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Preface

,'YH EHHQ EXLOGLQJ SURGXFWLRQ GDWDEDVH GULYHQ D!
ZRUNHG ZLWK PRVW RI WKH XVXDO UHODWLRQDO GDW
3RVWJUH64/ DQG ZLWK VRPH YHU\ LQWHUHVWLQJ QRQUH
*UDSKG 04/ %HUNHOH\ '% ORQJR'% ORQJR'% LV DW WKL\
ZRUNLQJ ZLWK WKH PRVW DQG FKRRVH IRU PRVW SURMHF
EHWZHHQ WKH SHUIRUPDQFH DQG SUDJPDWLVP RI D UHOD
H[SUHVVLYHQHVV RI D VHPDQWLF ZHE GDWDEDVH ,W KDV
VRPH TXLWH FRPSOLFDWHG V\VWHPV LQ D VKRUW SHULRG

, KRSH WKDW DIWHU UHDGLQJ WKLV ERRN \RX ZLOO ILQG
WR ZRUN ZLWK DQG RQH ZKLFK GRHVQ|W JHW LQ WKH ZD
\RX ZLVK WR EXLOG

Conventions Used in This Book
7KH IROORZLQJ W\SRIJUDSKLFDO FRQYHQWLRQV DUH XVHG

, WDOLF
,QGLFDWHY QHZ WHUPV 85/V HPDLO DGGUHVVHV ILOH

Constant width
8VHG IRU SURJUDP OLVWLQJY DV ZHOO DV ZLWKLQ SDULI
VXFK DV YDULDEOH RU IXQFWLRQ QDPHVY GDWDEDVHYV
VWDWHPHQWY DQG NH\ZRUGV

Constant width bold
6KRZVY FRPPDQGY RU RWKHU WH[W WKDW VKRXOG EH W\

Constant width italic
6KRZV WH[W WKDW VKRXOG EH UHSODFHG ZLWK XVHU V
PLQHG E\ FRQWH[W




7KLV LFRQ VLJQLILHVY D WLS VXJJHVWLRQ RU JHQHUDO

7KLV LFRQ LQGLFDWHVY D ZDUQLQJ RU FDXWLRQ

Using Code Examples

7KLV ERRN LV KHUH WR KHOS \RX JHW \RXU MRE GRQH ,Q
WKLV ERRN LQ \RXU SURJUDPV DQG GRFXPHQWDWLRQ <F
SHUPLVVLRQ XQOHVV \RX|{UH UHSURGXFLQJ D VLJQLILFDQ
ZULWLQJ D SURJUDP WKDW XVHV VHYHUDO FKXQNV RI FR
SHUPLVVLRQ 6HOOLQJ RU GLVWULEXWLQJ D &' 520 RI H[D
UHTXLUH SHUPLVVLRQ $QVZHULQJ D TXHVWLRQ E\ FLWLC
FRGH GRHV QRW UHTXLUH SHUPLVVLRQ ,QFRUSRUDWLQJ I
I[URP WKLV ERRN LQWR \RXU SURGXFW|V GRFXPHQWDWLRC

‘H DSSUHFLDWH EXW GR QRW UHTXLUH DWWULEXWLRQ $
DXWKRU SXEOLVKHU DQGR®GIRL %) RQ GHED RSORED 2! +LIILQV
&RS\ULJKW 2!5HLOO\ OHGLD ,QF o

I \RX ITHHO \RXU XVH RI FRGH H[DPSOHV IDOOV RXWVLGH IIL
IHHO IUHH WRSAFRIPABFIWRRVHERWHLOO\ FRP

Safari Books Online

Saf 6DIDUL %RRNV 2QOLQH LV DQ RQ GHPDQG GLJLWD
afall  yvHpuFK RYHU WHFKQRORJ\ DQG FUHDWLYH UH
ILQG WKH DQVZHUV \RX QHHG TXLFNO\

:LWK D VXEVFULSWLRQ \RX FDQ UHDG DQ\ SDJH DQG ZDWF
5HDG ERRNV RQ \RXU FHOO SKRQH DQG PRELOH GHYLFHYV
DYDLODEOH IRU SULQW DQG JHW H[FOXVLYH DFFHVV WR
IHHGEDFN IRU WKH DXWKRUV &RS\ DQG SDVWH FRGH VDPS
ORDG FKDSWHUV ERRNPDUN NH\ VHFWLRQV FUHDWH QRW
WRQV RI RWKHU WLPH VDYLQJ IHDWXUHYV

2/5HLOO\ OHGLD KDV XSORDGHG WKLV ERRN WR WKH 6DIDL
GLIJLWDO DFFHVV WR WKLV ERRN DQG RWKHUV RQ VLPLOL
OLVKHUV VLIQKWSNIRURUMBIDWLERRNVRQOLQH FRP
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How to Contact Us
30HDVH DGGUHVV FRPPHQWY DQG TXHVWLRQV FRQFHUQL

2!5HLOO\ OHGLD ,QF
*UDYHQVWHLQ +LJKZD\ 1RUWK
BHEDVWRSRO &$
LQ WKH 8QLWHG 6WDWHV RU &DQDGD
LQWHUQDWLRQDO RU ORFDO
ID[

‘H KDYH D ZHE SDJH IRU WKLV ERRN ZKHUH ZH OLVW HUU
LQIRUPDWLRQ <RX FDQ DFFHVV WKLV SDJH DW

KWWS ZzZZ RUHLOO\ FRP FDWDORJ
7R FRPPHQW RU DVN WHFKQLFDO TXHVWLRQV DERXW WKL
ERRNTXHVWLRQV#RUHLOO\ FRP

JRU PRUH LQIRUPDWLRQ DERXW RXU ERRNV FRXUVHV FRQ
DWWWS ZZZ RUHLOO\ FRP

JLQG XV RQ )PWMEBRRNOFHERRN FRP RUHLOO\
YROORZ XV RRWWESWWHILWWHU FRP RUHLOO\PHGLD
‘DWFK XV RQ KRMVKEH ZZ \RXWXEH FRP RUHLOO\PHGLD

Acknowledgments

, ZRXOG OLNH WR WKDQN $ULHO %DFNHQURWK $VHHP ORK
GHWDLOHG IHHGEDFN RQ WKH ILUVW GUDIW RI WKLV ERRN
WHDP IRU PDNLQJ LW D JUHDW SOHDVXUH WR ZULWH WKH I
DW JHQ ZLWKRXW ZKRP ORQJR'% ZRXOG QRW H[LVW DQG
SRVVLEOH
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CHAPTER 1
Getting Started

Introduction

JLUVW UHOHDVHG LQ ORQJR'% LV UHODWLYHO\ QHZ RC
FRQWHPSRUDU\ JLDQWY OLNH 2UDFOH ZKLFK WUDFH WKH
GRFXPHQW RULHQWHG GDWDEDVH JHQHUDOO\ JURXSHG LC
DPRQJ GLVWULEXWHG NH\ YDOXH VWRUHV $PD]JRQ '\QDPR
LPSOHPHQWDWLRQV :LWK D IRFXV RQ ULFK RSHUDWRU VX
7UDQVDFWLRQ 3URFHVVLQJ 2/73 ORQJR'% LV LQ PDQ\ ZC
EDWFK RULHQWHG GDWDEDVHV OLNH +%DVH

7KH NH\ GLIITHUHQFHY EHWZHHQ ORQJR'%}|V GRFXPHQW RL
WLRQDO UHODWLRQDO GDWDEDVH DUH

ORQJR'% GRHV QRW VXSSRUW MRLQV

ORQIJR'%Y GRHV QRW VXSSRUW WUDQVDFWLRQV ,W GRH
RSHUDWLRQV KRZHYHU

ORQJR'%Y VFKHPDV DUH IOH[LEOH 1RW DOO GRFXPHQWYV
WKH VDPH VFKHPD

DQG DUH D GLUHFW UHVXOW RI WKH KXJH GLIILFXOWLH
D ODUJH GLVWULEXWHG V\VWHP ZKLOH PDLQWDLQLQJ DFF
RIlV PDGH LQ RUGHU WR DOORZ IRU KRUL]JRQWDO VFDODE
LW GRHV LQWURGXFH VRPH DOWHUQDWLYH FDSDELOLWH)\
VROYH PDQ\ RI WKH VDPH GDWD PRGHOLQJ SUREOHPV DV I
GRHVQ|W TXLWH ZRUN \RX FDQ DOZD\V SHUIRUP \RXU MR
PXOWLSOH TXHULHYV

7KH ODFN RI WUDQVDFWLRQV FDQ EH SDLQIXO DW WLPHYV
IDLUO\ GHFHQW VHW RI DWRPLF RSHUDWLRQV )URP WKH E
RSHUDWRUV WR WKH ULFKHU £ILQG$QGORGLI\e ZKLFK LV
ZULWH RSHUDWRU




W WXUQV RXW WKDW D IOH[LEOH VFKHPD FDQ EH YHU\ El
WR EH LWHUDWLQJ TXLFNO\ :KLOH XS IURQW VFKHPD GHV
¢KDV LWV SODFH WKHUH LV RIWHQ D KHDY\ FRVW LQ WHU
XSGDWHV LQ WKH UHODWLRQDO ZRUOG LV RI FRXUVH GRD

,Q ORQJIJR'% \RX FDQ DGG QHZ SURSHUWLHYV DW DQ\ WLPH
ZRUU\ DERXW $/7(5 7$%/( VWDWHPHQWY WKDW FDQ WDNH
GDWD PLJUDWLRQ VFULSWV +RZHYHU WKLYV DSSURDFK G|
HIDPSOH W\SH HQIRUFHPHQW PXVW EH FDUHIXOO\ KDQGO
GRFXPHQW YHUVLRQLQJ PLIJKW EH GHVLUDEOH WR DYRLG
KHWHURJHQHRXV GRFXPHQWY LQ WKH VDPH FROOHFWLRQ

7KH G\QDPLF QDWXUH RI ORQJR'% OHQGYV LWVHOI TXLWH Q
ODQJXDJH VXFK DV 3\WKRQ 7KH WUDGHRIIV EHWZHHQ D G
3\WKRQ DQG D VWDWLFDOO\ W\SHG ODQJXDJH VXFK DV -D°
RINV EHWZHHQ WKH IOH[LEOH GRFXPHQW RULHQWHG PRG!
VWDWLFDOO\ W\SHG VFKHPD GHILQLWLRQ RI 64/ GDWDEDV

B\ WKRQ DOORZV \RX WR H[SUHVVY ORQJR'% GRFXPHQWY DQ
XVH RI H[LVWLQJ ODQJXDJH IHDWXUHY OLNH QHVWHG GLF
ZLWK -621 LQ 3\WKRQ \RX ZLOO LPPHGLDWHO\ EH FRPIRUW
DQRG TXHULHV

JRU WKHVH UHDVRQV ORQJR'% DQG 3\WKRQ PDNH D SRZHU
DWLYH GHYHORSPHQW RI KRUL]RQWDOO\ VFDODEOH EDFN|
RI PRGHUQ :HE DQG PRELOH DSSOLFDWLRQV ZH EHOLHYH
5'%906 WHFKQRORJ\

Finding Reference Documentation

ORQJIJR'% 3\WKRQ JHQ!V 3\0RQJR GULYHU DQG HDFK RI
WLRQHG LQ WKLY ERRN DOO KDYH JRRG UHIHUHQFH GRFX

JRU ORQJR'% ZH ZRXOG VWURQJO\ VXJIJHVW ERRNPDUNLQ
WKH RIILFLDO ORQJR'% PDQXDO ZKLFK LV DYDLODEOH LQ
VWDQWO\ XSNGMIVHBZOWRQJIRGE RUJ GLNKIOB\ W26 PDQXDC
GHVFULEHV WKH -DY D 6riodgo 5 R/QIMRWHUX BVRHD YWD DWKRSSRVHG
LQWHUIDFH PRVW RI WKH FRGH VQLSSHWY VKRXOG EH HD
PHU DQG PRUH RU OHVV SRUWDEOH WR 3\0RQJR DOEHLW
JXUWKHUPRUH WKH ORQJR'% PDQXDO JRHV LQWR JUHDWH
WHFKQLFDO LPSOHPHQWDWLRQ DQG GDWDEDVH DGPLQLV!
ERRN
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YRU WKH 3\WKRQ ODQJXDJH DQG VWHRIAG DXNGF WILRODUQ WROE
LQWHUSU Hhitldd WRRONVK® WKH FRPPDQG OLQH WR JHW $3, C
PHWKRGV RU PRGXOHV )RU H[DPSOH

pydoc string

7KH ODWHVW 3\WKRQ ODQJXDJH DQG $3, GRFXPHQWDWLRQ
DWWWS GRFV S\WKRQ RUJ

JHQ!V 3\0RQJR GULYHU KDV $3, GRFXPHQWDWLRQ DYDLC
OHDVH <RX FDIQWMWGG WRLWRQWIRGERWLBQIKRIM RQFH \R
WKH 3\0RQJR GULYHU SDFNDJH LQVWDOOHG RQ \RXU V\VV
GRFXPHQWDWLRQ VKRXOG EH DYDLODEOH WBpORX LQ WK
IXQFWLRQ 'XH WR BiakivVX\HRROWKHWWHRQHG LQ WKH QH[V
GRFa GRHVY QRW ZRUN LQVLGH D YLUW X py@ott@pgdot RQPHQW
pymongo

Installing MongoDB

YRU WKH SXUSRVHV RI GHYHORSPHQW LW LV UHFRPPHQGH
ORFDO PDFKLQH 7KLV ZLOO SHUPLW \RX WR LWHUDWH TX
RI GHVWUR\LQJ D SURGXFWLRQ GDWDEDVH $GGLWLRQDO
ORQJR'% HYHQ ZLWKRXW DQ ,QWHUQHW FRQQHFWLRQ

'"HSHQGLQJ RQ \RXU RSHUDWLQJ VI\VWHP \RX PD\ KDYH P X
ORQJR'% ORFDOO\

ORVW PRGHUQ 81,; OLNH VA\VWHPV ZLOO KDYH D YHUVLRQ
SDFNDJH PDQDJHPHQW VA\VWHP 7KLV LQFOXGHYV JUHH%6'
W26 DQG $UFK/LQX[ ,QVWDOOLQJ RQH RI WKHVH SDFNDJH
SURDFK DOWKRXJK WKH YHUVLRQ RI ORQJR'"% SURYLGHG I
EHKLQG WKH ODWHVW UHOHDVH IURP JHQ )RU ORFDO G
ODWHVW PDMRU UHOHDVH \RX DUH SUREDEO\ ILQH

JHQ DOVR SURYLGHYVY WKHLU RZQ ORQJR'% SDFNDJHV IRU
YHU\ TXLFNO\ RQ HDFK UHOHDVH 7KHVH FDQ EH D OLWWO
\RX DUH UXQQLQJ WKH ODWHVW DQG JUHDWHVW $IWHU W
WR NHHS XS WR GDWH )RU D SURGXFWLRQ GHSOR\PHQW
XSGDWH WR WKH PRVW UHFHQW VWDEOH ORQJR'% YHUVL
RSWLRQ SUREDEO\ PDNHV WKH PRVW VHQVH

,Q DGGLWLRQ WR WKH VA\VWHP SDFNDJH YHUVLRQV RI ORQ.
WDU DUFKLYHVY 7KHVH DUH LQGHSHQGHQW RI \RXU V\VWH
LQ ERWK ELW DQG ELW IODYRXUV IRU 26 ; LQGRZV |
SURYLGH VWDWLFDOO\ EXLOW ELQDU\ GLVWULEXWLRQV R
EHVW RSWLRQ LI \RX DUH VWXFN RQ DQ ROGHU OHJIDF\ /L
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DQG RWKHU OLEUDU\ YHUVLRQV $OVR LI \RX DUH RQ 26
SUREDEO\ \RXU EHVW EHW

JLQDOO\ \RX FDQ DOZD\V EXLOG \RXU RZQ ELQDULHV IURP
WR PDNH PRGLILFDWLRQV WR ORQJR'% LQWHUQDOV \RXUV|
WR WKH WLPH DQG FRPSOH[LW\ LQYROYHG

,Q WKH LOQOWHUHVWY RI VLPSOLFLW\ ZH ZLOO SURYLGH WK
YHUVLRQ RI ORQJR'% XVLQJ WKH VA\VWHP SDFNDJH PDQDJt
OLNH RSHUDWLQJ V\VWHPV 7KLV LV WKH HDVLHVW PHWK
SODWIRUPV )RU ODF 26 ; DQG :LQGRZV ZH SURYLGH LQVYV
SDFNDJHV IURP JHQ

BEXQWX 'HELDQ

sudo apt-get update; sudo apt-get install mongodb

YJHGRUD

sudo yum install mongo-stable-server

JUHH% 6"
sudo pkg_add -r mongodb

'LQGRZV

*R WKRVWS ZZ7Z7Z PRDOKBGERRIQORDG WKH ODWHVW SURGXFW
'LQGRZV¢FKRRVLQJ ELW RU ELW GHSHQGLQJ RQ \RXU
RI WKH JLSILOH WRmdng@IRFQ @&/ DR GURHH FW R U\ WR \RXU 38%7

ODF 26 ;

*R WMRYWS ZZZ PRRQRBGERRQDORDG WKH ODWHVW SURGXFWI
WDU ILOH IRU 26 ;¢FKRRVLQJ ELW RU ELW GHSHQGLQ
FRQWHQWYV W RuddideaR F DRAHL FOQD G LINGHIG G KM FWR U\ WR \RXU 3$
YRU H[PDSOH

cd tmp

waget http://fastdl.mongodb.org/osx/mongodb-0sx-x86_64-1.8.3-rc1.tgz
tar xfz mongodb-osx-x86_64-1.8.3-rcl.tgz

sudo mkdir /usr/local/mongodb

sudo cp -r mongodb-osx-x86_64-1.8.3-rc1/bin /usr/local/mongodb/
export PATH=$PATH:/usr/local/mongodb/bin
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Install MongoDB on OS X with Mac Ports

. \RX ZRXOG OLNH WR WU\ D WKLUG SDUW\ VI\VWHP SDFNDJK
. \RX PD\ DOVR LQVWDOO ORQJR'% DQG 3\WKRQ LQ IDFW W
LV VLPLODU WR )UHH%6' SRUWV EXW IRU 26 ;

$ ZRUG RI ZDUQLQJ WKRXJK ODF 3RUWV FRPSLOHV IURP VR>
HUDEO\ ORQJHU WR LQVWDOO VRIWZDUH FRPSDUHG ZLWK VL
PRUH \RX ZLOO QHHG WR KDYH $SSOH!V ;FRGH 'HYHORSHU °
© ZLQGRZLQJ HQYLURQPHQW

7KH ILUVW VWHS LV WR K@WYWED 07 D PO B RIRWWWARIRIBBI Q G
GRZQORDGLQJ DQG LQVWDOOLQJ WKHLU '0* SDFENDJH

2QFH \RX KDYH ODF 3RUWYV LQVWDOOHG \RX FDQ LQVWDOO (

sudo port selfupdate; sudo port install mongodb

7R LQVWDOO 3\WKRQ IURP ODF 3RUWYV XVH WKH  FRPPDQG

sudo port selfupdate; sudo port install python27

Running MongoDB

2Q VRPH SODWIRUPV¢VXFK DV S8EXQWXCWKH SDENDJH PDC
WKH PRQJRG GDHPRQ IRU \RX DQG HQVXUH LW VWDUWYV R
26 ; \RX PXVW ZULWH \RXU RZQ VFULSW WR VWDUW LW D!
VR WKDW LW VWDUWYVY RQ VI\IVWHP ERRW

1RWH WKDW EHIRUH \RX FDQ VWDUW ORQJR'% LWV GDWD

, I \RX ZLVK WR KDYH ORQJR'% VWDUW DXWRPDWLFDOO\ RC
GRFXPHQW GHVFULELQJ KREZWSR YHAXI PRROURXES FDUN GLVSC
'LQGRZV 6HUYLFH

7R KDYH ORQJR'% VWDUW DXWRPDWLFDOO\ RQ ERRW XQGl
SOLVW ILOH 6DYH WKH IROORZLQJ FKDQJLitgaly GE DQG OF
LaunchDaemons/org.mongodb.mongod.plist

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE plist PUBLIC "-//Apple//DTD PLIST 1.0//EN" "http://www.apple.com/DTDs/
PropertyList-1.0.dtd">
<plist version="1.0">
<dict>
<key>RunAtLoad</key>
<true/>
<key>Label</key>
<string>org.mongo.mongod</string>
<key>ProgramArguments</key>
<array>
<string>/usr/local/mongodb/bin/mongod</string>
<string>--dbpath</string>
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<string>/usr/local/mongodb/data/</string>
<string>--logpath</string>
<string>/usr/local/mongodb/log/mongodb.log</string>
</array>
</dict>
</plist>

I1H[W UXQ WKH IROORZLQJ FRPPDQGYV WR DFWLYDWH WKH

sudo launchctl load /Library/LaunchDaemons/org.mongodb.mongod.plist
sudo launchctl start org.mongodb.mongod

$ TXLFN ZzD\ WR WHVW ZKHWKHU WKHUH LV D ORQJR'% LQV\
PDFKLQH L WonyoFD W\WHKH FRPPDQG OLQH 7KLV ZLOO VWDU!'
FRQVROH ZKLFK DWWHPSWV WR FRQQHFW WR D GDWDED!

,Q bDQ\ FDVH \RX FDQ DOZD\V VWDUW ORQJR'% PDQXDOO\
D XVHIXO WKLQJ WR EH IDPLOLDU ZLWK LQ FDVH \RX HYHL
VHWYV RU VKDUGLQJ E\ UXQQLQJ PXOWLSOH PRQJRG LQVW

$VVXPLQJ WKH PRQJRG ELQDU\ LV LQ \RXU 3$7+ UXQ

mongod --logpath <path/to/mongo.logfile> --port <port to listen on> --dbpath <path/to/
data directory>

Setting up a Python Environment with MongoDB

,Q RUGHU WR EH DEOH WR FRQQHFW WR ORQJR'% ZLWK 3\
ORQJR GULYHU SDFNDJH ,Q 3\WKRQ WKH EHVW SUDFWLF
EYLUWXDO HQYLURQPHQW=a LQ ZKLFK WR LQVWDOO \RXU
IURP DQ\ EVA\VWHP=e SDFNDJHV \RX KDYH LQVWDOOHG DQ(
UHTXLULQJ URRW SULYLOHJHV WR LQVWDOO DGGLWLRQD
EYLUWXDO HQYLURQPHQW=a LV FDOOHG YLUWXDOHQY

7KHUH DUH WZR DSSURDFKHY WR LQVWDOOLQJ WKH YLUW
DQG YLD \RXU VA\VWHP SDFNDJH PDQDJHPHQW WRRO ORVYV
KDYH WKH YLUWXDOHQY WRRO LQ WKHLU SDFNDJH UHSRV|
ODF 3RUWYV \Ruflo bdx@sthll %yQ7-virtualenv WR LQVWDOO YLUWXD
3\WKRQ 2Q 8 E X Q Wsxdo\dptgetHrista) pthoQuirtualeny 5HIHU

WR WKH GRFXPHQWDWLRQ IRU \RXU 26 WR OHDUQ KRZ WR

,Q FDVH \RX DUH XQDEOH RU VLPSO\ GRQ!W ZDQW WR XVH
FDQ DOZD\V LQVWDOO LW \RXUVHOI E\ KDQG ,Q RUGHU V
WKH 3\WKRQ VHWXSWRROV SDFNDJH <RX PD\ DOUHDG\ KD
FDQ WHVW W ipgthén ENimpoX @@Qpto@ls) RQ WKH FRPPDQG OLQH I «
LV SULQWHG DQG \RX DUH VLPSO\ UHWXUQHG WR WKH SUTI
.1 DQ ,PSRUW(UURU LV UDLVHG \RX QHHG WR LQVWDOO V]
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7R PDQXDOO\ LQVWDOO VHWXSKMWRWOYV SHOWWVERAHFBRPEKQ
GLVW H]BVHWXS S\

7 KHQ pythoQez_setuppy DV URRW

YRU :LQGRZV ILUVW GRZQORDG DQG LQVWDOKWMISH ODWH
ZZZ S\WKRQQFWHI\RX KDYH LQVWDOOHG 3\WKRQ GRZQORD(
VHWXSWRROV LQVWHDWWHU SEANDWAKRIR R IWH S LL QN WO BV
OLQJ 3\WKRQ DQG VHWXSWRROV \RX ZLOO KDYH WKH
PDFKLQH LQ WKH 3\WKRQ VFULSWV GLUHFWRU\¢GHIDXOW

2QFH \RX KDYH VHWXSWRROV L Q¥wibs@IiHuaer Q \RXU V\VWE
URRW

1RZ WKDW \RX KDYH WKH £YLUWXDOHQY=as WRRO DYDLODE
\RXU ILUVW YLUWXDO 3\WKRQ HQYLURQPHQW <RX FDQ G
virtualenv --no-site-packages myenv <RX GR QRW QHHG¢DQG LQGHHG VK
CWR UXQ WKLV FRPPDQG ZLWK URRW SULYLOHJHV 7KLV Z
WKH GLUHFWRU\ £P\HQY=a 7KH QR VLWH SDFNDJHV RSW|
VWUXFWV LW WR FUHDWH D FOHDQ 3\WKRQ HQYLURQPHQ!'
LQVWDOOHG LQ WKH VA\VWHP

<RX DUH QRZ UHDG\ WR LQVWDOO WKH 3\0RQJR GULYHU

'LWK WKH £P\HQY&o GLUHFWRU\ DV \RXU ZRUNLQJ GLUHFWI
H [ H FbsMaasy installpymongo 7KLV ZLOO LQVWDOO WKH ODWHVW VW
LOQWR \RXU YLUWXDO 3\WKRQ HQYLURQPHQW 7R YHULI\ W
WKH FR PR®@6-cimportpymongo PDNLQJ VXUH WKDW WKH £P\HQ
LV VWLOO \RXU ZRUNLQJ GLUHFWRU\ DV ZLWK WKH SUHYL

$VVXPLQJ 3\WKRQ GLG QRW UDLVH DQ ,PSRUW(UURU \RX C
WKH 3\0RQJR GULYHU FRUUHFWO\ LQVWDOOHG DQG DUH U
LVVXLQJ TXHULHV
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CHAPTER 2

Reading and Writing
to MongoDB with Pythor

ORQJR'% LV D GRFXPHQW RULHQWHG GDWDEDVH 7KLV LV (
LQ WZR VLJQLILFDQW ZD\V )LUVWO\ QRW DOO HQWULHYV
RQGO\ \RX FDQ HPEHG HQWULHV LQVLGH Rl RQH DQRWKH
WKHUH DUH DQDORJV WR 64/ FRQFHSWV LQ ORQJR'% $ O
GDWDEDVH LV WHUPHG D WDEOH ,Q ORQJR'% WKH DQDOF
HQWU\ LQ D 64/ GDWDEVH LV WHUPHG D URZ ,Q ORQJR'%

7DEOH &RPSDULVRQ RI 64/ 5°%06 DQG ORQJR'% &RQFHSWYV DQC
Concept SQL MongoDB
One User One Row One Document
All Users Users Table Users Collection
One Username Per User (1-to-1) Username Column Username Property
Many Emails Per User (1-to-many) SQL JOIN with Emails Table Embed relevant email d
Document

Many Items Owned by Many UserS@had@itd-with ltems Table Programmatically Join with ltems
many) Collection

+HQFH LQ ORQJR'% \RX DUH PRVWO\ RSHUDWLQJ RQ GRFX
PHQWY ,I \RX DUH IDPLOLDU ZLWK -621 D ORQJR'% GRFX
GRFXPHQW ZLWK D IHZ HIWUD IHDWXUHVY )JURP D 3\WKRQ ¢
DU\

&RQVLGHU WKH IROORZLQJ H[DPSOH RI D XVHU GRFXPHQMW
QDPH GDWH RI ELUWK HPDLO DGGUHVV DQG VFRUH

from datetime import datetime
user_doc = {
"username" : “janedoe",
"firstname" : "Jane",




"surname" : "Doe",

"dateofbirth” : datetime(1974, 4, 12),
"email" : "janedoe74@example.com”,
"score": 0

}

$V \RX FDQ VHH WKLV LV D QDWLYH 3\WKRQ REMHFW 8QO
GHDO ZLWK 7KH 3\0RQJR GULYHU WUDQVSDUHQWO\ VXSS|
LV YHU\ FRQYHQLHQW ZKHQ ZRUNLQJ ZLWK GDWHWLPH LQV
PDUVKDOO WKH YDOXHV IRU \RX LQ ERWK UHDGYV DQG ZUL
GDWHWLPH FRQYHUVLRQ FRGH \RXUVHOI

,QVWHDG RI JURXSLQJ WKLQJV LQVLGH RI WDEOHYV DV LQ
OHFWLRQV /LNH 64/ WDEOHV ORQJR'% FROOHFWLRQV FDC
PHQW SURSHUWLHYV IRU IDVWHU ORRNXSY DQG \RX FDQ Ul
TXHU\ SUHGLFDWHY 8QOLNH 64/ WDEOHV GRFXPHQWYV LG
KDYH WR FRQIRUP WR WKH VDPH VFKHPD

S5HWXUQLQJ WR RXU XVHU H[DPSOH DERYH VXFK GRFXPHC
D £XVHUVe FROOHFWLRQ

Connecting to MongoDB with Python

7KH 3\0RQJR GULYHU PDNHV FRQQHFWLQJ WR D ORQJR'% G
YXUWKHUPRUH WKH GULYHU VXSSRUWYV VRPH QLFH IHDWX
QHFWLRQ SRROLQJ DQG DXWRPDWLF UHFRQQHFW RQ IDLC
VHWXS ,I \RX DUH IDPLOLDU ZLWK PRUH WUDGLWLRQDO
0\64/¢\RX DUH OLNHO\ XVHG WR KDYLQJ WR GHSOR\ DGGLYV
ZULWH \RXU RZQ WR KDQGOH FRQQHFWLRQ SRROLQJ DQ¢
WKRXJKWIXOO\ UHOLHYHG XV Rl WKH QHHG WR ZRUU\ DEF
ORQJR'% DQG WKH 3\0RQJR GULYHU 7KLV WDNHV D ORW R
SURGXFWLRQ ORQJR'% EDVHG V\VWHP

<RX LQVWDQWLDWH D &4RQQHFWLRQ REMHFW ZLWK WKH C
&ERQQHFWLRQ REMHFW ZLOO FRQQHFW WR D ORQJR'% VHU
EH H[SOLFLW ZH |00 SDVV WKRVH SDUDPHWHUY DORQJ LCQ

An example of how to connect to MongoDB
import sys

from pymongo import Connection
from pymongo.errors import ConnectionFailure

def main():
“““ Connect to MongoDB ™"
try:
¢ = Connection(host="localhost", port=27017)
print "Connected successfully"
except ConnectionFailure, e:
sys.stderr.write("Could not connect to MongoDB: %s" % e€)
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sys.exit(1)

if _name__ =="_main__"
main()

$V \RX FDQ VHH D &RQQHFWLRQ)DLOXUH H[FHSWLRQ FDQ
WLDWLRQ ,W LV XVXDOO\ D JRRG LGHD WR KDQGOH WKLYV
PDWLYH WR \RXU XVHUV

Getting a Database Handle

&RQQHFWLRQ REMHFWY WKHPVHOYHYVY DUH QRW DOO WKD
ORQJIJR'% LQ 3\WKRQ 7\SLFDOO\ \RX FUHDWH RQH RQFH D
EHFDXVH PRVW RI WKH UHDO LQWHUDFWLRQ KDSSHQV ZL
&RQQHFWLRQ REMHFWYV DUH MXVW D ZD\ WR JHW D KDQGC
HYHQ LI \RX ORVH UHIHUHQFH WR WKH &RQQHFWLRQ REMH&E
'DWDEDVH REMHFWY KDYH D UHIHUHQFH WR WKH &RQQHF\

*HWWLQJ D 'DWDEDVH REMHFW LV HDV\ RQFH \RX KDYH D
QHHG WR NQRZ WKH QDPH RI WKH GDWDEDVH DQG WKH X\
\RX DUH XVLQJ DXWKRUL]DWLRQ RQ LW

An example of how to get a Python handle to a MongoDB database """
import sys

from pymongo import Connection
from pymongo.errors import ConnectionFailure

def main():

""" Connect to MongoDB "

try:
¢ = Connection(host="localhost", port=27017)

except ConnectionFailure, e:
sys.stderr.write("Could not connect to MongoDB: %s" % e)
sys.exit(1)

# Get a Database handle to a database named "mydb"

dbh = c["mydb"]

# Demonstrate the db.connection property to retrieve a reference to the
# Connection object should it go out of scope. In most cases, keeping a
# reference to the Database object for the lifetime of your program should
# be sufficient.

assert dbh.connection == ¢
print "Successfully set up a database handle"

if _name__ =="_main__"
main()
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Inserting a Document into a Collection

2QFH \RX KDYH D KDQGOH WR \RXU GDWDEDVH \RX FDQ EF
ZH KDYH D FROOHFWLRQ FDOOHG £XVHUVae FRQWDLQLQJ L
D XVHUQDPH D ILUVW QDPH VXUQDPH GDWH RI ELUWK F
WR DGG D QHZ XVHU

An example of how to insert a document
import sys

from datetime import datetime
from pymongo import Connection
from pymongo.errors import ConnectionFailure

def main():

try:
¢ = Connection(host="localhost", port=27017)

except ConnectionFailure, e:
sys.stderr.write("Could not connect to MongoDB: %s" % e€)
sys.exit(1)

dbh = c["mydb"]

assert dbh.connection == ¢

user_doc = {
"username” : “janedoe”,
"firstname” : "Jane",
"surname” : "Doe",
"dateofbirth" : datetime(1974, 4, 12),
"email" : "janedoe74@example.com",
"score": 0

}

dbh.users.insert(user_doc, safe=True)
print "Successfully inserted document: %s" % user_doc

if _name__ =="_ main__":
main()

1RWH WKDW ZH GRQ}|W KDYH WR WHOO ORQJR'% WR FUHD!'
LQVHUW WR LW &ROOHFWLRQV DUH FUHDWHG OD]JLO\ LQ O
KDV WKH DGYDQWDJH RI EHLQJ YHU\ OLJKWZHLJKW EXW
WR W\SRV 7KHVH FDQ EH KDUG WR WUDFN GRZQ XQOHVYV
HIDPSOH LPDJLQH \RX DFFLGHQWDOO\ W\SHG

# dbh.usrs is a typo, we mean dbh.users! Unlike an RDBMS, MongoDB won t

# protect you from this class of mistake.
dbh.usrs.insert(user_doc)

7KH FRGH ZRXOG H[HFXWH FRUUHFWO\ DQG QR HUURUYV Z
VFUDWFKLQJ \RXU KHDG ZRQGHULQJ ZK\ \RXU XVHU GRFXF
EHLQJ H[WUD YLJLODQW WR GRXEOH FKHFN \RXU VSHOOL(
WHVW FRYHUDJH FDQ DOVR KHOS ILQG EXJV RI WKLV VRU\
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$QRWKHU IHDWXUH Rl ORQJR'% LQVHUWY WR EH DZDUH RI
ORQJR'% IWEBHRSHUW\ RQ D GRFXPHQW LV WUHDWHG VSHF
WKH SULPDU\ NH\ IRU WKDW GRFXPHQW DQG LV H[SHFWH!
KDV EHHQ H[SOFLWO\ FUHDWH G6\Z G\M KIRXGWSQR SBRS M[\ R @
SUHVHQW LQ D GRFXPHQW \RX LQVHUW ORQJR'% ZLOO JH(
JHQHUDWHMWREOHUW\ LWVHOI LW XVHV WKH W\SH 2EMHFW
ELW YDOXH ZKLFK LV H[SHFWHG WR KDYH D YHU\ KLJK !
FUHDWHG ,W FDQ EH FRQVLGHUHG VLPLODU LQ SXUSRVH
ORQJR'% 2EMHFW,GV KDYH WKH QLFH SURSHUW\ RI E
XSRQ JHQHUDWLRQ KHQFH QR FHQWUDO FRRUGLQDWLRQ

7KLY FRQWUDVWY VKDUSO\ ZLWK WKH FRPPRQ 5'%06 LGLF
PDU\ NH\V *XDUDQWHHLQJ WKDW DQ DXWR LQFUHPHQW N
TXLUHV FRQVXOWLQJ VRPH FHQWUDOL]HG V\VWHP :KHQ !
]JRQWDOO\ VFDODEOH GH FHQWUDOL]HG DQG IDXOW WROF
JR'"%¢DXWR LQFUHPHQW NH\V UHSUHVHQW DQ XJO\ ERWWC(

%\ HPSOR\LQJ 2EMKHFWR® OMDRMUNVKH GRRU RSHQ WR KRUI
ORQJR'%'!V VKDUGLQJ FDSDELOLWLHV :KLOH \RX FDQ LQ II
id SURSHUW\ LI \RX ZLVK¢VR ORQJ DV LW LV JOREDOO\ XQ
WKHUH LV D VWURQJ UHDVRQ WR GR RWKHUZLVH ([DPSOH
WR SURYLGHI\BXBRZWW\ YDOXH LQFOXGH PLIJUDWLRQ IURH
XWLOL]JHG WKH SUHYLRXVO\ PHQWLRQHG DXWR LQFUHPHQ

1RWH WKDW DQ 2EMHFW,G FDQ EH MXVW DV HDVLO\ JHQHU
DV E\ WKH VHUYHU 7R JHQHUDWH DQ 2EMHFW,G ZLWK 3
pymongo.objectid.Objectld

Write to a Collection Safely and Synchronously

%\ GHIDXOW WKH 3\0RQJR GULYHU SHUIRUPV DV\QFKURQ
FOXGH LQVHUW XSGDWH UHPRYH DQG ILQG$SQGORGLI\

$VIQFKURQRXV ZULWHYV DUH XQVDIH LQ WKH VHQVH WKDW
VR HIHFXWLRQ RI \RXU SURJUDP FRXOG FRQWLQXH ZLWKR
LQJ FRPSOHWHG VXFFHVVIXOO\ :KLOH DV\QFKURQRXV ZU
EORFNLQJ H[HFXWLRQ WKH\ FDQ HDVLO\ OHDG WR QDVW\
GDWD LQWHJULW\ EXJV )RU WKLV UHDVRQ ZH UHFRPPHQ
FKURQRXV EORFNLQJ ZULWHV ,W VHHPV UDUH LQ SUDFWL
ZKHUH WKHUH DUH DERVOXWHO\ QR FRQVHTXHQFHV IRU IL
HIDPSOH ZKHUH DV\QFKURQRXV ZULWHYVY PD\ PDNH VHQVH
FULWLFDO ORJV RU DQDO\WLFVY GDWD WR ORQJR'% IURP \F
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8QOHVV \RX DUH FHUWDLQ \RX GRQ!W QHHG V\QFKURQRX
PHQG WKDW \RX SDVV WKH £VDIH 7UXHo NH\ZRUG DUJXPF
GDWHV UHPRYHV DQG ILQG$QGORGLI\ RSHUDWLRQV

# safe=True ensures that your write
# will succeed or an exception will be thrown
dbh.users.insert(user_doc, safe=True)

Guaranteeing Writes to Multiple Database Nodes

7KH WHUP QRGH UHIHUV WR D VLQJOH LQVWDQFH RI WKH
WKHUH LV D VLQJOH ORQJR'% QRGH SHU PDFKLQH EXW IR
FDQ UXQ PXOWLSOH QRGHY RQ RQH PDFKLQH

5HSOLFD 6HW LV WKH ORQJR'% WHUP IRU WKH GDWDEDVH|
FRQILIXUDWLRQ 7KLV LV VLPLODU WR WKH WUDGLWLRQI
5'%06 VXFK DV 0\64/ DQG 3RVWJUH64/ LQ WKDW D VLQJOH (
WLPH ,Q ORQJR'% PDVWHU VHOHFWLRQ LV GHWHUPLQHG |
IDLORYHU D VODYH LV DXWRPDWLFDOO\ SURPRWHG WR PL
YHQWLRQ )XUWKHUPRUH WKH 3\0RQJR GULYHU LV 5HSOI
PDWLF UHFRQQHFW RQ IDLOXUH WR WKH QHZ PDVWHU OR
UHVHQW D PDVWHU VODYH UHSOLFDWLRQ FRQILIXUDWLR(
WKH ER[ )J)RU DQ\RQH ZKR KDV KDG WR PDQXDOO\ UHFRYH!
D SURGXFWLRQ HQYLURQPHQW WKLV IHDWXUH LV D ZHOF

%\ GHIDXOW ORQJR'% ZLOO UHWXUQ VXFFHVV IRU \RXU 2
ZULWWHQ WR D VLQJOH QRGH LQ D 5HSOLFD 6HW

+RZHYHU IRU DGGHG VDIHW\ LQ FDVH RI IDLOXUH \RX PD
WR WZR RU PRUH UHSOLFDV EHIRUH UHWXUQLQJ VXFFHVV
FDWDVWURSKLF IDLOXUH DW OHDVW RQH RI WKH QRGHYV |

3\ORQJR PDNHV LW HDV\ WR VSHFLI\ KRZ PDQ\ QRGHV \RX
UHSOLFDWHG WR EHIRUH UHWXUQLQJ VXFFHVV <RX VLPS
QXPEHU RI VHUYHUV LQ HDFK ZULWH PHWKRG FDOO

YRU H[DPSOH

# w=2 means the write will not succeed until it has
# been written to at least 2 servers in a replica set.
dbh.users.insert(user_doc, w=2)

1RWH WKDW SDVVLQJ DQ\ YDOXH RI £Za WR D ZULWH PHW
SOLHVY VHWWLQJ £VDIH 7UXH=a DOVR
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Introduction to MongoDB Query Language

ORQJR'% TXHULHVY DUH UHSUHVHQWHG DV D -621 OLNH VW
EXLOG D TXHU\ \RX VSHFLI\ D GRFXPHQW ZLWK SURSHUW
ORQIJR'% WUHDWY HDFK SURSHUW\ DV KDYLQJ DQ LPSOLFL!
ERROHDQ 25 TXHULHV EXW \RX PXVW XVH D VSHFLDO RSH!I
WR H[DFW PDWFKHV ORQJR'% KDV RSHUDWRUV IRU JUHDW

6DPSOH TXHU\ GRFXPHQW WR PDWFK DOO GRFXPHQWYV LQ
EMDQH=
q ={
"firsthame" : "jane"

}

I ZH ZDQWHG WR UHWULHYH DOO GRFXPHQWY ZLWK ILUVW
ZRXOG ZULWH
a={
"firstname" : "jane",
"surname" : "doe"

}

I ZH ZDQWHG WR UHWULHYH DOO GRFXPHQWYV ZLWK D VFI
ZULWH
q={
"score" : {"$gt": 0}
}
I1RWLFH WKH XVH RI WKH VSHFLDO £ JWo RSHUDWRU 7KH
D QXPEHU RI VXFK RSHUDWRUV HQDEOLQJ \RX WR EXLOG

6HH WKH VHFWLRQ RQ ORQJR'% 4XHU\ 2SHUDWRUV IRU GH

Reading, Counting, and Sorting Documents in a Collec

,Q PDQ\ VLWXDWLRQV \RX RQO\ ZDQW WR UHWULHYH D VL
LV HVYSHFLDOO\ WUXH ZKHQ GRFXPHQWY LQ \RXU FROOHF'
JRRG H[DPSOH RI WKLV LV D XVHUV FROOHFWLRQ ZKHUH

# Assuming we already have a database handle in scope named dbh
# find a single document with the username "janedoe".

if not user_doc:
print "no document found for username janedoe"

I1RWLF thdWte®@ WZLOO NoheEW K IQ® GRFXPHQW LV IRXQG

1RZ LPDJLQH \RX ZLVK WR ILQG DOO GRFXPHQWYV LQ WK}
ILUVWQDPH SURSHUW\ VHW WR £MDQH=z DQG SULQW RXW
UHWXUQ D &XUVRU REMHFW IRU XV WR VWUHDP WKH UHV]
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DV \RX LWHUDWH VR LI \RX KDYH D KXJH QXPEHU RI UHYV X(
DW RQFH

# Assuming we already have a database handle in scope named dbh

# find all documents with the firstname “jane".

# Then iterate through them and print out the email address.

users = dbh.users.find({"firstname":"jane"})

for user in users:

print user.get(“email”)

I1RWLFH LQ WKH DERYH H[DP SdidgtH MOKEBMP AW KR E WIKHH3XW K R
FHUWDLQ WKDW HYHU\ VLQJOH UHVXOW GRFXPHQW FRQW
KDYH XVHG GLFWLRQDU\ DFFHVV LQVWHDG

for user in users:
print user["email"]

, I \RX RQO\ ZLVK WR UHWULHYH D VXEVHW RI WKH SURSHU\
GXULQJ D UHDG \RX FDQ SDVV WKRVH DV D GLFWLRQDU'
HIDPSOH VXSSRVH WKDW \RX RQO\ ZLVK WR UHWULHYH W
ILUVWQDPH £MDQH=

# Only retrieve the "email" field from each matching document.

users = dbh.users.find({"firstname":"jane"}, {"email":1})

for user in users:
print user.get("email")

,J\RX DUH UHWULHYLQJ D ODUJH UHVXOW VHW UHTXHVWL:
QHWZRUN DQG GHFRGLQJ RYHUKHDG SRWHQWLDOO\ LQFU

6RPHWLPHY \RX DUH QRW VR LOQWHUHVWHG LQ WKH TXHU\
ILQG WKH VL]H RI WKH UHVXOW VHW IRU D JLYHQ TXHU\
VLWXDWLRQ ZKHUH \RX ZDQW D FRXQW RI KRZ PDQ\ GRFXPI
ORQRJ'% VXSSRUWYV HIILFLHQW VHUY HU cbubtG HP HRVWKRWGEL QJ R
R Qursor REMHFWYV

# Find out how many documents are in users collection, efficiently

userscount = dbh.users.find().count()
print "There are %d documents in users collection" % userscount

ORQJR'% FDQ DOVR SHUIRUP UHVXOW VRUWLQJ IRU \RX RC
DUH VRUWLQJ UHVXOWY RQ D SURSHUW\ ZKLFK KDV DQ LQC
WKDQ \RXU FOLHQW SURJUDP FDQ 3df)R PIHRWEKREGYRKLREMH
WDNHV D 3\WKRQ WXSOH FRPSULVLQJ WKH SURSHUW\ WEF
ORQ3¥&t() PHWKRG LV DQDORJRXV WR WKH 64/ 25'(5 %< VWI
H L W KgyinbbngoASCENDINgpYmongo.DESCENDINGRU H[DPSOH

# Return all user with firstname "jane" sorted

# in descending order by birthdate (ie youngest first)

users = dbh.users.find(

{"firstname":"jane"}).sort(("dateofbirth”, pymongo.DESCENDING))

for user in users:
print user.get("email")
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,Q DGGLWIs&t) WRIWMKKRHG RQ WKH 3\0RQJR &XUVRU REMHFW
VRUW LQVWUXRWLBQ@®W dveB WKMKRGY RQ WKH 3\0RQJR &R
REMHFW 8VLQJ WKLV IDFLOLW\ WKH DERYH H[DPSOH PD\
# Return all user with firstname "“jane" sorted
# in descending order by birthdate (ie youngest first)
users = dbh.users.find({"firstname":"jane"},
sort=[("dateofbirth", pymongo.DESCENDING)])
for user in users:
print user.get(“email”)

$ORWKHU VLWXDWLRQ \RX PD\ HOQOFRXQWHUC¢CHVSHFLDOO\ 7
WKDW \RX ZLVK WR RQO\ IHWFK D OLPLWHG QXPEHU RI Ul
ZLWK VHUYHU VLGH VRUWLQJ RI UHVXOWY )RU H[DPSOH L
WDEOH ZKLFK GLVSOD\V RQO\ WKH WRS WH@mW)FRUHYV 3\0|I
PHWKRG ZKLFK HQIni#)O H/HWKIRG EKHDQDORJRXYV WR WKH 64
PHQW

# Return at most 10 users sorted by score in descending order

# This may be used as a "top 10 users highscore table"

users = dbh.users.find().sort(("score", pymongo.DESCENDING)).limit(10)

for user in users:
print user.get("username"), user.get("score", 0)

. \RX NQRZ LQ DGYDQFH WKDW \RX RQO\ QHHG D OLPLWH
XV0UGt) FDQ \LHOG D SHUIRUPDQFH EHQHILW 7KLV LV EHF
VLIH Rl WKH UHVXOWV GDWD ZKLFK PXVW EH VHQW E\ OF
HTXLYDOHQW WR QR OLPLW

$GGLWLRQDOO\ ORQJR'% FDQ VXSSRUW VNLSSLQJ WR D V¢
W Eutsor.skip) PHWKRG SURYLGHG E\ 3\0RM@iR WKKHLY XNQDE @ HW |
UHVXOW SDJLQDWLRQ ZKLFK LV IUHTXHQWO\ XVHG E\ FOLH
YHU\ ODUJHskby VKO W QMHAWRIRXY WR WKH 64/ 2))6(7 VWDWHF
LPDJLQH D :HE DSSOLFDWLRQ ZKLFK GLVSOD\V XVHUV S
VXUQDPH DQG QHHGV WR IHWFK WKH GDWD WR EXLOG WHK
TXHU\ XVHG E\ WKH :HE DSSOLFDWLRQ PLJKW ORRN OLNH

# Return at most 20 users sorted by name,

# skipping the first 20 results in the set

users = dbh.users.find().sort(
("surname", pymongo.ASCENDING)).limit(20).skip(20)

J)LOQDOO\ ZKHQ WUDYHUVLQJ YHU\ ODUJH UHVXOW VHWYV Z
PRGLILHG E\ RWKHU SURJUDPVY DW WKH VDPH WLPH \RX P
VKRW ORGH ,PDJLQH D EXV\ VLWH ZLWK KXQGUHGV Rl WK
RSLQJ DQ DQDO\WLFV SURJUDP WR FRXQW XVHUV DQG E.
SDWWHUQV DQG VR RQ +RZHYHU WKLV DQDO\WLFV SURJL
SURGXFWLRQ GDWDEDVH 6LQFH WKLV LV VXFK D EXV\ VLW
DFWLRQV RQ WKH VLWH ZKLFK PD\ UHVXOW LQ PRGLILFDW
PHQWV¢ZKLOH \RXU DQDO\WLFV SURJUDP LV UXQQLQJ 'X
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VRULQJ PHFKDQLVP LQ WKLV NLQG RI VLWXDWLRQ \RXU ¢
LQ \RXU TXHU\ UHVXOW VHW 'XSOLFDWH GDWD FRXOG WK
SURJUDP DQG VR LW LV EHVW DYRLGHG 7KLV LV ZKHUH ¢

ORQIJR'%|V 6QDSVKRW ORGH JXDUDQWHHY WKDW GRFXPHQ\
OLIHWLPH RI D TXHU\ DUH UHWXUQHG RQO\ RQFH LQ D UH\
HOLPLQDWHG DQG \RX VKRXOG QRW KDYH WR ZRUU\ DER>

+RZHYHU 6QDSVKRW ORGH GRHV KDYH VRPH OLPLWDWLR
FDQQRW EH XVHG ZLWK VRUWLQJ QRU FDQ LW EH XVHG
SURSHUW\ RWKHU WKDQ

7R XVH 6QDSVKRW ORGH ZLWK 3\0RQJR VLPSO\ SDVV £VQ
WR MEHPHWKRG

# Traverse the entire users collection, employing Snapshot Mode

# to eliminate potential duplicate results.

for user in dbh.users.find(snapshot=True):
print user.get("username"), user.get("score", 0)

Updating Documents in a Collection

8SGDWH TXHULHV LQ ORQJR'% FRQVLVW RI WZR SDUWV D
GDWDEDVH RI WKH VHW RI GRFXPHQWY WR EH XSGDWHG

7KH ILUVW SDUW WKH GRFXPHQW VSHF LV WKH VDPH DV
ZLWh&) Rifibd_one()

7KH VHFRQG SDUW WKH XSGDWH GRFXPHQW FDQ EH XVFI
VXSSO\ WKH IXOO GRFXPHQW ZKLFK ZLOO UHSODFH WKH F
JRU HIDPSOH VXSSRVH \RX KDG WKH IROORZLQJ GRFXPHQ

user_doc = {
"username" : "janedoe",
"firstname" : "Jane",
"surname" : "Doe",
"dateofbirth" : datetime(1974, 4, 12),
"email" : "janedoe74@example.com",
"score" : 0

}

1RZ OHW|V VD\ \RX ZLVK WR XSGDWH WKH GRFXPHQW ZLW
WKH HPDLO DGGUHVV WR £EMDQHGRH #H[DPSOH FRP= :H
PHQW ZKLFK LV LGHQWLFDO WR WKH RULJLQDO H[FHSW I
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# first query to get a copy of the current document

import copy

old_user_doc = dbh.users.find_one({"username":"janedoe"})
new_user_doc = copy.deepcopy(old_user_doc)

# modify the copy to change the email address
new_user_doc['email"] = "janedoe74@example2.com"”

# run the update query

# replace the matched document with the contents of new_user_doc
dbh.users.update({"username":"janedoe"}, new_user_doc, safe=True)

%XLOGLQJ WKH ZKROH UHSODFHPHQW GRFXPHQW FDQ EH
GXFH UDFH FRQGLWLRQV ,PDJLQH \RX ZDQW WR LQFUHPH
GRHms XVHU ,Q RUGHU WR DFKLHYH WKLV ZLWK WKH UHSO
ILUVW I[HWFK WKH GRFXPHQW PRGLI\ LW ZLWK WKH LQFU
WKH GDWDEDVH :LWK WKDW DSSURDFK \RX FRXOG HDVL(
WKLQJ HOVH ZHUH WR XSGDWH WKH VFRUH LQ EHWZHHQ \

,Q RUGHU WR VROYH WKLY SUREOHP WKH XSGDWH GRFX
ORQJR'% RSHUDWRUY FDOOHG £XSGDWH PRGLILHUV®e 7KH
DWRUV VXFK DV DWRPLF LQFUHPHQW GHFUHPHQW DWRPL
KHOSIXO WR EH DZDUH RI ZKLFK XSGDWH PRGLILHUV DUH I
GHVLIJQLQJ \RXU DSSOLFDWLRQ ODQ\ RI WKHVH ZLOO EF}
WKURXJKRXW WKLV ERRN

7R LOOXVWUDWH XVDJH RI £EXSGDWH PRGLILHUVa OHW |V L
LQJ RQO\ WKH HPDLO DGGUHVV RI WKH GRFXPHQW ZLWK X
VHW XSGDWH PRGLILHU LQ RXU XSGDWH GRFXPHQW WR DY
VHW FKDQJHV WKH YDOXH RI DQ LQGLYLGXDO SURSHUW\
\RX VSHFLI\

# run the update query, using the $set update modifier.

# we do not need to know the current contents of the document

# with this approach, and so avoid an initial query and

# potential race condition.

dbh.users.update({"username":"janedoe"},
{"$set":{"email":"janedoe74@example2.com"}}, safe=True)

<RX FDQ DOVR VHW PXOWLSOH SURSHUWLHY DW RQFH XVI

# update the email address and the score at the same time

# using $set in a single write.

dbh.users.update({"username":"janedoe"},
{"$set":{"email":"janedoe74@example2.com", "score":1}}, safe=True)

$W WKH WLPH RI ZULWLQJ WKH 3\0RQJR GULYHU HYHQ L
PHQW VSHF WR WKH XSGDWH PHWKRG ZKLFK PDWFKHV PX
D FROOHFWLRQ RQO\ DSSOLHV WKH XSGDWH WR WKH ILU
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,Q RWKHU ZRUGV HYHQ LI \RX EHOLHYH \RXU XSGDWH GR
GRFXPHQW LQ WKH FROOHFWLRQ \RXU XSGDWH ZLOO RQC

JRU HI[DPSOH OHW XV LPDJLQH ZH ZLVK WR VHW D IODJ R
OHFWLRQ ZKLFK KDV D VFRUH RI
# even if every document in your collection has a score of 0,

# only the first matched document will have its "flagged" property set to True.
dbh.users.update({"score":0}.{"$set":{"flagged": True}}, safe=True)

,Q RUGHU WR KDYH \RXU XSGDWH TXHU\ ZULWH PXOWLSO'L
SDVV WKH £PXOWL 7UXHe SDUDPHWHU WR WKH XSGDWH F

# once we supply the "multi=True" parameter, all matched documents
# will be updated
dbh.users.update({"score":0},{"$set":{"flagged": True}}, multi=True, safe=True)

$OWKRXIK WKH GHIDXOW YDOXH IRU WKH PXOWL SDUDPHYV
LV FXUUHQWO\ )DOVH¢PHDQLQJ RQO\ WKH ILUVW PDWEFKI
XSGDWHG¢WKLYV PD\ FKDQJH 7KH 3\0RQJR GRFXPHQWDW
UHFRPPHQGVY WKDW \RX H[SOLFLWO\ VHW PXOWL )DOVH LI
GHIDXOW WR DYRLG EUHDNDJH LQ IXWXUH 1RWH WKDW
\RX LI \RX DUH ZRUNLQJ ZLWK D FROOHFWLRQ ZKHUH \RX!|
XQLTXH RQ WKH SURSHUW\ \RX DUH TXHU\LQJ RQ LQ \RXU

Deleting Documents from a Collection

I \RX ZLVK WR SHUPDQHQWO\ GHOHWH GRFXPHQWYV IURP
VR 7KH 3\0RQJR &R O O Hdmdwé(R DHRABMHG- V6 K ZVYWK UHDGV DQC
\RX VSHFLI\ ZKLFK GRFXPHQWYV \RX ZDQW WR UHPRYH E\
HIDPSOH WR GHOHWH DOO GRFXPHQWYV IURP WKH XVHUV F
XVH WKH IROORZLQJ FRGH

# Delete all documents in user collection with score 1
dbh.users.remove({"score":1}, safe=True)

I1RWH W lede()WHKHHW KR G safD SBVYWDPHWHU $V PHQWLRQHG L(
VHFWLRQ £:ULWH WR D &ROOHFWLRQ 6DIHO\ DQG 6\QFKUR
safe SDUDPHMEHRIOWARULWH PHWKRGY WR HQVXUH WKH RSHUL
DOVR ZRUWK régn&¥) LOLIOWK@RW UDLVH DQ\ HIFHSWLRQ RU H
DUH PDWFKHG
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)LQDOO\ LI \RX ZLVK WR GHOHWH DOO GRFXPHQWV LQ D
SD UD P Hatble) WR

# Delete all documents in user collection
dbh.users.remove(None, safe=True)

&OHDULQJ D FRéné)F ZLIRQPUAYLWIKRP GURSSL Q@apWoKH FROOHI
lecton) LQ WKDW WKH LQGH[HV ZLOO UHPDLQ LQWDFW

MongoDB Query Operators

$V PHQWLRQHG SUHYLRXVO\ ORQJR'% KDV TXLWH D ULFK
LFDWHDYEQOHZH SURYLGH D WDEOH ZLWK WKH PHDQLQJ RI
VDPSOH XVDJH DQG WKH 64/ HTXLYDOHQW ZKHUH DSSOLFI

7DEOH ORQJR'% TXHU\ RSHUDWRUYV
Operator Meaning Example SQL Equivalent
$gt Greater Than score :{"$gt :0} >
$lt Less Than score :{"$lt :0} <
$gte Greater Than or Equal score {"$gte :0} >=
$lte Less Than or Equal score {"$lte :0}
$all Array Must Contain All skills :{"$all :['mongodb ,"python"]} N/A
$exists Property Must Exist email :[{"$exists :True} N/A
$mod Modulo X Equals Y seconds :{"$mod :[60,0]} MOD()
$ne Not Equals seconds :{"$ne :60} I=
$in In skills :{"$in :["c ,"c++"]} IN
$nin Not In skills :{"$nin :["php ,"ruby ,"perl"]} NOT IN
$nor Nor $nor :[{"language :"english"},{"NdAn-
try :"usa'}]
$or Or $or :[{"language :"english"},{"ccDR-
try :"usa'}]
$size Array Must Be Of Siglells :{"$size :3} N/A

, I \RX GR QRW IXO0\ XQGHUVWDQG WKH PHDQLQJ RU SXL
LPPHGLDWHO\ GR QRW ZRUU\ :H VKDOO GLVFXVV WKH Sl
DGYDQFHG RSHUDWRUV LQ GHWDLO LQ &KDSWHU
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MongoDB Update Modifiers

$V PHQWLRQHG LQ WKH VHFWLRQ £8SGDWLQJ 'REXPHQWYV
ZLWK D VHW RI RSHUDWRUV IRU SHUIRUPLQJ DWRPLF PRG

7DEOH ORQJR'% XSGDWH PRGLILHUV
Modifier Meaning Example
$inc Atomic Increment $inc :{"score :1}
$set Set Property Value $set :{"username :"niall"}
$unset Unset (delete) Property $unset :{"username :1}
$push Atomic Array Append (atom) $push {"emails :"foo@example.com"}
$pushAll Atomic Array Append (list) $pushall :{"emails :["foo@example.com ,"f002(
ample.com"]}
$addToSet Atomic Append-If-Not-Present  $addToSet :{"emails :"foo@example.com"}
$pop Atomic Array Tail Remove $pop {"emails :1}
$pull Atomic Conditional Arrasielin{"emails :"foo@example.com"}
Removal
$pullAll Atomic Array Multi Item$pedlAll :{"emails :["foo@example.com, foo2@ex-
moval ample.com"]}
$rename Atomic Property Rename$rename :{"emails :"old_emails"}

$V ZLWK WKH ORQJR'% TXHU\ RSHUDWRUYV OLVWHG HDUOL}
IRU \RXU UHIHUHQFH 7KHVH RSHUDWRUY ZLOO EH LQWUR
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CHAPTER 3
Common MongoDB an
Python Patterns

$IWHU VRPH WLPH ZRUNLQJ ZLWK ORQJR'% DQG 3\WKRQ W|
LRXVY SDWWHUQV DQG EHVW SUDFWLFHYV EHJLQ WR HPHUJ
JXDJH DQG GDWDEDVH V\VWHP WKHUH DUH HVWDEOLVKH(
ZLWK NQRZQ PHWKRGV IRU DQVZHULQJ TXHULHV DV TXLFN

:KLOH WKHUH DUH P\ULDG VRXUFHV RI VXFK NQRZOHGJH |
0\64/ WKHUH DUH IDU IHZHU UHVRXUFHY DYDLODEOH IRU
WHPSW WR DGGUHVV WKLV

A Uniquely Document-Oriented Pattern: Embedding

:KLOH WKH DELOLW\ RI ORQJR'% GRFXPHQWYV WR FRQWDL
WLRQHG SUHYLRXVO\ LQ WKLV ERRN LW KDV QRW EHHQ H
DQ H[WUHPHO\ LPSRUWDQW PRGHOLQJ WHFKQLTXH ZKHQ
KDYH LPSRUWDQW SHUIRUPDQFH DQG VFDODELOLW\ LPSOL
EH XVHG WR VROYH PDQ\ GDWD PRGHOLQJ SUREOHPV XVX
5'%06 )XUWKHUPRUH HPEHGGLQJ LV SHUKDSV PRUH LQW]
WKDQ D MRLQ

:KDW H[DFWO\ LV PHDQW E\ HPEHGGLQJ" ,Q 3\WKRQ WHUP
GLFWLRQDU\N LV \HW DQRWKHU GLFWLRQDU\ ZH VD\ WKDYV
IRUPHU )RU H[DPSOH
my_document = {
"name":"foo document”,
"data":{"name":"bar document"}

}
+HUH £GDWD= LV D VXE GRFXPHQW HPEHGGHG LQ WKH WR
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(PEHGGLQJ VXE GRFXPHQWY FDQ EH D XVHIXO QDWXUDC
QDPHVSDFH FROOLVLRQV )RU H[DPSOH FRQVLGHU WKH FC
UHIHUHQFH )DFHERRN 7ZLWWHU DQG ,5& DFFRXQW XVHU
GHWDLOV¢LQ DGGLWLRQ WR VWRULQJ D £XVHUQDPH=# SUR

user_doc = {
"username":"foouser",
"twitter":{
"username”:"footwitter",
"password":"secret",
"email":"twitter@example.com”

"facebook":{
"username":"foofacebook”,
"password":"secret",
"email":"facebook@example.com"”

"irc":{
"username":"fooirc",
"password":"secret",

}
}

1RWH WKDW LQ ORQJR'% GRFXPHQWVEMXVW DV LQ 3\WKF
SURSHUW\ QDPHV D N D NH\V DUH XQLTXH ,Q RWKHU ZI
PHQW FDQ RQO\ HYHU KDYH RQH £XVHUQDPHa SURSHUW\

WR SURSHUWLHY LQ HPEHGGHG VXE GRFXPHQWV 7KLV X
FDQ DFWXDOO\ EH H[SORLWHG DQG HQDEOH VRPH XVHIXC
VHH WKH VHFWLRQ WLWOHG £)DVW $FFRXQWLQJ 3DWWHU

2 FRXUVH HPEHGGHG VXE GRFXPHQWYVY FDQ EH TXHULHG
FRXQWHUSDUWY )RU H[DPSOH LW ZRXOG EH FRPSOHWHC
DERYH GRFXPHQW LQ D FROOHFWLRQ FDOOHG £XVHUV= Z1

user_doc = dbh.users.find_one({"facebook.username":"foofacebook"})

$V \RX FDQ VHH WKH GRW £ & LV XVHG WR GHQRWH NH\
7KLV VKRXOG EH IDPLOLDU WR DQ\ERG\ ZKR KDV ZRUNHG
REMHFW VW\OH DFFHVV YLD WKH GRW QRWDWLRQ FDQ El
DFFHVV YLD VTXDUH EUDFNHWYVY $V ORQJR'% XVHV -DYDG6F
RI QRWDWLRQ LV XQVXUSULVLQJ -621 LV -DYD6FULSW 2EI
WDWLRQ FDQ DOVR EH XVHG LQ XSGDWH V¥%dWRPHOWYV ZL
WKH YDOXH RI DQ LQGLYLGXDO VXE SURSHUW\
# update modifiers such as $set also support the dot notation

dbh.users.update({"facebook.username":"foofacebook'},
{"$set":{"facebook.username":"bar"}}, safe=True)

7KLV XVH RI HPEHGGHG VXE GRFXPHQWY LV XVHIXO EXW
HPEHG PXOWLSOH VXE GRFXPHQWY XQGHU D VLQJOH NH\
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YDOXH LV D OLVW RU DUUD\ RI VXE GRFXPHQWY ,Q ORQJF
FROQVWUXFW 7KLV LV D YHU\ QDWXUDO ZD\ WR PRGHO RQ
FKLOG UHODWLRQVKLSYV &RQVLGHU WKH H[DPSOH RI D £X
PXOWLSOH HPDLO DGGUHVVHV IRU WKDW XVHU ,Q WKH U}l
DFKLHYHG ZLWK WZR WDEOHV¢RQH IRU XVHUV DQG RQH
ZLWK HDFK XVHU $ MRLQ TXHU\ FRXOG WKHQ EH XVHG WHF
LWV HPDLO DGGUHVVHYV

,Q ORQJR'% D QDWXUDO DSSURDFK WR PRGHO D RQH WR
VLPSO\ KDYH D SURSHUW\ £EHPDLOVa RQ WKH XVHU GRFXP
FRQWDLQLQJ VXE GRFXPHQWY HDFK UHSUHVHQWLQJ DQ [
SOH

# A user document demonstrating one-to-many relationships using embedding
# Here we map multiple email addresses (along with whether or not the email
# is the user s primary email address) to a single user.
user_doc = {
"username":"foouser",
"emails":[
{
"email":"foouserl@example.com”,
"primary":True
h
{
"email":"foouser2@example2.com",
"primary":False
h
{
"email":"foouser3@example3.com",
"primary":False
}
]
}

1RW RQO\ GRHV WKLV ZRUN EXW ORQJR'% KDV VRPH VSH
ZLWK WKLV WASH RI HPEHGGHG VWUXFWXUH -XVW DV \RX |
Rl VXE GRFXPHQWY GLUHFWO\ HPEHGGHG LQ WKH WRS OH
EH ORFDWHG E\ WKH YDOXH RI VXE GRFXPHQWY HPEHGGH
WKH VDPH GRW £ = QRWDWLRQ DV GHVFULEHG HDUOLHU
VHDUFKHVY WKURXJK DUUD\V IRU VXE GRFXPHQWYV

5HWXUQLQJ WR RXU HDUOLHU H[DPSOH RI D VLQJOH XVHU .
WKH IROORZLQJ FRGH

# A user document demonstrating one-to-many relationships using embedding
user_doc = {
"username":"foouser",
"emails™:[
{
"email":"foouserl@example.com”,
"primary":True

h
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{
"email":"foouser2@example2.com",
"primary":False

b

{
"email":"foouser3@example3.com",
"primary":False

}

]
}

# Insert the user document

dbh.users.insert(user_doc, safe=True)

# Retrieve the just-inserted document via one of its many email addresses
user_doc_result = dbh.users.find_one({"emails.email":"foouserl@example.com"})
# Assert that the original user document and the query result are the same

assert user_doc == user_doc_result

,Q DGGLWLRQ WR ORQJR'"% XQGHUVWDQGLQJ OLVWYV RI VXI
HPEHGGHG YDOXHV YLD WKH GRW QRWDWLR&uUIWKHUH DU
$push DQG WKHLU YDULDQWY DUH WKH PRVW KHOSIXO HQDE
VXE GRFXPHQWYV WR DQG IURP HPEHGGHG OLVWV &RQVLG
ZLVKHV D SDUWLFXODU HPDLO DGGUHVV WR EH OLQNHG W
UHPRYH WKDW HPDLO DGGUHVYV I[URP WKHLU XVHU GRFXP]|
XVHU GRFXPHQW PRGLI\ LW LQ \RXU DSSOLFDWLRQ FRGH '
HPDLO DGGUHVV DQG WKHQ VHQG DQ XSGDWH TXHU\ WR

EHUVRPH LW DOVR LQWURGXFHV D UDFH FRQGLWLRQ DV !
EHHQ PRGLILHG E\ DQRWKHU SURFHVYVY LQ EHWZHHQ \RXU

# Naive method to remove an email address from a user document
# Cumbersome and has a race condition
user_doc = {
"username":;"foouser",
"emails™:[
{
"email":"foouserl@example.com”,
"primary":True
h
{
"email":"foouser2@example2.com",
"primary":False
h
{
"email":"foouser3@example3.com",
"primary":False
}
]
}
# Insert the user document
dbh.users.insert(user_doc, safe=True)
# Retrieve the just-inserted document via username
user_doc_result = dbh.users.find_one({"username":"foouser"})
# Remove the "foouser2@example2.com” email address sub-document from the embedded list
del user_doc_result["emails"][1]
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# Now write the new emails property to the database

# May cause data to be lost due to the race between read and write
dbh.users.update({"username":"foouser"},{"$set":{"emails":user_doc_result}},
safe=True)

7TKH WKUHH PRVW FRPPRQ RSHUDWLRQV RQ VXE GRFXPHC
DUH '"HOHWLRQ LQVHUWLRQ DQG PRGLILFDWLRQ (DFK R
ZLWK WKH SURYLGHG XSGDWH PRGLILH&M MRV PRIYH YV G
WKH VXE GRFXPHQW PDWFKLQJ £IRRXVHU #H[DPSOH FRP=

# Atomically remove an email address from a user document race-free using the
# $pull update modifier
user_doc = {
"username":"foouser",
"emails":[
{
"email":"foouserl@example.com”,
"primary":True

I3

"email":"foouser2@example2.com",
"primary":False

h

{

"email":"foouser3@example3.com",
"primary":False
}
]
}
# Insert the user document
dbh.users.insert(user_doc, safe=True)
# Use $pull to atomically remove the "foouser2@example2.com" email sub-document
dbh.users.update({"username":"foouser"},
{"$pull":{"emails":{"email":"foouser2@example2.com"}}}, safe=True)

,Q WKLV HfwmPSOWYW XVHG WR PDWFK DQ HPEHGGHG G
"email":"foouser2@example2.com" LQ WKH £HPHUOYELAOHOKMPRYH WKH HC
GRFXPHQW IURP WKH DUUD\ LQ DQ DWRPLF IDVKLRQ PHD!
UDFH FRQGLWLRQ <RX FDQ DGMR XI\RH) H{EBS O RGLRLUMH N RzY
VXE GRFXPHQWY ZLWK D £SULPDU\a YDOXH WKDW LV QRW
IROORZLQJ

# Use $pull to atomically remove all email sub-documents with primary not equal to True

dbh.users.update({"username":"foouser"},

{"$pull":{"emails":{"primary":{"$ne":True}}}, safe=True)

7KH IXO0 UDQJH RI TXHU\ PRGLILHUV VHH WDEOH LQ &KDS
JW OW DQG VR Rsfull $FD3L W HRQIH@GOXLWK DUUD\V FRQWDLC
EHUV VWULQJV GDWHV 2EM$HWGEGRHWOEW ZR BRW RIQO \Z RIUW
EHGGHG GRFXPHQWVC¢LI \RX VWRUH D OLVW RI SULPLWLY}
HOHPHQWY D WU LHWRERO\ ZLWK
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7K$push XSGDWH PRGLILHU LV XVHG WR DWRPLFDOO\ DSSHQ
WLPH RI ZFuUshWD@QJRQO\ VXSSRUW DGGLQJ LWHPV WR WKH |
QR XSGDWH PRGLILHU WR DGG DQ HOHPHQW WR WKH EHJL
DUELWU DspushLIMGHALPSOH WR XV HpulE HEW XGO/RHWQAMWNWDNH D(
PDWFK RU FRQGLWLRQDO DUJXPHQWYV

JRU H[DPSOH WR DWRPLFDOO\ DGG D QHZ HPDLO DGGUHV
XVH WKH IROORZLQJ TXHU\

# Use $push to atomically append a new email sub-document to the user document
new_email = {"email":"fooemail4@exmaple4.com", "primary":False}
dbh.users.update({"username":"foouser"},

{"$push":{"emails":new_email}}, safe=True)

7KH ILQDO FDVH LV XSGDWLQJ DQ H[LVWLQJ VXE GRFXPH
XVLQJ ZKDW LV FDOOHG WKH £SRVLWLRQDO=® RSHUDWRU

E\ WKH GROODU VLJQ £ =& %DVLFDOO\ LW LV UHSODFHG

PDWFKHG E\ WKH GRFXPHQW VSHF )RU H[DPSOH VXSSRVFE
PHQW|V £IRRXVHU #H[DPSOH FRP=a HPDLO DGGUHVYV SULPI
LQJ XSGDWH TXHU\ WR PRGLI\ LW LQ SODFH

# Demonstrate usage of the positional operator ($) to modify
# matched sub-documents in-place.
user_doc = {
"username":"foouser",
"emails":[
{
"email":"foouserl@example.com”,
"primary":True
h
{
"email":"foouser2@example2.com",
"primary":False
h
{
"email":"foouser3@example3.com",
"primary":False
}
]
}

# Insert the user document

dbh.users.insert(user_doc, safe=True)

# Now make the "foouser2@example2.com" email address primrary

dbh.users.update({"emails.email":"foouser2@example2.com'},
{"$set":{"emails.$.primary":True}}, safe=True)

# Now make the "foouserl@example.com” email address not primary

dbh.users.update({"emails.email":"foouserl@example.com'},
{"$set":{"emails.$.primary":False}}, safe=True)

I1RWH WKR®HUKWRU FDQQRW EH XVHG ZLWK XSVHUWYV
XSVHUWYV ODWHU LQ WKLV FKDSWHU DGGLWLRQDOO\ LW
PDWFKHG HOHPHQW
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KHQ ZRUNLQJ ZLWK HPEHGGLQJ LW LV LPSRUWDQW WR E
DFWHULVWLFV RI GRFXPHQWY DQG VXE GRFXPHQWY LQ OF
D GRFXPHQW LV IHWFKHG IURP WKH GDWDEDVH WR DQVZ
LQFOXGLQJ DQ\ DQG DOO HPEHGGHG VXE GRFXPHQWVCLYV
WKDW WKHUH LV QR H[WUD FRVW DVLGH IURP WKH DGGLW
RYHUKHDG LQFXUUHG E\ D ODUJHU UHVXOW VHW WR IHW
GRFXPHQW KDV EHHQ UHWULHYHG LWV VXE GRFXPHQWYV |
WUDVW WKLV ZLWK D UHODWLRQDO VFKHPD GHVLJQ XWLO
WR UHDG IURP RQH RU PRUH DGGLWLRQDO WDEOHV WR IH
VLWXDWLRQ WKHVH MRLQV FRXOG LPSDFW TXHU\ SHUIRU

6HFRQGO\ LW LV DOVR YHU\ LPSRUWDQW WR EH DZDUH W
LQ ORQIJR'% $GGLWLRQDOO\ WKH GRFXPHQW VL]H OLPLW
PDMRU ORQJR'% UHOHDVHYV ,Q ORQJR'% [ DQG [ WKH
ZDV 0% EXW LQ [ LW ZDV LQFUHDVHG WR 0% 2QH FD
FROQOWLQXH WR LQFUHDVH¢SHUKDSY HYHQWXDOO\ WR EH D
PLQG WKDW GRFXPHQWYV KDYH D ILQLWH VL]H ZKHQ PRGH(

,Q SUDFWLFH LW LV UDUH WR UHDFK HYHQ D 0% GRFXPH(
GRFXPHQWY FRQWLQXH WR JURZ RYHU WLPH )RU H[DPSOF}
DUH FUHDWHG RQ DQ KRXUO\ RU GDLO\ EDVLV ,Q VXFK FLC
DSSOLFDWLRQ ORJLF WR KDQGOH SXUJLQJ ROG H[SLUHG |
WKH OLPLW EHLQJ KLW

$QRWKHU H[DPSOH ZRXOG EH EXLOGLQJ D GRFXPHQW SXE(
HYHU\ VLQJOH GRFXPHQW SRVWHG E\ D XVHU DV D VXE GRI
:KLOH SHUIRUPDQFH ZRXOG EH HIFHOOHQW VLQFH D VLQJC
UHWLHYH DOO WKHLU SXEOLVKHG GRFXPHQWY LQ D VLQJ(
ZRXOG HYHQWXDOO\ SXEOLVK PRUH WKDQ 0% RI FRQWHC

+HQFH WKHUH LV RIWHQ D MXGJHPHQW FDOO WR EH PDGH
7R HPEHG RU QRW WR HPEHG

7TKH DOWHUQDWLYH WR HPEHGGLQJ LV VWRULQJ WKH GRI
SHUIRUPLQJ D MRLQ LQ \RXU RZQ DSSOLFDWLRQ FRGH E\
PDQ\ WR PDQ\ UHODWLRQVKLSY DUH PRGHOHG LQ WKLV ZL
DUH HPEHGGHG

Fast Lookups: Using Indexes with MongoDB

7KH UROH RI LQGH[HV LQ ORQJR'% LV YHU\ VLPLODU WR W}
DV 0\64/ 3RVWJUH64/ HWF ORQJR'% RIIHUV WZR NLQGYV
%WUHH LQGH[HVY DQG JHRVSDWLDO LQGH[HV 7KH EWUHH
VDPH DV WKH HTXLYDOHQWYV LQ 0\64/ RU 3RVWJUHGB4/ :Kt}
ZRXOG SXW DQ LQGH[ RQ D FROXPQ WR JHW IDVW ORRNXS
WKLQJ LQ ORQJR'% E\ SODFLQJ DQ LQGH[ RQ D SDUWLFXOI
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ZLWK DQ 5'%06 ORQJR'% LQGH[HV FDQ VSDQ PXOWLSOH ILF
¢XVHIXO LI \RX NQRZ LQ DGYDQFH WKDW \RX ZLOO EH TXH
WKDQ D VLQJOH SURSHUW\ $ FRPSRXQG LQGH[ ZRXOG EF
TXHU\LQJ GRFXPHQWYV E\ ILUVW QDPH DQG ODVW QDPH ,Q
D £EGLUHFWLRQo 7KLV GLUHFWLRQ LV RQO\ XVHIXO LQ WK
LQGH[ GLUHFWLRQ VKRXOG PDWFK WKH VRUW GLUHFWLRC
SHUIRUPDQFH )RU H[DPSOH LI \RX DUH TXHU\LQJ D UDQJt
DQG ODVW QDPH DQG WKHQ VRUWLQJ LQ DVFHQGLQJ RUGF
GLUHFWLRQ VKRXOG DOVR EH DVFHQGLQJ

8VLQJ D EWUHH LQGH[ ZLOO LQFXU D SHUIRUPDQFH KLW F
XSGDWH WKH LQGH[ LQ DGGLWLRQ WR WKH GDWD )RU WKL
FDUHIXOO\ $YRLG VXSHUIOXRXV LQGH[HV LI DW DOO SRV
VWRUDJH¢QRW VR PXFK RI DQ LVVXH ZLWK RQ GLVN VSDF
WHUUDE\WH¢EXW LQ PHPRU\ WRR <RXU GDWDEDVH ZLOO
LQ PHPRU\ DQG LQGH[HYVY FDQ FRQVLGHUDEO\ DGG WR LWV
WLPH YV VSDFH WUDGHRII VFHQDULR

ORQJR'% EWUHH LQGH[HV FDQ DOVR EH XVHG WR HQIRUFH
SURSHUW\ LQ D FROOHRWSRIQP DA\ BIHHI\DSORS HUKMH KDV D X
FUHDWHG LQ ORQJR'% 7KH XQLTXH FRQVWUDLQW ZLOO SL
HYHU KDYLQJ D GXSOLFDWH YDOXH ZLWKLQ WKH FROOHFW
DUH H[SHFWHG WR EH JOREDOO\ XQLTXH LQ WKH FROOHF
QDPHV %HZDUH RI RYHU UHOLDQFH RQ WKLV IHDWXUH K
WDWLRQ RI VKDUGLQJ XQLTXH LQGH [HVRBHHWXRIWRUHNUEGE
WKH\ DUH QRW HQIRUFHG JOREDOO\ DFURVV WKH FOXVWH

%YWUHH LQGH[HY DOVR WUDQVSDUHQWO\ VXSSRUW LQGH]L
HUWLHV ZKHUH WKH YDOXH LV DQ DUUD\ (DFK LWHP LQ W
LQGH[ WR HQDEOH IDVW UHWULHYDO RI WKH SDUHQW GRF
LPSOHPHQWDWLRQV RI WDJJLQJ ZKHUH HDFK WDJ LV VW
SURSHUW\ RQ WKH GRFXPHQW /RRNXSV IRU GRFXPHQWYV P
SRWHQWLDGO\TXWHILQIIRWKHDWRU ZLOO WKHQ EH ORRNHG
JXUWKHUPRUH EWUHH LQGH[HY DUH HTXDOO\ ZHOO VXSSF
GRFXPHQWYV I IRU H[DPSOH \RX VWRUH HPDLO DGGUHV
DQG \RX ZLVK WR EH DEOH WR ORRN XS E\ WKH YDOXH RI
ORQJR'% DOORZV WKLY +HQFH WKH IROORZLQJ GRFXPHQW
RI DQ LQGH]
user_doc = {
"username":"foouser",
"emails":[
{
"email":"foouserl@example.com"”,
"primary":True
h
{

"email":"foouser2@example2.com",
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"primary":False
b
{

"email":"foouser3@example3.com",
"primary":False
}
]
}

dbh.users.insert(user_doc)

# If we place an index on property "emails.email",

# e.g. dbh.users.create_index("emails.email”)

# this find_one query can use a btree index

user = dbh.users.find_one({"emails.email":"foouser2@example2.com"})

%WUHH LQGH[HV LQ ORQJR'% DUH DOVR LPSRUWDQW ZKHC
UHVXOWYV LWKRXW DQ LQGH[ RQ WKH SURSHUW\ \RX DUH
RI PHPRU\ ZKHQ WU\LQJ WR VRUW DQ\WKLQJ JUHDWHU WK
SUR[ OE DW WLPH RI ZULWLQJ ,/ \RX H[SHFW WKDW \RX
WKDQ OE \RX VKRXOG VSHFLI\ DQ LQGH[ RQ WKH VRUW NI
DQG ILQG H[FHSWLRQV DUH EHLQJ UDLVHG RQ TXHULHV D
ZHUH QRW DQWLFLSDWHG GXULQJ GHYHORSPHQW

7R FUHDWH DQ LQGH[ ZLWK WK KolR:DR@IAR in@x)LYHU XVH

PHWKRG 7KLV PHWKRG FDQ FUHDWH VLQJOH NH\ LQGH[HV
NH\ LQGH[ RQO\ WKH NH\ QHHGV WR EH SURYLGHG $ FRPS
SOLFDWHG¢D OLVW Rl WXSOHV NH\ GLUHFWLRQ PXVW

JRU H[DPSOH WR FUH Du¢éhaniz @ WLRSSHU VRIQRW BHF RSO HFW LR Q
\RX FRXOG ZULWH WKH IROORZLQJ

# Create index on username property
dbh.users.create_index("username")

7R FUHDWH D FRPSRXQG LQGH[ IRU H[DPSOH RQ WKH ILU
DVFHQGLQJ GLUHFWLRQ \RX FRXOG VSHFLI\

# Create a compound index on first_name and last_name properties

# with ascending index direction

dbh.users.create_index([(“first_name", pymongo.ASCENDING), (“last_name",
pymongo.ASCENDING)])

,QGH[HV LQ ORQJR'% HDFK KDYH QDPHV %\ GHIDXOW ORC(
EXW \RX PD\ ZLVK WR JLYH D FXVWRP QDPH¢SDUWLFXODU
WKH JHQHUDWHG QDPHV DUH QRW HVSHFLDOO\ UHDGDEO
GXULQJ FUHDW h&@=<s¢XS3 0D MHWIrbate \Mdex(W KPFHH W KR G

# Create a compound index called "name_idx" on first_name and last_name properties
# with ascending index direction
dbh.users.create_index([

("first_name", pymongo.ASCENDING),

("last_name", pymongo.ASCENDING)

I

name="name_idx")
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W VKRXOG EH QRWHG WKDW LQGH[ FUHDWLRQ ORFNV WK
WLRQV LQGH[ FUHDWLRQ FDQ EH WLPH FRQVXPLQJ 7R K
RSHUDWLRQV RQ OLYH SURGXFWLRQ GDWDEDVHV ORQJR
WKH EDFNJURXQG ZLWKRXW EORFNLQJ GDWDEDVH DFFH!
JURXQG PD\ WDNH VOLJKWO\ ORQJHU DQG ZLOO VWLOO F|
WKH GDWDEDVH VKRXOG RWKHUZLVH UHPDLQ DYDLODEOH

7R VSHFLI\ WKDW DQ LQGH[ VKRXOG E HoaekyrbuodrieQ WKH ED
SDUDPHW étddteVihteextV KHHW KR G
# Create index in the background

# Database remains usable
dbh.users.create_index("username", background=True)

$V PHQWLRQHG HDUOLHU LQ WKLV VHFWLRQ ORQJR'% EW!
XQLTXHQHVV FRQVWUDLQW RQ D SDUWLFXODU SURSHUW\
ERWK VLQJOH NH\ LQGH[HV DQG FRPSRXQG LQGH[HV 7R
FRQVWUDLQW \rigBsSToue SDW\D MHWrehte WdRx(W KPHH W K R G

# Create index with unique constraint on username property
dbh.users.create_index("username", unique=True)

%H DZDUH WKDW XQLTXH LQGH[HV LQ ORQJR'% GR QRW IXQ
LQ 5'%06 V\VWHPV ,Q SDUWLFXODU D GRFXPHQW ZLWK D
WR WKH LQGH[ DV LI LW WKH YDOXH RI WKDW SURSHUW\ ZlI
FRQVWUDLQW LV DGGHG WR D EWUHH LQGH[ LQ ORQJR'%
KDYLQJ PXOWLSOH GRFXPHQWY LQ WKH FROOHFWLRQ ZKL
JRU H[DPSOH LI \RX KDYH FUHD Wedh&meDS X Q BHXIMWW L Q Q HJ XRAH
FROOHFWLRQ RQO\ RQH GRFXPHQW LQ WKDAM&FROOHFWLF
SURSHUW\ :ULWHV RI DGGLW Lire@&® SCIRFEHPHQ\WAL @ OWKIRLA
HIFHSWLRQ ,I \RX WU\ WR DGG D XQLTXH LQGH[ WR D FI
GXSOLFDWHV RQ WKH VSHFLILHG SURSHUW\ ORQJR'% ZLOC
+RZHYHU LI \RX GRQ|W PLQG WKURZLQJ DZD\ GXSOLFDWH
WR GURS DOO EXW WKH ILUYV WopBupd Rdebpl Qup¥ $ BVU DRHGW HXV L Q .

# Create index with unique constraint on username property

# instructing MongoDB to drop all duplicates after the first document it finds.

dbh.users.create_index("username", unique=True, drop_dups=True)

# Could equally be written:
# dbh.users.create_index("username", unique=True, dropDups=True)

2YHU WLPH \RXU VFKHPD PD\ HYROYH DQG \RX PD\ ILQG
ORQJHU QHHGHG )RUWXQDWHO\ LQGH[HV [rblet HDV\ WR
tion.drop_index) PHWKRG GHOHWHY RQH LQGH[ DW D WLPH ,I \F
D FXVWRP QDPH DV GHVFULEHG DERYH \RX PXVW VXE
drop_index) PHWKRG LQ RUGHU WR GHOHWH LW )RU H[DPSOH
# Create index on username property called "username_idx"
dbh.users.create_index("username"”, name="username_idx")

# Delete index called "username_idx"
dbh.users.drop_index("username_idx")
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, I RQ WKH RWKHU KDQG \RX GLG QRW JLYH \RXU LQGH][ L
SDVVLQJ WKH RULJLQDO LQGH[ VSHFLILHU )RU H[DPSOH

# Create a compound index on first_name and last_name properties

# with ascending index direction

dbh.users.create_index([("first_name", pymongo.ASCENDING), (“last_name",

pymongo.ASCENDING)])

# Delete this index

dbh.users.drop_index([(“first_name", pymongo.ASCENDING), (“last_name",

pymongo.ASCENDING)])

$00 LQGH[HY LQ D FROOHFWLRQ FDQ EH GUR&SHG LQ D
tion.drop_indexes) PHWKRG

.l \RX ZLVK WR SURJUDPDWLFDOO\ LQVSHFW WKH LQGHI[H
\RX FDQ XaNdttioNiKdelx_informaton) @ PHWKRG 7KLV UHWXUQV D GL
ZKLFK HDFK NH\ LV WKH QDPH RI DQ LQGH[ 7KH YDOXH |
DGGLWLRQDO GLFWLRQDU\ 7KHVH VHFRQG OHYHO GLFWL
FDX&HGEKLFK LV DQ HQWU\ FRQWDLQLQJ WKH RULJLQDO L
GLUHFWLRQ 7KLV RULJLQDO LQGH[ VSédatkliddy ZDV WKH
PHWKRG ZKHQ WKH LQGH[ ZDV ILUVW FUHDWHG 7KH VHFR
WDLQ DGGLWLRQDO RSWLRQV VXFK DV XQLTXH FRQVWUDL

Location-based Apps with MongoDB: GeoSpatial Inde;

$V PHQWLRQHG LQ WKH SUHYLRXV VHFWLRQ RQ LQGH[HV
RI LQGH[ %WUHH DQG JHRVSDWLDO %WUHH LQGH[HV KDY
SUHFHHGLQJ VHFWLRQ KRZHYHU ZH KDYH QRW \HW GHVF!

JLUVW RI DOO OHW XV GLVFXVV ZK\ JHRVSDWLDO LQGHJ[L
WRGD\ DUH EHLQJ EXLOW ZLWK WKH UHTXLUHPHQW RI ORF
ODWHV LQWR IHDWXUHY ZKHUH SRLOQWYV RI LQWHUHVW 32
UubsLGO\ UHWULHYHG IURP D GDWDEDVH )RU H[DPSOH D
ZLVK WR TXLFNO\ IHWFK D OLVW RI QHDUE\ FRIITHHVKRSV
RUGLQDWHY 7KH FRPSOLFDWLQJ LVVXH IXQGDPHQWDOO\
DQG TXLWH IXOO RI LOQOWHUHVWLQJ SRLQWVEDQG VR WR W
WKURXJK WKH HQWLUH OLVW RI DOO 32,V LQ WKH ZRUOG W
DQ XQDFFHSWDEO\ ORQJ WLPH +HQFH WKH QHHG IRU VRI
VSHHG XS WKHVH VHDUFKHYV

JRUWXQDWHO\ IRU DQ\ERG\ WDVNHG ZLWK EXLOGLQJ ORFI
LV RQH Rl WKH UDUH IHZ GDWDEDVHV ZLWK RXW RI WKH E
ORQJR'% XVHV JHRKDVKLQJ D SXEOLF GRPDLQ DOJRULWE
PH\HU ZKLFK WUDQVODWHY JHRJUDSKLF SUR[LPLW\ LQWR
VXSSRUWLQJ UDQJH TXHULHV VXFK DV ORQJR'% FDQ EH H
QHDU DQG ZLWKLQ ERXQGYV
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, W VKRXOG EH QRWHG WKDW DW SUHVHQW ORQJR'%|V JHI
SXUHO\ WR SRLQW EDVHG TXHU\LQJ 7KH VXSSOLHG RSHU
LQGLYLGXDO SRLQWVE¢QRW URXWHYVY RU VXE VKDSHV

ORQJIJR'% SUR Y$hdéarH U GMiikil RSHUDWRUV ZKLFK FRQVWLWXW
PHDQV IRU SHUIRUPLQJ JHRVSDWL$&r TXRMWUEBQ HQI MALH @ W
VRUW GRFXPHQWY LQ D FROOHFWLRQ E$withikK HRIHESDRYRBPL W\
DOORZV \RX WR VSHFLI\ D ERXQGV IRU WKH TXHU\ 6XSSR!
$box IRU D UHFWD &ickeODRUVERDFHHUFOH ,Q ORQJRpSY DQG X
gon RSHUDWRU DOORZV IRU FRQYH[ DQG FRQFDYH SRO\JRQ

%HIRUH \RX FDQ XVH WKH JHRVSDWLDO TXHULHV \RX PXV
JR'% YHUVLRQV XS WR DQG LQFOXGLQJ [ JHRVSDWLDO
SHU FROOHFWLRQ 7KLV PHDQV WKDW HDFK GRFXPHQW F
TXHULHG HIILFLHQWO\ E\ ORQJR'% 7KLV FDQ KDYH VRPF}
VFKHPD GHVLJQ ZKLFK LV ZK\ LW LV JRRG WR NQRZ IURP \

*HRVSDWLDO LQGH[HV E\ GHIDXOW OLPLW DFFHSWDEOH
SURSHUW\ RQ GRFXPHQWYV WR WKRVH ZLWKLQ *36 7KDW 1
EH LQ WKH UDQJH , \RX KDYH FR RUGLQDWHYV
UDQJH ORQJR'% ZLOO UDLVH DQ H[FHSWLRQ ZKHQ \RX DW
JHRVSDWLDO LQGH[ RQ WKH FROOHFLWRQ ,I \RX ZLVK W
RI WKH UDQJH RI UHJXODU *36 \RX FDQ VSHFLI\ WKLV DW

7KH ORFDWLRQ SURSHUW\ RQ \RXU GRFXPHQWYV PXVW EH
ZKHUH WKH ILUVW WZR LWHPVY DUH WKH [ DQG \ FR RUGLQ
FR RUGLQDWHY ZKHWKHU [\ RU\[ GRHV QRW PDWWHU V|
PHQWY )RU H[DPSOH \RXU GRFXPHQW FRXOG ORRN OLNH

# location property is an array with x,y ordering
user_doc = {

"username":"foouser",

"user_location":[x,y]

}

# location property is an array with y,x ordering
user_doc = {

"username":"foouser",

"user_location":[y,x]

}

import bson
# location property is a sub-document with y,x ordering
loc = bson.SON()

loc['y"] =y
loc["x"] = x
user_doc = {

"username":"foouser",
"user_location":loc

}
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import bson
# location property is a sub-document with x,y ordering
loc = bson.SON()
loc["x"] = x
loc['y"] =y
user_doc = {
"username":"foouser",
"user_location":loc

}

1RWH WKDW LQ 3\WKRQ WK#ctGHODM YW BUBWIURIQWD QRW\SH
SUHVHUYHG :KHQ XVLQJ ORFDWLRQ LQ D VXE GRFXPHQW
bson.SONR E M H F WodoQQSOMARPGH YV ZLWK WKH 3\0RQJR GULYHU DQ
LV XVHG LQ H[DFWO\ WKHicvFEOHDY®\ DV 3\WKRQ |V

2QFH WKH GRFXPHQWY LQ \RXU FROOHFWLRQ KDYH WKHLU
ZH FDQ FUHDWH WKH JHRVSDWLDO LQGH[ $V ZLWK EWUHEF
JR'% DUH FUHDW H GCdlectdicraat® Rd@x)R | VPHWKRG 'XH WR WKH R
JHRVSDWLDO LQGH[ SHU FROOHFWLRQ OLPLWDWLRQ LQ O]

[ LI\RX DUH SODQQLQJ WR TXHU\ E\ RWKHU SURSHUWL
HUW\ \RX FDQ PDNH \RXU JHRVSDWLDO LQGH[ D FRPSRXQC
WKDW \RX ZLOO EH VHDUFKLQJ \RXU FROOHFWLRQ E\ ERV
SURSHUWLHYV \RX FRXOG FUHDWH D FRPSRXQG JHR LQGH
WR ZRUN DURXQG WKH VLQJOH JHRVSDWLDO LQGH[ OLPLW

S5HWXUQLQJ WR RXU H[DPSOH RI GRFXPHQWYV LQ D FROOHF
SURSHUW\ EHLQJ £XVHUBORFDWLRQ® ZH ZRXOG FUHDWH |
VWDWHPHQW

# Create geospatial index on "user_location" property.
dbh.users.create_index([("user_location", pymongo.GEO2D)])

7R FUHDWH D FRPSRXQG JHRVSDWLDO LQGH[ ZKLFK ZRXOG
DQG XVHUQDPH ZH FRXOG LVVXH WKLV VWDWHPHQW
# Create geospatial index on "user_location" property.

dbh.users.create_index([("user_location", pymongo.GEO2D), ("username”,
pymongo.ASCENDING)])

1RZ WKDW ZH KDYH JHRVSDWLDO LQGH[HY DYDLODEOH ZF
EDVHG TXHiddaHRSHAKBWRU LV SUHWW\ HDV\ WR XQGHUVWD
$V KDV DOUHDG\ Bitd ZHIOODROPW T XHUV UHVXOWYV E\ SUR]
SRLQW % $n€aH MXO@MWW U\ WR ILQG WKH FORVHVW UHVXO)

$Q LPSRUWDQW SHUIRUPDQFH FRQVLGHUDWLRQ ZKLFK LV
ORQIJR'%Y GRFXPHQWDWLR Qneady WROD WLDIOHRQROP\RMQM DO ZD\V
VSHFLI\ D PD[LPXP GLVWDQFH RQ WKH TXHU\ LWKRXW D F
LQ RUGHU WR UHWXUQ WKH VSHFLILHG QXPEHU RI UHVXOV
WKURXJK WKH HOWLUH GDWDEDVH 7KLV WDNHV D ORW RI
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DURXQG GHJUHHV VKRXOG EH VXIILFLHQW 6LQFH ZH DU
FR RUGLQDWHY WKH XQLWV RI PD[ GLVWDQFH LV GHJUHH
RQO\ FDUH DERXW D UHODWLYHO\ VPDOO VHW RI UHVXOWYV
OLPLWLQJ WKH TXHU\ WR UHVXOWY VKRXOG DOVR DLG ¢

/HW!V VWDUW ZLWK DQ H[DPSOH RI ILQGLQJ WKH QHDUHWV\
WR D PD[ GLVWDQFH Rl  GHJUHHV
# Find the 10 users nearest to the point 40, 40 with max distance 5 degrees
nearest_users = dbh.users.find(
{"user_location":
{"$near" : [40, 40],
"$maxDistance":5}}).limit(10)
# Print the users
for user in nearest_users:
# assume user_location property is array X,y
print "User %s is at location %s,%s" %(user["username"], user[‘user_location"][0],
user["user_location"[1])

IH[W OHW XV Whithin XYHRVY SWKMH. DO RSHUDWRU WR ILQG SRL
ERXQGDU\ 7KLV FDQ EH XVHIXO ZKHQ VHDUFKLQJ IRU 32,}
ZHOO GHILQHG QHLJKERXUKRRG ZLWKLQ D FLW\ ,Q WKH U
DQG FKDQJLQJ FRQVWDQWO\ KRZHYHU WKHUH DUH JRRG |
WR EH XVHIXO

7R VSHFLI\ D UHFWDQJOH WR VHDUFK ZLWKLQ \RX VLPSO\
FR RUGLQDWHY DV HOHPHQWYV LQ DQ DUUD\ )RU H[DPSOH

box = [[50.73083, -83.99756], [50.741404, -83.988135]]

H FRXOG TXHU\ IRU SRLOQWYV ZLWKLQ WKLV ERXQG E\ XVL(

box = [[50.73083, -83.99756], [50.741404, -83.988135]]
users_in_boundary = dbh.users.find({"user_location":{"$within": {"$box":box}}})

7R VSHFLI\ D FLWFOH WR VHDUFK ZLWKLQ \RX MXVW VXSS
Z L \fhtaxDistance PHQWLRQHG SUHYLRXVO\ WKH XQLWV RI WKH
KRZ ZH FRXOG PDNH D JHRVSDWLDO ORRNXS IRU XVHUV
WHUHG DW WKH SRLQW

users_in_circle = dbh.users.find({"user_location":{"$within":{"$center":[40, 40,

511)).limit(10)
IRWLFH WKDW ZLWK WKs$tehttrU ZOIHSER X @QGDPDUNMBLQYKH ILUV
RI ZKLFK DUH WKH FR RUGLQDWHY RI WKH FHQWHU DQG \
GHJUHHYV

$00 WKH TXHULHV ZH!YH PHQWLRQHG VR IDU ZKLFK PDNH
DUH QRW HQWLUHO\ DFFXUDWH 7KLV LV EHFDXVH WKH\ X
GHJUHH RI ODWLWXGH DQG ORQJLWXGH WUDQVODWHYV WR
,Q UHDOLW\ WKH HDUWK LV D VSKHUH DQG VR WKHVH YD
DUH )RUWXQDWHO\ ORQJR'% LQ [ DQG XS LPSOHPHQW\
IRU JHRVSDWLDO TXHULHYV
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7KH QHZ VSKHULFDO PRGHO FDQ $EekrSpostdd O Qikcldd PSOR\LQJ
Sphere YD UL D Q Wh%ar ROQ3@BKH RSHUDWRUV ORQJR'%!V VSKHULFD
IHZ HIWUD FDYHDWV )LUVW DQG IRUHPRVW \RX PXVW XV
\RXU FR RUGLQDWHV :KLOH WKHUH DUH PDQ\ RWKHU DSS
ODWLWXGH ORQJLWXGH RUGHULQJ \RX VKRXOG EH FDU}
VSKHULFDO PRGHO 68hEaR Q@ G@Ghter KROH NBIVWRKIE ZH MXVW GH
WKH XQLWV IRU $ehr¥pnéR MR3@AteZSpMK DUH DOZD\V H[SUHVVH
UDGLDQV 7KLV L QF @né®istarceZ K HIRaXSRHe!® RddenterSphere

IXFNLO\ LW LV QRW GLIILFXOW WR FRQYHUW IURP D PRUI|
DV NLORPHWHUV WR UDGLDQV 7R WUDQVODWH IURP NLO
NLORPHWHU YDOXH E\ WKH UDGLXV RI WKH HDUWK ZKLFK
PLOHV 7R GHPRQVWUDWH OHW!V WU\ RXU HDUOLHU H[D]
WKH SRLQW ZLWK D PD[ GLVWDQFH RI NP¢EXW WKLV

# Find the 10 users nearest to the point 40, 40 with max distance 5 degrees
# Uses the spherical model provided by MongoDB 1.8.x and up

earth_radius_km = 6371.0
max_distance_km = 5.0
max_distance_radians = max_distance_km / earth_radius_km
nearest_users = dbh.users.find(
{"user_location":
{"$nearSphere" : [40, 40],
"$maxDistance":max_distance_radians}}).limit(10)
# Print the users
for user in nearest_users:
# assume user_location property is array X,y
print "User %s is at location %s,%s" %(user["'username"], user["user_location"][0],
user["user_location"[1])

Code Defensively to Avoid KeyErrors and Other Bugs

2QH Rl WKH WUDGHRIIV RI D GRFXPHQW RULHQWHG GDWD
WKDW WKH GDWDEDVH GRHV QRW HQIRUFH VFKHPD IRU \R}
ORQJR'% \RX PXVW EH YLJLODQW LQ \RXU KDQGOLQJ RI G
DVVXPH WKDW UHVXOWYV ZLOO DOZD\V KDYH WKH SURSHU\

&KHFN IRU WKHLU SUHVHQFH EHIRUH DFFHVVLQJ WKHP $
D .H\(UURU DQG VWRS H[HFXWLRQ GHSHQGLQJ RQ \RXU D
ORVV RI GDWD LQWHJULW\ &RQVLGHU WKH FDVH RI XSGDW
E\ RQH¢D VLQJOH XQIRUHVHHQ .H\(UURU FRXOG OHDYH WK
ZLWK VRPH GRFXPHQWY KDYLQJ EHHQ XSGDWHG DQG RWK

YRU H[DPSOH

all_user_emails =[]

for username in ("jill", "sam", "cathy"):
user_doc = dbh.users.find_one({"username":username})
# KeyError will be raised if any of these does not exist
dbh.emails.insert({"email*:user_doc["email"]})
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6RPHWLPHV \RX ZLOO ZDQW WR KDYH D GHIDXOW IDOOEDF
PHQW EH UHWXUQHG ZKLFK LV PLVVLQJ D SURSHUW\ UHT>
dct FOBVWHWKRG HDVLO\ OHWV \RX VSHFLI\ D GHIDXOW YD
PLVVLQJ

2IWHQ LW PDNHVY VHQVH WR XVH WKLY GHIHQVLYHO\ )RU
RI XVHU GRFXPHQWY 6RPH XVHUV KDYH D £EVFRUH=& SURSI
GR QRW W ZRXOG EH VDIH WR KDYH D GHIDXOW IDOOEDF
SURSHUW\ LV SUHVHQW :H FDQ WDNH D PUMVEQDWWVRUH W
gt PHWKRG OHWYV XV GR WKLV HDVLO\

total_score =0

for username in ("jill", "sam", "cathy"):

user_doc = dbh.users.find_one({"username":username})
total_score += user_doc.get("score", 0)

7KLY DSSURDFK FDQ DOVR ZRUN ZHOO ZKHQ ORRSLQJ RYH
GHIHQVLYHO\ KDQGOH WKH FDVH ZKHUH D GRFXPHQW UHS
QRW \HW KDYH D OLVW RI VXSSOLHUY HPEHGGHG SHUKDS
RU LV QR ORQJHU EHLQJ SURGXFHG \RX PLJKW ZULWH FR

# Email each supplier of this product.

# Default value is the empty list so no special casing

# is needed if the suppliers property is not present.

for supplier in product_doc.get("suppliers”, []):

email_supplier(supplier)

ORQJR'% DOVR PDNHYVY QR JXDUDQWHHV DERXW WKH W\SH
GRFXPHQW

,Q PRVW 5'%06 LPSOHPHQWDWLRQV WKH QRWDEOH H[FHS
WKH GDWDEDVH ZLOO TXLWH ULJRURXVO\ HQIRUFH FROXP
DQ LQWHJHU FROXPQ WKH GDWDEDVH ZLOO UHMHFW WKH

ORQJR'% RQ WKH RWKHU KDQG ZLOO RQO\LQ H[FHSWLRQI
I \RX VHW WKH YDOXH RI D SURSHUW\ RQ RQH GRFXPHQW
PHQW LQ WKH VDPH FROOHFWLRQ VHW WKH YDOXH RI WK
KDSSLO\ VWRUH WKDW

# Perfectly legal insert - MongoDB will not complain

# Also perfectly legal - MongoDB will not complain
dbh.users.insert({"username":1337})

KHQ \RX FRXSOH WKLV ZLWK 3\WKRQ|V ZLOOLQJQHVV WR
YDULDEOHV \RX FDQ VRRQ UXQ LQWR WURXEOH 3HUKDSYV
ZULWLQJ LQSXWV |IURP :HE DSSOLFDWLRQV WR WKH GDW
IUDPHZRUNVY ZLOO VHQG \RX DOO +773 3267 DQG *(7 SDU
UHJDUGOHVYV RI ZKHWKHU RU QRW WKH\ DUH LQ IDFW VWU

7TKXV LW LV HDV\ WR LQVHUW RU XSGDWH D QXPHULF SUR:
EHVW ZD\ Rl FRXUVH WR DYRLG HUURUV RI WKLV QDWXU
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HYHU EHLQJ ZULWWHQ WR WKH GDWDEDVH LQ WKH ILUVW]
DSSOLFDWLRQ YDOLGDWLQJ DQG RU FRHUFLQJ WKH W\SH
LVVXLQJ WKHP LV VWURQJO\ DGYLVHG <RX PD\ FRQVLGHU
B\WKRQ OLEUDULHVY WR KHOS ZLWK VXFK YDOLGDWLRQ

Update-or-Insert: Upserts in MongoDB

$ UHODWLYHO\ FRPPRQ WDVN LQ D GDWDEDVH SRZHUHG L
HOQWU\ RU LI QRW IRXQG LQVHUW LW DV D QHZ UHFRUG |
DV D VLQJOH RSHUDWLRQ IUHHLQJ \RX IURP KDYLQJ WR LF
HOVH LQVHUW=z ORJLF JHQ UHIHU WR WKLV W\SH RI ZUL!

,Q 3\0ORQJR WKHUH DUH WKUHH SRVVLEOH PHWKRGY RQH I
D Whllection.save()  Collection.update() D @A@lection.find_and_modify() 'H
VKDOO VWDU WoledtidB.$a%GF ULEM QW LV WKH PRVW VWUDLJKW |

,Q WKH HDUOLHU VHFWLRQ £,QVHUWLQJ D 'R&#&PHQW LQW
tion.inset) PHWKRG WR ZULWH D QHZ GRFXPHQW WR WKH FR
KDYH MXVW DV savB(V IPGA\XGRIEE RVKHHUY DOPRVW LGHQWLFDO |
WiRert) ZLWK WKH IRO O RgeQ JFID[F BHW LRQN X8 FDWYV DQG
QRW LQVHUW PXOWLSOH GRFXPHQWY LQ D VLQJOH FDOO

save) LV TXLWH HDV\ WR XQGHUVWDQG ,l| \RXSEBSWUW\D G
LW ZLOO Sriddd)RUPUB@WLQJ D EUDQG QHZ GRFXPHQW ,I R
SDVV LW D GRFXPHQWIidZEURIS FBOYWDW @VL OQ XSGDWH WKH F
FRUUHVSRQG QY D/OR WV KRDWH U ZULWLQJ WKH DOUHDG\ SUH V
GRFXPHQW &BYVHG WR

7KLV LV WKH HVVHQFH RI DQ XSVHUW ,I D GRFXPHQW DC
FUHDWH D QHZ GRFXPHQW

save() FDQ EH XVHIXO EHFDXVH LW VXSSRUWYVY ERWK ZULWL(
HILVWLQJ GRFXPHQWYV PRVW OLNHO\ RQHV UHWULHYHG IU
D VLQJOH PHWKRG ZKLFK LV FDSDEOH RI ERWK PRGHV RI
FROQGLWLRQDO KDQGOLQJ LQ \RXU FOLHQW FRGH WKXV V

ORUH XVHIXO SHUKDSV LV WKH £EXSVHUW 7WXlidcs SDUDP H\
ton.update) @ $V KDV EHHQ GLVFXVVHG LQ WKH VHFWLRQ £8S¢
OHFWLRQu DQG LV IXUWKHU GHVFULEHG LQ WKH VHFWLR
update) PHWKRG VXSSRUWV WKH XVH RI £EXSGDWH PRGLILHU
\RX WR SHUIRUP ZULWHV PRUH FRPSOH[ WKDQ WKH EDVLF
VHPDQWL$aWw()R PWWHKR G

JRU H[DPSOH LPDJLQH \RX &iUdl add) deW¥ibnQ J O KKLHWHKHRWK R G

HLWKHU HGLWYV DQ H[LVWLQJ GRFXPHQW RU LQVHUWYV D (
PHWKRG GLFWDWH WKDW WKH PHWKRG ZLOO DOZD\V EH F
VHVVLRQBLG PD\ RU PD\ QRW DOUHDG\ EH SUHVHQW LQ W
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WLRQ ZRXOG ILUVW TXHU\ WR VHH ZKHWKHU D VHVVLRQ G
WLRQDOO\ HLWKHU LQVHUW D QHZ VHVVLRQ GRFXPHQW R
# Naive, bad implementation without upsert=True
def edit_or_add_session(description, session_id):
# We must query first, becase we don t know whether this session_id already exists.
# If we attempt to update a non-existent document, no write will occur.
session_doc = dbh.sessions.find_one({"session_id":session_id})
if session_doc:
dbh.sessions.update({"session_id":session_id},
{"$set":{"session_description":description}}, safe=True)
else:
dbh.sessions.insert({"session_description":description,
"session_id":session_id},
safe=True)

+RZHYHU E\ HPSOR\LQJ Wllcti¥nSiptiatd) W ITWBWWK EFB @RIEH LPSO
PHQWHG LQ D VLQJOH PHWKRG FDOO¢VLPSOLI\LQJ WKH FR
QHHG IRU DQ H[WUD UHDG TXHU\
# Good implementation using upsert=True
def edit_or_add_session(description, session_id):
dbh.sessions.update({"session_id":session_id},
{"$set":{"session_description":description}}, safe=True, upsert=True)

I1RWH WKDW ZH FRXOG QRW KDYH LPSOKR:QMWE G WKH DE
EHFDXVH ZH DUH WHVWLQJ IRU H[LVWHQFH RQ WKH SURS
5HFDOO MWMEKDWSWKHW PHWKRG RQO\ ZRUNV ZLWK £BLG=

7TKH WULFN WR XQGHUVW bDpQate(). QR HX\SVRHA WY & RWHKR QY KIHG H U
HIHFXWLRQ FDVHV VHSHUDWHO\ ,Q WKH FDVH WKDW WKH (
GRFXPHQW ZLOO EH SURFHVVHG Qpihe(® FOCTM®™ XV W KR/ XL W |
EXSVHUW 7UXH=a SDUDPHWHU +RZHYHU LQ WKH FDVH WK
HILVW WKH GRFXPHQW ZULWWHQ XSVHUWHG ZLOO PDWF
WKH ILUVW D Wpdate(d ¢\ OORDWIKSHW KH XSGDWH GRFEFXPHQW ZL
FRQWDLQV ,Q RWKHU ZRUGYV WKH REVHUYHG EHKDYLRXU
ZLWK WKH SURSHUWLHY VSHFLILHG L CeeWithHd"®&RFXPHQW V
sion_id ¢DQG WKHQ WKH XSGDWH GRFXPHQW LV HI[HFXWHG DJ
UDWHO\ UHIOHFW ZKDW LV KDSSHQLQJ LQWHUQDOO\ LQ Wk
WR ZKDWHYHU GRHV JR RQ

Atomic Read-Write-Modify: MongoDB s findAndModify

‘H!YH DOUHDG\ LQWURGXFHG WKH DWRPLF XSGDWH PRGLII
DUH YHU\ SRZHUIXO DQG HQDEOH UDFH IUHH ZULWH RSHUT
PDQLSXODWLRQ DQG LQFUHPHQW GHFUHPHQW +RZHYHU
PRGLI\ WKH GRFXPHQW DWRPLFDOO\ DQG DOVR UHWXUQ "
LQ D VLQJOH VWHS
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JRU H[DPSOH LPDJLQH D ELOOLQJ VI\IVWHP (DFK XVHU GRF
SURSHUW\ 7KHUH PD\ EH ZULWHV ZKLFK DOWHU WKH DFF
WRS XS HYHQW ZKLFK DGGV PRQH\ WR WKH DFFRXQW DQ
PRQH\ IURP WKH DFFRXQW &RQVLGHU WKH IROORZLQJ LP

# User X adds $20 to his/her account, so we atomically increment

# account_balance

dbh.users.update({"username":username}, {"$inc":{"account_balance":20}}, safe=True)

# Fetch the updated account balance to display to user

new_account_balance = dbh.users.find_one({"username":username},
{"account_balance":1})[*account_balance"]

7KLV ZLOO ZRUN ILQH DVVXPLQJ QR RWKHU ZULWHV WR Wk

ZULWH DQG UHDG RSHUDWLRQV 7KHUH LV DQ REYLRXV UD

WR WDNH SODFH EHWZHHQ WKH EDODQFH XSGDWH DQG W

SOHDVHG WR EH SUHVHQWHG ZLWK D SRVW SD\PHQW EDO
# User X adds $20 to his/her account, so we atomically increment

# account_balance
dbh.users.update({"username":username}, {"$inc":{"account_balance":20}}, safe=True)

# In the meantime, in another thread or process, there is a payment operation,
# which decrements the account balance:
dbh.users.update({"username":username}, {"$dec":{"account_balance":5}}, safe=True)

# Fetch the updated account balance to display to user
new_account_balance = dbh.users.find_one({"username":username},
{"account_balance":1})["account_balance"]

:KDW \RX ZDQW LQ WKLV NLQG RI VLWXDWLRQ LV D zZD\ W
UHWXUQ WKH QHZ YDOXH LQ D VLQJOH DWRPLF RSHUDWL
PDQG DOORZV \RX WR GR MXVW WKLYV 3\0RQJR SURYLGHYV
LQ bhHettion.find_and_modifyf) @PHWKRG 8VLQJ WKLV PHWKRG ZH F
FRGH WR D VLQJOH DWRPLF RSHUDWLRQ

# User X adds $20 to his/her account, so we atomically increment

# account_balance and return the resulting document

ret = dbh.users.find_and_modify({"username":username},

{"$inc":{"account_balance":20}}, safe=True, new=True)
new_account_balance = ret["account_balance"]

Fast Accounting Pattern

0DQ\ RI WKH DSSOLFDWLRQV SHRSOH DUH EXLOGLQJ WRG
VHWYV 7KDW LV WR VD\ XVHUV H[SHFW FKDQJHV WKH\ PDNI
LQVWDQWO\ )RU H[DPSOH LI D XVHU ZLQV D QHZ KLJK VFR!
WKH KLJK VFRUH WDEOH LQ WKH JDPH WR EH XSGDWHG LF
VLQJOH KLJK VFRUH WDEOH ZKLFK PXVW EH XSGDWHG 3H
VFRUH WKLV ZHHN RU WKLV PRQWK RU HYHQ WKLV \HDU
YHORSHU \RX PD\ ZLVK WR NHHS D GHWDLOHG ORJ RI HDFK
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ZKDW WKH FOLHQW ,3 DGGUHVYV ZDV WKH VRIWZDUH YHU
DQDO\WLFV SXUSRVHV

7KLY SDWWHUQ LVQ|W OLPLWHG WR KLJK VFRUHV 6LPLOD
PHQWY H[LVW IRU LQ DSS VRFLDO DFWLYLW\ IHHGV ELOO
VR RQ 1RW RQO\ GR WKHVH FRXQWYV QHHG WR EH IDVW W
WR EH TXLFN WR ZULWH $GGLWLRQDOO\ ZLWK SRWHQWL
JURZ YHU\ ODUJH YHU\ TXLFENO\

<RX PLIJKW EH WHPSWHG WR NHHS RQO\ D GHWDLOHG OR
7TRWDOV IRU WKH YDULRXV WLPH SHULRGY FDQ WKHQ EH F
WKH FROOHFWLRQ 7KLV PD\ ZRUN ZHOO LQLWLDOO\ ZLWk
PHOWY WR EH DJJUHIJDWHG WR FRPSXWH WKH UHVXOW A
GRFXPHQWY JURZV LQWR WKH PLOOLRQV RU HYHQ ELOOL
VXFFHVVIXO DSSOLFDWLRQCWKLY DSSURDFK ZLOO TXLFENC

2l FRXUVH DV ZLWK PDQ\ SUREOHPV LQ &RPSXWHU 6FLHC
IRUP RI FDFKLQJ ORQJR'% DQG LWV GRFXPHQW RULHQWHC
IRU WKLV NLQG RI SHULRG EDVHG DFFRXQWLQJ KRZHYHU
SHU XVHU EDVLV ZH FDQ XWLOL]J]H HPEHGGHG VXE GRFXF
GHULYHG IURP WLPH SHULRG &RQVLGHU IRU H[DPSOH D K
WLRQV RI ZHHN PRQWK DQG WRWDO DFURVYV DOO WLPH

YRU WKH ZHHNO\ UHVROXWLRQ VFRUH FRXQWV ZH FDQ QI
ZHHN QXPEHU 7R GLVDPELJXDWH RYHU PXOWLSOH \HDUV
LQ WKH NH\

# Store weekly scores in sub-document
user_doc = {
"scores_weekly":{
"2011-01":10,
"2011-02":3,
"2011-06":20
}
}

7R ITHWFK WKH VFRUH IRU WKLV ZHHN ZH VLPSO\ H[HFXW
ORRNXS

# Fetch the score for the current week

import datetime

now = datetime.datetime.utcnow()

current_year = now.year

current_week = now.isocalendar()[1]

# Default missing keys to a score of zero
user_doc["scores_weekly"].get("%d-%d" %(current_year, current_week), 0)

6XFK D ORRNXS LV LQFUHGLEO\ IDVW 7KHUH LV QR DJJUH
WKLV SDWWHUQ ZH FDQ DOVR ZULWH YHU\ TXLFNO\ DQG V
WDNH DGYDQWDJH RI ORQJR'%|V DWRPLF LQFUHPHQW DQ
$inc D@dec $WRPLF XSGDWH RSHUDWRUY DUH JUHDW EHFDX
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GDWD LV LQ D FRQVLVWHQW VWDWH DQG KHOS WR DYRLG
GHDOLQJ ZLWK ELOOLQJ DFFXUDWH FRXQWY DUH YHU\ LP

,PDJLQH ZH ZLVK WR LQFUHPHQW WKH XVHU|V VFRUH IRU
WKH IROORZLQJ TXHU\

# Update the score for the current week

import datetime

username = "foouser"

now = datetime.datetime.utcnow()

current_year = now.year

current_week = now.isocalendar()[1]

# Use atomic update modifier to increment by 24

dbh.users.update({"username":username},
{"$inc":{"scores_weekly.%s-%s" %(current_year, current_week):24}},
safe=True)

, ] WKH DSSOLFDWLRQ QHHGYV WR WUDFN PXOWLSOH WLPF
DGGLWLRQDO VXE GRFXPHQWYV

# Store daily, weekly, monthly and total scores in user document
user_doc = {
"scores_weekly":{
"2011-01":10,
"2011-02":3,
"2011-06":20
h
"scores_daily":{
"2011-35":2,
"2011-59":7,
"2011-83":15
h
"scores_monthly":{
"2011-09":30,
"2011-10":43,
"2011-11":24
}

"score_total":123

}
2]l FRXUVH LQ \RXU ZULWHV \RX VKRXOG LQFUHPHQW WK|

# Update the score for the current week

import datetime

username = "foouser”

now = datetime.datetime.utcnow()

current_year = now.year

current_month = new.month

current_week = now.isocalendar()[1]

current_day = now.timetuple().tm_yday

# Use atomic update modifier to increment by 24

dbh.users.update({"username":username},

{"$inc":{

"scores_weekly.%s-%s" %(current_year, current_week):24,
"scores_daily.%s-%s" %(current_year, current_day):24,
"scores_monthly.%s-%s" %(current_year, current_month):24,
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"score_total":24,

}
safe=True)

,Q FDVHV ZKHUH \RX ZDQW WR UHSRUW WKH FRXQW LPPHC
DFKLHYHG E\ XVLQJ WKH ILQG$SQGORGLI\ FRPPDQG GHVFU
WXUQ WKH QHZ GRFXPHQW DIWHU WKH XSGDWH KDV EHHQ

7KLY SDWWHUQ FDQ KHOS JUHDWO\ ZLWK KLJK VSHHG FR;
QHHGHG¢VXFK DV ZKHQ HDFK DFWLRQ WRRN SODFH¢IHHO |
FROOHFWLRQ 7KLV VXPPDU\ GDWD LV PRVW XVHIXO IRU H

44 | Chapter@ommon MongoDB and Python Patterns



CHAPTER 4

MongoDB with Web Framewo

:KLOH ORQJR'% FDQ EH XVHG LQ DOO VRUWV RI DSSOLFDW
GDWDEDVH EDFNHQG IRU D ZHE DSSOLFDWLRQ 7KHVH GD
DSSOLFDWLRQV DUH IXQFWLRQLQJ DV £IDW FOLHQWVa WR
EDVHG ZHE DSSOLFDWLRQV KHQFH PRELOH DQG WDEOHW
GDWDEDVH LQIUDVWUXFWXUH DV PRUH WUDGLWLRQDO ZH

0DQ\ RUJDQL]DWLRQV DQG HQJLQHHUV DUH ILQGLQJ WKH
PHQW RULHQWHG DUFKLWHFWXUH FRPSHOOLQJ HQRXJK W
WLRQV IURP WUDGLWLRQDO 5'%06 VXFK DV 0\64/ WR ORQJ
FRPSDQLHV KDYH EXLOW WKHLU ZKROH DSSOLFDWLRQ IUF

,W LV P\ RSLQLRQ WKDW IRU WKH YDVW PDMRULW\ RI ZHE

JR'% LV D EHWWHU VWDUWLQJ SRLOQW WKDQ 5'%06 WHFKQI
LV DQ DWWHPSW WR JHW \RX RIl WKH JURXQG XVLQJ ORQ
ZHE IUDPHZRUNV 3\ORQV 3\UDPLG DQG 'MDQJR

Pylons 1.x and MongoDB

3\ORQV LV RQH RI WKH ROGHU :6*, EDVHG 3\WKRQ ZHE U]
WHPEHU 3\ORQV UHDFKHG YHUVLRQ LQ DQG LV
SRLQW ,Q IDFW QRW PXFK GHYHORSPHQW LV SODQQHG
GHYHORSPHQW LV KDSSH3BLQD PG 30QBPLREQ MHERURQ SDJFH
GHWDLOV 7KH 3\ORQV SKLORVRSK\ LV WKH SUHFLVH RSS
WLRQ GHYHORSHUV DUH IUHH WR FKRRVH IURP WKH YDULT
RSWLRQV DYDLODEOH 7KLV NLQG RI IUDPHZRUN LV H[FH
ZKDW SLHFHV \RX ZLOO QHHG ZKHQ \RX DUH VWDUWLQJ Z
RXW \RX QHHG WR XVH DQ ;0/ EDVHG WHPSODWLQJ V\VWH]

7KH H[LVWHQFH RI 3\UDPLG DVLGH 3\ORQV [ LV D YHU\ F
3\ORQV LV VR PRGXODU LW LV HDV\ WR DGG ORQJR'% VXS
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JLUVW \RX QHHG WR FUHDWH D YLUWXDO HQYLURQPHQW I
VXPH \RX KBaehwW KHRRO LQVWDOOHG RQ \RXU VIVWHP ,QV!
virualenv. WRRO DUH SURYLGHG LQ WKH ILUVW FKDSWHU RI W

7R FUHDWH WKH YLUWXDO HQYLURQPHQW DQG LQVWDOO
WKH IROORZLQJ FRPPDQGYV

virtualenv --no-site-packages myenv

cd myenv

source bin/activate
easy_install pylons

1RZ ZH KDYH 3\ORQV LQVWDOOHG LQ D YLUWXDO HQYLURQ
ZKDWHYHU \RX OLNH LQ ZKLFK WR FUHDWH \RXU 3\ORQV
GLUHFWRU\ WR LW WKHQ H[HFXWH

paster create -t pylons

<RX ZLOO EH SURPSWHG WR HQWHU D QDPH IRU \RXU SU
HQJLQH \RX ZDQW WR XVH DQG ZKHWKHU RU QRW \RX ZDC
WLRQDO ODSSHU 250 7KH GHIDXOWV £PDNRao IRU WHPS
FKHP\ DUH ILQH IRU RXU SXUSRVHV¢QRW OHDVW VLQFH Z
WDEDVH

$IWHU , padietxrdt K HFRPPDQG D £S\ORQVIRRz GLUHFWRU\ | |
DV P\ SURMHFW QDPH ZDV FUHDWHG ZLWK WKH IROORZLC

MANIFEST.in
README.txt
development.ini
docs

ez_setup.py
pylonsfoo
pylonsfoo.egg-info
setup.cfg

setup.py
test.ini

I1H[W \RX QHHG WR DGG WKH 3\0RQJR GULYHU DV D GHSHC(
\RXU ZRUNLQJ GLUHFWRU\ WR WKH MXVW FUHDWHG GLUH
W Kddtuppy ILOH SUHVHQW LQ LW ZLWK \RXU IDYRXULW
install_requires OLVW WR LQF@Xddd YWRMHJ MWOHQIKRXOG ORRN V
OLNH WKLV

try:

from setuptools import setup, find_packages

except ImportError:

from ez_setup import use_setuptools

use_setuptools()
from setuptools import setup, find_packages

setup(
name= pylonsfoo ,
version=10.1,
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description=,
author=,
author_email=,
url=,
install_requires=[
"Pylons>=1.0", "pymongo",
I
setup_requires=["PasteScript>=1.6.3"],
packages=find_packages(exclude=[ ez_setup ]),
include_package_data=True,
test_suite= nose.collector ,
package_data={ pylonsfoo : [ i18n/*/LC_MESSAGES/*.mo ]},
#message_extractors={ pylonsfoo : [
# (**.py, python, None),
# (templates/**.mako , mako , { input_encoding : utf-8}),
# (‘public/**, ignore , None)J},
zip_safe=False,
paster_plugins=[ PasteScript, Pylons],
entry_points=""
[paste.app_factory]
main = pylonsfoo.config.middleware:make_app

[paste.app_install]
main = pylons.util:Pylonsinstaller

1RZ \RX QHHG WR IHWFK WKH 3\0RQJR GULYHU LQWR \RXU
GR WKLV E\ HITHFXWLQJ

python setup.py develop
<RXU 3\ORQV DSS LV QRZ UHDG\ WR EH FRQILJXUHG ZLWK
VKDOO FUHDWH D FRQILJ ILOH IRU GHYHORSPHQW

cp development.ini.sample development.ini
1H[W R SHQdedkghehti® HLQ \RXU IDYRXULWH HGLWRU 8QGHU

[appman] DGG WKH IROORZLQJ WZR YDULDEOHV FKDQJLQJ W
ZKDWHYHU ZRUNV IRU \RXU VHW XS

mongodb.url = mongodb://localhost
mongodb.db_name = mydb

<RX FDQ QRZ WU\ VWDUWLQJ \RXU SURMHFW ZLWK WKH IR

paster serve --reload development.ini

<RX VKRXOG VHH WKH IROORZLQJ RXWSXW

Starting subprocess with file monitor
Starting server in PID 82946.
serving on http://127.0.0.1:5000

, I \RX RSHQ K\WKW S5/ORFDLAKBWVWME EURZVHU \RX VKRXOG V!
3\ORQV SDJH 7KLV PHDQV WKDW \RX KDYH FRUUHFWO\ VH
QRW \HW KDYH D ZD\ WR WDON WR ORQJR'%
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1RZ WKDW WKH FRQILIXUDWLRQ LV LQ SODFH ZH FDQ WHC
DQG ZKHUH WR PDNH WKH 3\0RQJR FRQQHFWLRQ DYDLODE
YLGHV D FRQYHQLH @MbjeS OdnEHibBpUgiaaspyw LOGLW WKLV ILOF
DQG FKDQJH WKH FRQWHQWV WR WKH IROORZLQJ

from beaker.cache import CacheManager

from beaker.util import parse_cache_config_options

from pymongo import Connection
from pylons import config

class Globals(object):
“““ Globals acts as a container for objects available throughout the
life of the application

def __init__(self, config):
""" One instance of Globals is created during application
initialization and is available during requests via the
app_globals variable

mongodb_conn = Connection(config[ mongodb.url ])
self.mongodb = mongodb_conn[config[ mongodb.db_name ]]
self.cache = CacheManager(**parse_cache_config_options(config))

2QFH WKLV KDV EHHQDxa#ase KO VIVB®RQIROO EH DYDLODEO}
FRQWUROOHU DFWLRQV WKURXJK WKH JOREDOV REMHFW
FRQWUROOHU QDPHG £PRQJRGEm ZLWK WKH IROORZLQJ FF

paster controller mongodb

<RX VKRXOG VHH D ILOH Q BfRditG rarReQcbRrElI&s S \GLLQ WAKWR U\
YRU GHPRQVWUDWLRQ SXUSRVHV ZH VKDOO PRGLI\ LW W
ORQJR'% HYHU\ WLPH WKH FRQWUROOHU DFWLRQ LV UXQ

2SHQ WKLV ILOH ZLWK \RXU HGLWRU ORGLI\ LW WR ORRN
FKDQJ#bmMHohsfoo LPSRUW OLQH LQWR ZKDWHYHU \RX QDPHC(

import logging

from pylons import app_globals as g, request, response, session, tmpl_context as c, url
from pylons.controllers.util import abort, redirect

from pylonsfoo.lib.base import BaseController, render
log = logging.getLogger(__name__)
class MongodbController(BaseController):
def index(self):
new_doc = g.mongodb.counters.find_and_modify({"counter_name":"test_counter"},

{"$inc™:{"counter_value":1}}, new=True, upsert=True , safe=True)
return "MongoDB Counter Value: %s" % new_doc["'counter_value"]
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2QFH \RX KDYH VDYHG WKHVH FKDQJHV KMONES ZIDR EDNRER ¥
PRQJRGE [(MFHWLPH \RX ORDG WKLV SDJH \RX VKRXOC(
FRXQWHUV FROOHFWL Bohtdt bl SSDRVIHU WAW R RWHWPHQWHG |

Pyramid and MongoDB

3\UDPLG LV DQ XQRSLQLRQDWHG ZHE IUDPHZRUN ZKLFK L
repoz.bfy ITUDPHZRUN LQWR WKH 3\ORQV XPEUHOOD SURMHFW

[ WKH ZHE IUDPHZRUN 3\UDPLG FDQ EH FRQVLGHUHG W
D FOHDQ EUHDN D FRPSOHWHO\ QHZ FRGHEDVH ZLWK QR
ZLWK 3\ORQV [

+RZHYHU PDQ\ RI WKH FRQFHSWV DUH YHU\ VLPLODU WR
ZKHUH DOO WKH QHZ GHYHORSPHQW LV KDSSHQLQJ DQG
DQG GRFXPHQWDWLRQ 7KLV VHFWLRQ LV RQO\ LQWHQGH ¢
XS D 3\UDPLG SURMHFW ZLWK D ORQJR'% FRQQHFWLRQ 7R
3\UDPLG ERRN DQG RWKHU UHVRKWMMSV DOYA\O B E@RHQINUSHHR R

2Q LWV RzZQ 3\UDPLG LV MXVW D IUDPHZRUN D VHW RI O
PRVW HDVLO\ VWDUWHG IURP D ZKDW LV NQRZQ DV D VF
VNHOHWRQ ZKLFK VHWV XS SOXPELQJ DQG SODFHKROGHU

$ QXPEHU RI GLIIHUHQW VFDIIROGY DUH LQFOXGHG ZLWK 3
RSWLRQV 85/ PDSSHUV DQG VHVVLRQ LPSOHPHQWDWLRQ\
VFDIIR O @y Ononbo@Z KLFK ZLOO EXLOG RXW D VNHOHWRGQ S|
VXS SRUW pyRrild \R#godbHOLPLQDWHY WKH QHHG IRU \RX WR Z
WKH JOXH FRGH WR PDNH D ORQJR'% FRQQHFWLRQ DYDLO
DPLG

$V ZLWK 3\ORQV [ WR VWDUW XVLQJ 3\UDPLG \RX ILUVW (
IRU \RXU SURMHFW 7KHVH LQVWitakew L RVG\R O VLNQIVPHD\RXHIG
\RXU VA\VWHP ,QVWD O @rtdalenvV WY RRO® IR SBRWLKEHG LQ WKH
RI WKLV ERRN

7R FUHDWH WKH YLUWXDO HQYLURQPHQW DQG LQVWDOO
IROORZLQJ FRPPDQGYV

virtualenv --no-site-packages myenv

cd myenv

source bin/activate
easy_install pyramid

7TDNH QRWH RI WKHbitVactydde V ROFWEISQM WWKHY LPSRUWDQW Wi
GR WKLV RQFH LQ HYHU\ VKHOO WR PDNH WKH YLUWXDO
\RXU GHIDXOW VA\WVWHP 3\WKRQ LQVWDOO ZLOO EH LQYRN!
VWDOOHG
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1RZ \RXU YLUWXDO HQYLURQPHQW KDV 3\UDPLG DQG DOO
HYHU \RX WMhi@©@on@thBPGG LWV GHSHQGHQFLHYV OLNH 3\0R«
IROORZLQJ FRP P pyadd WdRgddfL\QMRXO YLUWXDO HQYLURQPH(

easy_install pyramid_mongodb

'LWK 3\D P py@aniQengodbLQVWDOOHG LQ \RXU YLUWXDO HQYLU
WR FUHDWH D 3\UDPLG SURMHFW ZLWK ORQJR'% VXSSRUW
DQG D SURMHFW QDPH )URP WKDW SURMHFW GLUHFWRU\

paster create -t pyramid_mongodb <project_name>

$IWHU |, dddefxrdstK HFRPPDQG D £PRQJRIRRa GLUHFWRU\ | FkK
DV P\ SURMHFW QDPH ZDV FUHDWHG ZLWK WKH IROORZLQ

README.txt

development.ini

mongofoo

mongofoo.egg-info

production.ini

setup.cfg

setup.py

7KH GHIDXOW FRQILIJXUDWLRQ ILOHV WHOO 3MbthDPLG WR F
hot DQG D GDWDEDVH FDOOHG £P\GE& ,| \RX RdHG WR FI
godb.url D @nGngodb.db_nam&/ HWWLQJV LQ WKH ,1, ILOHV 1RWH WKD
ORQJR'% VHUYHU UXQQLQJ DW WKH DGGUHVV FRQILIJXUHG
ZLOO IDLO WR VWDUW

%HIRUH \RX FDQ UXQ RU WHVW \RXU DSS \RX QHHG WR HJ
python setup.py develop

7KLV ZLOO HQVXUH DQ\ DGGLWLRQDO GHSHQGHQFLHYV DUH
PRGH VLPSO\ H[HFXWH

paster serve --reload development.ini

, ] DOO ZHQW ZHOO \RX VKRXOG VHH RXWSXW OLNH WKH I

Starting subprocess with file monitor
Starting server in PID 54019.
serving on 0.0.0.0:6543 view at http://127.0.0.1:6543

<RX FDQ QREWR\HQ ORFDIOXRVWHE EURZVHU DQG VHH \R>X
SURMHFW ZLWK WKH GHIDXOW WHPSODWH ,I \RX PDGH LV
D Qpramid_mongodbZDV DEOH WR VXFFHVVIXOO\ FRQQHFW WR W
VHUYHU

7 K pyramid_mongodbV FDITROG VHWYV XS \RXU 3\UDPLG SURMHFW L
D 3\0R Qaldbase REMHFW D W Wkt HEEW R FIAD FKR GHPRQVWUDW
XVH WKLV R<prhjet WaieivielvOd LQ \RXU IDYRXULWH HGLWRU
EH D VNHOHWDO 3\WKR@WXQFWLRQ QDPHG
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def my_view(request):
return { project : mongofoo }
7KLV LV D YHU\ VLPSOH 3\UDPLG YLHZ FDOODEOH 3\UDPL
WUROOHU DFWLRQV LQ 3\ORQV [ DQG DUH ZKHUH PXFK
SURFHVVLQJ RFFXUV 6LQFH YLHZ F Déyedd BREHWM B WH SKOLVAKH
LQ WXUQ KDV D SURSHUW)\ PaRawW RIEMHFWW MHK BYORWY DR LG
WR LQWHUDFW ZLWK ORQJR'%

,PDJLQH D VRPHZKDW FRQWULYHG H[DPSOH ZKHUHE\ ZH Z
FROOHFWLRQ FDOOHG £&8DVdEKHEX VDB DD OH RN WKH XWH
GR WKH IROORZLQJ
import datetime
def my_view(request):
new_page_hit = {"timestamp":datetime.datetime.utcnow(), "url":request.url}
request.db.page_hits.insert(new_page_hit, safe=True)
return {"project":"mongofoo"}

, I \RX QRZ UHORDG WKHVZHEORDP DR IORMKWRXOG VHH D FROO
FDOOHG £SDJHBKLWVa LQ WKH ORQJR'% GDWDEDVH \RX FI
FROOHFWLRQ WKHUH VKRXOG EH D VLQJOH GRFXPHQW IR

JURP KHUH \RX VKRXOG EH ZHOO RQ \RXU ZD\ WR EXLOGLC
DQG ORQJR'%

Django and MongoDB

'MDQJR LV SURDEDEO\ WKH PRVW ZLGHO\ XVHG 3\WKRQ ZF}
FRPPXQLW)\ DQG PDQ\ SOXJLQV DQG H[WHQVLRQ PRGXOHV
RSSRVLWH RI 3\ORQV RU 3\UDPLG LW RIIHUV RQH ZHOO L«
GDWDEDVH DQG 250 OD\HU WHPSODWLQJ VIVWHP 85/ PDS

7KHUH DUH D QXPEHU RI RSWLRQV IRU UXQQLQJ 'MDQJR Z
250 LV VXFK DQ LQWHJUDO SDUW RI '"MDQJR WKHUH LV D ¢
(QJLQH ZKLFK DWWHPSWV WR SURYLGH D ORQJR'% EDFNHQ
WKLV DSSURDFK KHDYLO\ DEVWUDFWV WKH XQGHUO\LQJ T
ZLWK PDQ\ Rl WKH ORZ OHYHO GHWDLOV GLVFXVVHG LQ Wi
IDPLOLDU ZLWK WKH '"MDQJR 250 HQMR\ XVLQJ LW DQG D!
'MDQJR ORQJR'% (QJLQH LV ZRUWK D ORRN <RX FDQ ILQG F
KWWS GMDQJR PRQJRGE RUJ

2XU UHFRPPHQGHG DSSURDFK IRU QRZ LV WR XVH WKH

'MDQJR %H DZDUH KRZHYHU WKDW ZLWK WKLV PHWKRG
GHSHQG RQ WKH '"MDQJR 250 DGPLQ LQWHUIDFH VHVVLR
ORQIJR'% 7KHUH LV DQRWKHU SURMHFW FDOOHG ODQJR Z
JR'"% EDFNHG VHVVLRQ DQG DXWKHQWLFDWLRQ VXSSRUW
KWWSV JLWKXE FRP YSXOLP PDQJR
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JHQ KDYH PDGH D VDPSOH 'MDQJR DSS ZLWK 3\0RQJR LQ\
SOH DSS FDQ KMWSAQ GIDWKXE FRP PG NVKROIO" WIMHER @ KU F
UXQQLQJ WKH VDPSOH '"MDQJR ORQJR'% DSS RQ \RXU ORF
LW VHWV XS WKH ORQJR'% FRQQHFWLRQ

JLUVW GRZQORDG WKH VDPSOH 'MDQJR SURMHFW ,I \RX
WRROV LQVWD CyDdidie  hib¥/dimucdoX@rolf/DjanMon.git 2 WK
HUZLVH VLPSO\ FOLFN WKHKWWZQORDWKXXWRMROTWROI

,Q RUGHU WR VXFFHVVIXOO\ UXQ WKH VDPSOH DSS \RX Z
HQYLURQPHQW ZLWK 'MDQJR S\PRQJR DQG 3,/ LQVWDOOF
\RX ZLOO ILUVW @tbblds WARRIRIDY HOWWH OOHG RQ \RXU V\VWHF
WR GR WKLV DUH FRYHUHG LQ WKH ILUV Wirtkeér® SWHU R1 V
LQVWDOOHG FKRVH D GLUHFWRU\ LQ ZKLFK WR VWRUH Y
VKHOO FRPPDQGV LQ LW

virtualenv --no-site-packages djangoenv

cd djangoenv

source bin/activate

pip install django pymongo PIL
7KLY ZLOO FUHDWH \RXU YLUWXDO HQYLURQPHQW DFWLY
ORQJR GULYHU DQG WKH 3,/ LPDJH PDQLSXODWLRQ OLEUD
LW $VVXPLQJ WKLV DOO VXFFHHGHG \RX DUH UHDG\ WR
VHUYHU 1RWH WKDW WKH VDPSOH DSS H[SIbtdWsY D ORQJR'9

1RZ ZH FDQ UXQ JHQ!V 'MDQJR GHPRQVWUDWLRQ DSS &
GLUHFWRU\ WR \RXU FRS\ Rl WKH £ MDQORQ=®= BddRMHFW
agepy LQ WKH FXUUHQW ZRUNLQJ GLUHFWRU\ 7KH DSS FDQ
PHQW VHUYHU ZLWK WKH FRPPDQG

python manage.py runserver

<RX VKRXOG VHH RXWSXW RQ WKH FRQVROH OLNH WKH IR

Validating models...

0 errors found

Django version 1.3, using settings DjanMon.settings
Development server is running at http://127.0.0.1:8000/
Quit the server with CONTROL-C.

1RZ \RX FDQ RSHQ D ZHE KEWWR BV HURP QIBXHR W\HMW WKH GHPR(
VWUDWLRQ DSS 7KH DSS OHWV \RX FUHDWH VLPSOH PHVV|
ZKLFK DUH SHUVLVWHG LQ ORQJR'%

/IHW XV H[DPLQH KRZ WKH VDPSOH D SttwugRedpyY 7RNWH D ORR
LYV ZKHUH WKH ORQJR'"% FRQQHFWLRQ LV FUHDWHG DQG Z
LV VWRUHG ,Q WKHLU '"MDQJR ORQJR'% LQWHJUDWLRQ H
SURDFK IURP WKH RWKHUV RXWOLQHG L QDMAKakeVLRKDSWHU
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WKH JOREDO VFRSH RI WKH YLHZVY PRGXOH UDWKHU WKD
3\UDPLG RU PDNLQJ LW D IUDPHZRUN ZLGH JOREDO DV LQ
import datetime
import string
import random
import mimetypes
import cStringlO as StringlO

from PIL import Image

from django.http import HttpResponse

from django.http import HttpResponseRedirect
from django.shortcuts import render_to_response
from pymongo.connection import Connection
from pymongo import DESCENDING

import gridfs

db = Connection().sms

7KLY DSSURDFK LV VLPSOH DQG ZRUNV ILQH IRU D GHPR +
ZLWK PXOWLSOH LQVWDOOHG DSSOLFDWLRQV LQ WKLV V
LYV QDPHG £VWDWXVae WKLV ZRXOG UHTXLUH D VHSDUDWH
WDLQHG IRU HDFK DSS 7KLV UHVXOWY LQ ZDVWHG ORQJR"
,QVWHDG LW ZRXOG EH UHFRPPHQGHG WR FUHDWH WKH F|
LW LQ DQ\ RWKHU PRGXOHV ZKLFK QHHG DFFHVYV

7KLY VKRXOG EH HQRXJK LQIRUPDWLRQ WR JHW \RX VWDU
DSSOLFDWLRQ

Going Further

,Q WKLV ERRN ZH KDYH WULHG WR JLYH \RX D VROLG JUD
UHDO ZRUOG DSSOLFDWLRQV <RX VKRXOG KDYH D GHFHQ
PRGHOLQJ \RXU GDWD ZULWLQJ HITHFWLYH TXHULHV DQG
DV UDFH FRQGLWLRQV DQG GHDGORFNV 7KHUH DUH D QXI
ZH GLGQ|W KDYH VSDFH IRU LQ WKLY ERRN EXW DUH QRQ
EXLOG \RXU DSSOLFDWLRQ 1RWDEO\ PDS UHGXFH HQDEO
6KDUGLQJ SHUPLWV \RX WR VFDOH \RXU DSSOLFDWLRQ EH
PDFKLQH *ULG)6 DOORZV \RX WR VWRUH ELQDU\ GDWD LQ
D VSHFLDO W\SH RI FROOHFWLRQ ZKLFK ORRN OLNH D FLI
'LWK WKHVH IHDWXUHYV DW \RXU GLVSRVDO 3\WKRQ DQG
WRROV WR KDYH LQ \RXU WRROER[ ZKHQ GHYHORSLQJ DQ

Going Further | 53






About the Author

1LDOO 2!+LJJLQV LV D VRIWZDUH FRQVXOWDQW VSHFLDOL
SXWLQJ +LV DFFRPSOLVKPHQWY LQFOXGH GHVLJQLQJ DQC
IRUP EDFNHQG XVLQJ ORQJR'% 3\WKRQ DQG 3\ORQV &DW
DSSV RQ $QGURLG 3ULRU WR &DWFK KH zZDV D VRIWZDUH
ZKHUH KH ZRUNHG RQ )UHHEDVH FRP QRZ RZQHG E\ *RR.
RUJDQL]JHU Rl ERWK WKH 6DQ J)UDQFLVFR 3\WKRQ :HE 7HFK
WKH %D\ $UHD 7DEOHW &RPSXWLQJ *URXS :H +DYH 7DEO
ELW RI 2SHQ 6RXUFH VRIWZDUH¢FRQWULEXWLQJ WR 2SH
TXHQWO\ VSHDNV DW FRQIHUHQFHY DQG HYHQWV <RX FD
JLQV







	Table of Contents
	Preface
	Conventions Used in This Book
	Using Code Examples
	Safari® Books Online
	How to Contact Us
	Acknowledgments

	Chapter 1. Getting Started
	Introduction
	Finding Reference Documentation
	Installing MongoDB
	Running MongoDB
	Setting up a Python Environment with MongoDB

	Chapter 2. Reading and Writing to MongoDB with
  Python
	Connecting to MongoDB with Python
	Getting a Database Handle
	Inserting a Document into a Collection
	Write to a Collection Safely and Synchronously
	Guaranteeing Writes to Multiple Database Nodes
	Introduction to MongoDB Query Language
	Reading, Counting, and Sorting Documents in a Collection
	Updating Documents in a Collection
	Deleting Documents from a Collection
	MongoDB Query Operators
	MongoDB Update Modifiers

	Chapter 3. Common MongoDB and Python
  Patterns
	A Uniquely Document-Oriented Pattern: Embedding
	Fast Lookups: Using Indexes with MongoDB
	Location-based Apps with MongoDB: GeoSpatial Indexing
	Code Defensively to Avoid KeyErrors and Other Bugs
	Update-or-Insert: Upserts in MongoDB
	Atomic Read-Write-Modify: MongoDB’s findAndModify
	Fast Accounting Pattern


