Software Engineering & Projektmanagement VO
(188.410)

23.05.2018 | Software Patterns

Felix Rinker
felix.rinker@gse.ifs.tuwien.ac.at

1£S



mailto:felix.rinker@qse.ifs.tuwien.ac.at

Agenda

Industrial Use Case
— Software Engineering Integration for Flexible Automation Systems
Complex Systems and Complexity Management

Motivation for Software Patterns
Software Pattern Categories
Practical Examples

— Engineering Service Bus
Conclusion

I1£S




Industrial Scenario

= Large-scale engineering project

— e.g.steel-mill, manufacturing
plant engineering, car
manufacturing plants, hydro
power plants

= Cooperation of different
engineering disciplines
required
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Complex Systems

= Magnitude
— Number of Elements in the system
— Number of possible states of elements
— Difference between number of possible and usable solutions
= Diversity
— Magnitude of heterogeneity of elements
= Connectivity, structural complexity
— Number of potential connections between elements
= Literature defines systems as complex if
— ... they consists of a large number of interacting components,
— ... simple linear modelling is insufficient for understanding,
— but requires sophisticated dynamic approaches (e.g., simulations).
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Managing Complexity

= Abstraction
— simplification of a scenario
= Decoupling

— identify the separation of system components that should not depend on each

other
= Decomposition
— KISS - Keep It Simple, Stupid
— components that are easier to understand, manage, or maintain
— problem of reassembling
= Classification
— system parts with similar properties
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Managing Complexity

= Standardization

— benefit of a structured and non-dynamic environment
= Modeling

— generating an abstract and simplified view
= Transformation

— transformation of the given problem to a domain with proven solution approach

= EXxperience
— documented experiences from experienced contributors

wn |
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Industrial Scenario
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Pattern Definitions

= ,...a solution to a problem in a context...”

LA pattern is the abstraction from a concrete form which keeps recurring in specific

non-arbitrary contexts”

,Pattern” has been defined as ,an idea that has been useful in one practical
context and will probably be useful in others.”
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Elements of a Pattern

= A meaningful name

— Aliases, classifications
= Motivation and problem statement
= Context
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Elements of a Pattern

= A meaningful name
— Aliases, classifications
= Motivation and problem statement

= Context
=  Solution
— Structure

Participants
Collaboration
Consequences
Implementation
Examples

10
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Advantages for Software Development

= Common vocabulary saves discussions
= Help manage complex systems
— Patterns explicitly capture expert knowledge and design tradeoffs
* therefore make this expertise more widely available
— Combination of patterns
= Facilitates non-functional requirements

— Reusability, adaptability, extendability benefit
= Minimizes development time and costs
= Improves documentation
familiarity
understanding
initiation
A consternation
|gr1w/ -
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Drawbacks of Patterns

= Patterns do not lead to direct code reuse

= Patterns are deceptively simple

= Teams may suffer from pattern overload

= Patterns are validated by experience and discussion
— rather than by automated testing
— http://clean-code-developer.de/

13
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Classification of Patterns

= Architectural Patterns

— Structure of software systems

— Subsystems, dependencies, communication
= Design Patterns

— Describes the structure and relations at the level of classes
= |dioms

— Focus on low-level details

— Programming language specific
= Protopatterns

— Particular case

— A new, understandable solution to be used in larger scale
= Antipatterns

— Commonly used but ineffective techniques

14
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When to use Patterns

= Solutions to problems that recur with variations
— No need for reuse if the problem only arises in one context

= Solutions that require several steps

— Patterns can be overkill if solution is simple linear set of instructions

= Solutions where the solver is more interested in the existence of the solution than

its complete derivation

— Patterns leave out too much to be useful to someone who really wants to

understand

15

wn |

I1£S




Most popular Patterns

The most popular design pattern is the Interface pattern

The second most popular design pattern is Proxy Pattern

The third most popular design pattern is "Big Ball of Mud"
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Types of Patterns

= Fundamental patterns
- Deal with essential concepts of software architecture

= Creational patterns
— Deal with initializing and configuring classes and objects

= Structural patterns
— Deal with decoupling interface and implementation of classes and objects

= Behavioral patterns
— Deal with dynamic interactions among objects

Best Practice
Software-Engineering

1 IV
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Fundamental Patterns - Overview

Interface

— Separation of interface description and implementation
Delegation

— Extension of functionality without inheritance
Immutable

— Provides unchangeable object after initialization

= Marker / Annotation

— Enhances objects with metadata
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Fundamental Pattern - Interface

Issue: Separate Interface description and

concrete implementation

= defines the signature operations of an entity
= should be stable - in comparison to implementation
= implementations can be added / changed easily

«<interface»
Messenger

+sendMessage(:: String, t: String): void

v

g
g
-

\Z

StdOutMessenger

MailMessenger

+sendMessagel(r: String, t: String): void

+sendMessage(r: String, t: Strng): void

N

Sender

/1 / Retrive an Implementation of tha interface A
Messencer m = getMessenqgeri();
/// Send a message

+main(arags/[l: String): vaid

m.sendMessage('Bob™, "Hellc Eob!"),

19
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Fundamental Pattern - Interface

Code Example

LE packace org.cpa2nengsb.domain.not_fication:

!0 1mport org.openengsk.core.:zpl.DomEin;

£ public i1ntertace Notificationlomalin extends Lonain |

25 veoid notify (Neotificaticn not_ficzatien):

putblic clace EnailNotifiar extends Mbatractloening3BConneczcrServica mplamente N
private static final Logger _COGGER - Loggerlfactory.get_ogger(Enai_Notif-=r.:cl

private tinal Ma-tlibstracticn mal_fkatrastoan:
privatc Scrvic:ollejiatratiorn acrvicaleaiatraticn;
private Me_lFroperti=ss propert-es:

public EmailFotifler(Strinc irnstenceld, Matlibstraction maillikbscractoon) |
aupcr (znctanc2Id) ;
this.mailZzstraction — mai_Abstraczt-aon:

}

EUverrada

public woid rotify (Notificaticn retification) {
TOGGFE . i Ti(" v Lifying {} vie =mail . .%, naLifiimLinn.ce Fezipienl ()
TOGGRE i (" Subjezi: {]7, moki§f celion.gelSub:_ e () :
L8k 1nzo("Meszage: ||, StringJtols abbreviate (notliiicsticn.cetMessaje
maillkatractoan.ocnd(propcrsicd, nctif-icaticn.getSuk-cct(), rotificatien.

.g=tR=cizient()):

TOGGFE. i 71" rAi 1 hax beeer se-nll")

}

public class FacebookWol [ ler exlends ZosleaslDoziZncIBlviaer cvr3ecsvice ioplepenls QoL l_calivaDouain |
private static final Togger TOGFR - TagysrPe-tary.ce-Tnccer (Facehandint- f-ar.c ass)

PrIvate Setetoclegt atmattan aryinerisJiakratanr:
privatc TacckeokITopCITICI propertild:
Dprivate Al vweState a__veState - Idiwvascac2,DISCONYECIED:

mhiie Facchaaklat: t-or[Strang anatann~14) |
supcr (ZnatanceId] !
properc.es — new FacebookFroperciasi):

RGverride

public void notirfy (fov—I_caticn notvifizacian) (
—CGEER . _ulu["Mussans=: 11", SLoimgTuils. =vor=vizslefuu iliva lun. gueMessag= )
send(nct=Zcatca.getiessage()).
—CCCER.-nZ¢ (“facckook mcooage had 222n ZInc"):2

¥lyrerzrcide
THhIG Al-velitate getA weState() |
raturn a__vesState!

mhiie Wt senwd [Nt ng textiiontent) |
wry |
a__vedlale — A _veSLale .CONNITTING;
Strzng httpsURL -

»‘.".‘f.]) .
Aty .

“https:) graph.tacetank. =7 + oronerfies.cemlsariii() + "/ resd?acress toben="

propeytica.grrinsrrab-r) 2
STIZng paramd = “&mcodoge=" 1 C2KCOUIZnCUInC?
String entrvZd - sendData(htt>sTRL, o=ra=m=);
CGEER . nro["created wall sakry k= F== 1= 'LV, enmrylda)
A CWeState = A CwrState DN YE;
} catch (Exccpt.eon c] |
a__vedlale — A _veSLale .OFTLINE;
Thraw new Dona® nNethodlxecnEionixcantiom (=)
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Fundamental Pattern - Delegation

Issue: Class needs additional functionality

Person

-firstname: String
-lastname:String
-emailaddress:String
-telephoneNr:String

+setFirstname(firstname:String)
+setLastname(lastname:String)
+setEmail(emailaddress:String)
+setTelephoneNr(telephoneNr:String)
+getFirstname():String
+getLastname(): String
+getEmailaddress():String
+getTelephoneNr():String

21 mn IfS




Fundamental Pattern - Delegation

Issue: Class needs additional functionality

Porson

-firstname: String
Jastname:String
emailaddress:String 1

Inheritance

-telephoneNr.String

+setFirstname (firstname:String)
isetLastname (lastiname:String)
+setEmail(emailaddress:String)
+setTelephoneNr(telephoneNr.Stnng)

EmailPerson
+mailto(subject:String, content: String)

< notify by mail

NotificationService

| =members:List
+addMember(person: Person)

+getFirstname():String <}
rgetlastname():String
+getEmailaddress().String
+getTelephoneNr():String

SMSPerson
+smsto{content: String)

<4 natify by sms

1

+notifyMembers(text.String)

22




Fundamental Pattern - Delegation

Issue: Class needs additional functionality

Delegation

Outsource functionality into third class and use its instance via delegation

Person NotificationService
-firstname:String | -members:List
0.1 1 dasiname:Siring +addMamber(person:Person)
-emailaddress:String +notifyMembers(text:String)
telephoneNr:String \ 1
-email:Email
Sms -Sms:Sms
+smsto(telephoneNr:String, content:String) 33 : rsetFirstname(firstname i?""‘gf'
+setlastname(lasthame:String)
+setEmail(emailaddrass:String)
+setTelephoneNr(telephoneNr: String)
+QetFrstname():String
+gellastname():String
rgetEmailaddress():Stnng
+getTelephoneNr():String
+notifyByEmail(content:String)
+notifyBySMS(content:String)

| Email |
+mailto(email:String, content: String)

2 IV




Fundamental Pattern - Delegation

Code Example

}

@Override
public Object handleInvoke (Cbject proxy, Methed methed, Object[] args) throws IllegalAccessExceptiocn,
InvecetionTargetException {
checkMethed (nethed) ;
forwardEvent|[(Event) aras|il):;
returr null;

private void forvardEvent (Evert event) throws InveccaticonTargetExcepticn {
LOGGEE.info("Forwarding event to workflow service™):
try {
wcrkflowService.processEvent (event);
} catch (WerkilowExceptior e) {
throw nev InvocationTargetException(e) ;

private void checkMethod (Methcd methed) {
if (method.getParameterTypres().length != 1) {
throw nev EventProxyException(
"Event proxy can cnly handle methods named raiseEvent where the first parameter i3 of type Event,
+ "but encountered inveocation of method raiseEvent without paramneter. Method: " + methed);
} else if (!'Event.class.isAssignableFron(methed.getParameterTypes() [0])) {
throw nev EventProxyException(
"Event proxy can cnly handle methods named raiseEvent where the first parameter is of type Event,
+ "but encountered invecation of method raiseEvent where first parameter is nc Even:. Method:
+ methed) ;

”

”

24 e
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Fundamental Pattern - Immutable

Issue: Object instance should be immutable

= Several threads accessing same object
= Configuration object properties

Immutable Object

Initialize variables in constructor
Provide readable only access via Getter-Methods

25
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Fundamental Pattern - Immutable

Code Example

package org.cpenengsb.core.ekb.internal;

public class ConnectorInformation {
private String deomainld;
private String connecteorld:;
private String instanceld;

public ConnectorInformation(String demainld, String connectorlId, String instanceld) {
this.domainld = domainId;
this.connectorld = connecteorld;
this.instanceld = instanceld;

public String getDomainId() {
return domainlId;

public String getConnectorId() {
return connectorld:;

public String getInstanceld() {
return instanceld:;

26 -




Creational Patterns - Overview

= Singleton
— Provision of a single instance only

= Factory
— Method in a derived class creates associates
= Abstract Factory

— Factory for building related objects without specifying their concrete classes

= Builder
— Factory for building complex objects in different variants
= Prototype
— Factory for cloning new instances from a prototypical instance

27
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Creational Pattern - Singleton

Issue: Only one object instance should exist

= Database access

= |d generator

= Logger

=  Communication with hardware

o8 Mn IfS




Creational Pattern - Singleton

Issue: Only one object instance should exist

Singelton

public class NoficationManagerService
private NoficationManagerService () |

J

private static NoficationManagerService
notmanservice = null;

public static NaoficationManagerService
getlnstance () {

if (neotmanservice == null)
notmanscrvice = new NoficationManagerServicel();

29
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Creational Pattern - Singleton

Code Example

oublic final c.ass ContextHoldar |

private static Contextlaold=:r irstance - new Zontexztllolder():

privale T r=adloe1<3ricg2 corr=nllonlex).Td = mew Totwri LatTeTh r=adToc1<3S 0 ringa () -

-

punil i xbalic TonlextFoloer gel ()

raturrn irsteance;

rusliz woid zcbtCurrentContoxtIc [String waluc)
carrar.tCcnteztId.=et{valu=):

gl i Sie oo gellurrenlConlexTd()] |
raturr "UTreENnCoONTexT. A.gaT.()

private Contextlolcerd] {

}

30




Creational Pattern - Factory

Issue: Object creation depends on complex requirements

Initialization of additional sub-instances required
Complex configuration process steps

Helps decoupling as only interface is known!

Factory::Product

+getPrice(): float <
+getProductType(): String

Factory::ProductFactory

+createProduct(what: String): Product

Factory::Milk

Factory::Sugar

-price: float

-price: float

~-Milk(price: float)
+getPrice(): float
+getProductType(): String

-Sugar(price: float)
+getPrice(): float
+getProductType(): String

31
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Factory::Shopper

+main(args[]: String): void
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Creational Pattern - Factory

Code Example

piblic interrace ConnectorInstancerfactory {

Map<String, String®> getValidationErrcrs Map<«<String, String>» attributes):

Cornecctor createNewInstance (String 1c) ;

void applyAttributes (Connector instarnce, Map<itring,

Ztring> attributes) ;

32
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Creational Pattern — Abstract Factory

Issue: Achieving higher abstraction by grouping individual factories with a common theme

Abstract Factory
— a group of individual factories that have a common theme
Two hierarchies
— various abstractions client is interested in
— abstract AbstractFactory class provides interface
 for each class that is responsible for creating the members of a particular family
Client only knows abstract interface
— Family may grow independently of the client

| RDBMSPersonDAD

" wgreates
«Interface» g RDBMSP rojectDAO : R RDBMSDAOFactory
«creale-
PersonDAO 1 cred
\ & |
‘} , 1 DAQFactory
2\ </
«Interface» ! \ XML PersonDAQO
ProjectDAO ] . «greale» XMLDAOF actory r
\ \ -
~Create»

XMLPrcjectDAO

= IV
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Structural Patterns - Overview

= Facade
— Facade simplifies the interface for a subsystem

= Adapter
— Translator adapts a server interface for a client

= Proxy

— One object approximates another
= Bridge

— Abstraction for binding one of many implementations
= Composite

— Treats individual objects and compositions uniformly
=  Flyweight

— Many fine-grained objects shared efficiently
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Structural Pattern - Facet

Issue: Need simplified access to a complex subsystem

Provides a simplified, higher-level interface of a subsystem

— easiler to use, understand, and test subsystem
— balance between simple but restricted and rich but complex

= May help creating a layered architecture

‘ Clent 1 ‘ Client 2 ‘ ‘ Clent 1 ‘ | Client 2
\, yd y ] '
\ \ 7
\ \, // F /, |
\ /""-\' 7 / s f
Complex Subsystem | \ NS / Complex Subsystem | )
T < 7 . i
A A N
/4' \ \" , _
\ ., / Facade
\ / _ ! - .
A T

.
.,

s
\
\
.\
\
\
Vi \
p I \
' \
/ (
/
I
“/ ‘ ‘
/
/
-
.
- - ™
-
<) \7 e
AL .
s N ~
P hY .
/ hY
I’ N
/ | N\
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Structural Pattern - Facet

Code Example

class SimpleMail {
public static void sendMail (String address,
String subject,
String body) {
// hier wird der Zugriff auf die JavaMail API
// implementiert und mit verschiedenen
// Klassen dieser API interagiert.

36
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Structural Pattern - Adapter

Issue: Need to integrate incompatible external functionality

= wrapper pattern or simply a wrapper

= provides access to external functionality
— e.g., access to external libraries, (proprietary) systems
— typically no direct access because of incompatible interfaces

= translates an external interface
into a compatible interface

— Perform data transformations
into appropriate forms

Adaptee

+methodB()
A

Client —> Adaptor

+adaptor: Adaptor +adaptee: Adaptee

+dowork () +methodA() ~

37
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Structural Pattern - Adapter

OESB Example

ITQ'IC
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Location IDs
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ir Mechanical
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Structural Pattern - Proxy

Issue: Need to integrate further actions before intended method call

Extends concept of the delegation pattern
Enriches interface functionality

— Implements interface and acts as a representative of the ,original® implementation
Cascading Proxies

= Use cases

- security

- logging

- caching

S . «use» _ «interface»
Client > Service
N NA
Proxy delegates to » > Servicelmpl
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Structural Pattern - Proxy

Issue: Need to integrate further actions before intended method call

Use case: Access control

Client

«interface»
Service

AccessControlProxy

/)\/ V\\

delegates to »

~

~

-~
~
-~

a

e

|
|
'< use»
|
I

\"4

AccessControlService

40
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Remote Connectors

Code Example

@verride
public Object doInvoke(Object proxy, Method method, Object[] args) throws Throwable {
List<String> paramTypeNames = getParameterTypesAsStrings(method);

MethodCall methodCall = new MethodCall(method.getName(), args, metadata, paramTypeNames);
MethodResult callResult = portService.sendMethodCallwithResult(portId, destination, methodCall);

switch (callResult.getType()) {
case Object:
return callResult.getArg();
case \oid:
return null;
case Exception:
throw new RuntimeException(callResult.getArg().toString());
default:
throw new IllegalStateException("Return Type has to be either Void, Object or Exception");

41 mn IS




Behavioral Patterns - Overview

= QObserver

— Dependents update automatically when a subject changes
= Decorator

— Decorator extends an object transparently

= State
— Object whose behavior depends on its state
= Strategy

— Vary algorithms independently
= Chain of Responsibility
— Request delegated to the responsible service provider
= lterator
— Aggregate elements are accessed sequentially
= Command
— Object represents all the information needed to call a method at a later time
Mediator
— Mediator coordinates interactions between its associates
Memento
— Snapshot captures and restores object states
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Behavioral Pattern - Observer

Issue: Need to react to object state changes

in case of changes of the instance’s state execute specific action(s)
— e.g., notification of instances interested in change
— one-to-many dependency

«interface»
Observer

+ update():void

Observable

QbserverA

ObserverB

targel: Observable

larget:Observable

+update():void
+al()
+b()

+update():void
+c()
+d()

43

-observers:List<Observer-
-state:nt

+addObserver(obs:Observer):void
-nolifyObservers():void

N
N
AN

for all o in observers {
o.updale()

)
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Behavioral Pattern - Decorator

Issue: Need to extend object functionality during runtime

= Dynamically add new functionality to an existing object
— Some basic work still has to be done at design time

= Elements (Componant
— Interface Component smotod
— Implemented by concrete components SR
— Abstract decorator class
* Implements interface .;c.mpo};m absiacs
. and keeps reference to interface | maosso e
to forward functionality TmethogBl
— Concrete decorator AR
Implementations
= Drawback nm::;;:[.;n». rx:::(x.;.|:xa
— Testing ;’,L‘i%;z’ﬁ:gi methodB

— proxy
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Behavioral Pattern - Decorator

Issue: Need to extend object functionality during runtime

Example: Cake

winler face»
ICake -
+hzke()
- "T/" ‘\"1 —
-~ / - -
Cake cabs rad
+bake() CakeDecorstor
-cake: ICake
+hake(
PN !
o N AN S
/,’ \\ - ~ S~ ~
/, g . - -
SchnenladeCake CremeCake NutsinCake TexiCake
+hak=() +hake() +hake() +heke()
+setAmaount(int) +setText(Strng)
1sefType(Strng)
CancleZzke
+hiake()
+setCandles(int)
45
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Behavioral Pattern - Decorator

Issue: Need to extend object functionality during runtime

Example: Cake

Cake cake = new ChocolateCake () ;

NutsInCake nic = new NutsInCake (cake);

nic.setAmount (15) ;

nic.setType ("hazelnut");

CandleCake cc = new CandleCake (nic);

cc.setCandles (13);
cake = (Cake)cc;

cake.bake () ;

46

ChocolateCake ‘4—\
NutsInCake ﬁ

| CandleCake
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Behavioral Pattern - Decorator

Issue: Need to extend object functionality during runtime

VisualComponent vc

Example: GUI toolkit

new ScrollBar (

new Border ( new TextEditor () ));

ve.draw () ;
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Behavioral Pattern - Decorator

Issue: Need to extend object functionality during runtime

Example: Stream

1 | Stream s = new FileStream(filename) ;

I | Stream s = new CompressingStream

2 new BufferedStream

3 new ileStream(filename)
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Behavioral Pattern - State

Issue: Need to change object behavior based on current state

= Allow an object to update its behavior when its internal state changes
— Makes state transitions explicit
— May result in lots of subclasses

Context .(; i m State
Request() @ Handle(}
: )\
]
|
l -----
state->Handle()
ConcreteStateA ConcreteStateB
Handle() Handle()
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Behavioral Pattern - State

Issue: Need to change object behavior based on current state

I Client
SO current State
Next() 1
r = = =+goNex :
| +setState(in State) s LR,
! AN
|
current.goNext(this); StateOne StateTwo StateThree
r 1+goNext(in context)

context . setState(StateTwo);

http://sourcemaking.com/design_patterns/state .
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Behavioral Pattern - Strategy

Issue: Need to extend strategies at runtime

= Dynamically add new algorithms
— context choose algorithm to use

Context

«interface»
Strategy

g R
4
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Behavioral Pattern - Strategy

Issue: Need to extend strategies at runtime

Example: Notification strategy

= Currently close binding between person and email/sms

— no use of additional communication technique without changing code

— Notification service decides technique of communication

Email

+mailto(email:String. contert:String)

Person

Sms

+smsto(iedephoneNr:Sting, content:String)

0.1

-firstname:String
lastname Sty
-emailaddress:String
telephonelNr:String
-emailFmai
-sme:Sms

NotificationService

-members List

0.1

+settirstname(hirstname-Stnng )
+setLastname(lasirame:String)
+setCmail(emaladdress:String)

I setTelzephoneNr(telephoneN-:String)
+get= rsthame():Stnng

+iet astname() Stnng
+getEmailaddress():String
+yelTzlevhoneN ().Sting

+not fyByEmail( content:Siring)

+not fyBySMS(contant: String)
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Behavioral Pattern - Strategy

Issue: Need to extend strategies at runtime

Example: Notification strategy

= Context object decides which strategy to use

cnfzdace»
INotification
1set"erscn(parson:”erson)

Person

-firstname: String
-lastname:String
-emailadaress Siring
-telephoncNr String
-notification: INotification

=selFusthame(lirsinams Sting’
+setLasiname(lastname:5tnng)
setFmail(emailaddress String)
<+ alan ’ | ¢
+setNotificationPraterence(notficabon:/Notification) I
Tt SOOI T Y

+send(content. Sling) 1
5l X
4 \
l“ \
-,' ‘\
/ A
/ \
s \
Email Sms

person: Person

person:Person

15etlerson(personarsnn)
+sand(conlent. Sting)

Isetlerson(person Person)
+sand(conlen.Sking)
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getFmailaddress() String

—_

+nctify(conten S:hng)
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Behavioral Pattern - Strategy

Code Example

class NotificationManagsr |
public enum NotiticationMethod {SMS, EMATL:;
private L_sl<Person> nembers;

public void addMember (Person persoll,
NotificationMethod notificationPref) {
members . add (person) ;
INotification notification;
1f (notificationPref == Not- ficationMethod.SMS)
{
notification = naw Sms () ;
| else -
notification
}
notification. setlPerson(person);
person.setNotificationPreference(notiZication);

new Email();

public volid sendNlotifications (3tring message) |
for (Perscn p : nmemkbers) {
0.sendMessage (message);
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Behavioral Pattern - Chain of Responsibility

Issue: Improve loose coupling between a series of processing logic

Chain of Objects

— a source of command objects
— a series of processing objects with logic capable of handling specific command objects

Client
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Behavioral Pattern - Chain of Responsibility

= Chain of Objects
— a source of command objects
— a series of processing objects with logic capable of handling specific command objects

MethodCall
Plain text

Remote Client Network

RequestHandler ]

Plain text

MethodResult
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Behavioral Pattern - Chain of Responsibility

Example: Remote service request

------
--------
- =~

- ~
- ~
- ~
o - A
T 4
L 4
L' 4
' 4
' 4
X' 4
L4
4
P 4
Pae IMS Vi
a ar
. PP
Encrypted-JSON Marshalling
"methodName®: "executevicrkflow',

"classes" .| Encryption

"java.lang.String"
] JSON Marshaliing

"args”: [ Verification
"simplellow'

], Authentication

"metaData®: 3
"serviceIld":"wor<llawSarvice", l

"contextId®:"foo'
H RequestHander

Json encoded request ; ;
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Behavioral Pattern - Chain of Responsibility

Example: Remote service request

-

public class JsonMethodCallMarshalFilter extends AbstractFilterChainElement<String, String> {
private FilterActicn next;

@Cverride
public String doFilter(String input, Map<String, Object> metadata) throws FilterExceptiocn {
CbjectMapper ocbjectMapper = JsonUtils.createObjectMapperWithIntroSpectors():
MethedCallRequest call;
try {
call = cbjectMapper.readvValue(input, MethocdCallRequest.class);
JsonUtils.convertAllArgs(call);

MethodResultMessage returnValue = (MethodResultMessage) next.filter(call, metadata):

return cbjectMapper.writeValueAsString(returnValue) ;
} catch (ICExcepticn e) {
throw new FilterException(e):;

@Cverride

public void setNext (FilterActicn next) throws FilterConfigurationException {
checkNextInputAndCutputIypes (next, MethcdCallRequest.class, MethodResultMessage.class):;
this.next = next;

s -
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Example: Remote service request

| Encrypted- JSON Marshalling |

Encryplion

Verification
Authentication
| L
RequestHandler
. J
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Summary

= |Industrial Use Case
= Engineering Service Bus
= Design patterns provide a structure in which problems can be solved.

— Review different applications of one pattern
— Gain experience
— "code smells”

= Offering Topics
— http://gse.ifs.tuwien.ac.at/topics.htm
— felix.rinker@qse.ifs.tuwien.ac.at
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How to gain experience

Participate in open source projects, e.g.

OPS4J https://github.com/ops4;
Apache Projects https://projects.apache.org/projects.html

Google Summer of Code https://developers.google.com/open-source/gsoc/

Build up your own technology radar

Martin Fowler: Catalog of Patterns of Enterprise Application Architecture

https://martinfowler.com/eaaCatalog/

study Stack Overflow design pattern topics
https://stackoverflow.com/questions/tagged/design-patterns
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https://stackoverflow.com/questions/tagged/design-patterns
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EngSB - Patterns

= Interface Pattern: https://github.com/openengsb/openengsb-domain-natification/blob/
master/src/main/java/org/openengsb/domain/notification/NotificationDomain.java

— email: https://github.com/openengsb/openengsb-connector-email/blob/master/src/
main/java/org/openengsb/connector/email/internal/EmailNotifier.java

— facebook: https://github.com/openengsb/openengsb-connector-facebook/blob/master/
src/main/java/org/openengsb/connector/tacebook/internal/FacebookNotifier.java

= Delegation pattern: https://github.com/openengsb/openengsb-framework/blob/master/
components/common/src/main/java/org/openengsb/core/common/events/
ForwardHandler.java

= Immutable pattern: https://github.com/openengsb/openengsb-framework/blob/master/
components/ekb/src/main/java/org/openengsb/core/ekb/internal/
Connectorlnformation.java
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https://github.com/openengsb/openengsb-domain-notification/blob/master/src/main/java/org/openengsb/domain/notification/NotificationDomain.java
https://github.com/openengsb/openengsb-domain-notification/blob/master/src/main/java/org/openengsb/domain/notification/NotificationDomain.java
https://github.com/openengsb/openengsb-domain-notification/blob/master/src/main/java/org/openengsb/domain/notification/NotificationDomain.java
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EngSB - Patterns

= Singleton pattern: https://github.com/openengsb/openengsb-framework/blob/master/
components/api/src/main/java/org/openengsb/core/api/context/ContextHolder.java

= Factory pattern: https://github.com/openengsb/openengsb-framework/blob/master/
components/api/src/main/java/org/openengsb/core/api/ConnectorinstanceFactory.java

= Proxy pattern:

— https://github.com/openengsb/openengsb-framework/blob/master/components/
services/src/main/java/org/openengsb/core/services/internal/virtual/
ProxyConnector.java

— https://github.com/openengsb/openengsb-framework/blob/master/components/
common/src/main/java/org/openengsb/core/common/virtual/
InvokeAlllgnoreResuliStrategy.java

= Chain of responsibility pattern: https://github.com/openengsb/openengsb-framework/blob/
master/components/common/src/main/java/org/openengsb/core/common/remote/

o4 IV

I1£S



https://github.com/openengsb/openengsb-framework/blob/master/components/api/src/main/java/org/openengsb/core/api/context/ContextHolder.java
https://github.com/openengsb/openengsb-framework/blob/master/components/api/src/main/java/org/openengsb/core/api/context/ContextHolder.java
https://github.com/openengsb/openengsb-framework/blob/master/components/api/src/main/java/org/openengsb/core/api/context/ContextHolder.java
https://github.com/openengsb/openengsb-framework/blob/master/components/api/src/main/java/org/openengsb/core/api/ConnectorInstanceFactory.java
https://github.com/openengsb/openengsb-framework/blob/master/components/api/src/main/java/org/openengsb/core/api/ConnectorInstanceFactory.java
https://github.com/openengsb/openengsb-framework/blob/master/components/services/src/main/java/org/openengsb/core/services/internal/virtual/ProxyConnector.java
https://github.com/openengsb/openengsb-framework/blob/master/components/services/src/main/java/org/openengsb/core/services/internal/virtual/ProxyConnector.java
https://github.com/openengsb/openengsb-framework/blob/master/components/services/src/main/java/org/openengsb/core/services/internal/virtual/ProxyConnector.java
https://github.com/openengsb/openengsb-framework/blob/master/components/common/src/main/java/org/openengsb/core/common/virtual/InvokeAllIgnoreResultStrategy.java
https://github.com/openengsb/openengsb-framework/blob/master/components/common/src/main/java/org/openengsb/core/common/virtual/InvokeAllIgnoreResultStrategy.java
https://github.com/openengsb/openengsb-framework/blob/master/components/common/src/main/java/org/openengsb/core/common/virtual/InvokeAllIgnoreResultStrategy.java
https://github.com/openengsb/openengsb-framework/blob/master/components/common/src/main/java/org/openengsb/core/common/remote/
https://github.com/openengsb/openengsb-framework/blob/master/components/common/src/main/java/org/openengsb/core/common/remote/
https://github.com/openengsb/openengsb-framework/blob/master/components/common/src/main/java/org/openengsb/core/common/remote/

