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1. Ulesande olemus, ndutud funktsionaalsus

7. GET -
tabelist®

,anna koik objektid

REST _service — Uhte
REST-teenust pakkuv

rakendus 2.

PostgreSQL (voi

mo&ni muu)
andmebaas
ks tabel
(,;objekt®)




REST _app (serveri osa) —
REST teenuseid pakkuv
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I7. GET — ,anna kdik objektid
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1. GET - ,anna k&ik objektid
tabelist*

2. GET - ,anna ks ohjekt*
(id jargi) 4. PUT

3. POST — ,salvesta Uks objekt*

— lisa uus objet*

W

REST _app —
rakenduse REST
teenuseid kasutav
kliendi osa,
Javascript

N

5.D
obje

Noutud funktsionaalsus:

fjargi*

teisest slisteemist”
|

|
6. GET — ,otsi mingi tekstivalja

otsepO6ordumised brauseris
URL-i sisestamisega, mitte

Javascriptist

ELETE — ,kustuta Uks
kt“ (id jargi)

HTTP/AJAX -pdordumised

HTTP/JSON
vastused

1) Tuleks teha andmebaasi serverisse Uks andmebaas milles on Uks tabel. Tabelis
peab olema vahemal 4 valja (primaarvotmevaljaks unikaalne id; kaks tekstituupi
andmevalja, ks numbri tGlpi andmevali). Tabeli nimi ja valjade nimed ei tohi kokku
langeda selle ulesandega seotud naite andmebaasi tabeli nime ja valjade nimedega.

Andmebaasi serverina tuleb kasutada kas Eclipse'i enda JavaDB serverit, vOi

seadistada oma arvutisse MySQL v6i PostgreSQL vdi mingi muu andmebaasi server
millele on ligipaas jdbc kaudu.

2) Tuleks teha iihte REST-teenust pakkuv rakendus mis on uhendatud 1. punktis tehtud

andmebaasi serveriga ja annab vastuseks kdik andmebaasi objektid JSON
formaadis, selle teenuse poole tuleb pé6rduda HTTP GET-paringuga.

Teenus peab olema testitav/kaivitatav brauseriga.

Naiteks nii:

http://localhost:8080/REST _service/service/cars



Yasde Ajalugu  Jarjehoidjad  Toariistad &b

Fal Redigeerimine

http: fflocalhost: 8. vice/service/cars %

(=]

http: fflocalhost: S080/REST _service/servicejcars

€

Plerd 3 &

c | |Ev Google

[{rid":2, "year™:2007, "wode 1™ "Ag", "series" i "CY"T, "make " MAudiT}

{ridriE, "year”il, "made 1l s, Tseriesti s

"o Mmake:tsty,

{ridral, "year™i 2002, "wode 1™ M5204N, fseries" i "EGO™, Mnake " i TEMWT)]

3) Tuleb teha teine rakendus mis sisaldab Uhte veebilehte , veebilehel kaivituvat
Javascripti koodi ja 6 veebteenust serveril. Neid veeb(REST)teenuseid kutsutakse
valja Javascripti poolelt ja need peavad olema jargmised.

REST teenuste aadressid (URL-id) ei ole ette kirjutatud, need peab ise paika

panema.

HTTP meetod/teenuse lUhinimetus

mida teeb

1. GET / ,anna koik*

annab koik objektid andmebaasi tabelist

2. GET /*“anna uks"

annab Uhe objekti , id jargi (id — kirje
andmebaasi id)

3. POST / ,salvesta muutused”

salvestab objekti muudatused (objekti
andmeid muudab kasutaja ekraanivormil,
nende salevstamsieks tuleb vadja
kutsuda see veebteenus)

4. PUT/ Jlisa uus*

lisab uue objekti andmebaasi tabelisse

5. DELETE /*kustuta objekt®

kustutab objekti (kirje) andebaasi
tabelist, etteantud id jargi

6. GET / ,otsi mingi tekstivalja jargi“

otsib objektide hulgast mingi tekstivalja
alguse jargi, LIKE 'ab%’ tGlpi paring.

7. GET / ,anna koik valisest susteemist”

annab koik objektid , ei vota objekte otse
andmebaasist vaid poordub rakendus 2.
REST-teenuse poole mis vétab andmed
andmebaasist. rakendus 2 on siin nagu
vahellli veebirakenduse ja andmebaasi
vahel

Ulalnimetatud meetodeid (vélja arvatud viimast 6. GET ,anna koik valisest
susteemis®) tuleb kasutada Javascriptis kirjutatud kasutajaliideselt.




1.1. Kasutajaliidese toimimine.

Kasutajaliides peaks td6tama Uldiselt nii nagu pildil ndha. Veebilehe disain on
muidugi vaba, ei pea olema nii nagu allpool toodud, st. antud Glesande juures on
rohuasetus REST teenustel, kasutajaliides vdimaldab REST teenuste toimimist
kontrollida.

Eail

Jarjehoidiad  Tadristad — Abi

Redigeerimine  Vaade  Ajalugu

=10l x|

http: f flocalhost: &

vice/cars ¥ @ Home »

&=

@ wekkor ttu.ee:443/REST _app_w/ (& | | - Google e | ‘fi’ E ‘ ‘ﬁ‘ =

Y

REST World!

Autoleht

k.oik autodd |

Teated

Thie auto lisamine
Marl: |
Iiladel: |
|
|

Seenla

Aasta:

Saada uus serserile |

1. Nupp ,Kbik <objektid>“ toob ekraanile (javascripti AJAX-valjakutse teenusele 1.
GET / .anna kéik“) kbik andmebaasi objektid.




Fail Redigeerimineg aade Ajalugu Jarjehoidjad — Todriskad Ak

http: fflocalhost: &, vicefservice/cars X @ Harme »

& @ vekiorthu.ee:443/REST _app_v/ c ‘ | - Google el | B 3 #

=1ofx]

REST World!

Autoleht

Teated

Antosid koldou: 3
mark: Audi mudel: A6 Wali | Kustuta |

tark: s mudel: = i | Kustuta |

mark: BLUW mudel: 5204 ali | Kustuta |

Thie auto hsanune
Marl:
Ifudel:

Seeria;

Aasta

Saada uus serverile |

2. Ekraanil tabelina (ridadena) naidatate objektide hulgast saab nild sobiva ara
valida voi kustutada.

Valik (nupp ,Vali“) — p66rdumine 2. GET / “anna iiks“

Tulemust naidatakse eraldi (alam-)vormis (kas sama lehe peal voi teise lehe peal,
see pole tahtis).




aade

Fall Redigeerimine

http:iflocalhost: 8. vice/service/cars X

Ajalugu

Jarjehoidjad

@ Home

Tooriistad  Abi

b 4

&

¥ wekbor. ttu.ee:443/REST _app_w/

c | |v Google

Plra & @

REST World!

Autoleht

k.oik autod |

Teated

Ibmutrmune. Auto 1d: 9

Mlark:

| Audi

uladel:

|45

Seena

|c7

Aasta;

Salvesta |

Antosid koldoy: 3

2001

marl: BRUW mudel: 5204 Wali | Kustuta |

marks Audi mudel: Ad
marks GAT mudel: 53

TTie auto lizarnine
Ifark:

Idudel:

Seerta

Aasta:

Saada uus servetile |

“/ali

ali | Fustuta |

Nupp ,Kustuta“ kustutab objekti andmebaasist — pddérdumine 5. DELETE /“kustuta

objekt‘

Valjavalitud objekti naitamise vormil peab olema nupp ,Salvesta“. Sellele vajutamisel
poordumine 3. POST / ,salvesta muutused®.

Salvestamise tulemusena ei pea muutuma objekti andmed muutmisvormi all olevas
tabelis, seda tabelit ekraanil ei ole salvestamisel vaja uuesti laadida/uuendada.




Kogu aeg vdib ekraanil valmis olla uue objekti lisamise vorm (aga seda vdib avada
ka mdnele lingile vdi nupule vajutamisega kui nii tundub sobivam.

Vajutades nupule ,Saada uus serverile saadetakse taidetud vormist véetud andmed
serverile tehes podrdumise 4. PUT/ ,lisa uus*.

Tie auto hsamine

ark: |h-1azda
Tfudel: |E 2k
SEENA IHE
Aasta: |2|II1 1

Saada uus serverile |

1.2. Andmed rakendusevalisest susteemist.

Selleks et proovida kuidas kaib andmevahetus erinevate infostisteemide voi
infosUsteemi osade vahel (seal kasutatakse ka REST-teenuseid, see on REST-
teenuste teine kasutamisevaldkond) tuleks podrdumine _6. GET / ,,anna kéik vilisest
siisteemist” realiseerida monevarra teisiti kui teised teenused.

http://localhost:8080/REST_service/service/cars

REST _app (serveri osa) — REST _service — Uhte
REST teenuseid pakkuv REST-teenust pakkuv
(veebi) rakendus 1. rakendus 2.

rakendus 1. jarakendus 2. —
erinevad rakendused erinevatel
aadressidel, erinevad Eclipse projektid

http://localhost:8080/REST_app/service/external/cars

Kui tuleb serverile pédrdumine 6. GET / ,anna kéik vilisest siisteemist” siis ei poordu
rakendus andmebaasi poole vaid poordub rakenduse 2. poole mis sisaldab ainult
Uhte teenust (sama teenus mis on ka rakenduses1. - 1. GET / ,anna kéik" ) ja saab
objektid selle teenuse kaest.Need ,valisteenuse” kdest saadud andmed saadab
teenus 6. siis kliendile (brauserile) tagasi.




Seda meetodit (6.) ei pea kasutama veebiliideses, seda ei pea javascriptis AJAX-iga
valja kutsuma. Kuna tegemist on GET-pddrdumisega siis vdib seda testida otse
brauserist, nagu naiteks nii:

Waade Afalugu  Jarjehoidiad ;Iglil

Fall  Redigeeriming

x @http:,l',l'vektnr.t...,l'external,l’cars x

E Harne:

0 wekkor.thu,ee: 443 REST _app_v/service/externalicars [ | | T Google P| ‘ﬁ' E ‘ ‘ﬁ‘ | =

[{Mmodel™: "5204", "make™: "BHW", "seriez" "ESO", "year™ 12002, "idT 1},
{"model™: "Aa", "make":"Audi™, Yseries " "CYN, Myear™ 2001, "id" 9},
{Moode 1™ 53", Mmake I PGAZY, Mseries™ i NI, "year " 1960, "id" i3]

1.3. Otsingumeetod.

Otsingu REST-teenust ei ole samuti vaja kasutada javascriptist, kuna tegemist on ka
GET meetodiga siis piisab kui seda saab testida brauseriga (naiteks nii):

http://vektor.ttu.ee:443/REST_app_v/service/search/?model=a

fjalugu  Jarjehoidiad  Tadriistad Ak

E Horne @ hktp:fivektar, . .archfmodel=a  ®

X 6 P vekbor ttu.ee:443REST _app_wservice/search?model=a c | | * oogle P| ﬁ E ‘ ‘ﬁ' | =

S

[{"model™:"A6", "make™ :"Audi®™, "series" :"C?", "year" 2001, "id™: 9} ]
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http://vektor.ttu.ee:443/REST_app_v/service/search/?model=a

2. Toovahendite ja tehnoloogia valikust.

Need kes ei ole sarnaseid Ulesandeid enne teinud on voiksid votta aluseks selle
ulesandega kaasneva naite ja seda naidet muuta ja taiendada et saada soovitud
tulemus. Naide koosneb kahest Eclipse projektist ,REST_service® (rakendus2.) ja
.,REST_app* (rakendus 1.) mis tuleks importida oma Eclipse alla ja seal siis edasi
arendada. Naite kohta vaata lahemalt punktist 4.

Ei ole keelatud kasutada ka teisi platvorme ja programmeerimiskeeli ja
andmebaasisusteeme mis on naitest erinevad aga sellisel juhul leppige harjutustundi
andva 6ppejduga kokku.

NB! Kui kasutate oma valitud tehnoloogiat siis samuti nagu Eclipse kasutajad
peate te naitama kaitsmisel et votate need rakendused mida kaitsmisel naitate
oma Git kontolt (ja nditate versiooni uleslaadimise ajalugu).

3. Ettevalmistused.

3.1. Andmebaasi tabel ja andmebaas.

Méelge valmis (voi valige olemasolevatest andmebaasidest) andmebaasi tabel.
Selles tabelis peaks olema lisaks votmevaljale veel vahemalt 4 andmevalja millest
vahemalt Uks voiks olla tekstivali.

Tabeli nimi ja valjade nimed ei tohi kokku langeda selle Ulesandega seotud naite
andmebaasi tabeli nime (CAR) ja valjade nimedega. Naites kasutatud
andmebaasitabel (PostgreSQL jaoks) on jargmine:

CAR

id numeric
make text
model text
series text
year numeric

CREATE SEQUENCE car_ id ;

CREATE TABLE car

( id numeric(10,0) NOT NULL DEFAULT nextval('car_ id'),
make text,

model text,

series text,

year numeric(4,0),

CONSTRAINT Car_pk PRIMARY KEY (id)

11




3.1.1 Tehke andmebaas ja sinna teie poolt valitud struktuuriga tabel PgAdmin
veebiliidese abil.

Voite kasutada Eclipse'i JavaDB v6i oma arvutisse installeeritud (PostgreSQL-i ,
MySQL-i,..) andmebaasiststeemi. Andmebaasiststeemi installi jooksul installige ka
selle andmebaasiststeemi jdbc driverid (MySQL korral Connector/J).

Minge aadressile (Ml kui leht annab veateate, siis kasutage PgAdmin opsiisteemi-
pohist kasutajaliidest, vt. 3.1.2).

x B Home i el=a P phpPgadmin
L @ imbi.ld.ttu.eefandmebaas)index. php c | |Ev Google R | ﬁ g ‘ ﬁ =
phpPgadmin 5.1
@ S = @phpPgAdmin:
o @ TTY PostgreSaL W g8

Introduction Seners

phpPgAdmin 5.1 (PHP 5.6.4)

Language I English j
Theme I Default 'l

Welcome to phpPgadmin.

e phpPgAdmin Homepage
® PostgreSOL Homepage
& Report a Bug

* View online FAQ

& Selenium tests

back to top

12



Fal Redigeerimine Yaade Ajalugu  Jarjehoidjad  Tadriistad AL

http:fflocalhos.. efserviceicars X E Home b 4 E httpefivekt. chifmodel=a '@ phpPgAdmin b4

i é &% imbi.ld.ttu. eefandmebaas)index:. php c | |v Google R | ‘ﬁ' E ‘ ‘ﬁ‘ =

G

ppPgAdmln phpFgAdmin 5.1

l@ min:
_@ Serers = rerene
... fgg TTY PostgreSQL Loginto TTY PostgreSQL

Username I‘t‘[U 1

Password I....l

Login |

Eall Redigestimine “aade Ajalugu  Jarjehoidjad  Todristad  Abi

http:fflocalhost:.. icefservicefcars % | ER Home % ER http:jjvektor. rchi?model=a % @ phpPgédmin »

X (' P &P imbi.ld. ttu.eefandmebaas|inde:x.php c | |v Google P | ﬁ' E ‘ ‘ﬁ‘ =

phpPgAdmin PostgreSGL 9.4.0 running on localhost: 5432 - ou are logged in as user "H0q" SaL | Hi=tory | Find | Logout
=

& chprondmin: [0 TTv Postgresal”
@ Serers b | FRFTanamn e

& [ TTY PostgreSaL - =i = B
; [_] PEST Iiefama” Raoles” Tablaspaces’ Export

] postgres ) )
p— . . Database Dwner Emncoding  Collstion
@[] spring_simplest

Character
Tipe

522 .
[T REST HO1 UTF2 en_WS.UTF-2 en_US.UTF-8 pg_default 8 Orop | Privileges | Ater

default
T80 - administrative
|- postgres postgres UTFS en_5.UTF-8 en_US.UTF-8 pg_default L Orop Privileges | Ater connection
database
q q === .
I_ zpring_simplest postgres UTFS en_US.UTF-8 en_US.UTF-8 pg_default B Drop | Privileges | Ater

Actions on multiple lines

Select all f Unselect all = I— vi Execute |

imbi.ld. ttu.eefandmebaas) all_db. phprsubject=databasetaction=confirm_dropedropdatabase=RESTaserver=:5432: allow

Tablespace Size Actions Comrment

Tehke andmebaas ja sinna sisse andmebaasi tabel.

NB ! Arge kustutage ega muutke teiste tehtud andmebaase!

Java rakendustest kasutamiseks andmebaasi JDBC aadress on imbi serveri puhul
jargmine:

jdbc:postgresql://imbi.ld.ttu.ee/<teie andmebaasi nimi>

Naiteks tootavas lahenduses on andmebaasi aadressiks

jdbc:postgresql://imbi.ld.ttu.ee/REST

13



3.1.2 Avage andmebaasiserver PgAdmin opsiisteemi-keskse
kasutajaliidese abil.

Windowsi installiga tuleb kaasa PgAdmin Ill programm (see on olemas ka TTU
arvutiklassis).

Valige File menttst Add Server, taitke Uhenduse seaded.

Kasutajanimi ja parool on mélemad tt01

OK.

‘-?;E' pgAdmin IIT
Filz Edit Plugins ¥iew Tools Help

e

- | QERE# %P

J Properties l Statistics ] Dependencies ] Dependents. ]

Server Groups

EI--E Servers (1) | Property [ value
"B imbild.thu.ee (imbi.|d. thu.ee: 5432) = Description imbi.Id.ttu.ee
F serverimbild.ttu.ee x|
imbi.ld. ttu.ee
Properties |s5L | 55H Tunnel | Advanced |
5432 Name =
"= S5 Certificate File
SL Key File Host Jimbi.Id. thu.ee
SL Root Certificate File
SL Certificate Revocation List s [s32
5L Compression?
E= pr yes P |
= Maintenance database postgres
sername #01 Maintenance DB | postares =l
tore password? Mo
estore environment? Yes Username Jtto1
"= Connected? Mo
Rassinrd I

Store password |

Colour \ 1

Group | Servers ﬂ

14



1? pgAdmin II1

File Edit Plugins View Tools Help

¢ ﬁ o | D ' & [::ﬁ G
ff : IS =G u|
Object browser e 28 Properties | Statistics Dependencies Dependents
gk r N
(38 80 Property [ value
'” raamatukogu Name t121098_person
(3% recixpe o 63125
(g8 relv Qwner 1121098
| g remont_120728_120835 Tablespace pg_default
:” restoran ACL
- rickshaw Of type
|38 rodket Primary key person
3§ room Rows (estimated) o
|38 ror Fill factor
|38 msiSP t b Rows {counted) 0
[]_” FVH Zg_ser\c'e —nean Inherits tables MNo
.[]J---%T:atalogs @ Inherited tables count 0
?
% Event Triggers (0) Unlogged., o
[]__k% Extensions (1) Has QIDs? Mo
El@ Schemas (1) System table? MNo
B & public Comment
E Collations {0)
----- Domains ()
-4 FTS5 Configurations (0)
----- ﬁﬂ FTS Dictionaries (1)
{5 FTS Parsers (0) d I
Qe
----- unctions
-- Table: tl21098_persor
&% Sequences (2) b SrREE pemson
[‘lej Tﬁabltefz(lzo)gs -~ DROP TABLE t12109% person:
[ _person
- [ columns (9) CREATE TABLE t121098 person

P4 Constraints (1) =1
% Indexes (0) person numeric(l0,0) NOT NULL DEFAULT nextval ('person_id'::regclass),
Rules {0) first_name character varying(100),

i - Triggers (0) e last_name character varying(100},
[+ 1121098 _user_account identity code aracter varying(20),
_user d _code ch {20
% Trigger Functions {0) birth_date date,

Views (0) created_by numeric{10,0),

..... i i _ i el

%) slony Replication (0) updated by numeric(l0,0)
(g4 ryhm402 created timestamp without time zone,
‘” ryhm415 updated timestamp without time zone,

CONSTIRRAINT person pk FRIMRREY KEY (person)

(g4 ryhm417 L

:s ryhm415 EH?\‘IIH (

g8 ryhm420 L QIDS=FALSE

= ryhm427 V:

|38 ryhm439 LLTER TABLE t121098_person
] ryhm440 OWNER TO t121098;

kA9

Looge oma andmetabel ja looge oma REST rakendus (vdi seadistage naidisprojekt
Umber) kasutama valjavalitud andmetabelit. Andmeid andmetabelis saate muuta /
lisada. Kustutamise jaoks lisage ise enne Uks kirje ja kustutage siis ara.

Java rakendustest kasutamiseks andmebaasi JDBC aadress on imbi serveri puhul
jargmine:

jdbc:postgresql://imbi.ld.ttu.ee/<teie andmebaasi nimi>
Naiteks to6tavas lahenduses (naidisprojektis) on andmebaasi aadressiks

jdbc:postgresql://imbi.ld.ttu.ee/REST

3.2. Eclipse.

Kui kasutate Eclipse siis olge kindlad jargmises:

* Teil on Eclipse JEE versioon.

15



* Teie Eclipses on installeeritud Maven-i plugin (kdige uuemas Eclipses alates ,Luna®

on see vaikimisi olemas).

3.3. Naiteprojektide import.

'I::} Import

Select

Create new projects from an archive file or direckary,

Select an import source:

Itype filker bext

Ell.';-b General

------ & archive File

------ 7} File System

P [ Preferences
R

- EJB

- Git

&= Instal

"'Eb Java EE

'-'I'Eb Marven

"'l?_;b Flug-in Developrment
"'IEb Remote Syskems
#-(= Run/Debug
- Tasks

"'Eb Tearm

-7 ek

Existing Projects inko Woaorkspace

® = Back

I Mexk = I

Finish

Cancel

16



o

Import Projects
Select a directory ko search For existing Eclipse projects.

¥ Select rook directory: IC:'I,REST

 select archive File: I j Browse, ., |
Projects:
[¥] REST _app (C\REST\REST _app) Select Al |
REST_setvice (CHRESTIREST _service)
Deselect all |
Refresh |

— Options
[ Search for nested projects

- Copy projects inko workspace

[ Hide projects that already exist in the workspace

—Working sets

™ Add project ko working sets

Wy orking seks: j Selech,., |

® < Back [exh = | Einish I Cancel

Peale importimist ldheb moned minutid aega kuni Maven tdomba teie Eclipse alla nende
projektide jaoks vajalikud Java teegid.



=1

File Edit MNavigate Search Project Run  window Help

- SR R R RSN RN sl M= R SR R B N1 ST R TR (e
3 - v - . IQuickAccess £ | 79 JavaEE
. O—
[ Project Explorer 53 = 8 = 0 E=o. .. = 8
BEg|e e -
:j} REST app An outling is not available,
::‘} REST_service

[ Markers 52 | [C] Properties il Servers m Data Source Explorer ) Snippets e - = O
0 etrars, 102 warnings, 0 athers
Descripkion =~ I Resource I Path Location I Tyvpe I

& 15P Problem (16 items)
& Java Build Path Problems (2 items)
& Java Problems (54 items)

3.4. Tomcati serveri seadistamine.

Tdmmake endale arvutisse Apache Tomcat-i zip-versioon ja pakkige kuhugi lahti.

http://tomcat.apache.org/

Niiteks 64-bit Tomcat &:
http://www.eu.apache.org/dist/tomcat/tomcat-8/v8.0.32/bin/apache-tomcat-&.0.32-windows-
x64.zip

Pakkige lahti néiteks kataloogi C:\tomcat8
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http://www.eu.apache.org/dist/tomcat/tomcat-8/v8.0.32/bin/apache-tomcat-8.0.32-windows-x64.zip
http://www.eu.apache.org/dist/tomcat/tomcat-8/v8.0.32/bin/apache-tomcat-8.0.32-windows-x64.zip
http://tomcat.apache.org/

@(:}VI | Cikomcaka|

| &

Organize *  Include in library +  Share with +  Mew folder

e Favorites 21 Mame = Date modified | Type
B Deskhop J bin 2.11.2014 21:26 File Folder
& Dovnloads | conf 2.11.2014 21:26 File folder
:3 E:;E;:'aces b 2.11.2014 21:26 File folder

J logs 2.11.2014 21:25 File Folder

- Libraries | temp 2112014 21:26 File Folder
3 Docurnents | webapps 2.11.2014 21:26 File Folder
J‘- Music J wark, 2.11.2014 21:25 File Folder
E=| Fictures — | |LICENSE 2.11.2014 21:26 File
B videos | NOTICE 2.11.2014 21:26 File

8 Computer || RELEASE-MOTES 2.11.2014 21:26 File:
'1?- Lacal Disk (1) 'l || RUMMIMG, Ext 2,11.2014 21:26 Tewxt Document

Nitd votke ,,Show view*

->, Servers®.

'I:P Java EE - Eclipse

File Edit MNawvigate 3Search Project Run | Window Help

T :t;.vev%v Mews Window @;‘,@,’,‘@JDP [I[I.{‘-?.-;.-‘.-z-u-;l%.vj
. Editor r I— '
: - -t - Hide Toolbar Quick Access
[ Project Explorer 53 = 0 Open Perspective ] = H B o, H
= <}===,>| " = ; d ]| Bookmarks
=42 REST_app Customize Perspective. ., & cConsole Ale+Shift+Q, C An outline is n
F-" REST service Save Perspective As... 8 Data Source Explorer
Reset Perspective. .. l:_ Markers
Close Perspective 5 Mavigator
Close all P ki
oee Al TErsRECvES O Qutiine AlE+3hiFE+Q, O
Mavigakion L f[‘:,PrDject Explorer
web Browser v [] Properties
Preferences {)’1 Search Alt+3hift+G, 5

=) Snippets
[E] Task List Alt+Shift+Q, K
Other... Alt+Shife+Q, Q

Ja defineerige Eclipse all Tomcat-i server
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|* Markers [ | Propertiss 7L Servers 53 [ Data Source Explorer B Snippets

Mo servers are available, Click this link bo create a new server,, \

~iaix]

Define a New Server

Choose the bype of server to create

Download additional server adapkers

Select the server bype:

It';.-'pe Filker text

----- @ Tomcat 3.2 Server ﬂ
----- E Tomcat w4.0 Server
----- E Tomcak w4.1 Server
----- E Torcak «5.0 Server
----- E Tormcak 5.5 Server
----- E Tomcak w&.0 Server
----- B Tomcakt v7.0 Server
Taomcak SErver
[=l-[z= Basic j
Publishes and runs J2EE and Jawa EE Web prajects and server configurations ko a local Tomcat
SErvEr,

Server's host name: ';ll localhost

SEFVEr NAME: | Tomcat v&.0 Server at localhost

@ = Back I Mexk = I Eimish Zancel
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1} New Seryer

Toemeat Server

Specify the installation directory

#pache Tomcak w3, 0
Cikomcaks

nan and Install .

wWorkbench default JRE |_ |

Kui niiteprojektid on eelnevalt Eclipse alla juba imporditud siis vdib need ka kohe serverile
panna. Voi siis hiljem projekti pdise peal hiipikmentiiist Run as — Run on server.
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_inlx]
Add and Remove =

Modify the resources that are configured on the server

Maove resources ko the right ko configure them an the server

Srvailable: Configured:

[y REST.app(JensProject]

add = | 5-----._:@ REST rarwirafansfraien
= Remave |
eddel>> |
== Remove A

® < Back Mext = | | Einish I Zancel

Kaéivitage server.

|_: Markers [ Properties  &fb Servers 33 EﬂData Source Explorer  f5 Snippets [ Console = :;;31 o &
= EB Tom ver at localhost [Stopped, Republish]
=@ REST_app(JensProject)

(% REST_service(JensProjsct)

cak v,

*] |

[: Markers [T | Properties | &L Servers 53 m Cata Source Explorer |5 Snippets El Console

El- a Taom
l=:; REST_appilensProject) [Synchronized]
E"""j; REST_servicel JensProject) [Synchronized]

cat v&.0 Server at localhost [Started, Synchronized]
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Proovige kdigepealt kas iihe REST-teenusega rakendus ((rakendus nimega ,,REST service®)
tootab.

http://localhost:8080/REST _service/service/cars

htkp: fflocalhost: . icefservice/cars X hpPgadrmin

| (' @0 httpeflocalhost: S030/REST _service/servicecars c | |v Google L | ‘i} E l’ ‘ﬁ' | =

[{mid": 1, "year™ 2002, "series" i "EGO", "make ™ : "ENU", "mode 1™ "520d4"} ,
{ridT e, "year” 12001, "series": "CT", "make™ i "Audi”, "mode 1l "AG" ),
IridM 3, Myear” 19460, "series" "HN1Y, "make™ i "GAZY, Mmode LM 53]

Proovige kas veebirakendus tootab (rakendus nimega ,,REST app®).

http://localhost:8080/REST _app/

Ajalugu  Jarjehoic

E Harme Harme L phpPagAdmin x ‘

A @ 0 hikp: flocalhost: G0E0/REST _app) c | ‘* Google P| 1} E "’ 'ﬁ‘ | =

REST World!

Autoleht

k.oik autod |

Teated

Vajutage nupule ,,Koik autod*.
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http://localhost:8080/REST_app/
http://localhost:8080/REST_service/service/cars

Fail Yaade

R.edigeerimine

fjalugu  Jarjehoidjad

http:filocal . ervice/cars X ﬂ Horne

Tiadriiska

4

Hame

\ (' 0 httpj flocalhost: 8080/REST _app) ¢ | | + Google P| 'ﬁ' E ‘; ‘ﬁ‘ | =
T
REST World!
Auteleht
Teated
Autosid koldoxn 3
matle: BRDW mudel: 5204 Wali
matle: Audi  mudel: AS ali
matk: GAZ mudel: 33 Wali |
=

Valige auto.

24



Eail

Redigeerimine  Yaade Ajalugu  Jarjehoidiad  Tadriskad A

httpifflocal.. ervicefcars % | B Home b Haome ‘#) phpPgadmin

L (‘ P http: jilocalhost: S0230/REST _app) [ | |" Google P‘ ﬁ E ‘. ‘ﬁ‘ | =

REST World!

Auteleht

k.aoik autod |

Teated

Muutmine. Auto 1d: 1

Iark: E
Iudel |520d
Seetia; |E B0
Aasta |2EIEIZ

Salvesta |

Autosd lkeoldos 3

mark: BMW mudel: 520d

marlc Audi  mmadel: A& ali
marle GAZ mudel: 53 ali |

Ka salvestus peaks tootama.
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Eail

Redigeerimine  Yaade Ajalugu  Jarjehoidiad  Tadriskad A

httpifflocal.. ervicefcars % | B Home LN Home

L (‘ @ http: localhost: 2030/REST _app) [ | |" Google P‘ ﬁ E ‘. ‘ﬁ‘ | =

REST World!

Auteleht

k.aoik autod |

Teated
Salvestatud

Lmtmine. Auto 1d: 1

Mark: E
Idudel |520d
SEEriA IE 1]
Aasta: IEEIEIE

Autosid koldon: 3

matl: BROW mudel: 5204 Wali

matle: Audi mudel: A& ali —
matle: GAZ mudel: 53 ﬂl

Vaadake kas toimib kahe rakenduse vaheline andmevahetus.

http://localhost:8080/REST app/service/external/cars

26


http://localhost:8080/REST_app/service/external/cars

Fail Redigeetimine

Yaade Ajalugu  Jarjehoidiad  Todristad AL

-10] x|

http:fflocal.. ervicefcars X E Home *  Home e hbtpefflocal. ternalfcars

; (- I localhost: 3080/REST _app/servicefexternalicars [ 6 | |E + Google = ‘ ‘ﬂf % lr ‘ﬁ‘ =

[{™id": 1, "year™: 2002, "series": "EAOD", "make™ : "EMW", "mode 1™ 5204},
1ridrie, "yesr 2001, "seriesM" o PC?T, Prake™ i MAudi”, "mode 17 TAG™T)
{"id": 3, "year™: 1960, "seriest i "HN1", "make " "GLZ", "mode 1" TS5 ") ]

Mida siis teha et sellest niitest saaks tilesandes soovitud lahendus:

1. Naéide tuleb panna todle oma andmebaasi tabeli peal.
2. Niaites puuduvad osad meetodid ja nende kasutamine veebirakenduses (see on néha ka
kui vaatate ndite veebiliidest) — need tuleb ise juurde teha.

HTTP meetod/teenuse lUhinimetus kas on naites
1. GET / ,anna koik* olemas
2. GET /“anna uks" olemas
3. POST / ,salvesta muutused® olemas
4, PUT / lisa uus® PUUDU
5. DELETE /“kustuta objekt* PUUDU
6. GET / ,otsi mingi tekstivalja jargi“ PUUDU
7. GET / ,anna koik valisest sUisteemist” | olemas
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4. Naide.
4.1. Naites kasutatud tehnoloogiad.Kuidas see naide on Eclipses loodud.

Naites on kasutatud jargmisi tehnoloogiaid.

Java
Eclipse
Maven
Tomcat 8
Spring MVC
JPA
Hibernate
Jackson
PostgreSQL
JSON
JQuery

Ulatoodud asjadega eelnevalt mitte kokku puutunud inimesele vdib seda tunduda
natuke palju. Onneks ei ole enamikku neist vaja selle lilesande tegemisel eriti uurida
— nad on lihtsalt vajalikud et ma saaksime lihtsa vaevaga ja vahese
programmeerimisega REST-teenuse kaima. Suure osa to0st teeb ara Maven mis
pom.xml faili salvestatud tarkvarasoltuvuste info alusel tombab vdrgust projekti jaoks
vajalikud Java teegid.

Het Java EE - REST_service,/pom.xml - Eclipse

File Edit Mawvigate Search Project Run  Window Help

| 2 H-0-Q- G-6- @2 v 5N 2 W = 2 - 5l -
[ Project Explorer 32 [= q:;; | = = B  [J] RESTDatagervice.java |ma| REST_servicefpom. xml 2 pom.xml 22 =
F- REST_app Lk#:ml version="1.9" encoding="UTF-§"2> ]
E-%2 REST service 2 <project xmlps="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http:// www.u3.
23 Deployment Descriptar: REST_service 4: «modelVersion»4. 8. @< /modelVersion»
"5 Java Re.sources 5 «groupId>REST_service«/groupld>
5" JavwaSeript Resaurces [ <artifactId»REST service<d/artifactId:
# Deployed Resources 7 <version>@. @.1-SIAPSHOT</version> -
H- = sre g <packaging>war</packaging>
== target a
B mZe-wkp 1a <name>REST_service</name>
e sl 11 <urlzhttp://maven.apache.arg</url>
H-l= Aervers J‘f .
13 <properties»
14 <java,versionzl.6</java,version:
15 <spring.version:3.1.0.RELEASE</spring. version:
16 <cglib,version»2.2.2</cglib, versiony
17 «/properties:
1a
19 <dependencies>
20 <!-- Spring care & myg --»
21 <dependency>
22 <groupId>org. springframework</groupId:>
23 <artifactId:spring-context</artifactId:
24 <version>${spring.version}</version>
25 </dependency>
26
27 <dependency>
28 <groupId>arg. springframework</groupId>
29 <artifactId>spring-webmyc</artifactId>

q | of
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Naite Eclipse projekti loomine toimus nii (vib-olla on kasulik seda teada):

File Edit Source Refackor Mavigake Search Project Run Window  Help

Alt+Shift+r » ﬁﬁ} JPA Project “a
Open File.. fg Enterprise Application Project
Close Chrl+ 15 Dynamic Weh Project
Close Al CErH-ShifE -+ i EJB Project
= ave Chrls I Connector Project
S b [ application Client Project
) n .
Save Al Crelpshifes e Static Web Project
Rewert wen Project
™ Project...
Mowe, ..
E Rename. .. Fz 5 Serviet
Fefresh FS Eﬁ‘ Session Bean (BB 3.x)
Converk Line Delimiters Tao 3 E.%' Message-Driven Bean (EJB 3.%) {
Prift.. Chrlp Af Web Service
(7 Falder
Sitch Wiorkspace P File
Restart =ﬁ bte =
Example...
[ag Impark, . L P :t:;;
g Export,, ™ Cther... CErl+h
tch| Exceptl x
Propetties Alk+Enter Ea ch(Exception =)
1 RESTDataService.java [REST_appjsrc)...] } System.out.println( RESTDat
Exit
4 List<Car» car_list= Arrays.osLli
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'I:} New Maven Projeck ;IQIEI

New Maven project .
Select project name and lacakion M |

[ iCreate a simple project (skip archetype selection):

¥ Use default Workspace location
Location: IC:'I,REST'I,REST_app j Browse, ., |

[ Add projeckis) ko working set

'-.-'-.-'D[kjngset:l j Mare. .. |

b Advanced

® = Back I Bext = I Einish Cancel

Nuud tuleb valida arhettuup. Kui ,co.ntier” ei ole valitav siis ,Add Archetype®.
vaja on spring-mvc-archetype.Sisestada jargmsied andmed ettetulevasse vormi.

Archetype Group Id: co.ntier

Archetype Artifact Id: spring-mvc-archetype

Archetype Version: 1.0.2

Repository URL: http://maven-repository.com/artifact/co.ntier/spring-mvc-
archetype/1.0.2



'I:I' Add Archetype il
Add Archetype
Specify Archetype and Maven repository URL

archetype Group Id; I |

Archetype Arkifactk Id; I

Archetype Version: I

Led Lef Lef Lo

Repositary LIRL: I

® (0] 4 I Cancel |

Kui see on juba uks kord tehtud siis rohkem ei pea enam tegema, uue Maveni
projekti loomisel on co.ntier spring-mvc-archetype nuud valitav.

x

'I:? New Maven Projeck ;IQI_I

Mew Maven project
Specify Archetype parameters

Group Id: I eResk

ArtiFact Id: | MyRest|

Yersion: | 0.0.1-SMAPSHOT =]

Package: I myResk, MyReast

Properties available From archetype:

Mame | Walue |

\_Dé L ILILEP

Remove

b Advanced

@ = Back ext = | Einish I Cancel
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4.2. Naite komponendid.

Tomcat
A
Spring MVC
( 0
Hibernate
poordumine REST teenusg¢ poole -

PostgreSQL

L

—

RESTDataService

-

p
JPA interface

AESTController

~

@RequestMapping(value="/service/c

ars",method =

RequestMethod.GET, )

public @ResponseBody List<Car>

getCars(HttpServletResponse

response) {

List<Car> cars

dataService.getAllCars();
return cars;

}

/

Car

objektid)

(andmeklassi

DataService

1. GET / .anna koik“
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Kadik brauserilt (pole vahet kas AJAX voi otse URL-i sisestuse tulemusel) tulnud
HTTP poordumised vbetakse vastu RESTController-i poolt, sealt naete millistele
URL-idel on vdimalik selle rakenduse poole p6drduda.

@RequestMapping(value="/service/cars",method = RequestMethod.GET, produces =
"application/json")

public @ResponseBody List<Car> getCars(HttpServletResponse response) throws
IOException{

List<Car> cars = dataService.getAllCars();
return cars;

RESTController poordub andmete saamiseks (vdi salvestamsieks vdi lisamiseks voi
kustutamiseks) DataService poole. DataService p66rdub omakorda andmebaasi
poole

NB ! Klassis DataService on realiseeritud ka sellised andmebaasiparingud mida teil
on vaja nende REST-teenuste realiseerimiseks mida naites ei ara tehtud ei ole (PUT,
DELETE, osting). Muidugi peate te neid meetodeid enda vajaduseks mdnevorra
kohandama.

4.3. Andmevahetus rakenduse ja andmebaasi vahel.

-2 REST app

@ Deployment Descripkar: REST _app
El"% Java Resources

El% src/maingjava

i M ttu.idu00s0, rest,config
El "-E kb, iduons0, rest, controller
‘ I '] HomeController, java
- 'j RESTController . java
= thu.idun0a0, rest. data

= g
=49 Car

El r-E kb idu0080, rest, service
= '] DataService.java
. -9 Dataservice

H- 'j RESTDataService java
[+]--2=2h |ikraries

Andmebaasiga suhtlemise jaoks on rakenduses DataService , andmeklass Car ja
andmebaaside vahevara Hibernate’i millega DataService suhtleb JPA programmeerimisliidese
vahendusel.
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Car vastavus

Hibernate

DataService

Car.java

@Entity

@Table(name="CAR")
public class Car implements java.io.Serializable {

@Ild

@Column(name="id")
@GeneratedValue(strategy=GenerationType.IDENTITY)
private long id ; ——
private String make ;
private String model ;
private String series ;
private int year ;

public Car() {
}

public long getld() {
return id;
}

Veel olulisi kohti ndites mida vaadata.

* Andmebaasiiihenduse parameetrid

MvcConfiguration.java

|5] Deployment Descriptor; REST _app
+38 13va Resources

El% srifmain)java

El"-El kb, idud0g0, resk, config
PoE MR cConfiquration, java
=58 tro.idu00ao, rest, contraller
'D HomeController, java
'D RESTCantroller . java

Column
il
_'%ake
mocel
zeries

yEEr

Type Hot Hull Default Constraints
numeric10,0) MOT MULL nextyal('car_id": regclass)
text
text
text
numeric(4,0)

public class MvcConfiguration extends WebMvcConfigurerAdapter{
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private static final String PROPERTY_NAME_DATABASE_DRIVER =
"org.postgresql.Driver";
private static final String PROPERTY_NAME_DATABASE_PASSWORD = "";
private static final String PROPERTY_NAME_DATABASE_URL =
"jdbc:postgresql://imbi.1ld.ttu.ee/REST";
private static final String PROPERTY_NAME_DATABASE_USERNAME = "postgres";

Voi MySQL kasutamise korral:

public class MvcConfiguration extends WebMvcConfigurerAdapter{

private static final String PROPERTY_NAME_DATABASE_DRIVER =
"com.mysql.jdbc.Driver"; //"org.postgresql.Driver";
private static final String PROPERTY_NAME_DATABASE_PASSWORD = "idumees42";
private static final String PROPERTY_NAME_DATABASE_URL =
"jdbc:mysql://localhost:3306/car"; //"jdbc:postgresql://imbi.ld.ttu.ee/REST";
private static final String PROPERTY_NAME_DATABASE_USERNAME = "idumees";

//"postgres";

private static final String PROPERTY_NAME_HIBERNATE_DIALECT =
"org.hibernate.dialect.MySQLDialect"; //"org.hibernate.dialect.PostgreSQLDialect";

* Teise REST teenusega ithenduse votmise klass ja aadress.
RESTDataService.java

=52 srcimainfjava

=8 thu.idu0080.rest .canfig

m Mo anfiguration. java

-5 tho.iduDa0 rest. controller

: m HomeController, java

; m RESTConkraller, java

=58 tho.iduongn.rest.data

: Elm Zar.java

; 9 Zar

-5 thu.idunnan rest . service
Elm DakaService.java

. 9 DataService

[+l = | kv ariac
public List<Car> getAllCars() {

Car[] car_array = null;

try

{

RestTemplate restTemplate = new RestTemplate();

car_array =
restTemplate.getForObject("http://localhost:8080/REST_service/service/cars”,
Car[].class) ;

System.out.println("Autosid REST-teenusest:" + car_array.length);

}
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catch(Exception ex)

{
System.out.println("RESTDataService.getAllCars():"+
ex.getMessage());

}

List<Car> car_list= Arrays.aslList(car_array);
return car_list;

4.4. Andmevahetus brauseri ja Spring MVC vahel

Kuidas tekivad JSON formaadis andmed mis server brauserisse saadab? Spring
MVC teeb selle teisenduse automaatselt kui kontrolleris on vastav meetod digesti
kirjutatud.Meetod tagastab Java objekti, JSON-iks konverteerib andmed Spring MVC
eeldusel et projekti teekide hulgas on Jackson-i teegid.

RESTController
@RequestMapping(value="/service/car/{id}",method = RequestMethod.GET,
produces = "application/json")
public @ResponseBody Car getCar(@PathVariable int id) throws IOException{

Car car = dataService.getCarById(id);
]
brauser } Car (Java objekt)
. N Y
Spring MVC pom.xml
<dependency>
<groupld>org.codehaus.jackson</groupld>
Jackson <artifactld>jackson-mapper-asl</artifactid>
<version>1.5.3</version>
</dependency>

l JSON

function get_car(id)

{ I

JQuery
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$.ajaxSetup({ cache: false });

$.ajax({
url: ‘'service/car/' + id , Cgr(Javascnpu
" " objekt)
type: "GET",

dataType: 'json',
success: function(data) {
car_from_server = data;
display_car(data);
console.log(JSON.stringify(data));

}
1)

}
Ule vérgu liiguvad andmed tekstikujul (JSON), kliendi poolel (braiuseris) saadakse

nendest Javascripti objekt JQuery vahendusel.

4.5. Pohilised muudatused naite edasiarendamisel enda lahenduse suunas.

1. Muuta ara andmebaasiuhenduse parameetrid failis MvcConfiguration.java
2. Teha uus , endale sobiv andmeklass (kasutades klassi Car eeskuju).

3. Muuta DataService klassi meetodeid , need peavad niid klassi Car asemel viitama
teie andmeklassile.

4. Muuta RESTControllerit

5. Muuta ja taiendada Javascripti osa.
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