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1. ántrodWction
TKLV VSHFLILFDWLRQ GHILQHV D VHW RI JDYD APIV IRU WKH GHYHORSPHQW RI :HE VHUYLFHV EXLOW DFFRUGLQJ WR WKH RHSUHVHQWDWLRQDO
SWDWH TUDQVIHU>1@ (REST) DUFKLWHFWXUDO VW\OH. RHDGHUV DUH DVVXPHG WR EH IDPLOLDU ZLWK REST; IRU PRUH LQIRUPDWLRQ DERXW WKH
REST DUFKLWHFWXUDO VW\OH DQG RESTIXO :HE VHUYLFHV, VHH:

AUFKLWHFWXUDO SW\OHV DQG WKH DHVLJQ RI NHWZRUN-EDVHG SRIWZDUH AUFKLWHFWXUHV>1@

RHSUHVHQWDWLRQDO SWDWH TUDQVIHU RQ :LNLSHGLD>3@

1.1. StatWs
TKLV LV WKH ILQDO UHOHDVH RI YHUVLRQ 3.0. TKH LVVXH WUDFNLQJ V\VWHP IRU WKLV UHOHDVH FDQ EH IRXQG DW:

KWWSV://JLWKXE.FRP/HFOLSVH-HH4M/MD[UV-DSL/LVVXHV

TKH FRUUHVSRQGLQJ JDYDGRFV FDQ EH IRXQG RQOLQH DW:

KWWSV://MDNDUWD.HH/VSHFLILFDWLRQV/UHVWIXO-ZV/3.0/DSLGRFV/

A FRPSDWLEOH LPSOHPHQWDWLRQ FDQ EH REWDLQHG IURP:

KWWSV://HFOLSVH-HH4M.JLWKXE.LR/MHUVH\/

TKH SURMHFW WHDP VHHNV IHHGEDFN IURP WKH FRPPXQLW\ RQ DQ\ DVSHFW RI WKLV VSHFLILFDWLRQ, SOHDVH VHQG FRPPHQWV WR:

MD[UV-GHY@HFOLSVH.RUJ

1.2. Goals
TKH IROORZLQJ DUH WKH JRDOV RI WKH API:

POJO-baVed

TKH API ZLOO SURYLGH D VHW RI DQQRWDWLRQV DQG DVVRFLDWHG FODVVHV/LQWHUIDFHV WKDW PD\ EH XVHG ZLWK POJOV LQ RUGHU WR
H[SRVH WKHP DV :HE UHVRXUFHV. TKH VSHFLILFDWLRQ ZLOO GHILQH REMHFW OLIHF\FOH DQG VFRSH.

HTTP-ceQWUic

TKH VSHFLILFDWLRQ ZLOO DVVXPH HTTP>4@ LV WKH XQGHUO\LQJ QHWZRUN SURWRFRO DQG ZLOO SURYLGH D FOHDU PDSSLQJ EHWZHHQ
HTTP DQG URI>5@ HOHPHQWV DQG WKH FRUUHVSRQGLQJ API FODVVHV DQG DQQRWDWLRQV. TKH API ZLOO SURYLGH KLJK OHYHO VXSSRUW
IRU FRPPRQ HTTP XVDJH SDWWHUQV DQG ZLOO EH VXIILFLHQWO\ IOH[LEOH WR VXSSRUW D YDULHW\ RI HTTP DSSOLFDWLRQV LQFOXGLQJ
:HEDA9>6@ DQG WKH AWRP PXEOLVKLQJ PURWRFRO>7@.

FRUmaW iQdeSeQdeQce

TKH API ZLOO EH DSSOLFDEOH WR D ZLGH YDULHW\ RI HTTP HQWLW\ ERG\ FRQWHQW W\SHV. IW ZLOO SURYLGH WKH QHFHVVDU\ SOXJJDELOLW\
WR DOORZ DGGLWLRQDO W\SHV WR EH DGGHG E\ DQ DSSOLFDWLRQ LQ D VWDQGDUG PDQQHU.

CRQWaiQeU iQdeSeQdeQce

AUWLIDFWV XVLQJ WKH API ZLOO EH GHSOR\DEOH LQ D YDULHW\ RI :HE-WLHU FRQWDLQHUV. TKH VSHFLILFDWLRQ ZLOO GHILQH KRZ DUWLIDFWV
DUH GHSOR\HG LQ D SHUYOHW>8@ FRQWDLQHU DQG DV D JA;-:S>9@ PURYLGHU.

https://github.com/eclipse-ee4j/jaxrs-api/issues
https://jakarta.ee/specifications/restful-ws/3.0/apidocs/
https://eclipse-ee4j.github.io/jersey/
mailto:jaxrs-dev@eclipse.org


Inclusion in Jakarta EE

TKH VSHFLILFDWLRQ ZLOO GHILQH WKH HQYLURQPHQW IRU D WHE UHVRXUFH FODVV KRVWHG LQ D JDNDUWD EE FRQWDLQHU DQG ZLOO VSHFLI\
KRZ WR XVH JDNDUWD EE IHDWXUHV DQG FRPSRQHQWV ZLWKLQ D WHE UHVRXUFH FODVV.

1.3. NQP-GQalU
TKH IROORZLQJ DUH QRQ-JRDOV:

Support for JaYa Yersions prior to JaYa SE 8

TKH API ZLOO PDNH H[WHQVLYH XVH RI DQQRWDWLRQV DQG ODPEGD H[SUHVVLRQV WKDW UHTXLUH JDYD SE 8 RU ODWHU.

Description, registration and discoYer\

TKH VSHFLILFDWLRQ ZLOO QHLWKHU GHILQH QRU UHTXLUH DQ\ VHUYLFH GHVFULSWLRQ, UHJLVWUDWLRQ RU GLVFRYHU\ FDSDELOLW\.

HTTP Stack

TKH VSHFLILFDWLRQ ZLOO QRW GHILQH D QHZ HTTP VWDFN. HTTP SURWRFRO VXSSRUW LV SURYLGHG E\ D FRQWDLQHU WKDW KRVWV DUWLIDFWV
GHYHORSHG XVLQJ WKH API.

Data model/format classes

TKH API ZLOO QRW GHILQH FODVVHV WKDW VXSSRUW PDQLSXODWLRQ RI HQWLW\ ERG\ FRQWHQW, UDWKHU LW ZLOO SURYLGH SOXJJDELOLW\ WR
DOORZ VXFK FODVVHV WR EH XVHG E\ DUWLIDFWV GHYHORSHG XVLQJ WKH API.

1.4. CQPXePViQPU
TKH NH\ZRUGV CMUST', CMUST NOT', CREQUIRED', CSHALL', CSHALL NOT', CSHOULD', CSHOULD NOT', CRECOMMENDED',
CMA<', DQG COPTIONAL' LQ WKLV GRFXPHQW DUH WR EH LQWHUSUHWHG DV GHVFULEHG LQ RFC 2119>10@.

JDYD FRGH DQG VDPSOH GDWD IUDJPHQWV DUH IRUPDWWHG DV VKRZQ LQ ILJXUH >1.1@:

URIV RI WKH JHQHUDO IRUP CKWWS://H[DPSOH.RUJ/Ñ ' DQG CKWWS://H[DPSOH.FRP/Ñ ' UHSUHVHQW DSSOLFDWLRQ RU FRQWH[W-GHSHQGHQW
URIV.

AOO SDUWV RI WKLV VSHFLILFDWLRQ DUH QRUPDWLYH, ZLWK WKH H[FHSWLRQ RI H[DPSOHV, QRWHV DQG VHFWLRQV H[SOLFLWO\ PDUNHG DV CNRQ-
NRUPDWLYH'. NRQ-QRUPDWLYH QRWHV DUH IRUPDWWHG DV VKRZQ EHORZ.

Note: ThiV iV a nRWe.

1.5. TeTOiPQlQg[
Resource class

A JDYD FODVV WKDW XVHV JAX-RSbDQQRWDWLRQV WR LPSOHPHQW D FRUUHVSRQGLQJ WHE UHVRXUFH, VHH CKDSWHU >UHVRXUFHV@.

Root resource class

package com.e[ample.hello; 
 
public class Hello ^ 
    public static Yoid main(String args[]) ^ 
    S\stem.out.println("Hello World"); 
    ` 
`

JAVA



A resoXrce class aQQRWaWed ZLWK @PaWh . RRRW UeVRXUce cOaVVeV SURYLde WKe URRWV Rf WKe UeVRXUce cOaVV WUee aQd SURYLde
acceVV WR VXb-UeVRXUceV, Vee CKaSWeU [UeVRXUceV].

Request method designator

A UXQWLPe aQQRWaWLRQ aQQRWaWed ZLWK @HWWSMeWhRd . UVed WR LdeQWLf\ WKe HTTP UeTXeVW PeWKRd WR be KaQdOed b\ a
resoXrce method.

Resource method

A PeWKRd Rf a resoXrce class aQQRWaWed ZLWK a reqXest method designator WKaW LV XVed WR KaQdOe UeTXeVWV RQ WKe
cRUUeVSRQdLQJ UeVRXUce, Vee ReVRXUce MeWKRdV.

Sub-resource locator

A PeWKRd Rf a resoXrce class WKaW LV XVed WR ORcaWe VXb-UeVRXUceV Rf WKe cRUUeVSRQdLQJ UeVRXUce, Vee SXb ReVRXUceV.

Sub-resource method

A PeWKRd Rf a resoXrce class WKaW LV XVed WR KaQdOe UeTXeVWV RQ a VXb-UeVRXUce Rf WKe cRUUeVSRQdLQJ UeVRXUce, Vee SXb
ReVRXUceV.

Provider

AQ LPSOePeQWaWLRQ Rf a JAX-RSbe[WeQVLRQ LQWeUface. PURYLdeUV e[WeQd WKe caSabLOLWLeV Rf a JAX-RSbUXQWLPe aQd aUe
deVcULbed LQ CKaSWeU PURYLdeUV.

Filter

A SURYLdeU XVed fRU fLOWeULQJ UeTXeVWV aQd UeVSRQVeV.

Entity Interceptor

A SURYLdeU XVed fRU LQWeUceSWLQJ caOOV WR PeVVaJe bRd\ UeadeUV aQd ZULWeUV.

Invocation

A COLeQW API RbMecW WKaW caQ be cRQfLJXUed WR LVVXe aQ HTTP UeTXeVW.

WebTarget

TKe UecLSLeQW Rf aQ IQYRcaWLRQ, LdeQWLfLed b\ a URI.

Link

A URI ZLWK addLWLRQaO PeWa-daWa VXcK aV a PedLa W\Se, a UeOaWLRQ, a WLWOe, eWc.

1.6. ProjecV Team Members
TKLV VSecLfLcaWLRQ LV beLQJ deYeORSed aV SaUW Rf JaNaUWa RESTfXO Web SeUYLceV SURMecW XQdeU WKe JaNaUWa EE SSecLfLcaWLRQ
PURceVV. IW LV WKe UeVXOW Rf WKe cROOabRUaWLYe ZRUN Rf WKe SURMecW WeaP aQd YaULRXV cRQWULbXWRUV.

TKe fROORZLQJ aUe WKe cXUUeQW cRPPLWWeUV Rf WKe JaNaUWa RESTfXO Web SeUYLceV VSecLfLcaWLRQ SURMecW:

ÜÉÜSebaVWLaQ DaVcKQeU (IBM)

ÜÉÜCKULVWLaQ KaOWeSRWK (LQdLYLdXaO)

ÜÉÜMaUNXV KaUJ (LQdLYLdXaO)



ÜÉÜAQG\ MFCULJKW (IBM)

ÜÉÜSDQWLDJR PHULFDV-GHHUWVHQ (OUDFOH)

JA;-RS 2.1 KDV EHHQ GHYHORSHG DV SDUW RI JSR 370 XQGHU WKH JDYD CRPPXQLW\ PURFHVV. TKH IROORZLQJ DUH IRUPHU JURXS
PHPEHUV RI WKH JSR 370 E[SHUW GURXS:

ÜÉÜSHUJH\ BHU\R]NLQ (TDOHQG SA)

ÜÉÜAGDP BLHQ (IQGLYLGXDO MHPEHU)

ÜÉÜSHEDVWLDQ DDVKQHU (IQGLYLGXDO MHPEHU)

ÜÉÜMDUNXV KDUJ (IQGLYLGXDO MHPEHU)

ÜÉÜCDVH\ LHH (VLVLRQ SHUYLFH PODQ)

ÜÉÜMDUFRV LXQD (IQGLYLGXDO MHPEHU)

ÜÉÜAQG\ MFCULJKW (IBM)

ÜÉÜJXOLDQ RHVFKNH (IQGLYLGXDO MHPEHU)

ÜÉÜAOHVVLR SROGDQR (RHG HDW)

TKH IROORZLQJ DUH IRUPHU JURXS PHPEHUV RI WKH JSR 339 E[SHUW GURXS:

ÜÉÜJDQ AOJHUPXVVHQ (IQGLYLGXDO MHPEHU)

ÜÉÜFORUHQW BHQLRW (O:2)

ÜÉÜSHUJH\ BHU\R]NLQ (TDOHQG SA)

ÜÉÜAGDP BLHQ (IQGLYLGXDO MHPEHU)

ÜÉÜBLOO BXUNH (RHG HDW)

ÜÉÜCOLQWRQ L. CRPEV (IQGLYLGXDO MHPEHU)

ÜÉÜJLDQ :X DDL (IBM)

ÜÉÜBLOO DH HRUD (IQGLYLGXDO MHPEHU)

ÜÉÜMDUNXV KDUJ (IQGLYLGXDO MHPEHU)

ÜÉÜSDVWU\ MDOODGL (HBD\, IQF)

ÜÉÜJXOLDQ RHVFKNH (IQGLYLGXDO MHPEHU)

ÜÉÜGXLOKHUPH GH A]HYHGR SLOYHLUD (IQGLYLGXDO MHPEHU)

ÜÉÜS\QRGLQRV, DLRQ\VLRV G. (IQGLYLGXDO MHPEHU)



JAX-RS 1.X KaV bHHQ GHYHORSHG aV SaUW RI JSR 311 XQGHU WKH JaYa CRPPXQLW\ PURFHVV. TKH IROORZLQJ ZHUH JURXS PHPbHUV
RI WKH JSR 311 E[SHUW GURXS:

ÜÉÜHHLNR BUaXQ (RHG HaW MLGGOHZaUH LLC)

ÜÉÜLaUU\ CabOH (BEA S\VWHPV)

ÜÉÜRR\ FLHOGLQJ (Da\ SRIWZaUH, IQF.)

ÜÉÜHaUSUHHW GHHNHH (NRUWHO)

ÜÉÜNLFNROaV GUabRYaV (IQGLYLGXaO MHPbHU)

ÜÉÜMaUN HaQVHQ (IQGLYLGXaO MHPbHU)

ÜÉÜJRKQ HaUb\ (IQGLYLGXaO MHPbHU)

ÜÉÜHaR HH (IQGLYLGXaO MHPbHU)

ÜÉÜR\aQ HHaWRQ (IQGLYLGXaO MHPbHU)

ÜÉÜDaYLG HHQVOH\ (IQGLYLGXaO MHPbHU)

ÜÉÜSWHSKaQ KRRSV (IQGLYLGXaO MHPbHU)

ÜÉÜCKaQJVKLQ LHH (NCVRIW CRUSRUaWLRQ)

ÜÉÜFUaQFRLV LH\JXHV (AOFaWHO-LXFHQW)

ÜÉÜJHURPH LRXYHO (IQGLYLGXaO MHPbHU)

ÜÉÜHaPLG BHQ MaOHN (FXMLWVX LLPLWHG)

ÜÉÜR\aQ J. MFDRQRXJK (IQGLYLGXaO MHPbHU)

ÜÉÜFHOL[ MHVFKbHUJHU (Da\ SRIWZaUH, IQF.)

ÜÉÜDaYLG OUFKaUG (BEA S\VWHPV)

ÜÉÜDKaQML R. PUaVaQQa (IQGLYLGXaO MHPbHU)

ÜÉÜJXOLaQ RHVFKNH (IQGLYLGXaO MHPbHU)

ÜÉÜJaQ SFKXO]-HRIHQ (IQGLYLGXaO MHPbHU)

ÜÉÜJRHO SPLWK (IBM)

ÜÉÜSWHIaQ TLONRY (LQQRQ DHXWVFKOaQG GPbH)

1.7. AcknoYledgements



DXULQJ WKH FRXUVH RI WKLV VSHFLILFaWLRQ ZH UHFHLYHG JUHaW FRQWULbXWLRQV aQG VXJJHVWLRQV IURP PaQ\ LQGLYLGXaOV. SSHFLaO
WKaQNV WR MaUHN PRWRFLaU aQG MLFKaO GaMGRV. AOVR GXQQaU MRUOLQJ, OQGUHM MLKaO\L, AUMaQ TLMPV, GXLOOHUPR GRQ]aOHV GH
AJXHUR, CKULVWLaQ KaOWHSRWK aQG PaQ\, PaQ\ RWKHUV. LaVW bXW QRW OHaVW WR WKH JSR 370 E[SHUW GURXS IRU aOO WKHLU
FRQWULbXWLRQV.

DXULQJ WKH FRXUVH RI JSR 339 ZH UHFHLYHG PaQ\ H[FHOOHQW VXJJHVWLRQV. SSHFLaO WKaQNV WR MaUWLQ MaWXOa, GHUaUG DaYLVRQ,
JaNXb PRGOHVaN aQG PaYHO BXFHN IURP OUaFOH aV ZHOO aV PHWH MXLU aQG EPPaQXHO BHUQaUG IURP RHG HaW. AOVR WR GXQQaU
MRUOLQJ aQG RRQ SLJaO (RHG HaW) IRU WKHLU VXJJHVWLRQV RQ KRZ WR LPSURYH UHVRXUFH YaOLGaWLRQ, aQG WR MaWWLaV AUWKXUVVRQ
IRU KLV LQVLJKWV RQ K\SHUPHGLa.

DXULQJ WKH FRXUVH RI JSR 311 ZH UHFHLYHG PaQ\ H[FHOOHQW VXJJHVWLRQV RQ WKH JSR aQG JHUVH\ (RI) PaLOLQJ OLVWV, WKaQNV LQ
SaUWLFXOaU WR JaPHV MaQJHU (THOVWUa) aQG RHWR BaFKPaQQ-GP¾U (TULaOR[) IRU WKHLU FRQWULbXWLRQV. TKH IROORZLQJ LQGLYLGXaOV
(aOO SXQ MLFURV\VWHPV aW WKH WLPH) KaYH aOVR PaGH LQYaOXabOH WHFKQLFaO FRQWULbXWLRQV: RRbHUWR CKLQQLFL, DLaQQH JLaR (TCK),
RRQ MRQ]LOOR, RaMLY MRUGaQL, EGXaUGR PHOHJUL-LORSaUW, JaNXb PRGOHVaN (RI) aQG BLOO SKaQQRQ.

TKH GeQeUicEQWiW\  FOaVV ZaV LQVSLUHG b\ WKH GRRJOH GXLFH T\SeLiWeUaO  FOaVV. OXU WKaQNV WR BRb LHH aQG GRRJOH IRU
GRQaWLQJ WKLV FOaVV WR JAX-RS.



2. ARRNKEaVKQPU
A JAX-RSbaSSOLcaWLRQ cRQVLVWV RI RQe RU PRUe UeVRXUceV (Vee CKaSWeU ReVRXUceV) aQd ]eUR RU PRUe SURYLdeUV (Vee CKaSWeU
PURYLdeUV). TKLV cKaSWeU deVcULbeV aVSecWV RI JAX-RSbWKaW aSSO\ WR aQ aSSOLcaWLRQ aV a ZKROe, VXbVeTXeQW cKaSWeUV deVcULbe
SaUWLcXOaU aVSecWV RI a JAX-RSbaSSOLcaWLRQ aQd UeTXLUePeQWV RQ JAX-RSbLPSOePeQWaWLRQV.

2.1. CQPÕIWTaVKQP
TKe UeVRXUceV aQd SURYLdeUV WKaW PaNe XS a JAX-RSbaSSOLcaWLRQ aUe cRQILJXUed YLa aQ aSSOLcaWLRQ-VXSSOLed VXbcOaVV RI
Application . AQ LPSOePeQWaWLRQ MAY SURYLde aOWeUQaWe PecKaQLVPV IRU ORcaWLQJ UeVRXUce cOaVVeV aQd SURYLdeUV (e.J.
UXQWLPe cOaVV VcaQQLQJ) bXW XVe RI Application  LV WKe RQO\ SRUWabOe PeaQV RI cRQILJXUaWLRQ.

2.2. VGTKÕEaVKQP
SSecLILc aSSOLcaWLRQ UeTXLUePeQWV aUe deWaLOed WKURXJKRXW WKLV VSecLILcaWLRQ aQd WKe JAX-RSbJaYadRcV. IPSOePeQWaWLRQV
MAY SeUIRUP YeULILcaWLRQ VWeSV WKaW JR be\RQd ZKaW LW LV VWaWed LQ WKLV dRcXPeQW.

A JAX-RSbLPSOePeQWaWLRQ MAY UeSRUW aQ eUURU cRQdLWLRQ LI LW deWecWV WKaW WZR RU PRUe UeVRXUceV cRXOd UeVXOW LQ aQ
aPbLJXLW\ dXULQJ WKe e[ecXWLRQ RI WKe aOJRULWKP deVcULbed ReTXeVW MaWcKLQJ. FRU e[aPSOe, LI WZR UeVRXUce PeWKRdV LQ WKe
VaPe UeVRXUce cOaVV KaYe LdeQWLcaO (RU eYeQ LQWeUVecWLQJ) YaOXeV LQ aOO WKe aQQRWaWLRQV WKaW aUe UeOeYaQW WR WKe aOJRULWKP
deVcULbed LQ WKaW VecWLRQ. TKe e[acW VeW RI YeULILcaWLRQ VWeSV aV ZeOO aV WKe eUURU UeSRUWLQJ PecKaQLVP LV LPSOePeQWaWLRQ
deSeQdeQW.

2.3. PWDNKEaVKQP
ASSOLcaWLRQV aUe SXbOLVKed LQ dLIIeUeQW Za\V deSeQdLQJ RQ ZKeWKeU WKe aSSOLcaWLRQ LV UXQ LQ a JaYa SE eQYLURQPeQW RU
ZLWKLQ a cRQWaLQeU. TKLV VecWLRQ deVcULbeV WKe aOWeUQaWe PeaQV RI SXbOLcaWLRQ.

2.3.1. JaXa SE

IQ a JaYa SE eQYLURQPeQW a cRQILJXUed LQVWaQce RI aQ eQdSRLQW cOaVV caQ be RbWaLQed XVLQJ WKe createEndpoint  PeWKRd
RI RuntimeDelegate . TKe aSSOLcaWLRQ VXSSOLeV aQ LQVWaQce RI Application  aQd WKe W\Se RI eQdSRLQW UeTXLUed. AQ
LPSOePeQWaWLRQ MAY VXSSRUW ]eUR RU PRUe eQdSRLQW W\SeV RI aQ\ deVLUed W\Se.

HRZ WKe UeVXOWLQJ eQdSRLQW cOaVV LQVWaQce LV XVed WR SXbOLVK WKe aSSOLcaWLRQ LV RXWVLde WKe VcRSe RI WKLV VSecLILcaWLRQ.

2.3.1.1. JAX-WS

AQ LPSOePeQWaWLRQ WKaW VXSSRUWV SXbOLcaWLRQ YLa JAX-WS MUST VXSSRUW createEndpoint  ZLWK aQ eQdSRLQW W\Se RI
jakarta.[ml.Zs.Provider . JAX-WS deVcULbeV KRZ a Provider  baVed eQdSRLQW caQ be SXbOLVKed LQ aQ SE eQYLURQPeQW.

2.3.2. SGTXNGV

A JAX-RSbaSSOLcaWLRQ LV SacNaJed aV a Web aSSOLcaWLRQ LQ a .Zar  ILOe. TKe aSSOLcaWLRQ cOaVVeV aUe SacNaJed LQ WEB-
INF/classes  RU WEB-INF/lib  aQd UeTXLUed OLbUaULeV aUe SacNaJed LQ WEB-INF/lib . See WKe SeUYOeW VSecLILcaWLRQ IRU IXOO
deWaLOV RQ SacNaJLQJ RI Zeb aSSOLcaWLRQV.

IW LV RECOMMENDED WKaW LPSOePeQWaWLRQV VXSSRUW WKe SeUYOeW 3 IUaPeZRUN SOXJJabLOLW\ PecKaQLVP WR eQabOe SRUWabLOLW\
beWZeeQ cRQWaLQeUV aQd WR aYaLO WKePVeOYeV RI cRQWaLQeU-VXSSOLed cOaVV VcaQQLQJ IacLOLWLeV. WKeQ XVLQJ WKe SOXJJabLOLW\
PecKaQLVP WKe IROORZLQJ cRQdLWLRQV MUST be PeW:



If no ASSOicaWiRQ  VXbcOaVV iV SUeVeQW, JAX-RS iPSOePeQWaWiRQV aUe REQUIRED WR d\QaPicaOO\ add a VeUYOeW aQd VeW iWV
QaPe WR

jaNaUWa.ZV.UV.cRUe.ASSOicaWiRQ

aQd WR aXWRPaWicaOO\ diVcRYeU aOO URRW UeVRXUce cOaVVeV aQd SURYideUV Zhich MUST be SacNaged ZiWh Whe aSSOicaWiRQ.
AddiWiRQaOO\, Whe aSSOicaWiRQ MUST be SacNaged ZiWh a Zeb.[PO  WhaW VSecifieV a VeUYOeW PaSSiQg fRU Whe added VeUYOeW.
AQ e[aPSOe Rf VXch a Zeb.[PO  fiOe iV:

If aQ ASSOicaWiRQ  VXbcOaVV iV SUeVeQW:

If WheUe iV aOUead\ a VeUYOeW WhaW haQdOeV WhiV aSSOicaWiRQ. ThaW iV, a VeUYOeW WhaW haV aQ iQiWiaOi]aWiRQ SaUaPeWeU QaPed

jaNaUWa.ZV.UV.ASSOicaWiRQ

ZhRVe YaOXe iV Whe fXOO\ TXaOified QaPe Rf Whe ASSOicaWiRQ  VXbcOaVV, WheQ QR addiWiRQaO cRQfigXUaWiRQ VWeSV aUe
UeTXiUed b\ Whe JAX-RS iPSOePeQWaWiRQ.

If no VeUYOeW haQdOeV WhiV aSSOicaWiRQ, JAX-RS iPSOePeQWaWiRQV aUe REQUIRED WR d\QaPicaOO\ add a VeUYOeW ZhRVe
fXOO\ TXaOified QaPe PXVW be WhaW Rf Whe ASSOicaWiRQ  VXbcOaVV. If Whe ASSOicaWiRQ  VXbcOaVV iV aQQRWaWed ZiWh
@ASSOicaWiRQPaWh , iPSOePeQWaWiRQV aUe REQUIRED WR XVe Whe YaOXe Rf WhiV aQQRWaWiRQ aSSeQded ZiWh "/*" WR defiQe
a PaSSiQg fRU Whe added VeUYeU. OWheUZiVe, Whe aSSOicaWiRQ MUST be SacNaged ZiWh a Zeb.[PO  WhaW VSecifieV a
VeUYOeW PaSSiQg. FRU e[aPSOe, if RUg.e[aPSOe.M\ASSOicaWiRQ  iV Whe QaPe Rf Whe ASSOicaWiRQ  VXbcOaVV, a VaPSOe
Zeb.[PO  ZRXOd be:

WheQ aQ ASSOicaWiRQ  VXbcOaVV iV SUeVeQW iQ Whe aUchiYe, if bRWh ASSOicaWiRQ.geWCOaVVeV  aQd
ASSOicaWiRQ.geWSiQgOeWRQV  UeWXUQ aQ ePSW\ cROOecWiRQ WheQ aOO URRW UeVRXUce cOaVVeV aQd SURYideUV SacNaged iQ Whe
Zeb aSSOicaWiRQ MUST be iQcOXded aQd Whe JAX-RS iPSOePeQWaWiRQ iV REQUIRED WR diVcRYeU WheP aXWRPaWicaOO\ b\
VcaQQiQg a .ZaU  fiOe aV deVcUibed abRYe. If eiWheU geWCOaVVeV  RU geWSiQgOeWRQV  UeWXUQV a QRQ-ePSW\ cROOecWiRQ WheQ
RQO\ WhRVe cOaVVeV RU ViQgOeWRQV UeWXUQed MUST be iQcOXded iQ Whe SXbOiVhed JAX-RSbaSSOicaWiRQ.

<Zeb-aSS YeUViRQ="3.0" [POQV="hWWS://jaYa.VXQ.cRP/[PO/QV/jaYaee" 
    [POQV:[Vi="hWWS://ZZZ.Z3.RUg/2001/XMLSchePa-iQVWaQce" 
    [Vi:VchePaLRcaWiRQ="hWWS://jaYa.VXQ.cRP/[PO/QV/jaYaee 
        hWWS://jaYa.VXQ.cRP/[PO/QV/jaYaee/Zeb-aSS_3_0.[Vd"> 
    <VeUYOeW> 
        <VeUYOeW-QaPe>jaNaUWa.ZV.UV.cRUe.ASSOicaWiRQ</VeUYOeW-QaPe> 
    </VeUYOeW> 
    <VeUYOeW-PaSSiQg> 
        <VeUYOeW-QaPe>jaNaUWa.ZV.UV.cRUe.ASSOicaWiRQ</VeUYOeW-QaPe> 
        <XUO-SaWWeUQ>/P\UeVRXUceV/*</XUO-SaWWeUQ> 
    </VeUYOeW-PaSSiQg>
</Zeb-aSS>

XML

<Zeb-aSS YeUViRQ="3.0" [POQV="hWWS://jaYa.VXQ.cRP/[PO/QV/jaYaee" 
    [POQV:[Vi="hWWS://ZZZ.Z3.RUg/2001/XMLSchePa-iQVWaQce" 
    [Vi:VchePaLRcaWiRQ="hWWS://jaYa.VXQ.cRP/[PO/QV/jaYaee 
        hWWS://jaYa.VXQ.cRP/[PO/QV/jaYaee/Zeb-aSS_3_0.[Vd"> 
    <VeUYOeW> 
        <VeUYOeW-QaPe>RUg.e[aPSOe.M\ASSOicaWiRQ</VeUYOeW-QaPe> 
    </VeUYOeW> 
    <VeUYOeW-PaSSiQg> 
        <VeUYOeW-QaPe>RUg.e[aPSOe.M\ASSOicaWiRQ</VeUYOeW-QaPe> 
        <XUO-SaWWeUQ>/P\UeVRXUceV/*</XUO-SaWWeUQ> 
    </VeUYOeW-PaSSiQg>
</Zeb-aSS>

XML



The fROORZLQg WabOe VXPPaUL]eV Whe SeUYOeW 3 fUaPeZRUN SOXggabLOLW\ PechaQLVP:

Table 1. SXmmaU\ Rf SeUYleW 3 fUameZRUk SlXggabiliW\ caVeV

CondiWion AcWion SeUYleW Name Zeb.[ml

NR ASSlicaWiRQ
VXbcOaVV

Add VeUYOeW jakaUWa.ZV.UV.cRUe.ASSlicaWiRQ ReTXLUed fRU VeUYOeW PaSSLQg

ASSlicaWiRQ VXbcOaVV
haQdOed b\ e[LVWLQg
VeUYOeW

(QRQe) (aOUead\ defLQed) NRW UeTXLUed

ASSlicaWiRQ  VXbcOaVV
QRW haQdOed b\ e[LVWLQg
VeUYOeW

Add VeUYOeW SXbcOaVV QaPe If QR @ASSlicaWiRQPaWhbWheQ
UeTXLUed fRU VeUYOeW PaSSLQg

If QRW XVLQg Whe SeUYOeW 3 fUaPeZRUN SOXggabLOLW\ PechaQLVP (e.g.bLQ a SUe-SeUYOeW 3.0 cRQWaLQeU), Whe VeUYleW-claVV  RU
filWeU-claVV  eOePeQW Rf Whe Zeb.[ml  deVcULSWRU SHOULD QaPe Whe JAX-RSbLPSOePeQWaWLRQ-VXSSOLed VeUYOeW RU fLOWeU
cOaVV UeVSecWLYeO\. The ASSlicaWiRQ  VXbcOaVV SHOULD be LdeQWLfLed XVLQg aQ iQiW-SaUam  ZLWh a SaUam-Qame  Rf
jakaUWa.ZV.UV.ASSlicaWiRQ .

NRWe WhaW Whe SeUYOeW 3 fUaPeZRUN SOXggabLOLW\ PechaQLVP deVcULbed abRYe LV baVed RQ VeUYOeWV aQd QRW fLOWeUV.
ASSOLcaWLRQV WhaW SUefeU WR XVe aQ LPSOePeQWaWLRQ-VXSSOLed fLOWeU cOaVV PXVW XVe Whe SUe-SeUYOeW 3.0 cRQfLgXUaWLRQ
PechaQLVP.

2.3.3. OVJeT CQPVaKPeT

AQ LPSOePeQWaWLRQ MAY SURYLde facLOLWLeV WR hRVW a JAX-RSbaSSOLcaWLRQ LQ RWheU W\SeV Rf cRQWaLQeU, VXch facLOLWLeV aUe
RXWVLde Whe VcRSe Rf WhLV VSecLfLcaWLRQ.



3. ReUQWTceU
UVLQJ JAX-RS a WHb UHVRXUcH LV LPSOHPHQWHd aV a UHVRXUcH cOaVV aQd UHTXHVWV aUH KaQdOHd b\ UHVRXUcH PHWKRdV. TKLV
cKaSWHU dHVcULbHV UHVRXUcH cOaVVHV aQd UHVRXUcH PHWKRdV LQ dHWaLO.

3.1. ReUQWTce CNaUUeU
A UHVRXUcH cOaVV LV a JaYa cOaVV WKaW XVHV JAX-RSbaQQRWaWLRQV WR LPSOHPHQW a cRUUHVSRQdLQJ WHb UHVRXUcH. RHVRXUcH cOaVVHV
aUH POJOV WKaW KaYH aW OHaVW RQH PHWKRd aQQRWaWHd ZLWK @PaWh bRU a UHTXHVW PHWKRd dHVLJQaWRU.

3.1.1. LKHec[cNe aPd EPXKTQPOePV

B\ dHIaXOW a QHZ UHVRXUcH cOaVV LQVWaQcH LV cUHaWHd IRU HacK UHTXHVW WR WKaW UHVRXUcH. FLUVW WKH cRQVWUXcWRU (VHH
CRQVWUXcWRUV) LV caOOHd, WKHQ aQ\ UHTXHVWHd dHSHQdHQcLHV aUH LQMHcWHd (VHH FLHOdV aQd BHaQ PURSHUWLHV), WKHQ WKH
aSSURSULaWH PHWKRd (VHH RHVRXUcH MHWKRdV) LV LQYRNHd aQd ILQaOO\ WKH RbMHcW LV PadH aYaLOabOH IRU JaUbaJH cROOHcWLRQ.

AQ LPSOHPHQWaWLRQ MAY RIIHU RWKHU UHVRXUcH cOaVV OLIHc\cOHV, PHcKaQLVPV IRU VSHcLI\LQJ WKHVH aUH RXWVLdH WKH VcRSH RI WKLV
VSHcLILcaWLRQ. E.J.baQ LPSOHPHQWaWLRQ baVHd RQ aQ LQYHUVLRQ-RI-cRQWURO IUaPHZRUN Pa\ VXSSRUW aOO RI WKH OLIHc\cOH RSWLRQV
SURYLdHd b\ WKaW IUaPHZRUN.

3.1.2. CQPUVTWcVQTU

RRRW UHVRXUcH cOaVVHV aUH LQVWaQWLaWHd b\ WKH JAX-RSbUXQWLPH aQd MUST KaYH a SXbOLc cRQVWUXcWRU IRU ZKLcK WKH JAX-
RSbUXQWLPH caQ SURYLdH aOO SaUaPHWHU YaOXHV. NRWH WKaW a ]HUR aUJXPHQW cRQVWUXcWRU LV SHUPLVVLbOH XQdHU WKLV UXOH.

A SXbOLc cRQVWUXcWRU MAY LQcOXdH SaUaPHWHUV aQQRWaWHd ZLWK RQH RI WKH IROORZLQJ: @ConWe[W , @HeaderParam ,
@CookieParam , @MaWri[Param , @QXer\Param bRU @PaWhParam . HRZHYHU, dHSHQdLQJ RQ WKH UHVRXUcH cOaVV OLIHc\cOH aQd
cRQcXUUHQc\, SHU-UHTXHVW LQIRUPaWLRQ Pa\ QRW PaNH VHQVH LQ a cRQVWUXcWRU. II PRUH WKaQ RQH SXbOLc cRQVWUXcWRU LV VXLWabOH
WKHQ aQ LPSOHPHQWaWLRQ MUST XVH WKH RQH ZLWK WKH PRVW SaUaPHWHUV. CKRRVLQJ aPRQJVW VXLWabOH cRQVWUXcWRUV ZLWK WKH
VaPH QXPbHU RI SaUaPHWHUV LV LPSOHPHQWaWLRQ VSHcLILc, LPSOHPHQWaWLRQV SHOULD JHQHUaWH a ZaUQLQJ abRXW VXcK
aPbLJXLW\.

NRQ-URRW UHVRXUcH cOaVVHV aUH LQVWaQWLaWHd b\ aQ aSSOLcaWLRQ aQd dR QRW UHTXLUH WKH abRYH-dHVcULbHd SXbOLc cRQVWUXcWRU.

3.2. FKeNdU aPd BeaP PTQReTVKeU
WKHQ a UHVRXUcH cOaVV LV LQVWaQWLaWHd, WKH YaOXHV RI ILHOdV aQd bHaQ SURSHUWLHV aQQRWaWHd ZLWK RQH WKH IROORZLQJ
aQQRWaWLRQV aUH VHW accRUdLQJ WR WKH VHPaQWLcV RI WKH aQQRWaWLRQ:

@MaWri[Param

E[WUacWV WKH YaOXH RI a URI PaWUL[ SaUaPHWHU.

@QXer\Param

E[WUacWV WKH YaOXH RI a URI TXHU\ SaUaPHWHU.

@PaWhParam

E[WUacWV WKH YaOXH RI a URI WHPSOaWH SaUaPHWHU.

@CookieParam

E[WUacWV WKH YaOXH RI a cRRNLH.



@HeadeUPaUaP

E[WUDFWV WKH YDOXH RI D KHDGHU.

@CRQWe[W

IQMHFWV DQ LQVWDQFH RI D VXSSRUWHG UHVRXUFH, VHH FKDSWHUV CRQWH[W DQG EQYLURQPHQW IRU PRUH GHWDLOV.

BHFDXVH LQMHFWLRQ RFFXUV DW REMHFW FUHDWLRQ WLPH, XVH RI WKHVH DQQRWDWLRQV (ZLWK WKH H[FHSWLRQ RI @CRQWe[W ) RQ UHVRXUFH
FODVV ILHOGV DQG EHDQ SURSHUWLHV LV RQO\ VXSSRUWHG IRU WKH GHIDXOW SHU-UHTXHVW UHVRXUFH FODVV OLIHF\FOH. AQ LPSOHPHQWDWLRQ
SHOULD ZDUQ LI UHVRXUFH FODVVHV ZLWK RWKHU OLIHF\FOHV XVH WKHVH DQQRWDWLRQV RQ UHVRXUFH FODVV ILHOGV RU EHDQ SURSHUWLHV.

A JAX-RSbLPSOHPHQWDWLRQ LV RQO\ UHTXLUHG WR VHW WKH DQQRWDWHG ILHOG DQG EHDQ SURSHUW\ YDOXHV RI LQVWDQFHV FUHDWHG E\ LWV
UXQWLPH. OEMHFWV UHWXUQHG E\ VXE-UHVRXUFH ORFDWRUV (VHH SXE RHVRXUFHV) DUH H[SHFWHG WR EH LQLWLDOL]HG E\ WKHLU FUHDWRU.

VDOLG SDUDPHWHU W\SHV IRU HDFK RI WKH DERYH DQQRWDWLRQV DUH OLVWHG LQ WKH FRUUHVSRQGLQJ JDYDGRF, KRZHYHU LQ JHQHUDO
(H[FOXGLQJ @CRQWe[W ) WKH IROORZLQJ W\SHV DUH VXSSRUWHG:

1. T\SHV IRU ZKLFK D PaUaPCRQYeUWeU bLV DYDLODEOH YLD D UHJLVWHUHG PaUaPCRQYeUWeUPURYLdeU . SHH JDYDGRF IRU WKHVH
FODVVHV IRU PRUH LQIRUPDWLRQ.

2. PULPLWLYH W\SHV.

3. T\SHV WKDW KDYH D FRQVWUXFWRU WKDW DFFHSWV D VLQJOH SWULQg  DUJXPHQW.

4. T\SHV WKDW KDYH D VWDWLF PHWKRG QDPHG YaOXeOf  RU fURPSWULQg  ZLWK D VLQJOH SWULQg  DUJXPHQW WKDW UHWXUQ DQ
LQVWDQFH RI WKH W\SH. II ERWK PHWKRGV DUH SUHVHQW WKHQ YaOXeOf  MUST EH XVHG XQOHVV WKH W\SH LV DQ HQXP LQ ZKLFK FDVH
fURPSWULQg  MUST EH XVHG>1@.

5. LLVW<T> , SeW<T> , RU SRUWedSeW<T> , ZKHUH T  VDWLVILHV 1,3 RU 4 DERYH.

TKH DefaXOWVaOXe  DQQRWDWLRQ PD\ EH XVHG WR VXSSO\ D GHIDXOW YDOXH IRU VRPH RI WKH DERYH, VHH WKH JDYDGRF IRU
DefaXOWVaOXe  IRU XVDJH GHWDLOV DQG UXOHV IRU JHQHUDWLQJ D YDOXH LQ WKH DEVHQFH RI WKLV DQQRWDWLRQ DQG WKH UHTXHVWHG GDWD.
TKH EQcRded  DQQRWDWLRQ PD\ EH XVHG WR GLVDEOH DXWRPDWLF URI GHFRGLQJ IRU @MaWUL[PaUaP , @QXeU\PaUaP , DQG
@PaWhPaUaP bDQQRWDWHG ILHOGV DQG SURSHUWLHV.

A WebASSOLcaWLRQE[ceSWLRQ bWKURZQ GXULQJ FRQVWUXFWLRQ RI ILHOG RU SURSHUW\ YDOXHV XVLQJ DQ\ RI WKH 5 VWHSV OLVWHG DERYH
LV SURFHVVHG GLUHFWO\ DV GHVFULEHG LQ E[FHSWLRQV. OWKHU H[FHSWLRQV WKURZQ GXULQJ FRQVWUXFWLRQ RI ILHOG RU SURSHUW\ YDOXHV
XVLQJ DQ\ RI WKH 5 VWHSV OLVWHG DERYH DUH WUHDWHG DV FOLHQW HUURUV: LI WKH ILHOG RU SURSHUW\ LV DQQRWDWHG ZLWK @MaWUL[PaUaP ,
@QXeU\PaUaP bRU @PaWhPaUaP bWKHQ DQ LPSOHPHQWDWLRQ MUST JHQHUDWH DQ LQVWDQFH RI NRWFRXQdE[ceSWLRQ  (404 VWDWXV)
WKDW ZUDSV WKH WKURZQ H[FHSWLRQ DQG QR HQWLW\; LI WKH ILHOG RU SURSHUW\ LV DQQRWDWHG ZLWK @HeadeUPaUaP bRU
@CRRNLePaUaP bWKHQ DQ LPSOHPHQWDWLRQ MUST JHQHUDWH DQ LQVWDQFH RI BadReTXeVWE[ceSWLRQ  (400 VWDWXV) WKDW ZUDSV WKH
WKURZQ H[FHSWLRQ DQG QR HQWLW\. E[FHSWLRQV MUST EH SURFHVVHG DV GHVFULEHG LQ E[FHSWLRQV.

3.3. ReUQWTce MeVJQdU
RHVRXUFH PHWKRGV DUH PHWKRGV RI D UHVRXUFH FODVV DQQRWDWHG ZLWK D UHTXHVW PHWKRG GHVLJQDWRU. TKH\ DUH XVHG WR KDQGOH
UHTXHVWV DQG MUST FRQIRUP WR FHUWDLQ UHVWULFWLRQV GHVFULEHG LQ WKLV VHFWLRQ.

A UHTXHVW PHWKRG GHVLJQDWRU LV D UXQWLPH DQQRWDWLRQ WKDW LV DQQRWDWHG ZLWK WKH @HWWSMeWhRd bDQQRWDWLRQ. JAX-RSbGHILQHV D
VHW RI UHTXHVW PHWKRG GHVLJQDWRUV IRU WKH FRPPRQ HTTP PHWKRGV: @GET , @POST , @PUT , @DELETE , @PATCH , @HEAD  DQG
@OPTIONS . UVHUV PD\ GHILQH WKHLU RZQ FXVWRP UHTXHVW PHWKRG GHVLJQDWRUV LQFOXGLQJ DOWHUQDWH GHVLJQDWRUV IRU WKH
FRPPRQ HTTP PHWKRGV.



3.3.1. ViUibiliV[

OQO\ pXblic  PHWKRGV PD\ EH H[SRVHG DV UHVRXUFH PHWKRGV. AQ LPSOHPHQWDWLRQ SHOULD ZDUQ XVHUV LI D QRQ- pXblic
PHWKRG FDUULHV D PHWKRG GHVLJQDWRU RU @Path bDQQRWDWLRQ.

3.3.2. PaTameVeTU

WKHQ D UHVRXUFH PHWKRG LV LQYRNHG, SDUDPHWHUV DQQRWDWHG ZLWK @FormParam bRU RQH RI WKH DQQRWDWLRQV OLVWHG LQ SHFWLRQ
[UHVRXUFHBILHOG] DUH PDSSHG IURP WKH UHTXHVW DFFRUGLQJ WR WKH VHPDQWLFV RI WKH DQQRWDWLRQ. SLPLODU WR ILHOGV DQG EHDQ
SURSHUWLHV:

TKH DefaXltValXe  DQQRWDWLRQ PD\ EH XVHG WR VXSSO\ D GHIDXOW YDOXH IRU SDUDPHWHUV

TKH Encoded  DQQRWDWLRQ PD\ EH XVHG WR GLVDEOH DXWRPDWLF URI GHFRGLQJ RI SDUDPHWHU YDOXHV

E[FHSWLRQV WKURZQ GXULQJ FRQVWUXFWLRQ RI SDUDPHWHU YDOXHV DUH WUHDWHG WKH VDPH DV H[FHSWLRQV WKURZQ GXULQJ
FRQVWUXFWLRQ RI ILHOG RU EHDQ SURSHUW\ YDOXHV, VHH FLHOGV DQG BHDQ PURSHUWLHV. E[FHSWLRQV WKURZQ GXULQJ FRQVWUXFWLRQ RI
@FormParam bDQQRWDWHG SDUDPHWHU YDOXHV DUH WUHDWHG WKH VDPH DV LI WKH SDUDPHWHU ZHUH DQQRWDWHG ZLWK
@HeaderParam .

3.3.2.1. EPViV[ PaTameVeTU

TKH YDOXH RI D SDUDPHWHU QRW DQQRWDWHG ZLWK @FormParam bRU DQ\ RI WKH DQQRWDWLRQV OLVWHG LQ LQ FLHOGV DQG BHDQ PURSHUWLHV,
FDOOHG WKH HQWLW\ SDUDPHWHU, LV PDSSHG IURP WKH UHTXHVW HQWLW\ ERG\. CRQYHUVLRQ EHWZHHQ DQ HQWLW\ ERG\ DQG D JDYD W\SH LV
WKH UHVSRQVLELOLW\ RI DQ HQWLW\ SURYLGHU, VHH EQWLW\ PURYLGHUV. RHVRXUFH PHWKRGV MUST KDYH DW PRVW RQH HQWLW\ SDUDPHWHU.

3.3.3. ReVWTP T[Re

RHVRXUFH PHWKRGV MAY UHWXUQ Yoid , Response , GenericEntit\ , RU DQRWKHU JDYD W\SH, WKHVH UHWXUQ W\SHV DUH PDSSHG WR
D UHVSRQVH HQWLW\ ERG\ DV IROORZV:

Yoid

RHVXOWV LQ DQ HPSW\ HQWLW\ ERG\ ZLWK D 204 VWDWXV FRGH.

Response

RHVXOWV LQ DQ HQWLW\ ERG\ PDSSHG IURP WKH HQWLW\ SURSHUW\ RI WKH Response bZLWK WKH VWDWXV FRGH VSHFLILHG E\ WKH VWDWXV
SURSHUW\ RI WKH Response . A nXll  UHWXUQ YDOXH UHVXOWV LQ D 204 VWDWXV FRGH. II WKH VWDWXV SURSHUW\ RI WKH Response bLV
QRW VHW: D 200 VWDWXV FRGH LV XVHG IRU D QRQ- nXll  HQWLW\ SURSHUW\ DQG D 204 VWDWXV FRGH LV XVHG LI WKH HQWLW\ SURSHUW\ LV
nXll .

GenericEntit\

RHVXOWV LQ DQ HQWLW\ ERG\ PDSSHG IURP WKH Entit\  SURSHUW\ RI WKH GenericEntit\ . II WKH UHWXUQ YDOXH LV QRW nXll  D
200 VWDWXV FRGH LV XVHG, D nXll  UHWXUQ YDOXH UHVXOWV LQ D 204 VWDWXV FRGH.

OWher

RHVXOWV LQ DQ HQWLW\ ERG\ PDSSHG IURP WKH FODVV RI WKH UHWXUQHG LQVWDQFH RU RI LWV W\SH SDUDPHWHU T  LI WKH UHWXUQ W\SH LV
CompletionStage<T>  (VHH CRPSOHWLRQSWDJH); LI WKH FODVV LV DQ DQRQ\PRXV LQQHU FODVV, LWV VXSHUFODVV LV XVHG LQVWHDG. II
WKH UHWXUQ YDOXH LV QRW nXll  D 200 VWDWXV FRGH LV XVHG, D nXll  UHWXUQ YDOXH UHVXOWV LQ D 204 VWDWXV FRGH.

MHWKRGV WKDW QHHG WR SURYLGH DGGLWLRQDO PHWDGDWD ZLWK D UHVSRQVH VKRXOG UHWXUQ DQ LQVWDQFH RI Response , WKH
ResponseBXilder  FODVV SURYLGHV D FRQYHQLHQW ZD\ WR FUHDWH D Response bLQVWDQFH XVLQJ D EXLOGHU SDWWHUQ.



CRQYHUVLRQ bHWZHHQ a JaYa RbMHFW aQG aQ HQWLW\ bRG\ LV WKH UHVSRQVLbLOLW\ RI aQ HQWLW\ SURYLGHU, VHH EQWLW\ PURYLGHUV. TKH
UHWXUQ W\SH RI a UHVRXUFH PHWKRG aQG WKH W\SH RI WKH UHWXUQHG LQVWaQFH aUH XVHG WR GHWHUPLQH WKH UaZ W\SH aQG JHQHULF
W\SH VXSSOLHG WR WKH isWritable  PHWKRG RI MessageBod\Writer baV IROORZV:

Table 2. DeWeUPiQiQg UaZ aQd geQeUic W\SeV Rf UeWXUQ YalXeV

Return T\pe Returned Instance XVHG[2] RaZ T\pe Generic T\pe

GenericEntit\ GenericEntit\ RU VXbFOaVV RaZT\pe SURSHUW\ T\pe SURSHUW\

Response GenericEntit\ RU VXbFOaVV RaZT\pe SURSHUW\ T\pe SURSHUW\

Response Object RU VXbFOaVV COaVV RI LQVWaQFH COaVV RI LQVWaQFH

Other RHWXUQ W\SH RU VXbFOaVV COaVV RI LQVWaQFH GHQHULF W\SH RI UHWXUQ W\SH

TR LOOXVWUaWH WKH abRYH FRQVLGHU a PHWKRG WKaW aOZa\V UHWXUQV aQ LQVWaQFH RI Arra\List<String>  HLWKHU GLUHFWO\ RU
ZUaSSHG LQ VRPH FRPbLQaWLRQ RI Response baQG GenericEntit\ . TKH UHVXOWLQJ UaZ aQG JHQHULF W\SHV aUH VKRZQ bHORZ.

Table 3. E[aPSle UaZ aQd geQeUic W\SeV Rf UeWXUQ YalXeV

Return T\pe Returned Instance RaZ T\pe *GHQHULF T\SH

GenericEntit\ GenericEntit\<List<String>> Arra\List<?> List<String>

Response GenericEntit\<List<String>> Arra\List<?> List<String>

Response Arra\List<String> Arra\List<?> Arra\List<?>

List<String> Arra\List<String> Arra\List<?> List<String>

3.3.4. EZceRViQPU

A UHVRXUFH PHWKRG, VXb-UHVRXUFH PHWKRG RU VXb-UHVRXUFH ORFaWRU Pa\ WKURZ aQ\ FKHFNHG RU XQFKHFNHG H[FHSWLRQ. AQ
LPSOHPHQWaWLRQ MUST FaWFK aOO H[FHSWLRQV aQG SURFHVV WKHP LQ WKH IROORZLQJ RUGHU:

1. IQVWaQFHV RI WebApplicationE[ception baQG LWV VXbFOaVVHV MUST bH PaSSHG WR a UHVSRQVH aV IROORZV. II WKH response
SURSHUW\ RI WKH H[FHSWLRQ GRHV QRW FRQWaLQ aQ HQWLW\ aQG aQ H[FHSWLRQ PaSSLQJ SURYLGHU (VHH E[FHSWLRQ MaSSLQJ
PURYLGHUV) LV aYaLOabOH IRU WebApplicationE[ception bRU WKH FRUUHVSRQGLQJ VXbFOaVV, aQ LPSOHPHQWaWLRQ MUST XVH
WKH SURYLGHU WR FUHaWH a QHZ Response bLQVWaQFH, RWKHUZLVH WKH response  SURSHUW\ LV XVHG GLUHFWO\. TKH UHVXOWLQJ
Response bLQVWaQFH LV WKHQ SURFHVVHG aFFRUGLQJ WR RHWXUQ T\SH.

2. II aQ H[FHSWLRQ PaSSLQJ SURYLGHU (VHH E[FHSWLRQ MaSSLQJ PURYLGHUV) LV aYaLOabOH IRU WKH H[FHSWLRQ RU RQH RI LWV
VXSHUFOaVVHV, aQ LPSOHPHQWaWLRQ MUST XVH WKH SURYLGHU ZKRVH JHQHULF W\SH LV WKH QHaUHVW VXSHUFOaVV RI WKH H[FHSWLRQ
WR FUHaWH a Response bLQVWaQFH WKaW LV WKHQ SURFHVVHG aFFRUGLQJ WR RHWXUQ T\SH. II WKH H[FHSWLRQ PaSSLQJ SURYLGHU
WKURZV aQ H[FHSWLRQ ZKLOH FUHaWLQJ a Response bWKHQ UHWXUQ a VHUYHU HUURU (VWaWXV FRGH 500) UHVSRQVH WR WKH FOLHQW.

3. UQFKHFNHG H[FHSWLRQV aQG HUURUV WKaW KaYH QRW bHHQ PaSSHG MUST bH UH-WKURZQ aQG aOORZHG WR SURSaJaWH WR WKH
XQGHUO\LQJ FRQWaLQHU.

4. CKHFNHG H[FHSWLRQV aQG WKURZabOHV WKaW KaYH QRW bHHQ PaSSHG aQG FaQQRW bH WKURZQ GLUHFWO\ MUST bH ZUaSSHG LQ a
FRQWaLQHU-VSHFLILF H[FHSWLRQ WKaW LV WKHQ WKURZQ aQG aOORZHG WR SURSaJaWH WR WKH XQGHUO\LQJ FRQWaLQHU. SHUYOHW-baVHG
LPSOHPHQWaWLRQV MUST XVH ServletE[ception  aV WKH ZUaSSHU. JAX-WS Provider -baVHG LPSOHPHQWaWLRQV MUST XVH



WebSeUYiceE[ceSWiRQ  aV WKe ZUaSSeU.

NoWe: Items 3 and 4 alloZ e[isting container facilities (e.g. a SerYlet filter or error pages) to be Xsed to handle the error if
desired.

3.3.5. HEAD CPF OPTáONS

HEAD  aQd OPTIONS  UeTXeVWV UeceLYe addLWLRQaO aXWRPaWed VXSSRUW. OQ UeceLSW Rf a HEAD  UeTXeVW aQ LPSOePeQWaWLRQ
MUST eLWKeU:

1. CaOO a PeWKRd aQQRWaWed ZLWK a UeTXeVW PeWKRd deVLJQaWRU fRU HEAD  RU, Lf QRQe SUeVeQW,

2. CaOO a PeWKRd aQQRWaWed ZLWK a UeTXeVW PeWKRd deVLJQaWRU fRU GET  aQd dLVcaUd aQ\ UeWXUQed eQWLW\.

NRWe WKaW RSWLRQ 2 Pa\ UeVXOW LQ UedXced SeUfRUPaQce ZKeUe eQWLW\ cUeaWLRQ LV VLJQLfLcaQW.

OQ UeceLSW Rf aQ OPTIONS  UeTXeVW aQ LPSOePeQWaWLRQ MUST eLWKeU:

1. CaOO a PeWKRd aQQRWaWed ZLWK a UeTXeVW PeWKRd deVLJQaWRU fRU OPTIONS  RU, Lf QRQe SUeVeQW,

2. GeQeUaWe aQ aXWRPaWLc UeVSRQVe XVLQJ WKe PeWadaWa SURYLded b\ WKe JAX-RSbaQQRWaWLRQV RQ WKe PaWcKLQJ cOaVV aQd LWV
PeWKRdV.

3.4. URá TGORNCVGU
A URRW UeVRXUce cOaVV LV aQcKRUed LQ URI VSace XVLQJ WKe @PaWh baQQRWaWLRQ. TKe YaOXe Rf WKe aQQRWaWLRQ LV a UeOaWLYe URI
SaWK WePSOaWe ZKRVe baVe URI LV SURYLded b\ WKe cRPbLQaWLRQ Rf WKe deSOR\PeQW cRQWe[W aQd WKe aSSOLcaWLRQ SaWK (Vee WKe
@ASSOicaWiRQPaWh  aQQRWaWLRQ).

A URI SaWK WePSOaWe LV a VWULQJ ZLWK ]eUR RU PRUe ePbedded SaUaPeWeUV WKaW, ZKeQ YaOXeV aUe VXbVWLWXWed fRU aOO WKe
SaUaPeWeUV, LV a YaOLd URI[5] SaWK. TKe JaYadRc fRU WKe @PaWh baQQRWaWLRQ deVcULbeV WKeLU V\QWa[. E.J.:

IQ WKe abRYe e[aPSOe WKe WidgeW  UeVRXUce cOaVV LV LdeQWLfLed b\ WKe UeOaWLYe URI SaWK ZidgeWV/[[[  ZKeUe [[[  LV WKe
YaOXe Rf WKe id  SaUaPeWeU.

NoWe: BecaXse \^and `bare not part of either the reserYed or XnreserYed prodXctions of URI[5] the\ Zill not appear in a Yalid
URI.

TKe YaOXe Rf WKe aQQRWaWLRQ LV aXWRPaWLcaOO\ eQcRded, e.J. WKe fROORZLQJ WZR OLQeV aUe eTXLYaOeQW:

TePSOaWe SaUaPeWeUV caQ RSWLRQaOO\ VSecLf\ WKe UeJXOaU e[SUeVVLRQ XVed WR PaWcK WKeLU YaOXeV. TKe defaXOW YaOXe PaWcKeV
aQ\ We[W aQd WeUPLQaWeV aW WKe eQd Rf a SaWK VeJPeQW bXW RWKeU YaOXeV caQ be XVed WR aOWeU WKLV beKaYLRU, e.J.:

@PaWh("ZidgeWV/^id`") 
SXbOic cOaVV WidgeW ^ 
    ... 
`

JAVA

@PaWh("ZidgeW OiVW/^id`") 
@PaWh("ZidgeW%20OiVW/^id`")

JAVA



IQ WKH abRYH H[aPSOH WKH WidgeW  UHVRXUcH cOaVV ZLOO bH PaWcKHd IRU aQ\ UHTXHVW ZKRVH SaWK VWaUWV ZLWK ZidgeWV  aQd
cRQWaLQV aW OHaVW RQH PRUH SaWK VHJPHQW; WKH YaOXH RI WKH SaWh  SaUaPHWHU ZLOO bH WKH UHTXHVW SaWK IROORZLQJ ZidgeWV . E.J.
JLYHQ WKH UHTXHVW SaWK ZidgeWV/Vmall/a  WKH YaOXH RI SaWh  ZRXOd bH Vmall/a .

TKH YaOXH RI a URI SaWK SaUaPHWHU LV aYaLOabOH IRU LQMHcWLRQ YLa @PaWhPaUam bRQ a ILHOd, SURSHUW\ RU PHWKRd SaUaPHWHU.
NRWH WKaW LI a URI WHPSOaWH LV XVHd RQ a PHWKRd, a SaWK SaUaPHWHU LQMHcWHd LQ a ILHOd RU SURSHUW\ Pa\ QRW bH aYaLOabOH (VHW WR
QXll ). TKH IROORZLQJ H[aPSOH LOOXVWUaWHV WKLV VcHQaULR:

3.4.1. SWb RGUQWTEGU

MHWKRdV RI a UHVRXUcH cOaVV WKaW aUH aQQRWaWHd ZLWK @PaWh baUH HLWKHU VXb-UHVRXUcH PHWKRdV RU VXb-UHVRXUcH ORcaWRUV. SXb-
UHVRXUcH PHWKRdV KaQdOH a HTTP UHTXHVW dLUHcWO\ ZKLOVW VXb-UHVRXUcH ORcaWRUV UHWXUQ aQ RbMHcW RU cOaVV WKaW ZLOO KaQdOH a
HTTP UHTXHVW. TKH SUHVHQcH RU abVHQcH RI a UHTXHVW PHWKRd dHVLJQaWRU (H.J. @GET) dLIIHUHQWLaWHV bHWZHHQ WKH WZR:

Present

SXcK PHWKRdV, NQRZQ aV sub-resource methods, aUH WUHaWHd OLNH a QRUPaO UHVRXUcH PHWKRd (VHH RHVRXUcH MHWKRdV)
H[cHSW WKH PHWKRd LV RQO\ LQYRNHd IRU UHTXHVW URIV WKaW PaWcK a URI WHPSOaWH cUHaWHd b\ cRQcaWHQaWLQJ WKH URI WHPSOaWH
RI WKH UHVRXUcH cOaVV ZLWK WKH URI WHPSOaWH RI WKH PHWKRd[3].

Absent

SXcK PHWKRdV, NQRZQ aV sub-resource locators, aUH XVHd WR d\QaPLcaOO\ UHVROYH WKH RbMHcW WKaW ZLOO KaQdOH WKH UHTXHVW.
SXb-UHVRXUcH ORcaWRUV caQ UHWXUQ RbMHcWV RU cOaVVHV; LI a cOaVV LV UHWXUQHd WKHQ aQ RbMHcW LV RbWaLQHd b\ WKH
LPSOHPHQWaWLRQ XVLQJ a suitable cRQVWUXcWRU aV dHVcULbHd LQ CRQVWUXcWRUV. IQ HLWKHU caVH, WKH UHVXOWLQJ RbMHcW LV XVHd WR
KaQdOH WKH UHTXHVW RU WR IXUWKHU UHVROYH WKH RbMHcW WKaW ZLOO KaQdOH WKH UHTXHVW, VHH MaWcKLQJ RHTXHVWV WR RHVRXUcH
MHWKRdV IRU IXUWKHU dHWaLOV. + WKHQ aQ RbMHcW LV UHWXUQHd, LPSOHPHQWaWLRQV MUST d\QaPLcaOO\ dHWHUPLQH LWV cOaVV UaWKHU
WKaQ UHO\LQJ RQ WKH VWaWLc VXb-UHVRXUcH ORcaWRU UHWXUQ W\SH, VLQcH WKH UHWXUQHd LQVWaQcH Pa\ bH a VXbcOaVV RI WKH dHcOaUHd
W\SH ZLWK SRWHQWLaOO\ dLIIHUHQW aQQRWaWLRQV, VHH AQQRWaWLRQ IQKHULWaQcH IRU UXOHV RQ aQQRWaWLRQ LQKHULWaQcH. SXb-
UHVRXUcH ORcaWRUV Pa\ KaYH aOO WKH VaPH SaUaPHWHUV aV a QRUPaO UHVRXUcH PHWKRd (VHH RHVRXUcH MHWKRdV) H[cHSW WKaW
WKH\ MUST NOT KaYH aQ HQWLW\ SaUaPHWHU.

TKH IROORZLQJ H[aPSOH LOOXVWUaWHV WKH dLIIHUHQcH:

@PaWh("ZidgeWV/^SaWh:.+`") 
SXblic claVV WidgeW ^ 
    ... 
`

JAVA

@PaWh("ZidgeWV") 
SXblic claVV WidgeWVReVRXUce ^ 
    @PaWhPaUam("id") SWUiQg id; 
 
    @GET 
    SXblic WidgeWLiVW geWWidgeWV() ^ 
        ...     // id iV QXll heUe 
    ` 
 
    @GET 
    @PaWh("^id`") 
    SXblic WidgeW fiQdWidgeW() ^ 
        UeWXUQ QeZ WidgeWReVRXUce(id); 
    ` 
`

JAVA



In Whe aboYe a GET  UeqXeVW foU Whe ZidgeWV/RffeUV  UeVoXUce iV handled diUecWl\ b\ Whe geWDiVcRXQWed  VXb-UeVoXUce
meWhod of Whe UeVoXUce claVV WidgeWVReVRXUce  ZheUeaV a GET  UeqXeVW foU ZidgeWV/[[[  iV handled b\ Whe geWDeWailV
meWhod of Whe WidgeWReVRXUce  UeVoXUce claVV.

NoWe: A VeW Rf VXb-UeVRXUce PeWhRdV aQQRWaWed ZiWh Whe VaPe URI WePSlaWe YalXe aUe fXQcWiRQall\ eTXiYaleQW WR a ViPilaUl\
aQQRWaWed VXb-UeVRXUce lRcaWRU WhaW UeWXUQV aQ iQVWaQce Rf a UeVRXUce claVV ZiWh Whe VaPe VeW Rf UeVRXUce PeWhRdV.

3.5. DeclaTiPg Media T[Re CaRabiliVieU
ApplicaWion claVVeV can declaUe Whe VXppoUWed UeqXeVW and UeVponVe media W\peV XVing Whe @CRQVXmeV band
@PURdXceV bannoWaWionV UeVpecWiYel\. TheVe annoWaWionV MAY be applied Wo a UeVoXUce meWhod, a UeVoXUce claVV, oU Wo an
enWiW\ pUoYideU (Vee DeclaUing Media T\pe CapabiliWieV). UVe of WheVe annoWaWionV on a UeVoXUce meWhod oYeUUideV an\ on
Whe UeVoXUce claVV oU on an enWiW\ pUoYideU foU a meWhod aUgXmenW oU UeWXUn W\pe. In Whe abVence of eiWheU of WheVe
annoWaWionV, VXppoUW foU an\ media W\pe (/*) iV aVVXmed.

The folloZing e[ample illXVWUaWeV Whe XVe of WheVe annoWaWionV:

@PaWh("ZidgeWV") 
SXblic claVV WidgeWVReVRXUce ^ 
    @GET 
    @PaWh("RffeUV") 
    SXblic WidgeWLiVW geWDiVcRXQWed() ^...` 
 
    @PaWh("^id`") 
    SXblic WidgeWReVRXUce fiQdWidgeW(@PaWhPaUam("id") SWUiQg id) ^ 
        UeWXUQ QeZ WidgeWReVRXUce(id); 
    ` 
` 
 
SXblic claVV WidgeWReVRXUce ^ 
    SXblic WidgeWReVRXUce(SWUiQg id) ^...` 
 
    @GET 
    SXblic WidgeW geWDeWailV() ^...` 
`

JAVA



IQ WKe abRYe:

TKe JHWAV;ML  UeVRXUce PeWKRd ZLOO be caOOed fRU GET  UeTXeVWV WKaW VSecLf\ a UeVSRQVe PedLa W\Se Rf
DSSOLFDWLRQ/ZLGJHWV+[PO . IW UeWXUQV a :LGJHWV  LQVWaQce WKaW ZLOO be PaSSed WR WKaW fRUPaW XVLQg WKe
:LGJHWVPURYLGHU  cOaVV (Vee EQWLW\ PURYLdeUV fRU PRUe LQfRUPaWLRQ RQ MHVVDJHBRG\:ULWHU ).

TKe JHWAVHWPO  UeVRXUce PeWKRd ZLOO be caOOed fRU GET  UeTXeVWV WKaW VSecLf\ a UeVSRQVe PedLa W\Se Rf WH[W/KWPO . IW
UeWXUQV a SWULQJ  cRQWaLQLQg WH[W/KWPO  WKaW ZLOO be ZULWWeQ XVLQg WKe defaXOW LPSOePeQWaWLRQ Rf
MHVVDJHBRG\:ULWHU<SWULQJ> .

TKe DGG:LGJHW  UeVRXUce PeWKRd ZLOO be caOOed fRU POST  UeTXeVWV WKaW cRQWaLQ aQ eQWLW\ Rf WKe PedLa W\Se
DSSOLFDWLRQ/ZLGJHWV+[PO . TKe YaOXe Rf WKe ZLGJHW  SaUaPeWeU ZLOO be PaSSed fURP WKe UeTXeVW eQWLW\ XVLQg WKe
:LGJHWPURYLGHU  cOaVV (Vee EQWLW\ PURYLdeUV fRU PRUe LQfRUPaWLRQ RQ MHVVDJHBRG\RHDGHU ).

AQ LPSOePeQWaWLRQ MUST NOT LQYRNe a PeWKRd ZKRVe effecWLYe YaOXe Rf @PURGXFHV bdReV QRW PaWcK WKe UeTXeVW AFFHSW
KeadeU. AQ LPSOePeQWaWLRQ MUST NOT LQYRNe a PeWKRd ZKRVe effecWLYe YaOXe Rf @CRQVXPHV bdReV QRW PaWcK WKe UeTXeVW
CRQWHQW-T\SH  KeadeU.

WKeQ acceSWLQg PXOWLSOe PedLa W\SeV, cOLeQWV Pa\ LQdLcaWe SUefeUeQceV b\ XVLQg a UeOaWLYe TXaOLW\ facWRU NQRZQ aV WKe T
SaUaPeWeU. TKe YaOXe Rf WKe T SaUaPeWeU, RU T-YaOXe, LV XVed WR VRUW WKe VeW Rf acceSWed W\SeV. FRU e[aPSOe, a cOLeQW Pa\
LQdLcaWe SUefeUeQce fRU DSSOLFDWLRQ/ZLGJHWV+[PO  ZLWK a UeOaWLYe TXaOLW\ facWRU Rf 1 aQd fRU DSSOLFDWLRQ/[PO  ZLWK a
UeOaWLYe TXaOLW\ facWRU Rf 0.8. Q-YaOXeV UaQge fURP 0 (XQdeVLUabOe) WR 1 (KLgKO\ deVLUabOe), ZLWK 1 XVed aV defaXOW ZKeQ
RPLWWed. A GET  UeTXeVW PaWcKed WR WKe :LGJHWVRHVRXUFH  cOaVV ZLWK aQ acceSW KeadeU Rf WH[W/KWPO; T=1,
DSSOLFDWLRQ/ZLGJHWV+[PO; T=0.8  ZLOO UeVXOW LQ a caOO WR PeWKRd JHWAVHWPO  LQVWead Rf JHWAV;ML  baVed RQ WKe YaOXe Rf
T.

A VeUYeU caQ aOVR LQdLcaWe PedLa W\Se SUefeUeQce XVLQg WKe TV SaUaPeWeU; VeUYeU SUefeUeQce LV RQO\ e[aPLQed ZKeQ
PXOWLSOe PedLa W\SeV aUe acceSWed b\ a cOLeQW ZiWh Whe Vame T-YalXe. CRQVLdeU WKe fROORZLQg e[aPSOe:

@PDWK("ZLGJHWV") 
@PURGXFHV("DSSOLFDWLRQ/ZLGJHWV+[PO") 
SXEOLF FODVV :LGJHWVRHVRXUFH ^ 
 
    @GET 
    SXEOLF :LGJHWV JHWAV;ML() ^...` 
 
    @GET 
    @PURGXFHV("WH[W/KWPO") 
    SXEOLF SWULQJ JHWAVHWPO() ^...` 
 
    @POST 
    @CRQVXPHV("DSSOLFDWLRQ/ZLGJHWV+[PO") 
    SXEOLF YRLG DGG:LGJHW(:LGJHW ZLGJHW) ^...` 
` 
 
@PURYLGHU
@PURGXFHV("DSSOLFDWLRQ/ZLGJHWV+[PO") 
SXEOLF FODVV :LGJHWVPURYLGHU LPSOHPHQWV MHVVDJHBRG\:ULWHU<:LGJHWV> ^...` 
 
@PURYLGHU
@CRQVXPHV("DSSOLFDWLRQ/ZLGJHWV+[PO") 
SXEOLF FODVV :LGJHWPURYLGHU LPSOHPHQWV MHVVDJHBRG\RHDGHU<:LGJHW> ^...`

JAVA



SXSSRVe a cOLeQW LVVXeV a GET  UeTXeVW ZLWh aQ acceSW headeU Rf aSSOLcaWLRQ/*; T=0.5, WH[W/KWPO . BaVed RQ WhLV
UeTXeVW, Whe VeUYeU deWeUPLQeV WhaW bRWh aSSOLcaWLRQ/[PO  aQd aSSOLcaWLRQ/MVRQ  aUe eTXaOO\ SUefeUUed b\ Whe cOLeQW
ZLWh a T-YaOXe Rf 0.5. B\ VSecLf\LQg a VeUYeU UeOaWLYe TXaOLW\ facWRU aV SaUW Rf Whe @PURGXcHV baQQRWaWLRQ, LW LV SRVVLbOe WR
cRQWURO ZhLch UeVSRQVe PedLa W\Se WR VeOecW:

WLWh Whe XSdaWed YaOXe fRU @PURGXcHV bLQ WhLV e[aPSOe, aQd LQ UeVSRQVe WR a GET  UeTXeVW ZLWh aQ acceSW headeU WhaW
LQcOXdeV aSSOLcaWLRQ/*; T=0.5 , JAX-RS LPSOePeQWaWLRQV aUe REQUIRED WR VeOecW Whe PedLa W\Se aSSOLcaWLRQ/[PO
gLYeQ LWV hLgheU TV-YaOXe. NRWe WhaW TV-YaOXeV, MXVW OLNe T-YaOXeV, aUe UeOaWLYe aQd aV VXch aUe RQO\ cRPSaUabOe WR RWheU TV-
YaOXeV ZLWhLQ Whe VaPe @PURGXcHV baQQRWaWLRQ LQVWaQce. FRU PRUe LQfRUPaWLRQ Vee DeWeUPLQLQg Whe MedLaT\Se Rf
ReVSRQVeV.

3.6. APPQVaVKQP áPJeTKVaPce
JAX-RSbaQQRWaWLRQV Pa\ be XVed RQ Whe PeWhRdV aQd PeWhRd SaUaPeWeUV Rf a VXSeU-cOaVV RU aQ LPSOePeQWed LQWeUface.
SXch aQQRWaWLRQV aUe LQheULWed b\ a cRUUeVSRQdLQg VXb-cOaVV RU LPSOePeQWaWLRQ cOaVV PeWhRd SURYLded WhaW Whe PeWhRd
aQd LWV SaUaPeWeUV dR QRW haYe aQ\ JAX-RSbaQQRWaWLRQV Rf WheLU RZQ. AQQRWaWLRQV RQ a VXSeU-cOaVV WaNe SUecedeQce RYeU
WhRVe RQ aQ LPSOePeQWed LQWeUface. The SUecedeQce RYeU cRQfOLcWLQg aQQRWaWLRQV defLQed LQ PXOWLSOe LPSOePeQWed
LQWeUfaceV LV LPSOePeQWaWLRQ VSecLfLc. NRWe WhaW LQheULWaQce Rf cOaVV RU LQWeUface aQQRWaWLRQV LV QRW VXSSRUWed.

If a VXbcOaVV RU LPSOePeQWaWLRQ PeWhRd haV aQ\ JAX-RSbaQQRWaWLRQV WheQ all Rf Whe aQQRWaWLRQV RQ Whe VXSeUcOaVV RU
LQWeUface PeWhRd aUe LgQRUed. E.g.:

IQ Whe abRYe, AcWLYLW\LRJ.JHWFHHG  LQheULWV Whe @GET  aQd @PURGXcHV baQQRWaWLRQV fURP Whe LQWeUface. CRQYeUVeO\:

@PaWK("ZLGJHWV2") 
SXbOLc cOaVV WLGJHWVRHVRXUcH2 ^ 
 
    @GET 
    @PURGXcHV("aSSOLcaWLRQ/[PO", "aSSOLcaWLRQ/MVRQ") 
    SXbOLc WLGJHWV JHWWLGJHW() ^...` 
 
`

JAVA

@PaWK("ZLGJHWV2") 
SXbOLc cOaVV WLGJHWVRHVRXUcH2 ^ 
 
    @GET 
    @PURGXcHV("aSSOLcaWLRQ/[PO; TV=1", "aSSOLcaWLRQ/MVRQ; TV=0.75") 
    SXbOLc WLGJHWV JHWWLGJHW() ^...` 
 
`

JAVA

SXbOLc LQWHUIacH RHaGOQO\AWRPFHHG ^ 
    @GET @PURGXcHV("aSSOLcaWLRQ/aWRP+[PO") 
    FHHG JHWFHHG(); 
` 
 
@PaWK("IHHG") 
SXbOLc cOaVV AcWLYLW\LRJ LPSOHPHQWV RHaGOQO\AWRPFHHG ^ 
    SXbOLc FHHG JHWFHHG() ^...` 
`

JAVA



IQ WKH abRYH, WKH @GET  aQQRWaWLRQ RQ ReadOQl\AWRPFeed.geWFeed  LV QRW LQKHULWHG b\ AcWiYiW\-LRg.geWFeed  aQG LW
ZRXOG UHTXLUH LWV RZQ UHTXHVW PHWKRG GHVLJQaWRU VLQFH LW UHGHILQHV WKH @PURdXceV baQQRWaWLRQ.

FRU FRQVLVWHQF\ ZLWK RWKHU JaNaUWa EE VSHFLILFaWLRQV, LW LV UHFRPPHQGHG WR aOZa\V UHSHaW aQQRWaWLRQV LQVWHaG RI UHO\LQJ RQ
aQQRWaWLRQ LQKHULWaQFH.

3.7. MaVchiPg ReSWeUVU VQ ReUQWTce MeVhQdU
TKLV VHFWLRQ GHVFULbHV KRZ a UHTXHVW LV PaWFKHG WR a UHVRXUFH FOaVV aQG PHWKRG. IPSOHPHQWaWLRQV aUH QRW UHTXLUHG WR XVH
WKH aOJRULWKP aV ZULWWHQ bXW MUST SURGXFH UHVXOWV HTXLYaOHQW WR WKRVH SURGXFHG b\ WKH aOJRULWKP.

3.7.1. ReSWeUV PTeRTQceUUiPg

PULRU WR PaWFKLQJ, UHTXHVW URIV aUH QRUPaOL]HG[4] b\ IROORZLQJ WKH UXOHV IRU FaVH, SaWK VHJPHQW, aQG SHUFHQW HQFRGLQJ
QRUPaOL]aWLRQ GHVFULbHG LQ VHFWLRQ 6.2.2 RI RFC 3986[5]. TKH QRUPaOL]HG UHTXHVW URI MUST bH UHIOHFWHG LQ WKH URIV
RbWaLQHG IURP aQ LQMHFWHG UUiIQfR .

3.7.2. ReSWeUV MaVchiPg

A UHTXHVW LV PaWFKHG WR WKH FRUUHVSRQGLQJ UHVRXUFH PHWKRG RU VXb-UHVRXUFH PHWKRG b\ FRPSaULQJ WKH QRUPaOL]HG UHTXHVW
URI (VHH RHTXHVW PUHSURFHVVLQJ), WKH PHGLa W\SH RI aQ\ UHTXHVW HQWLW\, aQG WKH UHTXHVWHG UHVSRQVH HQWLW\ IRUPaW WR WKH
PHWaGaWa aQQRWaWLRQV RQ WKH UHVRXUFH FOaVVHV aQG WKHLU PHWKRGV. II QR PaWFKLQJ UHVRXUFH PHWKRG RU VXb-UHVRXUFH PHWKRG
FaQ bH IRXQG WKHQ aQ aSSURSULaWH HUURU UHVSRQVH LV UHWXUQHG. AOO H[FHSWLRQV UHSRUWHG b\ WKLV aOJRULWKP MUST bH SURFHVVHG
aV GHVFULbHG LQ E[FHSWLRQV.

MaWFKLQJ RI UHTXHVWV WR UHVRXUFH PHWKRGV SURFHHGV LQ WKUHH VWaJHV aV IROORZV:

1. IGHQWLI\ a VHW RI FaQGLGaWH URRW UHVRXUFH FOaVVHV PaWFKLQJ WKH UHTXHVW:

InpXW

OXWpXW

a. SHW .

b. FRU HaFK FOaVV  LQ  aGG a UHJXOaU H[SUHVVLRQ (FRPSXWHG XVLQJ WKH IXQFWLRQ  GHVFULbHG LQ CRQYHUWLQJ URI
THPSOaWHV WR RHJXOaU E[SUHVVLRQV) WR  aV IROORZV:

AGG  ZKHUH  LV WKH URI SaWK WHPSOaWH VSHFLILHG IRU WKH FOaVV .

NRWH WKaW WZR RU PRUH FOaVVHV LQ  Pa\ aGG WKH VaPH UHJXOaU H[SUHVVLRQ WR  LI WKH\ aUH aQQRWaWHG ZLWK WKH
VaPH URI SaWK WHPSOaWH (PRGXOR YaULabOH QaPHV).

F. FLOWHU  b\ PaWFKLQJ HaFK PHPbHU aJaLQVW  aV IROORZV:

RHPRYH PHPbHUV WKaW GR QRW PaWFK .

@PaWh("feed") 
SXblic claVV AcWiYiW\LRg iPSlePeQWV ReadOQl\AWRPFeed ^ 
    @PURdXceV("aSSlicaWiRQ/aWRP+[Pl") 
    SXblic Feed geWFeed() ^...` 
`

JAVA



RHPRYH PHPEHUV IRU ZKLFK WKH ILQaO UHJXOaU H[SUHVVLRQ FaSWXULQJ JURXS (KHQFHIRUWK VLPSO\ UHIHUUHG WR aV a
FaSWXULQJ JURXS) YaOXH LV QHLWKHU HPSW\ QRU '/'baQG WKH FOaVV  KaV QR VXE-UHVRXUFH PHWKRGV RU ORFaWRUV.

G. II  LV HPSW\ WKHQ QR PaWFKLQJ UHVRXUFH FaQ EH IRXQG, WKH aOJRULWKP WHUPLQaWHV aQG aQ LPSOHPHQWaWLRQ MUST
JHQHUaWH a NRWFRXndE[ceSWiRn  (404 VWaWXV) aQG QR HQWLW\.

H. SRUW  XVLQJ WKH QXPEHU RI OLWHUaO FKaUaFWHUV[5] LQ HaFK PHPEHU aV WKH SULPaU\ NH\ (GHVFHQGLQJ RUGHU), WKH
QXPEHU RI FaSWXULQJ JURXSV aV a VHFRQGaU\ NH\ (GHVFHQGLQJ RUGHU) aQG WKH QXPEHU RI FaSWXULQJ JURXSV ZLWK QRQ-
GHIaXOW UHJXOaU H[SUHVVLRQV (L.H. QRW '([Å/]+?)') aV WKH WHUWLaU\ NH\ (GHVFHQGLQJ RUGHU).

I. SHW  WR EH WKH ILUVW PHPEHU RI  aQG VHW  WR EH WKH YaOXH RI WKH ILQaO FaSWXULQJ JURXS RI  ZKHQ

PaWFKHG aJaLQVW . LHW  EH WKH VHW RI FOaVVHV  VXFK WKaW . B\ GHILQLWLRQ, aOO URRW UHVRXUFH

FOaVVHV LQ  PXVW EH aQQRWaWHG ZLWK WKH VaPH URI SaWK WHPSOaWH PRGXOR YaULaEOH QaPHV.

2. OEWaLQ a VHW RI FaQGLGaWH UHVRXUFH PHWKRGV IRU WKH UHTXHVW:

InpXW

OXWpXW

`

a. II  LV QXOO RU '/', VHW

aQG JR WR VWHS 3 LI 

E. SHW .

F. FRU HaFK FOaVV  LQ  aGG UHJXOaU H[SUHVVLRQV WR  IRU HaFK VXE-UHVRXUFH PHWKRG aQG ORFaWRU aV IROORZV:

L. FRU HaFK VXE-UHVRXUFH PHWKRG , aGG  ZKHUH  LV WKH URI SaWK WHPSOaWH RI WKH VXE-UHVRXUFH PHWKRG.

LL. FRU HaFK VXE-UHVRXUFH ORFaWRU , aGG  ZKHUH  LV WKH URI SaWK WHPSOaWH RI WKH VXE-UHVRXUFH ORFaWRU.

G. FLOWHU  E\ PaWFKLQJ HaFK PHPEHU aJaLQVW  aV IROORZV:

RHPRYH PHPEHUV WKaW GR QRW PaWFK .

RHPRYH PHPEHUV GHULYHG IURP  (WKRVH aGGHG LQ VWHS 3(F)L) IRU ZKLFK WKH ILQaO FaSWXULQJ JURXS YaOXH LV
QHLWKHU HPSW\ QRU '/'.

H. II  LV HPSW\, WKHQ QR PaWFKLQJ UHVRXUFH FaQ EH IRXQG aQG WKH aOJRULWKP WHUPLQaWHV E\ JHQHUaWLQJ a
NRWFRXndE[ceSWiRn  (404 VWaWXV) aQG QR HQWLW\.

I. SRUW  XVLQJ WKH QXPEHU RI OLWHUaO FKaUaFWHUV LQ HaFK PHPEHU aV WKH SULPaU\ NH\ (GHVFHQGLQJ RUGHU), WKH QXPEHU
RI FaSWXULQJ JURXSV aV a VHFRQGaU\ NH\ (GHVFHQGLQJ RUGHU), WKH QXPEHU RI FaSWXULQJ JURXSV ZLWK QRQ-GHIaXOW
UHJXOaU H[SUHVVLRQV (L.H. QRW ([^/]+?)) aV WKH WHUWLaU\ NH\ (GHVFHQGLQJ RUGHU), aQG WKH VRXUFH RI HaFK PHPEHU aV
TXaWHUQaU\ NH\ VRUWLQJ WKRVH GHULYHG IURP VXE-UHVRXUFH PHWKRGV aKHaG RI WKRVH GHULYHG IURP VXE-UHVRXUFH
ORFaWRUV.

J. SHW  WR EH WKH ILUVW PHPEHU RI 

K. SHW  aV IROORZV,  aQG JR
WR VWHS 3 LI .

L. LHW  EH a VXE-UHVRXUFH ORFaWRU VXFK WKaW . IPSOHPHQWaWLRQV SHOULD UHSRUW aQ HUURU LI WKHUH LV

PRUH WKaQ RQH VXE-UHVRXUFH ORFaWRU WKaW VaWLVILHV WKLV FRQGLWLRQ. SHW  WR EH WKH YaOXH RI WKH ILQaO FaSWXULQJ JURXS
RI  ZKHQ PaWFKHG aJaLQVW , aQG VHW  WR EH WKH VLQJOHWRQ VHW FRQWaLQLQJ RQO\ WKH FOaVV WKaW GHILQHV .



M. GR WR VWHS 2a.

3. IGHQWLI\ WKH PHWKRG WKaW ZLOO KaQGOH WKH UHTXHVW:

InpXW

OXWpXW

a. FLOWHU  b\ UHPRYLQJ PHPbHUV WKaW GR QRW PHHW WKH IROORZLQJ FULWHULa:

TKH UHTXHVW PHWKRG LV VXSSRUWHG. II QR PHWKRGV VXSSRUW WKH UHTXHVW PHWKRG aQ LPSOHPHQWaWLRQ MUST
JHQHUaWH a NRWAOORZedE[ceSWLRQ  (405 VWaWXV) aQG QR HQWLW\. NRWH WKH aGGLWLRQaO VXSSRUW IRU HEAD  aQG
OPTIONS  GHVFULbHG LQ SHFWLRQ HEAD aQG OPTIONS.

TKH PHGLa W\SH RI WKH UHTXHVW HQWLW\ bRG\ (LI aQ\) LV a VXSSRUWHG LQSXW GaWa IRUPaW (VHH SHFWLRQ DHFOaULQJ MHGLa
T\SH CaSabLOLWLHV). II QR PHWKRGV VXSSRUW WKH PHGLa W\SH RI WKH UHTXHVW HQWLW\ bRG\ aQ LPSOHPHQWaWLRQ MUST
JHQHUaWH a NRWSXSSRUWedE[ceSWLRQ  (415 VWaWXV) aQG QR HQWLW\.

AW OHaVW RQH RI WKH aFFHSWabOH UHVSRQVH HQWLW\ bRG\ PHGLa W\SHV LV a VXSSRUWHG RXWSXW GaWa IRUPaW (VHH SHFWLRQ
DHFOaULQJ MHGLa T\SH CaSabLOLWLHV). II QR PHWKRGV VXSSRUW RQH RI WKH aFFHSWabOH UHVSRQVH HQWLW\ bRG\ PHGLa
W\SHV aQ LPSOHPHQWaWLRQ MUST JHQHUaWH a NRWAcceSWabOeE[ceSWLRQ  (406 VWaWXV) aQG QR HQWLW\.

b. II aIWHU ILOWHULQJ WKH VHW  KaV PRUH WKaQ RQH HOHPHQW, VRUW LW LQ GHVFHQGLQJ RUGHU aV IROORZV. FLUVW, OHW XV GHILQH WKH
clienW PHGLa W\SH aQG WKH VeUYeU PHGLa W\SH aV WKRVH GHQRWHG b\ WKH AcceSW  KHaGHU LQ a UHTXHVW aQG WKH
@PURdXceV  aQQRWaWLRQ RQ a UHVRXUFH PHWKRG, UHVSHFWLYHO\. LHW a FOLHQW PHGLa W\SH bH RI WKH IRUP , a
VHUYHU PHGLa W\SH bH RI WKH IRUP  aQG a cRmbined PHGLa W\SH RI WKH IRUP ,
ZKHUH WKH GLVWaQFH IaFWRU  LV GHILQHG bHORZ. FRU aQ\ RI WKHVH W\SHV,  FRXOG bH , RU  aQG  FRXOG bH  aQG WKH
YaOXHV RI T aQG TV aUH aVVXPHG WR bH  LI abVHQW.

LHW  bH GHILQHG RYHU a FOLHQW PHGLa W\SH  aQG a VHUYHU PHGLa W\SH  aV WKH IXQFWLRQ WKaW UHWXUQV WKH
mRVW VSHFLILF FRPbLQHG W\SH ZLWK a GLVWaQFH IaFWRU LI  aQG  aUH FRPSaWLbOH aQG  RWKHUZLVH. FRU H[aPSOH:

,

,

,

.

ZKHUH WKH  IaFWRU FRUUHVSRQGV WR WKH QXPbHU RI ZLOGFaUGV PaWFKHG ZLWK a FRQFUHWH W\SH RU VXbW\SH. NRWH WKaW T
aQG TV aUH QRW PaWFKHG, bXW VLPSO\ FRPbLQHG LQ WKH UHVXOWLQJ PHGLa W\SH. A WRWaO RUGHULQJ FaQ bH GHILQHG RYHU
FRPbLQHG PHGLa W\SHV aV IROORZV.

WH ZULWH  LI RQH RI WKHVH RUGHUHG FRQGLWLRQV KROGV:

L.  ZKHUH WKH SaUWLaO RUGHU  LV GHILQHG aV ,

LL.  aQG ,

LLL.  aQG  aQG .

LY.  aQG  aQG  aQG .

NRWH WKaW  LV a WRWaO RUGHU HYHQ WKRXJK  LV a SaUWLaO RUGHU. FRU H[aPSOH, WKH IROORZLQJ KROGV 
 HYHQ WKRXJK  LV LQFRPSaUabOH WR 

 aFFRUGLQJ WR . AGGLWLRQaOO\, LW LV SRVVLbOH XQGHU  IRU WZR W\SHV WR bH HTXaO HYHQ WKRXJK WKH\ aUH



QRW ideQWicalb[6]. FRU cRQYeQieQce, Ze defiQed  fRU eYeU\ Pedia W\Se .

GiYeQ WheVe defiQiWiRQV, Ze caQ QRZ VRUW  iQ deVceQdiQg RUdeU baVed RQ  aV fRllRZV[7]:

LeW  be Whe UeTXeVW cRQWeQW W\Se aQd  a UeVRXUce PeWhRdËV @CRQVXPeV bVeW Rf VeUYeU Pedia W\SeV, Ze XVe Whe
Pedia W\Se  aV SUiPaU\ ke\.

LeW  be Whe UeTXeVW acceSW headeU VeW Rf clieQW Pedia W\SeV aQd  a UeVRXUce PeWhRdËV @PURdXceV bVeW Rf
VeUYeU Pedia W\SeV, Ze XVe Whe Pedia W\Se  aV VecRQdaU\ ke\. If WheUe iV
PRUe WhaQ RQe Pa[iPXP elePeQW , iPSlePeQWaWiRQV SHOULD UeSRUW a ZaUQiQg aQd VelecW RQe Rf WheVe W\SeV iQ
aQ iPSlePeQWaWiRQ deSeQdeQW PaQQeU.

c. LeW  be Whe fiUVW UeVRXUce PeWhRd iQ Whe VeW [8] aQd  aQ iQVWaQce Rf Whe claVV WhaW defiQeV . If afWeU VRUWiQg,
WheUe iV PRUe WhaQ RQe Pa[iPXP elePeQW iQ , iPSlePeQWaWiRQV SHOULD UeSRUW a ZaUQiQg aQd VelecW RQe Rf
WheVe PeWhRdV iQ aQ iPSlePeQWaWiRQ deSeQdeQW PaQQeU.

CRQVideU Whe fRllRZiQg e[aPSle aQd aVVXPe Whe UeTXeVW WR be GET  ZLdgeWV/1 :

The iQSXW aQd RXWSXW YalXeV fRU each Rf Whe 3 VWeSV iQ Whe PaWchiQg algRUiWhP aUe aV fRllRZV:

SWeS 1

IdeQWif\ a VeW Rf caQdidaWe URRW UeVRXUce claVVeV PaWchiQg Whe UeTXeVW. LeW  aQd 
,

InSXW

 aQd 

OXWSXW

 aQd 

SWeS 2

@PaWh("ZLdgeW") 
SXbOLc cOaVV WLdgeWReVRXUce ^ 
    SULYaWe SWULQg Ld; 
 
    SXbOLc WLdgeWReVRXUce() ^ 
        WhLV("0"); 
    ` 
 
    SXbOLc WLdgeWReVRXUce(SWULQg Ld) ^ 
        WhLV.Ld = Ld; 
    ` 
 
    @GET 
    SXbOLc WLdgeW fLQdWLdgeW() ^ 
        UeWXUQ WLdgeW.fLQdWLdgeWB\Id(Ld); 
    ` 
` 
 
@PaWh("ZLdgeWV") 
SXbOLc cOaVV WLdgeWVReVRXUce ^ 
 
    @PaWh("^Ld`") 
    SXbOLc WLdgeWReVRXUce geWWLdgeW(@PaWhPaUaP("Ld") SWULQg Ld) ^ 
        UeWXUQ QeZ WLdgeWReVRXUce(Ld); 
    ` 
`

JAVA



OEWaLQ a VHW RI FaQGLGaWH UHVRXUFH PHWKRGV IRU WKH UHTXHVW. LHW ,

InpXW

 aQG 

OXWpXW

SWep 3

IGHQWLI\ WKH PHWKRG WKaW ZLOO KaQGOH WKH UHTXHVW,

InpXW

OXWpXW

 aQG 

NRWH WKaW WKH aOJRULWKP PaWFKHV a VLQJOH URRW UHVRXUFH FOaVV (WLGJHWVRHVRXUFH) aQG, FRQVHTXHQWO\, WKH @Path
aQQRWaWLRQ RQ WLGJHWRHVRXUFH LV LJQRUHG IRU WKH UHTXHVW GET  widgets/1 .

3.7.3. Converting URI Templates to Regular Expressions

TKH IXQFWLRQ  FRQYHUWV a URI SaWK WHPSOaWH aQQRWaWLRQ  LQWR a UHJXOaU H[SUHVVLRQ aV IROORZV:

1. URI HQFRGH WKH WHPSOaWH, LJQRULQJ URI WHPSOaWH YaULaEOH VSHFLILFaWLRQV.

2. EVFaSH aQ\ UHJXOaU H[SUHVVLRQ FKaUaFWHUV LQ WKH URI WHPSOaWH, aJaLQ LJQRULQJ URI WHPSOaWH YaULaEOH VSHFLILFaWLRQV.

3. RHSOaFH HaFK URI WHPSOaWH YaULaEOH ZLWK a FaSWXULQJ JURXS FRQWaLQLQJ WKH VSHFLILHG UHJXOaU H[SUHVVLRQ RU '([Å/]+?)'bLI QR
UHJXOaU H[SUHVVLRQ LV VSHFLILHG[9].

4. II WKH UHVXOWLQJ VWULQJ HQGV ZLWK /bWKHQ UHPRYH WKH ILQaO FKaUaFWHU.

5. ASSHQG '(/.*)?'bWR WKH UHVXOW.

NRWH WKaW WKH aERYH UHQGHUV WKH QaPH RI WHPSOaWH YaULaEOHV LUUHOHYaQW IRU WHPSOaWH PaWFKLQJ SXUSRVHV. HRZHYHU,
LPSOHPHQWaWLRQV ZLOO QHHG WR UHWaLQ WHPSOaWH YaULaEOH QaPHV LQ RUGHU WR IaFLOLWaWH WKH H[WUaFWLRQ RI WHPSOaWH YaULaEOH
YaOXHV YLa @PathParam bRU UriInfo.getPathParameters .

3.8. Determining the MediaType of Responses
IQ PaQ\ FaVHV LW LV QRW SRVVLEOH WR VWaWLFaOO\ GHWHUPLQH WKH PHGLa W\SH RI a UHVSRQVH. TKH IROORZLQJ aOJRULWKP LV XVHG WR
GHWHUPLQH WKH UHVSRQVH PHGLa W\SH, , aW UXQ WLPH:

1. II WKH PHWKRG UHWXUQV aQ LQVWaQFH RI Response bZKRVH PHWaGaWa LQFOXGHV WKH UHVSRQVH PHGLa W\SH ( ) WKHQ

VHW , ILQLVK.

2. GaWKHU WKH VHW RI SURGXFLEOH PHGLa W\SHV :

II WKH PHWKRG LV aQQRWaWHG ZLWK @Produces , VHW  ZKHUH  UHSUHVHQWV WKH YaOXHV RI
@Produces bRQ WKH VSHFLILHG WaUJHW .

EOVH LI WKH FOaVV LV aQQRWaWHG ZLWK @Produces , VHW .

EOVH VHW  ZKHUH ZULWHUVbLV WKH VHW RI MessageBodyWriter bWKaW VXSSRUW WKH FOaVV RI WKH UHWXUQHG
HQWLW\ REMHFW.



3. II , VHW 

4. OEWDLQ WKH DFFHSWDEOH PHGLD W\SHV . II , VHW 

5. SHW . FRU HDFK PHPEHU RI :

FRU HDFK PHPEHU RI :

II  LV FRPSDWLEOH ZLWK , DGG  WR , ZKHUH WKH IXQFWLRQ  UHWXUQV WKH PRVW VSHFLILF PHGLD W\SH RI WKH SDLU
ZLWK WKH T-YDOXH RI  DQG VHUYHU-VLGH TV-YDOXH RI .

6. II  WKHQ JHQHUDWH D NRWAcceSWableE[ceSWiRQ  (406 VWDWXV) DQG QR HQWLW\. TKH H[FHSWLRQ MUST EH SURFHVVHG DV
GHVFULEHG LQ E[FHSWLRQV. FLQLVK.

7. SRUW  LQ GHVFHQGLQJ RUGHU, ZLWK D SULPDU\ NH\ RI VSHFLILFLW\ ( ), D VHFRQGDU\ NH\ RI T-YDOXH DQG D
WHUWLDU\ NH\ RI TV-YDOXH.

8. FRU HDFK PHPEHU RI :

II  LV D FRQFUHWH W\SH, VHW , ILQLVK.

9. II  FRQWDLQV '*/*'bRU 'DSSOLFDWLRQ/*', VHW , ILQLVK.

10. GHQHUDWH D NRWAcceSWableE[ceSWiRQ  (406 VWDWXV) DQG QR HQWLW\. TKH H[FHSWLRQ MUST EH SURFHVVHG DV GHVFULEHG LQ
E[FHSWLRQV. FLQLVK.

NRWH WKDW WKH DERYH UHQGHUV D UHVSRQVH ZLWK D GHIDXOW PHGLD W\SH RI 'DSSOLFDWLRQ/RFWHW-VWUHDP'bZKHQ D FRQFUHWH W\SH FDQQRW
EH GHWHUPLQHG. IW LV RECOMMENDED WKDW MeVVageBRd\WUiWeU bLPSOHPHQWDWLRQV VSHFLI\ DW OHDVW RQH FRQFUHWH W\SH YLD
@PURdXceV .



4. PTQXKdeTU
PURYLdHUV LQ JAX-RSbaUH UHVSRQVLbOH IRU YaULRXV cURVV-cXWWLQJ cRQcHUQV VXcK aV ILOWHULQJ UHTXHVWV, cRQYHUWLQJ
UHSUHVHQWaWLRQV LQWR JaYa RbMHcWV, PaSSLQJ H[cHSWLRQV WR UHVSRQVHV, HWc. A SURYLdHU caQ bH HLWKHU pre-packaged LQ WKH JAX-
RSbUXQWLPH RU VXSSOLHd b\ aQ aSSOLcaWLRQ. AOO application-sXpplied SURYLdHUV LPSOHPHQW LQWHUIacHV LQ WKH JAX-RSbAPI aQd
MAY bH aQQRWaWHd ZLWK @PURYideU bIRU aXWRPaWLc dLVcRYHU\ SXUSRVHV; WKH LQWHJUaWLRQ RI SUH-SacNaJHd SURYLdHUV LQWR WKH
JAX-RSbUXQWLPH LV LPSOHPHQWaWLRQ dHSHQdHQW.

TKLV cKaSWHU LQWURdXcHV VRPH RI WKH baVLc JAX-RSbSURYLdHUV; RWKHU SURYLdHUV aUH LQWURdXcHd LQ CKaSWHU COLHQW API aQd
CKaSWHU FLOWHUV aQd IQWHUcHSWRUV.

4.1. LKHec[cNe aPd EPXKTQPOePV
B\ dHIaXOW a VLQJOH LQVWaQcH RI HacK SURYLdHU cOaVV LV LQVWaQWLaWHd IRU HacK JAX-RSbaSSOLcaWLRQ. FLUVW WKH cRQVWUXcWRU (VHH
CRQVWUXcWRUV) LV caOOHd, WKHQ aQ\ UHTXHVWHd dHSHQdHQcLHV aUH LQMHcWHd (VHH CKaSWHU CRQWH[W), WKHQ WKH aSSURSULaWH SURYLdHU
PHWKRdV Pa\ bH caOOHd PXOWLSOH WLPHV (VLPXOWaQHRXVO\), aQd ILQaOO\ WKH RbMHcW LV PadH aYaLOabOH IRU JaUbaJH cROOHcWLRQ.
PURYLdHUV dHVcULbHV KRZ a SURYLdHU RbWaLQV accHVV WR RWKHU SURYLdHUV YLa dHSHQdHQc\ LQMHcWLRQ.

AQ LPSOHPHQWaWLRQ MAY RIIHU RWKHU SURYLdHU OLIHc\cOHV, PHcKaQLVPV IRU VSHcLI\LQJ WKHVH aUH RXWVLdH WKH VcRSH RI WKLV
VSHcLILcaWLRQ. E.J. aQ LPSOHPHQWaWLRQ baVHd RQ aQ LQYHUVLRQ-RI-cRQWURO IUaPHZRUN Pa\ VXSSRUW aOO RI WKH OLIHc\cOH RSWLRQV
SURYLdHd b\ WKaW IUaPHZRUN.

4.1.1. AWVQOaVKc DKUcQXeT[

TKH aQQRWaWLRQ @PURYideU bLV XVHd b\ a JAX-RSbUXQWLPH WR aXWRPaWLcaOO\ dLVcRYHU SURYLdHU cOaVVHV YLa PHcKaQLVPV VXcK aV
cOaVV VcaQQLQJ. A JAX-RSbLPSOHPHQWaWLRQ WKaW VXSSRUWV aXWRPaWLc dLVcRYHU\ RI cOaVVHV MUST SURcHVV RQO\ WKRVH cOaVVHV WKaW
aUH aQQRWaWHd ZLWK @PURYideU .

4.1.2. CQPUVTWcVQTU

PURYLdHU cOaVVHV WKaW aUH LQVWaQWLaWHd b\ WKH JAX-RSbUXQWLPH aQd MUST KaYH a SXbOLc cRQVWUXcWRU IRU ZKLcK WKH JAX-
RSbUXQWLPH caQ SURYLdH aOO SaUaPHWHU YaOXHV. NRWH WKaW a ]HUR aUJXPHQW cRQVWUXcWRU LV SHUPLVVLbOH XQdHU WKLV UXOH.

A SXbOLc cRQVWUXcWRU MAY LQcOXdH SaUaPHWHUV aQQRWaWHd ZLWK @CRQWe[W ÉCKaSWHU CRQWH[W dHILQHV WKH SaUaPHWHU W\SHV
SHUPLWWHd IRU WKLV aQQRWaWLRQ. SLQcH SURYLdHUV Pa\ bH cUHaWHd RXWVLdH WKH VcRSH RI a SaUWLcXOaU UHTXHVW, RQO\ dHSOR\PHQW-
VSHcLILc SURSHUWLHV Pa\ bH aYaLOabOH IURP LQMHcWHd LQWHUIacHV aW cRQVWUXcWLRQ WLPH; UHTXHVW-VSHcLILc SURSHUWLHV aUH aYaLOabOH
ZKHQ a SURYLdHU PHWKRd LV caOOHd. II PRUH WKaQ RQH SXbOLc cRQVWUXcWRU caQ bH XVHd WKHQ aQ LPSOHPHQWaWLRQ MUST XVH WKH
RQH ZLWK WKH PRVW SaUaPHWHUV. CKRRVLQJ aPRQJVW cRQVWUXcWRUV ZLWK WKH VaPH QXPbHU RI SaUaPHWHUV LV LPSOHPHQWaWLRQ
VSHcLILc, LPSOHPHQWaWLRQV SHOULD JHQHUaWH a ZaUQLQJ abRXW VXcK aPbLJXLW\.

4.1.3. PTKQTKVKeU

ASSOLcaWLRQ-VXSSOLHd SURYLdHUV HQabOH dHYHORSHUV WR H[WHQd aQd cXVWRPL]H WKH JAX-RSbUXQWLPH. TKHUHIRUH, aQ aSSOLcaWLRQ-
VXSSOLHd SURYLdHU MUST aOZa\V bH SUHIHUUHd RYHU a SUH-SacNaJHd RQH LI a VLQJOH RQH LV UHTXLUHd.

ASSOLcaWLRQ-VXSSOLHd SURYLdHUV Pa\ bH aQQRWaWHd ZLWK @PUiRUiW\ . II WZR RU PRUH SURYLdHUV aUH caQdLdaWHV IRU a cHUWaLQ
WaVN, WKH RQH ZLWK WKH highest SULRULW\ LV cKRVHQ: WKH KLJKHVW SULRULW\ LV dHILQHd WR bH WKH RQH ZLWK WKH loZest YaOXH LQ WKLV
caVH. TKaW LV, @PUiRUiW\(1)  LV KLJKHU WKaQ @PUiRUiW\(10) . II WZR RU PRUH SURYLdHUV aUH HOLJLbOH aQd KaYH LdHQWLcaO
SULRULWLHV, RQH LV cKRVHQ LQ aQ LPSOHPHQWaWLRQ dHSHQdHQW PaQQHU. TKH dHIaXOW SULRULW\ IRU aOO aSSOLcaWLRQ-VXSSOLHd
SURYLdHUV LV MaNaUWa.ZV.UV.PUiRUiWieV.USER .



TKH JHQHUDO UXOH DERXW SULRULWLHV LV GLIIHUHQW IRU ILOWHUV DQG LQWHUFHSWRUV VLQFH WKHVH SURYLGHUV DUH FROOHFWHG LQWR FKDLQV. FRU
PRUH LQIRUPDWLRQ VHH SHFWLRQ PULRULWLHV.

4.2. EPViV[ PTQXideTU
EQWLW\ SURYLGHUV VXSSO\ PDSSLQJ VHUYLFHV EHWZHHQ UHSUHVHQWDWLRQV DQG WKHLU DVVRFLDWHG JDYD W\SHV. EQWLW\ SURYLGHUV FRPH
LQ WZR IODYRUV: MessageBod\Reader bDQG MessageBod\Writer bGHVFULEHG EHORZ.

4.2.1. MeUUage BQd[ ReadeT

TKH MessageBod\Reader bLQWHUIDFH GHILQHV WKH FRQWUDFW EHWZHHQ WKH JAX-RSbUXQWLPH DQG FRPSRQHQWV WKDW SURYLGH
PDSSLQJ VHUYLFHV IURP UHSUHVHQWDWLRQV WR D FRUUHVSRQGLQJ JDYD W\SH. A FODVV ZLVKLQJ WR SURYLGH VXFK D VHUYLFH LPSOHPHQWV
WKH MessageBod\Reader bLQWHUIDFH DQG PD\ EH DQQRWDWHG ZLWK @Provider bIRU DXWRPDWLF GLVFRYHU\.

TKH IROORZLQJ GHVFULEHV WKH ORJLFDO[10] VWHSV WDNHQ E\ D JAX-RSbLPSOHPHQWDWLRQ ZKHQ PDSSLQJ D PHVVDJH HQWLW\ ERG\ WR D
JDYD PHWKRG SDUDPHWHU:

1. OEWDLQ WKH PHGLD W\SH RI WKH UHTXHVW. II WKH UHTXHVW GRHV QRW FRQWDLQ D Content-T\pe  KHDGHU WKHQ XVH
application/octet-stream .

2. IGHQWLI\ WKH JDYD W\SH RI WKH SDUDPHWHU ZKRVH YDOXH ZLOO EH PDSSHG IURP WKH HQWLW\ ERG\. MDWFKLQJ RHTXHVWV WR
RHVRXUFH MHWKRGV GHVFULEHV KRZ WKH JDYD PHWKRG LV FKRVHQ.

3. SHOHFW WKH VHW RI MessageBod\Reader bFODVVHV WKDW VXSSRUW WKH PHGLD W\SH RI WKH UHTXHVW, VHH DHFODULQJ MHGLD T\SH
CDSDELOLWLHV.

4. IWHUDWH WKURXJK WKH VHOHFWHG MessageBod\Reader bFODVVHV DQG, XWLOL]LQJ WKH isReadable  PHWKRG RI HDFK, FKRRVH D
MessageBod\Reader bSURYLGHU WKDW VXSSRUWV WKH GHVLUHG JDYD W\SH.

5. II VWHS 4 ORFDWHV RQH RU PRUH VXLWDEOH MessageBod\Reader ËVbWKHQ VHOHFW WKH RQH ZLWK WKH KLJKHVW SULRULW\ DV GHVFULEHG
LQ PULRULWLHV DQG XVH LWV readFrom  PHWKRG WR PDS WKH HQWLW\ ERG\ WR WKH GHVLUHG JDYD W\SH.

6. OWKHUZLVH, WKH VHUYHU UXQWLPH MUST JHQHUDWH D NotSupportedE[ception  (415 VWDWXV) DQG QR HQWLW\ (WR EH SURFHVVHG
DV GHVFULEHG LQ E[FHSWLRQV) DQG WKH FOLHQW UXQWLPH MUST JHQHUDWH DQ LQVWDQFH RI ProcessingE[ception .

SHH E[FHSWLRQV IRU PRUH LQIRUPDWLRQ RQ KDQGOLQJ H[FHSWLRQV WKURZQ LQ MessageBod\Reader.readFrom .

4.2.2. MeUUage BQd[ WTiVeT

TKH MessageBod\Writer bLQWHUIDFH GHILQHV WKH FRQWUDFW EHWZHHQ WKH JAX-RSbUXQWLPH DQG FRPSRQHQWV WKDW SURYLGH
PDSSLQJ VHUYLFHV IURP D JDYD W\SH WR D UHSUHVHQWDWLRQ. A FODVV ZLVKLQJ WR SURYLGH VXFK D VHUYLFH LPSOHPHQWV WKH
MessageBod\Writer bLQWHUIDFH DQG PD\ EH DQQRWDWHG ZLWK @Provider bIRU DXWRPDWLF GLVFRYHU\.

TKH IROORZLQJ GHVFULEHV WKH ORJLFDO VWHSV WDNHQ E\ D JAX-RSbLPSOHPHQWDWLRQ ZKHQ PDSSLQJ D UHWXUQ YDOXH WR D PHVVDJH
HQWLW\ ERG\:

1. OEWDLQ WKH REMHFW WKDW ZLOO EH PDSSHG WR WKH PHVVDJH HQWLW\ ERG\. FRU D UHWXUQ W\SH RI Response bRU VXEFODVVHV, WKH
REMHFW LV WKH YDOXH RI WKH entit\  SURSHUW\, IRU RWKHU UHWXUQ W\SHV LW LV WKH UHWXUQHG REMHFW.

2. DHWHUPLQH WKH PHGLD W\SH RI WKH UHVSRQVH, VHH SHFWLRQ [GHWHUPLQH_UHVSRQVH_W\SH].

3. SHOHFW WKH VHW RI MessageBod\Writer bSURYLGHUV WKDW VXSSRUW (VHH DHFODULQJ MHGLD T\SH CDSDELOLWLHV) WKH REMHFW DQG
PHGLD W\SH RI WKH PHVVDJH HQWLW\ ERG\.



4. Sort the selected MeVVageBod\WriWer  providers with a primary key of generic type where providers whose generic
type is the nearest superclass of the object class are sorted first and a secondary key of media type (see Section
[declaring_provider_capabilities]).

5. Iterate through the sorted MeVVageBod\WriWer  providers and, utilizing the iVWriWeable  method of each, choose an
MeVVageBod\WriWer  that supports the object that will be mapped to the entity body.

6. If step 5 locates one or more suitable MeVVageBod\WriWer ’s that are equal with respect to the sorting in step 4, then
select the one with the highest priority as described in Priorities and use its ZriWeTo  method to map the entity body to
the desired Java type.

7. Otherwise, the server runtime MUST generate a generate an InWernalSerYerErrorE[cepWion , a subclass of
WebApplicaWionE[cepWion  with its status set to 500, and no entity (to be processed as described in Exceptions) and
the client runtime MUST generate a ProceVVingE[cepWion .

Experience gained in the field has resulted in the reversal of the sorting keys in step 4 in this specification. This represents
a backward incompatible change with respect to JAX-RS 1.X. Implementations of this specification are REQUIRED to
provide a backward compatible flag for those applications that rely on the previous ordering. The mechanism defined to
enable this flag is implementation dependent.

See Exceptions for more information on handling exceptions thrown in MeVVageBod\WriWer.ZriWe .

4.2.3. DGcNaTKPI MGdKa T[RG CaRabKNKVKGU

Message body readers and writers MAY restrict the media types they support using the @ConVXmeV  and
@ProdXceV  annotations respectively. The absence of these annotations is equivalent to their inclusion with media type
("*/*"), i.e. absence implies that any media type is supported. An implementation MUST NOT use an entity provider for a
media type that is not supported by that provider.

When choosing an entity provider an implementation sorts the available providers according to the media types they
declare support for. Sorting of media types follows the general rule: x/y  x/*  */*, i.e. a provider that explicitly lists a
media types is sorted before a provider that lists */*.

4.2.4. SVaPdaTd EPVKV[ PTQXKdGTU

An implementation MUST include pre-packaged MeVVageBod\Reader  and MeVVageBod\WriWer  implementations for the
following Java and media type combinations:

b\We[]

All media types ( */* ).

jaYa.lang.SWring

All media types ( */* ).

jaYa.io.InpXWSWream

All media types ( */* ).

jaYa.io.Reader

All media types ( */* ).

jaYa.io.File

All media types ( */* ).



jakaUWa.acWiYaWiRQ.DaWaSRXUce

AOO PHGLa W\SHV ( */* ).

jaYa[.[PO.WUaQVfRUP.SRXUce

XML W\SHV ( We[W/[PO , aSSOicaWiRQ/[PO  aQG PHGLa W\SHV RI WKH IRUP aSSOicaWiRQ/*+[PO ).

MXOWiYaOXedMaS<SWUiQg,SWUiQg>

FRUP FRQWHQW ( aSSOicaWiRQ/[-ZZZ-fRUP-XUOeQcRded ).

SWUeaPiQgOXWSXW

AOO PHGLa W\SHV ( */* ), MeVVageBRd\WUiWeU bRQO\.

jaYa.OaQg.BRROeaQ , jaYa.OaQg.ChaUacWeU , jaYa.OaQg.NXPbeU

OQO\ IRU We[W/SOaiQ . CRUUHVSRQGLQJ SULPLWLYH W\SHV VXSSRUWHG YLa bR[LQJ/XQbR[LQJ FRQYHUVLRQ.

DHSHQGLQJ RQ WKH HQYLURQPHQW, WKH OLVW RI VWaQGaUG HQWLW\ SURYLGHUV MUST aOVR LQFOXGH WKRVH IRU JSON RU XML. FRU PRUH
LQIRUPaWLRQ abRXW WKHVH SURYLGHUV VHH JaYa API IRU JSON PURFHVVLQJ, JaYa API IRU JSON BLQGLQJ aQG JaNaUWa XML BLQGLQJ.

WKHQ UHaGLQJ ]HUR-OHQJWK PHVVaJH HQWLWLHV aOO SUH-SaFNaJHG MeVVageBRd\ReadeU bLPSOHPHQWaWLRQV, H[FHSW WKH JAXB RQH
aQG WKRVH IRU WKH (bR[HG) SULPLWLYH W\SHV abRYH, MUST FUHaWH a FRUUHVSRQGLQJ JaYa RbMHFW WKaW UHSUHVHQWV ]HUR-OHQJWK GaWa.
TKH SUH-SaFNaJHG JAXB aQG WKH SUH-SaFNaJHG SULPLWLYH W\SH MeVVageBRd\ReadeU bLPSOHPHQWaWLRQV MUST WKURZ a
NRCRQWeQWE[ceSWiRQ  IRU ]HUR-OHQJWK PHVVaJH HQWLWLHV.

WKHQ a NRCRQWeQWE[ceSWiRQ  LV WKURZQ ZKLOH UHaGLQJ a VHUYHU UHTXHVW HQWLW\ IURP a MeVVageBRd\ReadeU  LW MUST bH
WUaQVOaWHG b\ WKH VHUYHU UXQWLPH LQWR a BadReTXeVWE[ceSWiRQ  ZUaSSLQJ WKH RULJLQaO NRCRQWeQWE[ceSWiRQ  aQG UH-
WKURZQ WR bH SURFHVVHG b\ aQ\ UHJLVWHUHG H[FHSWLRQ PaSSHUV.

TKH LPSOHPHQWaWLRQ-VXSSOLHG HQWLW\ SURYLGHU(V) IRU jakaUWa.[PO.biQd.JAXBEOePeQW  aQG aSSOLFaWLRQ-VXSSOLHG JAXB
FOaVVHV MUST XVH JAXBCRQWe[W  LQVWaQFHV SURYLGHG b\ aSSOLFaWLRQ-VXSSOLHG FRQWH[W UHVROYHUV, VHH CRQWH[W PURYLGHUV. II aQ
aSSOLFaWLRQ GRHV QRW VXSSO\ a JAXBCRQWe[W  IRU a SaUWLFXOaU W\SH, WKH LPSOHPHQWaWLRQ-VXSSOLHG HQWLW\ SURYLGHU MUST XVH
LWV RZQ GHIaXOW FRQWH[W LQVWHaG.

WKHQ ZULWLQJ UHVSRQVHV, LPSOHPHQWaWLRQV SHOULD UHVSHFW aSSOLFaWLRQ-VXSSOLHG FKaUaFWHU VHW PHWaGaWa aQG SHOULD XVH
UTF-8 LI a FKaUaFWHU VHW LV QRW VSHFLILHG b\ WKH aSSOLFaWLRQ RU LI WKH aSSOLFaWLRQ VSHFLILHV a FKaUaFWHU VHW WKaW LV XQVXSSRUWHG.

AQ LPSOHPHQWaWLRQ MUST VXSSRUW aSSOLFaWLRQ-SURYLGHG HQWLW\ SURYLGHUV aQG MUST XVH WKRVH LQ SUHIHUHQFH WR LWV RZQ SUH-
SaFNaJHG SURYLGHUV ZKHQ HLWKHU FRXOG KaQGOH WKH VaPH UHTXHVW. MRUH SUHFLVHO\, VWHS 4 LQ MHVVaJH BRG\ RHaGHU aQG VWHS 5
LQ MHVVaJH BRG\ WULWHU MUST SUHIHU aSSOLFaWLRQ-SURYLGHG RYHU SUH-SaFNaJHG HQWLW\ SURYLGHUV.

4.2.5. TTaPUfeT EPcQdiPg

TUaQVIHU HQFRGLQJ IRU LQbRXQG GaWa LV KaQGOHG b\ a FRPSRQHQW RI WKH FRQWaLQHU RU WKH JAX-RSbUXQWLPH.
MeVVageBRd\ReadeU bSURYLGHUV aOZa\V RSHUaWH RQ WKH GHFRGHG HTTP HQWLW\ bRG\ UaWKHU WKaQ GLUHFWO\ RQ WKH HTTP
PHVVaJH bRG\.

A JAX-RS UXQWLPH RU FRQWaLQHU MAY WUaQVIHU HQFRGH RXWbRXQG GaWa RU WKLV MAY bH GRQH b\ aSSOLFaWLRQ FRGH.

4.2.6. CQPVePV EPcQdiPg

CRQWHQW HQFRGLQJ LV WKH UHVSRQVLbLOLW\ RI WKH aSSOLFaWLRQ. ASSOLFaWLRQ-VXSSOLHG HQWLW\ SURYLGHUV MAY SHUIRUP VXFK
HQFRGLQJ aQG PaQLSXOaWH WKH HTTP KHaGHUV aFFRUGLQJO\.



4.3. Context Providers
CRQWH[W SURYLGHUV VXSSO\ FRQWH[W WR UHVRXUFH FOaVVHV aQG RWKHU SURYLGHUV. A FRQWH[W SURYLGHU FOaVV LPSOHPHQWV WKH
CRQWH[WRHVROYHU<T>  LQWHUIaFH aQG Pa\ EH aQQRWaWHG ZLWK @PURYLdHU bIRU aXWRPaWLF GLVFRYHU\. E.J., aQ aSSOLFaWLRQ
ZLVKLQJ WR SURYLGH a FXVWRPL]HG JAXBCRQWH[W  WR WKH GHIaXOW JAXB HQWLW\ SURYLGHUV ZRXOG VXSSO\ a FOaVV LPSOHPHQWLQJ
CRQWH[WRHVROYHU<JAXBCRQWH[W> .

CRQWH[W SURYLGHUV MAY UHWXUQ QXOO  IURP WKH JHWCRQWH[W  PHWKRG LI WKH\ GR QRW ZLVK WR SURYLGH WKHLU FRQWH[W IRU a
SaUWLFXOaU JaYa W\SH. E.J. a JAXB FRQWH[W SURYLGHU Pa\ ZLVK WR RQO\ SURYLGH WKH FRQWH[W IRU FHUWaLQ JAXB FOaVVHV. CRQWH[W
SURYLGHUV MAY aOVR PaQaJH PXOWLSOH FRQWH[WV RI WKH VaPH W\SH NH\HG WR GLIIHUHQW JaYa W\SHV.

NRWH WKaW a FRQWH[W SURYLGHU IRU JAXB LV RQO\ aSSOLFaEOH LQ SURGXFWV WKaW VXSSRUW JaNaUWa XML BLQGLQJ.

4.3.1. Declaring Media T[pe Capabilities

CRQWH[W SURYLGHU LPSOHPHQWaWLRQV MAY UHVWULFW WKH PHGLa W\SHV WKH\ VXSSRUW XVLQJ WKH @PURdXcHV baQQRWaWLRQ. TKH
aEVHQFH RI WKLV aQQRWaWLRQ LV HTXLYaOHQW WR LWV LQFOXVLRQ ZLWK PHGLa W\SH ("*/*"), L.H. aEVHQFH LPSOLHV WKaW aQ\ PHGLa W\SH LV
VXSSRUWHG.

WKHQ FKRRVLQJ a FRQWH[W SURYLGHU aQ LPSOHPHQWaWLRQ VRUWV WKH aYaLOaEOH SURYLGHUV aFFRUGLQJ WR WKH PHGLa W\SHV WKH\
GHFOaUH VXSSRUW IRU. SRUWLQJ RI PHGLa W\SHV IROORZV WKH JHQHUaO UXOH: [/\  [/*  */*, L.H. a SURYLGHU WKaW H[SOLFLWO\ OLVWV a
PHGLa W\SH LV VRUWHG EHIRUH a SURYLGHU WKaW OLVWV */*.

4.4. Exception Mapping Providers
E[FHSWLRQ PaSSLQJ SURYLGHUV PaS a FKHFNHG RU UXQWLPH H[FHSWLRQ WR aQ LQVWaQFH RI RHVSRQVH . AQ H[FHSWLRQ PaSSLQJ
SURYLGHU LPSOHPHQWV WKH E[cHSWLRQMaSSHU<T>  LQWHUIaFH aQG Pa\ EH aQQRWaWHG ZLWK @PURYLdHU bIRU aXWRPaWLF GLVFRYHU\.

WKHQ a UHVRXUFH FOaVV RU SURYLGHU PHWKRG WKURZV aQ H[FHSWLRQ IRU ZKLFK WKHUH LV aQ H[FHSWLRQ PaSSLQJ SURYLGHU, WKH
PaWFKLQJ SURYLGHU LV XVHG WR REWaLQ a RHVSRQVH bLQVWaQFH. TKH UHVXOWLQJ RHVSRQVH bLV SURFHVVHG aV LI a ZHE UHVRXUFH
PHWKRG KaG UHWXUQHG WKH RHVSRQVH , VHH RHWXUQ T\SH. IQ SaUWLFXOaU, a PaSSHG RHVSRQVH bMUST EH SURFHVVHG XVLQJ WKH
CRQWaLQHURHVSRQVH ILOWHU FKaLQ GHILQHG LQ CKaSWHUbFLOWHUV aQG IQWHUFHSWRUV.

WKHQ FKRRVLQJ aQ H[FHSWLRQ PaSSLQJ SURYLGHU WR PaS aQ H[FHSWLRQ, aQ LPSOHPHQWaWLRQ MUST XVH WKH SURYLGHU ZKRVH
JHQHULF W\SH LV WKH QHaUHVW VXSHUFOaVV RI WKH H[FHSWLRQ. II WZR RU PRUH H[FHSWLRQ SURYLGHUV aUH aSSOLFaEOH, WKH RQH ZLWK WKH
KLJKHVW SULRULW\ MUST EH FKRVHQ aV GHVFULEHG LQ PULRULWLHV.

TR aYRLG a SRWHQWLaOO\ LQILQLWH ORRS, a VLQJOH H[FHSWLRQ PaSSHU PXVW EH XVHG GXULQJ WKH SURFHVVLQJ RI a UHTXHVW aQG LWV
FRUUHVSRQGLQJ UHVSRQVH. JAX-RSbLPSOHPHQWaWLRQV MUST NOT aWWHPSW WR PaS H[FHSWLRQV WKURZQ ZKLOH SURFHVVLQJ a
UHVSRQVH SUHYLRXVO\ PaSSHG IURP aQ H[FHSWLRQ. IQVWHaG, WKLV H[FHSWLRQ MUST EH SURFHVVHG aV GHVFULEHG LQ VWHSV 3 aQG 4 LQ
E[FHSWLRQV.

NRWH WKaW H[FHSWLRQ PaSSLQJ SURYLGHUV aUH noW VXSSRUWHG aV SaUW RI WKH COLHQW API.

4.5. Exceptions
E[FHSWLRQ KaQGOLQJ GLIIHUV GHSHQGLQJ RQ ZKHWKHU a SURYLGHU LV SaUW RI WKH FOLHQW UXQWLPH RU VHUYHU UXQWLPH. TKLV LV
FRYHUHG LQ WKH QH[W WZR VHFWLRQV.

4.5.1. Server Runtime



WheQ a SURYLdeU PeWhRd WhURZV aQ e[ceSWLRQ, Whe JAX-RSbVeUYeU UXQWLPe ZLOO aWWePSW WR PaS Whe e[ceSWLRQ WR a VXLWabOe
HTTP UeVSRQVe LQ Whe VaPe Za\ aV deVcULbed fRU PeWhRdV aQd ORcaWRUV LQ E[ceSWLRQV. If Whe e[ceSWLRQ LV WhURZQ ZhLOe
geQeUaWLQg a UeVSRQVe, JAX-RSbLPSOePeQWaWLRQV aUe UeTXLUed WR PaS Whe e[ceSWLRQ onl\ when Whe UeVSRQVe haV QRW beeQ
cRPPLWWed \eW.

AV e[SOaLQed LQ E[ceSWLRQ MaSSLQg PURYLdeUV, aQ aSSOLcaWLRQ caQ VXSSO\ e[ceSWLRQ PaSSLQg SURYLdeUV WR cXVWRPL]e WhLV
PaSSLQg, bXW WheVe e[ceSWLRQ PaSSeUV ZLOO be LgQRUed dXULQg Whe SURceVVLQg Rf a previousl\ mapped UeVSRQVe WR aYRLd
eQWeULQg a SRWeQWLaOO\ LQfLQLWe ORRS. FRU e[aPSOe, VXSSRVe a PeWhRd LQ a PeVVage bRd\ UeadeU WhURZV aQ e[ceSWLRQ WhaW LV
PaSSed WR a UeVSRQVe YLa aQ e[ceSWLRQ PaSSLQg SURYLdeU; Lf Whe PeVVage bRd\ ZULWeU WhURZV aQ e[ceSWLRQ ZhLOe WU\LQg WR
ZULWe Whe PaSSed UeVSRQVe, JAX-RSbLPSOePeQWaWLRQV ZLOO QRW aWWePSW WR PaS Whe e[ceSWLRQ agaLQ.

4.5.2. CNKePV RWPVKOe

WheQ a SURYLdeU PeWhRd WhURZV aQ e[ceSWLRQ, Whe JAX-RSbcOLeQW UXQWLPe ZLOO PaS LW WR aQ LQVWaQce Rf
ProceVVingE[cepWion  Lf WhURZQ ZhLOe SURceVVLQg a UeTXeVW, aQd WR a ReVponVeProceVVingE[cepWion  Lf WhURZQ ZhLOe
SURceVVLQg a UeVSRQVe.

NRWe WhaW Whe cOLeQW UXQWLPe ZLOO RQO\ WhURZ aQ LQVWaQce Rf WebApplicaWionE[cepWion b(RU aQ\ Rf LWV VXbcOaVVeV) aV a UeVXOW
Rf a UeVSRQVe fURP Whe VeUYeU ZLWh VWaWXV cRdeV 3[[, 4[[ RU 5[[.



5. CNKePV APá
The COLeQW API LV XVed WR acceVV Web UeVRXUceV. IW SURYLdeV a hLgheU-OeYeO API WhaQ HWWSURLCRQQecWLRQ  aV ZeOO aV
LQWegUaWLRQ ZLWh JAX-RS SURYLdeUV. UQOeVV RWheUZLVe VWaWed, W\SeV SUeVeQWed LQ WhLV chaSWeU OLYe LQ Whe
MaNaUWa.ZV.UV.cOLeQW  SacNage.

5.1. BQQVUVTaRRKPg a CNKePV áPUVaPce
AQ LQVWaQce Rf COLeQW bLV UeTXLUed WR acceVV a Web UeVRXUce XVLQg Whe COLeQW API. The defaXOW LQVWaQce Rf COLeQW bcaQ be
RbWaLQed b\ caOOLQg QeZCOLeQW  RQ COLeQWBXLOdeU . COLeQW bLQVWaQceV caQ be cRQfLgXUed XVLQg PeWhRdV LQheULWed fURP
CRQfLJXUabOe  aV fROORZV:

See ChaSWeU PURYLdeUV fRU PRUe LQfRUPaWLRQ RQ SURYLdeUV. PURSeUWLeV aUe VLPSO\ QaPe-YaOXe SaLUV ZheUe Whe YaOXe LV aQ
aUbLWUaU\ RbMecW. FeaWXUeV aUe aOVR SURYLdeUV aQd PXVW LPSOePeQW Whe FeaWXUe  LQWeUface; Whe\ aUe XVefXO fRU gURXSLQg VeWV
Rf SURSeUWLeV aQd SURYLdeUV (LQcOXdLQg RWheU feaWXUeV) WhaW aUe ORgLcaOO\ UeOaWed aQd PXVW be eQabOed aV a XQLW.

5.2. ReUQWTce AcceUU
A Web UeVRXUce caQ be acceVVed XVLQg a fOXeQW API LQ ZhLch PeWhRd LQYRcaWLRQV aUe chaLQed WR bXLOd aQd XOWLPaWeO\
VXbPLW aQ HTTP UeTXeVW. The fROORZLQg e[aPSOe geWV a We[W/SOaLQ  UeSUeVeQWaWLRQ Rf Whe UeVRXUce LdeQWLfLed b\
KWWS://e[aPSOe.RUJ/KeOOR :

CRQceSWXaOO\, Whe VWeSV UeTXLUed WR VXbPLW a UeTXeVW aUe Whe fROORZLQg: (L) RbWaLQ aQ LQVWaQce Rf COLeQW b(LL) cUeaWe a
WebTaUJeW b(LLL) cUeaWe a UeTXeVW fURP Whe WebTaUJeW baQd (LY) VXbPLW a UeTXeVW RU geW a SUeSaUed IQYRcaWLRQ bfRU OaWeU
VXbPLVVLRQ. See SecWLRQ [LQYRcaWLRQV] fRU PRUe LQfRUPaWLRQ RQ XVLQg IQYRcaWLRQ .

MeWhRd chaLQLQg LV QRW OLPLWed WR Whe e[aPSOe VhRZQ abRYe. A UeTXeVW caQ be fXUWheU VSecLfLed b\ VeWWLQg headeUV, cRRNLeV,
TXeU\ SaUaPeWeUV, eWc. FRU e[aPSOe:

See Whe JaYadRc fRU Whe cOaVVeV LQ Whe MaNaUWa.ZV.UV.cOLeQW  SacNage fRU PRUe LQfRUPaWLRQ.

5.3. CNKePV TaTgeVU

// DefaXOW LQVWaQce Rf cOLeQW 
COLeQW cOLeQW = COLeQWBXLOdeU.QeZCOLeQW(); 
 
// AddLWLRQaO cRQfLJXUaWLRQ Rf defaXOW cOLeQW 
cOLeQW.SURSeUW\("M\PURSeUW\", "M\VaOXe") 
    .UeJLVWeU(M\PURYLdeU.cOaVV) 
    .UeJLVWeU(M\FeaWXUe.cOaVV);

JAVA

COLeQW cOLeQW = COLeQWBXLOdeU.QeZCOLeQW(); 
ReVSRQVe UeV = cOLeQW.WaUJeW("KWWS://e[aPSOe.RUJ/KeOOR") 
    .UeTXeVW("We[W/SOaLQ").JeW();

JAVA

ReVSRQVe UeV = cOLeQW.WaUJeW("KWWS://e[aPSOe.RUJ/KeOOR") 
    .TXeU\PaUaP("M\PaUaP","...") 
    .UeTXeVW("We[W/SOaLQ") 
    .KeadeU("M\HeadeU", "...") 
    .JeW();

JAVA

http://example.org/hello


TKH bHQHILWV RI XVLQJ a WebTaUJeW bbHFRPH aSSaUHQW ZKHQ bXLOGLQJ FRPSOH[ URIV, IRU H[aPSOH b\ H[WHQGLQJ baVH URIV
ZLWK aGGLWLRQaO SaWK VHJPHQWV RU WHPSOaWHV. TKH IROORZLQJ H[aPSOH KLJKOLJKWV WKHVH FaVHV:

NRWH WKH XVH RI WKH URI WHPSOaWH SaUaPHWHUb ^ZKRP` . TKH H[aPSOH abRYH JHWV a UHSUHVHQWaWLRQ IRU WKH UHVRXUFH LGHQWLILHG
b\ KWWS://e[aPSOe.RUJ/KeOOR/ZRUOd .

WebTaUJeW bLQVWaQFHV aUH immutable ZLWK UHVSHFW WR WKHLU URI (RU URI WHPSOaWH): PHWKRGV IRU VSHFLI\LQJ aGGLWLRQaO SaWK
VHJPHQWV aQG SaUaPHWHUV UHWXUQ a QHZ LQVWaQFH RI WebTaUJeW . HRZHYHU, WebTaUJeW bLQVWaQFHV aUH mutable ZLWK UHVSHFW
WR WKHLU FRQILJXUaWLRQ. TKXV, FRQILJXULQJ a WebTaUJeW bGRHV QRW FUHaWH QHZ LQVWaQFHV.

IQ WKLV H[aPSOH, WZR LQVWaQFHV RI WebTaUJeW baUH FUHaWHG. TKH LQVWaQFH KeOOR  LQKHULWV WKH FRQILJXUaWLRQ IURP baVe  aQG LW
LV IXUWKHU FRQILJXUHG b\ UHJLVWHULQJ M\PURYLdeU.cOaVV . NRWH WKaW FKaQJHV WR KeOOR ËV FRQILJXUaWLRQ GR QRW aIIHFW baVe ,
L.H.bLQKHULWaQFH SHUIRUPV a deep FRS\ RI WKH FRQILJXUaWLRQ. SHH SHFWLRQ [FRQILJXUabOH_W\SHV] IRU aGGLWLRQaO LQIRUPaWLRQ RQ
FRQILJXUabOH W\SHV.

5.4. T[ped Entities
TKH UHVSRQVH WR a UHTXHVW LV QRW OLPLWHG WR bH RI W\SH ReVSRQVe . TKH IROORZLQJ H[aPSOH XSJUaGHV WKH VWaWXV RI FXVWRPHU
QXPbHU 123 WR "JROG VWaWXV" b\ ILUVW RbWaLQLQJ aQ HQWLW\ RI W\SH CXVWRPeU  aQG WKHQ SRVWLQJ WKaW HQWLW\ WR a GLIIHUHQW URI:

NRWH WKH XVH RI WKH Yariant [PO()  LQ WKH FaOO WR SRVW . TKH FOaVV MaNaUWa.ZV.UV.cOLeQW.EQWLW\  GHILQHV YaULaQWV IRU WKH
PRVW SRSXOaU PHGLa W\SHV XVHG LQ JAX-RS aSSOLFaWLRQV.

IQ WKH H[aPSOH abRYH, MXVW OLNH LQ WKH SHUYHU API, JAX-RSbLPSOHPHQWaWLRQV aUH REQUIRED WR XVH HQWLW\ SURYLGHUV WR PaS a
UHSUHVHQWaWLRQ RI W\SH aSSOLcaWLRQ/[PO  WR aQ LQVWaQFH RI CXVWRPeU  aQG YLFH YHUVa. SHH SWaQGaUG EQWLW\ PURYLGHUV IRU a
OLVW RI HQWLW\ SURYLGHUV WKaW MUST bH VXSSRUWHG b\ aOO JAX-RSbLPSOHPHQWaWLRQV.

5.5. ánXocations
AQ LQYRFaWLRQ LV a UHTXHVW WKaW KaV bHHQ SUHSaUHG aQG LV UHaG\ IRU H[HFXWLRQ. IQYRFaWLRQV SURYLGH a generic interface WKaW
HQabOHV a VHSaUaWLRQ RI FRQFHUQV bHWZHHQ WKH FUHaWRU aQG WKH VXbPLWWHU. IQ SaUWLFXOaU, WKH VXbPLWWHU GRHV QRW QHHG WR
NQRZ KRZ WKH LQYRFaWLRQ ZaV SUHSaUHG, bXW RQO\ KRZ LW VKRXOG bH H[HFXWHG: QaPHO\, V\QFKURQRXVO\ RU aV\QFKURQRXVO\.

LHW XV FRQVLGHU WKH IROORZLQJ H[aPSOH [11]:

WebTaUJeW baVe = cOLeQW.WaUJeW("KWWS://e[aPSOe.RUJ/"); 
WebTaUJeW KeOOR = baVe.SaWK("KeOOR").SaWK("^ZKRP`"); 
ReVSRQVe UeV = KeOOR.UeVROYeTePSOaWe("ZKRP", "ZRUOd").UeTXeVW("...").JeW();

JAVA

// CUeaWe WebTaUJeW LQVWaQce baVe 
WebTaUJeW baVe = cOLeQW.WaUJeW("KWWS://e[aPSOe.RUJ/"); 
// CUeaWe QeZ WebTaUJeW LQVWaQce KeOOR aQd cRQfLJXUe LW 
WebTaUJeW KeOOR = baVe.SaWK("KeOOR"); 
KeOOR.UeJLVWeU(M\PURYLdeU.cOaVV);

JAVA

CXVWRPeU c = cOLeQW.WaUJeW("KWWS://e[aPSOeV.RUJ/cXVWRPeUV/123") 
.UeTXeVW("aSSOLcaWLRQ/[PO").JeW(CXVWRPeU.cOaVV); 
SWULQJ QeZId = cOLeQW.WaUJeW("KWWS://e[aPSOeV.RUJ/JROd-cXVWRPeUV/") 
.UeTXeVW().SRVW([PO(c), SWULQJ.cOaVV);

JAVA

http://example.org/hello/world


CROOecWLRQV.WUaQVfRUP(LQYV, QeZ F<IQYRcaWLRQ, ReVSRQVe>() @OYeUULde SXbOLc ReVSRQVe aSSO\(IQYRcaWLRQ LQY) UeWXUQ
LQY.LQYRNe(); );

IQ WKLV e[aPSOe, WZR LQYRcaWLRQV aUe SUeSaUed aQd VWRUed LQ a cROOecWLRQ b\ WKe cUeaWRU. TKe VXbPLWWeU WKeQ WUaYeUVeV WKe
cROOecWLRQ aSSO\LQJ a WUaQVfRUPaWLRQ WKaW PaSV aQ IQYRFDWLRQ bWR a 5HVSRQVH . TKe PaSSLQJ caOOV IQYRFDWLRQ.LQYRNH  WR
e[ecXWe WKe LQYRcaWLRQ V\QcKURQRXVO\; aV\QcKURQRXV e[ecXWLRQ LV aOVR VXSSRUWed b\ caOOLQJ IQYRFDWLRQ.VXEPLW . RefeU WR
CKaSWeUbAV\QcKURQRXV PURceVVLQJ fRU PRUe LQfRUPaWLRQ RQ aV\QcKURQRXV LQYRcaWLRQV.

5.6. CQPÕgWTabNe T[ReU
TKe fROORZLQJ COLeQW API W\SeV aUe cRQfLJXUabOe: COLHQW , COLHQWBXLOGHU , aQd :HE7DUJHW . CRQfLJXUaWLRQ PeWKRdV aUe
LQKeULWed fURP WKe CRQILJXUDEOH  LQWeUface LPSOePeQWed b\ aOO WKeVe cOaVVeV. TKLV LQWeUface VXSSRUWV cRQfLJXUaWLRQ Rf:

PUopeUWieV

NaPe-YaOXe SaLUV fRU addLWLRQaO cRQfLJXUaWLRQ Rf feaWXUeV RU RWKeU cRPSRQeQWV Rf a JAX-RSbLPSOePeQWaWLRQ.

FeaWXUeV

A VSecLaO W\Se Rf SURYLdeU WKaW LPSOePeQW WKe FHDWXUH  LQWeUface aQd caQ be XVed WR cRQfLJXUe a JAX-RSbLPSOePeQWaWLRQ.

PUoYideUV

COaVVeV RU LQVWaQceV Rf cOaVVeV WKaW LPSOePeQW RQe RU PRUe Rf WKe SURYLdeU LQWeUfaceV fURP CKaSWeU [SURYLdeUV]. A
SURYLdeU caQ be a PeVVaJe bRd\ UeadeU, a fLOWeU, a cRQWe[W UeVROYeU, eWc.

TKe cRQfLJXUaWLRQ defLQed RQ aQ LQVWaQce Rf aQ\ Rf WKe afRUePeQWLRQed W\SeV LV LQKeULWed b\ RWKeU LQVWaQceV cUeaWed fURP
LW. FRU e[aPSOe, aQ LQVWaQce Rf :HE7DUJHW bcUeaWed fURP a COLHQW bZLOO LQKeULW WKe COLHQW ËV cRQfLJXUaWLRQ. HRZeYeU, aQ\
addLWLRQaO cKaQJeV WR WKe LQVWaQce Rf :HE7DUJHW bZLOO QRW LPSacW WKe COLHQW ËV cRQfLJXUaWLRQ aQd YLce YeUVa. TKeUefRUe,
RQce a cRQfLJXUaWLRQ LV LQKeULWed LW LV aOVR deWacKed (deeS cRSLed) fURP LWV SaUeQW cRQfLJXUaWLRQ aQd cKaQJeV WR WKe SaUeQW
aQd cKLOd cRQfLJXUaWLRQV aUe QRW be YLVLbOe WR eacK RWKeU.

5.6.1. FiNVeTU aPd EPViV[ áPVeTceRVQTU

AV e[SOaLQed LQ CKaSWeU FLOWeUV aQd IQWeUceSWRUV, fLOWeUV aQd LQWeUceSWRUV aUe defLQed aV JAX-RS SURYLdeUV. TKeUefRUe, WKe\
caQ be UeJLVWeUed LQ aQ\ Rf WKe cRQfLJXUabOe W\SeV OLVWed LQ WKe SUeYLRXV VecWLRQ. TKe fROORZLQJ e[aPSOe VKRZV KRZ WR
UeJLVWeU fLOWeUV aQd LQWeUceSWRUV RQ LQVWaQceV Rf COLHQW baQd :HE7DUJHW :

// E[HFXWHG E\ WKH FUHDWRU 
IQYRFDWLRQ LQY1 = FOLHQW.WDUJHW("KWWS://H[DPSOHV.RUJ/DWP/EDODQFH") 
    .TXHU\3DUDP("FDUG", "111122223333").TXHU\3DUDP("SLQ", "9876") 
    .UHTXHVW("WH[W/SODLQ").EXLOGGHW(); 
IQYRFDWLRQ LQY2 = FOLHQW.WDUJHW("KWWS://H[DPSOHV.RUJ/DWP/ZLWKGUDZDO") 
    .TXHU\3DUDP("FDUG", "111122223333").TXHU\3DUDP("SLQ", "9876") 
    .UHTXHVW().EXLOG3RVW(WH[W("50.0")); 
CROOHFWLRQ<IQYRFDWLRQ> LQYV = AUUD\V.DVLLVW(LQY1, LQY2); 
 
// E[HFXWHG E\ WKH VXEPLWWHU
CROOHFWLRQ<5HVSRQVH> UHVV = 
    CROOHFWLRQV.WUDQVIRUP(LQYV, 
        QHZ F<IQYRFDWLRQ, 5HVSRQVH>() ^ 
        @OYHUULGH 
        SXEOLF 5HVSRQVH DSSO\(IQYRFDWLRQ LQY) ^ 
            UHWXUQ LQY.LQYRNH(); ` `);

JA9A



IQ WhiV e[aPSOe, LRJJLQJFLOWHU  iV iQheUiWed b\ each iQVWaQce Rf WHbTaUJHW bcUeaWed fURP cOLHQW ; aQ addiWiRQaO
SURYideU QaPed CacKLQJFLOWHU  iV UegiVWeUed RQ Whe iQVWaQce Rf WHbTaUJHW .

5.7. RGacVKXG CNKGPVU
COieQW API iQWURdXceV aV\QchURQRXV SURgUaPPiQg iQ Whe COieQW API. AV\QchURQRXV SURgUaPPiQg iQ JAX-RSbeQabOeV cOieQWV
WR XQbORcN ceUWaiQ WhUeadV b\ SXVhiQg ZRUN WR bacNgURXQd WhUeadV Zhich caQ be PRQiWRUed aQd SRVVibO\ ZaiWed RQ
(MRiQed) aW a OaWeU WiPe. ThiV caQ be accRPSOiVhed iQ JAX-RSbb\ eiWheU SURYidiQg aQ iQVWaQce Rf IQYRcaWLRQCaOObacN  RU
RSeUaWiQg RQ Whe UeVXOW Rf W\Se FXWXUH<T>  UeWXUQed b\ aQ aV\QchURQRXV iQYRNeU ÉRU VRPe cRPbiQaWiRQ Rf bRWh VW\OeV.

UViQg IQYRcaWLRQCaOObacN  eQabOeV a PRUe UeacWiYe SURgUaPPiQg VW\Oe iQ Zhich XVeU-SURYided cRde acWiYaWeV (RU UeacWV)
RQO\ ZheQ a ceUWaiQ eYeQW haV RccXUUed. UViQg caOObacNV ZRUNV ZeOO fRU ViPSOe caVeV, bXW Whe VRXUce cRde becRPeV haUdeU
WR XQdeUVWaQd ZheQ PXOWiSOe eYeQWV aUe iQ SOa\. FRU e[aPSOe, ZheQ aV\QchURQRXV iQYRcaWiRQV Qeed WR be cRPSRVed,
cRPbiQed RU iQ aQ\ Za\ RSeUaWed XSRQ. TheVe W\Se Rf VceQaUiRV Pa\ UeVXOW iQ caOObacNV WhaW aUe QeVWed iQVide RWheU
caOObacNV PaNiQg Whe cRde faU OeVV UeadabOe ÉRfWeQ UefeUUed WR aV Whe S\Uamid Rf dRRm becaXVe Rf Whe iQheUeQW QeVWiQg Rf
caOOV.

TR addUeVV Whe UeTXiUePeQW Rf gUeaWeU UeadabiOiW\ aQd WR eQabOe SURgUaPPeUV WR beWWeU UeaVRQ abRXW aV\QchURQRXV
cRPSXWaWiRQV, JaYa 8 iQWURdXceV Whe a QeZ iQWeUface caOOed CRPSOHWLRQSWaJH  WhaW iQcOXdeV a OaUge QXPbeU Rf PeWhRdV
dedicaWed WR PaQagiQg aV\QchURQRXV cRPSXWaWiRQV.

JAX-RSb2.1 defiQeV a QeZ W\Se Rf iQYRNeU caOOed R[IQYRNHU , aV ZeOO a defaXOW iPSOePeQWaWiRQ Rf WhiV W\Se caOOed
CRPSOHWLRQSWaJHR[IQYRNHU  WhaW iV baVed RQ Whe JaYa 8 W\Se CRPSOHWLRQSWaJH . TheUe iV a QeZ U[  PeWhRd Zhich iV XVed
iQ a ViPiOaU PaQQeU WR aV\Qc  aV deVcUibed iQ COieQW API. LeW XV cRQVideU Whe fROORZiQg e[aPSOe:

ThiV e[aPSOe fiUVW cUeaWeV aQ aV\QchURQRXV cRPSXWaWiRQ Rf W\Se CRPSOHWLRQSWaJH<SWULQJ> , aQd WheQ ViPSO\ ZaiWV fRU iW
WR cRPSOeWe aQd diVSOa\V iWV UeVXOW (WechQicaOO\, a VecRQd cRPSXWaWiRQ Rf W\Se CRPSOHWLRQSWaJH<VRLd>  iV cUeaWed RQ Whe
OaVW OiQe ViPSO\ WR cRQVXPe Whe UeVXOW Rf Whe fiUVW cRPSXWaWiRQ).

The YaOXe Rf CRPSOHWLRQSWaJH  becRPeV aSSaUeQW ZheQ PXOWiSOe aV\QchURQRXV cRPSXWaWiRQV aUe QeceVVaU\ WR
accRPSOiVh a WaVN. The fROORZiQg e[aPSOe RbWaiQV, iQ SaUaOOeO, a SUice aQd a fRUecaVW fRU a deVWiQaWiRQ aQd PaNeV a
UeVeUYaWiRQ RQO\ if Whe deViUed cRQdiWiRQV aUe PeW.

// CUHaWH cOLHQW aQd UHJLVWHU ORJJLQJ ILOWHU 
COLHQW cOLHQW = COLHQWBXLOdHU.QHZCOLHQW().UHJLVWHU(LRJJLQJFLOWHU.cOaVV); 
 
// E[HcXWHV ORJJLQJ ILOWHU IURP cOLHQW aQd cacKLQJ ILOWHU IURP WaUJHW 
WHbTaUJHW ZW = cOLHQW.WaUJHW("KWWS://H[aPSOHV.RUJ/cXVWRPHUV/123"); 
CXVWRPHU c = ZW.UHJLVWHU(CacKLQJFLOWHU.cOaVV).UHTXHVW("aSSOLcaWLRQ/[PO") 
    .JHW(CXVWRPHU.cOaVV);

JAVA

CRPSOHWLRQSWaJH<SWULQJ> cVI = cOLHQW.WaUJHW("IRUHcaVW/^dHVWLQaWLRQ`") 
    .UHVROYHTHPSOaWH("dHVWLQaWLRQ", "PaUV") 
    .UHTXHVW() 
    .U[() 
    .JHW(SWULQJ.cOaVV); 
 
cVI.WKHQAccHSW(S\VWHP.RXW::SULQWOQ);

JAVA



NRWe WKaW WKe CRQVXPeU  SaVVed LQ WKe caOO WR PeWKRd WKeQCRPbLQe  UeTXLUeV WKe YaOXeV RI eacK VWaJe WR be aYaLOabOe aQd,
WKeUeIRUe, caQ RQO\ be e[ecXWed aIWeU WKe WZR SaUaOOeO VWaJeV aUe cRPSOeWed.

AV Ze VKaOO Vee LQ WKe Qe[W VecWLRQ, VXSSRUW IRU CRPSOeWLRQSWaJe  LV WKe defaXOW IRU aOO JAX-RSbLPSOePeQWaWLRQV, bXW RWKeU
UeacWLYe APIV Pa\ aOVR be VXSSRUWed aV e[WeQVLRQV.

5.7.1. ReacViXe APá EZVenUiQnU

TKeUe KaYe beeQ VeYeUaO SURSRVaOV IRU UeacWLYe APIV LQ JaYa. AOO JAX-RSbLPSOePeQWaWLRQV MUST VXSSRUW aQ LQYRNeU IRU
CRPSOeWLRQSWaJe  aV VKRZQ abRYe. AddLWLRQaOO\, JAX-RSbLPSOePeQWaWLRQV MAY VXSSRUW RWKeU UeacWLYe APIV XVLQJ aQ
e[WeQVLRQ bXLOW LQWR WKe COLeQW API.

R[JaYa [11] LV a SRSXOaU UeacWLYe OLbUaU\ aYaLOabOe LQ JaYa. TKe W\Se UeSUeVeQWLQJ aQ aV\QcKURQRXV cRPSXWaWLRQ LQ WKLV API
LV caOOed aQ ObVeUYabOe . AQ LPSOePeQWaWLRQ Pa\ VXSSRUW WKLV W\Se b\ SURYLdLQJ a QeZ LQYRNeU aV VKRZQ LQ WKe IROORZLQJ
e[aPSOe:

FLUVW, a SURYLdeU IRU WKe QeZ LQYRNeU PXVW be UeJLVWeUed RQ WKe COLeQW  RbMecW. SecRQd, WKe W\Se RI WKe LQYRNeU PXVW be
VSecLILed aV a SaUaPeWeU WR WKe U[  PeWKRd. NRWe WKaW becaXVe WKLV LV a JAX-RSbe[WeQVLRQ, WKe acWXaO QaPeV IRU WKe SURYLdeU
aQd WKe LQYRNeU LQ WKe e[aPSOe abRYe aUe LPSOePeQWaWLRQ deSeQdeQW. TKe UeadeU LV UeIeUUed WR WKe dRcXPeQWaWLRQ IRU WKe
JAX-RSbLPSOePeQWaWLRQ RI cKRLce IRU PRUe LQIRUPaWLRQ.

VeUVLRQ 2.0 RI R[JaYa [12] KaV beeQ cRPSOeWeO\ Ue-ZULWWeQ RQ WRS RI WKe ReacWLYe-SWUeaPV VSecLILcaWLRQ. TKLV QeZ
aUcKLWecWXUe SURPSWed WKe LQWURdXcWLRQ RI a QeZ W\Se caOOed FORZabOe . JAX-RS LPSOePeQWaWLRQV cRXOd eaVLO\ VXSSRUW WKLV
QeZ YeUVLRQ b\ LPSOePeQWLQJ a QeZ SURYLdeU (VXcK aV FORZabOeR[IQYRNeUPURYLdeU ) aQd XVLQJ WKe VaPe SaWWeUQ VKRZQ
LQ WKe e[aPSOe abRYe.

5.8. EZecWVQT SeTXiceU

CRPSOeWLRQSWaJe<NXPbeU> cVS = cOLeQW.WaUJeW("SULce/^deVWLQaWLRQ`") 
    .UeVROYeTePSOaWe("deVWLQaWLRQ", "PaUV") 
    .UeTXeVW() 
    .U[() 
    .JeW(NXPbeU.cOaVV); 
 
CRPSOeWLRQSWaJe<SWULQJ> cVf = cOLeQW.WaUJeW("fRUecaVW/^deVWLQaWLRQ`") 
    .UeVROYeTePSOaWe("deVWLQaWLRQ", "PaUV") 
    .UeTXeVW() 
    .U[() 
    .JeW(SWULQJ.cOaVV); 
 
cVS.WKeQCRPbLQe(cVf, (SULce, fRUecaVW) -> 
    UeVeUYeIfAffRUdabOeAQdWaUP(SULce, fRUecaVW));

JAVA

COLeQW cOLeQW = cOLeQW.UeJLVWeU(ObVeUYabOeR[IQYRNeUPURYLdeU.cOaVV); 
 
ObVeUYabOe<SWULQJ> Rf = cOLeQW.WaUJeW("fRUecaVW/^deVWLQaWLRQ`") 
    .UeVROYeTePSOaWe("deVWLQaWLRQ", "PaUV") 
    .UeTXeVW() 
    .U[(ObVeUYabOeR[IQYRNeU.cOaVV) // RYeUULdeV defaXOW LQYRNeU 
    .JeW(SWULQJ.cOaVV); 
 
Rf.VXbVcULbe(S\VWeP.RXW::SULQWOQ);
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E[ecXWRU VeUYiceV can be XVed WR VXbmiW aV\nchURnRXV WaVkV fRU e[ecXWiRn. JAX-RSbaSSlicaWiRnV can VSecif\ e[ecXWRU
VeUYiceV Zhile bXilding a ClienW  inVWance. TZR meWhRdV aUe SURYided in ClienWBXilder  fRU WhiV SXUSRVe, namel\,
e[ecXWorSerYice  and VchedXledE[ecXWorSerYice .

In an enYiURnmenW WhaW VXSSRUWV JakaUWa CRncXUUenc\ [13], VXch aV fXll JakaUWa EE SlaWfRUm SURdXcWV, imSlemenWaWiRnV
MUST XVe ManagedE[ecXWorSerYice  and ManagedSchedXledE[ecXWorSerYice , UeVSecWiYel\. The UeadeU iV UefeUUed WR
Whe JaYadRc Rf ClienWBXilder  fRU mRUe infRUmaWiRn abRXW e[ecXWRU VeUYiceV.



6. FilVers and ánVercepVors
FilWeUV and enWiW\ inWeUceSWoUV can be UegiVWeUed foU e[ecXWion aW Zell-defined e[WenVion SoinWV in JAX-RSbimSlemenWaWionV.
The\ aUe XVed Wo e[Wend an imSlemenWaWion in oUdeU Wo SUoYide caSabiliWieV VXch aV logging, confidenWialiW\, aXWhenWicaWion,
enWiW\ comSUeVVion, eWc.

6.1. ánVrodWcVion
EnWiW\ inWeUceSWoUV ZUaS aUoXnd a meWhod inYocaWion aW a VSecific e[WenVion SoinW. FilWeUV e[ecXWe code aW an e[WenVion
SoinW bXW ZiWhoXW ZUaSSing a meWhod inYocaWion. TheUe aUe foXU e[WenVion SoinWV foU filWeUV: ClienWReTXeVW ,
ClienWReVSRnVe , CRnWaineUReTXeVW  and CRnWaineUReVSRnVe . TheUe aUe WZo e[WenVion SoinWV foU enWiW\ inWeUceSWoUV:
ReadFURm  and WUiWeTR . FoU each of WheVe e[WenVion SoinWV, WheUe iV a coUUeVSonding inWeUface:

A clienW filWeU iV a claVV WhaW imSlemenWV ClienWReTXeVWFilWeU boU ClienWReVSRnVeFilWeU  oU boWh. A conWainer filWeU iV a
claVV WhaW imSlemenWV CRnWaineUReTXeVWFilWeU boU CRnWaineUReVSRnVeFilWeU , oU boWh. An enWiW\ inWeUceSWoU iV a claVV
WhaW imSlemenWV ReadeUInWeUceSWRU boU WUiWeUInWeUceSWRU , oU boWh. FilWeUV and enWiW\ inWeUceSWoUV aUe SUoYideUV and,
aV VXch, ma\ be annoWaWed ZiWh @PURYideU bfoU aXWomaWic diVcoYeU\.

In Whe ClienW API, a ClienWReTXeVWFilWeU biV e[ecXWed aV SaUW of Whe inYocaWion SiSeline, befoUe Whe HTTP UeTXeVW iV
deliYeUed Wo Whe neWZoUk; a ClienWReVSRnVeFilWeU biV e[ecXWed XSon UeceiYing a VeUYeU UeVSonVe, befoUe conWUol iV
UeWXUned Wo Whe aSSlicaWion. In Whe SeUYeU API, a CRnWaineUReTXeVWFilWeU biV e[ecXWed XSon UeceiYing a UeTXeVW fUom a
clienW; a CRnWaineUReVSRnVeFilWeU biV e[ecXWed aV SaUW of Whe UeVSonVe SiSeline, befoUe Whe HTTP UeVSonVe iV deliYeUed Wo
Whe neWZoUk.

SXblic inWeUface ClienWReTXeVWFilWeU ^ 
    YRid filWeU(ClienWReTXeVWCRnWe[W UeTXeVWCRnWe[W) WhURZV IOE[ceSWiRn; 
` 
 
SXblic inWeUface ClienWReVSRnVeFilWeU ^ 
    YRid filWeU(ClienWReTXeVWCRnWe[W UeTXeVWCRnWe[W, 
        ClienWReVSRnVeCRnWe[W UeVSRnVeCRnWe[W) WhURZV IOE[ceSWiRn; 
` 
 
SXblic inWeUface CRnWaineUReTXeVWFilWeU ^ 
    YRid filWeU(CRnWaineUReTXeVWCRnWe[W UeTXeVWCRnWe[W) WhURZV IOE[ceSWiRn; 
` 
 
SXblic inWeUface CRnWaineUReVSRnVeFilWeU ^ 
    YRid filWeU(CRnWaineUReTXeVWCRnWe[W UeTXeVWCRnWe[W, 
    CRnWaineUReVSRnVeCRnWe[W UeVSRnVeCRnWe[W) WhURZV IOE[ceSWiRn; 
` 
 
SXblic inWeUface ReadeUInWeUceSWRU ^ 
    ObjecW aURXndReadFURm(ReadeUInWeUceSWRUCRnWe[W cRnWe[W) 
        WhURZV jaYa.iR.IOE[ceSWiRn, jakaUWa.ZV.UV.WebASSlicaWiRnE[ceSWiRn; 
` 
 
SXblic inWeUface WUiWeUInWeUceSWRU ^ 
    YRid aURXndWUiWeTR(WUiWeUInWeUceSWRUCRnWe[W cRnWe[W) 
        WhURZV jaYa.iR.IOE[ceSWiRn, jakaUWa.ZV.UV.WebASSlicaWiRnE[ceSWiRn; 
`
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A gORbaOO\-bRXQd (Vee GORbaO BLQdLQg) CRQWaiQeUReTXeVWFilWeU bLV a cRQWaLQeU fLOWeU e[ecXWed afWeU UeVRXUce PaWchLQg
XQOeVV LW LV aQQRWaWed ZLWh @PUeMaWchiQg . The XVe Rf WhLV aQQRWaWLRQ RQ WhLV W\Se Rf fLOWeUV defLQeV a QeZ e[WeQVLRQ SRLQW
fRU aSSOLcaWLRQV WR XVe, QaPeO\ . CeUWaLQ CRQWaiQeUReTXeVWCRQWe[W bPeWhRdV Pa\ QRW be aYaLOabOe aW WhLV e[WeQVLRQ SRLQW.

AQ eQWLW\ LQWeUceSWRU LPSOePeQWLQg ReadeUIQWeUceSWRU bZUaSV aURXQd caOOV WR MeVVageBRd\ReadeU ËV PeWhRd
UeadFURP . AQ eQWLW\ LQWeUceSWRU LPSOePeQWLQg WUiWeUIQWeUceSWRU bZUaSV aURXQd caOOV WR MeVVageBRd\WUiWeU ËV
PeWhRd ZUiWeTR . JAX-RSbLPSOePeQWaWLRQV aUe REQUIRED WR caOO UegLVWeUed LQWeUceSWRUV ZheQ PaSSLQg UeSUeVeQWaWLRQV WR
JaYa W\SeV aQd YLce YeUVa. See EQWLW\ PURYLdeUV fRU PRUe LQfRUPaWLRQ RQ eQWLW\ SURYLdeUV.

POeaVe UefeU WR ASSeQdL[ PURceVVLQg PLSeOLQe fRU VRPe dLagUaPV RQ Whe cOLeQW aQd VeUYeU SURceVVLQg SLSeOLQeV WhaW VhRZ Whe
LQWeUacWLRQ beWZeeQ fLOWeUV aQd eQWLW\ LQWeUceSWRUV.

6.2. FilVeTU
FLOWeUV aUe gURXSed LQWR fiOWeU chaiQV. TheUe LV a VeSaUaWe fLOWeU chaLQ fRU each e[WeQVLRQ SRLQW LQWURdXced LQ Whe SUeYLRXV
VecWLRQ, QaPeO\: ClieQWReTXeVW , ClieQWReVSRQVe , CRQWaiQeUReTXeVW , CRQWaiQeUReVSRQVe  aQd
PUeMaWchCRQWaiQeUReTXeVW . FLOWeUV LQ a chaLQ aUe VRUWed baVed RQ WheLU SULRULWLeV (Vee PULRULWLeV) aQd aUe e[ecXWed LQ
RUdeU.

The fROORZLQg e[aPSOe VhRZV aQ LPSOePeQWaWLRQ Rf a cRQWaLQeU ORggLQg fLOWeU: each PeWhRd VLPSO\ ORgV Whe PeVVage aQd
UeWXUQV.

CRQWaiQeUReTXeVWCRQWe[W bLV a PXWabOe cOaVV WhaW SURYLdeV UeTXeVW-VSecLfLc LQfRUPaWLRQ fRU Whe fLOWeU, VXch aV Whe UeTXeVW
URI, PeVVage headeUV, PeVVage eQWLW\ RU UeTXeVW-VcRSed SURSeUWLeV. The e[SRVed VeWWeUV aOORZ (ceUWaLQ) PRdLfLcaWLRQ Rf Whe
UeTXeVW befRUe LW LV SURceVVed b\ Whe UeVRXUce PeWhRd. SLPLOaUO\, WheUe LV a cRUUeVSRQdLQg
CRQWaiQeUReVSRQVeCRQWe[W bWhaW SURYLdeV UeVSRQVe-VSecLfLc LQfRUPaWLRQ.

ReTXeVW fLOWeUV LPSOePeQWLQg ClieQWReTXeVWFilWeU bRU CRQWaiQeUReTXeVWFilWeU bcaQ VWRS Whe e[ecXWLRQ Rf WheLU
cRUUeVSRQdLQg chaLQV b\ caOOLQg abRUWWiWh(ReVSRQVe)  LQ WheLU cRUUeVSRQdLQg cRQWe[W RbMecW. If WhLV PeWhRd LV LQYRNed,
JAX-RSbLPSOePeQWaWLRQV aUe REQUIRED WR abRUW e[ecXWLRQ Rf Whe chaLQ aQd WUeaW Whe UeVSRQVe RbMecW aV Lf SURdXced b\
caOOLQg Whe UeVRXUce PeWhRd (SeUYeU API) RU e[ecXWLQg Whe HTTP LQYRcaWLRQ (COLeQW API). FRU e[aPSOe, XSRQ a cache hLW, a
cOLeQW cachiQg fLOWeU Pa\ caOO abRUWWiWh(ReVSRQVe)  WR abRUW e[ecXWLRQ aQd RSWLPL]e QeWZRUN acceVV.

@PURYideU
claVV LRggiQgFilWeU iPSlePeQWV CRQWaiQeUReTXeVWFilWeU, 
                               CRQWaiQeUReVSRQVeFilWeU ^ 
 
    @OYeUUide 
    SXblic YRid filWeU(CRQWaiQeUReTXeVWCRQWe[W UeTXeVWCRQWe[W) 
        WhURZV IOE[ceSWiRQ ^ 
        lRg(UeTXeVWCRQWe[W); 
    ` 
 
    @OYeUUide 
    SXblic YRid filWeU(CRQWaiQeUReTXeVWCRQWe[W UeTXeVWCRQWe[W, 
        CRQWaiQeUReVSRQVeCRQWe[W UeVSRQVeCRQWe[W) WhURZV IOE[ceSWiRQ ^ 
        lRg(UeVSRQVeCRQWe[W); 
    ` 
    ... 
`
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AV VWaWHd abRYH, a CRQWaLQeUReTXeVWFLOWeU bWKaW LV aQQRWaWHd ZLWK @PUeMaWcKLQJ bLV H[HcXWHd XSRQ UHcHLYLQJ a cOLHQW
UHTXHVW bXW befRUe a UHVRXUcH PHWKRd LV PaWcKHd. TKXV, WKLV W\SH RI ILOWHU KaV WKH abLOLW\ WR PRdLI\ WKH LQSXW WR WKH PaWcKLQJ
aOJRULWKP (VHH RHTXHVW MaWcKLQJ) aQd, cRQVHTXHQWO\, aOWHU LWV RXWcRPH. TKH IROORZLQJ H[aPSOH XVHV a
CRQWaLQeUReTXeVWFLOWeU baQQRWaWHd ZLWK @PUeMaWcKLQJ bWR WXQQHO UHTXHVWV YLa POST b\ XVLQJ WKH X-HTTP-MHWKRd-
OYHUULdH KHadHU WR RYHUZULWH WKH HTTP PHWKRd SULRU WR UHVRXUcH PaWcKLQJ.

6.3. Entity Interceptors
AQ HQWLW\ LQWHUcHSWRU LPSOHPHQWV LQWHUIacH ReadeUIQWeUceSWRU bRU WULWeUIQWeUceSWRU , RU bRWK. TKHUH LV aQ inWeUceSWRU
chain IRU HacK NLQd RI HQWLW\ LQWHUcHSWRU. EQWLW\ LQWHUcHSWRUV LQ a cKaLQ aUH VRUWHd baVHd RQ WKHLU SULRULWLHV (VHH PULRULWLHV)
aQd aUH H[HcXWHd LQ RUdHU.

AV SaUW RI WKH JAX-RS SURcHVVLQJ SLSHOLQH (VHH ASSHQdL[ PURcHVVLQJ PLSHOLQH), HQWLW\ LQWHUcHSWRUV ZUaS caOOV WR WKH PHWKRdV
UeadFURP  LQ cOaVVHV LPSOHPHQWLQJ MeVVaJeBRd\ReadeU  aQd ZULWeTR  LQ cOaVVHV LPSOHPHQWLQJ MeVVaJeBRd\WULWeU . AQ
LQWHUcHSWRU SHOULD H[SOLcLWO\ caOO WKH cRQWH[W PHWKRd SURceed  WR cRQWLQXH WKH H[HcXWLRQ RI WKH cKaLQ. BHcaXVH RI WKHLU
ZUaSSLQJ QaWXUH, IaLOXUH WR caOO WKLV PHWKRd ZLOO SUHYHQW H[HcXWLRQ RI WKH ZUaSSHd PHWKRd LQ WKH cRUUHVSRQdLQJ PHVVaJH
bRd\ UHadHU RU PHVVaJH bRd\ ZULWHU.

TKH IROORZLQJ H[aPSOH VKRZV aQ LPSOHPHQWaWLRQ RI a GZIP HQWLW\ LQWHUcHSWRU WKaW SURYLdHV dHIOaWH aQd LQIOaWH
caSabLOLWLHVb[12].

@PURYLdeU
@PUeMaWcKLQJ
SXbOLc cOaVV HWWSMeWKRdOYeUULdeFLOWeU LPSOePeQWV CRQWaLQeUReTXeVWFLOWeU ^ 
 
    @OYeUULde 
    SXbOLc YRLd ILOWeU(CRQWaLQeUReTXeVWCRQWe[W UeTXeVWCRQWe[W) 
        WKURZV IOE[ceSWLRQ ^ 
        LI (UeTXeVWCRQWe[W.JeWMeWKRd().eTXaOVIJQRUeCaVe("POST")) ^ 
            SWULQJ RYeUULde = UeTXeVWCRQWe[W.JeWHeadeUV() 
                .JeWFLUVW("X-HTTP-MeWKRd-OYeUULde"); 
            LI (RYeUULde != QXOO) ^ 
                UeTXeVWCRQWe[W.VeWMeWKRd(RYeUULde); 
            ` 
        ` 
    ` 
`
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The cRQWe[W W\SeV, ReadeUIQWeUceSWRUCRQWe[W baQd WULWeUIQWeUceSWRUCRQWe[W , SURYide Uead aQd ZUiWe acceVV WR Whe
SaUaPeWeUV Rf Whe cRUUeVSRQdiQg ZUaSSed PeWhRdV. IQ Whe e[aPSOe VhRZQ abRYe, Whe iQSXW aQd RXWSXW VWUeaPV aUe
ZUaSSed aQd XSdaWed iQ Whe cRQWe[W RbjecW befRUe SURceediQg. JAX-RSbiPSOePeQWaWiRQV MUST XVe Whe OaVW SaUaPeWeU
YaOXeV VeW iQ Whe cRQWe[W RbjecW ZheQ caOOiQg Whe ZUaSSed PeWhRdV MeVVageBRd\ReadeU.UeadFURP  aQd
MeVVageBRd\WULWeU.ZULWeTR .

IW iV ZRUWh QRWiQg WhaW a UeadFURP  RU a ZULWeTR  WhaW iV caOOed diUecWO\ fURP aSSOicaWiRQ cRde, e.g.bYia Whe iQjecWiRQ Rf a
PURYLdeUV  iQVWaQce, ZiOO noW WUiggeU Whe e[ecXWiRQ Rf aQ\ eQWiW\ iQWeUceSWRUV ViQce iW iV QRW SaUW Rf Whe QRUPaO JAX-RS
SURceVViQg SiSeOiQe.

6.4. Lifecycle
B\ defaXOW, jXVW OiNe aOO Whe RWheU SURYideUV, a ViQgOe iQVWaQce Rf each fiOWeU RU eQWiW\ iQWeUceSWRU iV iQVWaQWiaWed fRU each JAX-
RSbaSSOicaWiRQ. FiUVW Whe cRQVWUXcWRU iV caOOed, WheQ aQ\ UeTXeVWed deSeQdeQcieV aUe iQjecWed, WheQ Whe aSSURSUiaWe PeWhRdV
aUe caOOed (ViPXOWaQeRXVO\) aV Qeeded. IPSOePeQWaWiRQV MAY RffeU aOWeUQaWiYe Oifec\cOe RSWiRQV be\RQd Whe defaXOW RQe. See
Lifec\cOe aQd EQYiURQPeQW fRU addiWiRQaO iQfRUPaWiRQ.

6.5. Binding
BiQdiQg iV Whe SURceVV b\ Zhich a fiOWeU RU iQWeUceSWRU iV aVVRciaWed ZiWh a UeVRXUce cOaVV RU PeWhRd (SeUYeU API) RU aQ
iQYRcaWiRQ (COieQW API). The fRUPV Rf biQdiQg SUeVeQWed iQ Whe Qe[W VecWiRQV aUe RQO\ VXSSRUWed aV SaUW Rf Whe SeUYeU API.
See BiQdiQg iQ COieQW API fRU biQdiQg iQ Whe COieQW API.

@PURYLdeU
cOaVV G]LSIQWeUceSWRU LPSOePeQWV ReadeUIQWeUceSWRU, WULWeUIQWeUceSWRU ^ 
 
    @OYeUULde 
    ObMecW aURXQdReadFURP(ReadeUIQWeUceSWRUCRQWe[W cW[) ... ^ 
        Lf (LVG]LSSed(cW[)) ^ 
            IQSXWSWUeaP ROd = cW[.geWIQSXWSWUeaP(); 
            cW[.VeWIQSXWSWUeaP(QeZ GZIPIQSXWSWUeaP(ROd)); 
            WU\ ^ 
                UeWXUQ cW[.SURceed(); 
            ` fLQaOO\ ^ 
                cW[.VeWIQSXWSWUeaP(ROd); 
            ` 
        ` eOVe ^ 
            UeWXUQ cW[.SURceed(); 
        ` 
    ` 
 
    @OYeUULde 
    YRLd aURXQdWULWeTR(WULWeUIQWeUceSWRUCRQWe[W cW[) ... ^ 
        OXWSXWSWUeaP ROd = cW[.geWOXWSXWSWUeaP(); 
        GZIPOXWSXWSWUeaP g]LSOXWSXWSWUeaP = QeZ GZIPOXWSXWSWUeaP(ROd); 
        cW[.VeWOXWSXWSWUeaP(g]LSOXWSXWSWUeaP); 
        XSdaWeHeadeUV(cW[); 
        WU\ ^ 
            cW[.SURceed(); 
        ` fLQaOO\ ^ 
            g]LSOXWSXWSWUeaP.fLQLVK(); 
            cW[.VeWOXWSXWSWUeaP(ROd); 
        ` 
    ` 
    ... 
`
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6.5.1. GlQbal BiPdiPg

GORbaO bLQdLQJ LV WKe defaXOW W\Se Rf bLQdLQJ. A fLOWeU RU LQWeUceSWRU WKaW KaV QR aQQRWaWLRQV LV aVVXPed WR be bRXQd
JORbaOO\, L.e.bLW aSSOLeV WR aOO WKe UeVRXUce PeWKRdV LQ aQ aSSOLcaWLRQ. LLNe aQ\ RWKeU SURYLdeU, a fLOWeU RU LQWeUceSWRU caQ be
UeJLVWeUed PaQXaOO\ (e.J., YLa ASSOLFDWLRQ  RU CRQILJXUDWLRQ ) RU be dLVcRYeUed aXWRPaWLcaOO\. NRWe WKaW fRU a fLOWeU RU
LQWeUceSWRU WR be aXWRPaWLcaOO\ dLVcRYeUed LW MUST be aQQRWaWed ZLWK @PURYLGHU b(Vee AXWRPaWLc DLVcRYeU\).

FRU e[aPSOe, WKe LRJJLQJFLOWHU  defLQed LQ SecWLRQ [fLOWeUV] LV bRWK aXWRPaWLcaOO\ dLVcRYeUed (LW LV aQQRWaWed ZLWK
@PURYLGHU ) aQd bRXQd JORbaOO\. If WKLV fLOWeU LV SaUW Rf aQ aSSOLcaWLRQ, UeTXeVWV aQd UeVSRQVeV ZLOO be ORJJed fRU aOO
UeVRXUce PeWKRdV.

AV VWaWed LQ IQWURdXcWLRQ, a JORbaO CRQWDLQHURHTXHVWFLOWHU bLV e[ecXWed afWeU UeVRXUce PaWcKLQJ XQOeVV aQQRWaWed ZLWK
@PUHMDWFKLQJ . A JORbaO fLOWeU WKaW LQMecWV RHVRXUFHIQIR , aQd JeQeUaOO\ deSeQdV RQ UeVRXUce LQfRUPaWLRQ fRU LWV
e[ecXWLRQ, PXVW QRW be aQQRWaWed ZLWK @PUHMDWFKLQJ .

6.5.2. NaOe BiPdiPg

A fLOWeU RU LQWeUceSWRU caQ be aVVRcLaWed ZLWK a UeVRXUce cOaVV RU PeWKRd b\ decOaULQJ a QeZ biQdiQg aQQRWaWLRQ ¢ Oa
CDIb[14]. TKeVe aQQRWaWLRQV aUe decOaUed XVLQJ WKe JAX-RSbPeWa-aQQRWaWLRQ @NDPHBLQGLQJ baQd aUe XVed WR decRUaWe bRWK
WKe fLOWeU (RU LQWeUceSWRU) aQd WKe UeVRXUce PeWKRd RU UeVRXUce cOaVV. FRU e[aPSOe, WKe LRJJLQJFLOWHU  defLQed LQ FLOWeUV
caQ be bRXQd WR WKe PeWKRd KHOOR  LQ M\RHVRXUFHCODVV , LQVWead Rf JORbaOO\, aV fROORZV:

AccRUdLQJ WR WKe VePaQWLcV Rf LRJJLQJFLOWHU , WKe UeTXeVW ZLOO be ORJJed befRUe WKe KHOOR  PeWKRd LV caOOed aQd WKe
UeVSRQVe ZLOO be ORJJed afWeU LW UeWXUQV. TKe decOaUaWLRQ Rf WKe @LRJJHG  aQQRWaWLRQ LV VKRZQ Qe[W.

MXOWLSOe fLOWeUV aQd LQWeUceSWRUV caQ be bRXQd WR a VLQJOe UeVRXUce PeWKRd XVLQJ addLWLRQaO aQQRWaWLRQV. FRU e[aPSOe,
JLYeQ WKe fROORZLQJ fLOWeU:

@PURYLGHU
@LRJJHG
FODVV LRJJLQJFLOWHU LPSOHPHQWV CRQWDLQHURHTXHVWFLOWHU, 
                               CRQWDLQHURHVSRQVHFLOWHU ^ 
    ... 
`

JAVA

@PDWK("/") 
SXEOLF FODVV M\RHVRXUFHCODVV ^ 
    @LRJJHG 
    @GET 
    @PURGXFHV("WH[W/SODLQ") 
    @PDWK("^QDPH`") 
    SXEOLF SWULQJ KHOOR(@PDWKPDUDP("QDPH") SWULQJ QDPH) ^ 
        UHWXUQ "HHOOR " + QDPH; 
    ` 
`

JAVA

@NDPHBLQGLQJ
@TDUJHW(^ EOHPHQWT\SH.TYPE, EOHPHQWT\SH.METHOD `) 
@RHWHQWLRQ(YDOXH = RHWHQWLRQPROLF\.RUNTIME) 
SXEOLF @LQWHUIDFH LRJJHG ^ `

JAVA



meWhRd hello  abRYe cRXld be decRUaWed ZiWh @Logged  aQd @AXWhenWicaWed  iQ RUdeU WR SURYide bRWh lRggiQg aQd
aXWheQWicaWiRQ caSabiliWieV WR Whe UeVRXUce.

A filWeU RU iQWeUceSWRU claVV caQ be decRUaWed ZiWh mXlWiSle biQdiQg aQQRWaWiRQV. IQ WhiV caVe, iQ accRUdaQce ZiWh Whe
VemaQWicV deVcUibed iQ CDIb[14], all WhRVe aQQRWaWiRQV mXVW be SUeVeQW iQ Whe UeVRXUce claVV RU meWhRd fRU Whe biQdiQg WR be
eVWabliVhed. FRU e[amSle, if LoggingFilWeU  iV defiQed aV fRllRZV:

WheQ meWhRd hello  abRYe mXVW be aQQRWaWed ZiWh bRWh @Logged  aQd @VeUboVe  fRU Whe biQdiQg WR be iQ effecW.

BiQdiQg aQQRWaWiRQV caQ alVR be aSSlied WR UeVRXUce claVVeV aQd ApplicaWion  VXbclaVVeV. BiQdiQg aQQRWaWiRQV WhaW
decRUaWe UeVRXUce claVVeV aSSl\ WR all UeVRXUce meWhRdV defiQed iQ Whem. BiQdiQg aQQRWaWiRQV WhaW decRUaWe ApplicaWion
VXbclaVVeV caQ alVR be XVed WR biQd filWeUV aQd iQWeUceSWRUV glRball\, eYeQ if RWheU aQQRWaWiRQV aUe SUeVeQW. FRU e[amSle,
LoggingFilWeU  aV defiQed aW Whe begiQQiQg Rf WhiV VecWiRQ caQ be bRXQd glRball\ aV fRllRZV:

NRWe WhaW UeWXUQiQg filWeUV RU iQWeUceSWRUV fURm Whe meWhRdV geWClaVVeV  RU geWSingleWonV  iQ aQ aSSlicaWiRQ VXbclaVV
Zill biQd Whem glRball\ RQl\ if Whe\ aUe not decRUaWed ZiWh a Qame biQdiQg aQQRWaWiRQ. If Whe\ aUe decRUaWed ZiWh aW leaVW
RQe Qame biQdiQg aQQRWaWiRQ, Whe aSSlicaWiRQ VXbclaVV mXVW be aQQRWaWed aV VhRZQ abRYe iQ RUdeU fRU WhRVe filWeUV RU
iQWeUceSWRUV WR be bRXQd glRball\. See ChaSWeU ASSlicaWiRQV fRU mRUe iQfRUmaWiRQ RQ JAX-RSbaSSlicaWiRQV.

6.5.3. D[PaOKE BKPFKPI

The aQQRWaWiRQ-baVed fRUmV Rf biQdiQg SUeVeQWed WhXV faU aUe static. D\Qamic biQdiQg iV alVR VXSSRUWed XViQg d\Qamic
feaWXUeV. A d\Qamic feaWXUe iV a SURYideU WhaW imSlemeQWV Whe D\namicFeaWXUe biQWeUface. TheVe SURYideUV aUe XVed WR
aXgmeQW Whe VeW Rf filWeUV aQd eQWiW\ iQWeUceSWRUV bRXQd WR a UeVRXUce meWhRd.

The fRllRZiQg e[amSle defiQeV a d\Qamic feaWXUe WhaW biQdV Whe filWeU LoggingFilWeU  ÉaVVXmed QRW glRball\ bRXQd fRU
Whe SXUSRVe Rf WhiV e[amSleÉ ZiWh all Whe UeVRXUce meWhRdV iQ M\ReVoXUce  WhaW aUe aQQRWaWed ZiWh @GET .

@PUoYideU
@AXWhenWicaWed
claVV AXWhenWicaWionFilWeU implemenWV ConWaineUReqXeVWFilWeU ^ 
    ... 
`

JAVA

@PUoYideU
@Logged @VeUboVe
claVV LoggingFilWeU implemenWV ConWaineUReqXeVWFilWeU, 
                               ConWaineUReVponVeFilWeU ^ 
    ... 
`

JAVA

@Logged
pXblic claVV M\ApplicaWion e[WendV ApplicaWion ^ 
    ... 
`

JAVA



TKH RYHUULGGHQ PHWKRG LQ WKLV SURYLGHU XSGaWHV WKH CRQILJXUaWLRQ  RbMHcW aVVLJQHG WR HacK UHVRXUcH PHWKRG; WKH
LQIRUPaWLRQ abRXW WKH UHVRXUcH PHWKRG LV SURYLGHG LQ WKH IRUP RI a RHVRXUcHIQIR  LQVWaQcH. JAX-RSbLPSOHPHQWaWLRQV
SHOULD UHVROYH G\QaPLc IHaWXUHV IRU ILOWHUV aQG LQWHUcHSWRUV RQcH IRU HacK UHVRXUcH PHWKRG. IW LV RECOMMENDED WR
SURcHVV G\QaPLc IHaWXUHV aW aSSOLcaWLRQ GHSOR\PHQW WLPH.

6.5.4. BKPdKPI KP CNKGPV APá

BLQGLQJ LQ WKH COLHQW API LV accRPSOLVKHG YLa API caOOV LQVWHaG RI aQQRWaWLRQV. COLHQW , IQYRcaWLRQ ,
IQYRcaWLRQ.BXLOGHU baQG WHbTaUJHW baUH aOO cRQILJXUabOH W\SHV: WKHLU cRQILJXUaWLRQ caQ bH accHVVHG XVLQJ WKH PHWKRGV
LQKHULWHG IURP WKH CRQILJXUabOH  LQWHUIacH. SHH CRQILJXUabOH T\SHV IRU PRUH LQIRUPaWLRQ.

6.6. PTKQTKVKGU
TKH RUGHU LQ ZKLcK ILOWHUV aQG LQWHUcHSWRUV aUH H[HcXWHG aV SaUW RI WKHLU cRUUHVSRQGLQJ cKaLQV LV cRQWUROOHG b\ WKH
@PULRULW\ baQQRWaWLRQ GHILQHG LQ [15]. PULRULWLHV aUH UHSUHVHQWHG b\ LQWHJHU QXPbHUV. E[HcXWLRQ cKaLQV IRU H[WHQVLRQ
SRLQWV , , , baQG baUH VRUWHG LQ aVcending RUdeU; WKH ORZHU WKH QXPbHU WKH KLJKHU WKH SULRULW\. E[HcXWLRQ cKaLQV IRU H[WHQVLRQ
SRLQWV baQG baUH VRUWHG LQ deVcending RUdeU; WKH KLJKHU WKH QXPbHU WKH KLJKHU WKH SULRULW\. TKHVH UXOHV HQVXUH WKaW UHVSRQVH
ILOWHUV aUH H[HcXWHG LQ UHYHUVHG RUGHU RI UHTXHVW ILOWHUV.

TKH PULRULWLHV  cOaVV LQ JAX-RS GHILQHV a VHW RI bXLOW-LQ SULRULWLHV IRU VHcXULW\, KHaGHU GHcRUaWRUV, GHcRGHUV aQG HQcRGHUV.
TKH GHIaXOW bLQGLQJ SULRULW\ LV MaNaUWa.ZV.UV.PULRULWLHV.USER . FRU H[aPSOH, WKH SULRULW\ RI aQ aXWKHQWLcaWLRQ ILOWHU caQ
bH VHW aV IROORZV:

NRWH WKaW HYHQ WKRXJK, aV H[SOaLQHG LQ BLQGLQJ LQ COLHQW API, aQQRWaWLRQV aUH QRW XVHG IRU bLQGLQJ LQ WKH COLHQW API, WKH\
aUH VWLOO XVHG WR GHILQH SULRULWLHV. TKHUHIRUH, LI a SULRULW\ RWKHU WKaQ WKH GHIaXOW LV UHTXLUHG, WKH @PULRULW\ baQQRWaWLRQ PXVW
bH XVHG IRU a ILOWHU RU LQWHUcHSWRU UHJLVWHUHG ZLWK WKH COLHQW API.

TKH RUGHU LQ ZKLcK ILOWHUV aQG LQWHUcHSWRUV WKaW bHORQJ WR WKH VaPH SULRULW\ cOaVV aUH H[HcXWHG LV LPSOHPHQWaWLRQ
GHSHQGHQW.

6.7. EZcGRVKQPU

6.7.1. SGTXGT RWPVKOG

@PURYLGHU
SXbOLc ILQaO cOaVV D\QaPLcLRJJLQJFLOWHUFHaWXUH LPSOHPHQWV D\QaPLcFHaWXUH ^ 
 
    @OYHUULGH 
    SXbOLc YRLG cRQILJXUH(RHVRXUcHIQIR UHVRXUcHIQIR, 
                          FHaWXUHCRQWH[W cRQWH[W) ^ 
        LI (M\RHVRXUcH.cOaVV.LVAVVLJQabOHFURP(UHVRXUcHIQIR.JHWRHVRXUcHCOaVV()) 
            && UHVRXUcHIQIR.JHWRHVRXUcHMHWKRG().LVAQQRWaWLRQPUHVHQW(GET.cOaVV)) ^ 
            cRQWH[W.UHJLVWHU(QHZ LRJJLQJFLOWHU()); 
        ` 
    ` 
`

JAVA

@PURYLGHU
@AXWKHQWLcaWHG
@PULRULW\(PULRULWLHV.AUTHENTICATION) 
SXbOLc cOaVV AXWKHQWLcaWLRQFLOWHU LPSOHPHQWV CRQWaLQHURHTXHVWFLOWHU ^ 
    ... 
`

JAVA



WheQ a fiOWeU RU iQWeUceSWRU PeWhRd WhURZV aQ e[ceSWiRQ, Whe VeUYeU UXQWiPe ZiOO SURceVV Whe e[ceSWiRQ aV deVcUibed iQ
SeUYeU RXQWiPe. AV e[SOaiQed iQ E[ceSWiRQ MaSSiQg PURYideUV, aQ aSSOicaWiRQ caQ VXSSO\ e[ceSWiRQ PaSSiQg SURYideUV. AW
PRVW RQe e[ceSWiRQ PaSSeU MUST be XVed iQ a ViQgOe UeTXeVW SURceVViQg c\cOe WR aYRid SRWeQWiaOO\ iQfiQiWe ORRSV.

A UeVSRQVe PaSSed fURP aQ e[ceSWiRQ MUST be SURceVVed XViQg Whe bfiOWeU chaiQ aQd Whe biQWeUceSWRU chaiQ (if aQ eQWiW\ iV
SUeVeQW iQ Whe PaSSed UeVSRQVe). The QXPbeU Rf eQWUieV iQ WheVe chaiQV deSeQdV RQ ZheWheU a UeVRXUce PeWhRd haV beeQ
PaWched RU QRW aW Whe WiPe Whe e[ceSWiRQ iV WhURZQ. TheUe aUe WZR caVeV:

1. If a Zeb UeVRXUce haV beeQ PaWched befRUe Whe e[ceSWiRQ ZaV WhURZQ, WheQ Whe fiOWeUV iQ baQd Whe iQWeUceSWRUV iQ bZiOO
iQcOXde eYeU\WhiQg WhaW haV beeQ bRXQd WR Whe PeWhRd aV ZeOO aV gORbaOO\;

2. OWheUZiVe, RQO\ gORbaO fiOWeUV aQd iQWeUceSWRUV ZiOO be iQcOXded.

NRWe WhaW a fiOWeU RU iQWeUceSWRU iQYRNed iQ caVe 2 ZiOO QRW haYe acceVV WR UeVRXUce-deSeQdeQW iQfRUPaWiRQ, VXch aV WhaW
UeWXUQed b\ aQ iQMecWabOe iQVWaQce Rf ReVoXrceInfo .

6.7.2. CNKePV RWPVKOe

WheQ a fiOWeU RU iQWeUceSWRU PeWhRd WhURZV aQ e[ceSWiRQ, Whe cOieQW UXQWiPe ZiOO SURceVV Whe e[ceSWiRQ aV deVcUibed iQ
COieQW RXQWiPe.



7. Validation
VaOLdaWLRQ LV Whe SURceVV Rf YeULf\LQg WhaW VRPe daWa Rbe\V RQe RU PRUe SUe-defLQed cRQVWUaLQWV. The BeaQ VaOLdaWLRQ
VSecLfLcaWLRQ [16] defLQeV aQ API WR YaOLdaWe JaYa BeaQV. ThLV chaSWeU deVcULbeV hRZ JAX-RS SURYLdeV QaWLYe VXSSRUW fRU
YaOLdaWLQg UeVRXUce cOaVVeV baVed RQ Whe cRQceSWV SUeVeQWed LQ [16]. See BeaQ VaOLdaWLRQ fRU PRUe LQfRUPaWLRQ RQ
LPSOePeQWaWLRQ UeTXLUePeQWV.

7.1. Constraint Annotations
The SeUYeU API SURYLdeV VXSSRUW fRU e[WUacWLQg UeTXeVW YaOXeV aQd PaSSLQg WheP LQWR JaYa fLeOdV, SURSeUWLeV aQd
SaUaPeWeUV XVLQg aQQRWaWLRQV VXch aV @HeadeUPaUaP , @QXeU\PaUaP , eWc. IW aOVR VXSSRUWV PaSSLQg Rf UeTXeVW eQWLW\ bRdLeV
LQWR JaYa RbMecWV YLa QRQ-aQQRWaWed SaUaPeWeUV (L.e., SaUaPeWeUV ZLWhRXW aQ\ JAX-RS aQQRWaWLRQV). See ChaSWeU ReVRXUceV
fRU addLWLRQaO LQfRUPaWLRQ.

IQ eaUOLeU YeUVLRQV Rf JAX-RS, aQ\ addLWLRQaO YaOLdaWLRQ Rf WheVe YaOXeV Qeeded WR be SeUfRUPed SURgUaPPaWLcaOO\. ThLV
YeUVLRQ Rf JAX-RS LQWURdXceV VXSSRUW fRU decOaUaWLYe YaOLdaWLRQ baVed RQ Whe BeaQ VaOLdaWLRQ VSecLfLcaWLRQ [16].

The BeaQ VaOLdaWLRQ VSecLfLcaWLRQ [16] VXSSRUWV Whe XVe Rf consWrainW annoWaWions aV a Za\ Rf decOaUaWLYeO\ YaOLdaWLQg beaQV,
PeWhRd SaUaPeWeUV aQd PeWhRd UeWXUQed YaOXeV. FRU e[aPSOe, cRQVLdeU Whe fROORZLQg UeVRXUce cOaVV aXgPeQWed ZLWh
cRQVWUaLQW aQQRWaWLRQV:

The aQQRWaWLRQV @NRWNXOO baQd @EPaLO bLPSRVe addLWLRQaO cRQVWUaLQWV RQ Whe fRUP SaUaPeWeUV fLUVWNaPe , OaVWNaPe
aQd ePaLO . The @NRWNXOO bcRQVWUaLQW LV bXLOW-LQ WR Whe BeaQ VaOLdaWLRQ API; Whe @EPaLO bcRQVWUaLQW LV aVVXPed WR be XVeU
defLQed LQ Whe e[aPSOe abRYe. TheVe cRQVWUaLQW aQQRWaWLRQV aUe QRW UeVWULcWed WR PeWhRd SaUaPeWeUV, Whe\ caQ be XVed LQ
aQ\ ORcaWLRQ LQ ZhLch Whe JAX-RS bLQdLQg aQQRWaWLRQV aUe aOORZed ZLWh Whe e[ceSWLRQ Rf cRQVWUXcWRUV aQd SURSeUW\ VeWWeUV.
RaWheU WhaQ XVLQg PeWhRd SaUaPeWeUV, Whe M\ReVRXUceCOaVV  VhRZQ abRYe cRXOd haYe beeQ ZULWWeQ aV fROORZV:

@PaWK("/") 
cOaVV M\ReVRXUceCOaVV ^ 
 
    @POST 
    @CRQVXPeV("aSSOLcaWLRQ/[-ZZZ-fRUP-XUOeQcRded") 
    SXbOLc YRLd UegLVWeUUVeU( 
        @NRWNXOO @FRUPPaUaP("fLUVWNaPe") SWULQg fLUVWNaPe, 
        @NRWNXOO @FRUPPaUaP("OaVWNaPe") SWULQg OaVWNaPe, 
        @EPaLO @FRUPPaUaP("ePaLO") SWULQg ePaLO) ^ 
        ... 
    ` 
`

JAVA



NRWe WhaW in WhiV YeUViRn, fiUVWName  and laVWName  aUe fieldV iniWiali]ed Yia injecWiRn and email  iV a UeVRXUce claVV
SURSeUW\. CRnVWUainW annRWaWiRnV Rn SURSeUWieV aUe VSecified in WheiU cRUUeVSRnding geWWeUV.

CRnVWUainW annRWaWiRnV aUe alVR allRZed Rn UeVRXUce claVVeV. In addiWiRn WR annRWaWing fieldV and SURSeUWieV, an annRWaWiRn
can be defined fRU Whe enWiUe claVV. LeW XV aVVXme WhaW @NRnEmSW\NameV  YalidaWeV WhaW Rne Rf Whe WZR name fieldV in
M\ReVRXUceClaVV  iV SURYided. UVing VXch an annRWaWiRn, Whe e[amSle abRYe can be e[Wended aV fRllRZV:

CRnVWUainW annRWaWiRnV Rn UeVRXUce claVVeV aUe XVefXl fRU defining cURVV-field and cURVV-SURSeUW\ cRnVWUainWV.

7.2. APPQVaVKQPU aPd VaNKdaVQTU
AnnRWaWiRn cRnVWUainWV and YalidaWRUV aUe defined in accRUdance ZiWh Whe Bean ValidaWiRn SSecificaWiRn [16]. The
@Email bannRWaWiRn VhRZn abRYe iV defined XVing Whe Bean ValidaWiRn @CRnVWUainW bmeWa-annRWaWiRn:

@PaWh("/") 
claVV M\ReVRXUceClaVV ^ 
 
    @NRWNXll @FRUmPaUam("fiUVWName") 
    SUiYaWe SWUing fiUVWName; 
 
    @NRWNXll @FRUmPaUam("laVWName") 
    SUiYaWe SWUing laVWName; 
 
    SUiYaWe SWUing email; 
 
    @FRUmPaUam("email") 
    SXblic YRid VeWEmail(SWUing email) ^ 
        WhiV.email = email; 
    ` 
 
    @Email 
    SXblic SWUing geWEmail() ^ 
        UeWXUn email; 
    ` 
    ... 
`

JAVA

@PaWh("/") 
@NRnEmSW\NameV
claVV M\ReVRXUceClaVV ^ 
 
    @NRWNXll @FRUmPaUam("fiUVWName") 
    SUiYaWe SWUing fiUVWName; 
 
    @NRWNXll @FRUmPaUam("laVWName") 
    SUiYaWe SWUing laVWName; 
 
    SUiYaWe SWUing email; 
    ... 
`

JAVA



The @CRQVWUDLQW baQQRWaWLRQ PXVW LQcOXde a UefeUeQce WR Whe YaOLdaWRU cOaVV WhaW ZLOO be XVed WR YaOLdaWe decRUaWed YaOXeV.
The EPDLOVDOLGDWRU  cOaVV PXVW LPSOePeQW CRQVWUDLQWVDOLGDWRU<EPDLO, T>  ZheUe T  LV Whe W\Se Rf YaOXeV beLQg
YaOLdaWed. FRU e[aPSOe,

ThXV, EPDLOVDOLGDWRU  aSSOLeV WR YaOXeV aQQRWaWed ZLWh @EPDLO bWhaW aUe Rf W\Se SWULQJ . VaOLdaWRUV fRU dLffeUeQW W\SeV
caQ be defLQed fRU Whe VaPe cRQVWUaLQW aQQRWaWLRQ.

CRQVWUaLQW aQQRWaWLRQV PXVW aOVR defLQe a JURXSV  eOePeQW WR LQdLcaWe ZhLch SURceVVLQg gURXSV Whe\ aUe aVVRcLaWed ZLWh. If
QR gURXSV aUe VSecLfLed (aV LQ Whe e[aPSOe abRYe) Whe DHIDXOW  gURXS LV aVVXPed. FRU VLPSOLcLW\, JAX-RSbLPSOePeQWaWLRQV
aUe NOT REQUIRED WR VXSSRUW SURceVVLQg gURXSV RWheU WhaQ DHIDXOW . IQ ZhaW fROORZV, Ze aVVXPe WhaW cRQVWUaLQW
YaOLdaWLRQ LV caUULed RXW LQ Whe DHIDXOW  SURceVVLQg gURXS.

7.3. EPVKV[ VaNKdaVKQP
ReTXeVW eQWLW\ bRdLeV caQ be PaSSed WR UeVRXUce PeWhRd SaUaPeWeUV. TheUe aUe WZR Za\V LQ ZhLch WheVe eQWLWLeV caQ be
YaOLdaWed. If Whe UeTXeVW eQWLW\ LV PaSSed WR a JaYa beaQ ZhRVe cOaVV LV decRUaWed ZLWh BeaQ VaOLdaWLRQ aQQRWaWLRQV, WheQ
YaOLdaWLRQ caQ be eQabOed XVLQg @VDOLG :

@TDUJHW( ^ METHOD, FIELD, PARAMETER `) 
@RHWHQWLRQ(RUNTIME) 
@CRQVWUDLQW(YDOLGDWHGB\ = EPDLOVDOLGDWRU.FODVV) 
SXEOLF @LQWHUIDFH EPDLO ^ 
    SWULQJ PHVVDJH() GHIDXOW "^FRP.H[DPSOH.YDOLGDWLRQ.FRQVWUDLQWV.HPDLO`"; 
    CODVV<?>>@ JURXSV() GHIDXOW ^`; 
    CODVV<? H[WHQGV PD\ORDG>>@ SD\ORDG() GHIDXOW ^`; 
`

JAVA

SXEOLF FODVV EPDLOVDOLGDWRU LPSOHPHQWV CRQVWUDLQWVDOLGDWRU<EPDLO, SWULQJ> ^ 
    SXEOLF YRLG LQLWLDOL]H(EPDLO HPDLO) ^ 
        ... 
    ` 
 
    SXEOLF ERROHDQ LVVDOLG(SWULQJ YDOXH, CRQVWUDLQWVDOLGDWRUCRQWH[W FRQWH[W) ^ 
        ... 
    ` 
`

JAVA

@SWDQGDUGUVHU
FODVV UVHU ^ 
 
    @NRWNXOO 
    SULYDWH SWULQJ ILUVWNDPH; 
    ... 
` 
 
@PDWK("/") 
FODVV M\RHVRXUFHCODVV ^ 
 
    @POST 
    @CRQVXPHV("DSSOLFDWLRQ/[PO") 
    SXEOLF YRLG UHJLVWHUUVHU(@VDOLG UVHU XVHU) ^ 
        ... 
    ` 
`

JAVA



IQ WhiV caVe, Whe YalidaWRU aVVRciaWed ZiWh @SWaQdaUdUVeU  (aV Zell aV WhRVe fRU QRQ-claVV leYel cRQVWUaiQWV like @NRWNXOO )
Zill be called WR YeUif\ Whe UeTXeVW eQWiW\ PaSSed WR XVeU . AlWeUQaWiYel\, a QeZ aQQRWaWiRQ caQ be defiQed aQd XVed
diUecWl\ RQ Whe UeVRXUce PeWhRd SaUaPeWeU.

IQ Whe e[aPSle abRYe, @PUePLXPUVeU  UaWheU WhaQ @SWaQdaUdUVeU  Zill be XVed WR YalidaWe Whe UeTXeVW eQWiW\. TheVe WZR
Za\V iQ Zhich YalidaWiRQ Rf eQWiWieV caQ be WUiggeUed caQ alVR be cRPbiQed b\ iQclXdiQg @VaOLd biQ Whe liVW Rf cRQVWUaiQWV.
The SUeVeQce Rf @VaOLd bZill WUiggeU YalidaWiRQ Rf all Whe cRQVWUaiQW aQQRWaWiRQV decRUaWiQg a JaYa beaQ claVV. ThiV
YalidaWiRQ Zill Wake Slace iQ Whe DefaXOW  SURceVViQg gURXS XQleVV Whe @CRQYeUWGURXS  aQQRWaWiRQ iV SUeVeQW. See [16] fRU
PRUe iQfRUPaWiRQ RQ @CRQYeUWGURXS .

ReVSRQVe eQWiW\ bRdieV UeWXUQed fURP UeVRXUce PeWhRdV caQ be YalidaWed iQ a ViPilaU PaQQeU b\ aQQRWaWiQg Whe UeVRXUce
PeWhRd iWVelf. TR e[ePSlif\, aVVXPiQg bRWh @SWaQdaUdUVeU  aQd @PUePLXPUVeU  aUe UeTXiUed WR be checked befRUe
UeWXUQiQg a XVeU, Whe geWUVeU  PeWhRd caQ be aQQRWaWed aV VhRZQ Qe[W:

NRWe WhaW @PUePLXPUVeU  iV e[SliciWl\ liVWed aQd @SWaQdaUdUVeU  iV WUiggeUed b\ Whe SUeVeQce Rf Whe @VaOLd baQQRWaWiRQ É
Vee defiQiWiRQ Rf UVeU  claVV eaUlieU iQ WhiV VecWiRQ.

7.4. DefaWlt Validation Mode
AccRUdiQg WR [16], YalidaWiRQ iV eQabled b\ defaXlW RQl\ fRU Whe VR called conVWUained PeWhRdV. GeWWeU PeWhRdV aV defiQed b\
Whe JaYa BeaQV VSecificaWiRQ aUe QRW cRQVWUaiQed PeWhRdV, VR Whe\ Zill QRW be YalidaWed b\ defaXlW. The VSecial aQQRWaWiRQ
@VaOLdaWeOQE[ecXWLRQ  defiQed iQ [16] caQ be XVed WR VelecWiYel\ eQable aQd diVable YalidaWiRQ. FRU e[aPSle, \RX caQ
eQable YalidaWiRQ RQ PeWhRd geWEPaLO  VhRZQ abRYe aV fRllRZV:

@PaWh("/") 
cOaVV M\ReVRXUceCOaVV ^ 
 
    @POST 
    @CRQVXPeV("aSSOLcaWLRQ/[PO") 
    SXbOLc YRLd UegLVWeUUVeU(@PUePLXPUVeU UVeU XVeU) ^ 
        ... 
    ` 
`

JAVA

@PaWh("/") 
cOaVV M\ReVRXUceCOaVV ^ 
 
    @GET 
    @PaWh("^Ld`") 
    @PURdXceV("aSSOLcaWLRQ/[PO") 
    @VaOLd @PUePLXPUVeU 
    SXbOLc UVeU geWUVeU(@PaWhPaUaP("Ld") SWULQg Ld) ^ 
        UVeU X = fLQdUVeU(Ld); 
        UeWXUQ X; 
    ` 
    ... 
`

JAVA



TKH GHIDXOW YDOXH IRU WKH W\Se  DWWULEXWH RI @VaOidaWeOQE[ecXWiRQ  LV IMPLICIT  ZKLFK, LQ WKH H[DPSOH DERYH, UHVXOWV LQ
PHWKRG geWEPaiO  EHLQJ YDOLGDWHG. SHH [16@ IRU PRUH LQIRUPDWLRQ RQ RWKHU XVHV RI WKLV DQQRWDWLRQ.

NRWH WKDW LI YDOLGDWLRQ IRU JHWWHU PHWKRGV LV eQabOed DQG D UHVRXUFH PHWKRGËV VLJQDWXUH REH\V WKH UXOHV IRU JHWWHUV, WKH
UHVRXUFH PHWKRG PD\ EH (XQLQWHQWLRQDOO\) LQYRNHG GXULQJ YDOLGDWLRQ. CRQYHUVHO\, LI YDOLGDWLRQ IRU JHWWHU PHWKRGV LV
diVabOed DQG WKH PaWchiQg UHVRXUFH PHWKRGËV VLJQDWXUH REH\V WKH UXOHV IRU JHWWHUV, WKH JAX-RS UXQWLPH ZLOO VWLOO YDOLGDWH WKH
PHWKRG (L.H., WKH YDOLGDWLRQ SUHIHUHQFH ZLOO EH LJQRUHG) EHIRUH LQYRFDWLRQ.

7.5. APPQVaViQP áPheTiVaPce
TKH UXOHV IRU LQKHULWDQFH RI FRQVWUDLQW DQQRWDWLRQ DUH GHILQHG LQ [16@. IW LV ZRUWK QRWLQJ WKDW WKHVH UXOHV DUH LQFRPSDWLEOH
ZLWK WKRVH GHILQHG LQ AQQRWDWLRQ IQKHULWDQFH. GHQHUDOO\ VSHDNLQJ, FRQVWUDLQW DQQRWDWLRQV LQ [16@ DUH FXPXODWLYH (FDQ EH
VWUHQJWKHQ) DFURVV D JLYHQ W\SH KLHUDUFK\ ZKLOH JAX-RSbDQQRWDWLRQV DUH LQKHULWHG RU, RYHUULGGHQ DQG LJQRUHG.

TKH JRDO RI WKLV VSHFLILFDWLRQ LV WR HQDEOH YDOLGDWLRQ RI JAX-RSbUHVRXUFHV E\ OHYHUDJLQJ H[LVWLQJ BHDQ VDOLGDWLRQ
LPSOHPHQWDWLRQV. TKHUHIRUH, JAX-RSbLPSOHPHQWDWLRQV MUST IROORZ WKH FRQVWUDLQW DQQRWDWLRQ UXOHV GHILQHG LQ [16@.

7.6. VaNidaViQP aPd ETTQT ReRQTViPg
CRQVWUDLQW DQQRWDWLRQV DUH DOORZHG LQ WKH VDPH ORFDWLRQV DV WKH IROORZLQJ DQQRWDWLRQV: @MaWUi[PaUaP , @QXeU\PaUaP ,
@PaWhPaUaP , @CRRkiePaUaP , @HeadeUPaUaP bDQG @CRQWe[W , e[ceSW LQ FODVV FRQVWUXFWRUV DQG SURSHUW\ VHWWHUV.
SSHFLILFDOO\, WKH\ DUH DOORZHG LQ UHVRXUFH PHWKRG SDUDPHWHUV, ILHOGV DQG SURSHUW\ JHWWHUV DV ZHOO DV UHVRXUFH FODVVHV, HQWLW\
SDUDPHWHUV DQG UHVRXUFH PHWKRGV (UHWXUQ YDOXHV).

TKH GHIDXOW UHVRXUFH FODVV LQVWDQFH OLIHF\FOH LV SHU-UHTXHVW LQ JAX-RS. IPSOHPHQWDWLRQV MAY VXSSRUW RWKHU OLIHF\FOHV; WKH
VDPH FDYHDWV UHODWHG WR WKH XVH RI RWKHU JAX-RS DQQRWDWLRQV LQ UHVRXUFH FODVVHV DSSO\ WR FRQVWUDLQW DQQRWDWLRQV. FRU
H[DPSOH, D FRQVWUDLQW YDOLGDWLRQ DQQRWDWLQJ D FRQVWUXFWRU SDUDPHWHU LQ D UHVRXUFH FODVV ZKRVH OLIHF\FOH LV VLQJOHWRQ ZLOO
RQO\ EH H[HFXWHG RQFH.

JAX-RSbLPSOHPHQWDWLRQV SHOULD XVH WKH IROORZLQJ SURFHVV WR YDOLGDWH UHVRXUFH FODVV LQVWDQFHV DIWHU WKH\ KDYH EHHQ
LQVWDQWLDWHG:

PhaVe 1

IQMHFW ILHOG YDOXHV DQG LQLWLDOL]H EHDQ SURSHUWLHV DV GHVFULEHG LQ SHFWLRQ FLHOGV DQG BHDQ PURSHUWLHV.

PhaVe 2

VDOLGDWH DQQRWDWLRQV RQ ILHOGV, SURSHUW\ JHWWHUV (LI HQDEOHG) DQG WKH UHVRXUFH FODVV. TKH RUGHU LQ ZKLFK WKHVH YDOLGDWLRQV
DUH H[HFXWHG LV LPSOHPHQWDWLRQ GHSHQGHQW.

PhaVe 3

@PaWh("/") 
cOaVV M\ReVRXUceCOaVV ^ 
 
    @EPaiO 
    @VaOidaWeOQE[ecXWiRQ 
    SXbOic SWUiQg geWEPaiO() ^ 
        UeWXUQ ePaiO; 
    ` 
    ... 
`

JAVA



VDOLGDWH DQQRWDWLRQV RQ SDUDPHWHUV SDVVHG WR WKH UHVRXUFH PHWKRG PDWFKHG.

PKaVH 4

II QR FRQVWUDLQW YLRODWLRQV IRXQG WKXV IDU, LQYRNH UHVRXUFH PHWKRG DQG YDOLGDWH UHWXUQHG YDOXH.

TKH H[FHSWLRQ PRGHO LQ >16@ GHILQHV D EDVH FODVV jakarWa.YalidaWion.ValidaWionE[cepWion  DQG D IHZ VXEFODVVHV WR
UHSRUW HUURUV WKDW DUH VSHFLILF WR FRQVWUDLQW GHILQLWLRQV, FRQVWUDLQW GHFODUDWLRQV, JURXS GHILQLWLRQV DQG FRQVWUDLQW YLRODWLRQV.
JAX-RSbLPSOHPHQWDWLRQV MUST SURYLGH D GHIDXOW H[FHSWLRQ PDSSHU (VHH E[FHSWLRQ MDSSLQJ PURYLGHUV) IRU
jakarWa.YalidaWion.ValidaWionE[cepWion  DFFRUGLQJ WR WKH IROORZLQJ UXOHV:

1. II WKH H[FHSWLRQ LV RI W\SH jakarWa.YalidaWion.ValidaWionE[cepWion  RU DQ\ RI LWV VXEFODVVHV e[cluding
jakarWa.YalidaWion.ConVWrainWViolaWionE[cepWion , WKHQ LW LV PDSSHG WR D UHVSRQVH ZLWK VWDWXV FRGH 500
(IQWHUQDO SHUYHU EUURU).

2. II WKH H[FHSWLRQ LV DQ LQVWDQFH RI jakarWa.YalidaWion.ConVWrainWViolaWionE[cepWion , WKHQ:

D. II WKH H[FHSWLRQ ZDV WKURZQ ZKLOH YDOLGDWLQJ D PHWKRG UHWXUQ W\SH, WKHQ LW LV PDSSHG WR D UHVSRQVH ZLWK VWDWXV FRGH
500 (IQWHUQDO SHUYHU EUURU).>13@

E. OWKHUZLVH, LW LV PDSSHG WR D UHVSRQVH ZLWK VWDWXV FRGH 400 (BDG RHTXHVW).

IQ DOO FDVHV, JAX-RSbLPSOHPHQWDWLRQV SHOULD LQFOXGH D UHVSRQVH HQWLW\ GHVFULELQJ WKH VRXUFH RI WKH HUURU; KRZHYHU, WKH
H[DFW FRQWHQW DQG IRUPDW RI WKLV HQWLW\ LV EH\RQG WKH VFRSH RI WKLV VSHFLILFDWLRQ. AV GHVFULEHG LQ E[FHSWLRQ MDSSLQJ
PURYLGHUV, DSSOLFDWLRQV FDQ SURYLGH WKHLU RZQ H[FHSWLRQ PDSSHUV DQG, FRQVHTXHQWO\, FXVWRPL]H WKH GHIDXOW PDSSHU
GHVFULEHG DERYH.



8. Asynchronous Processing
TKLV cKaSWeU deVcULbeV WKe aV\QcKURQRXV SURceVVLQJ caSabLOLWLeV LQ JAX-RS. AV\QcKURQRXV SURceVVLQJ LV VXSSRUWed bRWK LQ
WKe COLeQW API aQd LQ WKe SeUYeU API.

8.1. Introduction
AV\QcKURQRXV SURceVVLQJ LV a WecKQLTXe WKaW eQabOeV a beWWeU aQd PRUe eIILcLeQW XVe RI SURceVVLQJ WKUeadV. OQ WKe cOLeQW
VLde, a WKUead WKaW LVVXeV a UeTXeVW Pa\ aOVR be UeVSRQVLbOe IRU XSdaWLQJ a UI cRPSRQeQW; LI WKaW WKUead LV bORcNed ZaLWLQJ
IRU a UeVSRQVe, WKe XVeUËV SeUceLYed SeUIRUPaQce RI WKe aSSOLcaWLRQ ZLOO VXIIeU. SLPLOaUO\, RQ WKe VeUYeU VLde, a WKUead WKaW LV
SURceVVLQJ a UeTXeVW VKRXOd aYRLd bORcNLQJ ZKLOe ZaLWLQJ IRU aQ e[WeUQaO eYeQW WR cRPSOeWe VR WKaW RWKeU UeTXeVWV aUULYLQJ
WR WKe VeUYeU dXULQJ WKaW SeULRd RI WLPe caQ be aWWeQded[14].

8.2. Server API

8.2.1. AsyncResponse

S\QcKURQRXV SURceVVLQJ UeTXLUeV a UeVRXUce PeWKRd WR SURdXce a UeVSRQVe XSRQ UeWXUQLQJ cRQWURO bacN WR WKe JAX-RS
LPSOePeQWaWLRQ. AV\QcKURQRXV SURceVVLQJ eQabOeV a UeVRXUce PeWKRd WR LQIRUP WKe JAX-RS LPSOePeQWaWLRQ WKaW a
UeVSRQVe LV QRW UeadLO\ aYaLOabOe XSRQ UeWXUQ bXW ZLOO be SURdXced aW a IXWXUe WLPe. TKLV caQ be accRPSOLVKed b\ ILUVW
VXVpending aQd OaWeU reVXming WKe cOLeQW cRQQecWLRQ RQ ZKLcK WKe UeTXeVW ZaV UeceLYed.

LeW XV LOOXVWUaWe WKeVe cRQceSWV YLa aQ e[aPSOe:

A UeVRXUce PeWKRd WKaW eOecWV WR SURdXce a UeVSRQVe aV\QcKURQRXVO\ PXVW LQMecW aV a PeWKRd SaUaPeWeU aQ LQVWaQce RI WKe
cOaVV AV\QcReVSRQVe  XVLQJ WKe VSecLaO aQQRWaWLRQ @SXVSeQded . IQ WKe e[aPSOe abRYe, WKe PeWKRd lRQgRXQQiQgOS  LV
caOOed XSRQ UeceLYLQJ a GET  UeTXeVW. RaWKeU WKaQ SURdXcLQJ a UeVSRQVe LPPedLaWeO\, WKLV PeWKRd IRUNV a (QRQ-UeTXeVW)
WKUead WR e[ecXWe a ORQJ UXQQLQJ RSeUaWLRQ aQd UeWXUQV LPPedLaWeO\. OQce WKe e[ecXWLRQ RI WKe ORQJ UXQQLQJ RSeUaWLRQ LV
cRPSOeWe, WKe cRQQecWLRQ LV UeVXPed aQd WKe UeVSRQVe UeWXUQed b\ caOOLQJ UeVXPe  RQ WKe LQMecWed LQVWaQce RI
AV\QcReVSRQVe .

FRU PRUe LQIRUPaWLRQ RQ e[ecXWRUV, cRQcXUUeQc\ aQd WKUead PaQaJePeQW LQ a JaNaUWa EE eQYLURQPeQW, WKe UeadeU LV
UeIeUUed WR JaNaUWa CRQcXUUeQc\ SSecLILcaWLRQ [13]. FRU PRUe LQIRUPaWLRQ abRXW e[ecXWRUV LQ WKe JAX-RS COLeQW API Vee
E[ecXWRU SeUYLceV.

8.2.1.1. Timeouts and Callbacks

@PaWh("/aV\Qc/lRQgRXQQiQg") 
SXblic claVV M\ReVRXUce ^ 
 
    @GET 
    SXblic YRid lRQgRXQQiQgOS(@SXVSeQded fiQal AV\QcReVSRQVe aU) ^ 
        e[ecXWRU.VXbPiW( 
            QeZ RXQQable() ^ 
                SXblic YRid UXQ() ^ 
                    e[ecXWeLRQgRXQQiQgOS(); 
                    aU.UeVXPe("HellR aV\Qc ZRUld!"); 
                ` 
            `); 
    ` 
    ... 
`

JAVA



A WLPeRXW YaOXe caQ be VSecLILed ZKeQ VXVSeQdLQJ a cRQQecWLRQ WR aYRLd ZaLWLQJ IRU a UeVSRQVe LQdeILQLWeO\. TKe deIaXOW
XQLW LV PLOOLVecRQdV, bXW aQ\ XQLW RI W\Se MDYD.XWLO.FRQFXUUHQW.TLPHUQLW  caQ be XVed. TKe IROORZLQJ e[aPSOe VeWV a
WLPeRXW RI 15 VecRQdV aQd UeJLVWeUV aQ LQVWaQce RI TLPHRXWHDQGOHU  LQ caVe WKe WLPeRXW LV UeacKed beIRUe WKe cRQQecWLRQ LV
UeVXPed.

JAX-RS LPSOePeQWaWLRQV aUe REQUIRED WR JeQeUaWe a SHUYLFHUQDYDLODEOHE[FHSWLRQ , a VXbcOaVV RI
:HEASSOLFDWLRQE[FHSWLRQ  ZLWK LWV VWaWXV VeW WR 503, LI WKe WLPeRXW YaOXe LV UeacKed aQd QR WLPeRXW KaQdOeU LV UeJLVWeUed.
TKe e[ceSWLRQ MUST be SURceVVed aV deVcULbed LQ E[ceSWLRQV. II a UeJLVWeUed WLPeRXW KaQdOeU UeVeWV WKe WLPeRXW YaOXe RU
UeVXPeV WKe cRQQecWLRQ aQd UeWXUQV a UeVSRQVe, JAX-RS LPSOePeQWaWLRQV MUST NOT JeQeUaWe aQ e[ceSWLRQ.

IW LV aOVR SRVVLbOe WR UeJLVWeU caOObacNV RQ aQ LQVWaQce RI AV\QFRHVSRQVH  LQ RUdeU WR OLVWeQ IRU SURceVVLQJ cRPSOeWLRQ
( CRPSOHWLRQCDOOEDFN ) aQd cRQQecWLRQ WeUPLQaWLRQ ( CRQQHFWLRQCDOOEDFN ) eYeQWV. See JaYadRc IRU AV\QFRHVSRQVH  IRU
PRUe LQIRUPaWLRQ RQ KRZ WR UeJLVWeU WKeVe caOObacNV. NRWe WKaW VXSSRUW IRU CRQQHFWLRQCDOOEDFN  LV OPTIONAL.

8.2.2. CompletionStage

AQ aOWeUQaWLYe aSSURacK WR WKe LQMecWLRQ RI AV\QFRHVSRQVH  LV IRU a UeVRXUce PeWKRd WR UeWXUQ aQ LQVWaQce RI
CRPSOHWLRQSWDJH<T>  aV aQ LQdLcaWLRQ WR WKe XQdeUO\LQJ JAX-RS LPSOePeQWaWLRQ WKaW aV\QcKURQRXV SURceVVLQJ LV eQabOed.
TKe e[aPSOe IURP AV\QcReVSRQVe caQ be Ue-ZULWWeQ XVLQJ CRPSOHWLRQSWDJH  aV IROORZV:

@GET
SXEOLF YRLG ORQJRXQQLQJOS(@SXVSHQGHG ILQDO AV\QFRHVSRQVH DU) ^ 
    // RHJLVWHU KDQGOHU DQG VHW WLPHRXW 
    DU.VHWTLPHRXWHDQGOHU(QHZ TLPHRXWHDQGOHU() ^ 
        SXEOLF YRLG KDQGOHTLPHRXW(AV\QFRHVSRQVH DU) ^ 
            DU.UHVXPH(RHVSRQVH.VWDWXV(SERVICEBUNAVAILABLE).HQWLW\( 
                "OSHUDWLRQ WLPHG RXW -- SOHDVH WU\ DJDLQ").EXLOG()); 
            ` 
    `); 
    DU.VHWTLPHRXW(15, SECONDS); 
 
    // E[HFXWH ORQJ UXQQLQJ RSHUDWLRQ LQ QHZ WKUHDG 
    H[HFXWRU.H[HFXWH( 
        QHZ RXQQDEOH() ^ 
            SXEOLF YRLG UXQ() ^ 
                H[HFXWHLRQJRXQQLQJOS(); 
                DU.UHVXPH("HHOOR DV\QF ZRUOG!"); 
            ` 
        `); 
`

JAVA



IQ WhiV e[aPSOe, a CRPSOHWabOHFXWXUH  iQVWaQce iV cUeaWed aQd UeWXUQed iQ Whe UeVRXUce PeWhRd; Whe caOO WR PeWhRd
cRPSOHWH  RQ WhaW iQVWaQce iV e[ecXWed RQO\ afWeU Whe ORQg UXQQiQg RSeUaWiRQ WeUPiQaWeV.

8.3. EJB ReUQWTce CNaUUeU
AV VWaWed iQ EQWeUSUiVe JaYa BeaQV (EJBV), JAX-RS iPSOePeQWaWiRQV iQ SURdXcWV WhaW VXSSRUW EJB PXVW aOVR VXSSRUW Whe XVe Rf
VWaWeOeVV aQd ViQgOeWRQ VeVViRQ beaQV aV URRW UeVRXUce cOaVVeV. WheQ aQ EJB PeWhRd iV aQQRWaWed ZiWh @AV\QcKURQRXV , Whe
EJB cRQWaiQeU aXWRPaWicaOO\ aOORcaWeV Whe QeceVVaU\ UeVRXUceV fRU iWV e[ecXWiRQ. ThXV, iQ WhiV VceQaUiR, Whe XVe Rf aQ
E[HcXWRU  iV XQQeceVVaU\ WR geQeUaWe aQ aV\QchURQRXV UeVSRQVe.

CRQVideU Whe fROORZiQg e[aPSOe:

TheUe iV QR e[SOiciW WhUead PaQagePeQW Qeeded iQ WhiV caVe ViQce WhaW iV XQdeU Whe cRQWURO Rf Whe EJB cRQWaiQeU. JXVW Oike Whe
RWheU e[aPSOeV iQ WhiV chaSWeU, Whe UeVSRQVe iV SURdXced b\ caOOiQg UHVXPH  RQ Whe iQjecWed AV\QcRHVSRQVH . HeQce, Whe
UeWXUQ W\Se Rf ORQJRXQQLQJOS  iV ViPSO\ YRLG .

8.4. CNiePV APá
The fOXeQW API VXSSRUWV aV\QchURQRXV iQYRcaWiRQV aV SaUW Rf Whe iQYRcaWiRQ bXiOdiQg SURceVV. B\ defaXOW, iQYRcaWiRQV aUe
V\QchURQRXV bXW caQ be VeW WR UXQ aV\QchURQRXVO\ b\ caOOiQg Whe aV\Qc  PeWhRd aQd (RSWiRQaOO\) UegiVWeUiQg aQ iQVWaQce Rf
IQYRcaWLRQCaOObacN  aV VhRZQ Qe[W:

@PaWK("/aV\Qc/ORQJRXQQLQJ") 
SXbOLc cOaVV M\RHVRXUcH ^ 
 
    @GET 
    SXbOLc CRPSOHWLRQSWaJH<SWULQJ> ORQJRXQQLQJOS() ^ 
        CRPSOHWabOHFXWXUH<SWULQJ> cV = QHZ CRPSOHWabOHFXWXUH<>(); 
        H[HcXWRU.VXbPLW( 
            QHZ RXQQabOH() ^ 
                SXbOLc YRLG UXQ() ^ 
                    H[HcXWHLRQJRXQQLQJOS(); 
                    cV.cRPSOHWH("HHOOR aV\Qc ZRUOG!"); 
                ` 
            `); 
        UHWXUQ cV; 
    ` 
    ... 
`

JAVA

@SWaWHOHVV
@PaWK("/") 
cOaVV EJBRHVRXUcH ^ 
 
    @GET @AV\QcKURQRXV 
    SXbOLc YRLG ORQJRXQQLQJOS(@SXVSHQGHG AV\QcRHVSRQVH aU) ^ 
        H[HcXWHLRQJRXQQLQJOS(); 
        aU.UHVXPH("HHOOR aV\Qc ZRUOG!"); 
    ` 
`

JAVA



Note that in this example, the call to JHW  after calling aV\Qc  returns immediatel\ without blocking the callerËs thread.
The response t\pe is specified as a t\pe parameter to IQYRcaWLRQCaOObacN . The method cRPSOHWHG  is called when the
invocation completes successfull\ and a response is available; the method IaLOHG  is called with an instance of
TKURZabOH  when the invocation fails.

All as\nchronous invocations return an instance of FXWXUH<T>  here the t\pe parameter T  matches the t\pe specified in
IQYRcaWLRQCaOObacN . This instance can be used to monitor or cancel the as\nchronous invocation:

Even though it is recommended to pass an instance of IQYRcaWLRQCaOObacN  when executing an as\nchronous call, it is
not mandated. When omitted, the FXWXUH<T>  returned b\ the invocation can be used to gain access to the response b\
calling the method FXWXUH.JHW , which will return an instance of T  if the invocation was successful or QXOO  if the
invocation failed.

COLHQW cOLHQW = COLHQWBXLOGHU.QHZCOLHQW(); 
WHbTaUJHW WaUJHW = cOLHQW.WaUJHW("KWWS://H[aPSOH.RUJ/cXVWRPHUV/^LG`"); 
WaUJHW.UHVROYHTHPSOaWH("LG", 123).UHTXHVW().aV\Qc().JHW( 
    QHZ IQYRcaWLRQCaOObacN<CXVWRPHU>() ^ 
        @OYHUULGH 
        SXbOLc YRLG cRPSOHWHG(CXVWRPHU cXVWRPHU) ^ 
            // DR VRPHWKLQJ 
        ` 
        @OYHUULGH 
        SXbOLc YRLG IaLOHG(TKURZabOH WKURZabOH) ^ 
            // PURcHVV HUURU 
        ` 
`);

JAVA

FXWXUH<CXVWRPHU> II = WaUJHW.UHVROYHTHPSOaWH("LG", 123).UHTXHVW().aV\Qc() 
    .JHW(QHZ IQYRcaWLRQCaOObacN<CXVWRPHU>() ^ 
    @OYHUULGH 
    SXbOLc YRLG cRPSOHWHG(CXVWRPHU cXVWRPHU) ^ 
        // DR VRPHWKLQJ 
    ` 
    @OYHUULGH 
    SXbOLc YRLG IaLOHG(TKURZabOH WKURZabOH) ^ 
        // PURcHVV HUURU 
    ` 
    `); 
 
// AIWHU ZaLWLQJ IRU a ZKLOH ...
LI (!II.LVDRQH()) ^ 
    II.caQcHO(WUXH); 
`

JAVA



9. SeTXeT-SePV EXePVU

9.1. áPVTQdWcViQP
SHUYHU-VHQW HYHQWV (SSE) LV a VSHFLILFaWLRQ RULJLQaOO\ LQWURGXFHG aV SaUW RI HTML5 b\ WKH W3C, bXW LV FXUUHQWO\ PaLQWaLQHG
b\ WKH WHATWG [17]. IW SURYLGHV a Za\ WR HVWabOLVK a RQH-Za\ FKaQQHO IURP a VHUYHU WR a FOLHQW. TKH FRQQHFWLRQ LV ORQJ
UXQQLQJ: LW LV UH-XVHG IRU PXOWLSOH HYHQWV VHQW IURP WKH VHUYHU, \HW LW LV VWLOO baVHG RQ WKH HTTP SURWRFRO. COLHQWV UHTXHVW WKH
RSHQLQJ RI aQ SSE FRQQHFWLRQ b\ XVLQJ WKH VSHFLaO PHGLa W\SH We[W/eYeQW-VWUeaP  LQ WKH AcceSW  KHaGHU.

EYHQWV aUH VWUXFWXUHG aQG FRQWaLQ VHYHUaO ILHOGV, QaPHO\, eYeQW , daWa , id , UeWU\  aQG cRPPeQW . SSE LV a PHVVaJLQJ
SURWRFRO ZKHUH WKH eYeQW  ILHOG FRUUHVSRQGV WR a WRSLF, aQG ZKHUH WKH id  ILHOG FaQ bH XVHG WR YaOLGaWH HYHQW RUGHU aQG
JXaUaQWHH FRQWLQXLW\. II a FRQQHFWLRQ LV LQWHUUXSWHG IRU aQ\ UHaVRQ, WKH id  FaQ bH VHQW LQ a UHTXHVW KHaGHU IRU a VHUYHU WR
UH-SOa\ SaVW HYHQWV ÉaOWKRXJK WKLV LV aQ RSWLRQaO bHKaYLRU WKaW Pa\ QRW bH VXSSRUWHG b\ aOO LPSOHPHQWaWLRQV. EYHQW
Sa\ORaGV aUH FRQYH\HG LQ WKH daWa  ILHOG aQG PXVW bH LQ WH[W IRUPaW; UeWU\  LV XVHG WR FRQWURO UH-FRQQHFWV aQG ILQaOO\
cRPPeQW  LV a JHQHUaO SXUSRVH ILHOG WKaW FaQ aOVR bH XVHG WR NHHS FRQQHFWLRQV aOLYH.

9.2. CNiePV APá
TKH JAX-RSbFOLHQW API IRU SSE ZaV LQVSLUHG b\ WKH FRUUHVSRQGLQJ JaYaSFULSW API LQ HTML5, bXW ZLWK FKaQJHV WKaW RULJLQaWH
IURP WKH XVH RI a GLIIHUHQW OaQJXaJH. TKH HQWU\ SRLQW WR WKH FOLHQW API LV WKH W\SH SVeEYeQWSRXUce , ZKLFK SURYLGHV a IOXHQW
bXLOGHU VLPLOaUO\ WR RWKHU FOaVVHV LQ WKH JAX-RS API. AQ SVeEYeQWSRXUce  LV FRQVWUXFWHG IURP a WebTaUgeW  WKaW LV aOUHaG\
FRQILJXUHG ZLWK a UHVRXUFH ORFaWLRQ; SVeEYeQWSRXUce  GRHV QRW GXSOLFaWH aQ\ IXQFWLRQaOLW\ LQ WebTaUgeW  aQG RQO\ aGGV
WKH QHFHVVaU\ ORJLF IRU SSE.

TKH IROORZLQJ H[aPSOH VKRZV KRZ WR RSHQ aQ SSE FRQQHFWLRQ aQG UHaG VRPH PHVVaJHV IRU a OLWWOH ZKLOH:

AV VHHQ LQ WKLV H[aPSOH, aQ SVeEYeQWSRXUce  LPSOHPHQWV AXWRCORVeabOe . BHIRUH RSHQLQJ WKH VRXUFH, WKH FOLHQW UHJLVWHUV
aQ HYHQW FRQVXPHU WKaW VLPSO\ SULQWV HaFK HYHQW. AGGLWLRQaO KaQGOHUV IRU RWKHU OLIH-F\FOH HYHQWV VXFK aV RQCRPSOeWe  aQG
RQEUURU  aUH aOVR VXSSRUWHG, bXW IRU VLPSOLFLW\ RQO\ RQEYeQW  LV VKRZQ LQ WKH H[aPSOH abRYH.

9.3. SeTXeT APá
TKH JAX-RSbSSE VHUYHU API LV XVHG WR aFFHSW FRQQHFWLRQV aQG VHQG HYHQWV WR RQH RU PRUH FOLHQWV. A UHVRXUFH PHWKRG WKaW
LQMHFWV aQ SVeEYeQWSiQk  aQG SURGXFHV WKH PHGLa W\SH We[W/eYeQW-VWUeaP  LV aQ SSE UHVRXUFH PHWKRG.

TKH IROORZLQJ H[aPSOH aFFHSWV SSE FRQQHFWLRQV aQG XVHV aQ H[HFXWRU WKUHaG WR VHQG 3 HYHQWV bHIRUH FORVLQJ WKH
FRQQHFWLRQ:

WebTaUgeW WaUgeW = cOieQW.WaUgeW("hWWS://..."); 
WU\ (SVeEYeQWSRXUce VRXUce = SVeEYeQWSRXUce.WaUgeW(WaUgeW).bXiOd()) ^ 
    VRXUce.UegiVWeU(S\VWeP.RXW::SUiQWOQ); 
    VRXUce.RSeQ(); 
    ThUead.VOeeS(500); // CRQVXPe eYeQWV fRU jXVW 500 PV 
` caWch (IQWeUUXSWedE[ceSWiRQ e) ^ 
    // faOOV WhURXgh 
`
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SSE UeVRXUce meWhRdV fRllRZ a VimilaU SaWWeUn WR WhRVe fRU aV\nchURnRXV SURceVVing (Vee InWURdXcWiRn) in WhaW Whe RbjecW
UeSUeVenWing Whe incRming cRnnecWiRn, in WhiV caVe SVHEYHQWSLQN , iV injecWed inWR Whe UeVRXUce meWhRd.

The e[amSle abRYe alVR injecWV Whe SVH  W\Se Zhich SURYideV facWRU\ meWhRdV fRU eYenWV and bURadcaVWeUV. See
BURadcaVWing fRU mRUe infRUmaWiRn abRXW bURadcaVWing. NRWe WhaW, jXVW like SVHEYHQWSRXUFH , Whe inWeUface SVHEYHQWSLQN
iV alVR aXWR-clRVeable, hence Whe XVe Rf Whe tr\-Zith-resources VWaWemenW abRYe.

MeWhRd VHQG  Rn SVHEYHQWSLQN  UeWXUnV a CRPSOHWLRQSWaJH<?>  aV a Za\ WR SURYide a handle WR Whe acWiRn Rf
aV\nchURnRXVl\ Vending a meVVage WR a clienW.

9.4. BTQadcaUVKPI
ASSlicaWiRnV ma\ need WR Vend eYenWV WR mXlWiSle clienWV VimXlWaneRXVl\. ThiV acWiRn iV called broadcasting in JAX-RS.
MXlWiSle SVHEYHQWSLQN ËV can be UegiVWeUed Rn a Vingle SVHBURaGFaVWHU .

A bURadcaVWeU can Rnl\ be cUeaWed b\ calling meWhRd QHZBURaGFaVWHU  Rn Whe injecWed SVH  inVWance. The life-c\cle and
VcRSe Rf an SVHBURaGFaVWHU  iV fXll\ cRnWURlled b\ aSSlicaWiRnV and nRW Whe JAX-RSbUXnWime. The fRllRZing e[amSle VhRZV
Whe XVe Rf bURadcaVWeUV, nRWe Whe @SLQJOHWRQ  annRWaWiRn Rn Whe UeVRXUce claVV:

@GET
@PaWK("HYHQWSWUHaP") 
@PURGXFHV(MHGLaT\SH.SERVER_SENT_EVENTS) 
SXbOLF YRLG HYHQWSWUHaP(@CRQWH[W SVHEYHQWSLQN HYHQWSLQN, 
                        @CRQWH[W SVH VVH) ^ 
    H[HFXWRU.H[HFXWH(() -> ^ 
        WU\ (SVHEYHQWSLQN VLQN = HYHQWSLQN) ^ 
            HYHQWSLQN.VHQG(VVH.QHZEYHQW("HYHQW1")); 
            HYHQWSLQN.VHQG(VVH.QHZEYHQW("HYHQW2")); 
            HYHQWSLQN.VHQG(VVH.QHZEYHQW("HYHQW3")); 
        ` 
    `); 
`
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TKH UHJLVWHU  PHWKRd RQ a bURadcaVWHU LV XVHd WR add a QHZ SVHEYHQWSLQN ; WKH bURaGFaVW  PHWKRd LV XVHd WR VHQd aQ
SSE HYHQW WR aOO UHJLVWHUHd cRQVXPHUV.

9.5. PToceUUing Pipeline
CRQQHcWLRQV IURP SSE cOLHQWV aUH UHSUHVHQWHd b\ LQMHcWabOH LQVWaQcHV RI SVHEYHQWSLQN . TKHUH aUH VRPH VLPLOaULWLHV
bHWZHHQ SSE aQd aV\QcKURQRXV SURcHVVLQJ (VHH CKaSWHU AV\QcKURQRXV PURcHVVLQJ). AV\QcKURQRXV UHVSRQVHV caQ bH
UHVXPHd aW PRVW RQcH ZKLOH aQ SVHEYHQWSLQN  caQ bH XVHd PXOWLSOH WLPHV WR VWUHaP LQdLYLdXaO HYHQWV.

FRU cRPSaWLbLOLW\ SXUSRVHV, LPSOHPHQWaWLRQV MUST LQLWLaWH SURcHVVLQJ RI aQ SSE UHVSRQVH ZKHQ HLWKHU WKH ILUVW PHVVaJH LV
VHQW RU ZKHQ WKH UHVRXUcH PHWKRd UHWXUQV, ZKLcKHYHU KaSSHQV ILUVW. TKH LQLWLaO SSE UHVSRQVH, ZKLcK Pa\ RQO\ LQcOXdH WKH
HTTP KHadHUV, LV SURcHVVHd XVLQJ WKH VWaQdaUd JAX-RSbSLSHOLQH aV dHVcULbHd LQ ASSHQdL[ PURcHVVLQJ PLSHOLQH. EacK
VXbVHTXHQW SSE HYHQW Pa\ LQcOXdH a dLIIHUHQW Sa\ORad aQd WKXV UHTXLUH WKH XVH RI a VSHcLILc PHVVaJH bRd\ ZULWHU. NRWH WKaW
VLQcH WKLV XVH caVH dLIIHUV VOLJKWO\ IURP WKH QRUPaO JAX-RSbSLSHOLQH, LPSOHPHQWaWLRQV SHOULD NOT caOO HQWLW\ LQWHUcHSWRUV
RQ HacK LQdLYLdXaO HYHQW.[15]

9.6. EnXiTonmenV
TKH SVHEYHQWSRXUFH  cOaVV XVHV WKH H[LVWLQJ JAX-RSbPHcKaQLVP baVHd RQ RXQWLPHDHOHJaWH  WR ILQd aQ LPSOHPHQWaWLRQ
XVLQJ WKH VHUYLcH QaPH MaNaUWa.ZV.UV.VVH.SVHEYHQWSRXUFH.BXLOGHU . TKH PaMRULW\ RI W\SHV LQ WKH
MaNaUWa.ZV.UV.VVH  aUH WKUHad VaIH; WKH UHadHU LV UHIHUUHd WR WKH JaYadRc IRU PRUH LQIRUPaWLRQ RQ WKUHad VaIHW\.

@PaWK("/") 
@SLQJOHWRQ
SXbOLF FOaVV SVHRHVRXUFH ^ 
 
    @CRQWH[W 
    SULYaWH SVH VVH; 
 
    SULYaWH YROaWLOH SVHBURaGFaVWHU VVHBURaGFaVWHU; 
 
    @PRVWCRQVWUXFW 
    SXbOLF LQLW() ^ 
        WKLV.VVHBURaGFaVWHU = VVH.QHZBURaGFaVWHU(); 
    ` 
 
    @GET 
    @PaWK("UHJLVWHU") 
    @PURGXFHV(MHGLaT\SH.SERVER_SENT_EVENTS) 
    SXbOLF YRLG UHJLVWHU(@CRQWH[W SVHEYHQWSLQN HYHQWSLQN) ^ 
        HYHQWSLQN.VHQG(VVH.QHZEYHQW("ZHOFRPH!")); 
        VVHBURaGFaVWHU.UHJLVWHU(HYHQWSLQN); 
    ` 
 
    @POST 
    @PaWK("bURaGFaVW") 
    @CRQVXPHV(MHGLaT\SH.MULTIPART_FORM_DATA) 
    SXbOLF YRLG bURaGFaVW(@FRUPPaUaP("HYHQW") SWULQJ HYHQW) ^ 
        VVHBURaGFaVWHU.bURaGFaVW(VVH.QHZEYHQW(HYHQW)); 
    ` 
`
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10. CQPVeZV
JAX-RSbSURYideV faciliWieV fRU RbWaiQiQg aQd SURceVViQg iQfRUPaWiRQ abRXW Whe aSSlicaWiRQ deSlR\PeQW cRQWe[W aQd Whe
cRQWe[W Rf iQdiYidXal UeTXeVWV. SXch iQfRUPaWiRQ iV aYailable WR ASSOLcaWLRQ  VXbclaVVeV (Vee SecWiRQ CRQfigXUaWiRQ), URRW
UeVRXUce claVVeV (Vee ChaSWeU ReVRXUceV), aQd SURYideUV (Vee ChaSWeU PURYideUV). ThiV chaSWeU deVcUibeV WheVe faciliWieV.

10.1. CQPcWTTePc[
CRQWe[W iV VSecific WR a SaUWicXlaU UeTXeVW bXW iQVWaQceV Rf ceUWaiQ JAX-RSbcRPSRQeQWV (SURYideUV aQd UeVRXUce claVVeV ZiWh
a lifec\cle RWheU WhaQ SeU-UeTXeVW) Pa\ Qeed WR VXSSRUW PXlWiSle cRQcXUUeQW UeTXeVWV. WheQ iQjecWiQg aQ iQVWaQce Rf RQe Rf
Whe W\SeV liVWed iQ CRQWe[W T\SeV, Whe iQVWaQce VXSSlied MUST be caSable Rf VelecWiQg Whe cRUUecW cRQWe[W fRU a SaUWicXlaU
UeTXeVW. UVe Rf a WhUead-lRcal SUR[\ iV a cRPPRQ Za\ WR achieYe WhiV.

10.2. CQPVeZV T[ReU
ThiV VecWiRQ deVcUibeV Whe W\SeV Rf cRQWe[W aYailable WR SURYideUV (clieQW aQd VeUYeU) aV Zell aV UeVRXUce claVVeV aQd
ASSOLcaWLRQ  VXbclaVVeV (VeUYeU RQl\). E[ceSW fRU CRQfLJXUaWLRQ  aQd PURYLdeUV , Zhich aUe iQjecWable iQ bRWh clieQW
aQd VeUYeU-Vide SURYideUV, all Whe RWheU W\SeV aUe VeUYeU-Vide RQl\.

10.2.1. ARRNKcaVKQP

The iQVWaQce Rf Whe aSSlicaWiRQ-VXSSlied ASSOLcaWLRQ  VXbclaVV caQ be iQjecWed iQWR a claVV field RU PeWhRd SaUaPeWeU
XViQg Whe @CRQWe[W baQQRWaWiRQ. AcceVV WR Whe ASSOLcaWLRQ  VXbclaVV iQVWaQce allRZV cRQfigXUaWiRQ iQfRUPaWiRQ WR be
ceQWUali]ed iQ WhaW claVV. NRWe WhaW WhiV caQQRW be iQjecWed iQWR Whe ASSOLcaWLRQ  VXbclaVV iWVelf ViQce WhiV ZRXld cUeaWe a
ciUcXlaU deSeQdeQc\.

10.2.2. URáU aPd URá TeORNaVeU

AQ iQVWaQce Rf UULIQfR bcaQ be iQjecWed iQWR a claVV field RU PeWhRd SaUaPeWeU XViQg Whe @CRQWe[W baQQRWaWiRQ.
UULIQfR bSURYideV bRWh VWaWic aQd d\QaPic, SeU-UeTXeVW iQfRUPaWiRQ, abRXW Whe cRPSRQeQWV Rf a UeTXeVW URI. E.g. Whe
fRllRZiQg ZRXld UeWXUQ Whe QaPeV Rf aQ\ TXeU\ SaUaPeWeUV iQ a UeTXeVW:

NRWe WhaW Whe PeWhRdV Rf UULIQfR bSURYide acceVV WR UeTXeVW URI iQfRUPaWiRQ fRllRZiQg Whe SUe-SURceVViQg deVcUibed iQ
ReTXeVW PUeSURceVViQg.

10.2.3. HeadeTU

AQ iQVWaQce Rf HWWSHeadeUV bcaQ be iQjecWed iQWR a claVV field RU PeWhRd SaUaPeWeU XViQg Whe @CRQWe[W baQQRWaWiRQ.
HWWSHeadeUV bSURYideV acceVV WR UeTXeVW headeU iQfRUPaWiRQ eiWheU iQ PaS fRUP RU Yia VWURQgl\ W\Sed cRQYeQieQce
PeWhRdV. E.g. Whe fRllRZiQg ZRXld UeWXUQ Whe QaPeV Rf all Whe headeUV iQ a UeTXeVW:

@GET
@PURdXceV("We[W/SOaLQ") 
SXbOLc SWULQJ OLVWQXeU\PaUaPNaPeV(@CRQWe[W UULIQfR LQfR) ^ 
    SWULQJBXLOdeU bXf = QeZ SWULQJBXLOdeU(); 
    fRU (SWULQJ SaUaP: LQfR.JeWQXeU\PaUaPeWeUV().Ne\SeW()) ^ 
        bXf.aSSeQd(SaUaP); 
        bXf.aSSeQd("\Q"); 
    ` 
    UeWXUQ bXf.WRSWULQJ(); 
`
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NoWe WhaW Whe meWhodV of HWWSHHadHUV bpUoYide acceVV Wo UeqXeVW infoUmaWion folloZing Whe pUe-pUoceVVing deVcUibed in
ReqXeVW PUepUoceVVing.

ReVponVe headeUV ma\ be pUoYided XVing Whe RHVSRQVH bclaVV, Vee ReWXUn T\pe foU moUe deWailV.

10.2.4. CQPVGPV NGIQVKaVKQP aPF PTGcQPFKVKQPU

JAX-RSbVimplifieV VXppoUW foU conWenW negoWiaWion and pUecondiWionV XVing Whe RHTXHVW binWeUface. An inVWance of
RHTXHVW bcan be injecWed inWo a claVV field oU meWhod paUameWeU XVing Whe @CRQWH[W bannoWaWion. The meWhodV of
RHTXHVW balloZ a calleU Wo deWeUmine Whe beVW maWching UepUeVenWaWion YaUianW and Wo eYalXaWe ZheWheU Whe cXUUenW VWaWe of
Whe UeVoXUce maWcheV an\ pUecondiWionV in Whe UeqXeVW. PUecondiWion VXppoUW meWhodV UeWXUn a RHVSRQVHBXLOdHU bWhaW can
be UeWXUned Wo Whe clienW Wo infoUm iW WhaW Whe UeqXeVW pUecondiWionV ZeUe noW meW. E.g. Whe folloZing checkV if Whe cXUUenW
enWiW\ Wag maWcheV an\ pUecondiWionV in Whe UeqXeVW befoUe XpdaWing Whe UeVoXUce:

The applicaWion coXld alVo VeW Whe conWenW locaWion, e[piU\ daWe and cache conWUol infoUmaWion inWo Whe UeWXUned
RHVSRQVHBXLOdHU  befoUe bXilding Whe UeVponVe.

10.2.5. SGcWTKV[ CQPVGZV

The SHcXULW\CRQWH[W binWeUface pUoYideV acceVV Wo infoUmaWion aboXW Whe VecXUiW\ conWe[W of Whe cXUUenW UeqXeVW. An
inVWance of SHcXULW\CRQWH[W bcan be injecWed inWo a claVV field oU meWhod paUameWeU XVing Whe @CRQWH[W bannoWaWion. The
meWhodV of SHcXULW\CRQWH[W bpUoYide acceVV Wo Whe cXUUenW XVeU pUincipal, infoUmaWion aboXW UoleV aVVXmed b\ Whe
UeqXeVWeU, ZheWheU Whe UeqXeVW aUUiYed oYeU a VecXUe channel and Whe aXWhenWicaWion Vcheme XVed.

10.2.6. PTQXKFGTU

The PURYLdHUV  inWeUface alloZV foU lookXp of pUoYideU inVWanceV baVed on a VeW of VeaUch cUiWeUia. An inVWance of
PURYLdHUV  can be injecWed inWo a claVV field oU meWhod paUameWeU XVing Whe @CRQWH[W bannoWaWion.

ThiV inWeUface iV e[pecWed Wo be pUimaUil\ of inWeUeVW Wo pUoYideU aXWhoUV ZiVhing Wo XVe oWheU pUoYideUV fXncWionaliW\. IW iV
injecWable in boWh clienW and VeUYeU pUoYideUV.

10.2.7. RGUQWTcG CQPVGZV

@GET
@PURdXcHV("WH[W/SOaLQ") 
SXbOLc SWULQJ OLVWHHadHUNaPHV(@CRQWH[W HWWSHHadHUV KHadHUV) ^ 
    SWULQJBXLOdHU bXI = QHZ SWULQJBXLOdHU(); 
    IRU (SWULQJ KHadHU: KHadHUV.JHWRHTXHVWHHadHUV().NH\SHW()) ^ 
        bXI.aSSHQd(KHadHU); 
        bXI.aSSHQd("\Q"); 
    ` 
    UHWXUQ bXI.WRSWULQJ(); 
`
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@PUT
SXbOLc RHVSRQVH XSdaWHFRR(@CRQWH[W RHTXHVW UHTXHVW, FRR IRR) ^ 
    EQWLW\TaJ WaJ = JHWCXUUHQWTaJ(); 
    RHVSRQVHBXLOdHU UHVSRQVHBXLOdHU = UHTXHVW.HYaOXaWHPUHcRQdLWLRQV(WaJ); 
    LI (UHVSRQVHBXLOdHU != QXOO) 
        UHWXUQ UHVSRQVHBXLOdHU.bXLOd(); 
    HOVH 
        UHWXUQ dRUSdaWH(IRR); 
`
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The ReVRXUceCRQWe[W  inWeUface pUoYideV acceVV Wo inVWanWiaWion and iniWiali]aWion of UeVoXUce oU VXb-UeVoXUce claVVeV in
Whe defaXlW peU-UeTXeVW Vcope. IW can be injecWed Wo help ZiWh cUeaWion and iniWiali]aWion, oU jXVW iniWiali]aWion, of inVWanceV
cUeaWed b\ an applicaWion.

LeW XV UeYiViW Whe e[ample fUom SXb ReVoXUceV ZiWh Vome Vimple modificaWionV:

NoWe WhaW Whe inVWance UeWXUned b\ Whe UeVoXUce locaWoU fLQdWLdgeW  in WLdgeWVReVRXUce  iV iniWiali]ed XVing Whe injecWed
ReVRXUceCRQWe[W  befoUe iW iV UeWXUned. WiWhoXW WhiV VWep, Whe KeadeUV  field in WLdgeWReVRXUce  Zill noW be pUopeUl\
iniWiali]ed.

10.2.8. ConÕguration

BoWh Whe clienW and Whe VeUYeU UXnWime configXUaWionV aUe aYailable foU injecWion Yia @CRQWe[W . TheVe configXUaWionV aUe
aYailable foU injecWion in pUoYideUV (clienW oU VeUYeU) and UeVoXUce claVVeV (VeUYeU onl\).

AV an e[ample, conVideU Whe caVe of a clienW logging filWeU WhaW noW onl\ logV meVVageV bXW alVo logV infoUmaWion aboXW
ceUWain feaWXUeV enabled dXUing Whe pUoceVVing of a UeTXeVW:

A clienW UXnWime configXUaWion iV injecWed in Whe filWeU VhoZn aboYe and iWV LVEQabOed  meWhod called Wo check if
M\FeaWXUe  iV enabled.

@PaWK("ZLdgeWV") 
SXbOLc cOaVV WLdgeWVReVRXUce ^ 
    @CRQWe[W 
    SULYaWe ReVRXUceCRQWe[W Uc; 
 
    @PaWK("^Ld`") 
    SXbOLc WLdgeWReVRXUce fLQdWLdgeW(@PaWKPaUaP("Ld") SWULQg Ld) ^ 
        UeWXUQ Uc.LQLWReVRXUce(QeZ WLdgeWReVRXUce(Ld)); 
    ` 
` 
 
SXbOLc cOaVV WLdgeWReVRXUce ^ 
    @CRQWe[W 
    SULYaWe HWWSHeadeUV KeadeUV; 
 
    SXbOLc WLdgeWReVRXUce(SWULQg Ld) ^...` 
 
    @GET 
    SXbOLc WLdgeW geWDeWaLOV() ^...` 
`
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SXbOLc cOaVV LRggLQgFLOWeU LPSOePeQWV COLeQWReTXeVWFLOWeU ^ 
 
    @CRQWe[W 
    SULYaWe CRQfLgXUaWLRQ cRQfLg; 
 
    @OYeUULde 
    SXbOLc YRLd fLOWeU(COLeQWReTXeVWCRQWe[W cW[) WKURZV IOE[ceSWLRQ ^ 
        Lf (cRQfLg.LVEQabOed(M\FeaWXUe.cOaVV)) ^ 
            ORgM\FeaWXUeEQabOed(cW[); 
        ` 
        ORgMeVVage(cW[); 
    ` 
    ... 
`
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11. EPXKTQPOePV
TKH FRQWDLQHU-PDQDJHG UHVRXUFHV DYDLODEOH WR D JAX-RSbURRW UHVRXUFH FODVV RU SURYLGHU GHSHQG RQ WKH HQYLURQPHQW LQ
ZKLFK LW LV GHSOR\HG. SHFWLRQ [FRQWH[WW\SHV] GHVFULEHV WKH W\SHV RI FRQWH[W DYDLODEOH UHJDUGOHVV RI FRQWDLQHU. TKH IROORZLQJ
VHFWLRQV GHVFULEH WKH DGGLWLRQDO FRQWDLQHU-PDQDJHG UHVRXUFHV DYDLODEOH WR D JAX-RSbURRW UHVRXUFH FODVV RU SURYLGHU
GHSOR\HG LQ D YDULHW\ RI HQYLURQPHQWV.

11.1. SeTXNeV CQPVaKPeT
TKH @Conte[t bDQQRWDWLRQ FDQ EH XVHG WR LQGLFDWH D GHSHQGHQF\ RQ D SHUYOHW-GHILQHG UHVRXUFH. A SHUYOHW-EDVHG
LPSOHPHQWDWLRQ MUST VXSSRUW LQMHFWLRQ RI WKH IROORZLQJ SHUYOHW-GHILQHG W\SHV: ServletConfig , ServletConte[t ,
HttpServletRequest  DQG HttpServletResponse .

AQ LQMHFWHG HttpServletRequest  DOORZV D UHVRXUFH PHWKRG WR VWUHDP WKH FRQWHQWV RI D UHTXHVW HQWLW\. II WKH UHVRXUFH
PHWKRG KDV D SDUDPHWHU ZKRVH YDOXH LV GHULYHG IURP WKH UHTXHVW HQWLW\ WKHQ WKH VWUHDP ZLOO KDYH DOUHDG\ EHHQ FRQVXPHG
DQG DQ DWWHPSW WR DFFHVV LW MAY UHVXOW LQ DQ H[FHSWLRQ.

AQ LQMHFWHG HttpServletResponse  DOORZV D UHVRXUFH PHWKRG WR FRPPLW WKH HTTP UHVSRQVH SULRU WR UHWXUQLQJ. AQ
LPSOHPHQWDWLRQ MUST FKHFN WKH FRPPLWWHG VWDWXV DQG RQO\ SURFHVV WKH UHWXUQ YDOXH LI WKH UHVSRQVH LV QRW \HW FRPPLWWHG.

SHUYOHW ILOWHUV PD\ WULJJHU FRQVXPSWLRQ RI D UHTXHVW ERG\ E\ DFFHVVLQJ UHTXHVW SDUDPHWHUV. IQ D VHUYOHW FRQWDLQHU WKH
@FRUPPDUDP DQQRWDWLRQ DQG WKH VWDQGDUG HQWLW\ SURYLGHU IRU application/[-www-form-urlencoded  MUST REWDLQ WKHLU
YDOXHV IURP WKH VHUYOHW UHTXHVW SDUDPHWHUV LI WKH UHTXHVW ERG\ KDV DOUHDG\ EHHQ FRQVXPHG. SHUYOHW APIV GR QRW
GLIIHUHQWLDWH EHWZHHQ SDUDPHWHUV LQ WKH URI DQG ERG\ RI D UHTXHVW VR URI-EDVHG TXHU\ SDUDPHWHUV PD\ EH LQFOXGHG LQ WKH
HQWLW\ SDUDPHWHU.

11.2. áPVegTaVKQP YKVJ JaMaTVa EE TecJPQNQgKeU
TKLV VHFWLRQ GHVFULEHV WKH DGGLWLRQDO UHTXLUHPHQWV WKDW DSSO\ WR D JAX-RSbLPSOHPHQWDWLRQ ZKHQ FRPELQHG LQ D SURGXFW
WKDW VXSSRUWV WKH IROORZLQJ VSHFLILFDWLRQV.

11.2.1. SeTXNeVU

IQ D SURGXFW WKDW DOVR VXSSRUWV WKH SHUYOHW VSHFLILFDWLRQ, LPSOHPHQWDWLRQV MUST VXSSRUW JAX-RSbDSSOLFDWLRQV WKDW DUH
SDFNDJHG DV D WHE DSSOLFDWLRQ. SHH SHFWLRQ [VHUYOHW] IRU PRUH LQIRUPDWLRQ WHE DSSOLFDWLRQ SDFNDJLQJ.

IW LV RECOMMENDED IRU D JAX-RSbLPSOHPHQWDWLRQ WR SURYLGH DV\QFKURQRXV SURFHVVLQJ VXSSRUW, DV GHILQHG LQ
AV\QFKURQRXV PURFHVVLQJ, E\ HQDEOLQJ DV\QFKURQRXV SURFHVVLQJ (L.H., as\ncSupported=true ) LQ WKH XQGHUO\LQJ SHUYOHW 3
FRQWDLQHU. IW LV OPTIONAL IRU D JAX-RSbLPSOHPHQWDWLRQ WR VXSSRUW DV\QFKURQRXV SURFHVVLQJ ZKHQ UXQQLQJ RQ D SHUYOHW
FRQWDLQHU ZKRVH YHUVLRQ LV SULRU WR 3.

AV H[SODLQHG LQ SHUYOHW CRQWDLQHU, LQMHFWLRQ RI SHUYOHW-GHILQHG W\SHV LV SRVVLEOH XVLQJ WKH @Conte[t bDQQRWDWLRQ.
AGGLWLRQDOO\, ZHE DSSOLFDWLRQËV <conte[t-param>  DQG VHUYOHWËV <init-param>  FDQ EH XVHG WR GHILQH DSSOLFDWLRQ
SURSHUWLHV SDVVHG WR VHUYHU-VLGH IHDWXUHV RU LQMHFWHG LQWR VHUYHU-VLGH JAX-RS FRPSRQHQWV. SHH JDYDGRF IRU
Application.getProperties  IRU PRUH LQIRUPDWLRQ.

11.2.2. MaPaged BeaPU

IQ D SURGXFW WKDW VXSSRUWV MDQDJHG BHDQV, LPSOHPHQWDWLRQV MUST VXSSRUW WKH XVH RI MDQDJHG BHDQV DV URRW UHVRXUFH
FODVVHV, SURYLGHUV DQG Application  VXEFODVVHV.



FRU e[aPSOe, a beaQ WhaW XVeV a PaQaged-beaQ iQWeUceSWRU caQ be defiQed aV a JAX-RSbUeVRXUce aV fROORZV:

The e[aPSOe abRYe XVeV a PaQaged-beaQ iQWeUceSWRU WR iQWeUceSW caOOV WR Whe UeVRXUce PeWhRd geWIW . See AddiWiRQaO
ReTXiUePeQWV fRU addiWiRQaO UeTXiUePeQWV RQ MaQaged BeaQV.

11.2.3. CQPVGZV aPd DGRGPdGPc[ áPLGcVKQP (CDá)

IQ a SURdXcW WhaW VXSSRUWV CDI, iPSOePeQWaWiRQV MUST VXSSRUW Whe XVe Rf CDI-VW\Oe BeaQV aV URRW UeVRXUce cOaVVeV,
SURYideUV aQd ASSOLcaWLRQ  VXbcOaVVeV. PURYideUV aQd ASSOLcaWLRQ  VXbcOaVVeV MUST be ViQgOeWRQV RU XVe aSSOicaWiRQ
VcRSe.

FRU e[aPSOe, aVVXPiQg CDI iV eQabOed Yia Whe iQcOXViRQ Rf a beaQV.[PO  fiOe, a CDI-VW\Oe beaQ WhaW caQ be defiQed aV a JAX-
RSbUeVRXUce aV fROORZV:

The e[aPSOe abRYe WaNeV adYaQWage Rf Whe W\Se-Vafe deSeQdeQc\ iQjecWiRQ SURYided iQ CDI b\ XViQg aQRWheU beaQ, Rf W\Se
M\OWheUCdLBeaQ , iQ RUdeU WR UeWXUQ a UeVRXUce UeSUeVeQWaWiRQ. See AddiWiRQaO ReTXiUePeQWV fRU addiWiRQaO UeTXiUePeQWV
RQ CDI-VW\Oe BeaQV.

11.2.4. EPVGTRTKUG JaXa BGaPU (EJBU)

IQ a SURdXcW WhaW VXSSRUWV EJBV, aQ iPSOePeQWaWiRQ MUST VXSSRUW Whe XVe Rf VWaWeOeVV aQd ViQgOeWRQ VeVViRQ beaQV aV URRW
UeVRXUce cOaVVeV, SURYideUV aQd ASSOLcaWLRQ  VXbcOaVVeV. JAX-RSbaQQRWaWiRQV caQ be aSSOied WR PeWhRdV iQ aQ EJBËV ORcaO
iQWeUface RU diUecWO\ WR PeWhRdV iQ a QR-iQWeUface EJB. ReVRXUce cOaVV aQQRWaWiRQV (OiNe @PaWh ) MUST be aSSOied WR aQ EJBËV
cOaVV diUecWO\ fROORZiQg Whe aQQRWaWiRQ iQheUiWaQce UXOeV defiQed iQ AQQRWaWiRQ IQheUiWaQce.

@MaQagedBeaQ
@PaWh("/PaQagedbeaQ") 
SXbOLc cOaVV MaQagedBeaQReVRXUce ^ 
 
    SXbOLc VWaWLc cOaVV M\IQWeUceSWRU ^ 
        @AURXQdIQYRNe 
        SXbOLc SWULQg aURXQd(IQYRcaWLRQCRQWe[W cW[) WhURZV E[ceSWLRQ ^ 
            S\VWeP.RXW.SULQWOQ("aURXQd() caOOed"); 
            UeWXUQ (SWULQg) cW[.SURceed(); 
        ` 
    ` 
 
    @GET 
    @PURdXceV("We[W/SOaLQ") 
    @IQWeUceSWRUV(M\IQWeUceSWRU.cOaVV) 
    SXbOLc SWULQg geWIW() ^ 
        UeWXUQ "HL PaQagedbeaQ!"; 
    ` 
`

JAVA

@PaWh("/cdLbeaQ") 
SXbOLc cOaVV CdLBeaQReVRXUce ^ 
 
    @IQMecW M\OWheUCdLBeaQ beaQ;    // CDI LQMecWed beaQ 
 
    @GET 
    @PURdXceV("We[W/SOaLQ") 
    SXbOLc SWULQg geWIW() ^ 
        UeWXUQ beaQ.geWIW(); 
    ` 
`

JAVA



FRU H[DPSOH, D VWDWHOHVV EJB WKDW LPSOHPHQWV D ORFDO LQWHUIDFH FDQ EH GHILQHG DV D JAX-RSbUHVRXUFH FODVV DV IROORZV:

JAX-RSbLPSOHPHQWDWLRQV DUH REQUIRED WR GLVFRYHU EJBV E\ LQVSHFWLQJ DQQRWDWLRQV RQ FODVVHV DQG ORFDO LQWHUIDFHV; WKH\ DUH
QRW REQUIRED WR UHDG EJB GHSOR\PHQW GHVFULSWRUV (HME-MDU.[PO). TKHUHIRUH, DQ\ LQIRUPDWLRQ LQ DQ EJB GHSOR\PHQW
GHVFULSWRU IRU WKH SXUSRVH RI RYHUULGLQJ EJB DQQRWDWLRQV RU SURYLGLQJ DGGLWLRQDO PHWD-GDWD ZLOO OLNHO\ UHVXOW LQ D QRQ-
SRUWDEOH JAX-RSbDSSOLFDWLRQ.

II DQ E[ceSWLRQMaSSeU  IRU D EJBE[ceSWLRQ  RU VXEFODVV LV QRW LQFOXGHG ZLWK DQ DSSOLFDWLRQ WKHQ H[FHSWLRQV WKURZQ E\ DQ
EJB UHVRXUFH FODVV RU SURYLGHU PHWKRG MUST EH XQZUDSSHG DQG SURFHVVHG DV GHVFULEHG LQ E[FHSWLRQV.

SHH EJB RHVRXUFH CODVVHV IRU PRUH LQIRUPDWLRQ RQ DV\QFKURQRXV EJB PHWKRGV DQG AGGLWLRQDO RHTXLUHPHQWV IRU DGGLWLRQDO
UHTXLUHPHQWV RQ EJBV.

11.2.5. Bean ValidaVion

IQ D SURGXFW WKDW VXSSRUWV WKH BHDQ VDOLGDWLRQ VSHFLILFDWLRQ >16@ , LPSOHPHQWDWLRQV MUST VXSSRUW UHVRXUFH YDOLGDWLRQ XVLQJ
FRQVWUDLQW DQQRWDWLRQV DV GHVFULEHG LQ CKDSWHU VDOLGDWLRQ. OWKHUZLVH, VXSSRUW IRU UHVRXUFH YDOLGDWLRQ LV OPTIONAL.

11.2.6. JaXa APá for JSON Processing

IQ D SURGXFW WKDW VXSSRUWV WKH JDYD API IRU JSON PURFHVVLQJ (JSON-P) >18@, LPSOHPHQWDWLRQV MUST VXSSRUW HQWLW\ SURYLGHUV
IRU JVRQVaOXe  DQG DOO RI LWV VXE-W\SHV: JVRQSWUXcWXUe , JVRQObMecW , JVRQAUUa\ , JVRQSWULQJ  DQG JVRQNXPbeU .

NRWH WKDW RWKHU W\SHV IURP WKH JSON-P API VXFK DV JVRQPaUVeU , JVRQGeQeUaWRU , JVRQReadeU  DQG JVRQWULWeU  FDQ DOVR
EH LQWHJUDWHG LQWR JAX-RS DSSOLFDWLRQV XVLQJ WKH HQWLW\ SURYLGHUV IRU IQSXWSWUeaP  DQG SWUeaPLQJOXWSXW .

11.2.7. JaXa APá for JSON Binding

IQ D SURGXFW WKDW VXSSRUWV WKH JDYD API IRU JSON BLQGLQJ (JSON-B) >19@, LPSOHPHQWDWLRQV MUST VXSSRUW HQWLW\ SURYLGHUV IRU
DOO JDYD W\SHV VXSSRUWHG E\ JSON-B LQ FRPELQDWLRQ ZLWK WKH IROORZLQJ PHGLD W\SHV: aSSOLcaWLRQ/MVRQ , We[W/MVRQ  DV
ZHOO DV DQ\ RWKHU PHGLD W\SHV PDWFKLQJ /MVRQ  RU /*+MVRQ .

NRWH WKDW LI JSON-B DQG JSON-P DUH ERWK VXSSRUWHG LQ WKH VDPH HQYLURQPHQW, HQWLW\ SURYLGHUV IRU JSON-B WDNH SUHFHGHQFH
RYHU WKRVH IRU JSON-P IRU DOO W\SHV H[FHSW JVRQVaOXe  DQG LWV VXE-W\SHV.

11.2.8. JakarVa XML Binding

@LRcaO
SXbOLc LQWeUIace LRcaOEMb ^ 
 
    @GET 
    @PURdXceV("We[W/SOaLQ") 
    SXbOLc SWULQJ JeWIW(); 
` 
 
@SWaWeOeVV
@PaWK("/VWaWeOeVV") 
SXbOLc cOaVV SWaWeOeVVEMbReVRXUce LPSOePeQWV LRcaOEMb ^ 
 
    @OYeUULde 
    SXbOLc SWULQJ JeWIW() ^ 
        UeWXUQ "HL VWaWeOeVV!"; 
    ` 
`

JAVA



IQ a SURGXFW WKaW VXSSRUWV WKH JaNaUWa XML BLQGLQJ API (JAXB) [21], LPSOHPHQWaWLRQV MUST VXSSRUW HQWLW\ SURYLGHUV IRU
WKH W\SH, jakaUWa.[ml.bind.JAXBElemenW , aQG aSSOLFaWLRQ-VXSSOLHG JAXB FOaVVHV LQ FRPELQaWLRQ ZLWK WKH IROORZLQJ
XML-EaVHG PHGLa W\SHV: We[W/[ml  aQG applicaWion/[ml  aQG PHGLa W\SHV RI WKH IRUP applicaWion/*+[ml .

11.2.9. AddiViQPal ReSWiTemePVU

TKH IROORZLQJ aGGLWLRQaO UHTXLUHPHQWV aSSO\ ZKHQ XVLQJ MaQaJHG BHaQV, CDI-VW\OH BHaQV RU EJBV aV UHVRXUFH FOaVVHV,
SURYLGHUV RU ApplicaWion  VXEFOaVVHV:

FRU JAX-RS UHVRXUFHV aQG SURYLGHUV ZKHUH WKH JAX-RS LPSOHPHQWaWLRQ SaUWLFLSaWHV LQ WKHLU FUHaWLRQ aQG LQLWLaOL]aWLRQ,
ILHOG aQG SURSHUW\ LQMHFWLRQ LQ WKHVH UHVRXUFHV aQG SURYLGHUV MUST EH SHUIRUPHG SULRU WR WKH FRQWaLQHU LQYRNLQJ aQ\
@PoVWConVWUXcW  aQQRWaWHG PHWKRG. FRU UHVRXUFHV aQG SURYLGHUV FUHaWHG E\ WKH aSSOLFaWLRQ (H.J. LQVWaQFHV UHWXUQHG
YLa WKH ApplicaWion.geWSingleWonV()  PHWKRG, RU LQVWaQFHV SaVVHG YLa ConfigXUable.UegiVWeU ), WKLV UHTXLUHPHQW
GRHV QRW aSSO\.

SXSSRUW IRU FRQVWUXFWRU LQMHFWLRQ RI JAX-RSbUHVRXUFHV LV OPTIONAL. PRUWaEOH aSSOLFaWLRQV MUST LQVWHaG XVH ILHOGV RU
EHaQ SURSHUWLHV LQ FRQMXQFWLRQ ZLWK a @PoVWConVWUXcW  aQQRWaWHG PHWKRG. IPSOHPHQWaWLRQV SHOULD ZaUQ XVHUV
aERXW XVH RI QRQ-SRUWaEOH FRQVWUXFWRU LQMHFWLRQ.

IPSOHPHQWaWLRQV MUST NOT UHTXLUH XVH RI @InjecW  RU @ReVoXUce  WR WULJJHU LQMHFWLRQ RI JAX-RSbaQQRWaWHG ILHOGV RU
SURSHUWLHV. IPSOHPHQWaWLRQV MAY VXSSRUW VXFK XVaJH EXW SHOULD ZaUQ XVHUV aERXW QRQ-SRUWaELOLW\.

11.3. OVheT
OWKHU FRQWaLQHU WHFKQRORJLHV MAY VSHFLI\ WKHLU RZQ VHW RI LQMHFWaEOH UHVRXUFHV EXW MUST, aW a PLQLPXP, VXSSRUW aFFHVV WR
WKH W\SHV RI FRQWH[W OLVWHG LQ CRQWH[W T\SHV.



12. RWnVime DelegaVe
RXQWiPeDeOegaWe bLV DQ DEVWUDFW IDFWRU\ FODVV WKDW SURYLGHV YDULRXV PHWKRGV IRU WKH FUHDWLRQ RI REMHFWV WKDW LPSOHPHQW
JAX-RSbAPIV. TKHVH PHWKRGV DUH GHVLJQHG IRU XVH E\ RWKHU JAX-RSbAPI FODVVHV DQG DUH QRW LQWHQGHG WR EH FDOOHG GLUHFWO\ E\
DSSOLFDWLRQV. RXQWiPeDeOegaWe bDOORZV WKH VWDQGDUG JAX-RSbAPI FODVVHV WR XVH GLIIHUHQW JAX-RSbLPSOHPHQWDWLRQV ZLWKRXW
DQ\ FRGH FKDQJHV.

AQ LPSOHPHQWDWLRQ RI JAX-RSbMUST SURYLGH D FRQFUHWH VXEFODVV RI RXQWiPeDeOegaWe . UVLQJ WKH VXSSOLHG
RXQWiPeDeOegaWe bWKLV FDQ EH SURYLGHG WR JAX-RSbLQ RQH RI WZR ZD\V:

1. AQ LQVWDQFH RI RXQWiPeDeOegaWe bFDQ EH LQVWDQWLDWHG DQG LQMHFWHG XVLQJ LWV VWDWLF PHWKRG VeWIQVWaQce . IQ WKLV FDVH
WKH LPSOHPHQWDWLRQ LV UHVSRQVLEOH IRU FUHDWLQJ WKH LQVWDQFH; WKLV RSWLRQ LV LQWHQGHG IRU XVH ZLWK LPSOHPHQWDWLRQV EDVHG
RQ IRC IUDPHZRUNV.

2. TKH FODVV WR EH XVHG FDQ EH FRQILJXUHG, VHH CRQILJXUDWLRQ. IQ WKLV FDVH JAX-RSbLV UHVSRQVLEOH IRU LQVWDQWLDWLQJ DQ
LQVWDQFH RI WKH FODVV DQG WKH FRQILJXUHG FODVV MUST KDYH D SXEOLF FRQVWUXFWRU ZKLFK WDNHV QR DUJXPHQWV.

NRWH WKDW DQ LPSOHPHQWDWLRQ MA< VXSSO\ DQ DOWHUQDWH LPSOHPHQWDWLRQ RI WKH RXQWiPeDeOegaWe bAPI FODVV (SURYLGHG LW
SDVVHV WKH TCK VLJQDWXUH WHVW DQG EHKDYHV DFFRUGLQJ WR WKH VSHFLILFDWLRQ) WKDW VXSSRUWV DOWHUQDWH PHDQV RI ORFDWLQJ D
FRQFUHWH VXEFODVV.

A JAX-RSbLPSOHPHQWDWLRQ PD\ UHO\ RQ D SDUWLFXODU LPSOHPHQWDWLRQ RI RXQWiPeDeOegaWe bEHLQJ XVHG È DSSOLFDWLRQV
SHOULD NOT RYHUULGH WKH VXSSOLHG RXQWiPeDeOegaWe bLQVWDQFH ZLWK DQ DSSOLFDWLRQ-VXSSOLHG DOWHUQDWLYH DQG GRLQJ VR
PD\ FDXVH XQH[SHFWHG SUREOHPV.

12.1. ConÕgWraVion
II QRW VXSSOLHG E\ LQMHFWLRQ, WKH VXSSOLHG RXQWiPeDeOegaWe bAPI FODVV REWDLQV WKH FRQFUHWH LPSOHPHQWDWLRQ FODVV XVLQJ WKH
IROORZLQJ DOJRULWKP. TKH VWHSV OLVWHG EHORZ DUH SHUIRUPHG LQ VHTXHQFH DQG, DW HDFK VWHS, DW PRVW RQH FDQGLGDWH
LPSOHPHQWDWLRQ FODVV QDPH ZLOO EH SURGXFHG. TKH LPSOHPHQWDWLRQ ZLOO WKHQ DWWHPSW WR ORDG WKH FODVV ZLWK WKH JLYHQ FODVV
QDPH XVLQJ WKH FXUUHQW FRQWH[W FODVV ORDGHU RU, PLVVLQJ RQH, WKH jaYa.OaQg.COaVV.fRUNaPe(SWUiQg)  PHWKRG. AV VRRQ DV
D VWHS UHVXOWV LQ DQ LPSOHPHQWDWLRQ FODVV EHLQJ VXFFHVVIXOO\ ORDGHG, WKH DOJRULWKP WHUPLQDWHV.

1. UVH WKH JDYD SE FODVV jaYa.XWiO.SeUYiceLRadeU  WR DWWHPSW WR ORDG DQ LPSOHPHQWDWLRQ IURP META-
INF/VeUYiceV/jakaUWa.ZV.UV.e[W.RXQWiPeDeOegaWe . NRWH WKDW WKLV PD\ UHTXLUH PRUH WKDQ RQH FDOO WR PHWKRG
SeUYiceLRadeU.ORad(COaVV, COaVVLRadeU)  LQ RUGHU WR WU\ ERWK WKH FRQWH[W FODVV ORDGHU DQG WKH FXUUHQW FODVV ORDGHU
DV H[SODLQHG DERYH.>16@

2. II WKH $^jaYa.hRPe`/Oib/ja[UV.SURSeUWieV  ILOH H[LVWV DQG LW LV UHDGDEOH E\ WKH
jaYa.XWiO.PURSeUWieV.ORad(IQSXWSWUeaP)  PHWKRG DQG LW FRQWDLQV DQ HQWU\ ZKRVH NH\ LV
jakaUWa.ZV.UV.e[W.RXQWiPeDeOegaWe , WKHQ WKH YDOXH RI WKDW HQWU\ LV XVHG DV WKH QDPH RI WKH LPSOHPHQWDWLRQ FODVV.

3. II D V\VWHP SURSHUW\ ZLWK WKH QDPH jakaUWa.ZV.UV.e[W.RXQWiPeDeOegaWe  LV GHILQHG, WKHQ LWV YDOXH LV XVHG DV WKH
QDPH RI WKH LPSOHPHQWDWLRQ FODVV.

4. FLQDOO\, D GHIDXOW LPSOHPHQWDWLRQ FODVV QDPH LV XVHG.



AppendiZ A: SWmmar[ of Annotations

AQQRWaWiRQ TaUgeW DeVcUiSWiRQ

CRQVXPHV T\Se RU meWhRd SSecifieV a liVW Rf media W\SeV WhaW can be cRnVXmed.

PURGXFHV T\Se RU meWhRd SSecifieV a liVW Rf media W\SeV WhaW can be SURdXced.

GET MeWhRd SSecifieV WhaW Whe annRWaWed meWhRd handleV HTTP
GET UeTXeVWV.

POST MeWhRd SSecifieV WhaW Whe annRWaWed meWhRd handleV HTTP
POST UeTXeVWV.

PUT MeWhRd SSecifieV WhaW Whe annRWaWed meWhRd handleV HTTP
PUT UeTXeVWV.

DELETE MeWhRd SSecifieV WhaW Whe annRWaWed meWhRd handleV HTTP
DELETE UeTXeVWV.

PATCH MeWhRd SSecifieV WhaW Whe annRWaWed meWhRd handleV HTTP
PATCH UeTXeVWV.

HEAD MeWhRd SSecifieV WhaW Whe annRWaWed meWhRd handleV HTTP
HEAD UeTXeVWV. NRWe WhaW HEAD ma\ be aXWRmaWicall\
handled, Vee HEAD and OPTIONS.

OPTIONS MeWhRd SSecifieV WhaW Whe annRWaWed meWhRd handleV HTTP
OPTIONS UeTXeVWV.

ASSOLFaWLRQPaWK T\Se SSecifieV Whe UeVRXUce-Zide aSSlicaWiRn SaWh WhaW
fRUmV Whe baVe URI Rf all URRW UeVRXUce claVVeV.

PaWK T\Se RU meWhRd SSecifieV a UelaWiYe SaWh fRU a UeVRXUce. When XVed Rn
a claVV WhiV annRWaWiRn idenWifieV WhaW claVV aV a URRW
UeVRXUce. When XVed Rn a meWhRd WhiV annRWaWiRn
idenWifieV a VXb-UeVRXUce meWhRd RU lRcaWRU.

PaWKPaUaP PaUameWeU, field RU meWhRd SSecifieV WhaW Whe YalXe Rf a meWhRd SaUameWeU, claVV
field, RU bean SURSeUW\ iV WR be e[WUacWed fURm Whe
UeTXeVW URI SaWh. The YalXe Rf Whe annRWaWiRn
idenWifieV Whe name Rf a URI WemSlaWe SaUameWeU.

QXHU\PaUaP PaUameWeU, field RU meWhRd SSecifieV WhaW Whe YalXe Rf a meWhRd SaUameWeU, claVV
field, RU bean SURSeUW\ iV WR be e[WUacWed fURm a URI
TXeU\ SaUameWeU. The YalXe Rf Whe annRWaWiRn
idenWifieV Whe name Rf a TXeU\ SaUameWeU.



FRUPPaUaP PaUameWeU, field RU meWhRd SSecifieV WhaW Whe YalXe Rf a meWhRd SaUameWeU iV WR be
e[WUacWed fURm a fRUm SaUameWeU iQ a UeTXeVW eQWiW\
bRd\. The YalXe Rf Whe aQQRWaWiRQ ideQWifieV Whe Qame
Rf a fRUm SaUameWeU. NRWe WhaW ZhilVW Whe aQQRWaWiRQ
WaUgeW allRZV XVe RQ fieldV aQd meWhRdV, Whe
VSecificaWiRQ RQl\ UeTXiUeV VXSSRUW fRU XVe RQ UeVRXUce
meWhRd SaUameWeUV.

MaWUL[PaUaP PaUameWeU, field RU meWhRd SSecifieV WhaW Whe YalXe Rf a meWhRd SaUameWeU, claVV
field, RU beaQ SURSeUW\ iV WR be e[WUacWed fURm a URI
maWUi[ SaUameWeU. The YalXe Rf Whe aQQRWaWiRQ
ideQWifieV Whe Qame Rf a maWUi[ SaUameWeU.

CRRNLePaUaP PaUameWeU, field RU meWhRd SSecifieV WhaW Whe YalXe Rf a meWhRd SaUameWeU, claVV
field, RU beaQ SURSeUW\ iV WR be e[WUacWed fURm a HTTP
cRRkie. The YalXe Rf Whe aQQRWaWiRQ ideQWifieV Whe Qame
Rf a Whe cRRkie.

HeadeUPaUaP PaUameWeU, field RU meWhRd SSecifieV WhaW Whe YalXe Rf a meWhRd SaUameWeU, claVV
field, RU beaQ SURSeUW\ iV WR be e[WUacWed fURm a HTTP
headeU. The YalXe Rf Whe aQQRWaWiRQ ideQWifieV Whe
Qame Rf a HTTP headeU.

EQcRded T\Se, cRQVWUXcWRU, meWhRd, field
RU SaUameWeU

DiVableV aXWRmaWic URI decRdiQg fRU SaWh, TXeU\, fRUm
aQd maWUi[ SaUameWeUV.

DefaXOWVaOXe PaUameWeU, field RU meWhRd SSecifieV a defaXlW YalXe fRU a field, SURSeUW\ RU
meWhRd SaUameWeU aQQRWaWed ZiWh @QXeU\PaUaP ,
@MaWUL[PaUaP , @CRRNLePaUaP , @FRUPPaUaP  RU
@HeadeUPaUaP . The VSecified YalXe Zill be XVed if Whe
cRUUeVSRQdiQg TXeU\ RU maWUi[ SaUameWeU iV QRW
SUeVeQW iQ Whe UeTXeVW URI, if Whe cRUUeVSRQdiQg fRUm
SaUameWeU iV QRW iQ Whe UeTXeVW eQWiW\ bRd\, RU if Whe
cRUUeVSRQdiQg HTTP headeU iV QRW iQclXded iQ Whe
UeTXeVW.

CRQWe[W Field, meWhRd RU SaUameWeU IdeQWifieV aQ iQjecWiRQ WaUgeW fRU RQe Rf Whe W\SeV liVWed
iQ CRQWe[W T\SeV RU Whe aSSlicable VecWiRQ Rf ChaSWeU
EQYiURQmeQW.

HWWSMeWhRd AQQRWaWiRQ SSecifieV Whe HTTP meWhRd fRU a UeTXeVW meWhRd
deVigQaWRU aQQRWaWiRQ.

PURYLdeU T\Se SSecifieV WhaW Whe aQQRWaWed claVV imSlemeQWV a JAX-RS
e[WeQViRQ iQWeUface.

6LQFH JA;-R6 2.0



NaPeBiQdiQg AQQRWaWiRQ MeWa-aQQRWaWiRQ WR cUeaWe aQQRWaWiRQV fRU biQdiQg
filWeUV RU iQWeUceSWRUV WR UeVRXUce PeWhRdV aQd
aSSlicaWiRQV. NaPe biQdiQg iV RQl\ VXSSRUWed aV SaUW
Rf Whe SeUYeU API.

SXVSeQded PaUaPeWeU IQdicaWeV WhaW a UeVRXUce PeWhRd iV aV\QchURQRXV. I.e.,
WhaW iW dReV QRW SURdXce a UeVSRQVe XSRQ UeWXUQiQg.
JAX-RS iPSlePeQWaWiRQV Zill VXVSeQd Whe iQcRPiQg
cRQQecWiRQ XQWil a UeVSRQVe becRPeV aYailable.

PUeMaWchiQg T\Se GlRbal biQdiQg aQQRWaWiRQ WhaW caQ be aSSlied WR a
cRQWaiQeU filWeU WR iQdicaWe WhaW iW VhRXld be aSSlied
glRball\ aQd befRUe Whe UeVRXUce PeWhRd iV PaWched.

BeaQPaUaP PaUaPeWeU, field RU PeWhRd CaQ be XVed WR iQjecW a XVeU-defiQed beaQ ZhRVe fieldV
aQd SURSeUWieV Pa\ be aQQRWaWed ZiWh JAX-RS SaUaP
aQQRWaWiRQV.

CRQVWUaiQedTR T\Se CaQ be XVed WR UeVWUicW Whe aSSlicabiliW\ Rf a SURYideU WR
jXVW Whe ClieQW API RU jXVW Whe SeUYeU API. If RPiWWed, a
SURYideU caQ be XVed iQ eiWheU cRQWe[W.

PaUaPCRQYeUWeU.La]\ T\Se IQdicaWeV WhaW a cRQYeUViRQ Rf a defaXlW YalXe
delegaWed WR a PaUaPCRQYeUWeU SHOULD RccXU RQl\
ZheQ Whe YalXe iV acWXall\ UeTXeVWed.



AppendiZ B: HTTP Header SWpporV
TKH IROORZLQJ WaEOH OLVWV HTTP KHaGHUV WKaW aUH GLUHFWO\ VXSSRUWHG, HLWKHU aXWRPaWLFaOO\ E\ a JAX-RSbLPSOHPHQWaWLRQ
UXQWLPH RU E\ aQ aSSOLFaWLRQ XVLQJ WKH JAX-RSbAPI. AQ\ UHTXHVW KHaGHU Pa\ EH REWaLQHG XVLQJ HWWpHeadeUV , VHH HHaGHUV;
UHVSRQVH KHaGHUV QRW OLVWHG KHUH Pa\ VHW XVLQJ WKH ReVponVeBXildeU.headeU  PHWKRG.

HeadeU DeVcUiSWiRn

AccepW UVHG E\ UXQWLPH ZKHQ VHOHFWLQJ a UHVRXUFH PHWKRG, FRPSaUHG WR YaOXH RI
@PUodXceV baQQRWaWLRQ, VHH DHFOaULQJ MHGLa T\SH CaSaELOLWLHV.

AccepW-ChaUVeW PURFHVVHG E\ UXQWLPH LI aSSOLFaWLRQ XVHV ReqXeVW.VelecWVaUianW  PHWKRG, VHH
CRQWHQW NHJRWLaWLRQ aQG PUHFRQGLWLRQV.

AccepW-Encoding PURFHVVHG E\ UXQWLPH LI aSSOLFaWLRQ XVHV ReqXeVW.VelecWVaUianW  PHWKRG, VHH
CRQWHQW NHJRWLaWLRQ aQG PUHFRQGLWLRQV.

AccepW-LangXage PURFHVVHG E\ UXQWLPH LI aSSOLFaWLRQ XVHV ReqXeVW.VelecWVaUianW  PHWKRG, VHH
CRQWHQW NHJRWLaWLRQ aQG PUHFRQGLWLRQV.

AlloZ IQFOXGHG LQ aXWRPaWLFaOO\ JHQHUaWHG 405 HUURU UHVSRQVHV (VHH SHFWLRQ
[UHTXHVW_PaWFKLQJ]) aQG aXWRPaWLFaOO\ JHQHUaWHG UHVSRQVHV WR OPTIONS UHTXHVWV
(VHH HEAD aQG OPTIONS).

AXWhoUi]aWion DHSHQGV RQ FRQWaLQHU, LQIRUPaWLRQ aYaLOaEOH YLa SecXUiW\ConWe[W , VHH SHFXULW\
CRQWH[W.

Cache-ConWUol SHH CacheConWUol  FOaVV aQG ReVponVeBXildeU.cacheConWUol  PHWKRG.

ConWenW-Encoding RHVSRQVH KHaGHU VHW E\ aSSOLFaWLRQ XVLQJ ReVponVe.ok  RU
ReVponVeBXildeU.YaUianW .

ConWenW-LangXage RHVSRQVH KHaGHU VHW E\ aSSOLFaWLRQ XVLQJ ReVponVe.ok ,
ReVponVeBXildeU.langXage , RU ReVponVeBXildeU.YaUianW .

ConWenW-LengWh PURFHVVHG aXWRPaWLFaOO\ IRU UHTXHVWV, VHW aXWRPaWLFaOO\ LQ UHVSRQVHV LI YaOXH LV
SURYLGHG E\ WKH MeVVageBod\WUiWeUbXVHG WR VHULaOL]H WKH PHVVaJH HQWLW\.

ConWenW-T\pe RHTXHVW KHaGHU XVHG E\ UXQWLPH ZKHQ VHOHFWLQJ a UHVRXUFH PHWKRG, FRPSaUHG WR
YaOXH RI @ConVXmeV baQQRWaWLRQ, VHH DHFOaULQJ MHGLa T\SH CaSaELOLWLHV. RHVSRQVH
KHaGHU HLWKHU VHW E\ aSSOLFaWLRQ XVLQJ ReVponVe.ok , ReVponVeBXildeU.W\pe , RU
ReVponVeBXildeU.YaUianW , RU VHW aXWRPaWLFaOO\ E\ UXQWLPH (VHH DHWHUPLQLQJ WKH
MHGLaT\SH RI RHVSRQVHV).

Cookie SHH Cookie  FOaVV aQG HWWpHeadeUV.geWCookieV  PHWKRG.

DaWe IQFOXGHG LQ UHVSRQVHV aXWRPaWLFaOO\ aV SHU HTTP/1.1.

ETag SHH EnWiW\Tag  FOaVV, ReVponVe.noWModified  PHWKRG aQG ReVponVeBXildeU.Wag
PHWKRG.



E[pecW Depends on underl\ing container.

E[piUeV Set b\ application using the ReVponVeBXildeU.e[piUeV method.

If-MaWch Processed b\ runtime if application uses corresponding
ReTXeVW.eYalXaWePUecondiWionV  method, see Section
[conneg_and_preconditions]. If-Modified-Since  & Processed b\ runtime if
application uses corresponding ReTXeVW.eYalXaWePUecondiWionV  method, see
Content Negotiation and Preconditions.

If-None-MaWch Processed b\ runtime if application uses corresponding
ReTXeVW.eYalXaWePUecondiWionV  method, see Section Content Negotiation and
Preconditions.

If-Unmodified-Since Processed b\ runtime if application uses corresponding
ReTXeVW.eYalXaWePUecondiWionV  method, see Content Negotiation and
Preconditions.

LaVW-Modified Set b\ application using the ReVponVeBXildeU.laVWModified  method. LocaWion  &
Set b\ application using the applicable ReVponVe bmethod or directl\ using the
ReVponVeBXildeU.locaWion  method.

SeW-Cookie See NeZCookie  class and ReVponVeBXildeU.cookie  method.

TUanVfeU-Encoding See Transfer Encoding.

VaU\ Set b\ application using ReVponVe.noWAccepWable  method or
ReVponVeBXildeU.YaUianWV  method.

WWW-AXWhenWicaWe Depends on container.



AppendiZ C: Processing Pipeline

FigXUe 1. JAX-RS SeUYeU PURceVViQg PiSeliQe



FigXUe 2. JAX-RS COieQW PURceVViQg PiSeOiQe



AppendiZ D: Change Log

D.1. ChangeU Since 2.1 ReleaUe
RefeUeQcLQJ JaNaUWa EE LQVWead Rf JaYa EE

PacNaJe cKaQJeV fURP jaYa[.ZV.UV.  Wo jakaUWa.ZV.UV.

JaNaUWa XML BLQdLQJ: JAXB API LV QRZ RSWLRQaO

AddLWLRQaO ReTXLUePeQWV: COaULfLed LQMecWLRQ ZLWK UeJaUd WR geWSingleWonV()  PeWKRd

D.2. ChangeU Since 2.1 PWblic ReXieY
PURceVVLQJ PLSeOLQe: NeZ VecWLRQ deVcULbLQJ WKe SSE SURceVVLQJ SLSeOLQe.

SXb ReVRXUceV: AOORZ VXb-UeVRXUce ORcaWRUV WR UeWXUQ cOaVVeV aV ZeOO.

E[ecXWRU SeUYLceV: RePRYed defaXOWV fRU aOO eQYLURQPeQWV QRW VXSSRUWLQJ WKe JaYa CRQcXUUeQW\ UWLOLWLeV fRU JaYa EE API.

JaYa API fRU JSON PURceVVLQJ: SXSSRUW fRU JVonValXe  aQd aOO LWV VXb-W\SeV.

JaYa API fRU JSON BLQdLQJ: NeZ VecWLRQ fRU JSON-B VXSSRUW.

CRPSOeWLRQSWaJe: NeZ VecWLRQ fRU CompleWionSWage<T>  aV UeWXUQ W\Se LQ a UeVRXUce PeWKRd.

PULRULWLeV: NeZ VecWLRQ LQWURdXcLQJ VXSSRUW fRU @PUioUiW\  fRU aOO SURYLdeUV.

EQWLW\ PURYLdeUV: MRdLfLed aOJRULWKP VWeSV WR add VXSSRUW fRU @PUioUiW\  LQ VeOecWLRQ Rf PeVVaJe bRd\ UeadeUV aQd
ZULWeUV.

D.3. ChangeU Since 2.1 Earl[ DrafV
CKaSWeU SeUYeU-SeQW EYeQWV: API cKaQJeV aQd UePRYaO Rf FORZ API UefeUeQceV.

ReVRXUce MeWKRdV: Added @PATCH  WR OLVW Rf VXSSRUWed HTTP PeWKRdV.

E[ecXWRU SeUYLceV: NeZ VecWLRQ abRXW e[ecXWRU VeUYLceV.

CRQfLJXUaWLRQ: UVe Rf SeUYiceLoadeU  LQ fLUVW VWeS Rf aOJRULWKP.

D.4. ChangeU Since 2.0 Final ReleaUe
FLeOdV aQd BeaQ PURSeUWLeV: COaULfLed e[ceSWLRQ KaQdOLQJ fRU aOO 5 VWeSV XVed WR cRQYeUW a VWULQJ WR a PaUaP. AOORZed WKe
cRPbLQaWLRQ Rf LiVW<T> , SeW<T> , RU SoUWedSeW<T>  aQd PaUamConYeUWeU .

ReTXeVW MaWcKLQJ: DefLQed cOLeQW aQd VeUYeU PedLa W\SeV.

ReacWLYe COLeQWV: NeZ VecWLRQ LQWURdXcLQJ VXSSRUW fRU UeacWLYe cOLeQWV.

SeUYeU-SeQW EYeQWV: NeZ cKaSWeU deVcULbLQJ WKe SeUYeU-SeQW EYeQWV API.

D.5. ChangeU Since 2.0 PropoUed Final DrafV
MeVVaJe BRd\ ReadeU aQd MeVVaJe BRd\ WULWeU: USdaWed OaVW ORJLcaO VWeS VeSaUaWLQJ cOLeQW aQd VeUYeU UXQWLPeV.

SWaQdaUd EQWLW\ PURYLdeUV: NeZ e[ceSWLRQ NoConWenWE[cepWion  WR KaQdOe ]eUR-OeQJWK eQWLWLeV.

E[ceSWLRQV aQd E[ceSWLRQV: NeZ VXbVecWLRQV WR VeSaUaWe cOLeQW aQd VeUYeU SURceVVLQJ Rf e[ceSWLRQV.

CRQfLJXUabOe T\SeV: InYocaWion  aQd InYocaWion.BXildeU  aUe QR ORQJeU cRQfLJXUabOe W\SeV.



FLOWHUV aQd EQWLW\ IQWHUcHSWRUV: USdaWHd VaPSOHV baVHd RQ cKaQJHV WR COLHQW API.

DHIaXOW VaOLdaWLRQ MRdH: USdaWHd VHcWLRQ baVHd RQ cKaQJHV WR BHaQ VaOLdaWLRQ API.

VaOLdaWLRQ aQd EUURU RHSRUWLQJ: MLQRU UH-ZRUdLQJ RI PKaVH 2.

TLPHRXWV aQd CaOObacNV: IPSURYHd H[aPSOH WR UHWXUQ a UHVSRQVH LI a WLPHRXW H[SLUHV.

COLHQW API: USdaWHd VaPSOHV baVHd RQ cKaQJHV WR COLHQW API.

CRQWH[W T\SHV: COaULILHd VHUYHU YV. cOLHQW LQMHcWabOH W\SHV.

CRQILJXUaWLRQ: NHZ VHcWLRQ abRXW LQMHcWLRQ RI Configuration  LQVWaQcHV.

BHaQ VaOLdaWLRQ: NHZ VHcWLRQ VWaWLQJ WKaW VXSSRUW IRU UHVRXUcH YaOLdaWLRQ LV UHTXLUHd RQO\ LQ a SURdXcW WKaW VXSSRUWV
BHaQ VaOLdaWLRQ.

D.6. Changes Since 2.0 Public RevieY Draft
IQ JaYadRcV: MHWKRd getSi]e  LQ cOaVV MessageBod\Writer  LV dHSUHcaWHd.

CKaSWHU RHVRXUcHV aQd PURYLdHUV: RHSOacHd WebApplicationE[ception  b\ cRUUHVSRQdLQJ VXbcOaVV dHSHQdLQJ RQ
HTTP VWaWXV cRdH.

FLHOdV aQd BHaQ PURSHUWLHV: NHZ VWHS IRU ParamConYerter .

SWaQdaUd EQWLW\ PURYLdHUV: SSHcLaO caVH IRU ]HUR-OHQJWK HQWLWLHV aQd SULPLWLYH W\SHV.

CKaSWHU COLHQW API: USdaWHd VaPSOHV aQd WH[W UHOaWHd WR WKH cRQILJXUaWLRQ RI COLHQW API W\SHV. MHWKRd configuration
KaV bHHQ UHPRYHd LQ IaYRU RI WKH Configurable  LQWHUIacH.

CKaSWHU COLHQW API: ClientFactor\  UHQaPHd WR ClientBuilder .

CKaSWHU COLHQW API: DURSSHd VXSSRUW IRU @Uri  aQQRWaWLRQ.

EQWLW\ IQWHUcHSWRUV: NHZ SaUaJUaSK cOaULI\LQJ WKaW HQWLW\ LQWHUcHSWRUV aUH QRW caOOHd LI a readFrom  RU ZriteTo  PHWKRd
LV caOOHd dLUHcWO\ IURP aSSOLcaWLRQ cRdH.

EQWLW\ IQWHUcHSWRUV: IPSURYHd G]ipInterceptor  VaPSOH.

NaPH BLQdLQJ: COaULILHd QaPH bLQdLQJ ZLWK PXOWLSOH aQQRWaWLRQV. MadH VHPaQWLcV cRPSaWLbOH ZLWK CDI LQWHUcHSWRU
bLQdLQJ. NaPH bLQdLQJ ZLWK Application  VXbcOaVVHV.

PULRULWLHV: AQQRWaWLRQ @BindingPriorit\  UHSOacHd b\ cRPPRQ aQQRWaWLRQ @Priorit\ .

E[cHSWLRQV: COaULILHd SURcHVVLQJ RI a UHVSRQVH PaSSHd IURP aQ H[cHSWLRQ.

SHUYHU API: USdaWHd VaPSOHV LQ WKLV VHcWLRQ. NHZ cLWaWLRQ IRU JSR 236.

TLPHRXWV aQd CaOObacNV: IPSURYHd H[aPSOH.

COLHQW API: FL[Hd VLJQaWXUH RI PHWKRd failed  LQ VaPSOHV.

DHIaXOW VaOLdaWLRQ MRdH: NHZ VHcWLRQ abRXW dHIaXOW YaOLdaWLRQ aQd @ValidateE[ecutable .

VaOLdaWLRQ aQd EUURU RHSRUWLQJ: RHVWRUHd YaOLdaWLRQ SKaVHV.

JaYa API IRU JSON PURcHVVLQJ: NHZ VHcWLRQ abRXW LQWHJUaWLRQ ZLWK JSON-P.

D.7. Changes Since 2.0 Earl[ Draft (Third Edition)
CKaSWHU "VaOLdaWLRQ": RHPRYHd IURP PR. JAX-RS 2.0 ZLOO dHIHU WR CDI IRU BHaQ VaOLdaWLRQ. OQO\ WKRVH UHVRXUcH cOaVVHV
WKaW aUH CDI bHaQV ZRXOd bH YaOLdaWHd.



E[FHSWLRQV: COaULILHG WKaW WKH VWHSV PXVW EH IROORZHG LQ RUGHU aQG WKaW WKURZaEOHV aUH SURSaJaWHG WR WKH XQGHUO\LQJ
FRQWaLQHU RQO\ LI WKH\ FaQQRW EH PaSSHG.

RHVRXUFH MHWKRGV: AGGHG @OPTIONS  WR OLVW.

RHWXUQ T\SH: NHZ QRWH aERXW aQRQ\PRXV LQQHU FOaVVHV.

RHTXHVW MaWFKLQJ: AOORZ PXOWLSOH URRW UHVRXUFH FOaVVHV WR VKaUH VaPH URI LQ aOJRULWKP. NRWH FKaQJHV LQ RXWSXW aQG
LQSXW RI VWHSV 1 aQG 2, UHVSHFWLYHO\.

MHVVaJH BRG\ WULWHU: TKURZ QHZ H[FHSWLRQ InWeUnalSeUYeUEUURUE[ceSWiRn .

EQWLW\ PURYLGHUV: RHPRYHG VWHSV WKaW UHTXLUHG WKH XVH RI WKH JaYaBHaQV AFWLYaWLRQ FUaPHZRUN[20] WR PaS REMHFWV WR
UHSUHVHQWaWLRQV aQG YLFH-YHUVa. TKH EG GHHPHG WKLV IHaWXUH WR EH FRQIXVLQJ aQG QRW SRUWaEOH aFURVV LPSOHPHQWaWLRQV.

SWaQGaUG EQWLW\ PURYLGHUV: SXSSRUW IRU SUH-SaFNaJHG UHaGHUV aQG ZULWHUV IRU JaYa W\SHV jaYa.lang.BRRlean ,
jaYa.lang.ChaUacWeU , jaYa.lang.NXmbeU  aQG PHGLa W\SH We[W/Slain .

SWaQGaUG EQWLW\ PURYLGHUV: DHWaLOHG EHKaYLRU IRU UHaGHUV aQG ]HUR-OHQJWK UHTXHVW HQWLWLHV.

D\QaPLF BLQGLQJ: D\namicBindeU  UHSOaFHG E\ D\namicFeaWXUe .

E[FHSWLRQV: COaULILHG SURFHVVLQJ RI UHVSRQVHV PaSSHG XVLQJ H[FHSWLRQ PaSSHUV.

CKaSWHU AV\QFKURQRXV PURFHVVLQJ: USGaWHG VHFWLRQV UHOaWHG WR WKH SHUYHU API. @SXVSended  aQQRWaWLRQ, WLPHRXWV aQG
FaOOEaFNV.

TLPHRXWV aQG CaOOEaFNV: TKURZ QHZ H[FHSWLRQ SeUYiceUnaYailableE[ceSWiRn .

RHVRXUFH CRQWH[W: NHZ VHFWLRQ IRU ReVRXUceCRnWe[W .

EQWHUSULVH JaYa BHaQV (EJBV): COaULILHG ORFaWLRQ RI aQQRWaWLRQV LQ aFFRUGaQFH WR WKH JAX-RS aQQRWaWLRQ LQKHULWaQFH UXOHV.

FLOWHUV aQG IQWHUFHSWRUV: RHSOaFHG @PRVWMaWching  E\ @PUeMaWching . PRVW-PaWFKLQJ LV QRZ WKH GHIaXOW.

SXPPaU\ RI AQQRWaWLRQV: EGLWHG VHFWLRQ RQ JAX-RS 2.0 aQQRWaWLRQV.

D.8. CJaPIeU SKPce 2.0 EaTN[ DTafV (SecQPd EdKVKQP)
URI THPSOaWHV: NHZ H[aPSOH VKRZLQJ a VFHQaULR LQ ZKLFK a @PaWhPaUam  LV QRW EH aYaLOaEOH IRU LQMHFWLRQ.

RHTXHVW MaWFKLQJ: FRUPaOL]aWLRQ RI FHUWaLQ SaUWV RI WKH PaWFKLQJ aOJRULWKP WKaW ZHUH YaJXH. DHILQHG IRUPaO RUGHULQJ
EHWZHHQ PHGLa W\SHV aQG KLJKOLJKWHG VLWXaWLRQV LQ ZKLFK LPSOHPHQWaWLRQV VKRXOG UHSRUW a ZaUQLQJ LI WKH PaWFKLQJ LV
aPELJXRXV.

RHTXHVW MaWFKLQJ: NHZ VaPSOH VKRZLQJ WKH UHVRXUFH PaWFKLQJ aOJRULWKP LQ aFWLRQ.

CRQYHUWLQJ URI THPSOaWHV WR RHJXOaU E[SUHVVLRQV: NHZ IRRWQRWH aERXW V\QWa[ RI UHJXOaU H[SUHVVLRQ.

CKaSWHU PURYLGHUV: TKH aQQRWaWLRQ @PURYideU  LV QRZ RQO\ UHTXLUHG IRU aXWRPaWLF GLVFRYHU\ RI SURYLGHUV (W\SLFaOO\ YLa
FOaVV VFaQQLQJ). IW LV QR ORQJHU UHTXLUHG IRU a SURYLGHU WKaW LV PaQXaOO\ UHJLVWHUHG LQ FOaVVHV VXFK aV ASSlicaWiRn  RU
CRnfigXUaWiRn .

AXWRPaWLF DLVFRYHU\: NHZ VHFWLRQ aERXW aXWRPaWLF GLVFRYHU\ RI SURYLGHU FOaVVHV. OQO\ WKRVH aQQRWaWHG ZLWK
@PURYideU  PXVW EH GLVFRYHUHG aXWRPaWLFaOO\.

CKaSWHU COLHQW API: FHaWXUHV aUH QRZ SURYLGHUV aQG FaQ EH UHJLVWHUHG aV VXFK. A IHaWXUH FaQ QR ORQJHU EH GLVaEOHG.

CKaSWHU COLHQW API: COaVV TaUgeW  UHQaPHG WR WebTaUgeW . RHPRYHG WH[W GHVFULELQJ KRZ WR XVH a EXLOGHU IaFWRU\ FOaVV
(QR ORQJHU VXSSRUWHG). A IHZ RWKHU PLQRU XSGaWHV aQG W\SRV IL[HG.



CKDSWHU FLOWHUV DQG IQWHUFHSWRUV: E[WHQVLRQ SRLQWV IRU ILOWHUV UHYLVHG. NHZ ILOWHU LQWHUIDFHV ClientRequestFilter  DQG
ClientResponseFilter  LQ COLHQW API DQG QHZ ILOWHU LQWHUIDFHV ContainerRequestFilter  DQG
ContainerResponseFilter  LQ SHUYHU API. CRUUHVSRQGLQJ FRQWH[W FODVVHV DOVR XSGDWHG LQ FKDSWHU. A
ContainerRequestFilter  LV H[HFXWHG EHIRUH UHVRXUFH PDWFKLQJ XQOHVV DQQRWDWHG ZLWK @PostMatching . IW LV QR
ORQJHU SRVVLEOH WR VKDUH D ILOWHU LPSOHPHQWDWLRQ EHWZHHQ WKH COLHQW DQG SHUYHU APIV; HQWLW\ LQWHUFHSWRUV DUH VWLOO
VKDUHDEOH.

CKDSWHU FLOWHUV DQG IQWHUFHSWRUV: SHFWLRQ RQ WKH UHODWLRQVKLS EHWZHHQ ILOWHUV DQG HQWLW\ LQWHUFHSWRUV (LQFOXGLQJ GLDJUDP)
GURSSHG.

GOREDO BLQGLQJ: CODULILHG JOREDO ELQGLQJ LQ UHODWLRQ WR WKH QHZ VHPDQWLFV RI @Provider  IRU DXWRPDWLF GLVFRYHU\.

D\QDPLF BLQGLQJ: TKH DynamicBinding  LQWHUIDFH, LQWHQGHG WR EH LPSOHPHQWHG E\ ILOWHUV DQG HQWLW\ LQWHUFHSWRUV, LV
UHSODFHG E\ DynamicBinder . A G\QDPLF ELQGHU LV D QHZ W\SH RI SURYLGHU WKDW ELQGV ILOWHUV DQG HQWLW\ LQWHUFHSWRUV ZLWK
UHVRXUFH PHWKRGV.

CKDSWHU "VDOLGDWLRQ": UVH PHGLD W\SH QDPHV LQVWHDG RI JDYD FRQVWDQWV IRU FODULW\. MRUH GHVFULSWLYH QDPHV IRU FRQVWUDLQW
DQQRWDWLRQV. CKDQJHG LQKHULWDQFH UXOHV IRU FRQVWUDLQW DQQRWDWLRQV WR IROORZ WKRVH GHILQHG LQ >16@. NHZ QRWH DERXW
@Valid  VXSSRUW IRU UHWXUQ YDOXHV. FL[HG SKDVH QXPEHU W\SR.

TLPHRXWV DQG CDOOEDFNV: NHZ VHQWHQFH DERXW FDOOLQJ suspend  PRUH WKDQ RQFH RU LQ D PHWKRG DQQRWDWHG ZLWK
@Suspend .

EJB RHVRXUFH CODVVHV: NHZ VHFWLRQ DERXW EJB UHVRXUFH FODVVHV ZLWK PHWKRGV DQQRWDWHG ZLWK @Asynchronous .

CKDSWHU EQYLURQPHQW: RH-VWUXFWXUHG FKDSWHU ZLWK VXE-VHFWLRQV IRU HDFK RI WKH EE WHFKQRORJLHV ZLWK ZKLFK JA;-RS
LQWHJUDWHV. NHZ H[DPSOHV DGGHG.

D.9. ChaPgeU SiPce 2.0 EaTN[ DTafV
PURMHFW THDP MHPEHUV: USGDWHG 2.0 H[SHUW JURXS PHPEHU OLVW.

AFNQRZOHGJHPHQWV: USGDWHG DFNQRZOHGJHPHQWV IRU 2.0 YHUVLRQ.

E[FHSWLRQV: NHZ VHFWLRQ WKDW GHVFULEHV H[FHSWLRQ KDQGOLQJ IRU DOO SURYLGHUV. RHODWHG FKDQJHV WR UHIHUHQFH WKLV QHZ
VHFWLRQ.

E[FHSWLRQV: NHZ VHFWLRQ IRU ILOWHU DQG LQWHUFHSWRU H[FHSWLRQV. RHODWHG FKDQJHV WR UHIHUHQFH WKLV QHZ VHFWLRQ.

RHTXHVW MDWFKLQJ: USGDWHG VWHS 2D VR WKDW LW RQO\ JRHV WR VWHS 3 ZKHQ .

RHTXHVW MDWFKLQJ: NHZ VHQWHQFH DERXW WKH XVH RI D VHUYHU TXDOLW\ SDUDPHWHU (TV-YDOXH) GXULQJ UHTXHVW PDWFKLQJ.

CKDSWHU FLOWHUV DQG IQWHUFHSWRUV: NHZ H[WHQVLRQ SRLQW IRU SUH-PDWFK ILOWHUV WKDW DUH H[HFXWHG EHIRUH UHVRXUFH PDWFKLQJ.

CKDSWHU FLOWHUV DQG IQWHUFHSWRUV: FLOWHU PHWKRGV QR ORQJHU UHWXUQ D QH[W DFWLRQ; WKH H[HFXWLRQ RI D UHTXHVW ILOWHU FKDLQ LV
VWRSSHG E\ VHWWLQJ D UHVSRQVH LQ WKH DVVRFLDWHG FRQWH[W.

CKDSWHU FLOWHUV DQG IQWHUFHSWRUV: HDQGOHUV UHQDPHG WR HQWLW\ LQWHUFHSWRUV IRU FODULW\ (LQ WKLV ORJ LQFOXGHG).

SHFWLRQ GOREDO BLQGLQJ: GOREDO ELQGLQJ LV QRZ WKH GHIDXOW IRU ILOWHUV DQG HQWLW\ LQWHUFHSWRUV. TKH DQQRWDWLRQ
@GlobalBinding  KDV EHHQ GURSSHG.

SHFWLRQ PULRULWLHV: CODULILHG UHYHUVH RUGHULQJ RI WKH UHVSRQVH ILOWHU FKDLQ EDVHG RQ ELQGLQJ SULRULWLHV.

ASSHQGL[ C: RHPRYHG IURP WKLV YHUVLRQ DIWHU FKDQJHV WR CKDSWHU FLOWHUV DQG IQWHUFHSWRUV.

CKDSWHU "VDOLGDWLRQ": MRYHG WR DQ LQVWDQWLDWH-WKHQ-YDOLGDWH VWUDWHJ\ LQ ZKLFK YDOLGDWLRQ RI FRQVWUXFWRU SDUDPHWHUV DQG
VHWWHUV LV QR ORQJHU VXSSRUWHG. SLPSOLILHG YDOLGDWLRQ SURFHVV WR EHWWHU DOLJQ ZLWK BHDQ VDOLGDWLRQ 1.1 >16@. IQ SDUWLFXODU,
YDOLGDWLRQ RI UHVRXUFH FODVVHV, ILHOGV DQG SURSHUW\ JHWWHUV DUH DOO FDUULHG RXW LQ D VLQJOH VWHS.



D.10. CJaPIeU SKPce 1.1 ReNeaUe
SWDWXV: USGDWHG URLV WR JSR SDJHV, HWF.

NRQ-GRDOV: RHPRYHG COLHQW APIV DV QRQ-JRDO.

THUPLQRORJ\: AGGHG QHZ WHUPLQRORJ\.

PURMHFW THDP MHPEHUV: LLVW 2.0 H[SHUW JURXS PHPEHUV.

AFNQRZOHGJHPHQWV: DFNQRZOHGJHPHQWV IRU 2.0 YHUVLRQ.

CKDSWHU ASSOLFDWLRQV: SRPHZKDW JHQHULF VHFWLRQ RQ YDOLGDWLRQ UHPRYHG WR DYRLG FRQIXVLRQ ZLWK WKH W\SH RI YDOLGDWLRQ
GHILQHG LQ CKDSWHU "VDOLGDWLRQ".

SHUYOHW: CODULILHG XVHG RI SHUYOHW 3 IUDPHZRUN SOXJJDELOLW\. AGGHG VDPSOH ZHE.[PO ILOHV DQG D WDEOH VXPPDUL]LQJ DOO
FDVHV.

EQWLW\ PDUDPHWHUV: CODULILHG QRWLRQ RI HQWLW\ SDUDPHWHU DV D SDUDPHWHU QRW DQQRWDWHG ZLWK DQ\ JAX-RS DQQRWDWLRQ.

DHFODULQJ MHGLD T\SH CDSDELOLWLHV: E[SODLQHG XVH RI TXDOLW\ IDFWRU T. IQWURGXFHG VHUYHU-VLGH TXDOLW\ IDFWRU TV DQG
LQFOXGHG H[DPSOH.

AQQRWDWLRQ IQKHULWDQFH: AGGHG VHQWHQFH DERXW FRQIOLFWLQJ DQQRWDWLRQV DQG UHFRPPHQGDWLRQ WR UHSHDW DQQRWDWLRQV IRU
FRQVLVWHQF\ ZLWK RWKHU JDYD EE VSHFLILFDWLRQV.

RHTXHVW PUHSURFHVVLQJ: HLJKOLJKWHG LQSXW DQG RXWSXW IRU HDFK VWHS LQ DOJRULWKP. MLQRU HGLWV WR VLPSOLI\ SUHVHQWDWLRQ.

DHWHUPLQLQJ WKH MHGLDT\SH RI RHVSRQVHV: USGDWHG DOJRULWKP WR VXSSRUW VHUYHU-VLGH TXDOLW\ IDFWRU TV.

COLHQW API: NHZ FKDSWHU COLHQW API.

FLOWHUV DQG IQWHUFHSWRUV: NHZ FKDSWHU FLOWHUV DQG IQWHUFHSWRUV.

CKDSWHU "VDOLGDWLRQ": NHZ FKDSWHU VDOLGDWLRQ.

CKDSWHU AV\QFKURQRXV PURFHVVLQJ: NHZ FKDSWHU AV\QFKURQRXV PURFHVVLQJ.

ASSHQGL[ SXPPDU\ RI AQQRWDWLRQV: NHZ VHFWLRQ IRU 2.0 DQQRWDWLRQV.

ASSHQGL[ C: NHZ DSSHQGL[ GHVFULELQJ ILOWHU DQG LQWHUFHSWRU H[WHQVLRQ SRLQWV.

D.11. CJaPIeU SKPce 1.0 ReNeaUe
SHUYOHW: NHZ UHTXLUHPHQWV IRU SHUYOHW 3 FRQWDLQHUV.

IQWHJUDWLRQ ZLWK JDNDUWD EE THFKQRORJLHV: RHTXLUHPHQWV IRU JDYD EE 6 FRQWDLQHUV.

SWDQGDUG EQWLW\ PURYLGHUV: RHTXLUHPHQWV RQ VWDQGDUG HQWLW\ SURYLGHUV ZKHQ SUHVHQWHG ZLWK DQ HPSW\ PHVVDJH HQWLW\.

MHVVDJH BRG\ WULWHU: AGG FORVHQHVV RI JHQHULF W\SH DV VHFRQGDU\ VRUW NH\.

MHVVDJH BRG\ RHDGHU: DHIDXOW WR DSSOLFDWLRQ/RFWHW-VWUHDP LI D UHTXHVW GRHV QRW FRQWDLQ D FRQWHQW-W\SH KHDGHU.

FLHOGV DQG BHDQ PURSHUWLHV: AGG VXSSRUW IRU VWDWLF IURPSWULQJ PHWKRG.

AQQRWDWLRQ IQKHULWDQFH: CODULI\ DQQRWDWLRQ LQKHULWDQFH.

SHFXULW\ CRQWH[W: FL[ W\SR.

SHUYOHW CRQWDLQHU: AGGLWLRQDO FRQVLGHUDWLRQV UHODWHG WR ILOWHUV FRQVXPLQJ UHTXHVW ERGLHV.

D.12. CJaPIeU SKPce PTQRQUed FKPaN DTafV



ReTXeVW MaWchLQg: AddLWLRQaO VRUW cULWeULa VR WhaW WePSOaWeV ZLWh e[SOLcLW Uege[V aUe VRUWed ahead Rf WhRVe ZLWh Whe
defaXOW.

ReTXeVW MaWchLQg, DeWeUPLQLQg Whe MedLaT\Se Rf ReVSRQVeV, DecOaULQg MedLa T\Se CaSabLOLWLeV aQd DecOaULQg MedLa
T\Se CaSabLOLWLeV: Q-YaOXeV QRW XVed LQ @ConVXmeV  RU @PUodXceV .

MeVVage BRd\ WULWeU: FL[ed aOgRULWhP WR UefeU WR DeWeUPLQLQg Whe MedLaT\Se Rf ReVSRQVeV LQVWead Rf UeVWaWLQg LW. FL[ed
VWaWXV cRde UeWXUQed ZheQ Whe PedLa W\Se haV beeQ deWeUPLQed bXW aQ aSSURSULaWe PeVVage bRd\ ZULWeU caQQRW be
ORcaWed.

ChaSWeU RXQWLPe DeOegaWe: COaULf\ WhaW aQ LPSOePeQWaWLRQ caQ VXSSO\ aQ aOWeUQaWe RXnWimeDelegaWe  API cOaVV.

D.13. ChaPgeU SKPce PWbNKc ReXKeY DTafV
ASSOLcaWLRQV: ReQaPed ASSOLcaWLRQCRQfLg cOaVV WR ASSOLcaWLRQ.

ChaSWeU ReVRXUceV: UULBXLOdeU UeZRUNed WR aOZa\V eQcRde cRPSRQeQWV.

CRQVWUXcWRUV aQd CRQVWUXcWRUV: Added UeTXLUePeQW WR ZaUQ ZheQ chRLce Rf cRQVWUXcWRU LV aPbLgXRXV.

FLeOdV aQd BeaQ PURSeUWLeV: FoUmPaUam  QR ORQgeU UeTXLUed WR be VXSSRUWed RQ fLeOdV RU SURSeUWLeV.

ReWXUQ T\Se: Added We[W deVcULbLQg hRZ WR deWeUPLQe UaZ aQd geQeULc W\SeV fURP PeWhRd UeWXUQ W\Se aQd UeWXUQed
LQVWaQce.

URI TePSOaWeV: TePSOaWe SaUaPeWeUV caQ VSecLf\ Whe UegXOaU e[SUeVVLRQ WhaW fRUPV WheLU caSWXULQg gURXS.

ReTXeVW PUeSURceVVLQg: MaNe SUe-SURceVVed URIV aYaLOabOe UaWheU WhaQ RULgLQaO UeTXeVW URI. Added URI QRUPaOL]aWLRQ.

ReTXeVW PUeSURceVVLQg: RePRYed URI-baVed cRQWeQW QegRWLaWLRQ.

ReTXeVW MaWchLQg: ReRUgaQL]ed Whe UeTXeVW PaWchLQg aOgRULWhP WR UePRYe UedXQdaQc\ aQd LPSURYe UeadabLOLW\, QR
fXQcWLRQaO chaQge.

CRQYeUWLQg URI TePSOaWeV WR RegXOaU E[SUeVVLRQV: ChaQgeV WR UegXOaU e[SUeVVLRQV WR eOLPLQaWe edge caVeV.

EQWLW\ PURYLdeUV: Added UeTXLUePeQW WR XVe JaYaBeaQ AcWLYaWLRQ FUaPeZRUN ZheQ QR eQWLW\ SURYLdeU caQ be fRXQd.

SWaQdaUd EQWLW\ PURYLdeUV: ReTXLUe VWaQdaUd JAXB eQWLW\ SURYLdeUV WR XVe aSSOLcaWLRQ-VXSSOLed JAXB cRQWe[WV LQ
SUefeUeQce WR WheLU RZQ.

CRQWe[W PURYLdeUV: Added VXSSRUW fRU VSecLf\LQg PedLa W\Se caSabLOLWLeV Rf cRQWe[W SURYLdeUV.

CRQWe[W T\SeV: RePRYed ConWe[WReVolYeU  fURP OLVW Rf LQMecWabOe UeVRXUceV.

PURYLdeUV: ChaQged QaPe WR PURYLdeUV, UePRYed eQWLW\ SURYLdeU-VSecLfLc We[W WR UefOecW PRUe geQeULc caSabLOLWLeV.

HTTP HeadeU SXSSRUW: NeZ aSSeQdL[ deVcULbLQg ZheUe SaUWLcXOaU HTTP headeUV aUe VXSSRUWed.
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1. DXe to limitations of the bXilt-in YalXeOf  method that is part of all JaYa enXmerations, a fromSWring  method is often defined b\ the
enXm Zriters. ConseqXentl\, the fromSWring  method is preferred Zhen aYailable.

2. Or EnWiW\  propert\ of retXrned instance if retXrn t\pe is Response  or a sXbclass thereof.
3. If the resoXrce class URI template does not end Zith a /bcharacter then one is added dXring the concatenation.
4. Note: some containers might perform this fXnctionalit\ prior to passing the reqXest to an implementation.
�. Here, literal characters means those not resXlting from template Yariable sXbstitXtion.
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6. E.J.,  aQd 
.

7. II aQ\ RI WKHVH W\SHV RU VHWV RI W\SHV aUH XQVSHcLILHd,  aQd  aUH aVVXPHd.
�. SWHS 3a HQVXUHV WKH VHW cRQWaLQV aW OHaVW RQH PHPbHU.
�. NRWH WKaW WKH V\QWa[ +? dHQRWHV a UHOXcWaQW TXaQWLILHU aV dHILQHd LQ WKH MaYa.XWLO.UHJH[.PaWWHUQ cOaVV.
10. IPSOHPHQWaWLRQV aUH IUHH WR RSWLPL]H WKHLU SURcHVVLQJ SURYLdHd WKH UHVXOWV aUH HTXLYaOHQW WR WKRVH WKaW ZRXOd bH RbWaLQHd LI WKHVH

VWHSV aUH IROORZHd.
11. TKH CROOHcWLRQV cOaVV LQ WKLV H[aPSOH LV aUbLWUaU\ aQd dRHV QRW cRUUHVSRQd WR aQ\ VSHcLILc LPSOHPHQWaWLRQ. TKHUH aUH a QXPbHU RI

JaYa cROOHcWLRQ OLbUaULHV aYaLOabOH WKaW SURYLdH WKLV W\SH RI IXQcWLRQaOLW\.
12. TKLV cOaVV LV QRW LQWHQdHd WR bH a cRPSOHWH LPSOHPHQWaWLRQ RI WKLV LQWHUcHSWRU.
13. TKH SURSHUW\ SaWK RI a CRQVWUaLQWVLROaWLRQ SURYLdHV LQIRUPaWLRQ abRXW WKH ORcaWLRQ IURP ZKLcK aQ H[cHSWLRQ RULJLQaWHd. SHH JaYadRc

IRU PRUH LQIRUPaWLRQ.
14. TKH Pa[LPXP QXPbHU RI UHTXHVW WKUHadV LV W\SLcaOO\ VHW b\ WKH adPLQLVWUaWRU; LI WKaW XSSHU bRXQd LV UHacKHd, VXbVHTXHQW UHTXHVWV

ZLOO bH UHMHcWHd.
15. AV a PaWWHU RI IacW, WKHUH LV QR API WR bLQd HQWLW\ LQWHUcHSWRUV WR LQdLYLdXaO SSE HYHQWV.
16. EaUOLHU YHUVLRQV RI JAX-RSbdLd QRW PaQdaWH WKH XVH SeUYiceLoadeU . TKLV bacNZaUd-cRPSaWLbOH cKaQJH WKaW VWaUWHd LQ JAX-RSb2.1 LV WR

HQVXUH IRUZaUd cRPSaWLbLOLW\ ZLWK WKH JaYa SE 9 PRdXOH V\VWHP.
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