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Introduction

7K HBER KD®DQWH [ VX RW RBDRFOVP EWNR ®E XVHBGDWDUNKSHU\RQGBFKHPD
O D Q J XDKIISWD SGHLLV F XAWH [FVRKUDRID W U I @ COFD VM RGN KX U BV D B\ Q WCH Y H GER\S K B
DXWBRBVLGHYHOBRSHRE2IWH[WRDBRE') D\DQ{[DP KW KMHU D G\W RQIMMCR H
FRQVLGHUHG

Early Web Technologies

7KEHB RRN @V KD GO\ U L P EHIFDKHWRIS R KO GHZR X UREH B D JBIPRR P SRV HE
SDJH@ K HR YR XW HANGH WRWAHN-H X R W@ K HW IR U PROIW KZHH 2 D W H W H B H USHO H R W\
SUH DH\EW MREESWR § O HDRVGHE MUWYKE KN UHH. WAKOHXUARWB R P S D@V[K HRAWP D XWDKE * 0/ R U
ZHUH FORVHG V\VWHPV WKDW UHTXLUHG XVLQJ VSHFLILF WRROV
7KBURWRWREB E77ZDEDVRIGOR QB ULRN BIH7 )L @ U H DWH [QI3 % B O L FDURVRRAVR O V
VXPEKE0731173'HV S MHHR QJ FAMIH HGRIWE FV8 X RO/ RRNIGHR P S H WLKWDRWES Q D U \
IR U P DWAVKDS S O L RIDDA #DBU@I H DL W K ZH [F H S W, PFS@W P H'Y WAHES U R WRFWR O MR U
SURJUD PPMIUIL DEK R F HWWL VQLED @ RVQ X WX ROLIEH ZHE H U LIGF® | W H UWQR.RQ
H[LVWLQJ WRROV HVSHFLDOO\ RSHQ VRXUFH RQHV
"HY H O R SKPIHSW/R YSHUGI MAVB\R V ZILEDGIW H UR D WDWBURWRRRRW61 (', RU
: VHULHVY DQG FRORXUHG ERRN 7KHVH IDLOHG WR GHOLYHU D ZRUOG ZLG

F %LQDU\ IRUPDWY SURWRFROV DQG QRW KXPDQ UHDGDEOH

$F 5HTXLUHG FRPSOH[ HQFRGLQJ GHFRGLQJ DQG SURFHVVLQJ

¥ 7KH VWDQGDUGY ZHUH SURSULHWDU\ RU H[SHQVLYH WR EX\

++DG OLWWOH H[LVWLQJ RSHQ VRXUFH VRIWZDUH WKDW FRXOG EH XVH

KLFXH WDHYQJQLIEFPD QRAG\R SWKRQ ZGI\®V RRNe HF DWWHH F K Q RQR RGMEHD V \
IREHR ®/GRHW) Y R D YW BRD &H DFVAW W BRWQH F K QHLFSDHAJQ. S IR 8tG B/ Z D ¥R RHQ R DJIXKG
ZDV VLPSOH HQRXJK WR WHDFK SHRSOH VLPSOH HQRXJK WR EH H[SODLQ

Web Markup

0D U NIXBP H W IRADGY Q R W B WMLREDWW HATAVQ WAHEBIEG G L VI DR R 1D I BARMRMR) Q R W B TWAH[ GV
LY HDIQRMWHRHDS Q L F R &/HZIQE Q Q R WIDGN\DLUIRNDESQ J XXOIHREV KZHH B USHJ L P DL QLOONGKEDA

W R D P D U NB USMU H VLHYY WIAHDW R XAQKEHQ Q R W Bl WINKER H O IZAKHAWHKITHO Q R \\DDSVB IOR IQIH/
DOWHWIDAWMPBWXS LV PXFK UDUHU WKDQ LQOLQH 7KHUH DUH WZR LPSRL

Presentational Markup
7K B Q Q R WEMHW E RKREXM RAHH\ WR E EBGH U F HZLLYWARS PKHX P V@l QAXHDRY L V X DYQ. 6 ZWHHED G
R®GLVSODR®S UIRQWR D X UDIOHDD U®; +7 0/ W K IDVHQ OR. QBINA\SBINHO H P W QRKV
D¥b> <font> <i> DX WKDW FRUUHVSRQG WR SK\WLFDO SULQWLQJ WHUPV
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Descriptive or Semantic Markup
7KBQQRVEHW EREBMMHH WD QY RAB VK V@KW KOEK W KLRQUNW RIS R U W B/GEHH [ W
RDPRURUP®HVFULWER® WK HHDWHO H P M R MKeblockquote>  <em> D Q<&trong>
ZKLFK IRU HIDPSOHPSRDVWYXHBKW GR QRW WHOO \RX KRZ WKH HPSKDVL)\

6HPD QW URXENRY MKHWRIPDUNRSE QF R GDWRIDAS U L POVHRD VRILO/ DQRED QRWKHU
IRUPDWY DQG LV GLVFXVVHG LQ WKH IROORZLQJ VHFWLRQV

XML

0/ LW KPHD LZH B D WD Q J D IIBD WRPHD LRD U NXISQ J X DR M U H WHIDE LWRUWH. GHVSUHDG
W KT/ W I/.R X$S/0 H DAKWD J O H BAUIDIH NHAB / VW RIAD U NDVBPHR \B\R S X GIDEID VRI@ Q
HDUDQMBXFBDUBRUWHRPSOHBE U NXSQJRDDDMNGZKLEKN \LEONVRI@W RBWNIXSQJIXDJIHV
JRLQJ EDFN IRU GHFDGHYV

10/ P D UNXSYWZ\R \ SRIW DW\R Q Q RW/HBHR/ G WHHIHP H & WIRKK VEVWK V HEGH | ROUQHS | VWHKOH
FRQWIQEW W U Z K X BHMY HD® RZQIMIO H P WER GHS[ WLLLD R U P D KVHL @ B PQH0PVE MAHU L W\ H Q
DQJOH EODRNMBIMY QDPH QW KIHW W ULLE X WGV Bl O W PIHI\G BVLRIM H1Y D @ X H WKR
GXSOLFDWH NH\V OLNH

<name key=OvalueO>E</name>

, K DW ZIRX L O'R WERRY@\D L G\W WHHR GZH B G IR U FK BBRHAWHIO H PMOBX\VEME DO D QF H G
DQG WKH RSWLRQDO '7' YDOLGDWLRQ WKDW FDQ FRQVWUDLQ ERWK WKH |
0/ KDR/DQRW K/KISSRWW E RQ RORRDZYW R U U IVGIRAY O H PFHIDPH @ IRD P H V SVIRF H
OLQRD RWERFXPHQWRD QLS XK GOLWDID V | R IR DRQRIRYD § ¥ K BPMDQ J XGDMAD EDV H V
WR VWRUH LW DQG HQWLUH TXHU\ DQG SURJUDPPLQJ ODQJXDJHV GHVLJQ
0/ LVRRAGHYV F WhdEmeptd W HP[W HZG WP B U NOXISNYHIDA L QVDXWIMEHE U NXDSVODDZ H O O
Ddata YDOLGDWLQJ WKH VWUXFWXUH W\SHV DQG V\QWD[ Rl FRQWHQW ° W
$ W KLR/LLGWAL PB/ L DY H B'D W WBIHF K QRIORKG H V $ QHUDEEY W X $ SIRQEMHS O R\ FAHQ W
ZHOQGHUN QMTRBRVIIRGHY HO R SKBYSH F LIDEHIS H Y H O R\&H WVMQ \ W MLKEDIMYO R Q J
VW D Q & DR BHMY R W KFRX W R BALK/LRY BFZRAXIODGER KE@® G | | H U HIQLBVIDSIHQR RF X D MG
OLVWLQJ DOO WKH :0/ FULWLFLVPV EXW WKH PDLQ SRLQWYV UHOHYDQW W

Hard for humans to read

7KH DQJOH EUDFNHWY DURXQG HOHPHQWY PDNH LW KDUG WR VHH WKH
Hard for humans to write

%DODQFLQJ VWDUW HQG HOHPHQWYV LV HUURU SURQH DQG KDUG WR VF
Ugly

$ KLJKO\ VXEMHFWLYH FULWLFLVP 6RPH ZLVK WKH DQJOH EUDFNHWYV Z
Namespaces

7KHVH DUH FRQWURYHUVLDO DV DQ HI/WHQVLRQ PHFKDQLVP WR VRPH

No built-in datatypes, validation or support for URIs
$ VDG D WRIJ P DWW U HZAHVIDRNI | H UDVQURHIKIQ W\ '8 W GQLRGWM KIDDM) B RWHS HU GMRJWWU QD O
REMHFWY RU LQWULQVLFO\ UHFRUG DQ\WKLQJ WKDW LV QRW DQ RUGHL
SGML Legacy
'7'V. (QWLWLHY DQG 3URFHVVLQJ ,QVWUXFWLRQV SUREDEO\ VKRXOG EH

JRBDQRIO/uVPDDLQVHWWW R WIDSCFQ\R & XIWIRKA G H V SWURNFDAB SIRQUGHWRIYW KHUDHW R IU H V

PDUNSGLFP®NED O L G POR DRYL W X DAKIHRER/F X P R GVBW B HVG V D Q V RHIWQ E R GLRW
FKRRVLQJ :0/ LV D PLVWDNH
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Web Textual Formats
7KH SULPDU\ JRDOV IRU WH[WXDO IRUPDWY DUH YHU\ GLITHUHQW IURP ;0/

+XPDQ UHDGDEOH DQG ZULWDEOH
6LPSOH

%XW WKHUH DUH D YDULHW\ RI XVHV IRU WH[WXDO IRUPDWYVY EH\RQG MXV

Application protocols
([DPSOHH/V D QEN737KRRWXFFHP S BOO SR WHRM R DWAKMH [ WRROBIF 73R W KH
ZHPQED 73 RHPDWVLA®WHIGHY HEDS/RI@ 7)SULQRBEOHMERQDAXAERQVHUYDWLY
R® X WSRVAK HUHY X B /R IR YPIQAL G HV $ QMIHA R 3 D E WARIBREEHWQ WR H EGQ B U\
FRPSDRFWPRHIILFLEXBPMERW KK 3 30 D\RIWQ W HIUUFHWW AR R Q RW IRPW RO XDNW
D@SSOLPWWREFERKCHED QG ZR YWKND Q VVEREHJIRWLOSWHGE D WARRAE OHK/THICR Q
SURYHG VXIILFLHQW

Generic data formats
([DPSOKBY1>&52 ©@50/><$0/@H UL DIDHIHGD WIHDMHHWL D A RIUIDFAINE IDQ@QQWHU QDO
G DWW U XIFQWIYHRAHH W R IRQQKIH. U A VIO K. NBMIP\DVOLEHQZAEL VYK K ROULWH Vi K B HD VWD U XK DWX U H
DFRUH[H\GHRMG D WDS WKDWHX S SRV 8 2V W U X PN S RORKW H T X H Q A RVGE
DVVRFDDWDWYMHD O KDYEX LA WO WS B RPWUDRQREY SUR YV 8 AX HI@ABGHF RU GV
;0/ VFKHEPRIGGDWDWRSHE XWKIH VX VUWHIBEDQ JX\DKIDWHW & ;0/ 6FKHPD
;6 LWHERP S ORWYW KOH H UDHHH OVRRDHEH UY QUEHQREPDR X LW B BD AK VORHVQ HD Q @&/ H
FRQVXPH

Application-specific formats
([DPSORND O HQEIOYEEU P & WRKW K DVHR VS H FA VI PR & DOHRGBVYF UL EH D /&
Y&DIRGE LJIEXYO@ B VBRM ZIRUH. G K& HEGMULHD WRKOE3H V LD QIBURH WM G VWP B Q\
YHQGRU Ay WH.Q MEKRIQWM S L FQ IDHIEK HRLZWH Q W LVUHHSD WIRRIOD WVOR'Y B Q BUBIR W
LOQWULQVLFDOO\ HIWHQVLEOH

Markup formats for writing HTML
([DPSOHNIODUNGREQWTLIORD VQZ\RW\DBIMKH NL | R WKEDRWPHP D QXD U L B QME K N
ROQOEDVVREORIJIWKDWWHWEBE GRA EN LWIRARDYWRERY P HDRMWMWWMIRQON JOH
EUDFNHWY VXFK DV ODUNGRZQ DQG 7H[WLOH

Data encoded in HTML
([DPSOHWVFURIRBBBWMWOMW R QURDIPY S S LEDJYH BYGL V IPEHHOWHD G \W\N Y9 H Q/
ZLWK FUR I RD@IGQWMWHINSQWRPHISSOLFDW LRRGRIHW KR EP DKM DS S IP@JIEH
GHILBHE® LFLWRPHH FODVYOMKDRE)'/ PDSSITEMH[VERDW KWKMDUB GGLWLRQDC
DQJOH E RO KEHDR/ND\ R\ & RAWKHDOW MDKGWHKHAIHH D QR BIJLVWELQ/IW DDWVWHY HUOWBGH G
LQGLFDWH UHJLRQV ZLWK FHUWDLQ VHPDQWLFV

Query languages
([DPSOGHV ;4XHUB3$54/'DWDEDNAOD QJIX\DXIMERG 4/ ;0/ TXHODQJXDXIHWDQG
5'Yy TXHOD QJBBIH4A D @OQLHY H WQW KIBI WLHY) W HVQESHE IGL VEYKEK®@ D QIX H IG\R K \DH)
;0/ YHUVLRQ ;4XHU\; EXW LW LV VSHFLILFDOO\ LQWHQGHG IRU PDFKLQH

Schema languages
([IDPSOHMODI[&RPSDFONL VY H U EHRQKED W H B 5K HPIDQ J XIRIAHH WHKKKODAV K H HRO
DPDFKLQH JIG@NE D WHMBDRIQE R \WKH WAF K HPDQ J DQIHO RZQW KMWWMM [WMXROYDOHQW
S5HOD[&RPSHDNWR 8HR S/®&H D QAU LIWQGEE. WWKSHD X WHIAVDIH QHERWE® D QG'V
ZLWK VRPH FDYHDWYV
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Programming and scripting languages
([DPSBHMBO3I3\WKRX)Y® 23 7TKHOB QJXDUHHD QLU L VD\@QYWHRH HQ HBXDUGB RV H
WHDWH @ UH PLUMVAH GOl VL IEBDOWHR PHRPEL QR MY IKRH@ W B B R¥Y HWWK S L AFDROJOH
SXQFWXDRERIN WK\ BQWBDUNRYPRBDWRKRDYGHU/DQAEXHUWFDROERFRRQVLGHUHG
SURJUD PBLIIXDIHDT XHOD Q J XIDA WYWR K BHIY L J QL SARRIDNFHX H U \HL.DV MHRWMM
WKDQ JHQHUDO SURJUDPPLQJ

Mixed data and markup formats
([DPSO#%3HGEHP D QMNLFS H &I3H GPLIDSAL NPLD U NGERWPAORO W RY@ YW VW G H)
;0/ +70/ DQWGHP D QWIS HDGOLWRUZ M DA SQ& BIMNF WL RIQ®® 70/ YLIBD[WHQ@GNIG
PDUNXGHWDHSHU L P DAUHL[OR B VEDGW LY BVHD FGHD WG Bl BU R/\K8l/ D QW8 KAHH [ WRKUDROD W V
SRVVLEO\ PRUH FRPPRQ ZLWK VHPZHE DSSOLFDWLRQV WKDW KDYH D V\

Trends in Textual Formats

Supporting Web Applications

7TKRR\WEYLBHFWQWQERIWKHEVQHESSSOLFRMWHBEN DS S O L RDMLIRI@® WRIRS
U X Q QR@WIKGH V NWYBR)SQQ V MGBH EE UR Z VK URVH D @\KIDVR DXV H B HVY V S HL RWX QAHD 1§
LQWHUDFWLYH DSSOLFDWLRQ DQG LW LV H[SHFWHG WR UHVSRQG TXLFNO
7K@ RY HHQW M@W NIP SO H P H Q@ BVIVNEIR) @ ZFV/GI UV WHARID @ Q W HB.DURIAK AVD YW K H
ZH E L \DHION D RIP\R UMK I RDUM Q G H B IBEGIINO V@ F O WG EHWWIDSS/DLLIDIRVIIERR R SHD U W
RIDFOLH QW WHANZYRVKED F N B9 L\ K L FEIQ V VRHRDSGH U W @7 0/ JH Q H LD W\ BIP
GHOLYHULQJ OLYH GDWD LQ D UHTXHVW UHVSRQVH ZLWK WKH EURZVHU D
7KLWUHQ\3 S L FOHO\CRAUE\EWK@70/ HE R$-$; PR QL NZHKU ¥DKUIME RWWKHQ GHU O\L QJ
WHFKQR@RIMAND/ -DYDVBQIEWR S H U DW LQR K U DRI WQ \ELHVOZW KB R ZV € G
ZHE VLWH
+RZH YL AUDEH HRX QUKW MHH U | R U R VKAHOH H Q VIR § H U DQAHUHRERIY H BIV | L F ¥ RGKRVD W
WHKH) G X QRVH U R B WHRRGH V S RVRGHH LODL\N @ Q W H UCDEFSADLLYFHE\KVDR/E DY WD ¥V K D V
V R P H WELHPHHRYX QVER WV FOFD IDJQEEO K B U & R D U W K D I DADHOR H \L \BOUUGAHRUXF/RAP P X Q I/ IRIP\M H
REMHFWV EHWZHHQ FOLHQW DQG VHUYHU
L, QVWRHDG -621° ZKLEKGH VLY BAH MXE RIH DY D 6 P U MSRVURH W\QD®R ED BH
QDWLYHO\ SDUVHG LQ -DYDBFULSW VXEMHFW WR VRPH VHFXULW\ FKHFN\

Open Data for HTTP Web Services

' D WRDQV KZHH E DHH D WVARVBIYD O R Z H UFHDE/ U YR GHK H URDE D7 73 (7 WHIQ IRUPIRWLR Q
Z D QUAD WK KR YAHRRY L\DR PAHR P S O6H TH D W K@ W/IRUN R B WERIW KRWE D Q @ BMWR H [W X D O
IR U PR DNZH WQ E VW DXQMWEIGDVKMON7 ZHEH U Y WRRX\S S O i RMQMDQ LKL BK) HRKEK |
DOO Rl WKHP GR DOVR

7 K MW H [ WD VBYR WRU X S S RDME. §S O L ADGH\RFOMYE I8 H Y V R K VE XBWQYHRQ HU D O O\
VHBVHIROPN®&NWKRIRS D OMD VRH DE3K X P D QW ¥ R P P RRZH E H U YWRH H (0D W H
D QIEOH R QRIW ZRW KHH] WRKUDFOD XVK/6 2 1R U QV K/HH P ZHE § S O L F DXVULTIRQ@IEY7 U L STOKHHV
JOLBISY)/,&.58RRIPED KR SYQEHD $BKD UH{D P SRFRPPRAP S SO L FBWY\ERBDW
JHQHUDWH PXOWLSOH WH[WXDO UHVXOWV IRUPDWYV DV ZHOO DV ;0/ RQHV

7KHVYRIUP B'QYD EDDVBM Y H O RFSIRHGWROIG D W@W H J D B 3/ RED WY TR K XZVH G B W D
[URPX O WAEDHU YILWIRY. R H G W H J WD OAHRARVWK @ R Y D S\SLY IHAWD MDY X ID@EBOHO R Z
PDQLSXODWLRQ RI GDWD KHOG RQ RWKHU ZHE VLWHYV

7K 1 RE D U WLRHQMWMBR O ORFR S\RY BIQGH X\HHY H U Y LR IQRI IW KPHD LWOH D WRIQDVW/[ W X D O
IRUPDWVY KHOS KHUH
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Summary of trends

$+6PDOO VLIHG VKRUW OLYHG GDWD

¥ ([FKDQJLQJ PDLQO\ DSSOLFDWLRQ GDWD QRW PDUNXS
f*RDO ODNH GDWD KXPDQ UHDGDEOH

+*RDO (QDEOH IDVW GHYHORSPHQW

When Textual Formats go bad

7 H [ WDRDUGP D WNRDS D Q DIFQMBK 6 I R PZHL WWK RZ @ R Z Q VW GHEDVAHR HF R Q W (ZI WWMSHG X V
SRLQWYV UDLVHG DERYH

Unicode support
0 R VWH [ WXIDPOBW 8 H FR DRI D PRLUXDWHDWM HW K O\LWRWBBRBOQLFREESRUW

D QIGD\WWRGIGND 8 RV VD D@ S W (R QK DIGW RW R/WV D QUEVD B O Z D\WT X VEHR® VHTXHQW O

FDBH H OXFHREXK LSO U W L B XIGIBWE\ H U ROLPYIHGEEKS U R J U D ©LQIXIKIHWIKGHH | D X O W
HQFRGDYBVMRE LIS & ,RE6 $6&D,WR PIR LLQWISHD B QGR 3 HR S D BWRVHQ L F R GHK H
ODQJXRIBHP D LRRRSID W K BADHHQVERW R O ¥ H\VG K | DIX@FVR G KIEDIDHR Y H U UZ IGIGAHKQ
FDQ FDXVH PRUH SUREOHPYV

Extending and Retrofitting
(VSHF LZD.GWW\D WX X IFBAD) L FRIGE H V F UDLEERYAFHH [ WR D PR W YBHJ RE QHPAKW H QW K B J
IRUPDKMOHMER [WHRGPBWRDVLRRDWEHQWRONWRPRIWKRUPDI®UY/ ZLNDQG
SURJUD PMBLEUIX B BIND RIZO D UD@@D UM HRW \ Q VGIHWSIRMY L ER. @ RAQY MR IDO FRW
VSHRAM\PER®YVDODLQNLRUPDO/WRIWBY R ®RX SSRPRUDRIEGR URH+70/ EADGGLQJ
QHZ zD\V WR HQFRGH WKLQJV RYHU WLPH

7KH LQO/ VWDIREYW HQVREDMIP D MKRHV BRQWERO CCRZG D@VIW UR B OWM A MG W V
UH P DW®WD P/ KR UHO H P Bl Q BW W U [EEYRVH YW HEQ GQ Y H QQMLZDDIP BQREX V L Q J
QDPHVSDFHV

-X\DAD ORBGGP@UNH IV HQ ®RWKHBAROH [W H Q V T E HO BWWO! QMK B MBIV K H
W H [ WK DPODARE G PR UGHD W D \@ HEIM VS RIV W U X RWBXYUSQ/W WQ\GKIR U PP F K D QWR/ P
D O GR7 K L\GRND G GAIBW R P/EI D Q J XVDXIFKK D YAHKVLX/KE \ W K RiQm Viuture  import

E: ZKLFK KDV VXFFHVVIXOO\ EHHQ XVHG WR DGG ODQJXDJH IHDWXUHV

Proliferation of similar alternatives
TKHDHGERIHOQOM RMX QG UHEGYVPLADWPDUNAIBQJIXDQBWY PO UNJXBQ JXDX FXNV
ODUNGPRD@GH[W D@ WKL WoW O HU HEERNVI KEWF RQ V L ®IUMHGEGL FDRWLREH HB U
VW D Q G D W G\ MDHY \NEDRUX TRYAR X QWRHKBHNV KRRW K DML KW D IQKRYKHIAY R O Y L\QW MRV
VWRS DQG FDOO D IRUPDW FRPSOHWH

Used beyond their sweet spot

7KMZHHSARRAB 2 1L V H U L DDLLR ISSERIW\D U X FF RAX U Bl @& WIW Z8HHRY U D PLQUX D JH V
,\RXQHIRGUHRPSG B W\ U X FRDABEHW RN @ FKHRBDOLGXWHBRGLPRQ
'LOOLKAR®WS VLPRQZLOOLVRQ QHW 'HF  MVRQ

Not thinking about big problems
20FHR X HEH\RQIBF R U/G IPEIRHFEDON\ U X FDAQAWHIVR I/ QYR K DIUVGISR Q Q\HRPQVH MR
KDYZD\W R LV DP E LW KEDWPM H XK HGGLITHSBOQWHWVYSD UW L FDX O-DRIBDM K XOQ/G
DJJUHJDMWI WGRWOP DAWWMYRD YHOODPHV SODFEXRBWD FNDBHVH W KHJIRIJUDPPLQJ
ODQJIJXBBRRWLEO YWHRQ Y HMRIRZ @ D P LKRIQ Y H Q MGRBH. WAKRHRUH ERRGES H G X iV
X-Foo KHD GRHULY ORAW WRR PHEZ LWIR P H WKQIQIBHXVEQIWMWP H®P LFURIRIWNPQ WV


http://simonwillison.net/2006/Dec/20/json/
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H[D P ROHXMIND E BIXED DP BIPICR S IQRIE RIOWWMAK H®/ D OH BDQ@D P HV § DREED QW
WR XVH WKHP

Validation
/IRYHRUKDWWRPSHRZO WY QW H [ WXIDRD 1/ WHIDYHHY WAQEHR Q FRIB VO L GQ WYLIRWQP L Q G
WRREE SIRWVKXQ OHWWQW UWNBWWIRRU P BWOD [ FRP SRR XD YWHR DV\QWBHFN
DQ\ZDSURJUDPPIQXDIHUDQJIJXDIWKHUREDWPKHPD GKWDIWMEBRADWRDOLGDWH
DJDLQWW GD WD FEEHDSUREEBMBHAIM B K HARCD Q BNV WWRIKBDWREK S GDIWH G
WKHUH LV QR SURJUDPDWLF ZzD\ WR YDOLGDWH DJDLQVW WKH VFKHPD

Tools
(D FW H [ WRUIDFIDHMHLGANRIZ/@V R RRODAW KYHH O\H DVAVID (DLQGED L WALKORIU P®RAP RIIW KUFEK O RIY
WH[WRDPP W&®H D URWXRHH B DWEKXW R RRVIV\ Q WEHWDDRZEK L W H U DRE$/0/ :LNL
Y&DOHQ&DWBE RIJUD DAL@IX DAH D \DJH Q HVAQRZD W KVHIM. V WMRYRIOS SIRHRUDMAMKIL V
HDVZE&HDHHRMH[DPSQR621IGDWDHDXWHWAY QI XRIRMWKERF3, WLWWWGBHVDQGDUG
6'.V IRUDOO PDMRU SURJUDPPLQJ ODQJXDJHV DQG RSHUDWLQJ V\VWHF

Performance: Speed and Size
'"HV S DV V ZHW®& uVE D F N J UIRQIRGEE LIVQYBHW E RW K WlWRHS W L P VWLWWQHD®/L Q J
SDUVZHWWK \HDBWGHYHORGHARBQWYHU ZKEWKENYR I WHHD WL KB FRMVDKY H[W XD O
IRUPDRKWO/ WR KO YHD R RWHMHNH VAN MEBD UMW D YIHW ¥ \ ROHRE L J J\W Kl D QHHY H U
WASLFDOO\ WKURZQ WKURXJK WH[WXDO IRUPDWYV

Whitespace has semantics
KDWW KWK H VZKHZKHUHS X Q FRKIREO ®F D B R O XPXP BHHUN W H BB B E R IGA XRXHW
ZKH®HV L IR WXRGGH 0/ ZK\W KAD/BE DIGG 1B DWWHKEBH) R E @ H WK U WoDUB@Eke(1) " ;0/
GRHV QRW PDNH D YLUWXDOO\ LQYLVLEOH SDUW RI WKH PDUNXS VRPHYV

Case Study 1: The Turtle RDF format

, Q@ %HF, G@l VF PLEHESREHIHWK ;0/ DWVV\QWRPULWLQUQ0/ PDLQ@DY MRR

PDQDOW H UIDQEMLBBIWD YO\ ODQJXQAMD OYRBRSRVWGE D IRSQ D BHP 138 W 00D U

5') DWKHPSWHNVWOH HQFR 6LQWK HCD VIR Q V L &/HMIH GV R &/BV \ Q WIIW H@ B H G

PHHW WKH QHHGV RI SHRSOH ° KXPDQ UHDGDEOH DQG VLPSOH ° WKH FRU
5') ;0/ LVXIILARBQWK LVQRI[V K DT J HZ L VIDKWAKKH/ XD O S U RD QFER QDD EDNR ® D U O\

0/ IRUPRMWKG G LWIVR/QRIMOWR ¥ Q+ R ZH YIH(S D U D QIOMIDIWERH Y HOQ B H (MW® U H

2VFULEE QR DFHRVEHG L WL QUS BIHRN@I\P DR QBHV VD DLA@BLQFH % HUQH GWH YHO RS HG

1IRWDWILR®% /D@ D KDQG\ IRUPDW IRU ZULWLQJ GRZQ WULSOHV DQG H[SH
"XUL@IGH) &RY5')&25(@WDQGDARIBYLQJ DZD\ZDWHMRRQV LAMHGRIZQ

W U L ISROOHFADN\HADV W VY IXFEVRIMWZ DG H Y H FRSIDIN® LSS'G $1 V@K D Y H W\W WU (UF KNDWAD G

R Q OZ D WRU LG\RTZINOW U L\8 K IRQLNYW KAHH [ WHURKSIS RRBW HO/ 117 UL S & ROMWIK MWK LV

LV RQH WULSOH RQ RQH OLQH

<http://www.dajobe.org/foaf.rdf#i> <http://xmins.com/foaf/0.1/homepage> <http://purl.org/net/dajobe/> .

1 7ULIZOMWV X F FHQIBY WLOHR® JRLQ@QHDVIRWY:/ 63$54/*5'"/ DQRW K/HP D QWHE F
VIVWBDRGHILQLWHYHRNVWRU LG\RZOOQS') VHRIWULB8GHW UD SEG HMB U LBWREZ Q
VRPH) JUDSKKWID/M QRWLVIP®RY/ VI\QVBXMAR/ UHVWURGWIHRQBZIHER&EBHUDFWHUYV
DW OHDVW LQ ;0/ DOWKRXJK ;0/ UHPRYHV VRPH RI WKHVH UHVWULF
+RZHYHOU L IONWW B8H U ERWBIKWOKYH. V LAERO@E , W R Q D& DB W KHH P D Q WH F
$GYDQHANBORSRHR®WHS'( SURMBRWY@H Y HZXRWQ L WHIDADA G L S O WWKIDAG H G
VRPH RI WKH DEEUHYLDWLRQV WKDW 1 SURYLGHG ZLWK WKH IROORZLQJ

$GG WR WKH VIQWD[ RQO\ ZKDW ZDV XVHIXO IRU SHRSOH
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;0/ 1 :LWKRXW WKH ; 7KH 5HWXUQ RI "M7H[WXDO

5HPDLQ ZLWKLQ WKH 5') GDWD PRGHO

TKIQHY\QVWVDRDP AXU WDKH US/H 7U L SPJI X% H&E V@ QD VRF X RIFD N LAQULWLQJ
5') PRUARP S ODY'FKW HRND E E U H Y IDOISVWE BIGSGW HVHVUHEGOVAILGWK\S O L E QWHVR QWS X' R P H
DGGLWLRQV IRU FRQYLHQLHQFH WR PDNH VKRUW IRUPV IRU FRPPRQ RU F

Prefixed Names (Verbosity)
ODNL@X&H , WKRUMPHIRUWK®BI VW\OHDPIRU XDOLILH® G BPE DUKREWH I L[
(@prefix DQG WKHQ XVLQJ LW LQ WKH SODFH RI WKH ORQJ 85,! IRUP 7K

Abbreviate repeated triple subjects (Verbosity, Duplication)
$OORZLQJ OLVWV RI WULSOH SUHGLFDWH REMHFW WHUP SDLUV VHSD

Abbreviate repeated triple subjects and predicates (Verbosity, Duplication)
$OORZLQJ OLVWV RI WULSOH pREMHFW WHUPV VHSDUDWHG E\ ~

Blank Nodes (Duplication)
5HG XE& XS O L RDEMDLOPRNGHE\Y O O RWIKPKU WD BWWHRH QHWBAMHP KVLRY HIRUBP\D
SODFHKROGHU

RDF Collections (Verbosity, Convienence)
$ ZDWRR U Pdbpalrse Type=OCollectionO O L X WMMNHWV H WML ) pZ L W KRHXHND QUK H
LQIUDVWUXFWXUDO WULSOHYVY RU GHWDLO

Common Data Types (Convienience)
$O0ORZ LQWHJHUV GRXEOHVY GHFLPDOV DQG ERROHDQV WR EH W\SHG (

Common Predicate (Convienience)
$EEUHYLDWH WKHdER®DE P RAUHGLWHDSMH ZLWK ~

7 X U WOWIDE'H QX F FIHW W (RFIZL GH/BIQLGP SO H P H QD WMDRWIMRUVI\VW HRBWO RRGGHG
DEEUHY LDRF. R QWWDWH D HX B GV @/\DVB/OBAW H TXUWOHORRNWHKHQFRGLQJ
WULSOHV WO WIQ RFFPGDMREH RUJ IRDI UGI

@prefix foaf: <http://xmins.com/foaf/0.1/> .

<http://www.dajobe.org#i>
a foaf:Person;
foaf:name "Dave Beckett";

] foaf:homepage <http://purl.org/net/dajobe/>;

E
'XULQY6B$54GHYHORSBRHOWMDAEYXDIONVAI O X HEQIF H & U W B YD W8 KWHU ISSOMHW H U Q
IRUPDWWHBEREVRB XVH LV WRGD\ YHU\ FORVH WR 7XUWOH ZLWK PLQRU WHF

7XUWOKHDW ZHHWRY X Q AW L QDG LAKDL R X VW KIODE/H HEH P R Q V B U\BXABRAGEBIN H Q
ZKLOWHPDRROWWIGHH VWDQWLDERGTK Y O RHZY R O >SW RIAW B 85\ Q WIYGH Y WMWHKZH
IHHGEDFN SURYHG D VXFFHVV FRPSDUHG WR D WRS GRZQ FOHDQ VKHHW

Case Study 2: Creating a new format — RDF-JSON

7KBRXG UWGHY HORSIHQFRGREDY WU L 8 &WHAOW X LWRBEBE E U DAS\SHLL ADHDLA.@\
-621 DQG ZDQWLQJ WR SURFHVV WULSOHV DERXW VRPH VXEMHFW

$VGHV F DLERNGH 1L WD R E MAH WL DIQRL PR @IGR/D BD VU B F R WERW U LB O W MRV
W X SROEHVI HHIDARWZ K L I WX UQ L WRHEJ@ETIRVGVH S AN/ LLW H O D WWYHD@ U K VQWRUE QXCIBL W K
VRPHWKLQJ OLNH WKLV6HULDQILWIQH 83MEH BX MEKE-S $5/44 06V D& QVKEH2 V\QW D [

"subject" : {
"value" : "http://www.dajobe.org/foaf.rdf#i",
"type" : "uri"


0089-31/index.xhtml
0089-31/index.xhtml
http://www.dajobe.org/foaf.rdf
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}

redicate" : {
"value" : "http://xmins.com/foaf/0.1/homepage”,
"type" : "uri"
"object" : {
"value" : "http://purl.org/net/dajobe/",
"type" : "uri"

2

7 K O¥iples-Centric Style 5') -62 1K DRV L P LYO-DUE BVIREDW F7 U L DAHHEBO VERK D WER HIHOWK H

L QIR U PDERDRW E MAHDANANYKIDWK L QWF DS S\WWKWHD PIHUR X RIG U LB BRXYWHD PHKEMH FW
DEEUHYQR®4,@XVLQYR P HWXULHNED P HDWQBO OREZX QWREBMMNVWIRFS 2 1IVHT X MAQREN H
VRPHWKLQJ PRUH FRPSDFW DQG UHFRUG OLNH

"prefixes" : {
"rdf" : "http://www.w3.0rg/1999/02/22-rdf-syntax-ns#",
"foaf" : "http://xmins.com/foaf/0.1/",
E

2

"http://www.dajobe.org/foaf.rdf#i" : {
"rdf:type" : [ { "value" : "http://xmiIns.com/foaf/0.1/Person”, "type" : "uri" }],
"foaf:homepage" : [ { "value" : "http://purl.org/net/dajobe/", "type" : "uri"}],
"foaf:name” : [ { "value" : "Dave Beckett", "type" : "literal" } ],

2

7 K LLVDP R Ré$ource-Centric Style 5') -62 1D QR5L J KWV KEHH 8 O DFRWREBE U H Y IMIRWIBYH I XO D U
VWUXWKBRMBHO DY L IDGRR N HEGD)XSS O L FI\WWRIGDW H ULHA/FRANGUHH V R &8, FPHL WV
FRPSDRWRPS OMWID L @OFPWRUIB21ISXQFW XD WHRMWWYHFHWBRGE KHHTXHRQFH
YD O ¥HF2 1F D Q € RHW H V@D GV LXYCHGOH U8ANV®IMED RMBSVHSH UV H URMJ H T XWIBRH G |\
WKH 5') WHUPV VXWK PN D 8%21 REMHFW

{Ovalue0: 0  u0, OtypeO : Ourid }

7 K H KB ERH FRQV KRIWRV 6 2 1V H MGKHDQWF R 6'1) QUIL NGH R U P B XWOMARVD LIVGHK/HD PVHA \\DXHDR/

ZL WK L BLRRG , % , TERW KOH7 6,0,/ (S UR MRHIWK D QU P2 HGE B BHDW ZGB\VQD H[WQOFWLQ
EURZV HUGBNNM & D O IS\BI0Q.F DKE B &G HIOY H Q[ K L E DW D EVCB\OM W2 1F R Q W B @A\R
LWHRYWKDQGDEMWOSISYR S HQGHR/S M D O XKW VIR X J KRV U H WIR QLESXCEM HRAUW V
UHVRXZJPBK G|V ODEB@G WX E HS O ESUHG LIF QVB/UHIRSEMHFOMV H G LD WHIWD P H
YDOXH W\SH

Conclusions

7TKHUH KDYH WR EH JRRG UHDVRQV WR PDNH D WH[WXDO IRUPDW LQVWHD
ODNLQJ D IRUPDW DYDLODEOH IRD SHRSORRWRUHDYIR@G\ UHDG ZULWH
- XWWDORNBIZHWRLRRWDVYO/ FDQURYRGHRW XQFW L RPQDE DW W LK-DAMIRRW W X U H
VXSSRUW WKDW D QHZ WH[WXDO IRUPDW ZLOO QRW KDYH IRU \HDUV
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