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I"#$06& (V'S (*+,-. SIOSH#12 () 2$(). #1)#.$.4#-") /312 (# $

»~Computing is turning into a utility, and once again the economic equations that
determine the way we work and live are being rewritten.” ?' @AA:$;<<9:$B6$8;C

5DE@FGH$ IJKLAJLK$ @ML$ IH$ NDKO$ PIBIAESIEHESMIBUIT@Q$ 6L AUH
&PLAFSE@F$ ILVS IIKLAILKS HK@AKS$ WBHS HXF$ ADTXLK6$ (KOLAH$S EIH@BBL@AS$
NWIQK$WBDRIHFD HK$BDKLIKI@QHEHWKSKLABIKIQBMLLAIMSKOLSLI@NQLAHSDSS
HWTO$BDKLJIKI@QH:$HBMFSUBHB L @ JHS MW @PEQIRKIHS VO BREHIBILES
LTDIDUIT@Q$@IESU@I@MLAI@QS$BAIJTIBQLH$S TDULS$IJKD$SBQ@F6$ (JLSHWTOSL
543$NAD@ET@HKLA$ZDDHK:$VOITO$SO@E$SNLLI$SSDWIELESN@TX$1J$;<<[$NF$KOI
XFBL6$ 50L$ TDUB@JF$ ELPLQDBLE$ @$ HLK$ DS$ PIELD$ TDUBALHHIDJ$ @QMD
JLKVDAX$BADKDTDQH$IJ$DAELA$KD$HWBBQE$9BLWI$SAE§O$\$O$\W@QIKF$
PIELBS$]LHBIKL$ KOL$ VDAXBUBIZ DDHK$ S@IQLE$ K VB MA@

LHBLTI@QQF$ QIPL$FERIKELR KOLIAS NAD@ET@HKIJM$’ULWWWXB$$ O@H$ IK:$

KO @I $TDUB@HBAELAMDI@ME @ DABAWTKWAIISVS@TE X$KD$3, SU@AXLKHS
?IJHKL@E$SDS$VDAGENMHELIECH;<<0E50IHS$IHSVOLALSKOLSTDUBLKIKDAS @KKDD$HO
ODV$KD$NLS HWTSRHHBIQS ;<<a:$ BEH 1K ODSVIMIKKDD$ ALQBR BESHLALIKS
PIELD$TDELT$SWK@¥XAPIELDS\W@ENKRESTDUB@JFSU@J@MLESKDS @HE$A@TKS @31
@WEILITLS BIESTL$ K@AMLKLE$ @ EFRSNKIKLAMEKIIMGEDBVEISHIUIG @A
BLLAXBBLLA EIHKAINWKIDJ$ KLTOJDQDMF6$ NIL$ S@WRERS TDITQWEIIM:$ KO@KS
KLTOJDQDMFS$IKHLQS$EDLHIGKS ELStHES@H TDUBE-IX @ $ ?;<$HK @B L

"technology alone is rarely the key to unlocking economic value: companies create

real wealth when they combine technology with new ways of doing business"$?EBCSH

50IH$ B@BRIMOQIMOKTOIDQDMILHS WIELAV@F$ DJ$ KKDEI B FIMMKEES O@PL
OIMO$LTDJIDUIT$IUB@TK$DI$ LLAK SN SHEHWSRILISKOL $UITADEIEPEQGDATOS

SDA$ KOL$ EMKSAUIJIIMSNIQEIIMS NQDTSKGLSIAYKS MLILA@KIDJI$ DS$ EIMIK@Q
BADEWTKH$@JE$SHEAPITA® Q$ @ HEL TRHIDIHB @ HEDS$SKOLHL$SKLTOIDQDMILHS
VIQQ$ NL$ EIHTWHHLE$ @JE$-®WERIAILEBHHS B@BIAQS JDKS$ TDPLAS LPLA
KLTOJDQDMIT@QEBPES@TRIDUIT@Q$ IUBQITFBIBRIMRS IKS$ IHS UL@JIK$ KD$ MIPLS @
NAILSDPLAPILV$S@JESTAL@KL$S@IN@HIH$SDASEIHTWHHIDJI6

50L$ALBDAKS$IHSEIPIEISEBRKDSCAWHIILHBIFT LAISL @ TO$S TDPLAIIM$KOLSUDHKS
ALQ@KLE$ KLTOJDQDMIKER: I@NEIKITIB@KLES LTDIDUH $OUBERAKBLAHLS
@BBAD@TO$V@H$TODHLISEWL$KD$SKOLSSDTWHSLRSNWHIILHH$ALQLP@JTL6

456768979!:$64%:<:$ =>?@!A$B65!7> $

(JL$ DS$ KOLS MIBLA@AS @QIBEIMLAY HKA@KIDI@ERQLINIS$ @$ TDUB@JIF$ IH$
MADVKO6$ +S$ DJL$ K@ QXH3KD NIBKKKGAKS WB$ HWTO$ @HS$ .DWS5WNL$ ?IDV$ B@/

8$"JDKOLASIJIKI@KIPL:$3=WQW6TDU:$IH$ @U@ "DAS@EP@JTLULJK$NFS$)/'$3JIPLAH@Q$ @JIES)LVHE
[J$KOL$3,65+KSIJEIT@KLHSKOLSIUBDAK@JTL$ @ JESAIHLUPDBSDIQIILERERKOEASKO @IS
_@KRIO$DASZDDHK:$=WQWSIH$N@HLE$DJI$PIELD$HKAL@UIIM$SKLTOIDQDMF$VOITOSIHS@S$EISSLA
KOL$N@JEVIEKO$N @ Q@ HRBEHBAGHWKSIU@MLS@IESHDWIES\W @ QIKF$IHSHKIQQ$ @$QIUIK@KID J¢
HLAPITLH:$ HUult8p://arstechnica.com/news.ars/post/20080417-analysis-hulu-does-on-demand-
video-right-for-now.htmi$
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7DDMQLCS$ N@TX$ 1J$ ;<<b$ @JE$ TDIHIELAHSTIRUB@WWS TUHERKI@® IKS
IITAL@HIIM$SU@AXLK$SHO@ALHS$II$KOLSU@AXLK$SDASDIQIILSPIELDHE6$50IHS$HBI
KOL$ WHLA$ N@HL$ UL@JRSTRUSIHALINS JLLE$ SDA$ HKDA@ NBADTOBIE@ IS
BDVLA:$ JLKVDAX$ N@JEVIEKO$ @JE$ OIMOLAS$ DPLA@QQ$ QD@EH6$ "$ TDWBH
KLTOJDQDMILH$@EEALHH$IHHWLHSHW BYSESHHEDIBREIKOL$X L FSEAIPLAH$D!
HWTTLHHS VOLJI$ K@QXIIM$ @ NIBOKBHABIIID6/IQQ$ SIAHKS NAILSQFS$ TDPLAS KG
KLTOJDQDM$I® JESKOLIS@HHLHHSKOLIASHBLTISIT$IUB@TK6

Data 2.0 follows Web 2.0

"QKODWMO$KOL$KLAUSH#LNS ;6<$ HK@JIEHS SD AR FOWSBHP @AILBESS IDKS
DJQF$ .DW5WNILIL$ DS$ KOLBIBINNQLS VIJIE A HS$ HODVJI$ WH$ ODV$ EA@HKIT@Q(
E@QK@$@UDWIKH$T@JI$IITAL@HLE6$#OLISK@QXIIM$ @NDWKSE@K@$SADUSHD
@H$ -@TLNDDX:$ HL@ATO$ IJEITLH$ @K$ 7DDMQL$ DASALGDAEEHS TWIKDULA!
H@QLHSDATL6 TRIISAAPDAEHS @K$ EIMNMGIDH UMK IRRE @ GHITAL @1BEEOIHS
S@TK$VIQQ$ O@PL$ @$ OWML$S IISQWIUB.EXDNE DEBWV@IKBA:$ ;&
)LPLAKOLQHIBUB@JIBFHWTO$ @H$ "$@dI7DDMQL$ O@PL$ LYB@JELE$ KOLIA:
NWHIJLHH$UDELQH$ @ JESL E® ERISKIEBK DSWHLSKOLIASIISA@HKAWTKWALS$IJSALL
@SWH@MLS$SLL6S$"U@ADIEEKO@RBKIOLF$O@ESHWTOS$SOIMOST@B@TIKFSU@AMIJ
E@K@$TLIKLAH:$KO@K$@ADWIEHY@URRERS WHLIER AA:$;<<9:$B&BahC

JWL$ KD$ KOLIA$ QDJIM$ OIHKDAF$ DS$ BAD PREDWHHANSE@ MR @dDJI$
IJKADEWTLE$ ,IUBOI$/&":$ @JES$ ,i$ HLAPITLH6$ 7DDMQLS$ "WHK$ ALTLIKQF$ IJKADE
7DDMQL$"BB$ &IMIIL$ @H$ BWHNIDTHOR K@ @$ TDUNIJ@KIDJI$ DERMKOBEMLS H
/IM5@N]@K@N@HL$@JE$#LNHLAPITL6$'DUB@JILH$SHWTO$ @H$.DWSWNL$VDW(
@NQL$KD$WHLSKOSHALIE @ MEEHIEHBIQI @PHQWMMIIMSFDWASSAIEMLSIIKDSKOL
V@QQ$@JIESTDIHWUIIMSBQUT X HIvsisli-D \RV HRK SN @R JESKOLALSDALSMADVS
@K$ @$B@TLSBALPIRDHBIRSANEHA:$;<<9:$ B6$ESIKODWMOS$ KDIHLEBKHS
DS$SMAIBUBWKIB®ADK$@QQ$BIOLSTDUULATI@QSWH@MLS@ JESBUQFHDNIQIKF$C
AWIBKLTLIKQE TDULS BDHISBEDIHS BYWLS KD$ Q@M $TLULIKHBRRISEV @ALS
BLASDAU@STA@QHD$ HLWEAFMKDKIDIC$ @JIE$ KOLS WH@MLS DS$ HK@JIE@AES |
7*@JIFIX@:$ ;<<9:$ B6$ HAPITRHWTO$ @H$ KDDL @ADIS DA$ 7DDMQLS @ALS

'$DALS ?KLTOJIT@QCSELK@IQH$ TDITLAJIIMS .DWSWNLCHSHT@Q@NIQIKFS T@J$NLSPILVLES 1J$ K(
5@QX¥dsk/ /youtube.com/watch?v=ZW5_eEKEC28%

i $ (KOLA$ KO@J$ TDIPLIKIDI@Q$ ALQ@KIDI@Q$ E@K@N@HLWHEHE DIH BAURH@FFDID@NIQIKF:$
JLKVDAX$ B@AKIKIDJIIM$ @JE$ L@HL$ DS$ WHLjU@JI@MLAIudKESWsugEom /wp-
content/uploads/2008/03/awsome-02_08.pdf SDASUDAL$IISDAUEKIDJI6

hSIMS@NOO@HSNLLISELPLODBLE$SNF$7DDMQLSIKHLQS$S @HS @$OWMLSALEWIE@JIK$SE@K@N@HL
SDA$HBLLE6$50L$ TDUB@JF$AWIHS @ QQSKOLIASHLAPITLH$DJ$SKOLHL$SBADBAILKR@AFSHFHKLUH!
TDHK$O@AEV@ALSL\WIBULIKS$II$STDUNIJ@KIDJ$SVIK OFHD B AREKTED@MND A IROSH FK/EAINWK LS
E@K@N@HLS ALWLHKH$S @UDIM$ HLPLA@Q$S U@TOILH$ ?B@A@QQLQ$S  TDUBW
http://labs.google.com/papers/bigtable-0sdi06.pdf$SDASSWAKOLASARSLALITLE

bS@DAAS?;<<9CSIIKADEWTLESKDIB)KLAutingS @HS@I$@I@QDMFSKDSLQLTKAITIKF6$=L$SELHTAINL}
TDHDQIE@KIDJ$ @JES$ TLIKAQ@RKIENHDDULS PEBHICRISL TKIBPSINLAS DBENIHKYLLISE@K@$
TLIKLABSISHONWIE @di$uting cloud&s

[FIHKAINWKLE$TDUBWKIIMSHWTOS@HST@QTWQ@KIDIJH$SDAS-DQEIIMKODUL$?HIJTLS;<<<C$0@!
\WIKLS@3$VOIQL6$3HLAHSYKBES@NELTIB@KLSNFSEDVIQD@EIIM$S@$HU@QQ$@BBQIT@KIDIS@JIES
KOLIASIEQLST@B@TIKF$SKD$TDUBQLY$BADKLII$ST@QTWQ@KIDJIJHE6$7AIESTDUBWKIIM$IHSWHLESIJ
TDJKLYK$ KODWMO:$ HIJTL$ KOIH$ B@BLA$ TDPLAH$ TLIKA@QIALES ,WRIQIKF$ TDUB
http://folding.stanford.edu/$
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TDJHIELALE$EIHAWBKIRLE @H@$ TO@JIMLS$1I$KOL$SVDAQES$DSSALQ@KIDI@QSE@
2IDAV@IX@A:$; N

Virtualization

IUIQ@ASKIDDMBLU@dDJI$ WHLNEWW@QId@KIDJI$ KLTOIJDQDMF$ KD$ HLAPL$ EISS
TWHKDULAH$VIKO$KOLIA$SWINWL$ HLK$ DS$ GRRRERQRIBIS@UESIDQDMFS
@QQDVMEIKIBQLS HFHKLUH$ DJ$ KOL$ H@UL$ O@AEV@ALS EWL$S KD$ @J$ IJHLAL
HDSKV @M KVLLPILI, DWATEB6%HS5CHBDHHINIQIKIL HSEPAIBVH: SHIJTLSKOLS
DBLA@KIDJ$ HFHBILRLQS$ NLTDULH$ O@AEV@ALS IJELBLIELIKS @JE$ KOLALSDALS F
@TADHH$ UWQKIBQL$BORURBOS@:$ : <<E5OIHSHOLS SDWIE @KIDI$DSSWKIQIKFY
TDUBWKIRBAA:$:<<9:$Ba%abC

$

-ADU$@J$LTDJIDUIT@Q$BDIIK$DSSPILVSKOLHL$ @EP@JTLULIKH$IISE@K@N@HL:
O@AEV@AL$SWH@ML$ @QQDVEBIS$ VDA KH STBHNHERIEBIFIX@:$;<<9:$BESbC
1ADPIEAH$DS$ E@K@$ TLIKLAH$ DA$LYBLAKH$ HWTO$ @H$ "U@dDJ$ ?HWBBQF$ HI
ALEWTL$ KDK@Q$ TDHKH$ DS$ DBLA@KIDJI$ @JE$SKKDALSDAIGAGVRAIDML
?ILJ,DWATL:$ BESSOL$HOISK$SKDV@AEHSWKIQI KEONVHKBIWKATMIMS LB I1I @KL
KOL$ KA@EIKIDI@Q$ TQILIKjHLESRLES EE\Y@ QQRARQRDNKPUILHS DS$
HT@Q@AA:$,<<9:$B6BaaC

(WKHDWATIIM$IDK$DIQF$SNLTDULHS@$N@AM@1J$SDASHWBBQILAH:$IK$@QHD$I
?ELU@JES$ HIELC$ SWQQ$ SQHBNIGRGFPFS 1J$ KISHMBHEDS@JIE:$ UDHKS
IUBDAK@IBEDS$ @QQ:$ HT@Q@NIQIKF6$ 50L$ WINWJIEQIIM$ @QQDVH$ @$ TDUB@
SADU$Q@AMLS$SIYLESIIPLHKULIK$$ @B KV EHIPLAQLIBEDIIU@KLSAIHXS

NF$ @TOILPIIM$ @$ TDUBLKIKIPL$ UGARNIQES TDBBVSKHKDA@MLS @JES
N@JEVIEKO$SWH@MLEM O @ AMRERIFIX@:$;<<9:$ BBANES MADBBBAKWHKF

@QHD$ NL@AHS$ AIHXHM$ #0O@K$ 1S$ WKIQIKFBEWB BQ@SHEBHREL AL HEA@IIKHS
?2VOITO$ ED$ LYIHKCS @@E$ VS$ HLAPITLHS O@GHERD/ IK@MBS JLHBIKLS
LITAFBKIDJ:$ NWHIJLHHLHS$ VIK GSIBIWK®PLE E@QK@$ VIQQ$ O@PL$ SWAKOLAS TDJT
ALM@AEIIM$SWKIQIKF$TRUBABIDKIE): $;<<a:GB6$9C

6 CPH '<DE!$6!$5?E9C=$@9! A$F6!6$B7??F9C=9

JITLSKOLSL@AQFSE@VIBDAIKKESOL$@UDWIK$SDS$STDIKLIKSO@HSNLLISMADVIJI
S@AERPOASUDAL$KO@J$ @ $HL@E@EDSLILHI@PLSNLLIS CBRMK O$mple$

QDDXWB$ K@H>84% €LIEBINKDS HKAWTKWALS KOL$ VLN:$ DA$ NLKKLA:$ IKcH$ TDJKL
UWHK$ @MALL$KO@K$ 7DDMQ BE &I BEZBISISNIDUK LS MDDE$ @ K$SHL@ATOIIM$ VAIKKI
TDIKLIK:$HWTO$ @HS$SKLYKH:$30!H$ @IES*LK@QE@K@6$/WKS$SKOIHSHL@ATO$SDAS
O@FHK@TX$ NLTDULH$ LYKALUQF$ KLEIDWHS$ I1S$ DIL$ IJTQWELHS$ @EEIKIDI@QS

a$@AAS ?;<<9C$ TAIKITIdLH$ KOL$ KA@EIKIDI@Q$ TQILIKJHLAPLA$ @ATOIKLTKWALS$ SADU$ *ITADHL
ALBQ@TIES@&w application as a serviceSUDELQ$?B6$p8S6C6

°$ +/*$ DA$ ,WJ$ *ITADHFHHKLUH$ @EPLAKIHL$ KOLIA$ WKIQIKF$ ?MAIEC$ HDQWUKIDEBS VIKOS$ 0@TT
ALHWQKH:$ IJTAL@HL$ BADEWTKIPIKF:$ HODAKLAS$ KIUL$ KD$ U@AXLK:$ KOL$ @NIQIKF$ KD$ ED$ KC
BDHHIN@Rpfidle, 2006, p. 32)$

fH¥@ASIIXLQ$?;<<aCSELHTAINLHSHLPLA@Q$QIUIK@KIDIH$ @ JE$SHLTWAIKFSIHHWLHS$TDJITLAJIIMS"|
@JE$TDITQWELH$KO@BGQHESBIDKSAWISRIBDIDWABIEBBBQIT @KIDIJH$DISKDB$DIBUS';$7B
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IU@MLH:$ USBQEH<$ DA$ LPLJI$ PIELD6$ -DQQDVIIM$ KOL$Hzn@S Da% @$

HK@JE @AEIILE®E @KEEHS KD$SNLS TAL@KLES 1J$ DAELAS SDAS MAL@KLAS$ @WKDLU
HWTTLEEHHLINAWMMLI:$ ;<<[:$ BFRBEKOLALS @AL$ HKIQQ$ KOLS$ BABNQLUHS DS
ULK@E@K@$ MLKH3JPH QLS. HS HHSE@SF ODVS TLAWERDIKFS AL\WWIALULIKHS
T@ISNLSWGLK6

How to extract Metadata

'WAALIK$ IU@MLSHL@ATO$SKLTOIJDQDMILH$ @ALS @NQLSKDS$ IELIKISFSDNALTKHS
@JE$STDIPLAK$SKOLUSIIKDSULK@QE@K@$SK@MH6$&Y @UBQLHS@ALS@3$'DXLENDKI
BITKWALSNLIIM$Q @ hbQLES@GEEBSKIMLASQFIIMSII$SK GDENWEDE S

@JEas. WK$ BADNQLUH$ BLAFHRQ$/EIIMS$ UDALS TDUBQLY$ QDDXWBH$ HWTOS$ ¢
HL@ATO$ SDAS00@BBF$ S@TLHp$ DA S@TI@Q$ ALTDMJIIKID B MNKAE GKIES VIKOD
@QMDAIKOUHSTDULS KRR EDIBIK<a:$ BE-WAKOLAUBKOLSHBAL@ESDSS$71,$
ELPITLH$ O@H$ IJKADEWTLES$S MLDK@ MKDBHBITOKVEABH® EEIKIDIJ@Q$ QDT@KIDJ¢
HBLTISIT$ 1JSDAU@KIDJI6$ ,\WTO$ ULK @ HGHARHA@HQBEDI T@KIDIH$ HWTO$ @H$
IJKLMA@KLES UBIBHKIULQHLAPITLHS @JESQDT@KIDISN@HLES TQWISKLAIIM$S DSE
?5DAJI@:$;<<a:$BH$9C

Syndication: gather information

"H$HDQIE$B@QAK$ DSHALNEBYS SLLEHS @QQDVSKOLSIJIKLATO@IML$ DS$1ISDAU@
@TADHH$ HFHKMMAS@ SIBIUES SIQKLAIIM$ DS$ UWQKIBQL$ SLLEH$ LI@NQLHS$ @
WH@ML$ HWTO$ @H$ TDUBGLYSIDO® MRE@HTADHHS UWQKIBQIE$ HOBBADEH
IJKADEWTI@E$HLAPITLS T@QQLEBIBIDOHTOS$ MIAWHLAHS KOLS BDHHINIQIKF$ KD$
EA@MDUNIILSEISSLALIK$LQLULIKH$KDS @$ILVS HRIBEFADKKES S KEa:$ B6$

+:C B501IX$DS$@$QDDAWBREBMMS SDAS @I @B@AKULIKS$VIKO$S@$SMFUSIL@AS @
)LV$.DAX$'IKF:$VIKOII$S@$HBLTISIT$BAI TLSA@IMLG

$

50LHL$ TWAALJK$ KLTOJDQDMILH$ @JE$S ULKQE@K@$ HK@JE@AEWNES@QQDVS EL
@JE$ SIQKLAIIM$ DS$ KLYK$ E@QK@$ @JE:$ WBS DS ASSH D YOSHEHL $
LUBQDFLLH$ HBLJE$ OWJEALEH$ DS$ ODWAH$ HL@ATOI/B\WSEDAMIEEK QIS IE
HDAKH$DS$ALHL@ATO:$ IK$ BSVAIHONSEOQUBEQK@$ T@JI$ IUBADPL$S KOIH$ BAC
5@XIIM$ @$ DNS$ALTRYBKDILLHHEBEB®UBQL:$DIL$IHS @NQL$KDS TWKS TDHKHSDJ
O@JE$ EWL$ KD$ QLHH$ HLAPITLS TO@AMLH$ @ J&H HINGH <@ THBBISSTHE KH
DTI@Q$)LKVDAX$ HIKLHE HWTO$ @H$-@TLNDDX$ DA$S ULK@$ BLDBQL$ HL@ATOLF
S@HEEIADALS DAS LUHHILIKLESHL@ATO$SDAS$BDKLIESQIE$ KELBSKKNG AEHS
TDBIIM$ VIKO$ IJSDAU@KIDJI$ @HHFULKAF$ EDLH$ JDK$ DJQF$ IJITAL@HL$ LSSITIL
VIELIJH$ KOuS$able$ 1ISDA@KIDI$ N@HL$ SDA$ @$% TLAK@IJ$ LIKIKF$S @JIE$ 1JTA

8<$DUB@JILH$ HWTO$ @H$ 7A@KDIBEIHWBBQF$ UWHITS IELIKISIT@KIDJI$ HLAPITLHS SDAS ,DIF$ &AI
ELPITLISOA$SKOL$SALLS*WHIT/A@IJd$BAD L TK$SHKDALSOWMLSE @K@N@HLH$VIKGSEIMLABAIIKHS
DAELA$KD$ @QQDV$WJINWLSIELIKISIT@KIDI$ @IES @$ SLLEPM@TASY HQ B RESTE @KQIHS
BADTLHH$ DJQF$ @QQDVHS$ IELIKISIT@KIDJ$ DS$ BALPIDWHQF$ ALMIHKLALES$ SIQLH$ @JES$ IH$ 1.
@WKDU@K®NQL6

88 OL$#i'S TDIHDAKIWUSIHSVDAXIIM$DISHK @ JE@AEH$KD$S0BADPIELGHI$@$TDUUDJI$SSA@ULVDAXS
E@K@$KDS$NLSHO@ALES@JESALWHLES@ TADHHAS@ BBIT@E D JARI06H 1/ SSDASSWAKOLAS
IISDAU@KEIBD$ U@XL$ KOL$ VLNS$ SWQQF$ J@PIM@NQL:$ IIKLADBSE@NAS@NBDE@E@D:$ IHS
AL\WIALEp$?0WJIEQL:$;<<[:$B6$8hC6

1=+1+11&} +>3+11892% 3,+)&,,$+*1"5$(-$&*  &07+)7 $5&0)&5 $5&'=)((7+&, $ h



45 %+ $(-3 ' /&0,1"&$ 28B)+480,+5.5(-$,56718) H "10+1$89:$;<<%

KA@JHB@ASSDR$IK@JITL:SHM DNSBBQIT @IHBA:S$ ;<<b:$ B6$ Si#JLVS
BDHHINIQIKILAS$HEMEDK@MMIIM$ @JE$ LIO@JTLES$ IU@ML$ HL@ATO$ TDWQE
TDUB@JIBHIPDQPLES 1J$ KA@PLQ$ @TKIPIKILH$ KD$ DSSIASAPKIE$) ONIES |J
QDT@QIJLE$ HLAPI@EEI AR $/VGHKDULAHS THW/AESY @ $EQIUBIQLS @WKD$
MLILA@KLE$SM@ISDASKOLIASIJEIPIER@IEAIBIS$ P TES @G

(J$ HLTDJES$ PILV:$ TDBIIM$ VIKO$ IJSDAU@KIDJI$ @QHD$ DSSLAH$ MAL@KLAS L
BDHHINIQIKILHS$ 1J$ KLAUH$ DS$ AWJJIIM$ @AKIS @AFOUKLY QM@ IIJHKS
?ULK@CE@K@6$(JL$DS$KOL$QL @ EL AHI SEMCBHEQBEHIK@ M@ dDJI6$" I@QFHIHS$DS
BWATO@BIHKDAILH$ BADPIELH$ KOL$ ALTDUUINE@BRIIXG$ BADBDH@QHS$ SDAS
SWKWAL$ TWHKP@IAHE@:$ ;<<9:$ BESQLS IISDAU@KIDJI$ ELAIPLE$ SADU$ KOLHLS$
@QMDAKOFUHSIJTAL@HLH$TDIPLAHIDISA@KLH$@JESKOLALSDALSO@H$S@SEIAL
\WTO$ IJSDAU@KIDJ$ JDK$ DIJQF$ OLQBHS U@J@MLAH$ KD$S U@ XLS HU@AKLAS ELT
QDVLAHS$ TDHKH$@DARRLHIVEHKDULAS @ T\WIHIKDJ$ EWLH KDHBEIHEE GRIES
LI@NQLH$ K@ AWKKLBSTDBIFIX@:$;<<9:$BBENMIIMS SWAKOBADLIDHLS DS S
?2UWQKIBQLS$ QIIXNLE@E@K@$ ALPL@QH$ @HKDJIHOIIM$ BDHHINIQIS#HS JDK$ FLK
“Since we are essentially meta-tagging ourselves through our social networking

memberships, shopping habits and surfing addictions, it’s conceivable that the

information could attempt to find us”$ ?]LALJL:$ ;<<9:$ BE&RCWTO3$ @$ EA@HKITS
KLTOJDQDMIT@Q$ @ EPENHHUG@KTO$ TDWQESTO@IMLSKOLSV@F$STDUB@JILH$B/
BADEWTKH$ KOADWMO$ EIMIK@Q$ EIHKAINWKIDJ$ TO@JJLQHS$ @JE$ @M@1J:$ IU
H@KIHS@TKIE@EBKBESH @ ULLENTES@ T\WIHIKIDSSTDHKH6

"JDKOLA$@KKLUBK$@K$NAL@XIIM$SEDVI$IISDAU@KIDI$STDUBQIMKBSO @HSNLL.
NF$)",]">$ KDTX$*@AXLKS$- 6O WEH@ $ILVQFS$IJIKADEWTLESBADEWTKSNAIEMIIMS$C
?VLNC$ @JE$ DSSQIIL$ ?ELHXKDBC$ WH@ M $ANGHEBENIESABRDKIULS @QQDVH$
@J@QFHKHS$ KBdsdal Market Replay’s:$ VOITO$ TDUBWKLHS$ HLAPLA@Q$ 1JKLJIHIPLS
HK@KIHKIT @Q$HRALS DI$ @IS@NUDWIKS DSHEEHRARIAS QDT@Q$ ELHXKDBS @JE$ ML
IJHK@JKSALEBPM@RHIHKLIJ:$: <6 DEMIBELAISHFIEIT @RIDNSLAPI TR IES @$
QLIMOKVLIMOK$-Q@HOj"*@Y$ LIPIADJULJK$ VOITO$ ALQILPLH$ HA®IES$S DS$ OIM
ULAMES EISSLALIKBIBIS IJKD$ DILS @ BBQIT@NARI$<9:$ B6SEB[QKODSWITHS
TDJITLBK$HS SIAHKTHIDKAKBE I TK @ AF$KD$SKOLSEDHT tBHEDGH: SKOLALSIHS
HB@TL$ SDA$ @$ EW@Q$ LYIHKLITL6$ ,LTWAIKF$ TDJTLAJHS$ ?@H$ HK@KLE$S @N
HBLTI@QIHKH$KD$WHL$ QDT@Q$DA$ QIUIKLES ADHEEAAISMSLBLIGD Y QRS
IJEWHKAF6$ -WAKOLAUDAL$ ELHXKDB$ @BBQIT@KIDJH$ @QQDV$ DSSQIIL$ WH@
SWAKOQASSNIQIKF$KD$SLUBQDFLLHS\ADAXKINGBDIS :$; <<Fe

8 $,LLSOWIEQL$%$' DIQLF$?;<<[C$SDASUDALSIIHIMOKRBHIKES! DARPKIES@JE$SKOL$07LDHB@KI@Q$
#LNp$?B6$;8C6

8i$DELAJSUIIIIMS @ QMDAIKOUH$ @ALS @ NGRuE@EEWHBED RS 1IISDAU@KIDI$S SADUMNEB HLSEQK@$
@J$ IJEIPIEVE@EIQYS DWHKE DISEQ @AS TO@K$ TDIPHABRDKIMWWwW.springerlink.com/content/
9552w4600v4m1846/?p=48bbb307070d48d9a24938a2a286b097&pi=5%

8hg "TTDAEIIMS$ KD$ "EDNL$ KOL$ BADEWTKS$ oDSSLAHS @J$ LYTIKIIMS$ JLV$ V@F$ KD$ LIM@MLS$ TW
IJIDP@KIPLAAUIELES ELHXKDB$ @BBQIT@KIDJH:$ VIKODWKS AL\WIAIIM$ TO@JIMLHS$ KD$ LYIHKIIM$
BLDBQL:$DA$BADTLHHuUtHGgb . adobe.com/products/air/$

8$50L$KDDQS$IHSSALLQF$ @@ )Q@NQULS@KBom/mr.aspx$
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<C>95A9C=B9=9!67$AGD6C$9C!<>65!97C4 $

JJTL$ IKH$ ELPLQDBULJKS KOL$ +JKLAJLK$ O@H$ HWAPIPLES VIKODWKS$ @$ BADSL
Q@FLASNWIQKS$IIKDSRWIETDALES' DIQLF:$: << $EHBEIKP @AIDWHSLYIHKIIM$
oDPLAQ@Fp$ KLTOIDQDMILH$ HWTO$ @H$ LITAFBKLES E@K@$ KA@JHSLAHS PI@$
@WKOLJIKIT@KIDJ:$ 1WNQITJIAIP@KLS$ 'LF$ LITAFBKIDI$S @QMDAIKOUH$ @JES ,
"WKOLJKIT@KIDJH$ N@HKEES &3J TOIBH IELJKIB@KIDJ$ DS$ 1JEIPIEW@QHS
2KA@JIJHB@ALITFC:$IIKLMAIKF$@JESWH@NIQIKF$ALU@SIHS@JI$@Q@AUIIMSIHHW

Digital Identity: Who am I trusting?

'WAALJK$ WRILAKAIT$S @ BBADEHWDBIEEBIBI+] 826 SDTWHRDI$ NWIEQIIM$DSSKOLS
TDWIKQEEHESKLEERMKOLIKIT@KIDI$S@IE$S@WKODAId@KIDI$SADWKIJLH$JILLELE!
SDASWHLAH$KDS$IIKLA@ TK$ VIKOAPEAMPVVERE @H @HH@:$; << B$HBESITSSLAH
@$WJIISILE$SQDMII$BADKDTDQS$ ?HIIM@@SHSBDH BICBIBIEKVDAXWESK DEHS E
B@AKJILAHOIBH$VIKOS$SIJEWHKAF$QL@ELAH$QIXLS. @ODD$@JE$7DDMQL6

Voice over IP: convergence?

/LHIELH$ BADSLHHIDJ@Q$ HDQWKIDJH$OBMBAHP@HES NF$ O@AEV@ALS$
U@JIWS@TKWALAHS QL& FEPFBLS O@H$ NLLI$S @$ EIHAWBKIPL$ S@TKDA$ 1J$ DJ(
PDITL$ TDUUWJIT@KIDJ6$,1JTL$ KOL$ SDWIE@KIDJ$ O HSHHARPHEIH TL$

@JE$ PIELD$ HKAL®)DRIMS$ KEUSLAIBKN@HLES$ DJ$ @$ BADHOHPQ$ KO@K$
IJTDABDA@KLHFEBIAAELTOIDQBMDAA:$ ;<<9:$ B6HBIIOIQ@AS KDR

" BBOT@DIH:$XFBL$LI@NQLH$BIBEIBIIK$HKAL@UIIM$DS$OIMOS\W@QIKF$QIPL$PI
@JE®IELDS$ SLLEH$ @JE$ UDHKS$ II3BOAKGEIKLY QASAKIEYIEL$ KLQLBODJLS
JLKVDAXHGLHBIKL$ KOL$ LIDAUDWHS$ BDKLIKI@QQH:$ KOAL@KH$IMWTOS$S @H$ |
L@PLHEADBBIIM$ DA$ HB@UUIIM$ LYIHK$ EWL$ KD KQERINBRYEEIGD 55
JLKVDAS?'DY:$;<<d

$

5LTOJDQDMKE@ @ TTLQLINAIRLALITLE $ NLKVLLI$ KLQLBODJILS$ JLKVDAXH$ @JES
KOL$+JKLASHWTO$ @H$KOL$, XFBLSBABNIDRIT @ QQF$SALEWTLS DBLA@KIIM$ TDHI
UDELAJ$ TDUUWJIT@KIDI$ TO@JILQHE$501IXIIM$ DS$KOLS P@HKSIITAL@HL$DSS
@JE$ @E$ ODT$ TDQQ@NDA@KIDJI$ @TADHHS$ QDIM$ EIHK@JITLHS$ 133 NWHIJLHI
KLTOJDQDMILH$ HKLB$ 1J$ @JE$S @ GRDESWIKIFEHASIE WL S K DSEIPND AR I IS
KIULHE@K$QDVLASTDHFRES @ QQDVHSMQDN@Q$ T@ FRES A BN FERSA@KLH
XFBL$ IH$ SE&RIBDHKDQDBDWQDH:$ ;<<®'ERBIN@$ ?;<<9C$ K@XLHS$ IK$ DILS HKLBS
SWAKOLA$@JE$BADBDHLH$KOL$BDHHINIQIKBSUBIRENUHLETAIARKAS@IESS @HKI
IJKLA@TKIDJH$@UDJM$IJEIPIEW@QH $NF$@QHD$WHIIM$DKOLASUDELAI$SKDDQ

8l$ SAWHKLE$ 1Q@KSDAU$ *DEWQLH$ @AL$ HK@HE @WESKIDIURDILLIK AF$ BLAHDIJ@Q$ TDUBWKLA:
JDV@E@FH$VOITO$DSSLAH$SHLPLA@Q$TAFBKDMA@BOIT$SWITKIDI@QIKILHE$,LL$ @H@HH@%$7?;<
[JSDAU@KEDJI6

8a$DASSWAKOLASIISD AID@HVEE0: //openid.net/what/$

89§ *DAL$ IJSDAU@KIDJ$ TDJITLAIIMS$ KOLS$ ,LHHIDH$1IADKD@BQ@S T@J$ NL$S SDWJIES OLALMS$
http://www.nrc.tsinghua.edu.cn/files/SIP%20Protocol%20CNGI%202007-06-01.PDF$

8f$50L$ KLAUS TDIPLAMLITLS IHS TDUUDJIQF$WHLES$ 1J$ UWTOS$ VIELA$S @HBLTKH6$ +K$ELHTAINLHS|
IAALQLP@JTL$DS$HBLTISIT$KLTOJDQDMILH$ @ JES HR@HRD AEHI R I HE (B0 LASKB @ J$
ELQIPLA$SKOL$@TKW @RiETHeHiadk2008).$
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?B6$hC63$,0L$ SWAKGIDWIEQIJLHS KOLS BDK L@@ HBPRRI manag[ing]
the work of expanding number[s] of outsiders”:$J@ULQF$HOISKENVIMOBKDV@AEHS
HT@Q@NQL$SALLOQ@ITLAH$?B6SICH

/WK$ ELHBIKL$ KOL$ OIMO$ BDKLJIKI@Q$ BADEWTKIP IBASIWESCREEIIRAIS

HWTO$ @H$ ,B@U$ HODV$ ODV$ IUBDAK@JIK$ P@QIES$ IELIKIKILH$ @ALS$ 1J$ E
TDUUWJIT@KIDDOWIEQLS 'BIQLF:$ ;<<[:$ B6SEHAHOIIMDKK@TXHS$ HKL@Q$ WHLAS
TALEIELIKI@QQH$ @JE$ @NWHLSWHLAS E @K @ OTALRRERKADHEHPDRIDIHS @ALS
HWNALTKERDSK3HLANES KOL$ DKOGAIHFD J$ JIDK$ PLAISF$ VODUSKIDSKAWHK
TDUULATL$KA@JH GEERIBIGHA @ SSTRODWKBEIMD$SHIMI @ KWAIBEE@QQDVS@$
KAWL$PLAISIT@KIDI$DS$HLIELA$ @IESALTIBILIK$ EWLS KD$SHBDEMINGBHHHINIC
@H$ KOIH$ IHHWLS$ HILKIDHS MVES 1IIKLA@ TKIBUSUBHNSWIE@ULIK@Q$ ELHIMI$
S@IQWALH$ DS$ KOLS$ IIJKLAILK$ TWAALIKQF$ ED$ JDK$SWB@IBY $KEM\WJISILE:!
KLTOJDQDMILH$ HWTO$ @H$IWDBENEDMOAUHS @AL$S @NQLS$ KD$ EAQU@KIT@C
IJTAL@HEBIKIKFS @V@ASNIHKYLLI$ BOKBBDIJKSR@ IQEDITLS BASTWULIKS
PLAISIT@KIDSE@IQF$SNWHIILHH$ TDUUWJIT@KIDJIH6$@HBUBRKSBHR JIKSH:$
NLHIELH$ HATRWEDWQE$ KDL$ @EP@JTLULJIKS JR@HREMMEBADTLHHS VOLJI$
TDJHIELAIIM$TWHRIRUBR@ JF$IIKLA@ BRIWBE QL$%S$'DIQLF:$;<<[:%B6$8[C

"$ BADUIHIBIVU@KWAKLTOIDQDMF:$ LHBLTI@QQF$ SADU$ KOL$ HK@JEBDIJKS D!
TDUBWIV$@JE$S@NWJIE@JIK$SN@JEVIEKOSEWLSK DA NSMBX TN GHHES
ELHTAINLH$ @ BH@DISHHAMBQIIM$DSSUWQKIBQL$SELPITLH$VOITOS$IJHK@JIKQF$N
KOLIAHNn$ILKVDAX$ @K$SKOLIAS TWAALIBWIED@BRADIRIQLF:$ : <SCHBED IS
KLTOJDQDMFIDQEHS$IKH$ KAWL$ BDKLIKI@Q$SDAS$ @BBQIT@GRNVIHEDSKHIDKLS @
SQLYINII®BE$S ADNWHRRMIE@BdIIM$ HKAWTKWALGS +K$ IDKPES QES/EAEHKIT@
IJPLHKULJKHS$ ?LGA$6RWQEIIM$ @$ KLUBDA@AF$ JKEV@AKDOS @QQDVHS$ JLVS
@BBQIT@HIBEWTOS@EHI@HELIHDASILKVDAXH:$KD$SNLSIEBQLULIKLE

I A<$>94<$?B$C<@$8G48ESD?F<74B

*DELAJ$ KLTOJDQDMILH$ HWTO$ @H$ KODHLS$ ULJKIDILE$S @NDPL$ ED$ JDKS |
IUBQIT@KIDJIHS$ SDA$ LYIHKIIMS$ ?1IKLAILKCS NWHIJLHHLH6S$ "H$ @ QAL@EF$ HKE
WJIQL@HO$ @$ KALULJEDKVBEBRKM@AEIIMS JLV$ V@FHS DS$ ERGHESINSVHIILHHS
UDELAJSNWHIJLH H$d Ly &

Virtual Reality: Where The Matrix starts?

50L$ UDHK$ HWTTLHHSWQ$ LY @UBQL$ DS$ @$ SUITHKIERDBAIVDAKEDSES IHS
LTDJES$!ISL:$VOITO$O@H$NLLI$1I$ ELPLQDBULIKFHITES I@NH6$ 3KIQIKFS
TDUBWKIIM$@QQDVHS$AL@Q$KIULSTDUBWKIIMSDSS@SPIAKW@Q$VDAQESVIKOSH
@TKW@QQF$ IIKLA@TKIIM$ VIKCRIEHAE kSBBFEEBIS @PLA@MLS @ADWJIES
i<c<<<$KD$h<cAHKBWLIEIPIEW @K @R $SBADBLAKILH: $NWIQE$ODWHLH$ @JES$L.
PIAKW@Q$QISL6S$,LTDIES!ISL$SO @HS$IK HEIMMEBEDIYR QURGINO I TET @ JSNLS
NDWMOK$ 1J$ LYTO@JIML$ SDAS AL@Q$ 3,$ EDQGBBKEMEBHWERDFS DS$ IIEDJIS
EDQQ@AH$S@H$DS$"BAIQ$; <<9$ \WEDSIBKBVEB{INEERHS @ADWJIES$89$UIQQIDJI$3,$
ED@AMJIEDJIS @NH:$; <HH

$5SSPP S PP S PP ST PPPPPPS P PSP PS

<$50L$TDUB@JIF$1@TXLK=DB$DSSLAHS@$VIELSP@AILKF$DS$PIELDS@JESTDUUWIIT@KIDISULHC
,LL$ttp://www.packethop.com/$
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LTDJES$ ISEV@H$ NWIQKS @H$ @$ HT@Q@NQLS$S HFHK L USS3YD LIS ROIASNDE JJIIM
TDUBWKIIM$TQDWEH#HODHLS$ELHAE ESNF$7DDMQGHDARIEDI$! @ NHSAWIHS
LTDJE$!ISL$ @H$ @$ AL@Q$ KIULHAKKLEDS KOS IAS TQENESESd Life

Grid6$ & IBHLAHS @ TTLHH$KOL$HFHKLUSNF$SEDVIQD @EIIMK@BEORHKVESTQILIK:
KOL$ALJELAIJM$DS$KOLSIJEIMEDMNEROESi]$ VDAQES DJI$ KR@FWHHAST QILIKS
?21JEDJ$!@NH:$;<&C

Peer-to-peer data exchange: BitTorrent

)DV@E@BI®$ HIMJISIT@JIK$ BDAKIDI$ DS$ +IKLAILKS KA@SSIT$ IHS @ TTDWJIKLES S|
PIELD$HKAL@ UIIMSBHBNIERS5WNLSDASEOMPMKSUDHK QFFBBBLABKA@SSITS
WHIIM$KOLS$/IKSDAALIKSBABKTEMIPHSE L PLQDBLE$I J$H$8HBOER@S

LSSITILIK$ EIHKAINWKIDJ$ HFHKLU$ EWL$ KD$ ADNWHK$ ALHDWATL$ WKIQId@KIDJ$
KLTOJNWBR'DOLJ:$;<<i:$B66SEHBADKDTDQ$SNFB@HHLH$ @ $KFBIR@KEES1$
VOITGH$ @$ TDUSIBQREEIEVIEKIBK @KIBS/ASTDABDA@KIIM$ @$TLIKA@QIALES
KA@TXLA$@JE$BLLASTDITLBK:$BLLAH$EDVIQD@E$SHU@QQ$TOWIXHSDSSE@K@
?'DOLJ:$;<<i:$B6EEOLSBADKDTDQSNWIQELIIWBGDES @ QLIGEESEHIMIKO@KS
UDAL$ BLEBB@AKITIB@IKH$ @TKW@QQF$ IJTAL@HL:$ A@KODRSAQDIDSS ELTAL
BLASDAU@ RQIALSDAIHII@KBIOLSULIKIDILESWBRIDEB LILFXHE

JUIQ@AS$ BRXIBBLLAS TDIJTLBKH$ @BBQF$ SDA$ KOL$ @QAL@EF$ ELHTAINLES PDIT
KLTOJDQDMESIESXFBLESHLAHSLILA@RTIBIKAINWKLS VIKODWKS LPLIS XJDVIIM
7”*DVNAQ@F:$;<<a:$BB3%aC

50L$ KA@JHSLAPRDNMIKSDAALIKS @JES DKOLKERILLAS TDJIJTLBKHS NLTDULS$
LPLJ$ UDAESHAWBKEIS$ DIL$ O@H$ @$ MR@I AT AK® QQF$ MLKHS K@ JHSLAALES
BLLAHEALSKO @IS DKEHAIEEUWHITS @JE$SSIQUSIJEWHKAF$SHLLSKOLUHLQPLH$TDJ!
VIKOEA@HKIT$ ELTAL@HLH$ 1IJ$ H@QLHS$ DS$ 'TH:$ ]4]H$ DAS DJQIILS BADEWTKHS$ H
ELU@ES PIELD6$ (JL$ OFBDKOLHIH$ TDWQE$ NL:$ KO@K$ @$ HOISK$ KDV@AEHS$ IQ
HWTO$ @H$ NDDUIIMSBRXKSitntebay.com, O@HAIPLIS @V@F$ ELU@JE$ SADUS$
KOLIA$ KA@EIKIDJ@Q$ NWHIJLHH$ UDELQH6$ 50IH$ IUBQILH $TRO @K KLTOJIDC
/IKSDAALJIK$ IDK$ DIQF$ @AL$S @$ KOAL@K$KDS KA@ EH® DOEBOEINILOH:$ NWKS
KOL$ WAMLS$ SDA$ KOL$ TAL@KIDJ$ DS$ JLV$|'BW\5@||1H$H'$OJDYEQQ$ K®LALSDAL
IJTDABDA@KOBHLILVS V@FH$ DS$ TWHKDULA$ NLO @ RHDASIEBHM O DDBCS
KDMLKOLAS$VIKO$SKLTO MO EBHABRN® LSUDELAISV@FHSDSSEIHKAINWKIDIS@JESALP
MLILA@KIDJ6$ "$ HWTTLHHSWQS$ LY @UBQLS$ VIKOIJ$ KOL$ BOLOERVIENS KAFS IHS "
*WHIT$,KDAIS

#O@K$@BBL@AH$KDS$SNLSTDUBLQQIIMS@NDWKS$PIAKW@QSAL@QIKILHSHWTO$@
OWU@JH$ @AL$S @ TKW@QQF$VIQQIIM$KD$HBLIESP@HKS$ @UDWJIKH$DS$KOLIAS
VDAQE$NWIQK$SDWKS$DS$i|$MA@BOITH:$UDELAJ$BOFHITHS @ J@$$MEBBQEAS @ QN
@$I@%$ PIAKW@Q$ UQAXIRHBQ@RES DKOLAS AL@Q$ OWU@JIH6$ "H$ @$ 18&#$ ?2;<<|
HKWEF$HWMMLHKH: $KO @SN BABEBNMBTDULSUDALS@JESUDALSIUBDAK@JIK$S@JIES
HODWQE®E$ KD$ OIMOLAS$ BADEWTKIPIKF$ SDASSEIPRFHSIDMINVEIQQEHS ?B6$

$5$S5PPS PSS PP PEPPEPPPSP PSSP

B $ILHBIKLSHWTTLHHLHS$II$Q@VHWIKHSNF$STDIKLIK$SBADPIELAH$SKA@SSITSIHEMADVIIMS@K$@3$S!
<<9C6

7 $"H$DS$"BAIQ$;<<9$"BBQLSIH$SKOLSIWUNLASDILSUWHITSALK@IQLASVIKOII$SII$SKOLS$3,$@IE$SDSSI
UWHIT$T@K@QDM$KOADWMODWK$KOLSVDAQERS@WS B EKAETTSHADADAESDS$"WHKS$SIPLSFL@AL
http://www.apple.com/pr/library/2008/04/03itunes.html$
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iICGNIELI$?@UDIM$DKOLRSIRDAHCSELUDIJHKA@KLH$SODV$SKDSIJTDABDA@KLSP
Q@FLAHS$IJ$ILVENWHIILHH$SUDELQH6$/FSTAL@KIIM$ @$VDAQES$SVIKOSALBQIT@FH
P@AI@KIDIJH$ DS$S U@AXLKH$ ?HWTO$ @H$ ODWHIIM:$ HODBH$ DA$ @KKA@TKIDJI
TAL@KLH$ JLV$ ALPLJWLS$ BDHMNIRKDISSHEIIMEIOFERK DS @F layer$ 1I$
LYTO@JIML$ SDESISPLAS HLLISNLSDAL6$S*DHKS IJKLALHKIIM$IHESKOLSS@TK:$KO@!
TDUB@JILHS HWTDS @HIDAS IAQE@$ HLLS KOLUHLQPLHS$ TDJSADJKLES VIKO$ ND
BADNQLUHS$ @OERQQLEKDBF$IISAIIMLULIKS1J$,LTDIES!ISLS IHS NLVWNULIMS @$ O
IHHWALET @ VRBLDBQL$S@AL$P @HKQF$TAL@KIIMS$EIMIK®@ @QK@RAKNKSAHHSSDAS

; <<aC 6$/WK$KOIIXIIM$DS$ @$ TDUB@JIF$ HWTO$ @H$ IA@QE@$DBLIIIMS @$AL@
,LTDJIES$!ISIBKKA@@SYODQLIIBBHAVIIKFDSSEINKAKIDISIQILQH$SDAS?ILVCS
BADEWTKH6$-WAKCHLAIDAIHKS ALTIHK@AKIGE$ LYKLIHIPL$ B@AKJLAHOIB$ VIKO$
HIELISNF$O@PIIM$ @J$LFLS DI SWKWALSNWHIILHHAS 2B R¢Fi@iikodHmS
transformational opportunity that will change many industry processes, gather

new revenue streams, and increase productivity and brand opportunity®$
?7ALLISILQERS

52C57G492CH$G79!:$ 5?DEG!9C=$6CF$8 G49C<44 ?F<7$6 F6E!92C $

501H$ B@ RDAMO QIMBKPLABKQRTOIDQDMIT@Q$ ELPLQDBULIKH$ IIJ$NAILS$ @JIES @I €
HLPLA®QDJIDUITS IUBQIT@KIDIH$ ALM@AE IB0$$ @TWARRMILHHS KDBITH6S
-IAHK$ KOL$ TDJITLBK$ DS$WKIQIKF$ TDUBWKIIM$V@HS$IIKADEWTLES 1J$ DAELAS KL
BDKLIKI@QH$SDA$NDKO$HWBBQF$ G EXSHTB@MINSHIQDWEH6$50L$ TDITLBKS
IUBQILH$ ALPDQWKIDJ@AF$ E@QK@$ HKDA@MLS$ KLTOIDQDMILH$ DBKIUIALES$ S
ALQI@NIQIKF6$ ,LTDJE:$ KOL$ \WLHKIDJ$DHBHIOA®PWEDLIKS IJSDAU@KIDIS$
SQDDEIJM$ TDWQE$ NL$ HKAWTKWALES$ @JE$ ALPLAHLES 1IJKD$ WHLSWQ$ E@QKE
HLU@JK$ VLN$ NWIQEIIM$ DJ$ KDB$ DS$ UL KH@K@ISAIKNVEI@IMLS N@QHLES DJ$
HFJEIT@KIDJ$ KLTOJDQDMILH$ VLALS$ EIHTWHHLE6$ *DE L ATS@R@RHE@&IDIHS HW
*@AXLK$ OLBQ@F$ HODV$ ODV$ HWTO$ IJSDAU@KIDJI$ T@J$ NL$ @BBQILE$S @JES |
ELHXKDBjHLAPLASUDELQ$? @K$SIAHKEHAVTBKIISKITRINKIQIKF$ TDUBWKIIMC6$50I14
KOL$ B@BLAS$ NAMLBQNEE @EP@JTLULIKHS 1J$ EIMIK@Q$ IELIKIKF$ O@JEQIIMS$
UDELAJ$BLBABBLLASN@HLE$TDUUWJIIT@KIDI$SKLTOJIJDQDMILH$HWEBDEF@® H$KOL$DJ
XFBL® 1DHHINQL$ IUBADPLUIFBABEWTKIPIKF$ @JE$ KOL$ 1% BISKRKE@JIKS 1J$

IJIKLA@ TKIDIH$ @AL$NLIIMSEWRIUDHIKERB UB D AKRKOKHLSKLTOIDQDMILH$HODVS$
ODV$S@A$TDIPLAMLITL$O@ @SBRSSV @ Q$SVDAQEHS@JIESLSSITILIKSKA@JIHUIF
KLTOJDQDMILH$ HODV$ KOL$ JLLE$ SDA$ LYIHKIIM$ NWHIJLHHLH:$ LHBLTI@QQ
|JEWHKAFSYEIX$ TWAALIK$SNWHIILHHSUDELQH$S@JESTAL@KL$ILV:$1JIDP@KIPLS
ALPLIJWL$MLILAG@KIDJI6

50IH$ NAILS$ DPLAPILV$ EDLH$ JDK$ "WHK$ LUBO@HIdAL$ ODV$ IUBDAK@JK$ I1J:
KLTOJDQDMF$O@H$NLTDUL$SDAS@SVIEL$SP@AILKF$DSSNWHIJLHHLHE6$#O @KS$IH
IHSKO@KS$IK$SELOBUIHSODVSHDULSEIHAWBKIPL$KLTOJDQDMILHS @ALSAL@Q$DBE
KD$ TWK$ EDVJI$ OWML$ TOWIXHS$ DS$ SIYLES$S TDHKH$ @JE$ ALPDQWKIDJIAL$ KOL
NWHIJLHH$ @H$VLQQ$ @HS$IIKLA@TKIIM$VIKO$SHK@XLODQELAH6$+K$IHS IDKS S(
HWMMLHKHblong run, the IT department is unlikely to survive, at least not in

its familiar form. It will have little left to do once the bulk of business computing
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