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A comprehensive introduction to Groovy programming language
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Course Overview

The course is divided into four 3-hour days - each with 2 labs. There will be approximately 1 hour of

instruction, then 30 minutes of lab/interactive questions.

m Throughout the course there will be Checkpoint Questions that will reinforce important concepts.
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Overview of Groovy

m  Groovy extends the Java Language rather than replacing it.

m Groovy is a powerful, optionally typed and dynamic language for the Java platform aimed at
improving developer productivity. The rich ecosystem has existing projects for web development,

automation, build and testing tools, code analysis, and GUI development.
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Course Concepts

A few things we will review throughout this course:
Groovy syntax and language features

Builders to create object graphs, mark up, or JSON
Connecting to a database and using Sql libraries
Compile time and runtime metaprogramming concepts

Domain Specific Language support
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Online Resources

» Groovy Home Page: https://groovy-lang.org/

= Documentation Page: https://groovy-lang.org/documentation.html

= Groovy Source Code: https://github.com/apache/groovy
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https://groovy-lang.org/
https://groovy-lang.org/documentation.html
https://github.com/apache/groovy
https://groovy-lang.org/api.html
https://issues.apache.org/jira/projects/GROOVY/issues/
https://groovycommunity.com/
http://groovyconsole.appspot.com/

Additional Resources

m  Sources of Additional Resources Outside of this Course:

= Online Courses

= Social Media

= Slack

= Books

m Groovy in Action, Second Edition By Dierk Kénig, Paul King, Guillaume Laforge, Hamlet D’Arcy,
Cédric Champeau, Erik Pragt, and Jon Skeet

= Making Java Groovy

= By Ken Kousen

= Programming Groovy 2

= By Venkat Subramaniam

= Offline as Well as Online
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How to Get the Most Out of This Course

m Complete the exercises

= Answer the course checkpoint questions
m  Ask your own questions

= Take note of other people’'s questions

m  Use the additional resources provided at the end of the course
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Getting Groovy Set Up
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Gettmg Started 1

Complete the following steps:
= Connect to the Internet
= |nstall Java
= Download Groovy from the Groovy Website
= |nstall All the Tools We Will Need

= Setting up the Development Environment
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Getting Started 2

.  Confirm Java Version

C
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Getting Started 3

= |nstalling JDK https://www.oracle.com/java/technologies/javase-downloads.html

Java SE 15

Java SE 15.01 is the latest release for the Java SE Platform

C

, identitrain
* Documentation Or,

¥

J.r Documentation Download

Installation Instructions JDK Download

Release Motes

Oracle License
* Binary License
* Documentation License
* Java SE Licensing Information User Manual
* Includes Third Party Licenses
* Certified System Configurations

* Readme
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https://www.oracle.com/java/technologies/javase-downloads.html

Getting Started 4

https://groovy.apache.org/download.html

Download Groovy a Down I oa d [# Improve this doc

Distributions

Ways to get Apache Groowvy:

0S/package manager install & Download 3.0.7

D

* Download a source or binary distribution.

From your build tools
* Use a package manager or bundle for your operating system.

System requirements * Refer to the appropriate Apache Groovy jars from your build tools.
Groovy version scheme * Grab the latest plugin for your IDE and follow the installation instructions.

* Find the latest source code in the Git repo (or the GitHub mirror).

Invoke dynamic support
Y P s If you're using Docker, Groovy is available on Docker Hub.

Release notes
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https://groovy.apache.org/download.html

Getting Started 5

m  Further Down the Groovy Download Page

Please consult the change log for details.

gble version of Groovy designed for JDK8+ with a new more flexible parser (aka Parrot parser).

3.0.7 distributions

L ]

binary documentation SDK bundle . ]
source Windows installer
DIST: asc sha256 DIST: asc sha256 DIST: asc sha256 ] )
asc sha256 (community artifact)
PERM: asc sha256 PERM: asc sha256 PERM: asc sha256

Please consult the change log for details.
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Gettmg Started 6

Groovysh is the shell access to the Groovy compiler.
m |tisinstalled with Groovy by default
" The manual page is at http://groovy-lang.org/groovysh.ntml
= Demonstration of:
= Single line statements and immediate results
= Multi-line statements and the Groovysh instance retains the context

= Groovysh
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http://groovy-lang.org/groovysh.html

Gettmg Started 7

Groovyc is the command line compiler for Groovy —
= You don't have to run it before execution
®  The output from Groovyc is Java bytecode
= Normal input is an *.groovy file, output is a corresponding * Class file
m Thereis a link to full documentation on the Groovy documentation page
= Current address is http://groovy-lang.org/groovyc.html

= Groovyc
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http://groovy-lang.org/groovyc.html

Gettmg Started 8

The Groovy Console
®m  |nteractive Text Area
= Syntax highlighting

= Console output when running

Ay

IETEE] [a]e | ![4h[i] (Mm% [a]m  [&] X[

1d ‘dog’

2 T ="Tox'

3 println "The guick from $f jumped over the lazy $d"
4 println "Hello, it's ${new Date()}"

println "The guick from $f jumped over the lazy $d”
println "Hello, it's ${new Date()}" e
The gg}uir_k from fox ?mp fg the laz dog identitrain
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Gettmg Started 9

Script -> Inspect AST
= Notice the dropdown for At end of Phase
= Notice the new constructors and the @Generated annotation
= Notice the added interface
= Userful ones can be found as annotations here: https://docs.groovy-

lang.org/latest/html/gapi/groovy/transform/package-summary.html c

m The AST Browser (from GroovyConsole) identitrain
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https://docs.groovy-lang.org/latest/html/gapi/groovy/transform/package-summary.html
https://docs.groovy-lang.org/latest/html/gapi/groovy/transform/package-summary.html

Getting Started 10

= An IDE for Groovy available in open source (free) or commercial versions

s |ntellij Idea

C
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Getting Started 11

m  |nstalling Intellij Idea

ER Intelli) IDEA Community Edition Setup

1J Inst allation Options:
§ - Configure your Inteli] IDEA Community Edition installation

Create Desktop Shortout |Ipdate PATH variable (restart needed)

[]iadd launchers dir to the PATH:

&4-bit launcher

Update context menu

[ ]add "Open Folder as Project”

Create Assodations

[].java groovy [kt

identitrain
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Conflgurlng Intellid

Add groovy location to IntelliJ etc.
= Show the project settings and stuff.
= Show how IntelliJ runs groovy files.

= Some extra settings

C
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[ ]
Checkpoint
Which tool allows you to explore the AST?

= GroovyConsole

C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Checkpoint
What is a REPL?

m  Read Execute Print Loop

C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Exercise
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Exercise
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Questions?
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Groovy Language Basics
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Groovy Basics - Imports

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.

Default Imports
java.io.*

java.lang.*
java.math.BigDecimal
java.math.Biglinteger
java.net.*

java.util.*

groovy.lang.*
groovy.util.*

Importing other classes
import groovy.xml.MarkupBuilder

import groovy.xml.*

C
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Groovy Basics - Imports Continued

(= 5 TN o IR T 5 R |

o =l

1@
11

13
14

IntelliJ Code Completion
IntelliJ has built-in code completion support for groovy libraries.
It will add the libraries to the import statements at the beginning of the groovy files. You can add

other 3rd party libraries to the build path and it will use code complete with those also.

package com.groovycourse.lessonl

© groovy.xml.MarkupBuilder? "<l der

s
def mb = new MarkupBuilder()

Cannot resolve symbol 'MarkupBuilder' :

Import class More actions...
JSFError:(3, 18) Groovyc: unable to resolve class MarkupBuilder

ff or
def mb2 = new groovy.xml.MarkupBuilder()

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.
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Groovy Basics - Keywords

Keywords
m Java Keywords are also reserved in Groovy:
https://docs.oracle.com/javase/tutorial/java/nutsandbolts/ keywords.html

C
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https://docs.oracle.com/javase/tutorial/java/nutsandbolts/_keywords.html
http://groovy-lang.org/syntax.html#_keywords

Groovy Basics - Numbers

m  Basic Types are Classes

= |n Groovy, all of the native types are converted to their object types.

m |f no type is given, then numbers become numeric types based on their size and precision.
= Whole numbers become Integer, Long, or Biglnteger based on the size of the number.

= Floating-point numbers (those with a decimal) become BigDecimal by default https://groovy-

lang.org/syntax.html#_number_type_suffixes
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Groovy Basics - Strings

= Java Strings and Groovy Strings

m  Strings are declared using single quotes

m  All other Strings are GStrings and support interpolation.

= |nterpolation allows expressions to be evaluated during the string use.

wnn

= Multiline strings begin with 3 consecutive ' or “"" and are terminated by the same sequence.

C
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Groovy Basics - Strings Continued

m  Slashy Strings and Dollar Slashy

= You can also declare a string with a / and end it with another /.

= |t supports interpolation and does not require \ to be escaped. You can declare a string with
/andenditwith/ to use a dollar as the escape character instead.

m  (These are mostly to make life easier with RegEx - covered later)

//Slashy strings dont need to escape backslashes. Primarily useful with regex.
// They are also multiline.

def slashyString = /[a-zA-Z0-9\/_1/

println slashyString

/M6lashy strings are still interpolated
def slashyString2 = /$name[\n\t]l/
println slashyString2

//Dollar slashy uses dollar as the escape character instead of backslashes.
def folder = $/c:\groovy\identityfusion\exam.pdf/$

println folder e
identitrain
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Groovy Basics - Simple Data Types

Simple Data Types There are no native types in Groovy. Everything is an object. Even if you declare it
as the native type, it will create the Object automatically.

m  |ntegral Types:

= pbyte - Byte

= char - Char

= short - Short

= int - Integer

= |ong - Long

. Decimal Types:

= float - Float

= double - Double

C
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Groovy Basics - Operators

= Groovy Documentation https://www.groovy-lang.org/operators.html

= Groovy has basic arithmetic operators: +,-*/%,*, ++, —

= Basic arithmetic operators can also be used as assignment by adding an = after the operator.

m  Groovy has several relational operators: ==, I=, <, <=, >, >=, === == <=>

m  Groovy has Logical operators: &&, ||, ! Bitwise operators: &, |, A, ~, <<, >>, >>> *Note these should not be
used for floating point numbers or string types.

= *Full table of precedence can be found here: http://groovy-

C
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Groovy Basics - More Operators

Groovy Documentation

Ternary & Elvis Operator - is covered in control structures
Elvis Operator - is covered in control structures

Object Operators - to be covered in Object Oriented section

Regex Operators - to be covered with Regex section

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.
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Groovy Control Structures - Groovy Truth

® [t's Different From Java

Evaluating Boolean Tests

Runtime Type Evaluation Criteria Required for Truth
Boolean Boolean value is true
Matcher Matcher has Match
Collection Collection is non empty
Map Map is non empty
String String is non empty
Number, Character Number is non zero
None of the above Object Reference is non null

C
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[ ]
Checkpoint
What does the statement below print?

. def name = “Patrick”

C
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Checkpoint

What is the value of i after running?

B defi=1

C
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Groovy Basics - Control Structures

= |f Statements

= |f Statements check whether a value is true or not, then will execute code. Else if is another
condition to check and is optional - you can have as many of these as you want in your if - else if -
else statement.

m  Else blocks are optional and will execute if all other if statements are not true

= Shortcuts

m  Ternary Operator - condition ? false result: true result

m  Elvis Operator - condition ?: true result

= Elvis Assignment - var ?= true result

1 //if-else - These check a condition for equality.
2 // Once that is found It will execute that code block.
3 f/There can be as many else if's as you need

4 def x =1

5 if(x = @){

B println "x is zero"

7 } else if(x ==1){

8 println "x is one"

9 } else {

18 println "x is not one or zero"

11

! C
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Groovy Basics - Control Structures

= Switch Statements

m  Switch can also check for equality

m |t can checkif avalueisin alist

® |t can check if a value is a specific class type

m |t can check if a value matches a regex

® |t can check if a closure evaluates to true c

= |t has a default case if none of the others are matched Note the use of break - without it, the identitrain

remaining statements would execute after the case is matched.
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Groovy Basics - Control Structures

= While and Do-While Statements A while statement is a condition that is checked, and if the
condition is met, the body of the code is executed. It will execute the body UNTIL the condition
returns false. There is also a do - while loop which is structured a bit differently where you do
something BEFORE you check the condition. But if the condition is still true it will execute the do
block again until the condition is false.
m Don't forget to do something in your code blocks to advance whatever your condition is!
Bl x =0

61 //Dont farget to do something in your code to meet the condition of the whilel!!
62 while(x < 3) {

63 println "while "+x

64 X +=1

65 }

66

67 x =80

68 /f/Do-while is useful when your first statement primes your condition.
69 do {

70 println "doing first "+x

71 Hobb

72 } while(x < 3)

C
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Groovy Basics - Control Structures

For Statements

Used to execute something a number of times

Three parts to a for statement separated by ;

Initializer - called once

Condition - checked each iteration

Advancement - executed on each iteration
All 3 parts are optional Think of them as structured while loops. They make it clearer in many cases

what the advancement of the loop is.

41
42
43
44
45
46
47
48
49
50

J/Regular for loop - 3 parts, initializer, condition,
SrAny of the 3 can be omitted iT they are not needed.

for{int i=0; i<5; i++){

¥

ffenhanced for loops - multiple variables
for(int j=1,k=1; k ==5; k++, j %= k) |

1
1

println "for "+i

println "enhanced for "+k+

*+]
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Groovy Basics - Control Structures

= For - In Statements
= A shorthand for loop that will execute for each element in a collection.

|t will always go through each of the elements in the collection (unless you use a break)

51 //for in loops = these are a bit nicer to work with when iterating over a collection of values
52 for{y in [@,1,2,3,4]1)}{

53 println "for in "y

54 }

55 J//for in over a map

56 feor(y in [name:"Patrick",profession:"Developer"]) {

57 println y.key+" "+y.value

58 }

59

C
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Control Structures - Exception Handling
= Try, Catch, Finally

= |ntroduction to Docker

m Try blocks allow you to take some action if something unexpected happens.

= Catch blocks let you take a specific action based on the type of exception.

= Finally blocks ‘always’ run regardless of whether an exception was encountered or not

C
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Groovy Features - Comments

= Comments in Groovy

= #!/usr/bin/env groovy

= //Single line comment

m [fx

= Block comment

. Y

[

= ® GroovyDoc comment - these are used in generating API docs

=

C
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Groovy Features - Assertions

Demonstrated in Groovy Console

%
IDT-GD-200 rev A ©)2026 Identitrain, Inc. All Rights Reserved.

assert true

assert

assert
1

Jis(

1

)

assert

10
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Checkpoint
What does this output?

m List numbers = [1,2,3]

C
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Checkpoint

How could you rewrite this for loop with a while statement?

» for(def i=0; i<10; i+=2) {

C
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Exercise
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Exercise
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Questions?
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Groovy Language
Features
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Groovy Features - Classes

Define a Class Classes are like a blueprint for how we want our data stored and the things we can do
with our data.

This is an annotation, this one will transform the class to include a default toString method.

These are the class properties. They can hold state for an object once it is created. This is a single
method. Classes can have as many methods as needed. These usually perform some useful logic

based on, or using the properties of the class.

1 @gruwy.transfom.TuString{}—"|
Newel oo

String last

2

s def languages = [

7

8 d work(){

9 println "$first $last is working..." 3
18

C
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Groovy Features - Classes Continued

m  Use a Class Instances are their own discrete collections of properties and methods. Setting a value in
one instance does not impact other instances.

m  This creates a new instance of our class.

= Setting properties on our new instance.

= Calling our methods for our Developer instance.

C
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Checkpoint
What holds the state of an object?

m  Properties

C
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Groovy OOP - Access Modifiers
m  Apache Groovy for Developers

= An Overview

& GroovyConsole Show Script  View  Halp

&

£ F oo 00K ER Sat1228PM C

2w (alel[ans Groowy AST Browser
1 class Person Arend of Phase: | Output B Refresh
2
£l String fi| " [ Classode - Person Name Value [Tvpe
4
E] }

I recoce

public class Ferson implenants grocwy. lang.GroovyDbiect axtesds java.lang.Object {

private java.lang.5tring firsthame
private static org.codehaus. qroovy, il
public static transient booleam _ §stHl
private transisst groovy. lang.Metarlass metarlass

lection.ClassTafn SstaticllassTnfe
r

public Parsanl} {
netaclass = /4By TECOORERIrRSE] aney

grntm:m gromy. lang.Hetadlass $getStaticietaclass() {

public groovy. lang.Metallass getMetaClass() {

':"Mic void setMetaClass(groovy. lang.Metallass ncl {

qublic jawa. lang.Object invokeMethod!java.lang.5tring method, java.lang.Object argunents) {
|:uh'lic jawa. larg.Ubject getProperty(java.lang.String propertyh {

l:uhlic vodd setPropertyljava.lang.String property, java.lang.Object value) {

|:uh'|.ic jawa. lang.String getPirstilame(]) {

public void setfirstNmeljava.Lang.String value) {
+

Fuarutian rarnlars nxuh:I
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Groovy OOP - Access Modifiers

m Fields and variables

C
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Groovy OOP - Constructors
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Groovy OOP - Methods

m  Methods in Groovy

C
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Groovy OOP - Packages

m  Organizing Classes Into Packages

C
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[ ]
Checkpoint
By default a Class will have an access modifier of __?

= public

C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Groovy OOP - Inheritance

® |[ntroduction

m  Add a diagram of a class, interface, abstract class, and trait working together here.

C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Groovy OOP - Inheritance

® |[ntroduction

C
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Groovy OOP - Inheritance

s QOverview
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Groovy OOP - Inheritance

Interfaces define a contract that the user of the class can expect from the implementation of the class

m  They have abstract method signatures

m  Classes declare they implement them using the ‘implements’ keyword in the class

m Classes can implement multiple interfaces The class that implements the interface must have a
method matching the interface signature with a body

= |nterfaces

C
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Groovy OOP - Inheritance

Abstract Classes are classes that are partially implemented. This means that they have some methods

with bodies and other abstract method signatures.

m Classes extend abstract classes using the ‘extends’ keyword
m  Classes can only extend one abstract class
m  Abstract classes can extend other abstract classes

= Abstract Classes

C
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Groovy OOP - Inheritance

= Traits

m  Traits are interfaces that can hold an implementation of a method.
m  They can declare abstract methods

= They can have method bodies

= They can declare properties that can be accessed by classes that inherit from it

C
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Groovy OOP - Traits Continued

= Demonstration

C
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Groovy OOP - Traits Continued

= Demonstration
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Groovy OOP - Traits Continued

= Demonstration
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Groovy Features - Scripts Implementation

m  Scripts and the AST Browser

C

identitrain

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Groovy Features - Annotations and AST

= An Immutable Class

@ Customer.greovy - GroovyConsole
File Edit View History Script Help
DHBA2e|l4hD|mElar| x|

1 import groovy.transform.Immutable

z
3 @Immucable
4 class Customer |

String first, last
int age

Date since

3 Collection favItems

&) Groovy AST Browser
Show Script View Help
Atend of Phase: |00

Refresh

Classhode || ame value Type

< >

Source Bytecode ASMifier

e
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UgToovy. transtorm. Equal ‘ode{cache = true)
Bgroovy.transform. InmutableBase
Bgroovy.transform. InmutableOptions

Egroovy. transform. TupleConstructor [defaults = false)
@groovy. transform. MapConstructor (nokrg = trus, inclndeSinarPronertics = rrns  inclndeFislds =

Egroovy. transform. PropertyOptions (propertyHandler = groovy.transform.options.ImmitablePropertyHandler)

rrnat

Bgroovy.transform. KnownImmutable
public final class Customer extends java.lang.Object implements groovy.lang.GroovyObject |

private java.lang.String $tosstring
private int $hash$code

private final java.lang.String first

private final java.lang.String last

private final int age

private final java.util.Date since

private final java.util.Collection favItems

private static org.codehaus.groovy.reflection.ClassInfo $staticClassInfo
public static transient boolean _ $stMC

private transient groovy.lang.MetaClass metaClass

Bgroovy. transform. Generated

metaClass = /By e
this .first = (( first ) as java.lang.String)
this .last = ({ last ) as java.lang.String)
this .age = ({ age ) as int)

public Customer(java.lang.String first, java.lang.String last, int age, java.util.Date since, java.util

if { since == null) {
this .since = mull
} else |

this .since = ((org.codehaus.groovy.runtime.ReflectionMethodInvoker. invoke (since,

"clone’, new :
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Groovy Features - Annotations and AST Continued

B Attempt to Change an Immutable Property
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Exercise
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Exercise
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Questions?
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Groovy Features

With an understanding of how OOP works in Groovy, we can begin to look at some more advanced

features of Groovy that rely on the underpinnings of Object Oriented Programming.

C
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Groovy Features - Operator Overloading

Since everything in Groovy is an object, the operators themselves resolve to function calls on the

objects.

®m This means that you can implement your own operations for the operators that we've covered!
. This is helpful when you have two objects that seem like adding them would make sense. c

m Example: totalBalance = CheckingAccount + SavingsAccount
identitrain
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Groovy Features - Operator Overloading
Continued

= Operations on Built-in Groovy Classes

= You can use the operator or the method to perform operations with the built-in types in Groovy.

def x = 2

def vy = 3

println x + vy
println x.plus(y)
println x.minus(y)
println x.power(y)

C
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Groovy Features - Operator Overloading
Continued

m  Adding Operator Overloads to Our Own Classes Operator Overloading can help us make logical

choices for how object should be treated with operators.

C
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Groovy Features - Recap and Casting

m Default types for Numbers, Explicit Conversion
= Table of resulting data type for math operations: http://groovy-

lang.org/syntax.ntml#_math_operations

C

identitrain

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.


http://groovy-lang.org/syntax.html#_math_operations
http://groovy-lang.org/syntax.html#_math_operations

Groovy Features - Coercion

= Implicit Conversion

C
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Groovy Features - Big Decimal

s Coercionrules 2
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Groovy Features - More Cases

m  Double Arithmetic and Integer Division
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Groovy Features - GDK Methods

m String and Number Conversion
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Groovy Features - GDK Methods Continued

® [teration Methods
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Questions?
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Regular Expressions &
Collections
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Groovy Regex - Regular Expressions

m  Powerful But Not Simple

IF YOURE HAVIN' PERL
PROBLEMS I FEEL
BAD FOR You, SON—

i

T Gor 99

i

SO T UsED

fi

NOW T HAVE
100 PROBLEMS.

7
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Regular Expressions
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Groovy Regex - Regular Expressions

Online Regex Resources https://www.regexone.com
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3

Interactive regex tester that also explains how its matching the groups etc.
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Groovy Regex - Regular Expressions Continued

m  Search Patterns

Regular Expression Samples

Pattern Meaning

matches any string that contains a followed by b
followed byac

abc
b[aeioul]t Matches "bat"’, "bet", "bit", "bot" and "but”

matches the opening and closing pair of a specific

<TAG\b[A>]">(."?)</TAG> HTML tag

\b[A-Z0-9._%+-]+@[A-Z0-9.-]+\.[A-Z]{2,]\b  matches any email address

C
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Groovy Regex - Regular Expressions Continued

Groovy Regular Expression Operators

Pattern Operator: ~ Returns an instance of a Pattern.

Find Operator: =~ Returns an instance of a Matcher.

Match Operator: ==~ Returns a boolean if the string matches.

Pattern Documentation: https://docs.oracle.com/javase/7/docs/api/java/util/regex/Pattern.html

C
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Groovy Regex - Regular Expressions Continued

= Demonstration
m Cetting a pattern is good if you'll need to check the same pattern for multiple matchers. Using the

matcher operator is a shortcut to print each of the matches to a regex (something like parsing)

= Using the matches operator is good to just verify data (such as input)

C
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Groovy Collections - Lists

Working with Lists
m  There are several operators and methods that can be used to navigate lists.
= To initialize a list you can use a range operator ... as in 1..4 - to represent [1,2,3,4]
= Subscript operator [1] - refers to the element at index 1 of the list.
= Safe index ?[2] - null safe element of an array
m  Spread * - equivalent to each() and supports * to reference a property of an object
= Membership Operator in -1in [0,1,2] - returns boolean if the element is in the list.

m  Denormalizing lists can be done with flatten()

C
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Groovy Collections - Ranges

= The New Way

m  Range Operators work with anything that is Comparable and has a next() and previous() method.
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Groovy Collections - Ranges Continued

m  Ranges of Other Things
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Groovy Collections - Lists

® |[ntroduction

C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Groovy Collections - Lists Continued

= Manipulating List Contents
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Groovy Collections - Lists Continued

= More on Manipulating List Contents
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Groovy Collections - Lists Continued

m Other Methods
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Groovy Collections - Maps

m A List of Name Value Pairs
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Groovy Collections - Maps Continued

= More About Maps
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Exercise
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Questions?
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Closures
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Groovy Closures - What are Closures?

m  What are Closures used for?
= |terators

= Callbacks

= Higher-Order functions

m  Specialized Control Structure
= Builders

m  Resource Allocation

m Threads

= DSLs

= Fluent Interfaces

= Documentation Link: http://groovy-lang.org/closures.html

C
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Groovy Closures - Syntax

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.

Syntax

Groovy Closures have an implicit parameter of ‘it’ if one is not defined.
If you define a parameter, the ‘it’ parameter is no longer referenceable.

3 other important variables are available to all Closures

this

owner

delegate

Closure syntax

{ parameters -> code block}
Example:

def setValues = {

(name, value) -> {
delegate.name = name

delegate.value = value
}
}

setValues(‘State’, ‘Florida’)

C
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Groovy Closures - Variables

m  Resolution Strategies

m  Closures can reference variables from this, owner, and delegate

m Groovy allows developers to specify the order that they are evaluated
= Groovy allows developers to restrict to a single entity to resolve from
= See:

m Closures.OWNER_FIRST

m Closures.DELEGATE_FIRST

m Closures.ONLY_OWNER

m Closures.DELEGATE_ONLY

C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Groovy Closures - Useful Methods

Closure API

m Groovy Closures support currying

= curry
= ncurry
= rcurry

m  Groovy Closures can use trampoline() for recursion Groovy Closures have a special compose
operator to define a new closure as a composition of 2 or more other closures

m  greetPatrick = greet.curry(“patrick”)

m greetOnSaturday = greet.rcurry(“saturday”)

m  greetOnSaturday = greet.ncurry(l, “saturday”)

= greet.trampoline()

m  greetPatrickOnSaturday = greetOnSaturday() << greetPatrick()

C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Groovy Closures - GStrings

GStrings are Special

® You can use Groovy closures in GStrings (we've seen these) Strings are special types and the value is
always static, when you assign a string anew value it actually points to a new location.

= When you assign the string with the closure, the closure is evaluated at that time. Avoiding it

means to declare a closure to return a newly declared string - thus forcing a new read of the value.

C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Exercise

IDT-GD-200 rev A © 2026 Ident



C

identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Exercise
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Questions?
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Builders and Slurpers in
Groovy
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m  Familiar Syntax Groovy uses a builder syntax to help simplify setting up some of the complex data
structures that developers encounter.

m |t flows’ the same for different types of structures Removes a lot of the boilerplate that would be
required to create them using just the classes themselves

= They are implemented using some of the core concepts we covered in closures

= Documentation for Builders: https://docs.groovy-lang.org/latest/html/documentation/core-domain-

C
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[ ]
Builders
m ObjectGraphBuilder

m ObjectGraphBuilders help with objects that are composed of many different properties

C
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Builders

= HTML Builder

»  Markup Builders help by removing the boilerplate around markup languages.
= Reduces the lines of code needed

m  Clearer code that will help with readability and maintainability

C
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Slurpers
m JSON and XML Slurpers
= Flexible parsing to meet memory/cpu needs

®  |mplementation is backed by reliable Java class libraries
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Groovy Builders - MarkupBuilder XML

= Documentation

&« C @ groow-lang.org/apihiml a % @000 @ :
+ Apache Groovy umentation  Download ~ Support  Contribute
groovy transform stc: Overview Package Class Deprecated Index Help
groovyui
groovy.utext Frames N Frames
groovy ulview Summary: Nested Fieid Propery Consiuctor Method |Defai: Field Property Constuclor Method
groovy. util
groovy.utillogging Package: groovy.xml
grox fti. slurpersupport
@ [Java] Class MarkupBuilder
T IEIn groovy.xml. MarkupBuilder

groovyxmi jaxb
T S T A T A helper class for creating XML or HTML markup. The builder supparts various ‘pretty printed’ formats

org apache groovy.ast tools

-] Example:
EE= new MarkupBuilder().rast {
aC a1i'one ) €
DOMBiilder b { mep.yiela( '3 ¢ 50 )}
Entity cC a2:"two’, 'blan’ )

Namespace

[ Wil print the following to System.out

NamespaceBuilderSupport root>
s <@ al='ane's
ST <b>3 81t; S</b>
SeB Y <c a2="tue">blan</c>
SireamingDOMBuilder
<z

StreamingMarkupBuiler

</root>
StreamingSAXBuilder
Xmiuti

Notes:

« mkp is a special namespace used to escape away from the normal building mode of the builder and get access to helper markup methods such as 'yield' and ‘yieldUnescaped". See the javadoc for gethkp() for further details

« Note that tab, newline and carriage return characters are escaped within attributes, i e. will become &#09;, &#10; and &#13; respectively

Properties Summary

fsmml/MarkupBuilderHel per.html Name and descripti

himl/gapifgrooy

ovy-lang.or
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Groovy Builders - MarkupBuilder XML Continued

= Demonstration
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Groovy Builders - Builder Documentation

® Github Tests
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Groovy Builders - MarkupBuilder HTML

m  Generating HTML
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Groovy Builders - The JsonBuilder

® |[ntroduction
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Groovy Builders - Object Graph Builder

= Documentation

The Apache Groowy programr X |Gl

DENE 9 # groovy-angorgapintm] D v o @ )] Qe e @ e if=

L+ Most Visited 1@ Getting Started mymacca's | McDonal.. ¢ cPanel Login [EJ Dividend History of A.. @ Camera1 & Camera2 & XGody 2017 newest m, ZFull Forum

 Apache Groovy Learn Documentation Download  Support bute  Ecosystem  Socialize

groovy.ui ~ R ~
Overview Package Class Deprecated Index Help
Qgroovy.ui i

groovy.ui viey

Summary: Nested Field Propery Constructor Method | Defail Field Property —Constructor  Method
groovy.utiLlogging

groovy.util.slurpersupport
groovy xml
groovy xml.dom

groovy xmi jaxb

< >
~
JavadocAssertion TestBuilder A builder for creating object graphs.
JavadocAssertionTestSuite Each node defines the class to be created and the property on its parent (if any) at the same time.
MapEntry
Node Nested Class Summary
NodeBuilder
NodeList

NodePrinter Nested classes

ObjectGraphBuilder § o
Modifiers Name Description
ObjectGraphBuilder DefaultChildPropertySetter

ObjectGraphBuilder DefaultClassNameResolver interface phBuilder.ChildP:

Strategy for setting a child node on its parent

ObjectGraphBuilder DefaultidentifierResolver

interface phBuilder

lassNameResolver Strategy for resolving a classname.
ObjectGraphBuilder DefaultNewlnstanceResolve|

e faul 5ChildPr

ObjectGraphBuilder DefaultReferenceResolver static class Default impl that calls parent propertyName = child

ObjectGraphBuilder DefaultRelationNameResoly If parent propertyName is a Collection it wil try to add child

the collection

ObjectGraphBuilder. ReflectionClassNameResol

static class 1der.DefaultClassHameR

Default impl that capitalizes the classname.

ObservableList
ObservablelL ist ElementAddedEvent static class Builder.DefaultIdentifierResolver Default impl, always retums ‘id
ObservableList ElementClearedEvent

static class phBuilder Default impl that calls Class.newlnstance()

ObservableList ElementEvent

phBuilder.

ObservableList ElementRemovedEvent static class Default impl, always returns ‘refld’

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.
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Groovy Builders - Object Graph Builder Continued

= Demonstration

% IntelliJIDEA File Edit View Mavigate Code Analyze Refactor Build Run Tools WVECS  Window Help o W R K [ F T o 00xER Sat12BAPM O

e buoks.groavy - object-graph - [~devg groovy Jbud ject-graph]
5 object-graph [ src | i@ books.groovy
i 7 Project - @ % | - - | @ booksgroowy X

oot b KW F SR OIM

Ciobject-graph -/ dev/ wy {apache-groovy-course/ b p 11 class Section {
L.idea 12 String title
Blout 13 List<Chapter> chapters = []

mrgwy @ | O

al 1|

Blsic

E o‘;j::‘;fm 16 @TastringlincludeNames = trua)
= = » 17 class Chapter {
W External Libraries 18 Str‘ing title

}

<1 7 Sirueture
s1zalnag usary 5

C
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// Java style

2 1*

aseoeren 5T

37 s.adaChapte
38 b.getSecti

48 return book;
'
a2 |
a4 ObjectGraphBuilder builder = new ObjectGraphBuilder()
def book = builder. book(
ovy In Action 2nd Edition",

roovy in Action, Second Edition is a thoroughly revised, comprehensive guide to Groovy programming.”) {
"Section 1) {

v
2
3

1
1
1

{
4
5')
B")

(] println book
61 assert book.title = “Groovy In Action 2nd Edition"
62 assert book.sections.size() = 2

3 2:Fanceites
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Groovy Builders - List of Builders

= Documentation

#3 The Apache Groovy programn X gl

‘@ & https://groovy-lang.org/dsis.htm vE -9 T}‘ Search N =~ @e ¥
L+ Most Visited 1@ Getting Started mymacca's|McDonal.. ¢ cPanel Login [EJ Dividend History of A.. @ Camera1 & Camera2 & XGody 2017 newestm... E ZFull Forum
%
(TBD) o
- . b
8.2, Existing builders by
7

(TBD)
8.2.1. MarkupBuilder

See Creating Xml - MarkupBuilder.

8.2.2. StreamingMarkupBuilder

See Creating Xm| - StreamingMarkupBuilder.

8.2.3. SaxBuilder
A builder for generating Simple API for XML (SAX) events.
I you have the following SAX handler:
class LogHandler extends org.xml.sax.helpers.DefaultHandler
string log = ''
void startElement(String uri, String localName, String gName, org.xml.sax.Attributes at

tributes)
log #= "Start Element: $localName, "

void endElement(String uri, String localName, String gName) {
log += "End Element: $localName, "

You can use SaxBuilder o generate SAX events for the handier like this:

def handler = new LogHandler ()
def builder = new groovy.xml.SAXBuilder (handler)

builder.root() {
helloworld()

And then check that everything worked as expected

assert handler.log 'Start Element: root, Start Element: helloWorld, End Element: helloWo

builder A | v | Highlight All Match Case Whole Words 39 of 211 matches X identitrain
IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



[ ]
Checkpoint
The MarkupBuilder is located in what package?

= Groovy.xml

C
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Exercise
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Exercise
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REST Services
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Groovy Feature - Grapes

Managing Dependencies in Groovy

Groovy has a built-in dependency management system
Artifact inclusion similar to Ivy, Maven

Customizable artifact resolver configuration (if necessary)
Implemented with Annotations

Isolates the code that needs the dependency

Allows scripts to be extremely portable

Resolves dependencies on the machine running code
Documentation: https://www.groovy-lang.org/grape.html

@Grapes
(I

@CGCrab

(group=
'org.codehaus.groovy.modules.http-builder’
, module=

'http-builder’

IDT-GD-200 rev A @%ﬂfé‘ggﬁ:ﬂtrain, Inc. All Rights Reserved.
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https://www.groovy-lang.org/grape.html

IntelliJ Configuration - Grapes

m  Hints don't work with Grapes
m  Configure your project to support Ivy Dependencies
m Create an ivy.xml file at the base of your project
= Resolve ivy dependencies Without doing this, the hints and autocomplete won't know what is
available from the libraries you've included with Grapes.
= Note that this is not necessary if you are not using Grapes! c
= Mapping a @Grab to Ivy identitrain
= grab:group -> ivy:org
= grab:module -> ivy:name
= grabiversion -> ivy:rev
= |vy File format:
" <?
= xml version
= ="1.0"
m  encoding
= ="UTF-8"

n 7>

IDT-GD-200 rev A ©<2026 Identitrain, Inc. All Rights Reserved.



Working with REST - Working with XML

»  MarkupBuilder Revisited
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Working with REST - Working with JSON

= Documentation

C
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Working with REST - JSON Continued

= Demonstration
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[ ]
Checkpoint
What class in the Groovy APl is used to parse xml into a document structure?

. XmlISlurper

C
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Working with REST - HTTP Verbs

= Get and Post

HTTP METHOD

GET

GET

POST

PUT

DELETE

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.

HTTP Verbs

/posts

/posts/1

/posts

/posts/1

/posts/1

DESCRIPTION

GETS all of the posts in the repository
GETS the post that has an id of 1
Creates a new post

Updates an existing post

Deletes an existing post

C
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Working with REST - HTTP Verb Recap

= Web Site or Server to Server

C
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Working with REST - HTTP Status Codes

= Summary

HTTP Status Codes

STATUS CODE DESCRIPTION

1xx

2XX

3xx

4xx

5xx

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.

Informational
Success
Redirection
Client Error

Server Error e
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Working with REST - HTTP Status Codes Continued

m 2xx Codes

HTTP Status Code 2xx

200 OK The request has succeeded.

201 Created The request has been fulfilled and resulted in a new resource being
created.
The server has fulfilled the request but does not need to return an

205 Na Conte! entity-body, and might want to return updated meta information. e

identitrain
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Working with REST - HTTP Status Codes Continued

m  3xx Codes

HT TP Status Code 3xx

The requested resource has been assigned a new permanent URI and
301 Moved Permanently any future references to this resource SHOULD use one of the returned
URls.

If the client has performed a conditional GET request and access is
304 Not Modified allowed, but the document has not been modified, the server SHOULD
respond with this status code.

In this case, the request should be repeated with another URI; however, e

o0 Temporery: Hedirect future requests can still use the original URI.

identitrain
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Working with REST - HTTP Status Codes Continued

m  4xx Codes

HT TP Status Code 4xx

400 Bad Request The request could not be understood by the server due to malformed syntax.
a The client SHOULD NOT repeat the request without modifications.

AnTlURahoTEed S|m||{:1r to 403 Forbl_dden. but specifically fo_r use when authentication is
possible but has failed or not yet been provided.

403 Forbidden The request was a legal request, but the server is refusing to respond to it.
Unlike a 401 Unauthorized response, authenticating will make no difference.

R The requested resource could not be _found but may pe available again in the e
future. Subsequent requests by the client are permissible.

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.
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Working with REST - HTTP Status Codes Continued

m 5xx Codes

HTTP Status Code 5xx

The server encountered an unexpected condition which prevented it

500 Internal Server Error ¢ fulfilling the request.

502 Bad Gatewa The server, while acting as a gateway or proxy, received an invalid
y response from the upstream server it accessed in attempting to fulfill the
request. e

identitrain
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Working with REST - HTTP Status Codes Continued

m  Chrome Developer Tools

Bl Slack|icf-cwd | Identity Fusion x| Home | Vend X ##% The Apache Groovy programmin X | G chrome show network requests - X

& C @ Notsecure | groovy-lang.org/documentation.htmi

Learn Documentation Download Support Contribute  Ecosystem  Socialize

* Apache Groovy

@ Improve this doc

oecumentscn i Documentation

Getring started
or fee free to pick 2t & direct section below.

The documentation is available &5 2 sing!

Language Speciication
fo

You can also browse doc.
Tools

Groowy module guides

AP documentation .
™ Language Specification

T Getting started

Documentation for atner versions

FAQ
. e
& Groovy module guides </> API documentation
parsi .
Documentation for all Groovy versions
You can browse the documentation of a particular version of Groovy (since Groovy 1.7)
aversion N

- About Socialize
/api.html

groovy-lang.o

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.

The Groovy programming language is

= X
a % @006 @ :
T Elements  Console  Sources  Network  Performance  Memory  Application % I
® 0 ¥ Q Preserve log Disable cache | Online ¥ | # ¥ E-3
Filker Hide data URLs All | XHR JS CSS Img Media Font Doc WS Manifest (S0
Only show requests with SameSite issues
s00ms 1000 ms 1500 ms 2000 ms 2500 ms 000
Mame Staws  Type  Initiator Sze  Time  Waterfal .
|| ess?family=Source+Code+Pr... 307 documentatio. 0B 2&ms 1
[ ess?family=Source +Code+Pr... | 307 documentatio. 08 262ms |
[ analyticsjs 307 documentatio, 08 3ms [ ]
[] essofamily=Source +Code+Pr... 200 textiess  ess 11KB 459 ms -
|| collect?v=18._v=j808ia=1765... 307 snslytics ju25 0B 2ms I

5/24 requests | 1.1KB/257 KB transferred | 9.3 KB/ 576 KB resources | Finish: 2665 | DOMContentloaded: 2.15 5 | Load: 2¢

i Console What's New X
m™ top v | @ | Filter Default levels ¥ hidden %%

>
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Working with REST - Content Negotiation

= Knowing What to Send

Hello Server..
I am sending you JSON
I would like JSON BACK

CLIENT 4 SERVER

NO PROBLEM

C

identitrain
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Checkpoint

When you open a web browser and visit a URL what is the Http Request Method (verb) that is

used by default?

s GET

C
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Working with REST - Using REST based API

s Get Text

C
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Working with REST - REST based API Continued

®»  Chuck Norris

-cwd | Identity Fusion % | [ Home | Vend % | #% The Apache Groovy programmin X @ The Intemet Chuck Norris Datab: X +

B Slack|i

& C @ Notsecure | icndb.com
, ICNDb.com
THEINTERNET CHUCK NORRIS DATABASE U
HOME AP LIBRARIES ON YOUR WEBSITE BLOG
e — ; ;E'P e ol e J']‘E . Chuck Norris once ordered a Big Mac at Burger King, and got one. Chuek Norris can be unlocked on
ELpgevitonemer. o . the hardest level of Tekken. But
Personally, I love Chuck Norris jokes, can’t get enough of them. But there isn’t a good repository of only Chuck Norris is skilled
With JuvaSeript encoding, only quates (oth doble and single) are sseaped. In this case, . e R i N X
el e added o bt “Check ). JvaSpt s — these jokes on the web — yet. Therefore I've started this online Chuck Norris jokes database. Asas a enough to unlock himself. Then
ra——— i ——— bonus, the database also allows you to star in the jokes yourself by changing the name of the he roundhouse kicks the
— main character. Right now, I'm working on adding as much jokes as T ean and on building some Playstation back to Japan.
apps for sharing the jokes.
Fetching a random joke
. Database RESTful API
Of course you are welcome to use the database yourself! The jokes are openly available, no
charge or obligations involved. All information about the API is available on the API page. Let me
Result know what you've eooked up!
; . . .
Client libraries
Fetching multiple random jokes The easiest way of using the database is using one of the client librazies for your language:
URL:
1. JavaSeript jQuery Plagin
2. C# API (courtesy of Joel Martinez)
Ecample 3. PHP API (courtesy of Batista Harahap)
. Available apps
e You can use the jokes in the database directly using the RESTful API or by using one of the following
’ ' b apps:
‘Example:
) ) ) 1. Chuck Norris Joke WordPress plugin: Shows a random joke on your WordPress blog
UL, il S s 2. Personalized Chuck Norris Joke WordPress plugin: Shows a random joke starring yourself on
Limiting categories your WerdPress blog
‘The jokesin the database are given categaries sucl ly" or “explicit”. When fetching mul
jokes, it is possible to Timit the scope to some of these categories or exclude some of ther wn
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Working with REST - REST based API Continued

= Demonstration

C
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Working with REST - REST based API Continued

s REST with Parameters

C
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Exercise
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Exercise
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Questions?

C
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Groovy GDK - Files and 1/

= Documentation

1A The Complete Apache Groowy D X | 44 Online Courses - Anytime, Anyw X | 44 Online Courses - Anytime, Anywi' X

& C @ groovy-lang.org/gdkhtml

% Apache Groovy

#é The Apache Groovy programmir X =

Leam

Documentation

Download

Support

Contribute

A1 Classes

Primitive types
groovylang
groovy sal
java.ant
javaio

Java lang

Java math
Javanet
Java.nio file

javasal

Javaio

Interfaces

Closeable

BufferedReader
BufferedWiiter
DatalnputStream
File

InputStream
ObjectinputStream
ObjectOutputstream
Outputstream
PrintStream
PrintWriter
Reader

Writer

Overview

Package
Package: java.io
Class File

Methods Summary

Retum type

Class  Index

void

void

void

void

void

void

void

void

void

void

void

void

Name and parameters

appeng(byte[] bytes)

Append bytes fo the end of a File.

append(Inputstrean stream)

Append binary data fo the file.

append(Reader reader)

Append the text supplied by the Wiiter at the end of the File vithout wriing a BOM.
append(Reader reader, boolean writeEom)

Append the text supplied by the Reader al the end of the File, using a specified encoding
append(Reader reader, string charset)

Append the text supplied by the Reader al the end of the File without writing 2 BOM, using a specified encoding.
append(Reader reader, String charset, boolean writesom)

Append the text supplied by the Reader al the end of the File, using a specified encoding
sppend (uriter writer)

Append the text supplied by the Writer at the end of the File withaut writing 2 BOM,
sppend(uriter writer, boolean writesom)

Append the text supplied by the Writer at the end of the File.

sppend(uriter writer, string charset)

Append the text supplied by the Writer at the end of the File without writing 3 BOM, using a specified encoding,
append(uiriter writer, String charset, boolean writesom)

Append the text supplied by the Writer 3t the end of the File, using a speeified encoding.
appeng(object: text)

Append the text at the end of the File without viting 3 BOM

append(object text, boolean writeeon)

Append the text at the end of the File.

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.
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Groovy GDK - Files and 1/O Continued

= Demonstration

C
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Groovy GDK - Files and 1/O Continued

® File Methods Continued

C
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Groovy GDK - Files and 1/O Continued

m Directories

C
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Groovy GDK - Files and 1/O Continued

s Console IO

C

identitrain
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[ ]
Checkpoint
How would you create a new file instance that references the current directory?

= New File(.)

C

identitrain
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Groovy GDK - Database Programming

= Documentation

= L=

groovy.modsl
rOVY.secuUrty
groovy.servat
groovy.sql
roavy.swing
greavy.swing.binding
groovy.swing factory

aroay.swing.imol

groovy.sgl

OutParameter
ResmultSetOulParameter

BatchingPreparmdStatemantWrapper
BatchingStatamentWrapper

DtaSet

GroovyResultSetExtension
GroovyResultSatProxy
GroovyRowResult
ResutSathataData\Wrappar

Sql AbstractCQuaryCommand
SqiOrderByvisitor
SqfWhere\Visitor
SqWithParama

€ & C |- groovy-lang.org/api.html
3 agpe M Inbox gy [ Socinl @ =] =] i [ focpes & YouTube [ Udermy [ Stock Photography (5 Work = How tohost astatic [ What's Newin inte 50 Auto Decision (G Storven (5] Desk Setup
groovy.mock.interceptor Overview Package Class Deprecatad Index Halp

Frames Mo Frames

Summary:  Mested  Fiald Constructor  Mathad | Detail:  Field Constructor  Method

Package: groovy.sgl
[Java] Class Sql

grocwyaal.Sg

L3
A facade over Java's normal JOBC APIs providing greaty smplified rescurce management and result set handing. Uinder the covers the facade hides away detais associated with getting connections, constructing and
configuring statamente. interacting with the cannection. closing resources and logging errors. Specisl faatures of the facade inchde using closures to Rerate through result sets. a special GSting syntax for representing
prepared statemente and freating reeult sets like colections of mape with the nomal Groowy colection methods availsble.

Typical usage

and a few newL:

First you need 1o set up your sgl instance. There are several faciory methods availabie to oo this, In simpie cases, you can just provide the necessary details 1o set up a connection

(e.g. for healdn):
def db = [url:'jdbc:hagldbimem:teatDD', uaser:'sa’', pasaword:'', driver:'org.hagldb.jdbc.JDBCDriver')

def sgl = Sgl.newInstance(db.url, db.user, db.password, db.driver)

or il you have an existing connection {perhaos rom a conmection podl) or & datasource use one of the consiruclons:

def sqgl = new 5ql(datascurce)

Mow you cen imvoke eql, 5.0. 10 creats 2 tanis:

sgl.execute
craate table PROJECT (

id integer net oull,

identitrain
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Groovy GDK - Database Programming Continued

= Demonstration

Build  Run

Tools WC5 ‘Window Help

# InteliJIDEA File Edit “iew MNavigate Code Analyze Refactor

[adb ) (2 buldgrade |

7 Pregect - N - T L
¥ [Cdb [comitherealdanvega) -~ dev/groovy/apache-groovy-course/gdk/db
= k= B.gradle
W ¢ O.dea
* B build
i r Clgrale
5 v Blarc
& v Camaln
Pl
- v [ grogwy

@ twitter.groovy
& withlnstance groovy
[ jawa
2 resources
v Catest
B3 graowy
[ java
[ resources
1 build, gradle
E gradiew
[l gradlew. bat
(& settings._gradle
v Wi Exvernal Libraries

* (3 < 183> [Library/lavalava¥irtual Machines | jdk1.8.0_60.jdk fContents ' Home
+ [@Gradle: junitjunitd.11

¥ [Cradle: mysgl:mysgl-connector-java:5.1.9

+ [@Gradle: org.codehaus. groovy:grosvy-all:2.3.11

¥ [WGCradle: ong.hamcrest:harmmcrest-core:1.3

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.

(8 comrpreadareega K G DMDergroowy

L=l T R TR

11
12
1z
14

16
17
18
19
20

group 'con. thersaldanvegs’
version °1.B=SNAPSHOT®

apply plugin: “groovy®
apply plugin: "idea’

repositaories {
mavenCentrall)
dependencies {

compile 'org.codehaus.groovyigroovy-all:2.3.11"
compile 'mysql:mysql-connector-java:5.1.9°

testConpile group: ‘junit', name: '‘junit’, wersiom: '4.11°

C
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Groovy GDK - Database Programming Continued

m Demonstration Continued

® IntelliJ IDEA File Edit Wiew Mavigate Code Analyze Refactor Build Run  Tools YCS  Window Help O AamBy O e

e | twitter.graovy - cam.therealdanvega - [~idevigroovy/apache-graovy-courseigdk/dbl
Cadb » [ src ) Cg main ; [ groovy | i@ meimer.aroovy )
7 Progect - £ & | @~ |- P comunerealdamvega B I DW0ergrooy o
v Cidb [comaherealdanvega] ~/dev/groowy) apache-groovy-course /gdk idb 1 impart groovy.sql.GroovyRowResilt
=+ Dgrade 2 import groovy.sql.Sql
B » O.dea 3
* M build 4 String username = ‘twitter"
%+ Cogradle 5 String passward = "password™
T 4]
§ N T"E_‘fmam 7 def sql = Sql.newlnstance(*jdbe:mysql://localhost:3386/ twitter®, username,password, “‘com.mysql.jdbe.Driver=)
i i 8
v v Dgroowy 9 "4/ create schewa
& twitter. grocvy 18 sgl.execute|'DROP TABLE IF EXISTS users')
@ withlnstance groovy 11 sql.execute ''°
Cljava 12 CREATE TABLE users |
Earesources 13 id INT NOT WULL,
v [Catest 14 username VARCHAR(4S) NOT MULL,
P 15 bia 'II'.I.IH:M[AS] HULL,
Cljava 16 PRIMARY KEY {id)
17 :
'f'?:r::nur::.'. 18 'l ? -
(@ bulld.gradle W *
[ gradiew 20 f¢ calling close manually
[F] gradlew.bat 21 sil.clasel}
(& settings . gradle 22 println “Completed!"
v i External Librasies 23
F E<l8s i}
+ [@Gradle: junitjunit:4.11
¥ [@iGradle: mysgl:mysgl-connector-java:5.1.9
b [@Gradle: ong.codehaus groovy:groovy-all:2.3.11
+ [EGradle: org.hamerest:hamcrest-care:1.3
Fun & people
P + JSLibrary/Java/JavavirtualMachines, jokl.8.9_68. jdk/Contents Home/bin/java ...
Conrected!
|
nl= Process finished with exit code @
B = e

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.
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Groovy GDK - Database Programming Continued

= MySQL Workbench

® MySOLWorkbench File Edit Wiew OQuery Datebase Server Tools  Scripting  Help
LA WiySOL Workt
'3 Local rmtance 3306 =

g & dEFHEHE @A &

- I_—Qnt_l Fchaman | | F  Query1 x|
SUMEMAS * @H Fr&eao s 5 [ | | Limit 1o 1000 rows =] = ¥4 JE
=] 1
* | spring-boot-iniro
w1 Tanka
B Wiaws
30 Saored Proceduns
=1 Functions

» | Ay

e rere TRy s
-'a'_ Triggara

1 Wiaws

30 Saome Procisduras
1 Functions

C
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Groovy GDK - Database Programming Continued

m Demonstration Continued

& IntelliJ IDEA  Fe l\a\ngnl_ Refactor Build Run  Tools VOS5 Window  Help ) Cio A MBS 0 @ @ £ = 0
Cadb [ sre ;B main ) [ groovy | i3 mimer.groawy | L rwitter = | P K S Q
7 Prejct - € & | @- |- (@ comrwreakdarvega X G oMner groovy X %
v Cadh [com 3 owrse/gdk/db 17 13 Z
B+ Dgrade 18 =
B » Olidea 19 &
* O build 28 #f create some data
§ » Cigradee 21 sql.execute m
) I 22 IMSERT TNTO users (id,usernsme,bic) VALUES (1,'theresldanvega’,’Progranmer.Blogger.YouTuber . Teacher. ') g
v v Bgroowy 25 def twitterlser = [id:2,usernane: 'foo',bin: 'foa'] 5
& twitter.groovy % 7 H
L withinstance groawy 27 sql.execute "M
Cljava 28 INSERT INTO users (id,username,bio) ]
» Eresources 29 VALUES g
v Catest 30 (s{twitterliser. id}, ${twitterlUser. usernane}, ${twitterUser.bio}) H
) groowy 31 = -
Cllava ;; Iy
S redonnes 34 roouyRomResults rows = sql.rows("select = from users") a
(3 build gradle s tln rows §
[l graciiew 36 j =
[l gradiew.bat 37 sql.eachRow( 'select » from users') { row ->
(& settings.gradle 38 println “Tweet: @5{row.usernane}"
+ Wi External Librasies EL] }
48
41
42 /¢ calling close manually
43 sql.close(}
44 println “Completed!"
45
Raan G bwltber oo
p | ¢ /ibrary/ava/JavavirtualMachines,jdidl.8.0_68. jdk/Cantants Hone bia/java ...
Tweet: @therealoanveca
M| Tweet: gfoo
—, Completed|
n =
B @ Process finished with exit code @
4 2
FAL
»
2| x
HE
~
*
B 4iRan | Z6:7OD0 [ Terminal B3 version Control W Event Log
I Comeilation compiered successfully in 1s B21ms (moments ago) 27:16 LF: UTF-8% Clumasers & &

Xl L Tl G | =R identitrain
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Groovy GDK - Database Programming Continued

= Documentation - rows Methods

C
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Groovy GDK - Database Programming Continued

m Demonstration Continued

[3db ) [ src ) Cgmain | [ groovy | i@ neimer.groowy |
07 Preject -
v Cadb [com

» E.gradle
» O.idea
» Elbuild
¥ Dlgradie
A =E
v Camain
v B groowy
@ twitter.groovy
I withlnstance. groowy
Cljava
» Faresources
v Catest
1 groowy
Cllava
[ resources.
(3 bulld.gradle
[l gradiew
[l gradiew.bat
(& settings.gradle
» Wi External Libraries

ol

<1 T Struchare

i titer
Tweet: gtherealsanvega
Tweet: @fon
Completed!

Process Tinished with exit code @

~N X% HEAB=mYE

3 2 Favorites.

B akan eto00 [ Terminal

=]

) 3; version Carsral

Compilation completed successfully In 1s S2Lms {moements age)

[ r—

€ & | % 1= | (B commesaidannga X | G tinier groowy %
ourse/gdk/db 17 I

28 /[ create some data

21 sql.execute

22 INSERT INTO users (id,username,bic) VALUES (1,'theresldanvega’,’Progranner.Blogger.YouTuber Teacher.®)
23

25 def twitterlser = [id:2,userneme: "foo',bio:'foa']

27 sql.execute "™

28 INSERT INTO users (id,username,bio)

29 VALUES

s{twitterliser, id}, ${twitterUser. usernane}, ${twitterlUser.biok}

GroovyfiowResult> rows = sgl.rows("select = from users")
In rows

'l
ECI S

37 sql.eachRowl 'select * from users') { row -=
38 println "Tweet: @${row.usernane}"
EL] }

42 /1t ealling close manually
43 sql.closel)
44 println “Completed!"

§ /Library/dava/JsvavirtusiNackines, jdicl.8.9_68. jdk/Contents, Homs /bin/java

EFo@a

asmqueq 5] sooluguawed 3 pana vy @

Apein (5

 Event Log
27:16 LF: UTF-8% Gitmaswer: & &

12 OOEmEeCACKHaEY e~al o . o .07
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Groovy GDK - Dates

= Demonstration 1

C
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Groovy GDK - Dates Continued

= Demonstration 2

C
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Groovy GDK - Dates Continued

» Demonstration 3

C
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Exercise

IDT-GD-200 rev A © 2026 Ident



Questions?
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License

m Copyright 2020 Identity Fusion, Inc. Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License. You may obtain a copy of the
License at http://www.apache.org/licenses/LICENSE-2.0 Unless required by applicable law or agreed
to in writing, software distributed under the License is distributed on an "AS IS" BASIS, WITHOUT
WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License for the
specific language governing permissions and limitations under the License.

m  Apache Groovy for Developers

C
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http://www.apache.org/licenses/LICENSE-2.0
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Runtime
Metaprogramming
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Groovy Runtime Metaprogramming - The MOP

Runtime MetaProgramming

MetaProgramming is the writing of computer programs that write or manipulate other e

programs (or themselves).
identitrain
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IDT-GD-200 rev

Groovy Runtime Metaprogramming - MOP
Continued

= The MOP

Meta Object Protocol (MOP)

“The MOP ig a collection of ruleg of how a request for a method
call ie handled by the Groovy runtime system and how
to control the intermediate layer.” - Groovy in Action 2nd Edition

A © 2026 Identitrain, Inc. All Rights Reserved.

C

identitrain



Groovy Runtime Metaprogramming - MOP
Continued

= Control Flow

Compiled with groovyc Compiled with javac

Caller Groovy

MOP\ ]

Target

C
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Groovy Metaprogramming - MOP Continued

m  CGlossary

Runtime MetaProgramming

« POJO - Aregular Java object, whose class can be written in Java or
any other language for the JVM.

« POGO - A Groovy object, whose class is written in Groovy. It
extends java.lang.Object and implements the
groovy.lang.GroovyObiject interface by default.

* Groovy Interceptor - A Groovy object that implements the
groovy.lang.Groovylnterceptable interface and has method-
interception capability.

C
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Groovy Metaprogramming - MOP Continued

m Decision Tree

C
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Groovy Metaprogramming - Customizing the MOP

s QOverview

Customizing the MOP with hooks

- GrocvyObject
- Employee, graovy

- invokeMethod(|

- get property

- property missing

- set property

- method nissing

C
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Groovy Metaprogramming - Customizing the MOP

A Normal Groovy Class

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help Package Demo [C:\Users\Main User\ldeaProjects\Package Demo] - ..\ctmetaprograming\Employee.groovy = [m] *®
w Package Demo src com idfacademy ctmetaprograming '€ Employee a8 doubleBeansfpp ~ » # U ;| Q
G Project = @ = & — | [E Employeegroovy € Employee.class #
E‘ % Package Demo '\ Users\Main User oje 1 package com.idfacademy.ctmetaprograming 5
: Jidea 2 7
out 3 class Employee {
production . }
Package Demo 5
com
idfacademy Ear i w
beans -
ctmetaprograming
€ Employee.class
domain
Service
traits _ | BpiEeg ey ® Employee class pubilic interface GroovyBbject {
& app.class
£ Application.clas|
& beansApp.class = Zieiﬂfamip\:u[roz;g:;cmof call
& doubleBeansAp = @rstumn the result of dmvoking the method
crc A . Object invokeHethod(String nane, Dbject args);
com.idfacademy 5 f:'u‘u(noms a property value.
beans B package com.idfacademy.ctmetaprograming; :;:p-mz propertyliane ty of interast
ctmetaprograming 7 et
€ Employee 3 import ... Object getProperty(String propertyhame);
domain 12 e e K e
g Service 13 public class Employee implements GroowyObject { . Eparam propertylave the name o of interest
g traits 1 @6enerated * Garem nesalue  the nv val erty
fl 1l app.aroovy = public Employes() { veid setProperty(String propertyNane, Dbject newvelue)
uf < Application 16 callsite[] varl = $getCallsiteArray(); o
¢!l beanshpp.groovy 17 super(); = greturn tre &
£ & doubleBeansApp.groovy | 15 MetaClass var2 = this.$getStaticMetaClass(); WetaClass pethetaClasst)s
§ mPackage Demo.iml 19 this.metaClass = wvar2; ey
= Illi External Libraries 28 3} :-’"" pws the MetsClass to be
* © Scratches and Consoles 21 3 « gearsm wetaclass . . .
1000 F———— ) ol severaClacsineraclazs nesaclass); Q tuentLog |dent|tra|n
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Groovy Metaprogramming - Customizing the MOP

= Our Own InvokeMethod
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Groovy Metaprogramming - Customizing the MOP

= getProperty
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Groovy Metaprogramming - Customizing the MOP

m  Property Missing

® intslli IDEA File Edit View Mavigate Code Analyze Refactor Buid Run  Tools VCS  Window  Help

O lmE M S

§ F ool wox BB Sat3B2PM O

n P—— araauy
Eamop § C1sre b B com 5 E1 & Pram a v
7 Froject - G | #-1- Elmoroax @ e grosvy % | @ PropertyMssingDema.grocny ®
g v Cimaop ~/dev/groovy/apache: vy-course/runtime- metaprogramming / mop 1 package com. therealdanvega
B+ Duide 2
& Dost 3 | // Groovy supports the concept af propertyMissing far intercepting o
v Do -
2 v Elcom.therealdanvesa g class Foo
3 MR Empioyes 7 det propertyMissing(String nane
fl ¥ i@ CetPropertyDemo.grocvy B E::Gnty:isshg[pmpeaty: y]m:e"
v b @ InvakeMethodDeme. groavy B
& MissingMethochema.groowy ®
B MOPaxt 1 |
@ PrapertyMissingDemo.groowy 12
13 println new Fool).bar
@ SePropenyDemo.groovy b
[amop.iml 1

* W External Libraries

R 5, Broportybis

& |4 /uibrery/dava/JavaVirtualachines/dkd. . 0_60. jdk/Contents/Hose/bin/fava ...
" 3
n =
a &
4 =
il
4
Ex
El7
&
*
[ Terminal B 8 Version Control | e Ailun | @ 5 Debug 9 6 TODO
[ e e e
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Groovy Metaprogramming - Customizing the MOP

= Demonstration
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Groovy Metaprogramming - Customizing the MOP

m  Missing Method
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Groovy Metaprogramming - MetaClass

® |[ntroduction
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Groovy Metaprogramming - MetaClass Continued

= Expando

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.

® IntelliJIDEA File Edit View Mavigste Code Analyze Refactor Build Run  Tools VCS  Window  Help N ol N LW 3 ® T oo 0exBE SatS37PM O
ene | o, java - meta-class - | orc L
If] wroovy-2.4.6-saurces.ar + 1 grocey + E utl | € Expando MetaClanaDema ~ | b # K O
2 oo - €3 4 | @ 0= i@ MeaClssDemo.grocwy ¥ | i Expancojmva = m
¥ Cimeta-dass ~/dev/groovy/apache-groovy-course/runtime-metap 24 import groovy. lang.MetaExpandeProperty; v §
= * D.idea 5 import groovy.lang.MissingPropertyException; 2
W Dout 26 3
¥ Cisec 27 impert java.util.HashMap; 3
4 & MetaClassDemo.groavy 28 import java.util.Map;
g A websdass il 2 import java.util.Map.Entry;
8 WWE E import java.util.List; L]
iExternal Librarles ry E p N
i 31 import java.util.Arraylist;
] g
3
34 e
5 # Reprasents a dynamically expancable bean. 5
36 * H
37 + @author <a href="mailto: javesfroredevelopers.net"=Janes Strachan</a= s
38 * @author Hein Meling =
» * @arthor Pilho Kim
a8 */
41 lwlﬂ.i& class Expando extends GroowylbjectSupport {
42
43 private Map expandoProperties; L}
a4
45 public Expanda() {
46 +
47
48 public ExpandoiMap expandoProperties) {
49 this, expandeProperties = expandoProperties;
58
51
52 Fok
53 * Ereturn the dynanically expanded properties
54
55 public Map getProperties() {
56 if (expandoProperties = null) {
57 axpandeProperties = createMapl(l;
58 ¥
59 return expandoProperties;
B2
B1
62 public List getMetaPropertyValues() {
B3 A/ run through all our current properties and create MetaProperty objects
B4 List ret = mew Arraylist(};
B5 for (Object o : getProperties(}.entrySet()) {
[ Entry entry = (Entry) of
BT ret.add(new MetaExpandoProperty(entry));
=]
&3
i 7 return ret;
g 71
< 72
= 73 o public Object getProperty(String property) {
ol 1 // alvays use the expando properties first
[ Terminal B 4 Run 5 Oehug 6 TO00 ) tvert Log
o =
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Groovy Metaprogramming - MetaClass Continued
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Groovy Metaprogramming - MetaClass Continued

®  Metaclass Modification
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Checkpoint

True or False: If we make a call from Java to Groovy that call will go through the Meta Object

Protocol (MOP).

m False
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Groovy Metaprogramming - Categories

m  Creating and Using a Category
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Groovy Metaprogramming - Categories Continued

= Built-in Categories
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Groovy Metaprogramming - Intercept Cache

Invoke

=10 W g

§ = o) 00N ES Sst&5TRM O

® IntelliJIDEA File Edit View Mavigate Code Analyze Refactor Build Run  Tools VOS5  Window Help
ece InteroaptCacheinyoka graowy - intercept-cache-invake - [~fde Grocy-
[3 inercepe—cache-inveke | [ src © i InercepeCacheinvoke.groowy
B Project - & & | #- 4| @ IneercemCachelmvoie groovy %
g G he-invol grocwy im 1 /f Intercept - Cache - Invoke Pattern
B Clidea 2
B+ Dout 3 class Developer {
v Casrc 4 .
¥ b @ InterceptCachelnvoke.groavy g List languages = []
H [Zintercept-cache-invoke.iml
f. IR Bt Theats ; def methodMissing(String name, args){
v 9 println "${neme}() method was called...”
18
1 if( name.startsWithi‘write') ) {
12 5tring language = name.split(“write*)[1]
13
14 if( langueges.contains|language) ) {
15 def impl = { Object[] thedrgs —=
16 println “I like to write code in $language”
13
18 getMetaClassi). "$nane” = impl
19 return inpliargs)
28 ¥
21
22 }
23
24 }
25

Rum 5 IneerceptCachelmvake

writeGroavy() method was callsd...
I like ta write code in Groowy

I like to write code in Groowy

I like to write code in Groowy
8

writelaval] methed was called...

I Like to write code in Jova

I like to write © in Java

18

B el [ Ul + =

Process finished with exit code @

2 Favarites
WX R HEAB=EY

H Terminal B % Version Contral

Compilation complebed successfully in 1s 980ms Imoments agol

1]

26 Developer dan = new Developer(}
27 dan. languages << “Groovy™
28 dan. languages <= “Java"

29 printin dan.metaClass.methods.sizel)
EL] dan.writeGroovy()

3 dan, writeGroovy ()

32 dan.wri (

33 println dan.metaClass.nethods.sizel)
34 dan.writelaval)

35 den.writelaval)

R nreintln dan metallace methade. eizell

JLibrary/Java/JavaVirtealMachines/ jdkl.8.8_60. jdk/Contents /Hose/bin/java ...
7

B SR | @ 30cbug D6 TODO
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Compile Time Metaprogramming

m  AST Transformations
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Compile Time Metaprogramming

m ToString Documentation

1A The Complete Apache Groc x| Suncorp Australia | Insuranc X | Login to Trading Platiorm x| [l Slack icf-cwd | Identity Fu- x| Home | Vend x | #% The Apache Groovy prograr X # The Apache Groowy progre X | @ Overview (groovy 2594P) x | + -

<« C @ groovy-lang.org/apihtml a w ©00@

: Apps G Google Vend / Dashboard (3 Stone River eleai.. @ AutoKeyMall ) Courselist Jfif MyeBaySeling G MITApplnventor 74 Apollo-Auto.com, A @ Australion Toxation.. €1 Myamaysim [ WordPress P cPanel login 8 DHLTracking [l Slack | idf-cwd | Ide.

# Apache Groovy Leam Documentation Downicad Suppoit  Contribute

Al Classes

Package: groovy.transform
groovy.beans [Java] Annotation Type ToString
groovy.cl

groovy transform ToString
groovy.cli.commons
groovy.cl picocl Class annotation used to assist in the creation of toString() methods in classes. The &ToString annotation instructs the compiler to execute an AST transformation which adds the necessary toString() method
groovy.grape

It allows you to write classes in this shortened form:
groovy.inspect
groovy inspect swingui aTostring
BT class Customer {
groovy.jmx builder . String #irst, last
— " int age
Al Classes Date since = new Date()
ASTHelper Collection favitens
ASTMatcher private answer = 42
ASTNode 3
ASTIERETED println new Customer(first:'Tom', lest:'Jones', sge:2l, fevltems:['Books’, 'Games'1)
ASTParserException
ASTRuntimeException
P Which wil have this outout:
TS TS B Customer(Tom, Jones, 21, Wed Jul 14 23:57:14 EST 2018, [Books, Games])
ASTTestTransformaton LabelFinder
ASTTransiormation
ASTTransformationCollectorCodeVisitor There are numerous options to customize the format of the generated output. E.g. f you change the first annotation to
ASTTransformationCustomizer

ETostring(includeNames=true)

ASTTransformationCustomizerFactory
ASTTransformationVisitor
ASTTransformationsContext Then the output will be:
AbstractASTTransformUtil
AbsiractASTTransformation Customer(first:Tom, last:Jones, age:21, since:Wed Jul 14 23:57:5@ EST 2019, favItems:[Books, Games])
AbstractButonProperties
ApsiactCalisite Orif you change the first annotation to
AbsiractComparator
AbstractConcumentMap @ToString(inc: ,includeFields=tru: Lud, since,favIitems")
AbsiractConcureniMap Entry
AbsiraciConcurrenthap. Segment

Then the output will be:
AbstractConcumentMapBase . . I t lt -

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Compile Time Metaprogramming

m ToString Example
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Compile Time Metaprogramming

»  EqualsandHashCode Transformation

Home | Vend X | 44 The Complete Apache Groovy D X | 44 Become a Professional JavaScrip: X | 44 Become a Professional lavaScrip: X #2 The Apache Groowy programmi X + -

<« C @ groovy-lang.org/apihtml a w ©00@

: Apps G Google Vend / Dashboard (3 Stone River eleani.. @ AutoKeyMall ) Courselist I MyeBaySeling G MITApplnventor 74 Apollo-Auto.com, A @ Australion Toxation.. €1 Myamaysim [B WordPress P cPanel login 8 DHLTracking [ Slack | idf-cwd | Ide.

* Apache Groovy Leam Documentation Downioad Support  Contribute
Al Classes Overview Package Class Deprecaled Index  Help
e Frames NoFrames

groovy.cli Summary: Required Optional | Defail: Element
groovy.cli.commons

— Package: groovy.transform

dreonaEpe [Java] Annotation Type EqualsAndHashCode
groovy.inspect

groovy.inspect swingui groovy.transform_EqualsAndHashCode

groovy.io

Class annotation used to assist in creating appropriate equals() and hashCods () methods.
groovy jmx builder

It allows you to write classes in this shortened form.
Al Classes

import groowy. transform. EqualsAndhashCode
CEILE @EqualsAncHashCode
G LERT Class Person {
AsTiece String Firse, last
ASTNodeFredicate .

int age

ASTParserException )
ASTRuntimeException

def pl = new Person(First:®Jonn’, last:'Smith’, age:21)
ASTTest .

def p2 = new Person(firsti*Jonn’, last:'Smith', age:2l)
ASTTestTransformation

assert pl == p2
ASTTestTransformation LabelFinder

det map = (1]
ASTTransiormation

1] = a5
ASTTransformationCollectorCodeVisitor raelet]
ASTTransformationCustomizer sssert maglea] == 45
ASTTransformationCustomizerFactory
SIS T T i The gEqualsAndkashCode annotation instructs the compiler to execute an AST transformation which adds the necessary equals and hashCode methods 1o the class.
ASTTransformationsContext
AbSrACtASTTransfomut The hashCode () method is calculated Using Groovy's HashCodetelozr class which implements an algorthm similar to the one outined in the book Effective Java.
AbsiractASTTransformation
The equals () method compares the values of the individual properties (and optionally fields) of the class. It can also optionally call equals on the super class. Turo different equals method implementations are supporied both of which
AbstractButtonProperties
support the equals contract outined in the javadoc for Java. 1ang.Object

AbstractCaliSite
AbsiractComparator To ilustrate the ‘canEqual’ style (see hitp Javalarti for further details), consider this class:

AbstractConcurreniMap

_ @EqualsanarasnCode
AbstractConcurrentMap. Entry

class IntPair
AbstractConcurreniMap. Segment B
int x, y

: " identitrain
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Compile Time Metaprogramming

»  EqualsAndHashcode Demo
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Compile Time Metaprogramming

»  EqualsAndHashcode Demo Continued
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Compile Time Metaprogramming

B @TupleConstructor Demo
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Compile Time Metaprogramming

= Canonical Demo
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Compile Time Metaprogramming

= Singleton

C

identitrain

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Compile Time Metaprogrammin

m @Sortable

% Package Demo [ src [ com | [ idfacademy
3 Project v (2 -
= v 14 metsprograming
- &l CanoricalDema.groovy

€ CanonicalPerson
&l CatDemo.groovy
€ DbConnection
& Employee
&1 EqualsindHashcodeDeme.greoy
&l GetPropertyDemo.graovy
€ PropertyDemo
&l InvokeMethodDemo.groovy
& InvokeDemo
&l MetaClassDemo groovy
€ Developer
&l MetaClassDemoZ. groovy
& Developer2
&l MissingMethodDemo.groovy
& MyEmployee
€ Person
&l SetPropertyDemo.groovy
€ POGO
&1 SingletonDemo.groovy
&l SortableDeme.groovy
€ SortablePerson
& StringCategory
&l Time.groovy
&1 ToStringDemo.groovy
&l TupleDemo.groovy
€ TuplePerson

Run: SortableDemo

c

Bl e Edit View Navigste Code Analyze Refactor Build Run Tools VCS Window Help Package Demo [C\Users\Main UserildeaProjects\Package Demol -

metaprograming ¢l SortableDemo.groovy

.groovy &l SortableD vy

package com. idfacademy.metaprograming

SortablePerson pl = new SortablePersen(Aaron’, Gulf')
SortablePerson p2 = new SortablePersen( Zelda', Gulf')
sortablePerson p3 = new SortablePersen('Harriet’, Gulf')
SortablePerson pd = new SortablePerson(’Charlie’,'Gulf')

SortablePerson pS = new SortablePersen(Carol’, 'Anderson’)
List gulfs = [p1,p2,p3,p4,pS]

println gulfs.tesorted()

re\com\idfacademy bleD:

vy - Intelli) IDEA

d

rtableD

Ffacademy.netaprograming

import groovy.transform.*

anonical
table(includes=[ "last’, "first'])
class sortableperson {

String First

String last

~

> "C:\Program Ei

T | Process finished with exit code

L
L

]
&
*

71000 BH Terminal

> Run

BT java. exe

SortableDemo

> G

Com. idfacademy . metaprograming.SortablePerson(Carol, Anderson), com.idfacademy.metaprograming.SortablePerson(Aaron, Gulf), com.idfacademy.metaprograming.SortablePerson(Charlie, Gulf), com.idfacademy.metaprograming.SortablePerson(Harrict, Gulf),

@ Event Log

[ Build completed successfully in 4 = 612 ms (moments ago)

121

CRLF UTF-28 dspaces W
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Compile Time Metaprogramming

B @Immutable
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Compile Time Metaprogramming
. @TypeChecked
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Compile Time Metaprogramming

m @CompileStatic

C

identitrain

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.



Compile Time Metaprogramming

= @Builder

Home | Vend

& C @ groowy-lang.org/apihtml

% Apache Groovy

groovy.swing. factory

groovy.swing.impl
groovy test

groovy.text

groovy text markup
groovy fime:

groovy transform

groovy transform builder
groovy transform options
groovy transform stc
groovy.ui

groovy.ui text

groovyiransiorm builder

DefaultSirategy
ExternalStrateqy
InitializerStrategy
InitializerStrategy. SET
InitializerSirategy. UNSET
SimpleStrategy

Annotiion Types

Builder

"X Buy UBEpdf A

"L Sel SOLpdf

X | {& The Complete Apache Groovy D % #43 The Apache Groovy programmir X Log in to Trading Platform X | 44 Online Courses - Anytime, Anyw/ X |

Leam
Overview Package Class Deprecated Index Help

Frames Mo Frames

Summary: Required Optional | Detail Element
Package: groovy.transform.builder

[Java] Annotation Type Builder

groovy.transform. builder. Builder

4

Documentation

Download

Support

Contribute

The @Builder AST transformation is used to help write classes that can be created using fizent api calls. The transform supports multiple building strategies to cover a range of cases and tnere are a number of configuraticn options to

customize the building process. In addition, a number of annotation attributes let you customise the building process. Not all annotation atiributes are supported by all strategies. See the individual strategy documentation for more details

If you're an AST hacker, you can aiso define your own strategy class. The following strategies are bundled with Groovy

« SimpleStrateqy for creating chained setters

« ExternalStrategy where you annotate an explicit builder class while leaving some huildee class being built untouched

- Defaulistiategy which creates a nested helper class for instance creation

« InitializerStratagy which creates a nested halper class for instance creation which when used with @CompileStatic allows type-safe object creation

Hote that Groovy provides other built-in mechanisms for easy creation of objects, e.g. the named-args constructor

new Person(firsthame: "Robert”, lasthame: "Lewandouski, age: 21)

or the with statement

new Person().with {
fFirstilare = "Robert"

lasthizme = “Lewandowski

age = 21

S0 you might not find value in using the builder transform at 2il. But if you need Java integration or in some cases improved type safety, the @uilder ransform might prove very useful

See Also;
SimpleStrategy
ExternalStrategy
DefaultStrategy

InitializerStrategy

IDT-GD-200 rev A © 2026 Identitrain, Inc. All Rights Reserved.
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= @Builder demo
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