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Abstract

There are various types of existing software in tb@emputing landscapéOne of these is
represented by Web applicationsiso called WebApps. It is a particutaoup of applications
accessible via web through a networkyether internal or external just like on tHaternet.

Taken into account as well asy othersoftware, even the WebApps are characterized by their
internal architecture, which is chosen by the developer based on the use of destination and needs.

We are going totalk about the web applicationsbased on RESTechnology, also called
RESTOI. REST is an architecture, designed by Roy Fiel@iangdistributed lypertext systems,
among which it is possiblendoubtedlyto find the well-known World Wide Web

Through the explanation of thiapplication,the Vieweris going to be presented in der to
analyzethe great workperformedover the training period at thQuix S.r.lICompany The Viewer
is, in fact, a web applicatiomhichwas created as an extension of the DataView

Briefly introducing the DataView we can say that it is a usefuliegipn to make queries. Among
the winning features we can mention that it receives infnatm any data source which might be
any kind of DBMS for which exist the JDBC driver to access them (ahmmpes tested in
production we can mentiotMysql, SqSenr, OraclePostgreSQL DB2/AS400). On the data source,
you canrun the SQL query to display thdsheddata, and through it, one cadefine the input
parameters, which perform the search filters, output parameters, whickurn are nothing but
columns ofthe SELECT statement that we want to view, and actions, which are activitieaay

be associatedio each record of the outcome or the overall results

The Viewer was createds replacement of the DataViewdefault viewer to display the resilt
relatedto a "Data View". The results are given by the query and all the atpooted parameters.
Unlike thedefault viewer, the Viewer istand-alone, independenfrom the DataViewwith all the
benefits and problems resulting from that

Considering thigrinciple as a starting poinbf developmentof a web application, we have treated

the issues of data persistence and structural approach to its implementation, focusing on the most
suitable framework for these purposeSor the first themewe have chosen to esHibernate, an

open source framework for Object / Relational Mapping (ORM) in-Based solutionslt takes

care of mapping data from the form of Java objects to relational data models (and vice
versa).With regard to thestructural approach, théramewak we have chosers Struts.Strutsis,
precisely, the most used Mod®liewController(MVC) framework to developing J2EE web
application

Going back tahe Viewer among the most frequent problesnthere are those relating to transfer
data betweenthe two applicationsthe Viewer andthe DataViewFor this purposgit was decided
to use JSON, JavaScript Object Notation, which is a suitable format for the exchange of data in

'For safe of clarity, we wil!/| use the denominatatamn “Da
View” to mean the object created by the application it



clientserver applicationsThen weencounteredthe problemsrelated to display tk results of the
called Data ¥w whose problems are faced and solvesing jQuery and all its pluginQuery is

the most usedlavaScript library on the market (downloadable free from the Internet as well) and
it allows us, using a clear and concise synta create web pages of great substance anth a

high eye-catchingfunction. This is due to the numerowsvailableplugins, asvell asjgGridis used

to display in tabular format our results and jQuery Ul, an essential tool for creating graphic effects
and customized themes
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Sommaril o

Vi sono varie tipologie di software esistenti nel panorama informatico. Una di queste e
rappresentata dalle apmazioni Web, dette anche WebAppyvero quel gruppo di applicazioni
accessibili viaveb per mezzo din network, siaesso interno o esternovedi Internet.

Come ogni software, anche le WebApp sono caratterizzate da una loro architettura inkgrna,
quale e scelta dallo sviluppatore sulla bae#’ u t ididestinazionesullee si genzme. del |’
Noi parleremo di applicazioni web basate su tecnologia REST, dette anche RESTFul. REST é
un’ architettura, Il deata da Roy Fielding, per
indubbiamente il conosciutissimo World Wide Web.

Utilizzando questa tiplogia di applicazione, sara presentato il grande lavoro svolto durante il
periodo di tirocinio aziendale presso la Quix S.r.l., il Viewer. Vi ewer e, appunto
web che nasce come estensiodel DataVieVf.

Introducendo brevemente iDataView possiamo dire ch& un’ util e applicazi
interrogazioni, da qui ihome che significa proprio vista datilra le caratteristica vincenti
possiamo menzionarehe esso riceve in input una qualsiasi sorgente dati, cpassono essere

tutti i tipi di DBMS per qualiesiste il driveldDB(er accedervitra questitroviamo, testati in fase di
produzione Mysql, SgServePOracle, PostgreSQL, DB2/AS4(®u questa sorgente dati eseguono le

guery SQL al fine di visualizzare i dati desitielnoltre, sulla stessa sorgentppssiamo andare a
definire i parametri di input, che realizzano i filtri di ricerca, i parametri di output, i quali non sono
altro che le colonne della SELECT che vogliamo andare a visualizzare, e le azioni, é& quali s
attivita che possono essere associate a ogni singolo record del risultato o al risultato complessivo.

Il Viewer nasce, in sostituzione al visualizzatore di default del Data\Gew,lo scopo di

visualizzare il risultato ottenuto dalla creazione di‘uat a Vi ew” , c i lkaguely | roi
e da tutti i parametri sopra riportati A dispetto del visualizzatore standard, il Viewer e
un’ appl i calene cineeindisendenieddal DataVigwon tutti i benefici e i problemi che

ne conseguono

Partendo dal principio dello sviluppo di un’
persistenza dei dat i e dell " approccio strutt
framework piu adatti a questi scoger il primo tema ci siamo &ffti a Hibernate framework

open source per | " Obj ect/ Rel aithasednksso siecppp din g
mappare i dati, sotto forma di oggetti Java, in modelli di dato relazionali (e vice Veesa)uanto

ri guar da | ' a plfraanevmoik ecelts & Struts. Stuts @ ppunto, uno dei framework

Model-View-Controller (MVC) piu utilizzati per lo sviluppo di applicazioni web J2EE.

Tornando al Viewer, tra i problemi riscontrati, troviamo quedlativi al trasferimento datira le
due applicazioniViewer e DataViewA tal scopai € scelto di utilizzare il JSOBgvaScript Object
Notation, il quale & un formato adatto per lo scambio deati in applicazioni clierserver.

2 per chiarezza, useremo la parola "DataView" per intendere l'applicazione e "Data View" per intendere l'oggetto
creato dall'applicazione.
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Troviamo poi problemi relativi alla visualizzazionera e propria dei risultati del data Data View
richiamato. Problemi affrontati, e risolti, utilizzando jQuery e tutti i suoi plugin. jQuery € la piu
utilizzata | ibreria JavaScript in circolazion
concisa, di realizzare pagine web di grande sostanza e di grande impatto visivo. Questo grazie
anche ai numerosi plugin disponibili, come jgGrid usato per la visualizzazione in formato tabellare
dei nostri risultati e jQuery Ul, strumento indispensabié |[a creazione di effetti grafici e di temi
personalizzati.
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Sintesi

Lo scopo principale di questa tesdi mostrare, in dettagliole tecnologieutilizzate nello sviluppo

di appicazione wep concentrandosi particol alnmuesta e s
caso specifico andremo ad analizzBreoluzioniscelte al fine di progettare e sviluppare il Viewer
il quale verra poillustrato nella sua struttura e nel suo funzionameniovViewere un’ appl i ca

web, frutto del lavoro svolto durante il periodo di tirocinio aziendale presso la Quix S.r.l. di Soliera.

Per prima cosantroduciamo le tecnologie, esse sono state suwide in quattro argomenti
principali: Framework, JSON, jQuery e DataView.

Framework

Un framework pud essere visto come un insiemtiesoftware, documentazioni, politiche e
procedure che supportano la realizzazione di elementi softwa@iralto livello. Sie scelto di
utilizzaredue framework nello specificélibernate e Struts.

Hibernateé un ObjectRelationaMapping(ORM) per ambienti Javall termine Object Relational
Mapping si riferisce alla tecnica di mappatura dei dati da una rappresentazioggedtioa una
rappresentazione dei dati nel modello relazionale (e viceve@@agsto € indispensabile quando si
sviluppano applicazioni Javased che devono leggere, e/o scrivere, dati da, e su, un DBMS.

Struts € uno dei piu utilizzati framework Mod#liew-Controller(MVC) nello sviluppo di
applicazioni web J2EE. Esso ci fornisce tre componenti chiave:

- Ungestorediricik st a(request), fornito dadualevienevi | u
utilizzatoper mappare verso una URI specifica;
- Un gestore d rispostatesponsg, il quale viene utilizzato per trasferire il controllo a
un’ altra risorsa, responsabile per il comp
- Una libreria di tag(tag libraryghe aiuta lo sviluppatore nel creaa@plicazioni basate su
form interattivi attraverso pagine server(come possono essere le JSP).

I n un modell o MCV, un’ applicazione e suddivis
Model , Il " out put verso | utente e rappresent :
rappresentato dal Controller.

JSON

Quando si pr og e the @aomunitd cp goinputerareamioto, rsiedeve scegliere un
formato dati e un protocollo per lo scambio di questi. JSON(JavaScript Object Notation) € un
formato, leggero, per lo scambio di datbasato su un sottoinsieme del linguaggio di
programmazione JavaScrif facile per gli umani da leggere e scrivere ed & facile per le macchine
da analizzare e generare. JSON é un formato di testo completamente indipendente sotto il punto
di vista del liguaggio, ma usa convenzioni famigliari ai programmatori che utilizzano linguaggi
della sfera C, incluso C, C++, Java, JavaScript e moltQaldsti aspetti, fanno del JSON un
formato ideale per |’ interscambio dei dat i
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uer

“IQuery € una librea JavaScript veloce e concisa che semplifica lo scorrimento dei documenti
HTML, la gestione degli eventi, le animazioni e le interazioni Ajax, per uno svilupppiiweb

v e | oQuestae la definizione data da John Resig, il creatore di jQuery.

Questa libreia € progettata per mantenere ogromponentesemplice e riutilizzabile, inoltre
fornisce una vasta gamma di funzioni e metodi, semplici da utilizzare, per creare ottime
applicazioni. Poiché e basata su Javip§quuo essere utilizzata calSP, ServletdSP, PHP, CGl, e
con quasi tutti gli altri linguaggi di programmazione.

DataView

! DataView e wun’ applicazione web, sviluppat a
con lo scopo di effettuare interrogazioni sui dati. La sua peculiaritaiste nel ricevere suddetti

dati, sui quali andremo ad effettuare ieterrogazioni, da una qualsiasi sorgente dati(Data Source),
senza conoscere tipologia della sorgente o degli stessi dati. Una sorgente dati puo essere
rappresentata, per esepio, da un qualsiasi DBMB per il quale esiste il driver JDBC per accedervi.
Sulla sorgente ottenuta, |’ utentelDp@aVievaéuandar
elemento composto dalla nostra query SQL e da attmiponentj i quali sono

- Ouput Parametes. essi rappresentano i campi che vogliamo visualizzare nel nostro
risultato finale, non sono altro che le colonne deB&LEC®&seguita Per ogni Output
Parameter possiamo definire nome, etichetta, t{pwinga, intero, data, decimalg)
formato(ovvero il pattern, che per una data potrebbe essere: gg/mm/aaaa)
ordinabilitd(comprendentel * or di ne desi der at o, stigconepuwoe nt e
essere colore o tipo del caratteredommatoria(ovvero se vogliamo visualizzare il totale di
questac ol onna) e infine | a visualizzazione(ov
visibile 0 meno);

- Input Parametes. rappresentano i filtri della nostra query, permettonanfatti, di
realizzare query condizionali e parametriche. Per ogni Input Pasrsetievonodefinire
nome, tipo(stringa, intero, data, decimale), etichetta, se & obbligatorio, se e avdneato
posi zionato in una parte inizial mente nasc
comando) un valore di default(se lo vogliamo)amodalita di visualizzazione/inserimento.
Quest  ul ti mo parametro puo essere scelto
dropDownList(la classica lista a tendina), chechBapUgapre una finestra contenente
un Data View da cui selezionare ilvalor€ja st om( ovver o personal i z:

- Actiors: sono attivita che possono essere associate a ogni singolo record del risultato o al
risultato complessiviin questo caso vengono dettglobali) Sono identificate da nome,
tipo(Action URL, Action Javaipt, Action Communication)contesto dinamicfnserisce |l
context path pr i mazion gldbale, RoRUp, iabre| filri’didnput, campi)
di output e condizione.

Come vedremo tra poco, € su questa applicazione che si basa il Viewer.
Il secondo macro argomento della testestituitod al | a | ogi ca REST, ovver

del Vi ewer e dall o stesso Viewer, del gual e n
e il manuale utente.
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REST

Nel mondo dei servizi vie Representational State Transfer (REST) rappreserddipologiadi
architettura softwarebasata swn modello clientserver stateless(ovvero senza stato), nella quale
I servizi web sono visti come riso(sesourcesg possono essere identificati dal@o URL.

Parlandoin termini di applicazioni web, utilizzando questo tipo di architettura, possiamo dire che
un client effettua una richiesta(request) per una risorsa(resource) sitmatm server, il quale a
sua volta invia una risposta(response) kard, tale risposta include in se una rappresentazione
della risorsa.

Un’ applicazione web wutilizza il protocoll o HT
senza stato basatsu diun client il quale richiede una risorsa in rete, e su disarver, che
fornisce una rispostdJna transazione HTT@®mportaquindiuna richiesta e una risposta.

Una richiesta HTTP e suddivisa in tre parti:
- Una linea per |l e richieste, che include il
- Una o piu intestazioni HP, facoltative, costituite da coppiehiavevalore che
caratterizzano i dati richiesti e/o previsti.
- Un corpo del messaggio, opzionale, composto dai dati inviati dal client al server come parte
della richiesta.

Una risposta HTT&a n ¢ h ; seddidsan tre parti:
-1l codice di stato HTTP, che indica | o sta
- Una o piu intestazioni HTTP, facoltative, costituite da coppie chialee che
caratterizzano i dati che vengono forniti;
- Un corpo del messaggio, opzionale, composto dai dai wengono restituiti al client in
risposta alla sua richiesta.

Ogni URI punta ad una risorsa sul servee & presente uno per ogni risorsa.

HTTP definisce diversi metodi per agire su una risorsa: HEAD, GET, POST, PUT, DELETE, TRA
OPTIONS, CONNECHATCH. Tuttavia parleremo solo di GET e POST, i piu utilizzati.

Una semplice pagina web & un esempio di risorsa REST. Quando accediamo alla risorsa, attraverso
il nostro browser, viene inviata una richiesta GET, non VvisiBIEETl si utilizza per recupsgauna

risorsaer appresenta |’ azione piu comune utilizzat:
e POST, la qualéene utilizzata per inviare i dati da elaborare al server.

Parlando del formato nel quak presentano i datiche riceviamo daisposte HTTP, gsiamo dire

che ve ne sono di diversi tipyn web server tradizionale consegna i suoi dati in formato HTML,
con i relativi JavaScript, CSS e file di immagine. HTML & un ottimo formato, ma in questo contesto
si nota la sua limitata poteazespressiva per strutturare i dathe non siano semplici documenti. |
formati, piu comuni, utilizzat.i per trasmett
JSON. Ehiaro come si sia scelto per la nostra applicazione di utilizzare il JSON.

L’i mplementazione piu conosciuta di un si stem
World Wide Web.
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Il Viewer

1 Vi ewer € U nbasafa sl archiettura REEhe wasde come estensione del
DataView, in particolare si occupalth parte di visualizzazione di un Data Vi#Wiewer ha come
caratteristica ppplicaziane giaaclione, avveraempe@meate sepata &d
indipendente dal DataView.rd i vantaggi principali del | ' es s e wviequelodnopend e
dipendere dalla versione del DataView installata. Inoltre eventuali migrazioni del DataView non
comporteranno alcun tipo di modi fica nel View
invariata.

La comunicazione tra il ViewereilBa&¥i ew avviene attraverso | ’in
del DataViewverso il server e il client del Viewar,formato JSONE interessante notareome al

Viewer non interessi il modo in cui queste informazioni vengano recuperate e generate, ma si
preoccupa solo di leggerle ed interpretarle.

Per guanto riguarda | " aspetto dell a sicurez
problematica, in quanto & vero si che si tratta di un applicazione indipendente dal DataView e vi &
tra loro uno scambio iddati, ma € anche vero che entrambi sono installati nella stessa locazione e

la loro sicurezza e assicurata dal’ us o del CAS(Central Aut hent
protocollo SSO(single sigm) per il web e, il suo scopmnsiste nel permettere adn utente di
accedere a piu applicazioni, dotate di sistema di accesso tramite credenziali, inserendo
guest’ ultime una sola volta.

L’unico svantaggio che si presenta dalla sepa
scambio dei dati, non necsario nel visualizzatore di default del DataView. Svantaggio in termini

di prestazioni, che si & cercato di colmaranagazzinando la definiziorel DataViewrichiamato

dal Viewer, in cache.

L’aspetto da ricordar e, scenogce rallasullasordeeesuidat me i
in input, cosi anche il Viewer non conosce minimamente quanti dati, quali e di che tipo
arriveranno. Questo e fondamentale nel comprendere e capire la difficolta nello sviluppo di
un’ appl i cazi on eizzad mochissimi ribeanseati e had dgni ahtamdtagenera

una pagina completamente differente dalla precedente.

Per | a r eal iappiezonesiedovlito maglificars la parte server del DataView, in
modo che restituisse i dati richigsin formato JSON, formattatl fine direnderli facilmente
riutilizzabilidal Viewer Il server del DataView restituisce la definizione del Data View richiesto, i
risultati dellaquery parsata, i parametri dnput complessi(BbpDownList, CheckBox e Pqplé il

file, in formato .xls, contenente i risultati della query parsata.

Perquantoriguardd * app !l i c az i ,ess& suddivisain doea parf: server e client.

La parte server € composta da tutte quelle azioni necessarie al recupero deatBathViewn

unione alleazioni per gestire il iempimento e lo svuotamento della cache.

La parte client € composta da due pagine JSP, la prima richiede al server del DataView la
definizione, qualora essa non sia stata trovata in catheseconda € laera e propria interfaccia

utente, su di essa si concentra la gran parte del lavoro svolto, utilizzando una quantita
considerevole di codice Java, JavaScript, Html e CSS. Viene disegnata dinamicamente ogni volta
che richiediamo un Data View, ed € compas&e8 sezioni principali:
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- Toolbar Amministratoree vi si bi l e sol o nel caso i n cui
ammi ni stratore. Il n essa troviamo un’ azi ot
parsata dal server del DataView e, una per svuokameache del Viewer, utile soprattutto
nel caso si siano apportate modifiche alla definizione del Data\@ewe st ' ul t i ma
svuota la cache inviando via AJAX il comando al server e, solo dopo aver ricevuto un esisto
positivo s,umdwial apend azciagn®ne.

- Parametri di Input: costituiscono il form di ricerca. Possono non avere nessun valore di
default, oppure averne, e sono inizialmente divisi in due categoirecipalt standard ed
avanzati . Se un p\weneansesto in pa parte ihizamenmeznastosty,
lagquale(pu 0 essere mostratal/ nasc o $gammesitditinpihver s
vengono rappresentati in varie forme grafiche:

o Default. Una semplice input box dove possiadigitare il valore desideratdn
guestamodalita, di default, se il filtro e di tipo intero, decimale o data, abbiamo
il supporto del validatore. Se andiamo a digitare in un campo un valore di tipo
diverso da quello definito, ci verra mostrato un messaggio che ci avverte
del |l " errore.

o DropDowrbist e le CheckBox. Entrambe le strutture sono state modificate,

ri spetto a quelle di defaul t, al fine
caso delle DropDownlList, oltre alla classica tendina, dove possiamo selezionare
il valore, abbiamolams i bi | i ta di utilizzare | 7|

caratteri iniziali, del valore ricercato, tutti i valori presenti vengono filtrati, e ci
vengono mostrati solamente quelli che corrispondono alla nostra ricerca. Nel
caso delle CheckBox, esse @astate raggruppate in una lista, cosi da non
occupare uno spazio eccessivo in caso di un numero elevato. Il numero di
parametri selezionatti viene mostrato a video e, al termine della selezione, i
valori vengono riportati a fianco, congiuntamente ad bwottone che ci
permette di deselezionarli con piu facilita.

o PopUp. Agendo sull " apposito bottone vi
contenente un DataView, differente da quello in usal quale, selezionando la
rigacorrispondente al valore desideratoporta tale valorein una label
appartenente ahostro parametro di Input.

Ovviamentee presente unpulsantecCerca, con il qualeandrenp a richiamare un nuova
qguery al server del DataView, passandogli i parametri inse@ibn questa azione si
ricaricheramo solamente i dati nt er n i del |l a griglia e non
all " uso di c b ipraserdet ancheAulpdi¥ante pulisci , con il quale
ripristineremo la situazione iniziale dei parametri di Input e dei risultati mostratia

griglia

Parametri di Output e Azioni. Sono rappeatati da una tabella dovetroviamo,
inizialmente,il nome del nos r o Dat aVi ew, | e azi Arseguirésl ob a
troviamo le intestazioni dei parametri di Output, costituite dal nome, e differeieziaa
|l oro i n base al fatto che il nome sia o0 me
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allora la griglia € ordinabile, in modo crescente o decrescente, secondo quel parametro.
Nella parte centra troviamo i risultati cercate, se presentile azioni associatad ogni

riga. Infine troviamo il paginatore. In esso ci viene riportato il range dei record visualizzati
al momento, rispetto a quelli presenti in totale, e gli appositi pulsanti di navigadehe
tabellg in aggiunta ad una caseltli testo contenente il numero della pagina, dei risultati,
corrente, e ad una label contenente il numero delle pagine totali.

Se il numero di record fosse settato-a (tutti), oppureil numero settato fosse minore o
ugualedi quello dei record presentquestomodulo centrale del paginatore non sarebbe
visibile, in quantanutile data la presenza di una sola pagina.

In casodi campi calcolati, visualizzabili solo se tutti i record sono contenuti in una pagina,
una rigariportante | * i nt e st a z ivasrebbe visudli@2zata klla ‘fine della gagli
congiuntamente ad una riga contenenteotali dei parametri di output interessati

Aspetto molto interessante del Viewer, e di conseguenza del DataView, € il fattpubriare
completamente il multingua. Questo significa chee andiamoa specificarg nella chiamata

iniziale | * o0 p Bnguaga e passiam@ o me par amet r oen,| "la bibnrteevriaa za pp
risultati a parte ovviamente, verra tradotta in lingua inglese.
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1 Introduction

1.1 Goals

The main purpose of this thesis is to illustrate what is an application based on the REST
architecture and how to develop it. Obviously, this includes all matters concerning the choice of
this architecture and the technology to apply.

All the choices m@e, including the frameworks up to the choice of the format for data
interchange, have been conceived after careful evaluation of various aspects, from performance
to security. These two issues are of primary importance and a developer should alwayderonsi
them when the software is analyzed and designed.

We also want to show in detail the application derived from these studies, which combines all the
issues arising from the abow#ed goals We will certainly show itstructure andits purpose, but

we also provide a small user guida it. Thisis going to help usnderstandng the difficulty that
comes from developing an application with the
them.

1.2 ThesisAbstract

As already membned in thepreviaus abstract, this tlesis willtreat the main themesabout the
development of a Web Application based on REST technotbgw it will illustrate the web
application developed.

The thesis is divided into the following chapters

CHAPTER H this chapter, the technologiesvhich have been useavill be exposedhighlighting

the key points distinguishg them. Included in these points we are going to analylze Hibernate

and Strutsframeworks Hibernate is used for data persistence on the DBMS, and &ratse of

the most used ModeView-Controller (MVC) framework for developing J2EE web applications.
We arethen going todiscuss the data format chosen for the transfers in the application, the JSON,
arguing the reasons for its choic&secondlyan overvew aboutj Q u e mayn’femtureswill be
given that is to sayhe most popular JavaScript library in use todhmythe last section of this
chapter, we will learn the Dat&iew, the web applicatiorwhich my application extends. The
Dataview has the task toun custom queries on any given input data source, including DBMS, and
givethe resultback The characteristic that distinguishes it, is the possibility for the user to define
Input Parameters, Output Parameters and Actions.

CHAPTER 3his is the maimthapterof the thesis It speaks about the REST Isgiod about the
developed web application, the VieweREST logicis a feature apto develop applications for
distributed hypermedia system, and in this sectiwa aregoing to explairwhich its compmpnents
are and how it works. The most important examplesing this kind of technology isthe World
Wide Web.
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Finally, wewill talk about the Viewer. The Viewer is a web applicatidrich takes in input data
generated by the DataView, in JSON format, aywdaghicaly generates a JSP page usingda&a
themselvesAs far aghe Viewer we will see the project, the functional architecture and a small

user manual.
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2 AdoptedTechnologies

2.1 Frameworls

This section describes the salient feature$rafmeworks used to develop the application.

A Framework @ be seen as a set of softwgé&empile/runtime elements, libraries, tools,
services), documentation, policies, procedures, tlsapports the implementation ofSpecific
higher level software elementdt performsseveraltasks

- It makes easier to work with complex technologies;

- It ties together a bunch of discrete object/components into something more useful;

- It forces the team to implement code in a wayhich promotes consistent coding, fewer
bugs, ad more flexible applications;

- Everyone can easily test and debug the cadeluded the one which has not been written
by others

2.1.1Hibernate3.x— Relational Persistence for Java

Working with both ObjecDriented software and Relational Databases bancumbersome and

time consuming. Development costs are significantly higher due to a paradigm mismatch between
how data is represented in objects versus relational databaddmernateis an Object/Relational
Mappingd ORM) solution for Java environment&eTterm Object/Relational Mapping refers to the
technique of mapping data from an object model representatignto a relaional data model
representatiorfandviceversa).

Hibernate not only takes care of the mapping from Java classes to database tatuldsofn Java

data types to SQL data types), but also provides data query and retrieval facilities. However
Hibernatedoes not deny the possibility of using the SQL language

2.1.1.1 Architecture

The diagram below provides a hitgvel viewof the Hibernae architecture

Application
Persistent Object

HIBERNATE

properties

Figurel - Hibernate Architecture
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2.1.12 Components

In this paragraph we artalking about the main omponents forming Hibernate, therefor¢her
will be the explanation abouthow Hibernate needs to works anahich are the key points to
understand how it works.

Mapping Filelname.hbm.xmt Hibernate need¢o know wereloading and storingobjects of the
persistent class. This informatias provided by the mapping file, which tells Hibernatdich
table in thedatabase it has to access, antlichcolumns in that table it shoulde used.

Between the twonhibernate - mapping tags,aclass elementmust be includedall the persistent
entity classesneed a mapping to a table in the SQL database. Each instance iepesented
by a row in that table.

Theid element andthe name attribute of theproperty element tells Hibernate whicketter and
setter methodsmust beused.

Thetite  mapping also lacka type attribute. The typedeclared and used ithe mapping fes
are not Javeor SQL databaseajata types Theseonesar e cal l ed “Hi bernate
converters which can translate from Jaméo SQL data types and vice versa. Ifilpe attribute
is not presentHibernate will try to determine the correcbaversion and mapping type itself.

<hibernate - mapping package ="it.ar.mytest.model" >
<class name="Persona" table ="persona" >

<id name="id" column ="id" type ="long" length ="10" >
<generator  class ="assigned" ></generator>
<fid>

<property = name="nomeP" type ="string" column ="nomeP" length ="45" />
<property = name="cognomeP" type ="string" column ="cognomeP" le ngth ="45" />

<list  name="indirizzoList" table ="indirizzo" >
<key column ="persona_id" foreign - key ="FK" />
<composite -element class ="Indirizzo" >
<property = name="via" type ="string" column ="via" length ="45" />
<property = name="cap" type ="long" column ="cap" length ="5" />
</composite - element>
</list>

</class>
</hibernate - mapping>

Figure2 - personahbm.xml

Configuration Fil€hibernate.cfg.xnjt Hibernate will be connectintp the database on behalf of

your application, thereforeit needs to knowhow to obtain connectins. Hibernatecomes with

built in connection pool and also has support for the two thirdpart open source JDBC
connection poolsc3pd and proxoot.

Throughthis file, it is possible toc onf i gur e Hi ber n:attised globalSfac®ry i o n
responsible for a particular databagen the next paragraphwhat Session Factory vall be more
deeply explainejl

The firstproperty elements contain thenecessary configuratiofor the connection.

8 https://sourceforge.net/projects/c3p0
4 http://prox ool.sourceforge.net
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<hibernate - configuration>

<session - factory>

<! -- Database connection settings - >

<property = name="connection.da  tasource" >java:comp/env/jdbc/mytest </property>

<! --  Enable Hibernate's automatic session context management - >

<property = name="current_session_context_class" >thread </property>

<! --  Enable the second - level cache - >

<property = name="cache. provider_class" >org.hibernate.cache.EhCacheProvider </property>
<! --  Echo all executed SQL to stdout - >

<property  name="show_sql" >TRUK/property>

<! 8- Pretty print the SQL in the log and console - >
<property  name="format_sql" >true </ property>

<property = name="hibernate.bytecode.use_reflection_optimizer" >false </property>
<! -- mapping files - >
<mapping resource ="it/ar/mytest/model/Persona.hbm.xml" />

</session - factory>

</hibernate - configuration>

Figure3 - hibernate.cfg.xml

Java StartUp Class It takes <care of startup and malks accessing the
org.hibernate.SessionFactory more convenientA SessionFactoris designed to represerd

single unit of work and is the central point ftire development in HibernateThe SessionFaxy

loads the information specific for the current application context from the configuration
file(hibernate.cfg.xml

The configure() method of the Configuration object reads configuration information from the
classpath and therefore building an instanck SessionFactorylhe SessionFactory rrmally

made available as static in an application, in fact the purpose of SessionFactory is to provide new
session instances of Hibernate to the callerogiensession() method, so there is no problem of
concurent use of SessionFactory.

Objects andVain Methods The life cycle of objects in Hibernatnd the related methodsvill be
taken into accountFirstly,we haveto retrievethe Sessionvith the getSession()  method, which
returns a Hibernate session that linked to the current JTA transacticand this requireghat a
JTA transaction exisprior to call.

Now, it is possible tontroduce the objects in HibernateAn object can take four basic stages:
Transient, Persistent, Removed and Detached.

Trangent is the state where you find objects that are instantiated througheav roperation: such
objects are not associated with a Hibernate session, do not have a persistent representation
within the database of reference and therefore do not possess anyuenidentifier. Items in
transient state(or volatile) are considered to be nwansactional by Hernate and JPA, so any
changeto the internal state of an object of this type is not considered by the persistence context.

Persistentis the state in whichhere is a cadidate object which as to be kept the databaselt is
defined candidate because Hibernate applig® pattern transparent transaction - level
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write - behind (TTW) which is trying to delay as much as possible all the synchronization
operationsnecessary to align the internal state of objects with data in the database. The goal is to
optimize and minimize the generated queries and lessen the lock probability needed to ensure the
consistency within a transaction. A persistent object is alwayscested with the persistent
context and can be considered to all effects a memory copy of data stored in a database.

At any time you can always delete one instance of an objedifferent ways. An object is in the
removed state if any deletd operation has been previouslperformed on the unit of work, but
the object itself is still associated with the persistence context until the unit of wisrknot
terminated. Changing any of the properties of the objeueans to take it backto a state of
persisent and dirty and then only runs avpdate , and no more aelete . The object, whose
corresponding row is deleted on the database, ester state of detached(end session) and
remains alive until it is deleted by the garbage collector and therefore ifhiing), with asave()
operation, to a new session, this lestthie generation of amsert

An object isdetached (also called disconnected) if it is obtained during a search or a Creation
executed within a transaction, but the transactiorust have alreag beenaccomplished. You can
perform further operations on the object, but none will be made persistent.

The operation of sync with the persistence engine is called flusherg({ly emptying the buffer)
and that operation is performed in the followirogses:

- Upon completion of a transaction when executing a commit.

- Before a query is performed;

- When theflush()  method is explicitly invoked.
The flushat the end of a unit of workwhen a session must end, or when a transaction should be
submitted to conmit operation) ensures that data aynchronized and runs automatically when
a work unit needs to make persistent change.

public  Session ge tSession () {
return  HibernateSessionLocator . getSession ();
}

public  void clear () {
getSession (). clear ();
}

public ~ void flush () {
getSession (). flush ();
}

public  void makeTransient (Tentity ) {
getSession (). delete (entity );
}

public  Class <T> getPersist entClass () {
return  persistentClass
}

Figure4 - GenericHibernateDAO .java

Forfurther information, consult Hibrnate reference documentation

° http://www.hibernate.org/docs
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2.1.2Struts1.x

Struts is one of the most used Moedlew-Controller(MVC) frameworkor developing J2EE web
applicatiors, and t provides three key components:

- Arequesthandler provided by the application develogsrused to majo a particular WRI.

- A responsehandler which is used to transfer the control to another resource will be
responsible for completing the response.

- Atag librarywhich helps developers to create the interactive form based applications with
server pages.

2.1.2.1 ModeliewController

Under MVC, @ application is seen as havitigee distinctparts. Thedomain is representedly the
Model, the output to the ugr is represented by the Viewnd, the input from the user is
represented by Controller.

Below it is going tobeiillustrated the MVC model according to Struts.

TheModel(System State and Business Logic JavaBeBmsModel componens provide a model
of the business logi&cbehind a Struts program. It provides interfaces to databases or-badk
systems. Model componestare generally a java class. There is not any adeffined format for a
Model componentso it is possible for us to reutiee Java code whicls written for other projecs.
We should choosthe model according to our clieméquirement

The View(JSPPages and Presentation CompongnfBhe \few components are responsible for
presentng information provided by the bdel components. Mostlywe use the Java Server Pages
(JSP) for the view presentation. To extend tapability of the viewwe can use th&€ustom tags,
JavaSript or others.

The ControlleActionServlet and ActionMapping)Vhenever a userequest for something, the
requestis handled by the Struts Acti®erviet When the ActionServieteceives the request, it
intercepts the URL and based the Struts Configuratio files, it gives the handlingf the request

to the Actionclass. Action class is a part of the controller and is responsible for corating to

the model layer.

User

[web browser]

@ Application Server

Model
[business

legic]
ontroller

[uses
struts-
config. =ml]

Figure5 - Struts MVC Architecture
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2.12.2Main Components

ActionServlet It is the central component of the Struts controller. This servlet extends the
HttpServlet  and itbasically performs two importariasks:

1. When the container gets start, it reads the Struts Configuration files and Ibaidso
memory in theinit)  methods;
2. It intercepts the HTTP request ithe doGet() and doPost) method and handles it

properly.

Configuation Filgstrutsconfig.xm). It is an XML documenthich describes all or part of Struts
application. This file reall the information about many types of Struts resources and configures
their interaction. This file is placed und&fEBINFdirectory of the web application.

Action Action class acts as wrapper around the businessdagid provides an interface tthe
application’s Model | ayer . An Action works a:
HTTP request and the business Isgiorrespnding to it. Consequentlythe struts controller
(ActionServlet selects an appropriate Action and creates ananse if necessary, anfthally it

calls execute methods.

ActionMapping It is a configuration file entryvhich usually contains a reference to an Action
class. This entry can contain a reference to a form bean that the action can use, and can also
definelocal forwards and exceptionghichare visible only to this action.

ActionForm An ActionForm is a JavaBean which extends
org.apache.struts.action.ActionForm . ActionForm maintains the session state for web
application and the ActionForm object is autaimcally populated on the server side with data
entered from a form on the client side.

ActionForward The ActionForward class represents a destination to which the controller may
send control once an action hagencompleted.

Customtags A customtag is a tag thait is possible towrite in your Java Server Page. When the
Jp compiler encounters that tag, it knows what to do with it. It generates the proper HTML after
doing whatever it is supposed to d&ruts will be provided byasetof librariescontainingits
customtags
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2.1.2.3How does it work

1. Each application we develop has a deployment descriptoWWEEBINF/web.xml This is the

file that the container reads. This file has all the configuration informatiwat we have
defined for our web application. The configuration information includes the index file, the
default page, the mapping of our servlets including path and the extension name, any init
parameters, information related to the context elements. In tWéEBINF/web.xmlof
Sruts application we need to configure the Struts ActionServlet which handles all the
requess made by the b browsers to a given mapping.

In Struts applicatiopwe have another xml file which is a Struts configuration file named as
struts.config.xmh The name of this file can be changed and can be configured in the
web.xmlfile. This file is used to associate pattwsthe controller components obur
application, known as Actionclasses like <acti on p sanho=0/t ype

= dsonAction o > .This tag tells he Struts ActionServlet that whenever the incoming
request is http://myhost/ simple /showDv.do , then it must invoke the controller
componentJsorAction. In the previous lingit is possible to noticehat we havewritten

.do in the URL. This mapping is done to tell the web application that whenever a request is
received with .do extensions then it should be appended to the URL.

<struts - config>

</struts - config>

<action - mappings>

<action path ="/json" type ="it.ar.mytest.action.JsonAction" parameter ="task" >
<forward name="jsonDvDeserializer" path ="/pages/DataView.jsp" />
<forward name="showDVv" path ="/pages/ShowDv.jsp" />

</action>

</action - mappings>

Figure6 - struts-config.xml

3. For each action we also havedonfigure Struts with the names of resulting pages that will
be shown as a result of that action. In our application there can be more than one view
which depends on the result of an action. The struts knows how to forward the specific
page to the conceted destination.

public

public  class JsonAction extends DispatchAction {
I** Show Data View */
public  ActionForward showDv  ( ActionMapping mapping , ActionForm form
HttpServletRequest request , HttpSer vletResponse response ) throws Exception {
[**  Deserialize Data View */
public  ActionForward jsonDvDeserializer ( ActionMapping mapping , ActionForm form
HttpServietRequest request , HttpServletResponse response ) throws Exception {

[**  Clear DataView Cache */

ActionForward dataViewCacheClear ( ActionMapping mapping , ActionForm form
HttpServietRequest request , HttpServletResponse response ) throws Exception {

Figure7 - ManagerAction.java
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4. Action can alsdoe associate to a JavaBean in our Struts configuration file. Java bean is
nothing but a class havingtter andsetter methodswhichcan be used to communicate
between the view and the controller layer. These java beans are validate by invoking the
validate() method on the ActionForm by the help of the Struts system. The client sends
the requestusingthe normal form submissioand by usingGet or Post method, therefae
the Struts system updates the data in the Bean before calling the controller components.

5. The Vew we use in the struts can be either Jsp page or other. In struts there aesaésP
tags which havdeen bundled with the struts distribution, but i not mandatory to use
only Jsp tags, even plain HTML files can be used within our Struts application but the
disadvantage of using thdTML is that it canridake the full advantage of all the dynamic
features provided in the struts framework.
The framewerk includes a set of custom tag librariedich facilitate the userin creating
interfaceswhich can interact gracefully with ActionForm beans. The struts Jsplisdave
a number of generic and struts specific tags which helps you to use dynamaiandadr
view. These tags helps to interact with ourcontroller without witing much Java code
inside ourJ®.

Browser web.xml

[container config]
Servlet mappings

Controller View Strut Tag
Libraries

- Resource

Struts-config. zmil . o

Properties File
Model
Server
[Keeps State]

Figure8 - Struts Flow Diagram

Business Objects
Usable from
Controller, View & Maodel
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2.2 JSON JavaScript Object Notation

When designing an applicatiomhich will communicate with a remote computer, a data format

and exchange protocol must be select8dhere are a variety of open, standardized options, and
the ideal choice depends on the applications requirements aneegigting functionality.
JSONJavaScript Object Kation) is a lightweight daténterchange format. It is eadgr humans to

read and write andtiis easy for machines to parse and generate. It is based on a subset of the
JavaScript Programming Language, Standard EZB@248® Edition — December 199. JSONs a

text format whichis completely language independent hitituses conventionsvhich are familiar

to programmers of the @amily of languages, including C, C++, Java, JavaScript and many others.
These make JSON an ideal dat&rchange language.

2.2.1 Structure
JSON is built on two struzes:

- A collection of name/value pairs. In various languages, this is realized as an object, record,
struct, hash table, keyed list, or associative array.

- An ordered list of values. In most languagtss is realizd as an arrayyector, list, or
sequence.

These are universal data structures and in JSON they take on these forms:

Object An object is an unordered set of name/value pairs.
Syntax: an object begins with (left brace )and ends with (right brace). Each name is
followed by: (colon) and the name/value pairs are separated fgomma).

Array. An array is an ordered collection of values.
Syntax: An array begins with(left bracket) and ends with (right bracket). Values are
separated by (comma)

Value A value can be a string in double quotes, or a number, or true or false or null, or an object
or an array.These structures can be nested.

String A string is a sequence of zero or more Unicode characters, wraptedaonble quotes,
using backlash escapes. A character is represented as a single character string. A string is very
similar toa C or Java string.

Number. A number is vergimilar toa C or Java number, except that the octal and hexadecimal
formats are not used.
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2.2.2 FlexJ90

In order to use JSON in conjunction with a Java application, we need to transform Java objects into
JSON and vice versa.

FlexJSON is a library for serializing and deserializing Java objects into and from JSON. What
distinguishes FlexJSON from othergsscontrol over what gets serialized allowing both deep and
shallow copies of objects. In fact, most JSON serializers mimic sbjedization libraries and tries

to serialize thewhole object graph from the objet being turned into JSON. Thuiguses pblems

when you want a connected object mel in your server, but you canheend that object model

to the client because the serialization library will try to send the entire object graph.

Serialize and deserialize iery eay with FlexJSON, nowuviill be explaired what is meant for
“seriali ze” aadwhatthebestepsonsia| i z e”

2.2.2.1 Serialization

Serialization is the procesghich picks our Java Objects and transforms themo ia JSON type
FlexJSON takes a different approach allowyog to control the depth to which it wilbe
serializel.

Below it is presened the main methods and the ones which have based.

Basic | f you wuse [(thheesiocu't psudr iwaillilz aitncolnude t he f
default, FlexJSW serializes the immediate fields of the obijeittis just a shallow representation of

it. So, all collectiom are not serialized by default anldis means that one to many and many to

many relationships are not serialized.

For example iwill be shown how the JSON output we maked basi c” seriali za
Viewobject

"id": "DV_TEST2",
"name": "Data View Test",
"recordPerPage": 10,

"type": null,
"description”: "Data View di Prova"
}
Figure9 - JSON "Basic" of a Daféew
Deep.If Deep serializations used,the output will include al | ay er ” of your ob
serialize () method, deepSerialize() method will uséncludes , excludes , andannotations

to understandwhat are the serialized things neededHoweverjncludes are generally redundant
except in the case where you wambd override an excluding annotation on a fieldeep
serialization will not serialize cycles in youagfn, so if you have a-directional relationshigvhich
says the parent has a child and the child has a parent, the baclenekes from child to parent will
not be included in the JSON output.

As for* b a sitiisgdingo be shown the output for the same Dat&iew dject. As it is possible to
see in usingdeep serializationwe havemore actionList  field. For brevitythe Output and Input
Parameterhave been omittedand they argresenedin the SON obtainedby deep serialization.
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{
"id": "DV_TEST2",
"name": "Data View Test",
"recordPerPage": 10,
"type": null,
"description”: "Data View di Prova",
"actionList": [
{
"context": "L",
"displayCondition™: null,
"dynamicContext": true,
"icon"; "accept.png",
"id": 205,
"name": "AddPeople",
"openPopUp": false,
"parameterSet": [
{
"fieldName": "cognomeP",
"fieldType": "I",
"name": "cognomeP"
}
1,
"popUpName": null,
"style": null,
"type": "ActionUrl",
"url": http://localhost:8080/simple/persona.do?task=edit"
}
]
}

Figurel0- JSON "Deep" of a Datéew

Include With the include() method, we can tell the serializerwhich fields from the target
object are tobe included. Collections are serialized full, including the shallow copy of the object
they contain.

Continuing the series of examplesing the same Dat®iew dject, it will be shown how the

include() method works | f we us e “basic” serializatio
actionList  attribute, we can dadhat with the follow notation:
String json = serializer.include(fAacti oddaView);o) . seriali z

If you want to include only one specific fielgbu can do thatising the dot notationFor example
if we want only theicon of actionList  attribute, we have to write:

String json = serializer.include(fAactionlLi dataview;ono) . ser i q
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Exclude Theexclude() method allows you to exclude certafields from serialization. Isivery
useful if you have fieldsshich you donot want to sendto the client. Using dot notation with
excludes has a subtle difference in it occunien comparedo includes , in fact if ya exclude a
nested field thatmplies that the rest of the parent object is included.

For exampl e, I T wen, butawe eo nbtdvanegn "of astienlist a &ttribate, t i o
we have towrite:

String json =serializer.exclude(fiactionList. idataView) . deepSer

RootName TherootName() method allows you to specify an outer object for collections. There
are ome Jav&cript libraries like |@rid (which is used to draw the data table into tbataView
Viewer)whichrequire this for their JSON data models.

Pretty Print TheprettyPrint() method is essentialo the readabilityand it is necessary t@o
check that the otput matchingcorresponds tavhat we expect. Without thisnethod the JSON
that we produces viewed albn a lineand not in the characteristic JSON structure

2.2.2.2 Deserialization

Deserialization is the process of taking JSON text binding those vataeSbjects. This process

can be quite complex as JSON text contains no typing informats@NDeserializer ~ class has

the task of mapping JSON daigpés onto static Java objects$.takes as input a JSON string and
produces a sttic typed object grapirom the JSON representation. By defauttuses the class
property in the JSON data in order to map the untyped generic JSON data into a specific Java type.

If you want to know the other methods that FlexJSON implemapais can visit the online guife

2.2.3 JSON in JavaScript

JSON is a subset of the object literal notation of JavaScript, so it can be used in the language
without any difficulty. Members can be retrieved using dot or subscript operators:

To convert a JSON text into an objetge can wse theeval() function, which invokes the
JavaScript compiler. The compiler will correctly parse the text and produce an object structure.
The use ofeval () is indicated when the source is trusted and competent because there are
security issues when we u#elt is much safer to use a JSON parser. A JSON parser will recognize
only JSON text, rejecting all scripts.

A JSONMtringifier goes in the opposite direction, converting JavaScript data structures into JSON
text, but JSON does not spprt cyclic datastructures.If the stringify method sees an object

that contains aoJSON method, it calls that method, and stringifies the value returned. This allows
an object to determine its own JSON representation.

6 http://flexjson.sourceforge.net/
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2.2.4 The Advantages of JSON over XML

Both JSONral XML can be used to represent nativejmiemory objects in a texbased, human
readable, data exchange format. Therefore, when deciding wpdata exchange format, i inot
a simple matter of choosing one over the other, but rather what format hasctheracteristics
that make it the best choice for a particular application.

Therefore why we choose to use JSON instead of XML?

- It provides better languagadependent representation of data structures.

- It has a simpler spec.

- It isshorter tobe configured Syntax is very terse and yields formatted text where most of
the space is consumed by the represented data.

- It adapts better to technology chosen for the display part, jQuery, and then JavaScript.

- Debugging is also easy.

- Native array spport.

- Native object support.

- Native recognized the null value.

- No additional application code required to parse text; can theeJ av a Sevalj) pt ' s
function.

On the downside, there is the fact that JSON is probably less used and versdtike obst
popular XML and then, as it can be easy to use, is another programming language to learn.



33

2.3 JQuery

“Jj Query is a fast and concise JavaScript Li b
handling, animating, and Ajax interactionsforapi d web devel opment”, t
jQuery by its creatodohnResid.

The jQuery library is designed to keep the things very simple and reusable and it is providing many
easy to use functions and methods to make rich application. Sinsébéised on JavaScript it can

be used with JSP, Servlets, ASP, PHP, CGI and alriiestvedb programming languages.
The following will list the major features of jQuery:

DOM element selections functiorOne of the most powerful aspects of jQuery s ability to

make selecting elements in the DOM (Document Object Model) easy. We can use any type of
selector in jQuernyand we must always have to start withi(), where we carplacinginside the
parentheses, wrapped in quotation marks, just about anythimat can be used in a stylesheet.
Three building block of these selectors are tag name, ID and class. They can be used either on their
own or in combination with other selectors.

DOM traversal and modification Wi t h | Query’ s DOM selecaawarensoa | me
ancestor elements of our DOM. With these methods we can go up, down and all around the DOM
tree with ease. They can be useful for styling specific cells, for example, usimgiihe method

in conjunction withthe addClass() method, we can add to the DOM following thatve have
specified, a CSS cladsve have something like this ourHTML code:

<span i d=0exampl e dpan 1> </
< span >2</ span >
< span >3</ span >

And we use this JavaScript code:

$ ( dpan.example 0O).next() .addClass (6r edFont 6

Whit theredFont class:
redFont{font - color:red;}

Our result on the HTML page is as follows:
123

This traversamet hod combi nati on, and many other, [
possible with jQuery to select multglsets of elements and do multiple things with them, all
within a single line of code.

Events jQuery has many methods and constructs for event handling. These include the ability to
perform tasks on page load or simple events, bk&ad () , oncl ick () , onresize () , and also
compound events, that intercept combinations of user actions and respond to them using more
than one function, likeready()  and.hover() methods.

" John Resi¢born 1984) is a JavaScript Tool Developer for the Mozilla Corporation.
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CSS manipulatiormhere may be times when weeed to apply styles that have hbeen defined in

a stylesheet. jQuery offers thess() method for such occasions. This method acts as both a
getter and asetter . Using the HTML code defined in the previous example, we can use this
JavaScript construct to show the use of tkie) methodas asetter:

$(6span. exampleb)calse(®d®fd®medd) ;

And the output is:
123

Effects and animations Through the use of jQuerye can easily add impact to our actions
through a set of simple visual effects, and even craft our own, more sophisticatecht@mis

With those effects we can make elements which gradually slide into view instead of appearing all
at once, we can also choose the speed of their appearance, and many other things.

Ajax Ajax is just a means of loading data from the server to thb arowser, or client, without a
visible page refresh. This data can take many forms, like JSON files, and we have many options for
what to do with it when it arrives.

JavaScript Plugingts plugin architecture has allowed developers to extend jQuaiaking it an
even more featureich library. Below, we will explore the official jQuery Ul plugin library.

2.3.1 jQuery Ul

jQuery Ul(user interface) is a library built on top of jQuery. It is responsibléenferactions,
widgets, components, themesdvanced effects and animations. Interaction components include
methods for dragging, dropping, sorting and resizing items. The current stald®nof widgets
included an accordion, date picker, dialog, slider and tabs. Additionally, jQuery Ul provides an
extensive set of advanced effects to supplement the core jQuery animations.

A recent addition to the jQuery Ul library is the ThemeRoller, a-bad®d interactive theme
engine for Ul widgets. The ThemeRoller makes creating highly customized, profeksiirey
elements quick and easy.

2.3.1 JSON Ajax Calling

We want to focus on the Ajax calling of a JSON, because it makes save a lot of time and improves
the usability of the entire application. First of all, what is an Ajax call?

Aj ax st anndcshrfomrou$SAslyavaScriopt and XML” and i
dynamic web pages. It allows web pages to be updated asynchronously by exchanging small
amounts of data with the server behind the scenes, so this means that it is possible to update
parts of a web page, without reloading the whole page.

Throughthe help of jQuery make an Ajax call it is simple and we can also specify a set of attribute
to satisfy our needsThe Ajax technique really comes into its own only when the server can
dynamicaly shape the data based on input from the browser. We are helped along jQuery in this
task as wellTherefore we can make &ETor POSTrequest, and also associate events in light of

the response, whether successful or not.
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2.3.2 jqGrid

jgGrid is a Java8pt plugin based orjQuery, designed to work with table's format dat&ince the

grid is a clienside solution loading data dynamically, it can be integrated with any seiger
technology, including of course Java Servlets and JSP.

jgGrid has many fures and parameter to set, making it adaptable to the needs of the developer
and, the reasons whye choose jqGrid are quite simple

A)

B)

C)

D)

Supports JSON data typ@/ith jqGrid it is possibleotuse data in JSON format using the
simple notation where we corifjuring the gridto read data:

datatype: fijsono,
url: dataUrl

and formattingthe JSON to be compatible, enteringpt, page, total and records, as
follows(where Dv_PERSONA_OVERALS the root namé

{
itotal pageso: AnOf Pageso;
Acurrpageodo: APOE€utrent Pageo;
itotaltrecordso: inOf Tot al Recor dso;

ADV_PERSONA_OVERALLO: [ e

It can workswith Ajax call We are able to callfor examplea new set of dataafter a
search performingerhaps,in this simple way:

j Query (fAi#gridl DOo).jgdParand{ ) . set Gr i
url: dataUrl
)} .trigger(fAireloadGrido);

Its graphicsare editablethrough thethemesof jQueryUi. It is enoughto put our
preferred theme in theThemefolder of our project, and it styles the entire grid.

It is easy to configure and it has agt support by the communityAs we can see use a
JSON ostyle our grid is really trivial and, as for these things, also use other parameter
is very simple. In factf we wantto define the name®f our columns we can simple do
that by passing the lisbf names that we want to see displayed as the heaffate

that it is possibleto pass an array containing those namme®r, we can set the
characteristic of each column by passing a list of attrisjyt@h each attribute in the
syntaxat t r i but e: 6 vwhicheoull be the text alignment inside the celign ),

the width of the columnidth ) or if the field is sortable or naigrtable ). There are
obviously many other parameters and fields tina arenot going to list for brevity.
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2.4 The Datd¥iew

The DataView is a welbpalication developed bing.Roberto Pellegrino for Quix srl, which has the
uniquefeature to accept in input a data source from any DBk&which there is the JDBC driver
to access it,without knowing any information about datamr DBMSduring production the
following DBMS have bedasted: Mysql, SqServer, Oracle, PostgreSQL, DB2/A3&0task does
not end here becauseve can interact on these datéhroughqueriesonthe databaseand by
providinglnput Parameters, Output fieldsd Actions.

Primarilythe DataView is divideohto two sections:
- DataConnection
- Data View.

2.4.1 DataConnectionsection

Data Connection(Data Connection or Data Source) cantainthe information to connect to
DBVISfor extract data using our Dadews.

— : |

Id DC_PERSONA Tipe | DataConnection e

Driver | MySgl v uUrl jdbcimysglfflocalhost/mytest

UzerMarme |root Pazzword |esss

( SALYA j ( CHIUDI )

Figurell - Data Connection

TheDataConnectios are described by the following attributes:

- ID wique ID of theconnection

- URL of the database;

- USERNAME of the user to accgatabase

-  PASSWORD of the user to access datba

- TYPE of connection to Data Source
o Data Source: where we have to specify only the URL attribute;
o Data Connection: where we have to specify all the attributes;

- DRIVER of the database.

| ustapaTACONNECTION

Trowat 3 elementi. 1
-
DG PERSOMA jdboimysglifflocalhost mytest DataConnedckion 2 @@ 15
DW_C javarcormnplenvfjdbo/ dataview DataSource f [x]
D _CATALOS jdbecimmysglydf sremsnetd extensibility DataConnection / @
1
CHIUDI

Figurel2 - Data Connection List
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As the steenshotabove showswe can have defined more than one connection at the same time
and we can modif§2) or deletg(3)them or,obviously define a new ongl).

An interesting aspect is presented to us when we try to save a new data connection or a modified
one. In fact with this action, the connection is tested and the saving operation is successful only if
the test is positive.

2.4.2 Data Viewgection

This iIis the main section of the Web Appéw cat.i
Proge c t tkatare nothing else that folders which contaithe DataViews with an interior affinity.

LISTA PROJECT

Trowati 3 element.

i B
eode . _fhame |54 56]
CATAVIEW _PROIECT FProgetto DataWiew :.I‘; f (x] _‘J
PRI_PERSOMA Vizte parsona /00
PRI_TEST Progetto di test A0

CHIUDI

Figurel3- DataView Projectist

In this sectiorof applicationwe find two global actions:

- Creat new DataView Proje€t). any DataView Project is composed of two fields, code and
name. Code is the unique id the project and name is a short descrjption

- Import DataView Proje¢R). this action permisto importing a DataView Project previously
exported.When we importing a DataVike Project we can choose which of Dateews that
the project contains we want to impownd, if we need, we can choose a different Data
ConnectionBoth importing and exportingre based on a XML file with a fixed structure.

For each DataView Project wimd aset of default actions which are:

- Access tdataView(3): it permits to view the list of Datd/iews that the project contains

- Modify DataView Proje€#): though the use othis actionwe can only change th&ame
attribute of the project

- Deletk DataView Projedb): this action provides to delete the Project, but it is allowed only
if the Project does not contain any Dafzew,

- ExportDataView Proje¢6). with this action wecan save the Project folder and all Data
Viewsinside of it

From this section, through appropriate action, we have direct access to the list of Meas of
the selected Projectin this page we found all the Dadiews of a Project and the actions to
manage them.
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%

Morme

CERCA

= . N

Trowati 3 element.

E__MA

O _PERSCOMNA_COGHNOME_SOURCE DataView Cognome DC_PERSOMNA

DW_PERSCNA_CURRICULUM_SOURCE Crataview Curriculum DC_PERSONA

CwW_PERSOMA_OWERALL Vizione Dipendenti DC_PERSOMA

CHIUDI

Figurel4 - DataViews List

First of all there are two global actions:

- Createa new DataView(1).

- Import a DataView(2). as for the importing of a DataView Project, this action pesruot
importing a DataView.

For each Datd/iew we find a set of default actions which are:

- Modify Data View(3): it opens the configuration page of the Datdew and permits to
modify everything on it

- Copy Data/iew(4): it makes a copy of the selected Dateew.

- Play DataView(5). it showsthe created Data/iew.

- Report Data View(6): it reports function of an existing Data/iew. Reports have been
designed to enable the DataView to create PDF files. After the DataView has fiteshed
running the query sends the results to the Report which encapsulates them in a PDF file.

- Chart Dataview(7): it opensthe Chart section where weanmanage the charts associated
at the DataView.

- Export DataView(8): with this action wecanadd theDataViewto the exporting list.

- Delete Dataview(9): it deletes the Datd/iew.

We aregoing to show how to create @ataView and which sections composing it
We can divide Datsliew intofour main sections, plus a part of initial configuration.
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1d | | Maorme | |
Progetto |\fiste persona V| Dataview di sisterna [
1 Sorgente dati @
Descrizione
e
Record per pagina
Parametri di input &
B
L
4
Non sono present parametri di input
Query &
2
e
Test query
Campi di output
£
L
3 Mon sono present campi di output
Ordinare di default per: Tipo di ordinamento:
Azioni
B
L
5 R
Mon sono present azioni
( sava ) ( cHwpr )

Figurel5- DataViewNew

The firstset ofattributes(1)to be includedto create a newDataView are:

Unique ID of the Dat¥liew.

Name. It is @&hort description about the Datdiew.

Projectwhich it belongs

SystemDataView.If a DataView has this attribute it cannot be deleted

Connection to the data source

Descriptionof the DataView content

Number of Records per Pagé/e can choose how many records we want to view in the
grid1 f this -attwebwitlkl iseé all the records.

After this short configuration we have to define the main features of our Matav.
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2.4.21 Query

Query2)is an SQL interrogation for extracting data.

The querymustbe written according to the table structure and SQL syntax provided by the DMBS

in use. Many options are available for the user fact we can use parametric query(associated
with Input Paramegrs), it is possible to use implicit parametelike username(_ USERNAME) or
user languagé USERLANGUAG#E&Nd m@rameters can also be subject to conditions, creating

conditional queryFor the creation of this last type, we must write query with a scriplamguage
that permit to define conditions inside them. The language in use is Freemarker

Query &

Il

select *

from persona

where 1=1

<#if [(nomeP?exists)> and nomeP= :nomeP</#if>
<#if [(data?exists)> and data= :data</Hif>
<#if (fileP?exists)> and fileP= :fileP</#if>
<#if cognomeP? existss

and | v
<f#flist cognomeP a3 o>

Test query

Figurel6 - DataView Query

The DataView providds the user three very useful tools:
- Inline Helgl).
- Activation/Deactivation Syntax spprt(2).
- Test Queryfor immediately ched).

Queries associated with the Input Parameters can be of two types:

Parametric Query

Parameters must be insert in the query whit thearameterName annotation.In queries we can
use of course all the SQperators.

For example:

select * from tableName where columnName = :parameterName

Conditional Query

Through optional I nput parameters it i S
enhancementTo do this we must use Freemarker.

For examfe, assuming that ID parameter is optional:

select * from people <#if (ID?exists)> where idPeople = :ID </#if>
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2.4.22 Output Parameters

Output Rarameterg3) are the set of parameters that we want to viewothing else thatthe
columns of SELECT ogigon, comingfrom SQL interrogation defined in the Query field.

Campi di output

>
S S TS T S Y NER ]
cognomel Cognome String ¥ { (X]
id D Integer * ]| [ L ¢ o
namep Norme String < #if id == 25=color:r O &4 o
filaP Curriculum String v O &4 @
data Data Assunzione Date | |dd/Mmfyvyy | ddmMpferyy 4 4 @
prezzo Busta Paga Decimal | |#4# &4 4 [x]

Ordinare di default per: | cOgNOMeP ¥ | Tipo di ordinamento: | Crescente (v

Figurel7 - Output Parameterg.ist

The functionsand parametersn this sectiorare:

- Insert New(1): we can add one column of SELECT operation that we havetadged.
- Deletg?2):it obviously delete the selected Output Parameter.

- Sequenc€). we can decide the order of the Output Parameters with the up and down

arrows.

- Sortable(Ord:)an Output Parameter can be sortable or not in the result grid.
- Visble(Vis.y an Output Parameter can be visible or not in the result grid.

- Y this function sum the value of that Output Parameter.

- Label it allows to rename the column header in output.

- Type we have to choose from the list the type of the Output Parameter, it can be a string,

integer, date or other

- Format in this fieldwe can put the format of Output Parameter, for example, with a date,

we can use dd/mm/yyyy

- Style It is possible to define the HTML style for the Output Parameters, also through

conditions using Freemarker
For example (ID Output Parameter):

<#if (ID ==66)> color : red <#if>

With this condition we change the font color to red of the Output Parametdue where
we set this styldf the ID Output Parametewn the same rows equal to 66

- Default Sorting and Sorting Typat the end of the form we findefault Sorting fieldand
Sorting Type (that can be increasing or decreasing).




2.4.2.3 Input Parameters
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Input Parameter@!) are a set of parameters which are the filters on the query contained in the

Queryfield.
1 Parametri di input &
h__m-m
cognoreP Cognome String @ 3
noreP Morne Strimg G ﬁ ,f @
data Cata Aszunzione Drate O G f (]
filaP Cuarriculum String i _c? (%]

Figurel8- Input Parameterd.ist

In this section we can find the default actions like NEwEdi(2), Delet€3) and, as in Output

Parameters, the Sequen@p action.

Gestione Parametri Input x

Name Label
Etichetta |Cognome

( aeeuica ) ( cHior )

Morme  |cognomeP
Type Text Case
Tipa | String k4 Text case | normal case
Required Advanced Search
Obbliaatorio F = __I%{Iilcér_cg a_uénjzrai:!al F]
Default Value
Valore di default
Visualizzazione | checkbox
Data\iew -
Cataview |Dataview Cognome (OW_PERSOMA_COGHNOME_SOURCE)
Key Value
Chiave |Coghome persona hd valore | COQNOME persona

W

W

W

Figurel9- Input Parameter

An Input Parameter is composed by:

- Labelit is thename in the filtets columnwhenwe are in view mode.
- Type we have to choose from the list the type of the Input Parameter, it can be a string,

integer, date or other.

- Tex Case if the Input Parameter type is string, we can choose if the Iiparameter is

case sensitive or lower/upper case.

- Requiredif we setting this option, the Input Parameter is required.

- Advanced Search i f a
only by user request.

l nput

Par amet er

- Default Valueit isthe default value of Input Parameter set by user.

- View. We have to choose through many types of Input Parameter.
o Default: by default the Input Parameter is a free input box where we can write

strings, numbers or dates

S

“Advanced



o DropDownListwith the DropDownlst the Input Parameter is a menu list composed

by another Data/iew.

o o

o Customit calls a custom page

2.4.2 4Actions

PopUp:t opens another windowlt is used for complex Input Parameter.
CheckBoxeach item in the Input Parameter is represented by a check box
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Actiong5) are operation that we can associate at eadtord of the result set or at the entire

result set ¢global actions).

Azioni
k-
Muovao Dipendente ActionUrl i / (X
Modifica Dipendente ActionUrl 4 i f (]
Elirmina Dipendants Aucticnlrl G ﬁ / [x]
Dowload Curriculurn ActionJavaScript 4 f a
( sava ) ( cHuor )

Figure20- Actions List

Even for the Actions we found the four basic functions, which ae(l), Edi(2), Delet¢3) and

Sequencél).
An Action is composed by:

- Name the name of the Action.

- Type it can be chosen from a variety of types.
o Action URL: to call the URL of the page that contains the action.
o Action JavaScript: to write JavaScriptieo

o Action Communication: to create Actiotisose correlateDataV i

Portlet.

- Global Actionif an Action is not set to Global is repeated for each result of the result set.
- PopUp if enable the Action open a new window.

- Dynamic Contesit tellsif the contest is dynamic.

- lcon it permits to choose the icon associated with the Action. If no icon is being selected

ew

the Action is represented by the Name parameter.
- Parameter the set of Input and Output Parameters involved in the Action mnhest

selected. For example if it is called another Ddtaw, you must specify the parameters

that will be related to its Input

Parameter.

- Condition JavaScript conditions that may be written on the parameters.

nt o

Li

1
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MName Type
Maorme | | ‘ggo | ActionUr] ~|
Acti Popl
G,L?iboﬁ.laagglgg il PDF;LIpp F
Oynamic Contest lcon
Contesta dinamico D Icona @@
Url
Uel | |
— Filtri di ricerca o]
T Thome " omeattematvo ]
D cognameP | |
D normeP | | =
Parameter
FParametri I:l dats | |
F filep | |
— Campi di output
C Tome —— JNomestemat ]
D cognormeP | |
[ | . I 1 :
Condition
Condizione
£
( aserungt )(  cHiubr )

Figure21- Action

2.4.3 Charts

As we previously mentioned, you can create charts associated with existinly[@ata

Lista Grafici associatia DV_PERSONA_OVERALL - Visione Dipendent

Trovati 1 elementi. 1

1 Visione Dipendenti Chart Grafico di Test

CHIUDI

Figure22 - Charts List

A Chart can be Created(1), Modified(2), Displayed(3) or Deleted(4).
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Dataview DVY_PERSONA_OYERALL - ¥isione Dipendent

Mame — . . Type —
Morne |Visione Dipendenti Chart | ¥F|:)m | Barre 3D Verticali v
Dresrrption
Deccrizione | Orafico di Test
p
Wid h Height
Larghezza px Altezza px
X Label ¥ Label
Etichetta = | Etichetta |
Cateqo
Categoria | Busta Paga v

Color Labels

Series L[] 10 tolore [ | [ Etichette
Serie
Busta Paga Colore l:l =52 D Etichette

( sawva J( cHuDI )

Figure23- Chart New/Edit

A Chart is composed by:

- Name:short description of the chart.

- Type:choice of graphics solution(histogram, pie, etc.)

- Descriptionthedescri ption of. the chart
- Width: the width of the chart in pixel

- Height:the heightof the chart in pixel

- X Labelthe x-axis label name

- Y Labelthe y-axis label name

- Categorythe category of the chart(proposal among the variables of the Data View)
- Seriesthe chart series, after thehoiceof the Category

1

S content

Visione Dipendenti Chart

2.000 -

1.750

1.500

1.250

1.000 -

750 -

500 -

250 -

o-—

DO L O LD D8 LD RO LL
SRS S

Figure24 - Chart Example

&
&
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3 Core— Rest Logic and the Viewer

This chapter takkabout the REST Logic, going to touch and explaimtitde fundamental aspects
of this architectureTheapplication developed, the Viewewill then be shown Theproject, the
architecture and a small user manuwaill be explained

3.1 ESTF Representational State Transfer

In the web services world, Representational State Transfer(REST) is a key design idiom that
embraces a stateless clieserver architecture in whichhe web services are viewed as resources

and can be identified by their URMIeb service clients that want to use these resources access a
particular representation by transferring application content using a small globally defined set of
remote methods tlat describe the actionatbe performed on the resource.

A basic web page is an example of a REST resource. When we access the page with our browser, a
GETrequest is sent behind the sceneseTis the most common action used in REST. The other
popular acton in REST ST, which adds data to the service.

Two other common actions associated with REST Rwad and DELETE however the
implementation of these last two actions is spotty.

The largest known implementation of a system conforming to the RESTeatahal style is the

World Wide Web.

The main points of this architecturare to be shownlargely by taking inspiration and using as
reference the dissertation *“ Ar c hibased Soltwaeel St
Archi t ect ur e sThomasFieldifyteefourttsr of e REST logic and architecture

3.1.1 Key Features

When an application in REST loge&c designed, we startwithout constraints, ad then
incrementally identify and applgonstraints to elements of the system in order tifferentiate the
design spaceTherefore we can begin to add the constraints:

ClientServer architectural styleéSeparating the user interface from the data storage, we improve
the portability of the user interface across multiple platforms and improwalability by
simplifying the server components. That separation also allows the components to evolve
independently.

Stateless Communication must be stateless, such that each request fromtdce server must
containthe whole information necessary tanderstand the request, and cannot take advantage of
any stored context on the server. Session state is therefore kept entirely on the client.
This constraint induces the properties of visibility, reliability and scalability.
- Visibility is improved becagsa monitoring system does not have to look beyond a single
request datum in order to determine the full nature of the request;
- Reliability is improved because it eases the task of recovering from partial failures;

8 Roy Thomas Fieldingorn 1965)$ an Americartomputer scientist. He is one of the principal authors of the HTTP
specification (RFC 2616).
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- Scalability is improved because not hayio store state between request allows the ger
component to quickly free resources, and further implementation because the server does
not have to manage resource usage across request.

The main disadvantage of stateless is that may decrease netwoférp@ance by increasing the
repetitive data sent in a series of request, since that data cannot be left on the server in a shared
context.

Cache Cache constraints require that the data within a response to a request be labelled as
cacheable b non-cachedle. If a responsesicacheable, then a client cache is given the right to
reuse that response data for later, equivalent requests. The advantage of caching is that it has the
potential to partially or completely eliminate some interaction, improvingcegficy, scalability

and userperceived performance. The disadvantage is that a cache can decrease reliability if stale
data within the cache differs significantly from the data that would have been obtained had the
request been sent directly to the server.

Uniform Interface REST bases his style on a uniform interface between components. The overall
system architecture is simplified and the visibility of interactions is improved. As disadvantage, we
find that a uniform interface degrades efficiency,c@rinformation is transferred in a standardized
form rather than on which is specific to an a
efficient for large quantity of hypermedia data transfer, optimizing for the common case of the
Web.

Layeged SystemThe layered systems style allows an architecture to be composed of hierarchical

| ayers by constraining component behaviour su
immediate layer with which they are interacting. Layers can be useddapesulate legacy services

and to protect new services from legacy clients, simplifying components by moving infrequently
used functionality to a shared intermediary. First disadvantage of layered systems is that they add
overhead and latency to the procging of data, reducing us@erceived performance. For a
network-based system that supports cache constraints, this can be offset by the benefits of shared
caching at intermediaries.

CodeOn-Demand REST allows client functionality to be extended by doading and executing
code in the form of applets or scripts. This simplifies clients by reducing the number of features
required to be premplemented. This improves system extensibility but it also reduces visibility.

3.1.2 Data Elements

When a link iselected, information needs to be moved from the location where it is stored to the
location where it will be used by. REST provides a hybrid, taken characteristics from options of a
distributed hypermedia architect, by focusing on a shared understandindata types with
metadata, but limiting the scope of what is revealed to a standardized interface. REST components
communicate by transferring a representation of a resource in a format matching one of an
evolving set of standard data types, selected aycally based on the capabilities or desires of

the recipient and the nature of the resources.

Resource Any information that can be named can be a resource: a document or image, a
temporal service or others. A resource is a conceptual mapping to ef sgitities, not the entity
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that corresponds to the mapping at any particular point in time. REST uses a Resource ldentifier to
identify the particular resource involved in an interaction between compondREST connectors
provide a generic interface f@accessing and manipulating the value set of a resource.

RepresentationsREST components perform actions on a resource by using a representation to
capture the current or intended state of that resource and transferring that representation
between compoents. A representation consists of data and metadata describing the data.
Metadata is in the form of namealue pairs, where the name corresponds to a standard that
defines the value’s structure and semanibni cs.
metadata and resource metadata.

3.1.3Connectors

REST uses various connectgpes(client, server, cache, resolver, tunnel) to encapsulate the
activities of accessing resources and transferring resource representatioad. FSST interactions
are gateless, so each request contains all of the information necessary for a connector to
understand the request, independent of any requests that may have preceded it.

This restrictions accomplishé&sur functions:

- It removes any need for the connectors itetain application state between request, thus
reducing consumption of physical resources and improving scalability;

- It allows interactions to be processed in parallel without requiring that the processing
mechanism understand the interaction semantics;

- It allows an intermediary to view and understand a request in isolation;

- It forces all of the information that might factor into the reusability of a cached response to
be present in each request.

Client and ServelFirst connector typesire client and sever, the diference between the two is
that a client initiates communication by making a request, whereas a server listens for connections
and responds to requests in order to supply access to its services.

Cache The cache connector, can be located time interface to a client or server connector in
order to save cacheableesponses to current interactions so that they can be reused for later
requested interactions. Some cache connectors are shared, meaning that its cached responses
may be used in answeto a client other than the one for which the response was originally
obtained.

Resolver A resolver translates partial or complete resource identifier into the network address
information needed to establisan intercomponent connection. For exampleost URI include a

DNS hostname as the mechanism for identifying the naming authority for the resource. In order to
initiate a request, a Web browser will extract the hostname from the URI and make use of a DNS
resolver to obtain the Internet Protocol adeks for that authority.

Tunnel At least, there isthe tunnel, which simply relays communication across a connection
boundary, such as a firewall or lowvelnetwork gateway.
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3.1.4 Components

REST components are typed by their roles in an ovesplication action.

User AgentA user agent uses a client connector to initiate a request and becomes the ultimate
recipient of the response. The most common example is a Web browser, which provides access to
information services and renders servicepesses according to the application needs.

Origin _ServerAn origin server uses a server connector to govern the namespace for a requested
resource.lt is the definitive source for representations of its resources and must be the ultimate
recipient of aly request that intends to modify the value of its resources.

Intermediary components act as both a client and a server in order to forward request and
responses.

Proxy A proxy component is an intermediary selected by a client to provide interface
encapsulation of other services, data translation, performance enhancement, or security
protection.

Gateway A gateway component is an intermediary imposed by the network or origin server to
provide an interface encapsulation of other service, for data tetimh, performance
enhancement, or security enforcement.

The difference between a proxy and a gateway is that a client determines when it will use a proxy.

3.1.5RES™Process View

A process view of an architecture is primarily effective at elicitingitiberaction relationships
among components by revealing the path of dat
server separation of concerns simplifies component implementation, reduces the complexity of
connector semantics, improves the effeehess of performance tuning, and increases the
scalability of pure server componeritayered system constraints allow intermediaries proxies,
gateways and firewalls to be introduced at various point in the communication without changing
the interfaces betwen components, thus allowing them to assistommunication translation or
improve performance via largecale, shared cachinREST enables intermediate processing by
constraining messages to be sd#scriptive: interaction is stateless between requesitandard
methods and media types are used to indicate semantics and exchange information, and
responses explicitly indicate cacheability

3.1.6 RESuIWeb Services

Starting fom the definition of REST architectureg realize that in a web applicatidmased on this
logic, a client makes equestfor aresourceon a server, and the server issueseaponsethat
includes a representation of the resource.

A web application use the HTTP(Hypertext Transfer Protogbiyhis a stateless protocol based
on a client requesting a resource across a network and the server providing a respsisseh,
an HTTP transactioentails a request and a response.
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An HTTP request has three parts:
- The request line, which includes the HTTP method, the URI and thevieBioh.
- One or more optional HTTP headers, which arevaye pairs that characterize the data
being requested and/or provided.
- An optional message body, which is data being sent from the client to the server as a part
of the request.

An HTTP respons#so has three parts:
- The HTTP status code, indicating the status of the requested URI.
- One or more optional HTTP headers, which arevaye pairs that characterize the data
being provided.
- An optional message body, which is the data being returndti¢écclient in response to the
request.

Each URI points to a resource on the server. Think of URIs as nouns, with one URI for each
resource

As previously said, HTTP defines several methods to execute on a resource: HEAD, GET, POST, PU
DELETE, TRACRPTIONS, CONNECT and PATCH. Howevare talking only about the GET and
the POST.

To retrieve a resource, issue an HTTP GET request. GET request have no side effects, meaning they
do not produce any change in the resource. GET requests do not inchmdesage body, but GET
responses usually do.

To submit data to be processed, issue an HTTP POST request. POST request require a message
body, i.e. the data to be processed.

Talking about HTTP response data formats, we can say that a conventional mebdsdivers its

data in HTML format, with related JavaScript, CSS and image files. HTML is an excellent format for
making up textual data for human use, but it has very limited expressive power for structuring
data beyond simple documents.

The most comman formats used to transmit structured data across HTTP are XML and BGS©ON.
clearthat we have chosen the JSON format.

3.1.6.1 When to Use RESTFul?

After explain the key features of the RE&GThitecture and RESTFul web servigascan certainly
saythat RESTFul design may be appropriate when:

- The web services are completely stateless.

- A caching infrastructure can be used for performaniéehe data that the web service
returns is not dynamically generated and can be cached, then the cachiagtinfiture
that the web servers and other intermediaries inherently provide can be leveraged to
improve performance. However we must take care because such caches are limited to
HTTRGETmethod for most servers.



51

- The service producer and service consurnave a mutual understanding of the context
and content passed along. Because there is no formal way to describe the web services
interface, both parties must agree out of band on the schemas that describe the data being
exchanged and on ways to processignificantly.

- Bandwidth is particularly important and needs to be limited. REST is particularly useful for
limited-profile devices such as PDAs and mobile phones, for which the overhead of headers
and additional layers of SOAP elements on the XML pdytwust be restricted.

- Web service delivery or aggregation into existing web sites can be enabled easily with a
RESTFul style. Developers can use technologies such as AJAX to consume the services in
their web applications.
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3.2 The Viewer

The Viewer i@ Web Application, whichiesne of t h eextddsioh $acifically,it is the
part showingus the DataView, then the Output Parameters, the result of the Query, the Input
Parameters and the Actions.

Obviously, the application DataView already leasiewer insideSo, what are the differense
between the DataView default viewer and the Viewé&rd, what are the benefits?

3.2.1 Project

The key word of the Viewer is: decoupled.

In this context,the word decoupled means that the Viewer is a stasdne web application
compared to the DataViewl'he most important advantage resulting from this operati@the
independence of the Viewer from the single version of the DataWibieh is currentijbeingused.
For example,if the communication interfaceremairs unchanged,possible migration of the
DataViewwil not involve any change in the Viewer

The communication between the two applicationseslizedthrough the exchange of information
and data in JSON formdtherefore, the Viewer doasot care hav the information itrequestshas
beengenerated, but only cares to read and interpret them.

SECURITY AND SS&zuity issuesdo not affect the ViewerThis aspect is guaranteed through the
use ofthe CAS(Central Authentication Servdspth in the Data\éw and the ViewerThe CAS is a
SSO(single sigm) protocol for the web and, its purpose, is &tlow a user to access multiple
applications while providintheir credentials only once. Par consequergeiser can log into the
DataView and the Viewer Bntering a username and password only once.

DISADVANTAGH®e exchange of information between the Viewer and the DataView is the only
weak pointbecause, obviously, the JSON file transerot necessary in the DataView integrated
viewer. The disadvaage is in terms of performance, even if we tried to minimize the gap by
storing the DataView definition into the cache.

The Viewer has, as logical, two main parts: the server and the client side.

3.2.11 TheServerSide

The Server side can be furthaivided into two parts.

The Viewer Server Sidd his consists of three tasks:

- showDV : this is the first task which is directly called by the user.
Its role is very simplenamely seeingf the required Data/iew is cached or not.
If the answer isaffirmative, it calls the jsonDvDeserializer task, otherwiseit performs
the forward to the showDv.jsppage passing it, through the request, the and the
language parameters;
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- jsonDvDeserializer : this task sends the magontainingthe definition of the @ta View
to the main Jsp pag®ataView.jsp. The ma can be retrieved in two ways:
o If the definition of the Dat&/iewis cached, it is retrieved from the cache.
o Otherwise, the taskries to retrieve from the request, the URL containirnge
location of tre JISONwhich has the definition of our Dat¥iew. Aftermath it takes
the JSON # which is deserialized in a map arafter deleted.

- dataViewCacheClear : as the name suggestthis task does nothing more than empty the
cache

The DataView Server Sidehe server side of the DataView is composed of three tasksvel
needed by the Viewer:

- getDvDefinition : this taskis called by theShowDv.jspageand has the role of recovering
the definition of the Data/iew and serialize it into a file in JSONvfat.
The newly created file is then saved to a temporary folder, and its URL is serialized into
another JSON file, which is sent to jeenDvSerializer task of the Viewer.

- getDvResultSet :the current task is called whenever the query resultisateead and, it
is likely the most complextask of the whole application. The output is a JSON file
containing the query result plus other parameters needed for the Viewer.
The complexity is the need to comply with a particular JSON formatting to make éhiead
to the grid of our application.
The output is a JSOdbntainingthe parsed query, the current page and the number of
total pages and total records, plus the rowhich are the output of the query.For each
row, it contains a list of map of Output Rameters in the keyalue syntax, and the code
needed to draw the associated actions. If there are calculated fidlgmstponesa map
containingthe necessarylatato populate theTotal row in the grid.

- getDvinputParameter  : if the main Jsp page ohé Viewerchecksthat there are Input
Parametes, it calls this taskvhich returns a JSON filand containingthe code to draw
properly Input Parameters of CheckBox, DropDownList and PopUp types

3.2.12 Thedient Side

The Client side is responsible &@nding the parameters, whidre requested by the user, to the
server, andto draw the Dataview received in response.

Essentiallythe client part consistin two pages that the user sees through the browser avith
whichhe/sheinteracts.

ShowDv.jspThe firstpageis just toforward to the DataViewyetDvDefinition taskthe id and

the language of the wanted DataView. If successful, the server of the DataView returns a JSON
file containinga URL ThisURLdisplaysthe location of the JSOBbntainingthe definition of our
DataView.TheURL is used by the page, as parameter, for theo€albnDvDeserializer task.

This page is skipped, by the Viewer servkthe requestedDataView definitioncan be foundn
the cache memory.
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DataView.jspThe secondpageis the real front of the application.This lasbne receivesas input
from the request, the map, that th&¥iewerserver has generated, which contains the Ddiaw
definition. Andit also receives the language that the user has chosen.

It is responsible for designing threhole page based oreceivedinformation.

Because ofhe DataView definition, through JavaScriptperformsthe whole work:

- It generates the URLs needed to retrieve the Input Parametedthe Results Setand to
cal the taskswhichempty the cache antb generatethe Excel file to dwnload;

- It defines the arrays which contain the Output Parameters leesadand definitions
necessary tgqGrid to draw the gridalongwith other parameters it needs, su@s the grid
sorting and the Result Set URL that the grid has to;call

- It checks for Input Parametersand if thereis the presence of themcalls the function
which returns to their definition and draws themaccordingto their properties Input
Parameters using the daftion of the DataView even when the search form is clean
checks to see if they have default vaduand brings them back in form: this operation is
realized through personalized functions;

- It draws the global Actions, tifiere is the presence of them

It contains calls to the style sheetfiningthe theme of the applicationand to the external
JavaScript scriptsThese scripts contain theajority of functions needed to run the client side.

We have some jQuery extensiorsalizedby various develogrs, like the same jqGrid, which is
used to show the results of theugry, or like the jQuery Ui DatePicker for pinckdates.

We moreoverhave some scripts developed by myself, like the form validator, which is responsible
to check that the parameterghat we haveinserted in the form fields,are of the same typdike

those found in the Data/iew. This script also shows us tlegror messages, in case of type
mismatch, and has the task of composing the URL with parameters to pass to the query when
doinga search.

This specific step of the analysis takegasin interesting aspect of the Viewelt possesses the
ability, because ofigGrid and Ajax, to showus the data, received in response to request
performed, without reloaing thewhole page, but onlyefreshing the gridTherefore if the vision

of the records on the second page of the gischeeded or if a searclis performed there will be
just the reloadng of the grid. This feature shows its avages both in user experien@nd in
loading times

As a further aspect, it should be emphasized that some components of inputs, such as checkboxes
and dropdown lists, have been-mplemented than the defaults ones order to make their use

more practicaland understandable. For this purpose the arst search for instance, has been

used

Talking about the look and feg¢he wholeapplicationhas beerstyled using the jQuery Ui themes,
which are really easy to design and to use. Without considering that the most important
component, the grid, is copletely stylized through them without having to act on it.

As a final appearance, but not least, the application fits entirely on the language selected by the
user, through the use of files containing the necessary traiogiatfor the various components
andbecause oDataViewwhichreturns the definition of a Dat®iew in the required language.



3.2.2 Functional Architecture

In this sectiorthe Functional Architecture of the Vieweiill be taken into account
The diagram which will be showed &n Actvity Diagram representing the scenario when the

client requires the definition of a Datfliew.| n
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format, to make it cleawhich are the actors at various stages (Client Viewer, Server Viewer,
Server DataVieyy

Client Viewer

Sermver Viewer

Semver Dataview
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Reguest
Dataview Definition
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Read Map
from Request
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[cache na]

[cache yes]

Ask atthe Dataiew
Server the Dataview
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/_ Send, through the Reguest,
k the Map to the Client

Retrieve the Dataview
Definition and Serialize
itinaJ50oM

Send to Wiewer the URL
ofthe JSON file that
Contains the Definition

Figure25 - Activity Diagram (Request Datéew Definition)
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To remove any doubt about the functioning of the Viewtis further schemas going to be used

iewer
Client

Tmp
Folder

1. request

DV definition 3b.2. store the

DV definition

Q.

g5
EE
v £
£ =
- 4
- v
E o
[

w s
'

3

3-b:5.5-t0|'e = 3b.1. if not match
definition Viewer request the definition

in cache Server
2. check for

DV definition 3b.3. send the URL of the

file that contains the definition
Cache

3a. if match send
the DV definition

Figure26 - Request Dat&iew Definition

Asit is possible teseg the Viewer client is completely separatérom the whole server sideAt
the moment both Viewer and DataView servers are installed in the same environment but, in
future, they also may be separated.
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3.2.3 User Guide

In thissection the features of the Vieware going to be taken into account and the ways in which
they work To do that some screenshots taken from thaepplicationand arelated Data View
specifically designed for the demonstratiare going to be used

This gction starts with the assumption that our Data Connection and our Data Viewraperly
configured and working.

administratorn

Search

SUrmEme » Select..

Mame

+ Advanced

SEARCH CLEAR

Staff View
SUrname 4 Matne Curricuium Recruittnert Date haorthly Fee
Fava Federico fava-federico pof 030252009 1114.32
Franchini Luca franchini-luca pof 100252011 111132
Garavini Federico garavini-federico pof 028052009 174212
Gianaroli hatten gianarali-matteo pdf 30032008 1545.44
Giovanell Wittorio giovanelli-wittario pof OE032008 1999.29
Grandi Stefano grandi-stefano pdf 208152009 1000
Menabue Daniela menabue-daniela pof 0101 52008 1890.2
Menabue Giuzeppe menabue-giuzeppe pof 050252011 12358.33
Menabue Raffasla menabue-raffasla podf 030352011 930.2
hartorsi Olga mantorsi-olgs pdf 110352008 149322
Pedretti Sara pedretti-sara pdf 030202011 59999
Pedretti Cinzia pedretti-cinzia pdf 108 252009 1329.33
Pellegring Roberto pellegrino-roberto pdf 050372011 1444 32
Prandini Andrea prandini-andrea pdf 0200172011 1200
Ricerti Alberta rigenti-alberto pof 0301 2011 1150.49
Rigenti Lucizano rigenti-luciano podf 010252011 9999
Rigenti Ettore rigenti-ettare pof 010152010 17859
Rizzo Francesco  rizzo-francesco pdf 22072010 93023
Tedezchini Tikerio tedeszchini-tiberio pof 150552009 113233
“anzetti Emma vanzetti-emnma pdf 200002010 1200
Giargio vanzetti-giorgio pdf 050172011 1729.32

27966.25

Wigny 1 - 22 of 22

Figure27 - The Viewer (Overview)
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3.2.3.1 Starting Configurations

First of all we havéo define our preferencesPreferences have been designed in order to place
the Viewer in a Portal, where we can have more than one Viewkich communicate with each
other in the same pagen this way we can, for exampleiew the Input Parameters only in one
Viewer, or we coul have onedrge and two small Viewers.

At present, the application can only make thessgtings via code in the appropriate Jsp page.
Starting configurations incluge

- Page Heightthis parameter allows us to choose the height of the page in pixek Bet it
to auto , the page will dynamically groim heightto suitits needs.

- Page Widththis parameter allows us to choose the width of the page in pixel. If we set it
to auto , the page will expantb the full width availabldrom the parent container

- Input Parameters View Modehis parameter changethe viewing mode of the Input
Parameters. It is possible to choose from four predefined settings:

o ShowMode in the ShowMode, the Input Parameters are entirely viewed, and we
can interact with them to sethe query parameters

o CollapseModein the CollapseMode, the Input Parameters are hidden, we only
view a navigator bacontainingt h &earch ” | abel shavmide "t hhaut 't o
Through this button, it is possible toexpand (and collapse) thehole Input
Paameters section.

o ViewMode in the ViewMode, we only view the Input Parametevkich have a
default value In this view mode, we caot interact and use the Input Parameters,
we canonly view their values as labels.

o HideMode in the HideMode, the Input Pameters are not viewed at any time

- Excel Download Actions it is set totrue , a global action appears in our page aildws
us to download an Excel file, dynamically generated from #mult set of the current
guery containinghe Output Parametes:.

3.2.3.2Callthe DataView

To start it, wehave tocall the Dataview by inserting the URL ¢adi the initial action. We can call
this URL in two ways:

- Directly from the Web browser;
- By defining a web pagealledindex. jsp containing tfe specified UR In this way wean
just call one Data/iew predefinedn the URL

The URL isobviously composedof a specific set of parametersthe only requiredcustom
parameter to be included is thie of the DataView. But we can also specify theale that we
would liketo use.

Locale is a set of parameterdefiningt h e u s e r ' Throughahat gparaangterit is possible

to selectthe wishedlanguageby typing the standard abbreviation of your countRor example, if

the British languagés needed, on&an usethe abbreviationen. By default, if we do not specify
any locale , the standard isit (Italy). In this web application theocale is responsible for

translating althe labels andall the system messages.
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For example, to call a Datsiew with idDV_PERSONA_OVERALand English languag&ve have to
compose the followng URL:

viewerContextPath  /json.do?task=showDV&_idDV=DV_PERSONA_OVERALL&language=en

Where id key isidDV , locale key isanguage and thetaskto perform isshowDV.

3.2.3.3User Interface Admnistrator Toolbar

The administrator toolbar appeato us only if the usehaslogged intoasAdministrator.

Q@G aaminisuster

Figure28- The Viewer (Administrator Toolbar)

It is positioned in the togight corner of the Viewer and it shows timame of the administrator
user logge(il) and three actions:

- Cache Clear.
- Send Input Parameters to Other.
- View Parsed Query.

Cache Cle&?). This action clears thehole systemcacheand recals the current DataView with
the initial settingslt is veryuseful when we reporthanges in the structure of our Datdew. If
cleaing ofthe cacheis not performed the former definition of the Dataview remains in memory
S0, even doing a page refresh, you would not aegchange

Cache Cleared! Reload... X

Figure29- The Viewer (Cache Cleared)

Asit is possible to noticgif the cleaning operation is successfumassage appears at the top right
tellingus that a reload will be made.
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Send Input Parameters to OthBrataViews(3). This actions being devéoped for a future usef
the Vieweras a PortletIts role is to send tall the DataViews presentin the Porta) the Input
Parameters of this Dat¥iew. All the DataViews receive these Input Parameters and they catch
only the Input Parameter comespording to theirs. After that, all the DataViews reload
themselveswith the new Input ParametersAt present it sends to our Dataview a set of
predefined Input Parameter.

View Parsed Quef¥). This action showss a hidden dicontainingthe last query parsed by the
DataView. It is used by the administrator especially in case of mismatch about the expected and
generated result setFor examplethe parsed Query(lis going to be showed we search by
surname two parameters:

-

L= A& administrator

Search
SUrnEme b2 Checks l= Favalsd Franchini
Mame

+ Advanced
SEARCH CLEAR

Parsed Query

zelect *
from persona
where 1=1

and [
cognomeP = 'Fava' or
cognomeP = 'Franchini'

J

Staff View o) B

Surname Mame Curriculum Recruitment Date Morthly Fee
Fava Federico  fava-federico pdf 00212009 111432 o @ &
Franchini Luca franchini-luca . pdf 19022011 111132 & @ F
Wiewy 1 - 2 af 2

Figure30- The Viewer (Parsed Query)

3.2.3.4User Interface Input Parameters

Input Parameters can be of many types we have alreadgeen in the corresponding section
about the DataViewFor every kind, whether String dnteger, Checkbox or PopUp, wave
different display modes and data validation.

Search
Surname F Select.
Matme
=+ fdvanced
SEARCH CLEAR

Figure31- The Viewerlgput Parameters)
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Asit is visible in the image belgwwo buttonsare present in the bottonof the form: the Search
button(1) and theClear button(2). Thesearch button allows us to perform the search arie

Clear button cleans all the Input Parameters. Note that if the Input Parameters have a default
value, the cleaning restores these values.

Firsty, in the Viewer, they are subdivided according to whethenatr advanced parameters. The

advanced parameters block starts hidden, and we can show orth&ta with the Advanced (3)
button.

Search

SUrnEme r Select. .

Mame

D =[x

Recruitment Date )

Curriculurm hd
= Advanced

SEARCH CLEAR

Figure32- The Viewerlaput Parameters Advanced)

After this first division, we caanalyseeachinput Parameeér based on the/iewparameter.

Default an Input Parameter in Default View is represented by an HapdL tag(l).

Search

SUFTIEME » Select..

Marme

© <0

Recruitment Date e |

Curriculum (4] March 2011 D

= Advanced Su Mo Tu we Th Fr Sa

1. 2 3 4 5LEAR

Staff View 13 14 15 16 17 18 13 O H]
Surname * =T 20 M 22 23 2 25 26 Recruitment Date honthly Fee

Fava Federico  f; 27 28 29 30 3 42009 111432 o @ &

Franchini Luca franchini-luca pof 19022011 Mi132 o7 @ F

Figure33- The Viewerlfput Parameters Default)

Datg2) is the onlytype that appears in diffeent way, in factwe find a calendar icon insideand
if a left click, with the mouse, iide the fieldis being performed appears to us gQuery
DatePicker. The DatePicker allows to choose the date from a calendar.

In this mode we have also the Datalidation Data validation is present only in the Input
Parameterswvhich have defaultview and are Integer, Decimal or Datgpe . It consists in an error
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messagewhich is showrnif there is a mismatch between the Input Parametgpe and what we
have insered into the field.

B 2233232 | A
Recruitment Date

ETLTLTLT]

enter a valid date in the following format: DDUMMAYYY

Figure34- The Viewer (Input Parameter Validation)

DropDownlListin this view mode, lie Input Parameter can have jushe value selected from the
generatediist.

Curriculurm -
— Aovanced fava-federico. pdf L
franchini-luca . podf HCH CLEAR
P
Staff View gianaroli-matteo pof w ) @

Figure35- TheViewer (Input Parameter DropDownList)

The Viewer adds a great feature at the classic drop downlflisxt is being typednto the input
box ofthis Input Parameterthe instant search functiothat shows to usin real time,just the
options that begirwith the same charss enabled

Curriculum

— Aovanced

rigenti|
rigenti-alberto podf
rigenti-ettore pof

rigemti-luciana. pof

EARCH CLEAR

Staff View o B
Figure36 - The Viewer (Input Parameter DropDownllisttant Search

CheckBoxthis is the view modevhichhas been subjected tthe major changeamongthe classic
check box

In the Viewe the checlbox are represented by a drop down laftcheckboxOne or more options
can be selecte@nd the number otheseis shown to us in the Input Parametiabel In addition,
each option that we have select is indicated next to the Input Parameiih, a button which

allowsuserto clear the selection

Search
Surname * 3 Checks I Faval=dl Franchinilsd Giovaneli
Matme Fava A
o Franchini
Recrutment Date I:l G?rawm .

L] Gianarali
Curriculum Giovanelli hat
— Advanced

SEARCH CLEAR

Figure37 - The Viewer (Input Paramet€&heckBox
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PopUp/Customthis Input Parameter is represented by two buttons and a label

Figure38- The Vewer (Input ParametePopUp

The first(1) of these buttosis used to open the popup in whiche parameter will be selected
The second(2yutton is used to delete the parameter. In the label(3) is shown the parameter that
has been selected

3.2.3.5User Inteface- Grid Result Setnd Actions

The main grid contains a lot of features and options.

Staff View = B
SUrname * Matme CUrricLium Recruitment Date haornthly Fee
Fava Federico fava-federico pof 050zr2009 111432 & éi‘)ff"
Franchini Luca franchini-luca pof 19022011 1111.32 & 3).-4"
Garavini Federico garavini-federico pdf o2ror2009 174212 & éi‘)ff"
Gianarali hatteo gianaroli-matteo pof 300032005 154544 & 3).-4"
Giovanelli Wittario giowvanelli-vittario pdf 06032005 199929 & éi‘)ff"
Grandi Stefano grandi-stefano pdf 200172009 1000 & 3).-4"
Menabue Daniela menabue-daniels pdf 0101 r2005 18302 & éi‘)ff"
Menabue Giuseppe menabue-giuzeppe pof 05022011 123833 & 3).-4"
Menabue Ratfaela menabue-ratfaslla pdf 03032011 Q502 & éi‘)ff"
Maortorsi Olga mantorsi-olga pof 11032005 149322 & 3).-4"
Pedretti Sara pedretti-zara pdf 05022011 59999 & éi‘)ff"
Pedretti Cinzia pedretti-cinzia pof 108252009 132933 & 3).-4"
Pellegring Rokerto pellegrino-roberto pdf 05032011 1444 32 & a:'.:’f"
Prandini Andrea prandini-andresa pof 02 2011 1200 & a:'f
Rigerti Alberto riggerti-alberto. pof 03001 r2011 115049 & ijf"
Rigenti Luciano rigenti-luciano pof 01022011 9999 & a:'.:f"
Rigenti Ettare rigenti-ettore pof o1 r200 17859 & a:'.:’f"
Rizzo Francesco  rizzo-francesco pof 22072010 93023 & a:'.:f"
Tedeschini Tiberio tedeschini-tiberio pof 150552009 113233 & a:'.:’f"
Yanzett Etnima vanzeti-emma podf 20002010 1200 & 5:'.:5"
Yanzett Giorgio vanzetti-giorgio podf 0501 2011 172932 & 8:'.:’”'
TOTAL
2T966.25
Wiewy 1 - 22 of 22

L ___________________________________________________|
Figure39- The ViewerGrid Result Set & Actions)
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Toolbar
The grid starts with a toolbar, as the header of the entire table.

Staff View &) =

Figure40- The ViewerGrid Toolbar)

That toolbar contains in the left position thelameof the DataView(1), and in the right thevhole
global action&) plus theExcel Download Action (3), if is providingn the initial configurations.

The grid content isomposed by the headsiof the Output Parameteand by the result set of the
query.

Output Parameter Headers
An Output Parameter headezan be or not underlinaynderline means that the Output Parameter
is sortable.

1 p

Surnamel = Mame Curriculum Recruitmert Date Morthly Fee

Figure41- The ViewerQutput Parameter Headers)

If it is sortable and the grid is soeid with this Output Parameteithere istwo small triangles(1) in
the right of the Namewhichtellsif the order is increasing(apex up) or decreasingkagewn).

If there are actions ithe DataView, they are displayed ian additional colum(®), far right, with
no header.

Grid Data

The grid data do not have a lot of features. If an Output Parameter is String or Datethgpe
content of the cellgs aligned to the left, otherwise to the right.

If a particular Style in the definition of our Da¥éew is been definedit will applied to the grid
cells.For example, in the figure belowhe font-color of the Namas setto red.

Prandini Andres prandini-andres poi 0201 #2011 1200 & @&

Figure42 - The Viewer $tyle Cell)

If there are actions in our Datiew,they aredisplayed in the corresponding column.

1

Federico tava-federico pof 080252009 1M1 32002 &

Figure43- The ViewerActions)

An action can be represented by an i¢bnif selecting oneor by he actionName
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The last two rowscontaint h e |Tathle)) andthe amounts of the corresponding Input
Parameter@).

1 TOTAL
2 27966.25

Figure44 - The ViewerTotal)

These two lines are shown if at leaste Output Parameter hathe sum function enabledand, if
the number of record per page 4%, or greater than the number of records generated by the initial

query.

Pager

The grid ends with the Pager.
Staff View o B

SUrName =T Curriculum Recrutmert Date honthly Fee
Farea Fedetico  fava-federico pof 030242009 111432 o @&
Franchini Luca franchini-luca. pof 1022011 111132 o7 @ &
Garavini Federico garavini-federico podf 02052009 174212 & @ &
Gianarali hatteo gianaroli-matteo pdf 300032005 1545 44 & @ &
Giovanell Wittario giovaneli-vittorio pdf OEM32005 189829 & & &
Pagel|1 Jof 5 | el =1 Wiewy 1 - 5 off21

Figure45- The ViewerRager)

The toolbar contains

- at the right therange number of records displayed the current page and the number of
total records().

- in central position, if more than one pageto be displayedthere isthe navigation tool.
This contains the buttons to change page (f@sf{revious(3),next(4),last}p and the
number of the current pagé) and totalpages
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3.2.3.6User Interface Locale and Themes
This sectionreports a couple of screenshots to shothe obtained result using the locale
parameter andnvokinga differenttheme.

The first one showsthe same Data/iewpv_PERSONA_OVERA) lused for the guide, bunvoking
the serveraddingthe parameternanguage=it , which clearly callthe Italian as language.

-

+ A2 administrator

Ricerca

Cognome » Seleziona..
Maoimne
+ fvanzata
CERCA PULISC

Visione Dipendenti ] SI_]
Cognome Mome Curriculum Cata &Assunzione Busta Paga

Fava Federico fava-tfederico pdf 0e/02s2009 111432 & @&

Franchini Luca franchini-luca pof 190252011 111,32 & @

Garavini Federico garavini-federico pdf 02M 02009 174212 & 1.;54' 4

Gianaroli Matteo gianaroli-matteo pdf 300302003 154544 &7 (@ &

Giowvanell Wittario giovaneli-vwitorio pof DEDZ52005 199329 & =T
Paging (1 |dis s> w1 Yisualizzati 1 - 5 di 21

Figure46 - The Viewer (Loca)e

The second one shows the application stylddough a different jQuery Ul themeTo make it
possible, justhe name of the theméas to be changedThereforeg colors, fonts, margin can be
changeahrough switching of just one word.

[
il

Surname Select.,

Mame

=+ Advanced
SEARCH CLEAR

2 H]
urname Mame Curricuum Recruitment Date Monthly Fee
Fawva Federico  fava-federico,pdf 05/02,/,2009 1M114.32 o @ &
Franchini Luca franchini-luca, pdf 190252011 1M11.32 & @&
Garawini Federico  garawini-federico,pdf 0z /102009 174212 o @ &
Gianarali Matteo gianaroli-matteo,pdf S0/0372008 16545.44 & ﬁy' &
Giovanelli Wittorio giowanelli-vittorio,pdf 0& /0352008 1999,29 & & &

1

Figure47 - The Viewer (Alternative Theme)



67

4 Conclusions and Future Developments

The experiencef the training in a company isery satisfactory, and this thesis is the result of the
research and developmenthich have been producedkertainly, changedthe way of seeing the
world of programming, giving rise to a higher interest, and leadingelvego want to implement
and extendthe Viewer application. With the hope of seeing it used and exploited thg
customers.

The REST architecture was unknovamd its study allowsto understandng how works the
majority of web applications in use toda@onsidering that the World Wide Web is based orsit,
certainly a very timely topic and certainly valuable in future.

This thesis has givarsthe opportunity © understand what a framework is and how to explajt it
as well as understand how indispensable aié still cannot claim to be able to independently
develop a good commercial application, but certainly we are very close.

Since the development time wamt very longthe application producedends itself to a series of
implementations and future developmentBelow, we find the pointdivided by category

Architectural Implementations

- Adjust the Viewein a Portletto be included in a Portal envirorent. This naking it ready
for use.

- Separation of the server location of the Viewer from the server location of the DataView.
Going to meet the Cloud world and all the issues attached, including that of security in the
data transfer.

Functional Implemergtions

- Redefining the part of the Input Parameters by adding a customizable column layout. It
allows a better optimization of space and greater customization by the user.

- Implementation of the panel that is capable of setting the initial configuration a
preferences.

- Improving the Instant Search on DropDownList and CheckBox, going to retrieve data
dynamically from the server of the DataView.

- Insertion of the grouping in query results. In order to display the data grid divided into
groups, which are gected by the user.

- Inserting a new way of viewing the results through the use of Google Mdpsughthe
ability to customize the markers and insert customized content into tooltips.

- Add to the DataView the opportunity to associate individual permmsdmr each Data
View, which depending on: roles groups.

Other Implementations

- Viewing the Dat&/iew, opened within the PopUp windows, using the Viewer.
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Glossary

Activity Diagram. Activity diagramsre graphical representations olvorkflowsof stepwise
activities and actions with support for alte, iteration and concurrencyn the Unified Modeling
Language activity diagram can be used to describe the business and operational-lstep
stepworkflowsof components in a system

ASP. Active Server Pag€ASP), also known &dassic ASet ASP Classic, whBcrosofts first
serversidescriptenginefor dynamicallygenerated web pages

CGl. TheCommon Gateway Interfad€Gl) is a standard (sB&C 3873CGI Version 1.1) that
defines howweb serversoftware can delegate the generation wéb pagedo a standalone
application, an gecutable file. Such applications are knownC&al scripts; they can be written in
any programming language, althougtripting languageare often used

Connection Pool. Aconnection pools acacheof database connectionsaintained so that the
connections can be reused when foturequests to the database are required. Connection pools
are used to enhance the performance of executing commands on a database

DOM. The DOM (Document Object Model)is a farivdye structure of sorts. Html, like other
markup languages, uses this nedo describe the relationship of things on a page.

JavaBeans. JavaBeanare reusablesoftware componentgor Javahat can be manipulated visually

in a builder tool. Practically, they are classes written theJava programming
languageconforming to a particular convention. They are used to encapsulate many objects into a
single object (the bean), so théhey can be passed around as a single bean object instead of as
multiple individual objects

JDBC. Java DataBase Connectivity, commonly referred toJCBC, is aAPlfor the Java
programming languagthat defines how a client may accesslaabase It provides methods for
guerying and updating data in a database

JSP. JavaServer Pagé¥SP) is davatechnology that helpsoftware developerservedynamically
generated web pagdsased orHTMLXML, or other document types

Liferay. Liferay Portais afree and open sourcenterprise portalritten in Javaand distributed
under theGNU Lesser General Public Liceitseés primarily used to power corporate
intranetsandextranets

MySQL MySQLs arelational database management systéRDBMS) that runs as a server
providing multiuser access to a number of databases

ORM Objectrelational mappindORM,O0/RM, andO/R mapping) in computer software is
aprogrammingechnique for converting data between incompatiltygpe systemsn object
oriented programming languages
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PHP PHRs a generapurposescripting anguageoriginally designed foweb developmento
produce dynamic web pagesFor this purpose, PHP code istadded into theHTMLsource
document and interpreted by web servemwith a PHP processor module, which generates
the web pagedocument

Portal. Anenterprise portal, also known as amterprise information porta(EIP) orcorporate
portal, is a framework for integrating information, people and processes across organizational
boundaries. It provides secure unified access poioffen in the form of a welbaseduser
interface and is designed to aggregate and personalize information through application
specificportlets.

Portlet. Portletsare pluggablaiser interfacesoftware conponentsthat are managed and
displayed in aveb portal Portlets produce fragments of markup code that are aggregated into a
portal.

Relational DatabaseA relationaldatabasematches data by using common characteristics found
within the data set. The resulting groups of data are organized and are much easier for many
people to understand

Servlet. AServletis aJava class Java EEhat conforms to theJava Servlet API, a protocol by
which a Java class may respondHdTRequests

SOAP. SOAP, originally defined &mple Object Access Protocol, ipratocol specification for
exchanging structured informan in the implementation o¥Web Services computer networks

SQL SQLpften referred to asStuctured Query Language, isdatabasecomputer language
designed for managindatain relational database management syste(ROBMS), and originally
based uporrelational algebrandcalculus

URI. A Uniform Resource IdentifiURI) is atringof charactersused toidentifya name or
aresourceon thelnternet. Such identification enables interaction with representations of the
resource over a network (typically tworld Wide Web using specifiprotocols

XML. Extensible Markup Langua@€ML) is a set of rules for encoding documentsachine
readableform. It is defined in the XML 1.0 Specificatimoduced by theN3C and several other
related specifications, afjratisopen standards
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