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Preface

First of all, this book is not a tutorial fanyframeworks, methodologies or technologies that are
currently in useBut, | can guarantegou that this bookwill helpyou to sharpen youdavaskills and
prepareyou for future challengesvith your career You can use it as a personal guidé&eep you on
track. Enough said!
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3. ThreeStick NIM¢ Network, Integration and ManagementémputerNetworking,Clustering &
Continuous Integration Procefdudson Jenking, Project Managemen{Maven, ANT/Ivi& Unit Testing
[JUnit,Easy Mock: Mockitq])

4. Gang of Fou(23 Java Design Patterra)d J2EE design patterns

5. Five MethodologiegRUP, Six Signid@MAICQ, SDLC, Agile Software Developmemd Waterfal Model)
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7. Severuseful Java ERPIs(Messaging ServicdYlg, Enterprise BearHJB, PersistenceJPA/JDBC
User Interface JSF/J3PSecuritf JAAF SOAP and REFRXB/JAXP] aMieb ServiceJAXRSIAX
WSUOAXRP(Q)

Bonus FeaturedavaScript, jQuery, AngularJS, AJAX, JSON, DOJO & UNIX Shell Scripting

My Favorites Websitesare: www.developersbook.comwww.mkyongcom, www.w3schools.org
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One Platformindependent Language

Chapter 1- 00PS

Object Oriented Programming Systems (OOPS)

A PIE; Abstraction,Polymorphism,Inheritance andhcapsulation.

Object Orientation involving encapsulation, inheritance, polymaphiand abstraction, is an important
approach in programming and program design. It is widely accepted and used in industry and is growing in
popularity.

So, thefour principle concepts upon which object oriented desdgml programming rest are:

Abstracton
Polymorphism
Inheritance
Encapsulation
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Abstraction

Abstraction refers to the act of representing essential features without including the background details
or explanations.

Encapsulation

Encapsulation is a technique used for hiding the prdpsrand behaviors of an object and allowing
outside access only as appropriate. It prevents other objects from directly altering or accessing the
properties or methods of the encapsulated object.

Inheritance

Inheritance is the process by which objectone class acquire the properties of objects of another class.

A class that is inherited is called a superclass.

The class that does the inheriting is called a subclass.

Inheritance is done by using the keyword extends.
The two most common reasons to usderitance are:

= =4 -8 =4

1. To promote code reuse
2. To use polymorphism

Generalizationis the process of extracting shared characteristics from two or more classes, and
combining them into a generalized superclass. Shared characteristics can be attributes,
associabns, or methods.



Polymorphism

Polymorphism is briefly described as "one interface, many implementations." Polymorphism is a
characteristic of being able to assign a different meaning or usage to something in different centexts
specifically, to allovan entity such as a variable, a function, or an object to have more than one form.

Different forms of Polymorphism

There are two types of polymorphism one is Compile time polymorphism and the other is run time
polymorphism. Compile time polymorphism is thhed overloading. Runtime time polymorphism is
method overridingdone using inheritance and interface.

Note: From a practical programming viewpoint, polymorphism manifests itself in three distinct forms in
Java:

1 Method overloading
1 Method overriding throgh inheritance
1 Method overriding through the Java interface

Inheritance, Overloading and Overriding are used to achieve Polymorphism in java. Polymorphism
manifests itself in Java in the form of multiple methods having the same name.

In some cases, mullip methods have the same name, but different formal argument lists (overloaded
methods). In other cases, multiple methods have the same name, same return type, and same formal
argument list (overridden methods).

Runtime polymorphism or Dynamic method giatch

In Java, runtime polymorphism or dynamic method dispatch is a process in which a call to an overridden
method is resolved at runtime rather than at comgilme. In this process, an overridden method is called
through the reference variable of a seqglass. The determination of the method to be called is based on
the object being referred to by the reference variable.

Dynamic Binding

Binding refers to the linking of a procedure call to the code to be executed in response to the call.
Dynamic bindig (also known as late binding) means that the code associated with a given procedure call
is not known until the time of the call at reiime. It is associated with polymorphism and inheritance.

Method Overloading

Method Overloading means to have twa more methods with same name in the same class with
different arguments. The benefit of method overloading is that it allows you to implement methods that
support the same semantic operation but differ by argument number or type.

Overloaded methods MUShange the argument list

Overloaded methods CAN change the return type

Overloaded methods CAN change the access modifier

Overloaded methods CAN declare new or broader checked exceptions
A method can be overloaded in the same class or in a subclass

E I



Method Overriding

Method overriding occurs when sub class declares a method that has the same type arguments as a
method declared by one of its superclass. The key benefit of overriding is the ability to define behavior
GKIFGQ&a aLISOATAOtype2 | LI NI A Odzf | NJ adzo Of | 44

1 The gverridinq rge}hod cannot have a more restrictive access [nodifier Ehgn the method being ’
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1 You cannot override a method marked final
1 You cannot override a method maukstatic
Overloaded Method Overridden Method
Arguments tust change kust not change
Return type Can change Can’t change except for covariant
returns
Exceptions Can change Can reduce or eliminate. dMust not
throw nesw or broader checked
exceptions
Access Can change Must not make more restrictive [can
be less restrictive)
Invocation Reference type determines which Object type determines which method

overloaded wersion is selected. is zelected. Happens at runtime.
Happens at compile time.

Difference between Abstraction and Encapsulation

Abstraction focuses on the outside view of an object (i.e. the interface) Encapsulation (information hiding)
LINBE@SyGa Of ASyida FTNRY a4SSAy3a AldQioniziphglemBnid OASs: 6 KSNB

Abstraction solves the problem in the design side while Encapsulation is the Implementation.
Encapsulation is the deliverables of Abstraction. Encapsulation barely talks about grouping up your
abstraction to suit the developer needs.



Interface versus Abstract Class

10.

Abstract class is a class which contains one or more abstract methods, which has to be
implemented by sub classes. An abstract class can contain no abstract methods also i.e. abstract
class may contain concreteatiods. A Java Interface can contain only method declarations and
public static final constants and doesn't contain their implementation. The classes which
implement the Interface must provide the method definition for all the methods present.

Abstract chss definition begins with the keyword "abstract” keyword followed by Class
definition. An Interface definition begins with the keyword "interface".

Abstract classes are useful in a situation when some general methods should be implemented
and specializabn behavior should be implemented by subclasses. Interfaces are useful in a
situation when all its properties need to be implemented by subclasses

All variables in an Interface are by defaulpublic static final while an abstract class can have
instance variables.

An interface is also used in situations when a class needs to extend another class apart from the
FoadGN} Ot Oflaae Ly &dzOK aAaddza diazya AdQa yz2i
interface on the other hand can be used whenid required to implement one or more
interfaces. Abstract class does not support Multiple Inheritance whereas an Interface supports
multiple Inheritances.

An Interface can only have public members whereas an abstract class can contain private as well
asprotected members.

A class implementing an interface must implement all of the methods defined in the interface,
while a class extending an abstract class need not implement any of the methods defined in the
abstract class.

The problem with an interfacis, if you want to add a new feature (method) in its contract, then
you MUST implement those methods in all of the classes which implement that interface.
However, in the case of an abstract class, the method can be simply implemented in the abstract
clas and the same can be called by its subclass

Interfaces are slow as it requires extra indirection to to find corresponding method in in the
actual class. Abstract classes are fast

Interfaces are often used to describe the peripheral abilities of a chsd, not its central
identity, E.g. an Automobile class might implement the Recyclable interface, which could apply to
many otherwise totally unrelated objects.

LJ2 & ¢



One Platformindependent Language

JVM- Write Once, Run Everywhere

JVM,ortheJava A NIidzt £ al OKAYSSYS A& Fty AYyGSNLINBGSNI 6KAOK | O0OS|
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in Java:

The Java Compiler outputs NONE SO dzii 6t S / 2RSa OFff SR W. &GS 02RSQd
Byte code is a highly optimized set of computer instruction which could be executed by the Java
Virtual Machine (JVM).
1 The translation into Byte code maka program easier to be executed across a wide range of
platforms, since all we need is a JVM designed for that particular platform.
1 JVMs for various platforms might vary in configuration, those they would all understand the
same set of Byte code, therebyl { Ay 3 GKS WF @I t NRPINIY Wt GF2NY Ly

f
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JDK versus JRE
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development tools like the Java source compilers, bundling and deployment tools, debuggers,
development libraries, etc.

S
ya 2y
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Machine which actually execwgelava programs.

10



Java History

Java SE 8Jigsaw 2014

Java SE Dolphin 2011

Java SE 6Mustang 2006

1 JDBC 4.0 support
1  Support for pluggable annotations

J2SE 5.0 (1.5)Tiger 2004

1.

2.

3.

10.

11.

12.

Scanner Used to convert text into primitives or Stgs
Printf - The format() and printf() methods were added to java.io.PrintStream

Auto-boxing- Eliminates the manual conversion between primitive types(int)and wrapper
types(Integer)

Type safe EnumsType Code "enum" (new keyword) with methods aisids
For each loogEnhanced For LoopEliminates the erreproneness of iterators

Generics Adds compilgime type safety to Collections Framework and eliminates the need for
casting

Static Imports- Import static fields and methods
VarArgs- Eliminates the need for manual boxing up argument list into an array

Metadata (Annotations)- This leads to a "declarative" programming style where the
programmer says what should be done and tools emit the code to do it.

Reflection- Added support fogenerics, annotations and enums
Collections Framework Three new interfaces (Queug - Concurrent, Blocking Queué -
Concurrent, ConcurrentMagpl - ConcurrentHashMap) Comn-write List and Set

implementations- CopyOnWriteArrayList

Concurrent Uilities ¢ It provides a powerful, extensible framework of high performance, scalable
and threadsafe concurrent apps (java.util.concurrent.*).

Mutex - a nonrentrant mutual exclusion lock which is another term for a lock. This utility class is
used to cotrol locking mechanism

J2SE 1.4Merlin 2002

J2SE 1.3Kestrel 2000

J2SE 1.2Playground 1998

JDK 1.11997

JDK 1.0 Code Name: Oak 1996 Initial Relega$®under: James Gosling

11



One Platformindependent Language

Java Virtual Machine (JVM)

A Java virtual machine is software that is implemented on -vidmal hardware and on
standardoperating systemsA JVM provides an environment in which Java byte code can be executed,
enabling such features aaitomated exception handlingwhich provide "root-cause" debugging
information for every software errorefceptior), independent of the source code. A JVM is distributed
along with aset of standard class librariéisat implement the Javapplication programming interface
(API). Appropriate APlsibdled together with JVM form the Java Runtime Environment (JRE).

Java source files Python source files
(.java) (.pyl

| |
javac jython

Java bytecode files Java bytecode files
(.class/.jar) (.class/.jar)

Intel xBBJVM** ARM JVM '*v
Bytecode Bytecode
verifier verifier
Memory Memaory
manager manager
JRE lgarbage | nterpreter / IRE lgarbage | |nterpreter /
collection)| JIT compiler collection)| IT compiler
Java APIs Java APIs
PC Operating system Mohile Operating system

- g
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Java Class Loader

Each Java class must be loaded by a class |dagighermore, Java programs may make usextérnal
libraries(that is, libraries written and provided by someone other than the author of the program) or they
may be composed, at leastjrart, of a number of libraries.

When the JVM is started, three class loaders are used:

1. Bootstrap class loader
2. Extensions class loader
3. System class loader

The bootstrap class loader loads the core Java libréig8VA_ HOME>/littirectory). This class loade
which is part of the core JVM, is written in native code.

The extensions class loader loads the code in the extensions directodi®8A HOME>/lib/extr any
other directory specified by thgva.ext.dirssystem property). It is implemented by the
sunmisc.Launcher$ExtClassLoadkrss.

The system class loader loads code foungawa.class.pathwhich maps to the
systemCLASSPAMdriable. This is implemented by tean.misc.Launcher$AppClassLoatass.

Bootstrap SJAVAHOME/jre/lib/rt jar

Class Loader

t

Extension SIAVAHOME/jre/lib/fext/® jar
Class Loader

t

SCLASSPATH

Systemn
Class Loader

User-Defined User-Definad
Class Loader Class Loader
User-Defined
Class Loader

13



Class Loader Delegation

The loading of Java classes is performed by class loaders (CL), they are responsible for loading classes into
the JVM. Simple applications can use the Javazltly Q &in dadsAofding facility to load their classes,
more complex applications tend to define their own custom class loaders.

The class loaders in Java are organized in a tree. By request a class loader determines if the class has
already been loagd in the past, looking up in its own cache. If the class is present in the cache the CL
returns the class, if not, it delegates the request to the parent. If the parent is not set (is Null) or cannot
load the class and throws a ClassNotFoundExceptiorclémslioader tries to load the class itself and
searches its own path for the class file. If the class can be loaded it is returned, otherwise a
ClassNotFoundException is thrown. The cache lookup goes on recursively from child to parent, until the
tree rootis reached or a class is found in cache. If the root is reached the class loaders try to load the class
and unfold the recursion from parent to child. Summarizing that we have following order:

1 Cache
 Parent
1 Self

This mechanism ensures that classes tendiogbe loaded by class loaders nearest to the root.
Remember, that parent class loader is always has the opportunity to load a class first. It is important to
ensure that core Java classes are loaded by the bootstrap loader, which guarantees that thé correc
versions of classes such as java.lang.Object are loaded. Furthermore it ensures that one class loader sees
only classes loaded by itself or its parent (or further ancestors) and it cannot see classes loaded by its
children or siblings.

Phases of class &ling

Incorporating the binary data into the
runtime state of the JVM

Bringing binary data from a
class into the VM Linking
Loading »
Verifying Ensure class is properly formed
l and fit for use by the JYM
Allocating memory needed by the class Preparing
l Class variables are given
their proper initial values
Transforming symbolic references in Rasolvin
the constant pool into direct references 9 = Initialising

14



One Platformindependent Language

The basis of garbage collection

The garbage collector first performs a task called markinggéhleage collector traverses the application
graph, starting with the root objects; those are objects that are represented by all active stack frames and
all the static variables loaded into the system. Each object the garbage collector meets is mdrkedjas
used, and will not be deleted in the sweeping stage.

The sweeping stage is where the deletion of obj¢éakesplace. There are many ways to delete an object:
The traditional C way was to mark the space as free, and let the allocator methods upkexatata
structures to search the memory for the required free space. This was later improved by providing a
defragmenting system which compacted memory by moving objects closer to each other, removing any
fragments of free space and therefore allowinlpehtion to be much faster:

m o
m e

After normal

L Allocator holds a list

of references to free spaces,
and searches for free space
whenever an allocation is

required.

After delstion
with compacting

Allocator holds a reference

to the beginning of free space,
aﬂd ﬂllﬂcﬂlﬁs sequent]‘oﬂll}' from
that point on.

A live object

_
Bl Marked for delstion

Memory space

For the last trick to be possible a new idea was introduced in garbage collected languages: even though
objecd NS NBLINBaSyiSR o6& NBFSNByOSax YdzOK tA1S Ay [z
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location. Instead, they refer to a location in a dictionary which keeps track of where the object is at any
moment.

Fortunately for ug; but unfortunately for hese garbage collection algorithm®ur servers and personal
computers got faster (and multiple) processors and bigger memory capacities. Compacting memory areas
this large often was very taxing on the application, especially considering that when tainghe whole
application had to freeze due to the changes in the virtual memory map. Fortunately for us though, some
smart people improved those algorithms in three ways: concurrency, parallelization and generational
collection.

Generational Garbagedllection

In any application, objects could be categorized according to theilinde Some objects are shdived,
such as most local variables, and some are -lorgl such as the backbone of the application. The
thought about generational garbage l@rtion was made possible with the understanding that in an
application's lifetime, most instantiated objects are shiiwed, and that there are few connections
between longlived objects to shorived objects.

In order to take advantage of this infoation, the memory space is divided to two sections: young
generation and old generation. In Java, the Kingd objects are further divided again to permanent
objects and old generation objects. Permanent objects are usually objects the Java VM itdelll éoe
caching like code, reflection information etc. Old generation objects are objects that survived a few
collections in the young generation area.

Will go to Eden +— Just allocated

Eden v
m Before marking
m [-
After marking
1 After generational
collection
Allocation target . Object marked as used

1 Actve memory [l Object marked as unused

Ml 'nactive memory (considered empty)

16



Since we know that objects in the young generation memory space become garbage early, we collect that
area frequently while leaving the old generation's memory space to be collected in larger intervals. The
young generation memory spadés much smaller, thus having shorter collection times.

An additional advantage to the knowledge that objects die quickly in this area, we can also skip the
compacting step and do something else called copying. This means that instead of seekingasdbare
seeking the areas marked as unused after the marking step), we copy the live objects from one young

ISYSNI GA2y FINBF G2 y20KSN) @2dzy3a 3ISYSNI GAz2y | NBI @
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GKS Ww¢2QF YR (KS WwWe¢2Q 0S8S02YSa (KS WCNRYQO®

In addition, the Java VM splits the young generation to three areas, by adding an area called Eden which is
where all objects are allocated intdo my understanding this is done to make allocation faster by always
having the allocator reference to the beginning of Eden after a collection.

By using the copying method, garbage collection achieves defragmentation without seeking for dead
memory block. However, this method proves itself to be more efficient in areas where most objects are
garbage, so it is not a good approach to take on the old generation memory area. Indeed, that area is still
collected using the compacting algorithm but now, thanls to the separation of young and old
generations, it is done in much larger intervals.

17
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One Platformindependent Language

Java Collection versus Java Collections

Java Collection

LiQa I Nr2G AydSNBENhOS Ay GKS

Java Collections

O

It implements the polymorphic algorithms that operate on the collectidhmeansthe same

method can be used on many different implementations of the appropriate

Collection interface(Collections.synchronizeMap(collection), I€ciions.sort(collection),
Collections.unmodifiableList(collection), Collections.unmodifiableMap(collection), etc.)

T~

[ ¥ 1
[ Set \ I I List I [ Queue |

\)

I SortedMap I

List Interface

9 The List interface provides support fordered collectionsof objects.

9 Lists may contaiduplicate elements.

«interfaces
@ List <E>

java. util

@ ArrayList <E>
java, util

| (& LinkedList <E> |

java, util

(© CopyOnWriteArrayList <E>
java, ut | concurrent

get add  contains  next remove(0) Ilterator.remove

ArrayList O(1) O(l) O(n) O(l) O(n)
LinkedList O(n) O(l) O(n) O(l) O(l)
CopyOnWriteArrayList  [6IgNERIF YEReT{ 1] O(l) O(n)

O(n)
o)
O(n)

18



Main Implementations of List Interface

1. ArrayList:Resizablerray implementation of the List interfack. (i 2 ®estiaHaround

implementation of the List interface.

2.
additional 'legacy methods."

Vector: Synchronized resizablray implementation of the List interface with

LinkedListDoublylinked list implementation of the List interfack.may provide better
performance than the ArrayList implementation if elements are frequently inserted or

deleted within the listL (i §eful falzjueues and doublended queues (deques).

Advantages of ArrayList over Array

Some of the advantages ArrayList has dveayare:

1.
2.

It can grow dynamically

Differences between ArrayList and Array

It provides more powerful insertion @search mechanisms than arrays

ArrayLit

Array

It stores only objects

It can store primitive valueand objects

It can grow dynamically and-wszable

It has fixed size

It can be only single dimensional

It can have multi dimensional

It resides in the Collection framework (java.ut

It resdes in Java core package (java.lang)

Differences between ArrayList andector

ArrayList

Vector

ArrayList is NOT synchronized by default

Vector List is synchronized by default

ArrayList can use only Iterator to access the
elements

Vector list can uskerator and Enumeration
Interface to access the elements

The ArrayList increases its array size by 50
percent if it runs out of room

A Vector defaults to doubling the size of its
array if it runs out of room

ArrayList has no default size

While vector las a default size of 10

Conversion from Arralist to Arrayand Viceversa

ArrayList to Array

Array to ArrayList

List<Element> arrayList = new ArrayList<Element>();
Object[] array =arrayListtoArrayfhew
Object[arrayList.siz§]

List<Element> arrayListnew
ArrayList<Element>(Arrays.asList(array))

19




ArrayList versus LinkedList

1. ArrayListinternally uses and array to store the elements, when that array gets filled by
inserting elements a new array of roughly 1.5 times the size of the original array is
created and all the data of old array is copied to new arEayring deletion, all elements
present in the array after the deleted elements have to be moved one step back to fill
the space created by deletion.

2. Inlinked list data is stored in nodes that leaeference to the previous node and the
next node so adding element is simple as creating the node an updating the next pointer
on the last node and the previous pointer on the new node. Deletion in linked list is fast
because it involves only updatingetimext pointer in the node before the deleted node
and updating the previous pointer in the node after the deleted node.

3. If you need to suppontandom accesswithout inserting or removing elements from any
place other than the end, then ArrayList offéing optimal collection.

4. If, however, you need térequently add and remove elementsom the middle of the
list and only access the list elemesequentially, then LinkedList offers the better

implementation.

Setinterface

9 The Set interface providesethods for accessing the elements of a finite mathematical

set It providesanunordered collectionof objects.

Sets do noallow duplicate elements

Contains no methods other than those inherited from Collection
It adds the restriction that duplicate elemts are prohibited

Two Set objects are equal if they contain the same elements

= =4 =4 A

winterfaces
Set <E>
java.util

r-—— - - - - - L a
| | ‘ |
(& CopyOnWriteArraySet <E> (&) HashSet <E> “interface» (& EnumSet <E>
java.util.concurrer va. utll @ SortedSet <E> java.ut
java, util
& LinkedHashSet <E> «nterfaces
it @ NavigableSet <E>
java, util

————————————————

|
(2 ConcurrentSkipListSet <E> (9 TreeSet <E>

add contains next Note

oy O(h/n)  his the table capacity
a(ly ()

Oin) O(n) oQl)

0(1) acly Oqly

O(logn) O(logn) O{log n)
[T T T ST RO AT M O (log n) O(log n) O(1)
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Main Implementations of Set Interface

HashSet
TreeSet
LinkedHashSet
EnumSet

PwNPE

HashSet

1 A HashSetis an unsorted, unordered Set.
9 It uses the hashcode of the object beingented (so the more efficient your hashcode()
AYLX SYSy (Il idA2y GKS o6SGGSNIFOOSaa LISNF2NXYIFyOS
T 1aS GKAa Oflraa ¢KSy @&2dz ¢glyd I O2ttSOGA2Y 6A
order when you iterate through it.

TreeSet

TreeSet is &ortedsd implementation that keeps the elements in sorted order. The elements
are sorted according to the natural order of elements or by the comparator provided at creation
time.

EnumSet

An EnumSet is a specialized set for use with enum types, all of theeiein the EnumSet type

that is specified, explicitly or implicitly, when the set is created.

Differences between HashSet and TreeSet

HashSet TreeSet

HashSet is under Set interface. So, it does n TreeSet is under SortedSet interface. So, it
guarantee for either sorted order or sequenc| provides elements in a sorted order (natural

order. asceding order).
We can add any type of elements to HashSe We can add only similar types of elements t¢
TreeSet.

21



Queuelnterface

Stack is a data strure that is based on Last in First outKQ rule, while Queues are based on

First in First outRIFQ rule.

winterfaces winterfaces
Queue <> | }—— Deque <E>
jawa. uti jawva. util
AN ,ﬁ &
= |
(& PriorityQueue <E> | I I[
Java. uti : (& LinkedList <E> [G ArrayDeque <E>
| ava.utl ava. utl
(% ConcurrentLinkedQueue <E=>
java. util, concurrent
| C] ArrayBlockingQueue <E=> «interfaces [ winterfaces
ava, util concurrent —==[>{ @ BlockingQueue <E> =—}— | & BlockingDeque <E>
java.util. concurrent java.util.concurrent
& priorityBlockingQueue <E> 57 A b A
ava.util concurrent // / \ |
! 4 (& LinkedBlockingDequeue <E=>
(C] SynchronousQueue <E= ! y wa. utll ceneurrent
java util concurrent ! 1
! y
| G pelayQueue <t> {2 LinkedBlockingQueue <E=
java.util. concurrent java. util. concurrent
poll

PriorityQueue O(logn) O(1)
ConcurrentLinkedQueue O(l) O(n)
ArrayBlockingQueue Ofl) o(l)
LinkedBlockingQueue o) Q1)
FPriorityBlockingQueue Oflog n) O(1)
DelayQueue O(log n) O(1)
LinkedList Oy ol
ArrayDegue afl) O(ly
LinkedBlockingDegqueue O(l) Q1)
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Map Interface

1 A map is an object that stores associations betwkeys and valuegkey/value pairs).
1 Given a key, you camti its value. Both keys and values are objects.
1 The keys must be unique, but the values may be duplicated.
1 Some maps can accept a null key and null values, others cannot.
1 The key class of Map should overretgualsand hashcodemethods of Object
superclass
[ WeakHashMap <K, V= «interfaces «interfaces
java. uti ————1= @ Map <k v= =—| & ConcurrentMap <K, V=
- = java. util java.util cancurrent
(& IdentityHashMap <K, V= - g'; ﬂ
ava.ut /',," /.r' ]
- - winterfaces I
& EnumMap <K, V= o & sortedMap <K, V= (3 ConcurrentHashMap <K, V>
java.uti -~ java. util ava.util concurrent
I,’/
(& HashMap <K, V= $
e winterface= winterfaces
O navigableMap <K,V> |1 | @ ConcurrentNavigableMap <K, v>
java.util java util concurrent

(& LinkedHashMap <K, V>

3 A

: |
(& TreeMap <K, V>
e, ubil

|
| (& ConcurrentSkipListMap <K,V>
| rre

Note

containsKey next
HashMap o1y O(hfn)
LinkedHashMap Ol O(l)
IdentityHashMap o) O(h/n)  h is the table capacity
EnumMap ol) O(l)
TreeMap O(log n) O(log n)

h is the table capacity

ConcurrentHHashMap o) O{h/n) h is the table capacity

ConcurrentSkipLisiMap oI GEE VRS GT-§1)] O(l)

Main Implementations of Map

1. HashMap
2. HashTable
3. TreeMap
4. EnumMap
TreeMap

TreeMap actually implements the SortedMap interface which extends the Map interface. In a
TreeMap the data will be sorted in ascending order of keys according to the natdeal for

the key's class, or by the comparator provided at creation time. TreeMap is based on the Red
Black tree data structure.
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HashMapversusTreeMap

i For inserting, deleting, and locating elements in a Map, the HashMap offers the best
alternative.

91 If, however, you need to traverse the keys in a sorted order, then TreeMap is your
better alternative.

1 Depending upon the size of your collection, it may be faster to add elements to a
HashMap, and then convert the map to a TreeMap for sorted key traversal.

Differences between HashMap and HashTable

HashMap HashTable

HashMap lets you have null values as well a8 HashTable does not allow null values as key
one null keyOnly one NULL is allowed as a | and valueThepropertiesclass is a subclass ¢
key in HashMap. HashMap does not allow | HashTable that can be read from or written t
multiple keys to be NULL. Nevertheless, it cg a stream.

have multiple NUL values.

The iterator in the HashMap is faihfe. The enumerator for the Hashtable is not fail
safe.
HashMap is NOT synchronized. Hashtable is synchronized.

Collection Views provided by Map
1. Key Set allow a map's contents to be viewed as a set of kEgySet is a set returned
by thekeySet | method of the Mapinterface
2. Values Collection allow a ma's contents to be viewed as a set of valuéalues
Collection View is a collection returned by tedues § method of the Mapinterface
3. Entry Set allow a map's contents to be viewed as a set ofkalyile mappingsEntry
Set view is a set that is retued by theentrySet § method in theMap interface.
Traverse Collection

There are two ways to traverse collections:

1. Using Iterator or Enumeration
2. Using Enhanced For Loop

Iterator interface provide$unctionsfor:
Creating the data structure
w dd(e)

w FRR!'ffoOo0
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Querying the data structure

geegeee
Uy O D¢ Q¢ O~
— o c-
:—hm)
~A C.
(@]
O
c-

O <, <, D

c- C

Modifying the data structure

W NBY2@3S06S0

W NBY2@S! £tfo00
w NBGFAY!ffoO0
W Of SI ND O

Iterator

The lteratorinterface is used to step through the elements of a Collection.

Iterators let you process each element of a Collection.

9 Ilterators are a generic way to go through all the elements of a Collection no matter how
it is organized.

9 [lterator is an Interface implaented a different way for every Collection.

To use an iterator to traverse through the contents of a collection, follow these steps:

Obtain an iterator to the start of the collect2 y 6 & OF f f sigedtor) KS O2f £ SO0 A

method.

1 Setup aloop that makescall tohasNex{). Have the loop iterate as long as hasNext()

returns true.

Within the loop, obtain each element by callingxt().

Iterator also has a methodmove() when remove is called, the current element in the

iteration is deleted.

=a =9

=a =9

= =

Fail Fast/Ste Iterator

Because, if list is structurally modified at any time after the iterator is created, in any way except
through the iterator's own remove or add methods, the iterator will throw a
ConcurrentModificationException. Thus, in the face of concumeadification, the iterator fails
quickly and cleanly, rather than risking arbitrary, raeterministic behavior at an undetermined
time in the future.
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Differences between Enumeration and lterator

Enumeration

Iterator

Enumeration doesn't have a reame() method

Iterator has a remove() method

Enumeration acts as Reaxtly interface,

because it has the methods only to traverse
and fetch the objectsSo, Enumeration is use
whenever we want to make Collection objeci
as ReadDnly.

Iterator can be usetb edit the collection by
adding or removing elements. It can be
abstract, final, native, static, or synchronized

Listlterator

Listlterator is just like Iterator, except it allows us to access the collection in eithéortvard
or backward directionand lets us modify an element

Sorting Mechanisms

Collections can use either Comparable or Comparator interfaces to define the sorting order

Comparabldnterface

The Comparable interface is used to sort collections and arrays of objects using
the Cdlections.sort()andjava.utils.Arrays.sort(methods respectively. The objects of the class
implementing the Comparable interface can be ordered.

The Comparable interface in the generic form is written as follows:

interface Comparable<T>

where T is th@ame of the type parameter.

All classes implementing the Comparable interface must implementahgareTo(Jnethod that has the
return type as an integer. The signature of t@mmpareTo(nethod is as follows:

int i = objectl.compareTo(object2)

1 If objectl < object2: The value of i returned will be negative.
91 If objectl > object2: The value of i returned will be positive.
1 If objectl = object2: The value of i returned will be zero.
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Differences between Comparable and Comparator Interfaces

Comparabé Comparator

It uses the compareTo() method. It uses the compare() method.

int objectOne.compareTo(objectTwo). int compare(ObjOne, ObjTwo)

It is necessary to modify the class whose A separate class can be created in ordesort
instance is going to be sorted. the instances.

Only one sort sequence can be created. Many sort sequences can be created.

It is frequently used by the API classes. It used by thirdparty classes to sort instances
Summary

[LET} An object that maps keys to values. A map cannot contain duplicate keys; each key can map to at most one value
ELGELILET A Map that further provides a total ordering on its keys

LEMEELIE A SortedMap extended with navigation methods returning the closest matches for given search targets

[ LTEL T LET ] A Map providing additional atomic putifAbsent, remove, and replace methods.

NPT BT T BT A ConcurrentMap supporting NavigableMap operations, and recursively sa for its navigable sub-maps.

WEHAN ordered collection

RN A collection that contains no duplicate elements

PR LR A Set that further provides a total ordering an its elements

EMIETELETA SortedSet extended with navigation methods reporting closest matches for given search targets

BT A collection designed for holding elements prier te processing

PELDEDNTIA linear collection that supports element insertion and removal at both ends

EINTART DR A Queuwe that additionally supports operations that wait for the queue to become non-empty when retrieving an element,
and wait for space to become available in the queue when storing an element

N L TENE A Deque that additionally supports blocking operations that wait for the degque to become non-empty when retrieving an
elameant, and wait for space to becoma available in the deque when storing an elemant
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One Platformindependent Laguage

I}Ilanter 6 - Java Threading ﬂllllﬂl

Java Threads

new Thread() yield()

Blocked

Mot Runnable

Runnable

stk resume

notify

suspend
wait

Running
yield

stop(). o7
run() exits

Java Thread Lifecycle

An application that creates an instance of Thread must provide the t@devill run in that
thread. There are two ways to do this:

Provide a Runnable object

The Runnable interface defines a single method, run, meant to contain the code executed in the
thread. The Runnable object is passed to the Thread constructor, as ihefloRunnable

example:

public class HelloRunnahilaplementsRunnablef
public voidrun() {
System.out.printin("Hello from a thread!");
}
public static void main(String argsl]) {
(new Threadnew HelloRunnable()ptart();
}
}
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Subclass Thread

The Thread class itself implements Runnable, though its run method does nothing. An
application can subclass Thread, providing its own implementation of run, as in the HelloThread
example:

public class HelloThreagktends Thread
public voidrun() {
System.out.printin("Hello from a thread!");

}
public static void main(String argsl]) {
(new HelloThread(®tart();

}
}
Notice that both examples invoke Thread.start in order to start the new thréhdfirst idiom,

which employs a Runnable object, is more general, because the Runnable object can subclass a
class other than Thread.

Concurrency and Mulihreading in Java

It covers the concepts of parallel programming, immutability, threads, the esefnatmework (thread
pools), futures, callables and the fgidin framework.

Concurrency
Concurrency is the ability to run several programs or several parts of a program in parallel. If a time
consuming task can be performed asynchronously or in partilislimprove the throughput and the

interactivity of the program.

A modern computer has several CPU's or several cores within one CPU. The ability to leverage these
multi-cores can be the key for a successful highume application.

Process versus Tead

A process runs independently and isolated of other processes. It cannot directly access shared data in
other processes. The resources of the process, e.g. memory and CPU time, are allocated to it via the
operating system.

A thread is a so called lityteight process. It has its own call stack, but can access shared data of other
threads in the same process. Every thread has its own memory cache. If a thread reads shared data it

stores this data in its own memory cache. A thread careea the shared dta.

A Java application runs by default in one process. Within a Java application you work with several threads
to achieve parallel processing or asynchronous behavior.

Concurrencydsues

Threads have their own call stack, but can also access sharadTdegrefore you have two basic
problems, visibility and access problems.
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A visibility problem occurs if thread A reads shared data which is later changed by thread B and thread A is
unaware of this change.

An access problem can occur if several threexkas and change the same shared data at the same time.
Visibility and access problem can lead to

Liveness failureThe program does not react anymore due to problems in the concurrent access of data,
e.g. deadlocks.

Safety failure:The program createimicorrect data.

30



Two Unique Languages

enamer 7- Unified Modeling Language [“Mn

Static Diagrams (Structural)

1. Use Case
2. Class

Dynamic Diagrams (Behavioral)

1. Object

2. Sequence (Interaction)

3. Collaboration (Interaction)
4. State Chart

5. Actinty

Implementation Diagrams

1. Component
2. Deployment
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Packages

o 1 ]
racie HHHETA Database

Interfaces

1

Sybase

* O+ namespace.

o | - ¥
com. hulub s Java.awt
]
Application
Tools | N
—l A"
RS

* Group together functionally-similar classes.

* Derived classes need not be in the same package.

* Packages can nest. Outer packages are sometimes
called domains. (In the diagram. “Tools™ 1s arguably
an outer package_ not a domain).

* Package name is part of the class name (e g given the
class fred in the flintstone package, the fully-qualified

class name 1s flintstone fred).

* Generally needed when entire static-model won't fit

on one sheet.

Classes (Box contains three compartments)

Clasa name
Attributes:

Operations:

1. The name compartment (required) contains the class
name and other documentation-related information:
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Eg.:
Some_class «abstract»
{ author:  George Jetson
modified: 10/6/2999
checked out: y
}

* Guillemets identify stereotypes. E.g_; «staticy,
wabstracty «JavaBean». Can use graphic instead of
word.

* Access privileges (see below) can precede name.

+ Inner (nested) classes identify outer class as prefix
of class name: (Outer.Inner or Quter::Inner).

. The aftributes compartment (optional):

* During Analysis: identify the attnbutes (1e. defin-
ing charactenstics) of the object.

* During Design: identify a relationship to a stock
class.
This:

Perecn

String name;

15 a more compact (and less informative) version of
this:

Pereon String

=
Everything, here, 1s private. Always. Peniod.

. The operations compartment (optional) contains

method definitions. Use implementation-language
syntax, except for access privileges:

+|public

#|protected

- |private

~|package (my extension to UML)?

* Abstract operations (C++ virtual, Java non-final)
indicated by italics (or underline).

* Boldface operation names are easier to read.

If attributes and operations are both omitted, a more com-
plete defimtion 1s assumed to be on another sheet.
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Associations (relationships between classes)

1..% ralationship 1. Wl
yiy A'E role 1n B BE's role 1in A B

= Associated classes are connected by lines.

= The relationship 1s 1dentified, if necessary, witha < or
= to indicate direction (or use solid arrowheads).

= The role that a class plays in the relationship 1s identi-
fied on that class's side of the line.

= Stereotypes (like «friend») are appropriate.

= Umidirectional message flow can be indicated by an
arrow (but 1s implicit 1n situations where there 15 only
one role):

Sender o Recelver

» Cardinality:

1 Usually omatted 1f 1:1
n Unknown at compile time, but bound.
0.1 |(1.2 1.n)
1.* |1 or more
* 0 or more
= Example:
Company

jive me_a_ralse{Employee e

Employes

T:l <works for 1..n boss

ou re fired{) 1

1..+ |f1un}:.1.EE|

emp loyer pecn

claes Company

{

private Employee[] pecn - new Employee [n] ;
public woid give me a raise( Employee & ) | ... }

}

claes Employee

{ private Company employer;
private Employee bosa;
private WVector flunkies - new Wector{);
public woid you re fired{} { ... }

}

(A Java Vector is a variable-length array. In this case it
will hold Employee objects)
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Implementation Inheritance

EuperClaes

wold concrete(};
int owverridel();

?

cubClaas

+

int overrida(};
+ int additicnal();

Outline arrows identify dertvation relationships: extends,
implements, 1s-a_ has-properties-of, etc. Variations include:

+

E;%;; | E;i;;
Interface Inheritance
TJaer
£{} | x.operation(} }
| relat ionship

x
Implementer Iface Name
T

operationi) w

In C++ an interface is a class containing nothing but pure
virtual methods. Java supports them directly (c.f “abstract
class,” which can contain method and field definitions m
addition to the abstract declarations.)

My extension to UML: rounded comers identify interfaces.
If the full interface specification 1s in some other diagram_ I
use:

[ toplementer | wame }—{ user |

Strict UML uses the «interfaces stereotype in the name
compartment of a standard class box:

In;e:faceﬂame
winterface»

Operaticne

Interfaces contain no attnbutes, so the atinbute compart-
ment is always empty.
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Static Diagramsg 1. Use Case (Structural)

Use case modeling is an approach to capture user requirements.-gageeis a sequence of interactions
between the userand the system under consideration to achieve a goak case diagrams model the
functionality of a system using actors and use cases. Use cases are services or functions provided by the
system to its users.

Actors 4«subsystem:
Bank ATM Use Cases

Check
Balances

Withdraw
Customer Cash
Transfer i‘ l
Funds =
Bank

Maintenance

T |

ATM Technician
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Static Diagramg, 2: Class (Stretural)

A class diagramisagraphiga G F GA 2y F2NJ RSLIAOGAy3a (GKS aeaisSvyaQa
one another. Classes relate to each other through different forms of association.

Class dlag ram Composition __ Active Class
<@ EventQMgr
Class
Depend‘?\f}i}; s Event + post(e : Evgnt)
e — — + suspend( )
Abstract Class : flush( )
Window
Visibility Signature
+ postEvent(Event) | . :
# processEvent(Event) ! W'”FiOWS 5h0U|Ci>
e VAN L---- not implement
Abstract oﬁéraﬁon ___Specialization Event processing
Class —{ Name Interface realization “Note
Frame’ H_} Interface
¢+ menuBar : MenuBar MenuContainer
Abutes + setTitle(String) _~ Association

) . .+ remove(Menu) Aperesation
Operations | 4 paramString( ) : String l sEE

MenuBar [—*—

Responsabilities : J +
- Manage a MenuBar
— Process events

Menultem

Extrac ompartments
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Dynamic Diagramg 1: Object (Behavioral

Object diagrams are also closely linked to class diagrams. Just as an object is an instance of a class, an
object diagram could be viewed as an instance of a class diagram. Object diagrams describe the static
structure of a system at a particular tinaed they are used to test the accuracy of class diagrams.

TRAIN #1 : TRAIN mv1 - TRAIN JOURNEY
Train_ID =1 Sdarting_from - Malvem
Terminaing = Worsester

Train_type = “Express® Joumey_time =25 min
Max_speed = 190 kph

get_train_id() : 1 Integer
set_type ( "Express” : Text) o - TRAIN JOURNEY
In_service { True : Boolean) ———
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Dynamic Diagramg 2: Seqence (Behavioralnteraction

Sequence diagrams describe interactions among classes in terms of an exchange of messages over time.
{SljdzSy O0OS RAF3AINI YA Y2RSE

GKS ReylrYAO

FaLSoia

27T

of messages rather tmarelationship between objects. A sequence diagram maps the flow of logic or flow

of control within a usage scenario into a visual diagram enabling the software architect to both document
and validate the logic during the analysis and design stages.

Sequence diagram

Object Anonymous object

a: AppCirl

M Callback

connect()

,Object creation

J

- ‘ Temporary object
«create»
———» : Socket

send(x) >

al:hCom l :
. _.L..,J— send(x) -~ :
Sequence label -/
. Call
]_\Iessa'ge
.
Focus of control”
Return
- ®------ —
Recursion ——— ’
Lifeline

«destroy» I E:

Object destruction
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Dynamic Diagramg 3: Collaboration (Behavioral)interaction

A collaboration diagram describes interactions among objects in terms of sequenced messages.
Collaboration diagrams represent a combination of information taken from class, sequedcesaicase
diagrams describing both the static structure and dynamic behavior of a system.

Collaboration diagram

JMaths
Name
+ Biginteger
+ Fractional
Package + Trigonometrics
Random A
___.:Il

‘ + RandomGenerator ‘

Dependency

‘ — RandomSeed #

|~ Package content

A
i«impo »
. . Import dependency
Simulation
]
T NeuralNetwork
Generaliiéﬁml
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Dynamic Diagrame 4: StateChartDiagram (Behavioral)

A statechart diagram is a graph in which nodes correspond to states and directed arcs «ordesp
transitions labeled with event name# state diagram combines states and events in the form of a
network to model all possible object states during its life cycle, helping to visualize how an object
responds to different stimuliA state chart diagam shows the behavior of classes in response to external
stimuli. This diagram models the dynamic flow of control from state to state within a system.

State diagram
- Final state
O" _ Nested state
K !-_ftatc—:-
‘off / Reset / 4 ' N
— s mode . R
/ ) . - H diti
,O” Time keeping |+ = f’"r ecing)
- | / set [timeOk
| N wa”tghdog / check() y [ .\]
Initial state A .. .
~ | Minute editing .
set/ setIime{ ) e o Guard
Internal transition | ) .
. I\ Time edltln%,
! | Tl‘ﬂilSiTit“;ll
Event Action
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Dynamic Diagrame 5: Activity (Behavioral)

An activity diagram is a type of flow et with additional support for parallel behavior.Activity

diagrams include the following new concepBranches and Merges model the conditional behavior of
activity diagrams. A branch has sngle incoming transition and multiple, conditional, outgoing
transitions. The control flow idirected to one of the outgoing transitions depending on the condition
satisfied. A merge is a node the activity diagram at which the conditional behavior terminates. Each
branch in an activitydiagram has a correspondjnmerge.An activity diagram illustrates the dynamic
nature of a system by modeling the flow of control from activity to activity. An activity represents an

operation on some class in the system that results in a change in the state of the system.yT guitiaity

diagrams are used to model workflow or business processes and internal operation. Because an activity

diagram is a special kind of state chart diagram, it uses some of the same modeling conventions.

Activity diagram

Object flow

Comm. subsystem

e

. - Y
: TMsg -:#( Build message |
[ready] . o
Concurrent fork - .l
—
Y _ \
I/I’m‘-:}rm a Iicatior;\ | ""/. Send message \"I
J PP ) \ 9 )

y

Concurrent join =

Sequential branch~”

[timeout] |

f,r’_
= :
Y Retry comm )

~,
\

L

Fmal
state

'

- Initial

state

™ Action

state

Swimlane
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Implementation Diagramg 1: CompmentDiagram

A component diagram describes the organization of the physical components in a system.

Component diagram

Name -
/o Realization

Component

? libjpeg.s® +C v

‘ olversion=62.0.0} Displayable

__Interface

Decode.o
Tagged \'nlug XL_JtIIS'O decoder.cfg
_#Utils.o ]
Contents : _-File
| il

% decoder

(executable) Table

. States.tbl ."'/

-
e
-
&

Dependency
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Implementation Diagramg 2: DeploymenDiagram

Deployment diagrams depict the physical resources in a system including nodes, congposuacht

connections.

Client «— processing node
PC dem}e node
Playlis | /
Support v
L Web
communication - Repository
. (playlists)

JukeBox System -

. A1 nacl
Playlist | ,::‘} —0Conecinon
g_ Support playlist r
Playback  [<™7
Mechanism ‘E’-..___‘_
Paymeni
componants

Support




Two Unique Languages

Introduction

SQL (pronounced as Sequel), referred to as Structured Query Language igraanpmmg language
designed for managing data in relational database management systems (RDBMS).

The SQL language is subdivided into several language elements, including:

1 Clauseswhich are constituent components of statements and queries. (In some ¢hses,are
optional.)[11]

1 Expressionswhich can produce either scalar values or tables consisting of columns and rows of
data.

1 Predicates which specify conditions that can be evaluated to SQL thaedeed logic (3VL) or
Boolean (true/false/unknown) trutlvalues and which are used to limit the effects of statements
and queries, or to change program flow.

1 Queries which retrieve the data based on specific criteria. This is the most important element of
SQL.

1 Statements which may have a persistent effect gohemata and data, or which may control
transactions, program flow, connections, sessions, or diagnostics. SQL statements also include
the semicolon (";") statement terminator. Though not required on every platform, it is defined as
a standard part of th&QL grammar.

1 Insignificant whitespacds generally ignored in SQL statements and queries, making it easier to
format SQL code for readability.

Classification

The SQL statements are classified as follows:
1) Data Definition Language (DDL)

These statments are used to define the database structure or schema. It manages table and index
structure. Some examples are:

1. CREATHRo create objects in the database

2. ALTERalters the structure of the database
3. DROR delete objects from the database
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4. TRUNCATEremove all records from a table, including all spaces allocated for the records are
removed

5. COMMENTadd comments to the data dictionary

6. RENAMErename an object

2) Data Manipulation Language (DML)

These statements are used for managing data withiresa objects. It is the subset of SQL used to add,
update and delete data. Some examples are:

SELECTretrieve data from the a database

INSERTinsert data into a table

UPDATEupdates existing data within a table

DELETEdeletes all records from t@able, the space for the records remain
MERGE UPSERT operation (insert or update)

CALL: call a PL/SQL or Java subprogram

EXPLAIN PLAMXplain access path to data

LOCK TABLEontrol concurrency

NGO AMWDNE

3) Data Control Language (DCL)

The Data Control Langge (DCL) authorizes users and groups of users to access and manipulate data. Its
two main statements are:

1. GRANT authorizes one or more users to perform an operation or a set of operations on an
object.
2. REVOKEeliminates a grant, which may be the deft grant.

4) Transaction ContrdlanguaggTCL)

These statements are used to manage the changes made by DML statements. It allows statements to be
grouped together into logical transactions.

COMMIT- Persist the changes

SAVEPOINTdentify a pointin a transaction to which you can later roll back

ROLLBAGCHKestore database to original since the last COMMIT

SET TRANSACTICODhange transaction options like isolation level and what rollback segment to
use

PO

Normalizationc 3 Normal Forms

The purposés to
1 Remove Redundancy
1 Maintain Data Integrity
1 Improve Efficiency

First Normal Form (INF)No repeating attributes or group of attributes (No repeating columns)

46



Second Normal Form (2NFAIl nonkey attributes must depend on the whole key (No repegtows)

Third Normal Form (3NF)No dependencies on nekey attributes (No transitive functional
dependencies)

Cartesian product

Also referred to as a croggin product, returns all the rows in all the tables listed in the query. Each row
in the fird table is paired with all the rows in the second table. This happens when there is no relationship
defined between the two tables.

Joins

SQL Joins are used to relate information in different tables. A Join condition is a part of the SQL query that
retrieves rows from two or more tables. A SQL Join condition is used in the SQL WadE&RE&f SELECT,
UPDATE and DELETE statements. SQL Joins can be classified into Equi joins and Non Equi joins.

SQL Equi Join
It is a simple sql join condition which usée tequal sign as the comparison operator.
Equi Join is further classified into two categories:

1. SQUnner Join
All the rows returned by the sql query satisfy the sql join condition specified.

2. SQLOuter Join
This sql join condition returns all rows frdmoth tables which satisfy the join condition along
with rows which do not satisfy the join condition from one of the tables. The sql outer join
operator in Oracle is (+) and is used on one side of the join conditionTdrdy.are further
classified intdeft and right outer joins.

Left Outer Join
If the (+) operator is used in the left side of the join condition it is equivalent to left outer join.

Right Outer Join
If used on the right side of the join condition it is equivalent to right outer join.

SQ Non-Equi Join
Itis a sql join condition which makes use of some comparison operator other than the equal signdike
>= <=z

SeltJoin
A Self Join is a type of sql join which is used to join a table to itself, particularly when the table has a

FCQREIGN KEY that references its own PRIMARY KEY. It is necessary to ensure that the join statement
defines an alias for both copies of the table to avoid column ambiguity.

Visit http://beginnersgttutorial.com/ and http://www.plsgttutorial.com/
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OracleSQ. andPL/SQL Quick Reference

WHERE conditiom) ;
Manipulating Data
INSERT Statement (one row)
INSERT INTO table [ (column [,column...])]
VALUES (value [,value...]) ;
INSERT Statement with Subguery
INSERT INTO table [ column(, column) ]
subguery ;
UPDATE Statement
UPDATE table
EET column = value [, column = value,...]
[WHERE condition] ;
Updating with Multiple-column Subquery
UPDATE table

SELECT Statement
SELECT [DISNCT] {*, column [alias],...}

FROM table

[WHERE condition(s)]

[ORDER BY {column, exp, alias} [ASC|DESC]]
Cartesian Product
SELECT tablel.*, table2.*,[...]

FROM tablel,table2[,...]
Equijoin(Simple joins or inmer join)
SELECT tablel.*,table2.*

FROM tablel,table2

WHERE tablel.column = tablel.column
Non-Equijoins

SET (column, columm,...) =
SELECT tablel.*, table2.* (column, column,...)
FROM tablel table2 (SELECT column, colummn,...
: FROM table

WHERE tablel.column

BETWEEN table2.columnl AND table2.column2
Quter joins
SELECT tablel.*,tablel.*

FROM tablel,table2

WHERE tablel.column(+) = tableZ.column
SELECT tablel.*,tablel.*

FROM tablel,table2

WHERE tablel.column = table2.column(+)
Self Joins
SELECT aliasl.*, alias2.*

FROM tablel aliasl,tablel alias2

WHERE aliasl.column = aliasZ.column
Aggregation Selecting
SELECT [column,] group_function{column)

FROM table

[WHERE condition]

[GROUP BY group by expression]

[HAVING group condition]

[OCRDER BY columm] ;
Group function

WHERE condition)
WHERE condition ;
Deleting Rows with DELETE Statement
DELETE [FROM] table
[WHERE conditon] ;
Deleting Rows Based on Another Table
DELETE FROM table
WHERE column = (SELECT column
FROM table
WHERE condtion) ;
Transaction Control Statements
COMMIT ;
SAVEPOINT name ;
ROLLBACK [TO SAVEPOINT name] ;
CREATE TABLE Statement
CREATE TABLE [schema.]table
(column datatype [DEFRULT expr] [,-.-1) ;
CREATE TABLE Statement with Subquery
CREATE TABLE [schema.]table
[(column, columm...)]

AS sub
AVG ( [DISTINCT|ALL]n) Dataty;g query
COUNT (* | [DISTINCT |ALL . .

| |ALL] expr) VARCHARZ (size) CHAR(size) NUMBER (p, 5) DATE
MAX { [DISTINCT|ALL] expr) LONG CLOB RAW LONG RAW
MIN { [DISTINCT|ALL] expr) oon mporE

STDDEV ( [DISTINCT |ALL]n)
SUM ( [DISTINCT |ALL]n)
VARTANCE ( [DISTINCT|ALLIn)

ALTER TABLE Statement (Add columns)
ALTER TABLE table
ADD (column datatype [DEFAULT expr]

Sub
SELE:;rielect list [, column datatype]...) ;
FROM table Changing a column’'s type, size and default of a Table

ALTER TABLE table
MODIFY (column datatype [DEFAULT expr]
[, column datatype]...) ;

WHERE expr operator (SELECT select_list FROM table);
single-row comparison operators
= > = < o= <>
R . Dropping a Table
miltiple-row comparison operators DROP TABLE table

IN ANY ALL i
Ch. 1; the Name of Ob t
Multiple-column Subgqueries anging € oF an Jee

REENAME ©ld name TO new name ;
SELECT column, column, Trancating a Table

FROM table
TRUNCATE TABLE table ;
WHERE (column, column, ...} IN
Adding Comments to a Table
{SELECT column, column,
COMMENT ON TABLE table | COLUMN table.column
FROM table
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IS “text’ ; [{alias[, alias]...)]

Dropping a comment from a table AS subguery
COMMENT ON TABLE table | COLUMN table.column IS " ; [WITH CHECK OPTION [CONSTRAINT constraint_name] ]
Data Dictionary [WITH READ ONLY] ;
ALL_OBJECTS USER_OBJECTS Removing a View
ALL TABLES USER_TABLES DROP VIEW view ;
ALL CATALOG USER_CATALOG or CAT CREATE SEQUENCE Statement
ALL COL_COMMENTS USERE_COL_COMMENTS CREATE SEQUENCE seguence
ALL TAB_COMMENTS USER_TABE COMMENTS [INCREMENT BY n]
Defineing Constraints [START WITH n]
CREATE TABLE [schema.]table [{MAXVALUE n| NOMAXVALUE}]
(column datatype [DEFAULT expr] [NOT NULL] [[MIN’VALU‘E n| NOMINVALUE]]
[column constraint],... [{CYCLE | NOCYCLE}]
[table constraint][,...1) ; [{CACHE [n|20]| NOCACHE}] ;
Column constraint level Pseudocolumns
column [CONSTRAINT constraint_name] constraint_type, sequence . NEXTVAL sequence . CUREVAL
Constraint type Modifyilng a Sequence (No START WITH option)
PRIMARY KEY REFERENCES table (column) UNIQUE ALTER SEQUENCE sequence
CHECK (codition) [INCREMENT EY n]
Table constraint level (except NOT NULL) [{MAXVALUE n| NOMAXVALUE}]
column, ..., [CONSTRAINT constraint name] [{MINVALUE n| NOMINVALUE]]
constraint_type (columm,...), [{CYCLE | NOCYCLE}]
NOT NULL Constraint (Only Column Level) [{CACHE [n|20]| NOCACHE}] ;
CONSTRAINT table[_colummn...]_nn NOT NULL ... Removing a Sequence
UNIQUE FKey Constraint DROP SEQUENCE sequence ;
CONSTRAINT table[_column..] uk UNIQUE (column[,...]) Creating an Index
PRIMARY Key Constraint CREATE INDEX index
CONSTRAINT table[ column..] pk PRIMARY (column[,...]) ON TABLE (column[,column]...) ;
FOREIGN Key Constraint Removing an Index
CONSTRAINT table[_ column..]_fk DROP INDEX index ;
FOREIGN EKEY (column[,...]) Synoyms
REFERENCES table (column[,...]) [ON DELETE CASCADE] CREATE [PUBLIC] SYNONYM synonym FOR object ;
CHECK constraint Removing Synonyms
CONSTRAINT table[_column..]_ck CHECK (condition) DROP SYNONYM synonym ;
Adding a Constraint (except NOT NULL) Data Dictionary
ALTER TABLE table ALL VIEWS USER_VIEWS
ADD [CONSTRAINT constraint name ] type (column) ; ALL_SEQUENCES USER_SEQUENCES
Adding a NOT NULL constraint ALL INDEXES USER_INDEXES
ALTER TABLE table ALL TIND COLUMNS USER_IND COLUMNS
MODIFY (column datatype [DEFAULT expr] System Privileges (DBA) User System Privileges
[CONSTRAINT constraint_name_n.n] NOT NULL) ; CREATE USER CREATE SESION
Dropping a Constraint DROP USER CREATE TABLE
ALTER TABLE table DROP ANY TABLE CREATE SEQUENCE
DRCP CONSTRAINT constraint name ; BACKUP ANY TABLE CREATE VIEW
ALTERE TABLE table CREATE PROCEDURE
DROP PRIMARY KEY | UNIQUE (column) | Creating Users
CCONSTRAINT constraint_name [CASCADE] ; CREATE USER user
Disabling Constraints IDENTIFIED BY password ;
ALTER TABLE table Creating Roles
DISABLE CONSTRAINT constraint_name [CASCADE] ; CREATE ROLE role ;
Enabing Constraints Granting System Privileges
ALTER TABLE table GRANT privelges([,...] TO user[,...] ;
ENABLE COMETRAINT constraint_name ; GRANT privelges TO role ;
Data Dictionary GRANT role TO user[,...] ;
ALL_ CONSTRAINTS USER_CONSTRAINTS Changing Password
ALL CONS_COLUMNS USER_CONS_COLUMNS ALTER USER user IDENTIFIED BY password ;
Creating a View Dropping Users
CREATE [OR REFLACE] [FORCE|NOFORCE] VIEW view DROP USER user [CASCADE] ;
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Dropping Roles
DROP ROLE role ;
Object Privileges

Object Table View Sequence Procedure
ALTER X X
DELETE X X
EXECUTE X
INDEX X
INSERT X X
REFERENCES X
SELECT X X X
UPDATE X X
Object Privileges
GRAND object_priv [(column)]
ON cbject
TO {user|role|PUBLIC}
[WITH GRANT OPTICN] ;
Revoking Object Privileges
REVOKE {privilege [,privilege...] | ALL}
ON object
FROM {user[,user...]|role|PUBLIC}

[CASCADE CCNSTRAINTS] ;
Data Dictionary
ROLE_SYS PRIVS
ROLE TAB PRIVS
USER_TAB PRIVS MADE
USER_COL_PRIVS_MADE
PL/SQL Block Structure
DECLARE --Optional

--Variables, Cursors, User-defined exceptions
BEGIN --Mandatory

--50L statements

--PL/SQL statements
EXCEPTION --Opticnal

--Actions to perform when errors occur

USER_ROLE PRIVS
USER_TAB_DRIVE RECD
USER_COL_PRIVE_RECD

END ; --Mandatory

PL/SQL Block Type

Anonymous Procedure Function

[DECLARE] PROCEDURE name FUNCTION name
Is RETURN datatype IS
[DECLARE] [DECLARE]

BEGIN BEGIN BEGIN

--statements --statements --statements

[EXCEPTICON] [EXCEPTICON] [EXCEPTICN]

END ; END ; END ;

Declaring PL/SQL Variables

identifier [CONSTANT] datatype [NOT NULL]
[:=|DEFAULT expr] ;

Assigning Values to Variables

identifier := expr ;

Base Scalar Datatypes

VARCHRRZ (n) NUMBER (p, S) DATE CHER (1)
LONG LONG RAW BOOLEAN

BINARY INTEGER PLS_TNTEGER
The %TYPE Attribute

table name.column name%TYPE ;
variable_name%TYPE ;
Composite Datatypes

TABLE RECORD NESTED TAEBLE VARRAY
LOE Datatypes
CLOB BLCB BFILE NCLOB

Creating Bind Variables
VARIABLE variable_name dataype
Displaying Bind Variables
PRINT [variable_name]
Commenting Code
--prefix single-line comments with two dashes
J/* Place muti-line comment between the symbols */
SELECT Statements in PL/SQL
SELECT {column list|*}
INTO {variable name[,variable name]...
| record name}

FROM table
WHERE condition
Implicit Cursor Attributes for DML statements
E0L%ROWCOUNT
SOL%FOUND
E0L%NOTFOUND
ES0QL%ISOPEN
Constrol Structures
IF Statement Basic Loop
IF condition THEN LOOP

statements ; statements;
[ELSIF condition THEN

statements ;] EXIT [WHEN conditiom];

[ELSE END LOOP
statements;]

END IF ;

FOR Loop WHILE Loop

FOR conter in [REVERSE] WHILE condition LOOP
lower. .upper LOOP statementl;
statementl; statement2;
statement2; Ca
. END LOOP ;

END LOOP;

Creating a PL/SQL Record
TYPE record name_ type IS RECORD
(field declaration[,field declaration]...) ;
record name record name type ;
Where field declaration is
field name {field type|variable%TYPE|
table.column$TYPE | table%ROWTYEE}
[[NOT NULL] {:=|DEFAULT} expr]
Referencing Filelds 1n the Record
record name.field name
Declaring Records with the %ROWTYPE Attribute
DECLARE
record name reference¥ROWTYPE
Creating a PL/SQL Table
TYPE type_name IS TABLE OF
{column_scalr_ type|variable%TYPE|table.column%TYPE
|variable%ROWTYPE} [NOT NULL]
[INDEX BY BINARY INTEGER] ;
identifier type name ;
Referencing a PL/SQL table
pl_sgl_table name(primary key value)
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Using PL/SQL Table Method
table name.method name [ (parameters)]
PL/SQL Table Methods
EXITS (n) COUNT FIRST LAST
NEXT (n}) EXTEND (n,1) TRIM
PL/SQL Table of Records
TYPE table name_type IS TABLE OF table name¥ROWTYPE
INDEX BY BINARY INTEGER ;
table_name table name type ;
Referencing a Table of Records
table name (index).field
Declaring the Cursor in Declaration Section
CURSOR cursor name IS select statement ;
record name curscr name¥ROWTYPE ;
Opening and Closing the Cursor
OPEN cursor_name ;
CLOSE cursor name ;
Fetching Data from the Cursor
FETCH cursor name
INTO [variablel(,variablez,...)
| record name] ;
Explicit Cusor Attributes
cursor_name%ISOPEN
cursor_name%NOTFOUND
cursor name%FOUND
cursor name¥ROWCOUNT
Cursor FOR Loops
FOR record name IN cursor name LOOP
statementl;
statement2;

PRIOR (n)
DELETE

END LOCP;

Cursor FOR Loops Using Subqueries

FOR record name IN (subgqueries) LOOP
statementl

END LOOP ;
Cursors with Parameters
CURSCR cursor_name [(cursor_parameter name datatype

[ie-.1}]
IS select_statement

[FOR UPDATE [OF column_reference] [NOWATIT]] ;
Parameter Name

cursor_parameter_name [IN] datatype [{:=|DEFAULT}expr]

Openning with Parameters
OPEN cursor_ name (Cursor_parameter namel[,...]1);
Cursor FOR Loops with parameters
FOR record name IN cursor_ name (Cursor_ parameter name
[,...1} LooP

statementl;

statementz;

END LOOP;

WHERE CURRENT OF clause

UPDATE | DELETE WHERE CURRENT OF cursor name ;
Predefined Exceptions

NO_DATA FOUND

TOO_MANY ROWS

INVALID CURSOR

ZERQO DIVIDE

DUP_VAL ON_INDEX

Trapping Exceptions

EXCEPTION

WHEN exceptionl [OR exception2 ...] THEN

statementl ;
statement2 ;

[WHEN excepticn3 [OR exceptiond4 ...] THEN
statementl ;
statement2 ;
.|
[WHEN OTHERS THEN
statementl ;
statement2 ;
.|
Declaring Non-Predefined Oracle Sever Exception
DECLARE

exception EXCEPTION ;

PRAGMA EXCEPTION INIT(exception, error number) ;
Referencing the declared Non-predefined execption
BEGIN
EXCEPTION

WHEN exception THEN

statementl ;

END ;
Trapping User-Defined Exceptions
DECLARE
exception EXCEPTION ;
BEGIN

IF SQL%NOTFOUND THEN
RAISE exception ;
END IF ;
EXCEPTION
WHEN exception THEN
statementl ;

END ;
Functions for Trapping Exceptions
SQLCODE return error code
SQLERRM return error message
RAISE APPLICATICN ERROR procedure (Executable/Exception
Section)
RAISE APPLICATION ERROR ( error number,
message [, {TRUE|FALSE}1) ;

error number between -20000 to -2099%

message string up to 2,048 bytes long
TRUE placed on the stack of previous errors.
FALSE replaces all previocus errors

Single-Row Functions
Character Functions
LOWER (column|expression)
UPEER (column |expression)
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INITCAP{column|expression)

INSTR(column|expression,m)

COMCAT (columnl | expressionl, column2 | expression2}

SUBSTtholumm|expression,m,[n]J

LENGTH (column | expression)

LPAD (column |expression,n, 'string’)

Number Functions

MOD (m, )

ROUND(column|expression,n)

TRUNC(column|expression,n)

Date Functions

MONTHS BETWEEN (datel,date2)

ADD MONTHS (date,n)

NEXT DAY (date,’'char’)

LAST DAY (date)

ROUND (date[, "fmt’'])

TRUNC (date[, "fmt’'])

Conversion Functions

TO_CHER{number|date[,'fmt']J

TO NUMBER (char([,"fmt’])

TO DATE(char([,"fmt’'])

NVL (exprl, exprl)

DECODE (col/expr, searchl, resultl
[,8earch2,result2,...,]
[,default])

Operators
Comparison = 3 3= £ €= >
BETWEEN. .AND, IN, LIKE, IS NULL
Logical BND OR NOT
Order of Operations
Operator Operaticon
** WNOT Exponentiation, logical negation
+, - Identity, negaticn
* Muliplicatien, divisien
+,-. ] Addition, subtraction, concatenation
=, 1=,<,>,<= Compariscn
»=,IS8 NULL,LIKE
BETEEN, IN
AND Conjunction
OR Inclusicn
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Two Unique Languages

Chapter 9 - PL/SQ|,

Procedural Language Extension of SQL
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Chanter 10 — comnuter Network

The OSI Model

ISO OSI (Open Systems Interconnection) ReferenatelMgince it describes or relates to connecting
systems that are open for communication with other systems. The OSI model depicts how data
communications should take place. It splits the functions or processes into seven groups that are

described as layers

Each of the layers of the OSI model has a numerical level or layer and plain text descriptor. The Seven

Layers of the OSI Model are¢lPhysical, 2, Data Link, ¥ Network, 4¢ Transport, 5¢ Session, &

Presentation, & Application.

A common mnempic used to remember the OSI model layers starting with the seventh layer

0! LILX A Ol AlAPeogldSeem dofbleed Bata PNR OSaa Ay I dé

¢t KS

t26S8SN) (g2

normally implemented through software and hardware solutions, while the uppetdiwers are typically
implemented through the use of software only.

Host Layers

Media Layers

Data

Data

Data

Data

Segments

Packets

Frames

Bits

OSI Model
Layer

Application
k Process to Applicati

Presentation
Data Representation and Encryption

Session
Interhost Communication

Transport
End-to-End Connections and Reliability

Network
Path Determination and IP (Logical Addressing)

Data Link
MAC and LLC (Physical Addressing)

Physical
Media, Signal, and Binary Transmission
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Layer Seveig Application
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terminal access, and network management. This is the primary layer of interaction for thesenh the
OSI Model.

Layer Six; Presentation

¢KS tNBaSydalrdAaz2y [ &@SNDa LiRsyhtaNthat heBvark JBogtsi dsé fof A & A a
communicate. Compres“sion and encryption fall in the functions of this layer. It is sometimes referred to as

GKS aqaeyidlEé¢ f1 &SN IFYR A& NBaLRyaroftS FT2NJ GNI yaATF2NY7
layer can use.

Layer Five; Session

The Session Layer establishes process to process communications between two or more networked hosts.

Under OSI, this layer is responsible for gracefully closing sessions (a property of TCP) and for session check

pointing and recovery (not used in IP). It is used in applications that make use of remote procedure calls.

Layer Fourg Transport

The Transport Layer is responsible for the delivery of messages between two or more networked hosts. It
handles fragmentation and reaembly of messages and controls the reliability of a given link.

Layer Three; Network

The Network Layer is primarily responsible for establishing the paths used for data transfer on the

network. Network routers operated at this layer which can commddydivided into three sultayers:

Sub network access, Sub netwatépendent convergence, and Sub netwmklependent convergence.

Layer Tweg Data Link

The Data Link Layer is primarily responsible for communications between adjacent network nodes.

Network switches and hubs operate at this layer which may also correct errors generated in the Physical
Layer.

Layer One; Physical

The Physical Layer handles the bit level transmission between two or more network nodes. Components

in this layer include conrtors, cable types, piouts, and voltages which are defined by the applicable
standards organization.
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Real World Protocols Map to the OSI Model

The following are commonly used or implemented protocols mapped to the appropriate layer of the OSI
Model (as best as they can be mapped).

Layer Name Common Protocols ‘
7 Application SSH, FTP, telnet

6 Presentation HTTP, SNMP, SMTP

5 Session RPC, Named Pipes, NETBIOS

4 Transport TCP, UDP

3 Network IP

2 Data Link Ethernet

1 Physical Cat5, Coeaxialor Fiber OpticCable

TCP/IP Model Functions

The TCP/IP Model has four functions. Starting from the lowest level, these include the Physical Layer, the
Link Layer, the Internet, and the transport layers.

Physical Layer The Physical Layer consists of purely hardware and includes the network interface card,
connection cable, satellite, etc.

Link Layeg ! f a2 NBFSNNBR G2 Fa GKS abSig2N] ' 0O0S&aa [ &SN
network connedcion that a host is attached. The lowest layer of IP, it is used to move data packets

between the Internet Layer interfaces of two hosts on the same link. Controlling the process can be
accomplished in either the software driver for the network card or fiim@ware in the chipset. The

specifications for translating network addressing methods are included in the TCP/IP model, but lower

level aspects are assumed to exist and not explicitly defined. A hierarchical encapsulation sequence is not

dictated either.

Internet Layerc Handles the problem of sending data packets to or across one or more networks to a
destination address in the routing process.

Transport Layet, The Transport Layer is responsible for @mdl message transfer capabilities that are
independent of the network. The specific tasks in this layer include error, flow, and congestion control,
port numbers, and segmentation. Message transmission at this layer can either be condAsgimh as
defined in TCP, or connectionless as implemented irer Datagram Protocol (UDP).
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The Internet Protocol performs two functions:

1 ¢ Host identification and addressing. This function usdgerarchical addressing system referred to as
the IP address.

2 ¢ Packet routing. This is the task of moving data packets from the source to destination host by sending
the information to the next router or network node that is closer to the final deston. Information can

be transported that relates to a number of upper layer protocols which are identified by a unique protocol
number. Some examples are IGMP (Internet Group Management Protocol) and ICMP (Internet Control
Message Protocol) that perforinternetworking functions which help show the differences in the TCP/IP
and OSI models.

TCP/IP Model Map to Real World Networking

The TCP/IP model has become the defacto standard for real world implementation of networking. Some
of the real world probcol mappings to the TCP/IP Model layers are:

TCP/IP Model

Application Layer FTP, HTTP, POP3, IMAP, telnet, SMTP, DNS, TFTP
Transport Layer TCP, UDP, RTP
Internet Layer IP, ICMP, ARP, RARP

Network Interface Layer Ethernet, Tokn Ring, FDDI, X.25, Frame Relay232Sv.36
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Network Topology

In communication networks, a topology is a usually schematic description of the arrangement of a
network, including its nodes and connecting lines. There are two ways of defining kegjeometry: the
physical topology and the logical (or signal) topology.

The physical topology of a network is the actual geometric layout of workstations. There are several
common physical topologies, as described below and as shown in the illustration.

Bus Star

Token ring Ring Mesh

Tree

In the bus network topology, every workstation is connected to a main cable called the bus. Therefore, in
effect, each workstation is directly connedt&o every other workstation in the network.

In the star network topology, there is a central computer or server to which all the workstations are
directly connected. Every workstation is indirectly connected to every other through the central
computer.

In the ring network topology, the workstations are connected in a closed loop configuration. Adjacent
pairs of workstations are directly connected. Other pairs of workstations are indirectly connected, the
data passing through one or more intermediate nede

If a Token Ring protocol is used in a star or ring topology, the signal travels in only one direction, carried
by a secalled token from node to node.
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The mesh network topology employs either of two schemes, called full mesh and partial mesh.uh the f
mesh topology, each workstation is connected directly to each of the others. In the partial mesh topology,
some workstations are connected to all the others, and some are connected only to those other nodes
with which they exchange the most data.

Thetree network topology uses two or more star networks connected together. The central computers of
the star networks are connected to a main bus. Thus, a tree network is a bus network of star networks.

Logical (or signal) topology refers to the naturelut paths the signals follow from node to node. In many
instances, the logical topology is the same as the physical topology. But this is not always the case. For
example, some networks are physically laid out in a star configuration, but they operatalipgsbus or

ring networks.
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Chapter 11- Clustering and Load Balancillg

Cluster

A cluster is defined as a group of application servers that transparently run a J2EE application as if it were
a single entity. There are two methods of clustering: vatticaling and horizontal scaling. Vertical scaling

is achieved by increasing the number of servers running on a single machine, whereas horizontal scaling is
done by increasing the number of machines in the cluster. Horizontal scaling is more reliablettical

scaling, since there are multiple machines involved in the cluster environment, as compared to only one
machine. With vertical scaling, the machine's processing power, CPU usage, and JVM heap memory
configurations are the main factors in decigihow many server instances should be run on one machine
(also known as the servéo-CPU ratio).

Clustering for Scalability & Failover

Scalability

Clustering typically makes one instance of an application server into a master controller throughalivhich
requests are processed and distributed to a number of instances using industry standard algorithms like
round robin, weighted round robin, and least connections. Clustering, like load balancing, enables
horizontal scalability that is the ability to ddnore instances of an application server nearly transparently

to increase the capacity or response time performance of an application. Clustering features usually
include the ability to ensure an instance is available through the use of ICMP ping chdcls some
cases, TCP or HTTP connection checks.

Server Affinity
Clustering uses server affinity to ensure that applications requiring the user interact with the same server
during a session get to the right server. This is most often used in applisag@cuting a process, for

example order entry, in which the session is used between requests (pages) to store information that will
be used to conclude a transaction, for example a shopping cart.
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High Availability (Failover)

Clustering solutions a&lm to provide HA/Failover capabilities, when this failover is related to application
process level failover, not high availability of the clustering controller itself. This is an important
distinction as in the event the clustering controller instancdsfaihe entire system falls apart. While
clusterbased loaebalancing provides high availability for members of the cluster, the controller instance
becomes a single point of failure in the data path.

Transparency

Many clustering solutions require a nedgent be deployed on each instance of an application server
being clustered by the controller. This agent is often already deployed, so it's often not a burden in terms
of deployment and management, but it is another process running on each serversticansuming
resources such as memory and CPU and which adds another point of failure into the data path.

Load Balancing

Load balancing (also known as high availability switch over) is a mechanism where the server load is
distributed to different nodes within the server cluster, based on a load balancing policy. Rather than
execute an application on a single server, the system executes application code on a dynamically selected
server. When a client requests a service, one (or more) of the catipg servers is chosen to execute

the request. Load balancers act as single points of entry into the cluster and as traffic directors to
individual web or application servers.

"

¥
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Balancer 1 Balancer, 2

Two popular methods of load balancing in a cluster are DNS round robin and hardware load balancing.
DNS round robin provides a single logical name, returning any IP address of the nodes in the cluster. This
option is inexpensive, sing and easy to set up, but it doesn't provide any server affinity or high
availability. In contrast, hardware load balancing solves the limitations of DNS round robin through virtual
IP addressing. Here, the load balancer shows a single IP address ¢brdtiee, which maps the addresses

of each machine in the cluster. The load balancer receives each request and rewrites headers to point to
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other machines in the cluster. If we remove any machine in the cluster, the changes take effect
immediately. The adntages of hardware load balancing are server affinity and high availability; the
disadvantages are that it's very expensive and complex to set up.

Load Balancing Algorithms

There are many different algorithms to define the load distribution policggirag from a simple round
robin algorithm to more sophisticated algorithms used to perform the load balancing. Some of the
commonly used algorithms are:

Roundrobin

Random

Weightbased

Minimum load

Last access time

Programmatic parametebased (where theload balancer can choose a server based upon
method input arguments)

= =4 =4 -8 A -9
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Chanter 12 - Continuous Integratigp I'I'llcess

Continuous Integration

Cl implements continuous processes of applying quality cartraither wordssmall peces of effort
applied frequenly. Cl aims to improve the quality of software, and reduce the time taken to deliver it, by
replacing the traditional practice of applying quality control after completing all development.

HudsonrJenkins

Extensible continuous integration serveaturesare:

=

Checkout the source coddrom the repository

2. Build and test the projectt covers it testing,code quality reportingcode coverageeporting
andbuild status notificatiorby using tools like PMD, CheckStyle, VeraCodsise Contrgl
DamageControl Cobertura, SONAR, and so)on.

Publish the result.

Communicate the results to team members.

Extendable with plugns (Clover)

Monitor the executions of externally run cron or procmail jobs.

ogsw

N Y

Revision control

Continucus
system ;
integration Project
system Build/test Management

L N tool

T
Mmaven

Hudson

r 1 Application Server )
- T vl _————
15 1 SRR
1 ‘ﬂ, - X, L X%, 1 N~ oo PN O |
1 Jva Java jva 1 GlassFish | App |
N o ____ _t [ — J/
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Chapter 13 - Project Management Togje

Ant

ApacheAnt ("Another Neat Tool") is the build tool used by most Java development projects. Ant made it
trivial to integrate JUnit tests with the build process; Anslmaade it easy for willing developers to adopt
test-driven development, and even Extreme Programming. Ant build files are written in XML.

ANT Project Structure

Ant Project (myapp)
src/

_| com.example. web

| ant build-war myapp-web.war
—}cum.example.api | /
—| com.example.db |
—| com.example. util |

| \\

lib/ myapp-swing.jar
ant build-swing

_l com.example.swing

_l Commaon Libraries |
|| Web Llbraries |
LUl Libraries |
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Sample build.xml file

<?xmlversiorF'1.0"?>
<projectname="Hello" default="compile">
<targetname="clean"description='remove intermediate files*
<deletedir="classes/>
<[target>
<targetname="clobber" depends-"clean"descriptior='remove all artifact files*
<deletefile="hello.jar"/>
</target>
<targetname="compile" descriptiorr'compile the Java source code to class fites"
<mkdir dir="classes/>
<javacsrcdir="." destdir="classes/>
</target>
<targetname="jar" depends-"compile” description="create a Jar file for the application"
<jar destfile="hello.jar">
<filesetdir="classes'includes="**/*.class" />
<manifest
<attribute name="Main-ClassValue="HelloProgram/>
</manifest>
</jar>
</target>

</project>

Within each target are the actions that Ant must take to build that target; these are performed using
built-in tasks. For examg) to build the compile target Ant must first create a directory called classes (Ant
will only do so if it does not already exist) and then invoke the Java compiler. Therefore, the tasks used
are mkdir and javac. These perform a similar task to the comnianditilities of the same name.

Another task used in this example is named jar:
<jar destfile="hello.jar">

This ant task has the same name as the common java comirandtility, JAR, but is really a call to the

ant program's builin jar/zip file syport. This detail is not relevant to most end users, who just get the
JAR they wanted, with the files they asked for.

Many Ant tasks delegate their work to external programs, either native or Java. They use Ant's own
<exec> and <java> tasks to set up tmmmand lines, and handle all the details of mapping from
information in the build file to the program's argumentmnd interpreting the return value. Users can see
which tasks do this (e.g. <cvs>, <signjar>, <chmod>, <rpm>), by trying to execute the taskstem
without the underlying program on the path, or without a full Java Development Kit (JDK) installed.

65



Maven

ApacheMaven is a project management, software comprehension and build automation tool primarily for
Java. It can also be used to lduand manage projects written in C#, Ruby, Scala, and other languages.
Maven serves a similar purpose to the Apache Ant tool, but it is based on different concepts and works in
a profoundly different manner. Maven uses a construct known @& aect Objet Model (POM)to
describe the software project being built, its dependencies on other external modules and components,
and the build order. It comes with préefined targets for performing certain wedefined tasks such as
compilation of code and its paaging.

Maven dynamically downloads Java libraries and Maven-ipsidrom one or more repositories such as

the Maven 2 Central Repository. This local cache of downloaded artifacts can also be updated with
artifacts created by local projects. Public reposes can also be updated.

Maven is built using a plugipased architecture that allows it to make use of any application controllable
through standard input. Theoretically, this would allow anyone to write plugins to interface with build
tools (compilers unit test tools, etc.) for any other language. In reality, support and use for languages
other than Java has been minimal.

Adopting Modular Project Structure

If you move to Maven, you should also move to
a more modular project structure.  Doing so will

Multi-module Maven Project allow you to take advantage of:

Automatic Project Dependencles
myapp-parent 1. myapp-web -> myapp-db
2. myapp-db = myapp-api, myapp-util

» myapp-util Built-in Packaging for Standard Formats
While assemblies are useful, only use them
when appropriate. If it must, a project can use

» myapp-api assemblies to generate multiple artifacts, but
R don't use assemblies as a way to get around
modularity. Use the standard, built-in packaging
» myapp-db formats like "war”, "jar", and "ear".
mvn clean install
myapp-web myapp-web | > myapp-
packaging: war web.war
» Myapp-swing

mvn clean install

myapp-swing [ | myapp-
packaging: jar swing. jar

Ant Migration Tip: Instead of relying on complex profiles and
assemblies to "trick" Maven into working with a single project,
adopt Maven's modular structure. Breaking up a monolithic
project into multiple modules will lead to smaller, more
manageable POMs.

66



Forcing the Single Project Model

If you wanted to move to Maven while
preserving this single project approach to

-l

Maven Project (myapp)
src/

| com.example.web

| com.example.api

| com.example.util

|
|
| com.example.db |
|
|

| com.example.swing

lin/

|Gnmmnn Libraries |
[Web Libraries |
| Ul Libraries |

development, you could use a combination of

Maven Profiles and custom Assemblies to
create multiple build artifacts from a single

project.

mvn -Pweb clean install

Wit alis

—l

mvn -Pswing clean Instal

} swing assembly

o

myapp-
web. war

myapp-
swing.jar

| "web" profile

| "swing" profile |

| base configuration |

Warning: This is not Maven. This is an anti-pattern,
and your Maven POMs are guaranteed to become
unwieldy and non-standard. Don't do this.
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Sample pom.xml file

<project
<l--model version is always 4.0.0 for Maven 2.x POMs
<model\ersior>4.0.0</modelVersior>
<l-- project coordinates, i.e. a group of values which
uniquely identify this project>
<groupld>com.mycompany.apg/groupld>
<artifactld>my-app</artifactld>
<versiorrl.0</version>
<!l--library dependencies>
<dependencies
<dependency
<l--coordinates of the required library>
<groupldyjunit</groupld>
<artifactld>junit</artifactld >
<versiorr3.8.1</version>
<!l--this dependency is only used for running and congptksts-->
<scopetest</scope>
</dependency
</dependencies

</project>

Project Object Model

A Project Object Model (POM) providixe entire configuration for a single project. General configuration
covers the project's name, its owneand its dependencies on other projects. One can also configure
individual phases of the build process, which are implemented as plugins. For example, one can configure
the compilerplugin to use Java version 1.5 for compilation, or specify packaging ¢fecpeven if some

unit test fails.

Larger projects should be divided into several modules, ofpsafects, each with its own POM. One can
then write a root POM through which one can compile all the modules with a single command. POMs can
also inherit cafiguration from other POMs. All POMs inherit from the Super POM] by default. The Super
POM provides default configuration, such as default source directories, default plugins, and so on.
Plugins

Most of Maven's functionality is in plugins. A plugin pdeg a set of goals that can be executed using the
following syntax:

mvn [pluginname]:[goatname]
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For example, a Java project can be compiled with the complilgin’'s compilegoal by running mvn
compiler:compile.

There is Maven plugins for buildingesting, source control management, running a web server,
generating Eclipse project files, and much more. Plugins are introduced and configured in a <plugins>
section of a pom.xml file. Some basic plugins are included in every project by default, andatieey
sensible default settings.

However, it would be cumbersome if one would have to run several goals manually in order to build, test
and package a project:

mvn compiler:compile

mvn surefire:test

mvn jar:jar

Maven's lifecycleoncept handles thissue.

Build lifecycles

Build lifecycle is a list of named phases that can be used to give order to goal execution. One of Maven's
standard lifecycles is the default lifecycle, which includes the following phases, in this order:

1. processresources

2. compile

3. processtest-resources

4. test-compile

5. test

6. package

7. install

8. deploy
Phase | Goal
process-resources resources:resources
compile compiler:compile
process-test-resources resources:testResources
test-compile compiler:testCompile
test surefire:test
package jar:jar
install install:install
deploy deploy:deploy

Goals provided by plugins can be associated with different phases of the lifecycle. For example, by default,
the goal "compiler:compile” is associated with the comypitease, while the gal "surefire:test" is
associated with the tegphase. When the commani¢hvn testis executed, Maven will run all the goals
associated with each of the phases up to test-phase. So it will run théresources:resourcegjoal
associated with the procesgsourcegphase, then "compiler:compile”, and so on until it finally runs the
"surefire:test-goal.
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Maven also has standard lifecycles for cleaning the project and for generating a project site. If cleaning
were part of the default lifecycle, the project wilnl be cleaned every time it was built. This is clearly
undesirable, so cleaning has been given its own lifecycle.

Thanks to standard lifecycles, one should be able to build, test and install every Jglayject using the
mvn instalcommand.

Dependencis

The examplesection hinted at Maven's dependenbgandling mechanism. A project that needs the
Hibernatelibrary simply has to declare Hibernate's project coordinates in its POM. Maven will
automatically download the dependency and the dependencies tHiternate itself needs (called
transitive dependencies) and store them in the user's local repository. Maven 2 Central Repository is used
by default to search for libraries, but one can configure the repositories used (e.g. comipzaie
repositories) inPOM. There are search engines such as Maven Central, which can be used to find out
coordinates for different opessource libraries and frameworks.

Maven compared witiANT

Build Configuration Aspects Maven { Ant

Build File Name pom.xml build.xml

Project Name Manual (line 4) Manual (line 1)

Project Directory Structure Automatic Manual (lines 4-6)
Build Preparation Automatic Manual (init target)
Library Dependencies Manu-matic Manual (not in build ex)
Compile Automatic Manual (compile target)
Testing Automatic Manual (not in build ex)
Packaging Automatic Manual (dist task)
Versioning Automatic Manual (tstamp)
Deployment Automatic Manual (not in build ex)
Site Generation Automatic Manual (not in build ex)
Clean-up Automatic Manual (clean task)

The fundamental difference between Maven and Ant is that Maven's design regihpisjects as having

a certain structure and a set of supported task wéidws (e.g. getting resources from source control,
compiling the project, unit testing, etc.). While most software projects in effect support these operations
and actually do havex welldefined structure, Maven requires that this structure and the operation
implementation details be defined in the POM file. Thus, Maven relies on a convention on how to define
projects and on the list of wortows that are generally supported in akojects.
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This design constraint is more like how an IDE handles projects and it provides many benefits, such as a
succinct project definition and the possibility of automatic integration of a Maven project with other
development tools such as IDEs,lbgervers, etc.

The downside is that it requires a user to first understand what a project is from the Maven point of view
and how Maven works with projects, because what happens when one executes a phase in Maven is not
immediately obvious just from eraining the Maven project file. This required structure is also often a
barrier in migrating a mature project to Maven because it is usually hard to adapt from other approaches.

In Ant, projects do not really exist from the tool's technical perspectivéwamks with XML build scripts
defined in one or more files. It processes targets from these files and each target executes tasks. Each task
performs a technical operation such as running a compiler or copying files around. Tasks are executed
primarily inthe order given by their defined dependency on other tasks. Thus, Ant is a tool that chains
together tasks and executes them based on irdependencies and other Boolean conditions.

The benefits provided by Ant are also numerous. It has an XML langptgezed for clearer definition
of what each task does and on what it depends. Also, all the information about what will be executed by
an Ant target can be found in the Ant script.

A developer not familiar with Ant would normally be able to determine tdhaimple Ant script does just
by examining the script. This is not usually true for Maven.

However, even an experienced developer that is hew to a project using Ant cannot infer what the higher
level structure of an Ant script is and what it does withexamining the script in detail. Depending on

the script's complexity, this can quickly become a daunting challenge. With Maven, a developer who
previously worked with other Maven projects can quickly examine the structure of a never before seen
Maven prgect and execute the standard Maven wdtews against it while already knowing what to
expect as an outcome.

It is possible to use Ant scripts that are defined and behave in a uniform manner for all projects in a
working group or an organization. Howey&hen the number and complexity of projects rises, it is also
very easy to stray from the initially desired uniformity. With Maven this is less of a problem because the
tool always imposes a certain way of doing things.

Note that it is also possible to #nd and configure Maven in a way that departs from the Maven way of
doing things.
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vy

Apache lvy is a transitive relation dependency manager. It is-pmjbct of the Apache Ant project, with
which Ivy works to resolve project dependé® An external XML file defines project dependencies and
lists the resources necessary to build a project. Ivy then resolves and downloads resources from an
artifact repository: either a private repository or one publicly available on the Internet.

To ®me degree, it competes with Apache Maven, which also manages dependencies. However, Maven is
a complete build tool, whereas lvy focuses purely on managing transitive dependencies.

Public

Repository

o Cache
<ivy:install /> <ivy:resolve />
<ivy:retrieve />
Enterprise Y /

Repository

. ) Project
<ivy:publish /> workspace

Features:

Managing project dependencies

XMLdriven declaration of project dependencies and jar repositories

Automatic retrieval of transitive dependency definitions and resources

Automatic integration to pubtiy-available artifact repositories

Resolution of dependency closures

Configurable project state definitions, which allow for multiple dependesatydefinitions
Publishing of artifacts into a local enterprise repository

= =4 -8 -8 -4 -8 -9
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cnaptor 14 - Unit 'I'est

JUnit

A wnit test is a piece of code written by a developer that tests a specific functionality in the code. Unit
tests can ensure that functionality is working and can be used to validate that this functionality still works
after code changes.

JUnit is a framewd developed in Java for unit test purposes.

extends junit.framework.TestCase
protected void setup()

protected void tearDown()

private void testSuite()

= =4 =4 =9

AssertionMethods

assertNull
assertNotNull
assertequals
assertNotEquals
assertSame
assertNeSame
assertTrue
assertFalse

fail

©CoNoOr~WDN R

You can alsoseaninner class with overridden methosito mock andtest the specific functionality in the
code.

JUnit 4.x Annotations

@Test
@Test(expected=ExceptionName.c)ass
@Test(timeout=100)

@Before

@After

@BeforeClasssetup()
@AfterClasstearDown()

@Ignore

NN
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Easy Mock

Easy Mock provides Mock Objects for interfaces (and objects through the class extension) by generating
them on the fly using Java's proxy mechanism. Due to Easy Mock's uniqued sgderding expectations,

most refactoring will not affect the Mock Objects. ,Feasy Mock is a perfect fit for TeSiriven
Development.

Interface Mockups High Level Steps

1. Creating the mock
2. Definingor Recordinghe behavior
3. {ATylLt I OKRR¥IY2RSEI2 & NB LK
4. Test with your mock object
5. Verify (optional)
Mock Types

There are three types of mock objects
1) Strict Mock

1 The method name is createStrictMock()
9 Calling an undefined behavior results in Assertion Error
1 The Order matters

2) Mock (Standard)
1 Themethod name is createMock()
1 Calling an undefined behavior results in Assertion Error
1 ¢KS hNRSNI R2SayQd YIGdsSN
3) Nice Mock
1 The method name is createNiceMock()
1 Calling an undefined behavior results in no Assertion Error
f ¢KS hNRSNI R2SayQd YIFGdSN
Mock Modes
The two modes of a mock allRecord'and'Replay:.
The initial mode is 'Record. When in record mode, you tell the mock object what to expect and how to

react (not relevant for void). Calling a method in record mode defines an expected beHagtavioris
the method and the parameter values.

In 'Replay' mode, the mock objects act per the behaviors defined while in record matie. optional
‘Verify' confirms that the methods you defined were all called.
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Behavior

The methods with return types need arpect(). The methods with return types need a return object

defined.
1 andReturn()
1 andThrow()
1 andStubReturn()
1 andStubThrow()

¢tKS &d0dzo YSUiK2R&a& 62yQli 0SS 0O2yaiRSNBR
Every behavior definition is just ONE definition

times(int num)

times(int min,int max)

anyTimes()
atLeastOnce()

= =4 -4 -4

Flexible Argument Matching
It lets you define the looser requirements on the parametditse options are:

eqg(X value)
isNull()

notNull()
isA(Class clazz)
anylnteger()
anyBoolean()
anyObject()

= =4 =8 8 -4 -8 -9

Usage:
policyUtcil.deletePolicyErrors |
[Policy) EasvMock.notNuwlli()):

How to write atest case using Easy Mock

Declare org.easymock.IMocksControl control

In setup method, contol = createStrictControl()

Create an instance of Testable class with overridden methods.
control.createMock()

expect

andReturn

control.checkOrder(Boolean)
cortrol.replay
testableObject.invokeMethod()
assertion

control.verify

control.reset

fail

=4 =4 =4 8 -4 -8 -8 __8_9_9_°2._-2°

AY OSNATFEo0D
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Sample Code:

[@Test
public void testPlayWithPolicvyZ () |

final FakeClass fakeClass = new FakeClas=si():

final Policy policy = Policy.PolicyFactory.createl)l:
final IPolicyUtil policyUtil =
EasvMock. createMock (IFolicyUtil.class) ;

EasvMock. expectipolicyUtil.gecCancelledbate(policy) ) .andEeturn |
Date.getInstance() .subtractMonths (1))

EasvMock. expect (policyltil.getGaragedZipCode (policy) ) .andReturni
"12345") ;

EasyMock.replavipolicyUtil) ;
assertTrue(fakeClazs.playllithPolicys (policyUtil, policy)):

Partial Class Mockups

f
f
f
f
f

Think of it like extending a class on the fly
Specify which methods you want to mock
All other methods function as usual

Ca/y Qi Y201 TFAylLft Ofl a
[ yQid Y201 LINAGFGS Y

U» Q¢
(NN 75
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Partial Class MockupsHigh Level Steps

NogosrwdpE

Creating the mock builder

Define the methods to be mocked

Creating the mock

Definingor Recordinghe behavior

{A3ylLf I OKIFIy3aS Ayid2 aNBLIXI&¢ Y2
Test with your nock object

Verify (optional)

¢
w

76



Sample Code:

A4 atep 1 create mock builder
IMockBuilder<ComnonServicesBeans> csMockBuilder =
EazvMock. cregteMockBuilder (CommoniervicesEean. clags) ;

A4 oatep 20 define methods to be mocked
czMockBuilder. addlockedMethod ("getMailingStatesMinusNonls ™)

czMockBuilder.addlockedlethod ("getRegistereditateslinusCanada™) ;

A4 atep 3 create mock
CammonlervicezBean csEBean = csMockBuilder.createMNiceMock()

A4 atep 41 define bhehavior

EasyHMock. expect(csBean.getMailing3tatesMinusNonls () ) .and3tubReturn |
new SelectItem[] {}):
EazsyHMock. expect(csBean.getRegistereditateslinusCanada() ] . and3tubReturn|

new ZelectItem[] {}):

A4 3tep 5 replay
EasyHMock. replayvicsEBean) !

/Y step 6: test
fakeClass.playWithCommonderviceEbBean (csEBean) ;

/4 step T: werify
EasyMock. rerifvicsBean) ;
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Gang of Four
Chapter 15 - Software Design Patteyg

Software Design Patterngith examples

STRUCTURAL

1) Adapter

Convert the interface of a class into another interface cliexisect. It letghe classes work togethehat
couldn't otherwise because of incompatible interfaces.

Socket attaches to a Ratchet

QS

2) Bridge
Decouple an abstraction from its implementation so that the two can vary independently.

Switch controlling lights

3) Composite
Compose objects in tree structures to represent pafhole hierarchies. Lets clients treat individual
objects and compositions of objects uniformly.

Arithmetic Expression

PS5
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4) Decorator
Attach additional responsibilities to objects dynamically. Provide a flexiblenattee to subclassing for
extending functionality.

Paintings with Frames

5) Facade
Provide a unified interface to a set of interfaces in a subsystérdefines a higHevel interface that
makes the subsystem easier to use.

Customer Service Repsentative

6) Flyweight
Use sharing to support large number of fine grained objects effectively.

Public Switched Telephone Network

7) Proxy
Provide a surrogate or placeholder for another object to control access to it.

Check or Bank Draft

nppssein,. CASHIER'S CHECK S

e Qssoetatsy |
Dety:  OBO2OE

*0LS0LBIAB0 224000 20LES LBGEL SOT77H0"
— — —
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CREATIONAL

8) Abdract Factory

It provides an interface for creating families of related or dependent objects without specifying their
concrete class.

Stamping Equipment

9) Builder
Separate the construction of complex object from its representing so that the same construction process
can create different representations.

Kids Meal

10) Factory Method
Define aninterface for creating an object, but let subclasses dewitieh class to instantiate. Let tledass
defer Instantiation to subclasses.

Injection Molding

11) Prototype
Specify the kinds of objects to create using a prototypical instance, and ecreatebjects by copying this
prototype.

Division of a celt Cloning
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12) Singleton
Ensure a class only has one instance and provide a global point of access to it.

Office of the president of the United States

BEHAVIORAL

13) Chain of Respoitslity
Avoid coupling the sender of a request to its receiver by giving more than one object a chance to handle

the request.

Coin Sorting Machine

14) Command
Encapsulate a request as an object, thereby letting you parameterize clients with differgumests,

gueue or log requests, and support undoable operations.

Diner Check

MA'S DINER

15) Interpreter

Given a language, define a representation for its grammar along with an interpreter that uses the
representation to interpret sentences in the language.

Musicians
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16) lterator
Provide a way to access the elements of an aggregate object sequentially without exposing its underlying
representation.

Modern Television Sets

A5
}

.

17) Mediator
Define an object that encapsulates how a set of objects inteta@romotes loose coupling by keeping
objects from referring to each other explicitly and its lets you to vary their interactions independently.

Airport Control Tower

=

18) Memento
Without violating encapsulation, capture and externalize an objéctérnal state so that the object can
be restored to this state later.

Furniture Assembling Manual

19) Observer
Define a onedo-many dependency between objects so that when one object changes state, all its
dependents are notified and updated autotially.

Auction
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20) State

Allow an object to alter its behavior when its internal state changes. The object will appear to change its
class.

ATM or Vending Machine

21) Strategy

Define a family of algorithms, encapsulate each one, and madm tinterchangeable. Let the algorithm
vary independently from clients that use it.

Modes of Transportation to a place

22) Template

Define the Skelton of an algorithm in an operation, deferring some steps to subclasses. Let subclasses
redefine certan steps of an algorithm without changing the algorithm's structure.

House Floor Plan

23) Visitor
Represent an operation to be performed on the elements of an object structure. Lets you define a new
operation without changing the classes of the elertseon which it operates.

Operation of a Taxi Company
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level interface that makes the subsystem
easier to use.

interface» Adapter Prox [EI
= Adapter ¢ I| Client | Y
+operation() Type: Type: Structural
«interface»
What it is: What it is: Sublect
Convert the interface of a class into Provide a surrogate or placeholder for
another interface clients expect. Lets another object to control access to it.
Co e classes work together that couldn't 4
Adaptee ise because of i i
adaptee RO interfaces. [ ]
~operaton() RealSubject represeniis Proxy
+request() +request()
Abstraction ;
I Bridge Abstract Factory
i b . Type: Structural : s
| i Type: Creational
+operationimpi() What ftfs: ) . What it is:
Decouple’ s absiaction from 1 Provides an interface for creating
implsmentation so,that the wo can vary families of related or dependent
Independently. objects without specifying their
concrete class.
3 ”
) )
«interface» .
Component Composite Builder
children
+add(in ¢ : Component) Type: Structural Type: Creational
+remove(in ¢ : Component) o s
*ﬂﬂcm's(h izint) What it is: What it is:
- Compose objects into tree to the ion of a
represent part-whole hierarchies. Lets complex object from its representing
clients treat individual objects and so that the same construction
of objects unif process can create different
Component representations.
Leat [+operation()
[+operation() [+add(in ¢ : c«:rz:y:uem)
+getChild(in i : int)
«interface»
Component Decorator Factory Method
i +operation()
Type: Type: Creational
Decorator What it Is:. - What itis:
Attach ilities to an Define an interface for creating an
) object dynamically. Provide a flexible object, but let subclasses decide which
itemnative to sub-classing for i class to instantiate. Lets a class defer
functionality. instantiation to subclasses.
Facade Prototype
Type: Structural Type: Creational
Whatit is: What it is:
Provide a unified interface to a set of Specify the kinds of objects to create
interfaces in a subsystem. Defines a high- using a prototypical instance, and

create new objects by copying this
prototype.

FlyweightFactory .
osFiweightiney | *>— Flyweight
T Flyweight Type: Structural
perati insicState)
_ What it is:
I Cliene I é } Use sharing to support large numbers of
fine grained objects efficiently.
= = s
State -aliState
[ +operation(in extrinsicState) | [+operation(in extrinsicState)

Singleton

Type: Creational

What it is:
Ensure a class only has one instance and
provide a global point of access to it.

ms: Elements of
ongman. Inc

Copyright © 2007 Jason S. McDonald

Gamma,
hitp://McDonaldLand wordpress.com Rex

ich. e, Richard: Johnson, Ralph; Vissides, John (1995). Design Py
Object-Oriented Software, Reading, Massachusetts: Addison We
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Abstract Factory E Facade E Proxy M " Memento
emento
Adapter - Factory Method I] Observer m— -state
- - Type: Behavioral
Bridge Flyweight Singleton
he) E ywelg El 9 What it is: £
i State Without violating encapsulation, capture |
Bulder Interproter and extemalize an object’s internal state i
. e Strat so that the object can be restored to this I
Chain of Responsibility lterator egy poriething Originator !
Gommand Mediator Template Method -state .
+setMemento(in m : Memento)
Composile Memento Visiior ('W‘) )
Decorator El Prototype
. o ere «interface» y -
winteriaces successor Chain of Responsibility Observer Subject roties (Inkertaces
Client Handler ) ' N +attach(in o : Observer)
+handleRequest() :| Type: Behavioral Type: Benavioral +detach(in o : Observer) +updats()
+notil
What it is: What it is: notiyg)
Avoid coupling the sender of a request to Define a one-lo-many dependency between
ilts receiver by giving more than one object objects so that when one object changes
a chance to handle the request. Chain the state, all its dependents are notified and
receiving objects and pass the request updated automatically.
ConcreteHandler! | |ConcreteHandler2|  along the chain until an object handes it. ConcreteSubject | gpgerves |ConcreteObserver
+handleRequest() +handleRequest()
+update(}
Client Invoker Command State Context ’—l
Type: Behavioral Type: Behavioral EEaUsst) einterface»
State
What it is: What it is: +handie,
L= Soameny Encapsulate a request as an object, Allow an object to alter its behavior when 4
+execute() thereby letting you parameterize clients its internal state changes. The object will
with different requests, queue or log appear to change its class.
A—l requests, and support undoable operations.
E
Receiver ConcreteCommand c 1 c 2
+execute() +handle() +handle()
Interpreter Strategy Contoxt @
T Behavioral Type: Behavioral e
«interfacex» Yhe: Behaviora What it is: Strategy
absira fon What it is: Define a family of algerithms, )
+interpret() Given a define a en each one, and make them
for its grammar along with an interpreter interchangeable. Lets the algorithm vary
that uses the representation to interpret independently from
sentences in the language. clients that use it.
Ci ategyA Ci B
TerminalE: N inalE; +execute() +execute()
+interpret() : Context +interpret() : Context
[ ot | Template Method
Iterator p i
: Behavioral : Behavioral +templateMethod|
«interfaces «interface» Type: B Type #sub:ﬂethad() 0
Aggregate Heratby What It Is: What it is:
+createlterator() +next() Provide a way to access the elements of Define the skeleton of an algorithm in an
an object ially without operation, deferring some steps to subclasses.
exposing its underlying i Lets sL redefine certain steps
of an algorithm without changing the
algorithm's structure. ConcreteClass
ConcreteAggregate Concretelterator +subMethod()
+crealelterator() - Context +next() : Context
informs Visitor sinterface»
R prerEm— Mediator S . Vis_i;or y [
2hor Colleage Type: Behavioral Type: Behavioral (L)
A ype: Vi b Ci
What it is: 4}_ ;
What it is: . «interface»
Define an object that encapsulates how a Represent an operation to be Element
set of objects interact, Promotes loose performed on the elements of an ConcreteVisitor = -
coupling by keeping o-biects from referring object structure. Lets you define a v : Visitor)
updates to each other explicitly and it lets you vary ;?cloap:sr::g‘ ::'e'hnm chan?;:g llE At g g"”"m"‘*El"“’e"mz
their interactions independently. o )

ConcreteMediator |—i| ConcreteColleague

which it operates.

ConcreteElementA

e

+acceptiin v : Visitor)

+acceplt(in v : Visilor)
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Gang of Four

ﬂllllel‘ 16 - J2EE Design Patterns with mmemrls

J2EE Design Patterwith Frameworks

Well, the design pattern is simply a description of a recurring solution to a problem, given a context. The
context is the environment, surroundingstusition, or interrelated conditions within which the problem
exists.

Design patterns have a number of advantages like

Once described, any level engineer can use the pattern.

They allow for reuse without having to reinvent in every a project.

They allov to better defining system structure.

They provide a design vocabulary.

They provide reusable artifacts.

Patterns can form frameworks that can then be used for implementations.

ok wdE

In this section we have tried to cover how to use and identify design pestén J2EE applications. The
interest in design patterns has been around for a nhumber of years in the software industry. However,
interest among mainstream software developers is a fairly recent development actually it takes a highly
experienced engineerto recognize a pattern, it requires collaboration, and it requires ongoing
refinements.

There are a number of patterns that have been identified by the Sun Java Center for the presentation tier.

1. Intercepting Filter
It facilitates preprocessing ammbst-processing of a request.

2. Front Controller
It provides a centralized controller for managing the handling of requests.

3. Composite View
It creates an aggregate View from atomic subcomponents.

4. View Helper
It encapsulates logic that is notlaged to presentation formatting into Helper components.

5. Dispatcher View
It combines a Dispatcher component with the Front Controller and View Helper patterns, deferring many
activities to View processing.
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Apphy zem or man
e—‘_i
Blntercepting Filtei

Centralize Control

b2 3

Dispateh to Front Controller Composite View
Target Wiew

Dizpateh to Dalegate Processing
e to Helpers

* 4 * Compose View

View He|per from Sub-Wiews
Drispatch to [Delegate Processing

e to Helpers
|—l-| Front c<mtrolleri Front Controller i—l
| Ancess

Lightwaight Acn.:ess Contral Business
| Caontrol Elusmess Frocessing - Cenices
usas Frocessing Sendces 6 uses
|— — Dispatcher View Service To Worke I
Ancess Ancess
Business Business
Senrices 7 Senrices

Business Delegate
Mef:liate Locate
Business

X Seniices
8 Processing

= Locate A
Session Facade Ser\rices—-'| Service Locatori

M odel Obtain Apess Business
Ik Coarse-graine Composite List

Business Business “alue Objects
Pracessing Component 10 4 Encapzulate Dat 11

Drispatech to _ _

Asynchronous Transfer Object Assembler Value List Handler
Frocessing
Encapsulate
12 Data 13

Composite Entity

Encapsulate —
bots . —=|_Transfer Object r

Encapsulata Acuess
Drata [ata Sources

| 15
b
Data Access Object

Access Data
Sources

14

—_—| Service Activato:i

6. Service to Worker

It combines aDispatcher component with the Front Controller and View Helper patteBgsvice to
Worker pattern usually works with Front Controller. The Front Controller is responsible to delegate the
request to a worker module.

Dispatcher View pattern works the sameay but theopposite directionof Service to Worker pattern.
7.Business Delegate

It reduces coupling between presentatidier clients and business services. It hides the underlying
implementation details of the business service, such as lookup aebadetails of the EJB architecture.
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8. Session Facade

It encapsulats the complexity of interactions between the business objects participating in a workflow.
The Session Facade manages the business objects, and provides a uniforrgnaesk servie access
layer to clients.

9. Service Locator
Multiple clients can reuse the Service Locator object to reduce code complexity, provide a single point of
control, and improve performance by providing a caching facility.

10. Transfer Object Assembler

It is used to build the required model sub model The Transfer Object Assembler uses Transfer Objects
to retrieve data from various business objects and other objects that define the model or part of the
model.

11.Value List Handler

The most critical aacern in a distributed paradigm is the latency time. Value List Handler Pattern suggests
an alternate approach of usifgJBinder methods. The pattern is used to control the search, cache the
results and provide the results to the client using a lightWweigechanism.

12. Composite Entity
It model, represent, and manage a set of interrelated persistent objects rather than representing them as
individual finegrained entity beans. A Composite Entity bean represents a graph of objects.

13. Transfer Object

It encapsulats the business data. A single method call is used to send and retrieve the Transfer Object.
When the client requests the enterprise bean for the business data, the enterprise bean can construct the
Transfer Object, populate it with its aiftrute values, and pass it by value to the client.

14. Service Activator

It enables asynchronous access to enterprise beans and other business servamsyétsasynchronous

client requests and messages. On receiving a message, the Service Activates land invokes the
necessary business methods on the business service components to fulfill the request asynchronously. In
EJB2.0, Message Driven beans can be used to implement Service Activator for message based enterprise
applications. The Service tAator is a JMS Listener and delegation service that creates a message fagade
for the EJBs.

15. Data Access Object

Abstracts and encapsulate all access to the data source. The DAO manages the connection with the data
source to obtain and store data.
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Design Patterns in Spring Framework

Delegation Pattern

In software engineering, the delegation pattern is a design pattern in olojéented programming where

an object, instead of performing one of its stated tasks, delegates that task tcsaniated helper object.

There is an Inversion of Responsibility in which a helper object, known as a delegate, is given the
responsibility to execute a task for the delegator. The delegation pattern is one of the fundamental
abstraction patterns that unddéie other software patterns such as composition (also referred to as
aggregation), mixins and aspects.

class RealPrinter { /. the "delegate"
void printi()
Systemw.out.print (Msomething'™) »
H
B

class Printer { ./ the "delegator"
FealPrinter p = new BealPrinter(): // creste the delegate
volid printi()]
p.princi): A delegation
B
H

public class Main {
A5 to the outside world it leooks like Pripter actually prints.
public static volid wmain(3tring[] args) 1
Printer printer = new Printer():
printer.printi()

______________________________________________________________________________________________

Delegation is the simple yet powerful concept of handing a task over to another part of the program. In
objectoriented programming it is used to da#be the situation where one object defers a task to
another object, known as the delegate. This mechanism is sometimes referred to as aggregation,
consultation or forwarding (when a wrapper object doesn't pass itself to the wrapped object).

Delegation $ dependent upon dynamic binding, as it requires that a given method call can invoke
different segments of code at runtime.

{LINAYy3IQa LY@SNEAZ2Y 2F [/ 2YyGNRf oO6Lh/ 00X |faz2 (yz2éy
Delegation patternApplying 10C, lnjects are given their dependencies at creation time by some external

entity that coordinates each object in the system. That is, dependencies are injected into objects. So, l1oC
means an inversion of responsibility with regard to how an object obtaingeeées to collaborating

objects.
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There are three types of dependency injection:

1 Constructor Injection(e.g. Pico container, Spring etc): Dependencies are provided as constructor
parameters.

9 Setter Injection (e.g. Spring): Dependencies are assigneabugh JavaBeans properties (ex:
setter methods).

1 Interface Injection(e.g. Avalon): Injection is done through an interface.

Note: Spring supports only Constructor and Setter Injection

The below code snippet explains the constructor and setter dependieection.

E class L {
void fooi) |

A4 "this"™ 2lso known under the names "current", "me" and "self" in other languages
this.bar():
i

rvoid bari() {
print ("a.bar"™);

' i

-

E class B {
H private L a; // delegation link

public E(L a) -~ Constructor Injection public void seth(l a) -~ Setter Injection
{
{
this.a = a; this.a = a;
¥
¥

void foof)
a.foo(): /F call foo() on the a-imstance
}

void bari() {
print ("kb.bar");

Other Patterns

Spring DAO module uses Data Access Object patiach Spring MVC module is based on MVC2
architecture.
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Design Patterns in Struts Framework

Struts is based on MVC (Modélew-Controller)Model2 or simply MVC2architecture. Struts controller

uses the command design pattern and the action classes use the adapter design pattern. The process()
method of the Request Processor uses the template method design pattern. Struts also implement the
following J2EE design patns.

Service to Worker

Dispatcher View

Composite View (Struts Tiles)
Front Controller

View Helper

Synchronizer Token

= =4 =4 -8 -8 -

An Action Class itruts performs a role of arAdapter between the contents of an incoming HTTP
request and the corresponding busindsgic that should be executed to process this request. Action
Servlet of Struts is part of Controller components which work$-ramt Controllerto handle all the
requests The Interceptors in Struts 2 uses tieercepting Filterpattern.

Design Pattms in Hibernate Framework

Composite Patterrand Composite Entity Pattern
Hibernate framework implements composite design pattern with annotations to build hierarchical tree
structures of entities. It helps creating persistent trees of objects.

Proxy Patern
The Lazy Loading concept in Hibernate framework is based on proxy collections.

Design Patterns in Apache Axis Framework

Chain of ResponsibilitPattern

The chains between the request and response handlers in Apache Axis architecture usesirthef Cha
Responsibility pattern in which a request flows along a sequence of Handlers until it is processed.
Although an Axis Chain may process a request in stages over a succession of Handlers, it has the same
advantages as Chain of Responsibility: flegkdlnd the ease with which new function can be added.
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Five Methodologies

Cliapter 17— Rational Unifled Process (R{Jp)

Rational Unified Process (RUP)

Itis an iterative and incremental software development process framework created by IBM in 2003.

Four Phases:

A Inception

A Elaboration

A Construction

A Transition
DISCIPLINES Inception Elaboration ‘ Construction | ‘ Transition |
BUSINESS MODELLING &——»

\

|

|

‘ | |

REQUIREMENTS :
ANALYSIS & DESIGN W

|
IMPLEMENTATION m

| | |
TEST o (AT MBERY s Sges SH

QQNE!G.URAIIQN..&.QHANQ.E..MAN.AQEMENI..._...........mb_“_
PROJECT MANAGEMENT _‘V_‘A."“j—“ !

ENVIRONMENT L L —

|
I
I
|
|

Tran #1 Tran #2

| Initial | Elab #1 Elab #2 Const #1| |Const#2| |Const #3

ITERATIONS
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Six best practices for modern software engineering:

Develop iteratively, with risk as the primary iteration driver
Manage Requirements

Employ component based architecture

Model Software Visually

Continuously verify quality

Control changes

ouAcwWN
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Five Methodologies

Chapter 18 — six Sigimg

Six Sigma

L { @usinelss management strateggveloped by Motorola.

Lean Six Sigma

LGiQa +ty AYyGSaNFraGSR YR o0lfFyOSR O2Yo0AYylFidA2y 2F GKS
Six Sigma to achieve business management process full optimization.

Innowvation
Six Sioma ¢ Lo

Lean Offices
mManufacturing

Six Sigma is deployed mainly for innovative, breakthrough and continual impeostemnder the black

belt projects led by Black Belts and Master Black Belts while Lean is deployed mainly for daily continual
improvements and performance sustaining activities under the lean kaizen events led by Line Engineers
and Supervisors.

Besidesthere are two project methodologies developed from R@o-CheckAct and they are DMAIC
and DMADV.

1. DMAIC is for improving an existing process
2. DMADYV is for creating new process designs
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DMAIC

Define

Control omaic: thesixsigma Measure

Method

Delivering
Breakthrough

Improve  "erformance Analyze

Six Sigma DMAIC

OMAIC, pronounced (De-way-ck), refers to a data-driven quality strategy for
improving processes, and is an integral part of the companmy's Six Sigma Quality
Initiative. DMAIC is an acronym for five interconnected phases: Define, Measure,
Analze, Improve, and Caontrol.

DA

Define

Characlerization o What problem needs to be
itari BRASLIFEe
;,::Lh::g ihal i the capalilly of e process? solved?
Measure

What is the capahility of the
process?
Analyze
When and where do defects
Optimization oceur?
Controlling Improve
Systems How can process capability be
T~ 5ixSigma?
What are the vital factors?
Control
What control can be putin
place to sustain the gain®
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This methodology has five phases:

Define theproblem

Measure key aspects of the current process

Analyze the data to investigate and verify caaseleffect relationships

Improve or optimize the current process based upon data analysis

Control the future state process to ensure any deviations ftarget are corrected before they
result in defects.

Too To To To I

DMADV

DMADV(DefineMeasure Analyze Design Verify)

Verify:
. L::ymh pilot Define:
+ VerifyValidate * Prepare charter
design * Assemble the team
+ Plan forftransition * Prepare project plans
to production * Assess risk
* mr“g: product "
Design: Verify | Define
+ Davelop design —
clmngn . i
+ Deploy functions to 1.
elemants (QFD#3)

+ Cascade requirements
+ Stack capabilities

*+ Test/optimize design

* Deploy to

variables (QFD#4) AHEIYZE Measure:

* Understand/analyze
requirements
Analyze: * Translate requirements
* Conduct functional analysis into measures
+ Deploy requirements to * Set performance targets
functions (QFD#2) + Deploy needs to
* Resolve contradictions (TRIZ) requirements (QFD#1)
+ Generate design concepts
* Evaluate/select design
concepts
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Five Methodologies

Chiapter 19 - Sonware Development Life Cycp (SP|()

Softwae Development Life Cycle (SDLC)

The Systems development life cycle (SDLC), or Software development life cycle in systems engineering,
information systems and software engineering, is a process of creating or altering information systems,
and the models ad methodologies that people use to develop these systems.

The SDLC is a process used by a systems analyst an development to develop an information system,
including requirements, validation, training, and user (stakeholder) ownership. Any SDLC shdtld ees

high quality system that meets or exceeds customer expectations, reaches completion within time and
cost estimates, works effectively and efficiently in the current and planned Information Technology
infrastructure, and is inexpensive to maintaimd costeffective to enhance. Computer systems are
complex and often (especially with the recent rise of seraidented architecture) link multiple
traditional systems potentially supplied by different software vendors. To manage this level of cogplexit

a number of SDLC models or methodologies have been created, such as "waterfall"; "spiral"; "Agile
software development”; "rapid prototyping"; "incremental”; and "synchronize and stabilize".

Implementation
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Five Methodologies

Agile Software Development

Agile is a way to quickly develop working applications by focusing on progressive requi eatleert

than processes. Agile development is done in iterative manner with slegairements, quick builds and
frequent releases. Agile methodology when compared to traditional practices like waterfall model makes
development easier, faster and adaptive.

ScrumMaster m

Input from End-Users,
Product Daily Scrum
Customers, Team and
Backlog Meeting and
o‘h'is'i‘kimwm Refinement Artifacts Update
Product Owner Team ""'i'
- Review
:!—Q._ —‘_’ = Team Selects  e—
> How Much To — 2
% o Commit To Do a4 = -
e By Sprint’s End = Potentially
R > X ST No Changes Shippable Product
w— SprintPlanning  Sprint in Duration or Goal Increment
KT Meeting Backlog
—_3—« (Parts One and Two) """'
Product
Backlog Retrospective

Scrum is a process skeleton that includes a set of practices and predefined roles. The main roles in scrum
are the Scrum Master who maintains the processes and works simikaptoject manager, the Product
Owner who represents the stakeholders, and the Team which includes the developers.
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Scrum has threenajorroles:Product Owner, Scrum Master, antthe Team.

AGILE DEVELOPMENT

adaptability

— transparency

Agility is... : simplicity

STRATEGY

RELEASE

ITERATION "~

CONTINUQUS

’Working
.~~~ Software

N

ACCELERATE DELIVERY
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Five Methodologies

Chapter 21— warerfall Model

Waterfall Model

It's a sequential design process, often used in software development processes, in which progress is seen
as flowing steadily downwards (like a waterfall) through the phases of Conception, Initiation, Analysis,
Design, Construction, Testing and Mainteoan

DISCOVER Water

Business fa“

requirements
Esicn method

Eeruirement gathering
and analysis

Technical -“\_‘

A
| _design |
‘ System Design }7 ./ DEVELOP
J Cading

~

|8 testing

DEPLOY

Client OK
& launch
{ Testing }7
o

Deployment of System

{ Implementation

i

‘ Mantenance ‘

100



Modified WaterfallModel

The Modified Watefiall method is a derivative of the traditional water fall model but with some minor
variations relative to #rations between certain stageghere the user requirements are validated and
verified at the end of each phaséinvolvesvalidation and verificatiobetween thephasesso any
deviations can be correctdthmediately,providing the customer satisfaction, so this is preferred.

e

U T

I

U o
r—
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Six Frameworks

ModelViewController (MVC)

Model-View-Controller (MVC) is a design pattern put together to help control change. MVC decouples
interface from business logic and data.

1 Model: The model contains the core ofdhapplication's functionality. The model encapsulates
the state of the application. Sometimes the only functionality it contains is state. It knows
nothing about the view or controller.

1 View: The view provides the presentation of the model. It is ek of the application. The view
can access the model getters, but it has no knowledge of the setters. In addition, it knows
nothing about the controller. The view should be notified when changes to the model occur.

1 Controller: The controller reacts to the usénput. It creates and sets the model.

Struts Framework

A framework is made up of the set of classes which allow us to use a library in a best possible way for a
specific requirement. Struts framework is an oggurce framework for developing the web@jgations

in Java EE, based on M¥Grchitecture. It uses and extends the Java Servlet API. Struts is robust
architecture and can be used for the development of application of any size. Struts framework makes it
much easier to design scalable, reliableWapplications with Java.

Struts 2

Struts2 is popular and mature web application framework based on the MVC design pattern. Struts2 is not
just the next version of Struts 1, but it is a complete rewrite of the Struts architecture.

The Web Work framewt started off with Struts framework as the basis and its goal was to offer an
enhanced and improved framework built on Struts to make web development easier for the developers.

After some time, the Web work framework and the Struts community joined hémdseate the famous

Struts2 framework. The framework is designed to streamline the full development cycle, from building, to
deploying, to maintaining applications over time. Apache Struts 2 was originally known as Web Work.
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Important Featuresof Struts 2

POJO forms and POJO actions

Tag support Improved and Less Coding

AJAX support

Easy Integration with other Frameworks

Template Support for generating views

Plugin Support

Integrated Profiling and Debugging Tools

Easy to modify tags using Free martamplates Basic web knowledge is enoygh
Promote less configuration using default values for various settings

COoNOOMLWDNE

Differences between Struts 1 and Struts 2

Struts 1 Struts 2

Action Class

Abstract class | Interface

Threading Model

Sngleton and threaekafe | New instance and nthread safety issues
Servlet Dependency

Depends on Servlet API | No dependency on Servlet API
Testability

Unit test complexity | DI makes unit testing easier

Harvesting Input

Eliminatesredundancy using Acth properties.

Redundant ActiorForms Supports ActiorForms too.

Expression Language

Integrates with JSTL & EL Integrates with JSTL & OGNL

Binding Values into Views

Binds objects into the page context using JSP| Decouples reusable views from values using

mechanism ValueStackiechnology

Type Conversion

commonbeanutils for type conversion OGNL for type conversion

Validation

Manual validatiort validate method on the Xwork Validation framework in addition to
action form manual validation

Control of Action Execution

Each nodule- separate Request Different lifecycles created on a per Action bas
Processor(lifecycles)hared by all Actions in | via Interceptor Stacks (Custom Stacks)

the module
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Struts 2 Architecture

From a high level, Struts2 is a pMWVC (or MVC2) fraework. The ModeViewController pattern in
Struts2 is realized with following five core components:

Actions

Interceptors

Value Stack / OGNL
Results / Result types
View technologies

agrODNE

Struts2 isslightly different from a traditional MVC framework irettthe action takes the role dahe
model rather than the controller, although there is some overlap.

Browser
__/ Results / Result Types

Controller View
Dispatcher Filter
ISP
-I_. Interceptors
Free
marker
execute() setXoo() -
v \
ﬂ' Value s
Stack/OGNL
Action S
getXox()

The above diagram depicts the Model, View and Controller to the Struts2 high level architecture. The
controller is implemented with a Struts2 dispatchrdet filter as well asnterceptors;the model is
implemented withactionsand the view as a combination of result types and results. The value stack and
OGNL provide common thread, linking and enabling integration between the other components.

Apart fran the above components, there will be a lot of information that relatesctmfiguration.
Configuration for the web application, as well as configuration for actions, interceptors, results, etc.

RequestLife Cycle
Based on the abowdiagram one can exjlin the user's request life cycle in Struts 2 as follows:

1. User sends a request to the server for requesting for some resalgceages).

2. TheFilter Dispatchelooks at the request and then determines the appropriate Action.
3. Configured interceprs functionalitiesapplysuch as validation, file upload etc.

4. Selected action is executed to perform the requested operation.

5. Again, configured interceptors are applied to do any jpostessing if required.

6. Finally the result is prepared by thiew and returns the result to the user.
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Struts 1 Architecture

Struts components can be categorize into Model, View and Controller:

1 Model: Components like business logic /business processes and data are the part of model.

1 View: HTML, JSP are the view quoments.

1 Controller: Action Servlet of Struts is part of Controller components which works as front
controller to handle all the requests.

Struts is a set of cooperating classes, servlets, and JSP tags that make up a reusable MVC 2 design.
1 JavaBeans compents for managing application state and behavior.

1 Eventdriven development (via listeners as in traditional GUI development).
1 Pages that represent MV&lyle views; pages reference view roots via the JSF component tree.

Model2
Controller
L ActionServlet HRequestProoessor epete

b Model
r STE—
o Action
w
s Configuration
e XML File
r -

| Custom Tag i

‘ Libraries

Business Layer

Request Life Cycle
Executed in the following order when request is sent by client

1. When web application starts, Struts configtioa file (strutsconfig.xml) loading is performed
using Action Servlet set in web.xml.

2. Decide Action Mapping according to request from Request Processor defined in- struts
config.xml.

3. Execute execute() method of Action class according to URL and actigsingidpformation

defined in strutsconfig.xml.

Action execute() method calls business logic by connecting to business layer.

Return Action Forward according to business logic execution result, and Controller performs

forwarding with the appropriate view aording to return value.

S
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ActionServlet
ActionServlet is a simple servlet which is the backbone of all Struts applications. It is the main Controller
component that handles client requests and determines which Action will process each received request.

It serves as an Action factotiyat helps tocreatéd LISOA FAO | OGAz2y Ofl aasSa ol aSR

<servlet> webxml
<servlet-nameraction</servliet-name>
<servlet-class>
.apache.STruts.action.hActionServiet
</servlst-class>
<init-param>
<param-name>config</param-name>
lue>
truts-config.xml
</p valus>
</init-param>
<load-on-startup>lc/load-on-startup>
</serviec>

RequestProcessor

RequestProcessor contains the processing logic that the Struts controller serviet performs as it receives
each servlet request from theontainer. You can customize the request processing behavior by
subclassing this class and overriding the method(s) whose behavior you are interested in changing.

struts-config.xml RequestProcessor
+ processPath()
<cantroller = + processMapping()
<set-property property="processon’lass" + processActionFormi)
walue=" org.apache.skruts action.RequestPromessor 'y > + processPopulated)
</controller > + processvalidatel)
+ processActionCreate)
+ processackionPerfarmi)

<action bype="com.acme, Ackian” ... f= —— — Action Secondary Controller
—— - + exerukel) (Dispatcher [Helper)

Base Controller

Action
An Action Class performs a role of an adapter between the contents of an incbifiFg request and the
corresponding business logic that should be executed to process this request.

public ActionForwardexecute(ActionMapping mapping, ActionFormform, HttpServletRequest redittpServietResponse res)
throws Exceptior

The different kinds of actions in Struts areForwardAction IncludeAction DispatchAction
LookupDispatchActioand SwitchAction

ActionMapping
Action mapping contains all the deployment information for a particular Action bean. This class is to
determine where the results of the Action will be sent once its processing is complete.

ActionForm
ActionForm is javabean which represents the form inputs containing the request parameters from the
View referencing the Action beamhe impotant methods of ActionFon arevalidate()andreset().

public ActionErrorsvalidate(ActionMappingnapping HttpServietRequesteques)

The lifecycle oActionForminvoked by theRequestProcessas as follows:

1 Retrieve or Create Form Bean associated Wittion

1 "Store" FormBeain appropriate scoperéquestor session
1 Reset the properties of the FormBean

1 Populate the properties of the FormBean
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1 Validate the properties of the FormBean
1 Pass FormBean tction

DynaActionForm

L  @pecialized subclass of ActionForm that allowsdteation of form beans with dynamic sets of
properties (configured in configuration file), without requiring the developer to create a Java class for
each type of form bean.

<formbeanname="loginFornitype="org.apache.struts.action.DynaActionFdrm
<form-property name="userNamé type="java.lang.String>
<form-property name="password type="java.lang.String/>

</form-bean>

ActionErrors

A class that encapsulates the error messages being reported by the validate() method of an ActionForm.
Validaton errors are either global to the entire ActionForm bean they are associated with, or they are
specific to a particular bean property. Each individual error is described by an ActionMessage object,
which contains a message key.

ActionForward

An ActionFawvard represents a destination to which the controller, RequestProcessor, might be directed
to perform a RequestDispatcher.forward or HttpServietResponse.sendRedirect to, as a result of
processing activities of an Action class.

Struts Tag Libraries
The \arious Struts tag libraries atdTML TagBean Tagd.ogic TagSTemplate TagsNested Tagand
Tiles Tags

Struts Configration File Structure

<struts-configs ———— Form bean Definitions

<form-beans> <&
<form-bean name-"CustomerForm"”

type="mybank.example.customerForm” /=

<form-bean name-"LogonForm”
type-"mykank.example.LogocnForm” />
</ form-beans: ___—Global Forward Definitions
<global-forwardss g —— -

<forward name="logon” path="/7logon.jsp"/>
<forward name="logoff" path="/7logoff.da"/>
</global-forwards:> ___——Action Mappings

<action-mappings> 4——
<action path="/submitDetailForm™
type="mybank.example. CustomeraAction”
name="CustomerForm"
scope="reguest"
validate="trus"
input="/CustomerbetailForm. jsp" >
<forward name=-"success"
path="/Thank¥You. jsp"
redirect="trua” />
<forward name="failure"
path-"/Failure. jsp" /=
<facticn=
<action path="/legoff” parameter-"/locgoff.jsp”™
type="org.apache. struts.acticn.Forwardaction”™ /=
</actlon-mappings> ____— Controller Configuration

<controller P
processorclass-"crg. apache.struts.action.RequestProcessor” /=

<M25353ge-FesSoUrces panamg&gf:iT{E;nk.ADDllcatlonResourcesw;>
</struts-config> Message Resource Definition
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SIX Frameworks
Chapter 23 — Spring

Inversion of Control (I0C)

The basic concept of the Inversion of Control pattern (alsavknas dependency injection) is that you do

not create your objects but describe how they should be created. You don't directly connect your
components and services together in code but describe which services are needed by which components
in a configuratn file. A container (in the case of the Spring framework, the IOC container) is then
responsible for hooking it all up.

i.e., Applying loC, objects are given their dependencies at creation time by some external entity that
coordinates each object in thgystem. That is, dependencies are injected into objects. So, IoC means an
inversion of responsibility with regard to how an object obtains references to collaborating objects.

Hollywood Principle- Don't call me, | will call you

Different Types of I0C
There are three types of dependency injection:

9 Constructor Injection(e.g. Pico container, Spring etc): Dependencies are provided as constructor
parameters.

1 Setter Injection(e.g. Spring): Dependensiare assigned through JavaBemoperties (ex: setter
methods).

1 Interface Injection(e.g. Avalon): Injection is done through an interface.

Note: Spring supports only Constructor and Setter Injection

Benefits of IOC (Dependency Injection)

Benefits of IOC are as follows:

1 Minimizes the amount of code in yoapplication.

1 Make your application more testable by not requiring any singletons or JNDI lookup mechanisms
in your unit test cases.

1 Loose coupling is promoted with minimal effort and least intrusive mechanism.
1 10C containers support eager instantiatiamd lazy loading of services.
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Spring is an open source framework created to address the complexity of enterprise application
development. One of the chief advantages of the Spring framework is its layered architecture, which
allows you to be selective alit which of its components you use while also providing a cohesive
framework for J2EE application development.

Spring Framework

Data Access Integration Web (MvC/Remoting)
JDEC ORM Web Servlet
OXM JMs
Porlet Struts
Transactions
( Aop | [ Aspects || mstrumentation |

Core Container

Expression

Beans Core Context
Language

Test

Advantages of Spring
The advantagesf@pringrameworkare as follows:

1 Spring has layered architecture. Use what you need and leave you don't need now.

1 Springenables POJO Programming. There is no behind the scene magic here. POJO programming

enables continuous integration and testability.
Dependency Injection and Inversion of Consiohplifies JDBC

1
1 Open source and no vendor loirk

Features of Spring

1 Lightweight:

Spring is lightweight when it comes to size and transparency. The basic version of spring
framework is around 1MB. And the pegsing overhead is also very negligible.

91 Inversion of control (I0C):

Loose coupling is achieved in spring using the technique Inversion of Control. The objects give

their dependencies instead of creating or looking for dependent objects.
1 Aspect oriented (DP):

Spring supports Aspect oriented programming and enables cohesive development by separating

application business logic from system services.
1 Container:

Spring contains and manages the life cycle and configuration of application objects.
1 MVC Framework:

Spring comes with MVC web application framework, built on core Spring functionality. This
framework is highly configurable via strategy interfaces, and accommodates multiple view
technologies like JSP, Velocity, Tiles, iText, and POI. But other frameaotis easily used
instead of Spring MVC Framework.

1 Transaction Management:

Spring framework providesgeneric abstraction layefor transaction management. Thédlows
the developer to add the pluggable transaction managers, and making it easy to déenarca

109



transactions without dealing with lodevel issues. Spring's transaction support is not tied to J2EE
environments and it can be also used in container less environments.

1 JDBC Exception Handling:

The JDBC abstraction layer of the Spring offers a meagfeption hierarchy which
simplifies the error handling strategy. Integration with Hibernate, JDO, and iBATIS: Spring
provides best Integration services with Hibernate, JDO and iBATIS

SevenModules:

1. Spring CorelOCDI/Bean Factory Container
2. SpringAOP¢ Cross cutting concerns such as logging, auditing, transactions, security and caching
3. Spring MVE Model View Controller
4. Spring ORM Integration withHibernate, iBatis and JDO
5. Spring DAQGJDBC abstraction layand exception handling
6. Spring Web Web oriented integration(Web Application Context and Multipart Resolver)
7. Spring Context Application ContextUlsupport,Validation, INDI, EJB ahthil support
Spring ORM Spring Web
R e R Al e i
JDO support Web utites Spring Web
SpﬂnglAqP WE'IA}YVI%C
metadata Spring Context m w,:,f
| qingao g™ e

Spring Core
Supporting utities
Bean container

Bean Definition

The objects that form the backbone of your application and that are managed by the Spring loC container
are calledbeans A bean is an object that is instantiated, assembled, and otherwise managed by a Spring
loC container. Thesbeans are created with the configuration metadata that you supply to the container,
for example, in the form of XML <bean/> definitions which you have already seen in previous chapters.

The bean definition contains the information calleohfiguration meadatawhich is needed for the
container to know the followings:

1 How to create a bean
1 Bean's lifecycle details
1 Bean's dependencies

All the above configuration metadata translates into a set of the following properties that make up each
bean definition.
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Properties

class

name

scope

constructorarg
properties

autowiring mode

lazyinitialization mode

initialization method

destruction method

Bean Scope

Description

This attribute is mandatory and specify the bean class to be used tc
create the bean.

This attribute specifies the bean identifier uniquely. In Xdked
configuration metadata, you use the id and/or name attributes to
specify the bean identifier(s).

This attribute specifies the scope of the objects created from a
particular bean definition and it will be discussed in bean scopes
chapter.

This is used to inject the dependenciesng constructoarguments.
This is used to inject the dependenciesing the setter methods.
This is used to inject the dependenciesauto-wiring mode(autowire)

A lazyinitialized bean tells the 10C container teeate a bean instance
when it is first requested, rather than at start(iazyinit)

A callback to be called just after all necessary properties on the bea
hasbeen set by the container. It will be discussed in bean life cycle
chapte (init-method)

A callback to be used when the container containing the bean is
destroyed. It will be discussed in bean life cycle chafutestroy
method)

The Spring Framework supports following five scopes, three ofwdrie available only if you use a web
aware Application ContexXiVeb Application only)The first two scopes can be used for both staoine

and web applications.

Scope

singleton

prototype

request

session

Description

This scopes the bean definition to a single instance per Slu@g
container (default) This single instance is stored in a cache of such
singleton beans, and all subsequent requests and references for the
named bean return the cached object.

This scopes a single bean definition to have any number o€bbje
instanceslf scope is set to prototype, the Spring loC container creat
new bean instance of the object every time a request for that specifi
bean is madeAs a rule, use the prototype scope for all statell beans
and the singleton scope for stateks beans

This scopes a bean definition to an HTTP request. Only valid in the
context of a webkaware Spring Application Context.

This scopes a bean definition to an HTTP session. Only valid in the
context of a webaware Spring ApplicatioContext.
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This scopes a bean definition to a global HTTP session. Only valid i
globatsession context of a wekaware Spring Application ConteXiypically only valid
when used in @ortlet context.

Spring Configuration Metadata

Spring loC contaimes totally decoupled from the format in which this configuration metadata is actually
written. There are following three important methods to provide configuration metadata to the Spring
Container:

1. XMLbased configuration file (Declarative)
2. Annotationbased configuration (Declarative)
3. Javabased configuration (Programmatic)

Bean Life Cycle

The life cycle of a Spring bean is easy to understand. When a bean is instantiated, it may be required to
perform some initialization to get it into a usable statentkrly, when the bean is no longer required and
is removed from the container, some cleanup may be required.

Though, there isa list of the activities that take place behind the scenes between the time of bean
Instantiation and its destruction, but thisapter will discuss only two important bean lifecycle callback
methods which are required at the time of bean initialization and its destruction.

To define setup and teardown for a bean, we simply declare the <beanznitithethod and/or destroy-
method parameters. The initnethod attribute specifies a method that is to be called on the bean

immediately upon instantiation. Similarly, destroyethod specifies a method that is called just before a
bean is removed from the container.

Initialization callbacks

Theorg.springframework.beans.factotpitializingBeaninterface specifies a single method.

void afterProperties Seb throws Exception

So you can simply implement above interface and initialization work can be done inside
afterPropertiesSet() methodsafollows:

publicclassExampleBeaimplementsinitializingBear{
publicvoid afterPropertiesSe} {
/I do some initialization work

}
}

In the case of XMhased configuration metadata, you can use ihig-method attribute to specify the
nameof the method that has a void rargument signature. For example:

<beanid="exampleBean"class""examples.ExampleBeamniit-method="initializ&'/>
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Following is the class definition:

publicclassExampleBealfi
publicvoidinitializg)) {
/I do someinitialization work
}
}

Destruction callbacks

Theorg.springframework.beans.factoyisposableBeainterface specifies a single method.

void destroy() throws Exception

So you can simply implement above interface and finalization work can be dside ifestroy() method
as follows:

publicclassExampleBeaimplementsDisposableBeah
publicvoid destroy() {
/I do some destruction work
}
}

In the case of XMbhased configuration metadata, you can use thestroy-method attribute to specify
the name of the method that has a void4aogument signature. For example:

<beanid="exampleBeantlass"'examples.ExampleBeadéstroymethod="disposé/>
Following is the class definition:

publicclassExampleBeafi
publicvoid disposé€) {
/I do some destruction work
}
}

If you are using Spring's 1oC container in a-wab application environment; for example, in a rich client
desktop environment; you register a shutdown hook with the JVM. Doing so ensures a graceful shutdown
and calls the ra@vant destroy methods on your singleton beans so that all resources are released.

It is recommended that you do not use the InitializingBean or DisposableBean callbacks, because XML
configuration gives much flexibility in terms of naming your method.

BeanPost Processor
TheBeanPostProcessanterface defines callback methods that you can implement to provide your own
instantiation logic, dependencyesolution logicetc. You can also implement some custom logic after the

Spring container finishes instaating, configuring, and initializing a bean by plugging in one or more
BeanPostProcessor implementations.
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You can configure multiple BeanPostProcessor interfaces and you can control the order in which these
BeanPostProcessor interfaces execute by settimgorder property provided the BeanPostProcessor
implements theOrderedinterface.

The BeanPostProcessors operate on bean (or object) instances which means that the Spring 10C container
instantiates a bean instance and then BeanPostProcessor interfacagsidavork.

An ApplicationContextautomatically detects any beans that are defined with implementation of the
BeanPostProcessanterface and registers these beans as posgicessors, to be then called
appropriately by the container upon bean creation.

publicclassinitHelloWorldimplementsBeanPostProcessér

publicObjectpostProcessBeforelnitializatiof©®bjectbean
StringbeanName throws BeansExceptiofi
Systemout.printin("Beforelnitialization : “+beanName;
return bean // you can return any other object as well

}

publicObjectpostProcessAfterlnitializatiofObjectbean
StringbeanName throws BeansExceptiofi
Systemout.printin(“AfterInitialization : "+ beanName;
return bean // you can return any other object as well

}

AbstractApplicationContexdontext=
new ClassPathXmlApplicationContéeans.xml);

HelloWorldobj = (HelloWorld contextgetBeari"helloWorld");
obj.getMessagé);
contextregisterShutdownHookK);

<beanid="helloWorld" class*'com mesonsoftHelloWorld"
init-method="init" destroymethod="destroy">
<propertyname="message'value="Hello World!"/>
</bean>

<beanclass?'com.mesonsoftinitHelloWorld" />

Bean Definition Inheritance

A bean definition can contain a lot of configuration information, including constructor arguments,
property values, and containepecific information such as initialization method, static factory method
name, and so on.

A child bean definition inherits configuration data from a parent definition. The child definition can
override some values, or add others, as needed.

Spring Bean definition inheritance has nothing to do with Java class inheritance butainbertoncept is

same. You can define a parent bean definition as a template and other child beans can inherit required
configuration from the parent bean.
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When you use XMbased configuration metadata, you indicate a child bean definition by using the
parent attribute, specifying the parent bean as the value of this attribute.

<beanid="helloWorld" class='com mesonsoftHelloWorld'>
<propertyname="messagelvalue="Hello World!'/>
<propertyname="message2¥alue="Hello Second World/*>
</bean>

<beanid="hellolndia"class"'com mesonsoftHellolndia"
parent="helloWorld">
<propertyname="messagelvalue="Hello India!/>
<propertyname="message3value="Namaste India/>
</bean>

Bean Definition Template

You can ieate a Bean definition template which can be used by other child bean definitions without
putting much effort. While defining a Bean Definition Template, you should not spéassattribute and
should specifbstractattribute with a value ofrue asshown below:

<beanid="beanTeamplate'abstract"true">
<propertyname="messagelvalue="Hello World!'/>
<propertyname="message2Value="Hello Second World/*>
<propertyname="message3value="Namaste India/>
</bean>

<beanid="helloIndia"class‘com mesonsoftHellolndia"
parent="beanTeamplate*
<propertyname="messagelvalue="Hello India!’>
<propertyname="message3Vvalue='"Namaste Indial/>
</bean>

Injection Inner Beans

As you know Java inner classare defined within the scope of other classes, similamhgr beansare
beans that are defined within the scope of another bean. Thus, a <bean/> element inside the
<property/> or <constructorarg/> elements is called inner bean and it is shown below.

<beanid="outerBean"class"...">
<constructorarg>
<beanid="innerBean"class"..."/> [ICONSTRUCTOR INJECTION
</constructor-arg>
<propertyname="target">
<beanid="innerBean"class"..."/> /ISETTER INJEON
</property>
</bean>

Injecting Collection

You have seen how to configupgimitive data type usingvalueattribute and object referencesusing
ref attribute of the <property>tag in your Bean configuration file. Both the cases deal withipgss
singular value to a bean.

Now what about if you want to pass plural values like Java Collection ltygteSet, Mapand Properties
To handle the situation, Spring offers four types of collection configuration elements which are as follows:
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This helps in wiringe. injecting a list of valuesllowing duplicates
This helps in wiring a set of values luithout any duplicates

This can be used to inject a collection of nawatue pairs where name and value

This can be used to inject a collection of navaue pairs where the name and

Element Description
<list>
<set>
< >
map can be ofany type
<props>

value areboth Strings

You can use either <list> or <set> to wire any implementation of jav&aili.ctionor anarray.

<I-- Definition for pvaCollection->
<beanid="javaCollection‘class"'com.mesonsoftJavaCollectior®

<l--results in a setAddressList(java.util.List) eall
<propertyname="addressList*
<list>
<value*NDIA/value>
<valuexJSkl/value>
<valuexJSkl/value>
</list>
</property>

<l--results in a setAddressSet(java.util.Set) e2ll
<propertyname="addressSet*
<set>
<valueXNDIA/value>
<valueXJSAl/value>
<vdue>USA/value>
</set>
</property>

<l--results in a setAddressMap(java.util.Map) eat
<propertyname="addressMap>
<map>
<entrykey="1" value="INDIA/>
<entrykey="3" value="USA/>
<enty key="4" value="USA/>
</map>
</property>

<l--results in a setAddressProp(java.util.Properties) <all
<propertyname="addressProp*
<props>
<propkey="one">INDIA</prop>
<propkey="three">USAc/prop>
<propkey="four">USA/prop>
</props>
</property>
</bean>
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Spring Beans AutdViring

You have learnt how to declare beans using the <bean> element and inject <bean> with using
<constructorarg> and <property> elements itvX configuration file.

The Spring container cautowire relationships between collaborating beans without using <constructor
arg> and <property> elements which helps cut down on the amount of XML configuration you write for a
big Spring based application.

Autowiring Modes:

There are following autowiring modes which can be used to instruct Spring container to use autowiring
for dependency injection. You use thatowire attribute of the <bean/> element to specify autowire
mode for a bean definition.

Mode Description

This is default setting which means no autowiring and you should use ex
no bean reference for wiring. You have nothing to do special for this wiring.
is what you already have seen in Dependency Injection chapter.

Autowiringby property name. Spring container looks at the properties of -
beans on whickutowire attribute is set tooyNamein the XML configuratior
file. It then tries to match and wire its properties with the beans defined k
the same names in the configuratidile.

byName

Autowiring by property datatype. Spring container looks at the properties
the beans on whichutowire attribute is set tobyTypen the XML

byType configuration fle. It then tries to match and wire a property if tigoe
matches with exactly one of the beans name in configuration file. If more
than one such beans exists, a fatal exception is thrown.

Similar to byType, but type applies to constructor arguments. If there is r
constructor exactly one bean of the constructor argument type in the container, a fat
error is raised.

Spring first tries to wire using aawire byconstructor, if it does not work,

gliaie.e Spring tries to autowire bgyType

You can usbyTypeor constructorautowiring mode to wirarraysand other typedcollections

Limitations with autowiring:

Autowiring works best when it is used consisterattyoss a project. If autowiring is not used in general, it
might be confusing to developers to use it to wire only one or two bean definitions. Though, autowiring
can significantly reduce the need to specify properties or constructor arguments but yold stumsider

the limitations and disadvantages of autowiring before using them.

Limitations Description

You can still specify dependencies using <constreetge and <property>

Qi ey settings which will always override autaring.
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You cannot autowire soalled simple properties such as primitives, String:

Primitivi tat
BRI S and Classes.

Auto-wiring is less exact than explicit wiring, so if possible prefer using

Confusing nature L
expliat wiring.

Annotation Based Configuration

Stating from Spring 2.5t became possible to configure the dependency injection uaimgptations. So
instead of using XML to describe a bean wiring, you can move the bean configuration into the component
class itself by using annotations on the relevaass| method, or field declaration.

Annotation injection is performed before XML injection, thus the latter configuration will override the
former for properties wired through both approaches.

Annotation wiring is not turned on in the Spring container byadé. So, before we can use annotation
based wiring, we will need to enable it in our Spring configuration filec&usider to have following
configuration filein case you want to use any annotation in your Spring application.

<context:annotatiorconfig/>
<l-- bean definitions go here>
</beans>

Once <context:annotatiortrconfig/> is configured, you can start annotating your code to indicate that
Spring should automatically wire values into properties, methods, and constructors. Let us see few
important annotations to understand how they work:

S.N. Annotation & Description

1 @Required

The @Required annotation applies to bean property setter methods.

@Autowired

2 The @Autowired annotation can apply to bean property setter methods;sstter methods,
constructor and properties.

@Qualifier
3 The @Qualifier annotation along with @Autowired can be used to remove the confusion
specifiying which exact bean will be wired.

JSR250 Annotations
4 Spring supports JSB&0 based annotations which inclug@Resource@ PostConstrucand
@PreDestroyannotations.
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Java Based Configuration

Java based configuration option enables you to write most of your Spring configuvatiasut XML but
with the help of few Javhased annotations explained below.

@Configuration & @Bean Annotations:

Annotating a class with th@ Configurationindicates that the class can be used by the Spring loC
container as a source of bean definitionhieT@Beanannotation tells Spring that a method annotated
with @Bean will return an object that should be registered as a bean in the Spring application context.

Lifecycle Callbacks:

The @Bean annotation supports specifying arbitrary initialization anghdzi®n callback methods, much
like Spring XML's inihethod and destroymethod attributes on the bean element

Specifying Bean Scope:

The default scope is singleton, but you can override this wigh@ Scope annotation as given below.

The @Import Annotatbn:

The@Importannotation allows for loading @Bean definitions from another configuration class. Consider
a ConfigA class as given below.

@Configuration
@Impori{ConfigAclass
@ImpoitResourcéspring.xml'}
publicclassHelloWorldConfid

@Bean

@ opg("prototype”)

publicHelloWorldhelloWorld){
return new HellowWorld);

}

@BealfinitMethod ="initialize", destroyMethod="cleanup")
publicFoofoo() {
return new Foq);

}

publicclassFoo{
publicvoidinitialize() {
/I initialization logic
}
publicvoid cleanug) {
/I destruction logic
}
}
}

AboveJaveacode will be equivalent to the following XML configuration:

<beanid="helloWorld" class"com mesonsoftHelloWorld"scope="prototype" init-method="initialize" destroymethod="cleanup"
/>
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Injecting Bean Dependencies:

When @Beans have dependencies on one another, expressing that dependency is as simple as having one
bean method calling another as follows:

@Configuration
publicclassAppConfig
@Bean
publicFoofoo() {
Foo foo = newroo(bar());// CONSTRUCTOR INJECTION
Foo foo = newroo();
foo.setBatbar()); /I SETTER INJECTION
return foo;

}

@Bean

publicBarbar() {
return new Bar();

}
}

Event Handling in Spring

The core of Spring framework is tA@plicationContext which manages complete life cycle of the beans.
The ApplicationContext publishes certain types of events when loading the beans. For example,
a ContextStatedEventis published when the context is started a@bntextStoppedEveig published

when the context is stopped.

Event handling in thdpplicationContexis provided through thépplicationEventclass and
ApplicationListenerinterface. So if a bean ingments theApplicationListener then every time an
ApplicationEvengets published to the ApplicationContext, that bean is notified.

Spring provides the following standard events:

S.N. Spring Builtin Events & Description

ContextRefreshedEvent
1 This evat is published when thépplicationContexs either initialized or refreshed. This car
also be raised using threfresh() method on theConfigurableApplicationContexnterface.

ContextStartedEvent

This event is published when tig@plicationContexs started using thetart() method on the
ConfigurableApplicationContexnterface. You cangdl your database or you canstrt any
stopped application after receiving this event.

ContextStoppedEvent
3 This event is published when tigplicationContexis stopped using thetop() method on
the ConfigurableApplicationContexnterface.

ContextClosedEvent
This event is published when tigplicationContexis closed using thelosg) method on the

4 ConfigurableApplicationContexnterface. A closed cdext reaches its end of life; it cannot b
refreshed or restarted.
5 RequestHandledEvent

This is a welspecific event telling all beans that an HTTP request has been serviced.
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Spring's event handling sénglethreaded so if an event is published, unéihd unless all the receivers get
the message, the processes are blocked and the flow will not continue. Hence, care should be taken when
designing your application if event handling is to be used.

Listening to Context Events:

To listen a context event, lzean should implement th&pplicationListenelinterface which has just one
methodonApplicationEvent() So let us write an example to see how the events propagates and how you
can put your code to do required task based on certain events.

publicclassCSartEventHandler
implementsApplicationListenerContextStartedEvent

publicvoid onApplicationEver{ContextStartedEvergvent) {
Systemout.printin("ContextStartedEvent Receivegd"
}
}

ConfigurableApplicationContextontext=
new ClassPathXmlApplicationCont€®eans.xml;

/I Let us raise a start event.
contextstart();

HelloWorldobj = (HelloWorld contextgetBeari"helloWorld");
obj.getMessagé);

/I Let us raise a stop event.
contex.stop();

<beanid="cStartEventHandler"class""com.mesonsoft.CStartEventHand|&f"

Custom Events in Spring

There are number of steps to be taken to write and publish your own custom events. Follow the
instructions giverbelowto write, publishandhandle Custom Spring Events.

Step Description

Create an event clas€ustomEvenriy extendingApplicationEvent This class must define a
default constructor which shoulmhherit constructor from ApplicationEvent class.

Once your event class is defingau can publish it from any class, let us say
CustomEvemublishewhich implementsApplicationEventPublisherAwareYou will also

2 need to declare these classes in XML configuration file as a bean so that the container «
identify the bean as an event plisher because it implements the
ApplicationEventPublisherAware interface.

A published event can be handled in a class, let u€sajomEvemtandlerwhich implements
3 ApplicationListeneiinterface and implementsnApplicationEventmethod for the custom
event.
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publicclassCustomEvenextendsApplicationEvent

publicCustomEverfObjectsource {
super(source;

}

publicStringtoString){
return "My Custom Event"

}
}

publicclassCustomEventPublisher
implementsApplicaionEventPublisherAwaré

private ApplicationEventPublishepublisher,

publicvoid setApplicationEventPublisher
(ApplicationEventPublishgrublishep{
this.publisher=publisher,

}

publicvoid publish) {
CustomEent ce = new CustomEverithis);
publisherpublishEventce);

}
}

publicclassCustomEventHandler
implementsApplicationListenexCustomEvent{

publicvoid onApplicationEvenfCustomEvenevent) {
Systemout.printin(eventtoString));
}
}

CustomEventPublishevp= (CustomEventPublishpcontextgetBear'customEventPublishey;'
cvppublish();

<beanid="customEventHandler'tlass"'com.mesonsoft. CustomEventHandl&*"
<beanid="customEventPublishertlass’'com.mesmsoft. CustomEventPublishé¢p'

AOP with Spring Framework

One of the key components of Spring Framework isABgect oriented programming (AOPamework.
Aspect Oriented Programming entails breaking down program logic into distinct parts caltedlezb
concerns. The functions that span multiple points of an application are @athsdcutting concernsand

these crossutting concerns are conceptually separate from the application's business logic. There are
various common good examples of aspects ldgging, auditing, declarative transactions, security, and
cachingetc.

The key unit of modularity in OOP is the class, whereas in AOP the unit of modularity is the aspect.
Dependency Injection helps you decouple your application objects from each otdeA@P helps you
decouple crossutting concerns from the objects that they affect.
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Spring AOP module providé@sterceptors to intercept an application, for example, when a method is
executed, you can add extra functionality before or after the method etkec.

AOP Terminologies:
Before we start working with AOP, let us become familiar with the AOP concepts and terminology. These
terms are not specific to Spring, rather they are related to AOP.

Terms Description

A module which has a set of APIs\pding crosscutting requirements. For
Aspect example, a logging module would be called AOP aspect for logging. An
application can have any number of aspects depending on the requirem

This represents a point in your application where you can-plu§OP aspect
Join point You can also say, it is the actual place in the application where an actior
be taken using Spring AOP framework.

This is the actual action to be taken either before or after the method
Advice execution. This is actual piece of codettisainvoked during program
execution by Spring AOP framework.

This is a set of one or more join points where an advice should be execu

Pointcut . : . .
You can specify pointcuts using expressions or patterns.
: An introduction allows you to addew methods or attributes to existing
Introduction
classes.
Target object The object being advised by one or more aspects, this object will always

proxied object. Also referred to as the advised object.

Weaving is the process of linking aspects with otygplication types or
Weaving objects to create an advised object. This can be done at compile time, lo
time, or at runtime.

Types of Advice

Spring aspects can work with five kinds of advice mentioned below:

Advice Description

before Run advice before the miebd execution.

after Run advice after the method execution regardless of its outcome.
after-returning Run advice after the method execution only if method completesessfully

Run advice after the method execution only if method exjtshyowing an

after-throwing exception

around Run advice before and after the advised method is invoked.
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Advice Interface Overriding Method

before(Method method, Object[] args, Object target)

before MethodBeforeAdvice throws Throwable

after

afterReturning(Object returnValue, Method method,

AT | AR A Object[] args, Object target) throws Throwable

after-throwing ThrowsAdvice afterThrowing(lllegalArgumentException e) throws Throwabl

invoke(MethodInvocation mthodInvocation) throws Throwabl

CLEre U e Call methodinvocation.proceed() too

<beanid="customerServicetlass"'com mesonsoftcustomer.services.CustomerService"
<beanid="customerServicelnterceptdrclass'com.mesonsofiCustomerServicelnterceptdr
<beanid="customerServiceProxylass:'org.springframework.aop.frameworRroxyFactoryBeat>
<propertyname="target" ref="customerService/>
<propertyname="interceptorNames$>
<list>
<valuexustomerServicelntercepr</value>
</list>
</property>
</bean>

To use Spring proxy, you need to add CGLIB2 library.

<dependency>
<groupldxglib</groupld>
<artifactld>cglib</artifactld>
<version2.2.X/version>
</dependency>

Custom Aspects Implementation

Spring supports thé@ AspectJ annotation stylapproach and theschemabasedapproach to implement
custom aspects.

Approach Description

Aspects are implemented using regular classes along with XML based

XML Schema based : :
configurationas shown above

@Aspectd refers to a style ofdaring aspects as regular Java classes

e annotated with Java 5 annotations.

124


http://www.tutorialspoint.com/spring/schema_based_aop_appoach.htm
http://www.tutorialspoint.com/spring/aspectj_based_aop_appoach.htm

Bean FactorySpring Core Module)

A BeanFactory is like a factory class that contains a collection of beans. The BeanFactdeamolds
definitions of multiple beans within i&df and then instantiates the bean whenever asked fothsy
clients.

1 BeanFactory is able to create associations between collaborating objects as they are instantiated.
This removes the burden of configuration from bean itself and the beans client.

1 BeanFairy also takes part in the life cycle of a bean, making calls to custom initialization and
destruction methods.

Application Context(Spring Context Module)

A bean factory is fine to simple applications, but to take advantage of the full power of timg Spr
framework, you may want to move up to Spr@agnore advanced container, tigplicationContext. On
the surface, an application context is same as a bean faddath load bean definitions, wire beans
together, and dispense beans upon request. Batsb:

1 Providesameansfor resolving text messages, including support for internationalizaifdhose
messages

1 Providesagereric way to load file resources, such as images.

1 Publislesevents to beans that are registered as listeners.

9 Certain operation®n the container or beans in the containggin be handled both
programmatically and declaratively.

The three commonly used implementation of 'Application Context' are

1 ClassPathXmlApplicationContextt:loadscontext definition from an XML file located the
classpath treating context definitions as classpath resources. The application context is loaded
from the application's classpath by using ttwde.

ApplicationContext context = new ClassPathXmlApplicationContext("bean.xml");

1 FileSystemXmlApplicatioContext :It loads context definition from an XML file in thilesystem
The application context is loaded from the file system by usingdioks.

ApplicationContext context = new FileSystemXmlApplicationContext("bean.xml");

1  XmlWebApplicationContext tt loads context definition from an XML file containeidhin a web
application.

Differences between Bean Factory and Application Context

On the surface, an application context is same as a bean factory. Butatipplicontext offers much
more.

1 Applicationcontexts provide a means for resolving text messages, including support for i18n of
those messages.
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Application contexts provide a generic way to load file resources, such as images.

Application contexts can publish events to beans that are registeréstesers.

Certain operations on the container or beans in the container, which have to be handled in a

programmatic fashion with a bean factory, can be handled declaratively in an application

context.

T wSa2dzNOS[ 2 RSNJ & dzLJLJ2 NIi Ya fipxilid HeyieAchhstragt®ifar dzNOS A y i SNIF |
handling lowlevel resources. An application context itself is a ResourceLoader, Hence provides
an application with access to deploymespecific Resource instances.

1 MessageSource support: The application context imples\&lessageSource, an interface used

to obtain localized messages, with the actual implementation being pluggable

= =4 =4

Spring JDBC Template

Spring JDBC provides several approaches and correspondingly different classes to interface with the
database. I'm gointp take classic and the most popular approach which makes udghefTemplateclass

of the framework. This is the central framework class that manages all the database communication and
exception handling.

JdbcTemplate Class

The JdbcTemplatelass execute SQL queries, updatstatements and stored procedure calls, performs
iteration overresultsets and extractthe returned parameter values. It also catches JDBC exceptions and
translates them to the generic, more informative, exception hierarchy defined the
org.springframework.dao package.

Instances of theddbcTemplatelass arehreadsafeonce configured. So you can configure a single
instance of alJdbcTemplatand then safely inject this shared reference into multiple DAOs.

A common practice when uxj the JdbcTemplate class is to configurBagaSourcén your Spring
configuration file, and then dependendnject that shared DataSource bean into your DAO classes, and
the JdbcTemplate is created in the setter for the DataSource.

Configuring Data Soge

<beanid="dataSource"

class'org.springframework.jdbc.datasourd@riverManagerDataSource
<propertyname="driverClassNamevalue="com.mysq|l.jdbc.Driver>
<propertyname="url" value="jdbc:mysql://localhost:3306/TES/P'
<propertyname="usernane" value="root"/>
<propertyname="password"value="password/>

</bean>

Data Access Object (DAO)

DAO stands for data access object which is commonly used for database interaction. DAOs exist to
provide a means to read and write data to the database theg should expose this functionality through
an interface by which the rest of the application will access them.
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The Data Access Object (DAO) support in Spring makes it easy to work with data access technologies like
JDBC, Hibernate, JPA or JDO in astemsiway.

Executing SQL statements

Let us see how we can perform CRUD (Create, Read, Update and Delete) operatiatabase tables
using SQL and jdbcTemplate object.

Querying for an integer:

StringSQL="select count(*) from Student"
int rowCount=jdbcTemplateObjecgueryForIn{ SQL);

Querying for a long:

StringSQL="select count(*) from Student"
longrowCount=jdbcTemplateObjectjueryForLongSQL);

A simple query using a bind variable:

StringSQL="select age from Student where id = ?"
int age=jdbcTemplateObjectiueryForin{SQL.new Objec{]{10});

Querying for a String:

StringSQL="select name from Student where id = ?"
Stringname=jdbcTemplateObjectiueryForObjectSQL new Objec{]{10}, Stringclass;

Querying and returning an oleict;

StringSQL="select * from Student where id = ?"
Studentstudent=jdbcTemplateObjectjueryForObjectSQL
new Objec{]{10}, new StudentMappeX));

publicclassStudentMappeimplementsRowMapperStudent {
publicStudentmapRowResultSets, int rowNum) throws SQLEXxceptiof
Studentstudent=new Student);
studentsetlOrs.getint("id"));
studentsetNamérs.getString“name"));
studentsetAgérs.getint(“age"));
return student
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Querying andreturning multiple objects:

StringSQL="select * from Student,’
LiskStudent students=jdbcTemplateObjectjuery(SQL
new StudentMappef));

publicclassStudentMappeimplementsRowMappekStudent {
publicStudentmapRowRewltSetrs, int rovNum) throws SQLExceptiof
Studentstudent=new Student);
studentsetlOrs.getint("id"));
studentsetNamérs.getString“name"));
studentsetAgérs.getint("age"));
return student
}
}

Inserting a row inb the table:

StringSQL="insert into Student (name, age) values (?; ?)"
jdbcTemplateObjecupdate( SQL.new Objecf{]{"Zara", 11});

Updating a row into the table:

StringSQL="update Student set name = ? where id 5 ?"
jdbcTemplateObjecupdate( SQL.new Objecf{]{"Zara", 10});

Deleting a row from the table:

StringSQL="delete Student where id = ?"
jdbcTemplateObjectipdate( SQL.new Objec{]{20} );

Executing DDL Statements

You can use thexecute(..method fromjdbcTemplatdo execute any SQL ¢tsments or DDL
statements. Following is an example to use CREATE statement to create a table:

StringSQL="CREATE TABLE Studert( "
“ID INT NOT NULL AUTO_INCREMENT, "
"NAME VARCHAR(20) NOT NUEL, *

"AGE INT NOT NULL, "
"PRIMARY KEMY);"

jdbcTemplateObjecexecutg SQL);
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Context Configuration Annotations

These annotations are used by Spring to guide creation and injection of beans.

Annotation  Use Description
@Autowired Constructor, Field, Declares a constructor, fieldetter method, or configuration method ti
Method be autowired by type. Items annotated with @ Autowired do not hav
be public.
@ConfigurablType Used withto declare types whose properties should be injected, eve

they are not instantiated by Spring. Tgaily used to inject the
properties of domain objects.
@Order Type, Method, FielcDefines ordering, as an alternative to implementing the org.
springframework.core.Ordered interface.
@Qualifier Field, Parameter, Guides autowiring tve performed by means other than by type.
Type, Annotation
Type
@Required Method (setters) Specifies that a particular property must be injected or else the
configuration will fail.
@Scope Type Specifies the scope of a beaingleton prototype, request, session, 0
some cistom scope.

Autowiring without Setter Methods

The XML Configuration file should haw®ntext:annotation-config>tag to activate the annotation
based configuration@Autowired can be used on any method (not just setter methods). The wiring
can be done tlough any method, as illustrated here:

@Configurable(autowire= Autowire.BY_TYPE)
publicclassTreasusd

@Autowired

publicvoid directionsToTreasure(TreasureMapasureMap)

this.treasureMap= treasureMap;

}

And even on member variables:

@Autowired

private TreasureMagreasureMap;

To resolve any autowiring ambiguity, use the @Qualifier attribute with @Autowired.

@Autowired
@Qualifier("mapToTortuga")

private TreasureMagreasureMap;
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Ensuringhat Required Properties are Set

To ensure that @roperty is injected with a value, use the @Required annotation:

@Required
publicvoid setTreasureMap(TreasureMagasureMap)

this.treasureMap= treasureMap;

}

In this case, the "treasureMap" property must be injected or else Spring will throw a
BeanliitializationException and context creation will fail.

Stereotyping Annotations

These annotations are used to stereotype classes with regard to the application tier that they belong
to. Classes that are annotated with one of these annotations will autowrdbtibe registered in the
Spring application context itentext:componentscar® is in the Spring XML configuratidinis

required to activate the Spring MVC annotation capability.

In addition, if a PersistenceExceptionTranslationPostProcessor is cedfigupring, any bean
annotated with @Repository will have SQLExceptions thrown from its methods translated into one
of Spring's unchecked DataAccessExceptions.

Annotation Use Description

@ComponenType Genericstereotype annotation for any Springanaged component.

@Controller Type Stereotypes a compent as a Spring MVC controller in ghesentation layer

@Repository Type Stereotypes a component as a repositonthe persistence layerAlso indicates that
SQLEXxceptions thrown from the componemtisthods should be translated into Spri
DataAccessExceptions.

@Service Type Stereotypes a component as a service in g@vice layer

Automatically Configuring Beans

In the previous section, you saw how to automatically wire a bean's properties sing t
@Autowired annotation. But it is possible to take autowiring to a new level by automatically
registering beans in Spring. To get started with automatic registration of beans, first annotate the
bean with one of the stereotype annotations, such as @Coarept

@Component
publicclassPirate{
private TreasureMagreasureMap;
@Autowired
publicvoid setTreasureMap(TreasureMamasureMap)

this.treasureMap= treasureMap;
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You can specify a name for the bean by passing it as the value of @Carhpone

@Component(“jackSparrow")

publicclassPirate{ X }

Specifying Scope For Au@onfigured Beans
By default, all beans in Spring, including actmfigured beans, are scoped as singleton. But you can

specify the scope using the @Scope annotation. Famgie:

@Component
@Scope("prototype™)
publicclassPirate{ X }

This specifies that the pirate bean be scoped as a prototype bean.

Creating Custom Stereotypes

Autoregistering beans ar@ great way to cut back on the amount of XML required to cordigur
Spring. But it may bother you that your autoregistered classes are annotated with -Spgeaoific
annotations. If you're looking for a more ndamtrusive way to autoregister beans, you have two
options:

Create your own custom stereotype annotation. Dosags as simple as creating a custom annotation
that is itself annotated with @Component:

@Component

publicinterfaceMyComponent{

}

Oradd a filter to <context:componergcan> to scan for annotations that it normally would not:

|<context:componen{scan basepackage"com.habuma.pirates"> |

<context:includefilter type="annotation" expressior"com.habumavlyComponent />

<context:excludefilter type="annotation" expressior="org.springframework.stereotyp€omponent
/>

|</context:componentscarp |

In this casethe @MyComponent custom annotation has been added to the list of annotations that
are scanned for, but @Component has been excluded (that is, @Componentannotated classes will
no longer be autoregistered).

Regardless of which option you choose, you shbeldble to autoregister beans by annotating their
classes with the custom annotation:

@MyComponent

publicclassPirate{ X }
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Spring MVC Annotations

These annotations were introduced in Spring 2.5 to make it easier to create Spring MVC applications
with minimal XML configuration and without extending one of the many implementations of the
Controller interface.

Annotation Use Description
@Controller Type Stereotypes a component as a Spring MVC controller.
@InitBinder Method Annotates a method that customigelata binding.

@ModelAttribute Method, When applied to a method, used to preload the model with viadue
Parameter returned from the methodWhen applied to a parameter, binds a deb
attribute to the parameter.
@RequestMappinMethod, TypiMaps a URpattern and/or HTTP method to a method or controller typs
@RequestParam Parameter Binds a request parameter to a method parameter.
@SessionAttributeType Specifies that a model attribute should be stored in the session.

Setting up Spring for Annotate@ontrollers

Before we can use annotations on Spring MVC controllers, we'll need to add a few lines of XML to
tell Spring that our controllers will be annotatiahiven. First, so that we won't have to register each
of our controllers individually as <beas, we'll need a <context:componestan>:

[<context:componeniscan basepackaged O2 YOYS a2y a2F i é k B |

In addition to autoregistering @ Componeannotated beans, <context.componestan> also
autoregisters beans that are annotated with @Controller. We'llaémwv examples of @ Controller
annotated classes in a moment.

But first, we'll also need to tell Spring to honor the other Spring MVC annotations. For that we'll
need <ontext:annotation-config> : <context:annotatiofconfig/>

Transaction Annotations

The @Tansactional annotation is used along with the <tx:annotafilpiven> element to declare
transactional boundaries and rules as class and method metadata in Java.

Annotation  Use Description
@TransactionMethod, TypDeclares transactional boundaries andies on a bean and/or its methor

Annotating Transactional Boundaries

To use Spring's support for annotatideclared transactions, you'll first need to add a small amount
of XML to the Spring configuration:

|<beansxtx:annotation-driven /></beans> |

The <k:annotationdriven> element tells Spring to keep an eye out for beans that are annotated
with @Transactional. In addition, you'll also need a platform transaction manager bean declared in
the Spring context. For example, if your application uses Hibergatéll want to include the
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HibernateTransactionManager:

<beanid="transactionManagertlass="org.springframework.orm.hibernate3.

HibernateTransactionManagér<propertyname="sessionFactorykf="sessionFactory"f&/bean>

With the basic plumbing in placgou're ready to start annotating the transactional boundaries:

}

@Transactiona(propagation=Propagation. SUPPORT&adOnly=true)
publicclassTreasureRepositorylmphplementsTreasureRepository
@Transactional(propagation=Propagation.REQUIREBRJOnly=£alse)

publicvoid storeTreasure(Treasutesasure){...}

At the class level, @ Transactional is declaring that all methods should support transactions and be
read-only. But, at the methodevel, @Transactional declares that the storeTreasure() method
requires a transaction and is not readly.

Aspect Annotations

For defining aspects, Spring leverages the set of annotations provided by AspectJ.

Annotation Use
@Aspect Type
@After Method
@AfterReturniniMethod
@AfterThrowincMethod
@Around Method
@Before Method
@DeclareParenStatic
Field

@Pointcut Method

Description

Declares a class to be an aspect.

Declares a methodbtbe called after a pointcut completes.

Declares a method to be called after a pointcut returns successfully.
Declares a method to be called after a pointcut throws an exception.
Declares a métod that will wrap the pointcut.

Declares a method to be called before proceeding to the pointcut.
Declares that matching types should be given new parehtg is, it introduces
new functionality into matchig types.

Declares an empty method as a pointcut placeholder method.

What's important to note, however, is that while you can use AspectJ annotations to define Spring
aspects, those aspects will be defined in the context of Spring AORihmdt be handled by the

AspectJ runtime. This is significant because Spring AOP is limited to proxying method invocations and
does not provide for the more exotic pointcuts (constructor interception, field interception, etc.)

offered by AspectJ.

Annotating Aspects

To use AspectJ annotations to create Spring aspects, you'l first need to provide a bit of Spring XML

plumbing:

|<beans<aop:aspectiautoproxy/></beans> |
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The <aop:aspecgutoproxy> element tells Spring to watch for beans annotated with AspectJ
annotations and, if it finds any, to use them to create aspects. Then you can annotate bean classes
to be aspects:

@Aspect

publicclassChantySingef
@Pointcu("execution(*Pirate.plunder(..))")
publicvoid plunderPC({}
@Before(plunderPC()")
publicvoid singYoHo(j

}
@AfterReturning("plunderPC()")

publicvoid singAPiratesLifeForMe{)

}

This simple annotatioivased aspect has a pointcut that is triggered by the execution of a plunder()
method on the Pirate clas Before the Pirate.plunder() method is executed, the singYoHo() method
is called. Then, after the Pirate.plunder() method returns successfully, the singAPiratesLifeForMe()
method is invoked.

Note the rather odd looking plunderPC() method. It is annatatéth @Pointcut to indicate that this
method is a pointcut placeholder. The key thing here is that the most interesting stuff happens in
the annotation itself and not in the method. In fact, pointcut placeholder methods must be empty
methods and return vial.

JSR250Annotations

In addition to Spring's own set of annotations, Spring also supports a few of the annotations defined by
JSR250, which is the basis for the annotations used in EJB 3.

Annotation Use Description

@PostConstruMethod Indicates a method to be invoked after a bean has been created and depen
injection is complete. Used to perform any initialization work necessary.
@PreDestroy Method Indicates a method to be invoked just before a bean is removed from the Sj
context. Usedo perform any cleanup work necessary.
@Resource Method, Indicates that a method or field should be injected with a named resource (1
Field default, another bean).
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Wiring Bean Properties with @Resource

Using @Resource, you can wire a bean propertydoye:

publicclassPirate{
@Resource

private TreasureMapreasureMap

}

In this case, Spring will attempt to wire the "treasureMap" property with a reference to a bean
whose ID is "treasureMap". If you'd rather explicitly choose anothanlie wire into the property,
specify it to the name attribute:

publicclassPirate{
@Resource(name="mapToSkullisland")

private TreasureMagreasureMap;

}

Initialization and Destruction Methods

Using JSR50's @PostConstruct and @PreDestrmgthods, you can declare methods that hook into
a bean's lifecycle. For example, consider the following methods added to the Pirate class:

publicclassPirate{
@PostConstruct
publicvoidwakeUp(X X }
@PreDestroy
publicvoid goAway(Y X }

}

As anmtated, the wakeUp() method will be invoked just after Spring instantiates the bean and
goAway() will be invoked just before the bean is removed from the Spring container.

Writing a SpringAware JUnitTest

The key to writing a Sprirgware test is to anntate the test class with @RunWith, specifying
SpringJUnit4ClassRunnas the class runner behind the test:

@RunWith(SpringJUnit4ClassRunner.class)

publicclassPirate Tes{
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In this case, the Spring test runner will try to load a Spring applicatiotextfrom a file named
PirateTestcontext.xml. If you'd rather specify one or more XML files to load the application context
from, you can do that with @ContextConfiguration:

@RunWith(SpringJUnit4ClassRunner.class)
@ContextConfiguration(locations { "pirates.xml"})
publicclassPirate Tes{

@Autowired

private Piratepirate;

@Autowired

private TreasureMagreasureMap;

@Test

publicvoid annotatedPropertyShouldBeAutowired()

asserNotNul(treasureMap);

assertEquals(treasureMapirate.getTreasur®lap());

Accessing the Spring Context in a Test

If you need the Spring application context itself in a test, you can autowire it into the test the same
as if it were a bean in the context:

@RunWith(SpringJUnit4ClassRunner.class)
@ContextConfiguratiorécations={ "pirates.xml" })
publicclassPirateTes{
@Autowired
private Piratepirate;
@Autowired
private ApplicationContexapplicationContext
@Test
publicvoid annotatedPropertyShouldBeAutowired()
assertEqualspplicationContext.getBean(teasureMap") pirate
.getTreasureMap());
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Spring Transaction Management

A database transaction is a sequence of actions that are treated as a single unit of work. These actions
should either complete entirely or take no effect at all. Transacti@magement is an important part of
RDBMS oriented enterprise applications to ensure data integrity and consistency. The concept of
transactions can be described with following four key properties describé&dCH3

Atomicity: A transaction should be treatl as a single unit of operation which means either the entire
sequence of operations is successful or unsuccessful.

ConsistencyThis represents the consistency of the referential integrity of the database, unique primary
keys in tables etc.

Isolation: There may be many transactions processing with the same data set at the same time, each
transaction should be isolated from others to prevent data corruption.

Durability: Once a transaction has completed, the results of this transaction have to be madarpent
and cannot be erased from the database due to system failure.

A real RDBMS database system will guarantee all the four properties for each transaction. The simplistic
view of a transaction issued to the database using SQL is as follows:

1 Begin the tansaction usingpegin transactiorcommand.
1 Perform various deleted, update or insert operations using SQL queries.

91 If all the operation are successful then perfoommmitotherwiserollbackall the operations.

Spring framework provides an abstract layertop of different underlying transaction management APIs.

The Spring's transaction support aims to provide an alternative to EJB transactions by adding transaction
capabilities to POJOs. Spring supports both programmatic and declarative transaction manadgelBs
requires an application server, but Spring transaction management can be implemented without a need
of application server.

LocalversusGlobal Transactions

Local transactions are specific tesimgle transactionakesourcelike a JDBC connectiowhereas global
transactions can spamultiple transactional resourcetike transaction in a distributed system.

Local transaction management can be useful in a centralized computing environment where application
components and resources are located aiagle site, and transaction management only involves a local
data manager running on a single machine. Local transactions are easier to be implemented.

Global transaction management is required in a distributed computing environment where all the
resources are distributed across multiple systems. In such a case transaction management needs to be
done both at local and global levels. A distributed or a global transaction is executed across multiple
systems, and its execution requires coordination betweendlobal transaction management system and

all the local data managers of all the involved systems.
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ProgrammaticversusDeclarative

Spring supports two types of transaction management:

Programmatic Transaction Managementhis means that you hawe manaye the transaction with the
help of programming. That gives you extreme flexibility, but it is difficult to maintain.

Declarative Transaction ManagemeniThis means you separate transaction management from the
business code. You only use annotations ot dsed configuration to manage the transactions.

Declarative transaction management is preferable over programmatic transaction management though it
is less flexible than programmatic transaction management, which allows you to control transactions
through your code. But as a kind of crosscutting concern, declarative transaction management can be
modularized with the AOP approach. Spring supports declarative transaction management through the
Spring AOP framework.

Spring Transaction Abstractions
The key tahe Spring transaction abstraction is definedRigtformTransactionManageinterface

publicinterfacePlatformTransactionManagér
TransactionStatugetTransactiofiTransactionDefinitiomefinition);
throws TransactionExceptign
void commit{TransactionStatustatus throws TransactionExceptign
voidrollbackTransactionStatustatus throws TransactionException

}

S.N. Method & Description

TransactionStatus getTransaction(TransactionDefinition definition)
1 This method returns a currentlyctive transaction or create a new one, according to the
specified propagation behavior.

void commit(TransactionStatus status)
This method commits the given transaction, with regard to its status.

void rollback(TransactionStatus status)
This method pdorms a rollback of the given transaction.
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TransactionDefinition

TheTransactionDefinitions the core interface of the transaction support in Spring and it is defined as
below:

publicinterface TransactionDefinitior
int getPropag#ionBehaviof);
int getlsolationLevé);
StringgetName);
int getTimeouf);
booleanisReadOnlfy;

S.N. Method & Description

int getPropagationBehavior()
1 This method returns the propagation behavior. Spring ofteesentiretransactionpropagation
options familiar from EJB CMT.

int getlsolationLevel()
2 This method returns the degree to which this transaction is isolated from the work of othe
transactions.

String getName()

E This method returns the name of this transaction.
4 int getTimeout()

This method returns the time in seconds in which the transaction must complete.
5 boolean isReadOnly()

This method returns whether the transaction is reaialy.

Isolation Level

S.N. Isolation & Description

TransactionDefinition.ISOLATION _D¥HR.T

1 This is the default isolation level.
5 TransactionDefinition.ISOLATION_READ_UNCOMMITTED

Indicates that dirty reads, nerepeatable reads and phantom reads can occur.
3 TransactionDefinition.ISOLATION_READ_COMMITTED

Indicates that dirty reads are pvented; nonrepeatable reads and phantom reads can occu
4 TransactionDefinition.ISOLATION _REPEATABLE_READ

Indicates that dirty reads and nenepeatable reads are prevented; phantom reads can occt
5 TransactionDefinition.ISOLATION_SERIALIZABLE

Indicaks that dirty reads, nonepeatable reads and phantom reads are prevented.
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Propagation Behavior

S.N. Propagation & Description
TransactionDefinition.PROPAGATION_MANDATORY

1 Support a current transaction; throw an exception if no current transactiost®xi
TransactionDefinition.PROPAGATION_NESTED
2 s . . .
Execute within a nested transaction if a current transaction exists.
3 TransactionDefinition.PROPAGATION_NEVER
Do not support a current transaction; throw an exception if a current transaction exists.
4 TransactionDefinition.PROPAGATION_NOT_SUPPORTED
Do not support a current transaction; rather always execute-transactionally.
5 TransactionDefinition.PROPAGATION_REQUIRED
Support a current transaction; create a new one if none exists.
6 Transaction&finition.PROPAGATION_REQUIRES_NEW
Create a new transaction, suspending the current transaction if one exists.
7 TransactionDefinition.PROPAGATION_SUPPORTS

Support a current transaction; execute ntmansactionally if none exists.

TransactionDefiniton. TIMEOUT_DEFAULT
8 Use the default timeout of the underlying transaction system, or none if timeouts are not
supported.

TheTransactionStatusnterface provides a simple way for transactional code to control transaction
execution and query transactiomagus.

publicinterface TransactionStatuextendsSavepointManagef
booleanisNewTransactiof);
booleanhasSavepoirt);
void setRollbackOnly;
booleanisRollbackOnly;
booleanisCompleted);

S.N. Method & Description

boolean hasSaepoint()

1 This method returns whether this transaction internally carries a savepoint
5 boolean isCompleted()
This method returns whether this transaction is complefeither committed or rolled back
3 boolean isNewTransaction()
This method returns tre in case the present transaction is new.
4 boolean isRollbackOnly()
This method returns whether the transaction has been marked as roHbalgk
5 void setRollbackOnly()

This method sets the transaction rollbackly.
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Spring MVC Framework

The Springveb MVC framework providerodelview-controller architectureand ready components that
can be used to develofiexible and loosely coupled web applicationsThe MVC pattern results in
separating the different aspects of the application (input logic, hess logic, and Ul logic), while
providing a loose coupling between these elements.

TheModel encapsulates the application data and in general they will consist of POJO.
TheViewis responsible for rendering the model data and in general it generates téUiylt

that the client's browser can interpret.

1 TheControlleris responsible for processing user requests and building appropriate model and
passes it to the view for rendering.

f
f

The DispatcherServlet

The Spring Web modseiew-controller (MVC) frameworks designed around RispatcherServiethat
handles all the HTTP requests and responses. The request processing workflow of the Spring Web
MVCDispatcherServlds illustrated in the following diagram:

HTTP Request T HTTP Response

DispatcherServlet

® ® ®

Controller View Resolver View

Handler
Mapping

Following is the sequence of events corresponding to an incoming HTTP reqDéspatcherServiet

1. After receiving an HTTP requeBispatcherServiatonsults theHandlerMappingo call the
appropriate Controller

2. TheControllertakes the request and calls the appropriate service methods based on used GET or
POST method. The service method will set model data based on defined business logic and
returns view name to th®ispatcherServlet

3. TheDispatherServiewill take help fromViewResolveto pick up the defined view for the
request.

4. Once view is finalized, TiZspatcherServigiasses the model data to the view which is finally
rendered on the browser.

5. All the above mentioned components ie. Hagrtilapping, Controller and ViewResolver are parts
of WebApplicationContexwhichis an extension of the plaiipplicationContextvith some extra
features necessary for web applications.
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Spring MVCConfiguration

You need to map requests that you want thepatcherServliegb handle, by using a URL mapping in
the web.xmlfile. Theweb.xmlfile will be keptWebContent/WEBNFdirectory of your web application.
OK, upon initialization dfielloWwebDispatcherServletthe framework will try to load the application
context from a file namegberviet-name}-serviet.xmllocated in the application's8VebContent/WEB
INFdirectory. In this case our file will b¢elloWebserviet.xml

Next, <servlemapping> tag indicates what URLs will be handled by the which DispatclietSeere all
the HTTP requests ending wifap will be handled by thélelloWebDispatcherServiet.

If you do not want to go with default filename prvietname}lserviet.xmiand default location
asVebContent/WEBNFE you can customize this file name darlocation by adding the servilet
listenetContextLoaderListenar your web.xml file as follows:

<web-app>
<servlet>
<servletname>HelloWebx</servletname>
<servletclass>
org.springframework.web.servlet.DispatcherServlet
</servlet-class>
<loadon-startup>l</load-on-startup>
</servlet>
<contextparam>
<paramname>ontextConfigLocatior/paramname>
<paramvalue¥WEBINF/HelloWebservlet.xmk/param-value>
</contextparam>
<listener>
<listenerclass>
org.springframework.web.context.ContextLoaderListener
</listener-class>
</listener>
</web-app>

Now, let us check the required configuration féelloWebserviet.xmlfile, placed in your web
application'swebContent/WEBNFdirectory:

<context:componentscan basepackage’'com.mesonsoft />

<beanclass'org.springframework.web.servlet.vielmternalResourceViewResolver
<propertyname="prefix" value="/WEB-INF/jsp/" />
<propertyname="suffix" value=".jsp" />

</bean>

Following are the important points abottelloWebservlet.xmilfile:

1 The[servletnamel}serviet.xmfile will be used to create the beans defined, overriding the
definitions of any beans defined with the same name in the global scope.

1 The<context:@mponentscan..>tag will be usd to activate Spring MVC annotation scanning
capabilitywhich allows to make use of annotations li@Controllerand @RequestMappingtc.

1 ThelnternalResourceViewResolvevill have rules defined to resolve the view names.p&r the
above defined rule, a logical view namieello is delegated to a view implementation located at
/WEB-INF/jsp/hello.jsp.
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Defining a Controller

DispatcherServlet delegates the request to the controllers to execute the functionality specific to it.
The@Controllerannotation indicates that a particular class serves the role of a controller.
The@RequestMappin@nnotation is used to map a URL to either an entire class or a particular handler
method.

@Controller
@RequestMappinghello")
publicclassHelloControllef
@RequestMappingnethod = RequestMethodSET
public StringprintHelloModelMapmodel) {
model.addAttribute("message;"Hello Spring MVC Framework!"
return "hello";

}
}

The@Controllerannotation defines the class aa Spring MVC controller. Here, the first usage

of @RequestMappingndicates that all handling methods on this controller are relative to/kietlo path.

Next annotation@RequestMapping(methodRequestMethod.GET$ used to declare theprintHello()
method & the controller's default service method to handle HTTP GET request. You can define another
method to handle any POST request at the same URL.

You can write above controller in another form where you can add additional attributes
in@RequestMappings folbws:

@Controller
publicclassHelloControllef

@RequestMappingalue="/hello", method =RequestMethodSE]

public StringprintHelloModelMapmodel) {
model.addAttribute("message; "Hello Spring MVC Framework!"
return "hello";

}
}

Spring MVC Handler Interceptor

Spring MVC allosvyou to interceptthe web request and response through handler interceptors. The
handler interceptohasto implement the HandlerInterceptor interface, which contains threethods:

1. preHandle()¢ Caled before the handler executiorit returns a Boolean value. True means
continue the handler execution chaiatherwise,stop the execution chain and return it.

2. postHandle() ¢ Caled after the handler execution. lallows you to manipulate the
ModelAndViewobject before render it tdhe view page.

3. afterCompletion()¢ Called after theuserrequesthas been processe®eldom useg S Ofind/ Q
any use case.

LiQa NBO2YYSYRSR (2 SEGSYR clds&sr the lcghiehichiNdefailtS ND S LIG 2 NJ
implementations.
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Six Frameworks
Chapter 22 — minernalg

ORM (Object/Relational Mapping)

ORM stands folObject Relational Mapping. ORM is the automated persistence of objects in a Java
application to the tables in a relational database.

An ORM solution consists of the following foueges:

API for performing basic CRUD operations

API to express queries referring to classes

Facilities to specify metadata

Optimization facilities such atirty checking, lazy associations fetching asamon

= =4 -4 -9

The ORM levels are:

Pure relational (stored procdure)

Light objectmapping (JDBC)

Medium object mapping

Full object Mapping (composition, inheritance, polymorphism, persistence by reachability)

= =4 -8 =9

Hibernate Framework

Hibernate is a pure Java object relational mapping (ORM) and persistence frameworkdhatyou to
map plain old java objects to relational database tables using (XML) configuration files.

Java Objects RDBMS
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The main advantage of ORM like hibernate &t fhshields developers from messy SQL. Apart from this,
ORM provides following benefits:

1 Improved productivity
0 Highlevel objectoriented API
0 Less Java code to write
0 No SQL to write
1 Improved performance
0 Sophisticated caching
0 Lazy loading
o Eager loading
1 Improved maintainability
0 Aot less code to writand maintain
1 Improved portability
o ORM framework generates databaspecific SQL for you

Hibernate simplifies:

Saving and retrieving your domain objects

Making database column and table name changes
Centralizng pre save and post retrieve logic
Complex joins for retrieving related items

Schema creation from object model

= =4 -8 4 4

Core Interfaces of Hibernate Framework:

Session Interface
SessionFactory Interface
Configuration Interface
Transaction Interface
Query and Creria Interface

agprLOdE

Java Application

Persistent Object

Hibernate

,4'\ S 4“
e | e | e
o | o ]
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General Flow:

The general flow of Hibernate communication with RDBMS is:

1. Load the Hibernate configuration file and create cgufation object. It will automatically load all
hbm mapping files

SRS S

Configurationinterface

Create session factory from configuration object
Get one session from this session factory

Begin the transaction, andeate HQL query
Executethe query to getalist containing Java objects
Commit or Rollback the transaction based on the query execution outcome

The most common methods of Hibernate configuration are:

1 Programmatic configuration
1 Declarativeconfiguration fibernate.cfg.xml

Following are the importartags ofthe Hibernate configuration fileh{bernate.cfg.xnijt

=IDOCTYPE hibemate-configurafion PUBLIC
DTD + “-iiHibernate/Hibemate Configuration DTDVEN"
“hitp:/fhibemate. sourceforge nethibemate-configuraton-3.0.d1d">
<hibemate-configuration>
=session-factony=
JOBGC connection
configuration =property name="hibemate connection_driver_class*=org.heqldb_jdbcDriver</property=
[~ =property name="hibemate connection_ur”>jdbc h=gldb-hsgl/focalhost</property>
<property name=""hi connection. 18">53 ty
Specifies the SQL <property hame="hibemate connaclion password"=</propery=
variant to generate “Ta
property name="dialect™>ong.hibemate dialect H3QLDialect</property>
Size of conn pool == <property name="hibemate connection.pool_size"=10=/property=
. - =pro| names="hibemate hbm 2ddl. auto">create-d

T ¢ property rop=/property=

of database schem =mapping resource="Event hbm xmi"/>
|-—* <mapping resource="Person.hbm.xmr'f=

Mapping files =/gesesion-factory=
Filename: <Mibemate-configuration=
hibernate.cfg.xml

Hibernate mapping file tells Hibernate which tables and columns to use to load andsjerts.Some of
the important tags of a typical mapping fileefson.hbm.xnjl are given below:

DTD

Class element

Identifier mapping & generation

Property mapping

Unidirectional mamy-to-many
association mapping

=IDOCTYPE hibemate-mapping FUBLIC

| fHiDEmateHibemate Mapping DTD 3.0VENT

"hitp:Mibermate sourcelorge. hethibamate-mapping-3.0.0K">

<hibemnate-mapping>

™ =class name="no ulo.inf5750 Evenl” lable="gvenis"™

<id name="id" column="event_id">

=  <generator class="nalive"">

<fid=

<propeny name="tte" not=null="tree" unigue="trpe ">
|+ <property name="date" type="date" column="event_date"r>

=36t name="persons” table="evenl_persons">
<K@y column="event_id=

T ™  <many-to-many column="person_id"

class="no.uio INf5750,example moded Person’/>
<iset>

=lclasg=
=/hibamate-mapping=
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Component Mapping in Hibernate

Component » | public class Address public class Person
{ {
private String street; /i other properties
private int postalCode;
private String city; private Address address;
It no-arg constructor + getiset I get and set methods
H }

=class name="no.uio.inf5750.example.model Person table="persons™

=l other properties —=

Component mapping 1t name="address">
=property name="street"/>
|- =property name="postalCode"/>
=property name="city"/>
<fcomponent>

Property mapping

</class>

Derived Properties

The properties that are not mapped to a column, but calculated at runtime by evaluation of an expression
are called derived properties. The egpsion can be defined using tfmula attribute of the element.

<propertyname="_LastRevisionDate"
formula="(selectMAX(rev.start_datejrom trevisionrevwhererev.id_detectable=id_detectableandrev.status!="'DRAFT")"

type="date" />

Hibernate DataSource Connection Properties:

Following is the list of important properties you would require to configure tfar databases in a
standalonesituation:

S.N. Properties and Description

hibernate.dialect

1 This property makes Hibernate geate the appropriate SQL for the chosen database.
2 hibernate.connection.driver_class

The JDBC driver class.
3 hibernate.connection.url

The JDBC URL to the database instance.
4 hibernate.connection.username

The database username.
5 hibernate.connecion.password

The database password.

hibernate.connection.pool_size

Limits the number of connections waiting in the Hibernate database connection pool.
7 hibernate.connection.autocommit

Allows autocommit mode to be used for the JDBC connection.
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If you are using a database along with epplication server and JNQhen you would have to configure
the following properties:

S.N. Properties and Description

hibernate.connection.datasource
The JNDI name defined in the application server context yousing for the application.

hibernate.jndi.class
The InitialContext class for INDI.

hibernate.jndi.<IJNDIpropertyname>
Passes any JNDI property you like to the JNDAIContext

hibernate.jndi.url
Provides the URL for JNDI.

hibernate.conne&tion.username
The database username.

hibernate.connection.password
The database password.

Hibernate Mapping Configuration

<hibernatemapping

Q000 7V

@ 0

schema=8atabase8hemaName"
catalog=tatabase@talogName"
default-cascade=rlone| cascade_style"
default-access="fieldproperty|ClassName"
defaultlazy=true|false"
auto-import="true|false"

package="package.name"

Q000009

schemaoptional): the name of a database schema.
catalog(optional): the name of a database catalog.
defaultcascaddgoptional- defaults tonone): a default cascade style.

defaultaccesgoptional- defaults toproperty): the strategy Hibernate should use for accessing al
properties. It can be a custom implemetitan of PropertyAccessoBy mapping the property with
defaultaccess="field" in Hibernate metadata. These forces hibernate to bypass the setter meth
and access the instance variable directly while initializing a newly loaded object.

defaultlazy(optional- defaults totrue): the default value for unspecifiddzyattributes of class and
collection mappings.

auto-import (optional- defaults totrue): specifies whether we can use unqualified class names o
classesn this mapping in the query language.

packagdgoptional): specifies a package prefix to use for unqualiflads names in the mapping
document.
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If you have two persistent classes with the same unqualified hame, you shoudditeeimport="false"
An exception will result if you attempt to assign two classes to the same "imported” name.

Thehibernatemappingelement allows you to nest several persistardiass>nappings, as shown above.

It is, however, good practice (and expected by some tools) to map only a single persistent class, or a single
class hierarchy, in one mapping file and name it after the perdismiperclass. For example,
Cat.hbm.xmIDog.hbm.xmlor if using inheritanceAnimal.hbm.xml

ClasConfiguration

You can declare a persistent class usingctheselement. For example:

<class

name="ClassName"
table="tableName"
discriminatorvalue="tlassNamé
mutable="true| fals¢e"
schema=tiatabaseSchemaNarhe
catalog=tlatabaseCatalogNartie
proxy="ProxyInterface"
dynamicupdate="true|false"
dynamicinsert="true|false"
selectbefore-update=true| false"
polymorphism=Implicit|explicit"
where="arbitrary sgl where condition"
persister="PersisterClass"

batchsize=1"

HONNOHOOOIDO0000

optimisticlock="nonelversiondirty|all"
lazy=true|false" (16)
entity-name="Clasdlameas Default a7
check="arbitrary sgl check condition" (18)
rowid="rowid" (19)
subselect="SQL expression" (20)
abstract="truelfalse" (21)

node="elemenName" (22)

name(optional): the fully qualified Java class name of the persistent class or interface.
attribute is missing, it is assumed that the mapping is for aP@JO entity.

table (optional- defaults to the unqualified class name): the name of its database table.

discriminatorvalue(optional - defaults to the class name): a value that distinguishes indivit
subclasses that is used for polymoipbehavior. Acceptable values incluadl and not null.

mutable(optional - defaults totrue): specifies hat instances of the class are (not) mutab
Immutable classemay not be updated or deleted by the application.

schema(optional): overrides the schema name specified by the rdobernate
mapping=element.

®@ © 00 o7
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(o)

(16)
(17)

(18)

(19)

(20)

(21)

catalog(optional): overrides the catalog name specified by the rdubernate
mapping=element.

proxy (optional):specifies an interface to use for lazy initializing proxies. You can specify the
of the class itself.

dynamicupdate (optional - defaults tofalse): specifies thaUPDATEQL should be generated .
runtime and can contain only those columns whose values have changed.

dynamicinsert(optional - defaults tofalse: specifies thatNSERBQL should be generated
runtime and contain only the columns whose values are not null.

selectbefore-update (optional - defaults tofalse: specifies that Hibernate shoufdverperform
an SQIUPDATHnless it is certain that an olgjeis actually modified. Only when a transie
object has been associated with a new session ugigte() will Hibernate perform an extre
SQLSELEC® determine if anUPDATES actually required.

polymorphism(optional - defaults toimplicit): determines whether implicit or explicit quer
polymorphism is usedJse polymorphism="explicit" in the class magpifThis will cause querie
to return only instances of the named class and not its subclasses.

where (optional): specifies an arbitrary SQIHEREondition to be used when retrieving objec
of this class.

persiste (optional): specifies a custof@lassPersister

batchsize(optional - defaults tol): specifies a "batckize" for fetching instances of this class
identifier.

optimisticlock (optional - defaults toversior): determines the optimistic locking strategy.
lazy(optional): lazy fetching can be disabled by settamy="false.

entity-name(optional - defaults to the class name): Hibernate3 allows a class to be ma
multiple times, potentially to diffrent tables. It also allows entity mappings that are represen
by Maps or XML at the Java level. In these cases, you should provide an explicit arbitrary n
the entity.

check(optional): an SQL expression used to generate a #rayticheckconstraint for automatic
schema generation.

rowid (optional): Hibernate can use ROWIDs on databases. On Oracle, for example, Hibern
use therowid extra column for fast updates once this option has been sebwad. A ROWID it
an implementatio detail and represents the physical location of a stored tuple.

subselec{optional): maps an immutable and readly entity to a database subselect. This
useful if you want to have a view instead of a base table. See below for more information.

abstract(optional): is used to mark abstract superclassesuniontsubclasshierarchies.

Cascade and Inverse option @neto Many mapping

Cascadenablesoperations to cascade to child entiti€Bhe vaild values aral, none, saveupdate, delete
and alldelete-orphan. The default value is none.

Inverseindicateswhich end of @i-directional associatiorelationship should be ignoredt determines
whether aska parent for their children orchild for their parentsvhen persisting a parent whhas a
collection of childrenThe valid values arteue andfalse The default value is false.
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Dynamic Insert versus Dynamic Update

1 dynamicupdate (defaults to false): Specifies that UPDATE SQL should be generated at runtime
and contain only thoseatumns whose values have changed.

1 dynamicinsert (defaults to false): Specifies that INSERT SQL should be generated at runtime and
contain only those columns whose values are not null.

Hibernate Proxy

Theproxyattribute enables lazy initialization of pgstent instances of the class. Hibernate will initially
return CGLIB proxies which implement the named interface. The actual persistent object will be loaded
when a method of the proxy is invoked.

Callback Interface

Callback interfaces allow the ap@lton to receive a notification when something interesting happens to
an object.It happenswhen an object is loaded, saved, or deleted. Hibernate applications don't need to
implement these callbacks, but they're useful for implementing certain kindsrargefunctionality.

HibernateCallback is the callback interface for Hibernate application. To be wused with

Il AOSNY I 1S¢eSYLX FiS5Qa SESOdziazy YSiK2R&az 2FiGSy La lyz2y
The typical implementation will calession.loalfind/update to perform some operations on persistent

objects. It can also perform direct JDBC operations via Hiberrig¢s'sion.connection(pperating on a

JDBC Connection. The only method that needs to be overridamirislibernate(sessionfhat getscalled

08 | AOSNYIF(ISeSYLXiSQa SESOdziS YSUiK2R gAGK |y | OGAODS

Session Factory

The application obtains Session instances from a SessionFactory. There is typically a single SessionFactory
for the whole application created during applicatidnitialization. The SessionFactory caches gendrate

SQL statements and other mapping metadata that Hibernate uses at runtime. It also holds cached data
that has been read in one unit of work and may be reused in a future unit of work.

Session Factoiig a Hibernate's concept of a single data store arthisad safeso that many threads can
access it concurrently and request for sessions and immutable cache of compiled mappings for a single
database. It usually only built once at startup. It should bapped in some kind of singleton.

XML Configuration

SessionFactoryessionFactory new Configuration().configure().buildSessionFactory();

Annotated Configuration
SessionFactorgessionFactory = new
AnnotationConfiguration().configure().addPackage("paekagme").addAnnotatedClass(ClassName.class).buildSessionFactory();

Session
The Session interface is the primary interface used by Hibernate applications. It is dlsigatied,

short-lived object representing a conversation between the applicationthedersistent store. It allows
you to create query objects to retrieve persistent objects.

Session session = sessionFactory.openSession();
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Session interface role

1 Wraps a JDBC connection

1 Factory for Transaction

1 Holds a mandatory firdevelcache of pesistent objects, used when navigating the object graph
or looking up objects by identifier

Sessions a light weight andon-thread safeobject that represents a single unit of work with the
database. Sessions are created by a Session Factory and thegsae when all work is complete.
Session is the primary interface of the persistence service. A session obtains a database colaadgtion
To avoid creating too many sessions, ThreadLocal class can be used.

ThreadLocdbcal= new ThreadLocal().get()
Sessiorsession= sessionFactory.openSession();
local.set§ession;

Ending asessionusually involves four distinct phases:

Hush the session

Gommit the transaction

Handle exceptionandRollback the transaction
Finallyclose the session

PO PR

Session Intdace Methods:

There are number of methods provided by t8essiorinterface but I'm going to list dowma few
important methods only.

#  Session Methods and Description

boolean isOpen()

! Check if the session is still open.
5 boolean isConnected()
Chek if the session is currently connected.
3 boolean isDirty()
Does this session contain any changes which must be synchronized with the database?
4 void refresh(Object object)

Reread the state of the given instance from the underlying database.

void flush()
5  Flushing is the process of synchronizing the underlying persistent store with persistable s
held in memory.

6 void clear()

Completely clear the session.
7 Connection close()

End the session by releasing the JDBC connection and cleaning up
8 SessionFactory getSessionFactory()

Get the session factory which created this session.
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Serializable getldentifier(Object object)
Return the identifier value of the given entity as associated with this session.

Transaction beginTransaction()
Begin a unit of work and return the associated Transaction object.

Transaction getTransaction()
Get the Transaction instance associated with this session

Criteria createCriteria(Class persistentClass)
Create a new Criteria instance, for the giventity class, or a superclass of an entity class.

Criteria createCriteria(String entityName)
Create a new Criteria instance, for the given entity name.

Query createFilter(Object collection, StrirglQuerysString)
Create a new instance of Quefgr the given collection and filter string.

Query createQuery(String hglQuesgring)
Create a new instance of Query for the given HQL query string.

SQLQuery createSQLQuery(String queryString)
Create a new instance of SQLQuery for the given S&l gtiing.

void cancelQuery()
Cancel the execution of the current query.

Objectload(String entityName, Serializable id, LockOptions lockOptions)
Return the persistent instance of the given entity class with the given identifier, obtaining 1
specified lock mode, assuming the instance exists.

Session get(String entityName, Serializable id)
Return the persistent instance of the given named entity with the given identifier, or null if
there is no such persistent instance

Serializable sa®(Object object)
Persist the given transient instance, first assigning a generated identifier.

void saveOrUpdate(Object object)
Either save(Object) or update(Object) the given instance.

void update(Object object)
Update the persistent instanceith the identifier of the given detached instance.

void update(String entityName, Object object)
Update the persistent instance with the identifier of the given detached instance.

Objectmerge(String entityName, Object object)
Copy the state oftte given object onto the persistent object with the same identifiesession

void delete(Object object)
Remove a persistent instance from the datastore.

void delete(String entityName, Object object)
Remove a persistent instance from the datast
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Differences between load and get methods

Load

Get

Only use thdoad()method if you are sure that the
object exists.

If you are not sure that the object exists, then us¢
one of theget()methods.

load()method will throw
ObjectNotFoundExceptioif the unique id is not
found in the database.

get()method will return null if the unique id is not
found in the database.

load()just returns a proxy by default and databas
62y Q0 0SS KAG dzyiAt (K9

get()will hit the databasemmediately.

Differences between update and merge methods

Update

Merge

Useupdatemethod,if you are sure that the sessio
does not contain an already persistent instance
with the same identifier

Use mergemethod, if you want to merge your
modificaions at any time without consideration of
the state of the session.

It will throw NonUniqueObjectExceptioif a
persistent object with the same identifier is alreac

It will act like update but if a persistent object witt
the same identir is already in the session it will

copythe state of the given object onto the
persistent object with the same identifién
session

in the session

Hibernate Annotations:

@Entity Annotation:

The EJB 3 standard annotations are contained injatax.persistencepackage, so we import this
package as the first step. Secondly, we used@Hentityannotation to the Employee class which marks
this class as an entity bean, so it must have aamument constructor that is visible with at least
protected scope.

@Table Anntation:

The @Table annotation allows you to specify the details of the table that will be used to persist the entity
in the database.

The @Table annotation provides four attributes, allowing you to override the name of the table, its
catalogue, and its seima, and enforce unique constraints on columns in the table. For now we are using
just table name which is EMPLOYEE.

@Id and @GeneratedValue Annotations:

Each entity bean will have a primary key, which you annotate on the class wi@ lthennotation. Tle
primary key can be a single field or a combination of multiple fields depending on your table structure.
By default, the @Id annotation will automatically determine the most appropriate primary key generation
strategy to be used but you can override thig applying the@ GeneratedValu@nnotation which takes

two parametersstrategyandgenerator. We can use the default key generation strategy. Letting
Hibernate determine which generator type to use makes your code portable between different
databases.
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@Cdumn Annotation:

The @Column annotation is used to specify the details of the column to which a field or property will be
mapped. You can use column annotation with the following most commonly used attributes:

1 nameattribute permits the name of the columio be explicitly specified.

1 lengthattribute permits the size of the column used to map a value particularly for a String
value.

1 nullable attribute permits the column to be marked NOT NULL when the schema is generated.

1 uniqueattribute permits the columnd be marked as containing only unique values.

@0OneToOne@OneToMany@ManyToOnand @ManyToMany Annotations

The parameters used by these annotations fateh (FetchType.LADY FetchType.EAGERascade
(CascadeType.Abk CascadeType.NONIEverse (tue or false) and orphanRemoval (true or false)

Every relationship that finishes wit@Many(@OneToMany and @ManyToMamyill be lazy loaded by
default. Every relationship that finishes wit® One(@ManyToOne and @OneToQméll be eagerly
loaded by defaul. If you want to set a basic field.§. String name) with lazy loading just does:
@Basi¢fetch=FetchType.LAZY)

Every basic fielde(g. String, int, double) that we can find inside a class will be eagerly loaded if the
developer does not set it as lazy

Entity Class:

@Entity

@Tabl¢name="EMPLOYEE"

publicclassEmployeg{
@Ild@GeneratedValue
@Columiname="id")
privateint id;

@Columiiname="emp_name")
private StringemployeéName

@Basi¢fetch = FetchTypd.AZY
@Columiiname="salary")
privateint salary

Application Class:

private static SessionFactorfactory,
try{
factory=new AnnotationConfiguratiof). configure).
addPackage("com.xyz/jadd package if used.
addAnnotatedClagE mployeeclass. buildSessionFactoxy;
}catch(ThrowableeX) {
Systemerr.printin("Failed to create sessionFactory objestex);
throw new ExceptionininitializerErr¢ex);

}
/* Method to CREATEnaemployee in the database */
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Sessiorsession- factory.openSessiof);
Transactiortx = null;
IntegeremployeelD=null;
try{
tx = sessiorbeginTransactiof);
Employeeemployee=new Employeé);
employeesetFirstNaméfname);
employeel D= (Integen sessiorsaveéemployeg;
sessiorflush();
tx.commit();
}catch(HibernateExceptioe) {
if (tx!=null) tx.rollback();
e.printStackTracg;
Hinally {
sessiorclose);

}

/* Method to REALall the employees */
Sessiorsession-factory.openSessiof);
Transactiortx = null;
try{
tx = sessiorbeginTransactiof);
sessiorsetFlushMode(FlushMode.COMMIT)
Listemployees=sessiorcreateQuery'FROM Employeglist();
for (Iterator iterator = employeesterator(); iterator.hasNext);){
Employeeemployee= (Employegiterator.next));
}
tx.commit(); //flush occurshere
}catch(HibernateExceptioe) {
if (tx!=null) tx.rollback);
e.printStackTracg;
Hinally{
sessiorclose);

}

/* Method to UPDATE salary for an employee */
Sessiorsessior- factory.openSesion);
Transactiortx = null;
try{
tx =sessiorbeginTransactiof);
Employeeemployee= (Employegsessiorget(Employeeclass EmployeelD
employeesetSalarysalary);
sessiorupdate(employes;
sessiorflush();
tx.commit();
}catch(HibernateExceptioe) {
if (tx!=null) tx.rollback));
e.printStackTracg;
Hinally {
sessiorclose);

/* Method to DELETE an employee from the records */
Sessiorsessior- factory.openSessiof);
Transactiortx = null;
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try{
tx =sessiorbeginTransactiof);
sessiorsetFlushMode(FlushMode. COMMIT)
Employeeemployee= (EmployegsessiorgetEmployeeclass EmployeeD);
sessiordelete(employeg;
tx.commit(); //flush occurs here
}catch(HibernateExceptioe) {
if (tx!=null) tx.rollback();
e.printStackTracg;
Hinally{
sessiorclose);

}

QueryInterface
HQL(Hibernate Query Language)
Hibernate Query Language (HQL) is an ohjeented query language, similar to SQL, but instead of

operating on tables and columns, HQL works with persistent objects and their properties. HQL queries are
translated byHibernate into convemtnal SQL queries which in tyrarform actiors on databasdables

Although you can use SQL statements directly with Hibernate using Native SQL but | would recommend
usingHQL whenever possible to avoid database portability hasahesto take advantage of Hibernate's
SQL generation and caching strategies.

Keywords like SELEGEROM and WHERE etc. are not case sensitive but properties like table and column
names are case sensitive in HQL.

FROM Clause

You will usé-ROMclause if yowant to load a complete persistent objects into memory. Following is the
simple syntax of using FROM clause:

Stringhgl ="FROM Employee"
Queryquery= sessiorcreateQueryhql);
Listresults=query.list();

If you need to fully qualify a class name inlK{Dst specifies the package and class name as follows:

Stringhgl ="FROM commesonsoftcriteria.Employee"
Queryquery=sessiorcreateQueryhql);
Listresults=query.list();
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AS Clause

In HQL the ASclause can be used to assign aliasethtoclasses, especiallyhen you have longueries.
For instance, our previous simple example would be the following:

Stringhgl ="FROM Employee AS;E"
Queryquery=sessiorcreateQueryhql);
Listresults=query.list();

TheASkeyword is optional and yocan also specify the alias directly after the class name, as follows:
Stringhgl ="FROM Employee E"

Queryquery=sessiorcreateQueryhql);

Listresults=query.list();

SELECT Clause

TheSELEGause provides more control over the result set than BERROM clause. If you want to obtain
few properties of objects instead of the complete object, use the SELECT clause. Following is the simple
syntax of using SELECT clause to get just first_name field of the Employee object:

Stringhgl ="SELECT E.firstNerRROM Employee E"
Queryquery=sessiorcreateQueryhql);
Listresults=query.list();

It is notable here thaEmployee.firstNamés a property of Employee object rather than a field of the
EMPLOYEE table.

WHERE Clause

If you want to narrow the specifiobjects that are returned from storage, you use the WHERE clause.
Following is the simple syntax of using WHERE clause:

Stringhgl ="FROM Employee E WHERE E.id = 10"
Queryquery= sessiorcreateQueryhql);
Listresults=query.list();

ORDER BY Clause

To sort your HQL query's results, you will need to usé0XR®ER BMause. You can order the results by
any property on the objects in the result set either ascending (ASC) or descending (DESC). Following is the
simple syntax of using ORDER BY clause:

Sting hgl ="FROM Employee E WHERE E.id > 10 ORDER BY E.salary DESC"
Queryquery=sessiorcreateQueryhgl);
Listresults=query.list();
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If you wanted to sort by more than one property, you would just add the additional properties to the end
of the orderby clause, separated by commas as follows:

Stringhgl ="FROM Employee E WHERE E.id > 10 ORDER BY E.firstName DESC, E.salary DESC "
Queryquery=sessiorcreateQueryhql);
Listresults=query.list();

GROUP BY Clause

This clause lets Hibernate pull infieation from the database and group it based on a value of an
attribute and, typicallyusesthe result to include an aggregate value. Following is the simple syntax of
using GROUP BY clause:

Stringhgl ="SELECT SUM(E.salary), E.firtName FROM Empl@&REHP BY E.firstName"
Queryquery=sessiorcreateQueryhql);
Listresults=query.list();

Using Named Parasters

Hibernate supports named parameters in its HQL queries. This makes writing HQL queries that accept
input from the user easy and you do noave todefend against SQL injection attackBollowing is the
simple syntax of using named parameters:

Stringhgl ="FROM Employee E WHERE E.id = :employee_id"
Queryquery=sessiorcreateQueryhql);
guery.setParametef'employee_id'10);

Listresults=query.list();

Bulk Updates

Bulk updates are new to HQL with Hibernate 3, and deletes work differently in Hibernate 3 than they did
in Hibernate 2. The Query interface now containeeav method called executeUpdate() for executing
HQL UPDATENSERGr DELEH statements.

UPDATE Clause

TheUPDATIElause can be used to update one or more properties of one or more objects. Following is
the simple syntax of using UPDATE clause:

Stringhgl ="UPDATE Employee set salary = :salary WHERE id = :emplayee_id"
Queryquery = sessiorcreateQueryhgl);

query.setParametef'salary’, 1000);

guery.setParametef'employee _id’ 10);

int result=query.executeUpdat€);

Systemout.printin("Rows affected: “result);
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DELETE Clause

TheDELETElause can be used to delete one or mmbjects. Following is the simple syntax of using
DELETE clause:

Stringhgl ="DELETE FROM Employee WHERE id = :employee_id"
Queryquery=sessiorcreateQueryhql);
query.setParametef'employee _id' 10);

int result=query.executeUpdat€);

Systemout.printin("Rows affected: *result);

INSERT Clause

HQL supporttNSERT INTEause only where records can be inserted from one object to another object.
Following is the simple syntax of using INSERT INTO clause:

Stringhgl ="INSERT INTO Employee(firsti¢a lastName, salary)*
"SELECT firstName, lastName, salary FROM old_employee"

Queryquery=sessiorcreateQueryhql);

int result=query.executeUpdat€);

Systemout.printin("Rows affected: *result);

Aggregate Methods

HQL supports a nge of aggregate methods, similar to SQL. They work the same way in HQL as in SQL and
following is the list of the available functions:

S.N. Functions Description

1 avg(property name) The average of a property's value

2 count(property name or *) The numler of times a property occurs in the results
3 max(property name) The maximum value of the property values

4 min(property name) The minimum value of the property values

5 sum(property name) The sum total of the property values

DISTINCT

Thedistinct keyword only counts the unique values in the row set. The following query will return only
unique count:

Stringhgl ="SELECT couPiSTINCE.firstName) FROM Employee E"
Queryquery=sessiorcreateQueryhgl);
Listresults=query.list();
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Pagination usag Query

There are two methods of the Query interface for pagination.

S.N. Method & Description

Query setFirstResult(int startPosition)
1 This method takes an integer that represents the first row in your result set, starting with |
0.

Query setMaxRsults(int maxCoung
This method tells Hibernate to retrieve a fixed numbsaxCountof objects.

Using above two methods together, we can construct a paging component in our web or Swing
application. Following is the example which you can extend to felctows at a time:

Stringhgl ="FROM Employee"
Queryquery=sessiorcreateQueryhql);
query.setFirstResut);
guery.setMaxResultd.0);
Listresults=query.list();

Ways to express joins in HQL

HQL provides four ways of expressatyi (inner and oute) joins:
Animplicit association join

An ordinaryJOINN the FROM claug®IGHT JOIN)

AFETCHOINN the FROM claus@_EFT JOIN FETCH)
Atheta-stylejoin in the WHERE claugto find all children of an entity)

= =4 -8 =9

Select ¢ from Entity e, Childuhere e= c.parent

Such joins are called theta style joies cartesian product + a where condition to restrict the
result.

Criterialnterface

Eriterialds a simplified API for retrieving entities by composing Criterion objantsbuild up a criteria
query obgct programmatically where you can apffilgration rules and logical conditionsThis is a very
convenient approach for functionality like "search" screens where there are a variable number of
conditions to be placed upon the result set.

The HibernateSesioninterface providescreateCriteria(method which can be used to create a

Criteriaobject that returns instances of the persistence object's class when your application executes a
criteria query.
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Following is the simplest example of a criteria queryie which will simply return every object that
corresponds to the Employee class.

Criteriacr = sessiorcreateCriteridEmployeeclass;
Listresults=cr.list();

Restrictions with Criteria:

You can useadd()method available foCriteriaobject to addrestriction for a criteria query. Following is
the example to add a restriction to return the records with salary is equal to 2000:

Criteriacr = sessiorcreateCriterigEmployeeclass;
cr.add(Restrictionseq("salary’, 2000);
Listresults=cr.list();

Folowing are the few more examples covering different scenarios and can be used as per requirement:

Criteriacr = sessiorcreateCriterigEmployeeclass;

/I To get records having salary equals to 2000
cr.add(Restrictionseq("salary', 2000);

/I To get recads having salary more than 2000
cr.add(Restrictiongyt("salary', 2000));

/I To get records having salary less than 2000
cr.add(Restrictiondt("salary", 2000);

/I To get records having fistName starting with zara

cr.add(Restrictiondike("firstName", "zara%));

/I Case sensitive form of the above restriction.

cr.add(Restrictionslike("firstName", "zara%y);

/I To get records having salary in between 1000 and 2000
cr.add(Restrictionshetween"salary’, 1000 2000));

/I To check if the given propertg inull
cr.add(RestrictiondsNull"salary");

/I To check if the given property is not null
cr.add(RestrictiondsNotNull"salary"));

/I To check if the given property is empty
cr.add(RestrictiondsEmpty'salary"));

/I To check if the given property et empty
cr.add(RestrictiondgsNotEmpty'salary"));
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You can create AND or OR conditions using LogicalExpression restrictions as follows:

Criteriacr = sessiorcreateCriteridEmployeeclass;

Criterionsalary= Restrictiongt('salary’, 2000);

Criterionname= Restrictiondlike("firstNname","zara%?;

/I To get records matching with OR condistions
LogicalExpressicorExp= Restrictionsor(salary name);
cr.add( orExp);

/I To get records matching with AND condistions
LogicalExpressicandExp= Restricitonsandsalary name);
cr.add( andExp);

Listresults=cr.list();

Though all the above conditions can be used directly with HQL as explaifede.

Pagination using Criteria:

There are two methods of the Criteria interface for pagination.

S.N. Method & Description

public Criteria setFirstResult(irgtartPosition)
1 This method takes an integer that represents the first row in your result set, starting with |
0.

public Criteria setMaxResults(imhaxCounj
This method tells Hibernate to retrieveized numbemaxResultf objects.

Using above two methods together, we can construct a paging component in our web or Swing
application. Following is the example which you can extend to fetch 10 rows at a time:

Criteriacr = sessiorcreateCriterigEmplo/eeclass;
cr.setFirstResulifl);

cr.setMaxResults 0);

Listresults=cr.list();

Sorting the Results:

The Criteria API provides tloeg.hibernate.criterion.Orderclass to sort your result set in either ascending
or descending order, according to one @y object's properties. This example demonstrates how you
would use the Order class to sort the result set:

Criteriacr = sessiorcreateCriteridEmployeeclass;
/I To get records having salary more than 2000
cr.add(Restrictiongt("salary", 2000);

/I To sort records in descening order
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critaddOrde(Orderdesc"salary");

/I To sort records in ascending order
crit.addOrde(Order.asq"salary");

Listresults=cr.list();

Projections & Aggregations:

The Criteria API provides tloeg.hibernate.criterion.Projectionsclass which can be used to get average,
maximum or minimum of the property values. The Projections class is similar to the Restrictions class in
that it provides several static factory methods for obtainfngjectioninstances.

Following ardhe few examples covering different scenarios and can be used as per requirement:

Criteriacr = sessiorcreateCriterigEmployeeclass;

/I To get total row count.
cr.setProjectioriProjectionsrowCount));

/I To get average of a property.
cr.setProjectim(Projectionsavd'salary");

/I To get distinct count of a property.
cr.setProjectioriProjectionscountDistinct firstName"));

/I To get maximum of a property.
cr.setProjectioriProjectionsmax'salary");

/I To get minimum of a property.
cr.setProjecton(Projectionsmin(“salary"));

/I To get sum of a property.
cr.setProjectioriProjectionssum("salary"));

Hibernate Native SQL

You can use native SQL to express database queries if you want to utilize datpéeifie features such
as query hints or th€€ ONNECT keyword in Oracle. Hibernate 3.x allows you to specify handwritten SQL,
including stored procedures, for all create, update, delete, and load operations.

Your application will create a native SQL query from the session witbrélage SQLQueryfhethod on
the Session interface.:

public SQLQuergreateSQLQue($tringsqgiStatemenj throws HibernateException

164



After you pass a string containing the SQL query to the createSQLQuery() method, you can associate the
SQL result with either an existing Hibetmantity, a join, or a scalar result using addEntity(), addJoin(),
and addScalar() methods respectively.

Scalar queries:

The most basic SQL query is to get a list of scalars (values) from one or more tables. Following is the
syntax for using native SQLr fxalar values:

Stringsql="SELECT first_name, salary FROM EMPLOYEE"
SQLQuerguery=sessiorcreate SQLQuefsq));
querysetResultTransforméCriteriaALIAS_TO_ENTITY_MAP
Listresults=query.list();

Entity queries:

The above queries were all abowdturning scalar values, basically returning the "raw" values from the
resultset. The following is the syntax to get entity objects as a whole from a native sgl query via
addEntity().

Stringsgl="SELECT * FROM EMPLOYEE"
SQLQuerguery=sessiorcreate SQRuerysql;
qgueryaddEntityEmployeeclass;
Listresults=query.list();

Named SQL queries:

The following is the syntax to get entity objects from a native sql query via addEntity() and using named
SQL query.

Stringsql="SELECT * FROM EMPLOYEE WHER#idloyee_id'
SQLQuerguery=sessiorcreateSQLQuefsq));
query.addEntity(Employeeclass;

query.setParamete('employee id’ 10);

Listresults=query.list();

Named SQL queries are defined in the mapp{Ml-document and called wherever required.
Exanple:
<sglquery name="empdetails™>
<returnalias='emp" class"'com.test. Employee™
SELECT emp.EMP_ID AS {emp.empid},
emp.EMP_ADDRESS AS {emp.address},
emp.EMP_NAME AS {emp.name}
FROM Employee EMP WHERD &AME LIKE :name

</sqlquery>
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Invoke Named Query :

Listpeople =sessiorgetNamedQueryempdetails’)
.setString(TomBrady' name)
.setMaxResults(50)

list();

Invoke Stored Procedure

<sgtqueryname="selectAllEmployees_SPeallabe="true">

<returnaliass'emp" class'employee™>
<return-property name="empid" columr="EMP_ID/>
<return-property name="name" column="EMP_NAME*
<return-property name="address"columr="EMP_ADDRESS"
{? = call selectAllEmplogs()}

<[return>

</sql-query>

Hibernate Template
org.springframework.orm.hibernate.HibernateTempl&e helper class which providéiferent

methods for querying antcetrieving data from the database. It also convetts checked
HibernateExceptionsito unchecked DataAccessExcepti(Rantime Exceptions)

The benefits of HibernateTemplate are:

1 HibernateTemplatea Spring Template class simiphfinteractions with Hibernatsession.
1 Common functions aremaplified toasingle method call
1 Sessionare automatically closed.
1 Exceptions are automatically caught and conveited runtime exceptions.
Tips:

1 Using Hibernate SQL Dialects, we can switch databases. Hibernate will generate appropriate hql
queries based on the dialect defined.

1 In order to prirt the Hibernate generated SQL statements on Console, the configuration file has
to be updated with the following

<propertyname="show_sql’>true</property>
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Collection Types in Hibernate
Collection Types are:

Bag
Set
List
Array
Map

= =4 =4 -8 -4

Sorted Collection verss Ordeed Collection

Sorted Collection

Ordered Collection

A sorted collection is sorting a collection by utilizi
the sorting features provided by the Java
collections framework. The sorting occurs in the
memory of JVMhat runsHibernate, after the dia
being read from database using java comparator

Order collection is sorting a collection by specifyi
the ORDER BYause for sorting this collection
when retrieval.

If your collection is not large, it will be more
efficient way to sort it.

If yourcollection is very large, it will be more
efficient way to sort it.

Hibernate Transaction Management

Atransactionsimply represents a unit of work. In such case, if one step fails, the whole transaction fails
(which is termed as atomicity). A transi@an can be described by ACID properties (Atomicity, Consistency,

Isolation and Durability).

Initial state

Transaction

Transaction Interface

Transaction succeeded

o

commit

rollback

o

Transaction failed

In hibernate framework, we havEransactioninterface that defines the unit of work. It maintains
abstraction from the transaction implementation (JTA, JDBC, so on).

A transaction is associated with Session and instantiated by csdlggion.beginTransaction()
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The methods of Transaction interface @ follows:

void begin()starts a new transaction.
void commit()ends the unit of work unless we areftushMode.NEVER
void rollback()forces this transaction to rollback.

void setTimeout(int secondsj} sets a transaction timeout for any transactidarded by a
subsequent call to begin on this instance.

5. void registerSynchronization(Synchronizationrgpisters a user synchronization callback for this
transaction.

6. boolean isAlive(khecks if the transaction is still alive.
boolean wasCommited(¢hecksf the transaction is commited successfully.
8. boolean wasRolledBackghecks if the transaction is rolledback succe$sful

Wb

~

Cacling

Caching is all about application performance optimization and it sits between your application and the
database to avoid theaumber of database hits as many as possible to give a better performance for
performance critical applications.

Caching is important to Hibernate as well which utilizes multilevel caching schemes as explained below:

Database

Hibernate

Client |

I Second-level Cache I

Optional

Firstlevel cache:

The firstlevel czhe is the Session cache and is a mandatory cache through which all requests must pass.
The Session object keeps an object under its own power before committing it to the database.

If you issue multiple updates to an object, Hibernate tries to delay dbiegipdate as long as possible to

reduce the number of update SQL statements issued. If you close the session, all the objects being cached
are lost and either persisted or updated in the database.
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Secondlevel cache:

Second level cache is an optional aaemd firstlevel cache will always be consulted before any attempt
is made to locate an object in the seceledel cache. The secos#elvel cache can be configured omper-
classandper-collection basisand mainly responsible faraching objects across sgions

Any thirdparty cache can be used with Hibernate. @g.hibernate.cache.CacheProvidatterface is
provided, which must be implemented to provide Hibernate with a handle to the cache implementation.

Querylevel cache:

Hibernate also implements @ache for query resulsets that integrates closely with the secoladel
cache.

This is an optional feature and requires two additional physical cache regions that haldded query
results and the timestampsvhen a table was last updated. This isyonkeful for queries that areun
frequently with the same parameters

To use the query cache, you must first activate it usinghihernate.cache.use_query cache"true"
property in the configuration file. By setting this property to true, you make tidte create the
necessary caches in memory to hold the query and identifier sets.

Next, to use the query cache, you use the setCacheable(Boolean) method of the Query class. For example:

Sessiorsessior= SessionFactorgpenSessiof);
Queryquery=sessiorcreateQuery'FROM EMPLOYEE"
guery.setCacheablgrue);

Listusers=query.list();

SessionFactorgloseSessidi,;

Hibernate also supports very firgrained cache support through the concept of a cache region. A cache
region is part of the cache that's giva name.

Sessiorsessior= SessionFactorgpenSessiof);
Queryquery=sessiorcreateQuery'FROM EMPLOYEE"
query.setCacheablgrue);
query.setCacheRegidgfemployee’);
Listusers=query.list();

SessionFactorgloseSessidi,;

This code uses the method tell Hibernate to store and look for the query in the employee area of the
cache.

The Second Level Cache:

Hibernate uses firsievel cache by default and you have nothing to do to use-ifingtl cache. Let's go
straight to the optional secontkvel cacle. Not all classes benefit from caching, so it's important to be
able to disable the secorével cache
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The Hibernate seconlgvel cache is set up in two steps. First, you have to decide which concurrency
strategy to use. After that, you configure cacheieation and physical cache attributes using the cache
provider.

Concurrency strategies:

A concurrency strategy is a mediator which responsible for storing items of data in the cache and
retrieving them from the cache. If you are going to enable a se¢ewel cache, you will have to decide,
for each persistent class and collection, which cache concurrency strategy to use.

1 TransactionalUse this strategy for reachostly data where it is critical to prevent stale data in
concurrenttransactions, irthe rarecase of an update.

1 Readwrite: Again use this strategy for readostly data where it is critical to prevent stale data
in concurrenttransactions, irthe rare case of an update.

1 Non-strict-read-write: This strategy makes no guarantee of consistency betwtee cache and
the database. Use this strategy if data hardly ever changes and a small likelihood of stale data is
not of critical concern.

1 Readonly: A concurrency strategy suitable for data which never changes. Use it for reference
data only.

<xml vesion="1.0" encoding-"utf-8"?>

<IDOCTYPE hibernateapping PUBLIC
"-//Hibernate/Hibernate Mapping DTD//EN"
"http://www.hibernate.org/dtd/hibernate-mapping3.0.dtd">

<hibernatemapping>
<classname="Employee'table="EMPLOYEE"
<metaattribute="classdescription’>
This class contains the employee detail.
</meta>
<cacheusage-"read-write" />
<idname="id" type="int" columnr<"id">
<generatorclass'native"/>
<fid>
<propertyname="firstName" column="first_name"type="string"/>
<propertyname="lastName"column="last_name"type="string"/>
<propertyname="salary"column="salary"type="int"/>
</class>
</hibernate-mapping>

The usage="readrite" attribute tells Hibernate to use a readrite concurrency strategy for the defined
cache.

Cache provider:

Your next step after considering the concurrency strategies you will use for your cache candidate classes
is to pick a cache provideHibernate forces you to choose a single cache provider for theole
application.

Every cache provider is not compatible with every concurrency strategy. The following compatibility
matrix will help you choose an appropriate combination.
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Strategy/Provider Readonly Non-strict-read-write Readwrite Transactional

EHCach X X X

OSCache X X X

SwarmCache X X

JBoss Cache X X

Batch Processing

Consider a situation when you need to upload a large number of records into your database using
Hibernate. Following is the code snippet to achieve this using Hibernate

Sessiorsessior= SessionFactorgpenSessiof);

Transactiortx = sessiorbeginTransactiof);

for (int i=0; i<10000Q i++) {
Employeeemployee=new Employeé.....);
sessiorsaveéemployes;

}

tx.commit();

sessiorclose);

Because by default, biérnate will cache all the persisted objects in the sesttorl cache and ultimately
your application would fall over with a@utOfMemoryExceptiorsomewhere around the 50,000th row.
You can resolve this problem if you are udiatch processingvith Hibernate.

To use the batch processing feature, first Biternate.jdbc.batch_sizes batch size to a number either
at 20 or 50 depending on object size. This will tell the hibernate container that every X rows to be inserted
as batch. To implement this iroyr code we would need to do little modification as follows:

Sessiorsessiorn= SessionFactorgpenSessiof);
Transactiortx =sessiorbeginTransactiof);
for (inti=0;i<10000Q i++) {
Employeeemployee=new Employeé.....);
sessiorsavéemployee);
if(1%50==0) {// Same as the JDBC batch size
/I Hush a batch of inserts
sessiorflush();
/I Release memory
sessiorclear);
}
}

tx.commit();
sessiorclose);
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Above code will wdk fine for the INSERT operation, but if you are willing to make UPDATE operation then
you can achieve using the following code:

Sessiorsession-sessionFactorppenSessiof);
Transactiortx =sessiorbeginTransactiof);

ScrollableResultsmployeeCursor sessiorcreateQuery'FROM EMPLOYEE"
.scroll);
int count=0;

while (employeeCursonext() ) {
Employeeemployee= (Employe¢ employeeCursoget(0);
employeeupdateEmploye@;
seessiorupdatglemployee;
if (++count%50==0) {
sessiorflush();
sessiorclear);
}
}

tx.commit();
sessionclos€);

Batch Processing Example:

Let us modify configuration file as to aliibernate.jdbc.batch_siz@roperty:

<Xml versiorr'1.0" encoding-"utf-8"?>
<IDOCTYPE hibernatenfiguration SYSTEM
"http://www.hibernate.org/dtd/hibernate-configuration3.0.dtd">

<hibernateconfiguration>

<sessioractory>

<propertyname="hibernate.dialect>
org.hibernate.dialect. MySQLDialect

</property>

<property name="hibernate.connection.driver_class"
com.mysql.jdbc.Driver

</property>

<l-- Assume students is the database nasre

<propertyname="hibernate.connection.urk
jdbc:mysql://localhost/test

</property>

<propertyname="hibernate.connection.username"
root

</property>

<propertyname="hibernate.connection.passwor¢"
root123

</property>

<property name="hibernate.jdbc.batch_size*
50

</property>

<l-- List of XML mapping files>
<mapphgresource="Employee.hbm.xmf>

</sessiorfactory>
</hibernate-configuration>
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Hibernate Interceptor

As you have learnt that in Hibernate, an object will be created and persisted. Once the object has been
changed, it must be saved back to the databas$es process continues until the next time the object is
needed, and it will be loaded from the persistent store.

Thus an object passes through different stages in its life cyclénsmdeptor Interfaceprovides methods
which can be called at differentagies to perform some required tasks. These methods are callbacks from
the session to the application, allowing the application to inspect and/or manipulate properties of a
persistent object before it is saved, updated, deleted or loaded. Following igsthef lall the methods
available within the Interceptor interface:

S.N. Method and Description

1 instantiate()
This method is called when a persisted class is instantiated.
5 onLoad()
This method is called before an object is initialized.
3 onSave()
This method is called before an object is saved.
4 onDelete()
This method is called before an object is deleted.
5 findDirty()
This method is be called when tHash() method is called on a Session object.
6 isUnsaved()
This method is called when an ebt is passed to thsaveOrUpdate(Inethod.
7 preFlush()

This method is called before a flush.

onFlushDirty()
8 This method is called when Hibernate detects that an object is dirty (ie. have been chang
during a flush i.e. update operation.

postFlwsh()
This method is called after a flush has occurred and an object has been updated in mernr

Hibernate Interceptor gives us total control over how an object will look to both the application and the
database.
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How to use Interceptors?

To build arinterceptor you can either implemeniterceptorinterface directly or extend
Emptyinterceptorclass. Following will be the simple steps to use Hibernate Interceptor functionality.

/* Method to CREATE an employee in the database */
Sessiorses$on = factory.openSessiotnew MyInterceptor() );
Transactiortx = null;

IntegeremployeelD=null;

try{
tx =sessiorbeginTransactiof);
Employeeemployee=new Employeéfname, Iname salary);
employeel D= (Integer) sessionsavéemployes;
tx.commit();
}Jcatch(HibernateExceptioe) {
if (tx!=null) tx.rollback);
e.printStackTracg;
Hinally{
sessiorclos€);

}

return employeelD

Inheritance modeldn Hibernate
There are three types of inheritance models in Hibernate:
1. Table per class hierarchy

2. Table per subclass
3. Table per concrete class

Fetching Strategy

A fetching strategy is the strategghat Hibernate will use for retrieving associated obpedf the
application needs to navigate the association. Fetch strategies may be declared in the O/R mapping
metadata, or ovetrridden by a particular HQL Query By Criteria (QBC)

Hibernate Fetching Strategies

1. fetch="join", @-etch{FetchModeJOIN or @Basiffetch=FetchTyp&AGER
Disable thdazy loading always load all the collections and entities.

2. fetch="select", default) @~etch(FetchModeSELEQ Br @Basi¢fetch=FetchiTypeLAZY
Lazy load all the collections and entitighen necessary

3. fetch="subselect", @etcHFetchModeSUBSELELT
Group its collection into a sub select statement.

4. batchsize="10", @atchSiz¢size=10)
Fetch up to 'N' collections or entities, Not Record.

174



Automatic Dirty Checking

Automatic dirty checking is a featureahsaves us the effort of explicitly asking Hibernate to update the
database when we modify the state of an object inside a transaction.

Transactional WriteBehind

Hibernate uses a sophisticated algorithm to determine an efficient ordering that avatdbake foreign
key constraint violations but is still sufficiently predictable to the user. This feature is called transactional
write-behind.

Hibernate Instance States

Three types of instance statese:

Transient(New) - The instance is not associatedth any persistence context

Persistent- The instance is associated with a persistence context

Detached- The instance was associated with a persistence context which has been alasedrrently
not associated

Detached Objects

It can be passed acroksyers all the way up to the presentation layer without having to use any DTOs. It
can be later on rattached to another session.

Diginguish between Transient (New) Objectsxd Detached Objects

Use version property if exists
Use the identifier valueNo value for new object® I G dzNJ f 'y R | daA3y SR &dzZNNR 3
work.

1 Own strategy with Interceptor.isUnsaved{jat will be invoked when saveOrUpdate is called.

f
f

Lazyinitialization Exception

¢CKA& SNNEBN YSIya (KI G -badedPphofertyioNdlectiah, bitzhe hibdrdefea a € | 1
session is closed or not available. Lazy loading in Hibernate means that the object will not be populated

(via a dadbase query) until the property amllection is accessed in code. Hibernate accomplishesihi

creating a dynamic proxy object that will hit the database only when you first use the object. In order for

this to work, your object must be attached to an open Hibernate session througsdifiecycle.

One way to fix this problenis to force Hibenate to perform an Eager fetching by usindétch =
FetchType.EAGERon the collection of the entity class. Once again, if you are building real world
applications this kind of quickfix will not work.

For example, if your entity has one collection bfexts, and each one of these objects has more than one
collection of objects then writing ‘fetch = FetchType.EAGER' next to each collection will probably carry you
to have the PersistenceException: HibernateException: cannot simultaneously fetch nhdijsle Now,
instead of trying to fix our brand new bufy, S tryt& fix our configuration to avoid having the first
LazylnitializationException in a clean way.
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How to avoid the LazyinitializationException:

All you need is to mantain the session of yeassionFactory open while the processing the request. This
is possible by adding @penSessioninViewFiltdilter in your web.xml that will bind the session to the
thread of the entire processing of the request. By doing this filter will mantain the session opened
(during the request handlingnd allows the Lazy fetching

<filter>
<filter-name>0OpenSessioninViewFilter</filtexame>
<filter-class>org.springframework.orm.hibernate3.support.OpenSessioninViewFilter</filterss>
<[filter>
<filter-mapping>
<filter-name>0OpenSessioninViewFilter</filterame>
<url-pattern>/*</url -pattern>
<[filter -mapping>

Pros and Cons of Lazy Loading

Lazy Initialization can help prevent unnecessary SELECT queries beirg@when retrieving an object
graph. But, with Lazy Loading, we have Select N+1 problem witkbamany (parentchild) relationships
while retrieving an object graph using HQL or Query by Criteria (QBC).

Solution:Eager loading by means of proper dadae table joins. But, the problem with Eager Loading is
decreased performance.

Select N+Problem

Select N + 1 is@ata access anfpattern where the database is accessed in a suboptimal way. Take a look
at this code samplesayyou want to show the ey all comments from all posts so that they can delete all
of the nasty comments. The naive implementation would be something like:

/I SELECT * FROM Posts

foreach (Post post in session.CreateQuery(“from Post").L{st())
/llazy loading of comments listauses:
/I SELECT * FROM Comments where Postld = @p0
foreach (Comment comment in post.Comments) {

/lprint comment...

}

}

In this example, we can see that we are loading a list of posts (the first select) and then traversing the
object graph. However, we access the collection in a lazy fashion, causing Hibernate to go to the database
and bring the results back one row at a time. This is incredibly inefficient.

The solution for thisproblemis simple:Force an eager load of the aadtion up front.

Using HQL:
var posts = session.CreateQueRROMPost pLEFTOINFETCH.Comments").List();

Using the criteria API:
session.CreateCriteria(typeof(PosigtFetchModg"Comments” FetchType EAGERList();

In each case, we will get ajcand only aingle queryto the database.
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Hibernate¢ Pointers

1. Introduction to problems
1 Mapping member variables to columns
1 Mapping relationships
1 Handling Datatypes
1 Managing changes to object state

2. JDBC vs Hibernate
1 JDBC Database ConfiguratipHibemate Configuration file (hibernate.cfg.xml)
The Model object, Annotations
Service method to create model object$libernate API
Database DesignNot Needed
DAO Method; Not Needed

= =4 =4 =4

3. Model class with Annotations
1 @Entity- Must
1 @Id-Must

4. Saving model ofects

Hibernate Flow (Configuratioy Session Factory SessiorA Begin Transactiof, Operations
A Commit TransactioA, Error Handlingh Rollback Transactiofy Finally, Close Session

5. HBM2DDL Configuration and Name Annotations
1 @Entity (name) optional
1 @Colmn (name); optional
1 Create and Update options in HBM2DDL configuration

6. Other Model Annotations
1 @Tableg Customize Table Attributes
@Columng Customize Column Attributes
@Basig, Customize Fetch Type
@Transient, Exclude Field
@Temporak, Date
@LOR; Lage Objects (Determine Blob or Clob based on the datatype)

= =4 =4 4 A

7. Object Retrieval
1 Session.get()
1 Session.get() vs Session.load()
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10.

11.

12.

13.

14.

15.

Primary Keys
1 Natural vs Surrogate

1 Surrogate @GeneratedValue(StrategyType. AUTO, IDENTITY, SEQUENCE and TABLE)

Value Types or VakiObjects and Embedded Objects
1 @Embeddable
1 @Embedded

Attribute Overrides and Embedded Object Keys
1 @AttributeOverrides and @AttributeOverride Overrides the default @Column
attributes
1 @Embeddedid Composite Primary Key

Saving Collections
1 @ElementColletion

Configuring Collections and Adding Keys
1 @JoinTable
@JoinColumn
@Collectionld; Primary Key ColumnHibernate Feature (Not in JPA specification)
@GenericGeneratar Key Generation (hilo)
@Type

= =4 =4 =4

Proxy Objects and Eager/Lazy Fetch Types

@Basic(Fetchpg.EAGER or LAZY)

@FetchMode(FetchType.EAGER or LAZY)

First Levet Eager and Sub Leveltazy

Lazy Initialization ExceptianFetching the association after the session is closed
OpenSessioninViewFilteiPrevents Lazy Initialization Exception

= =4 =4 -4 4

One to he Mapping
1 @Entity @OnetoOne Same Table
1 @JoinColumig Customize the join column attributes

One to Many Mapping or Many to One Mapping

@Entity @OnetoMany or @ManytoOxeSeparate Table
@JoinTable Customize the join table attributes

@OnetoMany (mappedB [ & ¢ | &N&SIepahat® doin Table
@JoinColumi Customize the join column attributes

= =4 =4 =
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16.

17.

18.

19.

20.

21.

22.

Many to Many Mapping
1 @Entity @ManytoMany Two Separate Tables
1 @JoinTable Customize the join table attributes
f Xalyeédzzalye oYl LILISKOné SepaatdvinoTatBePrevest wd
tables
1 @JoinColumig Customize the join column attributes
1 @InverseJoinColumnCustomize the inverse join column attributes

Cascade Types & Entity Relationships
1 @Entity(CascadeType.ALL, PERSIST (Multiple Saves), DETACH, MERSH, RE
REMOVE and INVERSE)
1 Session.persist()
1 @NotFound (ActionType.IGNORHE)nores when the associated object is missing

Hibernate Collections
1 Bag (ArrayList)
Bag with Id (ArrayList)
List¢ Ordered and Duplicates(ArrayList)
Set¢ Unordered and No Dupktes
Map ¢ Key/Value Pairs

= =4 =4 4

Inheritance in Hibernate
1 Entity Class extends another Entity CaBsTYPE (Columg)Sub Class Names (Values)
9 Strategieg; Single Table (Default), Table per Class and Joined

Single Table Inheritance
1 Super Class @Entity @Inharice (StrategyType.SINGLE_TABLE)
1 Disadvantage: Null Columns
1 @Discriminator Column (name, typeCustomize the discriminator column attributes
(DTYPE)
1 @DiscriminatorValue Customize the discriminator value (Sub Class Name)
Table per Class Inheritance
1 Separate tables per classAvoid blank columns but introduce Redundancy with
multiple duplicate columns
1 @Entity @Inheritance (StrategyType. TABLE_PER_CLASS)

Inheritance with Joined
@Entity @Inheritance (StrategyType.JOINERevent Redundancy with duplieacolumns
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23. CRUD Operations

24,

25.

26.

27.

28.

1

=a

save or persist Track down the object state and issue updates wisely (Automatic Dirty
Checking)

get or loadg Automatic Dirty Checking

update or merge

delete

Hibernate Instance States

f
f
f

Transient (Newd, not associated wit any persistent context

Persistent (In Sessioglassociated with a persistent context

Detached (Removed)was associated with a persistent context, closed or currently not
associated

Understanding Instance States

1

= =4 =4 4

Transienth Persistenth Detached

NewA Transienth SaveA Persistenty CloseA Detached

GetA Persistenty CloseA Detached

Transientd Deletea Persistenth CloseA Detached

Transienth Open SessioA Persistenth Close Sessioy Detached

Persisting Detached Objects

f
f

New SessionNo changesvill also issue UPDATE
@Entity @Entity (selectBeforeUpdate = trqegpecial Hibernate AnnotationExecutes
UPDATE query only if the SELECT indicates a change

Hibernate Query Language (HQL)

f
f
f

More control like Pagination, Filter, etc.

Session.createQuefguery).list()

Session.createQuery(query).uniqueResult() with group functions such as COUNT,
DISTINCT, AVG, SUM, MAX and MIN

HQL Pagination and Filtration

il
il
il

setFirstResult (startPositioq)Offset
setMaxResults (maxCourgLimit
SELECT new Map (key, valtRPDM ClassName
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29. Parameter Binding and SQL Injection
1 Appending parameters in a simple statement will led to SQL Injection Aftack | 9 w ,
21 9w9 [/ h[b! a@! frté2 i @i eSO SNJ lcExpasgsand Ol WA £ dzS
protected and confidential da
9 1asS t NBLINBR { G G8YSyiamedRameseh deiiBil) oK Q 2 NJ WYY
get(parameterName) respectively

30. Named Queries
1 Best Practice One common place for all queries related to the entjigntity Class is
the best place to group thergRetsable

1 @NamedQuery (name, HQL)
1 @NamedNativeQuery (name, SQL, ResultClass)
1 Session.getNamedQuery(queryName)

31. Criteria API
1 No need for SQL or HQLThird way to extract datg Best among threg HQL uses
Query no different from SQL which is complex too
9 Criteria ¢ = Session.createCriteria(Class)

32. Restrictions with Criteria
{ Chain criterions with add methods NA § SNA | o RROOMO o RRO OH 0 X
9 Criterion c1 = Restrictions.gt(colName, value)
1 Restrictions.eq(), ge(), le(), It(), gt(), like(), ilike(), isNull(), isNotNsEhpty(),
isNotEmpty and between() are some of them
1 Logical Expressions are Restrictions.and(cl, c2) and Restrictions.or(c3,c4)
Pagination methodsg setFirstResult (startPosition) and setMaxResults (maxCount)
9 Sorting the resultg Criteria.addOrder(Oret.asc/desc(fieldName))

|

33. Projections, Aggregations and Query by Example
9 Criteria.setProjection(Projections.rowCount())
1 property() and aggregate (group) functions such as countDistinct(), rowCount(), avg(),
max(), min() and sum() are some of the projeatio
1 Query by Example Create Example object with default valugBunch of properties to
set in a query; Fetches the records that satisfies the property values in Example object
Criteria.add(Example.create(exampleObject))
Ignores null values and primargk
Exclude the property using Example.excludeProperty(propertName) method

Set the property value with % and enable LIKE capability using Example.enableLike()
method

= =4 =4 =4
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34. Hibernate Cache

1

First Level Cache (Defaudtpession CacheMandatory- Minimizes the gery (SELECT
and UPDATE) execution

Second Level CacheOptionalg Third Party Vendor

Query Cache Optional¢ Third Party Vendor

35. Second Level Cache

f
f

Caching across sessions, applications and clusters

Configurable hibernate.cfg.xmt, cache.provider_clas; Determined by Concurrency
Strategies
EHCacheProvider/OSCacheProvider/SwarmCacheProvider/JBossCacheProvider
Turn on the second level cache (optiorabache.use_second_level cach&ue
Annotations- @Entity @Cacheable @ Cache(usage=CacheConcutratey® NONE,
TRANSACTIONAL, READ_WRITE, NON_STRICT_READ_WRITE, READ_ONLY)

36. Query Cache

1

=

HQL and Criteria are stored in a different memory locati&@econd Level Caching
mechanism will not cache them

Configurable hibernate.cfg.xmt cache.use_query_caelg true
Query.setCacheable(true) or Criteria.setCacheable(true) for different sessions
Use them with care End up querying a lot of dataCache something not required
Caching them make the system inefficient
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Six Frameworks
-
Chapter 25 — 1Bati§

iBatis

ORM- object model is not in sync with data modelbjects are mapped to result set of a query or stored
procedure.

JDBC Framework

1 developers write SQL
1 no try/catch/finally

SQL Mapper

1 automatically maps object properties to prepared statement parameters
1 automatically maps result sets to objects
1 support for getting rid of N+1 queries

Transaction Manager

1 provides transaction management for database operations
1 support transaction manageme@$pring, EJB CMT)

Great integration with Spring

It's an ORM

does not generate SQL

does not have a proprietary query language
does not know about object identity

does not transparently persist objects

does not build an object cache

= =4 -8 4 A
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SIX Frameworks

]
L
) — moework Configu on an

Framework ConfiguratioRiles

JSF
Config File: facesonfig XML

Struts
Config File: strutsonfig. XML

Spring
Config File: applicationContext. XML

Hibernate
Config File: hibernate.cfg.XML
Mapping File: xxx.hbm.XML

iBatis
Config File: SglMapConfig. XML
Mapping File: SqlMap.XML

Web Application
Config File: web. XML

Framework Integration

Struts+Spring+Hibernat@Neb Framework+ DI FrameworkORM Framework

Web Page> DI-> DAG> DB

1+2 = Spring's Struts Phirg"ContextLoaderPlugin”

- Action class extends Spring's ActionSupport class

- Get Spring bean via getWapplicationContext()

- struts-config. XML

- springweb.jar & springstruts.jar

2+3= Spring's "LocalSessionFactoryBean"

applicationContext. XML

- Spring's DriverManagerDataSource, DataSource.XML & PropertyPlaceHolderConfigurer, DB.properties
- Spring's HiberateSessionFactory. XML

184



- DAO class extends HibernateDAOSupport class
JSF+Spring+Hibernaf@/eb Framework+ DI Framework + ORM Framework)

1+2= facegonfig. XML

- SpringBeanFacesELResolver
web. XML

- Spring's ContextLoadListener
- Spring's RequestContextL st
- JSF's FacesServlet

JSF+Spring+iBaifg/eb Framework+ DI Framework + ORM Framework)

2+3=Minimum Three Configuration files + web.XML

1. Spring Config

applicationContext. XML

Spring's SqlMapClientFactoryBean

Instance of ClassPathXmlApplicationCor(plicationContext. XML).getBean(beanName)
2. SQL Map ConfigsglMapConfig. XML

SqglMapClient.queryForObject(sqlName, input) or update(same)

3. SQL MapdomainObject. XML

Struts+Hibernatg Web Framework + ORM Framework)

- Create Hibernate Struts Phig

- Get Hibernate Session Factory

- Store it into the Servlet context

- Include it in strutsconfig. XML
<plugin>

Implements Plugin
Init(ActionServlet, ModuleConfig)
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SIX Frameworks

(gnanter 27— Anache nms

Apache Axis

Apache Axis is an execution of Sim@lbject Access Protocol also called as SOAP submission to W3C.
SOAP is a lightweight protocol meant for the purpose of exchange of controlled information in a
distributed and decentralized environment. It is a protocol based on Extensible Markup Langhide,
consists of three parts: a standard for representing remote procedure responses and calls, a combination
of encoding rules to express examples of applicatlefined data types and an envelope defining a
structure for describing the content of a megge and the method of processing it.
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