Popis webovej aplikacie: ,,Perfect Library“

abstrakt: v strucnom uvode Citatel ndjde jednoduchy popis a vymenovanie pouzitych
technologii, nasleduje odbornejsi rozbor, popis kodu, popis uspechov a neuspechov, v prilohe
je navod na instaldciu, popis konfigurdcie aplikacného serveru plus glassfish-resources.xml
a dokument s testovacimi datami (cca 200 SQOL insertov)
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Perfect Library je “library management system” aplikdcia s podporou lokalizacie
umoznujuca navstevnikom fulltextovo vyhladavat a prezerat’ dokumenty a ¢itat’ si ich
recenzie. Registrovanym uzivatel'om kniznice umoziuje v zabezpecenom pristupe
uskuto¢niovat’ vypozicky, rezervacie a pridavat recenzie. Perfect Library je Java EE6
aplikécia beziaca na servery Glassfish 3.1.2. aktivne vyuzivajuca tieto technologie:

Java API for RESTful Web Services (JAX-RS) 1.1

Java Architecture for XML Binding (JAXB) 2.2

JavaServer Faces 2.0 (PrimeFaces 3.2, PrettyFaces 3.3.3.)
Enterprise JavaBeans 3.1

Java Persistence 2.0

Java Message Service API 1.1

JavaMail 1.4

Java Transaction API (JTA) 1.1

Aplikacia je napisana elegantnym S$tylom postavenom na zasadach OOP, vdaka ktorych ju
mozno velmi flexibilne modifkovat z minimalnym zasahom do kodu podla meniacich sa
potrieb a politike zakaznika — kniznice. Z dovodu limitovanej velkosti tohto dokumentu, nech
je ukazkou aspoi nasledovny kratky priklad.

KniZnica sa rozhodne poskytovat novu sluzbu — vypozicku LP platni. O platniach bude chciet’
evidovat' veci ako ndzov, dizku, priemer apozadovat aby tieto informacie mohli vidiet
navstevnici jej stranok a fulltextovo vyhladavat dostupné exemplare. Zasah do kodu je
minimalny staci vytvorit’ triedu GramophoneRecord ktora je potomkom abstraktnej triedy
LibraryAudioDocument (ta je zase potomkom koreniovej abstraktnej triedy LibraryDocument)
a pridat jej jediny atrib0t’ ,recordRadius”, ktorému pridame anotaciu
@SpecifiedLibraryDocumentProperty. Na zaver eSte tuto triedu oanotujeme anotaciou
@SpecificationsProcessingStrategy(SpecificationsProcessingStrategyValue. REFLEXION)
(dalSou moznostou je zabudovana stratégia VISITOR PATTERN ked nechceme pouzit
reflexiu). Kod skompilujeme a po redeployi bude mdct’ navstevnik okamzite fulltextovo
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vyhladavat’ a prezerat platne a ich priemer a dizku, priddvat’ k nim recenzie, uskuto¢iovat’
vypozicky a rezervacie bez akéhokol'vek potrebného zasahu do kodu prezentacnej vrstvy
alebo business logiky.

V EJB vrstve pouzivam dva typy session bean — stateless a singleton. MJj usecase pre
singleton: kazda sluzba, ktoru kniznica poskytuje (napr. vypozicka) moéze mat nejaku
Specifickt politku (napr. vypozi¢na politika), ktort moze tvorit’ viacero pravidiel a ktoré treba
dodrziavat’ (napr. od
kazdého dokumentu
mozem mat poziany
iba jeden kus). Je to
zalezitost, u ktorej je
vel'kd pravdepodobnost’ VR ceeT 20

zmien apreto nie je et | [t [1] g [ o [ comt |
vhodné kontrolovat’
takéto podmienky na
tvrdo zakodované
v metodach ako
statementy pred
zapisom do databazy
a potom ich hl'adat’ ked
sa nieco zmeni.
Vhodnejsi  pristup je
kazdé¢ pravidlo navrhnit ako triedu apotom jej objekt zaregistrovat v nejakom
centralizovanom providerovi takychto pravidiel, ku ktorému by sa dalo kedykol'vek pristupit
ked’ je treba a ktoré mozu potom pouzivat’ nejaké validatory. Prave takyto provider je u mna
singleton (+ anotacia (@javax.ejb.Startup). Je to potomok abstraktnej triedy
LibraryServicePolicyProvider, ma jedinu public metddu, ktord je od predka: “final public
Set<ServicePolicyRule> getPolicyRules() (vzdy vracia return
Collections.unmodifiableSet(rules);) z anotaciu @javax.ejb.Lock(LockType.READ) pretozZe:
“Allows simultaneous access to methods designated as READ”.
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V stateless beanach pouzivam rézne TransactionTypes (konkrétne SUPPORT, REQUIRED,
REQUIRED NEW). Typ REQUIRED NEW som pouzil hlavne pri potvrdzovani eventu
pomocou emailu, pretoZe som nechcel ak by nieco pri spracovani zlyhalo bola rollbacknuta
celd tranzakcia.

T — —_— = Potvrdzovaciu Cast’ eventov v systéme, v

o ssiememe % ktorej som checel vyuzit asynchronne
spracovanie, ma na starosti
MessageDrivenBeana -
ConfirmationMessageBean. Ako

messaging model som pouzil Point-to-
Point(Queue), pretoze “every message
metters”. Tato cast je navrhnutd
doémyselne. MessageDrivenBeana dokaze
spracovat’ iba objekty typu
ConfirmationRequiredEvent (¢o je
inteface) z ktorych sa nemoze dozvediet
ziadne detaily, ktorého uctu a sluzby sa event tyka. Samotné poslanie mailu je vdaka
zabudovane] podpore v glassfishi velmi jednoduché a v prilohe je popis prislusnej
konfiguracie. Ako primitivau alternativu JMS som si v jednom stateless beane vyskusal
anotaciu @Asynchronous (pri vytvarani uzivatel'skej recenzie), kde sa mi zdalo prihodné
nasadit’ metodiku “fire and forget”.
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Aplikacia poskytuje REST rozhranie umoziujuce vdaka JAXB vratit XML reprezentaciu (1)
dokumentu podla ID, (2) recenziu dokumentu Specifikovaného podla jeho ID, (3) vSetky
recenzie uzivatel'a podla jeho uzivateI'ského mena alebo (4) celého mena. Ukazky URI:

(1) http://localhost:8080/PerfectLibrary-war/resources/document/2

(2) http://localhost:8080/PerfectLibrary-war/resources/document/review/10

(3) http://localhost:8080/PerfectLibrary-war/resources/reviews/tommy

(4) http://localhost:8080/PerfectLibrary-war/resources/reviews/Tomas-Mano

(5) http://localhost:8080/PerfectLibrary-war/resources/app/ping (ak bezi odpovedie “alive”)
(6) http://localhost:8080/PerfectLibrary-war/resources/app/whoareyou

Trieda PenaltyTimerService (ktora je opat dalSim javax.ejb.singleton) je realizaciou
Schedulera z konfiguraciou timerConfig.setPersistent(false). V zadanom ¢ase mézu vzniknat
objekty triedy NewPenaltyEvent (implementujtce spominany interface
ConfirmationRequiredEvent), ktory potom dostane JMS ConfirmationMessageBean, ktora
spusti rutinu generacie a odoslania potvrdzujtiiceho e-mailu o vystaveni upomienky.

Co vietko som si d’alej vyskiisal struéne (mimo vyhratok z JPA v 2. checkpointe):

- JSF: nepouzivam anotacie, vSetko je v faces-config.xml, celd navigacia pomocou
navigation cases (tomu som rad, do budticna to ani inak robit’ nebudem, skoda ze nevysiel
¢as vyhodit’ vSetky anotacie z entit do ejb-jar.xml) a customizaciu JSF error messages
prekritim javax.faces.component.UlInput. REQUIRED a zmenu levelov (neméam rad ked
sa na uzivatel'a valia spravy z vykri¢nikom v ¢ervenej farbe za hlupy preklik)

- Lokalizécia pre SK a EN

- Vlastny konverter, je to obycajnd trieda, tak som si tam vyskuSal ru¢ny inject EJB
pomocou JNDI lookupu (¢o robilo potom problémy, lebo som dost” refraktoroval package
véacsinou som ten String v lookup zabudol prepisat’ a hladat’ aktudlne JNDI nebolo vzdy
med lizat’)

- Customizovany error page (pre 404) vo web.xml

- Pouzitie r6znych primefaces themes

- URL rewriting pomocou frameworku PrettyFaces (nie moc uspesne)

- JAXB — velmi zly dojem, pred tym som trochu robil s (http://simple.sourceforge.net/)a
JAXB mi priSlo vel'mi neinuitivne a odflaknuté (potreba ID-Ciek aby sa zabranilo
nekonecnej rekurzii pri vykreslovani stromu kde je vztah many to many, ako id akceptuje
iba stringy, na long si treba napisat’ vlastny adaptér atd’.)

- Rucny encryption hesla zo stringu na hash s pouzitim salt (som za to rad i ked’ st tam
pouzité proprietarne knihonvy a pre prax to rieSenie je asi skor nepouzitené, kvoli
moznosti vystopovat’ heslo, ked putuje od browseru na server)

- Implementacia vlastného security realmu podporujuceho ,,0solenie” hesla do glassfishu
rozsirenim AppservPasswordLoginModule.class a DigestRealmBase.class

Co by som vylepsil:

- popridaval viac logovania a Junit testy (nebolo moc ¢asu lebo som chcel hlavne skusat’
java EE veci)

- nepodarilo sa mi rozchodit’ JSF templaty, dost’ to Spati kod

- malo ¢asu vymysliet nieCo rozumné na vyuzitie AOP, §koda

- viacej javadocu

- radSej viacero mensich ejb modulov nez jeden vacsi (uz som si na to netrafol koli tomu
ako by som riesil videtel'nost atd’.)

Co sa tyka neo¢akavanych problémov, tych bolo milion, jednu dobu som to zapisoval, tak
na konci prikladdm v prilohe zoznam necelych 20, najhorSie boli tie, ktoré sa objavili
z ni¢oho ni¢ a samy bez zjavnej pri¢iny zmyzli, kvoli tomu by som si v budicnosti chcel
radsej vyskusat’ JBoss, TOP 4:
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- “org.apache.catalina.LifecycleException: jJava.lang.lllegalArgumentException:
Javax.servlet.ServietException:
com.sun.enterprise.container.common.spi.util.InjectionException: Error creating
managed object for class: class org.jboss.weld.serviet. WeldListener”

- Jjava.lang.Exception: WEBQ0113: Virtual server [server] already has a web module
[PerfectLibrary-war.war] loaded at [/PerfectLibrary-war]; therefore web module
[PerfectLibrary-war] cannot be loaded at this context path on this virtual server. .
Please see server.log for more details.

- Java.lang.VerifyError: (class:
edu/simulation/perfectlibrary/model/human/MemberAccount _, method: <init> signature:
()V) Constructor must call super() or this() VerifyError exception docs says: Thrown
when the "verifier" detects that a class file, though well formed, contains some sort of
internal inconsistency or security problem

- Error occurred during deployment: Exception while deploying the app

[PerfectLibrary5] : Cannot resolve reference Local ejb-ref
name=edu.simulation.perfectlibrary.business.Librarylssue Service/memberAccountServ
ice,Local 3.x interface

=edu.simulation.perfectlibrary.business.MemberAccountServicelLocal,ejb-
link=null,lookup=,mappedName=,jndi-name=,refType=Session because there are 2
gjbs in the application with interface
edu.simulation.perfectlibrary.business.MemberAccountServicelLocal.

(popis konfiguracie glassfishu na d’alSej strane)



Popis konfiguracie glassfishu:
1. JDBC resources

Edit JDBC Resource
Edit an existing JOBC data source

JNDI Name: jdbc/perfectlibrary

Pool Name: | myysql perfect lib_rootPool LI
Use the JDBC Connection Pools page to create new poals

Description:

Status: [+ Enabled

Additional Properties (0

2. JDBC Connection pools
Edit JDBC Connection Pool

Modify an existing JOBC connection pool. A JOBC connection pool is a group of reusable connections for a particular database
| Load Defaults | | Flush | | Ping |

General Settings

Pool Name: mysql_perfect_lib_rootPool

Resource Type: javax_sgl DataSource LI
Must be specified if the datasource class implements more than 1 of the interface

Datasource Classname: | com_mysql.jdbc_jdbc2_optional MysqlDataSource
Vendor-specific classname that implements the DataSource and/or XADataSource APls

3. JMS Resources — Connection Factories

Edit JMS Connection Factory
Editing a Java Message Service (JMS) connection factory also modifies the associated connector connection pool and connector resource

Load Defaults

General Settings

Pool Name: * jms/PerfectLibraryCenfirmationQueue
JNDI Name: jms/PerfectLibraryConfirmationQueue
Resource Type: * javax jms.QueusConnactionFactary
Description:

Status: v Enabled

4. JMS Resources — Destination Resources

Edit JMS Destination Resource

Editing a Java Message Senvice (JMS) destination resource also modifies the associated admin object resource
Load Defaults

JNDI Name: confirmationRequestsQueue

Physical Destination Name * confirmationRequestsQueue

Destination name in the Message Queue broker. If the destination does not exist, it will be created automatically when needed

Resource Type: * javax.jms.Queue vl

Description:

Status: v Enabled



5. JavaMail Sessions

Edit JavaMail Session

A JavaMail session resource represents a mail session in the JavaMail API

Load Defaults

JNDI Name: mail/edu.perfectlibrary

Mail Host: * smitp.gmail.com
DMNS name of the default mail server

Default User: edu_perfectlibrary@gmail com
User name to provide when connecting to a mail server; must contain only alphanumeric, underscore, da

Default Sender Address: i ed|_|_perfecﬂibrary@gma”_cgm
E-mail address of the default user

Description:
Makes it easier to find this session later
Status: ¥ Enabled
Advanced

Store Protocol: imap

Either IMAP or POP3; default is IMAP
Store Protocel Class: com.sun.mail.imap.IMAPStore

Default is com_sun.mail.imap.IMAPStore
Transport Protocol: smtps

Default is SMTP

Transport Protocol Class: | com_sun.mail_smtp. SMTPSSLTransport
Default is com_sun.mail.smtp. SMTPTransport

Debug: [~ Enabled

Additional Properties (2)

e |a | Add Property | Delete Properties

| | Name 4 | Value
- mail-smtps-auth true
Il mail-smtps-password perfectlibrary

glassfish-resources.xml

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE resources PUBLIC "-//GlassFish.org//DTD GlassFish Application Server 3.1 Resource
Definitions//EN" "http://glassfish.org/dtds/glassfish-resources_1_5.dtd">
<resources>

<jdbc-connection-pool allow-non-component-callers="false" associate-with-thread="false"
connection-creation-retry-attempts="0" connection-creation-retry-interval-in-seconds="10" connection-
leak-reclaim="false" connection-leak-timeout-in-seconds="0" connection-validation-method="auto-

commit” datasource-classname="com.mysql.jdbc.jdbc2.optional.MysqlDataSource" fail-all-
connections="false" idle-timeout-in-seconds="300" is-connection-validation-required="false" is-
isolation-level-guaranteed="true" lazy-connection-association="false" lazy-connection-
enlistment="false" match-connections="false" max-connection-usage-count="0" max-pool-size="32"
max-wait-time-in-millis="60000" name="mysql_perfect_lib_rootPool" non-transactional-
connections="false" pool-resize-quantity="2" res-type="javax.sql.DataSource" statement-timeout-in-
seconds="-1" steady-pool-size="8" validate-atmost-once-period-in-seconds="0" wrap-jdbc-

objects="false">
<property name="serverName" value="localhost"/>
<property name="portNumber" value="3306"/>


http://glassfish.org/dtds/glassfish-resources_1_5.dtd

<property name="databaseName" value="perfect_lib"/>
<property name="User" value="root"/>
<property name="Password" value="password"/>
<property name="URL" value="jdbc:mysql://localhost:3306/perfect_lib"/>
<property name="driverClass" value="com.mysql.jdbc.Driver"/>
</jdbc-connection-pool>
<jdbc-resource  enabled="true" jndi-name="jdbc/perfectlibrary"  object-type="user"  pool-
name="mysql_perfect_lib_rootPool"/>
<admin-object-resource enabled="true" jndi-name="jms/PerfectLibraryConfirmationQueue" res-
type="javax.jms.Queue" res-adapter="jmsra">
<property name="Name" value="PhysicalQueue"/>
</admin-object-resource>
<connector-connection-pool name="jms/PerfectLibraryConfirmationQueueFactoryPool"
connection-definition-name="javax.jms.QueueConnectionFactory" resource-adapter-name="jmsra"/>
<connector-resource enabled="true" jndi-name="jms/PerfectLibraryConfirmationQueueFactory"
pool-name="jms/PerfectLibraryConfirmationQueueFactoryPool" />
</resources>



