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7KLV LV WKH 'HFHPEHU SHFRPPHQGDWLRQ RI 3$UFKLWHFWXU
9ROXPH 2QH ~ 7KLV GRFXPHQW KDV EHHQ UHYLHZHG E\ : & OHPEHU
DQG E\ RWKHU : & JURXSVY DQG LQWHUHVWHG SDUWLHV DQG LV HC
5HFRPPHQGDWLRQ ,W LV DVWDEOH GRFXPHQW DQG PD\ EH XVHG
DQRWKHU GRFXPHQW : & V UROH LQ PDNLQJ WKH 5HFRPPHQGDWLT
VSHFLILFDWLRQ DQG WR SURPRWH LWV ZLGHVSUHDG GHSOR\PHQW
LQWHURSHUDELOLW\ RI WKH :HE

7KLY GRFXPHQW ZDV GHYHORKSHG EO $RPAKLWHFWXUHKURXS 78$*

F KD URDHIQ WDALIOMVDRI DUFKLWHAKMW XEBEBOSH - RVXNHWY GRFXPHQW LV D X
WKRVH LVVXHV LW LV QRW LOQOWHQGHG WR DGGUHVY DOO RI WKHP
UHPDLQLQJ DQG IXWXUH LVVXHV QRZ WKDW 9ROXPH 2QH LV SXEC
$ FRPSEHWWRU\ RIVFRKDMKIWVGRFXPHQW LV DYDLODEOH 3OHDVH VH
GRFXPHQW WR SXEOLF ZHEDUFRKXERPP HDQUWKEY HRRUUJSXEOLF ZHEDUF
7%* WHFKQLFDO GLVFXVVLRQ WDNHYV SXCODFH QY EZREZYWRI#ZZ R WD J

7KLV GRFXPHQW ZDV SUR®@XHGSROGFWURW KWK H -X O\ 3URFHVV 'R
7KH 7$* PDLQWPEQVFDOLVW RI S DUMKOMW DLW POR WKKLHANVGRFXPHQW
LQFOXGHV LQVWUXFWLRQV IRU GLVFORVLQJ D SDWHQW $Q LQGLY
SDWHQW ZKLFK WKH LQGLYLGXDO EHOLHYHV FRQWDLQV (VVHQWLEC
VSHFLILFDWLRQ VKRXOG GLVFORVH WKWHIEQIRR® D VRLRVK HQ: BFFRW B
3ROLF\

7DEOH Rl &RQWHQWYV

,QWURGXFWLRQ
$ERXW WKLV 'RFXPHQW
$XGLHQFH RI WKLV 'RFXPHQW
6FRSH RI WKLV 'RFXPHQW
3ULQFLSOHV &RQVWUDLQWV DQG *RRG 3UDFWLFH 1RWI
,GHQWLILFDWLRQ
%HQHILWV RI 85,V
85, SHVRXUFH 5HODWLRQVKLSV
85, FROOLVLRQ
85, DOORFDWLRQ
,QGLUHFW ,GHQWLILFDWLRQ
85, &RPSDULVRQV
85, DOLDVHV
SHSUHVHQWDWLRQ UHXVH
85, 6FKHPHV
85, 6FKHPH 5HJLVWUDWLRQ
85, 2SDFLW\
JUDJPHQW ,GHQWLILHUV
)XWXUH 'LUHFWLRQV IRU ,GHQWLILHUV
,QWHUQDWLRQDOL]JHG LGHQWLILHUV
$VVHUWLRQ WKDW WZR 85,V LGHQWLI\ WKH VDPH UHVRX
,QWHUDFWLRQ
8VLQJ D 85, WR $FFHVV D 5HVRXUFH
'"HWDLOV RI UHWULHYLQJ D UHSUHVHQWDWLRQ
5HSUHVHQWDWLRQ 7\SHVY DQG ,QWHUQHW OHGLD 7\SHV
5HSUHVHQWDWLRQ W\SHV DQG IUDJPHQW LGHQWLILHU V
JUDJPHQW LGHQWLILHUV DQG FRQWHQW QHJRWLDWLRQ
,QFRQVLVWHQFLHY EHWZHHQ 5HSUHVHQWDWLRQ 'DWD DQG (
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6DIH ,QWHUDFWLRQV
8QVDIH LQWHUDFWLRQV DQG DFFRXQWDELOLW\
5HSUHVHQWDWLRQ ODQDJHPHQW

85, SHUVLVWHQFH

/JLQNLQJ DQG DFFHVV FRQWURO

6XSSRUWLQJ 1DYLIJDWLRQ
)XWXUH 'LUHFWLRQV IRU ,QWHUDFWLRQ

'DWD )RUPDWV
%LQDU\ DQG 7H[WXDO 'DWD )RUPDWYV
9HUVLRQLQJ DQG ([WHQVLELOLW\
9HUVLRQLQJ
9HUVLRQLQJ DQG ;0/ QDPHVSDFH SROLF\

(IWHQVLELOLW\

&RPSRVLWLRQ RI GDWD IRUPDWYV
6HSDUDWLRQ RI &RQWHQW 3UHVHQWDWLRQ DQG ,QWHUDFYV
+\SHUWHI[W

85, UHIHUHQFHYV
0/ %DVHG 'DWD )RUPDWYV

'KHQ WR XVH DQ ;0/ EDVHG IRUPDW

JLQNV LQ ;0/

0/ QDPHVSDFHYV

1DPHVSDFH GRFXPHQWYV

41DPHV LQ ;0/

-0/ ," VHPDQWLFYV

OHGLD W\SHV IRU ;0/

JUDJPHQW LGHQWLILHUV LQ ;0/

)XWXUH 'LUHFWLRQV IRU 'DWD )RUPDWV
*HQHUDO $UFKLWHFWXUH 3ULQFLSOHYV

2UWKRJRQDO 6SHFLILFDWLRQV

(IWHQVLELOLW\

(UURU +DQGOLQJ

3URWRFRO EDVHG ,QWHURSHUDELOLW\
*ORVVDU\
SHIHUHQFHV

$UFKLWHFWXUDO 6SHFLILFDWLRQV
$FNQRZOHGJIJPHQWYV

/ILVW RI BULQFLSOHV &RQVWUDLQWY DQG *RRG 3UDFW

7KH IROORZLQJ SULQFLSOHV FRQVWUDLQWY DQG JRRG SUDFWLFI
DQG OLVWHG KHUH IRU FRQY HQHH YMHD Q& HQH \LXYPPOVR D

Identification

*OREDO ,GHSUWIQEHSWH

,GHOQWLI\ ZLSM\KD 85/ VFH

85,V ,GHQWLI\ D 6LQ FRYBVWVYRXQMH
$YRLGLQJ 85, DODPW HWH
&RQVLVWHQW 8%,DXWLFAH

5HXVH 85, VFKHFHWLFH

85, RSDFRWDFWLFH

+H + +H+ +H+ +H+ H

Interaction

5HXVH UHSUHVHQWBWDLRWLIRUPDWYV
'DWD PHWDGDWD LERRYWIN B Q/F\
OHWDGDWD DVYRFEWWHERQ

+H + +H
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6DIH UHWSUWHYPICS OH
$YDLODEOH UH SIHIVFMDMFBIW L R Q

S5HIHUHQFH GRHV QRW LB3IQQEHIGIHHUHQFH
&RQVLVWHQW UHSWBIFMOQRHD WLRQ

9HUVLRQ LQIBUPBWLRK
1DPHVSDFH SROERMKLFH

(IWHQVLELOLW\ BHBPENQEWPV

(IWHQVLELOLW)\ FSR@IRWPPBH FH

8QNQRZQ H[WSQDERQ¥H

BHSDUDWLRQ RI FRQWHQW S SHDOH@WPMWLRQ LQWHUDFWL
/LQN LGHQWIUDFIMWVIERQ

"HE OLQSU@FWLFH

*HQHULF 8®,0MFWLFH

+\SHUW H [ V8 WDLFMWIVF H

1DPHVSDFH D CSRIDW MR.E H

1DPHVSDFH G R FSXWPIHRIMLF H

41DPHV ,QGLVWLQJIXLV KDFE@WHWIWRPQIE , V

41DPH ODSSSQ@DFWLFH

0/ DQG WHIWDFWLFH

0/ DQG FKDUDFWHBURFWRGE® JV

General Architecture Principles

s
1

2UWKRJIJRQGDOQWLNSOH
(UURU UHBRYIQELSOH

L QWURGXFWLRQ

7 KWorld Wide Web WWW RU VMRBOLY DQ LQIRUPDWLRQ VSDFH LQ ZKLFK
LQWHUHVW UHIHUUHG WR DV UHVRXUFHY DUH LGHQWLILHG E\ JO
,GHQWURLHUYV

([DPSOHV VXFK DV WWUD YRH@ORIHHQBVH B WKURXJIKRXW WKLV GRFXPI
W\A\SLFDO EHMDageRIPRHRSOH RU VRIWZDUH DFWLQJ RQs& KLV LQIRU
agent DFWV RQ EHKDOI RI D XVHU 6RIWZDUH DIJHQWYV LQFOXGH VHU"®
DQG PXOWLPHGLD SOD\HUYV
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:KLOH SODQQLQJ D WULS WR OH[LFR 1DGLD UHDGYV 322D[DFD ZF
KWWS ZHDWKHU H[DPSOH FRP RD[DFD "~ LQ D JORVV\ WUDY H(
HQRXJK H[SHULHQFH ZLWK WKH :HE WR UHFRJQL]H WKDW
Kwws ZHDWKHU H[DPSOH FRP RD[DFD LV D 85, DQG WKDW V
UHWULHYH DVVRFLDWHG LQIRUPDWLRQ ZLWK KHU :HE EURZVH
LOWR KHU EURZVHU

7KH EURZVHU UHFRJQL]JHV WKDW ZKDW 1DGLD W\SHG LV
7KH EURZVHU SHUIRUPV DQ LQIRUPDWLRQ UHWULHYDO D
FRQILJXUHG EHKDYLRU IRU UHVRXUFHV LGHQWLILHG YLD
7KH DXWKRULW\ UHVSRQVLEOH IRU ZHDWKHU H[DPSOH F
LQ D UHVSRQVH WR WKH UHWULHYDO UHTXHVW

7KH EURZVHU LQWHUSUHWY WKH UHVSRQVH LGHQWLILH
DQG SHUIRUPV DGGLWLRQDO UHWULHYDO DFWLRQV IRU |
FRQWHQW DV QHFHVVDU\

7KH EURZVHU GLVSOD\V WKH UHWULHYHG LQIRUPDWLRQ
OLQNV WR RWKHU LQIRUPDWLRQ 1DGLD FDQ IROORZ WKI
DGGLWLRQDO LQIRUPDWLRQ

7KLY VFHQDULR LOOXVWUDWHYV WKH WKUHH DUFKLWHFWXUDO EDV
GRFXPHQW

,GHQWLILFDOSLR@UH XVHG WR LGHQWLI\ UHVRXUFHV ,Q WKL
UHVRXUFH LV D SHULRGLFDOO\ XSGDWHG UHSRUW RQ WKH Z|
SKWWS ZHDWKHU H[DPSOH FRP RD[DFD’

 QWHUDFWLRE) DIHQWYV FRPPXQLFDWH XVLQJ VWDQGDUGL]HG
LQWHUDFWLRQ WKURXJK WKH H[FKDQJH Rl PHVVDJHV ZKLFK
VHPDQWLFV %\ HQWHULQJ D 85, LQWR D UHWULHYDO GLDOR.
1DGLD WHOOV KHU EURZVHU WR SHUIRUP D UHWULHYDO DFW
85, ,Q WKLV H[DPSOH WKH EURZVHU VHQGYV DQ +773 *(7 UHT
SURWRFRO WR WKH VHUYHU DW ZHDWKHU H[DPSOH FRP YL
VHQGV EDFN D PHVVDJH FRQWDLQLQJ ZKDW LW GHWHUPLQHYV
UHVRXUFH DV Rl WKH WLPH WKDW UHSUHVHQWDWLRQ ZDV JH
VSHFLILF WR K\SHUWH[W EURZVLQJ RI LQIRUPDWLRQ2RWKHU
ERWK ZLWKLQ EURZVHUV DQG WKURXJK WKH XVH RI RWKHU W
LQWHQGHG WR LOOXVWUDWH RQH FRPPRQ LQWHUDFWLRQ Qf
LQWHUDFWLRQV RU OLPLW WKH ZD\V LQ ZKLFK DJHQWYV PLJK'

JRUPDWV ORVW SURWRFROV XVHG IRU UHSUHVHQWDWLRQ UH\
PDNH XVH RI D VHTXHQFH RI RQH RU PRUH PHVVDJHV ZKLFK
SD\ORDG RI UHSUHVHQWDWLRQ GDWD DQG PHWDGDWD WR W
DIHQWY 7KH FKRLFH RI LQWHUDFWLRQ SURWRFRO SODFHV C
UHSUHVHQWDWLRQ GDWD DQG PHWDGDWD WKDW FDQ EH WUI
WA\SLFDOO\ WUDQVPLWYV D VLQJOH RFWHW VWUHDP SOXV PHW
DQG &RQWHQW (QFRGLQJ KHDGHU ILHOGV WR IXUWKHU LGH
UHSUHVHQWDWLRQ ,Q WKLV VFHQDULR WKH UHSUHVHQWDW
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LGHQWLILHG E\ WKH &RQWHQW W\SH +773 KHDGHU ILHOG FF
PHGLD W\SH QDPH DSSOLFDWLRQ [KWPO [PO 7KDW ,QWHUC
WKDW WKH UHSUHVHQWDWLRQ GDWD FDQ EH SURFHVVHG DFI

1DGLD V EURZVHU LV FRQILIJXUHG DQG SURJUDPPHG WR LQW
DSSOLFDWLRQ [KWPO [PO W\SHG UHSUHVHQWDWLRQ DV DQ
WKDW UHSUHVHQWDWLRQ DFFRUGLQJ WR WKH ;+70/ UHQGHUI
VXEVLGLDU\ LQWHUDFWLRQV VXFK DV UHTXHVWYV IRU H[WHU
FDOOHG IRU E\ WKH UHSUHVHQWDWLRQ ,Q WKH VFHQDULR V
UHFHLYHG IURP WKH LQLWLDO UHTXHVW LQVWUXFWY 1DGLD
LQ OLQH WKH ZHDWKHU PDSV HDFK LGHQWLILHG E\ D 85, DQ
UHWULHYDO DFWLRQ UHVXOWLQJ LQ DGGLWLRQDO UHSUHVH
EURZVHU DFFRUGLQJ WR WKHLU RZQ GDWD IRUPDWV H J D
69* GDWD IRUPDW DQG WKLV SURFHVV FRQWLQXHYV XQWLO I
UHQGHUHG 7KH UHVXOW RI DOO RI WKLV SURFHVVLQJ RQFH
DSSOLFDWLRQ VWHDG\ VWDWH WKDW FRPSOHWHY 1DGLD V L
UHIHUUHG WR DV D :HE SDJH

7TKH IROORZLQJ LOOXVWUDWLRQ VKRZY WKH UHODWLRQVKLS EHWZ
UHSUHVHQWDWLRQ
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,Q WKH UHPDLQGHU RI WKLV GRFXPHQW ZH KLJKOLJKW LPSRUWDC
LGHQWLILHUY SURWRFROV DQG IRUPDWYHQH DDV RO GENEWWV WRPE
SULQFLSO®G KRZ WKH\ DSSO\ WR WKH :HE

$ERXW WKLV 'RFEXPHQW

7KLV GRFXPHQW GHVFULEHV WKH SURSHUWLHV ZH GHVLUH RI WKH
KDYH EHHQ PDGH WR DFKLHYH WKHP ,W SURPRWHY WKH UHXVH RI
DQG JLYHV JXLGDQFH RQ KRZ WR LQQRYDWH LQ D PDQQHU FRQVLV

7KH WHUPV 0867 0867 127 6+28/' 6+28/' 127 DQG 0$< DUH XVHG L
FRQVWUDLQWY DQG JRRG SUDFWLFH QRWHY L@DFFRUGDQFH ZLW




W3C Recommendation 15 December 2004 Architecture of the World Wide Web, Volume One

7KLV GRFXPHQW GRHV QRW LQFOXGH FRQIRUPDQFH SURYLVLRQV |

¥ &4RQIRUPLQJ VRIWZDUH LV H[SHFWHG WR EH VR GLYHUVH WKI
DEOH WR UHIHU WR WKH FODVV RI FRQIRUPLQJ VRIWZDUH DJ

$f 6RPH RI WKH JRRG SUDFWLFH QRWHV FRQFHUQ SHRSOH VSH
FRQIRUPDQFH IRU VRIWZDUH QRW SHRSOH

¥ 'HGR QRW EHOLHYH WKDW WKH DGGLWLRQ RI D FRQIRUPDQF
XWLOLW\ RI WKH GRFXPHQW

1.1.1. Audience of this Document

7KLV GRFXPHQW LV LQWHQGHG WR LQIRUP GLVFXVVLRQV DERXW L
LQWHQGHG DXGLHQFH IRU WKLY GRFXPHQW LQFOXGHV

SDUWLFLSDQWYV LQ : & $FWLYLWLHV

2WKHU JURXSY DQG LQGLYLGXDOV GHVLIJQLQJ WHFKQRORJLH
,PSOHPHQWHUV RI : & VSHFLILFDWLRQV

‘HE FRQWHQW DXWKRUV DQG SXEOLVKHUYV

Note: 7KLV GRFXPHQW GRHV QRW GLVWLQJXLVK LQ DQ\ IRUPDO zZD\ V\
IRUPDW &RQWH[W GHWHUPLQHYV ZKLFK WHUP LV XVHG 7KH SKUD
HQFRPSDVVHYVY ODQJXDJH IRUPDW DQG SURWRFRO GHVLJQHUV

1.1.2. Scope of this Document

7KLY GRFXPHQW SUHVHQWYV WKH JHQHUDO DUFKLWHFWXUH RI WKH
: & DOVR DGGUHVYV VSHFLDOL]HG DVSHFWV Rl :HE DUFKLWHFWXUH
DVVXUDQFH LQWHUQDWLRQDOL]DWLRQ GHYLFH LQGHSHQGHQFH

$UFKLWHFWXUDO 6SHRLADXKBWMYVROWIHUHQFHY WR WKHVH UHODWHG

7KLV GRFXPHQW VWULYHV IRU D EDODQFH EHWZHHQ EUHYLW\ DQG
H[DPSON$Y ILQGDQUHVLQIRUPDWLRQDO GRFXPHQWY WKDW FRPSOHPH
E\ SURYLGLQJ PRUH GHWDLO DERXW VHOHFWHG WRSLFV 7KLV GRF
WKH ILQGLQJV 6LQFH WKH ILQGLQJV HYROYH LQGHSHQGHQWO\ W
DSSURYHG 7$* ILQGLQJV )RU RWKHU 7$* LVVXHV FRYHUHG E\ WKL)
DSSURYHG ILQGLQJ UHIHUHQFKY IDVWHK MAR HIOMULHYV LQ WKH

0DQ\ RI WKH H[DPSOHV LQ WKLV GRFXPHQW WKDW LQYROYH KXPDC
LQWHUDFWLRQ PRGHO LOOXVWUDWHG DW WKH EHJLQQLQJ RI WKH
YLD D XVHU DJHQW WKH XVHU DJHQW UHWULHYHV DQG SUHVHQW\
7KLV GRFXPHQW GRHV QRW GLVFXVV LQ DQ\ GHWDLO RWKHU LQWH
VHH IRU H[@P&0OH/ @ 7KH FKRLFH RI LQWHUDFWLRQ PRGHO PD\ K
H[SHFWHG DJHQW EHKDYLRU )RU LQVWDQFH ZKHQ D JUDSKLFDO
FRPSXWHU RU KDQG KHOG GHYLFH HQFRXQWHUV DQ HUURU WKH >
WKH XVHU WKURXJK YLVXDO DQG DXGLR FXHV DQG SUHVHQW WKH
HUURUV 2Q WKH RWKHU KDQG ZKHQ VRPHRQH LV EURZVLQJ WKH

DXGLR RQO\ RXWSXW VWRSSLQJ WKH GLDORJ WR ZDLW IRU XVHU

HDV\ WR ORVH RQH V SODFH ZKHQ EURZVLQJ ZLWK RQO\ DXGLR R
GLVFXVV KRZ WKH SULQFLSOHV FRQVWUDLQWY DQG JRRG SUDFW
LQWHUDFWLRQ FRQWH[WYV
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1.1.3. Principles, Constraints, and Good Practice Notes

7KH LPSRUWDQW SRLQWV RI WKLY GRFXPHQW DUH FDWHJRUL]JHG D

Principle
$Q DUFKLWHFWXUDO SULQFLSOH LV D IXQGDPHQWDO UXOH WKL
DQG YDULDEOHV $SUFKLWHFWXUDO SULQFLSOHY LQFOXGH VHS
LQWHUIDFH VHOIl GHVFULSWLYH V\QWD] YLVLEOH VHPDQWL
DQG $PGDKO V /IDZ 7KH VSHHG RI D VIVWHP LV OLPLWHG E\ LW

Constraint
,Q WKH GHVLJQ RI WKH :HE VRPH FKRLBRWG HOONPMHYMWY QRPHV R
+70/ WKH FKRLFH RI WKH FRORQ FKDUDFWHU LQ 85,V RU JU
RFWHWY DUH VRP HZakaDrdphD KDLGVEBPHQ EKRVH®Q RWQ DWW B G LR/IN

LQVWHDG RI FRORQ WKH ODUJH VFDOH UHVXOW ZRXOG PRV

GRFXPHQW IRFXVHV RQ PRUH IXQGDPHQWDO GHVLJQ FKRLFHYV
FRQVWUDLQWYV L H UHVWULFWLRQV LQ EHKDYLRU RU LQWHUD
EH LPSRVHG IRU WHFKQLFDO SROLF\ RU RWKHU UHDVRQV WR
VI\VWHP VXFK DV DFFHVVLELOLW\ JOREDO VFRSH UHODWLYH
G\QDPLF H[WHQVLELOLW\

Good practice
*RRG SUDFWLFH2E\ VRIWZDUH GHYHORSHUV FRQWHQW DXWKRU
VSHFLILFDWLRQ GHVLJQHUV2LQFUHDVHV WKH YDOXH RI WKH :H

,GHQWLILFDWLRQ

,Q RUGHU WR FRPPXQLFDWH LQWHUQDOO\ D FRPPXQLW\ DJUHHV
WHUPV DQG WKHLU PHDQLQJV 2QH JRDO RI WKH :HE VLQFH LWV L
FRPPXQLW\ LQ ZKLFK DQ\ SDUW\ FDQ VKDUH LQIRUPDWLRQ ZLWK D
WKH :HE PDNHV XVH RI D VLQJOH JOREDO LGHQWLILFDWLRQ V\VWH
‘HE DUFKLWHFWXUH SURYLGLQJ LGHQWLILFDWLRQ WKDW LV FRPP
85,V SURPRWHY ODUJH VFDOH QHWZRUN HIIHFWV WKH YDOXH RI
XVHG FRQVLVWHQWO\ |IRU HIDPXQOSHWKH[WROIHQNW LV XVHG LQ

Principle: Global Identifiers

*OREDO QDPLQJ OHDGYVY WR JOREDO QHWZRUN HIIHFWYV

7KLV SULQFLSOH GDWHYV EDFN DW OHDVW DV IDU DV 'RXJODV (QJH
K\ SHUWH[W VA\VWHPWHWHREFMARWWRKEQQPIMVA DEOH

YYHQHILWYV RI 85,V

7KH FKRLFH Rl V\QWD[ IRU JOREDO LGHQWLILHUV LV VRPHZKDW DL
L P SR UW DUnitdrmReésource Identifier &5@ KDV EHHQ VXFFHVVIXOO\ GHSOR!
FUHDWLRQ Rl WKH :HE 7KHUH DUH VXEVWDQWLDO EHQHILWY WR S
85,V LQFOXGLQJ OLQNLQJ ERRNPDUNLQJ FDFKLQJ DQG LQGHI[LQ
VXEVWDQWLDO FRVWV WR FUHDWLQJ D QHZ LGHQWLILFDWLRQ V\V
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Good practice: Identify with URIs

7R EHQHILW IURP DQG LQFUHDVH WKH YDOXH RI WKH :RUOG :L
SURYLGH 85,V DV LGHQWLILHUV IRU UHVRXUFHV

$ UHVRXUFH VKRXOG KDYH DQ DVVRFLDWHG 85, LI DQRWKHU SDUW
K\ SHUWH[W OLQN WR LW PDNH RU UHIXWH DVVHUWLRQV DERXW L\
LQFOXGH DOO RU SDUW RI LW E\ UHIHUHQFH LQWR DQRWKHU UHSU
RSHUDWLRQV RQ LW 6RIWZDUH GHYHORSHUV VKRXOG H[SHFW WKI
EH XVHIXO HYHQ LI WKDW XWLOLW\ LV QBRM, Adilesgdbit @dHYLGHQW
the use of HTTP GET and POST"* GLVFXVVHV DGGLWLRQDO EHQHILWY DQG FRQ
DGGUHVVDELOLW\

Note: 6RPH 85, VFKHPHV VXFK DV WKH IWS 85, VFKHPH VSHFLILFDW
GHVLIQDWH ZKHUH WKLV GRFXPHQW XVHV LGHQWLI\

85, SHVRXUFH 5HODWLRQVKLSV

%\ GHVLJQ D 85, LGHQWLILHY RQH UHVRXUFH :H GR QRW OLPLW W
resource 7KH WHUP UHVRXUFH LV XVHG LQ D JHQHUDO VHQVH IRU Z
85, ,W LV FRQYHQWLRQDO RQ WKH K\SHUWH[W :HE WR GHVFULEH
FDWDORJY HWF DV 3UHVRXUFHV™ 7KH GLVWLQJXLVKLQJ FKDUDFMW
WKHLU HVVHQWLDO FKDUDFWHULVWLFVY FDQ EH FRQYH\HG LQ D PH
fnformation resources .

7KLV GRFXPHQW LV DQ H[DPSOH RI DQ LQIRUPDWLRQ UHVRXUFH
VIPEROV DQG JUDSKLFV DQG RWKHU DUWLIDFWV WKDW FDQ EH HQ
LQWR D VHTXHQFH RI ELWV 7KHUH LV QRWKLQJ DERXW WKH HVVH
GRFXPHQW WKDW FDQQRW LQ SULQFLSOH EH WUDQVIHUHG LQ D Pl

WKH PHVVDJH SDWUWHSUG VM RWREHVL\R GRFXPHQW

+RZHYHU RXU XVH RI WKH WHUP UHVRXUFH LV LQWHQWLRQDOO\ P
DQG GRJV DQG LI \RX YH SULQWHG WKLV GRFXPHQW RQ SK\VLFDC
DUH KROGLQJ LQ \RXU KDQG DUH UHVRXUFHV WRR 7KH\ DUH QRYV
EHFDXVH WKHLU HVVHQFH LV QRW LQIRUPDWLRQ $OWKRXJK LW L\
WKLQJY DERXW D FDU RU D GRJ LQ D VHTXHQFH RI ELWYV WKH VXP
DSSUR[LPDWLRQ RI WKH HVVHQWLDO FKDUDFWHU RI WKH UHVRXUF

‘H GHILQH WKH WHUP 3SLQIRUPDWLRQ UHVRXUFH" EHFDXVH ZH REVI
Rl :HE WHFKQRORJ\ DQG PD\ EH XVHIXO LQ FRQVWUXFWLQJ VSHFLI
WKH HE

Constraint: URIs Identify a Single Resource

$VVLIQ GLVWLQFW 85,V WR GLVWLQFW UHVRXUFHYV
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6LQFH WKH VFRSH RI D 85, LV JOREDO WKH UHVRXUFH LGHQWLILH
FRQWH[W LQ ZKLFK WKH 85, DSSHDUVL GIHUBIG WRLE K B W IHIE WD WQ ROE

85@ LV DQ DJUHHPHQW DERXW KRZ WKH ,QWHUQHW FRPPXQLW\ D
WKHP ZLWK WKH UHVRXUFHV WKH\ LERRQMAHY MbKWD W UEHH [ IQH. GHLD L |
WKHLU VFKHPH VSHFLILFDWLRQ WKH PHFKDQLVP E\ ZKLFK VFKHPF
ZLWK UHVRXUFHV )RU H[DPSOH SW&EH ®WWWYHWS51&PKHPRA&S> EDVHG
+773 VHUYHUV IRU WKH SXUSRVH RI LGHQWLILHU DOORFDWLRQ DQ
DV KWWS HIDPSOH FRP VRPHSDWK VRPH)UDJ RIWHQ WDNH RQ P
H[SHULHQFH RI SHUIRUPLQJ DQ +773 *(7 UHTXHVW RQ WKH LGHQWI
UHVSRQVH LOWHUSUHWLQJ WKH UHVSRQVH DV D UHSUHVHQWDWL
JUDJPHQW ,GHQWL2LHFBRXUWVH D UHWULHYDO DFWLRQ OLNH *(7 LV C
LQIRUPDWLRQ DERXW D UHVRXUFH 2QH PLJKW DOVR SXEOLVK D G
PHDQLQJ RI D SDUWLFXODU 85, 7KHVH RWKHU VRXUFHV RI LQIRUP
VXFK LGHQWLILHUV EXW LW V D ORFDO SROLF\ GHFLVLRQ ZKHWKF

-XVW DV RQH PLJKW ZLVK WR UHIHU WR D SHUVRQ E\ GLITHUHQW Q
VSRUWY QLFNQDPH URPDQWLF QLFNQDPH DQG VR IRUWK :HE DU
PRUH WKDQ RQH 85, ZLWK D UHVRXUFH 85,V WKDWURIGHQWLI\ WKH
aliasses 7KH VHFWBRQ®R®VHVGEVFXVVHV VRPH RI WKH SRWHQWLDO |
PXOWLSOH 85,V IRU WKH VDPH UHVRXUFH

6HYHUDO VHFWLRQV RI WKLV GRFXPHQW DGGUHVV TXHVWLRQV DE
UHVRXUFHV LQFOXGLQJ

+ +RZ PXFK FDQ , WHOO DERXW D UHVRXUFH E\ LQVSHFWLRQ R
VHFWLRS®Y REKHPHVD®Q®&5, RSDFLW\

+ :KR GHWHUPLQHV ZKDW UHVRXUFH D 85, L&5H @QWODIRADNWERB W
t

+ &DQ WKH UHVRXUFH LGHQWLILHG E\ D 85, FKD@3H RYHU WLP}
SHUVLVWHQAHQGHSUHVHQWDWLRQ PDQDJHPHQW t

$+ 6LQFH PRUH WKDQ RQH 85, FDQ LGHQWLI\ WKH VDPH UHVRXU
LGHQWLI\ WKH VDPH UHVRXUF885', 6RP SKHL VIDEMEE RQV RQ
DVVHUWLRQV WKDW WZR 85,V LGHQWLI\ WKH VDPH UHVRXUFF

2.2.1. URI collision

%\ GHVLJQ D 85, LGHQWLILHY RQH UHVRXUFH 8VLQJ WKH VDPH 85
UHVRXUFHV SURRGIKSIOHY &ROOLVLRQ RIWHQ LPSRVHV D FRVW LQ FRI
WKH HITRUW UHTXLUHG WR UHVROYH DPELJXLWLHV

6XSSRVH IRU H[DPSOH WKDW RQH RUJDQL]DWLRQ PIRNHV XVH RI I
Stng DQG DQRWKHU RUJDQL]DWLRQ XVHV WKH VDPH 8%heWR UHIHU
Stng 7R D WKLUG SDUW\ DZDUH RI ERWK RUJDQL]DWLRQV WKLV FF
WKH 85, LGHQWLILHY XQGHUPLQLQJ WKH YDOXH RI WKH 85, ,I RQ!
GDWH RI WKH UHVRXUFH LGHQWLILHG E\ WKH 85, IRU LQVWDQFH
PHDQW ZKHQ WKH PRYLH ZDV FUHDWHG RU ZKHQ WKH GLVFXVVL
FUHDWHG

6RFLDO DQG WHFKQLFDO VROXWLRQV KDYH EHHQ GHYLVHG WR KH
VXFFHVV RU IDLOXUH Rl WKHVH GLIIHUHQW DSSURDFKHV GHSHQG\
FRQVHQVXV LQ WKH ,QWHUQHW FRPPXQLW\ RQ DELGLQJ E\ WKH GF
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7KH VHFWAR @DOROQRFDWLR[@PLQHY DSSURDFKHV IRU HVWDEOLVKLQ.
VRXUFH RI LOQOIRUPDWLRQ DERXW ZKDW UHVRXUFH D 85, LGHQWLILI

85,V bUH VRPHWLPAHMG XVHBEWRIGHQWLTKEMVWLRHY QRW QHFHVVDULO
FROOLVLRQYV

2.2.2. UR] allocation

85, DOORFDWLRQ LV WKH SURFHVV RI DVVRFLDWLQJ D 85, ZLWK D
SHUIRUPHG ERWK E\ UHVRXUFH RZQHUV DQG E\ RAEK IR B GO RV
T

2.2.2.1. URI ownership

URI ownership LV D UHODWLRQ EHWZHHQ D 85, DQG D VRFLDO HQWLW\
RUJDQL]DWLRQ RU VSHFLILFDWLRQ 85, RZQHUVKLS JLYHV WKH U}
LQFOXGLQJ

WR SDVV RQ RZQHUVKLS RI VRPH RU DOO RZQHG 85,V WR DQI
WR DVVRFLDWH D UHVRXUFH ZLWK DQ RZQHG 85,285, DOORFD

%\ VRFLDO FRQYHQWLRQ 85, RZQHUVKLS LV GHOHJDWHG IURP WKI
>$1$6FKH@RHVLWVHOI D VRFLDO HQWLW\ WR ,$1%$ UHJLVWHUHG 85, \
85, VFKHPH VSHFLILFDWLRQV IXUWKHU GHOHJDWH RZQHUVKLS WR
QRPLEDWHG RZQHUV ZKR PD\ IXUWKHU GHOHJDWH RZQHUVKLS ,Q
RZQHUVKLS XOWLPDWHO\ OLHV ZLWK WKH FRPPXQLW\ WKDW PDLQ!

7KH DSSURDFK WDNHQ IRU WKH KWWS 85, VFKHPH IRU H[DPSOH

,QWHUQHW FRPPXQLW\ GHOHJDWHY DXWKRULW\ YLD WKH ,$1% 85,
D VHW RI 85,V ZLWK D FRPPRQ SUHIL[ WR RQH SDUWLFXODU RZQHL
DSSURDFK LV WKH :HE V KHDY\ UHOLDQFH RQ WKH FHQWUDO '16 U
WDNHQ E\ WKH 851 6\@WD[ WFEKKBPHAK>GHOHJDWHY RZQHUVKLS RI SR
VSDFH WR 851 1DPHVSDFH VSHFLILFDWLRQV ZKLFK WKHPVHOYHYV D
,$1%$ PDLQWDLQHG UHJLVWU\ RI 851 1DPHVSDFH ,GHQWLILHUV

85, RZQHUV DUH UHVSRQVLEOH IRU DYRLGLQJ WKH DVVLIQPHQW R
UHVRXUFHV 7KXV LI D 85, VFKHPH VSHFLILFDWLRQ GRHV SURYLG]
RUJDQL]JHG VHWYV RI 85,V LW VKRXOG WDNH SDLQV WR HQVXUH WK
KDQGV RI D VLQJOH VRFLDO HQWLW\ $OORZLQJ PXOWLSOH RZQHU
FROOLVLRQV

85, RZQHUV PD\ RUJDQL]H RU GHSOR\ LQIUDVWUXWXUH WR HQVXU'#
UHVRXUFHV DUH DYDLODEOH DQG ZKHUH DSSURSULDWH LQWHUD
WKURXJK WKH H[FKDQJH RI UHSUHVHQWDWLRQV 7KHUH DUH VRFLI
UHSUHVHQWDWLRQ PEQBSHREZQWUY $GGLWLRQDO VRFLDO LPSOLF
RZQHUVKLS DUH QRW GLVFXVVHG KHUH

6HH 7%$* LWVYYXWHH DWAKLFK FRQFHUQV WKH H[SURSULDWLRQ RI QDPLC
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2.2.2.2. Other allocation schemes

6RPH VFKHPHV XVH WHFKQLTXHY RWKHU WKDQ GHOHJDWHG RZQHL
HIDPSOH WKH VSHFLILFDWLRQ IRUSW&H @D WSHFIL/I LUMVFW YK BKH WH B
UHVRXUFH LGHQWLILHG E\ D GDWD VFKHPH 85, KDV RQO\ RQH SRV
UHSUHVHQWDWLRQ GDWD PDNHV XS WKH 85, WKDW LGHQWLILHV W
LWVHOlI GHWHUPLQHY KRZ GDWD 85,V DUH DOORFDWHG QR GHOHJ

2WKHU VFKHPHYVY VXFK DV QHZV FRPS WH[W [PO UHO\ RQ D VRFL|
2.2.3. Indirect Identification

7R VD\ WKDW WKH 85, PDLOWR QDGLD#H[DPSOH FRP LGHQWLILHV
1DGLD WKH SHUVRQ LQWURGXFHV D 85, FROOLVLRQ +RZHYHU Zt
LGHQWLI\ 1DGLD ,GHQWLILHUY DUH FRPPRQO\ XVHG LQ WKLV ZD\

/ILVWHQLQJ WR D QHZV EURDGFDVW RQH PLJKW KHDU D UHSRUW R
'RZQLQJ 6WUHHW DQQRXQFHG D VHULHV RI QHZ HFRQRPLF PHDVXL
6WUHHW LGHQWLILHY WKH RIILFLDO UHVLGHQFH RI %ULWDLQ V 3L
UHSRUWHU LV XVLQJ LW DV (QJOLVK UKHWRULF DOORZV WR LQGL
6LPLODUO\ 85,V LGHQWLI\ UHVRXUFHV EXW WKH\ FDQ DOVR EH X\
LGHQWLI\ RWKHU UHVRXUFHV *OREDOO\ DGRSWHG DVVLIJQPHQW S
JHQHUDO SXUSRVH LGHQWLILHUV /RFDO SROLF\ HVYWDEOLVKHV ZK

6 XS SRV Hhadid@zxdmple.com LV 1DGLD V HPDLO DGGUHVV 7KH RUJDQL]H
1DGLD DWWHQGYV PLIJKW XVH PDLOWR QDGLD#H[DPSOH FRP WR Ut
WKH 85, bv D GDWDEDVH NH\ LQ WKHLU GDWDEDVH RI FRQIHUHQFF
LOQWURGXFH D 85, FROOLVLRQ

85, &4RPSDULVRQV

85,V WKDW DUH LGHQWLFDO FKDUDFWHU E\ FKDUDFWHU UHIHU W
$UFKLWHFWXUH DOORZV WKH DVVRFLDWLRQ RI PXOWLSOH 85,V ZL!
QRW FKDUDFWHU E\ FKDUDFWHU LGHQWLFDO PD\ VWLOO UHIHU WR
QHFHVVDULO\ UHIHU WR GLIITHUHQW UHVRXUFHV EXW WKHUH LV JH
GHWHUPLQH WKDW GLIITHUHQW 85,V UHIHU WR WKH VDPH UHVRXUF

7R UHGXFH WKH ULVN RI D IDOVH QHJDWLYH L H DQ LQFRUUHFW
WKH VDPH UHVRXUFH RU D IDOVH SRVLWLYH L H DQ LQFRUUHFW
WKH VDPH UHVRXUFH VRPH VSHFLILFDWLRQV GHVFULEH HTXLYDO
FKDUDFWHU E\ FKDUDFWHU FRPSDULVRQ $JHQWV WKDW UHDFK FR
DUH QRW OLFHQVHG E\ WKH UHOHYDQW VSHFLILFDWLRQV WDNH Ut
VHH WKH VHFWILRD KO GORWPRUH LQIRUPDWLRQ DERXW UHVSRQVL
UHDFKLQJ XQOLFHQVHG FRQBO®VEHERYLGHVWIRRIH LRIRUPDWLRQ D
FRPSDULQJ 85,V DQG UHGXFLQJ WKH ULVN RI IDOVH QHJDWLYHV D

6HH DOVIRVWKBWLRQ WKDW WZR 85,V LGHQWLI\ WKH VDPH UHVRXUF
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2.3.1. URI aliases

$OWKRXIK WKHUH DUH EHQHILWY VXFK DV QDPLQJ IOH[LELOLW\
85, DOLDVHV DUH KDUPIXO ZKHQ WKH\ GLYLGH WKH :HE RI UHODW
OHWFDOIH V 3ULQFLSOH WKH QHWZRUN HIIHFW LV WKDW WKH YI
PHDVXUHG E\ WKH QXPEHU DQG YDOXH RI RWKHU UHVRXUFHV LQ L
UHVRXUFHV WKDW OLQN WR LW

7KH SUREOHP ZLWK DOLDVHV LV WKDW LI KDOI RI WKH QHLJKERUK
UHVRXUFH DQG WKH RWKHU KDOIlI SRLQWYVY WR D VHFRQG GLIIHUH!
QHLJKERUKRRG LV GLYLGHG 1RW RQO\ LV WKH DOLDVHG UHVRXUF
HOWLUH QHLJKERUKRRG Rl UHVRXUFHY ORVHV YDOXH EHFDXVH RI
UHODWLRQVKLSY WKDW VKRXOG KDYH H[LVWHG DPRQJ WKH UHIHU
UHIHUHQFHY WR WKH DOLDVHG UHVRXUFH

Good practice: Avoiding URI aliases

$ 85, RZQHU 6+28/' 127 DVVRFLDWH DUELWUDULO\ GLIITHUHQW
UHVRXUFH

85, FRQVXPHUV DOVR KDYH D UROH LQ HQVXULQJ 85, FRQVLVWHQF
D 85, DJHQWV VKRXOG QRW JUDWXLWRXVO\ SHUFHQW HQFRGH FKI
WR 85, FKDUDFWHUV DV GH85@HG HQ PHHPW HRFRRUQI LV GLVFXVVH
RI WKDW VSHFLILFDWLRQ

Good practice: Consistent URI usage

$Q DIJHQW WKDW UHFHLYHV D 85, 6+28/' UHIHU WR WKH DVVRFI
VDPH 85, FKDUDFWHU E\ FKDUDFWHU

KHQ D 85, DOLDV GRHV EHFRPH F&%FPRIQFKKRIIHE X\VHWEHRWRFRO

WHFKQLTXHV VXFK DV VHUYHU VLGH UHGLUHFWV WR UHODWH WKH
ZKHQ WKH 85, RZQHU VXSSRUWY UHGLUHFWLRQ RI DQ DOLDVHG 85
JRU PRUH LQIRUPDWLRQ RQ UHGLUHFWLRQ5)%HH @HBWHRDODVR 5HG
X+,3®@ IRU D GLVFXVVLRQ RI VRPH EHVW SUDFWLFHV IRU VHUYHU |

2.3.2. Representation reuse

85, DOLDVLQJ RQO\ RFFXUV ZKHQ PRUH WKDQ RQH 85, LV XVHG WR
IDFW WKDW GLITHUHQW UHVRXUFHVY VRPHWLPHY KDYH WKH VDPH U
IRU WKRVH UHVRXUFHY DOLDVHYV
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'LUN ZRXOG OLNH WR DGG D OLQN IURP KLV :HE VLWH WR WKH
WKH 85, KWWS ZHDWKHU H[DPSOH FRP RD[DFD DQG ODEHOV |
2D[DFD B@JIJXVW"  1DGLD SRLQWYV RXW WR 'LUN WKDW KH LV VH
HISHFWDWLRQV IRU WKH 85, KH KDV XVHG 7KH 2D[DFD ZHDWK
85, LQ TXHVWLRQ LGHQWLILHY D UHSRUW RQ WKH FXUUHQW Z1I
GD\2DQG QRW WKH ZHDWKHU RQ $XJXVW 2] FRXUVH RQ WKH
'LUN V OLQN ZLOO EH FRUUHFW EXW WKH UHVW RI WKH WLPH
1DGLD SRLQWV RXW WR 'LUN WKDW WKH PDQDJHUV RI WKH 2D|
DYDLODEOH D GLIIHUHQW 85, SHUPDQHQWO\ DVVLIJQHG WR D L
ZHDWKHU RQ $XJIXVW

,Q WKLV VWRU\ WKHUH DUH WZR UHVRXUFHV 3D UHSRUW RQ WKH
RQ WKH ZHDWKHU L$X2OVWFD7RK® PDQDJHUV RI WKH 2D[DFD ZHDWK!
DVVLJQ WZR 85,V WR WKHVH WZR $XJKWWH QWK K FNHFBXUHRHAQ V2 QW L R Q
WKHVH UHVRXUFHV DUH LGHQWLFDO 7KDW IDFW WKDW GHUHIHUH
LGHQWLFDO UHSUHVHQWDWLRQV GRHV QRW LPSO\ WKDW WKH WZR

85, 6FKHPHYV

,Q WKH 85, KWWS ZHDWKHU H[DPSOH FRP WKH KWWS WKDW D
D 85, VFKHPH (DFK 85, VFKHPH KDV D VSHFLILFDWLRQ WKDW H[SO
Rl KRZ VFKHPH LGHQWLILHUY DUH DOORFDWHG DQG EHFRPH DVVRI
VIQWD[ LV WKXV D IHGHUDWHG DQG H[WHQVLEOH QDPLQJ VA\VWHP
PD\ IXUWKHU UHVWULFW WKH VIQWD[ DQG VHPDQWLFV RI LGHQWLI

([DPSOHV RI 85,V IURP YDULRXV VFKHPHV LQFOXGH

+ PDLOWR MRH#H[DPSOH RUJ

$+ IWS H[DPSOH RUJ D'LUHFWRU\ D)LOH

+ QHZV FRPS LQIRV\VWHPV 22Z

$+ WHO

$+ OGDS OGDS H[DPSOH RUJ F *%"REMHFW&ODVV"RQH
$+ XUQ RDVLV QDPHV WF HQWLW)\ [POQV [PO FDWDORJ

KLOH :HE DUFKLWHFWXUH DOORZV WKH GHILQLWLRQ RI QHZ VFKH
FRVWO\ 0ODQ\ DVSHFWV Rl 85, SURFHVVLQJ DUH VFKHPH GHSHQGH
GHSOR\HG VRIWZDUH DOUHDG\ SURFHVVHYV 85,V RI ZHOO NQRZQ VF
VFKHPH UHTXLUHV WKH GHYHORSPHQW DQG GHSOR\PHQW QRW RQ
VFKHPH EXW DOVR RI DQFLOODU\ DJHQWV VXFK D¥)&8DW®ZD\V SU
IRU RWKHU FRQVLGHUDWLRQVY DQG FRVWYV UHODWHG WR 85, VFKHF

%HFDXVH Rl WKHVH FRVWV LI D 85, VFKHPH H[LVWV WKDW PHHWV
GHVLJQHUV VKRXOG XVH LW UDWKHU WKDQ LQYHQW RQH
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Good practice: Reuse URI schemes

$ VSHFLILFDWLRQ 6+28/' UHXVH DQ H[LVWLQJ 85, VFKHPH UDMW
RQH ZKHQ LW SURYLGHV WKH GHVLUHG SURSHUWLHY RI LGHQ
UHVRXUFHV

&RQVLGHMWRXHO VFNKRROGRWKH DJHQW SURYLGLQJ LQIRUPDWLRQ |
2D[DFD UHJLVWHU D QHZ 85, VFKHPH ZHDWKHU IRU WKH LGHQWLI
ZHDWKHU" 7KH\ PLJKW WKHQ SXEOLVK 85,V VXFK DV ZHDWKHU W
‘KHQ D VRIWZDUH DJHQW GHUHIHUHQFHV VXFK D 85, LI ZKDW UHD
LQYRNHG WR UHWULHYH D UHSUHVHQWDWLRQ RI WKH UHVRXUFH

2.4.1. URI Scheme Registration

7KH ,QWHUQHW $VVLJQHG ,5X B FPHUD WDOWE R BB F K\HE@H R >
PDSSLQJV EHWZHHQ 85, VFKHPH QDPHV DQG VFKHPH VSHFLILFDWL
UHJLVWU\ LQGLFDWHY WKDW WKHB)&KWWS 7KFHKBEBRFAHAN @ HRIQH 8 JLY V
QHZ 85, VFKHPH LV5G&ILQ@G LQ >

8QUHJIJLVWHUHG 85, VFKHPHV 6+28/' 127 EH XVHG IRU D QXPEHU RI

¥ 7KHUH LV QR JHQHUDOO\ DFFHSWHG ZD\ WR ORFDWH WKH VF

$f 6RPHRQH HOVH PD\ EH XVLQJ WKH VFKHPH IRU RWKHU SXUSR

¥f2QH VKRXOG QRW H[SHFW WKDW JHQHUDO SXUSRVH VRIWZDU
85,V RI WKLV VFKHPH EH\RQG 85, FRPSDULVRQ

2QH PLVIJXLGHG PRWLYDWLRQ IRU UHJLVWHULQJ D QHZ 85, VFKHPF
ODXQFK D SDUWLFXODU DSSOLFDWLRQ ZKHQ UHWULHYLQJ D UHSU
DFFRPSOLVKHG DW ORZHU H[SHQVH E\ GLVSDWFKLQJ LQVWHDG RQ
WKHUHE\ DOORZLQJ XVH RI HILVWLQJ WUDQVIHU SURWRFROV DQG

(YHQ LI DQ DJHQW FDQQRW SURFHVV UHSUHVHQWDWLRQ GDWD LQ
UHWULHYH LW 7KH GDWD PD\ FRQWDLQ HQRXJK LQIRUPDWLRQ WR
VRPH XVH RI LW :KHQ DQ DJHQW GRHV QRW KDQGOH D QHZ 85, VF
UHSUHVHQWDWLRQ

'KHQ GHVLJQLQJ D QHZ GDWD IRUPDW WKH SUHIHUUHG PHFKDQLV
WKH :HE LV WKH ,QWH U Q36 PHGHOWDWHRYHHNSHY DQG ,QWHUQHW
t OHGLD W\SHV DOVR SURYLGH D PHDQV IRU EXLOGLQJ QHZ LQ
GHVFULEX@XIUWH GLUHFWLRQV IRU GDWD IRUPDWV t

85, 2SDFLW\

W LV WHPSWLQJ WR JXHVV WKH QDWXUH RI D UHVRXUFH E\ LQVSH
+RZHYHU WKH :HE LV GHVLJQHG VR WKDW DJHQWYV FRPPXQLFDWH
UHSUHVHQWRWLIREGHQWLILHUV ,Q JHQHUDO RQH FDQQRW GHWHUP
UHSUHVHQWDWLRQ E\ LQVSHFWLQJ D 85, IRU WKDW UHVRXUFH )R
KWWS H[DPSOH FRP SDJH KWPO SURYLGHV QR JXDUDQWHH WKD
UHVRXUFH ZLOO EH VHUYHG ZLWK WKH ,QWHUQHW PHGLD W\SH W
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DOORFDWH LGHQWLILHUYVY DQG GHILQH KRZ WKH\ DUH VHUYHG 7KH
, QWHUQHW PHGLD W\SH EDVHG RQ WKH SDWK FRPSRQHQW RI WKH
FRQILIXUH WKH VHUYHU WR UHWXUQ D UHSUHVHQWDWLRQ XVLQJ

5HVRXUFH VWDWH PD\ HYROYH RYHU WLPH S5HTXLULQJ D 85, RZQH
FKDQJH LQ UHVRXUFH VWDWH ZRXOG OHDG WR D VLJQLILFDQW QX
UREXVWQHVY :‘HE DUFKLWHFWXUH SURPRWHY LQGHSHQGHQFH EH)
WKH LGHQWLILHG UHVRXUFH

Good practice: URI opacity

$IJHQWYV PDNLQJ XVH RI 85,V 6+28/' 127 DWWHPSW WR LQIHU Sl
UHIHUHQFHG UHVRXUFH

,Q SUDFWLFH D VPDOO QXPEHU RI LQIHUHQFHY FDQ EH PDGH EHFI
WKH UHOHYDQW VSHFLILFDWLRQV 6RPH RI WEHWIBD LLQV HRJ HOQHW ¥ LU
D UHSUHVHQWDWLRQ ¥

7KH H[DPSOH 85, XWHD YIHD WRH\QDEY LRZFHDWKHU H[DPSOH FRP RD[DF
WR D KXPDQ UHDGHU WKDW WKH LGHQWLILHG UHVRXUFH KDV VRP}
2D[DFD $ VLWH UHSRUWLQJ WKH ZHDWKHU LQ 2D[DFD FRXOG MXV\
KWWS YMF H[DPSOH FRP $QG WKH 85, KWWS ZHDWKHU H[D
LGHQWLI\ WKH UHVRXUFH P\ SKRWR DOEXP

2Q WKH RWKHU KDQG WKH 85, PDLOWR MRH#H[DPSOH FRP LQGLF
PDLOER[ 7KH PDLOWR 85, VFKHPH VSHFLILFDWLRQ DXWKRUL]JHV
IRUP LGHQWLI\ , QWHUQHW PDLOER[HV

6RPH 85, DVVLIQPHQW DXWKRULWLHY GRFXPHQW DQG SXEOLVK Wt
PRUH LQIRUPDWLRQ DERXW 85, RPIDNFDVD\W N HESF®L* W.N \DXNHD/

JUDJPHQW ,GHQWLILHUYV

KHQ EURZVLQJ WKH ;+70/ GRFXPHQW WKDW 1DGLD UHFHLYHV
WKH UHVRXUFH LGHQWLILHG E\ KWWS ZHDWKHU H[DPSOH FR
85, KWWS ZHDWKHU H[DPSOH FRP RD[DFD ZHHNHQG UHIHUV
UHSUHVHQWDWLRQ WKDW FRQYH\V LQIRUPDWLRQ DERXW WKH
LQFOXGHV WKH IUDJPHQW LGHQWLILHU ZHHNHQG WKH VWUL

7 K Hlagment identifier FRPSRQHQW RI D 85, DOORZV L Q¥Bdohddrfy W LGHQWLILI
resource E\ UHIHUHQFH WR D SULPDU\ UHVRXUFH DQG DGGLWLRQDO L
VHFRQGDU\ UHVRXUFH PD\ EH VRPH SRUWLRQ RU VXEVHW RI WKH ¢
UHSUHVHQWDWLRQV RI WKH SULPDU\ UHVRXUFH RU VRPH RWKHU
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UHSUHVHQWDWLRQV 7KH WHUPV SULPDU\ UHVRXUFH DQG VHFRC
VHFWLRQ85 @RI >

7KH WHUPV 3SULPDU\" DQG 3VHFRQGDU\" LQ WKLV FRQWH[W GR QR
UHVRXUFH2WKH\ DUH QRW FODVVHV ,Q WKLV FRQWH[W SULPDU\ D
WKHUH LV D UHODWLRQVKLS EHWZHHQ WKH UHVRXUFHV IRU WKH S
IUDJPHQW LGHQWLILHU $Q\ UHVRXUFH FDQ EH LGHQWLILHG DV D
LGHQWLILHG XVLQJ D 85, ZLWKRXW D IUDJPHQW LGHQWLILHU DQG
VHFRQGDU\ UHVRXUFH YLD PXOWLSOH 85,V 7KH SXUSRVH RI WKHYV
WKH UHODWLRQVKLS EHWZHHQ VXFK UHVRXUFHV QRW WR OLPLW '

7KH LQWHUSUHWDWLRQ RI IUDJPHQW LGHQWHGLHUW \ISH G IDMFEXVVHG
IUDJPHQW LGHQWLILHU VHPDQWLFV ft

6HH 7%$* LDEXAWVUDFW&RPSR@KQWKHIRQFHUQV WKH XVH RI I[UDJPHQ
ZLWK QDPHVSDFH QDPHVY WR LGHQWLI\ DEVWUDFW FRPSRQHQWYV

)XWXUH 'LUHFWLRQV IRU  GHQWLILHUV

7KHUH UHPDLQ RSHQ TXHVWLRQV UHJDUGLQJ LGHQWLILHUV RQ WK
2.7.1. Internationalized identifiers

7KH LQWHJUDWLRQ RI LQWHUQDWLRQDOL]HG LGHQWLILHUV L H ¥
DOORZHG &\ EQWR WKH :HE DUFKLWHFWXUH LV DQ LPSRUWDQW DQ
5, (YHU\ZKHI®RW GLVFXVVLRQ DERXW ZRUN JRLQJ RQ LQ WKLV DUHD

2.7.2. Assertion that two URIs identify the same resource

(PHUJLQJ 6HPDQWLF :HE WHFKQRORJLHVY LQFOXGLQJ WKH :HE 2Q'
2:/ @ GHILQH 5') SURS HdnaAs WRVIXVFKHW WKDW WZR 85,V LGHQW!|
U HV R X UnvédsdRlthctionalProperty WR LPSO\ LW

 QWHUDFWLRQ

&RPPXQLFDWLRQ EHWZHHQ DIJHQWY RYHU D QHWZRUN DERXW UHV|
DQG GDWD 7KH :HE V SURWRFROV LQFOXGLQJ +773 )73 62%$3 11°
WKH H[FKDQJH RI kesgag® PHOM LYV FOXGH GDWD DV ZHOO DV PHWDGDYV
UHVRXUFH VXFK DV WKH $OWHUQDWHV DQG 9DU\ +773 KHDGHU\
PHVVDJH LWVHOI VXFK DV WKH 7UDQVIHU HQFRGLQJ +773 KHDGH
PHWDGDWD DERXW WKH PHVVDJH PHWDGDWD IRU PHVVDJH LQWHJ
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1DGLD IROORZV D KA\SHUWH[W OLQN ODEHOHG VDWHOOLWH LF
VDWHOOLWH SKRWR RI WKH 2D[DFD UHJLRQ 7KH OLQN WR WKI
HQFRGH& DV

href="http://example.com/satimage/oaxaca">satellite image</a>

1DGLD V EURZVHU DQDO\]HV WKH 85/FEKQ &M KWHUF LGKHM WKDW
EURZVHU FRQILIJXUDWLRQ GHWHUPLQHYV KRZ LW ORFDWHV WKl
PLJKW EH YLD D FDFKH RI SULRU UHWULHYDO DFWLRQV E\ FR
DV D SUR[\ VHUYHU RU E\ GLUHFW DFFHVV WR WKH VHUYHU L
85, ,Q WKLV H[DPSOH WKH EURZVHU RSHQV D QHWZRUN FRQQ
VHUYHU DW H[DPSOH FRP DQG VHQGV D *(7 PHVVDJH DV VSl
SURWRFRO UHTXHVWLQJ D UHSUHVHQWDWLRQ RI WKH UHVRXL

7KH VHUYHU VHQGY D UHVSRQVH PHVVDJH WR WKH EURZVHU

+773 SURWRFRO 7KH PHVVDJH FRQVLVWY RI VHYHUDO KHDGH1
EURZVHU UHDGY WKH KHDGHUVY OHDUQV IURP WKH &RQWHQW
PHGLD W\SH RI WKH UHSUHVHQWDWLRQ LV LPDJH MSHJ UHD (
PDNH XS WKH UHSUHVHQWDWLRQ GDWD DQG UHQGHUV WKH LI

7KLV VHFWLRQ GHVFULEHV WKH DUFKLWHFWXUDO SULQFLSOHV DQ
EHWZHHQ DJHQWV LQFOXGLQJ VXFK WRSLFV DV QHWZRUN SURWRI
LQWHUDFWLRQV EHWZHHQ WKH :HE DV D VIVWHP DQG WKH SHRSOF
‘HE LV D KLJKO\ GLVWULEXWHG V\VWHP DIIHFWV DUFKLWHFWXUDO
LQWHUDFWLRQV

8vLQJ D 85, WR $FFHVV D 5HVRXUFH

$IJHQWYV PD\ XVH D 85, WR DFFHVV WKH UH I dé&jdfe@@rdhGthe HVRXUFH W
URI $FFHVV PD\ WDNH PDQ\ IRUPV LQFOXGLQJ UHWULHYLQJ D UHS
LQVWDQFH E\ XVLQJ +773 *(7 RU +($' DGGLQJ RU PRGLI\LQJ D UH
IRU LQVWDQFH E\ XVLQJ +773 3267 RU 387 ZKLFK LQ VRPH FDVHYV
RI WKH UHVRXUFH LI WKH VXEPLWWHG UHSUHVHQWDWLRQV DUH L
GHOHWLQJ VRPH RUDOO UHSUHVHQWDWLRQV RI WKH UHVRXUFH |
ZKLFK LQ VRPH FDVHV PD\ UHVXOW LQ WKH GHOHWLRQ RI WKH UH\

7KHUH PD\ EH PRUH WKDQ RQH ZD\ WR DFFHVV D UHVRXUFH IRU D
GHWHUPLQHYV ZKLFK DFFHVV PHWKRG DQ DJHQW XVHV )RU LQVWD!
*(7 WR UHWULHYH D UHSUHVHQWDWLRQ RI D UHVRXUFH ZKHUHDV
+773 +($" RQ WKH VDPH 85, VLPSO\ WR HVWDEOLVK ZKHWKHU D UH:¢
85, VFKHPHYVY VHW H[SHFWDWLRQV DERXW DYDLODEOH DFFHVV PHW
V FKHPBH &> @ GR QRW O6HFWIi®QGLVFRV\WVWHY WKH VHSDUDWLRQ RI
DQG LQWHUDFWLRQ LQ PRUH GHWDLO )RU PRUH LQIRUPDWLRQ DE
DFFHVV PHWKRGY DQG 85, DGGUHYVVDBERIQ Afuressdblity, &idkthe 7$* ILQGLQ
use of HTTP GET and POST"

S$OWKRXIBBPDVRKHPHVDYH QDPHG DIWHU SURWRFROV WKLV GRHV
VXFK D 85, ZLOO QHFHVVDULO\ UHVXOW LQ DFFHVV WR WKH UHVRX
DQ DIJHQW XVHV D 85, WR UHWULHYH D UHSUHVHQWDWLRQ WKDW
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SUR[LHVY FDFKHV DQG QDPH UHVROXWLRQ VHUYLFHV WKDW DUH L
ZLWK WKH VFKHPH QDPH

obQ\ 85, VFKHPHYV GHILQH D GHIDXOW LQWHUDFWLRQ SURWRFRO ||
UHVRXUFH 7KDW LQWHUDFWLRQ SURWRFRO LV RIWHQ WKH EDVLYV
VFKHPH MXVW DV KWWS 85,V DUH GHILQHG LQ WHUPV RI 7&3 EDV
GRHV QRW LPSO\ WKDW DOO LOQWHUDFWLRQ ZLWK VXFK UHVRXUFH
SURWRFRO )RU H[DPSOH LQIRUPDWLRQ UHWULHYDO VA\VWHPV RIW
D PXOWLWXGH RI 85, VFKHPHV VXFK DV +773 SUR[LHV EHLQJ XVHC
UHVRXUFHV 3UR[LHV FDQ DOVR WR SURYLGH HQKDQFHG VHUYLFH
FRPELQH QRUPDO LQIRUPDWLRQ UHWULHYDO ZLWK DGGLWLRQDO F
PXOWLGLPHQVLRQDO YLHZ RI UHVRXUFHV XVLQJ WKH VDPH SURWR
QRQ DQQRWDWHG :HE /LNHZLVH IXWXUH SURWRFROV PD\ EH GHIL
VIVWHPV XVLQJ HOWLUHO\ GLITHUHQW LQWHUDFWLRQ PHFKDQLVP
LGHQWLILHU VFKHPUBLNVQ BIHHFHOBORMRRUWKRJIRQDO VSHFLILFDWLRQV ¥

3.1.1. Details of retrieving a representation

'"HUHIHUHQFLQJ D 85, JHQHUDOO\ LQYROYHV D VXFFHVVLRQ RI VWt
VSHFLILFDWLRQV DQG LPSOHPHQWHG E\ WKH DJHQW 7KH IROORZL
VSHFLILFDWLRQV WKDW JRYHUQV WKH SURFHVV ZKHSHDWNMHW DJH!
OLQN WKDW LV SDUW RI DQ 69* GRFXPHQW ,Q WKLV H[DPSOH WK
KWWS ZHDWKHU H[DPSOH FRP RD[DFD DQG WKH DSSOLFDWLRQ F
UHWULHYH DQG UHQGHU D UHSUHVHQWDWLRQ RI WKH LGHQWLILHC

6LQFH WKH 85, LV SDUW RI D K\SHUWH[W OLQN LQ DQ 69* GRI
VSHFLILFDWLRQ LV WKH 69* 69 % H@RFRWLIRGEDI WA RIQV >
VSHFLILFDWLRQ LPSRUWY WKH OLQN ;YHPN@ W IZRY GHFRWIEG L
UHVRXUFH WKH GHVWLQDWLRQ IRU WKH OLQN bh¥éf GHILQHG I
DWWULEX®HIREBPHIQW 7KH 69* VSHFLILFDWLRQ JRHV RQ WR
LQWHUSUHVHOHRPH @WDL@Q YROYHY UHWULHYLQJ D UHSUHVHQ
LGHQWL L& BDWWKH. EXWH LQ WKH ;/LQN QDPHVSDFH %\ DF\
FOLFNLQJ ZLWK WKH PRXVH WKURXJK NH\ERDUG LQSXW YRL
YLVLW WKHVH UHVRXUFHV

7KH ;/LQON,/LQN@ VSHFLILFDWLRQ Hr&fL FOKVGHUIIL EXW HWIKH V H F W L
VWDWHY WKDW 7KH YDOXH RI WKH KUHI DWWULEXWH PXVW E
>, (7) 5)& @ RU PXVW UHVXOW LQ D 85, UHIHUHQFH DIWHU
GHVFULEHG EHORZ LV DSSOLHG

7KH 85, VSHFLSE@D WWR® BV WKDW (DFK 85, EHJLQV ZLWK D V
UHIHUV WR D VSHFLILFDWLRQ IRU DVVLJQLQJ LGHQWLILHUV
QDPH LQ WKLV H[DPSOH LV KWWS

>$1$6FKHBHYVWDWHY WKDW WKH KWWS VFKHPH LV GHILQHG
VSHFLILFDWLRQ)8)& @ WHFWLRQ

,Q WKLV 69* FRQWH[W WKH DJHQW FRQVWUXFWV DQ +773 *(7
$)& @ WR UHWULHYH WKH UHSUHVHQWDWLRQ
6HFWLR®)&R! ® GHILQHV KRZ WKH VHUYHU FRQVWUXFWYV D F
PHVVDJH LQFOXGLQJ WKH &RQWHQW 7\SH ILHOG
6HFWLRQ5)&RI & VWDWHV +773 FRPPXQLFDWLRQ XVXDOO\ W
7&3 ,3 FRQQHFWLRQV 7KLV H[DPSOH DGGUHVVHV QHLWKHU
RWKHU VWHSV VXFK DV 'RPEQ UWND\WPRIONWWRI®

7KH DJHQW LQWHUSUHWY WKH UHWXUQHG UHSUHVHQWDWLR
VSHFLILFDWLRQ WKDW FRUUHVSR@WN WQRI W K H GILHB/GKHEVH QHW D \
YDOXH RI WKH +773 &RQWHQW 7\SH LOQ('WKHK3ECAYDQW ,$1
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BUHFLVHO\ ZKLFK UHSUHVHQWDWLRQ V DUH UHWULHYHG GHSHQG'

'KHWKHU WKH 85, RZQHU PDNHV DYDLODEOH DQ\ UHSUHVHQW
"KHWKHU WKH DJHQW PDNLQJ WKH UHTXHVW KDV DFFHVV SUL
UHSUHVHQWDWLRQV WOVHBNMIKH DHBWRLREHRQY FRQWURO

.| WKH 85, RZQHU KDV SURYLGHG PRUH WKDQ RQH UHSUHVHQ
DV +70/ 31* RU 5') LQ GLIIHUHQW ODQJXDJHV VXFK DV (QJO
WUDQVIRUPHG G\QDPLFDOO\ DFFRUGLQJ WR WKH KDUGZDUH
UHFLSLHQW WKH UHVXOWLQJ UHSUHVHQWDWLRQ PD\ GHSHC
DJHQW DQG VHUYHU

7KH WLPH RI WKH UHTXHVW WKH ZRUOG FKDQJHV RYHU WLP|
DUH DOVR OLNHO\ WR FKDQJH RYHU WLPH

$VVXPLQJ WKDW D UHSUHVHQWDWLRQ KDV EHHQ VXFFHVVIXOO\ UH
UHSUHVHQWDWLRQ V IRUPDW ZLOO DIIHFW KRZ SUHFLVHO\ WKH U}
UHVRXUFH VWDWH || WKH UHSUHVHQWDWLRQ FRPPXQLFDWHYVY WKF
LQDFFXUDF\ RU DPELJXLW\ PD\ OHDG WR FRQIXVLRQ DPRQJ XVHUV
GLIITHUHQW XVHUV UHDFK GLITHUHQW FRQFOXVLRQV DERXW ZKDW
DV &, FROOLVLR@®RPH FRPPXQLWLHYV VXFK DV WKH RQHV GHYHOR
HE VHHN WR SURYLGH D IUDPHZRUN IRU DFFXUDWHO\ FRPPXQLFD
LQ D PDFKLQH UHDGDEOH ZD\ ODFKLQH UHDGDEOH VHPDQWLFV PD
DVVRFLDWHG ZLWK QDWXUDO ODQJXDJH GHVFULSWLRQV RI UHVRX

5HSUHVHQWDWLRQ 7\SHV DQG ,QWHUQHW OHGLD 7\S]

$representaton LV GDWD WKDW HQFRGHV LQIRUPDWLRQ DERXW UHVRXL
QRW QHFHVVDULO\ GHVFULEH WKH UHVRXUFH RU SRUWUD\ D OLNH
UHVRXUFH LQ RWKHU VHQVHV RI WKH ZRUG UHSUHVHQW

5HSUHVHQWDWLRQV RI D UHVRXUFH PD\ EH VHQW RU UHFHLYHG X\
SURWRFROV LQ WXUQ GHWHUPLQH WKH IRUP LQ ZKLFK UHSUHVHQ\
+773 IRU H[IDPSOH SURYLGHV IRU WUDQVPLVVLRQ RI UHSUHVHQW
L, QWHUQHW PHBELED VBA\SHYV >

-XVW DV LW LV LPSRUWDQW WR UHXVH H[LVWLQJ 85, VFKHPHV ZKH
EHQHILWY WR XVLQJ PHGLD W\SHG RFWHW VWUHDPV IRU UHSUHVH
ZKHUH D QHZ 85, VFKHPH DQG DVVRFLDWHG SURWRFRO LV WR EH (
ZHDWKHU ZHUH FRQYH\HG WR 1DGLD V EURZVHU XVLQJ D SURWRFF
UHQGHU IRUPDWY VXFK DV WH[W [KPWO [PO DQG LPDJH SQJ ZRXOC
VXSSRUWHG WUDQVPLVVLRQ RI WKRVH WUSR¥LIRHVRIVRD® KRDRO
VSHFLILFDWLRQV ¢t

Good practice: Reuse representation formats

1HZ SURWRFROV FUHDWHG IRU WKH :HE 6+28/' WUDQVPLW UHS
VWUHDPV W\SHG E\ , QWHUQHW PHGLD W\SHV

7KH ,QWHUQHW PHGLD W\SH PHFKDQLVP GRHV KDYH VRPH OLPLWD
VWULQJV GR QRWWORSERIURVUTIRWKHU SDUDPHWHUYV 6HH 7$* LVVXHV
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XULOHGLDDY3BHGLD7\SHODQDJARHRXWFRQFHUQ DVSHFWV RI WKH PH
PHFKDQLVP

3.2.1. Representation types and fragment identifier semantics

7KH  QWHUQHW OHGLD 7\SH GHILQHV WKH VI\QWD[ DQG VHPDQWLFV

LQWURGXNAHIP HQW ,GHQWLLLHWX WKDW PD\ EH XVHG LQ FRQMXQF
UHSUHVHQWDWLRQ

,Q RQH RI KLV ;+70/ SDJHV 'LUN FUHDWHYV D K\SHUWH[W OLQN
SXEOLVKHG RQ WKH :HE +H FUHDW&WHYVY D K\SHUWH[W OLQN ZLW
href="http://www.example.com/images/nadia#hat">Nadia's

hat</a> (PPD YLHZV 'LUN V ;+70/ SDJH LQ KHU :HE EURZVHU DQ(
OLQN 7KH +70/ LPSOHPHQWDWLRQ LQ KHU EURZVHU UHPRYHV
DQG UHTXHVWV WKH LPDJH KWWS ZZZ H[DPSOH FRP LPDJHV
69* UHSUHVHQWDWLRQ RI WKH LPDJH ZLWK ,QWHUQHW PHGLD
(PPD V :HE EURZVHU VWDUWYV XS DQ 69* LPSOHPHQWDWLRQ W
SDVVHV LW WKH RULJLQDO 85, LQFOXGLQJ WKH IUDJPHQW
KWWS ZZZ H[DPSOH FRP LPDJHV QDGLD KDW WR WKLV LPSO
RI WKH KDW WR EH GLVSOD\HG UDWKHU WKDQ WKH FRPSOHWH

1RWH WKDW WKH +70/ LPSOHPHQWDWLRQ L @QnddPstadd theEyhWRZ VHU GLG
or semantics Rl WKH 69* I[IUDJPHQW QRU GRHV WKH 69* LPSOHPHQWDWL
+70/ :HE&*0 5") IUDJPHQW V\QWD[ RU VHPDQWLFVY LW PHUHO\ |}
GHOLPLWHU IURP WKH 85, VIQWD[ >85,@ DQG UHPRYH WKH IUDJPH(
7TKIRRUWKRJIJRQDQVW\Q LPSRUWDQW IHDWXUH RI :HE DUFKLWHFWXUF
(PPD V EURZVHU WR SURYLGH D XVHIXO VHUYLFH ZLWKRXW UHTXL!

7KH VHPDQWLFV RI D IUDJPHQW LGHQWLILHU DUH GHILQHG E\ WKH
UHVXOW IURP D UHWULHYDO DFWLRQ RQ WKH SULPDU\ UHVRXUFH
WKHUHIRUH GHSHQGHQW RQ WKH W\SH RI D SRWHQWLDOO\ UHWUL
UHWULHYDO LV RQO\ SHUIRUPHG LI WKH 85, LV GHUHIHUHQFHG I
VHPDQWLFV RI WKH I UDJPHQW DUH FRQVLGHUHG XQNQRZQ DQG H
LGHQWLILHU VHPDQWLFY DUH RUWKRJRQDO WR 85, VFKHPHYV DQG
VFKHPH VSHFLILFDWLRQV

L, OQWHUSUHWDWLRQ RI WKH I UDJPHQW LGHQWLILHU LV SHUIRUPHG
85, WKH IUDJPHQW LGHQWLILHU LV QRW SDVVHG WR RWKHU V\VWI
PHDQV WKDW VRPH LQWHUPHGLDULHY LQ :HE DUFKLWHFWXUH VXF

IUDJPHQW LGHQWLILHUV DQG WXDW @HGRW HEWRKRQH LGRHTV QRW DI
IRU IUDJPHQWYV

3.2.2. Fragment identifiers and content negotiation

Content negotiation UHIHUV WR WKH SUDFWLFH RI PDNLQJ DYDLODEOH PX
VDPH 85, 1HJRWLDWLRQ EHWZHHQ WKH UHTXHVWLQJ DIJHQW DQG '
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UHSUHVHQWDWLRQ LV VHUYHG XVXDOO\ ZLWK WKH JRDO RI VHUY!I
DJHQW FDQ SURFHVV +773 LV DQ H[DPSOH RI D SURWRFRO WKDW
XVH FRQWHQW QHJRWLDWLRQ

,QGLYLGXDO GDWD IRUPDWY PD\ GHILQH WKHLU RZQ UXOHV IRU X\
VSHFLI\LQJ GLIITHUHQW W\SHV RI VXEVHWY YLHZV RU H[WHUQDO
VHFRQGDU\ UHVRXUFHV E\ WKDW PHGLD W\SH 7KHUHIRUH UHSUH)
FROWHQW QHIJRWLDWLRQ FDUHIXOO\ ZKHQ XVHG ZLWK D 85, WKDW
&RQVLGHU DQ H[DPSOH ZKHUH WKH RZQHU RI WKH 85,

KwWwSsS ZHDWKHU H[DPSOH FRP RD[DFD PDS JLFDWHOD XVHV FRQ\
UHSUHVHQWDWLRQV Rl WKH LGHQWLILHG UHVRXUFH 7KUHH VLWXI

7KH LQWHUSUHWDWLRQ RI JLFDWHOD LV GHILQHG FRQVLVW
VSHFLILFDWLRQV 7KH UHSUHVHQWDWLRQ SURYLGHU GHFLGF
LGHQWLILHU VHPDQWLFY DUH DUH VXIILFLHQWO\ FRQVLVWHC
7TKH LQWHUSUHWDWLRQ RI JLFDWHOD LV GHILQHG LQFRQVL)
VSHFLILFDWLRQV

7KH LQWHUSUHWDWLRQ RI JLFDWHOD LV GHILQHG LQ RQH G
RWKHU

7KH ILUVW VLWXDWLRQ?2FRQVLVWHQW VHPDQWLFV2SRVHV QR SURE

7KH VHFRQG FDVH LV D VHUYHU PDQDJHPHQW HUURU UHSUHVHQW
QHIJRWLDWLRQ WR VHUYH UHSUHVHQWDWLRQ IRUPDWY WKDW KDY
VHPDQWLFV 7KLV VLWX®BWYIFRQ@ OOWMROQOHDGY WR

7KH WKLUG FDVH LV QRW D VHUYHU PDQDJHPHQW HUURU W LV D
%HFDXVH WKH :HE LV D GLVWULEXWHG V\VWHP LQ ZKLFK IRUPDWYV
QRQ XQLIRUP PDQQHU :HE DUFKLWHFWXUH GRHV QRW FRQVWUDLC
GHQRPLQDWRU IRUPDWY &RQWHQW DXWKRUV PD\ WDNH DGYDQW!|
HQVXULQJ UHDVRQDEOH EDFNZDUG FRPSDWLELOLW\ IRU DJHQWYV

,Q FDVH WKUHH EHKDYLRU E\ WKH UHFHLYLQJ DJHQW VKRXOG YD
QHJRWLDWHG IRUPDW GHILQHV IUDJPHQW LGHQWLILHU VHPDQWLF
GHILQH IUDJPHQW LGHQWLILHU VHPDQW VEWY HWY NH HRUIURDID BAKEARY GIE) \
WKH XVHU KDV JLYH®QSBRD VRIQWGBHWIERQDO VXJIJHVWHG DIJHQW EF

6HH UHODWHGS57H*QL ¥ Y X/H
,QFRQVLVWHQFLHY EHWZHHQ 5HSUHVHQWDWLRQ 'DW

6XFFHVVIXO FRPPXQLFDWLRQ EHWZHHQ WZR SDUWLHYVY GHSHQGV R
XQGHUVWDQGLQJ RI WKH VHPDQWLFV RI HIFKDQJHG PHVVDJHV ER
WKHUH PD\ EH LQFRQVLVWHQFLHY EHWZHHQ D PHVVDJH VHQGHU V
REVHUYHG LQ SUDFWLFH RI LQFRQVLVWHQFLHVY EHWZHHQ UHSUH\

+ 7KH DFWXDO FKDUDFWHU HQFRGLQJ RI D UHSUHVHQWDWLRQ
encoding DWWULEXWH LQ DQ ;0/ GHFODUDWLRQ LV LQFRQVLVW
LQ WKH UHSUHVHQWDWLRQ PHWDGDWD H J XWI VSHFLIL
+773 KHDGHU

+ 7TK)DPHVSDFH Rl WKH URRW HOHPHQW RI :0/ UHSUHVHQWDW
VSHFLILHG E\ WKH [POQV DWWULEXWH LV LQFRQVLVWHQW
ILHOG LQ DQ +773 KHDGHU
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2Q WKH RWKHU KDQG WKHUH LV QR LQFRQVLVWHQF\ LQ VHUYLQJ
WH[W SODLQ IRU H[DPSOH DV WKLV FRPELQDWLRQ LV OLFHQVHC

5HFHLYLQJ DIJHQWYV VKRXOG GHWHFW SURWRFRW URE RHFIRWWHHIQ F L

Constraint: Data-metadata inconsistency

$IJHQWYV 0867 127 LIJQRUH PHVVDJH PHWDGDWD ZLWKRXW WKH

7KXV IRU HIDPSOH LI WKH SDUWLHV UHVSRQVLEOH IRU ZHDWKHL
VDWHOOLWH SKRWR RI 2D[DFD DV LPDJH JLI LQVWHDG RI LPDJH
D SUREOHP 1DGLD V EURZVHU PXVW QRW LIQRUH WKH SUREOHP |
LPDJH ZLWKRXW 1DGLD V FRQVHQW 1DGLD V EURZVHU FDQ QRWL|
1DGLD DQG WDNH FRUUHFWLYH DFWLRQ

JXUWKHUPRUH UHSUHVHQWDWLRQ SURYLGHUVY FDQ KHOS UHGXFH
FDUHIXO DVVLIJQPHQW RI UHSUHVHQWDWLRQ PHWDGDWD HVSHFLELC
UHSUHVHQWDWLRQVPHTKHD WHBWVR@®RSQUHYHQWY DQ H[DPSOH RI
UHGXFLQJ WKH ULVN RI HUURU E\ SURYLGLQJ QR PHWDGDWD DERX
;0/

7KH DFFXUDF\ RI PHWDGDWD UHOLHVY RQ WKH VHUYHU DGPLQLVWU
DQG WKH VRIWZDUH WKDW WKH\ XVH 3UDFWLFDOO\ WKH FDSDELC
UHODWLRQVKLSY PD\ EH WKH OLPLWLQJ IDFWRUV

7KH DFFXUDF\ RI WKHVH DQG RWKHU PHWDGDWD ILHOGV LV MXVW
UHVRXUFHV ZKHUH D OLWWOH ELW RI WKRXJKW DQG SURJUDPPLQ
D KXJH QXPEHU RI UHVRXUFHYV

2IWHQ WKHUH LV D VHSDUDWLRQ RI FRQWURO EHWZHHQ WKH XVHL
UHVRXUFHVY DQG WKH VHUYHU PDQDJHUV ZKR PDLQWDLQ WKH :HE
JHQHUDOO\ WKH :HE VLWH VRIWZDUH WKDW SURYLGHV WKH PHWDC
IROORZV WKDW FRRUGLQDWLRQ EHWZHHQ WKH VHUYHU PDQDJHUYV

Good practice: Metadata association

6HUYHU PDQDJHUYV 6+28/' DOORZ UHSUHVHQWDWLRQ FUHDWRU
DVVRFLDWHG ZLWK WKHLU UHSUHVHQWDWLRQV

,Q SDUWLFXODU FRQWHQW FUHDWRUV QHHG WR EH DEOH WR FRQ'
WKH FKDUDFWHU HQFRGLQJ IRU SURSHU LQWHUQDWLRQDOL]DWLR

7KH 7%$* |ILQ@ho@tdtive Metadata®” GLVFXVVHYV LQ PRUH GHWDLO KRZ WR KD
GDWD PHWDGDWD LQFRQVLVWHQF\ DQG KRZ VHUYHU FRQILIJXUDWL
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6DIH ,QWHUDFWLRQV

1DGLD V UHWULHYDO RI ZHDWKHU LQIRUPDWLRQ DQ H[DPSOH RI D
DV D VDIH LQWakih2mRwdnRQVIRQH ZKHUH WKH DJHQW GRHV QRW LQ
EH\RQG WKH LQWHUDFWLRQ $Q DJHQW PD\ LQFXU DQ REOLJDWLR(
VLIJQLQJ D FRQWUDFW ,l1 DQ DJHQW GRHV QRW KDYH DQ REOLJDW
QRW KDYH WKDW REOLJDWLRQ DIWHUZDUGYV

2WKHU :HE LQWHUDFWLRQV UHVHPEOH Ruhsté hiéraetionsH MODKDQ TXHUL
FDXVH D FKDQJH WR WKH VWDWH RI D UHVRXUFH DQG WKH XVHU P
FRQVHTXHQFHV RI WKHVH LOWHUDFWLRQV 8QVDIH LOQOWHUDFWLRQ
SRVWLQJ WR D OLVW RUNRG,IQ\WKLY FEGRDQWHE[DW HVWKH ZRUG XQVDI
QHFHVVDULO\ PHDQ GDQJHURXV WKH WHUP5)¥DIH@ IDQEVHG LQ V
XQVDIH LV WKH QDWXUDO RSSRVLWH

1DGLD GHFLGHY WR ERRN D YDFDWLRQ WR 2D[DFD DW ERRNL(
GDWD LQWR D VHULHV RI RQOLQH IRUPVY DQG LV XOWLPDWHO\
WR SXUFKDVH WKH DLUOLQH WLFNHWYVY 6KH SURYLGHV WKLV L
VKH SUHVVHV WKH 3XUFKDVH EXWWRQ KHU EURZVHU RSHQYV
WR WKH VHUYHU DW ERRNLQJ H[DPSOH FRP DQG VHQGV D PH
GDWD XVLQJ WKH 3267 PXWKRIH ZQUWMHDGEPZRYKHY WR FKDQJI
WKH VWDWH RI WKH VA\VWHP E\ H[FKDQJLQJ PRQH\ IRU DLUOLQ

7KH VHUYHU UHDGV WKH 3267 UHTXHVW DQG DIWHU SHUIRUPL
UHWXUQV D PHVVDJH WR 1DGLD V EURZVHU WKDW FRQWDLQV
Rl1 1DGLD V UHTXHVW 7KH UHSUHVHQWDWLRQ GDWD LV LQ ;+7
SULQWHG RXW IRU 1DGLD V UHFRUGYV

1RWH WKDW QHLWKHU WKH GDWD WUDQVPLWWHG ZLWK WKH 3
UHVSRQVH QHFHVVDULO\ FRUUHVSRQG WR DQ\ UHVRXUFH LGH

6DIH LQWHUDFWLRQV DUH LPSRUWDQW EHFDXVH WKHVH DUH LQWF
FRQILGHQFH DQG ZKHUH DJHQWV LQFOXGLQJ VHDUFK HQJLQHV DC
WKH XVHU FDQ IROORZ K\SHUWH[W OLQNV VDIHO\ 8VHUV RU DJH
FRPPLW WKHPVHOYHV WR DQ\WKLQJ E\ TXHU\LQJ D UHVRXUFH RU |

Principle: Safe retrieval

$IJHQWYV GR QRW LQFXU REOLJDWLRQV E\ UHWULHYLQJ D UHSU

JRU LQVWDQFH LW LV LQFRUUHFW WR SXEOLVK D 85, WKDW ZKHQ
VXEVFULEHV D XVHU WR D PDLOLQJ OLVW 5HPHPEHU WKDW VHDUF
OLQNYV
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7KH IDFW WKDW +773 *(7 WKH DFFHVV PHWKRG PRVW RIWHQ XVHG
LV VDIH GRHV QRW LPSO\ WKDW DOO VDIH LQWHUDFWLRQV PXVW E
WKHUH PD\ EH JRRG UHDVRQV VXFK DV FRQILGHQWLDOLW\ UHTXL
OHQIJWK WR FRQGXFW DQ RWKHUZLVH VDIH RSHUDWLRQ XVLQJ D |
XQVDIH RSHUDWLRQV HJ +773 3267

JRU PRUH LQIRUPDWLRQ DERXW VDIH DQG XQVDIH RSHUDWLRQV X\
KDQGOLQJ VHFXULW\ FRQFHUQY DURXQG WKH XWRIsRI +773 *(7 VHF
Addressability, and the use of HTTP GET and POST"

3.4.1. Unsafe interactions and accountability

1DGLD SD\V IRU KHU DLUOLQH WLFNHWYV RQOLQH WKURXJK D
DERYH 6KH UHFHLYHV D :HE SDJH ZLWK FRQILUPDWLRQ LQIRI
ERRNPDUN LW VR WKDW VKH FDQ UHIHU WR LW ZKHQ VKH FDOI
1DGLD FDQ SULQW RXW WKH UHVXOWY RU VDYH WKHP WR D IL
ERRNPDUN WKHP

7TUDQVDFWLRQ UHTXHVWY DQG UHVXOWY DUH YDOXDEOH UHVRXUF
XVHIXO WR EH DEOH WR SUHHUM UVWR QMK BB RZAWWKHD LQ SUDFWLFH 1L
FDQQRW ERRNPDUN KHU FRPPLWPHQW WR SD\ H[SUHVVHG YLD WK
FRPSDQ\V DFNQRZOHGJPHQW DQG FRPPLWPHQW WR SURYLGH KHU
UHVSRQVH WR WKH 3267

7KHUH DUH ZzD\V WR SURYLGH SHUVLVWHQW 85,V IRU WUDQVDFWLF
WUDQVDFWLRQ UHTXHVWYVY XVHU DJHQWY FDQ SURYLGH DQ LQWHU
WKH XVHU DJHQW KDV LQFXUUHG DQ REOLIJDWLRQ RQ EHKDOI RI W
DOORZVY UHSUHVHQWDWLRQ SURYLGHUV WR DVVRFLDWH D 85, ZLW
XVLQJ WKH &RQWHQW /RFDWLRQ KHDGHY)&HWFULEHG LQ VHFWLE
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5HSUHVHQWDWLRQ ODQDJHPHQW

6LQFH 1DGLD ILQGV WKH 2D[DFD ZHDWKHU VLWH XVHIXO VKH
'LUN UHFRPPHQGLQJ WKDW KH FKHFN RXW KWWS ZHDWKHU F
FOLFNV RQ WKH UHVXOWLQJ K\SHUWH[W OLQN LQ WKH HPDLO

QRW IRXQG 'LUN WULHYV DJDLQ WKH QH[W GD\ DQG UHFHL
QHZV WKDW LV WZR ZHHNV ROG +H WULHV RQH PRUH WLPH \
UHSUHVHQWDWLRQ WKDW FODLPV WKDW WKH ZHDWKHU LQ 2D]
IULHQGYV LQ 2D[DFD WHOO KLP E\ SKRQH WKDW LQ IDFW LW LV
WKDW WKH 85, RZQHUVY DUH XQUHOLDEOH RU XQSUHGLFWDEOF
FKRVHQ WKH :HE DV D FRPPXQLFDWLRQ PHGLXP WKH RZQHU K
GXH WR LQHIITHFWLYH UHSUHVHQWDWLRQ PDQDJHPHQW

$ 85, RZQHU PD\ VXSSO\ |HUR RU PRUH DXWKRULWDWLYH UHSUHVH
E\ WKDW 85, 7KHUH LV D EHQHILW WR WKH FRPPXQLW\ LQ SURYLG

Good practice: Available representation

$ 85, RZQHU 6+28/' SURYLGH UHSUHVHQWDWLRQV RI WKH UHVF

JRU H[DPSOH RZQHUV RI ;0/ QDPHVSDFH 85,V VKIRXHED\VGSRFH WKHP W
GRFXPHQW

-XVW EHFDXVH UHSUHVHQWDWLRQY DUH DYDLODEOH GRHV QRW Pt
UHWULHYH WKHP ,Q IDFW LQ VRPH FDVHV WKH RSSRVLWH LV WU X

Principle: Reference does not imply dereference

$Q DSSOLFDWLRQ GHYHORSHU RU VSHFLILFDWLRQ DXWKRU 6+
UHWULHYDO RI UHSUHVHQWDWLRQV HDFK WLPH WKH\ DUH UHI

'"HUHIHUHQFLQJ D 85, KDV D SRWHQWLDOO\ VLJQLILFDQW FRVW L
PD\ KDYH VHFXULW\ LPSOLFDWLRQVY DQG PD\ LPSRVH VLIJQLILFDQ\
DSSOLFDWLRQ 'HUHIHUHQFLQJ 85,V VKRXOG EH DYRLGHG H[FHSW

7KH IROORZLQJ VHFWLRQV GLVFXVV VRPH DVSHFWV Rl UHSUHVHQ\
SURPR®S,LQEHUVLVWHQFRD QD ILFFHVY WR UHVRXDEMSSRUWLQJ
QDYLJDWLRQ t
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3.5.1. URI persistence

$V LV WKH FDVH ZLWK PDQ\ KXPDQ LQWHUDFWLRQV FRQILGHQFH 1L
RQ VWDELOLW\ DQG SUHGLFWDELOLW\ )RU DQ LQIRUPDWLRQ UHVF
FRQVLVWHQF\ R UHSUHVHQWDWLRQV 7KH UHSUHVHQWDWLRQ SUF
VXIILFLHQWO\ FRQVLVWHQW DOWKRXJK WKDW GHWHUPLQDWLRQ J
DFFRXQW

$OWKRXIK SHUVLVWHQFH LQ WKLV FDVH LV REVHUYDEOH DV D UH\
URI persistence LV XVHG WR GHVFULEH WKH GHVLUDEOH SURSHUW\ WKD
UHVRXUFH D 85, VKRXOG FRQWLQXH LQGHILQLWHO\ WR UHIHU WR

Good practice: Consistent representation

$ 85, RZQHU 6+28/' SURYLGH UHSUHVHQWDWLRQV RI WKH LGHC
FRQVLVWHQWO\ DQG SUHGLFWDEO\

85, SHUVLVWHQFH LV D PDWWHU RI SROLF\ BR,GREZRFRMIHVNPHQW RQ \
FKRLFH RI D SDUWLFXODU 85, VFKHPH SURYLGHY QR JXDUDQWHH V
WKDW WKH\ ZLOO QRW EH SHUVLVWHQW

+77353& @ KDV EHHQ GHVLJQHG WR KHOS PDQDJH 85, SHUVLVWH
UHGLUHFWLRQ XVLQJ WKH [[ UHVSRQVH FRGHVY SHUPLWYV VHUYH!L
QHHGV WR EH WDNHQ E\ WKH DJHQW LQ RUGHU WR IXOILOO WKH U
DVVRFLDWHG ZLWK WKH UHVRXUFH

,Q DGGEWQRQIQW QB ORW LDWRIPFRRWHY FRQVLVWHQF\ DV D VLWH PDC
GHILQH QHZ 85,V ZKHQ DGGLQJ VXSSRUW IRU D QHZ IRUPDW VSHFL
VXSSRUW FRQWHQW QHJRWLDWLRQ VXFK DV )73 UHTXLUH D QHZ

LQWURGXFHG ,PSURSHU XVH RI FRQWHQW QHJRWLDWLRQ FDQ OHI

JRU PRUH GLVFXVVLRQ DERXW&EFERBIHUVLVWHQFH VHH >
3.5.2. Linking and access control

WLV UHDVRQDEOH WR OLPLW DFFHVV WR D UHVRXUFH IRU FRPPF
EXW PHUHO\ LGHQWLI\LQJ WKH UHVRXUFH LV OLNH UHIHUULQJ WR
FLUFXPVWDQFHY SHRSOH PD\ KDYH DJUHHG WR NHHS WLWOHV RU
ERRN DXWKRU DQG D SXEOLVKHU PD\ DJUHH WR NHHS WKH 85, RI ¢
VHFUHW XQWLO DIWHU WKH ERRN LV SXEOLVKHG RWKHUZLVH WK

$V DQ DQDORJ\ 7KH RZQHUV RI D EXLOGLQJ PLJKW KDYH D SROLF\
EXLOGLQJ YLD WKH PDLQ IURQW GRRU DQG RQO\ GXULQJ EXVLQH)
EXLOGLQJ DQG ZKR PDNH GHOLYHULHV WR LW PLJKW XVH RWKHU
ZRXOG EH HQIRUFHG E\ D FRPELQDWLRQ RI VHFXULW\ SHUVRQQHO
ORFNV DQG SDVV FDUGV 2QH ZRXOG QRW HQIRUFH WKLV SROLF\ E
HQWUDQFHV QRU E\ UHTXHVWLQJ OHJLVODWLRQ UHTXLULQJ WKH
DQ\RQH WR UHYHDO WKH IDFW WKDW WKHUH DUH RWKHU GRRUV W
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1DGLD VHQGV WR 'LUN WKH 85, RI WKH FXUUHQW DUWLFOH VK
'LUN IROORZV WKH K\SHUWH[W OLQN DQG LV DVNHG WR HQWH!]
SDVVZRUG 6LQFH 'LUN LV DOVR D VXEVFULEHU WR VHUYLFHV
ZHDWKHU H[DPSOH FRP KH FDQ DFFHVV WKH VDPH LQIRUPDYV
DXWKRULW\ IRU ZHDWKHU H[DPSOH FRP FDQ OLPLW DFFHVYV )\
SURYLGH WKH EHQHILWYV RI 85,V

7KH :HE SURYLGHY VHYHUDO PHFKDQLVPV WR FRQWURO DFFHVV W
QRW UHO\ RQ KLGLQJ RU VXSSUHVVLQJ 85,V IRU WKRVH UHVRXUFH
I L Q G'DE&ep Linking' in the World Wide Web"

3.5.3. Supporting Navigation

,W LV D VWUHQJIJWK RI :HE $UFKLWHFWXUH WKDW OLQNV FDQ EH PL
DQ LOWHUHVWLQJ SDUW RI WKH :HE FDQ VKDUH WKLV H[SHULHQFH

1DGLD DQG 'LUN ZDQW WR YLVLW WKH OXVHXP RI :HDWKHU )RL
JRHV WR KWWS PDSV H[DPSOH FRP ORFDWHV WKH PXVHXP

KWWS PDSV H[DPSOH FRP RD[DFD"ODW ORQ VFDO
JRHV WR KWWS P\PDSV H[DPSOH FRP ORFDWHV WKH PXVHX
KWWS P\PDSV H[DPSOH FRP JHR"VHVVLRQ,"' XVHU," '"LUN

UHDGV 1DGLD V HPDLO DQG LV DEOH WR IROORZ WKH OLQN WHF
HPDLO IROORZV WKH OLQN DQG UHFHLYHV DQ HUURU PHVVD.
KDV WR VWDUW DJDLQ IURP KWWS P\PDSV H[DPSOH FRP DQ
RQFH PRUH

JRU UHVRXUFHV WKDW DUH JHQHUDWHG RQ GHPDQG PDFKLQH JHCQ
UHVRXUFHV WKDW PLJKW XVHIXOO\ EH ERRNPDUNHG IRU ODWHU S
PDQDJHUV VKRXOG DYRLG QHHGOHVVO\ UHVWULFWLQJ WKH UHXVD
UHVWULFW LQIRUPDWLRQ WR D SDUWLFXODU XVHU DV PLIJKW EH \
HIDPSOH GHVLJQHUV VKRXFE KWH FCRBW BPRIG KIWHV PV

, QWHUDFWLRQV FRQGXFWHG ZLWK +773 3267 ZKHUH +773 *(7 FRXC

QDYLIJDWLRQ SRVVLELOLWLHYV 7KH XVHU FDQQRW FUHDWH D ERRN
3267 WUDQVDFWLRQV GR QRW W\SLFDOO\ UHVXOW LQ D GLIITHUHQYV

)XWXUH 'LUHFWLRQV IRU  QWHUDFWLRQ

7TKHUH UHPDLQ RSHQ TXHVWLRQV UHJDUGLQJ :HE LQWHUDFWLRQV
WKLY GRFXPHQW WR DGGUHVYVY LQ PRUH GHWDLO WKH UHODWLRQV
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KHUHH@ 6HUYLFHNU WR SHHU VA\VWHPV LQVWDQW PRVVIALQJ VI\VV
VWUHDPLQJ DXGLR ¥)XFK @V 5008 ¥RLFH RYHU 53& VX@&K DV 6,3 >

'‘DWD )RUPDWYV

$ GDWD IRUPDW VSHFLILFDWLRQ IRU H[DPSOH IRU ;+70/ 5') :0/ 6
HPERGLHY DQ DJUHHPHQW RQ WK H IF 8U ¥ i @/DABDMHRIS! UIHL WD WY LGROQV R
IRUPDW XVHG RQ WKH :HE ZDV +70/ 6LQFH WKHQ GDWD IRUPDWYV
DUFKLWHFWXUH GRHV QRW FRQVWUDLQ ZKLFK GDWD IRUPDWYV FRC
LPSRUWDQW EHFDXVH WKHUH LV FRQVWDQW HYROXWLRQ LQ DSSO
DQG UHILQHPHQWYV RI H[LVWLQJ IRUPDWY $OWKRXJK :HE DUFKLW}
QHZ GDWD IRUPDWY WKH FUHDWLRQ DQG GHSOR\PHQW RI QHZ IRL
WKHP LV H[SHQVLYH 7KXV EHIRUH LQYHQWLQJ D QHZ GDWD IRUP
GHVLJQHUV VKRXOG FDUHIXOO\ FRQVLGHU UH XVLQJ RQH WKDW L\

JRU D GDWD IRUPDW WR EH XVHIXOO\ LOWHURSHUDEOH EHWZHHQ
UHDVRQDEOH HIWHQW DERXW LWV VIQWD[ DQG VHPDQWLFV 6KDU
SURPRWHY LQWHURSHUDELOLW\ EXW GRHV QRW LPSO\ FRQVWUDLC
GDWD FDQQRW FRXQW RQ EHLQJ DEOH WR FRQVWUDLQ WKH EHKDY

%HORZ ZH GHVFULEH VRPH FKDUDFWHULVWLFV RI D GDWD IRUPDW
DUFKLWHFWXUH 7KLV GRFXPHQW GRHVY QRW DGGUHVV JHQHUDOO\
VSHFLILFDWLRQ VXFK DV UHDGDELOLW\ VLPSOLFLW\ DWWHQWLRC
QHHGV DFFHVVLELOLW\ QRU LQWH UMWAKIRMHIFOULA D /@ RB HALHL ¥ B B/
LOFOXGHYVY UHIHUHQFHV WR DGGLWLRQDO IRUPDW VSHFLILFDWLRQ

%LQQDU\ DQG 7TH[WXDO 'DWD )RUPDWYV

%LQEDU\ GDWD IRUPDWY DUH WKRVH LQ ZKLFK SRUWLRQV RI WKH G
FRPSXWHU SURFHVVRUV IRU H[DPSOH ELW OLWWOH HQGLDQ WZ
GRXEOH SUHFLVLRQ IORDWLQJ SRLQW 7KH SRUWLRQV RI GDWD VF
SRLQWHUV DQG FRPSUHVVHG GDWD RI DOO VRUWYV

$ WH[WXDO GDWD IRUPDW LV RQH LQ ZKLFK WKH GDWD LV VSHFLIL
RI FKDUDFWHUV +70/ ,QWHOQHDNW HG DROP MUY WOHJ W X D O
,QFUHDVLQJO\ LQWHUQDWLRQDOL]HG WH[WXDO GCG®W&®2IRRIPDWYV Ul
IRU FKDUDFWHU GHILQLWLRQV

,] D GDWD IRUPDW LV WH[WXDO DV GHILQHG LQ WKLY VHFWLRQ W
VHUYHG ZLWK D PHGLD W\SH EHJLQQLQJ ZLWK WH[W $OWKRXJIK
PDQ\ ;0/ EDVHG IRUPDWY GR QRW FRQVLVW SULPDULO\ RI SKUDVH\
VHFWLRER® W\SHV IRU IBU tVVXHV WKDW DULVH ZKHQ WH[W LV
FRQMXQFWLRQ ZLWK DQ ;0/ EDVHG IRUPDW

,Q SULQFLSOH DOO GDWD FDQ EH UHSUHVHQWHG XVLQJ WH[WXDO
FRQWHQW HJ DXGLR DQG YLGHR DUH JHQHUDOO\ UHSUHVHQWH

7KH WUDGH RIIV EHWZHHQ ELQDU\ DQG WH[WXDO GDWD IRUPDWYV [
DSSOLFDWLRQ GHSHQGHQW %LQDU\ IRUPDWY FDQ EH VXEVWDQWL
FRPSOH[ SRLQWHU ULFK GDWD VWUXFWXUHV $OVR WKH\ FDQ EH |
WKRVH FDVHV ZKHUH WKH\ FDQ EH ORDGHG LQWR PHPRU\ DQG XVFE
1RWH KRZHYHU WKDW VXFK FDVHVY DUH UHODWLYHO\ XQFRPPRQ I
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