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TXHU\LQJ LQ IRXUMHDVY VWHSYV

7 KH XVHU P D\VEH XVLQJ D * 8, WRO
FRP HV XS Z IWK D WH[ WXDOT X H U\ $ Q

4 XHU\ H[DP SO

FOR $r I N docunent(“reviews”)//review,
$g I N docunent (“preferences”)//genre,
$s I N docunent (“showi ngs”)/
show ng/ [ dat e="May 18"]
VWHERE $r/genre = $g AND $r/title = $s/title
RETURN <fil n»
$r/title $r/rating $r/theater
</filnp
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Constant

<pr ef er ences><genr
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i
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T
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<pr ef er ences><genr for this one?
e>Sci ence Fiction
</ genr e><genre>. ..
Select playing tonight
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urn:theaters:portland
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At WWeek.. Display on bob's computer
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Constant

<film><fil np
<title>Plan 9 from Qut er
Space</titl e><t heaters>
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Y ahoo
can now
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Di Spl dy on bob’s computer

A

Constant
<films><filnp<title>
Plan 9 from outer space
</title> <rating>

10/ 10</rat i ng><t heat er >
<addr ess>21340. .

... and send the
results to Bob!
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RP H LQLWLD O UH V X OWV

H KDYH H[ WWHQGHG 1 LDJ DUD Z LWK LQLWDO
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GLVWILE XWHG S@®DQV
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URN
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5 HV X OWV QR UP

Server

Server

Pipelined plan (normal)

30

A |
B[ |
C |

0 1‘0 2‘0

Time (seconds)
Mutant plan |(normal)

A
B[]
C [ ]

0 1‘0 2‘0 3‘0

Time (seconds)

D OOR D G

Latency  Footprint

10.95sec 27.28sec

Latency  Footprint

13.85sec 14.56secC

| ess than
B+C
for pipelined

) .



5 HV X OWV K HD Y\

Server

Server

Pipelined plan (heavy load)

Ai |
B[ |

C| |

0 5 10 15 20 25 30
Time (seconds)
Mutant plan (heavy load)

0 10 20 30

Time (seconds)

ORDG RQ &

Latency  Footprint
19.11sec 43.59sec

A hasto wait
for C to finish!

Latency  Footprint
26.06sec 28.03sec
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5 HOD WH G Z R UN

SDUDFKXW TXHUWHY %WRQQHWDQG 7 RP DVLF

SDUWD® HYDXDW D TXHUl HYHQ Z KHQ VRP H VRXUFHYV

DUH XQUHDFKDE H

2 EMHFW QREH %UDXP DQGOHWDDO
& HQWDQ] HG P HWGDW P DLQWILQDQFH

GLVWILE XWWG VWWH YV QRFDOVW WH

XEA4 [/ 6 DKXJ XHW
0 43 VIP LDOUW 3UHFUXLWQJ "~ VWDWJ\

VHSDUDW GHS®R\P HQWDQG H[ HFXWRQ SKDVHYV

O RELOH DJ HQW
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3 DUWLD OHYDOXDWLRQ RI H[ DP S OH

S OD Q

S speaker=Fal staff

, 1

TupI e Speaker L?ne
Str eam< Speaker L?ne
Speaker Line

Scan operations

*

Parser
X

ComediesURN ® list of URLS

- E— . . B S S S S B e . gy,

Cannot be
evauated
locally

—-— e . e o e . o oy

S speaker=Fal staff

Scan operations
 §

Tragedies URN
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XWDWHG SODQ LQ : 0 /

<?xm version="1.0"7?>
<! DOCTYPE pl an SYSTEM "querypl an. dtd" >
<pl an top="uni on">

<uni on id="union" input="fromconedies fromtragedi es"/>
<constant id=“from conedi es”>
<streanp

<t upl e><el t ><LI NE>Now, Master Shallow, you'l]l
conplain of nme to the king?</LINE></elt></tuple>

<t upl e><el t ><LI NE>But not ki ssed your keeper's
daught er ?</ LI NE></ el t ></ t upl e>

<tuple><elt><LINE>l wll answer it straight; | have
done all this.</LINE>/elt></tupl e>
<l-- . . . Rest of result omtted . . . -->
</streanp

</ const ant >
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0

XWDWHG SODQ LQ ; 0 |/ FRQW

<resource id="tragedi es” urn="urn:niagara:tragedies"/>
<scan i d="speech" regexp="PLAY. ACT. SCENE. SPEECH"

| nput = "tragedi es"/>
<scan i d="speaker" type="content”

regexp="SPEAKER' i nput = "speech"/>

<scan i d="line" root="3%speech"
regexp="LINE" input = "speaker"/>
<select id="fromtragedi es" input="Iine">

<pred op="eq">
<var val ue="$%$speaker"/>
<string val ue="FALSTAFF"/>
</ pred>
</sel ect >

</ pl an>
P 34



0

XWDQWTXHU\ RS WLP L] DWLR Q

O XWODQWTXHU\ S®DQV EULRJI XS QHZ

RSWP L] DWMRQ SUREMHP V DQG RS SRUW QLWHYV

6 RP H LGHDYV
& RQVR QG D WR Q
HIHUP HQW
0 X WD QWVWIDLQV

5 HVX ONS DUNLQJ
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& RQV R OLG D WLR Q

$ VXE S®D®Q FDQ EH HYDXDWG RFDA@O RQQ L DOORI

LW HDI QRGHYV DUH DYDLWEO®M QRFD@

Can be evaluated
locally A

Cannot be B
evaluated locally
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& RQVROLGDWLRQ FRQW

& RQVRAGDWRQ UHRUGHULQJ D S®Q VR WKDWP RUH

VXE S®QV EHFRP H HYDXDE (H

Can be evaluated
locally

——==———=
/

.

Cannot be 3
evaluated locally




HIHUP HQW

-XVWEHFDXVH Z H FDQ HYDXDW D VXE S®Q GRHV QRW

P HDQ Z H VKRXG5

RIS N& LV D FDUWHVIDQ SURGXEW Z KLH $ N%N& LV
QRW HYDXDWQJ LWRFD@® LV WKH Z URQJ WK LQJ WR GR
EHFDXVH LWQHHGMVVQO LQFUHDVHY WKH VL H RI WH

RXWs XWS ®Q
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O XWDQWVWID LQYV

5 HGXFLQJ ®WHQF\ E\ IUDJP HQWQJ D S®Q
IOWVR VP DOHU S®QV WDWDUH ®WHU MRLOQHG

WRJ HW HU

9 LVIWQJ Q VHUYHUV VHT X HQWD

> ¢ Ty —
— |Server| T |Server > ... [Server >
1 2 n
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0 XWDQWVWIDLQV FRQW

%YUHDNLQJ WKH SMMQ LQWR W R VWIDILQV WK DWY LVLW

DOMHUQDW VHUYHUV UHGXFHVY WKH GH®D\ E\ KDAQ

—
C D Dy o Y n*d2
—* |Server| |Server| [Server Server| —
] A > . -
./
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*“HWWLQJ VRP H S LS HOLQLQJ

H FDQ DOG/R XVH P XWOQWVWDILQV WR UHGXFH
GH®\ E\ EUHDNLQJ WKH WDQVP LVVIRQ RI D
@DUIH SD®DQ LQWR D VHUMHY RI VP DOHU S @®QV

) RUH[DP SOH LLQVWDG RI
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H FDQ SDUWMRQ WKH ELI MLQ LOW DOQ
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5 HV X OW S D UN LQ J

6 XSSRVH Z H NQRZ WDWWH UHVX OW R
HYDXDWQJ D VXE S®D®Q Z LAWOOQRWEH XVHG LQ

WKH QH[ WIHZ GHVWQDWRQV RI WKH 0 4 3«

H FDQ 3SDUN" WKH UHVXOW RFD@ DQG
IQVHUWD WHP SRUDU\ 8 5/ SRLOWQJ W WH

FXUUHQWVHUYHU LQ WKH P XWOWG 4 3

$ VXEVHTXHQWVHUYHU WDWFDQ QHHGV WH
UHVXOW FDQ UHWLHYH WHP RUVHQG WH

0 4 3 EDFN
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S IFKHU P HW GDW

& RAHFWDQG GLVWILEXW P HWGDW DERXWVHUYHU

RDG DQG FDSDE LAOWH V

& RQWRGOHG P XW WRQ

*YH WKH XVHU FRQWRORYHUKRZ 0 4 3V DUH
URXWG DQG SURFHVVHG SULYDF\ DQG VHFXULW

FRQFHUQV

O HWOD P XWQWSURFHVVLQJ

WUL) J HULQJ ®RDG ED®QFLQJ FDFKLQJ
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O XWQWTXHU S®QEV SDUWRI D YIDEOM VFD@®E M
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) XWKUH Z R UN

, P SHP HQWRXU LGHDV IRUP XWQWTXHU\ RSWP L] DWRQ LQ

WKH 1 LDbJDUD IUDP HZ RUN
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