public String getStatus () {
"\'n serialNo -- " + serialNo + return status;

"\n"; }

}

public void setStatus (String  status) {
public String getManufacturer () { this .status = status;

return manufacturer;

}

}

public BigDecimal getCost () {
public void setManufacturer (String manufacturer) { return  cost;

this .manufacturer = manufacturer;

}
}

public String getModel () {
return model;

public void setCost ( BigDecimal cost) {
this .cost = cost.setScale (3, BigDecimal .ROUND_HALF_)P
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...Better JavaBeans...

import java.math. BigDecimal ;

public class BikeJavaBean {
private String manufacturer;
private String model;

private int frame;

private String serialNo ;
private double weight;
private String status;

private  BigDecimal cost;

public
int frame, String

BikeJavaBean (String manufacturer, String model,

serialNo

double weight, String status) {

'+ manufacturer +
' + model +

"+ frame +

' + serialNo +

this.manufacturer = manufacturer;
this.model = model;
this.frame = frame;
this.serialNo = serialNo ;
this.weight = weight;
this.status = status;
}
public String toString () {
return v " EE Ak 2
2\n manufacturer --
"\'n model --
"\n frame --
"\'n serialNo --
"\'n";
}
public String getManufacturer () {
return manufacturer;
}
public void setManufacturer (String manufacturer) {
this.manufacturer = manufacturer;
}
public String getModel () {
return model;

public void setModel (String model) {
this.model = model;
}

public  int getFrame() {
return frame;
}

public String
return
}

getSerialNo () {
serialNo ;

public void setSerialNo (String
this.serialNo = serialNo ;
}

public double getWeight () {
return weight;

public void setWeight (double weight) {
this.weight = weight;
}

public String getStatus () {
return status;

}

public void setStatus (String status) {
this.status = status;

}

public BigDecimal getCost () {
return cost;

}

public void
this.cost

setCost ( BigDecimal cost) {

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
C )
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
I = cost.setScale (3,
|

|

|

|

b o o o e e = - - ——

BigDecimal. ROUND_HALF_UP

Auto
getters?
Auto
setters?
Auto

srave’ sonstruction?
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. Better JavaBeans

class BikeGroovyBean {
String  manufacturer, model, serialNo , status
final Integer frame
Double weight
BigDecimal cost

publicvoid  setCost ( BigDecimal newCost) { |
cost = newCost.setScale (3, BigDecimal .ROUND_ HALF DJP

:

)

> public String toString () {

: return "™ Bike:

g manufacturer -- $manufacturer
model --  $model
frame --  S$frame
serialNo --  $serialNo

_________________________________________________________________________________________________
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Vv
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A Several forms

I Single quotes for
simple strings

I Double quotes for
GStrings which
support variable
expansion

I Slashy strings
behave like
GStrings but
preserve
backslashes (great
for regex and
directory names)

I Multi-line versions

________________________________________________________

' // normal strings
def firstname
' def surname= "Bush"

= 'Kate'

iassert firstname * 2 == 'KateKate'

i// GString

- def fullname = "$firsthame  $surname”
~assert fullname == 'Kate Bush'

~assert fullname - firsthame == 'Bush’
~assert fullname.padLeft (10) ==

| ' Kate Bush'

 // indexing (including ranges)

‘assert fullname [0.. 3] == firstname
-assert fullname [-4.. - 1] == surname
‘assert fullname[ 5, 3.. 1]== 'Beta

________________________________________________________
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'/ Multi - line strings
def twister = "
. She sells, sea shells

. By the sea shore

def lines =

twister.split ("\n")
‘assert lines.size ()== 2
' def address= """
' $fullname
' 123 First Ave
' New York

o rim()

idef lines =

| address.split  ('\n")
assert lines.size ()== 3

/| slashy string: (almost) no escaping
def path=/C: \Windows System32/

def plain= "\n\r\t\b\\\f\$'

‘assert plainsize ()== 7 ;
-def slashy =/ \n\r\t\b\\\f\$/ i
‘assert slashy.size ()== 14 |

/I late binding trick with closures

fullname = "${ - > firstname } $surname” |
~assert fullname == 'Kate Bush' :
firstname = 'George' |

' surname = 'Clooney’ |
‘assert fullname == 'George Bush' i

———————————————————————————————————————

| $ fullname |
| 123 First Ave | :
| New York | i

I I
o : Agile 2007 - 23
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' // more substrings

'string = ‘hippopotamus'
rassert string - ‘hippo’ - 'mus' + 'to' == 'potato’
-assert string.replace (' ppopotam’, 'bisc ') == ‘hibiscus’

/I processing characters

assert 'apple' .toList ()==[ & , p , p , 1", e ]

 /lalso: 'apple’ as String([], apple'.split ("), apple'.each {}
' string = "an apple a day"

-assert  string.toList ().unique(). sort (). join () == ' adelnpy"

// reversing chars/words

‘assert 'string’ .reverse () == ' gnirts

string =  'Yoda said, "can you see this?"

. revwords = string.split ("' ). toList (). reverse (). join ("' )

- assert revwords == 'this?" see you "can said, Yoda'

iwords =[ 'bob'" , 'alpha' , 'rotator' , 'omega', 'reviver' ]

- bigPalindromes = words.findAl{w ->w == w.reverse () && w.size ()> 5}
‘assert bigPalindromes ==[ 'rotator' , ‘reviver' ] '
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A Java Approach

I Supports primitive types and object types
I Has wrapper classes to allow conversion
I Java 5+ has autoboxing to hide difference

A Groovy Approach

I Treats everything as an object at the language level
A And does appropriate autoboxing under the covers when
Integrating with Java
I BigDecimal used as the default type for non-Integers

I Operator overloading applies to all common
operations on numbers, e.g. 3 *4is the same as
3.multiply(4)

A You can use these operators for your own types, e.g. Person
* 3 calls the multiple method on your person object

£L00¢ 1d3SY © 1€9 uoissiwgns
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def x= 3

def y= 4

rassert x+y== 7

cassert  x.plus (y)== 7
rassert x instanceof Integer

rassert 0.5 ==1/2 //uses BigDecimal arithmetic as default
‘def a= 2/ 3 /1 0.6666666666 i
‘def b= a.setScale (3, BigDecimal.ROUND HALF_UP
» rassert b.toString ()== '0.667'
= :
%- ‘assert 4 + 3 ==7 Il 4.plus(3)
2 1assert 4 - 3 ==1 /I 4.minus(3)
© rassert 4 * 3 == 12 II'4. multiply (12)
m ‘assert 4 %3 ==1 Il 4.mod(3) |
7 rassert 4 ** 3 == 64 Il 4.power(3)
S ‘assert 4/ 3 == 1.3333333333 //4.div(3) |
cassert  d.intdiv(  3)== 1 // normal integer division
assert  I( 4 == 3) /1 \(4.equals(3))
rassert 4 1= 3 /1" 4.equals(3) |
‘assert (4 < 3) /| 4.compareTo(3) < 0
" assert I( 4 <= 3) /Il 4.compareTo(3) <=0
assert 4 > 3 /l 4.compareTo(3) > 0
rassert 4 >= 3 Il 4.compareTo(3) >=0 :
‘assert 4 <=>3 == 1 //4.compareTo(3) | Agile 2007 - 26



A Mostly same support as Java

A Use java.util.Date or java.util.Calendar
I Or java.sgl.Date etc.
I Can use static imports to help

AOr 3'd party package like Joda Time

ADoes have special support for changing

times:
date2 = datel + 1.week Z 3.days + 6.hours

A More utility methods expected for
Inputting and outputting dates

A Potentially will change with JSR 310

L00¢ 143SV @ TE9 uols
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)

input= "1998- 06- 03"

dfl = new SimpleDateFormat ("yyyy- MMdd")
'date = dfl.parse(input)

'df2= new SimpleDateFormat ("MMMdd/ yyyy ")
printin  'Date was'  + df2.format(date)

iimport static java.util. Calendar .getlnstance  as now
import org.codehaus.groovy.runtime.TimeCategory
‘import java.text.  SimpleDateFormat

println - now().time Thu Jun 28 10:10:34 EST 2007
| Fri Jun 29 10:10:35 EST 2007

‘def date = new Date() +1 Tue Jul 17 11:10:35 EST 2007
printin date Date was Jun/03/1998

‘use( TimeCategory ) {

printin - new Date () + 1.hour + 3.weeks - 2.days
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vV Lists, Maps, Ranges

A Lists

I Special syntax for list literals
I Additional common methods (operator overloading)

__________________________________________________________

~def list =] 3, new Date(), ‘Jan' ]
rassert list  + list ==list * 2

__________________________________________________________

I Special syntax for map literals
I Additional common methods

__________________________________________________________

def map =[a: 1, b: 2]
‘assert mag'a’ ]== 1 && mapb ==

__________________________________________________________

£L00¢ 14d3SV @ T€9 uolssiugns

__________________________________________________________

~def letters
~def numbers

__________________________________________________________
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‘assert
‘assert
‘assert
‘assert
‘assert
‘assert
‘assert
‘assert
‘assert
‘assert
‘assert
‘assert
‘assert
‘assert
‘assert
‘assert

ARARPRPPRPPPPRPRRPPPRPPPRPRPREPPRPPR

ACIIASIEASIEASREASREASREAS BEAS BEAS IR AS IS

~ ~ ~ Nh.

3, 4] == 1.4 )

3]+ 1] == 1, 2, 3, 1]

3]<< 1 ==1 1, 2, 3, 1]

3,1] - [1] == 2, 3]

31* 2 ==[1,2,3,1, 2, 3]

, 3]].flatten() == 1, 2, 3]

3].reverse() == 3, 2, 1]

3].disjoint(] 4,5, 6])

3].intersect([ 4,3,1]) == 3, 1]
3].collect{ it+ 3} == 4,5, 6]

3, 1].unique().size() == 3

3, 1]l.count( 1) == 2

3,4]l.min() == 1

3, 4].max() == 4

3, 4].sum() == 10

1, 3].sort() == 1, 2, 3, 4] ;
1,3]. findAll {it% 2 ==0 }==[ 4,2] .

ile 2007 - 30
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‘def map =[a:l,
“println
println
i printin
printin

‘map =[]

map.a
map[a' ]
map.keySet ()

/[l ["a™:1, "b":2]
11

11

/I 1"a", "b"]

/[ extend the map through assignment

‘map[1] =

‘mapltrue] =
“map[null] =
‘assert map == 1:

'def sb = new StringBuffer
i[l: 'a’ ,2: b, 3
‘assert  sb.toString
imapz[l: ‘a2 b, 3:
def string =

-assert string ==

' s map[2] =
' ; map[false] = 'q'

" ymap[ 'nullt )= 'Z
', 2. b, (true):
(false):

'c' ].each{ k, v

map.collect {k,v
'l:a, 2:b, 3.c'

Ibl

‘g, (null):
()
'1:a, 2:b, 3:c,

]

-> sb << "$k:$v, "
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assert |

'‘London’ ],
'‘London’ ],

 name: ‘'Clark ', city:
 name: ‘'Sharma’, city:
 name: ' Maradona ,city : ‘LA
 name: 'Zhang', city: 'HK
 name: ‘Ali ', city : 'HK'

:  name: 'Liu ', city: 'HK'

']. groupBy { It.city } ==

| London: [

| [name: 'Clark ', city:

| [name: 'Sharma',  city:

1 LA

i [ name: ' Maradona , city

1 HK]

i [ name: 'Zhang ', city:

| [ name: ‘Ali ', city :

i [ name: 'Liu ', City:

)

]

'London'
‘London’

ILAI
IHKI

IHKI
IHKI

__________________________________________________________________________________________________
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/| replace matches with calculated values
‘assert  "1.23" .replaceAll(/./){ ch ->

ch.next ()
== '2/34

‘assert "1.23" .replaceAll  \d){num ->

num.tointeger () +1
== '2.34

iassert "1.23" .replaceAll(/ \d+){num ->

num.tointeger () +1
== '2.24

S S

Regul ar Expr.e
‘assert "HelloWorld"  =~/Hello/ /I Find operator
-assert "Hello World!" ==~ /Hello \b.*/ // Match operator
def p=~/Hello \b.*/ // Pattern operator
‘assertp. class .name == "' java.util.regex.Pattern

_________________________________________________________________________________________________
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str = 'groovy.codehaus.org and www.aboutgroovy.com'

re = "(?x) # to enable whitespace and comments
( # capture the hostname in $1
: (?: # these parens for grouping only
(?!'[ -_]) # neither underscore nor dash lookahead
[\\w-]+ # hostname component
: \\. # and the domain dot

” ) + # now repeat whole thing a few times

- [A-Za-z]  # next must be a letter

g [\\w]+  # now trailing domain part

> | ) # end of $1 capture

> |

7 :

3 finder= str =~re

8 ‘out=str

(0..< finder.count ).each{
adr = finder[it][ 0]
out = out.replaceAll (adr,
"$adr [${ InetAddress.getByName (adr). hostAddress }]" )

}

printin ~ out

// => groovy.codehaus.org [63.246.7.187]
// and www.aboutgroovy.com [63.246.7.76]
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vV Control Structures

if Q) /. ' switch  (10) { :
'if (object) // ... . case 0 : [*F* ; break !
i (list) /. . case 0..9 : Il F |
| . case [8,9,11] : Il F ;
for (item in iterable ){} i case Float . IIF |
- . case {it% 3==0}: A= 5
% myMap.each { key, value -> ' case ~/./ : 1T |
2 printin ~ "$key : $value” . default - /I F |
) } i
S /[ if (condition)... /I implement |
. /] else if (condition) ... . /I boolean isCase (candidate) |
'/ throw , catch,  finally |
' [ for, while :

' /| eachWithindex , eachLine , ...

_______________________________________________
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GroovyBeans and GPath

‘class  Dir {
String  name
| List dirs
}
idef root= new Dir (name: /' , dirs |

new Dir (name: 'a' ),
new Dir (name: 'b' )

5

5 !

5 i I 1 1

> rassert root.dirs [O].name== ‘a

= | assert root.dirs.name == a’ , b ]

-assert root.dirs.name*.size() == [1, 1]

idef expected =[ 'getNamée, 'setName , 'getDirs ', 'setDirs ']
- def accessorMethods = Dir.methods.name.grep (~/( gl|s )et.*/)
iassert accessorMethods.intersect  (expected) == expected
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vV Static Imports

import static ~ java.awt. Color LIGHT_GRAY | Works with Java 1.4
" import static Boolean .FALSE as F Slightly more pqwerful
- import static Calendar .getlnstance  as now than Java equivalent

printin  LIGHT_GRAY // => java.awt.Color  [r=192,0=192,b=192]
' println IF /| => true
cprintln - now().time  // => Sun Apr 29 11:12:43 EST 2007

 import static Integer *
 println - "Integers are between $MIN_VALUE and $MAX_VALUE"
/I => Integers are between -2147483648 and 2147483647

idef toHexString (int val , boolean upperCase) {
def hexval = upperCase ?

toHexString (val ). toUpperCase() : toHexString (val)
return 'Ox" + hexval

£L00¢ 14d3SV @ T€9 uolssiugns

}
Cprintin - toHexString (15, true) /| => OXF
println ~ toHexString (15, false) /] => Oxf

_import static Math ~~ *
‘assert cos(2*Pl)==1.0

_______________________________________________________________________________________
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Using Closures...

A Traditional mainstream languages
I Data can be stored in variables, passed around,

combined in structured ways to form more complex
data; code stays put where it is defined

A Languages supporting closures
I Data and code can be stored in variables, passed

around, combined in structured ways to form more
complex algorithms and data

doubleNum ={num ->num?* 2}
printin ~ doubleNum(3) //=>6

processThenPrint = { num, closure ->

num = closure(num); printin "num is $num"
}
processThenPrint (3, doubleNum) /[ =>numis 6

processThenPrint (10) {it/ 2} [/I=numis5
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...Using Closures...

import static Math A Algorithm  piE differs by 1.0206946399193839E - 11
Algorithm  piF differs by 1.0070735356748628E -9
Algorithm  piC differs by 2.668102068170697E -7

pIA ={22/7} Algorithm  piD differs by 4.813291008076703E -5
piB ={333/106 } Algorithm  piB differs by 8.321958979307098E -5
piC — { 355/113 } Algorithm  piA differs by 0.001264489310206951
piD ={0.6*(3+ sgrt (5)) }

piE ={22/17 + 37/47 + 88/83 }

piIF ={ sqgrt (sqrt (2143/22)) }

howCloseToPl ={abs( itvalue () - PIl)}

algorithms =[  piA:piA , piB:piB , pIiC:piC ,
piD:piD , pIE:pIE , pIFpIF ]

findBestPl (algorithms)
def findBestPl (map) {
map.entrySet ().sort( howCloseToPl).each { entry ->

def diff = howCloseToPI(entry)
printin ~ "Algorithm $ entry.key differs by $diff"
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