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Topics

üIntroduction

ÅLanguage Basics

ÅClosures

ÅBuilders

ÅData Access

ÅOther Features

ÅTesting with Groovy

ÅFurther Integration

ÅGrails

ÅMore Information
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What is Groovy?

ÅñGroovy is like a super version

of Java. It can leverage Java's

enterprise capabilities but also

has cool productivity features like closures, 

DSL support, builders and dynamic typing.ò

Groovy = Java Ƶboiler plate code
+ optional dynamic typing
+ closures
+ domain specific languages
+ builders
+ metaprogramming
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Groovy Goodies Overview
ÅFully object oriented 

ÅClosures: reusable 

and assignable 

pieces of code

ÅOperators can be 

overloaded

ÅMultimethods

ÅLiteral declaration for 

lists (arrays), maps, 

ranges and regular 

expressions

ÅGPath: efficient 

object navigation

ÅGroovyBeans

Ågrep and switch

ÅTemplates, builder, 

swing, Ant, markup, 

XML, SQL, XML-RPC, 

Scriptom, Grails, 

tests, Mocks
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Growing Acceptance

ÅA slow and steady start but now 

gaining in momentum; growing in 

maturity & mindshare

Groovy

Recipes

Pragmatic 

Bookshelf
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The Landscape of JVM Languages

Java bytecode calls 

for static types

Dynamic features call 

for dynamic types

optional

static 

types

The terms ñJava Virtual Machineò and ñJVMò mean a Virtual Machine for the JavaÊ platform.
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Groovy Starter
System.out.println ( "Hello, World!" );  // optional semicolon,
println 'Hello, World!' // System.out , brackets,

// main() method

def name = 'Guillaume' // dynamic typing
println "$name, I'll get the car." // GString

String longer = """${name}, the car
is in the next row.""" // multi - line string

// with static typing

assert 0. 5 == 1/ 2 // BigDecimal equals()

def printSize (obj) {                  // optional duck typing
print obj?.size()                 // safe dereferencing

}

def animals = [ 'ant' , 'bee' , 'cat' ]   // native list syntax
assert animals.every { pet - >         // closure support

pet < 'dog' // overloading
}
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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);
}

}
return result;

}
public static void main(String[] args ) {

List names = new ArrayList ();
names.add( "Ted" ); names.add( "Fred" );
names.add( "Jed" ); names.add( "Ned" );
System.out.println (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.println (s);

}
}

}

This code

is valid

Java and

valid Groovy

Based on an

example by

Jim Weirich

& Ted Leung
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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) ;
}

}
return result ;

}
public static void main(String[] args ) {

List names = new ArrayList () ;
names.add( "Ted" ); names.add( "Fred" ) ;
names.add( "Jed" ); names.add( "Ned" ) ;
System.out.println (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.println (s) ;

}
}

}

Do the

semicolons

add anything?

And shouldnôt

we us more

modern list

notation?

Why not

import common

libraries?
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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)

}
}
return result

}

public static void main(String[] args ) {
List names = new ArrayList ()
names.add( "Ted" ); names.add( "Fred" )
names.add( "Jed" ); names.add( "Ned" )
System.out.println (names)
Erase e = new Erase()
List shortNames = e.filterLongerThan (names, 3)
System.out.println ( shortNames.size ())
for (String s in shortNames) {

System.out.println (s)
}

}
}
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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)

}
}
return result

}

public static void main(String[] args ) {
List names = new ArrayList ()
names.add( "Ted" ); names.add( "Fred" )
names.add( "Jed" ); names.add( "Ned" )
System.out.println (names)
Erase e = new Erase()
List shortNames = e.filterLongerThan (names, 3)
System.out.println ( shortNames. size ())
for ( String s in shortNames) {

System.out.println (s)
}

}
}

Do we need

the static types?

Must we always

have a main

method and

class definition?

How about

improved

consistency?
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def filterLongerThan (strings, length) {
def result = new ArrayList ()
for (s in strings) {

if ( s.size () <= length) {
result.add (s)

}
}
return result

}

names = new ArrayList ()
names.add( "Ted" )
names.add( "Fred" )
names.add( "Jed" )
names.add( "Ned" )
System.out.println (names)
shortNames = filterLongerThan (names, 3)
System.out.println ( shortNames.size ())
for (s in shortNames) {

System.out.println (s)
}
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def filterLongerThan (strings, length) {
def result = new ArrayList ()
for (s in strings) {

if ( s.size () <= length) {
result.add (s)

}
}
return result

}

names = new ArrayList ()
names.add("Ted")
names.add("Fred")
names.add("Jed")
names.add("Ned")
System.out.println (names)
shortNames = filterLongerThan (names, 3)
System.out.println ( shortNames.size ())
for (s in shortNames) {

System.out.println (s)
}

Shouldnôt we

have special

notation for lists? 

And special

facilities for

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

}

names = [ "Ted" , "Fred" , "Jed" , "Ned" ]
System.out.println (names)
shortNames = filterLongerThan (names, 3)
System.out.println ( shortNames.size ())
shortNames.each { System.out.println (s) }
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def filterLongerThan (strings, length) {
return strings. findAll { it.size () <= length }

}

names = [ "Ted" , "Fred" , "Jed" , "Ned" ]
System.out. println ( names)
shortNames = filterLongerThan (names, 3)
System.out. println ( shortNames.size () )
shortNames.each { System.out. println ( s) }

Is the method

now needed?

Easier ways to

use common

methods?

Are brackets

required here?
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names = [ "Ted" , "Fred" , "Jed" , "Ned" ]
println names
shortNames = names.findAll { it.size () <= 3 }
println shortNames.size ()
shortNames.each { println it }

["Ted", "Fred", "Jed", "Ned"]
3
Ted
Jed
Ned
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names = [ "Ted" , "Fred" , "Jed" , "Ned" ]
println names
shortNames = names.findAll { it.size () <= 3 }
println shortNames.size ()
shortNames.each { println 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);
}

}
return result;

}
public static void main(String[] args ) {

List names = new ArrayList ();
names.add( "Ted" ); names.add( "Fred" );
names.add( "Jed" ); names.add( "Ned" );
System.out.println (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.println (s);

}
}

}



...

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

}

public int getFrame() {
return frame;

}

public String getSerialNo () {
return serialNo ;

}

public void setSerialNo ( String serialNo ) {
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 setCost ( BigDecimal cost) {
this .cost = cost.setScale (3, BigDecimal .ROUND_HALF_UP);

}
}

Better JavaBeans...

Agile 2007 - 18

S
u
b
m

is
s
io

n
 6

3
1
 ©

 A
S

E
R

T
 2

0
0
7

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 BikeJavaBean ( String manufacturer, String model,
int frame, String serialNo ,
double weight, String status) {

this .manufacturer = manufacturer;
this .model = model;
this .frame = frame;
this .serialNo = serialNo ;
this .weight = weight;
this .status = status;

}

public String toString () {
return ʏ"ÉËÅƙƧ +

Ƨ\ n    manufacturer -- " + manufacturer +
" \ n    model        -- " + model +
" \ n    frame        -- " + frame +
" \ n    serialNo -- " + serialNo +
" \ n" ;

}

public String getManufacturer () {
return manufacturer;

}

public void setManufacturer ( String manufacturer) {
this .manufacturer = manufacturer;

}

public String getModel () {
return model;

}
...

Modified example from: http://www.ibm.com/developerworks/library/j-pg09196.html



...

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

}

public int getFrame() {
return frame;

}

public String getSerialNo () {
return serialNo ;

}

public void setSerialNo (String serialNo ) {
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 setCost ( BigDecimal cost) {
this.cost = cost.setScale (3, BigDecimal.ROUND_HALF_UP);

}
}

...Better JavaBeans...
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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 BikeJavaBean (String manufacturer, String model,
int frame, String serialNo ,
double weight, String status) {

this.manufacturer = manufacturer;
this.model = model;
this.frame = frame;
this.serialNo = serialNo ;
this.weight = weight;
this.status = status;

}

public String toString () {
return ʏ"ÉËÅƙƧ +

Ƨ\ n    manufacturer -- " + manufacturer +
" \ n    model        -- " + model +
" \ n    frame        -- " + frame +
" \ n    serialNo -- " + serialNo +
" \ n" ;

}

public String getManufacturer () {
return manufacturer;

}

public void setManufacturer (String manufacturer) {
this.manufacturer = manufacturer;

}

public String getModel () {
return model;

}
...

Auto

getters?

Auto

setters?

Auto

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

public void setCost ( BigDecimal newCost) {
cost = newCost.setScale (3, BigDecimal .ROUND_HALF_UP)

}

public String toString () {
return """Bike:

manufacturer -- $manufacturer
model        -- $model
frame        -- $frame
serialNo -- $serialNo

"""
}

}
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Topics

ÅIntroduction

üLanguage Basics

ÅClosures

ÅBuilders

ÅData Access

ÅOther Features

ÅTesting with Groovy

ÅFurther Integration

ÅGrails

ÅMore Information
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Stringsé

ÅSeveral forms
ïSingle quotes for 

simple strings

ïDouble quotes for 

GStrings which 

support variable 

expansion

ïSlashy strings 

behave like 

GStrings but 

preserve 

backslashes (great 

for regex and 

directory names)

ïMulti-line versions

// normal strings
def firstname = 'Kate'
def surname= "Bush"
assert firstname * 2 == ' KateKate '

// GString
def fullname = "$ firstname $surname"
assert fullname == 'Kate Bush'
assert fullname - firstname == ' 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'



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

def plain = ' \ n\ r \ t \ b\ \ \ f \ $'
assert plain.size () == 7
def slashy = / \ n\ r \ t \ b\ \ \ f \ $/
assert slashy.size () == 14

// late binding trick with closures
fullname = "${ - > firstname } $surname"
assert fullname == 'Kate Bush'
firstname = 'George'
surname = 'Clooney'
assert fullname == 'George Bush'

// 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
""" .trim()

def lines =
address.split ( ' \ n' )

assert lines.size () == 3

println """
----------------------

|    $ fullname |
|    123 First Ave    |
|    New York         |
----------------------

"""



éStrings
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// more substrings
string = 'hippopotamus'
assert string - 'hippo' - ' mus' + 'to' == 'potato'
assert string.replace ( ' ppopotam' , 'bisc ' ) == 'hibiscus'

// processing characters
assert ' apple' .toList () == [ 'a' , 'p' , 'p' , 'l' , 'e' ]
//also: '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'

words = [ 'bob' , 'alpha' , 'rotator' , 'omega' , 'reviver' ]
bigPalindromes = words.findAll{w - > w == w.reverse () && w.size () > 5}
assert bigPalindromes == [ 'rotator' , 'reviver' ]



Numbers...

ÅJava Approach
ïSupports primitive types and object types

ïHas wrapper classes to allow conversion

ïJava 5+ has autoboxing to hide difference

ÅGroovy Approach
ïTreats everything as an object at the language level

ÅAnd does appropriate autoboxing under the covers when 

integrating with Java

ïBigDecimal used as the default type for non-Integers

ïOperator overloading applies to all common 

operations on numbers, e.g. 3 * 4 is the same as 

3.multiply(4)

ÅYou can use these operators for your own types, e.g. Person 

* 3 calls the multiple method on your person object
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def x = 3
def y = 4
assert x + y == 7
assert x.plus (y) == 7
assert x instanceof Integer

assert 0. 5 == 1/ 2 // uses BigDecimal arithmetic as default
def a = 2 / 3 // 0.6666666666
def b = a.setScale ( 3, BigDecimal.ROUND_HALF_UP)
assert b.toString () == '0.667'

assert 4 + 3 == 7 // 4.plus(3)
assert 4 - 3 == 1 // 4.minus(3)
assert 4 * 3 == 12 // 4. multiply (12)
assert 4 % 3 == 1 // 4.mod(3)
assert 4 ** 3 == 64 // 4.power(3)
assert 4 / 3 == 1. 3333333333 // 4.div(3)
assert 4.intdiv( 3) == 1 // normal integer division

assert !( 4 == 3)    // !(4.equals(3))
assert 4 != 3 // ! 4.equals(3)
assert !( 4 < 3)     // 4.compareTo(3) < 0
assert !( 4 <= 3)    // 4.compareTo(3) <= 0
assert 4 > 3 // 4.compareTo(3) > 0
assert 4 >= 3 // 4.compareTo(3) >= 0
assert 4 <=> 3 == 1 // 4.compareTo(3)



Dates...

ÅMostly same support as Java

ÅUse java.util.Date or java.util.Calendar
ïOr java.sql.Date etc.

ïCan use static imports to help

ÅOr 3rd party package like Joda Time

ÅDoes have special support for changing 

times:
date2 = date1 + 1.week Ƶ3.days + 6.hours

ÅMore utility methods expected for 

inputting and outputting dates

ÅPotentially will change with JSR 310
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import static java.util. Calendar .getInstance as now
import org.codehaus.groovy.runtime.TimeCategory
import java.text. SimpleDateFormat

println now().time

def date = new Date () + 1
println date

use( TimeCategory ) {
println new Date () + 1.hour + 3.weeks - 2.days

}

input = "1998 - 06- 03"
df1 = new SimpleDateFormat ( " yyyy - MM- dd" )
date = df1.parse(input)
df2 = new SimpleDateFormat ( "MMM/dd/ yyyy " )
println 'Date was ' + df2.format(date)

Thu Jun 28 10:10:34 EST 2007
Fri Jun 29 10:10:35 EST 2007
Tue Jul 17 11:10:35 EST 2007
Date was Jun/03/1998



Lists, Maps, Ranges

ÅLists
ïSpecial syntax for list literals

ïAdditional common methods (operator overloading)

ÅMaps
ïSpecial syntax for map literals

ïAdditional common methods

ÅRanges
ïSpecial syntax for various kinds of ranges
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def list = [ 3, new Date(), 'Jan' ]

assert list + list == list * 2

def map = [ a: 1, b: 2]

assert map[ 'a' ] == 1 && map. b == 2

def letters = ' a' .. 'z '

def numbers = 0..< 10
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Lists
assert [ 1, 2, 3, 4]           == ( 1..4 )
assert [ 1, 2, 3] + [ 1]       == [ 1, 2, 3, 1]
assert [ 1, 2, 3] << 1        == [ 1, 2, 3, 1]
assert [ 1, 2, 3, 1] - [ 1]     == [ 2, 3]
assert [ 1, 2, 3] * 2         == [ 1, 2, 3, 1, 2, 3]
assert [ 1,[ 2, 3]].flatten() == [ 1, 2, 3]
assert [ 1, 2, 3].reverse()   == [ 3, 2, 1]
assert [ 1, 2, 3].disjoint([ 4, 5, 6])
assert [ 1, 2, 3].intersect([ 4, 3, 1]) == [ 3, 1]
assert [ 1, 2, 3].collect{ it+ 3 }    == [ 4, 5, 6]
assert [ 1, 2, 3, 1].unique().size()  == 3
assert [ 1, 2, 3, 1].count( 1)  == 2
assert [ 1, 2, 3, 4].min()     == 1
assert [ 1, 2, 3, 4].max()     == 4
assert [ 1, 2, 3, 4].sum()     == 10
assert [ 4, 2, 1, 3].sort()    == [ 1, 2, 3, 4]
assert [ 4, 2, 1, 3]. findAll { it% 2 == 0 } == [ 4, 2]
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Mapsé
def map = [a:1, 'b' :2]
println map            // ["a":1, "b":2]
println map.a // 1
println map['a' ]       // 1
println map.keySet ()   // ["a", "b"]

map = [:]
// extend the map through assignment
map[1] = 'a' ; map[2] = 'b'
map[true] = 'p' ; map[false] = 'q'
map[null] = 'x' ; map[ 'null' ] = 'z'
assert map == [ 1: 'a' , 2: 'b' , (true): 'p' ,

(false): 'q' ,  (null): 'x' , 'null' : 'z' ]

def sb = new StringBuffer ()
[1: 'a' , 2: 'b' , 3: 'c' ].each{ k, v - > sb << "$k:$v, " }
assert sb.toString () == '1:a, 2:b, 3:c, '

map = [1: 'a' , 2: 'b' , 3: 'c' ]
def string = map.collect { k, v - > "$k:$v" }.join( ', ' )
assert string == '1:a, 2:b, 3:c'
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éMaps
assert [

[ name: 'Clark ' , city: 'London' ],
[ name: 'Sharma ' , city: 'London' ],
[ name: ' Maradona' , city : 'LA'     ],
[ name: 'Zhang ' , city: 'HK'     ],
[ name: 'Ali ' , city : 'HK'     ],
[ name: 'Liu ' , city: 'HK'     ]

]. groupBy { it.city } == [
London: [

[ name: 'Clark ' , city: 'London' ],
[ name: 'Sharma ' , city: 'London' ]

], LA: [
[ name: ' Maradona' , city : 'LA'     ]

], HK: [
[ name: 'Zhang ' , city: 'HK'     ],
[ name: 'Ali ' , city : 'HK'     ],
[ name: 'Liu ' , city: 'HK'     ]

]
]
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Regular Expressionsé

assert "Hello World!" =~ /Hello/       // Find operator
assert "Hello World!" ==~ /Hello \ b.*/  // Match operator
def p = ~/Hello \ b.*/                   // Pattern operator
assert p. class .name == ' java.util.regex.Pattern '

// 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'

assert "1.23" .replaceAll(/ \ d+/){ num - >
num.toInteger () + 1

} == '2.24'
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éRegular Expressions
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
[ \ \ w- ] +      # now trailing domain part

)               # end of $1 capture
'''

finder = str =~ re
out = str
( 0..< finder.count ).each{

adr = finder[it][ 0]
out = out.replaceAll ( adr ,

"$ adr [${ InetAddress.getByName ( adr ). hostAddress }]" )
}
println out
// => groovy.codehaus.org [63.246.7.187]
// and www.aboutgroovy.com [63.246.7.76]



if (1) // ...
if (object) // ...
if (list) // ...

for (item in iterable ) { }

myMap.each { key, value - >
println "$key : $value"

}

// if (condition)...
// else if (condition) ...
// else ...
// throw , catch, finally
// for, while
// eachWithIndex , eachLine , ...
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Control Structures

switch (10) {
case 0             : /* F */ ; break
case 0..9          : // F
case [8,9,11]      : // F
case Float         : // F
case {it % 3 == 0} : // F
case ~/../         : // T
default            : // F

}

// implement
// boolean isCase (candidate)
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GroovyBeans and GPath
class Dir {

String name
List   dirs

}

def root = new Dir (name: '/' , dirs : [
new Dir (name: 'a' ),
new Dir (name: 'b' )

])

assert root.dirs [0].name == 'a'
assert root.dirs.name == [ 'a' , 'b' ]
assert root.dirs.name*.size() == [1, 1]

def expected = [ ' getName' , ' setName' , ' getDirs ' , ' setDirs ' ]
def accessorMethods = Dir.methods.name.grep (~/( g|s )et.*/)
assert accessorMethods.intersect (expected) == expected

// find, findAll , grepƗ ÅÖÅÒÙƗ ÁÎÙƗ ƛ



Static Imports
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import static java.awt. Color .LIGHT_GRAY
import static Boolean .FALSE as F
import static Calendar .getInstance as now

println LIGHT_GRAY  // => java.awt.Color [r=192,g=192,b=192]
println !F          // => true
println now().time  // => Sun Apr 29 11:12:43 EST 2007

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

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

toHexString ( val ). toUpperCase () : toHexString ( val )
return '0x' + hexval

}
println toHexString (15, true)   // => 0xF
println toHexString (15, false)  // => 0xf

import static Math .*
assert cos(2 * PI) == 1.0

Works with Java 1.4

Slightly more powerful

than Java equivalent
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Topics

ÅIntroduction

ÅLanguage Basics

üClosures

ÅBuilders

ÅData Access

ÅOther Features

ÅTesting with Groovy

ÅFurther Integration

ÅGrails

ÅMore Information



Using Closures...

ÅTraditional mainstream languages
ïData can be stored in variables, passed around, 

combined in structured ways to form more complex 

data; code stays put where it is defined

ÅLanguages supporting closures
ïData and code can be stored in variables, passed 

around, combined in structured ways to form more 

complex algorithms and data
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println doubleNum( 3) // => 6

processThenPrint = { num, closure - >
num = closure(num); println "num is $num"

}
processThenPrint ( 3, doubleNum)    // => num is 6
processThenPrint ( 10) { it / 2 }   // => num is 5



...Using Closures...
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import static Math .*

piA = { 22 / 7 }
piB = { 333/106 }
piC = { 355/113 }
piD = { 0.6 * (3 + sqrt (5)) }
piE = { 22/17 + 37/47 + 88/83 }
piF = { sqrt ( sqrt (2143/22)) }

howCloseToPI = { abs( it.value () - PI) }

algorithms = [ piA:piA , piB:piB , piC:piC ,
piD:piD , piE:piE , piF:piF ]

findBestPI (algorithms)

def findBestPI (map) {
map.entrySet ().sort( howCloseToPI).each { entry - >

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

}
}

Algorithm piE differs by 1.0206946399193839E - 11
Algorithm piF differs by 1.0070735356748628E - 9
Algorithm piC differs by 2.668102068170697E - 7
Algorithm piD differs by 4.813291008076703E - 5
Algorithm piB differs by 8.321958979307098E - 5
Algorithm piA differs by 0.001264489310206951


