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Krenimo od pocetka...

« HTTP/0.9 (1991)

- Protokol ne zadovoljava potrebe
e Kako odrediti sto nedostaje?

- Potrebno definirati model kako bi Web trebao raditi
* Odgovor

- “HTTP object model”

- /bogimena pogresno tumacen kao model
implementacije HTTP servera
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| bi REST

* REpresentational State Transfer

* Odgovor na potrebu za modelom Weba

* Razvijen od strane grupa za razvoj HTTP protokola
- Glavni kreator Roy Thomas Fielding

* Prva primjena
~ HTTP/1.0 (1994)

e Objavljen

- Doktorska disertacija Roya Fieldinga (2000)
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REST sluzbeno

e Koordinirani skup arhitekturalnih ogranicenja s
ciljem minimiziranja latencije i generalne mrezne
komunikacije, te maksimiziranja nezavisnosti i
skalabilnosti komponenata implementacije

* 6 ogranicenja (constraint) Cini REST stil arhitekture
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Client-Server

» Separation of concerns

e Rezultat

- Nezavisan razvoj komponenata

- Komponente pojednostavljene

Service Consumer Service
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Stateless

* Server ne treba pamtiti stanje aplikacije

e Rezultat

- Klijent u svakom requestu Salje sve informacije potrebne za
izvrSavanje istoga
e Posljedice
- Poboljsana efikasnost monitoring sustava

- Jednostavniji recovery

- Poboljsana skalabilnost servera (nema potrebe za pohranom
stanja)

- Session state u potpunosti Cuvan na klijentu

- Network overhead
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Stateless

N

Self-Described

Message with all
info needed for
operation




Cache
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e Podaci responsea oznacavaju su kao cacheable ili

non-cacheable

* Posljedice

- Poboljsana efikasnost, skalabilnost, te performanse iz

korisnicke perspektive

- Smanjena pouzdanost (Sto ako je podatak zastario)

> Server

;

\

Cache will avoid
full trip to server
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Uniform Interface

e Sve komponente arhitekture moraju dijeliti isto
tehnicko sucelje

- Sucelje dovoljno genericko za primjenu na siroki raspon
domena

* Prednost
- Sve komponente arhitekture “znaju” jezik komunikacije
* Mana

- /bog standardiziranosti sucelja, smanjena efikasnost

BIVE
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Uniform Interface

e Zahtjevi na izgled korisnickog sucelja:

- |dentification of resources

- Manipulation of resources through representations

- Self descriptive messages

- Hypermedia as the engine of application state (HATEOAS)

resource iduntifier syniax
[&.9. UAL)
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Layered System

* Rjesenje se moze sastojati od vise slojeva arhitekture
- Sloj ne moze “vidjeti” dalje od iducega u “nizu”
- Manipulacija slojevima prema potrebi
e Slucajevi uporabe
- Enkapsulacija legacy sustava
- Load balancing, shared cache
- Analiza i transformacija poruka

e U praksi

- Proxy, gateway
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Layered System

Interim — Server
> ith new Ap| Client ™ \ith legacy AP
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Code on Demand

* Dozvoljava klijentu da dohvati i izvrsi kod sa
servera

* Bazira se na web-based tehnologijama

- Browser plug-ins

- Applets

- Client-side scripting languages (JavaScript)
* OPCIONALNOQO!
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Richardson Maturity Model

e Model za ocjenjivanje korisnickog API-ja prema
tome kako implementira zahtjeve REST arhitekture

e Autor

- Leonard Richardson

* Objavljen
- QCon konferencija 2008. god.
e 4levela (0 - 3)
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Level 0 : The Swamp of POX

e Jedan URI

- Definira sve operacije (cjelokupnu funkcionalnost)

- Zeljena operacija navodi se u samoj poruci
e Jedan HTTP glagol
- Najcesce POST
e HTTP iskljucivo kao transportni protokol

- Tunneling mehanizam za vlastiti remote interaction
sustav (pr. SOAP)

FIVE
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Level 0: The Swamp of POX

appointmentService

POST <openSlotRequest O——==

< ---0 <openSlotlist

POST <appointmentRequest o———=

= ---0 <appointment

HTTP/1.1 288 OK

POST /appointmentService HTTP/1.1 )
[various headers]

[various other headers]

< SlotList>
<openSlotRequest date = "2010-81-84" doctor = "mjones"/> Ot iotLis

<slot start = "14@8" end = '

<doctor id = "mjones"/>
</slot>
<slot start = "16@@" end = '
<doctor id = "mjones"/>
</slot>

</openSlotList>

50" >

5@">
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Level 0: The Swamp of POX

appointmentService

e
-

POST <openSlotRequest O——==

< ---0 <openSlotlist

POST <appointmentRequest o———=

= ---0 <appointment

POST /appointmentService HTTP/1.1 HTTPA1.1 288 0K

[various other headers] [various headers]

<appointmentRequest> <appolntment>
<slot doctor = "mjones” start = "1400" end = "1450@"/> <slot doctor = "mjones” start = "140@" end = "145@"/>
<patient id = "jsmith"/> <patient id = "jsmith"/>

</appolntmentRequest> </appointment>
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Level 0: The Swamp of POX

appointmentService

POST <openSlotRequest O——==

< ---0 <openSlotlist

POST <appointmentRequest o———=

= ---0 <appointment

POST /appointmentService HTTP/1.1 HTTF/1.1 2@@ 0K

[various other headers] [various headers]

<appointmentRequest> <appointmentRequestFailure>
<slot doctor = "mjones” start = "1400" end = "145@"/> <slot doctor = "mjones” start = "14@0" end = "145@"/>
<patient id = "jsmith"/> <patient id = "jsmith"/>

</appointmentRequest> <reason>5lot not available</reason>

</appointmentRequestFailure>
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Level 1 : Resources

* URI-ji definirani prema resursima aplikacije

* | dalje jedan HTTP glagol

e Divide and conquer metoda

- Veliki service endpoint lomi u vise manjih (jednostavnijih)

resursd




Level 1 : Resources

doctors/mjones

L

POST <openSlotRequest ©O——
< ---0 <ppenSlotList

slots/ 1234

.
s

POST <appointmentRequest ©O——
= =-=--0 <appointment

POST /doctors/mjones HTTP/1.1 HTTP/1.1 288 0K
[various other headers] [various headers]

<openSlotRequest date = "2@10-21-@4"/>
<ppenSlotList>
<slot id = "1234" doctor
<slot id = "5678" doctor
</openSlotList>

QD JavaCro

"mjones"” start
"mjones” start

"145@" />
"1650" />

"140@" end
"1608" end

FIVE
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Level 1 : Resources

doctors/mjones

L

POST <openSlotRequest ©O——
< ---0 <ppenSlotList

slots/ 1234

.
s

POST <appointmentRequest ©O——
= =-=--0 <appointment

POST /slots/1234 HTTP/1.1 HTTF/1.1 2@d 0K
[various other headers] [various headers]
<appointmentRequest> <appointment:>
<patient id = "jsmith"/> <slot id = "1234" doctor = "mjones” start = "14@0" end = "1450@"/>
</appointmentRequest> <patient id = "jsmith”/>

</appointment:
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Level 2 : HTTP Verbs

* Vise URI-ja

. |
S

. |

TTP glagoli i statusi koriste se kako su definirani
necifikacijom

TTP prestaje biti samo transportni protokol

- Koristi se standardni set glagola i statusa kako bi se slicne

situacije rjesavale na slicne i predvidljive nacine

(why reinvent the wheel)




Level 2 : HTTP Verbs

doctors/mjones/slots

Y

GET 'date=20100104&status=open C——
= - =0 200 OK <openSlotList

slots/1234

POST <appointmentRequest O——=
< ---0 20| Created
Location: slots/ 1 234/appointment

HTTR/1.1 288 OK

[various headers]

GET /doctors/mjones/slots?date=28108104&status=open HTTP/1.1
Host: royalhope.nhs.uk

<ppenSlotList>
<slot id = "1234" doctor =
<slot id = "5678" doctor =
</openSlotList>

"mjones" start

"mjones" start =

QD JavaCro

"145@" />
"165@" />

"1400@" end
"1600" end
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Level 2 : HTTP Verbs

doctors/mjones/slots

Y

GET 'date=20100104&status=open C——
= - =0 200 OK <openSlotList

slots/1234

POST <appointmentRequest O——=
< ---0 20| Created
Location: slots/ 1 234/appointment

POST /slots/1234 HTTP/1.1 HTTF/1.1 281 Created
[various other headers] Location: slots/1234/appointment

[various headers]

<appointmentRequest>
<patient id = "jsmith"/= <appolntment>
</appointmentRequest> <slot id = "1234" doctor = "mjones" start = "1488" end = "145@"/>
<patient id = "jsmith"/>
</appolntment>




Level 2 : HTTP Verbs

doctors/mjones/slots

Y

GET 'date=20100104&status=open C——
= - =0 200 OK <openSlotList

slots/1234

POST <appointmentRequest O——=
< ---0 20| Created
Location: slots/ 1 234/appointment

POST /slots/1234 HTTP/1.1

[various other headers]

<appointmentRequest>
<patient id = "jsmith"/>
</appointmentRequest>

HTTP/1.1 4@9 Conflict

[various headers]

<ppenSlotlList>

QD JavaCro

<slot id = "5678" doctor = "mjones" start = "1600" end = "165Q"/>

</openSlotList>
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Level 3 : Hypermedia Controls

HATEOAS
- Hypermedia as the Engine of Application State

* Svakiresponse sadrzi popis akcija trenutno dopustenih korisniku

Prednosti

- Korisnik zna koje akcije smije izvrsiti u datom trenutku

- Dodatni sloj indirekcije (lakse buduce promjene)

° “Mane”

- Network overhead

- Benefitvidljiv tek u long-termu
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Level 3 : Hypermedia Controls

doctors/mjones/slots

—
=

GET 'date=201001048status=ocpen ~O——=
<= ---0 200 OK <openSlotList

;hnkrel=‘?hnkrﬂhfﬂnﬂbnnk"
uri = "fslots/1234"

slots/ 1234

POST <appointmentRequest o——

<=--U 20| Created
Location: hetp:/iroyalhope.nhs.ulk/slots/ | 234/appointment

GET /doctors/mjones/slots?date=20108104&status=open HTTP/1.1 HTTP/1.1 28@ OK

Host: royalhope.nhs.uk [various headers]

ZppenSlotlist>
<slot id = "1234" doctor = "mjones" start = "1400" end = "145@">
<link rel = "/linkrels/slot/book”
uri = "/slots/1234"/>
</slot>
<slot id = "5678" doctor = "mjones" start = "160@" end = "165@8">

<link rel = "/linkrels/slot/book”
uri = "/slots/5678"/>
</slot>
</openSlotList>

FIVE
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Level 3 : Hypermedia Controls

doctors/mjones/slots

GET ’date=201001048status=open =~ O———=
<= ---0 200 OK <openSlotList
;-Iink rel = "flinkrels/slovbook”
uri = “fslots/ 1234
slots/1234
—————————————————————————————— "'P_‘
POST <appointmentRequest o——=
<---0 201 Created

Location: hetp:firoyalhope.nhs.uldslots/ 1 234/appeintment

POST /slots/1234 HTTP/1.1

[various other headers]

<appoilntmentRequest>
<patient id = "jsmith"/>
</appointmentRequest>

HTTR/1.1 281 C
Location: http

[various heade

<appolintment>
<slot id ="
<patient id
<link rel =
uri =

<link rel =
uri =

<link rel =
uri =

<link rel =
uri =

<link rel
uri

<link rel

uri

</appointment>

reated
://royalhope . nhs.uk/slots/1234/appointment

rs]

1234" doctor = "mjones” start = "14@0" end = "1458"/>

= "jsmith"/>

"/linkrels/appointment/cancel”
"/slots/1234/appointment” />
"flinkrels/appointment/addTest”
"/slots/1234/appointment/tests” />

"self”

"/slots/1234/appointment” />
"flinkrels/appointment/changeTime”
"/doctors/mjones/slots?date=2@8108184@status=open” />
"/linkrels/appointment/updateContactInfo”
"/patients/jsmith/contactInfo”/>
"flinkrels/help"”

"/help/appointment"/>

BIVE
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