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Npeancnosue

Flask orsmuaercst ot apyrux (GppeiiMBOPKOB TEM, 4TO TO3BOJISIET Paspa-
GOTYMKY CECTh Ha MECTO BOJMTEJISI U IIOJIYYNTh MOJHbBII KOHTPOJIb HAJl €0
npuiokeHreM. Bo3MOKHO, BaM yiKe JIOBOIJIOCH CJIBIIATE (pasy: «6o-
poThest ¢ hpeMBOPKOM». TaKkoe MPOMCXOAUT ¢ OOJIBIIMHCTBOM (hpeiim-
BOPKOB IPU TIOMBITKE PEATU30BATh HECTAH/IAPTHOE PelieHre. ITO MOKET
OBITH MOTBITKA UCIIOJIB30BATh IPYTOi MEXaHU3M yTIPaBJIeHYst Ha3aMu JaH-
HBIX WK HHOU cI0c00 ayTeHTU(GUKAINH Tosib3oBaresieil. OTKIOHEHHE OT
IyTH, IPELYCMOTPEHHOTO0 paspaboTunkamu (ppeiiMBOpPKa, TPUHOCUT MacC-
CY HETIPUSTHOCTETI.

OpeiimBopk Flask we Takoii. Xorture UCHIOIB30BATH PEJSIHOHHYIO
6asy panubix? Orimuno, Flask nognepxusaer ux. ITpeanounraere 6asy
nanubix NoSQL? Her npobiiem, Flask criocoben paborars u ¢ Humu. Xo-
TUTE WCIOJIb30BAaTh MEXaHU3M XPaHEHWs JAHHBIX COOCTBEHHOW paspa-
6oTKM WK BoOOIIEe penan 00oiTreh 6e3 6Gasbl JaHHBIX? 3aMedyarelib-
Ho. cnonssyst Flask, MoskHO BbIOMpATh, KaKHe ero KOMIIOHEHTBI OYyT
MPUMEHSTHCS B IPUIIOKEHNH, U [Iaxke Micath cobcTBenHbie. Bee B Banmmx
pykax!

Takast cBoboga obbsicHsiercst TeM, uto dpeiimBopk Flask wsnauanbro
3ayMbIBasicss pactmpsieMbiM. OH BKJIIOYAET HaJeKHOE spo, obecrie-
YKMBaIOllee OCHOBHBIE (DYHKIIMOHAIBLHBIE BO3MOYKHOCTH, HEOOXO[UMbIE
B JTIOOBIX BEG-TIPUIIOKEHUSAX, U TIPEAMOIATAET, YTO OCTAIbHOE Oy/eT pea-
JIT30BAHO CTOPOHHUMU Pa3padoOTIMKaMu B (DOPMe PACIIuPEH Il U, KOHed-
HO JKe, BAMU.

B aT0il KHITE s pacCKaky 0 MOMX MOJXO/aX K pazpaboTke BeO-IIPUIIO-
sKenuii ¢ mpumenenneM ¢peiimopka Flask. §1 me nperenayio Ha nuctumy
B TIOCJIETHEN WHCTAHIINHU, U BbI JIOJCKHBI PACCMaTPUBATh MOM CJIOBA KaK
PEKOMEHIAINH, A He KaK HEIPEI0KHOe PYKOBOJICTBO K JIeHCTBUIO.

B GosbIIMHCTBE KHUT, TOCBATIEHHBIX MTPOTPAMMUPOBAHIIO, TPUBOJISAT-
¢s1 KOpOTKHeE (pparMeHThl KOJIa, AEMOHCTPUPYIOIINE PasHbie 0COOEHHOCTH
00Cy3K/IaeMBIX TEXHOJIOTHIL IO OTAETBHOCTH, OCTABJISISI 32 PAMKAMIE «CBSI-
3BIBAMOIINI> KO, HEOOXOMMMBIN JIJIsT OOBEANHEHNST 9TUX PasHBIX (par-
MEHTOB B JIelicTBYIOIIee Tpujioxkenue. 51 npeamnodesn n3bparb MHOU M0/
X0/l. Bce mpuMepsl, Ipe/icTaBIeHHbIE B 9TOW KHUTE, SIBJISIOTCS YaCTSIMU
eIMHOTO TIPUJIOKEHNST — CHAYaJa OYeHb IIPOCTOTO, a 3aTeM MOCTETICHHO
YCJIOJKHSTIONIETOCST B KaXK/I0i TIoCjeyioliell riaBe. B Havane myT ato
MPUJIOKEHNE COCTOUT BCETO M3 HECKOJBKUX CTPOK KOJIa, & K KOHILY OHO
MPEBPAIIAETCS] B MOJHOIEHHOE TPUJIOKEHUE COMMATBHBIX ceTell 1 6JI0-
TWHTA.
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Komy aapecoBaHa 3Ta KHWUra

Yro0bl U3BJIEYD BBHITOAY U3 TOI KHUIH, HEOOXOAUMO UMETh HEKOTOPBII
OIIBIT TIPOTPAMMUPOBaHUs Ha si3bike Python. Jrta KHuUra He mpejmoara-
€T MpeIBAPUTENHLHOTO 3HaKOMCTBA ¢ peiimBoproM Flask, HO BbI 10KHBI
OBITH 3HAKOMBI ¢ TAKMMU TIOHSITUSIMU s13bIKa Python, kak makeTsl, MOLYJIH,
(yHKI[MH, IeKOPaTopbl U 06 BEKTHO-OPUEHTUPOBAHHOE TIPOTPAMMKPOBA-
rue. Hesmmmaumu Gy T Takke 3HAKOMCTBO ¢ UCKJIIOUEHUSIMU U YMEHUE
JIMAarHOCTUPOBATD MTPOOJIEMBI IO TPACCUPOBKE CTEKA.

Crierys 3a mpuMepaMy B KHUTE, BBl ITPOBEJIETE HEMAJIO BPEMEHU B KO-
MaH/IHOH CTPOKE, TT0OITOMY BaM TaKsKe MOTPeOYIOTCS HaBBIKU PabOThI B KO-
MaHIHOU CTPOKE CBOEH OmeparuoHHON CUCTEMBI.

CoBpeMeHHbIe BEO-TIPUIOKEHVST HEMBICIUMbBI  0€3 MCIIOIb30BAHUS
HTML, CSS wu JavaScript. [Tpunoxenue, pazpabarbiBaeMoe Ha TIPOTsI-
JKEHUU BCEl KHUTH, TaKKe MCIOIb3yeT NX, HO B CAMOM TE€KCTe KHUTU He
MPUBOJISITCS TIOAPOOHOCTH, KACAIOIIUECST ITUX TEXHOJOTUH. 3HAKOMCTBO
C 9TUMU SI3bIKAMU COBEPUIEHHO HEOOXOMMO, €CJIH TIPETIONATAETE TTUCATh
3aKOHYEHHBIE TIPUJIOKEHNUsT, He mpuberast K mOMOIM pa3paboTumnka, uc-
KYNIEHHOTO B KJIMEHTCKUX TEXHOJOTHSIX.

Wcxomaabie TEKCTHI IPUJIOKEHUS, HATMCAHHOTO JIJIA 3TOW KHUTH, S BBI-
JIOKUJ B OTKPBITBINA goctyn Ha caiite GitHub. Hecmorpst Ha To uto
GitHub mosBoisieT 3arpyskaTh NpuIOKeHUs B Bujie 00bIYHBIX ZIP- miu
TAR-apxuBoB, 4 HACTOATEIbHO PEKOMEHAYIO yCTAaHOBUTH KiameHTta Git
1 TIO3HAKOMUTBCS C CUCTEMON YTIPABJIEHNsT BEPCUSMU, XOTS OBl ¢ OCHOB-
HBIMU KOMaH/IAMH, MTO3BOJISIONIMMI U3BJIEKATh PA3IMYHbIE BEPCUU TIPU-
JIOJKEHUS HETIOCPE/ICTBEHHO U3 peno3nuTopust. KopoTkuii criucox KoMan/I,
KOTOpBIE BaM MOHAM00SITCSI, MPEACTaBieH B pasiene «Vcmnoab3oBaHue
MIPOrPAaMMHOTO KoJla TPUMEPOBy» HUKe. Bbl HaBepHsSKa TMoXKeraeTe Mmpu-
MEHUTD CUCTEMY YIIPABJIEHUS BEPCUAMM JIJIs1 COOCTBEHHBIX TIPOEKTOB, T10-
3TOMY UCIOJIb3YWTE 3Ty KHUTY KakK MoBoJ u3yuuth Git!

Haxoner, He cieyer paccMaTpuBaTth 3Ty KHUTY KaK MTOJIHOE U UCYep-
mbIBatolee PykoBojcTBO 1o dpeiimBopky Flask. 3mech oxBarbiBatorcst
MHOTHE €r0 0COOEHHOCTH, HO He YITyCKalTe U3 BUILY OPHUIUATILHYIO J0-
KYMeHTAIINIO ¢ onucanueM GppeitMBopka’.

CTpyKTypa KHUM

IJTa KHATA JOEINTCA Ha TPU YaCTH.

t http://flask.pocoo.org/.
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nepsoit yactu «Beenenue B Flask» mccienytorest ocHOBBI pa3padboT-

Ki BeG-TIPUIIOKeHUH ¢ mpuMeHenneM ¢peiimBopka Flask u HekoTopbix
€T0 paciImpeHuii:

0000 0O

riaBa 1 OMUCHIBAET YCTAHOBKY U HACTPOUKY (peiiMBopka Flask;
rJIaBa 2 morpysKaeT YuTaTesist B pazpaboTKy IPOCTOTO IPUIIOKEHUST
¢ nomonpsio Flask;

ryiaBa 3 3BHAKOMUT € TIOIEPIKKOM 111abI0HOB B puiioskerusx Flask;
rjaBa 4 — ¢ OAAEePKKON BeO-Pop;

rJaBa 5 — ¢ MOIEePKKON 6a3 JTaHHBIX;

ryiaBa 6 — ¢ O/IEPKKON 9JIEKTPOHHOI MTOUTH;

rJiaBa 7 OMHUCHIBAET TUITMYHYIO CTPYKTYPY KPYIHBIX U CPEHUX
TIPUJIOKEHUH.

Bo BTOpOii wactu <«IIpumep: PUIOKEHUE COIMAILHOIO OJOrMHIa»
OIUCHIBAETCS Pa3pabOTKa OTKPBITOTO TIPHUJIOKEHUST CONUATBHBIX CeTei

u 61

ormHra Ha ocHoBe ¢peiimBopka Flask, koropoe st cosman st a10it

KHHUTU!

o000 O

@)

B

rJiaBa 8 OMUCHIBACT PEATUIAINIO CHCTEMbI Y TeHTU(DUKATH TT0JIb-
30BaTesei;
rjaBa 9 — peajMsaliiio CUCTEMbI POJICH U MPUBUJIETHH TOJH30Ba-
TeJiel;
riaBa 10 — peasmsaruio cTpanuil mpoduieil moab30BaTeel;
riasa 11 — cosmanue wHTEpdeiica st OIOTHHTS;
riaBa 12 — peasusaIiio MOAIEeP/KKH MOCTIe0BaTe el
riaBa 13 — peaqmsaiuio MoIEPKKU KOMMEHTAPHEB TI0JIb30BaTe-
Jiett;
riaBa 14 OMMCBIBAaET peajiM3alliio MPUKIAJHOTO MPOTPAMMHOTO
unrepdeiica (Application Programming Interface, APT).

Tpetheil yacTu «llocmentsist MUIIsT> PaCKpPLIBAIOTCST HEKOTOPbIE BAK-

HbIC 3a/Ia4M, HE CBA3aHHbIE C pa3pa60TK0131 HpH]IO)KeHI/Iﬁ HETIOCPEACTBEH-
HO, KOTOpPbIE HeO6XOIII/IMO penraTs mepeg HY6]II/IKaLII/IeI>,I TIPUTOJKEHMA:

@)

@)

@)

riaBa 15 moApoOGHO ONMUCHIBAET pasHbIE CTPATETHH MOIYJIBHOTO
TeCTUPOBAHNS,;

rnaBa 16 mpencTasisier 0630p TTPUEMOB aHATI3A TPON3BOANUTENb-
HOCTH;

ryaBa 17 omuchIBaeT BapuaHTBI PAa3BEPTHIBAHUS MPUJIOKEHUI Ha
ocHoBe Flask B TpaguiinoHHBIX 06JaYHBIX OKPYKEHUSX;

riaBa 18 mepeumcyseT MOMOJTHUTENbHbIE UCTOUHUKN WHMOPMa-
UM,
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Kak paboTaTb C npumepamn NporpamMmMHOro
KOAQ

[IprMepsl MPOrpaMMHOTO KO/Ia, ONNChIBAEMbIe B 3TON KHUTE, JOCTYITHbLI Ha
caiite GitHub o azpecy: https://github.com/miguelgrinberg/flasky.

WcTopusa namMeHeHU B 3TOM PENO3UTOPUN B TOUHOCTH COOTBETCTBY-
eT MOPSIIKY ITpejiCTaBJIeHus TIOHATHI B 3TOI KHUTe. PekoMenyercs ns-
BJIEKATb KO/l M3 PEIO3UTOPHSI, HAUWHAS C CAMBIX PAaHHUX BepCHii, U 3aTeM
JIBUTATLCSA BIIEpe] TI0 CIIUCKY M3MEHEHUIA, 110 Mepe YTeHus KHUTH. sKe-
naroum caiit GitHub npezocraBiisier Bo3MOKHOCTD 3arpysKaTh KasKIoe
namenenue B Busie Z1P- nau TAR-apxuBa.

Ecau kTo-TO mpennouTeT M3BJEKaTb WCXOJHBIM KOJ IMPUMEPOB M3
penozutopus Git, eMy TpHUIETCS YCTAaHOBUTH porpaMmy-kiaueHTa Git,
KOTOPYIO MOJKHO OeCIiiaTHO 3arpys3uTh 1o ajapecy: http://git-scm.com.
Huxe mpuBoanTCS: KOMaH/a, KOTOPas 3arpy3nT UCXOIHBIN KOJ TPUMEPOB
13 PEMO3UTOPUSL:

$ git clone https://github.com/miguelgrinberg/flasky.git

Komanza git clone 3arpysuT UCXOMHbBIH KO/ B KaTajor flasky, KoTopbiii
OyIIeT CO3/IaH B TEKYIIEM KaTajore, ITOT KATAJIOT COAEPKUT HE TOJHKO HC-
XOJHBII KOJI; B HEro OyzieT CKOMUpOoBaH Bech pernosuropuit Git ¢ oo
UCTOPHUEH N3MEHEHNH TTPUJIOKEHMSI.

B nepBoii TraBe OyeT mpeaiokeHo ussieus (check out) nepBoHayab-
HYIO BEPCHUIO IPUJIOKEHUSI, ¥ B COOTBETCTBYIOIIUX MECTaX B KHUTe Oy/IeT
MPEeTaraThCsT MEPEXOAUTH JABIIE 110 UCTOPUN U3MeHeHu. [[Jis1 u3BJie-
YEHUST UCXOHOTO KOJIA U TIEPEMEIIEHUS 110 MCTOPUU U3MEHEHUH UCITIOJTh-
3yeTcs KoMaH/a git checkout, Hampumep:

$ git checkout la

31ech 1a B KOMaH/Ee — 9TO Mez, UMEHOBAHHAs TOYKA B UCTOPUU Pa3BU-
TUS TIPpOEKTa. Peno3utopuil pasMedeH TaKMMU TOYKAMU B COOTBETCTBUM
C TJTaBaM¥ B KHUTE, TO €CTh TET 1a COOTBETCTBYET HaualbHOI Bepcuu (aii-
JIOB TIPUJIOKEHUST, ONTUChIBAEMOI B riaBe 1. BoJIBIIMHCTBY Iy1aB COOTBET-
crByet GoJjiee ogHOTO Tera. Harmpumep, B PEIO3UTOPUN UMEIOTCS TETH 5a,
5b M T. I, COOTBETCTBYIOIIIE MOCIEA0BATEIbHOCTH BEPCHIL, TPEICTaBIICH-
HBIX B IJIaBe D.

ITomumo usBiaedenus (HailjioB U3 PEIO3UTOPHS, MOKET TaKKe TIOTpe-
6oBaTbCA BBITOJHUTH HEKOTOPBIe HacTpoliku. Hanpumep, nnorga 6bisaer
HEeOOXOAMMO YCTAaHOBUTD JIOTIOJHUTEIbHBIE TTakeThl Python win BHecTH
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n3MeHeHus B 6asy AaHHBIX. S Gyay cooOmarh 06 3TOM B COOTBETCTBYIO-
e MOMEHTBL

B mporecce uteHns BaM He NMPUAETCSA M3MEHATh MCXOAHbBIC (hailsipr
MPUITOKEHMS, HO €CJTH BBI ciemaere 910, Git He MO3BOJIMT BaM U3BJIEYb U3
PEMO3UTOPHS CAEMAYIONYIO BEPCHIO, YTOOBI HE 3aTE€PETh JJOKATBHBIX N3Me-
HeHuil. B aT0il cutyatmu, 4ToOb! epeiiTi K caeAy el Bepeuu, Heo6Xo-
MO BEPHYTH (hailsibl B MCXOAHOE cocTostHuE. [Ipote Beero aTo caesnath
C TIOMOTITbIO KOMAH/IBI git reset:

$ git reset --hard

Jra KOMaH/la 3aTPET BCE JIOKAJIbHbIC NU3MCHCH I, II09TOMY, €CJIN Bbl HE
JKeJIa€Te IOTEPATD NX, COXPAaHUTE PE3EPBHBIC KOITNMN (baﬁ]IOB repeza 3ayc-
KOM 2TOI KOMaH/IbI.

I/IHOF,ZIa 6I)IBaeT JKeJraTeJIbHO 06HOB]I$ITB JIOKaJIbHYIO KOITNIO PEITO3nTO-
p¥sl U3 BHEITHEro, pacIoyioskenHoro Ha cepsepe GitHub, kyna paspabor-
YUKN MOT'yT lIO6aB]I§ITI) yJaydimeHusA, paClliupeHnsa 1 UCITPaBJCHUS ONIN-
60k. CesaTh 9T0 MOKHO CJIEAYIONIEi TOCIeA0BATENbHOCTHIO KOMAaHI;
$ git fetch --all

$ git fetch --tags
$ git reset --hard origin/master

Komanpgsl git fetch oOHOBAT MCTOPUIO M3MEHEHUIl U CIUMCOK TEroB
B JIOKQJIbHOW KOITUY PENO3UTOPUS B COOTBETCTBUU C y/IAJIEHHBIM PEIo-
suropueMm GitHub, Ho HM oxHa M3 HUX He OKas3bIBAaeT BJIMSHUS Ha CaMU
aiibl ¢ mexoaabiM KogoM. O6HOBIIEHME 9THX (hailIoB OCYIIECTBIISIETCS
KoMaH/Ioi git reset. VI cHoBa uMeiiTe B BULy, YTO KOMaH/a git reset 3a-
TPET BCe JIOKAJIbHbIE N3MEHEHU s, KOTOPbIE BbI MOTJIM BBITTOJTHUTD.

Emre oznnoil mosiesHoii orepanueil gBjsieTCs IMOJydYeHUe Pa3Indyuii
MeXy JBYMST BepcusMu rpuiioskerust. OHa MOXKET TPUTOJUTHCS BCEM,
KTO I0KeJIaeT Iy4dilie pasoOpaThbes B M3MeHeHUsIX. BbllosHsIeTcs aTa o1re-
paruist kKomau/oi git diff. Hampumep, 4To6bl YBUAETh PA3IUUUS MEK/Y
peBU3nAMU 2a U 2b:

$ git diff 2a 2b

Paznuuust Oynyt coxpanensl B (hopmare aiina «3ammatei» (patch).
Iror dopMaT He 0UeHb yA00€H JJIST TPOCMOTPA M3MEHEHUH, 0COOEHHO
€CJI TIPEsK/IE BaM He TIPUXOAMUIOCH CTAIKUBATHCS ¢ MOAO0OHBIMU (aiiia-
mu. Topaszio ynoOHee B 3TOM OTHOIIEHUU UHCTPYMEHTHI ¢ TPpauuecKuM
unTepdeiicom, mpeparaemoie mpoekrom GitHub. Hampuwmep, pasinuus
MEKy PEBU3USIMU 22 U 2b MOKHO mocMoTperh Ha crpanuiie GitHub:
https://github.com/miguelgrin berg/flasky/compare/2a...2b.
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cnoAb30BaHMe NPOrpaMMHOrO KOAa
npUMepoB

JlanHast KHUTA TPU3BaHA OKA3aTh BaM ITOMOIIb B PEIIEHIH BalllNX 3a/1a4.
Bbl MoskeTe ¢CBOOOAHO UCIIOIb30BATh IPUMEPHI IIPOrPAMMHOIO KOJIa U3
ATOW KHUTH B CBOWX MPUJIOKEHUSIX U B TOKyMeHTanu. BaM He HY/KHO
o0paliaThCsl B M3[aTEIbCTBO 3a paspellieHreM, ecJu Bbl He cobupae-
TECh BOCIIPOU3BO/IUTH 3HAUUTEIbHBIE 110 0OBEMY YaCTH MPOTPAMMHOTO
koza. Hanpumep, ecau BbI paspabarbiBaeTe MPOrpaMMy KM HUCIOJIb3ye-
Te B HEll HECKOJIbKO OTPBIBKOB NPOTPAMMHOTO KOJ/Ia U3 KHUTHU, BaM He
HY’KHO obOpaiiarbest 3a pasperiedneM. OQHAKO B ciydae IPOJaKu WU
pacrpocTpaHeHusT KOMITAKT-IUCKOB C TIPUMEPAMU U3 9TOU KHUTH BaM
HEOOXOAMMO TOJIyunTh paspetnienne or usgareaberBa O'Reilly. Ecaun
BbI OTBEYAETEe HA BOIIPOCHI, IUTUPYSI TAHHYIO KHUTY WU IIPUMEPHI U3
Hee, IOJIydYeHne paspenrenus He tpebyercs. Ho mpu BKIIOUEHUH CY-
IECTBEHHBIX 00BEMOB IIPOrPAMMHOIO KOZa IPUMEPOB M3 9TOIH KHUTU
B Ballly JOKYMEHTAIIMIO BaM He0OX0ANMO Oy/IeT TOJIyYUTh pa3pelieHme
U3/1aTeTbCTBA.

MpbI IPUBETCTBYEM, HO He TpeOyeM 100aBJIsATh CChLIKY Ha MEPBOUCTOU-
HUK Tpu nTupoBannu. [0/ cChITKO HA TEPBOMCTOYHUK MBI TTOAPa3yMe-
BaeM ykaszaHnue aBTopos, uzgaresnbersa u ISBN. Hanpumep: «Flask Web
Development by Miguel Grinberg (O’Reilly). Copyright 2014 Miguel
Grinberg, 978-1-449-3726-2».

Ecsin BaMm KaxkeTcst, 4TO UCIOIb30BaHNE TIPUMEPOB M3 KHUTH HapyIIIaeT
paBuia J06POCOBECTHOTO MIPUMEHEHUST UJIH YCJI0BUsL, C(hOPMYIHPOBAH-
Hble Bblllle, oOpalaitech 110 azpecy permissions@oreilly.com.

Tunorpackmne cornaleHus
B xHWUTE TPUHSTHI CJIeyToNne COTIaeHunsT:

Kypcus
[Ipumensiercsa 71 BbleJeHUS HOBBIX TEPMUHOB, UMeH (ailyioB 1
WX pacIIMpPeHni.

MoHOWVPYHHEN WPUOT
[Ipumensiercsas s mpeacTaBieHnsd JUCTUHTOB IPOTPAMMHOTO
KO/Ia, @ TaKKe DJIEMEHTOB IIPOIPaMM, TaKUX KaK MMeHa IepeMeH-
HBIX U (DYHKIUH, 6a3 JaHHBIX, TUIIOB JAHHBIX, IEPEMEHHBIX OKPY-
SKEHUST, MHCTPYKIINH 1 KJIIOYEBbIX CJIOB.
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MOHOWMPYMHHEL KIPHEL!
WcmonbayeTtcst 17151 BBIZIEJICHUS KOMAH/] WM IPYTHX (GParMeHTOB
TEKCTa, KOTOPBIE BBOJSATCS MOTb30BATEIEM.

MosomypyHHEN KypCHB
Wcnonb3yeTcss s BbIIENEHUS TEKCTA, KOTOPDLINA TOJKEH 3aMe-
IATHCS 3HAYECHUSIMU, TTPEIOCTABISEMbIMU T0Jb30BATE/ISAMU, TN
3HAYCHUSIMU, OTIPeie/IsIeMbIMU KOHTEKCTOM.

o)
\/ TaK BblAeNsaTCH COBEThI U NPEASIOKEHNS.
@ Tak BblAENAOTCA NprUMeYaHns 06LLLEro xapakrepa.

A Tak BbIAENA0TCS NpeaynpexneHns n npefocTepexeHus.

Safari® Books Online

Safari Books Online (www.safaribooksonline.com) — 510 BupTyasibHast
6ubaMoTeKa, cojepsKaIias aBTOPUTETHYIO WH(MOPMAIIUIO B BUIE KHUT U
BU/ICOMATEPUAJIOB, CO3JAHHBIX BEAYNIMMU CIEHHMATNCTAMU B 00JIACTH
TEXHOJIOTUI 1 Ou3Heca.

[Tpodeccronansl B 06JaCcTH TEXHOJIOTHI, pa3pabOTUMKKU TIPOTPAMM-
HOro obecrieyenus, BeG-anu3aiiHepbl, a TakKe OU3HECMEHbI 1 TBOPYECKIE
paboTHuku ucnoabsyor Safari Books Online kak 0CHOBHOII MCTOUHUK
uH(MOPMATMY JIJIST IPOBEICHUS UCCIEIOBAHNH, peleHust mpobJem, obyde-
HUSI ¥ TIOJITOTOBKY K CEePTU(MUKAIIMOHHBIM UCTIBITAHSIM.

Bubanoreka Safari Books Online mpejaraer mupoxuii BoIOOp 1mpo-
JLYKTOB U TapuOB JIJIst OPTaHU3AIHI, TPABUTEIbCTBEHHBIX YUPEKACHU 1
dusnyeckux suil. [ToAMICINKI UMEIOT TOCTYII K TIOUCKOBOT Hase TaHHbIX,
coaepsKaiei nH(GOPMAIINIO O THICAIAX KHUT, BUIEOMATEPUAIOB 1 PYKOIITH-
ceil ot Takux usnaresneii, kak O'Reilly Media, Prentice Hall Professional,
Addison-Wesly Professional, Microsoft Press, Sams, Que, Peachpit Press,
Focal Press, Cisco Press, John Wiley & Sons, Syngress, Morgan Kaufmann,
IBM Redbooks, Packt, Adobe Press, FT Press, Apress, Manning, New
Riders, McGraw-Hill, Jones & Bartlett, Course Technology, u mecsatkos
apyrux. 3a noapobuoii uadopmanueii o Safari Books Online o6pamaiirech
o azgpecy: http://www.safaribooksonline.com/.

JKaem Bawmx OT3biBOB

HamnpassiiTe cBou KOMMEHTapUX U BOIIPOCHI, Kacaloliuecs 3TON KHUTH,
10 00BIYHOM MoYTE:
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O'Reilly Media

1005 Gravenstein Highway North

Sebastopol, CA 95472

800-998-9938 (8 Coepmnennnbix [Itarax Amepuku uiu B Kanase)
707-829-0515 (MeskayHAPOIHDIIT )

707-829-0104 (axc)

Crmcok oredaTtok, haliyipl ¢ TpUMepamMy U JIPYTyIo JONOJHUTEIbHYIO
nndopMalmio Bbl Haiigere Ha caiite xkuuru: http://www.bit.ly /flask-
web-dev.

CBou noseTanust U BOIMPOCH TEXHUYECKOTO XapaKTepa OTIIPaBJIsiiTe
o azpecy: bookquestions@oreilly.com.

JlomosHUTEIbHYI0 HHPOPMAIMIO O HAIIMX KHUTAX, Kypcax, KomHde-
PEHIIMSAX M HOBOCTSIX BbI Haiijere Ha BebG-caiite nsparenbcrsa O'Reilly:
http://www.oreilly.com.

Nmure Hac Ha Facebook: http://facebook.com/oreilly.

Yuraiite Hac B TButTepe: http://twitter.com/oreillymedia.

Cwmorpure Hac Ha YouTube: http://www.youtube.com/oreillymedia.

BAaroaapHOCTU

Ensa iu 1 cMoT ObI HarmucaTh 9Ty KHUTY B OAUHOYKY. OTPOMHYIO TIOMOTIH
OKa3aJIl MHE MOSI CEMbsi, KOJIJIETH, CTAPBIE JIPY3bsT U HOBbIE, C KOTOPBIMH 5T
MO3HAKOMHUJICST TIOMY THO.

51 xoren 6o1 mobsarogaputh bpengana Kexiepa (Brendan Kohler) 3a
HOAPOOHDBII TEXHUYECKIIT OT3bIB U 3a €ro MOMOIb B paboTe Hajl IJIaBoi
0 IIPUKJIAAHBIX IPOrpaMMHbBIX nHTepdeicax. S Takke MHOTUM 00s3aH
Iasuny Baymromny (David Baumgold), Tonny Bpamxoddy (Todd Brun-
hoff), Cecunp Pok (Cecil Rock) u Marbio Xbioracy (Matthew Hugues),
POCMATPUBABIINM PYKOIHCH HA PA3HBIX CTA[USX TOTOBHOCTU U /[ABAB-
UM MHE OYeHb IOJIe3HbIE COBETHI OTHOCUTEJIHLHO TOTO, O YeM MUCATh U
KaK OPraHu30BaTh MaTEPHAJL.

PaspaboTka 1IpuMepoB I 9TOI KHUTU HOTpeOOBala 3HAYUTEIbHbIX
yeusmid, S 6amaromapen Januaiaro XopmanHy (Daniel Hofmann), koro-
PBIiT TIPOCMOTPEJT BECh KOJI ITPUJIOKEHIST U BHEC MHOKECTBO COBETOB 110
ero yJrydiieHuo. 5 Takke Xouy CKa3arh cacubo MoeMy ChIHY-TIOPOCTKY
Junany ITpun6epry (Dylan Grinberg), kotopsiii 3a6pocui cBoIo UTpPy Ha
HECKOJIbKO BBIXO/[HBIX U TIOMOTAJI MHE TECTUPOBATH KO/l Ha PA3HBIX TLJIAT-
opmax.

NsnarenscrBo O'Reilly 3amyctuiio 3amedaTeibHY0 MpoOrpaMMy MOJ
HasBanueM «Early Release» (paHHUI BBIYCK), MO3BOJISIOILYIO HeTepIe-
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JIUBBIM YN TATEJISIM ITOJIYYUTD JIOCTYT K KHUTE B ITpoliecce ee co3nanus. He-
KOTOPBIE M3 YUTATEJIEH TIEPBLIX BBIITYCKOB MOEH KHUTH MPUHSIJIN yIacTHE
B MTOJIC3HBIX 00CYIKACHUSIX U 0OMEHE OTIBITOM, YTO TIOMOTJIO CYIECTBEHHO
yayunmith ee. MHe xoresnoch 661 obmarogaputs Cangurna Tynry (Sun-
deep Gupta), /Isna Kapona (Dan Caron), Bpaitana Yucru (Brian Wisti)
u Koxu Cxorra (Cody Scott) 3a ux momoris B paboTe Hajl 3TOH KHUTOIA.

Corpynuukn O'Reilly Media Bcerna 6marososmm mue. Tpexie Bcero
st XoTeJt ObI IOGIaroapuTh MOETO MPEIeCTHOTO pefakTopa Meran Bian-
mett (Meghan Blanchette) 3a ee mopaepskKy, COBETHI 1 TOMOIIIb ¢ CaMOI
nepBoii Hareil Berpeun. Baarogapst Mer st mostyant HesaGbiBaeMBbIii OITBIT
paboThI Ha/l MOEH TIEPBOIT KHUTOM.

B sakirroueHue st XoTest Obl MOOIAT0IaAPUTh 3aMeUaTETbHOE COOOIIECTBO
nosb3oBareseil Flask.
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YCTaHOBK3

Flask! — 10 0O4enb MameHbkuii (pPeHMBODPK, TAKOH Mase€HbKHIi, 4YTO €ro
YacTO HA3bIBAIOT «<MUKPOGhpeiMBOpK». OH HACTOIBKO MaJI, YTO TTOCJIE He-
MPOIOJKUTELHOTO 3HAKOMCTBA C HUM BBI CMOXKETE YUTATh W TIOHUMATh
€T0 UCXOIHBIN KOJI.

Ho 6bITh MaJIeHPKUM HE O3HAYACT JIABATh MEHBIIE, YeM JAl0T JIPYyTue
dpeiimBopku. Flask msHauasbHO TPOEKTUPOBAJICS KaK PACHIUPSIEMBbIi
(bpelitMBOPK — OH WMMeeT MOHOJIUTHOE $S/IPO, pean3ytoniee OCHOBHBIC
cayKObI, 2 BCe OCTANIbHOE TIOJIEPKIUBAETCS TOCPEACTBOM PaCIIUPEHUI.
[TockoIbKY BB MOXKETE BBHIOMPATH TOJIBKO HEOOXOAMMBIE MAKETHI, B pe-
3yJIbTaTe MOJIYYAeTCs TOCTATOYHO OTPAHWYEHHBIN KOMIIJIEKT TTPOTPAMM-
HBIX CPEJICTB, HE TIO/JIAOIIUNCS HEKOHTPOJUPYEMOMY PasOyXaHUI U
B TOYHOCTH COOTBETCTBYIOIHIT BAIIUM TOTPEOHOCTSIM.

®peiimBopk Flask umeer nBe ocHoBHbIe 3aBucuMocT. [TogcucTembr
Mapipyrusaiun, oranaku u uarepdeiica WSGI (Web Server Gateway
Interface) saumcrBoBanbl us 1poekra Werkzeug, a nojgepsxkka mabio-
HOB — u3 npoekrta Jinja2. IIpoexktsr Werkzeug u Jinja2 GbLiu co3aHbl Oc-
HOBHBIMU paszpaborunkamu Flask.

Flask He mMeeT BCTPOEHHON MOAIEPIKKN JOCTYIA K 6a3aM JaHHBIX, [IPO-
BepKH BeO-(hopM, ayTeHTH(DUKAIIMN TT0Jb30BATENE WIN IPYTUX BBICOKO-
ypoBHeBbIxX 3aad. CyIllecTByeT W MHOKECTBO HHBIX KJHOUEBBIX CIIYKO,
HEOOXOMMMBIX GOBITUHCTBY BEO-TIPUIIOKEHUI U JIOCTYITHBIX B BUJIE pac-
IIUPEHUIT, THTErPUPYEMbIX ¢ OCHOBHBIMH TTakeTaMu. Kak paspaboTduK Bbl
MOJKETE BBIOMPATH PACIITUPEHIISL, JTYUIIIe BCETO TTOIXO/ISIIHE JIJISI BAIIIETO [TPO-
€KTa, WJIH JIAJKE THCATh COOCTBEHHbIE, €CJIA YYBCTBYETE, UTO BAM 3TO YIACTCSI
ayuie. dtum Flask orinuaercs ot kpynHbix GpeiiMBOPKOB, i€ BBIOOD yike
CIIeaH 3a Bac, KOTOPBIH OUeHb CIOKHO U3MEHUTD, €CITH BOOOTITE BO3MOIKHO.

B naHHO#I TyiaBe BbI y3Haete, Kak ycraHoBuTh Flask. ExuHcrBeHHOE
IPeIBAPUTEJbHOE YCIOBUE — HAJINYKUE KOMIIBIOTEPA C YCTAHOBJIEHHBIM
s3bikoM Python.

Kop npumepoB 6bin npoTectrpoBaH ¢ Python 2.7 n Python 3.3, noaTomy pekomeH-
LyeTcs NCNnonb30BaTb OAHY U3 3TUX ABYX BEPCUIA.

t http://flask.pocoo.org.
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McnoAb30BaHMe BUPTYaAbHBLIX OKPY>XKEeHWi

Cawmbrit yo6ubIi criocod yeranosku Flask — Bocmiosibzosarbest BupTyasib-
HBIM OKpY:KeHWeM. BupTyanrbHOe OKpyskeHHe — 3TO OTAeJbHAs KOIUS
uHTepperatopa Python, B KOTOPYI0 MOKHO YCTaHOBUTD TTAKETDI, HE OKa-
3bIBast BAMSHYS Ha r100ajibHbIi uHTepperaTop Python, ycranosieHHbrit
B cHCTEME.

BupryasibHble OKpYy:KeHUsT yIOOHBI T€M, YTO IMPEIOTBPAIIAIOT KOH-
(bAMKTBI MEXKY BEPCUSAMU U 3aXJIaMJICHUE CUCTEMHOTO MHTEpIIpeTaTopa
Python nocroporaumu makeramu. Co3saHrie BUPTYATbHOTO OKPY KEHUST
JUIS KaKJIOTO MIPUJIOKEHIS TapAaHTUPYET OCTYITHOCT TOJIBKO HEOOXO01-
MBIX MTAKTOB, TIPU ATOM CUCTEMHAs YCTAaHOBKA MHTEPIIPETATOPA OCTACTCS
YUCTON M CIYKUT BCETO JIMIIb PECYPCOM [ CO3/IaHNS BUPTYaJbHbBIX
oKkpyxkeHWi. Kak monosHuTeIbHOE TPEUMYIIECTBO BUPTYAJIbHBIE OKPY-
JKEHUsT He TPeOYIOT HAJIMUKS Y Bac IPaB a[MUHUCTPATOPA.

BupTtyanbHble OKpy:KEeHUST MOKHO CO3/IaBaTh C TIOMOIIbIO CTOPOHHEN
yrunthl virtualenv. YToObl MPOBEPUTH HAJNUYUE YTUJIUTHI B CHCTEME,
BBEJIUTE CIACMYTONTYI0 KOMAHIY:

$ virtualenv --version

Eciiit B oTBeT BBI TIOMTyUrTEe CO00IIEHNE 06 OMUOKe, 3HAYUT, BaM TIPU-
JIETCSI YyCTAHOBUTH YTHIIUTY.

@ Python 3.3 Bkto4aeT BCTPOEHHYIO MOAAEPXKKY BUPTYasbHbIX OKPY>XXEHUA B BUAOE
MOAYINS VEeNV 1 KOMaHabl pyvenv. KomaHaa pyvenv MoXeT NCMnob30BaTbCst BMECTO
yTunuTbl virtualenv, Ho UMelTe B BUAY, YTO BUPTYasibHble OKPYXEHWS, CO3AaHHbIe
C MOMOLLIO DPYVenv n3 yctaHoBku Python 3.3, He BK/OYaIOT yTUAMTY Pip, KOTOPYIO
Heo6x04MMO YCTaHOBUTL BPY4YHYI0. OTO orpaHnyeHune yctpaHeHo B Python 3.4, roe
pPyvenv MOXHO UCMosb30BaTh Kak MOSHOLEHHYIO 3aMeHy virtualenv.

BosbmuHCTBO ANCTPUOYTHBOB LinuX MO3BOJISIET YCTAHOBUTD virtualeny
B Bujie OTAeNbHOro makera. Hampumep, noassosatenn Ubuntu moryt
YCTAHOBUTD 9Ty YTUJIUTY KOMaHI0M:

$ sudo apt-get install python-virtualenv

B Mac OS X ee M0KHO ycTaHOBUTb KOMaH/[0i easy install:

$ sudo easy install virtualenv

ITosbsoBaressim Microsoft Windows 1 IpyTrux omepainoHHbIX CUCTEM,
ohunmanbHO He TOIEPKUBAIONINX MakeTa virtualenv, Moxet morpebo-
BaThCsI TIPOITH GoJiee CIOKHYIO TIPOTIELYPY YCTAHOBKH.

Ortxpoiite B 6paysepe anpec https://bitbucket.org/pypa/setuptools —
JIOMAIIHIOO CTPAHUILY AncTpubyTHBa setuptools. Ha artoii crpanuiie Haii-
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JIMTE CCBUIKY JIJIST 3aTPY3KU CIIEHAPHS YCTAaHOBKU. JTOT CIleHapUil mMeeT
nmd ez_setup.py. CoxpannTe daiis ciieHapus Bo BDeMEHHOI T1allKke Ha CBO-
eM KOMIIBIOTepe, 3aTeM BBITIOJTHUTE CIIEAYIONIIe KOMAH/IbI B 9TOH MaIKe:

$ python ez setup.py
$ easy install virtualenv

g Mpepplaylime KoMaHapbl A0MKHBI BbIMOMHATLCSA C MPUBUIErMSIMU adMUHUCTPATO-
pa. [nsa atoro B Microsoft Windows 3anycTute komaHAHylo CTPOKY, BbIOpaB MyHKT
Run as Administrator (3anyck ot nmenn agmmnHucTpatopa). B Unix-nogo6Hbix
cucTemax aTUM AByM KOMaHaam A0KHa NpeaLlecTBoBaTe koMaHaa sudo, v oHu
[OJIKHbI BbI3bIBATLCS C NPUBUIIErnsSMU nonb3osaTtens root. [ocne ycraHOBKY yTu-
Ty virtualenv MOXHO BbI3bIBaTb C MPUBUNIETMSIMU OBLIYHOMO NOJSIb30BATENS.

Tenepb HY:KHO CO3/ATh MATKY, Ie OYAyT XPaHUTHCST Hailsibl ¢ UCXO/-
HBIM KOJIOM [TPUMEPOB, 3aTPysKeHHbIe U3 pernosutopust Ha caiite GitHub.
Kax rosopuiocs B paszaerne «Kax paboraTs ¢ mpuMepaMu TIPOTPaMMHOTO
KOJIa» BBIIIIE, MIPOIIE BCETO 3arpy3uTh (hailjibl, U3BJIEKAsT UX HEMOCPE/l-
CTBEHHO U3 PENO3UTOPUS ¢ TOMOTIbIO KianeHTa Git. Cenyomnme KoMaH-
bl 3arpy3st npuMepbl 13 GitHub u nHUImamnu3upyror nanky st Bepcuu
«la» — HaYaIbHOI BEPCUY TPUIIOIKEHUS:
$ git clone https://github.com/miguelgrinberg/flasky.git

$ cd flasky
$ git checkout la

CJreyoniuii mar — cosianue BUPTYyaIbHOTro OKpYyskeHus Python BHyTpu
nanku flasky ¢ vcrob3oBarneM KOMaHIbI virtualenv, 9Ta KOMaH/Ia UMeeT
e/IMHCTBEHHBIN 00g3aTe/IbHbINA apIyMEeHT: UMsI BUPTYaJIbHOIO OKPY/KEHMSL.
OHa co3/aCT B TEKYIIEM KAaTAJIOTe AIKY ¢ BBIOPAHHBIM MMEHEM 1 CKOITHPY-
er B Hee Bee (aiiibl, HeoOXOAUMBIE 11T 00PA30BAHUS BUPTYAJIbHOIO OKPY-
skenust. Yacro BUPTYAJIbHOMY OKPY/KCHHIO ITIPUCBANBAECTCA UM 0€no:
$ virtualenv venv
New python executable in venv/bin/python2.7
Also creating executable in venv/bin/python

Installing setuptools............ done.
Installing pip...vvevveninn.. done.

Teneps BHyTpu nanku flasky y Bac umeeTcst nanka veno ¢ COBepIuieHHO
HOBBIM BHPTYaJIbHBIM OKPY/KEHIEM, COAEPKALIMM COOCTBEHHBIN UHTEP-
nperatop Python. UtoOpr HaYaTh MCMOIB30BATh BUPTYANbHOE OKPYyIKe-
HUE, ero HeOOXOANMO «aKTUBUPOBaTh>. [10Jb3yIOIIIecst KOMaHAHO 060-
Joukoii bash (310 oTHOCHTCS K TToJB30BaTe siM Linux 1 Mac OS X) moryT
AKTUBUPOBATH BUPTYAJIbHOE OKPYsKEHIE KOMAHIO:

$ source venv/bin/activate
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IMospzoBatesn Microsoft Windows MOryT BBITIOTHUTD KOMAaH/LY:

$ venv\Scripts\activate

[Tocne akTuBanuu BUPTYAJIbHOTO OKPY>KEHUST KATAJOT C KOMUEN WH-
teprperaTopa Python Oyzer 1o6aBiieH B epeMeHHYO OKpYysKeHwust PATH,
HO 9TO M3MEHEHNEe HOCUT BPEMEHHBIN XapaKTep; OHO MPOJI0JIKAET Jieii-
CTBOBATh TOJIBKO B TEKYIIEM CeaHCce KOMaHAHON 000 10uKu. JIJis HarroMu-
HaHU, YTO Bbl aKTUBUPOBAJIN BUPTYQJIbHOE OKPY’KEHUE, KOMaH/la aKTh-
BallMM U3MEHSIET CTPOKY TIPHIJIAIIEHUsT K BBOLY B KOMAHIHOM 000/I0YKe,
BKJIIOYasl B Hee UM OKPYIKEHU:

(venv) $

[To okoHuaHUM PabOTHI C BUPTYATBHBIM OKPYKEHIEM, 4TOOBI BEPHY Th-
s K MCIIOJIb30BaHUIO T106aIbHOTO HHTeprperartopa Python, BBeaure ko-
MaHzy deactivate.

YcTtaHoBKa naketos Python ¢ nomoulbio pip

BospimHerBo makeroB Python ycranasimuBaeTcst ¢ IOMOIIBIO YTHIIUTHL
pip, KOTOPYIO KOMaH/Ia virtualenv aBToMaTnueckn 106aBISET BO BCE CO3-
JlaBaeMble BUPTyaJbHbIe OKPYKeHUS. B MOMEHT aKTUBAIINN BUPTYaTbHO-
TO OKPY/KEHUST MECTOTOIOKEHIE YTHINTBI Pip aBTOMATHYECKH M06aBIIS-
€TCA B IIEPEMEHHYI0 OKpYsKeHs PATH.

Ecnu BupTyanbHoe okpyxeHue 6b110 CO34aHO0 C MOMOLLIbIO KOMaHAb! PYVenv, BXO-
aawein B coctas Python 3.3, ytunnTy pip npuaercs ycTaHOBWUTL BPY4Hylo. WH-
CTPYKLMM MO YyCTaHOBKE AOCTYMHbI Ha Be6-caiTe http://bit.ly/pip-install. B Bep-
cun Python 3.4 komMaHza pyvenv ycTaHaBnvMBaeT Dip aBTOMATUYECKM.

LITO6I)I YCTaHOBUTD Flask B BHPTYaJbHOE OKpPY/KEHUE, BBIITOJHUTE
KOMaH/ZYy:

(venv) $ pip install flask

Omna ycranosut dpeitmBopk Flask u Bce ero saBrucumMoct B BUpTyasib-
Hoe oKpysKeHue. UTo6bI yOEeAUTHCS B YCIEITHOCTH YCTAHOBKH, 3aITyCTHTE
unrepnperarop Python u nonpobyiite uMnopruposath GpeiMBOPK:
(venv) $ python

>>> import flask
>>>

Eciu Ha sxpane He mosBUTCA coobuienne 06 omubKe, MOKETe Mo31pa-
BUTH ce0: Bbl TOTOBBI IIEPENTH K CIEAYIONIEl IJIaBe, Tae Bbl HAIIMIIETe
CBOE IIepBoe BeO-TIPUIIOKEHHE.
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CTpyKTypa NpoCTOro
NPUAOYKEHWNS

B o101 T/1aBe BbI TO3HAKOMUTECH C PA3HBIMU YACTSIMU TTPUJIOKEHUH Ha OC-
noge Flask, a taxske Harmiere v samyctuTe cBoe repBoe BeO-TPHIoKeHue,

NHnunanmnsauns

JIroboe npusoskerne Ha ocHoBe Flask mosmkHO cosmars axsemniap npu-
noxcenus. Beb-cepsep Oyzer epegaBarh Bee 3alPOChI, IIPUHUMAEMbBIE OT
KJIMEHTOB, 3TOMY OOBEKTY 4depes3 IIPOTOKOJI, KOTOPBIi Hasbiaercst Web
Server Gateway Interface (WSGI). Dk3eMILISp NPUIOKEHHS — 9TO 00b-
exT Kiracca Flask, KOTOPBIi OOBIYHO CO3/IAETCS TAK:

from flask import Flask
app = Flask(_ name )

EnuHcTBEHHBIM 00s13aTETLHBIM apPTYMEHTOM KOHCTPYKTOpa KJacca
Flask sBigercda UMd IVIaBHOTO MOJYJIA WJIN I1akeTa Ipuokenusd. s
GOJIBITMHCTBA IPUJIOKeHNH Ha Python 510 UMst XpaHUTCST B TIepeMEHHOI

name .

O AprymeHT name, KOTOpbIii nepegaeTcs KOHCTpykTopy Flask npunoxeHus, yacTto siB-
Y nseTcs UCTOYHUKOM HELOMOHMMAaHUS A1 HAYMHAKOLWMX pa3paboTyinkos. Ppeim-

BOpK Flask ncnonb3yeT 9TOT apryMeHT As1a onpeaeneHns nytn K KOpHEBOMY KaTa-
JIOTy NPUNOXeEHMs, 4TOObI MO3HEE C ero MOMOLLbIO HAX0AUTb dalinbl PECYPCOB.

Jlasiee Mbt yBuznM GoJiee CJIOKHBIE TPUMEPBI MHUIUATU3AIIUH, HO JIJIST
MPOCTBIX TPUJIOKEHUN 3TOTO BIIOJIHE JOCTAaTOYHO.

MapwpyTbl U QYHKUMN NpeACTaBAEHUN

KieHThl, Takue Kak BeG-Opaysepbl, OTHPABIISIIOT 3anpocul BeO-cepBepy,
KOTOPBII, B CBOIO OYEPE/[b, OTIIPABJISIET UX IKIEMILJIIPY MPUJIOKEHUS Ha
ocHose Flask. dkzeMIuisp npuiosxkeHus 10JKEH OIPeIeHTh, KaKOi KO/
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JIOJIKEH OBITh BBITIOJTHEH JJIst 00paboTku obOpatienus K agpecy URL B 3a-
poce, MOATOMY OH JIOJIKEH XpaHUTh otobpakenue aapecos URL B hyHK-
K Ha g3bike Python. Accounanmio mexay agpecom URL u dyrkimeit
Ha3bIBAIOT Mapupymom (route).

ITpoie Bcero omnpeneauTh MapiipyT B npuiokern Ha octose Flask
C TIOMOIIBIO ZIEKOPATOPA app. route, 9IKCIIOPTUPYEMOTO IK3EMILJISIPOM ITPH-
JIOJKEHUS. DTOT IEKOPATOP PETUCTPUPYET JEKOPUPYEMYT0 (DYHKIIUIO KakK
MapuipyT. Hiske mokasan npumep oObABICHUS MapIIpyTa ¢ MOMOIIBIO
ZieKoparopa:
@app.route('/")

def index():
return '<hl>Hello World!</h1>"'

JlekopaTopbl — 3TO cTaHAapTHas 0coBeHHOCTb s3blka Python, oHM cnoco6HbI n3-
MeHATb NoBeaeHne GyHKUMn. HacTo gekopaTtopbl UCMOb3YIOTCA A1 perncrpa-
UMM OYHKUMI B KayecTBe 00paboT4MKOB COOLITUIN.

B mpeabiaytiiem mpumepe byHKIUs index () peructpupyercst Kak oopa-
6oT4MK 3anpocoB K KopHesomy aapecy URL mnpunosxkenust. Eciu 6b1 910
puJIoyKeHre GbIJIO PAa3BEPHYTO Ha cepBepe ¢ JOMEHHBIM HMEHEM Www.
example.com, TOT/Ia MOMBITKA OTKPBITH CTPAHUILY € apecoM Attp.//www.
example.com B 6paysepe npuBesia 6bI K BbI30BY index () Ha cepsepe. Bos-
BpalaemMoe 3HaueHne 9ToN (PyHKIINHM Ha3bIBaeTCs omeemom (response) —
9TO TO, UTO TOJYYUT KAWeHT. Ecau KiameHTOM siBisieTcss BeO-Opaysep,
oTBeT GyJeT WHTEPIPETUPOBATLCS KAK TOKYMEHT, KOTOPBIH Tpebyercst
0TOOPA3UTh HA DKPAHE.

DyHKkumy, Takue Kak index (), Ha3BIBAIOT QYHKUUAMU NPEOCTNABLEHUSL
(view functions). OTBeT, Bo3BpaiaeMblii GyHKIUEN IIPeACTaBIeHIs, MO-
JKeT OBITh TPOCTON cTPOKOii ¢ pasmerkoil HTML mim uMeTsb 6oJtee cioxK-
HYI0 (hOpMy, Kak OyIeT MOKA3aHO TTO3/IHEE.

BcTpavBaHue CTpOK OTBETOB HEMocpencTBEHHO B MPOrpaMMHbIin kog, Ha Python
YCJIOXHSIET ero CONpoBOXIAEHME, N B AAHHOM Cily4ae 370 Obljo caenaHo, ToNbKo
4TOObI MO3HAKOMMUTL BaC C NMOHATUEM OTBETOB. [1paBubHbI cnocob co3gaHus oT-
BETOB OyaeT NpeacTaB/ieH B rnase 3.

Ecnu BBI BHMMaTenmpbHO paccMoTpuTe CTPYKTYpy Hekotophix URL-
caysk0G, KOTOPBIME TOJIB3YETECh €KEIHEBHO, BB 3aMETHTE, YTO MHO-
rue U3 HUX UMeloT nepemeHHbie pasnensl. Hanpumep, URL k crpanute
npoduist Ha Facebook mumeer sux: http://www.facebook.com/<ums-
MOJIb30BaTEJI™>, TO €CTb MM I0Jb3oBaresst apjsiercsa 4dactbio URL.
Flask nopnepsxusaer nogobusie agpeca URL ¢ IIOMOLIBIO CHIENMATIBHOTO
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CUHTaKCHUCa B AEKOPATOpPE MapuipyTa. HaHpI/IMep, HUKE OIIpeaesIAeTCA
Map]_prTy BK]HOanOH_[I/Iﬁ HepeMeHHbeI KOMIIOHEHT name:
@app.route ('/user/<name>")

def user (name) :
return '<hl>Hello, %s!</hl1>' % name

DparMeHT B YIJIOBBIX CKOOKaX — 9TO MEPEeMEHHasl YacTh, TO €CTh JI0-
60it URL, coBrazaroniuii ¢ mocTosiHHOM 4acThlo, OyeT 0ToOpaskeH B 9TOT
mapupyT. IIpu BbizoBe GyHKIMK npeacrasaenus Flask nmepepacr eii au-
HaMWYeCKW KOMIIOHEHT B BUJIe apryMeHTa. B mpempiiynieM rpumMepe
ApryMEHT Name MCIOJb3yeTcst (hyHKITMEN MPeICTABIeHMST IS CO3/IaHUs
MEPCOHAIM3NPOBAHHOTO OTBETA.

[TepemenHbIe a71€MEHTHI B MAPIIPYTaX 110 YMOJTYAHUIO WHTEPIIPETUPY-
I0TCSI KaK CTPOKH, HO MOTYT TaKske UMeTh /Ipyrue Tuibl. Hampumep, mapi-
pyT /user/<int:id> Gyzmer coorBercTBOBaTH axpecam URL, comepskaiimm
1eJoe uynco B nepemeHHoM cermente id. Flask mognepskusaer B Mapii-
pyTax Tunsl int, float u path. Tum path Takke sgByIeTCS CTPOKOBBIM, HO
TIPU €70 UHTEPIIPETAINY CUMBOJIBI KOCOI YE€PTHI HE PACCMATPUBAIOTCS KAk
paz/iesInTeNn 1 BKIOYAIOTCST B TIEPEMEHHBINT KOMITOHEHT.

3anyck cepsepa

IK3EMILISP MPUTOKEHIS UMEET METO/L LU, KOTOPBII 3aIlyCKaeT UHTErPH-
POBaHHBIN BeO-cepBep, UCTIOB3YEMbII JIJIsT pa3paboTKU:

if name =="'_ main ':
app.run (debug=True)

Wpnoma name  =="' main ', mupoko ucnombsyemas B a3bike Py-

thon, rapanTupyer, uro BeO-cepBep st pa3paboTKy OYIET 3alyCKaThCsT
TOJIBKO ITPU HETIOCPEZICTBEHHOM BBITIOJTHEHUH clieHapus. Korza crierapuii
UMTIOPTUPYETCS APYTUM CIleHapHUeM, TTPEeoIaraeTcs, YT0 POIUTETbCKUN
CIleHAPUH 3aITyCTUT IPYTOU cepBep, TTOITOMY BBI30OB app. run () MporycKa-
eTCsl.

ITocie 3amycka cepBep BXOANUT B UK OKMAAHUS 1 00pabOTKHU 3a1po-
COB. DTOT IUKJI TIPOIOJIKAETCS, TOKA IPUIIOKEHTE He OYIeT OCTAaHOBJIEHO,
HanpumMep HaxkatreM komOurarwn Ctrl-C.

Meroz app.run() ¥MeeT HeCKOJIbKO HEOOsS3aTeIbHBIX apTYMEHTOB JIJIST
HACTPOIKK peskuMa paboThl BeO-cepBepa. B mporiecce paspaboTKu j10-
BOJIBHO YZI00HO OBIBAaET BKJIOUUTH PEKUM OTJIAAKH, B KOTOPOM, KPOMe
BCETO MPOYEro, aKTUBUPYIOTCS Omaaduux u nepesazpysuux. JIJas aToro
ceyeT repesiaTh B apryMenTe debug 3HaueHne True.
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Beb6-cepBep, Bxoaawmin B coctaB dpeimBopka Flask, He npeaHasHaveH gns nc-
NoJIb30BaHUS B MPOMbILLIEHHOM OKpPYXeHun. C HacTOoSLWMMM, NPOMBILLIIEHHBIMM
BeO-cepBepamu Mbl MO3HAKOMUMCS B rnaee 17.

3aKOH4YeHHOoe NPUAOXKeHue

B npenpiaynux pasjeiaXx Mbl IO3HAKOMUJIUCH ¢ PA3HBIMU YaCTsSIMU BeO-
npuiiokeHust Ha ocHoBe Flask, u Temeps mpuiio BpeMst HamcaTh Takoe
npunoxenue. Bech cuenapuii hello.py npuioxeHus cOCTOUT TOYHO U3
TPeX J4acTel, OMUCAHHBIX BbIlle U OObEANHEHHBIX B OiuH (haiir. Vcxom-
HBIH KOJI TPUJIOKEHUS TIPUBOANTCA B TipuMepe 2. 1.

Mpumep 2.1 < hello.py: 3aKOHYEHHOE NPUIOXEHNE HA OCHOBE
dperimBopka Flask

from flask import Flask
app = Flask(_ name )

@app.route('/")
def index():
return '<hl>Hello World!</hl1>'

if name =="' main ':

app.run (debug=True)

Ecnn y Bac yxe ecTb KOMus pero3nutopmsi C UCXOAHLIMU TEKCTaMU MPUIOXEHNI
< ¢ caitta GitHub, Bbl MOXeTe BbINOMHUTL KOMaHay git checkout 2a n mony4nTs aTy
BEPCUIO MPUIOXKEHUS.

Yro6bl 3ayCTUTH TPUJIOKEHNE, AKTUBUPYHTE BUPTYaTbHOE OKPYyIKe-
HUe, co3aHHOE paHee. Yoenurech, uto ppeiiMmopk Flask ycranosiien. 3a-
IIyCTUTE [IPUJIOKEHUe KOMaH10:

(venv) $ python hello.py

* Running on http://127.0.0.1:5000/
* Restarting with reloader

Otkpoiite BeO-Opaysep u BBeautTe aapec http://127.0.0.1:5000/
B ajpecHoil crpoke. Ha puc. 2.1 mokasaHo, Kak BBINJISIAUT OKHO Opaysepa
MOCJIE COEJIMHEHUSI C TIPUIIOKEHUEM.

Ecom BBecT 1106014 sipyroii agpec URL, npusioskerue He OyIeT 3HaTh, Kak
ero o6paborarb, 1 BepHeT Koj1, oKy 404 — MINPOKO U3BECTHBII KOJI, KOTO-
PBIiT BO3BPAIIAETCS TIPU TOIBITKE TIEPENTH K HECYIIECTBYIONIEN CTPAHHUIIE.

B npumepe 2.2 npuBoauTCST paciiupenHast Bepcust MPUJIOKEeHUs, B KO-
TOPOii J06aBJIeH BTOPOIl MapIIpyT ¢ lepeMeHHol yacTbio. [Ipu obparie-
HuU K atomy azipecy URL nipuioskenue BbIBeIET TIEPCOHATTUBUPOBAHHOE
IIPUBETCTBHE.
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80O localhost:5000 ]
[ @ localhost:5000 [ ‘ Reader, J»

Hello World!

Puc. 2.1 < Flask-npunoxenue hello.py

®,

Mpumep 2.2 < hello.py: Flask-npunoxeHne ¢ guHaMmMyecknm
MapLUpPyTOM

from flask import Flask

app = Flask(_name )

Qapp.route('/")
def index():
return '<hl>Hello World!</hl>'

@app.route ('/user/<name>")
def user (name) :

return '<hl>Hello, %s!</h1>' % name
if name =="'_ main ':

app.run (debug=True)

Ecnu y Bac yxe ecTb KONvs Perno3nTtopusi C UCXOAHbIMY TEKCTaMU NPUIOXEHWA
c cavita GitHub, Bbl MOXeTe BbIMONHWUTL KOMaHay git checkout 2b n nonyunTs aty

BEPCUIO NMPUIOXEHNS.

Y1066l TPOTECTUPOBATH PAGOTY ANHAMITYECKOTO MAPIIPYTa, 3aITyCTHTE
IPUJIOKEHKE 1 OTKpoiiTe B Gpaysepe cTpanuly ¢ agpecom: http://local-
host:5000/user/Dave. IIpuioxkeHue OTBETUT IIPUBETCTBUEM, BKJIIOUNB
B HEro MepeMeHHYI0 4acTh MapuipyTa name. ITompobyiite moacTaBisATh
pasHble UMeHa, YT0ObI YOeUThCst, 4TO (DYHKITUS MPECTaBICHUS BCEra
BO3BpAIAET OTBET, COEPKAMINI yKazaHHOe BaMu MMst. [Ipumep mokasam

Ha puc. 2.2.
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[N N3] localhost:5000 /user/Dave/ "
[ @ localhost:5000 ¢

Hello, Dave!

Puc. 2.2 <« [JuHaMunyeckuii MapLupyT

LUvkn 3anpoc-oTeeTt

Terniepb, TMOIKCTIEPUMEHTUPOBAB € MPOCTHIM TPUIOKEHUEM Ha OCHOBE
Flask, y Bac MoseT mosiBUTbC KeJIaHue y3HaTh GOJIbIIE O TOM, Kak pado-
taet Flask. B cienyionmx pasnenax omMuChIBAIOTCS HEKOTOPBIE apXUTEK-
TypHBIE aCTIEKThI (PpeiiMBOPKa.

KoHTekcTbl npunoXxeHus n 3anpoca

Korma dpeiimBopk Flask mpuHuMaer 3ampoc OT KJIWeHTa, OH JIOJIKEH
00€eCTIeunTh JOCTYI K HECKONBKUM 00beKTaM 13 (DYHKIIUH [PEe/ICTABIe-
HUs, KoTopas Oyzer 06pabaThiBaTh 3apoc. XOPOUIUM TTPUMEPOM MOSKET
CILyKUTh 06sexm 3anpoca, copepxamuii HTTP-3ampoc, oTnpasieHHbiil
KJIUEHTOM.

OueBuaHBII c1IOCO6 06€CTIEYnTh IOCTYT K 00BEKTY 3a1poca — TIepe/iaTh
ero B BUJIE apryMeHTa, HO st 9TOTO NoTpe6GoBaIoch Obl, YTOObI Kask/ast
(YHKIUS TIPEICTABICHUST B TIPUJIOKEHUN TPUHIMAJA JOTIOJHUTEIbHBIT
aprymenT. CUTyanus CTaHOBUTCA elnle GoJiee CI0KHOMN, eCIU IPUHATH BO
BHUMAaHUE, YTO OOBEKT 3aMpoca — He eIMHCTBEHHBIN 0OBEKT, IOCTYII K KO-
TOPOMY JIOJIKHA UMeTh (DYHKIIUS MTPe/ICTaBAeHUs, YT0ObI CyMeTh 06pabo-
TaTh 3aMpoc.

Yrobel n3bexaTh 3axaaMiaeHuss GYHKIUNA MpecTaBaeHus GOMbIINM
YUCJIOM MAPaMeTPOB, KOTOPbIE MOTYT TOTPEGOBATHCS UK HET, ¥ BPEMeH-
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HO 06ecreunTh TI06ATBHBIN JOCTYT K oTAe bHbIM 00bekTaM, Flask mc-
MOTB3YET KOHmeKcmol. Brarofaps KOHTEKCTaM MMEETCS BO3MOKHOCTD
mcath (YHKI[UH MTPEACTABICHUS, TAKUE KaK HIKE:

from flask import request

Qapp.route('/")
def index():
user agent = request.headers.get ('User-Agent')

o

return '<p>Your browser is %s</p>' % user agent

OG6parure BHUMaHHe, YTO B 9TOU (DYHKIUM UCIIOJIB3YETCS OOBEKT
request, Kak ecsau Obl OH ObLI TJI0OAIBHOI TIepeMeHHoil. B neiicTBuTe b
HOCTH request He MOKeT ObITh IJI06ATbHOI epeMEeHHOI, €CJIM Y4eCTh, 4TO
MHOTOTIOTOYHBIH CepBep CIOCOHEH OTHOBPEMEHHO 00pabaThIBATh HECKOITh-
KO 3aIPOCOB OT PA3HBIX KIIMEHTOB, TO €CTh KaXK/[BII OTOK JI0JIKEH BUIETh
cBOH aK3eMILIsIp 0ObeKTa 3ampoca. [Toagepskka KOHTEKCTOB B (ppeiiMBOpKe
Flask mozBoJisier obectieunTs riiobaibHbII JOCTYT K HEKOTOPHIM [epeMeH-
HBIM U3 [TOTOKA BITIOJTHEHSI, He OKa3bIBast BJMSHIS HA IPYTHE TTOTOKH.

@ MOTOK BLINONMHEHUST — 3TO HAaUMEHbLLAs NMOCNEA0BATENIbHOCTb MHCTPYKLMIA, KOTO-
pasi MOXET BbIMOJIHATLCS HE3ABUCKMMO. HET HMYEro HeobbIYHOrO, KOraa B pamkax
npoLiecca OencTByeT cpasy HEeCKOJIbKO aKTUBHbLIX MOTOKOB BbIMOJSIHEHWS, UHOTOA
COBMECTHO UCMOJIb3YIOLLMX PECYPCHI, Takne Kak namsTb Uin OeCcKpunTopbl daii-
noB. MHoronoTou4Hble Be6-cepBepbl NOAAEPXKMBAIOT NyJibl MOTOKOB M NP Nosyye-
HUK 0YepedHOoro 3anpoca BbibMpatoT NOTOK 13 Nysia A 06paboTky 3TOro 3anpoca.

B dpeiimBopxke Flask umerorcs sa KOHTEKCTA: KOHMEKCM NPULONCEHUSL
u xonmexcm 3anpoca. B a6y, 2.1 nepeyncieHsl epeMeHHble, 9KCIIOPTU-
pyeMble KaKIbIM U3 3TUX KOHTEKCTOB.

Tabnuya 2. 1. lMepemeHHbIe, 3KCMIOPTUPYEMbI€ KOHTEKCTamMu

Umsa nepemeHHON KoHTekcT OnucaHue
current app KOHTEKCT NpunoxeHns | Ak3emMnasp akTUBHOIO MPUIOXKEHMS
g KoHTekcT npunoxenuns | O6GbeKT, KOTOPbIN MOXET UCMOJb-

30BaTbCA NPUIOXEHNEM KakK Bpe-
MEHHOE XpaHuauLLLe B NpoLecce 06-
paboTkn 3anpoca. Ata nepeMeHHas
cbpacbiBaeTcsl B ICXOAHOE COCTOS-
HMe OJ19 KaXJ0ro HOBOro 3arnpoca

request KoHTekcT 3anpoca O6beKT 3anpoca, BKJYaoLLL i
copnepxumoe HTTP-3anpoca,
OTNPaB/EeHHOro KIMEHTOM

session KoHTekcT 3anpoca CeaHc nonb3osartens — Cnosapb,
KOTOPbI MOXET UCMOJIb30BaTLCS
NPUIOXEHNEM A1 COXPaAHEHUS
3Ha4YeHU Mexay 3anpocamu
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Flask akTuBuUpyeT KOHTEKCTBI IPUJIOKEHUS 1 3aIPOCa MePe]] HauaIoM
06paboTKH 3ampoca u yaajiser ux mocjie o6paborku. Korma aktuBupyer-
Cs1 KOHTEKCT MPUJIOKEHUS, TOTOKY BBITOJHEHUST CTAHOBSITCS OCTYITHBI
HepeMeHHbIe current app 1 g. AHAJIOTMYHO, KOT/[a aKTHBUPYETCS KOHTEKCT
3aIpoca, CTAHOBSTCS JOCTYITHBI TlepeMeHHbIe request u session. ITombiT-
Ka 00paTUTHCS K 9TUM IIEPEMEHHbBIM 32 IPeAeIaMU aKTUBHOTO KOHTEKCTa
[IPUJIOKEHIS WK 3a1IPOca PUBEJET K OMIMOKe. DTH YeThIpe IIepeMeHHbIE
KOHTEKCTOB JCTATBHO GY/IyT PACCMATPUBATHCS B CJICAYIOIINX TJIaBaX, 10-
ATOMY He BOJIHYHUTECh, €CJIN MTOKA BaM HE TIOHSITHO, TJI€ OHU MOTYT TIPH-
TOUTBCSL.

Cuenyromnuii ceaHe paboThl B MHTEPaKTHBHOI 00osouke Python me-
MOHCTPHPYET, KaK paboTal0T KOHTEKCTHIL:
>>> from hello import app
>>> from flask import current app

>>> current app.name
Traceback (most recent call last):

RuntimeError: working outside of application context
The Request-Response Cycle | 13

>>> app_ctx = app.app_context ()

>>> app_ctx.push()

>>> current app.name

'hello'

>>> app_ctx.pop ()

B aToM 1puMepe 1epBast MOIbITKA 00PATUTHCS K Current app.name mo-
Tepresa Hey/ady, Tak KaK B JIAHHBIE MOMEHT OTCYTCTBOBAJ aKTHUBHBIN
KOHTEKCT MPUJIOKEHMsI, HO TI0C/Ie €r0 aKTUBALUU BTOPast MOIbITKA Obljia
BbIIIOJIHEHA GJaromnonyuso. O6paTite BHUMAHUE, YTO KOHTEKCT IIPILIIO-
KEHHsT MOJKHO TIPHOOPECTH BBI30BOM MeETOJa app.app context () ak3eM-
TIJISIPA TTPUITOKEH NS,

O6paboTka 3anpocoB

[TosryuuB 3arrpoc OT KJAUEHTA, TPUJIOKEHUE JOJKHO OIIPEIeTUTh, KaKyIo
(YHKIMIO TIPEACTABIEHUST BBI3BATD st ero oOcyskuBanus. JIjist aToro
Flask nmer URL sanpoca B xapme adpecos URL BHYTPU IIPUIOKEHUS,
onpesiessionieil coorBetcTBre Mexay ajapecamun URL u dyHkmusmm
Ipe/ICTaBIeHN. DTOT ACCOIMATUBHBIN MaCCUB KOHCTPyUpyeTcs (peiim-
BOPKOM C ITOMOII[BIO JIEKOPaTOPOB app. route N 9KBUBAJEHTHBIX HEJleKO-
PUPOBaHHBIX BhI30BOB app.add url rule().

Yro6bI yBHUIETH, Ha 4TO MOXO0Ka Kapra azpecoB URL B npuiiokeHun
Ha ocHoBe Flask, MOKHO mccieoBaTh KapTy, CO3MaHHYIO MTPUIOKEHUEM
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hello.py, B naTepaktuBHOiT 060M0uKe Python. [Iist aToro akTuBMpyiiTe
BUPTYATbHOE OKPY/KEHUE U BHITIOMHNUTE CIEYIONTITE KOMAHIbI:

(venv) $ python

>>> from hello import app

>>> app.url map

Map ([<Rule '/' (HEAD, OPTIONS, GET) -> index>,

<Rule '/static/<filename>' (HEAD, OPTIONS, GET) -> static>,
<Rule 'user/<name>' (HEAD, OPTIONS, GET) -> user>])

Mapuipytel / 1 /user/<name> ObLIN ONPEAETIEHbI ¢ OMOIIBIO JEKO-
paropa app.route. Mapupyr /static/<filename> — 510 clelMaIbHbIN
MapupyT, fobdasaeHHbii ppeiimBoprom Flask, uto6br obecrieunts gocTy
K cratuueckum (daitnam. IToapobHee o crarnyeckux (aiiiax paccKasbiBa-
eTcs B TJIaBe 3.

DnemeHThI HEAD, OPTIONS, GET B kKapTe aapecoB URL —ato HTTP-meToms
3aIIpOCOB, KOTOpbIe oOpadaThiBatoTcst MapuipyTom. Flask npussssiaer me-
TOZIbI K KayKIOMY MapIIpyTy, 4ToGbl 3a1pockl K Tomy ske URL, HO BbIIIOJI-
HEHHbIe APYTUMU METOAaMK, MOIJIK 00padaThiBaThCs APYrUuME (OyHKIIUSI-
Mu mipesnctaBiaeHus. Mertoapr HEAD n OPTIONS HazHavaroTCS (DpeMBOPKOM
Flask aromarnyecku, moaTromMy (akTUIECKH MOKHO CKa3aTh, YTO B 9TOM
MIPUJIOKEHUH ¢ METOJIOM GET cBsi3aHbl TpU MapmipyTa. O Ha3HAYEHUH JIPY-
rux HTTP-metoznoB i1 MapipyToB Bl y3HaeTe B TJaBe 4.

O6paboTuMKM COObITUI XXUSHEHHOro LUKna

MHorga ObIBaeT »KeJIaTeJbHO BBIIOJHUTH HEKOTOPbIE OIIE€PAIlMH Iepe]l
00paboTKoil Kaxkmoro sampoca. Hampuwmep, mepen o6paboTKON KasKmIoro
3a1poca MOKeT ObITh HeOOXOAMMO CO3/IaTh COeAuHeHne ¢ 6a3oii JaHHBIX
M ayTeHTUMUIIUPOBATH MTOJH30BATEJISI, BBITTOJTHUBIIETO 3a11poc. Bmecto
ny6aupoBaHKs Koja B Hauaje Kaxaoil (yHkimu npejcrasienus Flask
JIaeT BO3MOKHOCTb 3aPETUCTPUPOBATH (DYHKITUU JIJIsT BBI30BA /10 WJIN TI0C-
Jie Tiepejiaun 3arpoca (PyHKIUY MTPEJICTABIEHMSI.

Perucrpanust 06paboTunKOB COOBITHIL JKU3HEHHOTO LUK/ BbIIIOJIHSI-
€TCsI C TIOMOIIIBIO ZIeKOpaTopoB. Huske repedniciieHbl YeThIpe IeKOpaTopa,
nozaaep;kuBaeMbix ppeiimBoprom Flask:

Q before first request: perucTpupyer QyHKIUIO 1Ji BbI30Ba IIe€pejl

00paboTKOI IEPBOro 3aIPOCa;
O before request: perncrpupyer GyHKIHMIO /15 BbI30BA mepes; 06pa-
GOTKOI1 KasKI0T0 3a1poca;

O after request: perucrpupyer (byHKIMIO JUIsI BBI30BA 110Ce 06pa-
GOTKM KasKAOTO 3aIIpOca, eCJId He BO3SHUKJIO HeoOpabOTaHHBIX KC-
KJIIOUCHU;
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QO teardown request: perscTpupyer (GyHKIHIO 4751 BBI30BA MOCJIE 00-
PabOTKHM KasKIOTO 3aIpoca, ecIi BO3HUKJIO HeoOpaboTaHHOe HC-
KJIIOYEHNeE,
Yacro, yTo6bl 0GECIeYnTh JOCTYIIHOCTh OQHUX U TeX K€ JAHHbBIX
B QyHKIMAX-06paboTunKax 1 HYHKIMIX IIPEACTABIEHNS, UCIOIb3YETCS
HepeMeHHast § KOHTeKcTa mpusiokernst. Harnpumep, o6paborank before
request MosKeT 3arpyskarb HH(GOPMAIIMIO O 3aPETUCTPUPOBAHHOM II0JIb30-
BaTesie 13 6asbl JAHHBIX M COXPAHATH ee B §.user. [losanee, koraa Oyaer
BbI3BaHa (DYHKIIMS IIPECTaBJIEHN, OHA CMOKET M3BJIeUb HEOOXOAMMYIO
WHGOPMAITUIO U3 ATOTO TTOJIS.

ITpumepsl 06paGOTYNKOB COOBITUI KU3HEHHOIO IMKJIA 3alPocoB Oy-
IyT [IOKa3aHbl B OyAYLIMX [JIABaX, II09TOMY HE BOJIHYNATECH, €CJIU YTO-TO
MOKa OCTAETCST /LTSt BAC HETTOHATHBIM.

OTBeThI

BuisbiBast hyHKImIO ipecTasaenns, ppeiimeopk Flask oskumaer, uto ona
BEPHET OTBET Ha 3arpoc. B GOJIBIIMHCTBE CIy4aeB OTBET — 3TO MPOCTAst
CTPOKa, OTIIpaBJisieMast 06paTHo KianeHTy B Buge HTML-cTpaHuiibL.

Ho nporokos HTTP tpebyer, uTo6bl B OTBET Ha 3aIlpOC BO3BPAIlaiach
He ToJIbKO cTpoka. Ouenb BaskHOU yacThio HTTP-oTBeTa siBisieTcst Koo
cocmosinust. 1o ymomuanmuto Flask ycranasimsaeT Koz COCTOSTHUSI paBHBIM
200, KOTOPBII YKA3bIBAET, 4TO 3a1poc ObLI 06paboTaH 61aromoLyYHo.

Korzga HeoOX0MMMO BEpHYTh WHOU KO COCTOSTHUS, (DYHKIIUST TIPE]-
CTaBJICHUS MOKET YCTAHOBUTb €0 BO BTOPOM BO3BPAIlAeMOM 3HAYEHNUH,
mocJie CTpoku oTBeta. Hampumep, cienyroniast (GyHKIUS IPeICTaBICHIS
BO3BpaiaeT koJ coctossuus 400, COOTBETCTBYIONIMHI HEJOIYCTUMOMY 3a-
pocy:

Gapp.route('/")

def index():
return '<hl>Bad Request</hl>', 400

OtBeTbl, Bo3BpaiaeMble GYHKIMSIMEI TIPEICTABJIEHMS, MOTYT TaKXKe
cofiepKaTh TPETHI apTyMeHT — CJIOBAph 3aTrOJIOBKOB, KOTOPBIE JTOJKHBI
6biTh mo0asaenbl B HTTP-orer. D10 penko Tpedyercs, TeM He MeHee
MpuMep BO3BpaTa 3aroJIOBKOB BBl YBUUTE B TJaBe 14.

BmecTo kopreska ¢ OHUM, ABYMST WM TPEMST 3HAUEHUSIMU (DYHKITIN
HpeICTaBIeHHs MOTYT BO3BpamaTh 00beKkT Response. Dynkums make
response () TIPUHUMAET OJIVH, JBA WJIM TPU apryMeHTa — Te jKe 3HauYeHUs,
KOTODble MOKET BEPHYTb (DYHKIIHS IPeNCTaBJIeHUs, — U BO3BpAIAeT
00beKT Response. VIHOT/Ia TTOJIE3HO BBITIOMHATE TaHHOE MPE0OPA30BaHIE
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BHYTPU (DYHKIIUU [TPEACTABJICHUS U 3aTEM HCIOJIb30BaTh METOBI OOBEK-
Ta OTBETA IS aTbHelel ero HacTpoiiku. Ciieiyfoniuii mpumMep cosaaet
0OBEKT OTBETA U 3aTEM yCTaHABJIMBAET B HeM cookie:

from flask import make response

Qapp.route('/")

def index():
response = make response('<hl1>This document carries a cookie!</hl1>")
response.set cookie('answer', '42')

return response

Cy1iecTByeT CIeNUaJbHbIii TUI OTBETA, KOTOPBII HA3bIBAECTCS nepe-
adpecayuetl (redirect). DTOT OTBET He BKJIIOYAET JOKYMEHT CTPAHUIIbI; OH
pocTo onpezenser Hobii agpec URL g Gpaysepa, oOTKy/1a clieayer 3a-
IPy3UTh HOBYIO cTpanuily. [Ipuem mepeajgpecaniuu 4acto UCIOJIb3YETCs
B BeO-(opMax, ¢ KOTOPBIMU BbI IO3HAKOMUTECH B IJIaBe 4.

OO6bIYHO OTBET-IIEpeapecals BKAoUaeT Koj cocrosanus 302 u ajapec
URL B 3arosoBke Location. Takoit oTBeT MOKHO cchopMUPOBATh, BEPHYB
U3 QYHKIMY [IPeACTABIEHI TPY 3HAYEHU WIH 0OBEKT Response, HO U3-3a
TOr'0, YTO HEOOXOAUMOCTD Tepeagpecaliii BOSHUKAET J0CTATOYHO YacTo,
B cocTaB ¢peiiMBopka Flask 6bl1a BKiItoueHa BerioMoraTesbHas (pyHKIKS
redirect (), cosmaromniast TakOii OTBET:

from flask import redirect

@app.route('/")
def index():
return redirect ('http://www.example.com')

JIpyroii cientmaabHbIi OTBET MOKHO ChOPMHUPOBATH C TOMOIIBIO (DYHK-
K abort, ucnoab3yemoii st 06padboTky omnbok. Crenyomuil mpumep
BO3Bpalaet Ko coctosiius 404, ecav fuHAMUYeCKUil apryMeHT id, mepe-
nannbiii B URL, He ipezicTaB/isieT M3BECTHOTO MOJIb30BATEIA:

from flask import abort

@app.route ('/user/<id>")
def get user(id):
user = load user(id)
if not user:
abort (404)
return '<hl>Hello, %s</h1>' % user.name

O6parute BHUMaHUE, YTO (GYHKIHS abort He BO3BPAIIAET YIIPABJIECHIE
BbI3BaBINEH ee (QYHKIMH, a IepelaeT ero BeG-cepsepy, Bo30y K1as NCKIIIO-
YyeHue.
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PacwwupeHns Flask

OpeiimBopk  Flask usHauasbHO TPOEKTUPOBAICS KaK PaCHIMPSIEMBII.
B Hero npesiHaMepeHHO He BKIIOUATNCH TaKue BaykHbIe (DyHKIIMOHATbHbIE
0COOGEHHOCTH, KaK MOJIeP/KKa 0a3 MaHHBIX W ayTeHTH(DUKAIUN MOJIH30-
BaTeJIeH, OCTABJISSE 32 BAMHU CBOOOLY BBIOUPATH MAKETHI, JIyUIlle COOTBET-
CTBYIOIIIME BalllUM TTOTPEOHOCTSIM, UJIH TTIUCATH CBOM.

CyTmecTByeT OrpoOMHOE pazHo0Opasie pacuiupenui st CAMBIX Pa3HbIX
Tesiel, CO3MaHHbIX COOBIIECTBOM, a €CJM MX OKAXKETCs HEIOCTATOUHO,
MOJKHO MCITOJIb30BATD JIOOIE CTAHAAPTHBIE TIAKEThI M OUOIHOTEKH JIJIsT
Python. Uto6bI 1aTh BaM MpejIcTaBIEHUE O CIIOCOOAX MHTETPAIIMN PACIITH-
peHuil B MPUJIOKEHUS, B CJEYIONIEM pasjiesie TPUBOIUTCS Pean3aiust
pacimpenus aiist hello.py, Koropoe 106aBJIsieT B IPUIOKEHIE HOIEPKKY
HapamMeTpPOB KOMAH/IHOW CTPOKH.

MoppepXxka napamMeTpoB KOMaHAHOMW CTPOKMU
¢ nomouybio Flask-Script

Be6-cepsep, BerpoeHHbIil B dpeiivBopk Flask mist Hyxa paspaborku,
HOAIEPKUBAET MHOKECTBO IapaMeTPOB HACTPOUKM, HO eIUHCTBEHHBIN
c110co0 U3MEHUTh UX — IIepeJaTh B BU/Ee apIyMEHTOB B BbI3OB app.run ()
BHYTDPU ClieHapusl. DTO He 0YeHb yA00HO; B Mjeaje XOTeJI0Ch Obl UMETh
BO3MOKHOCTD II€peaBaTh apaMeTpPbl HACTPOIKHU Yepe3 apryMeHThbl KO-
MaHHOU CTPOKMU.

Flask-Script — aro pacmmpenue mus Flask, peanusyroriee mapcep
KOMaHHOH cTpoku. OHO BKJIIOYAET TOJIEPIKKY Psila YHUBEPCATbHBIX
[APaMETPOB, a TAK)Ke HECKOJbKIX HECTAHAAPTHBIX KOMAH/I.

YeTaHOBUTD PACHIMPEHUE MOKHO € TOMOIIIBIO Y THJIUTHI P1p:

(venv) $ pip install flask-script

B npumepe 2.3 1eMOHCTPUPYIOTCS U3MEHEHMUsT, HeOOXOMMMbIE, YTOOBI
I00ABUTh aHAIN3 KOMAHIHON CTPOKK B IpujIoKerue hello.py.

Mpumep 2.3 < hello.py: ncnonb3oBaHue paclumpeHus Flask-Script

from flask.ext.script import Manager
manager = Manager (app)

if name =="'_ main_ ':
manager.run()



38 < YacTb | BeeaeHve B Flask

Pacuupenust, cospantbie creruanbio st Flask, moctymsbsr B mpo-
crpancTie nmet flask. ext. Paciupenue Flask-Script akcioprupyer knacce
Manager, KoTopbrii mmmoptupyercs u3 flask.ext.script.

Meron UHUITMATU3AIUN 3TOTO PACHTUPEHUS SIBJISIETCS TUITUYHBIM [T
GOJIBIIMHCTBA PACIIINPEHUI: IK3EMILIAP TIABHOTO KJIacca WHUIMATU3H-
pyeTcs mepenadeil 9K3eMILTIpa TPUIOKEHNS KOHCTPYKTOPY. 3aTeM COo3-
JAaHHBINH 0OBEKT UCTIOJB3YETCsT TaM, T/e HeOOXOAUMbI (hYHKITMOHATIBHbIE
BO3MOXKHOCTH paciiupenusd. B ganHoM ciydae i1 3allycka cepBepa hc-
MOJIB3YETCST METOJT manager.run () oObeKTa PaCIIUPEHMUs], TTOIEPKUBAIO-
HIEro MapCUHT KOMaH/HON CTPOKHU.

O Ecnun y Bac yxe ecTb KOnvs peno3ntopus C MCXOAHbIMU TEKCTaMU NPUNOXEHNN
< c caitta GitHub, Bbl MOXeTe BbINOMHUTL KOMaHay git checkout 2¢ u nonyunTs aTy
BEPCUIO MPUNOXEHWNS.

Bﬂarol[apﬂ BHECEHHbBIM H3MEHEHUAM IIPUJIOKEHNE TIOJYUIUJIO I10/-
nepsKKy 6azoBOTO HabOpa MapaMeTpoB KOMaHIHON cTpoku. Eciu Tenepb
MOMIBITATBCST BBIIOJIHUTE clieHapuil hello.py, oH BBIBemeT cooblIeHe
C OTIMCAHUEM TIOPSI/IKA MCTIOJIb30BAHU:

$ python hello.py
usage: hello.py [-h] {shell,runserver}

positional arguments:
{shell, runserver}
shell Runs a Python shell inside Flask application context.
runserver Runs the Flask development server i.e. app.run()

optional arguments:
-h, --help show this help message and exit

Komanna shell mpumensercs Ajsl 3amycKka WHTEPAKTUBHOTO ceaHca
Python B kKoHTEKCTE NPUIOKEHKA. ITOT CEAHC MOKHO UCIIOJIB30BATD JIJIsk
BBIIIOJTHEHH TPOPUIAKTUYECKUX PAGOT, TECTUPOBAHK UM OTJIALKU.

Koman/a runserver, Kak cJelyeT U3 ee UMEHH, 3allyCKaeT Beb-cepBep.
Komanpa python hello.py runserver samyctuT BeO-cepBep B OTJIaZOYHOM
pexxnme. Kpome koMmaH, TOAIEP;KUBAETCS TaKKe MHOKECTBO TOMOTHU-
TEJbHbBIX ITAPAMETPOB:

(venv) $ python hello.py runserver --help
usage: hello.py runserver [-h] [-t HOST] [-p PORT] [--threaded]

[--processes PROCESSES] [--passthrough-errors] [-d]
[-r]

Runs the Flask development server i.e. app.run()

optional arguments:
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-h, --help show this help message and exit
-t HOST, --host HOST

-p PORT, --port PORT

--threaded

--processes PROCESSES

--passthrough-errors

-d, --no-debug

-r, --no-reload

TMapameTp --host MOKET MPUTOAUTHCS, YTOOBI COOOITUTH BEO-CcEPBEPY
ceTeBoil nHTEpdeiic, Ha KOTOPOM OH JIOJDKEH NMPUHUMATh 3arpochl. 11o
YMOJIYAHKIO BCTPOEHHBII BeG-cepBep NPUHUMAET 3alIPOChl ¢ uHTepdeiica
localhost, TO ecTb Ucxoa4IIME C TOTO K€ KOMIIBIOTEPA, I/l€ BBIIIOJIHAETCS
cam BeO-cepsep. Cieyiolias KOMaH/a 3acTaBUT BeO-cepBep IPUHUMATD
3aIPOChl TaKsKe ¢ nHTepdeiica, MOAKIOYEHHOTO K 00IIe0CTYITHON CeTH:
(venv) $ python hello.py runserver --host 0.0.0.0

* Running on http://0.0.0.0:5000/
* Restarting with reloader

Teneps BebG-cepBep OYAET HOCTYIIEH ¢ JIFOOOTO KOMITBIOTEPA B CETH TI0
azpecy: http://a.b.c.d:5000, riie «a.b.c.d> — BaemHuit IP-aapec KOMIbIO-
Tepa, T/Ie IeHCTByeT BeG-cepBep.

B 21011 riaBe GbLIO MpeACTaBAEHO MOHATHE OTBETA Ha 3a1POC, HO HTUM
Tema orBeroB He ucuepnbiBaercsa. OpeiimBopk Flask oGimazaer ouenb
MOIIHON MOJEPKKON CO3[aHUsST OTBETOB C ITIPUMEHEHUEM ulabionos
(templates), v 970l BaXKHOIT TEMe MOCBSIIIEHA CJIEAYIONIAs TIaBa.
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LLIaBAOHBI

Kirrouom K paspaboTke MPUIIOKEHHI, TPOCTBIX B COMPOBOKICHUH, SIBJISI-
€TCSI YUCTHIN U XOPOIIO CTPYKTYpUpOBaHHbIN Koj. [Ipumepsr, kKoTopbie
BBl BUIEJIH JIO CUX TIOP, CJUIITKOM MPOCTBI, YTOOBI TIPOJAEMOHCTPUPOBATH
9TO, HO 1IpobJieMa B TOM, 4TO (DYHKIIMU IIPEACTABIEHIIT IPECIeLYIOT IBe
MOJIHOCTBIO Pa3HbIE IEJTH, O/IHA U3 KOTOPBIX CKPBITA OT TJIa3.

OueBnHOMN 11€s1b10 (DYHKITNIT TTPE/ICTABIEHUS SIBJISIETCST CO3/IAHUE OT-
BETOB Ha 3alIPOChI, KaK ObLJIO IIOKa3aHOo B IpuMepax B riase 2. s mpoc-
TBIX 3aI[POCOB ATOTO BIIOJIHE JIOCTATOYHO, HO B OOTIEM CJIyUae 3aPOChl BbI-
3bIBAIOT U3MEHEHUE COCTOSTHUS PUIIOKEHUST, U PYHKITMY TTPE/ICTABIEHUS
KaK pa3 ABJISAIOTCS TEM MECTOM, T/Ie TPOU3BOJIATCS 9T U3MEHEHMUS.

Hanpuwmep, mpezpcraBsre CHUTyalMio peruCTpariii HOBOW YYETHOU
3anucu Ha BeO-caiite. IToib3oBaresib BBOAUT apec 3JIeKTPOHHON OYThI 1
napoJib B Be6-opme u 1eskaer Ha kHorke Submit (Oripasuts). 3ampoc,
BKJIIOYAIOIIUI JaHHBIE TI0JIb30BATE s, TIePefaeTcsa Beb-cepBepy, 1 hpeiiM-
Bopk Flask mepeznaer ero gpyHKIME peacTaBIeHNUsT, BHIMOJHSIONIEN OIIe-
panuio perucTpanuu. IToil GyHKIUU Tpedyercs MOAKIIOUYNThCs K Oase
JaHHbBIX, YTOOBI JOOABUTH HOBYIO YIETHYIO 3aIUCh U 3aTEM CTEHEPUPOBATH
OTBET JIJISL OTIIPABKU 0OpaTHO Opaysepy. DTu ABe 3a1aun GOPMabHO Ha-
3BIBAIOTCS NPUKAAOHOT 102uKotl (WA OU3HEC-TI02UKOL) U JOZUKOT Npeo-
CcMaesieHust COOTBETCTBEHHO.

CwmenmmBanue MpUKJIAHON JIOTUKHU C JIOTUKOU TIPeICTaBJIeHUS JieJia-
€T KOJI CJIOJKHBIM JIJIST IOHUMAHWSI ¥ COTPOBOsKAeHUs. Boobpasute cebe
Ko/, KOHCTpyupyiouuii 6osbiryio HTM L-tabiuity myTeMm oObegnHeHs
nHpoOpMaLK, U3BJeYeHHOI 13 6a3bl JaHHbBIX, C JUTEPaJbHbIMUA CTPOKA-
mu, copepxkanmmu pazmerky HTML. Tlepememenne moruku mpegcras-
JIEHUST B wlab01bl TIOMOTaeT YIPOCTUTh COIPOBOKAEHNE TTPUIIOKEHUS
B Oy/IyIIEM.

[Tabson — 910 daii, cogepKauuil TEKCT OTBETa ¢ epeMeHHbIMU-3a-
MOJIHUTEJISIMU JIJIST TIOZICTAHOBKY IMHAMUYECKUX TAHHBIX, KOTOPbIE MOTYT
OBITH TOJIYYEHBI TOJBKO B KOHTEKCTE 3ampoca. IIporecc moACTaHOBKU
(bakTUecKkMX 3HAUEHUIT HA MECTO TIePEMEHHbBIX-3aIMOTHUTEIEH 1 BO3BPa-
Ta MOJIYYUBIIIETOCST OTBETA Ha3bIBAETCsI omobpadxcenuem (rendering). s
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peleHus 3ajiaun oTobpaskeHust mabaoHoB dpeiimBopk Flask ucnospsyer
MOIIHBII MEXaHU3M M1abJIOHOB Jinja?2.

MexaHnam wabnoHoB Jinja2

B mpocreitimem Buze mabaon Jinja2 mpeacTasisger co0oil TEKCTOBBIIL
daiin ¢ orBetom. B mpumepe 3.1 memonctpupyercs mabaon Jinja2, co-
OTBETCTBYIONUI OTBETY, TeHepupyeMoMmy (DYHKIMEH Ipe/cTaBlIeHnus
index () u3 npumepa 2.1.

Mpumep 3.1 < templates/index.html: wabnoH Jinja2
<hl>Hello World!</hl>

OTBeT, Bo3BpalaeMblii (hyHKIIMEN TPe/CTaBIeHU USer () U3 IpuMe-
pa 2.2, umeeT IMHAMUYECKUIT KOMITOHEHT, TPE/ICTABJIEHHbBIN nepeMeHHOll.
B npumepe 3.2 npusoanTcs mabyioH, pealusyouui 9TOT OTBET.

Mpumep 3.2 <« templates/user.html: wabnoH Jinja2
<hl>Hello, {{ name }}!</hl>

OTo6paxeHne WabNoHOB

ITo ymosmuanuio ¢peiimBopk Flask wiier mabioHs! B mojkarasiore temp-
lates, HaxopsAneMcss BHYTPY TAallKU TPUJIOKeHNst. [ caeayrommeii Bep-
cun hello.py Heo6XOAUMO COXPAHUTD MAOJIOHBI U3 TIPUMEPOB BHIIIIE B HO-
BOI1 nanke templates, B gaiinax ¢ umenamu index.html v user.html.

DyHKIMK TTPEACTABJIECHUST B MPUJIOKEHUN TPeOyeTcsl U3MEHUTH Tak,
4ToOBI OHU OTOOpakau 9Th MabaoHbl. HeoOXoauMble U3MEHEHUs Je-
MOHCTPHUPYIOTCS B IpuMepe 3.3.

®,

Mpumep 3.3 < hello.py: oTo6paxeHme WabnoHOB

from flask import Flask, render template
...

@app.route('/index")
def index():
return render template('index.html')

@app.route ('/user/<name>")
def user (name):
return render template('user.html', name=name)

@Oynkius render template, mpenocrasisemas ¢peiimopkom Flask,
JIaeT BO3MOKHOCTh MHTETPUPOBATh MEXaHU3M IMAbJI0HOB Jinja2 B ipuiio-
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KeHre. Jta GHYHKIMS TPUHIMAeT UMst (aiima mabIoHa B TepBOM apry-
MeHnTe. JIto0Oble JOMOJHUTEIbHbIC apTyMEHTBI, IPEACTaBICHHbBIC MapaMu
KJII0Y/3HayeHue, oupelessaioT dakThudeckue 3HAYEHUs COOTBETCTBYIO-
[IUX [IEPEMEHHBIX B 11a0soHe. B 9TOM mpuMepe BTOPOil mabJ/ioH IPUHI-
MaeT [IepeMEeHHYIO name.

VmeHoBaHHBIE apTYMEHTHI, TaKWe KakK nName=name B TPE/bIIYIIEM TTPH-
Mepe, Ha IIpaKTUKe UCIOJIb3YIOTCS OYeHb 4acTo, HO TeM, KTO IIpex/e He
MCIIOJTh30BAJ UX, OHW MOTYT Ka3aThCsl HEITPUBBIYHBIMU M HETTOHSITHBIMU.
MM «names ciieBa Ipe/cTaBIseT UMs apryMeHTa, CoBIIa/alolee ¢ uMe-
HeM TepeMEeHHON-3amoTHNTENST B mrabaone. VIMs «name» crmpaBa — 9TO
TepeMEHHAST B TEKYIIEeH 00IacTH BUANMOCTH, COZIEPIKAIIAST 3HAUEHUE JTIsT
apryMeHTa C TeM K€ MMEeHEM.

() Ecnm y Bac yxe ecTb KOMWs Peno3nTopusi C UCXOAHLIMU TEKCTAMM MPUIOXEHNI

v ¢ cawita GitHub, Bbl MOXeTe BbIMONHWUTL KOMaHay git checkout 3a n nonyunTb aty

BEPCUIO NPUNOXEHUS.

NMepemeHHble

Koncrpykiuus {{ name }} B mabone us mpumepa 3.2 ccbliaeTcs Ha cIie-
[TATBHYIO [TEPEMEHHY0-3aTI0THUTENb, COOOIIAITYI0 MEXaHU3MY 11al-
JIOHOB, UTO €€ 3HAUYEHUE CJIefyeT TOJYyUYUTDh U3 JIAHHBIX, TIePeIaHHbIX BO
BpeMsI BBIIIOJIHEHKS OTlepaliiy 0TOOpasKe s mabIoHa.

MexaHusM Jinja2 pacrio3Haer rmepeMeHHbIe JIIOOBIX THUIIOB, JaKe CO-
CTaBHBIX, TAKUX KaK CITUCKH, CJIOBApU U 00beKThI. HIke IPUBOANTCS elite
HECKOJIbKO TIPUMEPOB UCIIOJIb30BAHMSI IEPEMEHHBIX B MA0I0HAX:

<p>A value from a dictionary: {{ mydict['key'] }}.</p>

<p>A value from a list: {{ mylist[3] }}.</p>

<p>A value from a list, with a variable index: {{ mylist[myintvar] }}.</p>
<p>A value from an object’s method: {{ myobj.somemethod() }}.</p>

[TepemeHHbBIE MOKHO M3MEHSITH C TIOMOIIBIO PUIbLMPOE, KOTOPBIE JI0-
GaBJIIOTCS TOCTIE MIMEHN TIEPEMEHHOIT uepes CUMBOJT BEPTHKAIBHOI uep-
Tbl. Hanpumep, HUKe 1MOKa3aHO, KaK TePeBECTH B BEPXHUIN PErUCTp Bce
CUMBOJIBI B TEKCTE, COMIEPIKAIIEMCS B TIeDEMEHHOT name:

Hello, {{ name|capitalize }}

B Ta6. 3.1 mepeuncienbl HeKOTOpbIe HanGoJIee YacTo UCIIOIb3yeMble
(uasTphI, MOIEPKUBAEMbIE MEXAHU3MOM Jinja2.

@unprp safe cTOUT TOrO, YTOGBI CAETATh HECKONBKO 3amedanuii. 1o
YMOJIYAaHUIO MeXaHu3M Jinja2 sKpaHUPYeT COAEeP;KUMOE ITepeMEeHHBIX
B 1ess1X GezonacuocTu. Hampumep, ecaiu mepeMeHHast COMEPKUT CTPOKY
'<h1>Hello</h1>', Jinja2 oroGpasur ee Kak '&1t;hlagt;Helloslt; /hlagt; ",
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Tabnuya 3. 1. DunbTpsl NepeMeHHbIX, NoAAEPXUBAEMble
mMexaHn3mowm Jinja2

Umsa dpunbrpa OnucaHue

safe OTob6paxaeT coaepxmnmoe 6e3 akpaHNPOBaAHUSA CHELMabHbIX
CUMBOJIOB

capitalize MpeobpasdyeT NepBbli CUMBOJ B BEPXHUIA PETUCTP, @ OCTalbHblE —
B HVDKHUIA

lower MpeobpasdyeT BCe CUMBOJIbI B HUXKHWIA PEFUCTP

upper MNpeobpasyeT BCe CUMBOJIbI B BEPXHUI PETUCTP

title MpeoGpasyeT nepBble CUMBOJIbI B K&XOA0M C/IOBE B BEPXHUI
perncrp

trim YpanseT HavanbHble 1 3aBepLialoLme NpobesibHble CUMBOSIbI

striptags Ypansaet tern HTML n3 cogepxmmMoro nepeg, otobpaxeHnem

B pesyJsbraTe uyero Opaysep He OyZeT MHTEPIPETHPOBATh dJI€MEHT hl,
a mpocTo 0ToOpasut ero. Yacto OpiBaeT HEOOXOAMMO OTOOPAZUTH PA3MET-
ky HTML B cooTBeTcTBUM € TpaBUJIaMH, ¥ B 9TUX CUTYAITUSIX BaM TIOMO-
sKeT puarbTp safe.

A Hwvikoraa He npumMeHanTe Gunstp safe K3Ha4eHnaM, noJjly4eHHbIM N3 NICTOYHUKOB, HE
NoJib3yLWKMXCA OO0BEPMEM, HANpMep BBEOEHHbIX NO1Ib30BaTENEM B Beﬁ-CDOpMe.

[Tonubiii criucok GuUIBTPOB MOKHO HANTYU B O(PUIIUAIBHON JJOKYMEHTa-
UK ¢ ontrcanueM Jinja2l.

Ynpaensiiowme CTPyKTypbl

Jinja2 mnopmep;kuBaeT HECKOJBKO YIPABJSIONIUX CTPYKTYP, KOTOPbIe
MO’KHO MCIIOJIb30BATh JIJIsk U3MEHEHM II0TOKA MHTePIIpeTaliy abIoHa.
B 5T0M pasie/ie Mbl II03HAKOMUMCS ¢ HEKOTOPBIME, HarboJ1ee 10J1e3HbIMU
CTPYKTYPaMH.

Huxe mokaszano, Kak MOKHO HMCIIOJIb30BaTh YCJIOBHbIE WHCTPYKIIUU
B 1ab/IoHax:
{% if user %}

Hello, {{ user }}!

{% else %}

Hello, Stranger!
{% endif %}

Yacro B mabsoHax ObiBaeT HEOOXOUMO OTOOPA3UTH CIIUCOK dJIEMEH-
toB. C/ieyomuii mMpuMep MOKasbIBaeT, KaK 9TO MOKHO Peasn30BaTh C 110-
MOIIIBIO ITMKJIA for:

! http://bit.ly/jinja-filters.
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<ul>
{% for comment in comments %}
<1i>{{ comment }}</1i>
{% endfor %}
</ul>

Jinja2 Taxike moANEPIKUBAET MAKpochbl, HaNOMHWHaIOMKe GYHKITUN
B si3bike Python. Hampumep:

{% macro render comment (comment) %}
<1i>{{ comment }}</1i>
{% endmacro %}

<ul>
{% for comment in comments %}
{{ render comment (comment) }}
{% endfor %}
</ul>

Jl1st MoAepAKKI MHOTOKPATHOTO UCIOJIb30BaHKsI MAKPOCOB UX MOKHO
COXPaHUTh B OT/IeJIbHOM (haiijie u 3aTeM UMIOPTUPOBATH TOT (ailJl BO
Bcex nabJIoHax:

(% import 'macros.html' as macros %}
<ul>
{% for comment in comments %}
{{ macros.render comment (comment) }}
{% endfor %}
</ul>

DparMenThI abI0HOB, KOTOPbIE IIOBTOPSIOTCS B PA3HBIX MECTAX, TAK-
JKEe MOKHO COXPaHATh B OTEJIbHBIX (DailjiaX U 3aTeM NOOKIOUAmMsb UX TaM,
IJie OHU HEOOXOIUMBIL

{% include 'common.html' %}

E1re oxHa MOITHASA BO3MOKHOCTL 00€CIIEYNTh TIOBTOPHOE MCIIOIb30Ba-
nue — Hacjaegosanue. Hacredosanue wabioro6 HaoMUHAET HACJIE10Ba-
nue kmaccos B Python. Hanpumep, cospagum cHavana 6a30BbIil mabIoHn
¢ umenem base.html:

<html>
<head>
{% block head %}
<title>{% block title %}{% endblock %} - My Application</title>
{% endblock %}
</head>
<body>
{% block body %}
{% endblock %}
</body>
</html>
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3nech Tern block OMpenessIioT 3JIeMEeHTHI, KOTOPbIe MOTYT M3MEHSITh-
cs1 B MPOMBBOHBIX MabIoHax. B 1aHHOM IprUMepe TIPUCYTCTBYIOT OJIOKU
¢ umeHamu head, title u body. O6parure BHUMaHKe, uTO OJIOK title Ha-
XOauTCsT BHYTpHU OJ10Ka head. Hiske mpuBoauTcest pumep mabioHa, Ha-
caeytonero 6asoBbIii MabIoH:

o

% extends «base.html» %}
block title %}Index{% endblock %}
block head %}
{{ super() }}
<style>
</style>
% endblock %}
{% block body %}
<hl>Hello, World!</hl>
{% endblock %}

o

o

JlupekTrBa extends 0ObsIBIIsIET, UTO OTOT 11AGJIOH Hacenyer base.html.
3a Hell caeayoT HOBbIE ONpe/eaeHs Tpex 0J0KOB, 0ObABIEHHBIX B Oa-
30BOM MIabJI0HE, KOTOPbIE OYAyT BCTABJAEHBI B COOTBETCTBYIOIIME MECTA.
OGpaTuTe BHMMaHue, 4TO HOBOE omnpejejenue 6J10ka head, HEmycToro
B 6a30BOM 1abJI0OHE, MCIIOAb3YeT (DYHKIMIO Super (), 4yToObl MOTyYHThH
OPHUTHHAJIBLHOE CONEPKIMOE.

[TpakTHYecKoe MCHOIb30BaHKME BCEX YIPABJIAIONUX CTPYKTYP, MPeJ-
CTaBJIEHHBIX BbIIIE, OyIET AeMOHCTPUPOBATLCS fajlee B 9TOH KHUTE, T10-
3TOMY y Bac emie OyeT BO3MOKHOCTD YBUAETD, KAK OHH JIEHCTBYIOT.

MHTerpauna Twitter Bootstrap ¢ nomolubio
Flask-Bootstrap

Bootstrap' — a0 ¢BOOOIHO pacipocTpaHsieMblil (GPeiMBOPK, CO3TaHHbIIT
B KomnaHuu Twitter, KOTOPBIH BKJIIOUAaeT KOMIIOHEHTBI T10JIb30BaTEIbCKO-
ro uHTepdeiica st CO3MaHUs PUBJIEKATEILHBIX BEO-CTPAHUI], COBMEC-
THUMBIX CO BCEMH COBPEMEHHbIMU BeO-OpaysepaMu.

Bootstrap — kmmenTckmii hpeiiMBOPK, TOATOMY OH HE MCIIOJIb3YeTCs Ha
cepBepe HerocpenctBenHo. CepBep JI0JIKEH JIUITh 06eCIIeYnTh OTIIPABKY
orBeToB B hopmare HTML, cepuiatonuxcs Ha TabauIbl KACKa[{HBIX CTH-
seit (Cascading Style Sheets, CSS) us Bootstrap u ¢aiiibl ¢ KogoMm Ha
JavaScript, B kotopbix Ha ocioBe HTML, CSS u JavaScript coznaiorcst He-
06X0IMbIe KOMIIOHEHTHI, VlIeailbHOe MECTO JIJISt BCETO ATOTO — MIabJIOHBL,

! http://getbootstrap.com/.
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Haub6oJiee 0ueBUAHBIN My Th K MHTErpaiiny Bootstrap B IpUJIoKeHTE —
BHECTH HEOOXOMMbIE U3MEHEHUS B MabI0HbL. [Ipolie Bcero aTo caenaTh
¢ momoripio pacuwupenus Flask-Bootstrap. YctaHOBUTB 9TO paciinpeHue
MOKHO C TTOMOTIBIO YTUJIUTHI pip:

(venv) $ pip install flask-bootstrap

Pacuupenust mias ¢peiivBopka Flask 00bIUHO MHUIIMATU3UPYIOTCS
OJTHOBPEMEHHO € CO3/IAHUEM IK3EeMILIsIpa Mpuiokenus. B mpumepe 3.4
noKasaHa nHuImaansamus pacimpenns Flask-Bootstrap.

Mpumep 3.4 < hello.py: nunumanusaumsa Flask-Bootstrap

from flask.ext.bootstrap import Bootstrap
...
bootstrap = Bootstrap (app)

Kak u B npumepe nogkmiouenuns pacumpenus Flask-Script, aemon-
crpupoBasieMcst B TiaBe 2, cHadaia Flask-Bootstrap mMmoprupyercs
W3 TpocTpaHcTBa uMeH flask.ext u 3aTeM mMHUTIMATM3UpyeTCs Tepeadeit
9K3EMILTISIPA IPUJIOKEHUS B BBI30OB KOHCTPYKTOPA.

IMocre maunmamusanun Flask-Bootstrap mpuiosKeHUO CTAaHOBUTCS
moctyrieH 6asoBblii MmabIoH, BKIOUaomnil Bee daiiabsl Bootstrap. Baa-
rojlapst MoJiIep:KKe HACTE/IOBAHNS B MEXaHU3Me Jinja2 MpUJIoKeHue MOo-
JKEeT PacIiupsiTh 0a30BbIH MIaGJIOH, ONPEAESIONIMNA OOy CTPYKTYPY
CTPAHUIIBI ¥ BKJIOYATONTUI 3IeMEHTBI, UMIIOPTUPOBaHHbIe U3 Bootstrap.
B npumepe 3.5 nokasaHa HoBasi Bepcust useritml B BUjie MPOU3BOIHOTO
mabJIoHa.

Mpumep 3.5 < templates/user.html: WwabnoH, ncnonb3yoLNMi
Flask-Bootstrap

{% extends "bootstrap/base.html" %}
{% block title $%}Flasky{% endblock %}

{% block navbar %}
<div class="navbar navbar-inverse" role="navigation">
<div class="container">
<div class="navbar-header">
<pbutton type="button" class="navbar-toggle"
data-toggle="collapse" data-target=".navbar-collapse">
<span class="sr-only">Toggle navigation</span>
<span class="icon-bar"></span>
<span class="icon-bar"></span>
<span class="icon-bar"></span>
</button>
<a class="navbar-brand" href="/">Flasky</a>
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</div>
<div class="navbar-collapse collapse">
<ul class="nav navbar-nav">
<li><a href="/">Home</a></1i>
</ul>
</div>
</div>
</div>
{% endblock %}

{% block content %}
<div class="container">
<div class="page-header">
<hl>Hello, {{ name }}!</hl>
</div>
</div>
{% endblock %}

[lupexTtuBa extends B Jinja2 peanusyeT HacJeIOBaHUE TyTEM CCBLIKH
Ha bootstrap/base.html uz Flask-Bootstrap. bazosbrii mrabJioH B paciuupe-
nun Flask-Bootstrap onpejesnser 3arotoBKy Be6-CTpaHUIIbL, TTOAKII0YAI0-
mryto Bee daiisnpt CSS u JavaScript n3 Bootstrap.

BaszoBbie 1a0I0HbI OTPEAEISIOT 010KU, KOTOPbIE MOKHO TIepPeoIpesie-
JISITH B IPOM3BOJIHBIX Iabsionax. J{upextusnt block u endblock ompeenst-
10T GJIOKK COLEP:KUMOro, JoOaBisieMble B 6a30BbIi 11a0JIOH.

[abson user.html, TpecTaBIEHHDINA BbIIIE, OMPEAENseT TP OJIOKA
c uMeHamu title, navbar u content. Bee atu 610Ku akcoptupyooTest 6a3o-
BBIM IA0JIOHOM JIJIST OTIPEIEJIEHYST B TIPOU3BO/HBIX 1absionax. Biok title
OTIPEIETISIET COAEPIKIMOE, KOTOPOE IOJIKHO PACTIONATATHCI MEXK/IY TeTaMu
<title> B 3aronoske HTML-nokymenTa. biokn navbar u content 3apesep-
BUPOBAHBI /IJIs1 CTPOKM HABUTAIIMKA U OCHOBHOTO CO/IEP5KUMOTO CTPAHUIIBL.

Biiok navbar B 3TOM 1IabJiOHE OTPEEiSeT MPOCTYI0 CTPOKY HABUTA-
1M, UCIIOJIB3YIOIYI0 KOMITIOHEeHThl Bootstrap. bisiok content coxepsxut
KOHTeliHep <div> ¢ HagBaHWeM CTPaHUIIBl BHYTpHU. CTPOKA C TEKCTOM ITPH-
BETCTBUS, COCTABJISABIIASA COAECPKUMOE CTPAHUIIBI B TIPE/IBIYIICH BEPCUT
mabJIoHa, Telephb IepeMellieHa B HazBaHue crpanuilsl. Ha puc. 3.1 noka-
3aHO, KaK BBITJISUT CTPAHUIIA TTPUIIOKEHUS TIOCJIE BCEX HTUX U3MEHEHUH.

Ecnn y Bac yxe ecTb Konvsi peno3ntopus ¢ UCXOAHbIMU TEKCTAMU NPUIIOXEHWIA

< c caitta GitHub, Bbl MOXeTe BbINOMHUTL KOMaHay git checkout 3b u nonyunTs aty
Bepcuio npunoxeHus. Ha calite npoekta Bootstrap' Bbl HailgeTe oduumanbHyo
[OKYMEHTaLMIO, KOTopasi MOXET CNY>XWUTb BEMKONENHbIM y4eOHUKOM C Maccoit
rOTOBbIX MPUMEPOB.

! http://getbootstrap.com/.
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e0o

Flasky I

| € localhost:5000 ¢ |yReader, ] @

Hello, Dave!

Puc. 3.1 < LLabnoHbl Twitter Bootstrap

[a610n base.html us Flask-Bootstrap ompee/nser eme HeCKOIbKO 10~
[OJIHUTENbHBIX OJIOKOB, KOTOPBIE TAKKE MOKHO UCIIOAb30BATh B IIPOU3-
BOAHBIX Iaba0Hax. [ToMHbL NX CIIMCOK IpUBOANUTCA B TabL. 3.2,

Tabnuya 3.2. bnokun 6a3oBoro wabnoHa ns Flask-Bootstrap

Wmsa Gnoka OnucaHune
doc HTML-A0KYMEHT LLeSIMKOM
html attribs ATpuGYyThl BHYTpY Tera <html>
html Copepxumoe Tera <html>
head Copnepxumoe Tera <head>
title Copepxumoe Tera <title>
metas Cnincok Tera <meta>
styles Onpepenexnst kackagHblx Tabnuu, cTunemn
body attribs ATpnGYThI BHYTpY Tera <body>
body Cognepxumoe Tera <body>
navbar CTpoka HaBuraumu, onpeaenseMas nosb3oBaTesiem
content Copepxunmoe CTpaHuLpl, onpeaensemMoe nob3osarenem
scripts O6bsaBneHns JavaScript BHU3y LOKyMeHTa

Muorwue 610k 13 TabI. 3.2 MCHOIBb3Y 0TS caMuM paciiperueM Flask-
Bootstrap, moaToMy X IepeotpeesieHne MOKET BbI3bIBATh TPOOJIEMBI.
Hanpumep, 60ku styles u scripts peaimsyroT MojkjIoueHne (hailios
Bootstrap. Eciu st Hy K1 IPUIOKEHUsT TOTPeOyeTCst 4TO-TO J0OABUTh
B HEMyCTOl OJI0K, MCMoMb3yHTe hyHKImo super () u3 Jinja2. Hampuwmep,
HIDKe TIOKA3aHO0, KaK CTeyeT MepeorpeiesisiTh OI0K scripts B MpOU3BOJI-
HOM 111abJI0He, YTOOB! J06aBUTH B HErO HOBBIN (haiiu JavaScript:
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{% block scripts %}

{{ super() }}

<script type="text/javascript" src="my-script.js"></script>
{% endblock %}

HecTaHAapTHbIe CTpaHWUbl C coobuleHnsmmn
06 owmnbkax

ITpu BBOJIE HEMOMYCTUMOTO MAPIIPYTa B aJiPECHYIO CTPOKY Opaysepa cep-
Bep BO3BpAIAeT CTpaHUIly ¢ KojoM ooy 404. CrpaHuiia o ymMorda-
HUIO BBITJISIAAT TJIOCKO M HEIPUBJIEKATEJbHO U BBIOUBAECTCS M3 OOIIEro
cTiIIsE opOpPMIIEHNS CTPAHUIL, NCTIOTB3YIoMmuxX Bootstrap.

®peiimBopk Flask mossosisier npusiokeHnsiM onpeessith coO6cTBeH-
Hble CTPAHUIBI ¢ COOOIIEHUAMU 00 OIUOKAX, KOTOPble MOI'YT OCHOBBI-
BaThCs Ha MIabJOHAX, MOAO00HO CTPAHUIAM JJIST IEUCTBYIONIUX MapIIpy-
toB. Haubojiee tunmunbiMu ommbkamu siBasiorest 404 (BosHUKaoOIast
IIPH TIOTBITKE 0OPaTUTHCS K HecylecTByomiel crpanuiie) u 500 (BosHuU-
Karo1asi, KoTjia CepBepHbIN KO/l TeHepupyeT uckaodenue). B mpumepe 3.6
MOKA3aHO, Kak 106aBUTh CBOM 06PaBGOTUMKY JIJIS OTUX JABYX OIITHOOK.

Mpumep 3.6 < hello.py: HeCTaHAAPTHbLIE CTPAHULLbI C COOOLLIEHUSAMU
00 owmnbkax

@app.errorhandler (404)
def page not found(e):
return render template('404.html'), 404

@app.errorhandler (500)
def internal server error(e):
return render template('500.html"), 500

Kak u ¢yHKIME TpecTaBieHst, 00paboTINKN ONMOOK BO3BPAIAIOT
orser. OHM TaKKe JOJKHBI BO3BPAIATh YUCIOBOM KO/ COCTOSIHHUSI, COOT-
BETCTBYIOLIMIA OIIIOKE.,

[Ia6.101b1, UCIIOAB3YeMbIe B 00paboTYNKaX OMIMOOK, IPUIETCs Hallu-
catb caMuM. OHU JOJKHBI UMETh TY K€ CTPYKTYPY, YTO U 00BIYHBIE CTPa-
HUIIBI, TO €CTh B IAHHOM CJIy4ae OHU JIOJKHbBI BKJIIOUATh CTPOKY HABHUTA-
LMY U HasdBaHKe CTPAHMUILbI, OTpasKkaroliee coodIeHe 06 ommoke.

Camblii IpocToii crrocob HarvcaTh Takue MadJI0HbI — CKOTUPOBATH CO-
nepskumoe templates/user.html B templates/404.html v templates,/500.html
U 3aTe€M U3MEHMTD B 9TUX JBYX HOBBIX (paiiIax sJIeMEHT ¢ Ha3BaHUEM CTpa-
nuibl. Ho mpy TakoM moaxoze BO3HUKAET Macca IIOBTOPSAIONIErocs KOJA.

W36exath 1yOInpoBaHusI HOMOKET MOAAeP/KKA HACIeA0BAHNS A I0-
HOB B Jinja2. [To ananoruu ¢ pacimpenuem Flask-Bootstrap, onpeserisiio-
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muM 6Ga3oBbI MIAGJIOH ¢ OCHOBHOM CTPYKTYPOH CTPAHUII, MPUIOKEHIE
TaKKe MOKET ONPEeTUTh COOCTBEHHBIH Ga30BbIil MAOJ0H C YTOUHEHHON
CTPYKTYPOH CTpaHMIL, BKIIOYAIONINI CTPOKY HABUTAIIMN U OCTABJISIONINIA
OIpefleNIeHNe COAEPKIMOTO CTPAHUIIBI 32 MPOM3BOAHBIMU IMa0IOHAMI.
B upumepe 3.7 npusopurcs daiin templates/base.html — nosbiii mabI0H,
HacJeaymuid mabaoH bootstrap/base.html w oNpenesSIONIAI CTPOKY
HaBUTAIUH, CaM CJIy KAl 6asoBbIM MAGIOHOM JIJIsT APYTUX MabJIOHOB,
Takux Kak templates/user.html, templates,/404.html v templates/500.html.

Mpumep 3.7 <« templates/base.html: 6a30BbIi LWAGNOH NPUNOXEHUS
CO CTPOKOW HaBurauum

{% extends "bootstrap/base.html" %}

{% block title $%}Flasky{% endblock %}
{% block navbar %}
<div class="navbar navbar-inverse" role="navigation">
<div class="container">
<div class="navbar-header">
<putton type="button" class="navbar-toggle"
data-toggle="collapse" data-target=".navbar-collapse">
<span class="sr-only">Toggle navigation</span>
<span class="icon-bar"></span>
<span class="icon-bar"></span>
<span class="icon-bar"></span>
</button>
<a class="navbar-brand" href="/">Flasky</a>
</div>
<div class="navbar-collapse collapse">
<ul class="nav navbar-nav">
<li><a href="/">Home</a></1i>
</ul>
</div>
</div>
</div>
{% endblock %}

{% block content %}
<div class="container">
{% block page content %}{% endblock %}
</div>
{% endblock %}

bBsok content aToro mabioHa COAEPIKUT TOJBKO KOHTEHHEPHBIN a1e-
MeHT <div>, 06epThIBAIONMIT HOBBIIT ITyCTOl 6JI0K ¢ NMeHeM page content,
KOTOPBIN MOJKET OBITH ONpe/ieJieH B TPOU3BOIHOM MabJIoHe.
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[Tabm0HBI B NPUIOKEHUN Tereph OyAyT HACAe0BaTh 9TOT MabJ0H
BMecTo OazoBoro mmabsona u3 Flask-Bootstrap. B npumepe 3.8 nokasa-
HO, HACKOJIBKO IIPOCTO TEIlephb OIPE/E/IAeTCs CTpaHua ¢ coodmeHneM 0o
oumbke 404 Gnarogaps HacuaegoBanuio mabaona templates/base.html.

Mpumep 3.8 <« templates/404.html: cTpaHuua c coobLieHrnem
006 owmnbke 404, ncnonbaytowlasi HacnegoBaHue wabnoHa
{% extends "base.html" %}

{% block title $%$}Flasky - Page Not Found{% endblock %}

{% block page content %}
<div class="page-header">
<hl>Not Found</hl>

</div>
{% endblock %}

Ha puc. 3.2 okasaHo, Kak BBITVISIAUT 9Ta CTpaHKIla B Gpaysepe.

en0o Flasky - Page Not Found 7

(€| [ +] (@ tocalhost:5000

Not Found

Puc. 3.2 < HectangaptHasa cTpaHmua
¢ coobueHnem 06 owndke 404

Tenepb MOKHO YIPOCTHUTH 1A0JIOH templates/user.html, yHacienosas
B HeM 6a30Bblii MAaGJI0H TIPUIIOJKEHNUS, KaK TIOKa3aHo B ipumepe 3.9.

Mpumep 3.9 < templates/user.html: ynpoLieHHbIN WabioH CTpaHuLL,
MCNOb3YIOWMIA HacnenoBaHne

{% extends "base.html" %}
{% block title $}Flasky{% endblock %}

{% block page content %}
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<div class="page-header">
<hl>Hello, {{ name }}!</h1>

</div>

{% endblock %}

Ecnn y Bac yxe ecTb KOMus pero3nutopmsi C UCXOAHLIMU TEKCTaMU MPUIOXEHNI
< c caitta GitHub, Bbl MOXeTe BbINOAHUTL KOMaHay git checkout 3¢ n nonyunts 3Ty
BEPCUIO MPUOXEHUS.

CcbINKN

Jlio6oe npuiokenne, uMeolee 6ojiee OHOTO MaplIpyTa, HEM3MEHHO
JIOJKHO BKJIIOYATH CCHLIKH, CBS3bIBAIOIINE PA3Hble CTPAHUIIBI, TAKHE KAK,
HaIpUMep, CCIITKU B CTPOKE HABUTAIINN.

IIpoctoe Brmouenue agpecoB URL B Bume CChIIOK HETIOCPENCTBEHHO
B abJIOH ellle BO3MOKHO JIJIsl TPUBHUAJIBHO TIPOCTHIX MAPIIPYTOB, HO JJIsT
IITHAMUYECKUX MapIIpyTOB C TIePEMEHHBIMI KOMITOHEHTAMU B aapecax
URL rakoii npuem Hukyna ve rogutcs. Kpome toro, sisubie ajpeca URL
B mabJI0HAX CO3/IAI0T HEKEJIATETbHBIE 3AaBUCUMOCTH MEK/LY MapPIIPYTAMHU.
Ecui BiocieicTBuu Oy/I€T IPUHSITO PEIIEHUE O PEOPTAHU3AIINH CHCTEMBI
MapIIpyTOB, CCHIKU B IaOJI0HAaX MOTYT OKa3aThCsT HEAEHCTBUTETbHBIMHU.

Yro6bl n3beskarh atux mpobiem, Flask nmpegocrasiisier Bcromoraresib-
nyio gynkiuio url for (), koropaa renepupyet agpeca URL n3 nnpopma-
1, xpansiieiics B kapre ajgpecos URL npunoxkenus.

B npocreiiiem ciyuae ata GyHKIUS TpUHUMAeT UM HYHKIUH TIPe/I-
cTaBieHus (MM UMST KOHEYHON TOYKHW MapIIpyTa, ONPeNeJIeHHOTO C TI0-
MoIbIo app.add url route())n Bozpamaet rotossrii axpec URL. Hampu-
Mep, B Tekyieii Bepcun hello.py Boisos url for('index') BepHer /. Bbizo
url for('index', external=True) BepHeT abecommorabiii agpec URL, To
ecTb B laHHOM cJiydae: http://localhost:5000/.

OTtHocuTenbHble agpeca URL ncnonb3ytoTcs ons opraHusaumm CBSI3el Mexay
MapLipyTamu BHYTpU npunoxeHus. AbcontoTHble agpeca URL HeobxoanMbl TONb-
KO AJ191 CCbINIOK, KOTOpble OYAYT NCNONb30BaTLCH 3a NpeaenamMmn NpunoxeHus. Ta-
Kne CCbUIKM, Hanpumep, MOXHO OTMNPaBATb MO ANIEKTPOHHON MoYTe.

[unamuueckue azgpeca URL MOXHO reHepupoBaTh € ITOMOIIBIO
bysarIm url for(), nepenasas el IMHAMUYECKNE YAaCTH B BUJIE UMCHO-
BaHHBIX aprymenToB. Hampumep, BpI3oB url for('user', name='john',
_external=True) BepHeT http://localhost:5000/user/john.

B nmenoBaHHBIX aprymMeHTaxX (QyHKIUN url for() MOXHO nepegaBaTh
He TOJbKO AUHAMHUYECKHE YacTU MapuIpyToB. JIroOble IOTIOJHUTEb-
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HbIE apPTYMEHTBI OHa 0OABUT B CTPOKY 3anpoca. Hanpumep, Bbi3oB url
for ('index', page=2) BepHeT /?page=2.

CTaTtunydeckune gannbl

BeO-11pusiosKeHust COCTOSIT He TOJIBKO U3 MPOrPAMMHOTO KOJA HA SI3BIKE
Python u ma6m0H0B. BOJBITMHCTBO MPUIOKEHUN TAKKE HCIOJIB3YET
craTrdyeckue (Hailsibl, Takue Kak H300paskeHust, CIIeHapU K Ha sI3bIKe Java-
Script u tabsmiet cruseit CSS, cChIIKU Ha KOTOPbIE IPUCYTCTBYIOT B pa3-
metke HTML.

BeriomHuTe, Kak B riiaBe 2 Mbl HEOKUJAHHO OOHAPYKUJIM DJIEMEHT
static B kapre agpecoB URL npusoskenust hello.py. TlosiBienue atoro
sJieMeHTa 00YCJIOBJIEHO T€M, YTO CCHIJIKU HA cTaTuYecKue (Hailibl nHTep-
MPETUPYIOTCST KaK CIENUATbHBIN MapiupyT /static/<filename>. Hampu-
mep, BbI3oB url for('static', filename="'css/styles.css', _external=True)
Bepuer http://localhost:5000/static/css/styles.css.

C nacrpoiikamu 110 ymosdanuio ¢peiimBopk Flask umer craruueckue
(haiisibl B mojikatasiore static, HAXOANIEMCS B KOPHEBOI TAIKe TIPUJIOKe-
nwst. [pu sxenanun (aiiabl MOKHO OPraHU30BaTh B HOAKATAJIOIM BHYTPH
atoit nanku. Korma cepsep nosyunt URL u3 npeabiayiero npuMepa, on
CreHepUpyeT OTBET, BRIIOYAIOIINI cojepskumMoe daiina static/css/styles.css.

B mpumepe 3.10 mokazaHo, Kak MOXKHO HOAKJIIOUUTD SIPJIBIK favicon.ico
B 6a30BOM M1abJIOHE JIJIsT OTOOPAsKEHUsI B a[PECHOIT cTpOKe Gpayaepa.

0,

Mpumep 3.10 < templates/base.html: onpeneneHns apneika carta
(favicon)

{% block head %}

{{ super() }}

<link rel="shortcut icon" href="{{ url for('static', filename = 'favicon.ico') }}"
type="1image/x-icon">

<link rel="icon" href="{{ url for('static', filename = 'favicon.ico') }}"

type="image/x-icon">
{% endblock %}

Omnpezeniennie sipJibika gobaBieHo B konel 6joka head. Obparure BHU-
MaHue Ha BbI30B SUPEr (), KOTOPBIN BBITIOJHSIETCS JIJIT COXPAaHEHUS COJlep-
JKMIMOTO, OIIPEIEIAEMOro Ga30BhIMU IIA0JIOHAMM.

(o] Ecnun Y BacC yXxe eCTb Konma perno3ntopuns ¢ NCXOAHbIMUN TEKCTaMn I'lpI/IJ'IO)KeHI/II7I

< c caitta GitHub, Bbl MOXeTe BbINOAHWUTL KOMaHay git checkout 3d u nonyunts aty
BEPCUIO NPUSIOXEHMS.
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/\oKaAn3auns AaT N BpeMeHu C NOMOLLIbIO
Flask-Moment

O6paboTka aT 1 BpeMeHH TepecTaeT ObITh TPUBHATBHOMN, KOT/IA TPHIIO-
JKEHUE OKa3bIBAETCSI OCTYITHBIM JIJIST TOJIb30BaTe el M3 PA3HBIX YTOJIKOB
MUpa.

Yro6bI He 3aBUCETH OT TeOTPAGUIECKOTO MECTOTIONOKEHUST KAKIOTO
[OJIb30BATEISA, CEPBEP JMOJKEH PABOTATh ¢ HEKOTOPBIM YHUBEPCATHHBIM
[peJACcTaBJIeHIEeM BPEMEHH, TI09TOMY Ha cepBepax OObIYHO HCIOJIb3YeT-
cst yHuBepcasibHoe KoopanuupoBanuoe Bpemst (Coordinated Universal
Time, UTC). Oxnaxo, ysuzes Bpemst UTC, MHOTHE T10JIb30BATENN MOTYT
OBITH 06ECKYPAKEHDI, TAK KaK B MOAABISIONIEM OOIBITIHHCTBE OHU TIPE]I-
MOYUTAIOT BUJETD ATl U BPEMsI B CBOEM YaCOBOM Mosice, OT(hOPMaTHPO-
BaHHbIE B COOTBETCTBUU C HAIIMOHATbHBIMHY TIPABHJIAMU.

Hawryurmum perienrem Ob110 GbI OTIEPUPOBATH Ha CePBEPEe BPEMEHEM
HCKJTIOUNTETHHO B YacoBoM mosice UTC u oTipaBisaTh ero 6paysepy, /e
OHO MPe0OPA30BHIBATIOCH OB B MECTHBII YaCOBOH MOSIC U 0TOOPAKATOCh
B COOTBETCTBMM C HAIMOHAJIBHBIMU HacTpoiikamu. Be6-6paysepsl cro-
COGHBI CIIPABUTHCS € 9TOU 3ajlaueii HAMHOTO JIYYIIle, TOTOMY YTO MMEROT
JIOCTYTI K HACTPOWKAM 4acoBOTO Mosica U (hopMaToB OTOOPAKEHMS AT 1
BPEMEHH Ha JIOKAJTbHOM KOMITbIOTEDE.

U takoe pelieHre eCTh — OTJIUYHASI KIUEHTCKas OUGIMOTeKa Ha Java-
Script, orobpajkaiomiast gathl U BpeMsi B Opaysepe, — momentjs. s
dpeiimBopra Flask umeercst pacumpenne Flask-Moment, uarerpupyto-
mee 6ubnmoreky moment.js B mwabaousl Jinja2. Yeranosurs Flask-Mo-
ment MOKHO € TIOMOII[BIO YTUJIUTHI pip:

(venv) $ pip install flask-moment

B mpumepe 3.11 nokazano, Kak BBITIOJTHSIETCS UHUITUATU3AIUS PACIITH-
peHMUSI

Mpumep 3.11 < hello.py: nHnumanmsaums Flask-Moment

from flask.ext.moment import Moment
moment = Moment (app)

ITomumo moment.js, pacuiperue Flask-Moment saBucut Takske or
6ubanoTeKn jqueryjs. It aBe OUOINOTEKH HEOOXOMMMO IIOAKIIOYHTH
rae-to B gokymente HTML — 6o HermocpeacTBEHHO (B 9TOM ciiydae
MPUJETCST YKa3aTh BEPCHUIO), MO0 BHI30BOM BCIIOMOTATETHHON (DYHKITHH,
AKCIIOPTUPYEMOI paciImpeHreM, KOTopasi BO3BpalaeT CChIIIKN Ha ITPOBe-
PEHHbIE BEPCHU 9TUX OHOINOTEK B CETH J0CTaBKH coepskumoro (Content
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Delivery Network, CDN). Tak kak ¢peiiMBopk Bootstrap yske BKIoyaeT
O6UGINOTEKY jquery.s, B JaHHOM CJIydae JOCTATOUHO MOAKIIOUNTh TOJIBKO
6ubnmoreky moment.js. B upumepe 3.12 nokasaHo, Kak cesarh 910 B 6J10-
Ke scripts 6a3oBoro nmabaoHa.

0,

Mpumep 3.12 < templates/base.html: umnopTnpoBaHmne 6MGANOTEKN
moment.js
{% block scripts %}
{{ super() }}
{{ moment.include moment() }}
{% endblock %}

Jliist paboThl ¢ OTMETKaMU BpeMeHH (timestamps) B paciupernu Flask-
Moment umeercs Kaacc moment, ZOCTYIHBLA I UCIIOIb30BAHMs B 11a0-
sonax. B npumepe 3.13 Boinonnsercs nepejada nepeMenHoii current time

B IaGJIOH J1JIsT OTOOPaKEHMSL.

0,

Mpumep 3.13 < hello.py: nob6aBneHne NepPeMeEHHON C AATON 1 BPEMEHEM

from datetime import datetime

Qapp.route('/")
def index():
return render template('index.html',
current time=datetime.utcnow())

A B mupumepe 3.14 moKazaHO, KaK OCYILECTBJIIETCS OTOOpasKeHue
current_time B mabsowe.

o,

Mpumep 3.14 < templates/index.html: oTobpaxeHre oTMeTKM
BpeMeHn ¢ nomoubio Flask-Moment

<p>The local date and time is {{ moment (current time).format ('LLL') }}.</p>
<p>That was {{ moment (current time).fromNow(refresh=True) }}</p>

Boizos format ('LLL') 0TOOPasUT AaTy U BPEMs B COOTBETCTBUHM C JIO-
KaJIbHBIM YaCOBBIM MOSICOM W HAIIMOHAJIbHBIMU HACTPOWKAMMU Ha KJINEHT-
CKOM KOMIIbIOTEPE. APTyMEHT ompesessieT hopMaT orodpaskeHust, oT 'L
10 'LLLL', B 3aBHcuMOCTH OT Tpebyemoit geranbHoct. Dynkuns format ()
MOJKET Tak)ke IIPUHUMATD HeCTaHAapTHbIE crielindukaTopsl hopmara.

Boi3o fromlow () Bo BTOpoii cTpOKe 0TOOPA3UT BPEMsI B CEKYH/IaX OTHO-
CHUTEJIHHO YKA3aHHOTO B MEPEMEHHO 1 aBTOMATHYECKH GYIeT OGHOBISATH
ero ¢ TeueHreM BpeMeHu. IlepBoHavaIbHO 9TO BpeMst GyIeT 0TOOpakeHO
Kak cTpoka «a few seconds ago» (HECKOIBKO CeKyH/I ToMy Hazan). Ho tak
Kak mapameTp refresh BBIHYKIAET MOCTOSTHHO OOHOBJISITH TIPOIIE/IIEe
BPEeMsI, TO €CJIM OCTaBUTh CTPAHUILY OTKPBITON Ha HECKOJIBKO MUHYT, MOK-



S6 < Yactb | BeeaeHve B Flask

HO YBUJIETH MOCJIEA0BATEIBHO CMEHSIONINE IPYT APyTa HAAMNUCU «a Mi-
nute ago» (MIUHYTY TOMY Ha3aj), 3aTeM «2 minutes ago» (2 MUHYTHI TOMY
Hazaj) 1 Tak jajee.

() Ecnm y Bac yxe ecTb KOMWs Peno3nTopusi C UCXOAHLIMU TEKCTAMM MPUIOXEHNI

v c cavita GitHub, Bbl MOXeTe BbINOAHUTL KOMaHAy git checkout 3e n nonyunTb aTy

BEPCUIO NPUNOXEHUS.

Pacuupenne Flask-Moment skcrnoptupyer Takske MeTomsl format (),
fromNow (), fromTime (), calendar(), valueOf() m unix() w3 momentjs. 3a
JIOTIOJTHUTETbHON MH(pOpMaIneil 0 BO3MOXKHOCTSIX yIpaBJjieHus: (opma-
TUpoBaHWeM oOpaiaiitech K gokyMeHTtanuu: http://momentjs.com/
docs/#/displaying/.

g Pacwupenue Flask-Moment npegnonaraert, 4To OTMETKM BPEMEHM, NOCTynaoLme

CO CTOPOHbI cepBepa, ABAATCSA NPocTbiMu 06bekTamu datetime n cooTeeTcTBYIOT

yacosomy nosicy UTC. 3a gononHutenbHom nHdopmaumen o6 obbektax datetime

N X BOBMOXHOCTSIX o6paLlaiTech K IOKyMeHTaLmMmM ¢ onncaHnem naketa datetime
B cTaHOapTHoM 6ubnuoTeke Python: http://bit.ly/datepack.

Crpoku, orobpakaeMbie paciuuperrem Flask-Moment, MOKHO JioKa-
JIM30BaTh Ha PasHble I3bIKM. SI3bIK MOKHO BbIOpPATh B 1A0JIOHE, IIepeIaB
KOJI sI3bIKA B BBI30B (PyHKIMH lang ():

{{ moment.lang('es") }}

BOOpy>K€HHbIe npueMamu, O6Cy}KJIaB]_HI/IMI/ICH B ATON TJiaBe, BbI CMOJKE-
TE€ Co3aBaThb AJIsI CBOUX Be6-HpI/IJIO>KeHI/Iﬁ COBpEMEHHbIE B€6-CTpaHI/IHbI,
APYKECTBEHHDbIE TTO0 OTHOIIECHWIO K IOJIb30BaTEJIAM. B cnez[ylomef/’l TrJia-
B€ Mbl paCCMOTPUM e€l1e O/IUH aCIIEKT H13.6JIOHOB, He 38.TpaI‘HBaBIHHﬁCH
B ATOI TJIaBe: B3aUMOJIEMCTBUE C TI0JIb30BaTEIEM ITOCpe/ICTBOM Be6-(fb0pM.
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Beb-dpopmbl

O6beKT 3ampoca, ¢ KOTOPBIM MBI TIO3HAKOMUJIUCH B TJIaBE 2, XPAHUT BCIO
nHpopMaIio, OTIPaBICHHYIO KJIWEHTOM BMeCTe € 3alpOocoM. B yacTHO-
cTH, CBOUCTBO request.form obecrmeunBaer 1OCTYI MaHHBIM (hOPMBI, OT-
IIpaBJIeHHbIM B 3a11poce POST.

HecmoTpst Ha TO 4TO BO3MOKHOCTEH 0ObeKTa request BIOJIHE J0CTa-
TOUHO /17151 06pabOTKU BeO-(HOPM, CYIIECTBYET MHOKECTBO 3aj1a, KOTOPbIE
OBICTPO MOTYT CTaTh YTOMUTEJIbHBIMU. J[ByMsI IPUMepPaMU TaKUX 3a/a4d
MOTYT CIY:KUTh co3fanue paamerku HTML s ¢hopm u nnposepka nam-
HBIX, TIOJIYYEeHHBIX € (POPMOTA.

Pacuupennvie Flask-WTF! gemaer pabdory ¢ hopmamut HaMHOTO HoJiee
npustHON. 1o cyTH, 3TO paciMpenue IBJAsSeTcst 00ePTKON BOKPYT MaKeTa
WTForms?

Yeranosuth pactumpenne Flask-WTF Bmecte co BceMu €ro 3aBUCHMO-
CTSIMU MOKHO C TIOMOTIBIO YTUITUTHI pip:

(venv) $ pip install flask-wtf

3allMTa OT NOAAAKN MeXKCaNTOBbIX
3anpocos

ITo ymonuanuio Flask-WTF zammmiaer Bce (OpMbI OT aTak, OCHOBaH-
HBIX Ha TOJ|jIesIKe MeskcaiToBbixX 3anpocoB (Cross-Site Request Forgery,
CSRF). Cyrb ataku CSRF 3ak/iodaercst B TOM, 4TO 3JI0HAMEPEHHBIN BeO-
CaiT OTIIPABJISIET 3ATIPOCHI IPYTOMY BeO-CaiiTy, Ha KOTOPOM aBTOPU30BaHA
sKepTBa’,

Jlnst peanuzariuu 3amuth ot atak Buga CSRF Flask-WTF tpebyet ot
MPUJIOKEHUS HACTPONKY Kifova mugpoBanns. C TOMOIIBIO ATOTO KIT0Ua
Flask-WTF renepupyer mudpoBantbie GJOKU, KOTOPbIE UCTIOIB3YIOTCS

! http://pythonhosted.org/Flask-WTF/.

2 http://wtforms.simplecodes.com/.

3 http://ru.wikipedia.org/wiki/MeskcaiitoBas_noanenka_samnpoca. — [lpum.
nepes.
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JUTST TIPOBEPKU ayTEHTUYHOCTH 3aIlPOCOB, CojepsKaliue JaHHbie (hopMm.
B nipumepe 4.1 nmoxazaHo, Kak HaCTPOUTH KJTIOY 1IH(POBaHUS.

Mpumep 4.1 <+ hello.py: HacTpoika Flask-WTF

app = Flask(_name )
app.config[ 'SECRET KEY'] = 'hard to guess string'

CiioBapb app.config — yHUBEpCaIbHOE XPAHUIIHIIE, UCTOJIb3YEMOE JIJIs
XpaHeHust HACTPOeK (hPEeMBOPKOM, PACIIUPEHUSIMU WU CAMUM TIPUJIO-
skeHueM. JIo6aBJIsITh HACTPOUKU B OOBEKT app.config MOKHO € TTOMOII[BIO
IPUBBIYHOIO CUHTaKcKca oOpaieHus K caoBapsaM. OObeKT ¢ HacTpoiiKa-
MU TaK/Ke UMEeeT METO/IbI [IJIsT UMIOPTUPOBAHUST HACTPOEK 13 (hailyioB min
13 OKPY KEHUS.

[l1s1 XpaHeHus1 yHUBEPCAJIbHOTO Kiioda mudpoBaHus (HpeinMBOpK
Flask u sHexkoTopbie cTOPOHHUE PACHTMPEHUST MCIOIB3YIOT MapaMeTp Ha-
crpoiiku SECRET KEY. Kak ciiejiyeT U3 UMeHU, KPUIITOCTORKOCTD Mmugpo-
BaHMWA 3aBUCUT OT CTECIIEHNU CEKPETHOCTU 3HAYEHU A 9TOTO ITapaMeTpa. Bri-
GupaiiTe JJist CBOMX MPUJIOKEHIIT Pa3HBIE CEKPETHBIE KJFOUHM ¥ XPAHUTE
WX B TaliHe OT APYTUX.

[nsa 6onblue 6€30MacHOCTU CEKPETHbIN KoY CliedyeT XpaHUTb B MePeEMEHHOM
OKPY>XEHWS, a HE B MPOrpaMMHOM Kofe. DTOT NpMeM OnuchIBaeTCs B rnase 7.

IKnaccel popm

ITpu wucnonbzoBaumu pacmupennst Flask-WTF  kakmass Be6-dhopma
npeJcTaBIeHa KJIaccoM, Hacaenyomum kiaace Form. Kmace onpeaensier
CITMCOK TIOJIEH (DOPMBI, KAKI0€ U3 KOTOPBIX MPEACTABIEHO 0OBEKTOM.
K kaxkgaomy o0bEKTYy TOJSI MOXKET OBITh TOAKIOUEH OAWH Win Gosee
sanudamopos (validators), Te TOA BaIWAATOPAME MOIPa3yMeBAOTCS
(byHKIUH, OCYTIECTBIASIONIAE JAOMYCTUMOCTD JIAHHBIX, OTMPaBJICHHBIX
MOJTh30BATEIIEM.

B npumepe 4.2 nokasana npocras Be6-hopma, cCoCTOSIAsT U3 TEKCTOBO-
IO TI0JISA M KHOITKU OTIIPABKH.

Mpumep 4.2 <+ hello.py: onpegenenve knacca Gopmbl

from flask.ext.wtf import Form
from wtforms import StringField, SubmitField
from wtforms.validators import Required

class NameForm(Form) :
name = StringField('What is your name?', validators=[Required()])
submit = SubmitField('Submit')
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[Tossr B hopme ompesiessioTes Kak mepeMeHHbIe Kacca, M KaskA0H mepe-
MEHHOH KJlacca MpUcBanBaeTcss 0ObEKT MOJIs TOTO WM HHOTO TrMa. B mpe-
AblIyleM npuMepe onpezessercs gpopma NameForm, cogepskaliiast TeKCTO-
BOE I0JIe Name W KHONKY oTnpaBku dopmbl submit. Kmace StringField
npejcTaBagerT ajaeMeHT <input> ¢ arpubyrom type="text". Kiacc
SubmitField mpezcrasiisger ajeMeHT <input> ¢ arpubyrom type="submit".
ITepBbIii apryMeHT KOHCTPYKTOPA TOJISI — TEKCT JIJIsk METKH, KoTopast 0y-
net orobpaskarbest psagom ¢ nmojgeM B HTML-dopwme.

HeobsizaTenbHblit aprymenT validators, KOTOPBIH MOKHO BUIETH B BbI-
30Be KOHCTpPyKTOpa StringField B raHHOM IpuMepe, OnpeesisdeT CuCcoK
(byHKITMI TPOBEPKHU TAHHBIX, OTIIPABJICHHBIX TTOJIb30BaTeeM. Bamnatop
Required () rapaHTHpYyeT, YTO M10JIb30BaTeNb HEe CMOKET OTIIPABUTD ITyCTOE
nouie.

BasoBbliit knacc Form onpenensetcs paciumpeHmeM Flask-WTF, noaTomy ero Heo6-
xoammo nmnopTtuposatb n3 flask.ext.wtf. OgHako knaccel nonen n BanuaaTopsbl
MMMOPTUPYIOTCA HEMOCPEACTBEHHO 13 naketa WTForms.

B TabJ1. 4.1 mepedncieHbl Bee KAacChl moieit GopM, oiepKIBaeMble
maketoM WTForms.

Ta6auua 4. 1. NMons popm, noaaepxuusaemsie nakerom WTForms

Tun nong OnucaHune

StringField TekcToBOE none

TextAreaField MHOrocTpo4YHOe TEKCTOBOE MoJe

PasswordField TekCcTOBOE Mnorne A5t BBOAA Napossi

HiddenField CKpbITOE TEKCTOBOE MNoJsie

DateField TekcTOBOE Mnosie, NprHUMaloLLiee 3HaveHne datetime.date
B 3aaHHOM dpopmare

DateTimeField TekcToBOE MnoJse, NpUHMMaloLLee 3HadeHve datetime.
datetime B 3agaHHOM dopmate

IntegerField TekcToBOE MnoJe, NPUHUMAtOLLEE LIESIOYNCIIEHHOE 3HAaYEHNe

DecimalField TekcToBOE nosne, npuHumatoLLiee 3HadeHne decimal . Decimal

FloatField TekcToBOE MnoJie, NPUHMMAaloLLEE BELLECTBEHHOE 3HAYEHVe

BooleanField dnaxok, UMeroLLMin ABa BO3MOXHbIX 3HaveHus: True n False

RadioField Cnmncok pagmokKHOMoK

SelectField PackpbiBaloLLMiiCa CINCOK BapuaHTOB

SelectMultipleField | PackpbiBalowmitcs CIMGOK BAPUAHTOB G BO3MOXHOCTbIO
BbIOOPA CPa3y HECKOJIbKUX U3 HIX

FileField Mone BbIrpy3ku darina

SubmitField KHonka oTnpaeku hopmbil

FormField BcTpoeHHas ¢popma kak nosie BMeLlatoLein Gopmbl

FieldList Cnuvcok nonew ykasaHHoro tuna
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B tab.1. 4.2 npuBOAKUTCS CIIMCOK BCTPOEHHDIX BAJIMIATOPOB U3 MaKeTa
WTForms.
Tabnuuya 4.2. Banpatopsi n3 naketa WTForms
BanupaTtop OnucaHue
Email MNposepseT agpec 31eKTPOHHOW NOYThI
EqualTo CpaBHVBaET 3Ha4YeHVs ABYX NOJE; MOXET NPUroANTLCS AJ18 CpaBHe-
HVsi MAapoJiel NPV BBOAE VX ABAXAbI
IPAddress MNposepsieT ceTeson agpec IPv4
Length lpoBepsieT A/ivHy BBEOEHHOW CTPOKM
NumberRange |MposepseT BXOXAEHNE BBEAEHHOIO 3HAYEHMSA B ONPeAeseHHbI
OyanasoH
Optional JonyckaeT OTCYTCTBME BBEAEHHBIX JAHHbIX B NOJie, NponyckaeT
[ONOJSIHUTENbHbIE BaNIMAATOPbI
Required TpebyeT HanM4unsa BBELEHHOI0 3HAYEHVs B NoJe
Regexp MNpoBepsieT BBEAEHHOE 3HAYEHNE HA COOTBETCTBUE PErYNSPHOMY
3Ha4YeHuIo
URL MNpoeepsieT agpec URL
AnyOf MNpoBepsieT BBEAEHHOE 3HAYEHNE HA COBMaAeHWE C NtoObiM 13 crincka
[ONYCTUMBIX 3HAYEHWIA
NoneOf MNpoBepsieT BBEAEHHOE 3HAYEHNE Ha OTCYTCTBME COBMNAAEHUS
C N06bIM 13 CNUCKA HEA0MYCTUMBIX 3HAYEHWIA

OTobpakeHne ¢dopm B8 dopmaT HTML

[Tosiss popm B mabiaoHaX TPUHUMAIOT BUJ[ BBI3BIBAEMBIX METOJIOB, TIPH
BBI30BE KOTOPBIX IIPOMCXOAUT oTOOpaxkeHue 1oseil B pasmerky HTML.
Ecau 1penosnoxRkuTs, 4To (OYHKIM [IPe/ICTaBIeHU IIepeaeT IK3eMILIAP
NameForm B mabJI0H B BUjIe apryMeHTa ¢ iMeHeM form, mabJIoH MOKET cre-
nepupoBath rpoctyio HTML-dopmy, kak nokasano Huke:

<form method="POST">
{{ form.name.label }}
{{ form.submit () }}
</form>

13

{{ form.name()

KowneuHo, nmosyuwuBiiasicst hopMa Oy/IeT BBITJISIIET TOBOJIBHO YHBLIOMN.
Yro6bl yJAYYIIUTh BHEITHWHA BU (DOPMBI, METOJIAM MOYKHO MEpEiaBaTh
JIOTIOJTHUTEJIbHBIE apI'yMEHThI, KoTopbie OyayT peobpasosanbl 8 HTML-
aTpubyTel. Hampumep, Jist 1oJiell MOJKHO yKaszath arpuOyT id uiu class
u onpesiesinTh ctusiu CSS:
<form method="POST">

{{ form.name.label }} {{ form.name(id="my-text-field")

{{ form.submit() }}
</form>

1
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Ho, naske nmest Bo3aMoskHOCTB onpesiesisith HTML-arpuby o, st ipu-
BeeHnsT GOPMBI K JKeTaeMOMY BHEIITHEMY BU/LY TPEGYETCS TTPUIOKUTD Cy-
I[ECTBEHHBIE YCUIIHS, TIOITOMY JIYUIIEe UCTIOIh30BATH COOCTBEHHBIE CTHLIH
dopm u3 dpeiimBopka Bootstrap Besze, rae TopK0 Bo3MOKHO. Paciimpe-
nue Flask-Bootstrap npemocraBiisieT BBICOKOYPOBHEBYIO BCIIOMOTATE b=
Hy1o GpyHkuuio aast orobpakerns hpopmbr Flask-WTF ¢ ucnosbsobanuem
ctiiieil Bootstrap eIMHCTBEHHBIM BBI30BOM. Tak, MpeAbIAyIIyIo (hopMy
MOKHO OTOGPA3UTH CIEAYIONTIM 06pa3oM:

{% import "bootstrap/wtf.html" as wtf %)
{{ wtf.quick form(form) }}

JlupexTrBa import geficTBYeT MOA0OHO OHOUMEHHON MPEKTUBE SI3bI-
Ka Python 1 mo3BoJisieT IMIOPTUPOBATH U UCITOJIB30BATh 3JIEMEHTHI 111a6-
JIOHOB B Ipyrux 1absionax. VIMmopTupyemsiii 3xech daiia bootstrap/wtt.
html ompezensieT BeroMoraTeabHbie (QYHKIMH s 0TOOpaskeHust hopMm
Flask-WTF ¢ ucnosnbssoBanuem crueit Bootstrap. @ymknus wtf.quick
form() mpunumaer o6bekT hopmbl Flask-WTF u orobpaskaer ero ¢ wuc-
TOTb30BAHMEM CTHIIEH 0 yMordanmio Bootstrap. TTomHbiil mabmom mist
npustokenus hello.py npuBoauTest B ipumepe 4.3.

Mpumep 4.3 <+ templates/index.html: ncnonb3oBaHmne paclumpeHnn
Flask-WTF un Flask-Bootstrap ons otobpaxeHus Gpopmbl

{% extends "base.html" %}
{% import "bootstrap/wtf.html" as wtf %)

{% block title $}Flasky{% endblock %}
{% block page content %}
<div class="page-header">

<hl>Hello, {% if name %}{{ name }}{% else %}Stranger{% endif %}!</hl>
</div>
{{ wtf.quick form(form) }}
{% endblock %}

O6macth COMEPKUMOTO B TTAGIOHE TETEPh AEJUTCS Ha JBa Pasjera.
I[TepBBIil pasfesn — 3ar0JOBOK CTPAHUILBI, T7Ie OTOOPAKACTCST IPUBETCTBHE.
311ech UCII0JIb3YeTCs YCJI0BHAS IMPEKTUBA. YCIOBHBIE IMPEKTUBBI B Jinja2
umeiot hopmar {$ if variable $}...{%else %}...{% endif %}. Ecom ycioBue
OIleHUBAETCs Kak True, 0TOOpaKaThest OYET TO, UTO HAXOIUTCS MEK/LY JIU-
pekruBamu 1f u else. Eciiu yesioBue orjeHUBaeTCst Kak False, oToGpaKkaTh-
cs1 GyJIeT TO, UTO HAXOMUTCS MEXIY AupeKkTuBaMu else u endif. ITabmoH
B ipumepe otobpasut crpoky «Hello, Stranger!» (Ilpuser, Hesnakomer!),
ecsiu pu obparieHnu K mabJaoHy apryMeHT name He Gyzer onpeaesaet. Bo
BTOPOM paszesie ¢ nomombio dynkunu wtf.quick form() orobpaxkaercs
00beKT NameForm.
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Ob6paboTia dopm B hyHKUNNX
NPeACTaBAeHUS

B HoBoii Bepcun hello.py dyHkiusa npencrasieHus: index () oroOpasuT
dbopmy 1 noayuur ee pannbie. OOHOBIEHHAs Bepcust GyHKIMM index ()
MIPUBOUTCS B IpUMepe 4.4.

Mpumep 4.4 <+ hello.py: MeToabl MapLLPYTOB

Rapp.route('/', methods=['GET', 'POST'])
def index():
name = None
form = NameForm()
if form.validate on submit():
name = form.name.data
form.name.data = "'
return render template('index.html', form=form, name=name)

AprymeHT methods, J06aBIeHHbBII B JeKOpaTOp app.route, coolduaeT
dpeiimBopky Flask, uro on gosken sapeructpupoBaTh QYHKIUIO IPE/I-
craBjieHUs Kak o6paboTunk sanpocos GET u POST. Korza aprymenT methods
OTCYTCTBYET, (DYHKIIMSI TIPEICTABICHUS PETUCTPUPYETCS TOTBKO IS 06-
paboTKK 3a1pOCOB GET.

JloGaseHue Metosta POST B CIIMCOK HEOOXOIMMO TTOTOMY, UTO OTITPAB-
Ky (opMm ymnobHee mpousBoaAnuTh MeTOHOM POST. (DOPMBI MOKHO TaKKe
OTHpaBJATh MeTonoM GET, HOo GET-3armpochl He MMEIOT TeJia, U JaHHble
TepealoTcs B BUe TapaMeTpoB cTpoku 3anpoca B URL, koTopas BuaHa
B aJpecHoii cTtpoke OGpaysepa. I1o 3T0il 1 HEKOTOPHIM APYIUM IIPUUMHAM
oTIpaBKy (hOpM TIPEANTOUTUTETbHEE BBITTOJTHATH METOZOM POST.

JlokasibHast epeMeHHast name OygeT XpaHUTh UMSsI, BBEIEHHOE TI0JIb30-
BaTesieM. Eciii 1oJib30BaTe b OCTABUT TIOJIE TIYCThIM, IIepeMeHHast Oyaer
WHUNMAIN3UpoBaHa 3HaueHreM None. (DYHKIUS TIpeCTABIEHIS CO3MACT
AK3EMIIIISIP Kyracca NameForm, TpUBOIMBIIIETOCS BHITIIE, /1S TTPE/ICTABJIEHUS
dopmbl. Metoy validate on submit () dopmbl BepHeT True, ecim oHa OblIa
OTIIPABJIEHA TI0JIH30BATEIEM U JIAHHBIE TIPOIILIA TPOBEPKY BCEMU BaJn/Ia-
Topamu noueil. B mobbix apyrux ciaydasx validate on submit() BepHer
False. 3nauenue, BO3BpalllaeMoe 3TUM METOJIOM, MOKET CJIYKUTh OCHOBOM
JUIS IPUHATHS PEIIEHU 0 He0OOXOMMOCTU 0TOOPasKeH Wi 00paboTKK
bopmpbr.

ITpu epBoM 0OpAIleHU T TTOJIH30BATENSI K MIPUJIOKEHUIO CEPBEP MOJTY-
4T 3anpoc GET 6e3 TaHHBIX (POPMBI, T0aTOMY validate on submit () BepHer
False. Tesio uHCTpYKIMHK 1f OYyI€T IPOIYINEHO, U B OTBET HA 3a1IPOC OyIeT
BBINIOJIHEHO OTOOpaskeHue maba0Ha, KOTOPBINA HOJIY4YUT 00beKT GOPMbI 1
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MepeMEHHYIO name co 3HadeHneM None B BHUJIe apTyMEHTOB. B pesysibrate
0JIb30BaTE/ b YBUAUT (DOPMY B OKHE Gpayaepa.

Korna monbp3oBaTesib 3aTI0THUT W OTHPABUT (HOPMY, cepBep TOJYyIUT
sampoc POST ¢ mannHbiMu. Metox validate on submit() BBI3OBET Bammza-
TOp Required (), mMomgkIOYEeHHBIH K 1TOJTIO name. Ecam moJie HerrycToe, OHO
OyJIeT MPUHSTO BATUIATOPOM U validate on submit () Bepner True. [Tocre
ATOTO UMsI, BBEJICHHOE TIOJIb30BATE/IEM, CTAaHET JHOCTYITHO Yepe3 aTpuibyT
data mosist. B Teste MHCTPYKINHU 1 5TO MMst GyeT IPUCBOECHO JIOKATbHOI
[epEMEHHOI nane, 1 3aTeM 1oJie GOPMBbI OYAET OUUIIEHO MyTEM MTPUCBaK-
BaHMs IIyCTOi cTpokn atpubyty data. BeizoB mMeTtona render template ()
B MOCJIE/IHEH CTPOKEe 0TOOPA3UT 1IAOIOH, HO HAa 9TOT pa3 apryMEHT name
OyeT copepsKaTh UMt 13 (hOPMBbI, U IPUBETCTBYE MOJIYIUTCS TIEPCOHATIN-
3UPOBAHHBIM.

() Ecnm y Bac yxe ecTb KOMWs Peno3nTopusi C UCXOAHLIMU TEKCTAMM MPUIOXEHNI
< c caitta GitHub, Bbl MOXeTe BbIMOHWUTL KOMaHAy git checkout 4a n monyunts 3Ty
BEPCUIO MPUOXEHUS.

Ha puc. 4.1 nmokasano, Kak BeIISIAUT GopMa B OKHe Opaysepa, Korjia
TT0JTh30BaTeJb BIIEPBBIE 3aXO/UT Ha caliT. B oTBeT Ha oTmpaBKy (HOPMBI
MPUJIOKEHWE BBIBEIET MMEPCOHATM3UPOBAHHOE NpuBeTcTBUE. [Ipm aTOM
dhopma Bee etre Gyaer 0ToOpakaThCsl BHU3Y, TOITOMY MOJIb30BATE b CMO-
JKET BBECTH U OTIPABUTH JIpyroe uMs. [Ipuiioskenue B 9TOM COCTOSTHUN
n300pakeHo Ha puc. 4.2.

[-NaXs} Flasky s

[ @ localhost:5000

Hello, Stranger!

What is your name?

Submit

Puc. 4.1 < Beb6-dopma Flask-WTF
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8eo0e Flasky A

[ Iocathost:5000

Hello, Dave!

What is your name?

Submit

Puc. 4.2 « Be06-dopma nocne oTnpasku

Ecom nosb3oBatesh oTIpaBuT (hopMY ¢ HE3aTOJHEHHBIM TTOJIEM, BaJI-
matop Required () oGHApYKUT OMIMOKY, KaK TTOKa3aHO Ha puc. 4.3. OTMeTh-
Te, KaKk MHOTO (DYHKITMOHAJIBLHOCTH BBI TIOJydaeTe aBTOMAaTUIECKU. ITO
OTJIMYHBIN TTPUMeEP, TTOKA3bIBAIOIINHN, KaK MHOTO MOTYT JIaTh TIPUJIOKEHN-

806 Flasky d

[ @ localhost:5000

Hello, Stranger!

What is your name?

|

This field is required.

Submit

Puc. 4.3 < Beb-dopma,
B KOTOPOW BannaaTop o6Hapyxmn omnokKy



haBa 4. Beb-popmbl % BS

SM TIIATEJIBHO CIPOEKTUPOBAHHBIE paciinpenus, takue Kak Flask-WTF
n Flask-Bootstrap.

MNepeaspecauns1 U ceaHchl

[Mocnennss Bepcust hello.py nmeer 1pobieMy, CBA3aHHYIO ¢ yA0OCTBOM
WCTIONB30BaHMsA. Ecam BBeCTH M OTIIPABUTHh MM, a 3aT€M MIEJKHYTh Ha
kuonke Refresh (O6noBuTh) Gpaysepa, Opaysep BbiBegeT 00€CKYpPasKu-
BaloIlee MpeAyIpeskacHre, TIpejiyiarad MOATBePAUTD TOBTOPHYIO OTIIPaB-
Ky (GOpMBIL. TO MPOUCXOIUT MOTOMY, YTO B OTBET Ha TpebOBAHUE MOJb-
30Baresist OGHOBUTH CTPAHUILyOpay3ep MBITACTCST BBIMTOJHUTD TOCIETHII
sarpoc. Eciu mocseaum 6b11 POST-3a11poc ¢ TaHHBIMEU (hOPMBI, OTIePAITUsT
OOHOBJICHUST CTPAHUIIBI MOKET BBI3BATH [TOBTOPHYIO OTIPABKY (hOPMBI,
YTO JJAJIEKO He BCeTr/ia SABJISETCS JKeJIaTeIbHBIM.

MHorue mosp3oBaTes i He TTOHUMAIOT CMbICIa mpexynpeskaenHns. 1o
3TON NMPUUYMHE CUUTAETCS XOPOoIlei MPaKTUKOW HUKOT/IA He OCTaBJISAThH
POST-3ampoc rnocaeHum.

JloGuThCsT BTOTO MOKHO, OTBedast Ha POST-3aIIpOCHI KOIOM nepeadpe-
cayuu. Ilepeagpecanss — 9To OTBET CIIELUAJIBHOIO THUIIA, BKJIIOYAIONIUI
azpec URL Bmecto crpoku ¢ pasmerkoir HTML. Korga 6paysep mpu-
MeT TaKOHW OTBET, OH BBIITOJHUT 3ampoc GET /71 miepexoia 1o yKa3aHHoO-
my azpecy URL u oToOpasuT ykasanHyto crpaHuiry. s oTobpakeHs
CTPAHUIIBI MOKET MOTPeGOBaThCS HA HECKOJBKO MUJIUCEKYH OOJIbIIE
13-3a2 HeOOXOAUMOCTHU OTIIPABUTH BTOPOU 3aIPOC, HO MOJIb30BATENb €/1Ba
JIW 3aMETHUT TaKyIo 3a/1epsKKy. [locse aToro mocsieHuM BBITIOTHEHHBIM 32~
pocoM Gyzet GET-3ammpoc, COOTBETCTBEHHO OOHOBJIEHNE CTPAHUIIBI GY/IET
BBITTOJIHATHCS 6€3 BCAKUX MPEAYNPEKICHUN CO CTOPOHBI Gpaysepa. DToT
Tpiok usBecrer kak «IITabion Post/Redirect/Get».

Ho nogo6usiii mpueM Bieder 3a coboii apyryio mpobiemy. [Ipu obpa-
6oTke POST-3arpoca MPUJIOKEHHE UMeeT JOCTYIl K UMEHH, BBEJEHHOMY
mosb3oBaTeneM B form.name.data, HO Kak TOJIBKO 0OpaboTKa 3ampoca 3a-
BEPIIUTCS, TaHHbIe (hOPMbI OyAyT yTepsiHbl. [TockobKy POST-3ampoc 06-
pabaTbiBaeTcs ¢ Tiepeajipecarueii, MpUIoKeHuo TpehyeTcss COXPaHUTh
uMst, ITO6BI 06PaBOTUHK TIEPeaPeCOBAHHOTO 3aTIPOCA CMOT MTOJTYYHUTh €TI0
¥ CKOHCTPYMPOBATH TEKCT TTPUBETCTBNUS.

[IpnyioskeHnst MOTYT XpaHUTD JIaHHBIE MEKy 3allpOCaMU B IIpejiesiax
cearmca noavsosamens (User session) — B XpaHUJIUIILE, TOCTYITHOM JIJIg KaxkK-
JIOTO TIOIKTIOYMBIIIETOCS KauenTa. [loHsTHe cearca Toab30BaTesist ObLIO
BBEJICHO B TJIaBe 2 U TIPEACTABJSET TIePEMEHHYIO, CBSI3aHHYIO C KOHTEK-
crom 3arnpoca. OHa Ha3bIBAETCS Session M AEHCTBYET MOOOHO CTAHIAPT-
HoMmy csioBapio Python.
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@ Mo ymonyaHumo nHdopmaLms 0 ceaHcax COXpaHsaeTcs B COOKies, KOTopble noanu-
coiBaoTcs kmoyom SECRET KEY. Jlio6oe nOCTOpOHHee BMelaTenbCTBo B CO-
nepxumoe cookie genaeT noanucb HeOeMCTBUTENbHOM U 3aKpbiBAET CEaHC.
B npumepe 4.5 npuBoautcs HoBas Bepcust dyHKUMM npencTasneHuns index (),
peanuayioLLasn nepeagpecawmio 1 NoAnepPXkKy CEaHCOB NoJib30BaTENEN.

Mpumep 4.5 < hello.py: nepeagpecaums n ceaHcbl N0Nb30BaTENEN

from flask import Flask, render template, session, redirect, url for

Rapp.route('/', methods=['GET', 'POST'])
def index():
form = NameForm()
if form.validate on submit():
session['name'] = form.name.data
return redirect (url for('index'))
return render template('index.html', form=form, name=session.get('name'))

B nipexpbiayineit Bepcuu MpUIOKeHN JIJis XpaHEHNUsS UMEHU, BBEJIeH-
HOTO TI0JTh30BaTesIeM, TIPUMEHSLIACh JIOKaTbHas epeMeHHad name. Temepnb
9TO UMSI XPAHUTCS B CeaHce M0JIb30BaTes B Bue session[ 'name'], 6iaro-
Jlapst YeMy OHO 3aTTOMUHAETCS MEK/Ly 3alTpOcamu.

O6paboTka 3apOCOB, UMEIOUIUX B CBOEM COCTaBE JOIyCTUMbIE IaH-
HbIe U3 (hOPMBbI, TETIEPh 3aBEPIIAETCS BBIZ0BOM redirect (), BCrroMmorartesb-
noit dyuxiy, renepupyionieit HTTP-orser nepeanapecanuu. Oyukiius
redirect () mpuruMaer apryMmenT c¢ agpecom URL mis mepeazapecamnmm.
B nannom coryuae mepeazipecarius BoitoTHsIeTcs Ha KopHeBoir URL, mo-
HTOMY OTBET MOKHO GbLJI0 GbI c(hOpMUPOBATH TIpoIIle, Kak redirect ('/'),
10 ecTb 6e3 ipuMenenus dyukimu url for (). OaHako npenoYTUTEIbHEE
BCe JKe MCIO0Jb30BaTh QyHKIMIo url for(), moToMy 4TO OHa TeHepupyeT
azpeca URL Ha 0CHOBE KapThl aipecoB, Oarojiapsi 4ueMy rapaHTUPYeTCs
COBMECTUMOCTb C OIPEIEJEeHUMI MaPIIPYTOB, J0Oble U3MEHEHUS B KO-
TOPBIX OYIYT aBTOMAaTHUECKU YUTEHBI.

IepBBIii U eMHCTBEHHBIH 0Os3aTeIbHBIN apryMeHT (DYHKIUN url
for () — aTO UMH KOHeunol mouku, NIV BHyTpeHHee nMs Mapuipyta. [lo
YMOJIYAHUIO UMEHEM KOHEYHOW TOYKU MapIIpyTa SBJSETCS UMs COOT-
BeTCTBYIONIEN (DYyHKIIUU TIPe/ICTaBIenrs. B TaHHOM rpuMepe KOpHEBOMY
anpecy URL coorBercTByeT (hyHKIIMSA TIpeacTaBieHus index (), mosTomy
dbynkim url for () nepenaercs nms index.

ITocmennee m3aMeHeHWe HaXOAWUTCA B BBI3OBE (QYHKIUM render
template (). Temepb 3HaueHMeE /1711 ApTyMEHTA Nane U3BJIEKAETCS HETTOCPe/I-
CTBEHHO U3 ceaHca: session.get ('name'). Kax u npu pabore ¢ OOBIYHBIMU
CII0BaPSIMM, IPUMeHEeHre MeTo/a get () ImoMoraeT nusbexarh UCKIIOUEHIL
1py 0OpalleHUU K HEeCYILECTBYIOMIEMY KJIIOUY, HOTOMY YTO JJIsl HECYIIEeCT-
BYIOIIUX KJTIOUEl OH BO3BpAIllaeT 3HaYeHHe 110 yMOoTJaHno None.
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() Ecnu Y BacC yXxe eCTb Konuma perno3nTtopuns ¢ MCXOAHbIMN TEKCTaMn MPUNOXEHUI

A4

< c caitta GitHub, Bbl MOXeTe BbINOAHWUTL KOMaHay git checkout 4b n nonyunts aty
BEPCUIO MPUIOXKEHUS.

JTta HOBaAsA BepcCuAd IMPUJIOKEHNA TTOKA3bIBACT OKMIAaeMO€E ITOBEAEHNE
HpHIHHHJTKEO6HOBHTBCTD&HHHY

BcnabiBaowme coobuieHns

MHorga GbIBaeT 10JIE3HO COOOIIUTD ITI0JIb30BATENI0 O Pe3yJbratax 00-
paboTku 3ampoca. ITO MOKET OBITh MOATBEPsKAAONIEE COOOIIEHNE,
npeyTpekIcHIe Win coobiierne 06 omubke. TUMTHYHBIM TPUMEPOM MO-
JKET CJIYKUTb COO6H.[€HI/I€ O BBO/I€ HEIIPAaBUJIbHOI'O UMEHU I10J1b30BaTEJIA
WJIW TIAPOJIS TTOCJIe HEYTAUHON MOTBITKY ay TeHTU(MDUKAIINN Ha caiiTe.

DpeiimBopk Flask moamepxnBaer Takyto BO3SMOKHOCTD Kak Ga3oByto.
B npumepe 4.6 neMoHCTpUPYeETCs, KaK MOKHO HCIIOJIb30BaTh (DYHKIIUIO
flash () ¢ 9TOM 11EIDBIO.

Mpumep 4.6 < hello.py: BCAnbiBaOLLME COOOLLEHMSA

from flask import Flask, render template, session, redirect, url for, flash

@app.route('/', methods=['GET', 'POST'])
def index():
form = NameForm()
if form.validate on submit():
old name = session.get('name')

if old name is not None and old name != form.name.data:
flash ('Looks like you have changed your name!')
session['name'] = form.name.data

form.name.data = "'
return redirect (url for('index'))
return render template('index.html', form = form,
name = session.get(‘name’))

ITa BEPCHsI CPABHUBAET MMsl, OTIPABJIEHHOE M0JIb30BaTeNEM, C MMe-
HeM, TTOJIyYeHHBIM Mpesk/ie M XPaHAIMMCS B ceance. Eci nMeHa OT/n-
JaTCsT, BhI3bIBaeTCst (DyHKIMs flash () ¢ coOOIIEHIeM JIJIsT OTIIPABKY KJIH-
€HTY B OTBETE.

OHako 0HOro TOJIBKO BbI3oBa flash () HexocTaTOYHO — OTO6pa>KeHI/Ie
COOOMIEHNIT TOIAKHO OBITH IMPEAYCMOTPEHO B HIabjaoHax. Jlydimum mec-
TOM JIJISI DTOTO sABJIeTcss GA30BbIi MIa0JIOH, IOTOMY YTO 9TO 00eCHeYnT
HOJJIEPKKY BCILIBIBAIONIMX COOOIIEHIT BO Becex crpaHuiax. Mpeiim-
Bopk Flask nmossosister ucnomnb3osath B nrabnonax ¢yHkumo get flashed
messages (), KOTopasi U3BJeKaeT coodIIeHne U 0TOOPaKaeT ero, Kak IoKa-
3aHO B TipuMepe 4.7.
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Mpumep 4.7 < templates/base.html: oTo6paxeHne BCrbiBaOLWErO
coobLeHns

{% block content %}
<div class="container">
{% for message in get flashed messages() %}
<div class="alert alert-warning">
<button type="button" class="close" data-dismiss="alert">&times;</button>
{{ message }}
</div>
{% endfor %}

{% block page content %}{% endblock %}
</div>
{% endblock %}

B aTom mpumepe coobieHnst otobpakatorcst ¢ npumeHennem CSS-
ctuseit oopmitennst penynpesxkaeHuii n3 Bootstrap (ogHO Takoe co-
ob1ieHre M300paskeHo Ha PUC. 4.4).

[-NaNG] Flasky I’

|8 localhost:5000,

Looks like you have changed your namel

Hello, Susan!

What is your name?

Submit

Puc. 4.4 <+ BcnbiBalowlee coobLieHne

WMHcTpyKIms UKIa NCTIOB3YETCS 3/1eCh TI0 TOH TTPOCTOM TPUYNHE, YTO
B 04Yepeu MOKET UMEThCS HECKOJIbKO COOOIEHMI /1t 0TOOPaKeHUs, 110
OJIHOMY Ha KasK/blil BbI30B flash (), Mpou3BeeHHBIN B 11KIe 00pabOTKI
sampoca. Dynknus get flashed messages() He BO3BpalaeT OAHO M TO XkKe
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COO6H.I6HI/Ie JABaK/1bl, IIO9TOMY BCILJIBIBAOIINE COO6H.I€HI/IH OTO6pa>KaIOTCH
TOJIBKO OJINH Pa3 1 3aTEM YIAIAIOTCA.

() Ecnm y Bac yxe ecTb KOMWsl Peno3nTopusi C UCXOAHLIMU TEKCTAMU MPUIOXEHNI
< c caitta GitHub, Bbl MOXeTe BbIMOSHWUTL KOMaHAy git checkout 4c n monyunts 3Ty
BEPCUIO MPUOXEHUS.

Bo3MOKHOCTD TIPUHUMATD JIAHHbIE, BBEIEHHBIE TT0JIb30BaTE/IeM B BeO-
dopmax, HeobxomrMa B 6oTbIHHCTBe Tpunoxkennii. He Menee BocTpe6o-
BAHHOM SIBJISIETCST TaKyKe BO3MOKHOCTh XPAaHEHU IAHHBIX B TIOCTOSTHHOM
xpanunuiie. [ToaTomy B ciepyionieil riase Mbl I03HAKOMUMCS C IIpUeMa-
MU HCII0JIb30BaHUs 0a3 JaHHbBIX B IPIJIOKEeHUAX Ha ocHoBe Flask.
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00 0000000000000 000000000000000000000O0COCC

Ba3bl AGHHbIX

Basvt danmnvix NCTIONB3YIOTCS MTPUIOKEHUSIME JIJIST XPAHEHMS B OPraHu30-
BaHHOM Bujie. IIpUIOKeHNe MOJKET BBIIIOJIHATD 3anpocvl K Gase TaHHBIX
UL U3BJIEYEHUsT HeOOXO0AUMBIX OpIMii Jannbix. Hanbosee yacto B BeO-
MPUJIOKEHUSIX UCTIONB3YIOTCSI Oa3bl IaHHBIX, OCHOBAHHbIE HA PELAUUOHHOLU
MOJIeJIN, KOTOPbIe TakKe HasbiBaoTcs Oazamu ganubix SQL (Structured
Query Language — s13bIK CTPYKTYPHPOBAaHHbBIX 3a11pocoB). Ho B nocJiej-
HUE TOfIbl Hayasla PACTH IIOILYJISIPHOCTD OOKYMEHMOOPUEHMUPO8aHHbix 6a3
JMaHHBIX 1 623 JAHHBIX, XPAHALMIMX HWHOOPMAIINIO B BUJIE [Iap KA0Y/3Haue-
Hue, KoTopble HehopMaIbHO HasbiBatoT Oazamu gaHHBIX NOSQL.

Ba3bl AaHHbLIX SQL

Pessionnble 6asbl JaHHBIX XPAHAT HHGOPMAIIIIO B MAOAULAX, MOLEIU-
PYIOIIUX Pa3JIUdHbIe CYIITHOCTU B TEPMUHAX MTPEIMETHON MOJIEJN TIPUJIO-
skenust. Hanpumep, 6asa TaHHBIX IS TPUJIO/KEHST YIIPABJICHIS 3aKa3aMu
HaBepHsika OyieT uMeTh TabJIuIbI customers (3akasunkn), products (ToBa-
pbi) 1 orders (3aKasbr).

Tabsmia uMeer GUKCUPOBAHHOE YKCJIO CMOAOH06 1 TIEPEMEHHOE YKC-
J0 cmpok. CToNOLBI ONPENEsAI0T aTPUOYThI CYIIHOCTEH, MPeACTaBIsge-
MbIX Tabsuieid. Hampumep, Tabiunia customers MoKeT BKJIOYATh TAKHe
cTosO1bl, Kak name (umst), address (azpec), phone (tesedon) u T. 1. Kax-
nast CTPOKa B TabJIuIle onpe/esisieT (DaKTHIeCKIe 3HAUEHUST JIJIST KaKI0TO
U3 CTOJIOLIOB.

Tab/MIbl UMEIOT ClienuanbHble CTOAOIbI, KOTOPble HA3hIBAIOTCS Nep-
BUUNHBIMU KIOUAMU VI XPAHAT YHUKAIbHbIE HIEHTH(MUKATOPBI CTPOK B Tab-
jiatte. TaGJIuilbl MOTYT TaksKe UMETh CTOJIOIbI, Ha3bIBAEMbIE GHEUHUMU
KJI0YAMU, CCBLIAIONINECS Ha TIEPBUYHBIE KJITIOYU JIPYTUX CTPOK B TOM JKe
WA B JPYTOit Tabsuie. DTH CCBIIKU MEXKIY CTPOKAMU Ha3bIBAIOTCS O -
HOWCHUSMU 1 COCTABJISIIOT OCHOBY PeJIALMOHHOI MOen Ga3bl JaHHBIX.

Ha puc. 5.1 nmokasana cxema IpocToil 6asbl JAHHBIX C ABYMS TaOJu-
1aMu, XpaHINMMU KHGOPMAIUIO O MTOJh30BaTENAX U UX poJiaX. Jlnnus,
COeIMHSIONIAs JiBe TabJIUIBI, IIPECTABJISIET OTHOLIEHNE MEK/Y HUMU.
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N - N
[ roles users
. | .
id | id
name username
password
/ .
S| role_id

Puc. 5.1 < [lMpumep pensaumoHHon 6a3bl JaHHbIX

Tabsuia roles B 970l 6ase AaHHBIX XPAHUT CIUCOK BCEX BO3MOKHBIX
poJieii mob30BaTesIett, Kaxk/[asi M3 KOTOPBIX NACHTU(UINPYETCS YHUKAIb-
HBbIM 3HaueHreM B crobie id — mepsuuHoM Kiiode Tabauibl. Tabuia
USers XpaHUT CIUCOK TOIb30BaTeNeH, KasKIblil U3 KOTOPBIX TAKKE WJICH-
THGUIUPYETCS YHUKATBHBIM 3HaueHneM B mose id. [Tomnmo cronbia id
MEPBUYHOTO KJIF0UA, B TAOJHUIlE roles uMeeTcst CTOMOEI] nane, a B TabJIuie
Users MMeroTcs CTOJIONbI username 1 password. Cromberr role id B Tabmmie
USers SIBJSIETCS] BHENTHUM KJIIOYOM, CCHIITAIONTMMCS Ha cTorOer id B Tab-
JmTie roles. DTOT CTOIOEI] OMPEIessieT POJIb AT KAKIOTO TI0JB30BATESI.

Kak BUJIHO 13 9TOTO TIPUMEPA, PEJISTTHOHHbIE Oa3bl IAHHBIX TIO3BOJISTIOT
3(h(HEKTUBHO XPaHUTD JIaHHbIE U U36eraTh X AyOJupoBaHus. VI3MeHUTD
UMST POJIN B 9TOU Hase JJaHHBIX He COCTABJISIET TPY/IA, TAK KaK OHO XPAHUT-
¢s1 TOTIBKO B OMHOM MecTe. Kak TOJIbKO HazBaHme PO U3MEHUTCS B Tab-
Jinie roles, Bee MOJAb30BATENIH, /ISl KOTOPBIX CTOJIOEI] role id ccpumaerca
Ha U3MEHEHHYIO POJTb, CPa3y JKe 0OHAPYIKAT ITO H3MEHEHTIE.

C npyroii CTOPOHBI, XpaHEHWE B3aUMOCBSI3aHHBIX TAHHBIX BO MHOKECT-
BE PasHbIX TaGJIHII MOKET CTaTh UCTOUHUKOM cJIOKHOCTEN. [Tosyuerme
CTIMCKA TIOJB30BATENEN ¢ MX POJISIMU yIKe TIPEICTABISIET TPOOIEMY, TTO-
TOMY UTO JIJIST 3TOTO HEOOXOMMMO TIPEIK/IE BBITTOTHUTD COeduteHie TAOTITL.
BHPO‘ICM, CUCTEMDI YIIPpaBJ€HUA PEIAITNOHHBIMU 6333MI/I JTaHHBIX IIO1-
JEPKUBAIOT BCTPOCHHYIO OTIEPAIINIO COCTMHEHSI MESK/TY TaOJIIIIaML.

Ba3bl AaHHLIX NoSQL

bBasbl 1aHHbIX, KOTOPbIE HE CIEMYIOT PEISIMOHHON MOJIENHU, ONMCAHHOM
BbIIIIE, 00BIUHO HasbIBatOT Gasamu ganHbIX NoSQL. OxHoii o6uieit uepToit
opranusaiyy Beex 6as ganubx NoSQL aBJIseTcs: UCIIONb30BaHIe KOLICK -
YUl BMeCTO TabJINI U 00KYMeHmoe BMeCTO 3aruceil (CTPOK). ApXUTEKTY-
pbl 6a3 manubix NoSQL MI0X0 IMOAAEPKUBAIOT OIEPALUIO COENMHEHMS,
09TOMY OOJIBIIMHCTBO U3 HUX BOOOIIE He MOAAepKUBaioT ee. UTo0bI mo-
JIYYUTh CIIMCOK HOJIb30BaTeIel ¢ UX posssMu 13 Oasbl ganHbIX NoSQL co
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CTPYKTYPOIi, MOAOGHON TOM, uTO M306pakeHa Ha [ \
s
puc. 5.1, mpuiroKeHre TOTKHO CaMO BBITTOJTHUTH use
onepanuio CoeIMHenns, unTas moJse role id g id

Ka’KJI0T0 110JIb30BATEJIS U BBIIIOJIHAS IIOUCK B Tab- username
Juile roles. password
role

Bosee ymobuast opraHusanust 0asbl JaHHBIX
NoSQL mokazana Ha puc. 5.2. OHa siBisietcst pe-
3YJIBTATOM MPUMEHEHUs oTlepaluy denopmarusa- PUC. 5.2 < Tprvep
Yuu, YMEHbIIAIOLIeH Ypcao Tabuul 3a cuer ay6- 0a3bl AaHHbIX NoSQL
JIUPOBAHMS JAHHBIX.

basa manubIxX ¢ Tako#l CTPYKTYpOH SBHO XpaHUT Ha3BaHUE POJU IS
Ka)KJIOTO TI0JTh30BaTesid. V3MeHeHre Ha3dBaHUs POJIM B 9TOM CJIydae Mo-
JKET TIPEBPATUTHCSI B BEChMa PECYPCOEMKYIO OIEpaIiiio, TPEOYIONIY IO U3-
MEHUTH GOJIBIIOE YNCJIO JOKYMEHTOB,

Ho ne Bce Tak m1oxo B 6azax ganubix NoSQL. /Iy6iupoBaHue JaHHBIX
YCKOPSIET BBITIOJIHEHE 3a1IPOCOB. [10TydnuTh CIIMCOK TOTh30BaTe M€l € X
POJISIMU He TIPEJICTABSET HUKAKUX CIOKHOCTEH, TaK Kak OTrnajgaeT Heob-
XOIUMOCTbH B OIIEPAINH COeUHEHUSI.

SAL nan NoSQL?

Bazbr gannbix SQL mpeBOCXOIHO MOAXOAAT /I XpaHEeHUsS CTPYKTYPH-
POBAHHBIX JIAHHBIX B 9((DEKTUBHON U KOMIAKTHOU (opme. ITu Gasbl
JNAHHBIX JIeTA0T OYeHb MHOTOE IS MOAMEPKKHA HEMPOTHBOPEYMBOCTH
XpaHuMbIX JaHHbIX. Basbl ganabix NoSQL ociabisior TpeboBaHms K He-
MPOTUBOPEYUBOCTH |, KaK PE3YJIbTaT, CriocoOHbI paboTath ¢ HoJee BbICO-
KOH CKOPOCTBIO.

TMoJrHblit aHAJIN3 U CpaBHEHKE XaPAKTEPUCTUK TUIIOB 0a3 JaHHbBIX BbI-
XO/IUT JTaJIeKO 3a paMKH 3TON KHUTH. J[J1s1 MaJsIbIX ¥ CPeIHUX MPUJIOKEHUN
MPEKPACHO TOXOUAYT 6a3sl AaHHbIX J060ro Trta, SQL i NoSQL, mo-
Ka3blBasl IIPU 9TOM IIPAKTUYECKH OIMHAKOBYIO IIPOU3BOUTEILHOCTD.

Mpenmeopkn Ha Python noaaep)kku
633 AaHHbIX

Il Python umeroTcst makeTsl MOAKEPKKY GOTBITNHCTBA U3BECTHBIX Ha3
MAHHBIX, KaK OTKPBITBIE, TaK U KoMMepueckue. DpeiimBopk Flask we Ha-
KJIaJIbIBAET HUKAKUX OTPAHUYEHUI Ha UCIOJIb30BaHKE MAaKeTOB 6a3 jJaH-
HBIX, OJarofapsi yeMy BbI cMoOskere ucroyb3oBath MySQL, Postgres,
SQLite, Redis, MongoDB wiu CouchDB.
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Eciiit 5T0T0 pazHooOpasust OKaxkKeTCst HeJOCTaTOYHO, ECTh BO3MOKHOCTD
HCIIOJIb30BaTh MHOTOUMCJICHHBIE MAKeThl aOCTPAKIMK JOCTyNa K Oazam
nanHbIx, Takue Kak SQLAlchemy win MongoEngine, mossoistroriine pa-
6orath Ha GoJiee BHICOKOM ypOBHE — ¢ 0OBIHBIMI 00hekTamMu Python —
BMECTO WCHOJIb30BaHUsI CYITHOCTEH Oa3bl JaHHBIX, TAKUX KaK TaOJUIBI,
JOKYMEHTBI WJIH S3BIKU 3aITPOCOB.

ITpu BBIGOPE DpeliMBOPKa MOAAEPKKN (a3 JaHHBIX HEOOXOAUMO TIPH-
HSATH BO BHUMaHUe Psiji (haKTOPOB:

O mpocToTa B UCTIOJIH30BAHUN — ITPU HEMTOCPEICTBEHHOM CPaBHEHUN
HU3KOYPOBHEBBIX MEXaHU3MOB JOCTYIA K OaszaM JaHHBIX C BBICO-
KOYPOBHEBBIME aOCTPAKIIUSIMU BTOPAst TPYIIIA BBITJISIIUT HAMHO-
ro mpuBJeKaTeIbHee. AGCTPAKIINN, KOTOPbIE TaKKe Ha3hIBAIOTCS
00BEKTHO-PEIAIIMOHEBIMI - oToOpakeHusimu  (Object-Relational
Mappers, ORM) ujt 00bEKTHO-OKYMEHTHBIME OTOOPAKECHISIMU
(Object-Document Mappers, ODM), obecnieunBaoT Ipo3pavHoe
peoGpasoBaHe BBICOKOYPOBHEBBIX 00bEKTHO-OPHEHTHPOBAHHBIX
oreparuii B HU3KOYPOBHEBbIE MHCTPYKIINHU (a3 TaHHBIX;

O NPOU3BOAUTENBHOCTD — MPe0OPA3OBAHKS TIPUKJIAIHBIX 00BEKTOB
B cyIiHOCTH 0a3 JaHHBIX, BbIMoJHsAeMble MexaHusMaMu ORM u
ODM, TpebyIoT MOMOJTHUTEIBHBIX BBIUYUCIUTEIBHBIX PECYPCOB.
B GosbIIMHCTBE CiTydaeB HaKJIa[HbIE PACXO/bl OKa3bIBAOTCS He
0COOEHHO BEJIMKH, HO Tak ObIBacT He Bcerga. B obuieM ciydae
yno6¢tBo MexanuamMoB ORM 1 ODM sHaumTeIbHO MepeBelnBaeT
HeOOJIbINE TOTEPH MPOU3BOAUTEIBHOCTH, MOITOMY MPOU3BOIU-
TEJPHOCTH HE BCET/Ia MOXKET PAaCCMAaTPUBATHCS KaK BECKHWI apry-
MeHT 17151 otkaza oT ORM 1 ODM. OiHaKO eCTh CMBICT BBIGUPATh
Takue abcTpakiuu 6a3 JaHHBIX, KOTOPbIE MOJICPKUBAIOT HU3KO-
YPOBHEBBII JIOCTYII, HA CJy4Yail, ecii moTpeGyeTcst OMTUMH3UPO-
BaTh HEKOTOPBIE OMEPaIlid, peaqnsys UX ¢ MpPUMEHEHUEM WHCT-
PYKITHii 6asbl JaHHBIX;

O  1epeHOCUMOCTb — HeOOXOMMO YUUTHIBATD JIOCTYITHOCTH Oas3bl IaH-
HBIX 715 TIAT(OPM, I7Ie BeleTcs paspadoTKa, U maatdopM, rie Oy-
JIeT IeicTBOBATh Mpuioskenne. Hampumep, ecm miaHupyeTcst, 4To
pUJIOsKeHre OyIeT AecTBOBaTh Ha 06 IauHoil miaardopme, Toraa
caietyeT BoIOUpath u3 6as TaHHBIX, IPEAI0CTABJISIONIIX TAKYI0 BO3-
MO>KHOCTb.

[lpyroii actiekt iepeHocuMocTr Kacaetcs MexaanamoB ORM n ODM.
Hekortopble 13 HUX MOAAECPKUBAIOT €IHHCTBEHHYIO (Gasy JaHHBIX, OJHA-
KO JPYTHe MPEAOCTABISIOT MOPOil BeCcbMa MUPOKUIT BBIOOD, TOMNEPKI-
Bast OJIUH U TOT ke OOBEKTHO-OPUEHTUPOBAHHBIN HHTEpdeiic. OTIMIHbIM
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IPUMEPOM MOJKET caysKuTh hpeiivBopk SQLAlchemy, mognepskusaroruit
MHOKECTBO PEJISIIIUOHHBIX (a3 JAHHBIX, BKJIOUast monyssipiabie MySQL,
Postgres n SQLite.

WNHTerpauns ¢ dppeinmvsoprkom Flask

CTporo roBopsi, COBEPIIEHHO HeoOs3aTeNbHO BHIGHPATh (PENMBOPK,
noepskuBatonii waTerparuio ¢ Flask, Ho takas mojepskka mo3soiuT
BaM He MKUCaTh KO/l MHTerpaiuy Bpy4nyio. [logo0Has nHTerpamms MoxeT
YIPOCTUTH HACTPOHKY U UCTIOIH30BAHIE, TIOITOMY TIPEATIOUTEHIE CIEY-
eT OT/laBaTh [IaKeTaM, PeaIM30BaHHbIM Kak pacivpenus s Flask.

YuuThiBasi BCe BBINIECKA3aHHOE, U1 WCIOJAb30BAHUSI B TIPUMEPAX
K 9TOoii KHure ObL10 BhIOpano pacumpenue Flask-SQLAlchemy, asistio-
meecst 06epTroit Bokpyr SQLAlchemy.

YnpasAeHue 6a30in AaHHbLIX C NOMOLLbLIO
Flask-SQLAIchemy

Flask-SQLAlchemy — sto pacmuupenue s Flask, ynpomraoiee uciosb-
soBanue SQLAlchemy BuyTpu npusoskernii Ha ocHoBe Flask. SQLAlche-
my — MOIIHBIN (HPEHMBOPK /s pabOTHI C PEJISIUOHHBIME Ga3zaMu JlaH-
HBIX, TIOIEP/KUBAIOTITII MHOKECTBO Pa3HbIX 6a3 maHubix. OH mperaraet
BBICOKOYPOBHEBbBIE (DYHKITMH 0OBEKTHO-PESIIMOHHOTO OTOOPAsKEHUS 1
HU3KOYPOBHEBBII 10CTYT Ha A3bIke SQL.

MMomo6Ho GosbiueTBY Apyrux pactmmpennit, Flask-SQLAlchemy
MOJKHO YCTAHOBUTbH C TIOMOII[BIO Y THUIIUTHI pip:

(venv) $ pip install flask-sglalchemy
B pacmupenun Flask-SQLAlchemy 6asa nanubix ompenensercs agpe-

com URL. B Ta6u. 5.1 nepeuncaenst popmarsl URL s Tpex HanboJiee
HOMYJISIPHBIX 6a3 TaHHbBIX.

Ta6auua 5.1. Popmartsl URL-gocTyna k 6a3am gaHHbIX
B Flask-SQLAIchemy

Ba3a aaHHbIX URL
MySQL mysql://username:password@hostname/database
Postgres postgresql://username:password@hostname/database
SQLite (Unix) sqlite:////absolute/path/to/database
SQLite (Windows) | sqlite:///c:/absolute/path/to/database
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Komnonent hostname 8 atux URL onpezenser cepsep, rje pacioJia-
raercst Gaza ganHbix MySQL, KoTopast MOKeT ObITh HUMEHEM JIOKATLHOTO
(localhost) wiu ynanenHoro cepsepa. Ha cepBepe 0JIHOBPEMEHHO MOKET
HaXO/IUTbHCA HECKOJIbBKO 633 JaHHbBIX, ITO3TOMY KOMIIOHEHT database oripe-
JeJIsIeT UMsI UCTIOJIb3yeMoil 6Gasbl MaHHbIX. [Iyist 6a3 JaHHBIX, TPEOYOIINX
ayrentudukarmn, B URL BKIIOYAIOTCS KOMITOHEHTBI Username 1 password.

Ins 6a3bl paHHbIX SQLite He TpebyeTcs ykasbiBaTh MMS CepBeEpa, MO3TOMY KOMMO-

HeHTbl «<hostname», «username» n «password» oTCyTCTBYIOT B URL, & B KOMMOHEH-
Te «database» yka3biBaeTcs ums darina 6a3bl AaHHbIX.

Anpec URL 06aspl maHHBIX AO/KEH OBITH ONpefeIeH KakK K04
SQLALCHEMY DATABASE URI B 00beKTe ¢ HACTPOHKaMM IIPUIOKEeHus. Eie
OZIHUM UHTEPECHBIM IIapaMeTPOM HACTPOMKY ABJIAETCS K04 SQLALCHEMY
COMMIT ON TEARDOWN, KOTOPbIL MOKHO YCTaHOBUTH B 3HaueHMe True, 4TO-
Obl Pa3penTTh aBTOMATHYECKOE TIOATBEPIKIeHNE U3MeHeHnit B 6ase jaH-
HBIX B KOHIE 06pabOTKU Kakaoro 3arnpoca. 3a uHhopMaiumeii o apyrux
napamerpax Hactpoiiku paciupenusi Flask-SQLAlchemy o6parmmaiitecs
K JOKYMEHTAI[K C OIKMCAHIeM 3TOro pacimupenus. B npumepe 5.1 ne-
MOHCTPHUPYETCS, KaK WHUIMATM3UPOBATh M HACTPOUTH TPOCTYI0 0asy
nannbix SQLite.

Mpumep 5.1 < hello.py: HacTpoiika 6a3bl AaHHbIX
from flask.ext.sqlalchemy import SQLAlchemy

basedir = os.path.abspath(os.path.dirname( file ))

app = Flask(_ name )
app.config[ ' SQLALCHEMY DATABASE URI'] =\

'sqlite:///' + os.path.join(basedir, 'data.sglite')
app.config[ ' SQLALCHEMY COMMIT ON TEARDOWN'] = True

db = SQLAlchemy (app)

B nepemennoii db coxpansercst ak3eMIup kiaacca SQLAlchemy, npej-
CTaBJSAIONMH 623y JAHHBIX U 06ECTIEUNBAIONIIN IOCTYIT KO BeeM (hyHKITNO-
HanbHbIM BosMoxkHOCTAM Flask-SQLAlchemy.

OnpeaeneHe moaeAn

TepMuH M00eb NCTIONB3YETCS JUIST CCHITKKA Ha XPAaHUMbIE CYITHOCTH, KO-
TOPBIE HCTIOMB3YIOTCA TIpUIokenneM. B kontekcre ORM Mozesnbio 06br-
HO SIBJISIETCS Kaace Ha s3bike Python ¢ arpuGyramu, cooTBeTCTBYIOIIMMNI
cTonbnaM B Tabsnie.
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IkzeMIuistp 6asbl ganHbix U3 pacumpenus Flask-SQLAlchemy npemo-
cTaBiisieT GA30BBIN KITACC [I7TsT OTIPele/IEH s MOJIENEll, a TAaKKe PSIIl BCTIO-
MOTATEeNbHBIX KJIACCOB ¥ (DYHKI[HIA, KOTOPbIE MOKHO MCIIOJIb30BATH JIJIS
OIpejiesIeHHsI CTPYKTYPBI TaHHBIX. Taburuiiet roles u users, n3o0paskeHHbIE
Ha prc. 5.1, MOXKHO OTIpeIesUTD Kak Mojiesin Role u User B mpumepe 5.2.

Mpumep 5.2 < hello.py: onpepenerHnsa mogenen Role n User

class Role(db.Model):
_ tablename_ = 'roles'
id = db.Column(db.Integer, primary key=True)
name = db.Column (db.String(64), unique=True)

def repr (self):
return '<Role %r>' % self.name

class User(db.Model) :
__ tablename = 'users'
id = db.Column(db.Integer, primary key=True)
username = db.Column(db.String(64), unique=True, index=True)

def _ repr (self):

return '<User $r>' % self.username

Ilepemennas kiacca tablename  ompesessier uMst Tabiauibl B 6ase
nanubix. Pacmpenne Flask-SQLAlchemy mosker aBromMaTryecku mpu-
CBOMTD IePEMEHHO# __ tablename  ¥Mst TaGJIMIBI IO YMOTIAHHIO, HO TIPH
BBIOOPE MMEH 110 YMOJYAHWIO PACIIMPEHUE HE CJELYET COTJIAIIEHUI0 00
UCIOMB30BAHUN MHOKECTBEHHOTO YKCJIA, MOITOMY JIydllle yKa3bIBaTh
nMena Tabsuit ssBHO. OcTasbHble epeMeHHbIe Kaacca, 00bsIBIEHHbIE KaK
AK3eMILISPHI Ki1acca db.Column, — 370 aTpubyThl MOJIEIIH.

B niepsom aprymenTe KoHcTpykTopy db.Column mepeaercst TUIl cTosi0-
a 1 arpubyta Mozenu. B Tabu. 5.2 mepedncieHbl HEKOTOPbIE U3 MOJIEP-
JKMBAEMBIX THIIOB CTOJOIIOB M COOTBETCTBYIONINE MM THIIBI B s3bIKE Py-
thon, ucrosbayembie B MoeH.

Tabnuua 5.2. Yacto ncnosb3ayemsie Tunbl cTonb6Los B SQLAIchemy

Uma tuna Twun B Python OnucaHune
Integer int O6bI4HOE Lenoe Y1cno, 0bblYHO 32-6UTHOE
Smallinteger | int KopoTkoe uenoe, 06bi4HO 16-6uTHOE
Biginteger int wnm long Llenoe 4yncno HeorpaHM4YeHHOM TOYHOCTIN
Float float BelecTBEHHOE Y1CNo
Numeric decimal.Decimal |Yumcno ¢ prKCUpPOBaHHON TOHKOA
String str CTpoka NnepeMeHHON ONHbI
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Tabnuya 5.2 (okoH4YaHue)

Umsa Tuna Tun B Python OnucaHune
Text str CTpoka NnepeMeHHOn O inHbI, ONTUMMN3NPOBaHHASA
0151 XpaHeHUst 60MbLLMX CTPOK
Unicode unicode CTpoka nepemMeHHOMn 4JIMHbI C CUMBOIaMU
IOHnkopa
UnicodeText |unicode CTpoka nepemMeHHON AJIMHbI C CUMBOIaMU
IOHMKO A, ONTUMU3NPOBAHHAs AJ1S XPaHEHWs!
60NbLINX CTPOK
Boolean bool Jlornyeckoe 3HaveHne
Date datetime.date |Jara
Time datetime.time |Bpems
DateTime datetime. Jata v Bpemsi
datetime
Interval datetime. NHTepBan BpemeHu
timedelta
Enum str Cnuncok cTpok
PickleType Jllo6oli 06bekT | ABTOMATMYECKM CepuannadyeTcs C MOMOLLbIO
Ha A3bike Python | moayns Pickle
LargeBinary |str JBonYHbIV 0OBbEKT

Ocrasnbuble aprymenTs! db.Column onpenessioT A0IOJTHUTENbHbIe Ha-
cTpoiiku arpubyTOB. B Tab. 5.3 mepeurciens HEKOTOPbIe U3 MOIEPKI-
BaeMbIX HACTPOEK.

Tabnuya 5.3. YacTo ncnosb3yembie HaCTPOVKN 4J1s1 CTO/I0L0B

B SQLAIchemy

WUmsa HacTpoiikn OnucaHue

primary key Ecnun yctaHoBneHa B True, cton6eu, Tabnvubl 0yaet
MCMNOb30BATbCS KakK NEPBUYHbIN KITOY

unique Ecnu yctaHoBneHa B True, Ans aToro cronéua 6yaeT sanpeLueHo
COXPaHsSITb HEYHMKAJIbHbIE 3HAYEHMS

index Ecnu yctaHoBneHa B True, gns cronbua tabnuusl 6yaeT co3naH
MHaekc, 4to obecneynt 6onee apPekTUBHOE BbINOJIHEHNE
3anpocos

nullable Ecnn yctaHoBneHa B True, B 3TOM cTonbue 6yaeT pa3peLleHo
COXpaHsTb NycTble 3HaveHus. Ecnu yctaHoBneHa B False,
B 9TOM cTON6LE OyaeT 3anpeLigHo COXPaHaTb MyCTblie 3Ha4YEeHUs

default OnpepensieT 3Ha4eHne No yMosiHaHuio ans crtonbua

T Pacwunpenmne Flask-SQLAIchemy TpebyeT, 4ToObl BCE MOAENM ONpenensnu nep-
BMYHbBIE KJIOYN, /151 KOTOPbIX 0ObIYHO BbIOMpPAaETCs CTonbew, ¢ umeHem 1d.

O6e Moziesn B ipuMepe 5.2 ONpeiessiioT METOAbl _ repr (), BO3Bpa-
AIOIINE DK3EMILIAPhI MOAEIN B YA000UNTAEMOM CTPOKOBOM IIPEACTAB-
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JICHNU. OHPEHGJIEHI/IG ITOIO METOa HE ABJIACTCA 0053aTETBHBIM ycaoBu-
€M, HO OH MOJKET ITPUTOJUTHCA BO BPEMA OTJIA/IKN 1 TECTUPOBAHNA.

OTHOWweHns

Css13u MEKY CTPOKaMU N3 PAa3HbIX T8.6]II/IL[ B PeJIAAITMOHHBIX Oaszax JaH-
HBIX YCTaHABJIMWBAIOTCSA C ITOMOIIBIO oTHoIeHnil. Pesrsiiimonnas cxema Ha
puc. 5.1 OTPaKa€T IMMPOCTOE OTHOIIEHWE MEXK/Y TTOJIb30BaTECJ/IAAMA 1 X PO-
JIIMU. ITO OTHOIIIEHNE HAa3bIBACTCS «O/IMH KO MHOTHUM», ITOTOMY 4YTO O/THAa
1 Ta K€ POJib MOJKET OBITH Ha3HAaYeHa MHOTUM IIOJIb30BaTEJIAM, A KaKIOMY
KOHKPETHOMY I10JIb30BaTEJIIO MOKET OBITD IIpHUCBOEHA TOJIBKO O/IHA POJIb.

HpI/IMep 5.3 TIOKa3bIBA€T, KaK OIPE/ICJNUTh OTHOIIIEHNE «OJNH KO MHO-
TM» B KJlacCaX MO/IEJIN.

Mpumep 5.3 < hello.py: oTHOLWEHMUSA

class Role(db.Model):
...
users = db.relationship('User', backref='role')

class User(db.Model) :
...
role id = db.Column(db.Integer, db.ForeignKey('roles.id'))

Kak mokasano Ha puc. 5.1, OTHOIIIEHUE CBS3BIBAET [BE CTPOKH ITOCPE/I-
CTBOM BHEIIIHETo KJo4ya B Tabuiuiie users. 3aeck crosbery role id, 1o6as-
JIEHHBIN B Mojiesih User, orpejiesiieTcsl Kak BHENTHUN KJTIO4, yCTaHABJN-
BafolMii oTHOmIeHne. AprymeHT 'roles.id' B BwI3oBe db.ForeignKey()
YKa3bIBaeT, YTO 3HAYEeHHe JaHHOTO CTOJIONA HOJKHO UHTEPIPETUPOBATh-
s Kak 3HaueHue cToabna id cTpok u3 tabymier roles.

AtpubyT users, 106aBIe€HHbII B MOJEb Role, — 9T0 0GBEKTHO-OPUEHTH -
POBaHHOE IIpeJiCTaBJIeHIe OTHOILEHUsT. B TaHHOM cJrydae Iipu o6palieHu
K arpubyTy users OyAeT BO3BpallaThCsl CIIMCOK II0JIb30BaTe e, KOTOPBIM
NpucBOeHa JlanHast poJb. [lepBbiit aprymenT B Bbi3oBe db.relationship ()
OTIpe/IesIsIeT MOJIeJIb Ha JIDYTOM KOHIle OTHONeHus. VIMsT Mojiesi MOKHO
OTIPE/IETUTH B BUJIE CTPOKH, €CJIN KJIACC K ATOMY MOMEHTY elile He orpe-
JIeJICH.

AprymenT backref B BbizoBe db.relationship() ompemessier 06paTHYIO
CCBLIKY OTHOLIeHUs — aTpuOyT role B mMomenu User. [laHHBIN aTpubyT
MOZKHO MCIIOJIb30BaTh BMeCTO role 1d jursa poctyna K Mojenn Role kak
K 0OBEKTY.

B GousbimucTBe ciyuaeB meton do.relationship() mMoskeT cam HalTH
BHEITHUW KJIIOY OTHOIIEHWST, HO WHOT/IA eMy He Y/IAeTCsI OIpe/IeJINTh,
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KaKoi cTosbel] UCIoIb3yeTcsl B KauecTBe BHEIIHETo Kioua. Hampumep,
eca B Mojiesn User OIpele/uTh ABa Wi Oojiee BHEITHUX KJIIOYeii, CChl-
JIAOLMXCs Ha Mozelib Role, ppeiimBopk SQLAlchemy ne emosxket onpese-
JINTh, KAKOU N3 HUX CJIe/[yeT UCTI0JIb30BaTh. Beskuii pas3, Koraa BOSHUKAET
1o106HAasT HeOJHO3HAYHOCTD, B BHI30B dD. relationship() caemyet nepena-
BaTh JOMOJHITETbHBIE apIyMEHThL. B TabJ1. 5.4 miepeunciieHbl HEKOTOPbIe
13 aPTYMEHTOB, YaCTO MUCIOJIb3YEeMbIX /IJISI ONpe/leJIeHUST OTHOIIIEHUS.

Tabnuua 5.4. YacTo ncnosb3yemsbie napameTpPbl HACTPOUKUN
oTHoweHuii B SQLAIchemy

WUms HacTpoiiku | OnucaHue

backref Jo6aBnsieT 06paTHYIO CCbIKY Ha APYIYO MOAESb, YHACTBYIOLLYIO
B OTHOLLEHUM

primaryjoin FBHO onpeaensieT ycnosune coeauHeHnsa aByx moaenei. dta
HacTpolika HeobxoauMa TOJIbKO B Cly4ae HEOAHO3HAYHOCTH

lazy OnpenenseT, Kak JOJIKHbI U3BJIEKaTbCS 3IEMEHTbI, CBA3aHHbIe

OTHOLLEHVEM. BO3MOXHBIMUN 3HAYEHUAMN ABNSIOTCS: select
(3anemeHTbI M3BMIEKAKOTCS NP NEPBOI NMOMbITKE 0OpaLLeHNs

K HUM), immediate (anemMeHTbl M3BNEKalTCA B MOMEHT U3BJe-
4eHUst ICXOAHOro 06bekTa), joined (aNemMeHTbl 3BNEKAOTCS
HeMenJIeHHO, HO Kak coefiMHeHwue (join)), subquery (anemMeHTbl
N3BJIEKAITCA HEMEAJIEHHO, HO Kak noasanpoc), noload
(anemeHTbI HMKOrAa He u3BnekatoTcs) u dynamic (BMecTo
M3BJIEYEHNSI 31eMEHTOB BO3BPALLAETCS 3anpoc, KOTOPbIA MOXET
VX U3BJEYb)

uselist Ecnuv ycTaHoBeHa B 3HaYeHue False, ncnonbayercs ckanap
BMECTO crnuncka

order by OnpepnensieT NoOpsaok COPTUPOBKM SNIEMEHTOB, CBA3aHHbIX
OTHOLLEHMEM

secondary OnpenensieT UMsa accounaTUBHOM TabnnLpbl NPY UCMOSIb30BaHNM

OTHOLWEHUA «MHOrme KO MHOrmMm»

secondaryjoin OnpenensieT BTOPUYHOE YCNIOBUE COEANHEHUS MPU UCMOJb30-
BaHNWM OTHOLLEHNS «MHOIME KO MHOMMM», koraa SQLAIchemy
0Ka3blBaeTCs HEe B COCTOSIHUN OMPeaeuTb ero CaMoCTOATENIbHO

@ Ecnun y Bac yxe ecTb KOnvsa peno3ntopus C MCXOAHbIMU TeKCTamMu NPUIOXEHNI
< c caitta GitHub, Bbl MOXeTe BbINOAHWUTL KOMaHay git checkout 5a n nonyunts aty
BEPCUIO MPUNOXEHWNS.

[TomMuMO OTHOTIIEHNS <O/IMH KO MHOTUM», CYIIIECTBYIOT U JIPYTUE TUIIBI
otHoteHNH. OTHOTIIEHNE «OIMH K OJTHOMY» BBIPA)KAETCS TOUHO TaK JKe,
KaK «OJIMH KO MHOTUM>», HO B TapameTpe uselist metony db.relationship ()
repeziaercs 3Hauenue False. OTHOIIEHUE «MHOTHE K OJTHOMY» TOKE MOJK-
HO BBIPA3UTh KaK <OJMUH KO MHOIMM>», €CJIM IIOMEHSTDH TaOIMUI(bl MECTAMK
WUJIU CO3/IaTh BHENTHUH KJII0Y 1 oIpe/ieinTh oTHoIIeHue db. relationship ()
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Ha cropoHe «MHOTHe». CaMbIil CJIOJKHBIN TUIT OTHOIIEHUH — «MHOTHE KO
MHOrUM». [IJIs ompezieieHnst OTHOIIEHUST 9TOTO THIIa TpedyeTcs JOooJI-
HUTEJIbHAs TabIUIIa, KOTOPYIO Ha3bIBAIOT accouuamuenoil. [lobmmxke ¢ or-
HOIIIEHUSIMU «MHOTHE KO MHOTUM» BbI TO3HAKOMUTECH B TJiaBe 12.

Onepaunn c 6a3amn AaHHbLIX

Tenepb MOzIEIN TIOJHOCTBIO COOTBETCTBYIOT CXeMe Ha pHC. 5.1 1 TOTOBbI
K MCITOJB30BaHUIO. [/ n3ydeHus TIPUEeMOB PabOThl ¢ MOJEITSMU JTydIIIe
BCEro BOCIIOJIb30BAThCS MHTEPAKTUBHON 06o0uKkoii Python. B ciemyio-
IUX pasfieslaX PacCKasblBaeTCs 0 HauboJsiee TUIIMYHBIX OIepalyax ¢ Oa-
3aMH JJAHHbIX.

Co3paHue Tabnuy,

Camoe mepBoe, uTo CJIeIyeT Ceath, — 1aTh KoMaHay pacuupernto Flask-
SQLAlchemy cosmarp 6a3y maHHBIX HA OCHOBE KJIACCOB MOJETEH. DTy
orepanuio BeioHgeT Gynkius db.create all():

(venv) $ python hello.py shell

>>> from hello import db
>>> db.create_all()

Ec/u Tenepb IpoBEPUTD KAaTAJIOT IPUIOKEHNST, MOKHO YBUAETD HOBBI
daiin ¢ umenem data.sqlite, kKoTopoe OBLIO yKa3aHO B HACTPOIiKaxX 6asbl
nannpix SQLite. ynkius do.create all() ne OyJeT MbITaThCs OBTOPHO
€o3/1aTh M OOHOBUTD TaOJIUIIBL, €CJIM OHK YKe CYIECTBYIOT B Gase gaH-
HBIX. DTO HE COBCEM YAOOHO Ha STalle pa3pabOTKHU, KOIAa MOLEIU MOTYT
U3MEHSTHCS JOBOJBHO YACTO U KeJATeNbHO, YTOObI 9T U3MEHEHM OT-
paskasiuch Ha 6ase gaHHbIX. CaMblil TIPOCTOI U rPyObIil c110c06 0OHOBUTH
CYIIECTBYIONIHE TabJIHIBI — TPEABAPUTETBHO YAATUTD HX:

>>> db.drop_all()
>>> db.create_all()

K COKaJIEHUIO, 9TOT NPpUEM HNMEET HesKeJaTeJIbHbII T0O0UHbIN 3(1)-
d)eKT — OH YHHUYTOKAET BCE /IaHHBIC B CTapOﬁ Oase JaHHBIX. bosee yaa4d-
HOE pereHmne STT)iiIIp()6JIehdIﬂ'6§]ﬂ€YFIII)GZICTTlB]IEI{O OsmKe K KOHITY TJIaBbI.

BctaBka cTpoK
Cuierytomuii mpuMep co37aeT HECKOJIBKO POJieH 1 TI0JIb30BaTeIeH:

>>> from hello import Role, User

>>> admin role = Role(name='Admin')
>>> mod_role = Role (name='Moderator')
>>> user_role = Role(name='User')
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>>> user_john = User (username='john', role=admin_role)
>>> user susan = User (username='susan', role=user role)
>>> user david = User (username='david', role=user role)

KomHcTpyKTOpBI MOZIETel MPUHUMAIOT HaYalbHble 3HAYEH ST aTPHOYTOB
B BU/Ie UMEHOBAHHBIX aprymMeHToB. O6paTure BHUMAaHUE, YTO MOKHO UC-
MOJIb30BATh U aTpUGYT role, aske MPU TOM, YTO OH ABJISIETCS HE CTOOIOM
B 6a3e TaHHBIX, 2 BBICOKOYPOBHEBBIM MPE/ICTABICHIEM OTHOTIEHUS «OJINH
KO MHOTHM». ATprOyT id B HOBBIX 06BEKTaX He TPeOyeTCsT yCTaHaABIIH-
BaTh SIBHO: yIIPABJIEHUE TIEPBUYHBIMU KJFOYAME OCYIECTBIISIETCS CAMUM
paciupennem Flask-SQLAlchemy. OObeKkThI CyIIECTBYIOT OKA TOJBKO
B TIporpaMMe Ha si3bike Python; orm ere He Gbimi 3anmcansl B 6agy jaH-
ubix. Kak cienctue nx arpuGyTh 1d Moka He IMEIOT 3HAUEHUIA:
>>> print (admin_role.id)
None
>>> print (mod role.id)
None

>>> print (user role.id)
None

V3menenus B 6a3y JaHHBIX BHOCATCS C IOMOIIBIO cearca 6a3bl JaHHBIX,
koropsiii B pacupennn Flask-SQLAlchemy mocrynen B Buge o6bexra
do.session. YTo6BI TTOATOTOBUTH OOBEKTHI K 3aMUCH B Ga3y AAHHBIX, UX
cienyer J00aBUTD B CEAHC:
>>> db.session.add(admin_role)
>>> db.session.add (mod role)
>>> db.session.add (user_role)
>>> db.session.add (user_john)

>>> db.session.add (user_susan)
>>> db.session.add (user david)

To e caMmoe MOKHO 3aImcarth boJee KpaTKo:

>>> db.session.add all([admin role, mod role, user role,
user john, user susan, user_ david])

Y1061 COXpaHUTb OOBEKTHI B Oa3e JaHHBIX, HY;KHO IIOATBEPAMTDL 13-
MEHEHU B Ceance BbI30BOM MeToza commit ():

>>> db.session.commit ()

ITpoBepuM, OBLIM JIM YCTAaHOBJIEHBI aTPUOYTHI 1d Ha HTOT Pas:

>>> print (admin role.id)
1

>>> print (mod role.id)

2

>>> print (user role.id)
3
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O6bekT ceaHca 6asbl gaHHbIX db.session HUKak He cBa3aH ¢ 0GBLEKTOM ceaHca
session B aape dpeimeopka Flask, o6cyxaasiummes B mase 4. CeaHcbl 6a3 aaH-
HbIX TAKXX€e Ha3bIBAKOT TPAH3AKLUSMU.

Ceancol 6a3 TaHHBIX OKA3bIBAIOT HEOIEHUMYIO MOMOTIh B MOJIEPIKa-
HUM HENPOTUBOPEYUBOCTU JaHHbIX. Orepaius MmoaTsepskaeHus (com-
mit) BBIMOJIHSIET 3alUCh BCEX OOBEKTOB, KOTOPbIe ObLIN 0OABJIEHBI
B Ceanc, aToMapHo. Ecain B Ipotiecce 3amicH mpon3oiiaeT ommbKa, Bee n3-
MEHEHHUsI [IeJIMKOM OyayT oT™MeHeHbl. Eciin BBl Beera Gyere moATBep K-
NaTh B3aMMOCBSI3aHHbIE N3MEHEHUST KaK OJTHO TIEJI0€, BBl CMOsKeTe n3be-
JKaTh HAPYIICHUS TIETOCTHOCTH JIAHHBIX, KOTOPOE MOKET BO3HUKATH MTPU
MOATBEPIKICHUY U3MEHEHUT 110 YacTsIM, KOT/[a YaCTh U3MEHEH Ul yIaI0Ch
MOJITBEP/IUTD, & YaCTh — HET.

CeaHc 6asbl JaHHbIX MOXHO Takke OTKaTUTb (OTMeHWTb). Ecnm BbI3BaTb MeTon,
db.session.rollback(), cocTosiHme nobGbLIX 06BLEKTOB, A0GaBNEHHbIX B ceaHc 6asbl
[aHHbIX, ByaeT NpUBEAEHO B COOTBETCTBUE C TEKYLLIMM UX COCTOSIHMEM B 6a3€e JAaHHbIX.

U3meHeHue CTpoK

Meton add () ceanca 6a3bl JaHHBIX MOKHO TaK:Ke UCTIOJIB30BATH JIJIsS 06-
HOBJIEHUsT Mojiesielt. [TPotoJKast TOT jke ceaHe MHTEPAKTUBHON 060I0UKHY,
cJIelyIOIIH pruMep IeperMeHoBbIBaeT posib "Admin" B "Administrator™:
>>> admin_role.name = 'Administrator'

>>> db.session.add (admin_role)
>>> db.session.commit ()

YpaneHne cTpok
Ceanc 6a3bl JaHHBIX UMeeT Takke MeTos delete (). Cremytomuii mpumep
yaassier poJib "Moderator" us 6as3bl JaHHBIX:

>>> db.session.delete (mod role)
>>> db.session.commit ()

O6paTI/IT€ BHHUMaHUE, YTO Q)aKTH‘{eCKOG YaaseHne, Tak K€ Kak BCTaBKa
n O6HOBJI€HI/I€, BBIIIOJIHAETCA B MOMEHT ITOATBEPIK/AEHUA CeaHCa.

U3BneuyeHune cTpok

Il kaxmoro kmacca-monenn pactmpene Flask-SQLAlchemy cosmaer
00beKT 3a1poca query. B camoM mpoctom cirydae 0ObeKT 3amrpoca BO3Bpa-
II[A€T BCE COJEPKUMOE COOTBETCTBYIOIIEN TabINIIbI:

>>> Role.query.all()

[<Role u'Administrator'>, <Role u'User'>]

>>> User.query.all()
[<User u'john'>, <User u'susan'>, <User u'david'>]
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O6bekT 3ampoca MOKHO HACTPOUTH HA BRITIOJTHEHHE GoJiee CTeTnaii-
3UPOBAHHOTO MOUCKA ¢ MpUMeHeHneM GuasTpoB. Ciienytonuii mpumep
BBITIOJIHSET TIOMCK BCEX I10JIb30BaTe e, KOTOPBIM ITPUCBOEHA PoJib "User":

>>> User.query.filter by(role=user role).all()
[<User u'susan'>, <User u'david'>]

Takke BO3MOKHO mosyunth SQL-kox, koTopsiii ppeiimBopk SQLAI-
chemy renepupyer s ganHOTO 3anpoca, npeodpazoBas 0OBEKT 3arpoca
B CTPOKY:
>>> str(User.query.filter by(role=user role))

'SELECT users.id AS users id, users.username AS users_username,
users.role id AS users role id FROM users WHERE :param 1 = users.role id'

Eciu Terepb TMOKUHYTh HWHTEPAKTHBHYIO 000JOUKY, OOBEKTBHI, CO3-
JJaHHbIe B MPEJbIAYINX ITPUMepax, epecTanyT CyIecTBOBATh KakK IIPo-
rpaMMHBbIe 0OBEKTbI, HO IPOJOJIKAT CYIIECTBOBATh KaK 3aIllICH B COOTBET-
cTByfOIINX Tab/uiax 6asbl TaHHBIX. ECJIM TTOTOM 3aMyCTUTh HOBBII CeaHc
MHTEPAKTUBHOU 06osmouku Python, MoxHO Gyner BoccosnaTh 0OBEKTHI
Python us sanuceii B 6aze gannpix. Cieayiomuii mpuMep BbIIOJHIET 3a-
Mpoc, 3arpysKafonnii MHGOPMAIIHIO O MTOJTH30BATESIX ¢ POJibio "User™:

>>> user role = Role.query.filter by(name="User').first()

@ursTphl, Takye Kak filter by (), Bospamtaior HOBEI 3ampoc. [Toxrep-
JKUBAETCS BO3MOKHOCTD TIPUMEHSATD T1eJIbIe TTOCIEI0BATEIbHOCTH (DUIIBT-
POB JUISI TIOJTyYeHUsT TPEGYEMOTo 3a1poca.

B Ttaba. 5.5 mepedncieHbl HEKOTOPBIE YacTO WCIOJIb3yeMble (DUITLT-
poL. [TomHBINT UX CTUCOK MOKHO HAWTH B IOKYMEHTAIUM K (PeiiMBOPKY

SQLAlchemy: http://docs.sqlalchemy.org/en/rel_0 9/.

Tabnuya 5.5. Yacro ncnonbayemsie ¢punbTpsl 3anpocos SQLAIchemy
DdunbTp OnucaHue

filter() BoaBpallaeT HOBbI 06BEKT 3anpoca, A00aBASIOLWNIA B OPUrMHAbHBIN
3anpoc HOBbIN GUNLTP

filter by() |Bosepaliaet HOBbI 06BLEKT 3aMPOCa, LOBABASIOLMIA HOBbIV DUILTP
NPOBEPKN HA PABEHCTBO

limit () Bo3BpalLaeT HOBbI 0GLEKT 3aNPOCa, OrPaHVHMBAIOLLMI YUCTO
pEe3yNLTATOB 3a4aHHBIM KONIMYECTBOM

offset() |BosspallaeT HOBbI 06LEKT 3aNPOCa, OCYLLECTBASIOLNIA CMeLLeHne
OTHOCUTENLHO HaYana peaysbTaToB, BO3BPALLAEMbIX OPUrMHANbHBLIM
3anpocom

order by() | BosspawaeT HOBbI 06BEKT 3aNPOCa, BbIMOJHAIOLLMA COPTUPOBKY
pe3ynbTaTtoB B COOTBETCTBUM C YKa3aHHbLIMWN KPUTEPUSIMU

group by () | Bosspalyaer HOBbI OGBEKT 3anpoca, rpynnmpyoLLmMiA PesybTaTsl
OPUIMHANILHOrO 3anpoca B COOTBETCTBUM C YKa3aHHbIMU KPUTEPUSMU
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IMocyie puMeHeHUsT HeOOXOAUMbBIX (DUIBTPOB K 3aIPOCY MOKHO BbI-
3BaTh MeToj all (), 4TO6BI BBITIOJHUTH 3aMPOC W MOJIYYUTh PE3YJIBTAThI
B Buje crmcka. Ho cyImecTByIoT 1 ApyTHe coCOGBI BHITIOTHEHST 3a1TPO-
coB. B a6, 5.6 nepevunciieHbl UHBIE METO/IbI, BBITIOJIHSIOIINE 3a1POC.

Tabnuya 5.6. Yacro ucrnosib3yemMmbie MeToAbl BbINOJIHEHUS 3alpPOCOB
n3 SQLAIchemy

MeTop, OnucaHune

all() BosBpaluaeT Bce peaynbraTthl B BUAE CrMcKa

first () BosBpaltuaeT nepsbiii pesysibtaT unm None, ecnv pesysbTaThl
OTCYTCTBYIOT

first or 404() | BosspawaeT nepsbiii peaynsTat. ECnm pesynsraTsl OTCYTCTBYIOT,
npepbiBaeT 06paboTky HTTP-3anpoca, Bo3spaiias ko, olwmbku 404
get() Bo3BpallaeT CTPOKY, COOTBETCTBYIOLLYIO YKa3aHHOMY 3HaYEeHMIO
NepBUYHOrO Kiloua, unu None, ecnu pesynbTaThl OTCYTCTBYIOT
get or 404() |Bosspaiiaer CTPOKY, COOTBETCTBYIOLLYIO YKa3aHHOMY 3HAYEHMIO
NepBUYHOro Kiioua. ECnv pesynsTaTthl OTCYTCTBYIOT, MpepbiBaeT
obpaboTky HTTP-3anpoca, Bo3Bpalias ko, owmndku 404

count () Bo3BpalLaeT YMC/o PesysbTaTos

paginate() BosBpatuaeT 06bekT Pagination, comepxalumii pesynbrarhl

B yKa3aHHOM AuanasoHe

OTHotIeHUs eficTBYIOT 010010 3ampocam. Ciremytornuii mpumep 00-
pamaeTcda K OTHOIMEHUIO «O/IUH KO MHOTHUM», CBA3bIBAIOIIEMY Ta6J'II/II_[bI
roles u users:
>>> users = user_role.users
>>> users
[<User u'susan'>, <User u'david'>]

>>> users[0].role
<Role u'User'>

Boipaskenue user_role.users nmeetr HeGosbliryio mpobaemy. [Ipu o6pa-
HIEHUU K BBIPAXKEHMIO USer role.users 3alyckaeTcs HeaBHBI 3a1poc, KO-
TOPBII BHITTOMTHsIeTCsT MeTotoM all (). B peaymbrate Bo3BparaeTcs CIimcok
nosb3oBateseil. Tak Kak 0OBEKT 3a1poca CKPBIT, K HEMY HEJIb3st TIPUMe-
HUTH JOTOJHUTENbHbIE (QUIBTPHL. B TaHHOM KOHKPETHOM MpUMepe GBIITO
OBl y106H0, ecin ObI BO3BPAIIAJICA CIUCOK TTOJb30BaTeNel, 0TCOPTUPO-
BaHHBIN 110 ajiaBuTy. B mpumepe 5.4 1eMOHCTPUPYETCS U3MEHEHHeE 110-
Be/IeHUA OTHOTIIEHNS Tiepe/iaueii aprymMenTa lazy = 'dynamic', B pe3ysisrarte
YEeTo 3apoc He OY/IET BBIMOTHATHCS aBTOMATHIECK.

Mpumep 5.4 < app/models.py: AMHaMN4eCKne OTHOLLEHNS
class Role(db.Model) :
oo

users = db.relationship('User', backref="role', lazy='dynamic')

# oo
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ITocsie Takoii HACTPOIKK OTHOIIEHHs user role.users GyaeT BO3Bpa-
1aTh ellle He BBIIOJHEeHHbIN 3a1Ipoc, K KOTOPOMY MOKHO TPUMEHNTD He-
00X0/1MbIe (DPUJIBTPBI:
>>> user role.users.order by (User.username).all()

[<User u'david'>, <User u'susan'>]

>>> user_role.users.count ()
2

Onepauvn c 6a30in AaHHbIX B QYyHKUNAX
NPeACTaBAeHUS

Omneparun ¢ GazaMy JIAHHBIX, OMKMCAHHBIE B IPEABIAYIINX pasjesax,
MO>KHO BBITIOJIHATDH HEITOCPEACTBEHHO BHYTPU (DYHKITUI TTPE/ICTABICHNS.
B npumepe 5.5 1eMOHCTPUPYETCST HOBAsI BEPCHs MAPIIPYTa MIABHOH CTpa-
HUIIBI, KOTOPAst 3alIUChIBACT B 6a3y JaHHBIX UMEHA, BBEICHHBIE TI0JIb30Ba-
TEJIAMU.

Mpumep 5.5 <+ hello.py: BbINONHEHME onepaLnii ¢ 6a30M AaHHbIX
B OYHKLUMSX NpeacTaBieHns

Qapp.route('/', methods=['GET', 'POST'])
def index():
form = NameForm()
if form.validate on submit():
user = User.query.filter by(username=form.name.data).first()
if user is None:
user = User (username = form.name.data)
db.session.add (user)

session['known'] = False
else:

session['known'] = True
session['name'] = form.name.data

form.name.data = "'

return redirect(url for('index'))

return render template('index.html',
form = form, name = session.get('name'),
known = session.get('known', False))

JTa u3MeHeHHasd BepCus TPUJIOKEHUS TPOBepAeT MPUCYTCTBUE BBE-
JIEHHOTO TIOJIb30BATEIeM MMEHM B (ase JaHHBIX € MOMOMIBIO (HUIBTPa
filter by() sampoca 1 ycTaHaBIMBaeT MEPEMEHHYIO known B CeaHce I10JIb-
30BareJist, YTOOBI TIOCJIE TIEPeapecalui 3Ty HHHOOPMAIIUI0 MOKHO OBLIO
nepeziaTh B abJIoH, T/ie OHA UCTIONb3YETCs TPU KOHCTPYUPOBAHUH TEKCTA
npusercTBrst. O6partuTe BHUMAaHUE, YTO JIJIT HOPMAJIBHOW paboOThI TIpH-
JIOJKEHUsT HeOOXOMMO 3apanee co3/aTh TabIHIBI B 6a3e JaHHbIX, KaK 9TO
OBITO TIOKA3AHO BBITIIE.
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HoBast Bepcust COOTBETCTBYIONIETO MIabJOHA TIPEICTABICHA B TIPHMe-
pe 5.6. [To 3HaueHuto aprymMmeHTa known aTot mabJIoH OIpeaeser, Kakoi
TEKCT BCTABUThH BO BTOPYIO CTPOKY TIPUBETCTBUS.

Mpumep 5.6 < templates/index.html

{% extends "base.html" %}
{% import "bootstrap/wtf.html" as wtf %}

{% block title %}Flasky{% endblock %}

{% block page content %}

<div class="page-header">
<hl>Hello, {% if name %}{{ name }}{% else $%}Stranger{% endif %}!</hl>
{% if not known %}
<p>Pleased to meet you!</p>

o

{% else %}
<p>Happy to see you again!</p>
{% endif %}

</div>

{{ wtf.quick form(form) }}

{% endblock %}

() Ecnu y Bac yxe ecTb KOMWsi Peno3nTopusi C UCXOAHLIMU TEKCTaMU MPUIOXEHNIA
< c caitta GitHub, Bbl MOXeTe BbINONHWUTL KOMaHay git checkout 5b n nonyunts aty
BEPCUIO MPUIOXKEHUS.

WNHTerpauns ¢ nHTepakteHo oboA0HKON
Python

Heob6XoauMocTh MMIIOPTUPOBAHKS SK3eMILIsIPa 6a3bl TaHHBIX 1 MOJIETIEH
TP KQJKIIOM 3aITyCKe MHTEPAKTUBHOTO CEAHCa KOMY-TO MOJKET TTOKA3aThCS
yroMuTeTbHOH, YTOGB He BBOANUTH CHOBA M CHOBA MHCTPYKIIUI HUMITOPTA,
MOSKHO ¢ ToMoTiibio pactupenust Flask-Script nactponts aBromMaTnaeckoe
UMIIOPTUPOBAHKE HEKOTOPBIX 0OGBEKTOB B MHTEPAKTUBHYIO OO0IOUKY.

Yr06bI 106aBUTH OOBEKTHI B CIIUCOK UMITOPTa KOMaH/IbI shell, ux He-
00XOIMMO 3aPETHCTPUPOBATD C TIOMOIIIBIO hyHKIMM Make context, Kak mo-
Ka3aHo B mpuMepe 5.7.

Mpumep 5.7 < hello.py: nob6aBneHne KoOHTekcTa KomaHabl shell
from flask.ext.script import Shell

def make shell context():
return dict (app=app, db=db, User=User, Role=Role)
manager.add command("shell", Shell (make context=make shell context))
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@Oynxnnsa nake shell context () perucTpupyeT NMPHUIOKEHNE, HK3EMII-
JsIp 6a3bl JAHHBIX W MOJIENH, GIaToIapst 94eMy OHU aBTOMATUIECKH OYIyT
‘HMHOPTHPOBaTbCHISHHTepaKTHBHyK)06OHOquZ
$ python hello.py shell
>>> app
<Flask 'app'>
>>> db
<SQLAlchemy engine='sqlite:////home/flask/flasky/data.sqglite'>
>>> User
<class 'app.User'>

() Ecnu Yy BacC yXxe eCTb Konma perno3ntopuns ¢ MCXOAHbIMU TeKCTaMu I'lplllJ'IO)KGHI/II?I

A4

< c caitta GitHub, Bbl MOXeTe BbINOAHWUTL KOMaHay git checkout 5b n nonyunts aty
BEPCUIO MPUNOXEHUS.

Mwurpauvs 6a3bl AQHHbLIX C NOMOLLLIO
Flask-Migrate

B nporiecce paszpaboTku MPUIOKEHUS YACTO BOSHUKAET HEOOXOIUMOCTD
U3MEHATH MOZIesIN Ga3bl IAHHBIX, U KOT/Ia TaKoe CIydaeTcs, Tpebyercs 06-
HOBUTH CTPYKTYPY CaMoii 6asbl TaHHBIX.

Pacmmpenne Flask-SQLAlchemy cosgaer tabauipl B 6ase HaHHBIX,
TOJIBKO KOTJIa OHU OTCYTCTBYIOT, TO3TOMY €IHHCTBEHHBIN MyTh OOHOBUTD
CTPYKTYPY TabJIHIl — MPeABAPUTENHLHO YHUITOKHUTD CTapble TaOJIUIIbI, HO
ATOT TIyTh BEJIET K TIOJHON MOTEPE BCEX TAHHBIX.

Bosee yaunoe pelieHre 3aKI09aeTCsT B UCHOIb30BaHUN (PpeiiMBOp-
Ka muzpayuu 6asvl dannvix (database migration). Tak ke, Kak cucrema
VIIPaBJICHUST BEPCUSIMU UCXOHOTO KOJIA CJIEANT 38 U3MEHEHUSIMU B (haii-
JIaX € UCXOJIHBIMU TeKCTaMU, (hPEMBOPK MUTPAIIUU Ga3bl JAHHBIX CJIETAT
32 U3MEHEHUSIMU B cxXeMe (asbl JAHHBIX 1 MOKET MMOCIEA0BATENHHO TIPH-
MEHSITh UX.

Benymmii paspaborunk SQLAlchemy nanucan hpeiiMBopK MUTpanum
6aspl mannbix Alembic!, ognako npunosxkenus na ocuose Flask moryt uc-
noJb3oBarh pacimpenne Flask-Migrate? — ierkoBecHyio 06epTKy BOKPYT
dpeitmBopka Alembic, kotopas unrerpupyercst ¢ pacmupenuem Flask-
Script u M03BOJISIET BBIMOJHATH BCe omepanuu depe3 KoMmauasl Flask-
Script.

U http://bit.ly/alembic-doc.
2 http://bit.ly/fl-migrate.
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CospaHue peno3uTOpuUs Murpauum

Jlnst Havana pacuriperne Flask-Migrate HeOOX0IMMO YCTaHOBUTD B BUP-
TyaJIbHOE OKPY’KEHHE:

(venv) $ pip install flask-migrate

B npumepe 5.8 rmokazano, Kak HHUIIUATU3UPOBATH 9TO PACIIUPEHUE.

Mpumep 5.8 < hello.py: HacTporika pacwmpeHus Flask-Migrate

from flask.ext.migrate import Migrate, MigrateCommand

migrate = Migrate (app, db)
manager.add command('db', MigrateCommand)

Jluist 9KCIIOpPTUPOBAaHUST KOMaHa Murpain pacimpenue Flask-Migrate
IpefoCTaBIsIeT Kiaace MigrateCommand, MoaKIOUaeMBbIil K 00BEKTY manager
u3 pacumipenust Flask-Script. B atom mpumepe BBITOTHSETCS MOAKIIOUE-
HUe KOMaH/IbI db.

ITepen TeM Kak MOKHO OyIeT BBIIIOJHUTH MUTPAIIKIO Oa3bl JaHHBIX, He-
00X01MO C IIOMOIIBIO IOAKOMAH/BI 1nit CO3aTh PEIIO3UTOPHIT MUTPALIIL
(venv) $ python hello.py db init

Creating directory /home/flask/flasky/migrations...done

Creating directory /home/flask/flasky/migrations/versions...done
Generating /home/flask/flasky/migrations/alembic.ini...done
Generating /home/flask/flasky/migrations/env.py...done
Generating /home/flask/flasky/migrations/env.pyc...done
Generating /home/flask/flasky/migrations/README. ..done
Generating /home/flask/flasky/migrations/script.py.mako...done
Please edit configuration/connection/logging settings in

' /home/flask/flasky/migrations/alembic.ini' before proceeding.

ITa KOMaH/Ia CO3/IaCT TAIKY migrations, rjie OyayT XpaHUTHCS BCE CIie-
HapUU MUTPAIUU.

daiinbli B peno3nTopun Murpaumnn ecerga ooJ1XKHbl COXPaHATbCA B CUCTEME ynpaB-
< NeHusa BEpCUsS MU, BMECTE C OCTallbHbIMN NCXOLHbIMU GarifiaMuy NPUNoXeHUS.

CospaHue cueHapus Murpauum

B ¢dpeitmBopke Alembic murpanust 6asbl JaHHBIX peajiM3yeTcsl B BUJE
cuenapus muepayuu (migration script). ATOT crieHapui UMeeT /iBe (HyHK-
nmu: upgrade () m downgrade (). DyuKIMs upgrade () TpUMeHsIET I3MEHEHUS
B 6ase JaHHBIX, SBJISIONIMECS YacThio MUTPaInu, a pyHKIws downgrade ()
oTMeHsIeT uX. birarogiapst BOSMOKHOCTH TIPUMEHSITh U OTMEHSITh U3MeHe-
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HUS ¢ TOMOIIbI0 Alembic MokHO TTprBecTH 6a3y JaHHBIX K COCTOSTHUIO Ha
JIE000IT MOMEHT B UCTOPUH U3MEHEHU,

Crienapun murparmn st Alembic MOKHO co3aBaTh BpYUHYO WIIH aB-
TOMATUYECKH, UCIIOIb3ys KOMaH/bI revision m migrate COOTBETCTBEHHO.
ITpu pabote B pydHOM peskiMe (DPeiiMBOPK CO3ACT 3arOTOBKY CIIEHAPUST
¢ mycteiMu (yHKIMsIMU upgrade () u downgrade (), KOTOpbie pa3pabOTUIK
JIOJIDKEH Peayim30BaTh CaMOCTOSITEJIBHO, C MCIOJb30BAHUEM JNPEKTUB,
AKCIIOPTUPYEMBIX 00beKTOM Operations. IIpu paGore B aBTOMAaTHUECKOM
pesknMe (DpeliMBOPK caM creHepupyeT Ko s (hyHKIui upgrade () u
downgrade (), omrpesiesisist pa3andus MeK/y OTpe/ieJIeHUsIMU MOJieJiell 1 Te-
KYyTIeN CTPYKTYPOi Ga3bl TaHHDIX.

CueHapum murpaummn, Co3aaHHble aBTOMaTM4YeCKU, He BCeraa TO4HbI U MOMyT MPo-
nyckaTtb HeKoTopble AeTtanu. MNoaToMy ux Bceraa cnenyet NpocMaTpmBaTth Nepes,
NPUMEHEHNEM.

ABTOMaTHYECKOE CO3[aHUe CIIeHapUsl MUTPAIMK BBITTOJIHSETCS IO/
KOMaH/Iol migrate:

(venv) $ python hello.py db migrate -m "initial migration"
INFO [alembic.migration] Context impl SQLiteImpl.
INFO [alembic.migration] Will assume non-transactional DDL.
INFO [alembic.autogenerate] Detected added table 'roles'
INFO [alembic.autogenerate] Detected added table 'users'
INFO [alembic.autogenerate.compare] Detected added index
'ix_users_username' on '['username']'
Generating /home/flask/flasky/migrations/versions/lbc
594146bb5 initial migration.py...done

Ecnn y Bac yxe ecTb KOMus pero3nutopmsi C UCXOAHLIMU TEKCTaMU MPUIOXEHN

< c caitta GitHub, Bbl MOXeTe BbIMOAHWUTL KOMaHay git checkout 5d n monyunts aty
BEpCUIo NpunoxeHus. O6paTyTe BHYMaHUE, YTO /151 9TON BEPCUN NPUIIOXEHUS He
TpebyeTcs reHeprpoBaTh CLEHAPUI MAMPaLLMK, MOTOMY YTO BCE CLLEHapUV MUrpa-
LMK BKJTIOYEHbI B PEMO3UTOPWIA C UCXOAHLIMY TEKCTaMU.

OOHoBneHue 6a3bl AaHHbIX

IIociie Toro Kak BbI IIPpOCMOTPUTE CHeHapI/IfI MUT'paliin 1 UCIIpaBUTE BCE
HEAOCTaTKH, €ro MOKXHO IPUMEHUTDH K 6ase JIAaHHBIX KOMaH/[01 db upgrade:

(venv) $ python hello.py db upgrade

INFO [alembic.migration] Context impl SQLiteImpl.

INFO [alembic.migration] Will assume non-transactional DDL.
[ ]

INFO [alembic.migration] Running upgrade None -> 1bc594146bb5, initial migration

[l epBoii Murpanuu 9ta KoManjaa (hakTUYeCKu dKBUBAJIEHTHA Bbl-
soBy db.create all(), Ho B HmoCIeAyIONMX MUIPAlUAX KOMaH/a upgrade
OyeT IPUMEHATh UBMEHEHUsI, He YHUYTOKAsE COAEPKUMOTO TabJIHIL.
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O Ecnun Y BacC yXxe eCTb Konuma perno3nTtopuns ¢ MCXOAHbIMN TEKCTaMn MPUNOXEHUI

£ c caunrta GitHub, yonanute daiin data.sqlite 6a3bl AaHHbIX U 3aTeM BbIMOJAHUTE
KomaHay upgrade, 4ToObl creHepupoBaTb 6a3y AaHHbIX C MOMOLLbIO hpenmMBopKa
Murpaumn.

Tema IPOEKTHPOBAHUS U MCIIOJIb30BaHUs (a3 JaHHBIX OY€Hb BasKHA; el
HOCBSIIIEHbI 1eJIble KHUTH. BbI TOJIKHBI paccMaTpUBaTh ATy IJIABY JIUIIb
Kak KpaTKUil 0630p; gasee B KHUre Mbl 00CyquM 60Jiee CIOKHBIE TEMBI.
Curienyonas riaBa HOCBAIEHa TPUeMaM OTHPABKU JIEKTPOHHON [OYTHI.
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IN\eKTPOHHas NOYTa

Bo MHOTHX NPUIOKEHUSX HEOOXOUMA BO3MOKHOCTD U3BEIIATh T10Jb30-
Baresieii 06 OTpeiesIeHHbIX COOBITUSAX, U 0OOBIYHO JIJIS HTOTO UCTIOIb3YETC st
AJIEKTPOHHAs 1moYTa. HecMOTpst Ha TO UTO /IS PACCHIIKU 3JIEKTPOHHBIX
IICEM MOKHO UCIIOIb30BaTh MaKeT smiplib u3 crangapTHoi OMOIMOTeKN
Python, B npunoxenusx va ocuose Flask moxHO ucronb3oBarh 6osee
ynaunoe penrenne — pacummpenue Flask-Mail, asraromeecs o6epTioii Bo-
kpyr nakera smtplib.

MoaAep)XKKa SAeKTPOHHOW NOoYTbI
c nomouwbio Flask-Mail

Paciupenne Flask-Mail MOJKHO yCTaHOBUTB € IOMOIIBIO YTHIUTHI pip:

(venv) $ pip install flask-mail

ITo pacmuperne obeceunBaeT BOSMOKHOCTh coenntenns ¢ SMTP-
cepsepoM (Simple Mail Transfer Protocol — npocroii mpotokos nepeza-
Y 9JIEKTPOHHOI TTOUTHI) U MEPeAaun eMY 3JTeKTPOHHBIX MMUCEM [T Pac-
couikn. ITo ymomuanuio Flask-Mail neitaercs coeiuHUTBCS € TIOPTOM 25
cepsepa localhost n orupasuth noury 6es3 ayreHTudukanuu. B tabi. 6.1
NPUBOJUTCS CIUCOK KJIIOUEH IapaMeTpoB HACTPOIKU COEIMHEHUS
¢ SMTP-cepsepom.

Tabnuua 6. 1. MapameTpbl HacTpoliku coeguHeHnss ¢ SMTP-cepBepom
Aans pacwunpernus Flask-Mail

Kniou Mo OnucaHue
YyMOJT4aHUIO

MAIL HOSTNAME |/ocalhost Mmsa xocta nnm IP-agpec cepBepa 31eKTPOHHOM
noyThbI

MATL PORT 25 [MopT cepBepa 3/IeKTPOHHOW MOYThI

MAIL USE TLS |False YnpaBnsieT nCNosb30BaHeM NPOTOKONa
6e30MacHOCT Ha TPAHCMOPTHOM ypoBHe TLS
(Transport Layer Security)
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Tabnuya 6.1 (okoH4YaHue)

Mo
Kniou yMOnYaHWIo OnucaHune
MAIL USE SSL |False YnpasnsieT ucnosnb3oBaHveM NpoTokosa
3awmueHHbIx cokeToB SSL (Secure Sockets Layer)
MATL USERNAME | None ViMsa nonb3oBaTenst Ha cepBepe ANIEKTPOHHOM NOYTbI
MATL PASSWORD |None Maponb Nonb3oBaTeNs Ha cepBepe 3N1eKTPOHHOM
noYThbl

B mporecce paspaboTku MoOKeT GbITh GoJiee YA0OHBIM COEIUHITHCS
¢ sHettHUM SMTP-cepsepom. B mpumepe 6.1 mokazaHo, Kak HACTPOUTH
NPWJIOKEHHE JIJIsT OTIPABKY 9JEKTPOHHOM TIOYTHI € WCIIOJb30BAHUEM
yuetnoi 3amcu B Google Gmail.

Mpumep 6.1 <+ hello.py: HacTpoiika Flask-Mail gna ncnons3osaHusa
Gmail

import os

...

app.config[ "MAIL SERVER'] = 'smtp.googlemail.com'
app.config[ "MAIL PORT'] = 587

app.config[ 'MAIL USE TLS'] = True

app.config[ "MAIL USERNAME'] = os.environ.get ('MAIL USERNAME')
app.config[ "MAIL PASSWORD'] = os.environ.get ('MAIL PASSWORD')

O Hwukorpa He ykasblBanTe ABHO UMSA NONb30BaATENS M Naposib B NPOrpaMMHOM KOAe,

£ 0CcOBEeHHO ecnu NaHMpyeTe OTKPbITb MCXOAHbBIE TEKCThI CBOEr0 MPUIOXeHUs. YTo-

Obl 3aWNTUTL MHHOPMALMIO O CBOEN YYETHOM 3an1cu, UMNopPTUPYITE ee U3 nepe-
MEHHbIX OKPY>XEHUS.

B npumepe 6.2 nokasano, kak naunuanausuposarhd Flask-Mail.

Mpumep 6.2 < hello.py: MHMumannzdaums Flask-Mail

from flask.ext.mail import Mail
mail = Mail (app)

B okpyskeHnM HEOOGXOAUMO OTPEIETUTD [IBE TIEPEMEHHbIE /TSI XpaHe-
HUST UMEHU TI0JIb30BATEJIsI U T1apOJIsl ISl COeITHEHUST C TOYTOBBIM CEP-
BepoM. Eciu BbI mosb3yerech OC Linux nim Mac OS X u koMaH1HOM
060s0uKoil bash, orpenes T 9TH TIEPEMEHHBIE MOKHO TaK:

(venv) $ export MAIL USERNAME=<Gmail username>
(venv) $ export MAIL PASSWORD=<Gmail password>

A B Microsoft Windows Tak:

(venv) $ set MAIL USERNAME=<Gmail username>
(venv) $ set MAIL PASSWORD=<Gmail password>



®

[A3Ba b. INeKTPOHHas NoHTa % 93

OTnpaBka 3/1€KTPOHHOM MOYTbl U3 UHTEPAKTUBHOMN
o6onoukn Python

Yr00bl IPOBEPUTH HACTPOMKH, 3aIlyCTUTE CEAHC KOMAHAHON 000J0UKY U
OTHpaBbTeTeCTOBOGCOO6Hﬂﬂ{HE
(venv) $ python hello.py shell
>>> from flask.ext.mail import Message
>>> from hello import mail
>>> msg = Message ('test subject', sender='youlexample.com',
. recipients=["'youlexample.com'])
>>> msg.body = 'text body'
>>> msg.html = '<b>HTML</b> body'
>>> with app.app context():
mail.send(msg)

Ob6pature BHUMaHKe, uTo pyHKims send () us pacummpenus Flask-Mail
HCIIOJIB3YET CUrrent app, HOITOMY €€ CJIeIyeT BBI3bIBATH TOJIBKO MOCJIE aK-
TUBAIMK KOHTEKCTA IPUIOKEHHUS.

UHTerpaumua nopaepxXxku 3N€KTPOHHOM MOYTHI
B NpUJIoXeHue

Yro6sr n3beRaTh HEOOXOMNMOCTH KaKIBIH Pa3 cO3/aBaTh HIEKTPOHHBIE
UChbMa BPYUYHYIO, ObLI0 OBl HEMIOXO OOBEAUHNUTD BCE HTAIIBI TTOJATOTOB-
KU W OTIIPABKHU cOOOTIeHiT B equyio dhyHkimo. Kak momonrHurensioe
[PEUMYIIECTBO 9Ta PYHKIUs MOTIa OBl 0TOOPAXKATH TEJIO ATEKTPOHHOTO
MICchMa ¢ IpUMeHeHneM 1aboHoB Jinja2. Peasusaiius Takoil (hyHKIIUN
nmokaszaHa B rpumepe 6.3.

Mpumep 6.3 < hello.py: nopnepxka 9NEKTPOHHOM NOYTbI

from flask.ext.mail import Message
app.config[ 'FLASKY MAIL SUBJECT PREFIX'] = '[Flasky]'
app.config[ '"FLASKY MAIL SENDER'] = 'Flasky Admin <flasky@example.com>'

def send email (to, subject, template, **kwargs):
msg = Message (app.config['FLASKY MAIL SUBJECT PREFIX'] + subject,
sender=app.config[ 'FLASKY MAIL SENDER'], recipients=[to])
msg.body = render template (template + '.txt', **kwargs)
msg.html = render template(template + '.html', **kwargs)
mail.send (msg)

@ynxnns send email ommpaercs Ha Ba MapaMeTpa HACTPOWKN B IIPH-
JIO)KEHWU, OTpeJlesisionie mpeuKe g CTPOKU TEMbBI IMUChMa U ajipec
ornpasuresss. OHa MPUHUMAET a[PEC TTOIYIATEsT, CTPOKY TEMBI, M1abJI0H
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JUIST OTOOPsKEHUsST TeJia MHChMa M CIMCOK WMEHOBAaHHBIX apryMEHTOB.
Nwmst (aiira mabrona 10/KHO ObITh YKazaHO 63 paciimpeHust, Garoja-
Psl 4eMY MOJKHO HCIIOJIb30BaTh JiBa MIabJoHA — JIJIsl IPOCTON TEKCTOBOM
Bepcum Tesia nucbMa u i Bepcuu B hopmate HTML. VimenoBaHHbBIE
apTyMEHTBI, TIOJy4YeHHBIE OT BBI3BIBAIONIETO KO/IA, IEPEAATOTCS B BHI3OBBI
render template() M MOTYT MCHOJB30BAaThCs MAOJOHAMHE /TSI CO3AAHUS
TeJIa MuchMa.

Dyuknuio mpeacTaBaeHus index () JT€rKO MOKHO JOMOJHUTD BO3MOXK-
HOCTBIO OTTIPABKH 3JIEKTPOHHOTO MUChMa aIMUHUCTPATOPY TIPU TTOTyde-
HUM ¢ (OPMOIT HOBOTO UMEHW. JTU JOTIOJTHEHWS] TIPUBOSITCS B TIPUMe-
pe 6.4.

Mpumep 6.4 < hello.py: npymMep NCNONL30BaHWS BNIEKTPOHHOW MOYThI

...
app.config[ '"FLASKY ADMIN'] = os.environ.get ('FLASKY ADMIN')
...
@app.route('/', methods=['GET', 'POST'])
def index():
form = NameForm()
if form.validate on submit():
user = User.query.filter by(username=form.name.data) .first()
if user is None:
user = User (username=form.name.data)
db.session.add (user)
session['known'] = False
if app.config['FLASKY ADMIN']:
send_email (app.config['FLASKY ADMIN'], 'New User',
'mail/new_user', user=user)
else:
session['known'] = True
session['name'] = form.name.data
form.name.data = "'
return redirect(url for('index'))
return render template('index.html', form=form, name=session.get('name'),
known=session.get ('known', False))

Anpec TiosrydaTesis onpeiesiseTcs 3 mepeMeHHON OKPYsKeHUS FLASKY
ADMIN, 3HaYeHue KOTOPOU KOTMPYETCS B IMapaMeTp HACTPOUKM C TeM ke
MMEHEM Ha 9Talle 3aIycKa mpuioskerst. HeoOXoanMo Takke co3/1atTh JBa
(aiira mabaonos st TekctoBoil 1 HTML-Bepceuu nucbma. Ipeamosara-
eTcs, uTo 9TH (aiiibl OyayT XPaHUTHCS B IAIIKe Mail, BIOKEHHON B Hall-
Ky templates. CieJlaHO 9TO C 11€JIbI0 OTAEIUTb UX OT 00BIYHBIX MIA0JIO0HOB.
[TTa610HbBI 9JIEKTPOHHBIX MUCEM OKUMAIOT MOJYIUTH UMSI TIOJTb30BATESI
B BUJI€ aPTYMEHTA, II09TOMY B BBI30B send email () mepegaeTcsa MMEHOBaH-
HBII apryMEHT.
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@ Ecnn y Bac yxe ecTb KOMnua perno3nTopust C UCXOAHbIMU TEKCTaMM MPUSTIOXEHUN
< c caitta GitHub, Bbl MOXeTe BbIMONHWUTL KOMaHAy git checkout 6a u nonyunts aty
BEPCUIO NPUIIOXEHMS.

ITomnmo nepemeHHbIX OKpysKeHud MAIL USERNAME m MAIL PASSWORD, onu-
CaHHBIX BBIIIE, I 9TON BEPCUM TIPUIOKEHUSA HEOOXOIMMO OMPE/IETUTh
nepeMeHHy1o oKkpyskerus FLASKY ADMIN. B Linux u Mac OS X aTo Moxk10
c/lesaTh TakK:

(venv) $ export FLASKY ADMIN=<your-email-address>

A B Microsoft Windows Tak:

(venv) $ set FLASKY ADMIN=<Gmail username>

ITocne CO3/IaHUA ITUX TIEPEMEHHDBIX OKPYKEHUA MOKHO TPOBEPUTDH,
lIeﬁCTBHTe]IbHO JIN Ka)KIIbIﬁ pa3 1mpm BBOJZE HOBOTO MMEHU TIPMUJIOJKECHUNE
TTOCBITAET SJIEKTPOHHOE MM CHMO.

ACMHXpPOHHasA OTNpaBKa 3/IEKTPOHHOM MOYTbI

OTIHpaBUB HECKOIBKO SJIEKTPOHHBIX TIHCEM, MOKHO 3aMETUTh, YTO (HYHK-
st mail.send () Grokupyer paboTy MPUJIOKEHMs Ha HECKOJIBKO CEKYHII,
IIOKa MUChbMO He OY/IEeT OTIPABJIEHO, YTO CO3/AET OILyIIeHNE 3aBUCAHUS
Opaysepa. UroObl u3beskaTh HesKeJaTelbHbIX 3alepPiKeK B Ipolecce 06-
paboTku 3a1poca, GYHKIUIO OTIPABKK 3JIEKTPOHHON TTOYTHI MOKHO BbI-
MOJHATH B (GOHOBOM 1oTOKe. HeoGXoanMble /17ist 9TOTO U3MEHEHUs! TIPe/l-
cTaBsJieHbl B ipumepe 6.5.

Mpumep 6.5 <+ hello.py: acMHXPOHHAsS OTNpPaBKa 3NEeKTPOHHOM NOYThI

from threading import Thread

def send async email (app, msg):
with app.app_context():
mail.send(msgq)

def send email (to, subject, template, **kwargs):
msg = Message (app.config['FLASKY MAIL SUBJECT PREFIX'] + subject,
sender=app.config['FLASKY MAIL SENDER'], recipients=[to])
msg.body = render template (template + '.txt', **kwargs)
msg.html = render template (template + '.html', **kwargs)
thr = Thread(target=send async_email, args=[app, msg])
thr.start()
return thr

Ira peanusanus MOAYEPKUBACT OJHY WHTEPECHYIO 1mpobieMy. MHo-
rum pacimperusiMm dpeiimBopka Flask s paboter Heo6XoaMM 0CTyIT
K KOHTEKCTaM NpuiokeHus: u 3anpoca. Oyukims send() U3 pacimpe-
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Hus Flask-Mail ucrosssyer current app, moatomy eii Takke HEOOXOANM
JIOCTYT K KOHTeKCTy npuyioskernst. Ho korpa mail.send() BeimosHSAeTCS
B OT/IEJIBHOM TTOTOKE, JIJIsT Hee MOKHO CO3/IaTh MCKYCCTBEHHBIN KOHTEKCT
IPUJIOKEHU BBI30OBOM app.app context ().

() Ecnm y Bac yxe ecTb KOMWs Peno3nTopusi C UCXOAHLIMU TEKCTAMM MPUIOXEHNI
< c caitta GitHub, Bbl MOXeTe BbIMOHWUTL KOMaHAy git checkout 6b n monyunts aTy
BEPCUIO MPUOXEHUS.

Eciut Teriepb 3amyCcTUTb MPUIOKEHIE, MOXKHO 3aAMETHTB, YTO 33/IEPIKKU
MCYe3N T, HO UMENTE B BU/LY, YTO LISl MACCOBON PACCHLIKU AJIEKTPOHHON
MOYTHI JKEJTATETHHO CO3/IABATH OT/IETHHOE 3a/IaHIe, BMECTO TOTO YTOOBI 3a-
MyCKaTh OTJAEJbHBIN TIOTOK BBITIOJHEHNUS JIsT OTIIPABKY KaK[0TO MTHUChMA.
Hanpumep, BemmonHenne GyHkinuyn send async email () MoKHO Tepesa-
BaTh B ouepeb 3aganuii Celery!.

ITa rmaBa 3aBepiraeT 0630p 0COOGEHHOCTEH, KOTOPhIE HEOOXOMUMBI
MPAKTUIECKN BO BeeX BeO-mpumokenusix. Harma mpobema Termepb cocTo-
UT B TOM, 4TO ciieHapuil hello.py mocteneHHO cTaHOBUTCS Bee OOJIbIINE U
GoJrbIIre, 4TO yemoxkHsIeT paboTy ¢ HUM. B cienyioreit TiaBe BB y3HaeTe,
KaK CTPYKTYPHUPOBATH KPYTHBIE TPUIOKEHNUSI.

! http://www.celeryproject.org/.
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CTpyKTypa 6onblNX
NPUAOXKeHUIN

XpaHuTh UCXOAHBII KO HEOOIBIIOro BeO-IIPUIOKEHNI B 0AHOM (daiire
MOKeT OBITh U yA0OHO, HO TAKOM MOAXO0 TOYHO He TOLUTCS A1 GOMBIINX
nputokernii. C pocToM CI0KHOCTU MPUIOKEHHS paboTaTh CO BCE yBe-
JINYMBAIOIIUMCS eAMHCTBEHHBIM (hallioM OyaeT Bce TpyIHee U Tpy/IHee.

B orimmume ot GosbinnHcTBa Apyrux BeO-(ppeiiMBopkos, Flask me Bbi-
JBUTAET HUKAKUX TPeOOBaHMUI K OPraHu3alui KPYIHBIX IIPOEKTOB; OIIpe-
JleJIeHre CTPYKTYPbI TIPUJIOKEHUST TTOJTHOCTHIO BO3JIaraeTcsl Ha paspa-
60TuyrKa. B 5TOI rylaBe Mbl pacCMOTPHUM OAMH U3 BO3MOIKHBIX CIIOCOOOB
oprausaiy 6OJIbIINX IMPUIOKEHUH B TAKEThl U MOIYJI. DTa CTPYKTYpa
OyJIeT UCTIOJIb30BAaThC BO BCEX OCTAJIbHBIX IIPUMEPaX.

CTpyKTypa NpoeKTa

B npumepe 7.1 nokasana 6a3oBast CTpyKTypa TUIIMYHOTO PUJIOKEHHUS HA
ocnose Flask.

Mpumep 7.1 < BaszoBasg CTpykTypa NpuUnoXeHnst Ha ocHoee Flask

|-flasky
|-app/
|-templates/
|-static/
|-main/
[-__init .py
|-errors.py
|-forms.py
[-views.py
[-__init_ .py
[-email.py
|-models.py
|-migrations/
|-tests/
[-__init_ .py
|-test*.py
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|-venv/
|-requirements.txt
| -config.py

| -manage.py

ITa CTPYKTYpa UMEET YeThIPe YPOBHS BJIOKEHHOCTH TIAMTOK:

O  camo npusIokeHre 0OBIYHO PACTIOIATAETCS B TAKETE C IMEHEM app;

O mnamka migrations COREPKUT CIEHAPUM MUTPAIMU 6a3bl JAHHBIX,
KaK OIMCBIBAJIOCDH BBIIIIE;

O MoJ1yJibHBIE TECTHI XPAHSTCS B ITAKETE (eSts;

O mamka venv CoREpKUT BUPTyaibHOE OKpyskeHue Python, o Koto-
POM paccKas3bIBAJIOCh BBIIIIE.

371ech TaksKe TOSIBUIOCH HECKOJIBKO HOBBIX (DaIOB:

O requirements.txt — CIIUCOK 3aBUCUMOCTEN MAaKeTOB, YTOOBI YIIPOC-
TUTb BOCCO3/IaHUE WMIECHTUYHOTO BUPTYAJbHOTO OKPY>KEHUS Ha
JIPYTOM KOMIIBIOTEPE;

O config.py — XpaHUT HACTPOIKY TIPUIIOKEHUS,

O manage.py — 3arrycKaeT IPUIJIOKEHIE U JIPYTHE TPUKJIATHBIC 33/IaUH.

Yro0bl TTOMOYb BaM JIYYIIIe TIOHITh 3Ty CTPYKTYPY, B CIEAYIONIIX pas-

JleTax OMUCHIBAETCST TIPOTIECC MTPeodPA30BAHIS B Hee mpuItoskenvst hello.py.

MNapameTpbl HACTPOKU

[TpunoxeHnss 9acTo HYKAAIOTCS BO MHOYKECTBE TTapaMETPOB HACTPOIKU.
OTJIMYHBIM TIPIMEPOM ITOTO MOTYT CJIYKUTh Pa3Hble HACTPOIKH 6asbl
MAHHBIX JIUIS 9TAMOB Pa3paboOTKM, TECTUPOBAHUS U 9KCILIYATAIMU, YTOOBI
UCKJIIOYUTH BO3MOKHOCTb B3AUMOBJIUSTHUSI.

BMecTo 1poctoiil cTpyKTypbl, 0J00HOI CJI0BAPIO, KaK B IIPIIOKEHIH
hello.py, niist XpaHeHUsT HACTPOEK MOKHO HMCIOJIb30BATh UEPAPXUI0 KOH-
uryparmonHbIX K1accoB. B ipumMepe 7.2 mpuBoaUTCS coepsKkuMoe (aii-

Jna config.py.

Mpumep 7.2 < config.py: KOHOUIypauus NPUNOXeHUs

import os
basedir = os.path.abspath(os.path.dirname( file ))

class Config:
SECRET KEY = os.environ.get ('SECRET KEY') or 'hard to guess string'
SQLALCHEMY COMMIT ON TEARDOWN = True
FLASKY MAIL SUBJECT PREFIX = '[Flasky]'
FLASKY MAIL SENDER = 'Flasky Admin <flasky@example.com>'
FLASKY ADMIN = os.environ.get ('FLASKY ADMIN')

@staticmethod
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def init_app (app):
pass

class DevelopmentConfig (Config) :
DEBUG = True
MAIL SERVER = 'smtp.googlemail.com'
MAIL PORT = 587
MAIL USE_TLS = True
MAIL USERNAME = os.environ.get ('MAIL USERNAME')
MAIL PASSWORD = os.environ.get ('"MAIL PASSWORD')
SQLALCHEMY DATABASE URI = os.environ.get ('DEV_DATABASE URL') or \
'sqlite:///' + os.path.join(basedir, 'data-dev.sglite')

class TestingConfig (Config) :
TESTING = True
SQLALCHEMY DATABASE URI = os.environ.get('TEST_DATABASE_URL') or \
'sqlite:///' + os.path.join(basedir, 'data-test.sqglite')

class ProductionConfig (Config) :
SQLALCHEMY DATABASE URI = os.environ.get('DATABASEiURL') or \
'sqlite:///' + os.path.join(basedir, 'data.sqlite')

config = {
'development': DevelopmentConfig,
'testing': TestingConfig,
'production': ProductionConfig,

'default': DevelopmentConfig

Bazosbriii kiace Config cOMEPKUT HACTPOIKH, 00IIIMe JIJIsT BCeX KOHbU-
rypalinii, a pa3Hble MMO/IKJIACCH] ONPEAeSIOT HACTPOUKM JIJIsT OT/IeIbHBIX
koudurypaiuii. Ilo Mepe HEOOXOAUMOCTH MOKHO [0OABJISITD JOTMOJIHE-
TeJIbHBIC KOH(DUTYpAIUN.

Jlsist oBbiteHUst THOKOCTH U 6e30IaCHOCTH KOH(UTYPAIIUN HEKOTO-
pble HAaCTPOWKH MOXKHO WMIIOPTHUPOBATH M3 IE€PEeMEHHBIX OKPYKEHUS.
Hanpumep, snagenne SECRET KEY MOKHO yCTaHABIUBaTh B OKPYKEHUU 1
MpelyCMaTpuBaTh 3HaYeHNe 110 YMOJYAHUIO Ha CIy4yail OTCYTCTBUS JlaH-
HOH HACTPOUKH B OKPYKEHUU.

ITepemennoii SQLALCHEMY DATABASE URI mpHMCBaMBAIOTCs PasHble 3HaYe-
HUS B KOK/0W U3 TPeX KOH(UTypaiuii. ITo MO3BOJISET TPUITOKEHUIO HC-
0JIb30BATh PasHble 6A3bI JAHHBIX B PA3HBIX KOH(DUTYPATIHSIX.

Knaccpr xongurypanuii MoKHO olpejenarh B MeToje Kjacca init
app (), MPUHUMAIOTIEM DK3EMILJISAP MIPUIOKEHUS B BU/IEC apTyMeHTa. 3/1eCh
JK€ MOYKHO BBITIOJIHSITH Ollepalii 110 WHUITMAIU3allui B 3aBUCUMOCTH OT
BoIOpanHOil koHburypaiuu. [Toka 6a30BbIi Kiaace Conflg peanusyer myc-
TOI MeToq init app().
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Buusy crienapust config.py BITOTHAETCS PETUCTPAITHS PA3HBIX KOH(bH-
rypamnuii B cioBape config. OHa u3 KoHduUTyparuii (B JaHHOM cIyJae —
IS pa3pabOTKI) PETUCTPUPYETCS KaK KOH(MUTYPAIHS TI0 YMOTIAHUIO.

MakeT npuAoXKeHUs

[Taker NpUIOKEHUST XPAHUT BECh IPUKJIAIHOM KO, MIabJOHBI U cTaTHye-
ckue (ailapl. B 1aHHOM cilydae OH UMeeT MPOCToe UM app, OZIHAKO MIPU
JKEeJIAHUU eMy MOJKHO JaTh Jiroboe apyroe ums. Ilanku templates w static
SABJIAIOTCS YaCThIO IaKeTa IMPUJIOKEHUS, II09TOMY 9TU J[BE IAIKU ITIOMe-
IEHBI BHYTPb MAKu app. Mogenn 6a3bl JTaHHBIX U (DYHKIUH TTOIEPIKKI
3JIEKTPOHHOU TTOUTHI TakyKe TTOMeNeHbl BHYTPh 3TOTO TIaKeTa B BUJIE OT-
JIeJIHBIX MOAYJIeil app,/models.py v app,/email py.

dabpuyHaa GyHKLUUS NPUNOXEHUs

Crioco6 co3anHust MPUJIOKEHUS B BEPCUE C €IMHCTBEHHBIM (hailioM 110-
CTAaTOYHO yA00€eH, HO OH UMeEeT OAUH OOIBIION HeAoCTaTOK. TaK Kak mpu-
JIO)KEHKE CO3/aeTCs B TI00ANbHOM 00/1aCTH BUAMMOCTH, HET HUKAKOW
BO3MOKHOCTH JTUHAMWYECKU M3MEHUTH €r0 KOH(PUTYPAIUIO: K MOMEHTY
3aIlyCKa ClleHapUsl 9K3eMILISIP TIPUJIOKEHUs ke Oy/IeT CO3/1aH, TI0ITOMY
MEHSTD YTO-TO B KOH(MUTYPAITIH Y>K€ CITUIITKOM MO3HO. ITOT HEJOCTATOK
0COBEHHO CUJIBHO MEIIAET Ha dTare MOJYJbHOTO TECTHPOBAHUS, KOT/A
ObIBaeT JKeIaTebHO OPOOOBATD MIPUJIOKEHIE ¢ PA3HBIMU HACTPOIKAMU.

Perenrie mpo6JieMbl 3aKJII0YAETCS B TOM, YTOOBI IEPEMECTUTD CO3/1a-
HIE 9K3EMILISIPA TPUITOKEHUS B (habpuaHyio (GyHKIINIO, KOTOPYIO MOKHO
SBHO BBI3BIBATDH M3 CIIEHAPHS. JTO HE TOJBKO JACT CIEHAPUIO BpeMs Ha
BBITIOJTHEHIE HACTPOEK, HO TAK)Ke TO3BOJIUT CO3/IaBATh HECKOJBKO K-
3eMILISIPOB TIPUJIOKEHUST — MHOT/IA 3TO OYEHb MOKET TIPUTOIUTHCS TIPU
tectupoBanun. Dabpuunast (HYHKIUS TIPUIOKEHUS, TIPEICTABICHHAS
B TIpuMepe 7.3, onpeiesisieTcsl B KOHCTPYKTOPE TTaKkeTa app.

ITOT KOHCTPYKTOP UMIIOPTUPYET OOJIBIIYIO YACTh UCITOIB3YEMbIX Pac-
mupennii gppeiivBopka Flask, Ho, Tak Kak K 9TOMy MOMEHTY 9K3eMILISIP
MPUJIOKEHUS TIOKA OTCYTCTBYET, OH CO3/IaeT UX HEMHUITNATTU3UPOBAHHbI-
MU, BBI3bIBas KOHCTPYKTOPBI paciivpeHuii 6e3 aprymeHtoB. DyHKIUs
create app () siBisiercst habpuyHOil DyHKIMEH IPUIOKEHNS U TPHHIMAET
apryMeHT ¢ uMeHeM KoHpuryparuu. [lapameTpsl HACTPONKY, XpaHSIIIIe-
Csl B OJIHOM M3 KJIACCOB, OOBSABJIEHHBIX B COMfig.pY, MOKHO UMIIOPTHPO-
BaTh HEMOCPE/ICTBEHHO B IIPUIJIOKEHUE € TOMOIIBIO MeTozia from object ()
o6bexTa app. config. OGBEKT ¢ HACTPOMKAMU BHIOUPAETCS TI0 KIMEHU U3 CJIO-
Bapst config. Kak To1bKo nipuioskeHue OyeT co3aHo 1 HACTPOEHO, MOKHO
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BBITIOJIHUTD WHUITUATU3AINIO CO3/IAHHBIX PACITMPEHUN BBI3OBOM WX Me-
TOZOB 1nit app().

Mpumep 7.3 < app/__init__.py: KOHCTPYKTOP NakeTa NpUIoXeHns

from flask import Flask, render template
from flask.ext.bootstrap import Bootstrap
from flask.ext.mail import Mail

from flask.ext.moment import Moment

from flask.ext.sglalchemy import SQLAlchemy
from config import config

bootstrap = Bootstrap()
mail = Mail()

moment = Moment ()

db = SQLAlchemy ()

def create_app (config name) :
app = Flask(_ name )
app.config. from object (config[config name])
config[config name].init app (app)

bootstrap.init app (app)
mail.init app (app)
moment.init app (app)
db.init_app (app)

# 3I0ecb BHNOJHAETCA MNOOKIOUEHME MapUPYyTOB U
# HeCTaHOAPTHHX CTPaHul ¢ coolmeHusMyu 06 ommbKax

return app

®Dabpuynast HYHKIMS BO3BPANIAET CO3AAHHBIN HK3EMILISADP TIPUIIO-
JKEHUs, HO UMeliTe B BUILY, YTO MIPUJIOKEHHS, co3aBaeMble (habpruuHOi
(bYHKIMEH, B 5TOT MOMEHT WHUIMATU3UPOBAHbI HE TIOJHOCTHIO — B HUX
OTCYTCTBYIOT MapUIPYThl U 0OPabGOTYMKKM CTPAHUIL C COOOINEHUSIMU 00
ommOkax. Ho 06 9TOM MBI IOTOBOPUM B CJIEYIONIEM pasieie.

Peanusaunsa ¢pyHKUMOHANBHOCTU NPUNOXEHUA B BUAE
MakeTta

[Tepexon Ha ucnoabzoBanue HabpUKNU NPUIOKEHUS CO3/AeT TONOTHU-
TeJIbHBIE CJIOKHOCTH [IJI OTpeleJieHUs MaplipyToB. B npusioxeHusx,
COCTOANIUX U3 €IMHCTBEHHOTO CIIEHAPUS, 9K3EMILIAP TPUJIOKEHUS CY-
[IECTBYET B IJI0OATBHON 06JACTH BUAMMOCTH, TO3TOMY MApIIPYThl MOXK-
HO OIpe/IesiaTh ¢ MOMOIIbIO JiekopaTopa app.route. Ho Teneps, korzaa ak-
3eMILIAP TPUJIOKEHUS CO3/IAETCS BO BPEMSI BBIITOJIHEHUS, IEKOPATOP app.
route HayMHaeT CyIeCTBOBATb TOJIBKO I10CTIE BbI30Ba create app (), TO ecTb
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CJIUIIIKOM TIO3/IHO. AHAJIOTHUYHAsE TPOOJIEMa TIPOSIBJISIETCS U € OIIPE/Ie/ICHN -
€M HECTaHapPTHBIX 00PaGOTYUKOB CTPAHUIL ¢ COOOIIEHISIME 00 OITNOKAX,
KOTOPBIE OIIPEIENSIOTCS ¢ TIPUMEHEHEM JIeKopaTtopa app.errorhandler.

K cuacreio, ¢ppeiimopk Flask npeparaer otnmnunoe penienue — ma-
xemut (blueprints). MakeT 1OXO0K Ha IPUIOKEHNUE TEM, YTO TaK JKe, Kak
HPUJIOXKEHUE, TI03BOJISIET ONPENeITh MAPIIPYThL. PagHuia Juib B TOM,
YTO MapIIPYyThl, ACCOIMUPOBAHHBIE ¢ MAKETOM, HAXO/STCS B MACCHBHOM
COCTOSIHUU JI0O MOMEHTA PErUCTPAINN B TIPUJIOKEHUH, KOT/IAa OHU CTAHYT
ero yacThio. Mcmob3yst Maket, 00bsIBICHHBIN B TJI06aTbHON 00/1aCTH BU-
JIUMOCTH, BBI MOKETE OTIPEIETSATH MAPIIPYTHI MPAKTUYECKHU TaK JKe, KaK B
MPUJIOKEHUH, COCTOSIIIIEM U3 eIUHCTBEHHOTO CIIEHAPUSI.

ITo00HO IPHIOKEHUSAM, BCE MAKETBI MOKHO 00BSIBUTH B OAHOM (hailjie
i u3bparb 6oJiee CTPYKTYPUPOBAHHBIH MOIXO/, CO3/IaB HECKOJIBKO MO-
JyJieil B makere npuiosxkenus. st 6obineil TMOKOCTH MbI CO3/Ia[IUM BJIO-
SKEHHBIN TTaKeT B MaKeTe MPUJIOKEHUS, T/e U OTPeIeTUM MakeT. B mpume-
pe 7.4 IpUBOUTCS Peasn3aliyisl KOHCTPYKTOPA MAKeTa, CO3/IaI0IIasi MAKeT.

Mpumep 7.4 < app/main/__init__.py: cospaHne makeTa

from flask import Blueprint
main = Blueprint('main', _ name )
from . import views, errors

MaxeTsl cO3/1al0TCs KaK 9K3eMILISIPhI Kiacca Blueprint. Koncrpykrop
ATOTO KJlacca TPUHUMAET /[Ba apPTYMEHTA: UMsI MaKeTa M MOJYJTb WJIH T1a-
KET, T/l HaXOuTcst MakeT. Kak u B IPUJIOKEHUsIX, B OOJIBIIMHCTBE CJIyva-
€B BO BTOPOM apryMeHTe MOKHO Ilepe/laBaTh IIePeMEHHYIO  name .

MapnipyTbl TPUIOKEHUST XPAHSATCS B MOJYJIE app,/main/views.py
BHYTPH TaKeTa, a 06paboTUNKY OMIMOOK — B MOJLYJIE app,/main/errors.py.
VIMIIOpTUPOBaHIE STHX MOJYJIEH CBSI3BIBAECT MAPIIPYTHI U 06PAOOTUMKY
€ MaKeTOM. BaskHO OTMETHUTD, YTO MOJLYJ I UMIIOPTUPYIOTCS BHU3Y Cll€HA-
pust app,/__init___.py, 4ToObI 30ekKaTh HUKIMIECKUX 3aBUCUMOCTEN, TaK
KaK views.py N errors.py T0JKHBI UMITOPTUPOBATD TJIABHBII MaKeT.

Perucrparust MakeTa OCyuiecTBIsteTcst BHYTpU (habpuuHON (DyHKIMY
HpUIoKeHu create app (), Kak MoKa3aHo B Iipumepe 7.5.

Mpumep 7.5 < app/_init_.py: perucrpaums makeTta

def create_app(config name) :
...
from main import main as main blueprint
app.register blueprint(main blueprint)

return app
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B mpumepe 7.6 1eMOHCTPUPYIOTCST 06PadOTUUKH OMINOOK.

Mpumep 7.6 < app/main/errors.py: MakeT ¢ 06paboTynkamMmm oLIMOOK

from flask import render template
from . import main

@main.app_errorhandler (404)
def page not found(e):
return render_ template('404.html"), 404

@main.app_errorhandler (500)
def internal server error(e):
return render template('500.html"), 500

Orimune onpesiesieHnit 06pabOTIMKOB OMIMOOK BHYTPU MAKeTa 3aKJT0-
YaeTcs B WCIOJb3yeMOM Jiekopatope. Ecsi 6bl MCIob30Bascs JeKopa-
Top errorhandler, 06pabOTUYNKN BHI3BIBATUCH OBl TOJBKO JIsT 00paGOTKY
o1mmbOK, BO3HUKAIOIINX BHYTPU Maketa. J{Jist oripesiesieHust T00aibHbIX
00pabOTYNKOB CJIe/lyeT UCII0Ib30BATh IeKOpaTop app errorhandler.

B mpumepe 7.7 mpuBOAUTCS peanmn3aliisd MapIIPyTOB MPUIOKEHUS
BHYTPH MaKera.

Mpumep 7.7 <+ app/main/views.py: MakeT C MapLUpyTaMn 415 NPUIOKEHNS

from datetime import datetime

from flask import render template, session, redirect, url for
from . import main

from .forms import NameForm

from .. import db

from ..models import User

@main.route('/', methods=['GET', 'POST'])
def index():
form = NameForm()
if form.validate on submit():
...
return redirect (url for('.index'))
return render template('index.html',
form=form, name=session.get ('name'),
known=session.get ('known', False),
current time=datetime.utcnow())

[Hopsanox onpenesienns GyHKIUIN TPENCTABICHNUS BHYTPU MaKeTa nMe-
€T JIBE OCHOBHBIE OTJIMYUTENbHbIE 0COOEHHOCTU. BO-T1€PBbIX, KaK U B CJIy-
vae ¢ 00paboTunKaMu OMTHMOOK B IPUMEPE BBIIIE, UCIOIB3YETCS JIEKOpPa-
TOP MapipyTa nu3 Maketa. Bropoe otmmune 3akjao4eHo B UCIIOJIb30BaHUN
dynknuu url for (). Kak Bbl HaBepHsAKa IOMHUTE, IEPBbLA apryMeHT 2Toil
byHKIIMY oTIpesiesniieT MA KOHEUYHOM TOUKU MapIpyTa, KAKOBLIM B ITPOC-
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TBIX TIPUJIOKEHUSIX TI0 YMOJIAHUIO SBJISIETCS UMST (DYHKITMW MTPeICTaBIIe-
Hus. Hampumep, B TIPUJIOJKEHNH, PEATTM30BAaHHOM B €ZIMHCTBEHHOM (haii-
ae, anpec URL st pyHKIMN npecTaBiaeHns index () MOKHO MOJTYYUTD
BoI3oBOM url for('index').

Oco6eHHOCTh MAKETOB B TOM, YTO KO BCEM KOHEYHBIM TOUKaM, 00b-
sByeHHbIM B Makete, Flask mpumvensier mpocrpancTBo nmen, Gaarogapst
YeMy MOYKHO CO3/IaTh HECKOJIBKO MaKeTOB ¢ (DYHKIIUSMHU ITPE/ICTaBICHNS,
UMEIOTIIUMU OIMHAKOBbIC MMEHA KOHEYHBIX TOUEK, He CO3/1aBas KOHMINK-
TOB UM€H MeX/y HUMU. [IpocTpaHCcTBOM UMEH CIY;KUT UM MakeTa (Tiep-
BBIIl apTyMEHT B BBI30BE KOHCTPYyKTOpa Blueprint), moaromy ¢dyHKIIUS
MIpe/ICTaBIeHUs index () perucTpupyeTcst c UMeHeM KOHEYHOI TOUKH main.
index, a coorBercTBytonmii et ajpec URL MOXHO TOJIy4nTh BBIZOBOM
url for('main.index').

Kpowme Toro, dpynxuus url for() moaaepxusaer cokpameHHblil op-
MaT 3aMMCU UMEH KOHEYHBIX TOUEK B MAKeTe, B COOTBETCTBUH C KOTOPBIM
pasperaeTcs OIyCKaTh MMs MakeTa, Kak, Hanpumep, B Bbizose url for
(".index'). ManHast (popMa 3alMCH O3HAYAET, YTO I 0O0PaGOTKU TEKY-
IIEro 3alpoca UCII0JIb3yeTcsl MakeT. JTO (haKTUYECKU O3HAYaeT, YTO JJid
nepeajipecalii BHyTPU TOTO JKe MaKeTa MOXKHO MCIIOJIb30BaTh KPATKYIO
opmy, a mig mepeanpecaniuu MeXKIy MaKeTaMU CJIelyeT MCIOJIb30BaTh
MOJIHOCTHIO KBATU(UITNPOBAHHBIE UMEHA KOHEUHDIX TOUEK.

JlJist TIOTHOTHI U3MEHEHUH 00beKThI (HOPM TaKsKe OBLIN MEPEHECEHBI
BHYTPb MaKeTa, B MOZLYJIb app,/main/forms.py.

CueHapuin 3anycka

Daiin manage.py B KOPHEBOII TATIKE TIPUJIOKEHUST UCIIOJIB3YETCST JIJIST 3a-
nycka npusioxkenus. ComepsKuMoe 3TOTO CIIeHapHs TIPE/ICTABIeHO B ITPH-
Mmepe 7.8.

Mpumep 7.8 < manage.py: cueHapuii 3anycka
#!/usr/bin/env python

import os

from app import create app, db

from app.models import User, Role

from flask.ext.script import Manager, Shell

from flask.ext.migrate import Migrate, MigrateCommand

app = create_app (os.getenv ('FLASK CONFIG') or 'default')
manager = Manager (app)

migrate = Migrate(app, db)

def make shell context():
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return dict (app=app, db=db, User=User, Role=Role)
manager.add_command ("shell", Shell (make context=make shell context))
manager.add command('db', MigrateCommand)

if name =="' main ':

manager.run ()

Ciienapuii HaumHaercs ¢ cosfgaHus npuioxenus. Kondurypaius
IIPUIOKEHH OIIPENE/IAETCA IepeMEHHON OKpykenusa FLASK CONFIG, ecin
OHa ONPEJIeJICHA; B TIPOTUBHOM CJIydae MCIIOIb3yeTcd KOH(MUTYpAIs 110
YMOJIYAHUIO. 3aTeM MPOU3BOANTCS MHUIMAM3anust paciupennii Flask-
Script, Flask-Migrate u KoHTeKcTa [Jist MHTEPAKTUBHOU 000s10uKU Py-
thon.

[lepBasi cTpoka B clieHApWH, HAUMHAIONIASCSA C Mapbl CUMBOJIOB #!,
nobGasjena s ynooersa, 4To6bl B Unix-10106HBIX ONEPaIUOHHBIX CH-
cTemMax CIIeHApHUil MOT 3aIyCKaThCs KOMaHJION . /manage.py BMecTo GoJiee
TMOJIHOW KOMaH/IbI python manage.py.

Mann 3aBucumocTen

[Ipunosxenus qOJKHBI BKIIOYATDh haila requirements.txt, B KOTOPOM Tiepe-
YUCJIEHBI BCE 3aBUCHMOCTH C TOYHBIMU HOMEPAMHU BEPCHI. ITO MOKET
[PUTOAMTHC, €CIIM OHAZOOUTCS BOCCO3/IaTh TOYHO TAKOE JKe BUPTYaJIb-
HOE OKpY KeHHe Ha IPYroil MallrHe, HallpyMep TaM, IJie IprIokKeHue Oy-
JIeT Pa3BepHYTO [UJIST AKCILIyaTaluu. JToT (hailai MOKHO CreHepupoBaTh
aBTOMATHYECKH, C TOMOIIBIO YTUITUTBHI pip:

(venv) $ pip freeze >requirements.txt

JKenarebHo 0GHOBIISTE HTOT (halisl mocie KaskAoi yCTaHOBKU WU 00-
HOBJIEHUST KaKOTO-1100 naketa. Huske IIPUBOAUTCS IPUMED COIEPKUMO-
ro daiiia requirements.txt:

Flask==0.10.1
Flask-Bootstrap==3.0.3.1
Flask-Mail==0.9.0
Flask-Migrate==1.1.0
Flask-Moment==0.2.0
Flask-SQLAlchemy==1.0
Flask-Script==0.6.6
Flask-WTF==0.9.4
Jinja2==2.7.1
Mako==0.9.1
MarkupSafe==0.18
SQLAlchemy==0.8.4
WTForms==1.0.5
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Werkzeug==0.9.4
alembic==0.6.2
blinker==1.3
itsdangerous==0.23

Korga moHaioOUTCst CKOHCTPYHPOBATH TOYHYIO KOO BUPTYAIbHOTO
OKPY>KEeHMSI, MOKHO CO3/I1aThb HOBOE BHUPTYyaJibHOE OKPY’KeHHe U BBITIOJI-
HUTb B HEM CJIE/YIONTYIO KOMaH/Y:

(venv) $ pip install -r requirements.txt

Howmepa Bepcuit B npumepe daiina requirements.txt, 410 MPUBOIIII-
s BbITIe, HABEPHSAKA OKAKYTCS HE CAMBIMU CBEKMMHM K MOMEHTY, KOT/Ia
BbI Gy/leTe YnTaTh 3TH CTPOKU. IIpu jKeTaHUM MOKHO TTOTPO6OBATh MC-
0JIb30BaTh 00JIee HOBbIE BEPCHUN MAKETOB, a IIPU MOSIBIECHUN KAKUX-JTHO0
mpobJieM — BEPHYTHCS K BEPCHSIM, YKasaHHBIM B (aiijie requirements.txt,
KOTOPbIe, KaK M3BECTHO, COBMECTUMBI C ITPUIIOKEHIEM.

MoayAbHble TecTbl

ITO MPpUJIOKEHNE CIUIITKOM MaJio, 1 B HEM IIOYTU HEYEro TeCTUPOBATb,
TE€EM HE ME€HeEE B IIpUMepe 7.9 nixe IIPUBOINTCA ITapa IMPOCTBIX TECTOB.

Mpumep 7.9 < tests/test _basics.py: MoaynbHbIE TECTHI

import unittest
from flask import current app
from app import create app, db

class BasicsTestCase (unittest.TestCase):
def setUp(self):
self.app = create app('testing')
self.app context = self.app.app context ()
self.app context.push()
db.create_all()

def tearDown (self):
db.session.remove ()
db.drop_all()
self.app_context.pop ()

def test app exists(self):
self.assertFalse(current app is None)

def test app is testing(self):
self.assertTrue (current app.config['TESTING'])

B rtecrax ucnosb3yercs maker unittest us craHmapTHON GUOIMOTEKN
Python. Merobi setUp () u tearDown () BBIIOJHSIIOTCS 0 U TIOCJIE KasKI0TO
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TECTa, a JIoObIe METO/bI C MIMEHAMH, HauMHAIOIMMHUCA ¢ ipedukca test |
BBITIOJTHSIOTCST KaK TECTHI.

() Ecnm xotuTe y3HaTb 60sibLie O CO3AaHMN MOLYJIbHBIX TECTOB C NMPUMEHEHNEM Na-

\_/ keTa unittest, obpawaritech kK opuumanbHo gokymeHTaumu: http://bit.ly/py-

unittest.

Meroz setUp () mbITaeTCst CO3/1aTh OKPYKEHUE JIJIs TECTa, OJIM3KO0 HaTlo-
MUHaloIIee JelicTRyomee Mpurokenre. CHavamia OH CO3/1aeT IK3EMILISIP
MPUJIOKEHWS, HACTPOEHHBIH JIJISI TECTUPOBAHUSI, U AaKTUBUPYET €TI0 KOH-
TEKCT. ITOT LIAr rapaHTUPYeT JOCTYITHOCTb Current app AJst Tecta. 3ateM
OH CO3/IaeT HOBYIO 6a3y JaHHBIX, KOTOPask MOKET MCITOJIb30BAThCST TECTA-
Mu. Baza JaHHBIX 1 KOHTEKCT yAISII0TCsT B MeTo/ie tearDown ().

[TepBorii TecT TPOBEPSIET HATTMUNE HKIEMILIISIPA TIPUJIOKeHUs. BTopoit
yOesKIaeTCs, YTO MPUJIOKEHIE BBITTOJHIETCS ¢ HACTPOITKAMMU JIJIST TECTH-
posanust. Y106l IPEBPATUTH MATIKY tests B MOJHOIIEHHbII MaKeT, B Hee
HEOOXOMMMO 100aBUTh (ailn tests/ init __.py, HO OH MOKET OCTaBaThCsI
MyCTHIM, TOTOMY UTO TTaKeT unittest MOKeT aBTOMATHYECKN BBITTOJHUTD
CKaHWPOBAHME BCEX MOJLYJIEH B TIOMCKAX TECTOB.

O Ecnn y Bac yxe ecTb KONUs peno3nTopusi C UCXOOHbIMU TEKCTAMU MPUIOXEHN
< c caitta GitHub, Bbl MOXeTe BbINOAHUTL KOMaHAy git checkout 7a n monyunts aty
BEPCUIO NMPUOXEHUs. YoeanTechb Takxke, YTO YCTAaHOBUIM BCE 3aBMCMMOCTU, Bbl-

MoNHMB KomMaHay pip install -r requirements.txt.

Yro6bl MOTYYUTH BOSMOKHOCTD 3aITyCKATh TECTUPOBAHIE, HYKHO J10-
GaBUTH KOMAHJy B CLIEHapHii manage.py, Kak IokasaHo B mpumepe 7.10,
J06aBILIOIIEM KoMaHy test.

Mpumep 7.10 <+ manage.py: KOMaHaa 3arnycka MoAaybHOro TECTUPOBAHMS

@manager.command

def test():
"""3anyckaeT MOLYJIbHEIE TECTH.
import unittest
tests = unittest.TestLoader().discover('tests')
unittest.TextTestRunner (verbosity=2).run(tests)

wun

[lexopaTop manager.command ympoInaeT co3janne HOBBIX KoMaHa. M
JEeKOpUpyeMoil (DYHKIMKM OyAeT WCIOIb30BaThCs KaK WM KOMaHIBI,
a CTPOKa IOKYMEHTUPOBaHU ' — 0TOOPasKaThCS B CIIPABOYHOM COOOIIECHU.
ODynxkims test () BoapiBaeT GyHknmio TextTestRunner n3 makera unittest.

Tertepp 3amycTUTh MOMAYJIBHOE TECTUPOBAHWE MOKHO CJIEAYIOei
KOMaH/IOM:

! Crpoka B TPOITHBIX KaBBIUKAX, B caMOM Havase GyHKiwn. — IIpum. nepes.
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(venv) $ python manage.py test
test app_exists (test basics.BasicsTestCase) ... ok
test app_is testing (test basics.BasicsTestCase) ... ok

Ran 2 tests in 0.001ls

OK

HacTtpoika 6a3bl AaHHbIX

PecTpykTyprpoBaHHast BEPCHSI IIPUIIOKEHUST UCTIOJIB3Y€ET MHYI0 Oasy naH-
HBIX, YeM TIPUJIOKEHNE B BUJE €IMHCTBEHHOIO CIIEHAPUS.

Anpec URL 6a3bl ZaHHBIX M3BJIEKAETCSA U3 IIEPEMEHHOI OKPYKEeHUsI,
a eCJIM OHa He YCTaHOBJIEHA, TI0 YMOJYAHUIO UCTIOJIb3yeTcst Ha3a JaHHBIX
SQLite. B xaxzmoii u3 Tpex KoH(pUTypaIluii UCIONb3YIOTCSA OTIUYHBIE OT
JIPYTUX MMEHA [IEPEMEHHBIX OKPYKeHUst 1 uMeHa (hailsioB 6asbl JaHHBIX
SQLite. Haripumep, B Konduryparmn i pazpaborkn URL ussiekaercst
13 nepeMeHHON OKpyskenns DEV DATABASE URL, a ecsii OHa He OIpe/ie/IeHa,
ucnonbayercst 6aza ganubix SQLite ¢ umenem data-dev.sqlite.

Hesasucumo ot Toro, otkya 6b11 nosryuer URL 6asbl JaHHbIX, A1 HO-
BOIi 6a3bl JAHHBIX HEOOXOAMMO CO3aTh TabaMLbL EC/IM Bbl MOJIb3yeTeCh
pacumpenrieM Flask-Migrate ajist orciiexuBanyus USMEHEHUI B CTPYKTY-
pe 6a3bl JaHHBIX, TAOJUIbI MOKHO CO3/aTh WK OOHOBUTD €IMHCTBEHHOI
KOMAaH/I0:

(venv) $ python manage.py db upgrade

WNrak, Mbl ¢ BaMU JOCTUTJIM KOHIIA 1I€PBOM 4acTW KHUTHU. Teriepb BbI
3HaeTe BCe, YTO HEOOXOMUMO JIJIsI CO3/IaHMsI BEO-TTPUIIOKEHIIT HAa OCHOBE
dpeiimBopka Flask, Ho, Bo3MOKHO, BbI 1I0Ka €j1ab0 IIpejCcTaB/sieTe, KakK
CJIOKUTH U3 ITUX HIIEMEHTOB HacToslee Tpuiokenue. 1lennb caemytomeit
YaCTH KaK Pa3 U COCTOUT B TOM, YTOOBI TIOMOYb BaM B 9TOM — OHA TIPOBEJIET
BacC yepes mpoiece pazpaboTKy 3aKOHUYEHHOTO IPUIIOKEHISI,
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AyTeHTUpnKauns
NnoAb30BaTenen

BosbiinHeTBY TIPUIOKEeHUH HEOOXOAUMO MOCTOAHHO KOHTPOJUPOBATH
CBOUX T10JIb30BaTesIeil. Korma moib30oBaTes b MOAKII0YAETCS K TPUIIOKe-
HUIO, OH JIOJIKEH TPOUTU aymenmugurayuro — npoueaypy yCTaHOBKHU
ero ujenTuaHOoCTU. [locse aToro npuiokeHne CMOKET MPEIOKUTD EMY
MePCOHANN3NPOBAHHBIN UHTEP(hEIC U OTpe/leJIeHHbI KPYT BO3MOXKHO-
cTei.

Yaiie Bcero JJist ayTeHTHGUKAIMKA OT MO0JIb30BaTENIst TPEOYIOT BBECTH
HEKOTOPBIN naeHTuduKaTop (aapec aJeKTPOHHOM MOYTHI MU UM T10JIb-
30BaTeJIs1) U CEKPETHBIN MapoJib. B aT0l Ty1aBe Mbl CO3/1a/IUM KaK pa3 Ta-
KYI0 3aKOHYEHHYIO cucTeMy ayTeHTudGukanuu st npuioxenus Flasky.

PacwupeHns ayteHTUUKaunn ana Flask

Jlns Python cymecTByer MHOKECTBO HEILJIOXUX MAKETOB ayTeHTH(IKA-
IV, HO HU OJIMH U3 HUX HE COOTBETCTBYET MOJTHOCTHIO HAIITM MOTPeOHO-
crsiM. Perienne ayTeHTH(GUKAIIMN TIOTIB30BATEIS], IPEACTABJICHHOE B 9TON
rJIaBe, OCHOBAHO Ha HECKOJIBKUX [TAKeTaX U 00eCcIieunBaeT HX COBMECTHYIO
paboty. CIIMCOK 9TUX MAKETOB TIPUBOANTCS HIKE:
O Flask-Login: ympasjsier ceaHcaMu II0JIb30BaTesieil, TPOIIEIIINX
ayTeHTudUKaInIO;
O Werkzeug: ocyrecTBiisier XalMpoBaHue U IPOBEPKY MapoJieit;
O itsdangerous: cosmaet 3anppoBaHHbIE MAPKEPBI 1 OCYIIECTBIISIET
UX MTPOBEPKY.
B nomnosinenune x makeTtam, CBSI3aHHBIM € ayTeHTU(UKAINEH, MCTI0JIb3Y-
IOTCS1 TAKyKe PACIIUPEHIS 001Iero HasHAYCHIS:
O Flask-Mail: a1 oTnpaBku  2JE€KTPOHHBIX IUCEM, CBI3aHHBIX
¢ ayteHTHU(UKAIMEN;
O Flask-Bootstrap: aus nogaepxkun HTML-1ma6i0H0B;
O Flask-WTF: g nogaepxkkn Be6-Gopm.
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3alnTa naponen

3alUIEeHHOCTH TT0JIb30BATEILCKON WH(MOpPMAIIK, XpaHsiieicss B Ga-
3aX JAHHBIX, YaCTO y/EJSAETCS CJAUITKOM MO BHUMAHUS HA aTarle Mpo-
ekTUpoBanus BeO-TpuaoKeHnit. Ocrasyiss Jnaseiiky, KOTOPOH CMOXKeT
BOCIIOJIb30BATHCSI 3/I0YMBIIJIEHHUK, YTOOBI B3JIOMATh BAlll CEPBEP U I10-
JIYUUTB IOCTYT K 6a3e JAaHHBIX, BBl PUCKYeTe Ge30MacHOCTHIO BAIIUX MOJTh-
30BareJiell, ¥ 3TOT PUCK HAMHOTO OOJIbIIle, YeM BbI ymaere. Hu st Koro
HE CEKPET, YTO MHOTHE TI0JIb30BATEN UCTIOIB3YIOT OJIUH U TOT K€ MapOJIb
LIS pasHbIX caiiToB. [lae eciu B Bamieil 6a3e TaHHBIX He XPAHUTCS HIKA-
KO KOH(PUAEHIINATbHON MH(MOPMAITNHT, IOCTYT K TAPOJISAM, XPAHATIMMCS
B Bamieil 6ase JAHHBIX, MOJKET JaTh 3J0YMbIIICHHUKY KJITIOU K YIETHBIM
3aIMCAM T0JIb30BaTesiell Ha IPyTuX caiTax.

YTo0Bl MOBBICUTH OE30IIACHOCTH XPAHEHMs MapoJiell II0JIb30BaTeneil
B Gase JJAHHBIX, CJIE/lyeT XPAHUTH HE CaMU TTapoJin, a ux xarmu. DyHKIws
X9IMUPOBAHNA JIOJDKHA TIPUHUMATD MAPOJIb U TIPUMEHATH K HEMY OJTHO
i 6osee Kpunrorpapuueckux mpeodpasoBaHuii. Pe3yasratoM Takoit
(dbyHKIMU K0/KHA OBITH HOBAsT TOCIE0BATENLHOCTH CUMBOJIOB, HUYEM HE
HAITIOMUHAIONIAsl OPUTHHAJIBHBIN MTapotb. Xa1n napoJieil MOsKHO UCITO0Jb-
30BaTh JIJIs1 IPOBEPKHM BMECTO HACTOSAIIUX MTAPOJICH, TOTOMY UTO (DYHKITUN
X3MIMPOBAHUS TTOBTOPUMBL: [IJIST OJTHON U TOU K€ UCXOIHOU CTPOKU OHU
BCer/la BO3BPAIAIOT OINH U TOT JKe Pe3yJIbTar.

O XalwurpoBaHve naponen — BecbMa CJoXHas 3aga4va, KOTOPYld MHOrMe noHvma-
< 10T HeOOCTaTO4YHO 4eTKO. [103TOMYy peKOMEHAYI0 He MblTaTbCsa peann3oBaTb co6-

CTBEHHOE peLleHVe, a UCMNoJb30BaTb OMBNNOTEKN, HAOEXHOCTb KOTOPbIX Obina
nposepeHa coobLiecTBoM. Ecnn Bam MHTEpecHO y3HaTb, YTO Noapa3ymMeBaeTcs
noa, xaLWMpoBaHMEeM naposnein, npoyntanTe ctatbio «Salted Password Hashing —
Doing it Right»'.

XawuposaHue naponen ¢ nomowbio Werkzeug

Mopyap security mus makera Werkzeug peanusyer HajesKHOE XIIIMPO-
BaHue maposeil. Jta (PYHKIMOHAIBHOCTh 9KCIIOPTUPYETCST B BUJIE JIBYX
(pyHK1IMI, KOTOPBIE MOKHO MCIIOJb30BATh JIJISI PETUCTPAIIUN U ayTEHTH-
(pukarum cooTBETCTBEHHO:

Q generate password hash (password, method=pbkdf2:shal, salt
length=8): mpuHuMaeT Mapojb B MPOCTOM TEKCTOBOM BHJIe U BO3-
BpalllaeT ero Xalll B BUJI€ CTPOKHU, KOTOPYIO MOXKHO COXPAaHUTDb B
6ase JAHHBIX. 3HAUEHMs 110 YMOJYAHWIO JJIsS apIyMeHTOB method

! http://bit.ly/saltedpass.
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u salt length obecreynBalOT JOCTATOYHO BBICOKYIO KPHITOCTOIA-
KOCTD JIJTsT GOMTBITIHCTBA TPUMEHEHNUT;

Q check password hash(hash, password): IpuHMMaeT X1, U3BJIEYEH-
HBIHT 13 6a3bl MaHHBIX, ¥ MAPOJTb B TEKCTOBOM BHUJIE, BBEIEHHBII
noJib3oBareseM. Bosspaiaer sHauenue True, ecju 11apoJib COOT-
BETCTBYET XOIILY.

B mpmmepe 8.1 nokasanbs! n3aMeHeHNs B Mojiesnt User, CO3/TaHHOI B TJIa-

BE 3, YIUTBIBAIOIINE XIITUPOBAHUE TTAPOJIEHL.

Mpumep 8.1 <% app/models.py: xawumpoBaHue naponen B mogenu User

from werkzeug.security import generate password hash, check password hash

class User(db.Model) :
...
password hash = db.Column(db.String(128))

@property
def password(self):
raise AttributeError('password is not a readable attribute')

@password.setter
def password(self, password):
self.password_hash = generate password hash (password)

def verify password(self, password):
return check password hash(self.password hash, password)

DyHKIMsT XAMNUPOBAHI TAPOJIsl PEATN30BaHA B BUJIE CBOIICTBA C Me-
HEeM password, JOCTYITHOTO TOJIbKO /iid 3anuch. [Ipn momeiTke TPUCBOUTD
3HaUEHUE ITOMY CBOWCTBY €ro MeTo/l 3arucu (setter) BoI30BET (hyHKIIUIO
generate password hash() u3 makera Werkzeug w sanumer pesysbrar
B 110J1e password hash. IIpu momeITKe IpoYnTaTh CBOICTBO password OyaeT
BO3BpAlllcHa OITMOKa, YTO BIIOJHE OIMPABIaHO, TaK KaK Ha OCHOBE X3Ila
HEJIb35T BOCCTAHOBUTDH OPUTUHAIBHBIN TAPOJIb.

Metoy verify password mpuHMMaeT 11apo/ib U 1epeaeT ero pyHKIuu
check password hash () u3 makera Werkzeug n/is cpaBHeHNIS ¢ X3IINPOBAH-
HOU Bepcuell, xpausiieiica B Mmozenn User. Ecm aToT MeToz BepHeT True,
MOKHO CHUTATh, YTO BBEACH BeprIIL/,I ITapoJib.

Ecnn y Bac yxe ecTb KOMus pero3nutopmsi C MCXOAHLIMU TEKCTaMU MPUIOXEHNI
< ¢ caitta GitHub, Bbl MOXeTe BbINOAHWUTL KOMaHay git checkout 8a n monyunts aty
BEPCUIO MPUIOXKEHUS.

Temepnb y Hac nMeeTcsT BCsT (QYHKITMOHATBLHOCTD, HEOOXOAUMAST JIJIST X9-
ITUPOBAHUS TTAPOJIEH, T e MOKHO TTPOBEPUTDH B MHTEPAKTHUBHON 060I0UKE:
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(venv) $ python manage.py shell

>>> u = User()

>>> u.password = 'cat'

>>> u.password hash
'pbkdf2:shal:10005duxMk00F$4735b293e397d6eeaf650aaf490£d9091£928bed’
>>> u.verify password('cat')

True

>>> u.verify password('dog")

False

>>> u2 = User()

>>> u2.password = 'cat'

>>> uZ.password hash
'pbkdf2:shal:10005UjvnGeTP$875e28eb0874£44101d60332442218£66975€89"

O6paTuTte BHUMAHUE, YTO 7SI MOJIB30BATEEH U U U2 OBLIN CO3IAHbI
pasHble X3IIH, Jaske TPH TOM, YTO 00a BBIOPAJIU OJWH U TOT JKe MapoJib.
Yr10o6bI rapaHTUPOBaTh PaboOTOCIIOCOOHOCTD TUX (PYHKIUIA B OyHyLIeM,
MIPOBEPKH, BHIMOJHEHHBIE BBIIIE, MOKHO O(DOPMUTH B BH/IE MOJYJILHBIX
TECTOB, KOTOPbIE JIETKO OYJET BBIIOJHUTD B JIIOOOH MOMeHT. B mpumepe
8.2 ipesicTaBIeH HOBBIA MOJLYJIb U3 TIAKETA [ests, COAEPIKAIIUN TPU HOBBIX
TECTa, MPOBEPSIONTHX TTOCITIE/IHIE U3MEHEHWS B MOJiesH User.

Mpumep 8.2 < tests/test_user_model.py: TecTbl ons nposepkn GyHKLUNA
XaLMPOBaHUSA naponen

import unittest
from app.models import User

class UserModelTestCase (unittest.TestCase) :
def test password setter(self):
u = User (password = 'cat')
self.assertTrue (u.password hash is not None)

def test no password getter(self):
u = User(password = 'cat')
with self.assertRaises (AttributeError):
u.password

def test password verification(self):
u = User (password = 'cat')
self.assertTrue (u.verify password('cat'))
self.assertFalse (u.verify password('dog'))

def test password salts are random(self):
u = User (password='cat')
u2 = User (password='cat")
self.assertTrue (u.password hash != u2.password hash)
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Co3A3HMe M3KeTa AAS NOAAEPYKKU
ayTeHTUhuKaUMn

MBI TTO3HAKOMUJIUCH C MAKETAMH B TJIaBe 7, T OHU MUCTIOTh30BATHICH JIJIS
OIpe/Ie/IeHIsI MAaPIIPYTOB B I100aIBbHO 001aCTH BUANMOCTH TTOCJIE TIepe-
MEIIEHNsT CO3[IaHNsI 9K3EMILISIPa MPUIOKEHNs B (habpruHyio (GyHKIINIO.
MapIupyThbl, CBS3aHHbIE C CUCTEMOI ayTeHTU(MUKAIIIHI, MOKHO T00aBUThH
B MakeT auth. VMcmomp3oBanue pa3HbIX MaKeTOB JIJISI Pa3HbIX (DYHKITHO-
HaJIbHBIX 0COOEHHOCTEH MPUJIOKEHHST — 9TO OTJIMYHBIA CIIOCO6 OpraHu-
3aIlUU KOJIa.

Maxker auth 6yzer naxopurbes B makere Python ¢ Tem sxe nmenem. Kon-
CTPYKTOP TIaKeTa CO3/aeT OOBEKT MaKeTa U UMIIOPTHPYET MapPIIPyTh 13
MOJIYJISI views.py. Peann3saliis KOHCTPYKTOpa MPUBOANTCS B TpuMepe 8.3.

Mpumep 8.3 < app/auth/__init__.py: cospaHne makeTa

from flask import Blueprint
auth = Blueprint('auth', _name )

from . import views

Monyb app/auth/views.py, npeacraBieHHblil B ipuMepe 8.4, uMIop-
TUPYET MaKeT U OMpe/iesisieT MAPIIPYThI, CBI3AHHBIE C Ay TeHTU(DUKAITEH,
UCIIOJIB3YsI €ro JekopaTop route. BHOBb noGasieHublilt MapiipyT /login
0TOGPaKAET CTPAHUILY € TOMOIIBIO TAGJOHA C TEM JKe UMEHEM.

Mpumep 8.4 <+ app/auth/views.py: MapLpyTbl MakeTa n GyHKLMN
npencraBneHuns

from flask import render template
from . import auth

Qauth.route('/login')
def login():
return render template('auth/login.html")

O6patute BHUMaHME, 4TO (haily MmabioHa, UM KOTOPOTO Tepejiaet-
cs ynkunm render template (), XpaHuTCS B Hanke quth. DTy manky He-
00X0IMMO CO3/1aTh BHYTPU app,/templates, Tak kak Flask npenmnomnaraer,
YTO OTHOCHUTE/bHbIE IyTH K MabJoHaM 3a4af0TCs OTHOCUTEIBHO IAlKU
template. Xpanenue mabI0HOB MaKeTa B OTAEIbHON MANKe CHIKAET PUCK
KOH(DJIMKTOB MMEH C MAKETOM Main uim JoObIMH APYTUMI MaKeTaMu, KO-
TOPbIE MOT'YT GBITh 100ABJIECHBI B OYLYIIEM.
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@ MakeTbl MOXHO Takxe HaCTPOWUTb Ha XPaHeHue WabIOHOB B X COOCTBEHHbIX, He-
3aBUCUMBbIX Nankax. Korga nMeeTcs HECKONbKO nanok ¢ wabnoHaMu, GyHKUMS
render template() cHayana BbIMOAHMT NOMCK B Nankax ¢ wabnoHamu ans npuno-
XEHWS, a 3aTeM B Nankax, HACTPOEHHbIX B MakeTax.

Maker auth HEOOXOAUMO MOAKIIOUNTH K TPUIOKEHUIO B (habpUdaHOM
bynknmm create_app (), Kak okasaHo B ipumepe 8.5.

Mpumep 8.5 < app/__init__.py: noaknoyeHne makeTa

def create app (config name) :
...
from .auth import auth as auth blueprint
app.register blueprint (auth blueprint, url prefix="'/auth')

return app

Apryment url prefix B GyHKOIUN perucTpaniuyl MakeTa sIBJISETCSI He-
ob6st3arebHBIM. Ecaii OH yKazaH, Bce MapIIpyThl, OObsIBJICHHbBIE B MaKe-
Te, OYIyT 3aPETUCTPUPOBAHBI € 33laHHBIM TIPE(HUKCOM, B JAHHOM CJTydyae
¢ npedurcom /auth. Hanpumep, mapuipyr /login Oymer 3aperucTpupoBan
Kak /auth/login, a mosHOCTHIO KBasMuIpoBanubiii anpec URL Ha Be6-
cepsepe paspaboTku Oyaer uMeTh BUA: http://localhost:5000/auth/login.

() Ecnm y Bac yxe ecTb KOMWsl Peno3nTopusi C UCXOAHLIMU TEKCTAMM MPUIOXEHNI
¢ c caitta GitHub, Bbl MOXeTe BbIMOAHWUTL KOMaHay git checkout 8b n monyunts aty
BEPCUIO MPUOXEHUS.

AyTeHTUdNKauns NoAb30BaTeAs C NOMOLLbLIO
Flask-Login

[Tocsie MpoxoXKAEHUS TPOLEAYPHl AyTEHTU(UKAIIMY TOJIb30BATENIEM ee
pe3yJIbraT COXPAHSIETCsI, YTOOBI [ATh MOJbH30BATENI0 BO3MOKHOCTD T10-
cemarh apyrue crpanuisl npuaokenus. Flask-Login — mamenbkoe, HO
OueHb TI0JIE3HOE pacIipeHne, CIeuaJn3upyrolleecss Ha YIPaBIeHUN
JIAHHBIM ACTIEKTOM CHCTEMBI ayTeHTU(hUKALNY, He OYyur TECHO CBsI3aH-
HBIM C KAKUM-JIHO0 KOHKPETHBIM MEXaHU3MOM ayTeHTU(DUKAIIHH.

Jlns Havama HeoOXOAMMO YCTAHOBHUTH PACIIUPEHUE B BUPTYaJIbHOE
OKpyKeHue:

(venv) $ pip install flask-login

MoarotoBka mopenu User gnsa ayteHTUdUKauumm

Yrobsl parh pacumpennto Flask-Login BosmoxkHOCTh paboTath ¢ Mo-
neqnio User, B Hell TpebyeTcs peannsoBaTh HECKOJIBKO MeTo0B. Heobxo-
JIIMble METO/IbI Iiepednciennr B Tabir. 8.1.
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Tabnuya 8. 1. Metoasl, Bo3BpaLjalouiyue nHgopmauuio
o nosb3oBartese ans Flask-Login

MeTopn OnucaHue

is_authenticated() | Lonxen Bosepawats True, ecnv npowesn npoueaypy
ayTeHTudukaumm, n False — B NPOTUBHOM Clydae

is_active() JonxeH Bo3epawtatb True, ecnv nosib30BaTesNb UMEET NPaBo
Ha ayTeHTUdUnKaumio, n False — B npoTnBHOM cnyyae.
BosBpalliaemoe 3HauyeHne False MOXHO 1CMNobL30BaTh Kak
npu3aHak Heo6X0AMMOCTU OTKIIOHEHMS YHETHOM 3anncu

is_anonymous () [nst 06bI4HbIX NONb30BaTENEN BCEraa A0IKEH BO3BpaLLaTh
False
get id() [osxeH Bo3BpaLLaTh YHUKabHbIM noeHTUdnKaTop

nonb3oBaTesid B BUAe CTPOKN lOHuKopa

ITU YeThIpe METOo/la MOYKHO peain30BaTh HEIOCPEJCTBEHHO B KJacce
MOJIEJTH, HO MeeTcsT GoJiee TPOCTOE pelienue B Bu/e kiacca UserMixin m3
paciupenust Flask-Login, B KoTopoM orpeziesieHbl peaii3aiii 9THX Me-
TOJIOB IO YMOJIYaHWIO, TIPUTOHBIE IS UCIIOJAb30BaHM B GOJIBITHHCTBE
ciaydaes. Mamenennas moziesnb User niokasana B mpumepe 8.6.

Mpumep 8.6 <+ app/models.py: moaens User, LONONHEHHAS NOAAEPKKON
ayTeHTndunkaumm

from flask.ext.login import UserMixin

class User (UserMixin, db.Model):
_ tablename = 'users'
id = db.Column(db.Integer, primary key = True)
email = db.Column(db.String(64), unique=True, index=True)
username = db.Column (db.String(64), unique=True, index=True)
password hash = db.Column(db.String(128))
role id = db.Column(db.Integer, db.ForeignKey('roles.id'))

OG6paruTe BHUMaHIe Ha MOSIBICHIE HOBOTO 1MoJIs enail. B ranHoM mipu-
JIOJKEHUT TTOJTh30BATETh OYIET ayTeHTH(MUITHPOBATHCS 1O APECY DITEKT-
POHHON TOYTHI, TaK Kak OOBIYHO TIOJB30BATENN Peke 3a0bIBAIOT CBOU
3JIEKTPOHHBIE a/Ipeca, YeM MPUAyMaHHble MMeHa.

Munnmamisanus pacmupenust Flask-Login mpoussoaurcest B habpuy-
HOU (pYyHKITUU MPUJIOKEHUS, KaK TTOKa3aHo B mpumepe 8.7.

Mpumep 8.7 < app/__init__.py: nHuumanmsaumsa pacwmpenus Flask-Login

from flask.ext.login import LoginManager

login manager = LoginManager ()
login manager.session protection = 'strong'
login manager.login view = 'auth.login'
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def create_app (config name) :
...
login manager.init app (app)

#oo..

Atpubyty session protection obGbexTa LoginManager MOXKHO IpucBau-
Barh 3HaueHms None, 'basic' mum 'strong', cooTBeTCTBYIONIME PA3HBIM
YPOBHSM 3aIUIIEHHOCTH IT0JB30BATEIBCKIUX CEAHCOB OT TIOCTOPOHHETO
BMeliaTeabcTBa. Ecim ycranosuth sHauenue 'strong', Flask-Login 6y-
neT caeuTh 3a [P-ajipecoM KJMeHTa W areHToM Gpaysepa M 3aBepIiaTh
ceaHC HPHHYAUTEJNBHO IpU 0OHApyKeHun u3MeHeHuit. ATpubyry login
view mpucBamBaeTcs MM KOHEYHOH TOUYKH, COOTBETCTBYIOIEN CTpaHuIle
ayrenTudukaiuu. Hanommro: Tak kKak MapuipyT 1ogin HaXoQuTcst BHYTPH
MakeTa, B ero Ha4aylo HeoOX0 MO 100aBUTh UM4 MaKeTa.

Haxkoner, Flask-Login tpebyer, 4TOOBI TPUIOKEHUE OTIPEIEIILIO
(hyHKIIMI0 06PATHOTO BBI30BA IS 3arPy3KU MHPOPMAIIUHI O TIOJIb30BATEE
0 3a/]aHHOMY UZeHTU(GUKATOPY. JTa (PYHKINS TTOKa3aHa B ipumepe 8.8.

Mpumep 8.8 < app/models.py: pyHKUMSA 3arpy3ku nHGOpmaLmm
0 nosnb3oBaTene

from . import login manager

@login_manager.user_loader
def load user(user id):
return User.query.get (int (user id))

Oyukius load user npuHUMaeT nAeHTU(GHUKATOP OIb30BATEIS B BUJE
crpoku KOHuKOAA 1, ecin yKazaHHbI UIEHTU(GUKATOD CYIIECTBYET, BO3-
BpamaeT 00bEKT, MPEACTAB/ISIONINIL T0b30BATE I, B IIPOTUBHOM CJIydae
BO3Bpalaercs None.

3awmTta MapLupyToB

JList 321U TH MAPIIPYTOB, YTOOBI 0OPAIIATHCSA K HIUM MOTJIM TOJIBKO ayTeH-
TU(UIPOBaHHbIe MoJb3oBaTen, paciupenue Flask-Login npemocras-
nseT fgexoparop login required. Huske nmpuBoauTcss npuMep €ro MCIo/Ib-
30BaHUS:

from flask.ext.login import login required

@app.route('/secret')
@login required
def secret():
return 'Only authenticated users are allowed!'



N8 <« YHactob Il. MprmMep: NPUAOXKEHe COLaABHOMO BAOIHIa

Ecii k MapuipyTy mornpobyer o6paTUThesl Heay TeHTU(UITMPOBAHHbIN
noJsib3oBarelib, Flask-Login mepexBaTuT 3apoc 1 OTHPABUT STOMY IIOJIb-
30BaTEJIO CTPAHUILY ayTEHTUMDUKAITIH.

HDo6aeneHue ¢popmbl ayTeHTUDUKALUMN

Dopma ayTeHTUDUKAINYT UMEET TEKCTOBOE TI0JIE JIJIST BBOIA [IPECa ATIEKT-
POHHOI TTOYTHI, TI0JIe [JTsI BBOZIA TIApOJisl, (OJIAKOK «3alIOMHUTH MEHS»> 1
KHOIIKY oTrpaBku ¢opMmbl. Kiacc ¢Gopmbl, peasin3oBaHHBIN Ha OCHOBE
pacumpenus Flask-WTF, npencrasien B npumepe 8.9.

Mpumep 8.9 < app/auth/forms.py: popma ayteHTUDUKALMN

from flask.ext.wtf import Form
from wtforms import StringField, PasswordField, BooleanField, SubmitField
from wtforms.validators import Required, Email

class LoginForm (Form) :
email = StringField('Email', validators=[Required(), Length(l, 64),
Email ()])
password = PasswordField('Password', validators=[Required()])
remember me = BooleanField('Keep me logged in')
submit = SubmitField('Log In')

[l MpoBepKM  COAEP;KMMOTO TIOJIST BBOJA ajipeca 3JEKTPOHHOM
MOUTHI UCIOJB3YIOTCS Basmaatopbl Length() u Email () m3 WTForms.
Kinace PasswordField mpescTaBisieT 3JieMeHT <input> ¢ arpubyTom
type="password". Kmacc BooleanField mpencraBasgeT (aakox.

[Ta6.10H, UCHOTB3YEMBII JIJIsT OTOOPaKEHUST CTPAHUIIBI Ay TEHTH(DUKA-
1uu, Xpanures B daitne auth/loginhtml. 1ot 1mabI0H HEOOXOANUM, TOJIb-
KO 4TOOBI obecnednTh oTobOpaskeHre (GOpMbl ¢ MPUMEHEHHEM MaKpoca
wtf.quick form() us Flask-Bootstrap. Ha puc. 8.1 nokasaHo, kak BbITJIsI-
JIAT CTpaHUI[a ayTeHTH(UKAIMK B OKHE Opaysepa.

Jlist hopMuUpOBaHMsI CTPOKY HaBUTAIMHK B 11abJioHe base.hitml vction-
3yercsl yCJIOBHasI IUPEKTUBA U3 Jinja2, ¢ MOMOIIBIO KOTOPOI oToGpaskaeT-
cs cebika «Sign In» (Boiitn) nin «Sign Outs (BeiiiT), B 3aBUCMMOCTH
OT COCTOSTHUST ayTeHTU(MDWKAINN TEKYIIero mojb3oBaress. [lopsiok nc-
M0JIb30BAHUS YCJIOBHOI IUPEKTUBBI MOKHO YBUETH B ipuMepe 8.10.

Mpumep 8.10 <+ app/templates/base.html: ccbinkum «Sign In» 1 «Sign Out»
B CTPOKEe HaBuUraumm
<ul class="nav navbar-nav navbar-right">

{% if current user.is authenticated() %}

<li><a href="{{ url for('auth.logout') }}">Sign Out</a></1i>

{%$ else %}
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<li><a href="{{ url for('auth.login') }}">Sign In</a></1i>
{% endif %}
</ul>

Ilepemennas current user, MCIOJIb3yeMass B YCJIOBHOH IUPEKTHUBE,
onpenensierca paciupenuem Flask-Login u aBromarudyecky JoCTyIHA
B mrabjoHax ¥ (DYHKIUSAX TPEACTABICHUs. JTa TEPEMEHHAs] COMEPKUT
00BEKT, MPEJICTABJSIIONIMN ayTeHTU(DUIITUPOBAHHOTO MOJIb30BATEISI, N
00BEKT-3aTJIYIIKY, €CJIU MOJB30BaTE b elile He ayTeHTuhumposad. O0b-
€KTBI, IIPE/ICTaBJISIONINe aHOHUMHBIX [T0JIb30BaTesIel, OTBeYaloT Ha BbI30B
Mmeroa is authenticated() smauenmem False, 4TO IO3BOJISIET JIETKO OIIPE-
JIEJTATD, OBLIT TI0JIb30BATENb Ay TEHTU(DUIIMPOBAH MU HET.

8eoo Flasky - Login e
< | > | [4] [+ [% Iocalhost:s000 (0]

Login

Email

Password

() Keep me logged in

Log In

Puc. 8.1 < dopwma ayteHTUdUKaLMN

AyteHTudunkauus

B mpumepe 8.11 mpuBomutcst peanmsaiius (HYHKIIUW TIPEACTABICHUS
login().

Mpumep 8.11 < app/auth/views.py: mapLipyT Bxoaa

from flask import render template, redirect, request, url for, flash
from flask.ext.login import login user

from . import auth

from ..models import User
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from .forms import LoginForm

@auth.route('/login', methods=['GET', 'POST'])
def login():
form = LoginForm()
if form.validate on submit():
user = User.query.filter by(email=form.email.data).first()
if user is not None and user.verify password(form.password.data):
login_user(user, form.remember me.data)
return redirect (request.args.get('next') or url for('main.index'))
flash ('Invalid username or password.')
return render_template('auth/login.html', form=form)

Ira hyHKIMs co3aaeT 00beKT LoginForm 1 HCIOJIb3YET €r0 KaK IPOCTY0
dhopmy, TTOI06HO TOMY, KaK JeMOHCTPUPOBaIOCh B riase 4. Korga mpu-
JIOJKEeHUe TOJIyYaeT 3anpoc tuma GET, hyHKIMs IpeiCTaBIeHus IPOCTO
orobpaskaet 1abJIoH, Bo3Bpaiias KiauneHty dhopmy. Korma npuioskerie
noJydaer $hopmy, OTIpaBIeHHyio B 3anpoce POST, BbI3biBaeTCst (HQyHKIUS
validate on submit() u3 pacmupenns Flask-WTE, nposepsiomas nepe-
MeHHble (OPMBI, M 3aTEM BBIIIOJHSIETCS MOIBITKA ayTeHTU(MUINPOBATH
M0JIb30BATEIS.

[lnst mpoBenenus ayrentudukayy GyHKIMSI CHAYAIA U3BJIEKAET WH-
dhopmaiuio o nosb3oBaresie u3 6a3bl JaAHHBIX 10 TOJYIEHHOMY 13 (DOPMBI
aJIpecy 3JIeKTPOHHON OYThL. EC/Iu 110/1b30BaTe b C yKA3aHHBIM 9JIEKTPOH-
HBIM aJ[PECOM CYLIECTBYET, BBI3bIBAETCA €r0 MeToA verify password(), xo-
TOPOMY IIEPEIAeTCsI [IAPOJIb, TAK JKe MOJaydeHHbll u3 (hopmbl. Eciu maposib
BEpPHBII, BbI3bIBaeTcs hyHKIMs Login user () u3 pacumpenus Flask-Login
7T 3AIOMUHAHMS Ay TeHTU(DUIIMPOBAHHOTO MoJb30Baresst. OHa mpuHu-
MaeT 00bEKT, IPEICTABJISIIONINN TOJIH30BATE IS, U HEOOSI3aTEbHBII JIOTH-
YecKuit (hJiar «3allOMHUTD MEHST», TOKE TTOJIyUYeHHBIN ¢ (hopMOii. SHaYeHMEe
False B9TOM apryMeHTe IIPUBO/IUT K 3AKPBITUIO CEAHCA TI0JIb30BATEISI CPa-
3y TI0CJIe 3aKPBITHS OKHA [0JIb30BATE IS, BCIEJICTBUE YEro TPHU CIIeIyIo-
I[eM TIOCEIeHUN IPIJIOKEHSI €My BHOBD IIPUAETCS MPOUTH TIPOIELYPY
ayreHTH(bUKaIMKU. 3HaueHre True BBI3OBET CO3[anue cookie ¢ inresn-
HBIM CPOKOM XPaHEHHUsI U OTIPABKY e€ro Opaysepy MoJb30BaTesist, C 1M0-
MOIIBI0 KOTOPOTO MOKHO OY/IET BOCCTAHOBUTD ITPEPBAHHDII CEAHC.

B coorBerctBuu ¢ mabmonom Post/Redirect/Get, obcyskmaBummcst
B riiaBe 4, o6paboTka 3arpoca POST, ¢ KOTOPBIM Ha CEPBEP OTIIPABJISIIOTCS
JlaHHbIe, HEOOXOAUMbBIE JIUIST ayTeHTU(DUKAIIN, 3aBEPIIAETCS Mepeajpe-
canuell, HO B JaHHOM cJiydae ecTb /iBa BO3MOKHBIX ajpeca URL. Ecau
dhopma ayreHTH(hUKAIIMK OBLTA OTIIPABJIEHA B OTBET HA MOIBITKY OCTY-
ma k 3amnmuienaomy URL, Torna BeinosHgeTcs mepeajpecarus Mo 3TOMY
URL, coxpanennomy pacuiupernem Flask-Login B aprymenre next ctpo-
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KW 3aIIpoca " JIOCTYITHOMY B cJioBape request.args. Ecm apryMeHT next
OTCYTCTBYET, BBITIOJTHSIETCS Tlepeajipecanysl Ha TJIaBHyo cTpaHuiy. Ecan
KOMOWHATINST a/Ipeca SJIeKTPOHHO MOYTHI U TTAPOJIST OKA3aIach He[oTyC-
THMOM, OTIPEIENSIETCST BCILTBIBAIONIee cOO0TIeH e, 1 (hopma oToOpaskaeT-
Cs1 elle pas, M03BOJISIsSI TOBTOPUTH MOMBITKY BXO/IA.

@ Ha pericTByowem cepBepe AOCTynN K MapLipyTy login fonxeH 6biTb OpraHn3oBaH
yepes 3alyLLeHHYI0 Bepcuio npoTokona HTTP, ytobbl AaHHbIe dopMbl Nepenasa-
NMCb Ha cepBep B 3alndpoBaHHOM Buae. B npoTmBHOM cnyyae gaHHble, He06Xo-
OUMble ANs ayTeHTUdMKaumMm, MoryT OblTb NEpPexXBaYeHbl BO BPEMS nepenayuu, u
BCe ycunusi no obecrneyeHmnio 6€30MacHOCTM Ha CTOPOHE CepBeEpPa OKaxyTCs Mo-
TPa4YE€HHbIMW BNYCTYIO.

Jlasiee HEOOXOMMMO U3MEHHUTH IHA0JIOH (GOPMbI. ITH U3MEHEHUS MTPU-
BoJISATCS B puMepe 8.12.

Mpumep 8.12 <+ app/templates/auth/login.html: wa6noH oTobpaxeHus
dopMbl ayTEHTUDUKALNMA

{% extends "base.html" %}

{% import "bootstrap/wtf.html" as wtf %}

{% block title %}Flasky - Login{% endblock %}

{% block page content %}

<div class="page-header">
<h1>Login</hl>

</div>

<div class="col-md-4">
{{ wtf.quick form(form) }}

</div>

{% endblock %}

Buixoa nonb3oBarens
B npumepe 8.13 nokazana peanmusaiug MapuipyTa logout.

Mpumep 8.13 <+ app/auth/views.py: MapLUpyT BbIxoaa

from flask.ext.login import logout user, login required

@auth.route('/logout"')

@login required

def logout():
logout user()
flash ('You have been logged out.')
return redirect (url for('main.index'))

Korza nosibzoBatesib coBepiiaeT BbIXOZ, BbI3biBaeTcst pyHKIMA Logout
user () w3 pacimmpenus Flask-Login, yaansiomas ceanc moib30BaTest.
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Boixo/1 3aBepIiaeTcst BHIBOJAOM BCILIBIBAIONIETO COOOIICHUS, TTIOTBEPIK-
JIATOTIETO IEHCTBIE, U TIepeajipecarvieil Ha ITaBHYI0 CTPAHMUILY.

() Ecnu y Bac yxe eCTb KOMWsi PEro3nToprst C UCXOAHLIMU TEKCTAMM MPUIIOXEHWI
< c caitta GitHub, Bbl MOXeTe BbIMOSHWUTL KOMaHay git checkout 8c n monyunts 3Ty
BEPCUIO NPUIOXeHUs. 3TO 0OHOBNIEHNE COAEPXUT dain Murpaunmn 6assl JaHHbIX,
MoaToOMy He 3abyabTe BbIMOJHUTL KOMaHAy python manage.py db upgrade nocne ns-
BIYEHMs Kofa 13 peno3untopus. YTobbl y6eanTbCs, YTO BCE 3aBUCMMOCTU yCTa-
HOBJIEHBI, BLIMOJIHUTE Takxke KOMaHAdy run pip install -r requirements.txt.

TecTupoBaHue npoueaypbl ayTeHTUPUKaLUm

YT06b! IIPOBEPUTH PAbOTY CUCTEMBI ayTeHTU(MUKAIIMN, MOKHO 100aBUTDH
Ha [JIABHYIO CTPAaHUILY IIPUBETCTBHE C MIMEHEM T10JIb30oBaTes. Pasel mab-
JIOHA, TEHEPUPYIOIIUI TEKCT IPUBETCTBUA, IPUBOAUTCA B IipuMepe 8.14.

Mpumep 8.14 <+ app/templates/index.html: npueeTcTBME NONL30OBaTENS,
npoLueaLlero aytTeHTugukaumio

Hello,

{% if current user.is authenticated() %}
{{ current user.username }}

{% else %}
Stranger

{% endif %}!

B sT0M m1abJioHe J11st IIPOBEPKU COCTOSHUS [T0JIb30BATEIS UCIIOJIb3YeT-
ca MeToq current user.is authenticated().

Tak kax peructpaius MoJb3oBaresieil MoKa He TOAIEPKUBACTCS, BbI
MOJKETe 3aPEernCTPUPOBATh HOBOTO MOJIb30BATES B MHTEPAKTUBHON 000-
JIOUKeE:

(venv) $ python manage.py shell
>>> u = User (email='johnlexample.com', username='john', password='cat')

>>> db.session.add (u)
>>> db.session.commit ()

Terepb MOKHO TTOTPOGOBATH BBHIOIHUTH BX0OA. Ha puc. 8.2 mokasana
rJIaBHAsT CTPAHUIIA TPUJIOKEHUS 1T0CTIE Ay TeHTU(DUKAIIMH TT0JIb30BATEIs.

Pernctpaumns HOBOro NOAbL30BAaTeASs

Korpa HOBBIN 10JIb30BaTEb IOXKEIAET BOCIIOJb30BATHCS YCIyraMu
IPUJIOKEHNUS, OH JIOJDKEeH 3aperucTpupoBatbesd. Ceblaka Ha cTpaHuUIe
ayTeHTU(UKAIUK [TOMOKET eMy HePelTH Ha CTPaHUIly perucTpaiuu,
r/le OH CMOXKET BBECTH a/lpec dJEKTPOHHOM MOUTHI, UM4 T10JIb30BaTe
1 T1apoJIb.
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Hello, john!

T m—
Puc. 8.2 < [maBHasa CTpaHuLa Nocne ycnewHom ayTeHTudnkaumm

Do6GaBneHne $opmbl perucTpauum nonb3oBaTens

Dopwma, KoTopast 6YIET MCTOMB30BATHCS B CTPAHUIIE PETUCTPAIIAH, TTPE/I-
JlaraeT I10JIb30BaTesII0 BBECTH a/[pec 2JIEKTPOHHOM ITOYTDI, NMSI [10JIb30Ba-

TeJIst ¥ TapoJib. DTa hopMa IpeicTaBieHa B mpumepe 8.15.

Mpumep 8.15 <+ app/auth/forms.py: dopma peructpauumm noab3oBarens

from flask.ext.wtf import Form

from wtforms import StringField, PasswordField, BooleanField, SubmitField
from wtforms.validators import Required, Length, Email, Regexp, EqualTo
from wtforms import ValidationError

from ..models import User

class RegistrationForm(Form) :
email = StringField('Email', validators=[Required(), Length(l, 64),
Email()])
username = StringField('Username', validators=[
Required(), Length(l, 64), Regexp('"[A-Za-z][A-Za-z0-9 .]*$', 0,
'Usernames must have only letters, '
'numbers, dots or underscores')])
password = PasswordField('Password', validators=|
Required(), EqualTo('password2', message='Passwords must match.')])
password2 = PasswordField('Confirm password', validators=[Required()])
submit = SubmitField('Register'
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def validate email(self, field):
if User.query.filter by(email=field.data) .first():
raise ValidationError ('Email already registered.')

def validate username (self, field):
if User.query.filter by(username=field.data) .first():
raise ValidationError ('Username already in use.')

910661 yOenuThes, ITO MOJe BBOA MMEHU TOJB30BATENST COMEPIKUT
TOJIBKO OYKBBI, IIQPBI, TOYKK U CUMBOJIBI TIOAYEPKUBAHUS, 9Ta (hopMa
ncrosb3yeT Bamuaatop Regexp us pacmmpenust WTForms. [Tomumo pe-
T'YJISIPHOTO BBIPAsKEHUs], 9TOT BAJUAATOP TPUHUMAET (hJIaTh PETYJISIPHOTO
BBIPAKEHUS M TEKCT Co001IeHust 00 ommdKe, KOTOPbIi 0TOOPAKaETCs IPU
00HAPYKEHUU HEJOIYCTUMBIX CUMBOJIOB.

JList 6oJibleil HaIeKHOCTH APOJIb IIPEJIaraeTCs BBECTH JBAXK/IbI, IIPU
ATOM TpebyeTcst, UTOObI COAEPIKUMOE ABYX MOJIEH COBIALANO0 TIOJTHOCTHIO.
CograjieHue MpoBepsieTcst ¢ MOMOIIIbIo BasuaaTtopa EqualTo. DTOT Baau-
JIATOP TOJIKJIIOYAETCST K OJTHOMY U3 TI0JIel BBOJIA, U B KAUeCTBE apryMeHTa
eMy TIepeIaeTCst UMsT IPYTOTO TOJIsL.

Irta dopma TakKe BKJIIOUAET JBa HECTAHIAPTHBIX BaJHUAaTOpa, pea-
JIN30BAHHBIX KaK MeTojbl. Ecam opma ompepenseT MeTol ¢ UMEHEM,
HayMHaoumMes ¢ 1pedukca validate , 3a KOTOPBIM cresyeT UMs 1O,
ATOT MeTO/I OY/IeT BBI3BIBATHCS BMECTE C JIOBIMU JAPYIUMU BaJUAaTOpPa-
Mu. B pannom ciyuae HecTaHAApTHBIE BAaJUAATOPHI JIJIsT MOJIel email u
username IPOBEPSIOT, He AyOJNPYIOTCS JIM 3HAYEHKS 9TUX 11oJieit. B ciydae
olMOKK HeCTaHJAPTHBIE BaIMAATOPbI A0JKHBI BO30YIKA1aTh UCKIIOUEHIEe
ValidationError ¢ TeKCTOM cOOOIIeH st 00 ONTHOKE B KAUeCTBE apryMeHTa.

JanHbiil mabsoH xpanurcs B (ailine /templates/auth/register.html.
Kak u mabsoH ¢GopMbl ayTeHTH(GUKALNUN, OH OTOOPAKAETCsI BBI3OBOM
wtf.quick form(). Buemmnunii Bui cTpaHUII PErMCTPAINY TIPEACTABIEH
Ha puc. 8.3.

CrpaHuIla perucTpaiuu A0JEKHAa ObITh CBSI3aHA CCHLIKOW ¢ (hopMoil
ayTeHTU(UKAIMN, YTOOBI TOJB30BaTE b, HE NMEIOIINN YIeTHON 3aIicH,
MOT JIETKO HaliTi a1y cTparuily. CoOTBETCTBYIOIIE H3MEHEHUS B 111a0I0-
He CTPaHUIIBl Ay TeHTU(UKAINY TPUBOAIATCS B ipuMepe 8.16.

Mpumep 8.16 <+ app/templates/auth/login.html: ccbinka Ha cTpaHuuy
perncrpauuu

<p>
New user?
<a href="{{ url for('auth.register') }}">
Click here to register
</a>

</p>
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8eoo Flasky - Register e

(ale ][] [£]% lowthost5000 authjregiseer

Register

Email

Username

Password

Confirm password

Register

Puc. 8.3 % ®opwma perncrpaumm HOBOro nosib3oBaTens

Peructpauus

Peasiuzariiust Ipolielypbl PErMCTPaIliK He TIPEACTABIISIET OCOOBIX CIIOKHO-
creii. [Tocsre oTripaBKM 1 TpoBEPKU (POPMBI BajuaTopaMu WH(OpMaIus
0 HOBOM I10JIb30BaTeIe H00aBsieTcs B a3y naHHbIX. DYHKIUS IPEACTaB-
JIEHWSI, KOTOpAs PelaeT aTy 3a/iauy, lTokasaHa B ipumepe 8.17.

Mpumep 8.17 < app/auth/views.py: MmapLipyT peructpaummn nonbL30BaTens

@auth.route ('/register', methods=['GET', 'POST'])
def register():
form = RegistrationForm()
if form.validate on submit():
user = User(email=form.email.data,
username=form.username.data,
password=form.password.data)
db.session.add (user)
flash('You can now login.")
return redirect (url for('auth.login'))
return render_template('auth/register.html', form=form)
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O Ecnun Y BacC yXxe eCTb Konuma perno3nTtopuns ¢ MCXOAHbIMN TEKCTaMn MPUNOXEHUI

< c caitta GitHub, Bbl MOXeTe BbIMONHWUTL KOMaHay git checkout 8d u nonyunts aty
BEPCUIO NPUIIOXEHMS.

MNoATBep)KAeHWe CO3AaHNS1 YYeTHOW 3anncu

JlJist HEKOTOPBIX TUIIOB TPUJIOKEHUI OUeHb BAKHO YOEIUTHCS, YTO WH-
chopmarnus, npecTaBIeHHas TT0JIb30BaTe/IeM, He cofepxkuT ommbok. Ha-
[pUMep, TUMTHYHBIM TPeOOBAHUEM ABJISIETCS I0CATAeMOCTb MOJTb30BATEJISI
yepes aJIeKTPOHHYIO TIOUTY.

C 11€71b10 MTOATBEPAUTH BEPHOCTD a/[peca 3JIeKTPOHHOI TOYTHI TPUIIOKE-
HUE [TOCBLIAET I10JIb30BATEIO AJIEKTPOHHOE ITUCHMO CPa3y 110CJIe PerucTpa-
1. BHOBB co3anHas yueTHas 3allMCh OCTAeTCs OTMEUEHHON KaK Hero/1-
TBEPIKJIEHHAs, TIOKa TI0Jb30BaTeIeM He OYAYT BBITIOJHEHbI WHCTPYKIIUH,
M3JI0’KEHHDIE B 3JIEKTPOHHOM IHUCbME, HMOATBEPIKIAIONINE JTOCATAEMOCTD
nosib3oBaresis. [Iporeypa noATBepKACHNsT YIETHON 3acH 0OBIYHO 3a-
KJIIOYAETCST B TOM, YTOOBI TIEJTKHYTh HA CCBLIKE, COAEPIKAIIEl CrIeuaibHO
ckoncrpyuposannblii URL, Bkitouaronuii Mapkep moATBepIKICHMS.

Co3paHue mapkepa NOATBEPXAEHUS C NOMOLLbIO
itsdangerous

CchLIKa U1t HOATBEPKIIEHUS CO3/IaHMsI YYETHON 3aIlCH MOTJIa OBl OBITH
azpecom URL B dopmate http.//www.example.com/auth/confirm/<id>,
re id — 4rc/0Boil uaeHTU(dUKATOP, IPUCBOEHHBIN I10JIb30BaTENI0 B Oasze
narabx. Korza nosib3oBatesb NIEJKHET 110 3TOH cChliKe, (DYHKIUS TIpeji-
craBJieHus1, 00pabaThIBAIONIAsT JAHHDIM MAPIIPYT, IPUMET apryMeHT id u
U3MEHUT CTATYC MOATBEPKACHIS YIETHOM 3aIMCH.

Ho, Kak HETPYIHO OTAATHCS, ITO Hebe30macHast Peasin3allusi, TaK KakK
JII000IT TI0/Ib30BATENb, 3HAIONHIT (OPMAT CCHUIKH TTOATBEPKACHIUS, CMO-
JKET MOATBEPAUTH JI0OYI0 YIETHYIO 3aMUCh, IIPOCTO TIOCIAB CJIyYaiiHOe
urcio 8 URL. Ugest coctout B ToM, uto6bt 3amernth id B URL Mapkrepom,
coJiepKaIluM Ty ke UH(POPMAIUIO B 3a1TU(POBAHHOM BH/IE.

Kak BbI HaBepHsIKA OMHUTE U3 OOCYKIEHUS B TJIaBe 4, JUUIS 3alUThI
0JIb30BATEIbCKUX CEAHCOB OT BHEITHero BMernaresnbctBa Flask mcrosn-
3yeT HeboJbime 610KkK gaHHbIX (cookies) ¢ KpunTorpaguuecKkoil moAm-
cbio. Takue GJOKK HOANMCHIBAIOTCS C IIOMOILBIO HlakeTa itsdangerous. Ty
JKe UIe10 MOKHO MCIIOJIb30BaTh U JIJIS CO3/IaHNS MapKepOB MOJITBEPIKIe-
HUSL.

Huske mpuBOAUTCS MTOPSAIOK BBHITIOJTHEHWS OTePAITNN B UHTEPAKTUBHON
00607104Ke, JTEMOHCTPUPYIOIINH, KAK € MOMOIIBIO itsdangerous reHepupo-
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BaTb ]J_H/I(l)pOBaHHbIe MapKepbI, COAEPIKAINE YNCJIOBbIC I/IlIeHTI/I(l)I/IKaTOpr
TI0JIb30BaTeJIei:

(venv) $ python manage.py shell

>>> from manage import app

>>> from itsdangerous import TimedJSONWebSignatureSerializer as Serializer
>>> s = Serializer (app.config['SECRET KEY'], expires in = 3600)

>>> token = s.dumps({ 'confirm': 23 })

>>> token
'eyJhbGci0iJIUZIINiIsImV4cCIOMIMAMTcxODULOCWiaWF0IjoxMzgxNzEOOTU4fQ. ey ..."
>>> data = s.loads (token)

>>> data

{u'confirm': 23}

[Maxer itsdangerous conepKUT HECKOJIBKO TeHEPATOPOB MapKEPOB pas-
HbIX TUTOB. Cpean HUX nMeeTcs Kiaacce TimedJSONWebSignatureSerializer,
redepupytommii Bed-curdarypsl JSON (JSON Web Signatures, JWS)
C OTIpe/IeJIeHHBIM CPOKOM JielicTBUs. KOHCTPYKTOP 2TOTO KiIacca MpUHU-
MaeT KJIo4 mudpoBaHust, KOTOPBII B IIPUIOKeHUsIX Ha ocHoBe Flask mo-
5KeT OBbITh OIIpe/lesIeH KaK IapaMeTp SECRET KEY.

Meton dumps () TeHepupyeT 1udpoBYIO TOITUCH JJIsI JaHHBIX, IEpeIaH-
HBIX B apTYMEHTE, M 3aTeM CepUaIn3yeT JaHHBIE C TOIICHIO B CTPOKOBBIH
Mapkep. APryMeHT expires in ompeziesiseT CpoK JeificTBUS MapKepa B ce-
KYH/IaX.

Pacimgposka Mapkepa BbINOJHSAETCS MeTogoM loads() oObexTa
Serializer, KOTOPBIN TPUHUMAET MapKep B BUJIe €IMHCTBEHHOTO apTyMeH-
ta. DYHKIMS TIPOBEPSIET CUTHATYPY M CPOK XPAaHEHUsI U, €CJIU BCE B TI0-
psizike, BO3BpalaeT ucxoanble naHHble. Korma meton loads() mosryuaer
HEJIONTYCTUMBIN MapKep WJIN OTIPEIENISieT, UTO CPOK XpaHEHUs MCTeK, OH
BO30YK/IAET UCKIIIOUEHHE.,

Cospanne MapKepa M ero IpOBEPKY MOXKHO 100aBUTh B MOJE/b User.
CooTBeTcTBYyIOIIME N3MEHEHNUS TTPeJICTaBIeHbl B TpuMepe 8.18.

Mpumep 8.18 < app/models.py: noaTBEPXOEHNE YHETHOM 3annucu
nonb3oBaresid

from itsdangerous import TimedJSONWebSignatureSerializer as Serializer
from flask import current app

from . import db

class User (UserMixin, db.Model):
...
confirmed = db.Column (db.Boolean, default=False)

def generate confirmation token(self, expiration=3600):
s = Serializer(current app.config['SECRET KEY'], expiration)
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return s.dumps ({'confirm': self.id})

def confirm(self, token):
s = Serializer(current app.config['SECRET KEY'])
try:
data = s.loads (token)
except:
return False
if data.get('confirm') != self.id:
return False
self.confirmed = True
db.session.add(self)
return True

Meropn generate confirmation token() remepupyer Mapkep U II0 yMOJI-
YaHUIO yCTaHABJIMBAET CPOK XpaHeHus: oJinH yac. Metos confirm () mpose-
psieT MapKep U, ecJiu omuboK He 0OHAPYIKEHO, 3aIUCHIBAET B HOBBIN aTpH-
Gyt confirmed 3HaueHue True.

[Mommmo mpoBepkn Mapkepa, dhyHKIuS confirm() TpoBepseT TakKe
COOTBETCTBUE 1d M3 MapKepa ¢ YUCIOBBIM MACHTU(HDUKATOPOM ayTEHTH-
(unuposasIerocs MoJb30BaTe/Id, XPaHAIMMCA B IlePeMEeHHOi current
user. ITO TaPaHTUPYET, YTO JIasKe eCJIU 3TI0YMBIIIJICHHUK Y3HAET, KaK reHe-
PUPYIOTCSI MApKepbl, OH He CMOKET ITOJTBEPANUTD UYKYI0 YUeTHYIO 3aIIHCh.

Tak kak B MOoAenb Obin Jo6aBneH HOBbIV cTonbew, XpaHaLmin Npu3Hak NoATBEPX-
LeHNst Kaxaoi y4eTHOl 3anncu, HeobxoauMo co3paTh HOBbIM CLeHapuini Murpa-
u1n 6a3bl JaHHBIX Y MPUMEHUTb €ro.

JIBa HOBBIX METO/1a, 0OABJIEHHBIX B MOJeb USer, JIETKO MPOBEPHUTH

C ITOMOIIbIO MO/IYJIbHBIX TE€CTOB. COOTBGTCTByIOH_II/Ie TECTbI BbI Hafl[[eTe
B PEMO3UTOPHHY TIPUJIOKEeHUsT Ha caiite GitHub.

OTnpaBka 3NEeKTPOHHbIX NMMCEM C UHCTPYKLUSMU

ANng noareepXxXaeHus

ITocne mobaBiieHUsT HOBOTO TOJIb30BaTesss B 0asy JaHHBIX TEKYII[Hil
MapIIpYT /7egister BLITIOTHIET Tiepeajipecanuio Ha MapmpyT /index. Ox-
HaKO TeTepb, Tepejl epeajpecarieil, aToT MapuIpyT A0JKEH OTIIPABUTD
3JIEKTPOHHOE MHUCHbMO € WHCTPYKIUAMU JUist TToATBepkaAeHust. CoOTBeT-
CTBYIOINIVE N3MEHEHN MOKa3aHbl B mpuMepe 8.19.

Mpumep 8.19 <+ app/auth/views.py: MapwpyT permcrtpaumm ¢ OTrnpaBKom
3NEKTPOHHOrO NMCcbMa

from ..email import send email

@auth.route('/register', methods = ['GET', 'POST'])
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def register():

form = RegistrationForm()

if form.validate on submit():
oo
db.session.add (user)
db.session.commit ()
token = user.generate confirmation token()
send email (user.email, 'Confirm Your Account',

'auth/email/confirm', user=user, token=token)

flash ('A confirmation email has been sent to you by email.')
return redirect (url for('main.index'))

return render_template('auth/register.html', form=form)

OO6paruTe BHUMaHUE, 49TO clofa ObLT po0aBiaeH BbI30B db.session.
commit (), HECMOTPST HA TO YTO MPUJIOKEHHE HACTPOEHO HA aBTOMAaTHYe-
CKOe TIOATBEPKAeHIe U3MeHeHnI B Oase MaHHBIX 0 OKOHYaHUHU 06pa-
6OTKM 3arpoca. ITO 0OBIACHIETCA TEM, YTO YUCIOBOU MAEHTUDUKATOD
IPUCBAMBAETCSI HOBBIM I10JIb30BATENSIM TOJIBKO TIOCJIE TIOJTBEPIKIEHMS
U3MeHeHui B Oase JaHHBIX, a TaK KaK 9TOT MAEHTUDUKATOP HEOOXOUM
Juist OPMHUPOBAaHUS MapKepa, Ollepaliio MOATBEePKIeHUs 3amucu B 6asy
JIAHHBIX HEJIb3sI OTJIOKUTh Ha TIOTOM.

I1a610HbI 2JIEKTPOHHBIX MHCEM, HEOOXOAMMBbIE [JIsI MaKeTa ¢ Peasiu-
sanueil ayrenrudukanuy, 6yayT 1obaBiaThes B nanky templates/auth/
email, aTo0BI oTHEIMTH UX OT MabsoroB HTML-crpanuir. Kak yske roBo-
pUIIOCH B IiaBe 6, /It KasKI0ro 3JIEKTPOHHOIO IMHChMa HeOOXOAUMO CO3-
JIaTh JIBe Bepcuu mabyioHa — TeKCToBYo 1 ¢ pazmeTkoil HTML. B mpume-
pe 8.20 mpuBoauTcs Bepcus mabaoHa Teja MIChbMa B IIPOCTOM TEKCTOBOM
(opmare, a sxBuBasenTHYI0 Bepcuio B popmare HTML BbI cMoskeTe Haili-
T B penosuropun Ha GitHub.

Mpumep 8.20 ++ app/auth/templates/auth/email/confirm.txt:
Teno nucbMa B MPOCTOM TEKCTOBOM popmate

Dear {{ user.username }},

Welcome to Flasky!

To confirm your account please click on the following link:
{{ url for('auth.confirm', token=token, external=True) }}
Sincerely,

The Flasky Team

Note: replies to this email address are not monitored.
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ITo ymomuanuio dynkius url for() renepupyer oTHOCHTEIbHbIE ajipe-
ca URL, To ectb BBI30B url for('auth.confirn', token='abc'), Hampumep,
BepHeT cTPoKy ' /auth/confirm/abe'. Pazymeercs, ator URL Hesb3st mociaTh
B nucbMe. OTtHocuTespHbie aspeca URL MOTYT MCnosmb3oBaThest TOJBKO
B KOHTEKCTE BeO-CTPAHUIBI, TOTOMY 4TO Gpaysep aBTOMATHUECKH Tpeobpa-
3yeT ux B abGCOMOTHBIE, T0OABJISISI UMSI XOCTa M HOMEP TI0PTa, COOTBETCTBYIO-
e TeKyIel CTPaHnIie, HO KOT/Ia B 3JIEKTPOHHOM TTMChMe TaKOW KOHTEKCT
orcyrcrByeT. YToGbl ¢HOPMUPOBATh TIOJHOCTHIO KBATU(DUITUPOBAHHBIN
URL, srmmowatontuit cxemy (http:// mmm https://), uMs xocra u mopT,
B BbI30B pynkiyn url for() caemyer nepenath aprymenT external=True.

B mpumepe 8.21 npuBoauTest (hyHKITUS MIPECTABIEHUS, OCYTIECTBIISIO-
1ast MOATBEP:KICHUE YUETHBIX 3aIHCEN.

Mpumep 8.21 < app/auth/views.py: nOATBEPXAEHME YHETHbIX 3aNNCEN
nonb3oBartenen

from flask.ext.login import current user

@auth.route ('/confirm/<token>')
@login required
def confirm(token):
if current user.confirmed:
return redirect (url for('main.index'))
if current user.confirm(token):
flash ('You have confirmed your account. Thanks!')
else:
flash ('The confirmation link is invalid or has expired.')
return redirect (url for('main.index'))

ITOT MapUIPYT 3allyileH JekopatopoM login required m3 pacimpe-
must Flask-Login, mosTomy Korzia moJib30BaTesb MEMKHET MO CCBITKE 13
AMEKTPOHHOTO TIMChMA, eMy OYZIET TPEITIOKEHO ayTeHTHHUITNPOBATHCS,
TPEsK/Ie YeM OH TOTIA/IET B 9TY (DYHKIIUIO MPEICTABIEHNUST.

OyHKINS CHAYATA TPOBEPSIET, TIOATBEPIKIAT JIN TTPEJKIE ITOT TTOJTH30-
BaTeNb CBOIO YIETHYIO 3AITHCh, M €CIN TIOATBEPIKIAT — MEPEATPECYET €70
Ha TJIABHYIO CTPAHUILY, TAK KaK OYEBU/IHO, UTO HUKAKUX JOTOTHUTETHLHBIX
oreparuii BBIIOJHSITD B 3TOM cJiydae He Tpedyercst. DTo yoepesker mpu-
JIOJKEHNE OT JINTITHEN pabOThI, €CJTH TTOJTH30BATEIH IO OMMTHOKE THETKHET M0
CCBITKE HECKOJIBKO Pas.

Tak xaxk (pakTHueckoe MOATBEPKIECHNE PeaTn30BaHO B Mojesn User,
(byHKIMS TpencTaBIeHNS ODKHA TPOCTO BBIZBATH MeTo confirm () u 3a-
TEM BBIBECTH COODIIEH e, COOTBETCTBYIOTIEE Pe3yIsTaTy. B caydae yermer-
HOTO MOATBEPIKAeHUST aTpulyT confirmed B Moziesn User M3MEHUTCST, U 9TO
U3MeHeHue OY/IET TTOTBEPIKAECHO M0 OKOHUaHUN 00pabOTKY 3a1poca.
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B KaKI0M IIPUJIOKEHUY MOKHO ONPEETUTH CBOI KPYT OMepaIuii, 10-
CTYITHBIX MOJIb30BATENIO 10 MOMEHTA, TTOKA €r0 y4eTHas 3a1ich He OyaeT
noATBepsKAeHa. Hampumep, TakoMy MOJIb30BaTENI0 MOYKHO Pas3pelnTh
BBITIOJTHUTD ONEPAINIO ayTeHTU(UKAIINH, a 3aTEM MePeaiPECOBBIBATD €T0
Ha CTPaHMILY, MPE/JIATAIONIYIO TOATBEPAUTD YIETHYIO 3aITHCh.

Jo6uThest 3TOr0 MOXKHO € IOMOIIBI0 06paboTunka coObiTust before
request, 0 KOTOPOM yMOMMHA/NOCh B riase 2. IIpu ucmoab3zoBanumn 06-
paborunka before request B MaxeTe OH GyZeT BBI3BIBATHCS TOJIBKO LIS
3anPOCOB, NMPUHALJAEKAINX MakeTy. UToOBI B MakeTe OnpeaeauTh 00-
paboTUNK ST BCEro MPHIOKEHMs], BMecTo before request meoOGXoammo
HCIIOJIb30BaTh ieKopaTop before app request. B mpumepe 8.22 nokazano,
KaK MO;KHO Peaim30BaTh 9TOT 00paboTINK.

Mpumep 8.22 < app/auth/views.py: GunbTpaumnsa HeNOATBEPXAEHHbIX
y4eTHbIX 3anunceli B obpaboTumke before_app_request

@auth.before app request
def before request():
if current user.is authenticated() \
and not current user.confirmed \
and request.endpoint[:5] != 'auth.':
return redirect (url for('auth.unconfirmed'))

@auth.route ('/unconfirmed')
def unconfirmed() :
if current user.is anonymous() or current user.confirmed:
return redirect('main.index')
return render_template('auth/unconﬁrmed.html')

O6paboTunk before app request mepexBaThIBAaeT 3alPOChI, TOJIBKO
€CJIV BBITIOJTHSIOTCS CJIEAYIONINAE TPU YCIOBUS:
1. Tlomb3oBaTesb Oblx ayTeHTHhUIMPOBAH (BBI3OB current user.is
authenticated() moskeH BepHYTH True).
2. YdeTHas 3amuch He TOATBEPIKICHA.
3. Kowneunas touka 3amnpoca (jlocTymHa Kak request.endpoint) naxo-
JIUTCS 3a TIpefiesiaMu MakeTa ayTeHTngukanun. JlocTym K Mapiipy-
Ty ayTeHTU(UKAIUN JIOJKEH OCTaBATHCS OTKPBITBIM, TaK KaK 9TH
MapHaipyTbl TO3BOJIAIOT TMOATBEPIKAATD W BBIIIOJJHATDL APYyTHUE Olle-
panunmn ¢ yYeTHBIMU 3aITUCAMMU.
Ecau Bce Tpu ycsioBUS BBITOTHSIOTCS, TIPOU3BOAUTCS Tiepeajipecalus
HA HOBBII MapiipyT /auth/unconfirmed, njast KoToporo otobOpaskaercs
CTPAHUIIA C TIPEJIOKEHUEM TTO/ITBEP/IUTD YIETHYIO 3AITHCh.

Korpa o6pa6otunk before request wnm before app request sosepailaer otseT
WM OCYLLLECTBNSAET nepeagpecaumto, Flask otnpaBnseT oTBET KNNEHTY, HE Bbl3bl-
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Bas PYHKLUMIO NPEACTaBNEHNS, COOTBETCTBYIOLLYIO OPUMMHANIBHOMY 3anpocy. 910
no3sonsieT o6paboTyrkamM 3PP EeKTMBHO NepPexBaTbIBaTb 3aMPOChl NPy HEOOXoaun-
MOCTU.

Crpanniia, MOSBISIONAICS TIepel T0Jb30BaTeIeM, KOTOPBIN He TIOJI-
TBEP/IUJI CBOIO YUYETHYIO 3anmuch (cM. puc. 8.4), cOfepKUT WHCTPYKITUN
10 TTO/ITBEPIKACHUIO U CCBIJIKY, IMEJKHYB Ha KOTOPOH, MOJTb30BaTEb MO-
JKeT MHUITMUPOBATH MTOBTOPHYIO OTTIPABKY MHUCHhMa CO CCBLIKOH /LIS TTO/T-
TBEP/KIEHUS, Ha CIydall eciid MepBOHAYAIBHOE MICHMO OBLIO YTEPSIHO.
B nmpumepe 8.23 npuBoanTCs peanmsaiyis MapiipyTa, OCyHIeCTBISONast
MTOBTOPHYIO OTIIPABKY MHUCHhMA.

Mpumep 8.23 < app/auth/views.py: NOBTOpHAas OTrnpaska nMcbma
CO CCbIJIKOW 4719 NOATBEPXKAEHMUS

@auth.route ('/confirm')
@login_required
def resend confirmation():
token = current user.generate confirmation token()
send email ('auth/email/confirm',
'"Confirm Your Account', user, token=token)
flash ('A new confirmation email has been sent to you by email.')
return redirect (url for('main.index'))

ITOT MapHaipyT BBIIOJHAET TE K€ IIeIL/,ICTBI/IH, 9TO 1 MapuipyT perucrpa-
U, NCIIOJIb3Yys current_user JULA TTIOJTy9€HW A I/IHq)OpMaHI/II/I O TEKyUlEM

8eono Flasky - Confirm your accont "

< | > | (4] [+ [% localhost:s000

Hello, john!

You have not confirmed your account yet.

Before you can access this site you need to confirm your account. Check your inbox, you should have received an
email with a confirmation link.

Need another confirmation email? Click here

Puc. 8.4 < CtpaHuLua c cooblieHnem
O HENnoATBEPXAEHHOM YYEeTHOM 3anncu
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nosibzosatesie. On samuiien jekoparopoM login required, rapanTupyio-
MM €TO JIOCTYITHOCTb TOJBKO VISl ayTeHTU(UIIMPOBAHHBIX TOJH30Ba-
TeJei.

() Ecnm y Bac yxe ecTb KOMWs Peno3nTopusi C UCXOAHLIMU TEKCTAMM MPUIOXEHNI

A4

2 c cavita GitHub, Bbl MOXeTe BbINOAHUTL KOMaHay git checkout 8e v nonyunTb faH-
HYIO BEPCUIO MPUNIOXEHUs. TO 0BHOBNEHME coaepXuT daiin murpauun 6asbl
[aHHbIX, MO3TOMY He 3abyabTe BbINOMHUTL KOMaHAy python manage.py db upgrade
nocrne n3BsevyeHns Koaa 3 penosuTopus.

YnpasAeHne y4eTHbIMX 3annucsimm

[ToTb30BaTETAM, MIMEIOTIMM YYETHBIE 3aITUCH B TPUJIOKEHUH, MHOT/IA MO~
JKeT moTpeboBaThCs BHECTH Kakne-11n0o0 nsMenennst. Huske nepedncienst
oreparnm, KOTopble MOKHO ObLIO ObI 06aBUTh B MaKeT ayTeHTH(dUKA-
IIVH, KCTIOJTB3Y ST TIPHEMBI, 0 KOTOPBIX PACCKa3bIBANOCh B IAHHON TTaBe:

QO UsmeHeHme Mapossi — OCTOPOKHBIE TMOJTB30BATEN MOTYT MOKE-
JIaTh TIEPUOMIECKH U3MEHATH CBOI MapoJib. PeanmsoBarh 910 10-
CTaTOYHO MPOCTO, MOTOMY YTO JIJIst TOTO HYKHO JIMIIb OTIIPABUTh
ayTeHTU(UIINPOBAHHOMY TI0JIb30BaTeN0 (HOPMY, 3arpanimBalo-
TIYIO CTapbIil U HOBBIHM Maposu. (DTa (hyHKIINUS peayn30BaHa B Bep-
cun 8f npusoxkenus, B periosutopun GitHub.)

QO Co6poc maposst — 9To6OBI He 3a0I0KNPOBATH JOCTYI K TTPUIOKEHUTO
JUISL TIOJTh30BATEISA, KOTOPBIH 3a0bIT CBOW MapOJIh, MOKHO TPEy-
cMOTpeTh omepanuio copoca mapoas. Jaa ee GezonmacHON peasm-
3a1MK HeOOXOANMO MCIOJIh30BaTh MapKepPhl, MOXOKNE Ha Te, 9TO
WCTIOJIB3YIOTCS TS TIOATBEPKACHUST y9eTHOH 3ammcn. [lompsosa-
TEJ0, 3aMpOCUBIIEMY COPOC MAPOJIS, MOKHO OTIPABJATH IITEKT-
POHHOE TIMCHMO CO CCBIIKOM, COlepsKaleil Mapkep coOpoca TmapoJis.
IToce TOro Kak MoJTb30BaTENb MIETKHET 10 9TOM CCBITKE U MapKep
GyIeT MPOBEPEH MPUIOKEHIEM, €My MOKHO OTTIPABUTD (hOPMY /ISt
BBOZIa HOBOTO MapoJist. (IDTa (yHKIM peanrnsoBaHa B BEPCUH 8Q
npuoxkenus, B penosuropun GitHub.)

QO Usmenenue azpeca JIEKTPOHHON MOYTHI — MOJIb30BATETAM MOK-
HO JaTh BO3MOKHOCTb M3MEHSTHh 3apErMCTPUPOBAHHBIA aapec
HJIEKTPOHHON TOYTHI, HO, MPEkKJAE YeM TPUHUMATH €ro, CJAeIyeT
yOeINThCSA B €r0 BEPHOCTH OTIPABKOI 3JEKTPOHHOTO MIChMa CO
CCBIJIKOH LISt TOATBEPsKAEHUS. UTOOBI BBITIOJHNATH 3Ty OIEPaIINIo,
MOJTb30BATETb IOJKEH BBECTH B (hOPME HOBBII a/[pec SIeKTPOHHOMN
TOUTHL. 3aTEM Ha 9TOT afIPeC A0JKHO OBITh OTIIPABIEHO TIHCHMO CO
CCBITTKOH 1S TTOATBEpsKAeHNs. Korga npumoskenue moyuur map-
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Kep 00paTHO, OHO CMOKET U3MEHUTD ajpec. Iloka cepsep oxugaer
MO/ITBEPIKAEHUST, OH MOKET XPaHUTh HOBBIN ajipec B HOBOM I10JIe
(B 6ase JaHHDBIX), 3aPE3EPBUPOBAHHOM /Il AJIPECa, OKUAAIOIETO
MO/ITBEPIKAEHUST, MJTH BKJIIOYUTD €r0 B MAPKEP BMECTE C YNCJIOBBIM
naeHTuGUKaTopoM. (IDTa HyHKINS pean3oBana B Bepcuu 8h mpu-
nosxenus, B penosuropun GitHub.)

B caenytomieit riiaBe MBI IOTIOJTHUM TTOZIZIEPSKKOM POJIEH TIOJICUCTEMY

YUETHBIX 3amuceil moJjb3oBateseil B upuiokernn Flasky.
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PoAn nonb3oBaTenen

He Bce moJsib3oBaTe i BeO-TIPUIOKEHUN PAaBHBI B CBOUX TIpaBax. B 60Jib-
IIUHCTBE BeO-NIPUJIOKEHUH €CTh Majiast J0Jisl OCOOEHHO JTOBEPEHHBIX
MOJIb30BaTENCH, HAJICTEHHBIX MOMOJHUTENbHBIMUA MOJHOMOUYUSIMH, KO-
TOpbIE MOMOTAI0T obecrieunBaTh HGecriepeboitiyio ero pabory. OTJIUYHbIM
MPUMEPOM MOTYT CIYKUTh JIMUHUCTPATOPDI, HO BO MHOTUX TIPUJIOKEHU-
SIX CYIIECTBYIOT TaKsKe T0JIb30BaTEH, 00JIAA0IINE TPOMEKY TOUHBIMU
MOJIHOMOYMSAMU, TaKH€ KaK MOJICPATOPDL.

Cy1iecTByeT MHOKECTBO CIIOCOO0B PEATU3AIK POJIEH B TPUIIOKEHNU-
ax. BbiGop Toro wiam uHOro crnocoba B 3HAUMTENBHOI CTENEHU 3aBUCHUT
OT KOJTMYeCTBa poJiell 1 uX caoxkHocTH. Harpumep, B TpocToM Tpuioske-
HUW MOKET OKA3aThCsT OCTATOYHO BCETO JIBYX POJIEH, OIHA JJisT OOBIUHBIX
M0JIb30BaTEsICH 1 O/IHA JIJI AIMUHUACTPATOPOB. B 9TOM ciryuyae BIosiHe MO-
JKeT XBaTUTD JIOTUYECKOro 01 1s_administrator B mogenu User. B bouee
CJIOKHBIX TPUJIOKEHUSIX MOTYT TOTPeOOBATHCSI JIOTIOJHUTEIbHDIE POJIH,
C Pa3sHBIMU YPOBHSIMU TIPUBUJIETHI, OT OOBIYHOTO TOJIB30BATES 0 ajl-
MUHHUCTPATOPa. B HEKOTOPHIX MPUIOKEHUAX BOOOIIE MOKET OKa3aThCs
6eCcCMBICJIEHHBIM TOBOPUTD O JIMCKPETHBIX POJISIX; B TAKUX MTPUIOKEHISIX
6oJiee COOTBETCTBYIOIIEH MOKET OKa3aThCsl MOJIENIb, OCHOBAHHAST HA KOM-
niaexce npueUIe2ull.

Peanusaiug poneii mosb3oBaresieil, mpeficTaBaeHHas B 9TOU r1aBe, SB-
JsteT coboii TMOPUJL IMCKPETHBIX poJieii 1 Habopa npusuieruii. [Tosb3osa-
TeJISIM TTPUCBANBAIOTCS JUCKPETHBIE POJIA, HO CAMU POJIH OTIPEeAI0TCs
B TePMUHAX TTIPUBUJIETHH.

MpeacTasneHne poneit B base AaHHBLIX

B ruase 5 6b11a COo31laHa IIpocTasia Ta6JH/IL[a roles ¢ 11eJ1bIo AEMOHCTpalnn
OTHOIIEHMA «OJNH KO MHOTHM». B IpuMepe 9.1 IIPpUBOIUTCS YCOBEPIIEH-
CTBOBaHHasl MOjieJib Role.
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Mpumep 9.1 < app/models.py: NnpuBmunerun ponen

class Role(db.Model):
_ tablename = 'roles'
id = db.Column(db.Integer, primary key=True)
name = db.Column(db.String(64), unique=True)
default = db.Column(db.Boolean, default=False, index=True)
permissions = db.Column(db.Integer)
users = db.relationship('User', backref="role', lazy='dynamic')

[Tone default nomxHO MMeTh 3HAUeHME True TOJIBKO JJIsT OHOW POJIH,
JUIST OCTAJTIbHBIX POJIEH OHO JIOJKHO OBITh YCTAHOBJIEHO B 3HaueHwMe False.
Pousb 1o ymonuanmio (co 3HauenueM True B noJie default) — aTo poJib, Ko-
TOpast IPUCBAUBAETCSI BCEM HOBBIM TI0JIb30BATEJISIM B ITPOIIECCE PETUCTPA-
NN,

Bropoe momosHEHME B 3TOW MOAeaW — TIOJE permissions, xpaHsimee
I[eJI0E YUCJI0, KOTOPOE MHTEPIPETUPYETCS KaK OMTOBast MacKa IpUBUJIe-
ruil. Kaxgomy 6uty B 9TOM urciie OyeT COOTBETCTBOBATH OIIPE/le/IEHHAST
IIPUBUJIETHS, 2 KaXKJOI POJIM — CBOI HaGop npuBmIeruii (GUTOB, yCTaHOB-
JleHHbIX B 1).

[Tepeuenb TpUBUIIErHTil, OUEBU/IHO, 3ABUCUT OT CIIEIU(PUKH TTPUIIOKE-
Hust. Ciucok mpuBHUIIeTHii auist Harrero npusoskenust Flasky mpusomgurest

B Tabu. 9.1.

Tabnuuya 9. 1. MpuBunerun B NnpuioXxeHnn

Mpueunerusa 3HauyeHus 6uToB OnucaHue
CnepoBaHve 0b00000001 (0x01) | PagpeluaeTcsa cnegoBath 3a ApYrnmmMim
3a Nosb30BaTENSAMMU nonb30BaTeNsAMn
KommeHTupoBaHme 0b00000010 (0x02) | PagpeLuaeTca KOMMEHTUPOBATb
YY>KUX COOOLLEHNIA CTaTby, HANUCaHHbIE APYrMK
nonb3oBaTensamMm

CospaHue ctaTen 0b00000100 (0x04) | PazpeluaeTcs nucaTb COOCTBEHHbIE
cTaTbn

MopepupoBaHue 0b00001000 (0x08) | PazpeluaeTcs NnoaaBNATb

YyXNX KOMMEHTapueB 0oCcKopbUTENIbHbIE KOMMEHTAPUN,
OCTaBNsiEMbIE APYTrMMHU
nonb3oBaTensamMm

AomuHucTpatuBHbln - | 0b10000000 (0x80) | ADMUHUCTPATUBHbLIA AOCTYN K CANTy
[ocTyn

OG6paruTe BHUMaHUE, YTO JJISI IPUBUJIETHH OTBEAEHO TOJIHKO BOCEMb
OUTOB, U K HACTOSIIIIEMY MOMEHTY OIIPE/IE/ICHO MSITh puBHIeruii. Ocraib-
Hble TP OMTA 3aPe3ePBUPOBAHBI 1T BO3MOKHOTO PACIINPEHUST CITHCKA
[pUBUJIETUH B Oy/IyIIeM.
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ITpencrasienue npuBuaeruii u3 Tabir. 9.1 B IporpaMMHOM KOJI€ IPUBO-
IUTCS B ipuMepe 9.2.

Mpumep 9.2 < app/models.py: KOHCTaAHTbI NPUBUNErUIA

class Permission:
FOLLOW = 0x01
COMMENT = 0x02
WRITE _ARTICLES = 0x04
MODERATE_COMMENTS = 0x08
ADMINISTER = 0x80

B Ta6:1. 9.2 mpUBOANTCS CIIUCOK POJIEl TIOIb30BaTeNelt, KOTOPBIE OY Ay T
MO/IIEPKUBATECS, & TAKIKE COOTBETCTBYIONINE M OUTHI IPUBUJIETHT.

Tabnuua 9.2. Ponn nosib3oBareneii

Ponb MpuBunerun OnucaHune

Anonymous | 0b00000000 (0x00) | HeayTeHTUdUUMPOBAHHbIN NOJSIb30BaTENb.
D,OCTyI'I K MPUIOXEHWUIO TOJIbKO ONA YTEHUA

User 0b00000111 (0x07) | Ba3oBbI KOMMNNEKT NpMUBUNEruii. Paspeluaet-
cs nMcatb CTaTbl M KOMMEHTApPUKW, CleaoBath
3a ApyrumMm nonb3oBaTensammn. 9ToT Habop
NPUBMIErNA NPUCBaNBAETCS HOBbLIM MOJIb30-
BaTeNsAM Mo YMOMYaHWNIO

Moderator 0b00001111 (0x0f) | OobaBnsieTcs NpaBo NOAABNAATL YyXue
KOMMEHTapun, KOTOpble MOTyT PacLeHMBaTb-
Csl Kak OCKOpPOUTENbHBIE U HE CBSI3aHHbIE

c obcyxaaemMom TeMon

Administrator [Ob11111111 (0xff) | MonHbIN fOCTYN, BKIOYAs NPOBO HA U3MEHE-
HUMe ponen opyrux nosnb3oBatenen

Bo3MOKHOCTD OpraHu3anuy posieil Ha OCHOBE KOMOWHAIINIT TIPUBHJIE-
Tl O3BOJISIET T0OABJISITH HOBBIE POJIH B GY/YIIEM.

JlobaBreme BPyIHYIO poseit B 6a3y TaHHBIX — AOBOJBHO YTOMUTEb-
HOE 3aHSITHE 1 IPeBaTo OmrOKaMit. [109ToMy 106aBIM /IS 9TOH TIeTH Me-
TOJI KJIacca B Kiacc Role, Kak mokasano B mpumepe 9.3.

Mpumep 9.3 < app/models.py: co3paHne ponei B 6a3e AaHHbIX

class Role(db.Model):
...
@staticmethod
def insert roles():
roles = {

'User': (Permission.FOLLOW |
Permission.COMMENT |
Permission.WRITE_ARTICLES, True),

'Moderator': (Permission.FOLLOW |
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Permission.COMMENT |

Permission.WRITE_ARTICLES |

Permission.MODERATE COMMENTS, False),
'Administrator': (0xff, False)

for r in roles:
role = Role.query.filter by (name=r) .first()
if role is None:

role = Role(name=r)

role.permissions = roles[r][0]
role.default = roles[r][1]
db.session.add(role)

db.session.commit ()

DyHKIHSA insert roles() He cO3maeT HOBBIX 00BEKTOB poJIeil Hemo-
CpeZcTBeHHO. BMecTo aTOTO OHA TBITAETCS HANTH MMEIOIIUECS PO 110
UMeHAM U U3MEHUTHh uX. HOBbIII 0OOBEKT POJIU CO3/AETCsI, TOJIBKO KOT/A
POJIb € 3ajlaHHBIM UMEHEM OTCYTCTBYET B 6ase JAHHBIX. DTO CHEJIAHO JJIsT
TOrO0, YTOOBI B OY/yIIlEM UMETHh BO3MOKHOCTD JIOMOJHATH CIIUCOK POJIEH.
YT06bI 1006aBUTH HOBYIO POJIb WJIM U3MEHUTHh HabOp NPUBWIEIUN st
UMEIOIIEICsT POJIH, BHECUTE HEOOXOMMbIE U3MEHEHUSI B MACCHB roles u
Boi3oBuTe (GyHknuio. O6pature BHUMaHKE, 9TO POJb «ANonymous» He
TpebyeT npejicTaBieHus B 6a3e JaHHbBIX, TAK KAK COOTBETCTBYET TI0JIb30-
BaTEJISIM, HE IMEIOIIIUM YUEeTHBIX 3aMUCel B 0a3e JJaHHDIX.

YT00BI COXPAHUTD ITU POJIH B Hase JIAHHDBIX, MOKHO BOCIIOJIH30BATHCSI
UHTEPAKTUBHOI 0060JIOUKOIL:

(venv) $ python manage.py shell
>>> Role.insert roles()

>>> Role.query.all()
[<Role u'Administrator'>, <Role u'User'>, <Role u'Moderator'>]

MNpucsanBaHne poneit

Korma nosib3oBatesb perucTpupyeT yUYeTHYIO 3aITUCh B TPUIIOKEHIH, EMY
MOJIKHA OBITH TIPUCBOEHA HAJJIEXKAIAST POJIb. DOJIBITMHCTBY MOJTh30BaTe-
JIell Ha 9Tale PETUCTPAIMH TPHCBanBaeTcs posib «Users, Kotopas B 6aze
JaHHBIX OTMeuYeHa KaK PoJib 110 yMOJYaHWIO. EAuHCTBEeHHOe UCKJIoYe-
HIE CIIeJTaH0 UIST AIMUHICTPATOPA, KOTOPOMY JIOJIKHA OBITH TIPHCBOEHA
posib «Administrators. ITOT MOIB30BATENb HACHTHDHUITUPYETCS ATPECOM
9JIEKTPOHHOM IOYTEI, XPaHAIUMCSA B IIepeMeHHOI FLASKY ADMIN, mosTomy,
KOr/Jla 3TOT aJlpec II0BUTCA B 3alIpoce perucTpaluy, HOBOMY 110J1b30Bare-
o GyeT mPUCBOEHa COOTBETCTBYIONIAST POib. B mprMepe 9.4 mokazawo,
KaK 9TO PeajM30BaHO B KOHCTPYKTOpe Mojesu User.
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Mpumep 9.4 < app/models.py: onpeaeneHne poan No yMon4aHuio
019 NONb30BaTenen

class User (UserMixin, db.Model):

# ...
def init (self, **kwargs):
super (User, self). init (**kwargs)
if self.role is None:
if self.email == current app.config['FLASKY ADMIN']:
self.role = Role.query.filter by (permissions=0xff) .first()
if self.role is None:
self.role = Role.query.filter by(default=True) .first()
# ...

I<OHCprKTOp KJjacca User cHayajia BbI3bIBAeT KOHCTPYKTOD 6a30BOroO
KJjaccCa, 1 €CJIn I10CJIE 9TOTO 06’beKTy He GpLIa IIprUCBOE€HaA POJIb, EMY IIPpH-
CBaMBA€TCs POJIb a/IMUHUCTPpAaTOpa NJIN POJIb 110 YMOJIYaHUIO, B 3aBUCUMO-
CTH OT a/ipeca BJIGKTPOHHOfI ITOYTHI.

MNpoBepka poAn

Yro0bl YHPOCTUTH PEATU3ANUI0 POJIEH W MPUBUJIETHHA, B MOAENb User
MOZKHO J06ABUTH BCIIOMOTATEIbHBIN METOJT, TIPOBEPSIIONIUI HAJIIUIE YKa-
3aHHOI IPUBUJIETUH, KAK TIOKA3aHO B riprMepe 9.5.

Mpumep 9.5 < app/models.py: onpenensieT Hanmune ykasaHHOM
NPVBUMErnun y Nosib3oBaTerns

from flask.ext.login import UserMixin, AnonymousUserMixin

class User(UserMixin, db.Model):

# oo

def can(self, permissions):
return self.role is not None and \
(self.role.permissions & permissions) == permissions

def is administrator(self):
return self.can(Permission.ADMINISTER)

class AnonymousUser (AnonymousUserMixin) :
def can(self, permissions):

return False

def is_administrator(self):
return False

login manager.anonymous user = AnonymousUser
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Meroz can (), 106aBieHHBIIA B MOJie/Ib USer, BLIIIOJIHSET OIEepPalyio 10-
paspsaonozo F Mexy TIPOBEPSIEMbIMU TPUBUJICTUSIMU U IPUBUJICTUSIMH,
PUCBOCHHBIME PoJiH. Ecjii Bce mpoBepsieMble GUTHI B POJIU YCTAHOBJICHBI
B 3HaueHue 1, MeTos Bo3Bpaiaer True. ITO O3HAYAET, UTO MOJIH30BATEH
obsaaet BceMu TpebyeMbIMU npuBmerusMu. [IpoBepka HaIUUWs aji-
MUHUCTPATUBHBIX TTPUBUJIETUI BBITTOJHSIETCS] HACTOJIBKO 4acTO, 4YTO OHA
peann3oBaHa KaK OTAEIbHBIN MeToZ 15 administrator().

Jl71sT HeTpOTUBOPEYMBOCTH CO3/IaH TaKKe Kiacc AnonymousUser ¢ MeTO-
namu can () uis_administrator (). Onnacaiemyer knacc AnonymousUserMixin
u3 Flask-Login u sapernctpupoBat Kak KJaacc 00BEKTOB, KOTOPBIE MO-
IyT IIPUCBaMBaTbhCs MEePeMEHHOM current user, KOrja HOJIb30BaTe/b He
ayTeHTUDUITUPOBAH. ITO TO3BOJIUT TPUIIOKEHIIO GE30TTaCHO BBI3HIBATD
MeToJbl current user.can() mcurrent user.is administrator() 6e3 HeoO-
XOZUMOCTH MTPE/IBAPUTETHHO MTPOBEPATH (DAKT Ay TEHTU(MUKATTIHT TTOJIH30-
BaTeJs.

K yHKIMSIM MpeicTaBIeHuUsT, KOTOPbIE J0JIKHBI OBITh JOCTYITHBI TOJIb-
KO I10JIb30BATEJISIM C OIIPeJieJIEHHBIMU TPUBUJIETUSIMU, MOKHO IIPUMEHSITh
coGCTBEHHBIH JIekopaTop. B ipumepe 9.6 pUBOAKUTCS peannsaiis IByX
JIEKOPATOPOB, OJIMH 0OECIICUNBACT YHUBEPCATBHYIO IPOBEPKY TIPUBILIE-
T, a IPYTOI TTPOBEPSIET HATMYNE TIPUBUIIETHI a/IMUHUCTPATOPA.

Mpumep 9.6 < app/decorators.py: oekopaTopbl A/ NIPOBEPKU
NPVBUAErnii Nonb3oBaTenemn

from functools import wraps
from flask import abort
from flask.ext.login import current user

def permission required(permission):
def decorator(f):
@wraps (f)
def decorated function(*args, **kwargs):
if not current user.can(permission):
abort (403)
return f(*args, **kwargs)
return decorated function
return decorator

def admin required(f):
return permission required(Permission.ADMINISTER) (f)

ITH IeKOPATOPBI PeaTN30BaAHbL C IIOMOMIBIO ITAKEeTa functools n3 cTan-
naprHoit 6ubauoreku Python u Bosspamator HTTP-kox omubku 403,
«Forbidden», ecoiut Tekyuii mosb3oBaTesb He 061a1aeT HEOOXOAUMBIMIE
npuBuerusiMu. B riaBe 3 Mbl ompeesinim coGCTBEHHbBIE CTPAHUIIBI JJIST
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orobpaskenust omubok 404 u 500, U Termepb HAM TOYHO TaK JKe HY/KHO J[0-
6aBUTb CTPAaHULLY st 0TOOpaskeHus omubku 403.
Husxe nmpuBoasTest 1Ba puMepa UCIIOIb30BAHUS ITUX IEKOPATOPOB:

from decorators import admin required, permission required

@main.route('/admin')
@login required
Gadmin_required
def for admins only():
return "For administrators!"

@main.route ('/moderator")
@login required
@permission_required(Permission.MODERATE COMMENTS)
def for moderators only():

return "For comment moderators!"

B mra6ioHax Toske MoxkKeT moTpeboBaThCs IPOBEPSTDH IPUBUJIETHH, 10~
9TOMY KJIacc Permission HEOOXOAMMO CIeIaTh JOCTYIIHBIM 1 B IIa0I0HAaX.
Yrobbl n3bekaTh HEOOXOAUMOCTH A00ABJATH AONOJHUTENbHbBIH apry-
MEHT B KasK/Iblii BBI30B render template (), MOKHO 3a/1eliCTBOBATD npouec-
cop xoumexcma. TIporieccop KOHTEKCTA JeJIaeT MEPEMEHHY0 IOCTYITHON
ry106aIbHO BO Beex Mrabyonax. HeoOXoauMble [IJist 9TOTO U3MEHEHUST TIPH-
BOJISATCS B ipumMepe 9.7.

Mpumep 9.7 < app/main/__init__.py: nobaeneHune knacca Permission
B KOHTEKCT LabnoHa
@main.app context processor
def inject permissions():
return dict (Permission=Permission)

Z[JIH HYX /I TECTUPOBAaHNWA B MO/1YJIbHBIX TECTAX MOKHO OIIPEAEJIATH HO-
BbI€ POJIM U TTPUBUJICTHUN. B InpuMepe 9.8 moxaszanbr JBa TIPOCTBIX TECTa,
KOTOPbIE MOTYT TAKIKE CITYKUTH IIEMOHCTpaLII/Ief/,I 9TOTO IIprueMa.

Mpumep 9.8 <+ tests/test_user_model.py: MoaynbHbIE TECTLI 4151 POSIEN
1 NpuBUNErnin

class UserModelTestCase (unittest.TestCase):

...

def test roles and permissions(self):
Role.insert roles()
u = User(email="john@example.com', password='cat')
self.assertTrue (u.can(Permission.WRITE ARTICLES))
self.assertFalse (u.can(Permission.MODERATE COMMENTS))
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def test_anonymous_user (self):
u = AnonymousUser ()
self.assertFalse (u.can(Permission.FOLLOW))

Ecnn Y BacC yXe eCTb KOnusa peno3ntopua ¢ NCXOoOHbIMN TEeKCTaMn I'IpVIJ'IO)KeHI/IVI

< c caitta GitHub, Bbl MOXeTe BbIMOSHWUTL KOMaHAy git checkout 9a n monyunts 3Ty
BEPCUIO MPUSIOXKEHMUS. DTO 0OHOBNIEHNE COAEPXUT daiin Murpaumm 6asbl AaHHbIX,
noaTomy He 3abyAapbTe BbINOAHUTL KOMaHAy python manage.py db upgrade nocne ns-
B/ie4eHnsa Koda n3 peno3ntopud.

ITpeskie yeM mepeiiTu K ciepyolneil riase cosaiite 3aHOBO WJIH 00-
HOBUTE 0a3y JaHHBIX, UCIIOJIb3YEMYIO [ PaspabOTKH, YTOOBI BCEM yueT-
HBIM 3aIIUCSIM I10JIb30BaTe/el, CO3MaHHBIM JI0 Pealnu3alun OAAePKKI
poJieii 1 NpUBKUIETUi, ObLIN IPUCBOEHDI POJIH.

Tenepb cucremMa MOJJIEPAKKI IOJIb30BATENEH CONEPAKUT BCe HEOOXOAM-
Moe. B caienyronieil riiase Mbl Gy1eM HCIIOJIb30BaTh €€ ISl CO3/IaH¥s CTpa-
HUT] TpoduIIe MoJb30BaTeIei.
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Npodpunnn
NoAb30BaTenen

B aToii rmaBe mbl peasnsyem mpoduin mosib3oBaTeNe s IPUI0KEeHUST
Flasky. Bce caiiTbl conmaIbHbIX CeTel MOAAePKUBAIOT CTPAHUIBI IPOhU-
Jiell 17151 CBOMX 10JIb30BaTeeH, IPeICTaBIILIoN e CBOAHYIO MH(MOPMAIIUIO
o nux. [Tosb30BaTe M MOTYT OOMEHMBATHCS CCHIIKAMU Ha CBOM TTPOMILIH,
03TOMY BaskHO, 4T00bI azpeca URL 6b1in Kak MOKHO 6oJiee KOPOTKUMU
1 3a[IOMUHAIOIIMMUCS.

NHdopmaumna ans npodunAs

Yrobbl ceaTh CTpaHUIbl Tpoduieil Gojiee MHTEPECHBIME, MOKHO Op-
TaHN30BaTh XpaHEHUE JOMOTHUTETHHON MH(MOPMAIINN O MTOJTh30BaTESIX.
B nmpumepe 10.1 npuBoauTes pacumpenue Mosienn User HECKOJTBKUME HO-
BBIMU TIOJISIMU.

Mpumep 10.1 < app/models.py: AONOAHUTENBHBLIE NONSA C HDOPMaLMeEn
0 nonb3oBaTene

class User (UserMixin, db.Model):
...
name = db.Column(db.String(64))
location = db.Column(db.String(64))
about me = db.Column (db.Text())
member since = db.Column(db.DateTime(), default=datetime.utcnow)
last_seen = db.Column(db.DateTime (), default=datetime.utcnow)

B HOBBIX 1OJISIX XPAHATCS HACTOSIIIEE UMSI TI0JIb30BATEJIsI, MECTOTIOJIO-
JKeHUe, OliCcaHue, HallMCAaHHOE CAMUM I10JTb30BaTe/IeM, /IaTa PETUCTPAIUN
¥ JIaTa nocsieiHero nocemieHns. O6paTtute BHIMaHUe, YTO HOJIO about me
npucBoeH T db.Text (). Tum db.Text oTaugaetcs ot db.String Tem, 4To
HE nMeeT OFpaHI/I‘{eHI/IH MaKCI/IMaJIbHOfI JJINHDBI.

/lBa 1moJist ¢ oTMETKAMU BPEMEHH TI0 YMOJYAHUIO MTOIYYal0T 3HAYCHIE
TekyIero BpeMenn. OOpaTuTe BHUMaHNE Ha OTCYTCTBHE KPYTJIBIX CKOOOK
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() mocure datetime.utcnow. DTo 0OBACHSIETCS TEM, UTO B aprymenTe default
KOHCTpYKTOpY db.Column () MOXKeT nepeaaBaThes (PYHKITUS, TOITOMY BCSI-
KU pas, Korja moTpedyeTcs MoJMyInTh 3HAUCHUE 110 YMOTYaHUI0, Gy/IeT
BBI3BIBATHCS yYKazaHHAsT (DYHKIMS. DTO 3HAUEHUE 110 YMOJTUAHUIO — BCe,
YTO HY’KHO JIJI yIIPaBJIeHUA IOJIeM Nember since.

ITone last seen Takke MHUIMATU3UPYETCSA TEKYIUM BPEMEHEM, COOT-
BETCTBYIOIIMM MOMEHTY CO3/[aHUST, HO €T0 HYKHO OOHOBJISITh BCIKUH pas,
KOT/Ia MOJIh30BaTe b oOpariaercst K caiity. B kmacc User MOKHO 100aBUTh
METO/I, KOTOPBIA GyIeT OGHOBJIATH 3TO MoJie. Peaisarust Takoro MeTojia
npuBoauTcst B mpumepe 10.2.

Mpumep 10.2 < app/models.py: 06HOBNEHME BpEMEHM NOCeOHErO
noceLueHuns

class User (UserMixin, db.Model):
...

def ping(self):
self.last seen = datetime.utcnow ()
db.session.add (self)

Mertoz ping () HOJKEH BBI3BIBATLCS IIPU [IPUEME JIIOOBIX 3alIPOCOB OT
nosb3oBarens. Tak kak o6paborunk before app request m3 maxeTa auth
BBI3BIBAETCSI TIEPel 06pabOTKO# BCEX 3aITPOCOB, €T0 € YCIIEXOM MOXKHO HC-
0JTb30BaTb JIJIsl BBI30BA METO/Ia ping (), Kak mokasano B nipumepe 10.3.

Mpumep 10.3 < app/auth/views.py: 06HOBNEHME BPEMEHM NOCNEOHErO
noceweHund nosib3oBaTesiemM
@auth.before app_request
def before request():
if current user.is authenticated():
current user.ping()
if not current user.confirmed \
and request.endpoint[:5] != 'auth.':
return redirect (url for('auth.unconfirmed'))

CTpaHuua NpoduAsl NOAL30BaTEAN

Coznmanue cTpaHuilbl TPOOUIS I KaKIO0TO TOJb30BaTE/sd HE HeceT
KaKMX-TO HOBBIX cJioskHOCTel. B mpumepe 10.4 npuBoauTest onpesesieHne
MapIipyTa.

Mpumep 10.4 < app/main/views.py: MapLIpyT Aas CTpaHuLbl Nnpoduns

@main.route('/user/<username>')
def user (username):
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user = User.query.filter by(username=username) .first()
if user is None:

abort (404)
return render template('user.html', user=user)

ITOT MapIIpyT A0JKEeH ObITh po0aBieH B Maker main. Axpec URL
cTpaHuIbl TPOMUIIS s TT0Ab30BaTeass john Gyaer mmerh Bua http://
localhost:5000/user/john. Ecim mmst mosb3oBarens, ykazannoe B URL,
Oyner Haiimeno B Gase HaHHbIX, MAGM0H user-html oTOOPA3UT CTPAHUILY
npoduIs I 5TOro ToJb3oBares. HepepHoe MMS 10Ib30BaTENs BbI-
3oBeT BosBpar omnbku 404. [Mabaon user.html nonxken oroOpasuTh UH-
dbopmanuio, Xxpansuryocs B oobekTe user. [lepsast Bepcust aToro mabona
npenacTaBiaeHa B mpumepe 10.5.

Mpumep 10.5 < app/templates/user.html: wabnoH cTpaHuLbl Npoduns
nonb3oBaTensd
{% block page content %}
<div class="page-header">
<h1>{{ user.username }}</hl>
{% if user.name or user.location %}

<p>
(% if user.name %}{{ user.name }}{% endif %}
{% if user.location %}
From <a href="http://maps.google.com/?g={{ user.location }}">
{{ user.location }}
</a>
{% endif %)
</p>

% endif %}
{% if current user.is administrator() %}
<p><a href="mailto:{{ user.email }}">{{
{% endif %}
{% if user.about me %}<p>{{ user.about me }}</p>{% endif %}
<p>
Member since {{ moment (user.member since).format('L') }}.
Last seen {{ moment (user.last seen).fromNow() }}.
</p>
</div>
{% endblock %}

user.email }}</a></p>

ITOT MabJIOH UMEET HECKOIBKO MHTEPECHBIX 0COGEHHOCTEH:

O mozst name u location 0TOGpasKAIOTCST BHYTPH OJHOTO IEMEHTa <p>,
KOTOPBIN CO3/IA€TCsI, TOBKO €CITIHN XOTsI GBI OTHO U3 TOJIEH orpese-
JIeHO;

O mose location MeCTOIOTIOKEHHUS MOTB30BATENST OTOOPAKAETCS KAK
cepuika Ha Google Maps;
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Q ecam ayTeHTHOUIMPOBAHHBIN MOJIB30BaTE b 00JaA€T PUBUIIE-
TUAMM aIMUHUCTPATOPA, €r0 aJpec HIEKTPOHHON MOYThl 0TOOpa-
JKAeTCs Kak CChlKa mailto.

BobIMMHCTBO Mob30BaTEEH MTPEATIOUI0 OBl IMETH KaK MOKHO GoJiee
MIPOCTOM I0CTYM K CBOMM cTpanutam npoduieit. C 9T 1ebio MOKHO J10-
GaBUTH COOTBETCTBYIONIYIO CCBIIKY B CTPOKY Hasuraiuu. HeoOxoaumbie
JUISL 9TOTO U3MeHeHus B mrabsone base.html nupusoysarcs s npumepe 10.6.

Mpumep 10.6 <+ app/templates/base.html
{% if current user.is authenticated() %}
<li>
<a href="{{ url for('main.user', username=current user.username) }}">
Profile
</a>
</1i>
{% endif %}

YenoBHas AMpeKTHBa He0OX0AMMa, YTOObI 06eCIeYnTh 0TOOpaKeHUe
CCBLIKI Ha IIPOMUIb TOIBKO I ay TeHTH(UINPOBAHHBIX II0Ib30BaTENE,
HOTOMY YTO CTPOKA HaBUTallMy OTOOPasKaeTcs /st BCeX I0JIb30BaTeel,
B TOM 4HCJIEC 1 OJI4 HeayTeHTI/ICI)I/I]_[I/IpOBaHHbIX, HE UMECIOIIINX HpO(bI/IJIE[.

Ha puc. 10.1 nokasaHo, Kak BBIIJISAUT cTpaHuiia upoduis B Gpaysepe,
3/1€Ch TaK/Ke MOKHO BUETH CChLIKY Ha IIPOMUIID.

Ecnn y Bac yxe ecTb Konvsi peno3ntopus ¢ UCXOOHbIMU TEKCTAMU NPUIIOXEHWI

< ¢ cawita GitHub, Bbl MOXeTE BbINOMHWUTL KOMaHAy git checkout 10a n nonyunts aty
BEPCUIO NPUIoXeHus. [laHHoe 06HOBNeHne coaepXuT dann murpaummn 6asbl AaH-
HbIX, MO3TOMY He 3abyabTe BbINONHUTL KoMaHay python manage. py db upgrade noc-
e U3BeYeHNs Koaa 13 PenosnTopus.

808 Flasky - john e
4| > | (] [+ % localhost:5000 (0]

john

John Smith From Portland, OR

Python aficionado.

Member since 01/05/2014. Last seen a few seconds ago.

Puc. 10.1 < Crtpannua npoduns nonbL3oBaTens
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PeaakTop npoduas

CyIiecTByIOT /IBa pesKUMa PeJaKTUPOBAHMS MPOMUIS MOJTb30BATEA.
Cambril 04eBUIHBIN — PEKUM PelaKTUPOBAHUS CAaMUM IT0JTh30BaTEEM,
MO’KeJIaBIIUM U3MEHUTHh MHMOPMAIUIO, TIPE/ICTABIEHHYIO Ha €0 JIMYHOHN
crpanutie mpoduiisd. MerHee 0UeBUIHBIN — PEKUM PEJAKTUPOBAHUS aJIMU-
HUCTPATOPOM CTPAHUIIBI TPODUIISE JTEOOOTO TIOIB30BATES, HE TOJBKO T10-
Jielt ¢ ImaHOM mHbOopMaImei, Ho U IPYTUX 1MoJel Mojesu User, K KOTOPBIM
y TI0JIB30BATEJST HET TIPSIMOTO JIOCTYIIA, TAKUX Kak PoJib. [lockombKy Tpe-
GOBAHUS K 9TUM ABYM PEKUMAM CYILECTBEHHO OTIMYAIOTCST, MBI CO3IAAIM
JiBe (hOPMbI PETAKTUPOBAHMS.

PepakTop npoduna ypoBHS nonb3oBaTens

(DopMa pPeaaKTUpOBaHuA /151 NCITOJIb30OBaHUA O6bI‘{HbIM I10J1Ib30BaTeJ/IeM
rokasana B ipumepe 10.7.

Mpumep 10.7 < app/main/forms.py: dopma peaakTmpoBaHusa npoduns
class EditProfileForm(Form) :

name = StringField('Real name', validators=[Length(0, 64)])

location = StringField('Location', validators=[Length(0, 64)])

about me = TextAreaField('About me')

submit = SubmitField('Submit')

O6paTuTe BHUMaHUE, YTO BCE TIOJIST B 9TON (hopMe 0ObABICHBI HEOOs-
3aTeIbHBIMU — BAJINIATOP JUIMHBI Length ompezesieH Tak, 4To AOMYyCKaeT
HyJIeBy1o uHy. OmnpeseseHre MapuIpyTa s 3ToH (GOopMBI TPUBOIITCS
B ipunmepe 10.8.

Mpumep 10.8 <+ app/main/views.py: MapLIpyT pefakTMpoBaHus npoduna
@main.route ('/edit-profile', methods=['GET', 'POST'])
€login required
def edit profile():
form = EditProfileForm()
if form.validate on submit():
current user.name = form.name.data
current user.location = form.location.data
current user.about me = form.about me.data
db.session.add (user)
flash ('Your profile has been updated.')
return redirect (url for('.user', username=current user.username))
form.name.data = current user.name
form.location.data = current user.location
form.about me.data = current user.about me
return render template('edit profile.html', form=form)
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Irta (PyHKIUS MPE/ICTABICHNS YCTAHABINBAET HauaIbHbIe 3HAYCHWS BO
BCeX NoJIX nepe orobpaskerreM GpopmbL. s Beex moJieii ata omnepanust
BDbBITTOJIHAECTCA HyTeM HpI/ICBaI/IBaHI/IE[ 3HAUYCHUA HepeMeHHOfI fOIm.<MMH'
nona>.data. Korza Beisos form.validate on submit() Bosspamiaer False,
TpI/I ITOJIA BTOIL/,I (I)OPMBI I/IHI/IHI/IB.JII/IBI/IpyIOTCH 3HAYCHUAMMN COOTBGTCTByIO-
IMX T0JIei u3 current user. 3aTeM, kKorza opma OyzeT OTIpaBicHA HA
cepBep, arpuOyThI data moJieit (hopMbl OYAYT COpEPKATh MIBMEHEHHBIE 3HA-
YEHUSI, TI0ITOMY OHU KOIMPYIOTCST 06paTHO B 10Jist 00beKTa User, U caM
00beKT jobaBisieTcs B ceanc Oasbl ganubix. Ha puc. 10.2 nokasano, kak
BBITJISSUT CTPAHUIIA PEAAKTHPOBAHUS TPODUIIS.

[-NaNs] Flasky - Edit Profile ol
s @ + | ¥ localhost:5000 @

Edit Your Profile

Real name

John Smith

Location

Portland, OR

About me

Python aficionado.

Submit

Puc. 10.2 < PepakTop npoduns

Y1066l YIPOCTUTH TI0JIH30BATENIO IIEPEXO K 9TOH CTpaHulle, B IIPO-
(busb MOKHO JTOOGABUTD MPSIMYIO CCBLIKY, Kak mokasano B mpumepe 10.9.

Mpumep 10.9 < app/templates/user.html: ccbinka Ha cTpaHuLy
peaakTMpoBaHms Npoduns

{% if user == current user %}
<a class="btn btn-default" href="{{ url for('.edit profile') }}">
Edit Profile
</a>
% endif %}
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YesoBHast IMPEKTIBA, OKPYIKAIONIAS CCHITKY, 00ECTIETNT ee TOsIBJIEHHE,
TOJIHKO KOT/IA TIOTb30BATENb OY/IET TPOCMATPUBATH CBOM TPOMOUITD.

PepakTtop npoduna ypoBHS agMUHUCTpaToOpa

Dopma pelakTUPOBAHUST TPODUIIS JIJIST AIMITHUCTPATOPOB CIIOKHEE, YeM
aHasornyHas popma 11t OOBIYHBIX M0JIb30BaTe e, [ToMrMO Tpex HoJiei,
YTO UCIIOJIB30BAJIUCH BBIIIE, 3T (hOPMa IMO3BOJISIET JIMITHUCTPATOPAM 13-
MEHSITh aJ[pec JEKTPOHHON IMOUTHI MOJIb30BATENS, UMsI MTOJIb30BATEJI,
MPU3HAK MOJATBEPKICHUST PErUCTpaIliui 1 poJib. Ee peanusaiusi mpuBo-
nutes B mpuMepe 10.10.

Mpumep 10.10 < app/main/forms.py: popma penakTmpoBaHmsa npodunsa
0N aOMUHUCTPaTOPOB

class EditProfileAdminForm(Form) :
email = StringField('Email', validators=[Required(), Length(l, 64),
Email ()])
username = StringField('Username', validators=[
Required(), Length(l, 64), Regexp('"[A-Za-z][A-Za-z0-9 .]*$', 0,

'Usernames must have only letters,
'numbers, dots or underscores')])

confirmed = BooleanField('Confirmed')

role = SelectField('Role', coerce=int)

name = StringField('Real name', validators=[Length(0, 64)])

location = StringField('Location', validators=[Length(0, 64)])

about me = TextAreaField('About me')

submit = SubmitField('Submit")

def init (self, user, *args, **kwargs):
super (EditProfileAdminForm, self). init (*args, **kwargs)
self.role.choices = [(role.id, role.name)
for role in Role.query.order by(Role.name).all()]
self.user = user

def validate email (self, field):
if field.data != self.user.email and \
User.query.filter by(email=field.data) .first():
raise ValidationError ('Email already registered.')

def validate username (self, field):
if field.data != self.user.username and \
User.query.filter by (username=field.data) .first():
raise ValidationError ('Username already in use.')

Knace SelectField us WTForm asasierca obeprroii aass HTML-aue-
MeHTa <select>, KOTOpbIi 0TOOPasKAeTCs KaK PACKPIBAIOIIUNACS CIIUCOK U1
HCIIOJIB3YETCsL B 9TOIH (hopMe J11st BBIGOpa POJIH 0JIb3oBaTe s B aKk3emIl-
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qgpe SelectField ciemyer onpesesTh 3JeMEHTHI CIIHICKA TTOCPEICTBOM
aTpubyTa choices. OHM TOJKHBI OBITH 3aIaHBI CITUCKOM KOPTEKEH, Kaxk-
JIBII M3 KOTOPBIX COJEP;KUT /[BA HJIEMEHTA: CTPOKOBBIN UAEHTH(DUKATOD
AMEMEHTA CITMCKA M TEKCT JJIST OTOOPAKEHUST B HIEMEHTE YIIPABIEHIS.
Crncok choices ompesensieTcsl B KOHCTPYKTOpe (hOPMBI, HCXO/S U3 3HA-
YeHUH, TTOJTy9eHHBIX 3 MOZIesIN Role ¢ TOMOTIBIO 3a1Tpoca, COPTUPYIOIIETO
pOJIK TI0 UX UMeHaM. B KadecTBe 3HaueHUS UAEHTH(UKATOPA B KAKIOM
KOpTeKe UCTIOTb3YeT s 3HAUeHNe Mo 1d pon, a Tak Kak uiaeHTHdIKa-
TOP SIBJISIETCST TIE€JIBIM YHCJIOM, B BBI3OB KOHCTPYKTOpa SelectField mobas-
JICH apryMeHT coerce=int, 4ToObI 3HAUEHUE TOJISI XPAHUIIOCH B BH/IE I1EJ10-
TO YNCJIa, & He CTPOKH (TI0 YMOTIAHUIO).

[Tons email m username ompenesnsoTCS Tak Ke, Kak B (hopMe ayTeHTH-
(dbuKkaium, HO K UX TPOBEPKE CJAEAYET MOAOUTH Oosiee BHUMATEIBHO. JIJIst
060uX moJiell cHavala HeOOXOAUMO TIPOBEPUTH, M3MEHIINCH JI OHU, U
TOJIBKO €CJTU TI0JISI UBMEHUJINCH, HY;KHO TPOBEPUTH, HE COBIA/IAIOT JI OHU
€ TAHHBIMU JIPYTOTO TOJb30BaTeNs. ECM aTH OIS He M3MEHSINC, TTPO-
BepKa JI0JKHA CUMTAThCST TPOMAeHHOH. YT0OBI pea30BaTh 3Ty JIOTHKY,
KOHCTPYKTOP (hOPMBI TIpHHUMAaeT 00beKT USer U COXPaHSET €ro B mepe-
MEHHOU-UJIEHe, KOTOPasi 3aTeM HCIOJIb3YETCsT B COOCTBEHHBIX METOIAX-
BaJIN/IaTOPAX.

OrnpesiesieHre MapIpyTa s aIMAHUCTPATUBHOTO PeflakTopa npodu-
st mpuBouTes B ipuMepe 10.11.

Mpumep 10.11 < app/main/views.py: MapLpyT peoakTMpoBaHus
npodwunga ona aAMUHUCTPATOPOB
@main.route ('/edit-profile/<int:id>', methods=['GET', 'POST'])
@login required
Gadmin_required
def edit profile admin(id):
user = User.query.get or 404 (id)
form = EditProfileAdminForm(user=user)
if form.validate on submit():
user.email = form.email.data
user.username = form.username.data
user.confirmed = form.confirmed.data
user.role = Role.query.get (form.role.data)
user.name = form.name.data
user.location = form.location.data
user.about me = form.about me.data
db.session.add (user)
flash ('The profile has been updated.')
return redirect (url for('.user', username=user.username))
form.email.data = user.email
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form.username.data = user.username

form.confirmed.data = user.confirmed

form.role.data = user.role_id

form.name.data = user.name

form.location.data = user.location

form.about _me.data = user.about me

return render template('edit profile.html', form=form, user=user)

ITOT MapIIpyT MMeeT MPAKTUYECKH TY K€ CTPYKTYpY, 4To U OoJiee
MIPOCTON MApIIPYT st OOBIYHBIX TOJIb30Bareseil. B qanHoi (QyHKImu
MPENCTABICHUS TTOH30BATENb OMPEEIeTCS M0 €r0 YMCJIOBOMY WJICH-
TUhUKATOPY 1d, M03TOMY JIJIst yI0O6CTBA MOKHO HUCIIOJIB30BATH (DYHKIHIO
get or 404() n3 Flask-SQLAlchemy, na ciyyait eciin 3agano ommboyHoe
3HavyeHue id.

OTaesbHOTO  YIIOMMHAHMS — 3aCJyKMBAeT  TakKe  KOHCTPYKTOD
SelectField, ucrnosb3yeMblil 7151 ONPeE/eeHUsT 10JsI ¢ POJIBIO T10JIb30-
Batesisi. Korjia ycraHaB/iMBaeTcsi HAYaJibHOEe 3HAYEHUE T10JisT, aTPpUOyTy
field.role.data npucBanBaerca sHadeHue role id, HOTOMY 4TO B CIHCKe
KOpTeKell B arpubyTe choices Uit CCHIIKU HA KasKJbIil 9JIEMEHT CITHCKA
ucrosb3yercst yncaoBoil npaentudukarop. Ilocie ornpaBku Gopmbl Ha
cepBep 3HaueHue 1d usBJekaercst U3 aTpubyTa data 1mosist HOpMbI U HC-
MOJIB3YETCS B 3aIPOCE JIJIsE 3arPY3KU 0OBEKTA POJIH 110 UAEHTU(DHUKATOPY
id. AprymeHT coerce=int B BbI30Be SelectField rapaHTupyert, 4To arpubyT
data 3TOrO 1MOJIST OYIET UMETH IEJOUNCTECHHDINA TUIIL.

JList ToCTyTIa K 3TOMY PEIAKTOPY B CTPAHUILY TPOoduiist 106aBIeHa elie
OJIHA KHOITKA, KaK Toka3aHo B mpumMepe 10.12.

Mpumep 10.12 < app/templates/user.html: ccoinka Ha popmy
penakTMpoBaHus npoduns ans agMuUHUCTPaToOPOB

{% if current user.is administrator() %}
<a class="btn btn-danger"

href="{{ url for('.edit profile admin', id=user.id) }}">
Edit Profile [Admin]
</a>
(% endif %)

ITa KHOIIKa 0TOGPaXkaeTcs ¢ IpUMeHeHNeM MHOTO CTUJIsI u3 Bootstrap,
4TOOBI IIPUAATH el 0COOBLI BHEIIHMIT BU/I. YCIOBHAS AUPEKTUBA B JAHHOM
ciydae obecreunBaer II0saB/IeHre KHOIKK TOJIbKO Ha CTpaHMIaX Ipodu-
Jieii 11osib3oBaTe e, 00IaaouX afMIHUCTPATUBHBIMU IIPUBHUJIETUSIMU.
(o] Ecnun Yy BacC yXxe eCTb Konma perno3ntopuns C MCXOAHbIMUN TeKCTaMu I'lpI/IJ'IO)KeHI/II7I

< c cawita GitHub, Bbl MOXeTe BbINONHWUTL KOMaHAy git checkout 10b n nonyumnts aty
BEPCUIO MPUNOXEHUS.
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ABaTapbl NoOAb30BaTeAeln

Buenauii By cTpaHuiibl npouas MOKHO YJIYYIIUTh, J0OABUB B Hee
nsobpaskenue agarapa. B atom pasjesie Bbl y3Haere, Kak 100aBUTH MOJI-
JIEPKKY aBaTapoB MOJIb30BaTe e, 3aperncTpUPOBaHHbIX Ha calite Grava-
tar, Bestymieit cayx6e aBatapos. Cayxba Gravatar cBsA3biBaeT n3obpaske-
HUS aBaTapoB € aJipecaMu 3JIeKTPOHHON mouThl. [loab3oBaTesnb momken
CO3/IaTh yUYeTHYIO 3alich Ha caiire http://gravatar.com u BbIrpy3uUTh
Tysa cBou u3obpakenust. Ytobot crerepupoBars URL aBarapa st an-
HOTO ajipeca 3JeKTPOHHOI TOUThI, Beruucsiercs: xam MDS:

(venv) $ python

>>> import hashlib

>>> hashlib.md5 ('johnlexample.com'.encode ('utf-8")).hexdigest()
'd4c74594d841139328695756648b6bd6"

3atem reHepupyercst URL aBatapa, mob6asienuem xaira MD5 B koHerr
URL http://www.gravatar.com/avatar/ nu https://secure.gravatar.
com/avatar/. Hampumep, moxxHO BBecTn http://www.gravatar.com/
avatar/d4c74594d841139328695756648b6bd6 B anpechyto cTpoky Opay-
3epa, 4ToObI MOJYYUTh U300pasKeHNe aBaTapa JJIs apeca 3JeKTPOHHON
moutel john@example.com win uzo0pakeHre MO YMOTYAHUIO, €CIIU
YKa3aHHBIN a/ipec 2JIEKTPOHHOI MOUTHI He 3aperucTpupoBaH. CTpoka 3a-
npoca B URL moskeT BK/fOYaTh JOMOTHUTETbHBIE apTYMEHTBI, Olpejie-
JISTIOTITIE XaPaKTEPUCTUKY M300PasKeHUsT. ITH apTyMEHTBI TEPEUNCIICHBI
B Tab. 10.1.

Tabnuya 10.1. ApryMmeHTbl CTPOKM 3anpoca ass caiita Gravatar

WUms aprymeHTa OnucaHue

S Pasmep n3obpaxxeHns B MMKCensax

r PelTnHr n3obpaxeHusi. BoamoxHble 3Havenus: "g", "pg", "r"
n"x"

d MN306paxeHve No yMonyaHuio Ans nosb3oBaTenei, He uMelo-

LLMX 3aperMcTpUpoBaHHbIX aBaTapos B ciyxoe Gravatar.
BoamoxHble 3HadeHus: "404" — BosBpalaeT owmnbky 404; URL,
CChbINAOLWNIACS HA N306PAXKEHNE MO YMOHAHMIO; UV OAVH U3
crenyoLLmMX reHepaTopoB n3obpaxexumin: "mn", "identicon",
"monsterid", "wavatar", "retro" mnm "blank"

id MpYHYANTENBHO UCMOML30BaTH aBaTapbl MO YMOIHaHUIO

Peamuzamuio jua nosyuennst agpeca URL aBarapa na caiite Gravatar
MOKHO J06aBUTh B MOZEJIb User, Kak 1okasaHo B npumepe 10.13.
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Mpumep 10.13 < app/models.py: codpaHme agpeca URL aBatapa
Ha canTe Gravatar

import hashlib
from flask import request

class User (UserMixin, db.Model):
...
def gravatar(self, size=100, default='identicon', rating='g'):
if request.is secure:
url = 'https://secure.gravatar.com/avatar'
else:
url = 'http://www.gravatar.com/avatar'
hash = hashlib.md5(self.email.encode ('utf-8")).hexdigest ()
return '{url}/{hash}?s={size}&d={default}er={rating}'.format (
url=url, hash=hash, size=size, default=default, rating=rating)

Ira peayMsans BpIOMpaet cxeMy http:// wiun https:// B 3aBUCHUMOCTH
OT cxeMblI B 3ampoce nojbsosareist. Axpec URL cosmaercs myTem o6bean-
Henus 6azoporo URL, xa1a agpeca 5J1eKTPOHHON TOYThHI 0JIb30BATEIA 1
apryMEHTOB, KaK/IOMY U3 KOTOPBIX MPEyCMOTPEHO 3HAUYEHHUE TI0 YMOJIIa-
Huto. C MTOMOIITBIO 9TOHW pean3aniil JeTKo MOKHO creHeprupoBath URL
aBaTapa MpsIMO B MHTePaKTUBHOI o6osouke Python:

(venv) $ python manage.py shell

>>> u = User (email="john@example.com')

>>> u.gravatar()
'http://www.gravatar.com/avatar/d4c74594d84113932869575bd6?s=100&d=1denticon&r=qg’
>>> u.gravatar (size=256)
'http://www.gravatar.com/avatar/d4c74594d84113932869575bd6?s=256&d=1denticon&r=q’

Meroz gravatar () MOKHO TaKsKe BbI3bIBaTh U3 1abI0HOB Jinja2. B pu-
mepe 10.14 gemoHCTpUpPYeTCs, Kak B CTPaHUILy Ipoduis 1006aBUTh aBaTap
pasmepoM 256x256 nukceseii.

Mpumep 10.14 < app/tempaltes/user.html: aBaTap B cTpaHuLe
npodung

<img class="img-rounded profile-thumbnail" src="{{ user.gravatar(size=256) }}">

VIcriosib3yst aHaJIOTMYHBIN [TOXO0/, MOKHO 100aBUTh B Ga30BbIN 11a0-
JIOH OTOOpaskeHHe MaJIeHbKOM MMHHUATIOPbI aBaTapa ayTeHTH()UIUPO-
BAHHOTO TIOJIb30BATEISI B CTPOKY HaBUTAIUU. Jljsl yIydiieHust BHEIIHe-
ro BUja M300pakeHUi aBatapoB MOKHO MCIOJL30BaTh Kaacchl CSS u3
daiina styles.css, XpaHsIIErocs B Malke MPUIOKEHUS CO CTATUYECKHMMU
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(aiiramut u mozKIt0YaeMoro 6a3oBbiM 1abdoHoM base.html. Ha puc. 10.3
[OKa3aHa CTPAHUIIA TPODUIIS OIB30BATEISI C ABATAPOM.

Ecnn y Bac yxe ecTb konvsi peno3nTtopusi C UICXOAHLIMU TEKCTaMU NPUIIOXEHWI C
< caiita GitHub, Bbl MOXeTe BbINONHWUTL KOMaHZy git checkout 10c u nonyunTb 3Ty
BEPCUIO MPUSIOXEHUS.

8eoo Flasky - john -

[£8) [£ [ tocathosti5000 usersjorn

¥< joh
)¢ john

John Smith
From Portland, OR

Python aficionado.

Member since 01/05/2014. Last seen a few seconds ago.

Edit Profile

b o d

Puc. 10.3 < CtpaHuua npodung nonbL30BaTeNs C aBatapom

Jtst co3manms CChIKN Ha aBatap Tpedyercs reHepupoBaTh xarm MD3,
YTO SIBJISIETCST IOBOJIBHO JOPOTOCTOSIIEH BBIUNCIUTETBHON Omeparimeri.
Ecnm motpebyercst 0To6pa3uTh Ha CTpaHUIle OOIBITOE YNCI0 aBATAPOB,
BBIUNCJINTEIbHAS HATPy3Ka MOJKET OKa3aThCsl BHYIUTEAbHOH. [lockoib-
Ky xam1 MDS5 st kasoro ajipeca sJieKTPOHHON TTOUYTHI He NU3MEHSIETCS],
€ro MOKHO COXPaHUTD B Mojiesn User. Viamenenns B Mojien User, Heo6Xo-

JIMMBIe JIJIsT coxpaHeHus xatreil MD5 B 6ase JaHHBIX, IPUBOIAATCS B IIPH-
mepe 10.15.

Mpumep 10.15 < app/models.py: codpaHne agpeca URL aBatapa
Ha canTe Gravatar ¢ kawurpoBaHueM xawen MD5

class User (UserMixin, db.Model):
...
avatar_hash = db.Column (db.String(32))

def init (self, **kwargs):
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...
if self.email is not None and self.avatar hash is None:
self.avatar hash = hashlib.md5(
self.email.encode ('utf-8')) .hexdigest ()

def change email (self, token):
...
self.email = new email
self.avatar hash = hashlib.md5(
self.email.encode ('utf-8')) .hexdigest ()
db.session.add (self)
return True

def gravatar(self, size=100, default='identicon', rating='g'):

if request.is_secure:
url = 'https://secure.gravatar.com/avatar'

else:
url = 'http://www.gravatar.com/avatar'

hash = self.avatar hash or hashlib.md5 (
self.email.encode ('utf-8')) .hexdigest ()

return '{url}/{hash}?s={size}&d={default}s&r={rating}"'.format (
url=url, hash=hash, size=size, default=default, rating=rating)

Xam MDS5 azpeca 271eKTPOHHOI TTOYThI BBIYUC/ISIETCS U COXPAHSIETCS
B MOMEHT MHUIINAJIN3AIMNA MOJIEJIM U [IPU U3MEHEHUU ajipeca 3JIeKTPOH-
HOH 1ouThl. MeTo/| gravatar () MCIOJIb3yeT Xa1ll U3 MOJIeJIN, eCJI OH NMe-
eTCsl; B IPOTUBHOM CJiyyae Xalll, KaK U IIPesk/ie, BBIUNCIsIeTCsl U3 ajipeca
3JIEKTPOHHOMU MTOYTHI.

Ecnn y Bac yxe ecTb Konvsi peno3ntopus ¢ UCXOAHbIMU TEKCTAMU NPUIOXEHWI

< ¢ caita GitHub, Bbl MOXeTe BbINOMHUTL KOMaHay git checkout 10d n nonyunts
LaHHY0 BEPCUIO NPUNOXEHNs. OTO 0OHOBNEHWE COAEPXUT dain Murpaumm 6asbl
NaHHbIX, N03TOMY He 3abyabTe BbINONHWTL KoMaHay python manage.py db upgrade
nocrne n3BsevyeHns Koaa N3 penos3nTopus.

B cremyiomeit riaBe 6yzeT co3maH MeXaHW3M OJOTHHTA, COCTABIISIO-
MU OCHOBY (DYHKITMOHAIBLHOCTH IAHHOTO MIPUJIOKEHMUS.
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BAOMVHI

JTa ryaBa IMOCBAIICHA PeaTu3alid OCHOBHOHW (DYHKIUM TIPUJIOKEHUS
Flasky, mosBosstionieil mosb3oBaTesssM 4dTaTh W MKUCATh COOOIIEHUSI.
31ech BbI TO3HAKOMUTECH C HECKOJbKIMI HOBBIMU TIPHEMaMK TOBTOPHO-
0 UCII0JIb30BAHUS MAOJIOHOB, TOCTPAHUYHOTO BBIBOJIA JVIMHHBIX CITUCKOB
3JIEMEHTOB U paboToil ¢ (hOPMATHPOBAHHBIM TEKCTOM.

OTtnpaska n otobparkeHne coobuleHnin

JLJIst TOZIEPIKKI BO3MOJKHOCTH TIHCATh U YUTATh COOOIEHUS HEOOXOIMMO
OIPE/IEJTUTH HOBYIO MOJIEJIb /1151 Ga3bl JIAHHBIX, TIPE/ICTABJISIOILYO 3TH CO-
obmieHust. OGbsBIEHIE MOJIEN IPUBOAKUTCS B ipuMepe 11.1.

Mpumep 11.1 < app/models.py: mogenb Post

class Post(db.Model):
_ tablename = 'posts'
id = db.Column(db.Integer, primary key=True)
body = db.Column (db.Text)
timestamp = db.Column (db.DateTime, index=True, default=datetime.utcnow)
author id = db.Column(db.Integer, db.ForeignKey('users.id'))

class User (UserMixin, db.Model):
...

posts = db.relationship('Post', backref='author', lazy='dynamic')

Bce coobuienus B Osore umeor Teino (body), BPEMEHHYIO METKY
(timestamp) m cBsI3aHBI OTHOIIIEHUEM «OJIMH KO MHOTM» C MOJIE/bIO User.
ITose body ompenenerno xkak db.Text, TO eCTh He WMEET OTPAHUUEHUH IO
JUTHHE.

Dopma, kKoTopast GyIeT 0TOOPAKATHCS HA TJIABHOI CTPAHUIIE TPUJIOJKE-
HUSI, IAET TI0JIb30BATENSIM BO3MOKHOCTD THCATh CO00IeHust. DTa (hopma
OY€Hb MPOCTA; OHA COAEPIKUT JIMIIIb TEKCTOBYIO 0OJACTH [t BBOJAA CO-
00IIIeHs U KHOTIKY OTripaBku. Omnpezeserre GOpMbl IPUBOAUTCS B IIPU-
Mmepe 11.2.
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Mpumep 11.2 < app/main/forms.py: dpopma BBOAA COOOLLEHWS

class PostForm(Form) :
body = TextAreaField("What's on your mind?", validators=[Required()])
submit = SubmitField('Submit"')

DOynKIMs npeacTaBaeHns index () obpabaTbiBaeT GOPMY U TepeiaeTt
CIIMCOK CTapbIX cOOONIEHNI B Ia0JI0H, Kak IoKasaHo B upumepe 11.3.

Mpumep 11.3 < app/main/views.py: MapLUpyT MaBHOM CTPaHULbI
¢ dopmoii BBoAa coobLLeHNs

@main.route('/', methods=['GET', 'POST'])
def index():
form = PostForm()
if current user.can(Permission.WRITE ARTICLES) and \
form.validate on submit():
post = Post (body=form.body.data,
author=current user. get current object())
db.session.add (post)
return redirect (url for('.index'"))
posts = Post.query.order by (Post.timestamp.desc()).all()
return render template('index.html', form=form, posts=posts)

Ira GyHKIMS HepeaaeT GopMy U HOJHBINA CIHCOK cO0OIIeHNH B 610~
re. CIIMCOK OTCOPTUPOBAH 110 BPEMEHH CO3/IaHUsT COOOIIEHUIT B MOPSIIKe
yObIBaHUsI (TO €CTh OT HOBBIX K cTapbiM). DopMma cosmaHuss HOBOTO CO-
obtieHust 0OpabdaTbiBaeTCsl Kak OOBIYHO: €CJIU TEKCTOBOE TI0JIe TIPOIILIO
MIPOBEPKY, CO3/AETCsI HOBBIN aK3eMILIsp Post. OIHAKO TIepejl Co3MaHneM
BBITIOJTHSIETCST TIPOBEPKA MIPUBUJIETUH MOJIb30BATEIsI Ha HAJMYUE MPaBa
CO3/1aBaTh HOBBIE COOOIIEHNSI.

O6paTuTe BHIMaHNUE, 4YTO aTpUOYTY author HOBOTO 00BeKTa Post mpu-
CBaMBaeTCsl 3HAUYEHME BHIPaKEHUs current user. get current object().
ITepemennas current user us Flask-Login, mogo6Ho Bcem nepeMeHHBIM
KOHTEKCTa, PEAM30BaHa KaK JIOKAJIBHBII T TOTOKA TIPOMEKYTOUHBIN
00BEKT (TIPOKCU-00BEKT). ITOT OOBEKT JIeiicTBYET 1071006HO 0OBeKTY User,
HO B JICHCTBUTEILHOCTH 9TO TOHKAst 00ePTKA BOKPYT (PaKTUIECKOro 00b-
exTa User. B 6a3y MOKHO 3amucarh TOJIbKO HACTOSIIIIT 00beKT User, st
HOJIyYeHUsI KOTOPOTO CJIEAyeT BBI3BATh MeTo, get current object ().

Benen 3a popmoii, oTobpazkaeMoii 1o/1 IpUBETCTBUEM B Iab/ioHe index.
html, pacrosraratorcst coobIeHust, co3antbie paHee. CIICOK COOOIIeHuUIT —
9TO TIEPBast MOMbBITKAa 0TOOPasUTh B GJI0Te X0/ BPEMEHMU, KOTjIa Bce coolIie-
HIISI YITOPSIIOUNBAIOTCST CBEPXY BHU3 B XPOHOJOTHUYECKOM MOPSIIKE, OT HO-
BBIX K cTapbiM. V3MeHeHNs B mabJIoHe mpejicTaBiieHbl B mpumepe 11.4.
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Mpumep 11.4 < app/templates/index.html: wabnoH rnaBHO cTpaHNULbI
¢ coobLeHnamu n3 6nora

{% extends "base.html" %}
{% import "bootstrap/wtf.html" as wtf %}
<div>
{% if current user.can(Permission.WRITE ARTICLES) %}
{{ wtf.quick form(form) }}
{% endif %}
</div>
<ul class="posts">
{% for post in posts %}
<1li class="post">
<div class="profile-thumbnail">

<a href="{{ url for('.user', username=post.author.username) }}">
<img class="img-rounded profile-thumbnail"
src="{{ post.author.gravatar(size=40) }}">
</a>
</div>
<div class="post-date">{{ moment (post.timestamp).fromNow() }}</div>
<div class="post-author">
<a href="{{ url for('.user', username=post.author.username) }}">
{{ post.author.username }}
</a>
</div>
<div class="post-body">{{ post.body }}</div>
</1i>
{% endfor %}
</ul>

OG6paruTe BHEUMaHKE, KaK ¢ MOMOIIBIO MeToja User.can() IpoIrycKa-
ercs coszanre GopPMbI BBOJIa HOBOTO COOOIIEHMSI IS TI0JIb30BaTeIel, He
numeromux npusuaerny WRITE ARTICLES B poim. Cnmcok coolienuii pea-
JIM30BaH Kak MapkupoBaHHbIil ciucok HTML, ¢ mpumenennem KiaaccoB
CSS g hopmatupoBanus. CiieBa BBIBOAUTCS YMEHbIIIEHHBIN aBaTap aB-
TOpA, TP 9TOM aBatap U UM [10Jb30BATE/Isl ABTOPA OTOOPAKAIOTCS KaK
cchlIKa Ha cTpanuily npodwuis. Mcnonabdyemsbie 3fech ctumu CSS xpansr-
ca B (aiise styles.css, B manke static IpUIoKeHNst. Bbl MOKeTe U3BJIEYb
o101 (hailia u3 periosutopus Ha caiite GitHub. Ha puc. 11.1 nokasano, kax
BBITJISIIUT IJIaBHAst CTPAHUIIA ¢ GOPMOI BBOJA U CITMCKOM COOOIIEHUIA.

Ecnmn Y BacC yXe eCTb KOnusa peno3ntopua ¢ NCXOoOHbIMU TeKCTaMn I'IpVIJ'IO)KQHI/II?I

< c canta GitHub, Bbl MOXeTe BbINOMAHUTL KOMaHZy git checkout 1la m nonyunts
[AHHYI0 BEPCUIO NMPUNTOXEHUS. DTO 0OHOBNEHNE COAePXUT daiin Murpaumm 6assbl
[OaHHbIX, NO3TOMY He 3abyabTe BbINONHWUTL KoMaHay python manage.py db upgrade
nocJie n3enevyeHnda Kkoga n3 perno3nTopud.
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806 Flasky >

@ [ + [& localnest:5000 . . . .¢,| Reace 18]
Hello, john!

What's on your mind?

Submit

anngé 2 days ago
Integer pede justo, lacinia eget, tincidunt eget, tempus vel, pede.

andrea69 2 days ago
Nulla ac enim. Nulla ut erat id mauris vulputate elementum. In tempor, turpis nec euismod scelerisque,
quam turpis adipiscing lorem, vitae mattis nibh ligula nec sem. Nunc nisl. Nullam varius.

marilyn89 2 days ago
Aenean sit amet justo. Vestibulum ante ipsum primis in faucibus orci luctus et ultrices posuere cubilia
Curae; Mauris viverra diam vitae quam. Fusce posuere felis sed lacus.

ﬁ— ! cheryl90 2 days ago

Puc. 11.1 < [MaBHaga cTpaHuua
¢ $opMoOIi BBOAA 1 CMIUCKOM COOOLLIEHUIA

CoobuweHna ns baoros Ha cTpaHWUaX
npodunnei

Crpanuity npoduiist MOJb30BATENST MOKHO YIYUIIUTh, 100aBUB B Hee
CIIMCOK COOOIIEHNH, OTIPABIECHHBIX CAMUM MOJIb30BaTeieM. B mpume-
pe 11.5 nokasaHbl U3MeHEHUsI B (DYHKITUHU PEICTABIECHUSI, HEOOXO[UMbIE
JUIST 9TOTO.

Mpumep 11.5 < app/main/views.py: MapLupyT a5 CTpaHuubl npoduns
CO CMMCKOM CO0BLLLEHM

@main.route ('/user/<username>')
def user (username) :
user = User.query.filter by(username=username) .first()
if user is None:
abort (404)
posts = user.posts.order by (Post.timestamp.desc()).all()
return render template('user.html', user=user, posts=posts)
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Crucok cooOIIeH A, TTPUHAMJIECKANINX MTOJb30BATEII0, U3BJICKACTCS
C TIOMOIIIBIO OTHOTITEHYST User . posts, KOTopoe ABJsieTcst 00EKTOM 3a1po-
ca, MOJIJIEP;KUBAIOINM BO3MOKHOCTD TIPUMEHEHUSsT (DUITBTPOB, TAKUX KaK
order by().

B mabion user.html weobxomumo Takke noGaBuTh gepeso HTML-
AMIEMEHTOB <ul> JIJIsT OTOOpasKEHUsI CITUCKa COOBIIEHNT, TTOI0O6HO TOMY
Kak 9To cjiesiato B mabione index.html. OqHako Hajinvue AByX MICHTHY-
HbIX (parmMenToB pasMerku HTML BoIrJsSAUT M30BITOYHBIM, TTOITOMY
ISt TOOOHBIX cJIydacs B Jinja2 umeercst qupekTuBa include (). labmon
user.html ToAKIIIOYAET CIIMCOK W3 BHETTHETO (haiiia, Kak MOKa3aHo B PH-
Mmepe 11.6.

Mpumep 11.6 <+ app/templates/user.html: wabnoH cTpaHuupl npoduns
CO CMNCKOM COOOLLLEHUI

<h3>Posts by {{ user.username }}</h3>
{% include ' posts.html' %}

B 3aBepiiienie 9T0H peopraHm3aniy AepeBo aJIeMeHTOB <ul> ciemnyeT
nepenectu us index.html B HOBBIN 1WAOIOH _posts.html n 3aMeHUTH 1u-
pekruBoii include (). O6patuTe BHUMaHIE, YTO UCIIOIb30BAHUE CUMBOJIA
MOMUYEPKUBAHUS B KadecTBe npedukca B UMeHH mabioHa _posts.html we
SIBJIIETCST 0OSI3ATETHHBIM TPEGOBAHIEM; 9TO BCETO JIUIITH COTIIATIEHHE, TT0-
MOTaloTIee OTINYATH OOBIYHBIE TTAGJOHBI OT (hPArMEHTOB MIAGIOHOB.

() Ecnu y Bac yxe ecTb KOMUA Perno3nuTopmns C MCXOOHLIMU TEKCTaMU NMPUIOXEHUN
< ¢ cawita GitHub, Bbl MOXeTE BbINONHWUTL KOMaHAy git checkout 11b n nonyunts aty
BEPCUIO MPUOXEHUS.

MOCTpPaHNYHLIN BbIBOA AAVHHBLIX CNUCKOB
coobuweHun

C pocrom caiita OyeT yBeJUUUBATHCS U YUCTI0 co00meHni. B kakoii-To
MOMEHT CTaHET COBEPIIIEHHO HEPAKTUYHBIM OTOOPAKATh BECh CITUCOK CO-
001LIeH i1 Ha TTaBHOM CTpaHKIE U B cTpaHulie mpoduis. Bosbiime ctpanu-
16l TPeOYIOT GOJIBbIITE BPEMEHN HAa X CO3/IaHNE, 3arPY3KY U OTOOpaKeHue
Be0O-Opay3epoM, TI03TOMY BIIECUATIIEHUS IOJIb30BATENST OYIYT YXYIIIATHCS
C yBeJIMYEHUEM pasMepoB cTpaHull. Perirerue aToii mpobieMbl 3aK/IH0va-
ercst B pasGUeHN Y JUTHHHBIX CIIMCKOB HA CTPAHUIIBI U OTOOPaKEHUH UX TI0
JACTSIM.
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Co3paHue PUKTUBHBLIX COOOLLEHUI

JIJIst OTTA/IKU PeATH3aIIY TOCTPAHIMYHOTO OTOOPAKEHS CITICKA HEOHX0-
JUMO HATIOJHUTH TECTOBYIO 6a3y MaHHBIX GOJIBIINM YHUCIOM COOBIEHHI.
MoskHO, KOHEYHO, T06aBUTH COOOIIEHNST BPYYHYIO, HO 9TO BECHMa YTOMU-
TEJHHO U TPeGYeT 3HAUMTETHHOTO BpeMeHH. /17151 BEIOTHEHUS TaHHOT pa-
GOTBI JTydIITe TIOOIILIT0 OBl ABTOMATH3UPOBAHHOE petere. [I7ist co3manmist
(DUKTUBHBIX TAHHBIX MOJKHO HCIOIB30BaTh pasibie makersl Python. Hawu-
GoJiee TIOJTHBIM U3 HUX sBJIsteTCst Forgery Py, KOTOPBIT MOJKHO YCTAaHOBUTD
C [IOMOIIBIO YTUJINTDBL Pip:

(venv) $ pip install forgerypy

Crporo rosop4, naker ForgeryPy He sABJsieTCS 3aBUCUMOCTBIO IIPU-
JIOJKEHUs1, IOTOMY YTO OH HY’KEH TOJIBKO Ha aTarne pazpaborku. YTobb
OT/IEJIUTh 3aBUCUMOCTH TOTOBOI BEPCUM IIPUJIOKEHUS OT 3aBUCHMO-
creit arana paszpaboTiu, hailsn requirements.txt MOKHO 3aMEHUTD TIATIKOIT
requirements, B KOTOPOIl XpaHUTh JiBa Habopa 3aBucumMocteit. Daiin dev.
txt BHYTPU HOBOM MAMKH MOYKET XPAHUTh CIIMCOK 3aBUCKMOCTEl, He06X0-
JUMBIX 1751 pa3paboTku, a daiin prod.txt — crucok 3aBucuMOocCTel, Heob-
XOJIMMBIX TOTOBOI Bepcuu mpusioskenust. Tak Kak B 060oux aiinax 6ymaer
[PUCYTCTBOBATEH OOJIBIIOE YUCJIO0 3aBUCKMOCTE, 061IuX /71t 060uX haii-
JIOB, UX MOKHO XPaHUTD B (hailie common.txt 1 MoJKJII04aTh ero B (haiinax
dev.itxt v prod.txt c momolbio AupekTrBsb -r. B ipumepe 11.7 npeacrasiie-
HO conepkumoe (aiiia dev.txt.

Mpumep 11.7 < requirements/dev.ixt: dann 3aBucrumocTen ana atana
pa3paboTku

-r common.txt
ForgeryPy==0.1

B npumepe 11.8 mokasanbl 0MOTHNUTEIBHBIE METO/IBI KJTacca B MOjIe-
asx User u Post, renepupyionne GUKTUBHBIC JaHHDBIE.

Mpumep 11.8 < app/models.py: co3aaHme akTUBHbIX MONb30BATENEN
1 coobLieHuni

class User (UserMixin, db.Model):
...
@staticmethod
def generate fake (count=100):
from sqglalchemy.exc import IntegrityError
from random import seed
import forgery py

seed ()
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for i in range(count):

u = User (email=forgery py.internet.email address(),
username=forgery py.internet.user name(True),
password=forgery py.lorem ipsum.word(),
confirmed=True,
name=forgery py.name.full name(),
location=forgery py.address.city(),
about_me=forgery py.lorem ipsum.sentence(),
member since=forgery py.date.date(True))

db.session.add (u)

try:

db.session.commit ()
except IntegrityError:
db.session.rollback()

class Post(db.Model) :
...
@staticmethod
def generate_fake (count=100) :
from random import seed, randint
import forgery py

seed ()
user_count = User.query.count()
for i in range(count):
u = User.query.offset(randint (0, user count - 1)).first()
p = Post (body=forgery py.lorem ipsum.sentences(randint (1, 3)),
timestamp=forgery py.date.date(True),
author=u)
db.session.add (p)
db.session.commit ()

3HaYeHUs 7T aTPUOYTOB ITHX (PUKTUBHBIX OOBEKTOB TEHEPUPYIOTCSI
C TIOMOTITBIO TEHEPATOPOB cirydaitHoil mHpopMaliun u3 maxketa ForgeryPy,
KOTODbIe MOTYT CO3/IaBaTh UMEHA, 3JIEKTPOHHBIE a/[peca, PeIOKeHUsT 1
MHOTO0€ [[PyTO€, HATOMIUHAIOTIIEe HACTOSIITHE.

Azipeca aJIeKTPOHHOI TIOYTHI U UMEHA TIOJIB30BaTeNeH TOKHBI OBITH
YVHHUKAJTbHBIMU, HO, TaK KakK reHepaTopsl u3 ForgeryPy nefictByior nocra-
TOYHO CITYYaiiHO, €CTh BEPOSITHOCTH CO3/IaHMst 1yOIMKaTOB. B aTHX peiknx
CHUTYAIUAX MOTBITKA TTOJATBEPIUTE ceatc Has3bl TaHHBIX GyIeT BO36YKIATH
nckioderre IntegrityError. O6paboTIHK HTOTO UCKITIOUEHHUS TPOCTO OT-
KaTBhIBAET CeaHC Iepe MpoioJiKeHrneM. M Tepanny UKIa, creHeprupoBaB-
IIYe TIOBTOPSIONINECS 3HAYEHNSI, He COXPAHIIOT HH(MOPMAIINIO O 030~
Baresie B 6a3y JAHHBIX, TIOITOMY ODIIEEe YNCIO CO3MAHHBIX (PUKTHBHBIX
TI0JTb30BaTENIE MOSKET OKA3aThCsI MEHBIIIE 3aTPOIIIEHHOTO.

Metof, reHepupyIONHii COOOMIEH s, TOJUKEH TPUCBOUTH KaKIOMY
COODIIEHNIO CYYaiiHO BBIOPAHHOTO MOJb30BaTes . [[JIsh 9TOr0 UCTOTh-
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syercst puasTp of fset () 3ampoca. ToT GUIBTP OTOPACHIBAET YKa3aHHOE
qucyIo pe3yasraToB. Ompesiesistsi ciaydaliHoe cMellleHUe U BbI3bIBast 3a-
TeM MeToq first (), KakAbIN pa3 MOKHO TTOy4YaTh CChIJIKY HA CJIYYaitHOTO
TT0JTb30BaTeIs.

Ecnn y Bac yxe ecTb KOnvs peno3nTopusi C UICXOAHbIMU TEKCTAMU MPUIOXEHUIA

< c cawTa GitHub, Bbl MOXeTe BbIMONHUTL KOMaHAy git checkout 10c n nonyunts
3Ty BEPCUIO MPUSIOXEHUS. YTOObI rapaHTUPOBaTh YCTAaHOBKY BCEX HEOOXOAM-
MbIX PaCLUMPEHWIA, BLINOIHUTE Takxe koMaHay pip install -r requirements/
dev.txt.

C MOMOIIBI0 HOBBIX METOJOB JIETKO MOKHO CO37IaTh OOJIBINOE YUCIO
(DUKTUBHBIX TI0JIb30BATENEH U COOOIIEHUI TPAMO B UHTEPAKTUBHON 060-
nouke Python:

(venv) $ python manage.py shell

>>> User.generate fake (100)
>>> Post.generate fake(100)

Ecav Teneph 3amycTuTh MPUJIOKEHNE, HA TJABHOW CTPAHWIIE MOKHO
YBUIETh AJIUHHBINA CIUCOK (PUKTUBHBIX COOOIEHMUI.

MocTpaHMyHOoe oToGpaXeHue AaHHbIX

B nipumepe 11.9 npuBopsTCSa M3MeHEHUSA B MapIIpyTe JJid TIaBHON CTpa-
HUIIBI, HEOOXOAMUMBIE JIJIS1 TIOJIEPAKKY TIOCTPAHUYHOTO OTOOPAKEHUSI.

Mpumep 11.9 < app/main/views.py: nocTpaHM4HOE oToBpaxeHne
cnucka coobLLeHui
@main.route('/', methods=['GET', 'POST'])
def index():
...
page = request.args.get('page', 1, type=int)
pagination = Post.query.order by(Post.timestamp.desc()).paginate(
page, per page=current app.config['FLASKY POSTS PER PAGE']
error out=False)
posts = pagination.items
return render template('index.html', form=form, posts=posts,
pagination=pagination)

Howmep cTpanuiibl onpesesisieTcss U3 CTPOKU 3arpoca, TOCTYITHON Kak
request.args. Korma Homep cTpanuiibl He yKa3aH SIBHO, IO YMOJTYAHUTO M C-
nosb3yeTcst uncso 1 (mepsas crpanuiia). Apryment type=int rapantupyer
BO3BpAT 3HAUEHMSI [10 YMOJIYAHMIO, €CJIM aPIyMEHT He CMOKET OBITh IIpe-
06pasoBaH B 11EJI0€ YUCIIO.

Yr1006bl 3arpy3uTh €INHCTBEHHYIO CTPAHUILY 3alliceii, BMECTO METO-
na all() BbI3bIBaeTcsl MeTO/ paginate(). ITOT MeTOH NMPUHUMAET HO-
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Mep CTPAaHUIIBI B TTEPBOM M €INHCTBEHHOM 00513aTETLHOM apTyMEHTE.
YToOBI OTPENETUTD YUCTO ITEMEHTOB HA CTPAHUIIE, MOKHO TTEPENATH
HeoOsI3aTe/IbHBII apryMeHT per page. Ec/m 3TOT apryMeHT He yKasaH
STBHO, TI0 YMOJYaHUI0 OH TpuwHuMaeT 3Hadenne 20. Eme oqnn mHeobs-
3aTeJIbHbIN apryMEeHT error out I03BOJISET reHeprpoBath omnoky 404
[IPY TIOTIBITKE 3alIPOCUTH CTPAHMUILY 3a Tpe/esiaMu JIOIyCTUMOTO [ra-
11a30Ha, €CJU TepefaTh B HeM 3HadeHue True (1o ymosdanuio). Ecan
nepesiaTh B error out 3HayeHue False, /171 CTpaHUI] C HOMepaMu BHE J10-
MYCTUMOTO HaTTa30Ha Oy/IeT BO3BPAIIATHCS TTYCTON CIMCOK 9JIEMEHTOB.
YTo6BI c/ieaTh pa3Mep CTPAHUI] HACTPAUBAEMBIM, 3HAYEHUE apTYMEHTA
per page M3BJIEKAeTCA U3 TapaMeTpa HACTPONKN MPUIOKEHIS C UMEHEeM
FLASKY POSTS PER PAGE.

TMocse moGaBIeHMST HTUX U3MEHEHHH CIIUCOK HA TJIABHOM cTpaHwuile 0y-
TET coMepsKaTh OTPAHUYEHHOe YHCI0 coobmenuit. UToObI yBUMETH BTO-
PYIO CTPaHWITY COOOTIEHHIT, T0OaBbTe CTPOKY 3ampoca ?page=2 B KOHEI]
URL B azipecHoii cTpoke Gpaysepa.

Bup)XeT NOCTPaHUYHOro OTOOpaXKeHus

Meroy paginate () BosBpamaer oObeKT Kaacca Pagination, 0ObIBIEHHOIO
B pacummpennn Flask-SQLAlchemy. 9tor 06beKT COAEPKUT HECKOTIHKO
CBOICTB, KOTOPBIE yOOHO UCIIOJIb30BaTh JIJIsI CO3IaHMs CCHIJIOK Ha CTpa-
HUIIBL B [1a6JI0He, TI09TOMY OH Tiepeaercs mabJoHy B BHIE apryMeHTa.
Crcox atpubyToB o6bekTa Pagination npusogurcs B Tada. 11.1.

Tabnuuya 11.1. ATpubytel o6bekTa Pagination nz pacwmpeHns
Flask-SQLAIchemy

ATpuoyTt OnucaHune
items 3anuncu B TeKyLLEl CTpaHuue
query McxoHbI 3anpoc, NoaBepriumiics pa3bueHnto Ha CTpaHuLLbl
page Homep TekyLuen cTpaHuLbl
prev_num Homep npenbiayLLen cTpaHnLbl
next num Homep cnepytoLLen cTpaHnupl
has next True, ecnv MeeTCs creayoLas cTpaHmua
has prev True, ecnu umeeTcs NpeaplayLlas cTpaHmua
pages O6LLee YMCo CTPaHUL, B 3arnpoce
per page Yncno anemMeHToB B CTpaHULE
total O6Lee 4MCo 3IEMEHTOB, BO3BPaLLIaeMbIX 3arpoCOM

OO6mbekT Pagination nMeeT TakKe HECKOIBKO YAIOOHBIX METOIOB, KOTO-
poie niepeunciaenst B tabir. 11.2.
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Tabnuya 11.2. Metoas! o6bekTa Pagination ns pacwmpeHus
Flask-SQLAIchemy

MerTop, OnucaHue

iter pages(left edge=2, | Mtepatop, BO3BpAWAOLWMI NOCNENOBATENLHOCTD
left current=2, HOMEPOB CTpaHULL Nt 0TOGPaxXeHNs B BUAKETE.
right _current=5, AprymeHT left edge onpenenseT 4ncno CTpaHuLy,
right edge=2) c nesoro kpas, left current —4mcno ctpaHuy, cnesa

OT TekyLLel cTpaHuubl, right current — cnpasa oT Teky-
weii cTpaHuupl, 1 right edge yncno cTpaHumu, ¢ NpaBoro
Kpas. Hanpumep, ans cTpaHuLsl ¢ Homepom 50 npu

o6uiem yncne ctparul, 100 gaHHbI UTepaTop ¢ apry-

1,2, None, 48, 49, 50, 51, 52, 53, 54, 55, None, 99, 100.
3HaueHve None B nocnenoBaTeNnbHOCTM yKa3biBaeT Ha
Hannyve NPpoMexyTka

MeHTaMu No YMOJI4aHUIO BEPHET criegylowime CTpaHuubl:

prev() O6bekT Pagination ana npeapiayLuei CTpaHnLb

next () O6bekT Pagination ana cneayioLeii CTpaHMLb

Boopyskusmimich 3t MomubM 00bekToM 1 kiaccamu CSS u3 Boot-
strap, JIETKO MOKHO OPraHW30BaTh MMOCTPAHUYHBIA BBIBOJ COOOIICHUI
B mabsone. Peanusanus, npeacrasaennas B npumepe 11.10, opopmirena

B BHjle Makpoca Jinja2.

Mpumep 11.10 < app/templates/ _macros.html: makpoC NOCTPaHNYHOIO
BBOJA CMNMMCKOB AJ1d UCMNOJIb30BaHUA B wabnoHax
{% macro pagination widget (pagination, endpoint) %}
<ul class="pagination">
<li{% if not pagination.has prev %} class="disabled"{% endif %}>
<a href="{% if pagination.has prev %}{{ url for(endpoint,
page = pagination.page - 1, **kwargs) }}{% else %$}#{% endif %}">
&laquo;
</a>
</1i>
{% for p in pagination.iter pages() %}
{$ if p %}
{%$ if p == pagination.page %}
<1li class="active">

<a href="{{ url for(endpoint, page = p, **kwargs) }}">{{ p }i</a>

</1i>
(% else %}
<li>

<a href="{{ url for(endpoint, page = p, **kwargs) }}">{{ p }}</a>

</1i>

{% endif %}
{% else %}
<1i class="disabled"><a href="#">ghellip;</a></1i>
{% endif %}
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{% endfor %}
<li{% if not pagination.has next %} class="disabled"{% endif %}>
<a href="{% if pagination.has next %}{{ url for (endpoint,
page = pagination.page + 1, **kwargs) }}{% else $}#{% endif %}">
&raquo;
</a>
</1i>
</ul>
{% endmacro %}

Makpoc co3[aeT 3JIeMeHT MOCTPAHUIHOTO OTOOPasKeHUst, 0OPOPMIIEH-
HBII KaK HEYIOPSI0UeHHbIN criucok. OH oTpesieisieT Cae/yolme CChli-
KH:

QO cCcpuIKy Ha <IIPEAbIAYNIyI0 CTPAHUILY», KOTOpas 0hOopMIseTcs
¢ IpuMeHeHueM KJjacca disabled, ecan Tekyiast cTpaHuIla SBJIS-
eTcs TIepBOii;

Q  ccblIKKM Ha BCe CTpaHULbl, BO3BpallaeMble UTepaTopoM iter pages ()
00beKTa. ITH CTPAHUIIBI OTOOPAIKAIOTCS KAK CCHLIKU, TIOJTyYEHHBIE
BbI3oBamMu url for() ¢ ABHBIMM HOMepPaMM CTPaHMIL B KauecTBe ap-
rymeHToB. CChIIKA HA TEKYIIYIO CTPAHUILY OTOOPAKAETCS C TIPUMeE-
HenueM kiacca CSS active. [IpoMexyTKku B 1OC/I€0BATCIBHOCTH
CTPAHUI[ 0TOOPAKAIOTCS KAK CUMBOJI MHOTOTOUHST;

O cChUIKYy Ha «CJEAYIONLYI0 CTpPaHUIly», KoTopas ogopMiseTcs
¢ IpuMeHeHueM KJjacca disabled, ecsan Tekymast cTpaHuIla SBJIS-
€TCs IIOCJIeIHE.

Maxpocsl Jinja2 Bceria nIpuHUMAIOT IMEHOBAHHbIE aPIYMEHTbI Oe3 He-
006XOIUMOCTH BKJIFOYATH **kwargs B CIIMCOK apryMeHTOB. Bce MMeHOBaH-
HBIE aPTYMEHTBI MAKPOC MTOCTPAHUIHOTO OTOOPAKEHUSI CIIUCKA TTEePelaeT
B BbI30B url for(), renepupyiomuil CChIKM Ha CTPAHUIBL. JTOT IPUEM
MO>KHO UCIIOJIb30BATDH C MAPIIPYTaMU, UMEIONTUMU JMTHAMUYECKYTO YACTh,
TaKMMM KaK CTpaHUIa Mpoduis.

Bri3oB Makpoca pagination widget MOXHO 06aBHTB MOCJIE TIOAKITIOYE-
Hust abJoHa _posts.html, B mabmnonax index.html v user.html. B npume-
pe 11.11 okasaHo, KaK 9T clleJaTh B Ma0JOHE TJIABHOM CTPAHUIIBI TTPH-
JIOSKEeHUSI.

Mpumep 11.11 <% app/templates/index.html: nocTpaHnyHbI BbIBOA,
cnuvcka coobLLeHui

{% extends "base.html" %}

{% import "bootstrap/wtf.html" as wtf %)

{% import " macros.html" as macros %}

IS

ES

I

include ' posts.html' %}
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<div class="pagination">

{{ macros.pagination widget (pagination, '.index') }}
</div>
{% endif %}

Ha puc. 11.2 nokazano, Kak BbITJISJIAT CCHIJIKM HA CTPAHUIIBL.

Ecnn y Bac yxe ecTb KOMus pero3nutopmsi C UCXOAHLIMU TEKCTaMU MPUIOXEHN
< c cavita GitHub, Bbl MOXeTE BbINONHWUTL KOMaHAy git checkout 11d n nonyumnts aty
BEPCUIO MPUIOXKEHUS.

(]

086 Flasky "
@ [ ok |L localhost: 5000/ 7 9 ¢ [yReade ] @
wm phyllis72 T4 days ago
EXH54 Quisque erat eros, viverra eget, congue eget, semper rutrum, nulla. Maecenas tincidunt lacus at velit.

Fusce lacus purus, aliquet at, feugiat non, pretium quis, lectus. Praesent blandit lacinia erat. Nullam orci

pede, venenatis non, sodales sed, tincidunt eu, felis.

maria71 13 days ago
Nullam varius.

Puc. 11.2 < [llocTpaHuyHbI BbIBOA COOOLLEHN

(MopmaTnpoBaHue TekcTa coobuleHuin
c nomouwbio Markdown n Flask-PageDown

ITpocroro HeHOPMATUPOBAHHOTO TEKCTA BIOJHE AOCTATOYHO JIJIST KOPOT-
KX COOOIIEHUI, HO MMOJIb30BATEIH, JKEJIAOIINe MHCaTh OOJIbIINE CTAThH,
OIPE/IEIEHHO OIIYTIT HEXBAaTKY TOMIEPKKU (opMaTHpoBaHus. B aTom
pasfiesie MbI JIOTIOJTHUM TEKCTOBOE TOJIe BBOJA TOIEPKKON CUHTAKCH-
ca Markdown u peanusyem mpeaBapuTE/bHBII TPOCMOTP COOOIIECHIIS
B OPMAaTHPOBAHHOM BHJIE.
Jlist peamuzanuu aTHX 0cOOEHHOCTEH TOTPedyeTesT HECKOMTBKO HOBBIX
MaKeTOB:
QO PageDown, uHcTpyMeHT mpeobpasoBanust pasmerkn Markdown
B pasametky HTML Ha cTropone kimenTa, peaTn3oBaHHBIN Ha Java-
Script;
O Flask-PageDown, obeprka BokpyT (peiimopka PageDown st Flask,
nosBoistiolas uaTerpuposars PageDown B hopmbl Flask-WTF;
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O Markdown, uHcTpymeHT mpeoGpasoBanust pasmeTku Markdown
B paamerky HTML na ctopone cepBepa, peann3oBaHHbI Ha Py-
thon;

O Bleach, uncrpyment npeasapuresnbHoii o6paboTkn HTML, peasu-
3oBamHbI Ha Python.

IMaxersr #Ha Python MOKHO YCTAaHOBHUTD € MTOMOIIBIO YTUIATBHI P1p:

(venv) $ pip install flask-pagedown markdown bleach

Flask-PageDown

Pacuupenne Flask-PageDown onpesesnsier kiace PageDownField, nmeto-
Wit TOT ske mHTepdeiic, uto u kiracc TextAreaField m3 WTForms. Ilpeskne
4eM T10JI€ ATOTO THIIA MOKHO OYyJIeT MCIOIb30BaTh, PACHIUPEHIE JT0JIKHO
ObITh MHUIIMAJIM3UPOBAHO, KaK II0Ka3aHo B ipumepe 11.12.

Mpumep 11.12 < app/__init__.py: HMUManM3auns paclumpeHns
Flask-PageDown

from flask.ext.pagedown import PageDown
...

pagedown = PageDown ()

oo

def create_app (config name) :
oo
pagedown.init app (app)
oo

Yro6bI IPe0OPA30BATH JJEMEHT BBOJIA TEKCTA B PEJAKTOP C HOIEPIK-
koii opmartupoBarust Markdown, mosie body B hopme PostForm morx-
HO OBITH CO3/IAHO BBI30BOM KOHCTPyKTOpa PageDownField, Kak MOKa3aHO
B ipumepe 11.13.

Mpumep 11.13 < app/main/forms.py: popma co3gaHns COOBLLEHNIA
C noaaep>xxkon dpopmatmpoBaHma Markdown

from flask.ext.pagedown.flelds import PageDownField

class PostForm(Form) :
body = PageDownField("What's on your mind?", validators=[Required()])
submit = SubmitField('Submit")

O06uacThb 1IpeaBapuTeIbHOTO IIpocMoTpa pasmerkn Markdown cosua-
eTcs ¢ moMolibio 6ubanorexk PageDown, 1moaromy ux cienyer 100aBUTh
B mabson. Pacmpenne Flask-PageDown yrpouiaer sty 3aady, npeio-
CTaBJIsAS MAKPOC, MTOAKJIIoUaroniii HeoOxomaumbie daitibl u3 CDN, Kak 1mo-
kazaHo B mpumepe 11.14.
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Mpumep 11.14 < app/index.html: o6baBneHre wabnoHa Flask-PageDown

block scripts %}

super () }}
pagedown.include pagedown() }}
endblock %}

Ecnn y Bac yxe ecTb KONua perno3nTopust C UCXOAHbIMU TEKCTaMWN MPUSTIOXEHUN
< c caita GitHub, Bbl MOXeTe BbINONHWUTL KOMaHAy git checkout 10e n nonyumnts aty

BEPCUIO NPUIOXEHMS. YToBbl rapaHTMpoBaTh YCTAaHOBKY BCEX HEOOXOAUMbIX pac-

LUIVPEHWIA, BLINOSIHWTE Takxke KomaHay pip install -r requirements/dev.txt.

ITocyie BHeceHus 9TUX M3MeHeHWiT pasmerka Markdown, BBegeHHast
B TEKCTOBYIO 00JacTh, OymeT HeMENJeHHO OToOpaxkaThes B ¢hopmaTe
HTML B o6sacTu npeasapuTesbHOro ipocMoTpa Huske. Ha puc. 11.3 mo-
Ka3aHo, Kak BBITJIAUT (hopMa cosiatust coo0IeHus ¢ 0ThopMaTHpOBaH-
HBIM TEKCTOM.

806 Flasky P

@ [ ik |L localhost:5000/ /page=9 ¢ |yReade ] @

Hello, john!

What's on your mind?

# This is a top-level heading
This is a regular paragrap!

This is a top-level heading
This is a regular paragraph

Submit

Puc. 11.3 < ®dopma BBOAa HOpPMATUPOBAHHOIO TEKCTA

O6paboTtka popmMaTUPOBAHHOIO TEKCTa Ha cepBepe

[Tpu ornipaBke hopMbI Ha cepBep B 3ampoc POST BKIIOYAETCS TOJIBKO Pas-
merka Markdown; pasmerka HTML u3 o6sacTu npeBapuTesbHo Mpo-
cMoTpa mpocTo yHmuTtoxkaercs. OrnpasBka pasmetrkun HTML, crenepu-
POBaHHOW I OOJIACTH TMPEABAPUTENBHOTO MTPOCMOTPA, MPEACTABJISIET
yTpo3y Ge30TacHOCTH, TaK KaK 3JOYMBINLIEHHHK OTHOCUTETBHO JIETKO
cMoskeT ckoHCcTpynpoBaTh pasmetky HTML, He cooTBeTcTByIONTYyI0 pas-
merke Markdown, u ormpasuth ee. YToObI yCTPaHUTH JH0O0M PUCK, OT-



170 <« YacTb Il MNpumep: NpUACXKEHe COLNaALHOrO BAOrHMa

npaBaAThes OyaeT TorbKo pasmerka Markdown, a Ha cepsepe oHa BHOBb
Gyner nmpeoGpazoBbiBaThest B pasmetrky HTML ¢ ncrnosib3oBaHmeM makera
Markdown, wacTpymenTa npeoGpasoBanus pasmerkun Markdown B pas-
metky HTML na s3sike Python. IToryunsimascs pasmerka HTML 6yaer
obpaborana ¢ momortbio nHcTpyMenTa Bleach, cyskatorero kpyr pormyc-
tMbIX TeroB HTML.

ITpeo6paszosarne pasmerkun Markdown B pasmerky HTML moxkHO
OpraHm30Bath B miabsoHe _posts.hitml, #Ho 310 HeaHEKTUBHO, TaK Kak
COOOIEHNsT NPUAETCS TPeoOPA3OBBIBATL TPU KaKAOM OTOOPAKEHUN
crparuiibl. YTo0bI N36€KaTh MHOTOKPATHBIX IIPe0OpasoBaHumii, peodpa-
30BaHHYIO BEPCHIO MOYKHO COXPAHSATh BMECTE C CAMUM COOOTIEHUEM B MO-
MeHT ero cosfanust. Pasmerky HTML 71t 0TOOpaskeHUST MOKHO XPAHUTh
B HOBOM TOJI€ MOZIE/IN POSt, HEMOCPEACTBEHHO AOCTYITHOM U3 TabJ0OHOB.
OpuruHanbHbIi TeKeT coobiienunii B popmare Markdown Taxike MOKHO
COXpaHATH B 6ase JAHHBIX, Ha CIydai, eCIm ero moTpebyeTcs OTpefakTh-
poBath. Bce HEOOXOMMbBIE M3MEHEHNST B MOZIEN POSt IPUBOJAATCS B TIPH-
mepe 11.15.

Mpumep 11.15 <+ app/models/post.py: 06paboTka pasmeTkn Markdown
B moaenu Post

from markdown import markdown
import bleach

class Post(db.Model) :
...
body html = db.Column (db.Text)
...

@staticmethod
def on_changed body(target, value, oldvalue, initiator):
allowed tags = ['a', 'abbr', 'acronym', 'b', 'blockquote', 'code',

‘em', 'i', '1i', 'ol', 'pre', 'strong', 'ul',
lhll, lh2l, lh3l, lpl]
target.body html = bleach.linkify(bleach.clean(
markdown (value, output format='html'),
tags=allowed tags, strip=True))

db.event.listen(Post.body, 'set', Post.on changed body)

@ymukims on_changed body permcTpupyercss Kak oOpabOTYMK COOBI-
THS «set» MUt 1oJist body. DTO O3HAYAET, YTO OHA ABTOMATUUECKH OyeT
BbI3bIBATLCS [IPY U3MEHEHUU 110Jig body B JIIOOOM DK3EMILISIPE KJacca.
Oyuknus cospaer HTML-Bepeuio coobuieHns 1 cOXpaHsieT ee B 110J1e
body html, obecrieunBast TeM CaMbIM aBTOMAaTHYeCKoe IpeoOpas3oBaHue
pasmerku Markdown B pasmerky HTML.
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Dakruueckoe MpeodpasoBaHUe BHITOJNHSAETCS B TpH arara. CHavasa
¢ moMoIIbio (GyHKIU markdown () BBITOJHSIETCS HavyalbHOE Mpeodpaso-
BaHMe TekcTa B pazmerky HTML. 3atem pe3ysbrat co CUCKOM IOITyC-
tumbix TeroB HTML nepemaercst dynxim clean (). Dyuxmumsa clean ()
VIQISIET U3 Pa3METKHU BCE TEr'r, OTCYTCTBYIOMINE B «GeIOM cuckes. B 3a-
KJIfOYeHre BbI3biBaeTcst hyHkmms linkify(), mpemocraBiasemas dpeiim-
BopkoM Bleach, kotopas npeobpasyer aapeca URL, mpucyrcTByforime
B TEKCTE, B TPABUIHHO O(DOPMIIEHHBIE CCBIIKH <a>. JTOT TTOCTETHUN aTal
HEOOXO/INM, TTOTOMY YTO aBTOMATHYECKOE CO3JaHUE CCHLIOK HE TpPeLy-
cMatpuBaercs criennduranueit Markdown. PageDown noziiepskusaer ee
KaK pacuimpenue, moatomy linkify() mcnosp3yercs 1t COBMECTUMOCTH.

ITocrennee n3MeHeHue 3aKI0OYaETCA B 3aMeHe post.body Ha post.body
htnl B mabsone, Kak nokasano B mpumepe 11.16.

Mpumep 11.16 < app/templates/_posts.html: ncnons3aosaHne
HTML-Bepcuin coobLieHnin B LuabrioHe

<div class="post-body">
{% if post.body html %}
{{ post.body html | safe }}
% else %}
{{ post.body }}
% endif %}
</div>

Oxkonuanue | safe mpu orobpaskerun tena B popmare HTML c006-
naet GpeitMBOpPKY Jinja2, yTo OH HE JOJIKEH 9KPAHUPOBATH 2JIEMEHTHI
HTML. ITo ymosuanuio Jinja2 skpaHUpYeT BCe TepeMeHHbIE a0JI0HOB
st 6esonacHocTr. Tak Kak pasmerka HTML crerepupoBata Ha CTOPOHE
cepBepa, ee MOKHO CMeJIO 0TOOpasKarh, He Ipuberast K 3aliUTHBIM MEPaM.

O Ecnny Bac yxe eCTb Konusi peno3nTopus C UCXOLAHbIMUN TEKCTAMM MPUITOXEHWNIA C caii-

< Ta GitHub, Bbl MOXeTe BbINOAHUTL KOMaHAy git checkout 11 n nonyunTs a1y BEpcuio

NPUIOXeHUs. 3TO 0OHOBIEHNE COAePXUT daiin Murpaumm 6asbl AaHHbIX, T03TOMY He

3abyabTe BbINOHWUTL KoMaHay python manage.py db upgrade nocne nssneyeHvs koga

13 penoautopus. YTobbl rapaHTMPOBaTb YCTAHOBKY BCEX HEOOX0AMMbIX pacLumpe-
HWUI, BBIMOJIHUTE TaKKe KoMaHay pip install -r requirements/dev. txt.

NMOCTOSIHHBbIE CChbIAKM Ha coobuleHus

V nosb3oBaresneil MOKET MOABUTBHCA JKeJaHne 0OMEHNBATHCA CCBLIKAMI
Ha KOHKPETHBIE COOOIIEHUS CO CBOMMMU JIPY3bsIMU B COIIMATBHBIX CETSIX.
Jlg 3TOM LIean Kaykzoe COOOIICHUE MOKET OBITh CBSI3aHO C OTAEJBHOMN
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cTpanuiieit, nmerotneit yaukanababiii URL. MapmpyT u dyHKIus npen-
CTaBJICHUS UL IIOAJIEPKKM IIOCTOSIHHBIX CCBLJIOK IIOKa3aHbl B IIpUMe-
pe 11.17.

Mpumep 11.17 <+ app/main/views.py: NOCTOSIHHbIE CCbISIKW HA COOBLLEHNS

@main.route('/post/<int:id>")
def post(id):
post = Post.query.get or 404 (id)
return render template('post.html', posts=[post])

Anpeca URL, npucsanBaembie COOOIIEHNUSIM, KOHCTPYUPYIOTCS C TIPH-
MeHeHEeM 3HAYeHUsT TOJIsT 1d, KOTOpOe TPUCBAMBAETCS COOOTIEHHIO TIPH
nobaBeHny B a3y MaHHDIX.

[na HeKOTOpPbIX MPUIOXEHNI MOXET oKasaTbCs MPeanodyTUTeNbHee Co34aBaTb
NOCTOSIHHbIE CCbINIKM C YnTaembiMu agpecamum URL BMeCTO 4ncnoBbiX MaoeHTUdU-
KaToOpOB. ANbTEPHATMBOM YMCNOBbIM NOEHTUDUKATOPAM MOXET CIYXUTb «KJTOY» —
YHUKanbHas CTPOKa, CBA3aHHasi C COOOLEHNEM.

O6paTure BHUMaHUE, 4TO MIAOJ0H post.html npuHUMaeT CIIUCOK, COJep-
JKaluii emHcTBeHHOoe coodmenne. OTmpaBKa CIICKA TTO3BOJSIET UCTIOJb-
30BaTh 371eCh MAOJIOH _posts.html, KOTOPBII yKe UCTIONb3yeTCs B index.
html v user.html.

ITocTosTHHBIE CCBHUTKM JOGABJASIOTCA B KOHEI[ KasKAOTO COOOTIECHMS
BHYTPU YHUBEPCAIBHOTO MIAOJOHA _posts.html, Kak TOKa3aHO B MpUMe-
pe 11.18.

Mpumep 11.18 < app/templates/_posts.html: nOCTOSAHHbIE CCbIKN
B COOOLLEHNSIX

<ul class="posts">
{% for post in posts %}
<1i class="post">

<div class="post-content">

<div class="post-footer">

<a href="{{ url for('.post', id=post.id) }}">
<span class="label label-default">Permalink</span>
</a>
</div>
</div>
</1i>

{% endfor %}
</ul>

Hosbrtit madbmon post.html, oTobpaskaronii CTPaHUILy 1O TOCTOSTHHON
ccblIKe, mokaszad B ipumepe 11.19. On moakrouaet mabion _posts.html.
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Mpumep 11.19 < app/templates/post.html: wwabnoH cTpaHnLbl,
Ha KOTOPYIO YKa3blBaeT MNOCTOSIHHASA CCblsika

{% extends «base.html» %}

o

block title %}Flasky - Post{% endblock %}

o

block page content %}
include ' posts.html' %}
endblock %}

o

o

Ecnn y Bac yxe ecTb Konuvsi peno3ntopust ¢ UCXOAHbIMU TEKCTAMU NPUIIOXEHWI
< c caiita GitHub, Bbl MOXeTe BbINONHWUTL KOMaHAy git checkout 11g n nonyumnts aty
BEPCUIO MPUNOXEHUS.

PeaakTop coobuieHunin

[Mocnentsiss 0cOGEHHOCTD, CBA3aHHAS ¢ COOBIEHUAME B 6JI0TE, KOTOPYIO
HaM IIPEJICTOUT PEATU30BATD, — ITO PEAAKTOP COOOIIEHUTH, TO3BOJISIIONINI
MOJIb30BATENISIM UCTIPABJIAThL CBOU coobimenus. Pegaktop coobieHuii
GyJIeT pealu30BaH B BU/E OT/IEJIBHON cTpaHuIlbl. B BepxHeil uactu cTpa-
HUIBI OyIeT 0TOOPAKATLCS TEKYIast BEPCUs COOOIIEHUs I CIIPaBKH,
a Hmke — pefakrop pasmerkr Markdown. Pegakrop 6yzer ocHoBan Ha
pacummpenun Flask-PageDown, mostomy B caMOM HU3Y CTpaHUIBI OyeT
oToGpakaThes MCpasaeHHas Bepcust coobiienus. [labmon edit post.
html aToii crpanuipl mokasan B mpumepe 11.20.

Mpumep 11.20 < app/templates/edit_post.html: wwabnoH pepgakTopa
coobueHnin

{% extends "base.html" %}
{% import "bootstrap/wtf.html" as wtf %}

{% block title $}Flasky - Edit Post{% endblock %}

{% block page content %}

<div class="page-header">
<h1>Edit Post</hl>

</div>

<div>
{{ wtf.quick form(form) }}

</div>

{% endblock %}

block scripts %}
super () }}
pagedown.include pagedown() }}

(%
{{
{{
{% endblock %}



174 < YHacTb Il [priMep: NPUAOXKEHME COUBALHOIO DACMVHMG

MapImpyT, TOANEPKUBAIOTIIIT PETAKTOP COOOIEHNUH, TTOKa3aH B MPH-
Mmepe 11.21.

Mpumep 11.21 < app/main/views.py: MapLpyT peoakTMpoBaHus
coobueHnn
@main.route('/edit/<int:id>', methods=['GET', 'POST'])
@login required
def edit(id):
post = Post.query.get or 404 (id)
if current user != post.author and \
not current user.can(Permission.ADMINISTER) :
abort (403)
form = PostForm()
if form.validate on submit():
post.body = form.body.data
db.session.add (post)
flash ('The post has been updated.')
return redirect (url for('post', id=post.id))
form.body.data = post.body
return render template('edit post.html', form=form)

ITa HYHKIUS TPECTABIEHS TTO3BOISIET PEMAKTHPOBATH COOOTIEHTIST
TOJIbKO X aBTOPaM U a/IMUHHCTPaTOpaM. Ecau nonp3oBate b momnbiTaeT-
Cs1 OTPEAKTHPOBATH COODIIEHNEe, HATMMCAHHOE JAPYTHM TOJTb30BATETEM,
(hyHKIMS IpeicTaBIeHusT BepHeT Koj omOku 403. 31ech, Kak U B TJIaB-
HOU CTpaHuIle, UCIIOJIb3YeTCsT Kace PostForm Be6-(hopMbI.

JUJist TIOJTHOTHI TOJIEPKKYA HOBON OCOOGEHHOCTH CCHLIKY Ha PEIaKTOP
COO0IIEHMIT MOKHO 0OABUTH B KOHEI[ KAsKI0TO COOOIIEHUS, PSIOM C T10-
CTOSTHHOH CCBIJIKO, KaK TT0Ka3aHo B mpumepe 11.22.

Mpumep 11.22 < app/templates/_posts.html: ccbinkn Ha pegakTop
coo0OLeHnn
<ul class="posts">

{% for post in posts %}

<li class="post">

<div class="post-content">
<div class="post-footer">

{% if current user == post.author %}
<a href="{{ url for('.edit', id=post.id) }}">
<span class="label label-primary">Edit</span>
</a>
{% elif current user.is administrator() %}
<a href="{{ url for('.edit', id=post.id) }}">
<span class="label label-danger">Edit [Admin]</span>
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</a>
{% endif %}
</div>
</div>
</1i>

{% endfor %}

</ul>

B pesybrare 9TMX n3MeHeHUi K coobuieHusiM B 6J10T€, MPUHAIEKA-

MM TEKYIIEMY I0JIb30BaTeNI0, Oyaer nobasiena ceolika «Edit» (Msme-
HUTH). EC/ TeKy M 0Ib30BaTeIEM SIBJISIETCS A[IMUHICTPATOP, CCHLIKA
Oyner mobaBiena Ko BceM coobmenusm. Kpome TOro, CChUIKM A1 aaMu-
HUCTPATOPOB OyAyT 0(hOPMIEHBI HEMHOIO MHA4e, YTOOBI JIMITHUI
MMOAYEPKHYTDb, 4YTO 3Ta (byHK]_[I/IH 6y[[eT BBITIOJIHATHCA OT JIUIla aIMUHUCT-
patopa. Ha puc. 11.4 nokasano, Kak BBITJIA/SAT TOCTOSIHHbIE CCHLIKU U
CCBIJIKK Ha PEJAKTOP B OKHE Opaysepa.

pas

Ecnun y Bac yxe ecTb KOMus pero3nutopusi C UCXOAHLIMU TEKCTaMU MPUIOXEHN
c caiita GitHub, Bbl MOXeTe BbINoaHUTL KoMaHay git checkout 11h n nony4nts aty

BEPCUIO NPUITOXEHNA.

806 Flasky P

+ | localhost:5000 ¢ |yReade

ﬁ john a few seconds ago
TngEr

This is a top-level heading
This is a regular paragraph

miguel aday ago

Lorem Ipsum

Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy nibh euismod tincidunt ut
laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad minim veniam, quis nostrud exerci tation
ullamcorper suscipit lobortis nisl ut aliquip ex ea commodo consequat.

Puc. 11.4 < [loCTOSIHHbIE CCbIIKU
1 CCbISIKM Ha pedakTop B COOOLLIEHNNAX
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Hutaouwwve
N YTaemble

Connanbible BeO-IPUIOKEHUST JIAIOT CBOUM IOJH30BATEJNSIM BO3MOK-
HOCTD CJIE[IUTDH 3a COOBITUSIMU, TIPOUCXOASIIMMU Y JIPYTUX MOJb30BaTe-
Jeil. B npuioskeHusx mopoOHbIe OTHOIIEHUS HA3BIBAIOT I110-PA3HOMY:
«guratongues (followers)!, «apysps» (friends), «konrakrbr» (contacts),
«cBas3u» (connections) wim «upusarean» (buddies), Ho cyTh ux He Mems-
€TCsI OT HAa3BAHUST — BO BCEX CJIYUAsIX CO3/JAI0TCs IPSIMbIe CChLIKH MEKIY
HapaMu MoJIb30BaTeNel, U 9TH CCHUIKU IIPUMEHSIIOTCS B 3apocax K 6ase
JAHHBIX.

B a710il r71aBe BbI y3HAETe, KAK PEATU30BATD MOMEPIKKY «IUTAIONIX>
B npuaokenun Flasky, Ona 1aeT BO3MOXKHOCTD OHUM TIOJb30BATEIAM
«UUTaTh» JPYTUX ¥ HACTPAUBATH (DUIILTPBI COOOIIEHUH Ha ITABHOIT cTpa-
HHUIIE TaK, YTOOBI 0TOOPAKAINUCH TOJBKO COOBIIEHUS, OCTABJIEHHbIE MOJIb-
30BaTeJISIMU, KOTOPBIX OHU YUTAIOT.

MNepecmoTp OoTHOWeHWA B Ba3e AaHHbIX

Kak O6cy}KIIa]IOCb B TJIaB€ 5, B3aNMOCBA3H1, YCTaHaBJIMNBAEMbIC MEK/IY
sammcamMu B Gase JIAaHHBIX, Ha3bIBAIOT OTHOIICHWAMM. Haunbosee Tummy-
HbIM IIPE/ICTABUTEJIEM ABJIAECTCA OTHOIIECHUE «OAWMH KO MHOTHUM», OHO CO-
OTBETCTBYCT CUTYyallnl, KOI'/la 3allMCh OKAa3bIBA€TCA CBA3aHa CO CIIMCKOM
POACTBEHHBIX 3aImmcei. IIJIH peamm3ann OTHOMIECHMA 9TOTO THUIIA 3JIEMEH-
ThI CO CTOPOHBI «KO MHOTUM» JTOJIJKHBI UMETh BHEIITHUIA KJIIOY, CCbhbLJIalO-
H.[HﬁCH Ha CBSI3aHHBIN 2JIEMEHT CO CTOPOHBI «OJIUH». B IIpuMepe mpuJaIo-
JKEHUS, B €r0 TEKYIIEM COCTOSHNN, UMEIOTCA /IBa OTHOIICHUS «OANH KO
MHOTHM». OJHO CBA3BIBACT POJIN CO CIIMCKaMU HOHBSOBaTeHeﬁ, a a1pyroe
CBSI3BIBAET IOJIH30BATENEN C MX COO6H_[€HI/IHMI/I.

! 3,H6CI) " gajiee UCIoJIb3yeTCA TEPMUHOJIOTUSA, 3aUMCTBOBaHHAA Ha caiite Twit-

ter.com. — IIpum. nepes.
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BoapmmaCcTBO APYyTUX TUTIOB OTHOIIIEHNH MOKHO BBIBECTH U3 OTHOIIIE-
HUA «OJWH KO MHOTHUM». OTHomIeHne «MHOTHE K OJHOMY>» BBITJIAANUT KaK
«O/IUH KO MHOTUM» CO CTOPOHbI «MHOTHE». OTHoleHne «O/IMH K OTHOMY»
MOJKHO paCcCMaTpuBaThb Kak prOHIeHHbeI BapnaHT OTHOHIEHUA «O/IUH KO
MHOTHUM», T/I€ CTOPOHA «KO MHOTUM» OTPaHNY€HA €ANHCTBEHHBIM 9JIECMEH-
TOM. M TOJIBKO OTHOIIEHUE «MHOTHME KO MHOIMM» He MOKET ObITh peasin-
30BaHO KaK prOIJ.[eHHbeI BapuaHT OTHOHMIEHUS «OANH KO MHOTHUM», TaK
KaK IIpeACTaBJIAECT CIIMCKH 9JIEMEHTOB C obenx CTOPOH. ITOT THUIT OTHOIIIE-
HUN HO,/IPO6HO OMMCBIBACTCA B CJICAYIOIIEM pa3/iesie.

OTHOLWIEHNEe «MHOrne KO MHOrMm»

B orHOIIEHUSX «O/IUH KO MHOTHUM», «<MHOTHE K OJTHOMY» U «OJIMH K OJI-
HOMY» MEETCs XOTs Obl O[Ha CTOPOHA ¢ €UHCTBEHHBIM DJIEMEHTOM, I10-
HTOMY CCBHLJIKH MEsKAY B3aNMOCBSI3aHHBIMU 3aIIKCSMU MOTYT OBITh peasii-
30BaHbI C TIOMOIIHIO BHENTHUX KJIIOUEH, YKA3bIBAIOIIUX HA e/[MHCTBECHHBIN
ayemMeHT. Ho Kak peaji3oBaTh OTHOIIEHUE, UMeIOIlee MHOKECTBO dJie-
MEHTOB ¢ 00enuX CTOPOH?

PaccmorpuM KraccruecKuil IpuMep OTHOIIEHUST «<MHOTTIE€ KO MHOTHM>
6asa JTaHHbBIX CTYICHTOB U ITPEAMETOB, KOTOPbIC OHM M3y4JaioT. OUueBHIHO,
YTO HEJIb3s1 H0OABUTH BHELIHMI KJII0OY Ha [IPeMeT B TaOJIUILy CTYAEHTOB,
MOTOMY YTO BCSIKHMU CTYZEHT M3ydaeT MHOKECTBO MPEIMETOB — e/MH-
CTBEHHOTO BHEIITHETO KJI0Ua OKa3bIBAETCSI HEJLOCTATOYHO. AHAJOTMYHO
HeJIb3sT 0OABUTH BHEITHUE KJIFOY Ha CTY/IeHTa B TabJIHILy TIPEIMETOB, 110-
TOMY YTO OZMH IIPEMET U3ydaeT MHOKeCTBO cTyeHTOB. C 00enx CTOPOH
HEOOXOIUM CIIMCOK BHEINHUX KJIIOYEI.

Perenne 3akitouaercs B TOM, 4TOObI 100aBUTh B 6a3y JaHHBIX TPETHIO
TabJIUILY, KOTOPYIO OOBIYHO HA3BIBAIOT accoyuamuenoi mabauyet. Terepb
OTHOIIIEHNE «MHOTHE KO MHOTUM» MOKHO Pa3JIOKUTh Ha J[BA OTHOIIEHUS
<OJIMH KO MHOTUM» KasKI0U U3 ABYX TaOJIUI] ¢ aCCOIUATUBHON Tabiuieil.
Ha puc. 12.1 mokasano, Kak CTPOUTCSI OTHOIIEHUE «MHOTHE KO MHOTHM»
MEXKLY CTYZICHTAMU W MTPeIMETaMU.

Posb acconuaTvBHON TabMIbI B 9TOM IIpUMeEpe HrpaeT Tabjuia
registrations. Kaxzmas ctpoka B 9Toil Tabiule IpeacTaBsieT IOAIIUCKY
CTy/ZIEHTa Ha U3yYEHUE MPeIMETA.

\ ‘ \ ( \
[ students registrations classes

id I < student_id id
name class_id name

\

Puc. 12.1 < lNpuMep OTHOLLEHUS «MHOTME KO MHOTUM»
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3arpoc K OTHOTIEHWIO «MHOTHE KO MHOTUM» BBITIOTHSIETCS B /[BA HTATIA.
YT00bI MOJYUUTH CIICOK MTPEAMETOB, U3YYaeMbIX OJIHUM CTYAEHTOM, HC-
OJIB3YETCST OTHOIIECHNE «OMH KO MHOTUM» MesKIy TabsmiaMu students
u registrations, B pesysbraTe 4ero moJydyaeTcsi CUCOK PerucTPaIlioH-
HBIX 3aIHCEl IS YKA3aHHOTO CTYIEHTA. 3aTeM B paboTy BKJIFOYAETCS OT-
HOIIIEHKE «OJNH KO MHOTUM» MEXK/Iy Tabjiiamu classes u registrations
1 BBITIOJIHSIETCST TIEPEXOJT B HATPABJICHUU OT MHOTUX K OJTHOMY, 4TOOBI T10-
JIYYUTD BCE MPEIMETHI, CBSI3aHHBIE ¢ PETUCTPAITMOHHBIMU 3ATTUCSIMU JIJIST
JAHHOTO CTy/leHTa. AHAJIOTMYHO BBITIOJHSETCS MOUCK BCEX CTYAEHTOB,
MU3YYaIoONNUX JaHHBIA MPEIMET: CHAYala M3BJIEKAETCS CIHUCOK BCEX pe-
TUCTPAITMOHHBIX 3aMUCEN IS TAHHOTO MPE/IMETa, a 3aTeM — CITHCOK CTY-
JICHTOB, CBSI3AHHBIX C ATUMU PETUCTPANIMOHHBIMU 3aMTUCSIMU.

CJiezioBatue 10 JIBYM OTHOIIEHUSIM, YTOOBI TIOTYYUTh TpeGyeMblil 3a-
TPOC, MOKET IMTOKA3AThCS CAOKHON 33/1aueil, OJTHAKO JIJIST IOCTATOTHO TIPOC-
TBIX OTHOIIEHUIA, KaK B I]AHHOM IIPUMEPE, TIOUTH BCto paboTy (hpeiiMBOPK
SQLAlchemy BoimosHsteT camocTtosTensHO. Hike TPUBOAUTCS KO, pea-
JIIBYIOTIII OTHOIIIEHIE «MHOTHE KO MHOTHM», H300paskeHHoe Ha puc. 12.1:
registrations = db.Table('registrations',

db.Column ('student id', db.Integer, db.ForeignKey('students.id')),
db.Column('class_id', db.Integer, db.ForeignKey('classes.id'))

class Student (db.Model) :
id = db.Column(db.Integer, primary key=True)
name = db.Column (db.String)
classes = db.relationship('Class',
secondary=registrations,
backref=db.backref ('students', lazy='dynamic'),
lazy="dynamic")

class Class(db.Model):
id = db.Column(db.Integer, primary key = True)
name = db.Column (db.String)

OTHollenne orpeziesiseTcs ¢ TMOMOIIbIO BCE TOW K€ KOHCTPYKIIUU
db.relationship(), KoTopast MCIIOTb30BAIACD /IJIsT ONIPEEIEHNST OTHOIIIE-
HUH «OAUH KO MHOTHUM», HO TIPHU OIPEeeJIEHNN OTHOIIEHUH «MHOTHE KO
MHOTHM» HEOOXOAUMO J00aBJIATh apryMeHT secondary ¢ 06bEKTOM acco-
HUaTUBHOI Tabsmibl. OTHOIIEHNE MOKHO OTIPEAEUTh B IIOOOM U3 JIBYX
KJTACCOB € apryMeHTOM backref, aKCIIOpTUPYIONIUM OTHOIIEHWE C OJTHOM
CTOPOHBI B IPYTYIO. AccolMaTiBHasE TabIMIIA OTIPEIEIAETCs KaK IPocTast
TabJinIa, a He KaK MOJIeJIb, [IOTOMY YTO 3TOil Tabiuiieii Oyner yupasisTh
cam peiimopk SQLAlchemy.
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OTHoteHne classes UCIOIb3YeT CEMAHTHUKY CITUCKA, 4TO JesaeT pabo-
TY C OTHOIIEHUSIMU <MHOTHEe KO MHOTMM», CO3JaHHBIMU TAKUM CIIOCOOOM,
ypesBbluaiino 1pocroil. Hanpumep, 1 o6beKkTa S, IPeIcTaB/IsONero
CTyJeHTa, 1 00beKTa C, IMPENCTABJISIONIEro IPeAMeT, PErHCTPAIMIO CTY-
A€HTa [IJIA U3y4YeHUd Ipe/iIMeTa MOJKHO peain30BaTh TaK:

>>> s.classes.append(c)
>>> db.session.add(s)

HOJIy‘-II/ITb CIIMCOK TIPE/IMETOB, U3YYa€MbIX CTYAECHTOM S, U CITUCOK CTY~
A€HTOB, U3YYalOIUX ITpeAMET C, MOKHO ITOJIYYUTD TaK:

>>> s.classes.all()
>>> c.students.all()

OrHomrenne students, gocTymHoe B Mojienn Class, onpeessieTcs: ap-
ryMeHTOM backref. O6parnre BHUMaHKE, YTO B 9TOM TIPUMEPE apryMeHT
do.backref () momosiHeHn arpubytom lazy = 'dynamic', Giaromapsi uemy
¢ 06enx CTOPOH BO3BPAIaeTCst 0OBEKT 3aIPOca, K KOTOPOMY MOKHO TIPH-
MEHATH JOIIOJIHUTEJ/IbHbIC q)I/IJIprbI.

Eciv nosjiHee CTYICHT PEITUT OTKA3aThCs OT U3YUeH st IpeIMeTa ¢, 00-
HOBUTB MH(OPMaIMIO B 6ase JaHHbIX MOKHO OyeT, KaK II0Ka3aHO HIKe:

>>> s.classes.remove (c)

CamocCCblI04YHbIe OTHOLUEHUS

OTHollleHHE «MHOTHE KO MHOTHM» MOKHO MCIOJIb30BATD JIJIsI MOJIETIUPO-
BaHU [MOJIb30BaTE/ICH, YNTAIOIINX APYTHX [T0Jb30BaTe e, HO 3/1eCh €CTh
oztHa pobsieMa. B mpuMepe co cTyseHTaMu ¥ peMeTaMu UMEJTUCh JIBE
CYIIIHOCTH, CBSI3aHHBIE TIOCPEJICTBOM acCOIMATUBHON Tabuibl. OIHAKO,
BeJlst peub O YTEHUU OHIMU [10JIb30BATESIME JIPYTUX, Mbl IMEEM TOJIBKO
0JIb30BaTEIeN — BTOPast CYITHOCTh OTCYTCTBYET.

OTHOIIEHNsT, B KOTOPBIX € 00EMX CTOPOH HAXOANUTCS OJIHA W Ta 5Ke Tab-
JIVITIA, HA3BIBAIOT camoccouiounvimu (self-referential). B mannom ciyuae
CYIIHOCTSIMU CJIEBA SIBJISTIOTCST TIOJIb30BATEIN, KOTOPBIE MOTYT Ha3bIBaTh-
cs «ynraomumu» («followerss). CylHOCTSMEU clipaBa TaksKe SBJSIOTCS
[0JIb30BATE/IM, HO OHU yiKe HasbiBaloTCs <«dnraeMbiMu» (<«followed»).
KonrenTtyaibHo caMOCCBIJIOUHBIE OTHOIIEHHS] HUYEM HE OTJIHYAIOTCS
OT OOBIYHBIX OTHOIIEHUN, HO OHU Tpy/Hee B moHuManuu. Ha puc. 12.2
n300pakeHa AuarpaMMa CaMOCCBUIOYHOTO OTHOIICHUS B Gase JaHHbIX,
MPEJICTABJISIIONIAST TIPUHITUTT YTEHUST OJIHUMU TI0JIb30BATESIMU JIPYTUX.

AccoratiBHas TabnIa B JaHHOM ciydae HasbiBaercst follows. Kaxk-
Mas CTPOKa B 9TOI TabJinIle MPeCTaBJIsAeT MOJb30BATEsA, YUTAIOIIe-
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ro Apyroro mnosbzosatess. OTHolIeHHE r ~
«OJIH KO MHOTHUM», H306paskeHHOE CJIeBa, | wsen |
CBSA3BIBAET T10JIb30BATENEl CO CIUCKOM [T id T
cTpok B Tabsmie follows, B KOTOPbIX OHU email
MHTEPIIPETUpYIoTCcs Kak uuTatome. Ot- username
HOIIEHNE <«OIMH KO MHOTMM», M300pa- k

JKEHHOE CIIPaBa, CBA3BIBACT IOJIb30BaTC-
Jieit co CIUCKOM CTPOK B Tabute follows,

B KOTOPBIX OHU MHTEPIPETUPYIOTCSI KaK follows

HITACMDIE. N follower_id
followed_id >

YcoBepLueHCTBOBaHHbIE L

« » .

OTHOLUEeHNA «MHOrme KO MHOrmm Puc. 12.2 % Yutaowwe,

[Tocne HacTpoiiky caMOCCBIIOYHBIX OTHO- OTHOLLEHNE «MHOrne

HIEHUH, KaK II0Ka3aHO B IIPE/IbIIyIIEM IIPU- KO MHOTMM>

Mepe, 6asa JaHHBIX CMOKET ITPEACTABJISTh
YUTAIOIIUX, HO € OHUM orpanndyerreM. QOObYHO 1Ipy paboTe ¢ OTHOICHUS -
MH «MHOI'€ KO MHOTHM» TPeOYeTCst XPaHHUTh JAOMOJIHUTEIbHbIE JAHHbIE, TAK
WM WHAUYe CBSI3aHHbBIE C OTHOIIEHUSIMU MEXKIY JBYMS CYITHOCTSIMU. Tak,
ISl OTHOTIEHUI MESKIY YNTAIONIMMU U YUTAEMBIMU MOKET TIPUTOIMTHCS
Jlata, KOT/Ia OJIMH T0JIh30BaTeb CTAJl YUTAIOIIUM JIPYTOTrO, YTO TO3BOJIAT
COPTHPOBATh CIMCKM YUTAIOIIMX B XPOHOJOTMYECKOM IMopsiake. ExuH-
CTBEHHOE MECTO, I/Ie MOKET XPaHUThCsI Takast MHMOPMaIIys, — aCCOIUaTUB-
Has TabJMIEa, HO B peain3aliuiy, Mo00H0H TOM, 4To Oblia OKa3aHa BbIIIIE,
B IIpHMepe CO CTYAEHTaMK ¥ [IPeAMETaMH, aCCOIMaTUBHASA TabJIMIa SBJIsI-
ercs BHyTPeHHeH, OTHOCThIO yipasJsieMoii dpeiimopkom SQLAlchemy.
YTo0bl TONYYUTh BOBMOKHOCTH paboTaTh ¢ JAOMOJHUTEIbHBIMK JTaH-
HBIMH B OTHOIIEHUSIX, aCCOIMAaTHUBHYO TaOJIUILY CJIEAYeT Pean30BaTh KaK
MOJTHOIIEHHYIO MOJIeJib, JIOCTYTTHYIO /Ui TIpuJoskennst. B mpumepe 12.1
IIPUBOIUTCS OIpejie/ieHre HOBOW Mojiesii Follow, IIpeAcTaBIIsIoleil acco-
UATUBHYIO TaOJIHILY.

Mpumep 12.1 < app/models/user.py: accoumatmeHas Tabnuua follows
KakK Moaenb

class Follow(db.Model) :
_ tablename = 'follows'
follower id = db.Column(db.Integer, db.ForeignKey('users.id'),
primary key=True)
followed id = db.Column(db.Integer, db.ForeignKey('users.id'),
primary key=True)
timestamp = db.Column(db.DateTime, default=datetime.utcnow)



®,

[AaBa 12. HuTalowme 1 HiTaemMble < 181

DpeiimBopk SQLAlchemy He cMOKeT HCIOIB30BATH 9Ty aCCOIMATHB-
HYI0 TabJIILy TIPO3PavHO, MHAYE MTPUIOKEHIE HE MOJYIUT JOCTYIIA K J10-
MTOJTHUTETLHBIM TTOJISIM B Hell. [loaToMy oTHOTIIEHNE «<MHOTHE KO MHOT M
CJIeJTy€eT Pa3JIO’KUTD Ha /[BA TIPOCTHIX OTHOMIEHUS «OJITH KO MHOTUM, JIJISI
JIEBOW 1 TIPABOI CTOPOH, U OIIPENIEINTh UX KaK CTaHAAPTHBIC OTHOIIEHNUS.
Kax aTo cenarn, nokazano B mpumepe 12.2.

Mpumep 12.2 < app/models/user.py: peann3aumsi OTHOLLEHUS «<MHOIMe
KO MHOMVMM» B BUAE ABYX OTHOLLEHUI «OANH KO MHOTUM»

class User (UserMixin, db.Model):
...
followed = db.relationship('Follow',
foreign keys=[Follow.follower id],
backref=db.backref ('follower', lazy='joined'),
lazy="dynamic',
cascade="all, delete-orphan')
followers = db.relationship('Follow',
foreign keys=[Follow.followed id],
backref=db.backref ('followed', lazy='joined'),
lazy="dynamic',
cascade="all, delete-orphan')

3nech otHONeHus followed m followers ompeneseHbl Kak OTAETHHBIC
OTHOIIEHUST <OJIUH KO MHOTUM», OOpaTuTe BHUMAHUE, UTO C IIEJIhI0 yCTPa-
HEHUST HEOTHO3HAYHOCTH JIJIST KaK/IOTO OTHOIIEHUST TOTPEOOBATOCH SIBHO
yKa3aTh, KAKOU BHEITHUH KJIFOY HCIIOJIb3YETCs, T0OaBUB He0OsI3aTe IbHbII
MMeHOBaHHbII apryment foreign keys. AprymentTsl B Bbi3ose db.backref ()
B 9TUX OTHOUICHUAX IIPUMEHAIOTCS He IPYT K APYTY, a K Mojean Follow.

AprymenT lazy B BbizoBax db.backref () omnpezesnser, Kak BBITTOTHSAETCS
coeguHenue. B pexume lazy="joined' cBsizaHHbIE OOBEKTDI U3BJIEKAIOT-
cs1 HeMeJIJICHHO U3 3ampoca coeimaenns. Hanpumep, eciiv mosib3oBaresb
YUTaeT COTHIO IPYTUX TTOJIb30BaTeset, Bbi3oB user.followed.all () BepHeT
CIMCOK, cozgepskaiuil 100 sxk3eMILIspoB Follow, KasKablil U3 KOTOPBIX OY-
nieT uMeTh cBoiicTBa follower u followed, ceplraonuecst Ha COOTBETCTBYIO-
X moJsb3oBatesneil. Pexxum lazy='joined' mo3BoIsieT BBITIOJNHATH BCe
HeOOXOIUMBIE OTIEPAIK B eIMHCTBEHHOM 3a1ipoce K 6ase MaHHbIX. Eciu
B apryMmeHTe lazy mepeaarh 3HauCHUE 110 YMOJIYAHUIO Select, BBIOGOPKa
YUTAOIIAX U YUTAEMBIX OY/IET OTJIOKEHA JI0 IEPBOTO OOPAIEHSI, a JJIsT
YCTAHOBKH KaKJ[OTO aTpUOyTa MOTPEOYETCsT BBIMOJIHUTD OTAETbHBIN 3a-
MIPOC, TO €CTh JIJIS TOJTYYEHUS TOJHOTO CIIMCKA YUTAEMBIX MTOJIh30BaTe el
noHazo0uTCst BoIIOIHUTD 100 10II0IHUTENBHBIX 3AIIPOCOB K Oa3e JaHHbIX.

AprymenTs lazy B BbizoBax db.relationship() B 060UX OTHOIIEHUSX
npecienytoT uHble 1eau. OHU COOTBETCTBYIOT CTOPOHE «OJAWH» U BO3-
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BpAIAIOT CIIUCKU CO CTOPOHBI «KO MHOTUM»; B peskuMe dynamic npu obpa-
IIEHUN K aTPUOYTaM OTHOIIECHIIT BO3BPAIIAOTCST OO BEKTHI 3aIIPOCOB, a HE
caMU JlaHHbBIe, 0J1aroapsi 4eMy OTKDPBIBAETCSI BO3MOKHOCTh TIPUMEHUTH
JOIOJHUTEIbHbIE (DUIBTPLI IIEpe/] BHIIOTHEHUEM 3aI1POCa.

AprymenT cascade ompeiessieT, Kak Olepalii ¢ POAUTENbCKUM 00b-
eKTOM GYIyT BJIMATH Ha CBsI3aHHBbIE ¢ HUM 00beKThl. OIHUM U3 IIPUMe-
POB BapUaHTOB KaCKaJUPOBAHMA MOKET CJIYKHUTb IIPaBUJIO, Tpebyloliee
npu gobasyieHny 00beKTa B ceaHe 0asbl JaHHBIX 100aBJATh TaKKe 00b-
€KTBI, CBSI3aHHbIE C HUM OTHOTIIeHnsAMr. HacTpoiikn KackagimpoBaHust 1Mo
YMOJIYAHUIO IIPUTOAHBI /i1 OOJIBIIMHCTBA CUTYALU, HO B OTHONIEHMIX
«MHOTHE KO MHOTHUM» OHU He PpUroAHbl. C HACTPOHKAMMU 110 YMOJTYaHUTO,
KOTrzia 00bEKT yIaisieTcsl, COOTBETCTBYIONIEMY BHEIIHEMY KJIIOUY BO BCEX
CBSBaHHBIX ¢ HUM 00bEKTaxX MprcBanBaeTcs mycroe sHadenue. Ho s ac-
COLMATUBHOI TaGIUIbI IPaBUIbHEE ObLIO Obl YAINUTh CTPOKH, CChLIAIO-
muecs Ha yOaJeHHYIo 3amuch. VIMEHHO 5TO U oOeclieunBaeT 3HaueHMe
delete-orphan B mapamerpe cascade.

B napameTpe cascade nepenaeTcs CMMCOK 3HAYEHWI, pasOeneHHbIX 3anaTbiMu.
KomMy-TO MOXeT noka3aTbCsi CTPaHHbIM, HO 3HadyeHve all npepcrtaensaet Bee (all)
BO3MOXHbIE HACTPOWKN KackaampoBaHus, kpome delete-orphan. Cnucok 'all,
delete-orphan' octaBnsieT BKNOYEHHLIMM BCE HACTPOWKMW MO YMOMYAHUIO U OO0~
GaBnaeT yaaneHue «ocupoTeBLllnx» (delete orphans) sanuvceii.

Tereps HEOOXOMMMO T0OABUTH B MPUJTIOKEHUE MOAIEPKKY JBYX OT-
HOTITEHWH «OIMH KO MHOTHM», YTOObI PeaTn30BaTh OTHOIIIEHNE «MHOTHE
KO MHOTHM>». TaK, OTepaliii ¢ 3TUM OTHOIIEHIEM GY/IyT IOBTOPSATHCS 10-
CTaTOYHO YaCTO, UX JIy4lie O(pOPMUTD B BUJIE BCIIOMOTATEIbHBIX METO/IOB
B Mozesn User. Beero mam moHao6sITCST 4ETHIPE METOMIA, KOTOPDIE TIPE]i-
craBJieHbl B ipuMepe 12.3.

Mpumep 12.3 <+ app/models/user.py: BCoMoratebHble METOObI
0151 peannsaumm YuTatoLmx

class User(db.Model) :
...
def follow(self, user):
if not self.is following(user):
f = Follow(follower=self, followed=user)
db.session.add(f)

def unfollow(self, user):
f = self.followed.filter by(followed id=user.id).first()
if f:
db.session.delete (f)

def is following(self, user):
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return self.followed.filter by(
followed id=user.id).first() is not None

def is_followed by(self, user):
return self.followers.filter by(
follower id=user.id).first() is not None

Meron follow() BpydHYH BCTABJISIET B aCCOIMATHUBHYIO TaOJIUIy K-
3eMIIsAp Follow, CBS3BIBAIONIMIT YWTAIONIETO C YUTAEMBIM M JIAIONIUI
MPUJIOKEHUIO BO3MOKHOCTh yCTAHABJIMBATL JIOTIOJTHUTEIBHBIE TIOJIS.
JlBa cBA3BIBAEMBIX IOJIB30BATENSI BPYUHYIO TIEPEIAIOTCS KOHCTPYKTOPY
sK3eMILIsipa Follow, a 3aTeM IMOJIyYeHHBIH OOBEKT M00ABJSETCS B CEaHC
6asbl JaHHBIX, Kak 00braHO. OOparuTe BHUMAaHKE, YTO B JaHHOM Cllydae
HeT HeoOXOAMMOCTH BPYYHYIO yCTaHABJIMBaTh II0Jie timestamp, moromy
YTO OHO HACTPOEHO TaK, YTO 110 YMOJYAHUIO [TOJIy4aeT 3HaYeHUe TEKYIIEro
Bpemenu. Metop unfollow () ucmosb3yet oTHomenue followed miia moucka
ak3eMILIsspa Follow, cchlIaionerocs Ha YUTAEMOTO OJIb30BATEIS, CBSI3b
C KOTOPBIM CJie[lyeT pa3opBaTh. UToObl pa3opBaTb CBA3b MEXKIY IABYMS
OJIb30BATEJISIMH, I0CTATOYHO IIPOCTO yAAMUTH 00beKT Follow. MeTozpt is
following() m is _followed by() BBIIOIHAIOT IIOUCK JIEBOI M IIPaBOii CTO-
POH B OTHOIIEHUSIX «OJIUH KO MHOTMM», COOTBETCTBEHHO, JIJIS YKA3aHHOTO
M0JIb30BATEJISl U BO3BPALIAIOT True, ecjii UCKOMBIH 1T0JTh30BaTE b HAWIEH.

Ecnn y Bac yxe ecTb Konvsi peno3ntopust ¢ UCXOAHbIMU TEKCTAMU NPUIIOXEHWIA

< ¢ caita GitHub, Bbl MOXeTe BbINOMHUTL KOMaHAy git checkout 12a u nonyunts
LaHHY0 BEPCUIO NPUIOXEHNs. OTO 0OHOBNEHWE COAEPXUT dain Murpaumm 6asbl
NaHHbIX, N03TOMY He 3abyabTe BbINONHWTL KoMaHay python manage.py db upgrade
nocrne n3BsevyeHns Koaa 13 penos3nTopus.

Tenepb 6asa JaHHBIX HOJHOCTbIO FOTOBA K PEAIM3ALMU I10JJICPHKKM
OIICBIBAEMOIL B 3TOM I1aBe 0COOCHHOCTU. MOy /IbHBIE TECTbI, IIPOBEPAIO-
1Me oTHolleHne B 6a3e JaHHbIX, MOKHO HAWTH B PEIIO3UTOPUM Ha caiiTe
GitHub.

HYuTalowme n YmTaemble Ha CTpaHuuUe
NPOUAA

Bouto 61 Hermoxo 106aBUThL Ha cTpaHuily mpoduis KHonky «Follows
(Yurarp), ecan MpocMaTpUBAIONINI ee TT0JIb30BaTe b elle He SBJISIeTCS
YUTAOMIMM BJIazebia mpoduis, i kHonky «Unfollow» (OTmeHnTS),
€CJIU TT0JIb30BATEJTb SIBJISIETCST YUTAIOMNM. Tak:ke OTINYHBIM [OTTOJTHEHH-
eM GbIT0 6Bl 0TOOPAsKEHIE CYCTYNKOB YUTAIONINX U YUTACMBIX, BOSMOJK-
HOCTH BBIBOJIA CITUCKOB YMTAIOIIUX U YUTAEMBIX U OTOOPAXKEHIE O/ITHCH
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«Follows You» (Huraror) Tam, e 310 MeeT cMbicy. COOTBETCTBYOIINE
n3MeHeHu B mabone npoduiis nokasanbl B upumepe 12.4, a Ha puc. 12.3
MOJKHO TIOCMOTPETD, KaK BBITJISI/IST OITMCHIBAEMBIE IOTIOJTHEHUSI.,

Mpumep 12.4 < app/templates/user.html: BbIBOO 4ONOAHUTENBHOM
MHGOPMaLMN O YUTAIOLLMX U YNTAEMBIX HA CTpaHuue npodung

{% if current user.can(Permission.FOLLOW) and user != current user %}
{% if not current user.is following(user) %}
<a href="{{ url for('.follow', username=user.username) }}
class="btn btn-primary">Follow</a>
{% else %}
<a href="{{ url for('.unfollow', username=user.username) }}"
class="btn btn-default">Unfollow</a>
{% endif %}
{% endif %}
<a href="{{ url for('.followers', username=user.username) }}">
Followers: <span class="badge">{{ user.followers.count() }
</a>
<a href="{{ url for('.followed by', username=user.username) }}">
Following: <span class="badge">{{ user.followed.count() }}</span>
</a>
{% if current user.is authenticated() and user != current user and
user.is following(current user) %}
| <span class="label label-default">Follows you</span>
{% endif %}

"

}</span>

eoo Flasky - cheryl90 e

cheryl90

Deborah Hunter
From San Fernando

Maecenas pulvinar lobortis est.
Member since 12/28/2013. Last seen a day ago.
5 blog posts.

m Followers: € Following: €I) | EEET=

Puc. 12.3 < VHdopmaums o YUTaLWMX N YHUTAEMbIX
Ha cTpaHuLe npodung
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B pesyiibrate usMeHeHuil B mabioHe mpoguiist OSBUIICH YE€ThIPE HO-
Bble KOHeyHble Touku. MapmpyT /follow/<mus nons30aTens> BHI3BIBACT-
¢4, Korjia 1moJib3oBaTeib 1eskaer Ha kHonke «Follow» (Yurtars) B crpa-
HUTIe TTpoduJist PYTOTo ToJIb30BaTessl. ETo peasmsanusi TPUBOAUTCS
B pumepe 12.5.

Mpumep 12.5 < app/main/views.py: mappyT «follow» n dyHKUMS
npeacTaBneHns

@main.route('/follow/<username>")
@login required
@permission required(Permission.FOLLOW)
def follow(username):
user = User.query.filter by(username=username) .first ()
if user is None:
flash('Invalid user.")
return redirect (url for('.index'))
if current user.is following(user):
flash('You are already following this user.'’)
return redirect (url for('.user', username=username))
current user.follow (user)
flash ('You are now following %s.' % username)
return redirect (url for('.user', username=username))

Ira GYHKIUS TpeICTaBIeHNs U3BJIeKaeT MHMOPMAIIUIO 00 YKa3aHHOM
M0JIb30BaTeNe, MPOBEPSIET €€ JOMYyCTUMOCTb H, €CJU TEKYIIUI M0Jb30-
BaTesh €Ile He YMTAET YKa3aHHOTO T0JIb30BATEIs, BbI3bIBACT BCIIOMOTA-
TesbHbIN MeToz follow() Mozmesn User Asist co3maHusl cBA3U. MapiipyT
/unfollow/<uus_momp3oBaTens> peann3oBaH aHATOTUYHO.

MapuipyT /followers/<mMa _nons30BaTens> BBI3BIBAETCH, KOT/A TIOJTb30-
BaTesh MIEJAKAET HA CUCTUYNKE YATAIONINX B CTPAHUIlE TPOMGUIS IPYToro
noJib3oBaresst. Ero peasmsarus npuBoauTcs B npumepe 12.6.

Mpumep 12.6 <+ app/main/views.py: mapupyT «followers» n GyHkums
npencTaBieHus

@main.route('/followers/<username>')
def followers (username) :
user = User.query.filter by(username=username) .first ()
if user is None:
flash ('Invalid user.")
return redirect (url for('.index'))
page = request.args.get('page', 1, type=int)
pagination = user.followers.paginate(
page, per page=current app.config['FLASKY FOLLOWERS PER PAGE'],
error_out=False)
follows = [{'user': item.follower, 'timestamp': item.timestamp}
for item in pagination.items]
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return render template('followers.html', user=user, title="Followers of",
endpoint=".followers', pagination=pagination,
follows=follows)

Ira dyHKIUs u3BaekaeT HHGOPMAINIO 00 YKA3aHHOM I0JIb30BaTe e
U [IPOBEPSIET ee JA0IyCTUMOCTD, 3aT€M BbIIIOJIHIET IOCTPAHUYHOE 0TOOPa-
JKeHHe CIUCKA YUTAIONIUX €Tr0 MOJb30BaTeseld, UCTIONIb3ys MpUeM, OIu-
cannbiii B riiaBe 11. Tak kak oOpaiieHue K oTHoleHo followers Bo3Bpa-
IIAaeT CIIUCOK DK3EMILIAPOB Follow, OH 1peoOpasyercs B APYroii CIIMCOK,
COZIEPIKAIIUI [T0JIsE USEr M timestanmp, ¢ elblo YIIPOCTUTh OTOOpaKeHHeE.

[Ta6i0H, 0TOOPaXKAIOIUI CIIMCOK YATAIOLIMX, MOKHO CAEJIATh J10CTa-
TOYHO YHUBEPCAIbHBIM, YTOOBI €10 MOKHO ObLIO TAKIKe MCII0JIb30BaTh J1JIst
orobpazkenus crrcka yntaeMbix. [TabI0H IPUHIMAET 10JIb30BaTe s, 3a-
TOJIOBOK /I CTPAHUIIBI, KOHEYHYIO TOUKY /IJIsI UCIIOJTb30BAHUS B CCHLIKAX
HOCTPAHUYHOIO IIPOCMOTPa, 00BbEKT Pagination U CIIMCOK PE3yJIbTaToOB.

Koneunaga touka followed by moyru upeHTHYHA. EnunictBennoe ot-
JINUKe 3aKJ/II0YAaeTCsl B TOM, UTO CIIMCOK I10JIb30BaTe/iell U3BJIEKAETCS U3
orHoterust user. followed U apryMeHTh! 1abJIOHA yCTAHABIMBAIOTCST CO-
OTBETCTBEHHO.

[Ta6son followers.html peanusoBan kaxk Tabinia ¢ ABYMs CTOJIOIAMU,
B KOTOPOI ciieBa 0TOOpakaloTcsl MMEHa 110Jib30BaTesieil U UX aBaTapbl,
acrpasa — fjaTa 4 BpeMd. Bbl MojkeTe UccieioBaTh peajn3allnio, 3arpy3uB
UCXO/HBII KOz 13 perodutopus Ha caiite GitHub.

() Ecnu y Bac yxe ecTb KOMWsi Peno3nTopusi C UCXOAHLIMU TEKCTaMU MPUIOXEHNI
< c caita GitHub, Bbl MOXeTE BbINONHWUTL KOMaHAy git checkout 12b n nonyumnts aty
BEPCUIO MPUIOXKEHUS.

3anpoc coobuleHnin YuTaemblix
NoAb30BaTeAeln C NOMOLLLIO onepauvn
COeAVHeHUs

[taBHAst cTpaHUIA TIPUIIOKEHUST B HACTOSIIIEE BPEMST OTOOPAKAET BCE CO-
o0lIeHus1, XpaHsiecs: B 6ase JaHHBIX, B 0OPATHOM XPOHOJOTUYECKOM
nopsizke. Terepb, KOT/Ia peain3aliust MOJIEPKKI YUTAIOIINX /IUTAEMBIX
3aKOHUYEHA, MOXKHO J[aTh IMOJb30BATEISIM BO3SMOKHOCTD TIPOCMATPUBATDH
COOOIIEHNST TOJIBKO YUTAEMBIX MU MOJIb30BATEE.

HauboJiee oueBUHBIH C110CO0 3arpy3UTh BCe COOOIIEHMSI, HAITUCAHHbIE
YUTAEMBIME TI0JIb30BATENSIMU, COCTOUT B TOM, 4TOOBI CHAYaJa U3BJIEYb
CIIMCOK YUTAEMBIX TIOJIb30BATENEl, 3aT€M IOJYYUTh HATMCAHHBIE WUMU
cool1eHns, 00beIMHUTD UX B OOIIUI CIIMCOK 1 OTCOPTHPOBaTh. OHAKO
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TaKoe PereHte MI0X0 MACIITAOUPYETCsT; ¢ POCTOM 00heMa Hasbl TAHHBIX
MIPU/IETCS TIPUTATATh Bee OB YCUITUTT [I7TsT TOTYYEHs TAKOTO 00 He -
HEHHOTO CIUCKA, 1 MHOTHE OTIePAIiH, TaKie KaK MOCTPAHUYHBIN BBIBOJI,
HE CMOTYT BBITIOJHATBHCS J0CTaTOYHO 3(deKkTuBHO. Peruth nmpobiemy
TTPOM3BO/INTENLHOCTH MOXKHO, €CJIM YIACTCSl peajn30BaTh M3BJICUCHHUE
COODTIEHMIT ¢ TOMOTITHIO eITHCTBEHHOTO 3aTPOCa.

CresnaTh 3TO MOKHO € TTOMOIIIBIO OTIEPAIINN, KOTOPast Ha3bIBAETCS CO-
edunenuem (join). Onepanust COeIUHEHUST TPUHUMAET JIBE TAOINIBI UK
GoJtee 1 HAXOMUT BCe KOMOMHAITMN CTPOK, YAIOBIETBOPSIIONINE 33/TAHHOMY
ycrosuio. ITomyunBiimecst 00beTMHEHHBIE CTPOKH BCTABISIIOTCS BO Bpe-
MEHHYTO TabJIHITY, KOTOPASI SIBISIETCST Pe3yIBTaTOM coemnennst. [Ipotie n
MOHSITHEE 00BSICHUTD JICHCTBYE OTlePallii COeIMHEHUS Ha IPUMepe.

B Tab. 12.1 mpencTaBiaeHo comepRiMoe TabInIIBI USErs € TPEMST OMThb-
30BaTEJISIMI.

Tabnuua 12.1. Tabnuya users

id username
1 john

2 susan

3 |david

B Tabus. 12.2 npecraBieHo coAepKUMOe COOTBETCTBYIONIEH Tab HITbI
pOSts ¢ HECKOJIBKUMHU COOOIIEHUSIMM.

Ta6anua 12.2. Tabnuya posts

id | author_id body

1 |2 Coob6LueHne nonb30BaTens susan

2 |1 CoobuieHure nonb3oBaTtens john

3 |3 Coob6ueHne nonb3osatens david

4 |1 BTopoe coobuieHne nonb3oBaTens john

Haxkomnerr, B Tabs. 12.3 nokazaHo, KTO KOro YHUTaeT. 3/1eCh MOKHO BU-
IIeTh, UTO II0JIb30BATENb jOAN YUTAET 1I0JAb30BaTeNs david, 0Ib30BaTEIb
susan YUTaeT 1oJb30BaTeIs john, a noJb3oBareb david He YuTaeT HUKOTO.

Tabnuuya 12.3. Tabnnya follows

follower_id followed_id
1 3
2 1
2 3
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YT00bI OTYYUTh CIIUCOK COOOIIEHIIT TT0JIb30BATEIEH, KOTOPBIX YUTAET
susan, HeoOGXOMMO OO BeAMHUTD TabuIbl posts 1 follows. CHauasa HyK-
HO OTUIBTPOBaTh TabHILy follows, YTOOBI OCTABUTH TOJBKO CTPOKH, T/Ie
TTOJTh30BATENh SUSAN BBICTYTAET B POJIM YNTAIOIIETo. B 1aHHOM TIpuMepe
3TO JIBE TIOCJIEIHUE CTPOKH. 3aTEM CO3/IaTh BDEMEHHYIO TaOJIHUILY CO BCEMU
BO3MOKHBIMI KOMOMHAIMSIMU CTPOK U3 TabJIMIIbI POStS U OT(MUIBTPOBAH-
HOI Tabsmnw! follows, rue author idcosmamaerc followed id, B pesymbraTe
YEro TOJYINUTCSI CIIUCOK COOOIIEHIIT BCEX MOJIb30BaTe/Iei, KOTOPBIX YHTa-
er susan. B tab1. 12.4 mokaszas pesyJibraT onepanuu coeguaerust. Cton6-
1IBI, ITO KOTOPBIM BBITIOJTHSIJIOCH COEJIMHEHNE, OTMEYEHBI CUMBOJIOM *.

Tabnuua 12.4. Tabnuya coegnHeHus

id | author_id* body follower_id | followed_id*
2|1 CoobLeHre nonb3oBaTens john 2 1
3 (8 CoobLeHne nonb3oaTens david 2 3
4 |1 BTopoe coobuieHne nonb3oBaTens 2 1
john

ITa Ta6JII/ILla COJEPKUT [MOJIHBIM CITUCOK COO6LL[€HI/II'7I, HallMCaHHbIX
I10JIb30BaTe/IsAMHK, KOTOPLIX 4YHWTAET Susan. DaxTnyeckuii 3alpoc Ad
Flask-SQLAlchemy, BBITTOJTHSI IO orepanuio CoeJMHEeHN:A, BbITJIAAUT
JOCTAaTOYHO CJIOKHO:
return db.session.query(Post).select from(Follow).\

filter by(follower id=self.id).\
join(Post, Follow.followed id == Post.author_ id)

Bce 3ampocbl, KOTOPBIE BbI BUJIEJIH /IO CUX TTOP, HAYUHAIOTCS ¢ obpaiiie-
HUS K arpubyTy query samparinBaeMoil Moesn. Takoil hopmar He oueHb
XOPOIIIO MOAXOUT JIJISI IAHHOTO CJIydasi, IOTOMY 4YTO 3aIpocC JI0JIKeH Bep-
HYTb CTPOKU COOOLIEHUH, TOI/Ia KaK [IepBOii olepalieii, KOTOpyIo CJIeiy-
€T BBINOJIHUTD, siBJsiercst (ubrparust tabsuinr follows. Tlo aToil mpu-
YKHE 3/IECh UCIIOJBb3YeTCst OoJiee KaHOHIUYECKast (hopMa 3arpoca. ITobbr
BbI MOTJIU TTOHSITE, KaK PadOTAET 3TOT 3aIIPOC, Pa3bePeM ero Mo YaCTsIM:

O db.session.query(Post) ompeessier, 4To 3aIpoc BO3BpAIaeT 00b-

€KThI Post,

Q select from(Follow) COO0IIAET, YTO 3AIPOC HAYMHAETCS C MOJEIN

Follow;
Q filter by(follower id=self.id) BblnOIHAET (DUIBTPALUIO TabIULLbI
follows 110 mOJIb30BATENMIO-UNUTATEJIIO;
Q join(Post, Follow.followed id == Post.author id) coexunser pe-
3ysbrathl filter by() ¢ obbekTamu Post.
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3arpoc MOKHO YIIPOCTHUTb, TIOMEHSIB MOPSI0K OTlepariii (hubTpaun
U COeIUHEHNS:

return Post.query.join(Follow, Follow.followed id == Post.author id)\
.filter (Follow.follower id == self.id)

Beimonnsasg omeparnuio COeAMHEHUWS TEPBOH, 3alpOC MOKHO HAyaTh
¢ Post.query, 6arogapst 4eMy OCTaeTCs IPUMEHHUTD TOJIBKO JBa (DUJIBTPA:
join() mfilter (). Ho sBistfoTcst T aTH ABA penieHusT MACHTUIHBIMI? Mo-
JKET MTOKa3aThCsl, YTO TIEpeMeHa oreparuii MecTaMy BeJIeT K YBEJTNIeHUIO
oObeMa paboThl, KOTOPYIO IIPUAETCS BHIIOJIHUTD, HO B JeACTBUTENIbHOCTU
s10 He Tak. OpeiimBopk SQLAlchemy crauara cobeper Bce HUIBTPDI U
3areM creHepupyeT Haubosee addexTuBHbIil 3ampoc. Koxa SQL st atux
JBYX 3aIIPOCOB MeHTHYeH. /[I06aBUM OKOHYATEIbHYIO BEPCUIO ITOTO 3a-
mpoca B MOJIeJTb Post, Kak TTokasaHo B ipuMepe 12.7.

Mpumep 12.7 <+ app/models/user.py: Nonyy4yeHne coodLLeHn,
HarnMcaHHbIX YATaeMbIMM MOJSIb30BaATENSAMM

class User(db.Model):
...
@property
def followed posts(self):
return Post.query.join(Follow, Follow.followed id == Post.author id)\
ilter (Follow.follower id == self.id)

Ob6paTrire BHUMaHKE, YTO METOJI followed posts() ompexeneH Kak
CBOMCTBO (C IIOMOIIBIO IeKopaTopa Eproperty), Giarogapst 4emy oTHagaer
HEOOXOMMOCTD YKa3bIBaTh CKOOKU () TIpu 0OpAIleHUH K HEMY, U BCE OT-
HOIIEHUS TIOJTYYatoT eITHOOOPasHbIN CHHTAKCHC.

O Ecnu y Bac yxe ecTb KONvs Perno3ntopusi C UCXOAHbIMU TEKCTaMU NPUIOXEHW

< c cawita GitHub, Bbl MOXeTe BbIMONHWUTL KOMaHAy git checkout 12¢ n nonyunts aty
BEPCUIO MPUSIOXEHMS.

CoeqmHeHNS SBISIOTCST BeCbMa HeITPOCTBIMU ONePAIIISIMIE; BaM MOKET
oTpeboBaThCS MOIKCIIEPUMEHTHPOBATH € MPUMEPaMU B MHTEPAKTHBHOM
060JI04YKe, TIPESK/IE YeM BBl TOHMETE BCe TOHKOCTH.

OT1obpa)keHne coobuwleHnin YuTaemMbiX
NoAb30BaTeneil Ha MaBHOW CTpaHuuUe

Terepb TIaBHast CTPAHUIA ACT MOJTH30BATEIAM BO3MOKHOCTE BHIOMPATH
MEKITY OTOOPaKEHIEM BCEX COOBIIEHUIT B GJI0TE WU TOJBKO HATTMCAHHBIX
YUTaeMbIMU 110JIb30BaTe/siMU. B nipumepe 12.8 mokaszaHo, Kak peainso-
BaH 9TOT BBIOOP.
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Mpumep 12.8 < app/main/views.py: BbIGOP MeXAY OTOOPaXEHNEM
BCEX COOBLLEHMI NN TOJBKO NMPpUHAaAIeXalmx YATaeMbIM NoJIb30BaTENSAM

@app.route('/', methods = ['GET', 'POST'])
def index():

oo
show followed = False
if current user.is authenticated():

show followed = bool (request.cookies.get ('show followed', ''))
if show_followed:

query = current user.followed posts
else:

query = Post.query
pagination = query.order by(Post.timestamp.desc()).paginate(

page, per page=current app.config['FLASKY POSTS PER PAGE'],

error out=False)
posts = pagination.items
return render template('index.html', form=form, posts=posts,

show followed=show followed, pagination=pagination)

Bri6op sanomunaercst B cookie ¢ umenem show followed — ecam ero
3HAUEHKEM SIBJISICTCS HEIyCTast CTPOKa, 0TOOPasKaThest OYIYT TOJIBKO CO-
OOIIIEHNS YMTAeMBIX TT0JIb30BaTe e, 3HAUeHUsT cookies 10CTYIHbI B 00b-
eKTe 3ampoca B Bune cjoBaps request.cookies. CtpokoBoe 3HavueHUe
cookie mpeoGpasyercst B JIOTHUECKOE, W, UCXOsI U3 PE3YJIbTaTa, JJOKaJb-
HOU TTepeMeHHOU query MPUCBAWBAETCS 3aMPOC, N3BIEKAOMINI TTOTHBIT
W OTGUIBTPOBAHHBIN CIIUCOK coobuieHuit. st BbIBoa BCex coobIie-
HUH HUCTIOTb3YeTCs 3ampoc Post.query, a st BBIBOJIA OT(HOUIBTPOBAHHBIX
cooblieHnii — HeIaBHO co3laHHOe cBOMCTBO User. followed posts. 3ampoc,
XPaHSIIICS B JIOKAJTbHOU TepeMEeHHON query, 3areM pasOMBaeTcsl Ha
CTPAHUIIBI, U PE3YJIBTATHI IEPEIAIOTCS MAOTOHY, KaK 1 IIPEKIIE.

Yeranoska cookie show followed BBINOIHSIETCS ABYMsI HOBBIMH MapIil-
pyTamu, Ipe/icTaBJeHHbIMU B ipuMepe 12.9.

Mpumep 12.9 < app/main/views.py: BbIGOp 0TOOPaxeHUs
BCEX COOBLLEHMI NN TOJBKO NPpUHAAexalmx YATaeMblM NoJib30BaTENSAM

@main.route('/all")

@login required

def show all():
resp = make response (redirect (url for('.index')))
resp.set cookie('show followed', '', max age=30*24*60%60)
return resp

@main.route('/followed")

@login required

def show_followed():
resp = make response (redirect (url for('.index')))
resp.set _cookie('show followed', 'l', max age=30%24*60%60)
return resp
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CCBIJIKH Ha 9TH MapIIpyThl J06ABJICHBI B MTA0JOH IJIABHON CTPAHUIIBL.
Korzna onn BreizpiBatorcs, cookie show followed mosydaer cooTBeTCTBYIO-
Iee 3HAUEHUE, MOCJe Yero MPOM3BOAUTCS Iepeajipecalnst 0OpaTHO Ha
TJTaBHYIO CTPAHUILY.

Hacrpoiiku cookies MOKHO BBITIOJHST JIUIIb B 00BEKTE OTBETA, TOITO-
MY 3TU MapIIpyThl JOJGKHBI CO3/[aBaTh 0OBEKTHI OTBETOB SIBHO, BHI30BOM
make response (), BMECTO TOTO YTOOBI JOBEPUTD 3Ty paboTy (hpeiiMBopKy
Flask.

@Dyukims set _cookie () mpuHnMaeT uMs cookie 1 3HaueHMe B EPBBIX
JIBYX apryMeHrtax. B HeoOs3aTelbHOM apryMeHTe Max age yCTaHaBJIMBA-
ercst cpok xpaHenust cookie B cekynmax. Eciii omycTuTh 9TOT apryMeHT,
cookie OyzieT XpaHUTHCS, MOKA MOJIB30BATEb He 3aKPOET OKHO Gpayaepa.
B manHOM ciydae ycraHaBJaWBaeTcs cpok xpaHeHUs: 30 CyTOK, TIO9TOMY
JIaHHAst HACTPOMKA COXPAHUTCS, JIasKe eCJIU MOJIb30BaTE b He OYIET 3aX0-
JIUTH B TIPUJIOKEHNE HECKOJIBKO THEH.

N3meHeHust B 1mabiione JOOABJISIOT JIBE BKJIAJAKM B BEPXHEH wacTu
CTPAHUIIBI, KOTOPBIE BLI3BIBAIOT MapiipyTel /all u /followed. Bor moxe-
Te MCCIe/0BaTh M3MEHEHMs, 3aTPY3UB UCXOIHBIN KO/ U3 PETIO3NTOPHST Ha
caiire GitHub. Ha puc. 12.4 nokasano, KaK BbIIJISAUT M3MEHEHHAS TJIaB-
Has CTpaHUIIA.

800 Flasky s

[£8] [+ [ locathest:5000 ¢ [LReséen ] (O
Hello, john!

What's on your mind?

Submit

All Followers

il john 13 minutes ago
3 2
This is a top-level heading

This is a regular paragraph

Puc. 12.4 < Coo0LeHnsa Yyntaemblx rnosibaoBarenemn
Ha rmaBHOW CTpaHuLe
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O Ecnun Y BacC yXe eCTb Konnga peno3ntopusa ¢ NCXOAHbIMU TEKCTaMK MPUNIOXEHUI C

< caiita GitHub, Bbl MOXeTe BbINOMHWUTL KOMaHZy git checkout 12a u nonyunTsb aTy
BEPCUIO NPUSIOXEHUS.

Eciu ceityac nonpo6oBarh OTKPBITh IPUIOKEHNE U IIEPEKIIOYUTHCS Ha
orobpazkeHue cooOIEeHNIT TOIBKO YUTAEMbIX II0JIb30BATE/IeH, BbI 3aMeTH-
Te, 4TO Ballll COOCTBEHHbBIE COOOIIEHUST MCUYE3IN U3 CIMCKa. B aToM Her
HUYEro HeoObIYHOTO, OTOMY YTO II0Jb30BATEJH HE MOTYT YMTaTh ceOs
caMu.

Onnako, HeCMOTPS Ha TO 4TO C JIOTHYECKOI TOUKU 3PEHMUsI 3aIIpOC Aeii-
CTBYET IPaBUIbHO, OOJIBIINHCTBO II0JIb30BaTE/Iei BCe e MPeIIousin Obl
BUJIETH CBOM COOCTBEHHBIE COOOIIEHUs. PeluTh 9Ty npodiemy Impoie
BCETO, PErHCTPUPYSI BCEX TT0JIb30BaTEeil B MOMEHT CO3/IaHMsI KaK YUTAl0-
KX caMuX ceOs. ITOT TPIOK Nokaszan B npumepe 12.10.

Mpumep 12.10 < app/models/user.py: perncrtpauus nonbL3oBartenen
KaK HNTalLwmx camMmmx cebs npu co3gaHnmm
class User (UserMixin, db.Model):
...
def init (self, **kwargs):
oo
self.follow(self)

K coxanenuio, y Bac B 6a3e JAHHBIX YK€ MOYKET UMEThCS HECKOJIBKO
M0JIb30BaTENEH, KOTOpble He ObLIM 3apPErMCTPUPOBAHBI KaK YUTAIONIE
camut cebs. Ecoin 6aza TaHHbIX eTrie I0CTATOUHO MaTeHbKast, MOSKHO TIPOC-
TO YAQJIUTD CTapble YUEeTHBIE 3AIMCH W CO3/IATh MX CHOBA, HO €CJIN TaKOM
crmocob He TOAUTCS, MOJKHO T06aBUTH (hYHKITNIO, KOTOPAst BLITOJIHUT He-
06XOIMMBIE EHCTBYS /7151 ycTpaneHus mpobaembr. Takas QyHKITHS TTpeji-
crasJsieHa B mpumepe 12.11.

Mpumep 12.11 < app/models/user.py: pernctpaums CyLLeCTBYIOLLNX
noJsib30BaTeNEel Kak YMTaloLLMx caMmumx cebs

class User (UserMixin, db.Model):

...

@staticmethod

def add_self follows():

for user in User.query.all():
if not user.is following(user):

user.follow(user)
db.session.add (user)
db.session.commit ()

Foo..

Terepb MOKHO OGHOBUTE 6a3y IAHHBIX, BBI3BAB (DYHKIIMIO U3 MTPE/IBILY -
I1[ero NpuMepa B MHTEPAKTUBHOI 000JI0UKe:
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(venv) $ python manage.py shell
>>> User.add_self follows()

Cosmanue GyHKIMIL, KOTOPbIE BHOCAT UCIIPaBJIeHus B 6a3y JaHHbIX, —
pacIpoOCTPaHEHHBIN TTPUEM, TTOTOMY YTO UCIOJIb30BAaHUE TAaKUX IOJTO-
TOBJIEHHBIX aBTOMATU3UPOBAHHBIX OOHOBJIEHUIT MeHee YpeBaTo olnOKa-
MU, 4eM BBIMIOJIHEHUE oneparuii ¢ 6a3oil JaHHBIX BpyduHyIO. B riase 17
BbI YBUJIMTE, KaK 9Ty U JAPyTUe MoJ00HbIe el (DYHKIMU MOKHO BCTPOUTD
B CIIeHAPU pa3BePTLIBAHUA TIPUTOKEHUS.

Perucrpaiius mnoJjb3oBaresieil Kak YMTaloINX caMux cebst fesiaeT mpu-
Joxkenue 6oJjiee yaoOHBIM, HO IIPU 9TOM BO3HMKAET HECKOJIBKO CJIOMKHO-
creii. CUETUNKN YUTAIONMIUX U YUTAEMbBIX I10JIb30BaTeJIell HA CTPAHUILE
pouJIs Terepb OKA3bIBAIOTCS YBEJINYEHHBIMU HA €JMHUILY U3-3a [PU-
CYTCTBHMS CChLIKK Ha caMoro ceOst. VIX HeoOX0[UMO YMEHbIIUTD Ha €/[H-
1y it 6OJIbIIEil TOYHOCTH, YTO JIETKO CeJIaTh HEIOCPEACTBEHHO B 11a0-
JoHe, orobpaskas {{ user.followers.count() - 1 }} u {{ user.followed.
count () - 1 }}. COmcKkyM 4MTAIONINX U YUTAEMBIX IT0JIb30BaTEIEH TaKKe
HY’KHO CKOPPEKTHPOBATh, YTOObI MCKIIOYUTh U3 HUX CaMoro cebs, uTo
TOJKE JIEIKO CEeJIaTh IPSAMO B abJI0OHe ¢ IIOMOIIbIO YCIOBHON AMPEKTH-
Bbl. Hakonelr, jiro0ble MOZLYJIbHBIE TECTBI, IIPOBEPSIOIINE CUETYMKU Y-
TAIONNX /49U TAEMbIX, TAKIKE CJIELYeT U3MEHUTh, YTOObI YYECTh BIMSAHUE
CCBIJIKM Ha CaMOT0 CeOs.

Ecnun y Bac yxe ecTb KOMus pero3nutopmsi C UCXOAHLIMU TEKCTaMU MPUIOXEHN
< c cavita GitHub, Bbl MOXeTE BbINOMHWUTL KOMaHAy git checkout 12e n nonyunts aty
BEPCUIO MPUIOXKEHUS.

B crenytormeit rmaBe Mbl 3aliMeMcs pean3ariueil o ICUCTeMbl KOMMEH-
TapueB — elle OJIHON OYeHb BaXKHON (DYHKITUN TIPUJIOKEHUH COTTUATBHBIX
ceTel.



rosa |3

IKoMmmeHTapun
NoAb30BaTenen

[Tonnepsxka B3auMoieiCTBUI Me3K/LY TTOJTb30BATEIIMU SBJISETCS KIIOYOM
K ycrexy IiatdopMbl colManbHOro 6sioruHra. B aToii riaBe Bbl y3Hae-
Te, KaK JIaTh I10JIb30BATE/sIM BO3MOXKHOCTh OCTABJISATH KOMMEHTAPUM.
ITpuembl, pejcTaBAeHHbIE 3/1€Ch, JOCTATOYHO YHUBEPCAIbHbI, YTOOBI UX
C YCIIEXOM MOKHO OBLJIO IPUMEHSTh B CAMBIX Pa3HbIX COLMAIBHBIX MIPH-
JIOJKEHUSIX.

MNMpeacTasneHe KoMmmeHTapues B Hase
A3HHbIX

KomMeHTapuu He 0cOOEHHO OTJIHYArOTCS OT cooduieHuii. U te, u gpyrue
HMMEIOT TeJI0, aBTOPA M BPEMSI CO3/IaHMusl, U B JAHHON KOHKPETHOMN peasiu-
3al[UK J0MyCKalT puMeHerne pasmerkn Markdown. Ha puc. 13.1 mo-
KasaHbl OpraHu3aInst TabJIUIIbI COMMents 1 ee OTHOIIEHUS C APYTUMU Tab-
JnamMu B 6a3e JaHHBIX.

KoMMeHTapuu MUITyTCst K ONPEIeTeHHBIM COOOIIeHusIM B 6Jiore, co-
OTBETCTBEHHO, TabsMIa posts cBsizaHa ¢ Tab/miell coments OTHOIIEHUEM
«OJIMH KO MHOTUM». DTO OTHOTIIEHUE MOKHO UCIIOJIb30BATD JIJIS MTOJTyde-
HUSI CIIMCKA KOMMEHTAPUEB, CBA3AHHBIX C OIIPE/IEJCHHBIM COOOIECHUEM.

2 r \ r \
[ users comments posts

id | id | id
username body body
body_html
timestamp
< author_id
post_id

N
>

\

Puc. 13.1 < [lpencraBneHne KOMMeHTapueB B 6a3e AaHHbIX



7

[AaBa 13. KommeHTapuv NoAb30oBaTene < 195

Tabsuia comnents Takske CBsI3aHA OTHOTIEHWEM <«OJWH KO MHOTHIM»>
¢ Tabuunieit users. TO OTHOMIEHNE JAET JIOCTYIT KO BCEM KOMMEHTAPHUSIM,
HAIMCAHHBIM OTIpe/ieJIeHHBIM TT0Th30BaTeIeM, I KOCBEHHO TO3BOJISIET T10-
JIYIUTbh YNCIIO KOMMEHTaPUEB, MTPUHAJIEKAIINX MT0Jb30BATENI0, KOTOPOE
MOKHO BBIBECTH Ha crpanuiie npodumnd. B mpumepe 13.1 mpuBoautcs
oTipesiesieHre Moesn Comment.

Mpumep 13.1 < app/models.py: mogens Comment

class Comment (db.Model) :
__tablename = 'comments'
id = db.Column(db.Integer, primary key=True)
body = db.Column (db.Text)
body html = db.Column (db.Text)
timestamp = db.Column (db.DateTime, index=True, default=datetime.utcnow)
disabled = db.Column(db.Boolean)
author id = db.Column(db.Integer, db.ForeignKey('users.id"))
post_id = db.Column(db.Integer, db.ForeignKey('posts.id'))

@staticmethod
def on_changed body(target, value, oldvalue, initiator):
allowed tags = ['a', 'abbr', 'acronym', 'b', 'code', 'em', 'i',

'strong']
target.body html = bleach.linkify(bleach.clean(
markdown (value, output format='html'),
tags=allowed tags, strip=True))

db.event.listen (Comment.body, 'set', Comment.on changed body)

Mozenb Comment uMeeT MOYTU TOT jKe HAOOp aTpubyTOB, YTO U MO-
nesib Post. ExmucrBeHHOE momOsIHEHWE — Jiornmyeckoe moJie disabled,
KOTOpoe GyJIeT MCIOIb30BATHCA MOJEPATOPAMU JIJIS TIOJABICHUST KOM-
MEHTapHEeB, HOCSIINX OCKOPOUTENBHBII XapakTep WU HE CBSI3aHHBIX
¢ TemMoit coobiennst. Kak u /st coOOIIEHUT, /UIT KOMMEHTaPUEB TOKE
orpesiesisieTcst 06pabOTUNK COOBITUSI, KOTOPOE T€HEPUPYETCS MPU U3-
MeHEHUH T0JIsT Dody, 4TOOBI aBTOMATH3UPOBATH OTOOPAKEHUE PA3METKH
Markdown B pasmerxky HTML. IIporecc npeobpaszoBaHust HiAeHTHYEH
TOMY, 4TO OBLI MOKazaH B riase 11, HO, TaK KaKk KOMMEHTapuu 0OBIYHO
UMeoT HeGOJBINYIO JJIMHY, CIUCOK moiycTuMbix Teros HTML Taxke
GoJsiee OrpaHUUYEH — U3 HEro ObLIN yAaJeHUN TETU, UMEINne OTHOIIIe-
HIIe K 0(hOPMIIEHUTO ab3alleB, U OCTABJIEHBI TOJHKO TETH, OTBEYATOIINE 3a
odhopmIieHre CUMBOJIOB.

Haxkomner, HeoOXoanuMo 106aBUTh B MOJeau User m Post omnpeaee-
HIle OTHOIIEHUH «OMH KO MHOIMM» ¢ Tabjmieil comments, Kak IOKa3aHO
B ipumepe 13.2.
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Mpumep 13.2 <+ app/models/user.py: OTHOLEHUNSA «OANH KO MHOTM>»
Tabnuu, users n posts ¢ Tabnuueii comments
class User(db.Model) :

...

comments = db.relationship('Comment', backref='author', lazy='dynamic')

class Post(db.Model) :
...

comments = db.relationship('Comment', backref='post', lazy='dynamic')

OTtnpaska 1 otobpakeHne KOMMeHTapues

B sTom npusiokeHun KOMMEHTApUU BBIBOJSITCS HA OTEIHHBIX CTPAaHM-
1ax cooOuUeHni, KOTopble ObLIK A00ABJIEHDBI B BUJIE OCTOSHHBIX CChLIOK
B riase 11. B mabsion crpanuiipl BKaodeHa u hopma Co3gaHus KOMMEH-
tapus. B npumepe 13.3 npexcrasiena Be6-popma s BBOJAA KOMMEHTA-
pusi — o4eHb npocTast (opma, COCTOSIIAS U3 TEKCTOBOTO TOJISI BBOJIA U
KHOITKY OTTIPABKH.

Mpumep 13.3 < app/main/forms.py: dopma BBOAA KOMMEHTapUs

class CommentForm(Form) :
body = StringField('', validators=[Required()])
submit = SubmitField('Submit")

B npumepe 13.4 mokazan uaMeHeHHBIH MapuIpyT /post/<int:id> ¢ moa-
JIEeP>KKOH KOMMeHTapHeB.

Mpumep 13.4 <+ app/main/views.py: nogaepxka KOMMEHTapneB
B CTPaHULAx OTAENbHbIX COOBLLEHNIA

@main.route ('/post/<int:id>', methods=['GET', 'POST'])
def post(id):
post = Post.query.get or 404 (id)
form = CommentForm/()
if form.validate on submit():
comment = Comment (body=form.body.data,
post=post,
author=current user. get current object())
db.session.add (comment)
flash ('Your comment has been published.')
return redirect (url for('.post', id=post.id, page=-1))
page = request.args.get('page', 1, type=int)

if page == -1:
page = (post.comments.count() - 1) / \
current_app.config['FLASKY COMMENTS PER PAGE'] + 1
pagination = post.comments.order by(Comment.timestamp.asc()).paginate (

page, per page=current app.config['FLASKY COMMENTS PER PAGE'],
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error_out=False)
comments = pagination.items
return render template('post.html', posts=[post], form=form,
comments=comments, pagination=pagination)

ITa GYHKITUS MIPEJACTABIEHUS CO3/IAeT IKIEMILISIP (POPMBI U TIepeiaeT
ee B mwaboH post.html pius oroOpaskenus. JIOTMKa BCTaBKU HOBOI'O KOM-
MeHTapHs 1ocje OTIPaBKK (HOPMbI HATIOMUHAET JIOTUKY 00pabOTKU cO-
obuennii. Kak u B ciydae ¢ cooOIIeHUsIMU, B 10Jie author 9K3eMILIsIpa
KOMMEHTApUsI HeJIb3sl 3aIUCATh 3HAYeHUe I1ePeMEHHOIl current user He-
[IOCPECTBEHHO, IIOTOMY YTO 3Ta IIepeMeHHas KOHTeKCTa (PaKTHUECKH sIB-
JIIETCST TIPOMEKYTOUHBIM TPOKCH-00beKTOM, DakTrueckuil 00beKT User
MOKHO IIOJIyYUTb C IIOMOIIBIO BbIpaskeHust current user. get current
object ().

KomMeHTapuu cOpTUPYIOTCSI B XPOHOJIOTHYECKOM TIOPSIZIKE, TI09TOMY
HOBBIE KOMMEHTapHK Bcera 100aBIsioTcs B KOHell ciucka. Ilocie BBO-
JIa HOBOTO KOMMEHTAPHSI BBIIIOJIHSETCS Ollepallyis IIepeajipecalii Ha TOT
xke agpec URL, tonbko gynkuunm url for () B mnapamerpe page rnepejiaercs
3HaUEHMeE -1, CIIEIAIbHOE YKCJI0, COOTBETCTBYIOIIEE MOCTEIHEN CTPaHK-
e kKomMeHTapueB. CeJlaHo aTo Ik TOro, YT0ObI MOCIeHII BBeJeHHBII
KOMMEHTapHil TyT e oToOpaskaics Ha skpaHe. Korjga HoMep cTpaHUIIbL,
M3BJIEYEHHBIN U3 CTPOKK 3aIIPOCa, OKa3bIBAETCSI PABHBIM -1, OIIPeIeIsIOT-
cs1 o011ee YNCI0 KOMMEHTAPUEB U PasMep CTPAHKIIbL, IIOCJIE YeTO BbIYUC-
JisierTcst (hakTHIeCKUi HOMep MOCJeIHENH CTPAHUIIBL.

CIIHCOK KOMMEHTapPUEB, CBSA3aHHBIX € COOOIIEHIEM, U3BJIEKAETCS C TI0-
MOIIIBIO OTHOIIEHMS «OMH KO MHOTHM» POSt.comments, COPTUPYETCS O
BPEMEHU CO3/IaHus U pasbuBaeTcs Ha CTPAHUIIBI ¢ MCIIOJIb30BAHUEM TeX
JKe TIPUEMOB, YTO MIPUMEHSIUCH /s OTOOPasKEHMs! CIIMCKOB COOOLIEHN.
KommenTapun u 00bekT Pagination mepemarorest mabiony st oToOpaske-
Hus. B config.py nobasiena nepemenHast FLASKY COMMENTS PER PAGE, ormpe-
JEJISIONIast PasMep OJTHOM CTPAHUIIBI ¢ KOMMEHTAPHSIMU.

OrobpaskeHne KakJIoro KOMMEHTapUsl OCYIIECTBIISIETCS € HOMOIIbIO
HoBoro 1mabjoHa _comments.html, oxoxero Ha mwabaoH _posts.hitml, Ho
UCIIOJIB3YIOIEro nHOH Habop kiraccoB CSS. ITOT mab1oH MOAKIIOYAETCs
B 1abyione _post.html oz TesioM cooOIEeHM ¥ COIIPOBOKIAETCS BBI30BOM
MaKpoca MOCTPAHUYHOTO BBIBOZIA. VI3MeHEHU B MIabJIOHAX MOKHO YBU-
JIETh, €CJI 3aTPY3UTh UCXOAHBIE TEKCTHI IPUJIOKEHUSI 113 PEIIO3UTOPHUST Ha
caiite GitHub.

YT00bl 3aKOHYUTH PeaU3aIUI0 3TOI 0COOEHHOCTH, B COOOIEHMUSI, YTO
0TOOPaKAIOTCS HA IJIABHOI CTpaHMIle M Ha cTpaHuie npoduisi, HeobXo-
JIMMO J00aBUTh CChLIKM Ha CTPAHMIBI ¢ KOMMeHTapuamu. Kak aT1o cue-
JIaTh, TIOKa3aHo B mpumepe 13.5.
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Mpumep 13.5 < _app/templates/_posts.html: ccbinka Ha cTpaHmuy
C KOMMEHTapUsiMn K COOBOLLEHWNIO

<a href="{{ url for('.post', id=post.id) }}#comments">
<span class="label label-primary">
{{ post.comments.count() }} Comments
</span>
</a>

O6paTuTe BHUMAHKE, YTO TEKCT CCHIIKU BKJIIOYAET YHCI0 KOMMEHTA-
pHEB, KOTOPOE JIETKO TOJYYUTD U3 OTHOTIEHUS «OJIMH KO MHOTUM» MEKITY
tabuiaMu posts 1 comments ¢ mOMOIbIO (hubTpa count ().

WNuTepecHo Takke OTMETHTD CTPYKTYPY CCBIJIKM Ha CTPAHUILY C KOM-
MEHTAPUSIMH, KOTOPasi IOBTOPSIET CTPYKTYPY IIOCTOSTHHON —CCBLIKU
Ha CTPaHUIy ¢ COOOIIEHHEM, HO MMEET JOIOJHUTEIbHOE OKOHYAHME
#comments. ITo okoHUaHVE HasbiBaeTcst gpazmenmom URL (URL frag-
ment) W WCIOJB3YETCST C TEJIbI0 00ECIeYrTh MPOKPYTKY CTPAHUIIBI /[0
HYKHOI mosutuu. Be6-Opaysep HaXO[UT sJieMeHT ¢ arpudyTom id, ume-
IOIUM 3HaveHue, coBmajaaoriee ¢ ¢pparmenrom URL,  mpokpyunBaet
CTPaHUILY TaK, YTOOBI DJIEMEHT OKa3aJiCs BBEPXY OKHA. B aHHOM ciydae
HavaJIbHAST TIO3UITUST YCTAHABIUBAETCS B 3aT0OJIOBKE CITICKa KOMMEHTapH-
eB <hd id="comments">Comments<hd>. Ha puc. 13.2 moka3zaHo, KaK BBITJISIST
KOMMEHTapUU Ha CTPAHUIIE.

JlonoHuTe/IbHbIE U3MEHEeHUs ObLIM BHECEHBI B MAKPOC [TOCTPAHUYHO-
ro otoOpaskenus. B cChUIKM Ha CTPAHUIBI ¢ KOMMEHTaPUSIMU TaKkKe ObLI
nobasiied GpparMeHT #comments, 1 B Makpoc Oblia 100aB/ieHa IOAAePHK-
Ka apryMeHnTa fragment, KOTOPbIi Teniepb TepelaeTcsl B BBI30B MAKPOCa U3
mrabsiona post.html.

Ecnn y Bac yxe ecTb KOMus pero3nutopmsi C MCXOAHLIMU TEKCTaMU MPUIOXEHNI

¢ ¢ caitta GitHub, Bbl MOXeTe BbINOMHUTL KOMaHAy git checkout 13a u nonyunts
[aHHYI0 BEPCUIO NPUIOXeHUs. DTo 0GHOBNEHNE COAEPXUT daitn Murpauum 6asbl
[aHHbIX, NO3TOMY He 3abyabTe BbiNONHUTL KoMaHay python manage.py db upgrade
rocne U3BeyYeHns Koaa u3 peno3nTopus.

MoaepupoBaH/e KoMMeHTapues

B riaBe 9 ObLIO OIIpeeeHO HECKOJbKO POJIe T10JIb30BaTe e, KaxKasd
13 KOTOPBIX MMeeT CBOU Habop npusuiernil. OpHa W3 MpUBHJIETHIT —
Permission.MODERATE COMMENTS — maeT IIOJIb30BATEJNAM IPaBO MOJEPUPO-
BaThb KOMMEHTAPHH, HAITMCAHHBIE IPYTUMHU 10JIb30BATEIISMU.

Hocry1 k 10l (PyHKIIMKU MOKHO OPraHU30BaTh B BU/IE CCBLIKH B CTPO-
Ke HaBUTAIWH, JOCTYITHON TOJIBKO TIOJIb30BATESIM, 06JIaIal0IIM TPABOM
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8086 Flasky - Post

81 john 20 minutes ago

This is a top-level heading
This is a regular paragraph

Comments
Enter your comment
Submit
miguel a few seconds ago
Congratulations! This is a great article!
3t john a few seconds ago

% Thank you!

Puc. 13.2 < KommeHTapum k coobLieHuto B 6nore

HCIIOJIb30BaTh ee. Peannsalins cCbIIKN HaxXouTcs B mabsone base.html v
KCITIOJIb3YET YCIOBHYIO IMPEKTUBY, Kak MOKa3aHo B pumepe 13.6.

Mpumep 13.6 < app/templates/base.html: ccbinka B cTpoke HaBuraumm
A5t nepexoaa K MOAEPVPOBaHNI0 KOMMEHTapreB

{% if current user.can(Permission.MODERATE COMMENTS) %}
<li><a href="{{ url for('main.moderate') }}">Moderate Comments</a></1i>
{% endif %}

Crpanuria MoIepUPOBAHUS 0TOOPAKAeT KOMMEHTAPUU KO BCEM CO0O-
IEHUAM B OJIHOM OOII[EM CITHCKE, TPUYEM CaMble CBEKIE KOMMEHTAPUM
oTobpaskaioTest epBbiMu. [10/1 Kask/[biM KOMMEHTApHEM HUMEETCsT KHOTIKA,
yrpasJstioniast arpubyrom disabled. MapupyT /moderate mokasau B ipu-
mepe 13.7.
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Mpumep 13.7 < app/main/views.py: MapLipyT A5 MOAEPUPOBAHUS
KOMMEHTapumeB
@main.route('/moderate')
@login required
@permission required(Permission.MODERATE COMMENTS)
def moderate():
page = request.args.get('page', 1, type=int)
pagination = Comment.query.order by (Comment.timestamp.desc()).paginate (
page, per page=current app.config['FLASKY COMMENTS PER PAGE'],
error_out=False)
comments = pagination.items
return render template('moderate.html', comments=comments,
pagination=pagination, page=page)

I10 ouenb npoctast GyHrnusa. OHa M3BJAEKACT KOMMEHTAPUU 13 Oasbl
JIaHHBIX U TIepeiaeT UX B Ia0JI0H I 0ToOpaskeHns. BmecTe ¢ KoMMeHTa-
pusMU mabJI0H MOJTydaeT 0OBEKT MOCTPAHUYHOTO OTOOPaKEHNST K HOMED
TeKyIlel CTpaHUIbL.

[Tabnon moderate.html, npeacrasaennnsiii B npumepe 13.8, Takxke 10-
BOJIBHO MPOCT. /7151 0TOOpakeHnst KOMMEHTAPUER OH MCIIOJIb3YET MmabIoH
_ comments.html, co3nannbii paHee.

Mpumep 13.8 < app/templates/moderate.html: wwabnoH cTpaHnLbl
MoaepupoBaHNA KOMMEeHTapunueB

% extends "base.html" %}
% import " macros.html" as macros %}

o

3 block title %}Flasky - Comment Moderation{% endblock %}

{% block page content %}
<div class="page-header">
<h1>Comment Moderation</hl>
</div>
{% set moderate = True %}
{% include ' comments.html' %}
{% if pagination %}
<div class="pagination">
{{ macros.pagination widget (pagination, '.moderate') }}
</div>
{% endif %}
% endblock %}

Iror mabJoH Bo3JaracT OTOOpakeHHe KOMMEHTapheB Ha IMa0JIoH
_comments.html, To, TIpeK/Ie UeM TiepeIaTh eMy YIIPaBJIeH e, OH YCTaHaB-
JIMBaeT mepeMennyto moderate B 3HadeHue True ¢ TIOMOIIBIO IUPEKTHUBBI
set. Ha ocHoBe 9T0i1 niepeMeHHON mabaoH _comments.html onpepenser,
CJIETyeT JIM BKJTIOYATh OTOOpasKeHne MHCTPYMEHTOB MOJIEPUPOBAHUS.
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B wacte mabmona _comments.html, orBedaroIniyo 3a oToGpaKeHUe
Tesla Kak/[0ro KOMMEHTapHsi, HeOOXOAUMO BHECTH JBa M3MeHeHust. J{Jist
OOBIUHBIX TT0JIb30BaTesell (Koraa epeMeHHas moderate He yCTaHOBJIEHA)
KOMMEHTapUH, OTMEYEHHBIE KaK 3aripelieHHble, He OJKHBI BBIBOAUTHCS.
[lnst MoziepaTopoB (Kor/ia lepeMeHHas noderate yCTaHOBJICHA B 3HAYEHUE
True) KOMMEHTAPUU JIOJIZKHBI BBIBOJIUTHCS HE3ABUCUMO OT COCTOSTHUS
aTpubyTa disabled, a 10J] KOMMEHTapUEM JOJKHA 0TOOPaKkaThCst KHOIKA,
MO3BOJISTIONIAST TIEPEKJII0UYATE €ro coctostHre. Heo6xomMble M3MeHEHUSsT
npuBojsaTCs B ipumepe 13.9.

Mpumep 13.9 < app/templates/_comments.html: oTo6paxeHne
KOMMEHTapmeB

<div class="comment-body">
{$ if comment.disabled %}
<p></p><i>This comment has been disabled by a moderator.</i></p>
{% endif %}
{% if moderate or not comment.disabled %}
{% if comment.body html %}
{{ comment.body html | safe }}
{% else %}
{{ comment.body }}
{% endif %)
% endif %}
</div>
{% if moderate %}
<br>
{$ if comment.disabled %}
<a class="btn btn-default btn-xs" href="{{ url for('.moderate enable',

id=comment.id, page=page) }}">Enable</a>
{% else %}
<a class="btn btn-danger btn-xs" href="{{ url for('.moderate disable',
id=comment.id, page=page) }}">Disable</a>
{% endif %}
{%$ endif %}

[Tocsie BHeceHUsT 3TUX M3MEHEHUN BMECTO 3alPENeHHBIX KOMMEH-
TapueB TMoJb30BaTen OyAyT BUAETh KOPOTKWe Tpumedanus. Moje-
paropbl OYAyT BUJETh U IPUMEUAHUSI, U TEKCT 3alPEIIEHHBIX KOMMEH-
tapueB. JI7sT MOZIEPATOPOB O KaKIBIM KOMMEHTAPUEM Takke OyIeT
0TOOPAKATHCST KHOMKA, TEPEKJTIOYAIONAS COCTOSTHIE KOMMEHTAPUSI.
KHonka BbI3bIBA€T OAMH U3 IBYX HOBBIX MAPIIPYTOB B 3aBUCUMOCTHU OT
cocTosiHus KomMenTapus. OnpeziesieHust STUX MapHIPyTOB HPUBOAATCS
B mpuMmepe 13.10.
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Mpumep 13.10 < app/main/views.py: MapLIPYTbl NEPEKTIOYEHNS
COCTOSAAHNSA KOMMEeHTapusa
@main.route ('/moderate/enable/<int:id>")
@login required
@permission required(Permission.MODERATE COMMENTS)
def moderate enable (id):

comment = Comment.query.get or 404 (id)

comment.disabled = False

db.session.add (comment)

return redirect (url for('.moderate',

page=request.args.get ('page', 1, type=int)))

@main.route ('/moderate/disable/<int:id>")
@login required
@permission required(Permission.MODERATE COMMENTS)
def moderate disable (id):
comment = Comment.query.get or 404 (id)
comment.disabled = True
db.session.add (comment)
return redirect (url for('.moderate',
page=request.args.get ('page', 1, type=int)))

O6a MmapiipyTa M3BJIEKAIOT COOTBETCTBYIONIMH OOBEKT KOMMEHTa-
pust U3 06asbl JAHHBIX, 3allKCHIBAIOT B 1oJie disabled cooTBeTcTBYyMOIIEE
3HaUEHKE U 3allUChIBAOT 06BEKT 00paTHO B Gasy. B KOHIE OCylecTBIst-
eTcsl Tepeajipecariusg Ha CTPAHUILy MOJIEPUPOBAHUS KOMMEHTapueB (CM.
puc. 13.3). Eciu ipu 5TOM B CTpOKe 3arpoca ObLI 3aaH apryMeHT page,
OH BKJIIOYAETCS B OTBeT 1epeaapecaiuu. Knomnku B mabsone comments.
html BKJIIOYAIOT apIyMeHT page, 0TOMY Iepeapecariysl BBIIOJIHIETCS Ha
Ty K€ CTPaHUILY, T/le HaXO/IUJICS MOJIePATOp TepPejl MeJTYKOM Ha KHOTIKE.

O Ecnn y Bac yxe ecTb KOnva peno3nTopust C UCXOLHbIMU TEKCTaMU MPUSTOXEHUI
< c cawita GitHub, Bbl MOXeTe BbIMONHWUTL KOMaHAy git checkout 13b n nonyunts aty
BEPCUIO MPUITOXKEHUA.

ITa ryaBa 3aBepiiaer 0630p COMUATBHBIX 0COOEHHOCTEN MPUIOKEHHSI.
B creayrolieil riaBe Bbl y3HaeTe, Kak 9KCIOPTHPOBaTh (HYHKIIMOHATb-
HOCTB IpUJIoKeHus: B Bujie API, 4TOObI UM MOTJIM T10JIb30BAThCsI KJIMEHTHI,
OTJINYHBIE OT BeO-Opay3epos.
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806 Flasky - Comment Moderation e

Comment Moderation

8! john aminute ago
% Thank you!

miguel 2 minutes ago
Congratulations! This is a great article!

n miguel a day ago
This comment has been disabled by a moderator.

Thank you!

Enable

Puc. 13.3 < CtpaHuua MoaeprpoBaHMs KOMMeHTapueB



esa 14

[NpuKnaaHble
NporpaMmMHble
NHTepdenchl

B mocaenave roapl HabmogaeTCs TEHACHIMS TepeHoca Bee GOIbInel u
GOJIBIIIEI I0JTM TPUKJIAIHON JIOTMKI Ha CTOPOHY KJIMEHTa B COOTBETCTBUU
C apXUTEKTYPOH MOJHODYHKIMOHAIBHBIX HHTepHeT-puiokenuii (Rich
Internet Application, RIA). Corsacto RIA, ocHOBHOM (a MHOTIA U €/IH-
CTBEHHOI) (yHKITMEH cepBepa SIBJSIETCS Tiepejiadya KJIMEHTCKOMY TpH-
JIOXKEHUIO JIAHHBIX, M3BJIEKaeMbIX U3 XPaHUHIIA. B aToil Mogesnn cepsep
[PEBPALIAETC B 8e6-CayxcOy, NI NPUKIAOHOU NPOZPAMMHLLIL unmepghetic
(Application Programming Interface, API).

Cyl11ecTBYeT HECKOJIBKO IIPOTOKOJIOB, € TOMOII[BIO KOTOPBIX TTOJHO(DYHK-
[[IOHAJIbHbIE WHTEPHET-TIPUJIOKEHHSI MOTYT B3aUMOJEHCTBOBaTh ¢ BeO-
caysk6amu. ITporokosibl Bbi3oBa yaasieHHbix mpoienyp (Remote Procedure
Call, RPC), takoii kak XML-RPC u npor3Bo/IHbIii OT HETO YIIPOIIEHHBII
npoToKoJI gocTyna k oobekram (Simplified Object Access Protocol, SOAP),
GBIV TOMYJISIPHBI HECKOJIBKO JIeT ToMY Haszajl,. [ToszHee TosBIIaCh apXu-
TEKTypa [epeiauul perpeseHTatuBHOro cocrostiust (Representational State
Transfer, REST), cTaBinas 6oJiee mpeAouTUTeIbHOM 1151 BeO-TIPIIOKEHNI
13-3a TOTO, 4YTO OCHOBaHa Ha 3HaKoMmoll mozean World Wide Web.

OpeiivBopk  Flask mpeanbHo moaxoauT s cosmanus BeG-cayskO
RESTful 6maromapsi cBoeii jierkoBecHoil 1pupoze. B aToil riaBe Bbl
ysHaere, Kak Ha ocHose Flask peammsosats RESTful APIL

BeeaeHve B REST

B cBoeii quccepraru' gokrop Poit @uaaunr (Roy Fielding) BBesn noms-
tHe apxurekTypHoro ctusig REST ayia Be6-ciry:KO 1 Iepeuncin mecTb
OTIPEIEIISIONINX XapaKTePUCTHK:

! http://bit.ly/REST-fielding.
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KJIHEHT-CEPBEP — MEXK/Y KJIUEHTOM U CEPBEPOM JIOJIKHO OBITH sIC-
HOe pas/ieIeHue;

OTCYTCTBUE TIOJIEPKKI COCTOSTHUS — 3aITPOC, OTIIPABJISIEMBIH KITH-
€HTOM, JIOJKEH COJIEPKaTh BCO HH(MOPMAIINIO, HEOOXOAUMYIO JIIst
ero o6paboTku. CepBep He J0JIKEH XPaHUTh KaKyo-1u60 nHbOp-
Mo O COCTOSTHUH KJIMEHTA MEK/Ty 3aIIPOCaM;

O KaIMIMPOBaHWE — OTBETHI, BO3BPAIlaeMble CEPBEPOM, MOTYT OTMe-
YaThCsl KaK KIIIMPYEMble WM HEKAIIMPYyeMble, YTOObI KJIUEHTHI
(M TPOMESKY TOUHBIE TTPOTPAMMHBIE KOMITOHEHTBI MEK/LY KITMEeH-
TOM M CEpPBEPOM) MOTJIM MCIOJb30BATh KIMIMPOBAHUE JIJIST OTITH-
MUBAIHT;

O oxHOPOAMHBIHN HHTEP(hENC — TPOTOKOI, TIOCPEACTBOM KOTOPOTO KJIH-
eHTBI OYIyT 06paIaThCst K PpecypcaM cepBepa, M0JKeH ObITh XOPOo-
110 OTIPe/IesIeH M CTaHAapTH30BaH. YacTo B poJi TAKOTO TTPOTOKOIA
ncrnombayetcst mporokon HTTP;

QO MHOTrOypOBHEBasI CHCTEMa — 10 Mepe HeOOXOAUMOCTH, JIJIST TOBbI-
IEHUsT TPOU3BOAUTETBHOCTH, HAJICKHOCTH U MacIITabuPyeMOCTH,
MKy KJIUCHTAMU U CePBEPaMK MOTYT J100aBJISIThCSI TIPOKCH-CEP-
BEPBI, KA UJIH TITIO3bI;

O ko 110 TpeOOBAHWIO — KJIIUEHTBI MOTYT 3aTPysKaTh ¢ cepBepa I0MOJ-
HUTEJIbHBIN KO/ /IJIST BBITIOJTHEHNS B CBOUX KOHTEKCTaX.

Bce cyuwiee gaBnsieTca pecypcamu

[TousiTHe pecypc sTBASETCS OCHOBOIOJIATAIONINM B aDXUTEKTYPHOM CTHJIE
REST. B atom koHTEKCTE TI0/] pECypCOM TIOIPA3yMEBAETCS DJIEMEHT TIPEJI-
MeTHOI obJsracTu puiokeHnst. Harnpumep, moJib3oBaTelin, cOOOIEeHUsT U
KOMMEHTapUK — BCE HTO B IPUJIOKEHUH OJIOTHHTA SABJISIETCS PECYPCAMIL

Kaxxnprit pecype nomxen nmers yaukamabHbiii URL, mpeacrasmsronmii
ero. Tax, B IpuIosKeHnU GJI0THHTa COOOIIEHIe MOKET ObITh IIPECTABIEHO
anpecom URL /api/posts/12345, tne 12345 — yaukanbHbl njieHTH(GUKA-
TOP COOOIIEHNS, TAKOW KaK 3HaYeHHe IIEPBUYHOTO KJfoua B 6ase JaHHbIX.
Dopmar uim copepsxkumoe URL He mmeer GOIbIIOrO 3HaUeHUsT; 3SHaUEHUE
HUMeeT JIUIIb YHUKAIbHAS UCHTU(DUKAIINS KaXkKI0TO Pecypca.

Kostekiust Bcex pecypcoB OJIHOTO KJjacca TakkKe JO0JKHA UeHTH(hu-
nuposarbes aapecom URL. Hanpumep, URL koiekiy cooOieHnii Mor
Ob1 uMeth BUJ /api/posts/, a URL KoJUIeKIMKu BceX KOMMEHTAPUEB MOT
Obl BBITJISAETD Kak /api/comments/.

API moxer Takke onpenensiTh Koekiun aapecoB URL, mpencras-
JISTIONIUX JIOTHYECKHUE TIOJIMHOXKECTBA PECYPCOB OJHOrO kKiacca. Ha-
nprUMep, KOJUIEKIMIO BCeX KOMMEHTapueB K cooduienuio 12345 mor 6ol
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npenctaBisaTh aapec URL /api/posts/12345,/comments/. Onpenenenne
agpecoB URL, mpezacTaBisionnx KOJIEKIINU PECYPCOB, KOTOPBIE 3aBep-
IAIOTCST CUMBOJIOM KOCOM YePTHI, SIBJISIETCS PACIIPOCTPAHEHHOM TTPAKTH-
KO, TaK KaK 9TO TIPUIAECT UM BUJL «TTATIKI>.

MomHuTe, uto Flask no-ocobomy MHTEPNPETMPYET MapLUPyThl, OKaH4YMBalO-

© wmecs CMMBOJSIOM KOCOW 4epTbl. Ecnn knueHT obpatutcs no agpecy URL 6e3
3aBepLialoLwero CMMBOMa KOCOW 4epTbl U €OMHCTBEHHbIM COOTBETCTBYIOLLMM
MapLLPYTOM Ha cepBepe 6yaeT MapLIpPyT C KOCOI YePTOW B KOHUE, Toraa Flask aB-
TOMaTMYeCKM BbINONHUT Nepeaapecaumto Ha aToT URL. B o6paTHOM cnyyae nepe-
agpecaumst He BbINOJHAETCS.

MeTtopabl 3anpocos

[Tocwinast cepsepy 3amnpoc, ¢ nomoibio URL kimeHTcKoe mpuiokeHue
omnpesessier TpedyeMblil PECYPC, a ¢ MOMOIIBI0 METOA — JKEJTaeMyIo Olle-
paruio. YTo6bI IIOIYYUTh CIUCOK JOCTYIHBIX COOOIIEHHI B OJI0re, KIMEeHT
JOJKEH TIocTaTh GET-3armpoc 1o agpecy http://www.example.com/api/posts/,
a 4ToObI J06ABUTH HOBOE COOOIIEHKEe — MOCaaTh POST-3aIIPpOC TI0 TOMY JKe
aJIPeCy € COMEPKUMBIM COOOIIEHHST B TeJie 3ampoca. UToObI MOJyUUTh CO-
obrerne 12345, KIMEHT JIOJIKEH TocIaTh GET-3a1poc 1mo aapecy http: //wi.
example.com/api/posts/12345. B tabu. 14.1 mepednciieHbl METO/IBI 3aITPOCOB
U UX Ha3HAueHUe, KOTOPbie YacTo ucnonbaytorcess B RESTful APT.

Tabnuya 14.1. HTTP-metoas! 3anpocos B RESTful API

Kopn
3':':;:?5‘ Llenb OnucaHune COCTOSIHUS
HTTP
GET OToenbHbiv | MonydeHre pecypca 200
pecypc
GET Konnekums | MNonyyeHne Konnekumm pecypcos (unm ogHom | 200

pecypcoB | CTpaHuLbl, ECAN CEPBEP peanna3yeT nocTpa-
HUYHBIA JOCTYN)

POST Konnekums | CosgaHue HOBOro pecypca n gobasneHune 201
pecypcoB | ero B konnekunio. Cepsep onpeanenset URL
0151 BHOBb CO31aHHOM0O pecypca 1 BO3Bpa-
waeT ero B 3aronoske Location

PUT OTaenbHbi | MaMeHeHne cyliecTByiollero pecypca. Mpu | 200
pecypc XenaHuM 3TOT MeToA, MOXHO TakXe UC-
Nonb30BaTh A5 CO34aHNS HOBbIX PECYPCOB,
Korga KnMeHTy paspelueHo onpegenats URL
BHOBb CO3[IaHHOI0 pecypca

DELETE OTaenbHbiv | YoaneHve pecypca 200
pecypc
DELETE Konnekuus | YoaneHue Bcex pecypcoB B KONEKLUN 200

pecypcos
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O ApxutekTypa REST He TpebyeT peanmsaumm BCEX METOLOB /15 BbINOJIHEHUS One-

< pauwmii c pecypcamu. ECnm KnMeHT 3a8encTByeT MeTO, He NOAAEPXMBAEMbIN ANS
[AHHOro pecypca, OH Nony4nT B OTBET Ko, cocTosiHus 405 «Method Not Allowed»
(meTon, He nopaepxuBaetcs). PpelimBopk Flask obpaboTaeT aTy oLLMOKY aBToMa-
TUHECKW.

Copepxumoe 3anpocoB U OTBETOB

Pecypcol 1iepeaioTcst MeKy KJIMEHTOM U CEPBEPOM B TeJie 3arpoca Uin
orBeta, HoO REST ne onpenensier hopmat npencrasienus pecypcos. [liis
nepegaun nHpopmarmu o popmaTe TIPeCTABICHUS pecypca B 3arpoce
WJIA OTBETE MCIIOJIb3YETCsT 3aroI0BOK Content-Type. UToOBI JOTOBOPUTHCS
o (opmare, TOAAEPKIBAEMOM 00EUMI CTOPOHAMI, KJIMEHTOM U CepBe-
POM, HEPEIKO UCITOb3yeTCs CTaHAAPTHBI MEXaHU3M COOOIIEHUST TIPel-
nmouteHunii B mpotokose HTTP.

Hawu6ostee yacto miis Bzaumozeiicterii ¢ Be6-ciryskbamu RESTful ucrosib-
syiorca aBa (opmata: dopmar samcu o0bekToB JavaScript (JavaScript
Object Notation, JSON) u pacumpsiembiii ssbik pasmerku (Extensible
Markup Language, XML). /I moaHodyHKINOHATBHBIX BeO-IIPUIIO-
JKeHUll HamboJsiee mpuBJeKare bHbIM BoIrystuT opmat JSON, moromy
YTO OH TECHO CBsI3aH ¢ JavaScript, SI3bIKOM KJIHEHTCKUX CIIEHAPHUEB B BeO-
Opaysepax. B namewm npumepe peanusaiun API pis npuioxkennst 6J10-
rutra coobienue B hopmate JSON MOKHO OBLITO ObI TIPEJACTABUTD, KAK
MOKA3aHO HUKE:

"url": "http://www.example.com/api/posts/12345",
"title": "Writing RESTful APIs in Python",
"author": "http://www.example.com/api/users/2",

"

"body": "... 3Iecb HaXOOUTCS TEKCT CTATbA ...",
"comments": "http://www.example.com/api/posts/12345/comments"

O6paTtuTte BHUMaHUe, 4TO T0Js url, author u comments B coobiieHum
BbIIIIE TIpefcTaBIeHbl moaHbiMKu ajzipecaMmun URL coorBercTBytonux pe-
CYPCOB. ITO BAXKHO, IIOTOMY 4YTO ¢ 1OMOIIbio 3TuX URL kameHT cMoskeT
MOJIYYUTh HOBBIE PECYPCHI.

B xopomo cipoextupoBantabix RESTful API kimeHTy moctaTtodHO
3HATh JUIIb Heckosibko URL pecypcoB BepxHero ypoBHsI U T0JIy4aTh Bee
OCTATbHOE U3 CCBITOK, BKIIOYAEMbBIX B OTBETHI, MOMOOHO TOMY, KaK deso-
BEK MOKET OTKPbIBATD BCE HOBbIE CTPAHUILBL, IEJIKAS 110 CCBLIIKAM, UMelo-
MIMMCS Ha YK€ U3BECTHBIX €My CTPaHUTIAX.
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Moppepxka Bepcumn

B TpajiMIinOHHBIX CepBEP-TIEHTPUYHBIX BEO-TIPUIOKEHUSAX CEPBEP MMEeT
MOJTHBII KOHTPOJIh HaJl puIokeHreM. Korma pa3spaboTaiKi BHOCIT Ka-
Kue-1ub0 U3MEHEHUs, yCTAHOBKU HOBOW BEPCUU JIOCTATOUHO, YTOOBI 06-
HOBUTD MIPUJIOKEHIE Y BCEX MTOJIb30BATENIEN, IOTOMY YTO TajKe Ta Y4acThb
MPUIIOKEHNsT, KOTOPas BBHIMOJHSETCS B BeO-Gpaysepax Moib3oBaTee,
BCe PABHO 3arPy’KaeTcsi C cepBepa.

B curyaruu ¢ moaHOMYHKIIMOHAIBHBIMU BEO-TPUI0KEHUSIMU 1 BeO-
cary:k6amu Jiesia 00CTOSIT HECKOJIBKO CIIOKHEE, TOTOMY YTO YacTO KJIU-
eHTHI pa3pabaThIBAIOTCS HE3aBUCHMO OT CEPBEPHON YacTH, BO3MOKHO
naxke Apyrumu JogbMu. [IpeicTaBbre CHUTYAIMio, Korja BeO-cayskba
RESTful ucnonbsyercst pa3nuaHbIME KJIHEHTaMU, BKJIOUYas BeO-Opay-
3epbl U IPUJIOKEHUS st cMapTdoHoB. Ecyii ciieHapuii, BBITIOTHSIEMBIT
B BeO-Opaysepe, MOKHO OOHOBUTH Ha CepBepe B 11000I MOMEHT, TO IIPU-
JIOJKEeHME B cMapT(OHEe Heslb3st OOHOBUTH TPUHYIUTENBHO — BJIAJEICI]
cMaprdoHa J0JIKeH, KaKk MUHUMYM, Pa3peliuTbh Takoe OOHOBJIEHHE.
Kpome Toro, gasxke ecyiu Biajesel] cMapToHa caM 1MoKeIaeT OOHOBUTh
MPUITIOKEHE, HEBO3MOKHO 06ECTIeUNTh MOSIBIICHUE OOHOBIEHHOTO MPHU-
JIOJKeHUs JiJisd cMapT(oHa BO BCEX Mara3unax u IeHTpax pacipocrpane-
HUsI TPUJIOKEHUN OJHOBPEMEHHO C Pa3BEPTHIBAHNEM HOBOW BEPCHH HA
cepBepe.

TITo sTuM puurHaM BeO-CIysKObI JOJEKHBI OBITH GOJIee TOJEPAHTHBIMU,
yeM 0ObIYHBIE BEG-TIPUTOKEHUS, U MOJIEPKUBATH CTapbIe BEPCUU CBOUX
kineHToB. Hepeiko ata mpobiieMa pemnraeTcst myTeM BKJIIOUYEHUsT HOMe-
pa Bepcuu B anpeca URL Be6-ciryx0b1. Hanpumep, nepsast Bepcust BeO-
caysk0pI 610rHra MOTJIa OBl 00eCIIeYnBaTh AOCTYII K CIIUCKY COOOIEHNI
no azgpecy /api/vl.0/posts/.

Brutouenne Homepa Bepcun B URL BeO-ciryKObI TIOMOKET MPEIO-
CTABJISITH HOBBIE BO3MOKHOCTU HOBBIM KJIWEHTAM ¥ TIPOIOJIKATH TTO-
JEepPKUBaTh CTapbiX KJaneHTOB. OOHOBIEHUE CIYKObI OJIOTHHTA MOTJIO
Obl TIPUBECTH K M3MEHEHUIO TIPEACTaBJICHUS coo0leHnit B (dopmare
JSON. B arom ciryuae BeO-ciyskba MOTIa ObI 9KCITOPTUPOBATH COOOTIE-
Hus B HOBOM (hopmare 1o aapecy /api/vl.l/posts/, coxpaHuB mocTyt
K coobreHusM B 6osiee crapom ¢opmare JSON mo azpecy /api/vl.0/
posts/. C aToro MoMeHTa cepBep OyaeT obeykuBarh Bee cson URL st
Bepcuit vl.1 mvl.0.

XoTs nopaepKKa MHOKECTBA BEPCHI YBEJINYNBAET CI0KHOCTD COTIPO-
BOJK/ICHVSI, MHOT/IA 9TO €AMHCTBEHHBIH c110co6 06ecieunTh JanbHeiiee
pasBUTHE IPUJIOKEHNSI, HE BBI3BIBAsI TPOOJIEM Ha CTOPOHE KJIUECHTOB.
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Beb-cAy)kbbl RESTful Ha ocHose Flask

OpeiimBopk Flask cymiectBenHo yrporaer cosnanue BeO-ciry:x6 REST-
ful. /Tt 0ObsIBIIEHIST MAPIIPYTOB, 9KCIIOPTUPYEMBIX BEO-CITY;KO0iT, MOK-
HO HCITOJIb30BaTh YK€ 3HAKOMBII JeKopaTop route () ¢ ero Heobst3aTelib-
HBIM aprymenToMm methods. Pabora ¢ gannbivu B hopmate JSON Taxke
He TPE/CTABJISIET CJIOKHOCTEH, MOCKOIBKY TaKue JaHHble, MoydaeMble
BMECTE C 3a1POCOM, ABTOMATHUECKHU CTAHOBSITCS JIOCTYTIHBI B BUJIE CJIOBA-
ps request.json, a 4ToObI IPe0OPa3OBaTh CIOBAPD C JAHHBIMU JIJIs OTBETA
B opmat JSON, 0CTATOUHO JIUIITH BOCIIOTIH30BATHCS BCIIOMOTATEIBHOM
ynaxumeit jsonify().

B caenyiomux pasmenax 6yer mokasaHo, Kak MOXKHO J0GaBUTH B ITPHU-
noxenne Flasky Be6-caysx6y RESTful, kotopast gact kanentam gocTyi
K COOOIIEeHNsIM B 6JIOTE U IPYTUM COMYTCTBYIOIUM PECYPCAM.

CospaHue makeTta API

Mapuipytsl, cBssantbie ¢ RESTful API, obpasyior camocrosiTenbHOE
HOAMHOKECTBO, [TOITOMY MTOMECTUM UX B COOCTBEHHBI MakeT, YTOOBI
JIOTUYECKH OTAEJNUTh WX PeaJn3alnio OT OCTAJBHOW YacTH IMPHUIOKe-
Hust. Obmas crpykrypa Maketa APT BHYTpY NPUIOKEHK TIpe/cTaBIeHa
B ipuMepe 14.1.

Mpumep 14.1 < CtpykTypa maketa API

|-flasky
|-app/

[-api 1 0
[-__init_ .py
|-user.py
|-post.py
| -comment.py
|-authentication.py
|-errors.py
| -decorators.py

O6paTuTe BHIMAHNUE, YTO B MMST TTAKETA, NCTTOIB3YEMOTO JIJIsT OPTaHNU-
sarmu AP, Brimouen Homep Bepenn. Korma motpebyeTcst BBECTH HOBYIO
Bepenio API, ero moiep:kKy MOKHO OY/IET Peaqn30BaTh B BU/E APYTOTO
MaKeTa, ¢ IPYruM HoMepoM Bepenu, u 06a API OyayT mopmepkuBaThest
OJTHOBPEMEHHO.

lannbrii maket AP peanusyer kaxiplii pecypc B Bujie OT/IEJTbHOTO MO-
nyJisg. B Hero Takske BKIIIOYEHBI MOJIYJIH, PEIatolniue 3aa4i ayTeHTrhu-
Karuu, 00paboTKN OMIMOOK U PEaTU3YIOIIIe JOOJTHUTEIbHbIE IEKOPATO-
pol. B mpumepe 14.2 npuBoAnTCS KOHCTPYKTOP MaKeTa.
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Mpumep 14.2 < app/api_1_0/__init__.py: KOHCTpPyKTOP MakeTa API

from flask import Blueprint

api = Blueprint('api', _ name )

from . import authentication, posts, users, comments, errors
Peructpanus makera API mokasana B mpumepe 14.3.

Mpumep 14.3 < app/_init_.py: pernctpaumsa maketa API

def create_app(config name) :
...
from .api 1 0 import api as api 1 0 blueprint
app.register blueprint(api 1 0 blueprint, url prefix='/api/v1.0")
...

O6paboTka owmnbOK

Be6-cayx6a RESTful undopmupyer kinenTa o pesysbratax o6paboTu
3aI1poca, OTIIPaBJIsisa 0TBeT ¢ cooTBeTcTBYIONMM HTTP-k0oz0M cocTogHUs
U JTIOOBIMU JIOTIOJIHUTEIbHBIME JIAHHBIMHE B TeJie 0TBeTa. Kozibl cocTosHS,
KOTOPbIE KJIMEHTbI 00BIYHO O/KHUIAIOT HOJYYUTD OT BeO-CIIyKObI, [Iepednc-

JIeHbl B Tabu1. 14.2.

Ta6anua 14.2. HTTP-ko4bl COCTOSIHUSI, OObIYHO BO3BpaLyaeMble
Beb6-cnyxbamun

HTTP-kopn

COCTOSHUS Uma OnucaHune

200 OK 3anpoc BbIMNOMHEH YCMNELIHO

201 Created 3anpoc BbIMOJIHEH YCMNELLIHO, N HOBbIN PECYpPC
6naronony4yHo co3paH

400 Bad request OWnNBOYHBIV NN NPOTUBOPEUNBBLI 3aNpPOC

401 Unauthorized 3anpoc He coaepXxnT nHopmMaumo
006 ayTeHTudmKaumm

403 Forbidden MHdopmaumm 06 ayTeHTUdMKaLmm, nepesaHHom
C 3arnpocoM, HeOCTaTOYHO AJ19 BbIMOSHEHUS
3anpoca

404 Not found Pecypc, ykasdaHHbIn B URL, He HaipeH

405 Method not allowed | MeToa 3anpoca He nogaepXnBaeTcs
0151 yKa3aHHOro pecypca

500 Internal server error | B npouecce 06paboTkm 3anpoca BO3HMKNA
HeoXuaaHHas ownodka

O6paborka komoB 404 u 500 mpezxcrabiaser HeGObIIYIO IPOOIEMY,
B TOM CMBICJIE UTO 06paboTunKY 3TUX omnOOK B ppeiiMBopke Flask Bos-



[AaBa 14. MNpuKAaAHBIE NPOrpaMMHble MHTepdencsl < 211

BpamaioT ¢ aTumMu Koglamn HTML-oTBeTsI, KOTOpbIe MOTYT HElTpaBUJIBHO
UHTEPIPETUPOBATHCS KIUEHTOM.

Onun us c11oco60B 06ECIEYNTh CO3JAHNE OTBETOB, MOAXOMSIINX IS
JIIOOBIX KIUEHTOB, — ceaTh 00paboTYNKN ONIOOK afalTHPYEMbIMU IO
dbopmar, 3arpouieHHbIil KIMEHTOM. DTOT IIPHEM Ha3bIBAETC COOOUCHUCM
npednoumenuii. B npumepe 14.4 nokasaH ycoBepIIEHCTBOBaHHbII 0Opa-
6orunk ommbku 404, BosBpamiatonuii oteer B popmare JSON KirmeHTaM
BeO-caryk0b1 1 pasmerky HTML Bcem octanbibiM. O6paboTdnk ommbKm
500 peasn3oBaH aHAJIOTHTYHO.

Mpumep 14.4 < app/main/errors.py: 06paboTyYnKn OLWNBOK,
YUYUTbIBAOLLME NPEANOYTEHNS KITMEHTOB

@main.app errorhandler (404)
def page_not found(e):
if request.accept mimetypes.accept json and \
not request.accept mimetypes.accept html:
response = jsonify({'error': 'not found'})
response.status code = 404
return response
return render_ template('404.html"), 404

Hosast Bepcust 06paboTunka MpOBEPsieT 3ar0JIOBOK Accept 3armpoca,
koTopslil dpeiimBopk Werkzeug nexomupyer B 00beKT request.accept
mimetypes, M OmpeesisieT, B KaKoM hopMare KIUEHT XOTe Obl TOJYIUTh
orBeT. O6BIYHO Gpay3epsl He HAKJIAIBIBAIOT OTPAaHNYEHNH Ha (hopMar oT-
BeTa, MoaToMy faHHbie B hopmare JSON Bo3BpamaroTcst TOIbKO KINEH-
TaM, TOTOBBIM IPUHUMATD JJaHHbIe B (hopmaTe JSON U He TOTOBBIM TIPHU-
HUMATD TaHHBIX B (hopmate HTML.

OcTanbHble KOJBI COCTOSTHUN TeHepupyioTcst BebG-cayx60il sSBHO,
MO9TOMY MX MOKHO PeajiM30BaTh B BUJIE BCIIOMOTaTeJIbHbIX (DYHKIMI
BHYTPHU MakeTa, B MojyJie errors.py. B npumepe 14.5 rnokaszana peasn-
sanus ombru 403 error; ocTasbHble Pealn30BaHbl AHAJTOTMYHBIM 00-
pasoM.

Mpumep 14.5 < app/api/errors.py: 06paboTynk koga cocTosiHnsA 403
ans APl Be6-cnyx0bl
def forbidden (message):
response = jsonify({'error': 'forbidden', 'message': message})
response.status_code = 403
return response

Tenepp GYyHKIMU OPEACTABIEHUA B BeO-CIyxK0Oe MOI'YT BBI3bIBATh TH
BCIIOMOraTe bHble (YHKIUH /I BO3BpaTa cOoOIIeHnii 06 ommbKax.
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AyteHtTudunkaumsa nonb3oBatesien ¢ NOMOLLbIO
Flask-HTTPAuth

Be6-cary k661, 101060HO OOBIYHBIM BEO-TTPHUIIOKEHHUSIM, JTOJIKHBI 3a00THTh-
cst 0 3amuTe MHOOPMAIIUU U TAPAHTUPOBATH HEBO3MOKHOCTH HEABTOPU-
30BaHHOrO goctyna. Iloaromy moaHobyHKINOHAIbHbIE WHTEPHET-TIPH-
JIOKEHUSI JIOJIKHBI 3alPAlIUBaTh Y MOJIb30BATENSI €r0 UMsI U apoJib U
nepesaBaTh UX Ha CEPBEP JJIST IPOBEPKU.

Kak ormeuasoch Bblle, ogHOH U3 ocobennocreil Beb-cayx6 REST-
ful siBsisiercst orcyTeTBHE MHDOPMAIIUT O COCTOSIHUU, & HTO O3HAYAET, YTO
cepBep He XPAHUT HUKAKOW MHMOPMAIMH O KJIHEHTE MEK/Y 3aPOCAMIL.
KirreHThI 06s13aHbI TIOCTABJISATH BCIO WH(MOPMAIHIO, HEOOXOIUMYIO [IJIst
BBITTOJIHEHUST 3a11POCA, B CAMOM 3aIIPOCE, IOATOMY BCE 3AIPOCHI JIOJIKHBI
BKJIIOYATh HH(MOPMAIIHIO [T Ay TEHTU(DUKAIINHT [10JTH30BATEJISI.

Texymiast nozziep:kka ayreHTudUKAINT U aBTOPU3AIMN HA OCHOBE pac-
mupenust Flask-Login XpaHuT TaHHbIE B TOJIb30BATEIBCKOM CEAHCE, PEaIv-
30BaHHOM B Bujie cookie — HeGoIbIIOro GJ0Ka AaHHbIX, — 110 YMOJIYAHUIO
XPaHsIIEMCsT Ha CTOpOHe KinenTa. To ecTh Ha CTOPOHE cepBepa He XPaHUT-
sl HUKaKO# MHMOPMAITMHI O TI0JIb30BaTeJe — BCSI OHA HAXOJUTCS HA CTOPO-
He KieHTa. Kasaaoch Obl, TaKasi OpraHU3alliist MOJTHOCTBIO COOTBETCTBYET
TpeboBanusaM apxutektTyproro ctusist REST, Ho 9T0 He Tak, MOTOMY 4TO UC-
nosb3oBanue cookies B Be6-cirysx6ax RESTful MoskeT ocio:KHUTD peasmsa-
WO KJIMEHTOB, OTJINYHBIX OT BeG-OpaysepoB. 1o aToll mpuymHe perieHe
Ha OCHOBe cooKkie 0OBITHO PACCMATPUBAETCST KAK HE CaMOE YIAUHOE.,

@ TpeboBaHne REST He xpaHUTb MHPOPMALMIO O COCTOSIHMM Ha CTOPOHEe cepBepa
MOXEeT NnokasaTbCs U3NNLLIHE CTPOrMM, HO OHO He SIBNSIETCS Yber-TO MPUXOTbIO.
CepBepbl, He xpaHsLLMe MHPOPMaLMIO O COCTOSHMM, NErKo NoAAATCs MacLuTa-
6upoBaHuio. Korga pacnpeaeneHHOe NpuiioxXeHne, BeiNOHSIOLEECS Ha HECKOJTb-
Knx cepBepax, XpaHuT MHOOPMALMIO O KJIMEHTaX, OHO BbIHYXAEHO 1CMOJIb30BaTb
00LLMIA K3LU, AOCTYMHbI BCEM CEpPBEPaM, UM rapaHTUPOBaTh, YTO HA MPOTSXKEHUN
BCEro ceaHca 3anpockl OT OLHOrO 1 TOro Xe knveHTa 0yayT o6pabaTbiBaTbCs 04~
HUM 1 TeM xe cepBepom. O6a 3TUX PELLEHNS BECbMa CJIOXHbI B peann3awum.

Tax kak apxurextypa RESTful ocHoBaHa Ha puMeHEHUH TIPOTOKOJIA
HTTP, HTTP-aymenmugurayus okasbiBaeTcss HamboJiee IPeANoYTH-
TEJIBHBIM CIIOCOGOM Tepefiaul YIETHBIX JaHHbIX. [P MCIoNb30BaHUN
Mexanusma HTTP-ayrentudukanun yyetHble AaHHble IepPealoTcs B 3a-
rojioBke Authorization.

Mexanusm HTTP-ayrenrudukaim 10CTaTOYHO IIPOCT, YTOOBI MC-
I0JIb30BaTh €r0 HeIoCPeNCTBeHHO, ofHako paciuuperne Flask-HTTP-
Auth mpenocraBisier ere 6omee ymo6HOe pelieHye, CKPHIBAOIEe TOH-
KOCTU B3auUMOJIeIICTBUA € IIPOTOKOJIOM 3a AEKOPaTOPOM, IIOXOKUM Ha
nexoparop login required us pacmupenus Flask-Login.
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Yeranosuth Flask-HTTPAuth MoskHO ¢ OMOIIBIO Y THIUTHI Pip:

(venv) $ pip install flask-httpauth

YT06bI MHUIMAIU3UPOBATh pacliipenue as ucnoabzosanus HTTP-
ayTeHTH(UKANMK B peknMe Basic, HyXHO co3math 0OBEKT Kiacca
HTTPRasichuth. Kak u Flask-Login, pacumupenue Flask-HTTPAuth we ne-
JIaeT HUKAKWUX MTPEION0KEHUI O TIPOTIe/Iype TPOBEPKU YUETHBIX JAHHBIX,
MO9TOMY 9TH JAHHbBIE TepenaioTest (GyHKIMKU 0OpaTHOTO BbI30Ba. B mpu-
Mepe 14.6 1oKa3aHo, KaK BBITOJTHSAETCS WHUIUAIU3AINS PACITUPEHUS,
W TPUBOAUTCS (QDYHKITNS TPOBEPKU YUETHBIX TAHHBIX.

Mpumep 14.6 <+ app/api_1_0/authentication.py: nHnunannsayus
Flask-HTTPAuth

from flask.ext.httpauth import HTTPBasicAuth
auth = HTTPBasicAuth()

Cauth.verify password
def verify password(email, password):
if email == '":
g.current user = AnonymousUser ()
return True
user = User.query.filter by(email = email) .first()
if not user:
return False
g.current user = user
return user.verify password(password)

Tak Kak 9TOT THTI ay TeHTU(DUKATINH GYIET UCTTOMB30BATHCST TOTBKO B PaM-
kax Makera API, pacumpenue Flask-HTTPAuth uaunuamusupyercsa B na-
KeTe 9TOTO MaKeTa, a He B TaKeTe IPUJIOKEeHNUS, KaK IPyTHe PACIINPeHNs.

[TpoBepka azmpeca aJTeKTPOHHON TOUTHI W TAPOJIST OCYIIECTBISETCS
C TIOMOIIIbIO UMEIOIIeNCsT oAePKKY B Moziesn User. DyHKIUS IpOBepKU
BO3Bparaet True, IpOBEpKa YBEHUATIACh YCIIEXOM, 1 False — B IPOTUBHOM
cayuae. [lommepsknBaercs Tak:ke MACHTH(DIKAIIS aHOHUMHOTO TOJTB30-
BaTeJIsI, [IJis1 Yero KJIIUEHT JOJIKEH OTIPABUTH ITYCTOU a/[pec AJIeKTPOHHON
MOYTBI.

DyHKIMS TPOBEPKU COXPaHsieT HHMOPMAIIO 00 ayTeHTHHOUITNPOBAH-
HOM TOJIb30BaTeN e B MI0GATBHOM 06BEKTE g, 4TOObI Mo3/iHee (hYHKIHSE
IIPeJICTABIEHIS MOTJIA TOJIYIUTD K Helt octytr. O6patuTe BHUMaHUE, 4TO
IJIST aHOHUMHBIX T10JIb30BaTe el (GyHKINS TPOBEPKHU BO3BpaIaeT True u
coxpausieT B g.current user sKseMILISIp Kjacca AnonymousUser.

[MockonbKy y4eTHble AaHHbIE NOb30BaTENSA MOCTYNAOT B KAXA0M 3anpoce, O4eHb
BaXKHO 06ecneynTb AOCTYMHOCTb BCEX MapLlipyToB APl TONbKO NMpu MCMNOIb30Ba-
HUK 6e3onacHoi Bepcun npoTtokona HTTP, 4yToObl BCe 3anpockl U OTBEThbI Nepe-
[laBannchb No ceTu B 3allnMdpoBaHHOM BUAE.
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B carygae onmGKku ayTeHTH(GUKAIINET CEPBEP BO3BPATIAECT KIMEHTY OMING-
Ky 401. Pacummpenue Flask-HTTPAuth crioco6Ho aBromMaTyecku reHepu-
POBaTh OTBET C HTUM KOAOM OLIMOKH, HO, YTOOBI 00€CIIeunTh eAnH000pasue
C APYruMH cOOOIIeHUsAMHU 00 ommbKaX, BO3BpallaeMbIMU BeO-C1y KO0,
CO3aHNE OTBETAa MOJKHO PEaN30BaTh, KaK IOKa3aHo B mpuMepe 14.7.

Mpumep 14.7 < _app/api_1_0/authentication.py: 06paboTumk onMbOoK
ona Flask-HTTPAuth

Cauth.error handler
def auth error():
return unauthorized('Invalid credentials')

JL1s1 3aIU T MapIIPyTOB MOKHO UCIIOIB30BaTh IeKopaTop auth.login
required:
Qapi.route('/posts/')
@auth.login required
def get posts():
pass

Ho, mockosibKy B Tako 3amiuTe HYKIAIOTCS BCE MApIIPYThl B MaKe-
Te, eKkopartop login required MOXKHO HPUMEHUTH TOJIBKO K 06pabOTUHKY
before request, kak noxasano B npumepe 14.8.

Mpumep 14.8 < app/api_1_0/authentication.py: o6paboTumk
before_request c ayteHTndurkaumen

from .errors import forbidden error

@api.before request
Cauth.login required
def before request():
if not g.current user.is anonymous and \
not g.current user.confirmed:
return forbidden ('Unconfirmed account')

Temeps ayrentudukaiyst GyAeT BBITOTHITHCS ABTOMATHYECKH JIJIsT
BCEX MapIIPyTOB B MakeTe. B kauecTse 10110 IHUTEIBHON Mepbl Oe3omac-
HOCTH 06paboTumk before request oTBepraer 3ampocsl OT ayTeHTUDUIN-
POBAHHBIX II0JIb30BaTEEl, He MOATBEPAMBIINX PETUCTPALIMIO.

AyteHTuduMKauma Ha OCHOBE MapKepoB

KJyveHTpI 10JKHBI OTIIPABJIATD YYeTHbIE JIaHHbIe I ayTeHTUMUKaInu ¢
Kak/IbIM 3anpocoM. UTo6bl n3beskath HeoOXOAMMOCTH TIOCTOSHHO Mepe-
JlaBaTh YSI3BUMYI0 WH(OPMAIMIO, MOKHO BOCIIOJIb30BATHCA PELICHUEM
ayTeHTU(GUKAIUKA Ha OCHOBE MapKEPOB.
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B sTOM cyyae KIMeHT TiepesiaeT yueTHBIE JIaHHbIE HA CHEIWATbHbBIN
anpec URL, renepupyiomuii mapkepst ayrentudukaiuu. [Toayuus Takoi
MapKep, KIMEHT MOKET MCIOJIb30BATh €ro JIJIsT Ay TeHTH(hUKAIIMK 3a1po-
COB B3aMeH y4eTHbIX JaHHbIX. [To coobpaskeHnsIM 6E301IaCHOCTH, MapKe-
Pl UMEIOT OTpaHUYEHHBIN CpoK jelicTBusd. Korma cpok jefictBusi Map-
Kepa 3aKaHYMBAECTCS, KIUEHT J0JKEH TTOBTOPHO BBITIOJHUTD TIPOTIEAYPY
ayTeHTH(UKAIUY U TIOJYYUTh HOBBII Mapkep. PUck momaganus Mapkepa
B PYKH 3JI0YMBIIIJIEHHUKA MOKHO 0CTa0UTh, YMEHBIIIAs! TEPUOJL €T0 Jeii-
ctBus. B npumepe 14.9 nokasansl 1Ba HOBbIX MeTO/Ia B MOjiesin User, pea-
JIM3YIOIINX CO3/IAaHNE U TIPOBEPKY MapKepoB ¢ TIOMOIIbIo itsdangerous.

Mpumep 14.9 <+ app/models.py: nogaepxka ayteHTUdUKaLmm
Ha OCHOBE MapKepoB
class User(db.Model) :
...
def generate auth token(self, expiration):
s = Serializer(current app.config['SECRET KEY'],
expires in=expiration)
return s.dumps ({'id': self.id})

@staticmethod
def verify auth token(token):
s = Serializer(current app.config['SECRET KEY'])
try:
data = s.loads(token)
except:
return None
return User.query.get (data['id'])

Meron generate auth token() BO3BpallaeT NOAIMCAHHBIA MapKep,
B KOTOPBII 3amudpoBaHo 3HaueHne 1moJist 1d morbp3oBaress. Cpok xpaHe-
nus expiration ykaseiBaerca B cekynaax. Merozg verify auth token() mpm-
HUMaeT MapKep W, eCJIM €ro MPoBepKa yBEHYAIACh YCIIEXOM, BO3BpAIllaeT
COOTBETCTBYIONHIA 00beKT User. ITO CTATUIECKHIA METOJI, TAaK KaK TT0JIb30-
BaTeJIb OyIEeT U3BECTEH TOIBKO MOCIEe Pacui(ppOBbIBAHI MapKepa.

Yro0bl 06eCeynTh ayTeHTHMUKAIIIMIO 3alIPOCOB ¢ MapKepaMmu, Heob-
XO/IMMO M3MeHNTDb (QYHKIMIO verify password Tak, 4yToObl OHA IPUHUMAIIA
He TOJIbKO OOBIYHBIE YUeTHbIE JAHHBIE, HO U MapKep. VIaMeHeHHas BepCust
bynxmm npuBoauTes B mpumepe 14.10.

Mpumep 14.10 < app/api_1_0/authentication.py: ycoBepLueHCTBOBaHHAA
nposepka ayTeHTudbunKaumm ¢ nogaepxXKon Mapkepos
Qauth.verify password
def verify password(email or token, password):
if email or token == '':
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g.current user = AnonymousUser ()
return True
if password == '':
g.current user = User.verify auth token(email or token)
g.token used = True
return g.current user is not None
user = User.query.filter by(email=email or token).first()
if not user:
return False
g.current_user = user
g.token used = False
return user.verify password(password)

B HOBOII Bepcum 11epBbI apryMeHT MOKeT ObITh ajpEcOM DJIEKTPOH-
HOU TIOYTBHI MJIM MAapKepOM ayTeHTUhUKaImu. Ecjii aToT apryMeHT conep-
JKUT IYCTYIO CTPOKY, MPEIIOJIAraeTcs, YTO 3apoc MOCTal aHOHUMHBIN
M0JIb30BATEJIb, KaK U MIpeske. Ecam apryMeHT password COEepP:KUT yCTYIO
CTPOKY, IPE/III0JIaraeTCs, YTo apryMeHT email or token cofep:KuT Mapkep
U MPOBEPSIETCST B TaKOM KadecTse. Ecii 06a apryMenTa cojiepsKat Helryc-
ThIe CTPOKH, MPEAIOJNAraeTcs, YTO MPOU3BOIUTCS TMOTBITKA BBITOJHUTD
0OBIYHYIO IPOTIEAYPY ayTeHTU(bHKamu. B aToll peasusaiiuu ayreHTudu-
Kal[isl HA OCHOBE MapKepa He SIBJISIETCST 00513aTe/IbHON — KJIIMEHT MOXKET
BBIOMPATH, KAK €My TOCTYIUTh, YTOObI aTh (PYHKI[USAM [PEICTABIECHIIS
BO3MO’KHOCTD OTJIMYATH JIBa clIocoba ayTeHTH(hUKAINHT, 100aBJIeHa Tiepe-
MeHHasd . token used.

MapuipyT, BO3BpAIIAIINN MAPKeP KIMEHTY, TAKKe 00aBI€H B MAKET
API. Ero peanmmusaiius npencrasiena B npumepe 14.11.

Mpumep 14.11 < app/api_1_0/authentication.py: reHepaTop mapkepoB
ayTeHTudunkaLmmn

@api.route('/token'")
def get token():
if g.current user.is anonymous() or g.token used:
return unauthorized('Invalid credentials')
return jsonify ({
'token': g.current user.generate auth token(expiration=3600),
'expiration': 3600})

Tak kak 9TOT MapIUIPYT OIpe/ieJieH B MAaKeTe, MEXaHU3Mbl ayTeHTHhU-
Kaiuu, jobasrenuble B 00paboTunk before request, Takke OyayT mpu-
MEHATHhCSA K Hemy. UToObI BOCIIPENATCTBOBATH UCIIOJIB30BAHUIO CTAPOTO
MapKepa /IS [IoJIy4eH1s HOBOro, IIpoBepseTcs epeMettad g.token used,
U MOIBITKA TPOUTH ayTEHTUMUKAIMIO ¢ UCIOJIH30BAHNEM MapKepa OT-
Bepraetcs. MyukIms Bo3ppaiiaer mapkep B hopmate JSON 1 co cpokom
nevictBus 1 yac. Cpok /eficTBUS TAKKe BKJIIOYAETCS B OTBET.
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Mpeobpa3oBaHue pecypcoB B dpopmat JSON n obpatHo

ITpu cosmanmm BeG-caysk6 yacTo GbIBaeT HEOOGXOIMMO MTPe0OPA3OBHIBATH
pecypchl U3 BHyTpeHHero npecrasierus B popmart JSON u o6patHo jist
nx repeziaun o nporokosry HTTP B3anpocax u orBerax. B mpumepe 14.12
npeJcTaB/IeH HOBBII MeTos| to json (), N00aBJIeHHBIN B KJ1acc Post.

Mpumep 14.12 <+ app/models.py: npeobpazoBaHmne COOOLLEHMS
B CJIOBapb AJ15 nocneayoLlen cepmnanmsaumm B popmat JSSON
class Post (db.Model):
oo
def to_json(self):
json post = {
'url': url for('api.get post', id=self.id, external=True),
'body': self.body,
'body html': self.body html,
'timestamp': self.timestamp,
'author': url for('api.get user', id=self.author id,
_external=True),
'comments': url for('api.get post comments', id=self.id,
_external=True)
'comment count': self.comments.count ()

}

return json post

B moustax url, author u comments Heobxoaumo BepryTh aapeca URL co-
OTBETCTBYIOIUX PECYPCOB, T03TOMY 3TH 3HAYEHUS FeHEPUPYIOTCS C T10-
MOIIbI0 BbI30BOB (hyHKIMN url for (), KOTOPOI 1epesaoTcs MapupyThl,
omnpenesiernbie B Makere API. O6paTtute BHUMaHEE, YTO BO BCE BBI3OBBI
url for() nobaBJieH aprymenT external=True, YTOOBI BMECTO OTHOCUTE b-
mbix URL, KoTopbie 06BIYHO UCTIOMB3YIOTCS B KOHTEKCTE TPATUITHOHHOTO
BeO-TIPUITOKEHUS, IOTyunTh abcomoTHbie URL.

ITOT TIpUMEP TakKe JEMOHCTPUPYET, KaK MOKHO BEPHYTbH <«UCKYC-
cTBeHHbIe» aTpHOyTh pecypca. B moste comment count Bo3BparmaeTcst drc-
JI0 KOMMEHTAPHERB K cO00MIEHNIO B 6yore. XOTS aTOT aTPUOYT HE SBJASAETCS
HACTOSIIIMM aTPUOYTOM MOJIEJIN, OH BKJIIOUAETCS B IIPEICTABICHIE PECYP-
ca st ynobeTsa.

Meroz to json() mag mMomenu User MOKHO CKOHCTPYMPOBATh 110 aHa-
JIOTUU C METOJOM to json() B Mojesnun Post. ITOT METOJI TTOKa3aH B IIPH-
Mmepe 14.13.

Mpumep 14.13 < app/models.py: npeobpaszoBaHne MHGOPMaLUN
0 NMoJsib3oBaTesie B CI0BaPb AJ1s NOCNeayoLLen cepnanmsaumm
B dpopmaTt JSON

class User (UserMixin, db.Model):

#oo..
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def to_json(self):

json user = {
'url': url for('api.get post', id=self.id, _external=True),
'username': self.username,
'member since': self.member since,
'last_seen': self.last_seen,
'posts': url for('api.get user posts', id=self.id, _external=True),
'followed posts': url for('api.get user followed posts',

id=self.id, _external=True),

'post_count': self.posts.count()

}

return json user

O6paTuTe BHUMAHKE, 4TO 10 COOOPAsKEHUAM GE30TIACHOCTH B 9TOM Me-
TOJIe U3 OTBETa MCKIIOYAIOTCS HEKOTOPbIe aTpubyTh, Takue Kak email u
role. TOT MpUMeEP elie pa3 AEMOHCTPUPYET, YTO MPEACTABICHUE PECyp-
ca, TIpejiiraraeMoe KJIMEHTY, Heobs3aTeIbHO JI0JIKHO OBITh UAEHTHYHO ero
BHYTPEHHEMY ITPEICTABJICHUIO B Oa3e JaHHBIX.

O6patroe nipeobpazosanne cTpyKTypbl JSON B 9K3eMILISApP MOJEIN
MIPEJICTABIISIET HEKOTOPBIE CTIOKHOCTH, TAK KaK HEKOTOPBIE JTAHHBIE, TTOJTY-
YeHHbIE OT KJIHEHTA, MOTYT OBITh HEIOIYCTUMBIMHU, OITNOOYHBIMU UJTH He-
Hy>kHbIMU. B ipumepe 14.14 nipenicraBien MeTO/1, CO3/IAI0TUIN IK3EMILIISIP
Mozie Post u3 popmata JSON.

Mpumep 14.14 < app/models.py: cozpaHme coobLieHns B 6iore
Ha OCHOBe AaHHbIX B dopmaTte JSON

from app.exceptions import ValidationError

class Post (db.Model):

...

@staticmethod

def from json(json post):
body = json_post.get ('body')
if body is None or body == ''":

raise ValidationError ('post does not have a body')

return Post (body=body)

Kax BugmTe, ata peammsanust ucrosabdyer u3 ciaoaps JSON Tosbko
arpubyT body. ATpubyT body html HTHOpHpPYeTCH, HOTOMY Y4TO CePBEPHbIii
MexaHusM otobpaxenus pasmerku Markdown asromarmuecku Oyzer
Boi3Bad cobbrTneM SQLAlchemy mpu mombiTke M3MeHNUTH aTpubyT body.
Atpubyt timestamp Takke He TPeOYeTCS] YCTAHABJIUBATD, €CJHM TOJHKO
KJIMEHTY He TI03BOJIEHO TPOU3BOJIBHO YCTAHABJIUBATD ATy U BPEMsI JJIsT
COODTIENMiT, YTO He MOAMEPKUBAETCS MAHHBIM MpUIoKeHreM. [lome
author He HCIIOJB3YETCs], TIOTOMY YTO KJIMEHT HE MMEET IOJHOMOYUI
OMPE/IETISATh aBTOPCTBO COOOIIEHNUST; eIMHCTBEHHOE BO3MOKHOE 3HAYCHUE
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IS TIOJIS author — HTO TeKYNUi ayTeHTU(DUIIMPOBAHHBIN MOJIb30BATEb.
ATpubyTHI comments i comment Ccount aBTOMAaTHYECKH TeHEPUPYIOTCS U3 OT-
HOTITeHVsT B 6a3e JaHHbIX, TOATOMY OHU HE COAEPKAT HUKAKO MOJTe3HOI
uHMGOpPMAIN, KOTOPast MOTJIa GBI TPUTOAUTHCS TPU CO3AAHUT DKIEMILIISI-
pa mozesin. Hakowerr, rosie url urHopupyercs, IOTOMY UTO B IaHHOM pea-
susaruu agpec URL pecypca omipenensgeTcs cepBepoM, a He KINEHTOM.

OG6paruTe BHUMaHUE, KaK BBITOJHSETCS POBEPKA HAa HAJIMUYUE OIIH-
60k. Ecan mosie body oTcyTeTBYeT MM mMycTOe, BO30YKIAAETCST UCKIII0Ue-
Hue ValidationError. VckioueHne B JaHHOM cJiydae sBJisgercs HauboJiee
MOXOAAIIEH peakineil Ha olOKy, TIOTOMY YTO ATOT METOJ He 00IaaeT
oJIHO# nHdopMalel, ONupasch Ha KOTOPYIO, MOKHO ObLIO GbI 0Opa-
6oTarh 9Ty cuTyanuio. Vickaodenue nepejacT OInOKY BbI3bIBAIOLIEMY
KOJLy Ha O0Jiee BBICOKOM YPOBHE, KOTOPBII MOKeET OoJiee yerenHo 06pabo-
taTh ee. Kiacc ValidationError siBJsieTCSI MPOCTBIM HACTETHUKOM KJacca
ValueError. Ero peasmsarust npuBoautcst B mpumepe 14.15.

Mpumep 14.15 < app/exceptions.py: ncknoyveHuve ValidationError

class ValidationError (ValueError):
pass

Tenepsb TPUIOKEHUIO HY;KHO 00pabOTaTh 9TO UCKJIIOUEHIE U BEPHYThH
COOTBETCTBYIOIIUI OTBET KIMeHTY. UTOOBI n306eKaTh HEOOXOAMMOCTH J[0-
GaBIATDH B (DYHKITUH MTPEICTABIEHNUS KOJI, KOTOPBIiT MepexBaThIBas ObI HC-
KJIIOUEHNE, MOYKHO YCTAHOBUTH TIO0ATBHBIN 0O6PabOTUNK MCKITIOUEHUI.
O6paboTuuk s uckmodenus ValidationError mokasan B mpumepe 14.16.

Mpumep 14.16 < app/api_1_0/errors.py: 06paboT4MK UCKIOHEHUS
ValidationError B Be6-cnyx6e

@api.errorhandler (ValidationError)
def validation error(e):
return bad request (e.args[0])

3/1eCh UCTIOJIB3YETCsI TOT Ke JleKopaTop errorhandler, 4To MPUMEHSIICS
quist peructparyy o6paborunkoB HTTP-Kox0B coCTOSIHMS, HO B JAHHOM
ciyyae 06pabOTYMK TIPUHUMAET 9K3eMILIAp Kiacca Exception. Jekopu-
poBanHas (GyHKINsS Gy/IeT BBI3BIBAThCSI BCIKUN pa3, Korga Oyaer o6Ha-
PY/KUBaThCSI UCKJIIOUEHIE YKa3aHHOTO Kiacca. O6paTuTe BHIMaHIE, YTO
JekopaTop HaxoauTcst B Makere AP, moatoMy pauHbIi 00paboTunK Oyaer
BBI3BIBATHCS TOJBKO JJIs 06PabOTKY UCKIIOUEHUH, BOSHUKIIMX IIPU 00-
paboTKe MapiIpyTOB, OOBSABIECHHBIX B MAKETE.

Buaarogapst atomy nipuemy Koj (GYHKIIMI TTPEICTABIEHUS TTOJTYyUAeTCsT
quIie ¥ Kopoue, 6e3 3aXJTaMJIEHIS ero TPOBEPKaMU Ha HAJMUHe OMUOOK.
Hampuwmep:
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@api.route('/posts/', methods=['POST'])
def new post():
post = Post.from json(request.json)
post.author = g.current user
db.session.add (post)
db.session.commit ()
return jsonify(post.to_json())

Peanusaums KOHEYHbIX TOYEK PecypCcoB

Bce, uT0 HaM OCTAIOCh, — PEAN30BATH MAPIIPYTHI JIJIs1 06PabOTKY Pa3HbIX
pecypcoB. 3anpochl GET 06BIYHO TIpolie B 06paboTKe, TOTOMY YTO B OTBET
JOCTATOYHO BCETO JIUITh BEPHYTHh WH(POPMAITIIO, He BHOCS HUKAKUX W3-
Menenuii. B npumepe 14.17 npusoaarcs nsa obpaboruunka sanpocos GET
Ha MOJIyYeHue COOOIEHUH.

Mpumep 14.17 < app/api_1_0/posts.py: o6padoTtumkmn GET-3anpocos
Ha nosly4eHne cooBLLEeHN
Qapi.route('/posts/"')
Cauth.login required
def get posts():
posts = Post.query.all()
return jsonify({ 'posts': [post.to json() for post in posts] })

@api.route('/posts/<int:id>")
Cauth.login required
def get post(id):
post = Post.query.get or 404 (id)
return jsonify(post.to json())

[Tepsbrit MapupyT o6pabaThiBaeT 3aMpoc Ha MOJTydeHUE KOJICKI[UH
coobuieHuii. ra dyHkiwsa resepupyer JSON-BepCeHIo KONIEKIIUN CO-
obiieHuil ¢ omotbio rereparopa cruckos (list comprehension). Bro-
POii MapuIpyT BO3BpAIaeT eIMHCTBEHHOE COOOIIEHNE U OTBEYAET KOAOM
404, ecin coollieHre ¢ yKasaHHbIM 3HaueHHeM 1d oTcyTcTByeT B Oase
JTAHHDIX.

06paboTynk owmbku ¢ kogom 404 HaxoaUTCS HA YPOBHE NMPUIIOXKEHUS, HO OH MNO-
3BONSET nepenasaTb 0TBETHI B dopmaTe JSON, ecnu KNMeHT nogaepXxuBaeT ero.
Ecnn B Be6-cnyxbe notpedyeTcss M3MeHUTb OTBET, MOXHO nepeonpenenntb 06-
paboTunk owmnbkmn 404 B makeTe.

O6paboTurk 3ampocos POST K pecypcy cooOIIeHUsI 100aBiseT HOBOe
coobiienne B 6azy JaHHBIX. Peasnsaiusi 3T0ro MapiipyTa mpUBOAUTCS
B mpumepe 14.18.



[AaBa 14. [NprKAaAHBIE MPOrPaMMHbIe MHTepdencal <% 221

Mpumep 14.18 < app/api_1_0/posts.py: o6paboTtumkm POST-3anpocos,
[0,00aBAAI0LWMX HOBblIE COO0OLLLEHUSA
@api.route('/posts/', methods=['POST'])
@permission required(Permission.WRITE ARTICLES)
def new_post():

post = Post.from json(request.json)

post.author = g.current user

db.session.add (post)

db.session.commit ()

return jsonify(post.to json()), 201, \

{'Location': url for('api.get post', id=post.id, _external=True)}

dta yHKIMA TpejcTaBIeHns obepHyTa JeKopaTopoM permission
required (cm. mpumep 14.19 HuzKe), rapaHTUPYIONIUM JIOCTYITHOCTb JIaH-
HOU (YHKIMKM TOJBKO IS ayTeHTUMUITMPOBAHHBIX MOJb30BaTENElH,
UMEIONINX IIPaBo ImcaTh coodbuienus B 6or. Cozganue camoro coo0uie-
HUSL BBIMVISIAUT JOCTATOYHO MHPOCTO OJarogapst Imoijepxkke o6pabot-
K1 olnboK, peasnsoBanHoi Bbiie. CooblieHre CO31aeTcs U3 JaHHBIX
B (hopmare JSON, a aBTOPOM SIBHO Ha3HAYAETCST TEKYTUI TIOJIb30BATENb.
[Tocne sanucu Momeu B 6asy HaHHBIX KJIMEHTY BO3BPAIIAETCS OTBET C
kozom coctosuus 201 u agpecom URL TOBKO UTO CO3/ITaHHOTO pecypca
B 3aroJioBKe Location.

O6paruTe BHUMaHUE, 4TO Ui yA00CTBA KJIUEHTA B TEJIO OTBETA BKJIO-
YaeTCsl U HOBBIM pecypc. ITO MO3BOJIUT KIUEHTY COKOHOMUTD Ha 3aIllpoce
GET 117151 TIOJIy4eHUsT pecypca cpasy Tocse ero CO3MaHusI.

[lexopaTop permission required, MCIONb3yeMBIN I IIpeJOTBpalle-
HUST HEABTOPU30BAHHOTO JIOCTYTA K (DYHKIIUU CO3/IaHUST HOBBIX CO00TITe-
HUM, TOX0K HA aHAJIOTUYHBIN IEKOPATOP, UCTIOJIb3YEMBII B TPUIOKEHNH,
n aganTtupoBaH g Hyk1 Maketa API. Ero peanmmzamus mpusomutcs
B ipumepe 14.19.

Mpumep 14.19 < app/api_1_0/decorators.py: nekopatop
permission_required
def permission required(permission):
def decorator(f):
@wraps (f)
def decorated function(*args, **kwargs):
if not g.current user.can(permission):
return forbidden ('Insufficient permissions')
return f(*args, **kwargs)
return decorated function
return decorator
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O6paborunk 3ampocoB PUT K CYTIECTBYIONIMM PeCypcaM COOOIIeHuT
WCIIONIB3YeTCS st UX pejlakTupoBanusi. Ero peasusanust mpuBouTCst
B ipumMepe 14.20.

Mpumep 14.20 < app/api_1_0/posts.py: o6paboTtumk PUT-3anpocos
ONsi pefaKkTMpPoBaHUs COobLLEHMIA

Rapi.route('/posts/<int:id>', methods=['PUT'])
@permission required(Permission.WRITE ARTICLES)
def edit post(id):
post = Post.query.get or 404 (id)
if g.current user != post.author and \
not g.current user.can(Permission.ADMINISTER) :
return forbidden ('Insufficient permissions')
post.body = request.json.get ('body', post.body)
db.session.add (post)
return jsonify(post.to json())

ITpoBepka MpUBUJIETUH B JAHHOM CJIydae BBITJISANUT cioxuee. CTaH-
JlapTHas POBEPKA HAJIUUUS [IPUBUIETUH IIUCATh COOOIEHMS BbIIIOJIHI-
€TCsT IEKOPATOPOM, HO YTOOBI TO3BOJIUTH MOJIH30BATENIO0 U3MEHUTH CO00-
eHue, GyHKIUS 0JKHA TaKKe YOS TUTHCS, YTO TIOJTb30BATEb SIBJISIETCSI
AaBTOPOM COOOIIEHUST WM aIMUHUCTPATOPOM. IJTa MPoBepKa j00aBeHa
B (DYHKIIUIO IIpe/icTaBieHus. Eciin Takast IpoBepKa MOHAA00UTCS B He-
CKOJIBKUX (DYHKITUSIX, TOT/IA JIyUIiie OYeT OMPEIe/IUTh JEKOPATOP, YTOOBI
usbexaTh yOIUPOBAHNUS KOJIA.

TTockoJIBKY MPUJIOKEHIE HE TI03BOJISIET YAAISTH COO0IIeH s, 00paboT-
KK 3arpocoB DELETE He TpeOyeTcst.

O6paboOTUMKH 3aMTPOCOB JIJIST BBITIOJTHEHIIST OTIEPAIHil ¢ IOJIhb30BATEJISI-
MU U KOMMEHTAPUSIMU PEaIN30BaHbl aHATOTHYHO. B Tabyr. 14.3 nepeurc-
JIEHBI PECYPCHI, PeaM30BaHHbIe B 3TOH BeO-caykbe. VIcXoHbIEe TEKCThI
peajiu3aIuii MOKHO TIOJIyYHTh U3 Pero3uTopust Ha caiire GitHub.

Ta6anua 14.3. Pecypcsi, nogaepxusaemsbie Flasky API

URL pecypca MeToab! OnucaHue
susers/<int:id> GET [Monb3oBaTenb
susers/<int:id>/posts/ GET Coo6LLeHus1, HanMcaHHbIE NoJib3oBaTenemM
Jusers/<int:id>/timeline/ GET Coo0LeHns, YyuTaemMble rnosib3oBaTesiem
/posts/ GET, POST | Bce coobuieHus
/posts/<int:id> GET, PUT | CoobLueHue
/posts/<int:id/>comments/ | GET, POST | KommeHTapumn K coobLLEeHnio
/comments/ GET Bce koMMeHTapum
/comments/<int:id> GET KommeHTapuii
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OG6paruTe BHUMaHWE, YTO PEATM30BAaHHbBIE PECYPCHI OTKPBIBAIOT T10JIb-
30BaTENIO TOCTYTI JIUITH K MOJMHOKECTBY (DYHKITMOHATLHBIX BO3MOMKHO-
cTel, moaepKuBaeMbIx BeO-npunoxernreM. CINUCOK HOALEPKUBAEMbBIX
PECYpPCOB MOKHO OBIIIO ObI PACIIUPUTH. JaTh BO3MOKHOCTH IMOJIydYaTh
CTIMCKY YNTAIONNX W YUTAEMBIX, MOAEPUPOBAThH KOMMEHTAPUN 1 Peasi-
30BaTh JIIOObBIE ApyTHe (QYHKIIUH, HCOOXOAMMBbIE KJIHUCHTY.

Pa30uBka 00ONbLUMX KOJIEKLMA PECYpCOB Ha CTPaHMULb

3ampocel GET, Bo3Bpamialoniue odeHb OOJBHINE KOJJIEKIIMU PECYPCOB,
MOTYT OKa3aThCsl BECbMa JOPOTOCTOSIIMMU M CJIOKHBIMK B yIPaBJEHUM.
[Tomo6HO BEO-NIPUIIOKEHHIM, BeO-CyKObl TaKKe MOTYT BO3BpallaTh
KOJIJIEKIINY ¢ Pa36UBKON Ha CTPAHUIBL.

B npumepe 14.21 npepcraBieHa BO3MOKHAS peajusalius PasOUBKY
CIIMCKA COOOIIEHIIT Ha CTPAHUIIBI.

Mpumep 14.21 <+ app/api_1_0/posts.py: pa3brBku cnmcka coobLleHni
Ha CTpaHuUpI
Qapi.route('/posts/')
def get posts():
page = request.args.get('page', 1, type=int)
pagination = Post.query.paginate (
page, per page=current app.config['FLASKY POSTS PER PAGE'],
error_out=False)
posts = pagination.items
prev = None
if pagination.has prev:
prev = url for('api.get posts', page=page-1, external=True)
next = None
if pagination.has next:
next = url for('api.get posts', page=pagetl, external=True)
return jsonify ({
'posts': [post.to json() for post in posts],
'prev': prev,
'next': next,
'count': pagination.total

H

[Tone posts B orBeTe JSON cozmep:kUT 2/1eMEHTHI JAHHBIX, KaK 1 TTPEsK-
Jie, HO TeTephb 9TO JIIIb YacTh Beero Habopa. ITosist prev u next comepskar
URL pecypcoB, cOOTBETCTBYIONIMX TIPEABIIYIEN W CIeAyomiei cTpa-
HUIaM, ecJii A0cTyIHbL [Toje count comepsKuT obIee YN0 2JIEMEHTOB
B KOJLJIEKITHH.

ITOT MPHEM MOKHO MPUMEHUTH K JIOOBIM MapIIpyTaM, BO3Bpalla-
MMM KOJITEKITHH.
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@ Ecnun y Bac yxe ecTb KOnus penosmTopust ¢ UCXOAHbIMU TEKCTaMM NPUIOXKEHWUI C

< caiita GitHub, Bbl MOXeTe BbINOMHWUTL KOMaHZy git checkout 14a u nonyunTs aTy
BEPCUIO NMPUSIOXeHMs. YToObl rapaHT1POBaTb YCTAHOBKY BCEX HEOOXOAMMbIX pac-
LIMPEHUIA, BBIMOIHUTE TakXe KoMaHay pip install -r requirements/dev.txt.

TecTupoBaHue BeO-cnyx6 ¢ nomowbio HTTPie

Yro6bl IpoTecTUPOBaTh BeO-carysk0y, Heooxoaum HTTP-kauent. Hanbo-
Jiee 9acTo JIUIst TeCTHPOBAHUS BeG-CIy:KO U3 KOMAHIHOM CTPOKH UCTIOJb-
sytorest kanenTsl curl u HTTPie. TlocienHuii u3 HUX uMeet GoJiee KpaTKue
u ynobounTtaemble KomaHabl. YcraHoBuTh HTTPie MOKHO € IIOMOLIBIO
YTUIUTHI Pip:

(venv) $ pip install httpie

Huxe nmokasano, kak moxHo BbinotauTh GET-3ampoc:

(venv) $ http --json --auth <email>:<password> GET \
> http://127.0.0.1:5000/api/v1.0/posts

HTTP/1.0 200 OK

Content-Length: 7018

Content-Type: application/json

Date: Sun, 22 Dec 2013 08:11:24 GMT

Server: Werkzeug/0.9.4 Python/2.7.3

"posts": [

] ’

"prev": null

"next": "http://127.0.0.1:5000/api/v1.0/posts/?page=2",
"count": 150

OG6paruTe BHUMaHHe Ha BKJIOYEHHBIE B OTBET CCHLIKU HAa COCEIHUE
ctpanuiipl. [TockosbKy 3TO TIepBas CTpaHWIlA, CCHIJIKA HA TPEABIIYILYIO
cTpanuIly He onpesenena, Ho URL cienyionieil crpaHuiibl TpUCYTCTBYET
1 yKa3aHo o01iee YucjIo COOOmeH .

ToT ke 3aITpOC MOKHO BBITIOJHUTD OT JIUTIA AHOHUMHOTO TI0JTh30BaTE 4,
OTIIPABUB IYCTbI€ CTPOKU BMECTO a/ipeca 3JIeKTPOHHOM MOUYTHI 1 MTAPOJIS:

(venv) $ http --json --auth : GET http://127.0.0.1:5000/api/v1.0/posts/
Cuietytotiiast KOMaH/Ia BBITIOJTHSIET 3a1ipoc POST, uTOOBI T0GABUTH HOBOE
coobienue:

(venv) $ http --auth <email>:<password> --json POST \
> http://127.0.0.1:5000/api/v1.0/posts/ \
> "body=I'm adding a post from the *command line*."
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HTTP/1.0 201 CREATED

Content-Length: 360

Content-Type: application/json

Date: Sun, 22 Dec 2013 08:30:27 GMT

Location: http://127.0.0.1:5000/api/v1.0/posts/111
Server: Werkzeug/0.9.4 Python/2.7.3

"author": "http://127.0.0.1:5000/api/v1.0/users/1",

"body": "I’'m adding a post from the *command line*.",

"body html": "<p>I'm adding a post from the <em>command line</em>.</p>",
"comments": "http://127.0.0.1:5000/api/v1.0/posts/111/comments",
"comment count": 0,

"timestamp": "Sun, 22 Dec 2013 08:30:27 GMT",

"url": "http://127.0.0.1:5000/api/v1.0/posts/111"

[l ipoBepKU ayTeHTU(MUKAIIMY C TOMOIILIO MapKepa OTIIPaBbTe CJie-
JIYIOTIUH 3aITPOC:
(venv) $ http --auth <email>:<password> --json GET \
> http://127.0.0.1:5000/api/v1.0/token
HTTP/1.0 200 OK
Content-Length: 162
Content-Type: application/json
Date: Sat, 04 Jan 2014 08:38:47 GMT
Server: Werkzeug/0.9.4 Python/3.3.3

"expiration": 3600,
"token": "eyJpYXQiOjEzODg4MjQ3MjcsImV4cCI6MTMAODgYODMyNywiYWxnIjoiSFMy. .. ."

TTosryueHHBIT MapKep MOKHO HCIIOJb30BaTh st oOpatieHnii Kk API
B TevyeHme GIKANTIETO Yaca, TepefaBasi ero BMECTE C MyCTHIM MapoieM:

(venv) $ http --json --auth eyJpYXQ...: GET http://127.0.0.1:5000/api/v1.0/posts/

Koraa cpok eiicTBis MapKepa UCTEYET, B OTBET Ha TaKUe 3aIpoChl Oy-
JeT Bo3BpallaThes Koz omubku 401, ykaspiBaoliuil Ha HeOOXOAUMOCTb
MOJIy4EHUsT HOBOTO MapKepa.

[TpumuTe nmosapasienus! Jlannas riaBa 3aBepiiaeT BTOPYIO 4aCTh KHU-
'Y, 1 Ha 9TOM pa3paboTKy npuioxkerus Flasky MoskHO cunraTh 3aKOHUYEH-
Hoit. Culerytoluii nar — pa3BepThiBaHNE TPUJIOKEHNUS], U OH BJIEUET 32
co6oil HoBbI€ TIPOGJIEMBI, 00CYKIEHIEM KOTOPBIX MbI 3aiiMEMCSI B TPEThEI
YaCTH.
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TecTnpoBsaHme

Cy1iecTBYIOT /1B€ BeCKU€ IPUYUHBI ITUCATh MO/LyJIbHbIE TecThl. Korza pea-
JU3yeTcss HOBasl (DyHKIIMOHAIBHOCTD, MO/YJILHBIE TECTBI IIOMOTYT IO -
TBEP/UTD, UTO HOBBIN KOJ[ JIEHCTBYeT MMEHHO TaK, KaK 33 yMbIBAJIOCh.
ToT >xe pe3yabTaT MOXKHO TOJIYYUTh U TIPU TECTUPOBAHWU BPYUHYIO, HO
COBEPIIIEHHO OYEBU/IHO, YTO ABTOMATU3UPOBAHHDIE TECTHI TIOMOTYT CIKO-
HOMWTD BPEMSI W CUJTBI.

Bropast u 6ojiee BecKast TIPUUYMHA: KaK/IbIHA Pas, KOT/a B MPUJIOKEHIE
BHOCSITCSI U3MEHEHUSI, KOMILJIEKT MOJLYJIbHBIX TECTOB, CO3/IaHHbBIX K 9TOMY
MOMEHTY, TOMOKET YOEUTHCS B OTCYTCTBUN PETPECCOB B CYIIECTBYIOTIEM
KOJIE, TO €CTh YTO HOBBII KOJI HE OKa3bIBAET BJMSHUS Ha paboTy paHee
HAIMCAHHOIO KOJA.

MbI HawaIM MUCATh MOJLYJIbHbIE TeCThl /st pusioskenust Flasky ¢ ca-
Moro Hayasia. IlepBble HallIM TecTbl Ipe/iHA3HAYAJINCD JIJI IPOBEPKHU He-
KOTOPBIX €T0 0COOEHHOCTEN, PeATM30BAHHBIX B KIaCCaX MOJIeNe 6a3bl
JAHHBIX. DTU KJACCHI JIETKO TOJJIAI0TCS TECTUPOBAHUIO BHE KOHTEKCTA
MENCTBYIOMETO TPUIOKEHNUS, TOITOMY BaM He MOTPeOYeTCsT MPUaraTh
MHOTO YCWJIMI Ha peasin3alfio MOYJIbHBIX TECTOB IJisl IPOBEPKU BCEX
ocobenHocTel Mofiesielt 6a3bl JAaHHBIX, 4 B OOMEH BbHI TIOJYYNTE YBEPEH-
HOCTb, 4TO XOTST ObI 9Ta YACTD MPUIOKEHUST PAabOTAET HATEIKHO.

B aroii riaBe Mbl 06Cy MM CIIOCOOBI PACITUPEHUS U YIYUIIEHUST KOMIT-
JIEKTa MOZLYJ/IbHBIX TECTOB.

MoAyYyeHMe OT4yeTa O CTeneHW OXBaTa KOAa
TectTnposaHemM

VIMeTh KOMILJIEKT TECTOB BayKHO, HO He MeHee BaKHO 3HATh, HACKOJBKO
OH XOPOIIT WJIN TI0X. THCTPYMEHTHI U3MepeHusd 0XBaTa Kojla TeCTaMU T10-
3BOJIAIOT Y3HATD, KaKas [10Js MPUJI0KEHUS MOKPbITA MOJYJIbHBIMU TecC-
TaMU, U MOJYYUTh MOAPOOHBINA OTYET, MO3BOJISIIONINN BBISICHUTD, KaKHe
YACTU MMPUJIOKEHUS ellle He 0XBaY€Hbl TECTUPOBAHUEM. JTa MH(POPMAIIU
GeclieHHa, MOTOMY YTO TIOMOTAeT HAIIPAaBUTh YCHJIUS B HY/KHOE PYCJIO —
B CO3/IaHMe TECTOB /I YYaCTKOB KO/IQ, ellle He OXBAYCHHBIX TECTaMU.
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B Python uMeeTcst OTJIMYHBIN HHCTPYMEHT U3MEPEHUsI CTEIIEHN OXBa-
Ta KOJIa TECTUPOBaHNEM — TIaKeT, KOTOPBIN TaK M HA3bIBAETCS: coverage.
YceTaHOBUTD €10 MOKHO € TIOMOTIIBIO YTUIUTHI Pip:

(venv) $ pip install coverage

B coctaB makera BXOAMT clieHapWii KOMaHIHOW CTPOKH, KOTOPBIN MO-
JKeT 3aIycKaTh Jiobble MpuiIoskeHrs Ha Python ¢ BkitoueHHOI mouepsx-
KOI1 M3MEPEHM 0XBaTa, HO 9TOT IAKeT IPeJOCTaBIsIeT TakKe GoJiee yo6-
HBII TPOTPAMMHBIN JOCTYII K CBOMM BHYTPEHHUM MexaHusMaM. UTo0bl
WHTETPUPOBATH U3MEPEHUE CTEIIEHN OXBaTa B CIIEHAPUIL 3aITyCKa manage.
DY, MOKHO JIOTIOJIHITh KOMaH/y test, peajM3oBaHHYIO B IJiaBe 7, HeobsI-
3aTeJIbHBIM IIapaMEeTPOM --coverage. Peasimsaiiust aToro mapaMerpa mnpu-
BoAUTCS B TipuMepe 15.1.

Mpumep 15.1 < manage.py: U3MepeHne CTeNeHn oxeaTta

#!/usr/bin/env python

import os

COV = None

if os.environ.get ('FLASK COVERAGE'):
import coverage
COV = coverage.coverage (branch=True, include='app/*')
COV.start()

@manager.command
def test(coverage=False):
"""BLIIOJHAET MOZYJbHOE TECTMPOBAHME.
if coverage and not os.environ.get ('FLASK COVERAGE'):
import sys
os.environ['FLASK COVERAGE'] = '1'
os.execvp (sys.executable, [sys.executable] + sys.argv)
import unittest
tests = unittest.TestLoader().discover ('tests')
unittest.TextTestRunner (verbosity=2) .run(tests)
if Cov:
COV.stop ()
COV.save ()
print ('Coverage Summary:')
COV.report ()
basedir = os.path.abspath(os.path.dirname(_ file ))
covdir = os.path.join(basedir, 'tmp/coverage')
COV.html report (directory=covdir)
print ("HTML version: file://%s/index.html' % covdir)
COV.erase()

nun
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Pacuupennie Flask-Script sHaunTepHO yrpoIaer ormpeiesieHe Ho-
BbIX KoMaH. UToObl 106aBUTH JIOTHYECKUIT TapaMeTp B KOMaHy test,
JIOCTATOYHO 00ABUTH JIOTHYECKIIT apryMeHT B (hyHKIuUIO test (). Pacum-
penue Flask-Script aBromarnyeckn BbiBeeT UM MapaMeTpa KOMaHHON
CTPOKU M3 UMEHU apryMeHTa u nepezact (pynkiuu True naum False B 3a-
BUCUMOCTHU OT HAJTNYHS UM OTCYTCTBUS 3TOTO MTapaMeTpa.

Ho mnTerpanus nusmepeHust oxpara ¢ MOMOIILIO mandage.py 1pecTaB-
JisieT HeboutbInyto pobiaeMy. K MOMEHTY, Koria mapaMeTp --Coverage 1mo-
nazieT B pyHKIuIo test (), yKe CIAUIIKOM II03/IHO 3aIlyCKaTh MEXaHU3M U3-
MepeHUs — K 9TOMY BPEMEHHU BeCh KOJL B TJI00aIbHOI 00/1aCTH BUAUMOCTH
yske Oyzer BeimosHeH. UToObI TTIOMYINTh TOUHBIE PE3YIBTATHI, CIIEHAPUI
nepesaryckaer camMoro cebst 1ocje yCTaHOBKU MePeMeHHOl OKPYsKeHUs
FLASK COVERAGE. Ha BTOpPOM IIPOTOHE KOJ{ B HayaJle ClieHapHsi OOHapy K-
BaeT, YTO TlepeMeHHas OKPY>KEeHUS YCTAaHOBJICHA, U 3aIyCKaeT U3MepeHne
oXBaTa € caMOro HavaJa.

3alycKk MeXaHu3Ma OCYIIECTBJISETCS BBI30BOM (DYHKIMU Coverage.
coverage (). ITapamerpbranch=True BKJIIoUaeT aHaJ I3 OXBaTa BeTBel ycJI0B-
HBIX UHCTPYKIIN, B X0/Ie KOTOPOTO, TTOMUMO CJI€KEHUST 32 BBITTOTHSIEMBbI-
MU CTPOKaMHU, IPOBEPSIETCS TaKKe, BCE JIM BETBU YCJIOBHON MHCTPYKITUT
6butn ompoboBanbl. [Tapamerp include yKasbIBaeT, 4TO aHATU3UPOBATH
cJeqyeT ToJAbKO (hailjibl, HaXo/AlMecsa BHYTPHU IIaKeTa IIPUJIOKEHUS, TaK
KakK JIMIIb 3TOT KOJI IIpe/icTaBiseT nHTepec. be3 mapamerpa include B oT-
yeT OYAyT BKJIIOUEHBI BCE PACIIUPEHMUs], YCTAHOBJIEHHBIE B BUPTyaJIbHOE
OKpY:KeHHe, U BCE TECTDI, YTO YCIOKHUT MOUCK 110JIe3HON MH(MOPMAIINN.

ITocsie Toro Kak Bce TeCTbl OYIyT BbIMOJHEHDI, (GyHKIWs text () BbI-
Be/IET OTYET B KOHCOJIb, & TAK)KE COXPAHUT B OT(OPMATUPOBAHHOM BUJIE
B HTML-daiine. Bepcusa B dopmate HTML nipekpacHo moaxoaur jijist
BU3yaJIbHOTO U3y4YeHUSs, IOTOMY YTO B HEll CTPOKH KO/A BBIIEJISIOTCS 11Be-
TOM B 3aBUCUMOCTH OT YACTOTBI UX MCIIOJH30BAHUS.

() Ecnu y Bac yxe ecTb KOMusi perno3ntopusi C UCXOAHLIMU TEKCTaMU MPUIOXEHNI

< c cawita GitHub, Bbl MOXeTE BbINONHWUTL KOMaHAy git checkout 15a n nonyumnts aty

BEPCUIO NPUIOXeHWs. YToObl rapaHTUPOBaTb YCTAaHOBKY BCEX HEOOXOANMBIX pac-
LUIVPEHWIA, BLINOSIHWTE Takxke KomaHay pip install -r requirements/dev. txt.

Hwoxe mpuBoanTCs IpuMep OTY€eTa B TPOCTOM TEKCTOBOM (hopMare:

(venv) $ python manage.py test --coverage

Ran 19 tests in 50.609s

OK
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Coverage Summary:

Name Stmts  Miss Branch BrMiss Cover Missing
app/ init 33 0 0 0 100%
app/api_1 0/_ init 3 0 0 0 100%
app/api_1 0/authentication 30 19 11 11 27%
app/api 1 0/comments 40 30 12 12 19%
app/api 1 0/decorators 11 3 2 2 62%
app/api_1 0/errors 17 10 0 0 41%
app/api 1 0/posts 35 23 9 9 27%
app/api_1 0/users 30 24 12 12 143
app/auth/__init 3 0 0 0 100%
app/auth/forms 45 8 8 8 70%
app/auth/views 109 84 41 41 17%
app/decorators 14 3 2 2 69%
app/email 15 9 0 0 40%
app/exceptions 2 0 0 0 100%
app/main/__init__ 6 1 0 0 83%
app/main/errors 20 15 9 9 17%
app/main/forms 39 7 8 8 68%
app/main/views 169 131 36 36 19%
app/models 243 62 44 17 2%
TOTAL 864 429 194 167 445

HTML version: file:///home/flask/flasky/tmp/coverage/index.html

Otuer MoKasbIBaeT, 4To OOIHiT OXBAT COCTABJISIET 44%, UTO HE TAK YK U
IIJIOXO0, HO U He 0c00eHHO Xoporio. Kiacchl Mojiesieil, KOTOPhIM Y/IeJIs7I0Ch
OCHOBHOE BHHIMaHWe MpU pa3paboTKe TECTOB, cojaepkar 243 WHCTPYK-
II1H, U3 KOTOPBIX 72% oxBadeno tectamu. OueBuaHO, 4TO (hailibt views.py
B MaKeTax main 1 auth, a Takyke MapImpyTel B MakeTe api 1 0 mMeOT OueHb
HU3KHUIi TTOKa3aTesb 0XBaTa TECTUPOBAHUEM, TaK KaK JIJISI HUX HEe UMeeTCs
HU OJTHOTO MOJIYJIBHOTO TECTa.

[MomyuuB aty wHGOPMAINIO, JIETKO ONPENETUTh, KAKUE TECTHI CIEIYET
J106aBUTB, UTOOBI TOBBICUTH CTEIICHB 0XBATa, HO, K COKAJICHUIO, HEe BCE Ya-
CTHU TIPUJIOKEHUS TTOJIAIOTCSI TECTUPOBAHUIO TaK K€ JIETKO, KaK MOJIEJTI
6asbl JJaHHBIX. B cleayomumx AByX pasjieiax Mbl obcyanm GoJiee coBep-
IMEHHDbIEC CTPATETNN TECTUPOBAHHNA, KOTOPBIEC MOJKHO IMTPUMEHHUTDH K (l)yHI{-
UM TIpejcTaBaeHus, hopMam 1 mabJa0HaM.

O6paruTe BHUMaHUe, 4TO cojiepskumoe ctobita Missing (TIpotyiieHo)
B TIpUMepe oTYeTa OBLIO OIMYIIECHO IS YiIydllieHnst (hOpMaTUPOBAHMSL.
Iror croabel] MOKa3blBaeT, KAKUe CTPOKU MCXOAHOIO Koja ObLIM IIPO-
Hy]l[eHbI IIpU TECTUPOBAHNU, N COJAECPKUT JJIMHHBIC CITMCKHU JHUAITa30HOB
CTPOK.
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TecToBbIn KAMEeHT Flask

HexoTopble yuacTky TPUIOKEHUS CUIBHO 3aBUCAT OT OKPYKEHUS, CO3-
JIaBAEMOTO BBITIOJHSIONMMCS MpUjIoskenneM. Harnpumep, Hesb3s TIPOCTO
BBI3BATH (PYHKIIMIO TIPECTABICHHS, YTOOBI TPOTECTUPOBATH €€, TTOCKOJIb-
Ky 9TOH (DYHKIMKM MOXKeT IOTpeboBaThCsl 00paTUTHCS K II0OAIbHBIM
nepeMeHHBIM KoHTekcTa Flask, Takum kak request wim session, 4ToObI
MOJYYUTh JIaHHbIe 13 POST-3arpoca, a HeKoTopbie (hYHKI[UH MpejicTaBIe-
HUS TPeOYIOT, 4TOOBI OHU BBI3BIBAJINCH TOJBKO AyTEHTU(DUITMPOBAHHBIM
nosib3oBatesieM. [1poiie roBopsi, GyHKIMU MpeJICTaBAEHUS MOTYT pabo-
TaTh JIUIIb B KOHTEKCTE 3a1POCca 1 TPUIOKEHUSI.

B cocras dpeiimBopka Flask BxoauT criermanbHblil TECTOBbINM KIWEHT,
MOMOTAIONUH XOTsT OBl YACTUYHO PENIUTh OMMCAHHBIE BBIIIE MPOOIEMBDL.
TecTOBBIN KJIMEHT BOCCO3/IAET OKPY/KEHUE, UMUTUPYIOlIee paboTaioniee
MPUIIOKEHIE BHYTPU BeO-cepBepa, TI03BOJIsIst TECTaM BBICTYTIATh B KaueCT-
Be KJIMEHTOB, OTIPABJISIONIUX 3aPOCHI.

DyHKIMY TIPEICTABICHIS He BUAT CYIECTBEHHBIX OTJIMYHH, BBITIOJI-
HASACH TOJ] YIIPABJEHUEM TECTOBOTO KJIMEHTA; 3alIPOCHl PUHUMAIOTCS 1
HAIMPABJISIOTCS COOTBETCTBYIOMUM (DYHKIIUAM MTPEICTABICHUS, KOTOPbIE
FeHEePUPYIOT U BO3BpaMaioT oTeeThl. [Tocse BoimosHennst pyHKIUY TIPeji-
CTaBJIEHUS ee OTBET TEPeIaeTCsl TECTY, T/le OH MOJKET ObITh TPOBEPEH Ha
Ha/yue oMmuboK.

TecTupoBaHue BeO6-NpunoXxeHun

B npumepe 15.2 1okazana 3aroToBKa MOJLYJIBHOTO TECTA, UCHOJIb3YIOIIEr0
TECTOBOTO KJIMEHTA.

Mpumep 15.2 <+ tests/test client.py: 3arotoBka MoOAynbLHOIrO TECTA,
MNCMOJIb3YIOLLLEr0 TECTOBOIO KJIMEHTA

import unittest
from app import create app, db
from app.models import User, Role

class FlaskClientTestCase (unittest.TestCase):
def setUp(self):

self.app = create_app('testing')
self.app context = self.app.app_context ()
self.app_context.push()
db.create_all()
Role.insert roles()
self.client = self.app.test client (use_cookies=True)

def tearDown (self):
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db.session.remove ()
db.drop_all()
self.app context.pop()

def test home page (self):
response = self.client.get(url for('main.index'"))
self.assertTrue('Stranger' in response.get data(as_text=True))

Ix3emiiap self.client, coszmaBaemblii Ha aTane HACTPOWKHU TeCTa, —
9TO 0OBEKT TECTOBOTO KiineHTa. JJaHHbBII 00BEKT UMEET METOIBI JIJisT BbI-
TIOJTHEHUST 3alPOCOB K TIPUJIOKEHUI0. Ecam TecTOBBIN KIMEHT CO3/1aH
C BKJIIOYEHHBIM [1apAMETPOM Use_cookies, OH Oy/ieT IPHHIMATD U OTIIPAB-
aa1h cookies 10106HO Gpaysepy, TOITOMY UMEETCS BO3MOKHOCTD TECTH-
poBaTh (DYHKIIMOHATIBHOCTH, OMUPAIOILYIOCS Ha UCTOJb30BaHue cookies
/715 COXpaHEeHUs KOHTEKCTa MeK/1y 3arpocamMu. B yacTHOCTH, TaKkoii TIO/T-
XOJI IA€T BO3MOKHOCTD TI0JIb30BATHCS ceaHcaMi 1 n3bekarh HeoGXou-
MOCTHU HOCTOSIHHO ayTeHTU(HUIIUPOBATH [10JIH30BATEI.

Tecr test home page() mpezacrasiser coboii IPOCTYIO AE€MOHCTPAILHIO
BO3MOKHOCTEH TeCTOBOTO KaueHTa. OH OTIIPABJISET 3a1IPOC Ha TTOTyYeHHEe
[JIABHOM CTPaHUIbI IIPUJIOKeHNd. Bo3BpaljaeMblM 3HaYeHHEM MeToja
get () kmMeHTa sIBJsIETCA OOBEKT Response, COAEPIKANMN OTBET, CO3/laH-
HbIN (DyHKIMEN npeacraBieHust. YToObI yOEIUTHCS, YTO TECT BBIITOJHEH
YCIIEIIHO, B TeJIe OTBETA, BO3BPAIlaeMOM BbI30BOM response.get dataf(),
MTPOM3BOAUTCS TTOUCK cIoBa "Stranger", KOTOPBINA SBJSETCS YaCcThIO TIPHU-
serctBus «Hello, Stranger!», oto6paskaeMoro /i7ist aHOHUMHBIX MOJIb30Ba-
Tesieit. O6paTnTe BHUMaHUE, YTO 110 yMosI4aHmio get data() Bo3Bpamaer
TEJIO OTBETa B BUJE MaccuBa GAWTOB; eciin TepeiaTh 9TOMY METOAY Ma-
pamertp as_text=True, on BepHeT cTpoky KOHuKO/a, KOTOpas mpoie B 00-
palieHun.

C nomortibio MeTozia post () TeCTOBOTO KJIMEHTa MOKHO TaKyKe OTIIPaB-
JTh POST-3ampoChl, BKJIOUAIONINE JaHHBbIe (DOPMBI, OJHAKO OTIIPaBKa
copMm umeet cBou cyokHOCTH. DOPMBI, TeHEPIPYEMBIE C TIOMOTIBIO Pac-
mupenns Flask-WTF, umeror ckpsitoe 1oste ¢ mapkepom CSRE koTopoe
JIOJIKHO OTIIPABJISIThCST BMecTe ¢ (hopmoil. UToObl BOCIIPOU3BECTH 3Ty
(DyHKITMOHATTBHOCTD, TECT JOJKEH 3allPOCUTDH CTPAHMUILY, BKJIIOYAIOIIYIO
(opmy, mpoanasmsupoBaTh nosydernyo pazmerky HTML, nssieusb us
Hee MapKep U OTIIPABUTD ero BMeCTe ¢ IaHHBIMU (hopMbl. UToGbI 136esKaTh
cioxkHOCTEl ¢ usBiedenneM mMapkepa CSRE, syuriie BooOIie 3arpeTuTh
3a1UTy (POPM HTUM MapKepPOM B TECTOBOM OKpYsKeHUU. Kax aTo cenaTs,
MMOKa3aHo B mpumMepe 15.3.
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Mpumep 15.3 < config.py: oTkNOUEHME 3amTbl MapkepoMm CSRF
B TECTOBOM OKPY>XXEHUN
class TestingConfig (Config) :

$o..
WTF_CSRF_ENABLED = False

B npumepe 15.4 nipezcrasien 6osiee CIOKHBIN MOYIBHBIN TECT, UMU-
TUPYIOIIMI PErucTpaIuio HOBOW Y4YeTHOU 3arucu, ayTeHTU(OUKAIIO,
TTOAITBEPSK/IEHNE PETUCTPAINY C TIOMOIIBIO MapKepa M BBIXO/[ U3 TIPHUJII0-
SKEHUSL.

Mpumep 15.4 < tests/test_client.py: umntaums cosgaHms
MMCHOﬂbSOBaHMﬂHOBOﬁyHeTHOﬁ3aHMCM
class FlaskClientTestCase (unittest.TestCase):
...
def test register and login(self):
# permcTpauus HOBOJ YYeTHOM 3ammcu

response = self.client.post(url for('auth.register'), data={
'email': 'john@example.com',
'username': 'john',
'password': 'cat',
'password2': 'cat'
1
self.assertTrue (response.status_code == 302)

# ayrTeHTMOMKALMA C HOBOV YUETHOM BaMUChI
response = self.client.post(url for('auth.login'), data={
'email': 'john€example.com',
'password': 'cat'
}, follow redirects=True)
data = response.get data(as_text=True)
self.assertTrue(re.search('Hello,\s+john!', data))
self.assertTrue('You have not confirmed your account yet' in data)

# OTIPaBKa Mapkepa MNONTBEPXIEHNA

user = User.query.filter by(email='john@example.com') .first()

token = user.generate confirmation token()

response = self.client.get (url for('auth.confirm', token=token),
follow_redirects=True)

data = response.get data(as_text=True)

self.assertTrue('You have confirmed your account' in data)

# BHXOI

response = self.client.get(url for('auth.logout'),
follow redirects=True)

data = response.get data(as_text=True)

self.assertTrue('You have been logged out' in data)
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TecT HAUMHAETCS € OTIIPABKY (DOPMBI PErHCTpaIii. ApryMeHT data me-
To/a post () — ATO cIOBAPh € MOIAMU (DOPMBI, UMEHA 2JIEMEHTOB B KOTOPOM
JTIOJKHBI B TOUHOCTU COBIAZIATh ¢ UMeHaMU ToJieil B hopme. Tak Kax Te-
1epb B TECTOBOM OKPY:;KeHHM 3atuTta MapkepoM CSRF oTkiiouena, moJie
CSRF MOXHO HCKITIOUUTD U3 (DOPMBI.

Mapripyt /auth/register Mmoxer BepHyTH fBa otBeTa. Ecu dhopma co-
JIEPKUT IOTTYCTUMbIE IAaHHbIE, BBITIOTHSAETCS TIepeajipecalys Ha CTPAHUILY
ayreHTudWKauu. Eciv monbiTKa perucTpanuy moTepiiesa Heyiady, B OT-
BeTe BO3BpaAIIaeTcst Bee Ta ske (hopMa PerucTpaIiii, BKII0YAroNas cooT-
BETCTBYIOIIHE COOOIIEHS 00 ombKax. UToOBI yOEAUTHCS, 4TO PETUCTPA-
U TIPOIILJIA YCTIETITHO, TECT CPABHUBAET KO/ COCTOSTHUS OTBETA € YUCTIOM
302, KoTOpoe COOTBETCTBYET KOy OTE€PAITIH TTEPeaIPeCcarTii.

Bo BTOpOM pasjiesie TecTa BBITIOTHSIETCS TIONBITKA TPOUTH ayTeHTU (-
KaIHio C TOJBKO YTO 3aPETMCTPUPOBAHHBIMI a/[PECOM AJIEKTPOHHOM TTOUTHI
u maposieM. J{ist atoro 1o azpecy /auth/login ormpasisieTcs: POST-3armpoc.
Ha sT0T pas B BBI30B post () mepexaerca aprymenT follow redirects=True,
4TOOBI KJIMEHT MOT JIEHCTBOBATH TOA00HO Opay3epy 1 aBTOMATHUECKH BbI-
MOJIHUTD 3arpoc GET B OTBeT Ha Iepeazipecartvio. B aTom cirydae mMeTo]
BepHeT He KoJl cocTossHust 302, a cTpaHUILy, Ha KOTOPYIO TIPOU3OIILIA Tiepe-
ajipecarusi.

B ciyuae ycremnrHoil ayTeHTH(DUKAIMN KIWEHTY OyIeT BO3BpallieHa
CTPaHUIIA C TIPUBETCTBUEM, COJIEPIKAIIUM UMSI TTOJTH30BATEs, U HATIOMU-
HAHUEM 0 HEOOXOAMMOCTH MOATBEPANTH CO3[aHUE yUeTHON 3amucu. JIjst
MIPOBEPKU HTON CTPAHUIIBI MCTIOJIB3YIOTCS JIB€ MHCTPYKIIUU assert. 3/1ech
cielyeT OTMETUTb, YTO TIPOCTOM TToNCK cTpoku 'Hello, john!' He macT xe-
JIAEMOTO Pe3yJibTata, TTOTOMY UTO 3Ta CTPOKA COCTOUT M3 CTATUYECKON 1
JMHAMWYECKON YacTell, ¢ JOMOJHUTETbHBIMU MTPOOEIAMU MEKIY HUMHU.
Yro6bl n36ekaTh TPOOJIEM, KOTOPbIe MOTYT BbI3BAaTh JIMIITHUE MTPOOEIIBI
[IPU CPABHEHWHU, UCIIONb3yeTcst Oojiee THOKOE pellieHIe, OCHOBAaHHOE Ha
PETYJISPHBIX BBIPAKEHUSX.

Cuteprytomuii mar — MmoiTBEep:KIeHUe PETUCTPAITUH, UTO TaKKe COMps-
JKEHO ¢ HEKOTOPBIMHU cyioskHOCTAMU. Anpec URL mist moarBepskiaeHus
OTIIPABJISIETCST TTOJIH30BATEJIO Ha 2JIEKTPOHHYIO TIOUTY, COOTBETCTBEHHO,
BHYTPH TECTA €TO HEJIb3sT TIOJyIUTh aBTOMAaTHIeCKH. Perienue, mpejictas-
JICHHOE B TPUMeEPE, 00XOIUT 3TY CJIOKHOCTD, TEHEPUPYsI MAPKEP MPSIMbIM
obpariieHreM K ak3eMIiapy User. JIpyroe BO3SMOKHOE PEIIeHHE COCTOUT
B TOM, YTOOBI M3BJIEYb MapKep U3 3JIEKTPOHHOTO MuchMa, Kotopoe Flask-
Mail coxpansieT Ha IUCKE TIPU BBITIOJHEHUH B TECTOBOM OKPY KCHUH.

[Tocsre momyyenust Mapkepa B TPEThell YacTh TeCTa MMUTHPYETCS TIeI-
YOK T0JIb30BATENIST Ha CCBITKE B MUChbMe. [leaeTcst 9To myTeM OTIPaBKU
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GET-3ampoca 1o afpecy CTPaHUIbI MOATBEPKACHUS € IPUCOCIUHECHHBIM
K HEMY MapKepoM. B oTBeT Ha 3TOT 3a11poc BBITOTHSETCS Tepeajipecans
Ha TJIaBHYIO CTPAaHMUILY, M CHOBA B BbI30BE MeTO/a yKasaH apryMmenT follow
redirects=True, 6aroapst 4eMy KJIUEHT aBTOMaTU4YeCK 06paboTaer ore-
pauuio nepeajapecanuu. IlosydyeHnslii B pe3ysbrate 0TBET IIPOBEPsiETCs
Ha HaJIM4ne TPUBETCTBUS U COOOIIEHNs, MHMDOPMUPYIONEro 06 ycrer-
HOM ITOATBEPIKJACHUN.

IToceuuti mar, BEITTOJTHSIEMBIH 3TUM TECTOM, — OTIIPaBKa GET-3ampoca
MapHipyTy Bbixozia. UtoObl yOEIuThCsT, UTO BBIXO COCTOSIICS, TECT UIIET
COOTBETCTBYIOIIEE COODIIEHNE B OTBETE.

Ecnn Y BacC yXxe eCTb KOnuga perno3ntopuns ¢ MCXOOAHbIMWN TEKCTaMn I'IpVIJ'IO)KeHI/II‘/'I

< c cawita GitHub, Bbl MOXeTe BbIMONHWUTL KOMaHay git checkout 15b n nonyunts aty
BEPCUIO NMPUJTOXEHUA.

TecTupoBaHue BeO-cnyxo6
TecroBbiil kauenT us ¢peiimBopka Flask Moxker Takske MCIIOIb30BaTHCS

u pis rectruposanus Beb-cay:k6 RESTful. B npumepe 15.5 npusoaurcs
peayusaIust IByX TECTOB.

Mpumep 15.5 <+ tests/test_api.py: Tectnposanme RESTful API
C MOMOLLLbIO TECTOBOIO KNMEHTA

class APITestCase (unittest.TestCase):

...
def get api headers(self, username, password):
return {
'Authorization':
'Basic ' + b6dencode (
(username+': "+password) .encode ('utf-8")) .decode ('utf-8"),

'Accept': 'application/json',
'Content-Type': 'application/json'

def test no auth(self):
response = self.client.get (url for('api.get posts'),
content_type='application/json')
self.assertTrue (response.status_code == 401)

def test posts(self):
# moGaBUTH MOJIB30BATENS
r = Role.query.filter by(name='User') .first()
self.assertIsNotNone (r)
u = User (email='john@example.com', password='cat', confirmed=True,
role=r)
db.session.add (u)
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db.session.commit ()

# sammucaTh cooluweHue
response = self.client.post(
url for('api.new post'),
headers=self.get auth header ('john@example.com', 'cat'),
data=json.dumps ({'body': 'body of the blog post'}))
self.assertTrue (response.status_code == 201)
url = response.headers.get('Location')
self.assertIsNotNone (url)

# nomyuuTb HOBOe coofmeHMe 0BpaTHO
response = self.client.get(

url,

headers=self.get auth header ('john@example.com', 'cat'))
self.assertTrue (response.status code == 200)
json _response = json.loads (response.data.decode ('utf-8"))
self.assertTrue(json response['url'] == url)
self.assertTrue(json response['body'] == 'body of the *blog* post')

self.assertTrue(json response['body html'] ==
'<p>body of the <em>blog</em> post</p>")

B MomysbHOM TecTe, TpEIHA3HAUEHHOM JUJISI TECTUPOBAaHUS BeO-
cayKOBI, UCIIOAB3YIOTCA Te e MeToabpl setUp() m tearDown(), 4ro u
B MOZYJIBHOM TECTe [ OOBIYHOIrO MPUJIOKEHH, Oblia yOpaHa TOJIbKO
nozzeps;xkka cookies, moTomy 4to BeO-ciry:k6a He UCIOJIb3yeT ee. MeTon
get api headers() — aTO BCIOMOraTe/bHBIN METO, BO3BPAIIAIONIMI 006-
IMe 3aroJOBKU, KOTOPbIe HEOOXOANMBI BO BCEX 3alpocax. B ux umcio
BXOJISIT 3ar0JIOBOK, HEOOXOAMMBIN JIJIsT ayTEHTU(DUKAIINY, W 3arOJIOBKH,
omnpeestoniue MIME-Turibr. DT 3aroJioBKE TOTPEOYIOTCST B GOJIBIITIH-
CTBe 3aIPOCOB.

Tecr test no auth() mpocTo mpoBepseT, OTBEPraloTCs JI 3aIPOChl, He
cojiepsKaliiie YUYeTHbIX JaHHbIX, ¢ KogoM omubku 401, Tect test posts()
nobaBJIsieT TOJIb30BaTeNst B 6asy JaHHBIX, 3aTeM J00aBJIsIeT HOBOE CO00-
mierre obpatienneM k BeO-ciry:k6e RESTful u uuraer ero obpatro. Bee
JIAHHbIE, OTIPaBJISIEMble B TeJle 3a1poca, JOJIKHBI KOJUPOBATHCS C TI0-
MOIIIbIO jS0n.dumps (), HOTOMY UTO TECTOBbBIN KJIWEHT He OCYIIeCTBJIIeT aB-
ToMaTnyeckoro npeobpasosanus B popmar JSON. AHAJOTUYHO JaHHBIE,
Bo3BpainaeMbie B orBerax B dopmate JSON, MOJKHBI JeKOANMPOBATHCS
BBI3OBOM json.loads () mepen MX MccIeJ0BaHUEM.

Ecnn y Bac yxe ectb KOnus peno3nTopust ¢ UCXOAHbIMU TEKCTaMUN NPUSIOXEHWIA

¢ c cavita GitHub, Bbl MOXeTE BbINOMHWUTL KOMaHAy git checkout 15¢ n nonyumnts aty
BEPCUIO MPUNOXEHUS.
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CkBO3HOe TecTupoBaHVe C NOMOLLbLIO
Selenium

Tecrosbiil kauent B ¢peiiMBopke Flask me crocoben monnocTpio mMu-
THPOBATh OKPY/KEHIE, co3/laBaeMoe pabOTAINM MpuioxkeHneM. Ha-
npuMep, J06oe TPUIOKeHNe, Onupalleecst Ha clieHapuu JavaScript,
KOTOPBIE JIOJIKHBI BBITIOJHATHCSI HA CTOPOHE KJINEHTA, HEMTb3sI TPOBEPUTH
MOJIHOCTBIO, TIOTOMY UTO KO/ JavaScript, Bo3BpaiaeMblil B OTBETaX, HEJb-
351 BBITIOJTHUTD C MTOMOIIBIO TECTOBOTO KJIUEHTA U yOeIUThCs B €10 pabo-
TOCTIOCOOHOCTH.

Korma tpebyetcst TIpOTECTUPOBATH OKPY/KEHUE MOJHOCTHIO, HET WHO-
ro BeIOOPA, KaK MCIIOAb30BaTh HACTOSIIMI BeO-Opaysep A B3auMOel-
CTBUH € IPUIIOKEHUEM, BBITIOJIHSIIOMIUMCSI TIO][ YIIPABJIEHHEM HACTOSIIETO
BeO-cepBepa. K cyacTbio, GOJMBITHHCTBO GPay3epoB MOAJEPKUBAET BO3-
MOKHOCTD aBTOMAThU3aliu omnepaiuii. Selenium! — 310 UHCTPYMEHT aB-
TOMATHU3AIUU YIIPABJIEHMsT GPAay3epOM, TTOIEPKUBAOIINE OOJIBITMHCTBO
HOTYJIAPHBIX BeG-Opay3epoB B TPEX OCHOBHBIX OMEPAIIMOHHbBIX CHCTEMAX.

Nurepdeiic Python st Selenium MOXHO yCTaHOBUTH ¢ HOMOIIBIO
YTUJIUTBI pip:

(venv) $ pip install selenium

Jlis poBejieHusl TeCTUPOBAaHUsS ¢ HOMOIIbIo Selenium HeoOX0UMO
3allyCTUTh TIPUJIOKeHUEe Ha BebG-cepBepe, ToToBoM mpuHuMars HTTP-
sanpocbl. Crioco6 TecTMpoBaHus, TIPEACTABICHHBIN B 9TOM pasziede, 3a-
KJIIOYAETCS B TOM, YTOOBI 3allyCTUTh MPUJTOKEHUE C CEPBEPOM LTS Pas-
paGoTkn B (POHOBOM TIOTOKE, a TECThI 3alyCKaTh B OCHOBHOM IIOTOKE
BoimosiHeHust. [log ynpasnenrem Selenium Gyzer samyckarb Gpaysep u
MOZIKJTI0YATD €70 K TPUJIOKEHNIO ISt BBIOJTHEHUS TPeOyeMbIX OTleparuii.

ITpo6aema Takoro MOAXOAA COCTOMT B TOM, YTO TOCJE 3aBEPIICHMS
Beex TectoB cepep Flask HE0OX0MMMO OCTaHABIMBATH, B HEAJIE TTPELY-
CMOTPEHHBIMU [JId 9TOTO CTaHAaPTHBIMU CPEACTBaMU, ‘{TO6I)I (l)OHOBbIe
3ajlaHMs, TaKKMe KaK OIEHKa 0XBaTa KOJa TeCTUPOBAHUEM, MOTJIH KOPPEK-
THO 3aBePIIUTh CBOKW padoty. Beb-cepsep Werkzeug mpemycmarpuBaer
BO3MOKHOCTH OCTAHOBKH, HO, MTOCKOJIbKY OH BBITIOJIHAETCS U30JUPOBaH-
HO, B OT/ZICJIBHOM IIOTOKeE, eI[I/IHCTBeHHbH';I CHOCO6 OCTAaHOBUTDHL €ro — IIO-
ciatb 06bruabiil HTTP-3anpoc. B npumepe 15.6 npezcrasiena peannsa-
11t MapHIPYTa, OCYMIECTBISIONIEr0 OCTAHOBKY CepBepa.

! http://www.seleniumhq.org/.
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Mpumep 15.6 < _app/main/views.py: MapLUpyT A5 OCTAHOBKM CcepBepa
@main.route ('/shutdown')
def server_ shutdown() :
if not current app.testing:
abort (404)
shutdown = request.environ.get ('werkzeug.server.shutdown')
if not shutdown:
abort (500)
shutdown ()
return 'Shutting down...'

ITOT MApIIPYT BBIIOJHSIET CBOIO PaboTy, TOJIBKO KOTJA MPUJIOKEHUE
BBITIOJIHSIETCS] B TECTOBOM OKPY’KEHUH; B JIOOBIX IPYTHX CIyUYasiX OH BO3-
Bparaet Kox omoku 404. Maxruyeckas mporeaypa OCTAHOBKH cepBepa
3aKJovaeTcsl B BbI3oBe (hyHKIMU shutdown, aKCIIOPTUPYEeMOIl cepBepoM
Werkzeug. Tlocite BbI30Ba 3TOH (hYHKI[MKM U BO3BpaTa OTBETA HA 3aIIPOC
BeO-cepBep BBITOTHUT KOPPEKTHYIO OCTAHOBKY.

B npumepe 15.7 nokazana 3arotoBKa MOJyJIbHOTO TECTa, HACTPOEHHOTO
Ha BBINIOJIHEHUE TI0]] yipaBjaenueM Selenium.

Mpumep 15.7 <+ tests/test_selenium.py: 3arotoBka MOAYNbLHOIO TECTA,
BbINOJIHSAOLWErocs Nog ynpasneHnem Selenium

from selenium import webdriver

class SeleniumTestCase (unittest.TestCase):
client = None

@classmethod
def setUpClass(cls):
# sanyck Firefox
try:
cls.client = webdriver.Firefox()
except:
pass

# OPOMYCTUTL CremywuMe TECTH, ecyy Opaysep He 3amyCTuiiCs
if cls.client:
# cosmars mpunoxeHue
cls.app = create app('testing')
cls.app_context = cls.app.app_context ()
cls.app_context.push ()

# nomaBMTb BHBOJL OTJIAZOYHHX COOOWEHMI, YTOOGH OUMCTUTbH
# BHIBOL OT JIMIIHETO Mycopa

import logging

logger = logging.getLogger ('werkzeug')
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logger.setLevel ("ERROR")

# C0O3IaTe 6a3y JaHHEIX M HAaIlOJIHUTE €€ @MKTMBHBIMM JaHHBIMM
db.create all()

Role.insert roles()

User.generate_fake (10)

Post.generate fake (10)

# DOBaBUTH yUETHYO 3alUCh aIOMMHUCTPATOPA
admin role = Role.query.filter by(permissions=0xff).first()
admin = User (email='johnlexample.com',

username='john', password='cat',

role=admin role, confirmed=True)
db.session.add (admin)
db.session.commit ()

# sanyctuTs cepsep Flask B OTIenbHOM NOTOKe
threading.Thread(target=cls.app.run).start()

@classmethod
def tearDownClass(cls):
if cls.client:
# OCTAHOBMTHL CepBEp M 3aKpHTh Opay3ep
cls.client.get ('http://localhost:5000/shutdown')
cls.client.close()

# YHUUTOXMTL 0asy HaHHHX
db.drop_all()
db.session.remove ()

# yOanmuTh KOHTEKCT NPUIOKEHUA
cls.app_context.pop ()

def setUp(self):
if not self.client:
self.skipTest ('Web browser not available')

def tearDown (self):
pass

Metonpr knacca setUpClass() u tearDownClass() BBI3BIBAIOTCA [0 U
1ocJjie BBIIOJIHEHUST TeCTOB, OIpe/leJieHHbIX B 3TOM KJacce. IIponeaypa
HACTPOIKKM HauMHAEeTCs ¢ 3amycka Gpaysepa Firefox mocpencrsom mpu-
kaaHoro unrepdeiica webdriver Selenium, cospanus sxseMisApa pu-
JIOKEHUs1 ¥ HAroJIHeHus1 6a3bl JaHHbIX WH(POPMAIMEH, UCII0Ab3yeMOol
B IIpollecce TecTupoBanus. IIpusoxkenne samyckaercs B OT/e/IbHOM I10-
TOKEe BbI30BOM CTaHJaPTHOr0 MeToja app.run (). Ilo okonyanum tectupo-
BaHUsI IIPUJIOKEHUIO [TOCHLIAETCS 3AIIPOC ¢ afipecoM /shutdown, 4To BbI3bI-
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BaeT €T0 OCTAHOBKY. 3aTeM 3aKPBIBACTCSA OKHO Opaysepa M yHHITOKAETCS
TecToBas 0a3a JaHHbBIX.

Selenium nopaepxunBaeT MHOXeCTBO Apyrmx 6pay3epos, kpome Firefox. Ecnu Bbl
cobupaeTech UCMNoNb30BaTh Apyroi 6pay3ep, obpallanTeck 3a cnpaBkamu K A0-
KymMeHTauum ¢ onncanunem Selenium: http://docs.seleniumhq.org/docs/.

Metoz setUp (), KOTOPBIi BBI3BIBAETCS MTEPE]] KAJKIBIM TECTOM, TIPOTIYC-
KaeT TecTUpoBaHue, eciii Selenium He yaanock 3anycTuth Gpaysep B Me-
Tome startUpClass (). B mpumepe 15.8 mpuBOANTCS TeCT, peann3oBaHHBIN
Ha ocHoBe Selenium.

Mpumep 15.8 < tests/test selenium.py: npyumep MoaynbHOrO TECTA
Ha ocHoBe Selenium

class SeleniumTestCase (unittest.TestCase):

#oo..

def test_admin home page (self):
# mepenTM Ha TUVIABHYO CTPAHULY
self.client.get ('http://localhost:5000/")
self.assertTrue(re.search('Hello, \s+Stranger!',
self.client.page source))

# mepenTy Ha CTpaHMLY ayTeHTMOMKALM
self.client.find element by link text('Log In').click(
self.assertTrue('<hl>Login</h1>" in self.client.page source)

# BLHIIOJHNTL ayTEHTUOUKALNIO
self.client.find element by name('email').\

send_keys ('john@example.com')
self.client.find element by name('password').send keys('cat')
self.client.find element by name('submit').click(
self.assertTrue(re.search('Hello, \s+john!', self.client.page source))

# mepenTy Ha CTpaHMLY MPOGUIA MOJb30BATENS
self.client.find element by link text('Profile').click(
self.assertTrue('<hl>john</hl>' in self.client.page source)

ITOT TECT BBITTOJHSET TPOIEAYPY ayTeHTUMUKAINN € UCTIOTH30BaAHU-
€M YYeTHOH 3arnch a/IMIHICTPATOPA, CO3/[AaHHON MeToioM setlUpClass (),
1 3aTeM OTKpPbIBAeT cTpanuily npoduss. Obparnte BHUMAHUE, HACKOJIb-
KO OTJIMYAETCS METOMOJIOTHSI TECTUPOBAHUSI ¢ IOMOTIBI0 Selenium ot me-
TOJIOJIOTHN TECTUPOBAHUS ¢ MOMOIIBI0 TecToBoro KiuenTa Flask. Korma
TECTUPOBAHKE BBITIOIHSIETCS ¢ TIOMOIIBI0 Selenium, TeCThl MOCHLIAIOT KO-
MaH/Ibl BeG-Opaysepy ¥ HUKOTAA He B3aUMOJICHCTBYIOT ¢ TPUJIOKEHUEM
HeTocpeIcTBeHHO. IMeHa KoMaH i 0ueHb TTOX0K1 Ha OTTMCaHNe TeHCTBUH,
BBITIOTHSIEMBIX TTOJTH30BATE/IEM C TTOMOIBIO MBITIH 1 KIaBUATYPHI.



®,

[AaBa 1S. TecTpoBaHMe < 241

Tect HaumHaeTcst ¢ BpI30Ba MeToz1a get () /17151 TTosTyyeHns TJIaBHOM cTpa-
HUTIBI TPUJIOKEHUST. DTO TPUBONT K BBOY YKazanHoro URL B agpechyto
cTpoKy Gpaysepa. UToObI IIPOBEPUTH Pe3yJIbTaT, IIOJYYEHHBIH Ha 9TOM
1iare, BbiosiHsercs nouck npusercrsus «Hello, Stranger!» B mcxoxnom
KOJIe CTPAHUIIBI.

Yrobbl MepeiiTh Ha CTpaHWIy ayTeHTH(MUKAINU, TECT OTHICKHBAET
ccolKy ¢ TekcToM «Log In» (Boitt) BpI3oBOM find element by link
text () m 3aTeM BBI3BIBAET METO/I Click (), UMUTHUPYIOITN IETYOK MBITITHIO
Ha cchlIKe. Selenium npegocTaBaser 1eoe ceMeNcTBO BCIIOMOTraTeIbHbIX
MeToz1oB find element by... (), IIO3BOJIAIONIMX UCKaTh 3J€MEHTHI 1O pa3-
HBIM TTapaMeTpaM.

[l ayrenTudukanum B NpuioKeHUU TeCT HAXOAUT TOJIsI JIJIS BBOJIA
ajipeca 3JIeKTPOHHOW TOYTHI W TAPOJIs 110 UX MMEHaM, MCIOJb3Ys s
aToro find element by name(), 1 3aTeM BbI30BOM send keys () BBOAUT B HUX
texcT. Dopma OTIIpaBJIsieTcsl HA CepBep BbI30BOM Merona click() mus
KHOIIKK OTHpaBK. YToObl yOEAUTHCA B YCIIENIHOCTU ayTeHTU(UKALINH,
TIPOBEPSIETCS TTIEPCOHATN3UPOBAHHOE TIPUBETCTBIE,

Ha 3ak/ii0unTe IbHOM aTarle TeCT OThICKMBAET CChLIKY «Profile» B cTpo-
Ke HABUTal[U¥ 1 UIMUTHUPYET LIeJYOK Ha Heit. YToObl yOeauThes, 4To cTpa-
Hul@a npoduist 6JAromnoJydyHo 3arpy3uiach, B UCXOJHOM KOJI€ CTPaHMIIbI
BBITIOJTHSAETCS TIOMCK 3aTOJIOBKA C UMEHEM IO Th30BaTesl.

() Ecnu y Bac yXxe ecTb KOMWsi Peno3nTopusi C UCXOAHLIMU TEKCTaMU MPUIOXEHNIA

< c caita GitHub, Bbl MOXeTe BbINOMHUTL KOMaHAy git checkout 15d n nonyunts
LaHHYI0 BEPCUIO NPUNOXEHNs. OTO 0OHOBNIEHUE COAEPXUT dain Murpaumm 6asbl
[aHHbIX, MO3TOMY He 3abyabTe BbINOMHUTL KOMaHAdy python manage.py db upgrade
nocne W3BNEeYeHUs KoZda W3 penos3vTopus. YTobbl rapaHTUpoBaTb YCTaHOBKY
BCEX HEOOXOAMMbIX PaCLUMPEHWiA, BbINMOJHUTE Takxke komaHay pip install -r
requirements/dev.txt.

Hackonbko 3TO Heobxoanmo?

Y MHOTHX M3 BAC MOKET MOSIBUTHCS BOTIPOC: CTOUT JIM BOOBIIE MYyUUThCST
¢ rectoBbiM KarenToM Flask nim Selenium? Xopomumii Borrpoc, Ho Ha HEro
HET [IPOCTOrO OTBeTa.

XoTuTe BBI TOTO UK HET, HO TIPIIOKEHTE B TI0OOM caydae OyeT Tec-
THpOBaThcst. ECM BB He MPOTECTUPYETE €0 caMU, OHO HEBOJBHO Oy/eT
TECTUPOBATHCSA TOJIB30BATEISIMU, KOTOPbIEe OY/yT HAXOAUTH OMUOKU, U
BaM MPUIETCS UCTIPABIATH UX. [IpOCThIe U OTpaHUUYEHHBIE TECTBHI, TIO100-
HBIE TeM, YTO OBLIN HAIMCAHBl HAMU JIJIST TECTHPOBAHUS Mojiesieil Gasbl
JAHHBIX U JPYTUX 3JIeMEHTOB IIPUJIOKEHUSI, KOTOPbIE MOKHO BBLIITOJIHATD
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BHE KOHTEKCTa MPUJIOKEHNS, CO3/IaBAaTh HYKHO BCET/Ia, TaK KaK OHU TIPOC-
TBI B PEAJU3alUU U MOMOTAI0T YOEIUThCS B TIPABUJIBHOI paboTe OCHOB-
HBIX 9JIEMEHTOB TIPUJIOKEHNS.

CKBO3HOE TeCTHPOBaHWE C MpUMeHeHneM TecToBoro Kimenrta Flask
wi Selenium ToKe JKeJATETBHO BBIOJHUTD, HO WM3-3a TTOBBINICHHON
CJIOKHOCTHM CO3/IaHUST TAaKUX TECTOB MOKHO OTPAaHWYUTBHCS TECTHPOBa-
HUEeM (DYHKIIMOHATBHOCTH, KOTOPYIO HEJTh3sI TTPOBEPUTH OTIETbHO. Koj
MPUJIOKEHUS 0JIKEH OBITh OPraHU30BaH Tak, YTOOBI KaK MOKHO OOJIbIIIE
PUKJIATHO JIOTUKH COAEPKAIOCH B MOJIETISIX GA3bl TAHHBIX UJIU B IPYTHX
BCIIOMOTATETbHBIX KJIaccax, He 3aBUCAIINX OT KOHTEKCTA MPUJIOKEHUST 1
MTOTOMY JIETKO TTOI/IAI0NITNXCS TeCTUPOBaHMIO. Ko B GyHKIMSX TTpeicTaB-
JICHUST JIOJT’KeH GbITh MAaKCHMAJIBHO MPOCTBIM | JICHCTBOBATh KaK TOHKAsT
obepTKa, TPUHUMAROIIAsT 3aIPOCHl U BBI3BIBAIOIIAST COOTBETCTBYIOIINE
oTepaliny B APYTrUX KjaaccaxX nan (GyHKIUSX, MHKATICYJINPYIOMNX TPH-
KJTQTHYIO JIOTUKY.

W na, TectupoBaHue CTONT YCUJIN, TOTPAYEHHBIX HA PEaN3aIinio Tec-
toB. Ho Tax e Ba)kKHO TIIATETHHO 00lyMbIBATh CTPATETUIO TECTUPOBAHUST
1 TIUCATh KOJI, KOTOPBIN CMOSKET M3BJIeUb BBITO/LY U3 3TOTO.
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Npon3BoANTEABHOCTb

Hukomy He mpaButrcs paboTaTh ¢ MeIJEHHBIMU IIPUIOKeHUsIMU. -
TeJIbHOE OKUJIAHWE, TIOKA 3arPy3UTCsST CTPAHUILA, TPUBOJUT M0OJh30BaTe-
JIell B yHBIHUE, TI09TOMY TaK Ba)KHO CBOEBPEMEHHO BbISIBJISITH U YCTPAHSITh
pobJIeMbl, OTPULIATENBHO CKa3bIBAIONIMECS Ha I[IPOU3BOAUTEIbHOCTH.
B aroii riaBe MBI paccMOTPUM [1Ba Ba)KHEUININX acleKTa, BIULIONNX Ha
IIPOU3BOAUTEIBHOCTD BEO-IIPUIOKEHMIL.

Pernctpauns meAaAeHHbIX 3anpocoB
K 633e AaHHbIX

Korzia mpon3BoANTEIbHOCTD TIPHUJIOKEHIS TTAIaeT ¢ TeYCHNEM BPEMEeHH,
ATO 3aYaCTYIO BBI3BAHO TaIEHNEM TPOU3BOIUTETHLHOCTH 3aITPOCOB K Haze
MAHHDLIX M3-32 YBEAMYMBAIONIETOCS 00heMa XPaHUMbBIX JTaHHLIX. VHOTIA
JUIST OITUMU3AIY TTPOU3BOAUTETHHOCTH Ga3bl TAHHBIX TOCTATOYHO 00a-
BUTD JIOTIOTHUTENHHDBIE WHAEKCH B TAGIUIIBI, HO HHOTA TpebyeTcst opra-
HIM30BATH KAMMPOBaHITE MHPOPMAITIH MEKTY 6301 TaHHLIX U TPUITOsKe-
HrieM. THCTpyKITHst explain, MMEIOIASACS B SI3BIKE 3aITPOCOB OOBITIHCTBA
6a3 TaHHbIX, TTOKA3bIBAET, KAKIE OTEPAIIHI BBITOTHAET 6a3a JAaHHBIX ISt
BBITIOJTHEHWST YKA3aHHOTO 3a1IPOCa, U YaCTO IOMOTAEeT BBIIBUTD HEIOCTAT-
KU B CTPYKType Ga3bl JaHHBIX WKW B WHAEKCAX, YXY/IIAIOIIIE TPOU3BO-
TUTETHHOCTD.

Ho, mpeskzie 4eM TPUCTYTATh K OMTUMU3AINHN 3aTIPOCOB, HEOOXOANMO
OTIpe/IeJINTh, KaKie NMEHHO 3aIIPOCHI CJIelyeT ONTUMU3NPOBaTh. THUmd-
Hoe obparerre K 6aze TaHHBIX MOKET BBI3BIBATH TTEPEIady MHOKECTBA
3aIPOCOB, TTOITOMY YACTO OBIBAET CTOKHO BBISIBUTD, KAKOH M3 9THX 3a1TPO-
COB OKa3bIBaeTCst «CaabniM 3BeHOM». Pacrimpenue Flask-SQLAlchemy
TIO3BOJISIET COXPAHSITH CTATHCTUKY 3aTIPOCOB K Ga3e MaHHbIX, BBHITIOIHIE-
MBIX B IIporiecce obpalieHus K Heil. B mpumepe 16.1 mokasano, Kak MOKHO
MCTIOTH30BATh 3Ty BO3MOKHOCTD /IJIST TTOJTydeHNs MHGOPMAIINY O 3aTIPo-
Cax, BBITIOTHSIONNXCST MeIJIEHHEee OTIPe/IeIeHHOTO TIOpOoTa.
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Mpumep 16.1 < app/main/views.py: OTYET O CKOPOCTU BbIMNOJSIHEHUS
3anpocoB k 6a3e AaHHbIX

from flask.ext.sqlalchemy import get debug queries

@main.after app request
def after request (response):
for query in get debug queries():
if query.duration >= current app.config['FLASKY SLOW DB QUERY TIME']:
current app.logger.warning(

'Slow query: %s\nParameters: $%s\nDuration: %fs\nContext: %s\n' %
(query.statement, query.parameters, query.duration,
query.context))

return response

Ita (YHKIMOHATIBHOCTh 3aKJIoucHa B 00paborunk after app request,
KOTOpbIN HarnoMmuHaeT obpaboTunk before app request, HO BbI3bIBAeT-
cs mocJie Toro, Kak (hyHKIMs npejcrasienns obpaboraer sampoc. Flask
nepezaeT o6paborunky after app request oGbEKT OTBeTa Ha CJIydail, ecJiu
notpebyeTcst BHECTH B HErO KaKue-JInb0 M3MEHEHUSI.

B nanHOM ciydae o6paboturk after app request He U3MEHSICT OTBET;
OH IIPOCTO U3BJIEKAET BPEMSI BBIOJHEHUS 3aIPOCa, 3allUCAHHOE PACIIIN-
perneM Flask-SQLAlchemy, u BBIBoAUT MHMOPMAIIHIO 0 3aITPOCE, ECIIH OH
BBITTOJIHSJICS CJIUIITKOM MeJIJIEHHO.

@ymukims get_debug queries() Bo3BpalaeT BbIIOIHSBIIMECS 3aIIPOCHI
B Bujle cincka. B tabu. 16.1 nepednciena nndopmaiys, Kotopasi BO3Bpa-
IaeTcst ISt KaykI0To 3a1poca.

Tabnuya 16.1. CBegeHuns o 3anpocax, CoxpaHsieMble paclinpeHnemMm
Flask-SQLAIchemy
Umsa OnucaHune
statement | MHcTpykums SQL
parameters | MapameTpbl, UCMOb30BaHHbLIE B MHCTPYKLUMN SQL

start_time Bpems Hayana BbINONHEHMA 3anpoca

end time Bpemsi OKoOHYaHMS BbIMOSIHEHWS 3anpoca
duration | MpomonXWUTENLHOCTL BLINOMHEHWS 3aNpoca B CeKyHaax

context CTtpoka, onpeaensioLas CTPOKY B UCXOAHOM Kofe, rae Obii 3anylieH
3anpoc

O6paboTunk after app request 0OXOAUT CIIMCOK U JKYPHAIUPYET BCe
3aIPOCHI, BBITIOJHSIIONIMECS 0JIbIIIe YCTAaHOBJIEHHOTO Topora. sKypHa-
JINPOBAHNeE BBITIOTHSIETCS € YPOBHEM BaskHOCTH WARNING. Ecsin moBbIcHTD
ypoBeHb BaxkHOCTH 10 ERROR, 9TO 3aCTaBUT CUCTEMY JKYPHAJIMPOBAHUS CO-
0011aTh 0 MEJIJIEHHBIX 3aITPOCax €Ille U M0 3JIEKTPOHHON 1MoUTe.
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ITo ymomyanuto dynkiums get debug queries() paboTaeT TOJIBKO B pe-
sKuMe oraaku. K coxkaneHuo, mpodieMbl TPOU3BOAUTENLHOCTH Oa3bl
JaHHBIX PEIKO TPOSIBJAAIOTCSA Ha 3Tare pa3paboTKK M3-3a HEGOJIBIIOTO
o6beMa 6asel JaHHbIX. [To 9TO# IpUYMHE HHOT/A MTOJIE3HO MCIOIb30BaTh
3Ty BOBMOKHOCTbD B 9KCILIyaTaIlUOHHOM OKpYy:keHuu. B npumepe 16.2 1mo-
Ka3aHo, KaKhe M3MEHEHHUsT B HACTPOiiKkaX HeoOXOIAMMO MTPOU3BECTH, UTO-
Obl BKJIOUYUTH M3MEPEHUE TPOU3BOAUTEIBHOCTH B 9KCILIYaTAIIHOHHOM
pexnMe.

Mpumep 16.2 <+ config.py: HacTpolika perncTpaumm MeaseHHbIX 3anpocoB

class Config:
...
SQLALCHEMY RECORD QUERIES = True
FLASKY DB _QUERY TIMEOUT = 0.5
...

[Tapamerp SQLALCHEMY RECORD QUERIES coobmaer pacummpenuio Flask-
SQLAlchemy 0 HeOOX0AMMOCTH BKJIIOYUTD 3aIMCh MH(DOPMALIUH O 3aIIPO-
cax. [Topor, Bblllle KOTOPOrO 3aIIPOCHI CYUTAIOTCS ME/JIEHHBIMU, YCTAHOB-
JICH paBHBIM moJiceKyH bl O0e TIepeMeHHbIe BKIFOUEHBI B 0a30BbIN K1ace
Config, MO9TOMY OHU JIOCTYTTHBI BO BCeX KOH(MDUTYpaAINSX.

Beskuit pas, korjia ouepeiHoii 3arnpoc KjaaccupuiimpyeTcs: Kak Mejl-
JIEHHBIH, HHPOPMAIS 06 9TOM 3aIpoce MepefaeTest MeXaHU3My JKypHa-
JIMPOBAHUS B TpUiIoKeHnn. UTo6bI aTa MH(MOPMAIUsS COXpaHsIach, He-
06XO0IMMO HACTPOUTH MEXaHU3M Ky pHATUpoBanust. [TopsIoK HACTPOIKH
JKYPHAIMPOBAHNS B 3HAYUTETHHON CTETIEHN 3aBUCUT OT TIaT(hOPMBI, Ha
KOTOPOH BBITIOTHSIETCS TTpUiIoKeHne. HexoTopbie mprMepsl MOXKHO Haii-
Tu B riaBe 17.

() Ecnu y Bac yxe ecTb KOMWsi perno3nTopusi C UCXOAHLIMU TEKCTaMU MPUNOXEHN
< c caita GitHub, Bbl MOXeTe BbINMONHWUTL KOMaHAy git checkout 16a n nonyumnts aTy
BEPCUIO MPUIIOXEHUS.

MNpoduAnpoBaHne UCXOAHOro KOA3

JIpyruM BO3MOKHBIM HCTOYHUKOM TIPOGJIEM € MPOU3BOAUTETBHOCTHIO
stBisteTcst Bicokoe norpebienre CPU, BbI3BaHHOE BBITTOJTHEHIEM HHTEH-
CUBHBIX U IIPOJIOJIZKUTEJIbHBIX BbIYMCAEHUI. B roncke MeyieHHbIX y4acT-
KOB BHYTPHU IIPUJIOKEHUS BAM MOTYT 1IoM0o4b ipodunposuuku. [Ipodu-
JINPOBIIUK CJIEUT 32 BLIIOJTHEHUEM IIPUJIOKECHUS U 3allUCbIBAET, KaKue
(byHKITMY BBI3BIBATMCH M KAK JIOJITO OHU BBITTOJHSTUCH. 3aTeM OH CO3/1aeT
MOZPOGHBIN OTYET, TIOKA3BIBAIOINI HanboJiee Me/[JIEHHbIE (DYHKITHH.
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@ O6bI4HO NpodUNNPOBaHME BbIMOSHSAETCS B OKPYyXeHun pa3paboTtku. Mpodunum-
POBLUMKA MCXOOHOrO KoAa 3aMefisioT CKOPOCTb PaboTbl MPUIOXEHWS!, MOTOMY
4YTO UM NPUXOAUTCS CNeauTb 3a BCEM, YTO nNponcxoauT. NponssoanTs npodunm-
poBaHVe BO BPEMS 3KCMlyaTaumm He PEKOMEHAYETCS, €CNN TOJIbKO HE UCMOJb3Y-
eTcs Kako-HNOYAb NEerkoBECHbI NPODUANPOBLLMK, CO3[4aHHbIM crneumasnbHo As
MNCMOb30BaHMS B MPOMBbILLNEHHOM OKPYXEHUN.

Beb6-cepsep us dpeiimBopka Flask, nmpegHasHaueHHbIH [T HCTOTB30-
BaHU Ha aTare pazpaboTKU, MOKET BHIMOJHITH TPOo(GUInpoBanue obpa-
GOTKM KasK10To 3ampoca. B npumepe 16.3 nokasano, kak 100aBUTb B [IPH-
JIOJKEHVE HOBYIO KOMAH/LY, 3aIyCKAIONYIO MPOMUINPOBAHIIE.

Mpumep 16.3 <+ manage.py: 3anyck NPUIOXeHNs C NPOPUIMPOBaAHNEM
3anpocos

@manager.command
def profile(length=25, profile dir=None):
"""3anyckaeT NPUIIOKEHME B DexuMe NpoQuiIMpoBaHMa Koja.
from werkzeug.contrib.profiler import ProfilerMiddleware
app.wsgi_app = ProfilerMiddleware (app.wsgi app, restrictions=[length],
profile dir=profile dir)

nun

app.run()

@ Ecnn y Bac yxe ecTb KONua peno3nTopusi C UCXOLHbIMU TEKCTaMU MPUSTIOXEHUI
< c cawita GitHub, Bbl MOXeTe BbIMONHWUTL KOMaHAy git checkout 16b n nonyunts aty
BEPCUIO MPUITOXKEHUA.

Ecnu 3anmycrturh npusiokenne koManoil python manage.py profile, Ha
KOHCOJIb GY/IET BBIBOAUTLCS WHPOPMAIKs, COGpaHHasa MpoOUIMPOBIH-
KOM JIJIs KasK/[OT0 3aI1poca, BKJII0Yast 25 caMbIX MeJIEHHBIX (QyHKIni. 13-
MEHWTD YUCJI0 (BYHKIMH, 0TOOPAKAEMBIX B OTYETE, MOKHO C MOMOIIBIO
napametpa --length. Ecnm 3aman mapamerp --profile-dir, mamubre mpo-
(buIMpoBaHus ST KasKI0TO 3ampoca OyAyT cOXpaHAThCS B (alin B yKa-
3aHHOM KaTasore. Daiiyibl ¢ ITUMK JTAHHBIMU MOKHO HCITOJIB30BATh JJIsI
cozmanust 6osee MOAPOOHBIX OTUETOB, BKIIOUAIONTIX Jepeso 6bl30606. 3a
JOIIOJIHUTEIbHON uHbOpMalueil o npoduiuposimke i Python 06-
pamiaiitech K 0(UIMaIbHOI JOKyMeHTaluK 110 agpecy: http://bit.ly/py-
profile.

[ToaroroBka mpuioKeHUs K Pa3BePTHIBAHUIO 3aKOHUeHA. B ciemyio-
II€ll ry1aBe BbI y3HAETE, Yero JK/AaTh IPU PA3BePTHIBAHII PUJIOMKEHUS.
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Pa3BepTbiBaHne

Be6-cepsep, npeaHasHaueHHBIN I pa3padOTKU U BXOJAIIMIL B COCTaB
Flask, ne o6mamaeT H1 HaIesKHOCTBIO, HIT 6€30TIaCHOCTBIO, HU TOCTATOYHON
3¢ EKTUBHOCTBIO, YTOOBI €70 MOKHO OBLIO UCIIOIb30BATH B TPOMBIIILIECH-
HOM OKpPYy’KeHnH. B 5T0ii riiaBe Mbl ccIeyeM BO3SMOKHbIE BADUAHTHI Pa3-
BePThIBAHUS NPUIOKEHUI Ha ocHoBe (peiimBopka Flask.

MNopsiaOK pa3BepTbiBaHUS

HesaBucumo oT BBIGPAHHON TIaT(OPMBI €CTh PSiji Ollepalnii, KOTOPBIE
HEeO0OXOMMO BBITIOJTHUTH TIPH YCTAHOBKE TPUJIOKEHUS HA TTPOMBITILIEH-
Hbli1 cepBep. [IpuMepom Takux orepanuii MOXKeT CJIyKUTh CO3/IaHKe NN
obHoBJIeHre TaOunIL 6a3bl JAHHDIX.

BoimorHenne aTuX oneparnuil BpyYHyIo TPU KaK/I0H yCTAaHOBKE WA
OGHOBJIEHUH TIPUIIOKEHNST MOKET TpeGOBATH HEMAIOTO BPEMEHN U YpeBa-
TO OMMOKAMH, TOATOMY JIydilie J06aBUTH B ClIEHAPWIT manage.py KOMaH-
Iy, KOTOpasi Oy/IeT BBIIOHATE BCE HEOOXOAUMbIE OTIEPAITHHL.

B npumepe 17.1 nokasana peasinsaiinsi KOMaHbl deploy jiJist IPUIoKe-
Hus Flasky.

Mpumep 17.1 <+ manage.py: komaHaa deploy
@manager.command
def deploy():
"""BLIONHAET OoNepauuy, CBA3aHHHE C pas3bepTeBaHueMm."""
from flask.ext.migrate import upgrade
from app.models import Role, User

# 0OHOBUTHL 0a3y IaHHHX OO [OCJEIHEN Bepcum
upgrade ()

# co3pmaTb posM OJS OJIb30BATENENR
Role.insert roles()

# OOBIBUTHL BCEX MOJIb30BATENIEN KakK UMTANMX CaMux Cebs
User.add_self follows()
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Bce dyHKIMM, BbI3bIBAEMBIC 9TOW KOMAHJIOM, OBIIM CO3/aHBI PaHEE;
IIPOCTO 3/IECh BIIEPBbIE OHU BbI3bIBAIOTCST BCE BMECTE.

() Ecnm y Bac yxe ecTb KOMWsl Peno3nTopusi C UCXOAHLIMU TEKCTAMU MPUIOXEHNI
< c cawita GitHub, Bbl MOXeTe BbIMONHWUTL KOMaHay git checkout 17a n nonyunts aTy
BEPCUIO MPUOXEHUS.

Bce 5Tn (hyHKIMM CIPOEKTHPOBAHDI TAK, YTO HE BBI3BIBAIOT MPOOJIEM
TP MHOTOKPATHOM BEI30Be. TaKoil IMOJXOJ /ieJlaeT BO3MOKHBIM BBITION-
HATH KOMaHAy deploy BCSKMI pas, KOTa MPOM3BOAUTCS yCTaHOBKA WJIN
0OHOBJICHUE.

JKKypHanmposaHe ownbok Bo Bpems
3KCNAyaTaunmn

Korpa mpusiokeHre BBITIOTHSIETCS B PEXXUME OTJAIKHU, TP BOSHUKHOBE-
HUW OIMUOKY B PAOOTY BMEITHBAETCSI MHTEPAKTUBHDIN OTJIAYNK U3 TIaKe-
ta Werkzeug. On otobpaskaer mpaccuposky cmeka B Beh-CTpaHUIIE, AT
BO3MOKHOCTD ITPOCMATPUBATH UCXOMHBIN KOJ[ U JIa’Ke BBHIUUCISATH BhIpa-
JKEHUST B KOHTEKCTE KaKIOTO Ka/[pa CTeKa.

OTauuK — OTJIMYHBIH MHCTPYMEHT /It OTJIAAKU TIPOOJIEM BO BPEMst
pa3paboTKH, HO MO TOHATHBIM TPUYUHAM OH HE MOKET MCHOJIb30BAThCS
B TIPOMBIIIJIEHHOM OKpysKeHur. OMmUOKH, BOSHUKAIONME Ha JTare dKC-
ITyaTalnuu, MOAaBJSIIOTCS, U BMECTO PA3BEPHYTHIX COOOIIEHHUET TT0JIb30Ba-
Tesb TtoJydaet omuoky ¢ kogom 500. Ho TpaccupoBka ipu aToM He Tepsi-
ercst, motomy uto Flask samuceiBaer ee B ¢haiin scyprana.

B MomenT 3amycka npusoxkenus ppeiimsopk Flask cosmaer sxsemiiisp
Kiacca logging.Logger u m0OaBJIET €ro B HK3EMILISIP MPUIOKEHUS KaK
app.logger. B pexiMe OTIAIKU HTOT MEXaHU3M KyPHATMPOBAHUS BHIBO-
IUT COOOIIEHNUST B KOHCOJIb, HO B PEKUMe TIPOMBIIIIEHHOM 9KCILTyaTaliu
OTCYTCTBYIOT 00pabOTYNKY, HACTPAMBAEMBIE TI0 YMOJYAHUIO, — B OTCYT-
ctBUe 00pabOTYMKOB JKypHAJIMPYEMble COOOIIEHUsT HE COXPAHSIOTCS.
B npumepe 17.2 mokasama HacTpoiika 06paboTurKa, OTIIPABJISIOINIETO CO-
ob6uienns 06 ombKax 110 ajpecam dJIeKTPOHHON MOYTHI afMUHICTPATO-
POB, IEPEYNCIEHHBIM B IapaMeTpe HacTpouku FLASKY ADMIN.

Mpumep 17.2 <+ config.py: oTNpaBka 9NEKTPOHHbLIX MNCEM
c coobueHnsaMM 06 oLmbkax
class ProductionConfig (Config) :

oo

@classmethod

def init app(cls, app):



7

[AaBa 1/. Pa3BepTuiBaHe < 249

Config.init app (app)

# OTHOPAaBMUTL AIMMHMCTPATOPaM MMCBMA C COOOmeHMaMM 00 omnbKax
import logging
from logging.handlers import SMTPHandler
credentials = None
secure = None
if getattr(cls, 'MAIL USERNAME', None) is not None:
credentials = (cls.MAIL USERNAME, cls.MAIL PASSWORD)
if getattr(cls, 'MAIL USE TLS', None):
secure = ()
mail handler = SMTPHandler (
mailhost=(cls.MAIL SERVER, cls.MAIL PORT),
fromaddr=cls.FLASKY MAIL SENDER,
toaddrs=[cls.FLASKY ADMIN],
subject=cls.FLASKY MAIL SUBJECT PREFIX + ' Application Error'
credentials=credentials,
secure=secure)
mail handler.setLevel (logging.ERROR)
app.logger.addHandler (mail handler)

HarmomH10, 9TO BCe aK3eMIISIPHI KOH(MUTYPAIIMI UMEIOT CTaTHIeCKUI
MeTOoJ init app (), KOTOPEIN BEI3BIBAETCA METOJOM create app (). B peamn-
3aI[UU 9TOTO METO/Ia JIJIsT Kiacca ProductionConfiy MeXaHU3M Ky pPHAIUPO-
BaHMsI HACTPAMBAETCS HA OTIPABKY COOOIIEHUH 06 omubKax Mo 2JIeKT-
POHHOI TIOUTeE.

VPOBeHb JKyPHATUPOBAHUS JIJIsT 00pabOTUNKA, PACCHIIAIOIIETO JJIEKT-
POHHbBIE TNCHhMA, YCTAHOBJIEH B 3HaYeHne 10g9ging.ERROR, TO9TOMY TOJTBKO
COOOIIIEHNS O CEPhE3HBIX MpodIeMax OYIyT PACChLIATHCS 110 IEKTPOH-
"ot moute. CoobtieH st ¢ 60ree HU3KUMU YPOBHIMU 3HAYNMOCTH MOKHO
COXpaHsATh B (hailjie, B CUCTEMHOM JKypHAJIE, WJIU UCIIOIb30BaTh JIOOOI
JPYTOil MOJIEPKUBACMBIN CIIOCOO XpaHEHUsT, J0OABJISIST COOTBETCTBYIO-
e ob6padorunkn. Criocod KypHaJTUPOBAHUST B 3HAUUTETBHOU CTEIIECHN
3aBUCUT OT UCTIOJIB3YEMON TIaT(HOPMBI.

() Ecnm y Bac yxe ecTb KOMWs Peno3nTopusi C UCXOAHLIMU TEKCTAMM MPUIOXEHNI
< c cawita GitHub, Bbl MOXeTe BbINONHWUTL KOMaHay git checkout 17b n nonyunts aty
BEPCMIO MPUSIOXEHUS.

Pa3sepTbiBaH/e B obaake

B mocsenHee BpeMs A Pa3sBEPTHIBAHUS TPUJIOKEHNH YacTO MCIOIb-
3ytoTcst obauHble TIaThOPMBI. JTa TEXHOJOTHS, KOTOpast o(uImab-
HO HasbiBaeTcs «Iatdopma kak ycayras (Platform as a Service, PaaS),
0CBOOOXKIAET Pa3pabOTINKOB OT PYTHHDI, CBI3AHHON € YCTAHOBKOMN U CO-
MTPOBOK/IEHUEM ATAPATHBIX U TPOTPAMMHBIX TITAT(HOPM, T/I€ BBITTOJTHSET-
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cs mpusoxkenne. B momenn PaaS compoBoskaerne maat(opMbl TOJTHOCTHIO
OCYTIECTBIISIETCST TTOCTABIITKOM YCIyT. PazpaboTdnkam mpeocTaBIsioT-
Csl MHCTPYMEHTDI ¥ GUOIMOTERY /TSI WHTETPAIINY PUIOKEHNS ¢ TIaT-
hopMmoii. 3aTeM IPUITOKEHNE BRITPYIKAeTCs Ha CepBep, COTPOBOKIAEMBIT
MOCTABITIKOM YCJIYT, M Pa3BEPTBIBACTCS B TeUEeHHE HECKOIBKUX CEKYHIL.
BospmmHCTBO MocTaBMNKOB yeayr PaaS mpeamaraeT Bo3MOXKHOCTD JH-
HAMITYECKOTO «MACTITAOMPOBAHUST> TIPUITOKEHS TTYTEM T0OABIEHHUS T
yIATeH s CEPBEPOB B 3aBUCHMOCTH OT KOJIEOAHWI HATPY3KI.

PasBeprhiBamme B 06T1aKe TA€T OTPOMHYIO THOKOCTD U OTHOCUTETHHYIO
MIPOCTOTY B HACTPOIKe, OJTHAKO BCE 3TH MPENMYIIECTBA UMEIOT CBOIO I[EHY.
B cremytormem pasesie MbI TTOOJTIIKE TIO3HAKOMUMCS ¢ KoMmamnmeii Hero-
ku, oHUM W3 TMOMYJSPHBIX TTOCTABIUKOB yCayT PaaS, mpemmaratormnx
BEJMKOJIETHYIO TToAepskky Python.

MaaTtdhopma Heroku

Kommnanmns Heroku crama oHUM 13 IepBBIX MOCTABIINKOB ycayT PaaS, Ha-
uaB cBoit busnec B 2007 roxy. [Litatrdopma Heroku ouennb rubkas u mojyiep-
JKUBAET JUTMHHBIN CIIMCOK SI3BIKOB POTPAMMHUPOBaHst. UTOGBI pa3sBepHYThH
npunokenue Ha mardopme Heroku, paspaboTamk g01KeH ITOMECTUTD €ro
B penosuropuii Git. Komanza git push aBroMaTaecku 3aycTuT yCTaHOB-
Ky, HACTPOWKY M pasBepThIBaHMe MPUIOKeHUs Ha cepsepe Heroku.

Jluist onipeziesieHust CTOMMOCTH yeayT B Kommanuu Heroku ncrionbay-
eTCs eIMHUIA U3MEPEHNUST BEIYUCIUTETHHON MOIHOCTH, KOTOPast HA3bI-
Baercs dyno. Hanbosiee THIIMYHOI pasHOBUIHOCTBIO dyno sBjsiercs web
dyno, equHWUIA U3MEPEHUsT, TTPEICTABIISIONAsA IK3EMILISP Beb-cepBepa.
[TputosKeHre MOKET YBEJTMIUTD BBIYNCAUTETbHBIE MOITHOCTH, BBIESE-
Mble 711 06pabOTKHU 3aIIpOCOB, MCHOJb3Ysl Oosblie exunuil web dyno.
Jlpyroii pasHOBUAHOCTHIO dyno ABIAETCA eAMHUIIA U3MEPEHUsS worker
dyno, ucnosb3yeMas Ui OINPEeJeJIeHUs] BIYUCIUTETBHON MOIHOCTH,
BBIZIEISIEMOT /5T BBITTOJTHEHNsT (POHOBBIX 3aJaHUI WM JIPYTUX COTTYT-
CTBYIOIMX 3a/1a4.

[Tnatopma TIPEAOCTABISIET OMPOMHOE YHUCJIO PACIIUPEHUI U IOTIOJI-
HEeHUI MoAepKKN 6a3 TaHHbIX, SJTEKTPOHHYIO MOYTY M MHOTHE JPYTHE
cayx6b1. B caeyromux pasenax Mbl HogpobHee o6Cy UM oS0k pas-
BeprhiBatus npuioxkenns Flasky va miuardopme Heroku.

MoaroToBka NMPUIOXeEHUN

Jlns passeprhiBanust Ha Tiardopme Heroku mpuiioskenne momkHO Ha-
xo/uThed B pertodutopun Git. Eciim BbI ncnionbayere yaanenusiii Git-
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cepsep, Takoit kak GitHub niwm BitBucket, cosnaiite okanbHy0 KOMHO
perosuTopus st nepeaun ero Ha miaargopmy Heroku. Eciu npuoske-
HIe ellle He moMerieHo B Git-penosutopuii, 570 HeOOXOAUMO CETaTh Ha
KOMIIBIOTEDE, T/I€ BEAETCS Pa3pabOTKa.

() Ecnm BbI NnaHupyeTe pasBepHyTb CBOe Byayliee npuioXxeHve Ha nnatdopme

2 Heroku, ¢ camoro Ha4yana co3gante gnsa Hero penosutopuii Git. MHCTpykuumn no

YCTaHOBKE A5 TPEX OCHOBHbIX CUCTEM MOXHO HanTu Ha carTe GitHub, B cnpaBoy-
HOM pykoBoAcCTBe no agpecy: http://help.github.com/.

Cozdanue yuemnoii 3anucu Heroku

[Tpesxzie ueM BBI CMOKETe BOCIIOIBb30BAThCs YCIyraMu KoMmaunun He-
roku, He06XOANMO CO3IATH YUeTHYIO 3amnch!. Bel MoskeTe 3apeructpupo-
BaTh CBOE TPIJIOKEHTE HA CAMOM HU3KOM YPOBHE 00CTYKIUBAHS ¥ TTOJTh-
30BaThCsT yCIyraMu OeCIIaTHO, UTO /IeJIAeT Ty MAaThOPMY OTIHIHBIM
HCTIBITATEIBHBIM MTOJUTOHOM.

Yemanoexa xomnnexma uncmpymenmoe Heroku Toolbelt

YrobHee BCero ymMpaBJsATh CBOMMH TIPUJIOKEHMSIME Ha TIaThopMe
Heroku ¢ moMoImbio CHeNMUain3npoBaHHOTO KOMILTIEKTa WHCTPYMEHTOB
komanHOH ctpoku Heroku Toolbelt. B coctas Toolbelt BxomaT aBa mpu-
JIOKCHUS:

O heroku: kmenT cayx661 Heroku, memorn3yeTcst A7t co3manus mpu-

JIO’KEHUN W yTIPaBJICHUS UMU;
O foreman: HHCTPYMEHT, UMUTUPYROIINI OKpyskerre Heroku Ha sro-
KaJIbHOM KOMTIBIOTEPE JIJIST TECTHPOBAHMS.

O6paTuTe BHUMaHNe, 9TO €CIIN ¥ BAC €lMe He ycTanoBaeH kiaent Git,
Mmactep ycranoskn Toolbelt aBromatnaeckn yeramnosut Git.

Kienty Heroku HeoOXoanMBl Ballid yUeTHBIE JaHHbBIE JJIS TOKITO-
qeHU K caryskGe. BBecTr MX MOJKHO ¢ TTOMOIIBIO KOMaHIbI heroku login:
$ heroku login
Enter your Heroku credentials.

Email: <your-email-address>

Password (typing will be hidden): <your-password>
Uploading ssh public key .../id rsa.pub

@ OueHb BaxHO BbIFPY3UTbL Ha cepeep Heroku cBoli NyGanyHbIi ko4 SSH, 4ToObI
NoJSly4nTb BO3MOXHOCTb BbIMOSIHATL KOMaHay git push. OGbiMHO KOMaHaa login
co3faeT U1 BbirpyXaeT 3TOT K/lo4 aBTOMaTUYeCKn, OAHAKO TO Xe caMOe MOXHO
coenatb BPY4Hylo komanaon heroku keys:add, 4To MOXeT NpUroanTbCs ONs Bbl-
rPY3Ku1 40MNOJIHUTESNbHbIX KITIOYe.

U https://www.heroku.com/.
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Cozdanue npunoxcenus

(:JIEZIj]R)IHIIfiIlﬂir — CO3aHue IMPUJIOKEHNA C ITIOMOIIBIO kyimenrta Hero-
ku. HpeIIBapI/ITEJIbHO H606XOLII/IMO IIOMECTUTD IIPUJIOJKEHNE B PEIIO3UTO-
pI/Iﬁ Git, €CJIN 9TOTO €ll€ HE CAEJIaHO, 1 3aTEM BbIIIOJIHUTH CJIEAYIOITYIO
KOMaH/ly U3 KaTaJlIoT'a BEPXHETO YPOBH:A:
$ heroku create <appname>
Creating <appname>... done, stack is cedar

http://<appname>.herokuapp.com/ | gitGheroku.com:<appname>.git
Git remote heroku added

[Tpunoxenwst, pasmernaeMbie Ha Tiargopme Heroku, 1omkHbr nMeTsh
YHUKAJbHbIE UMEHA, MOATOMY BaM TIPHIETCS MoxoOparh WMsl, He 3a-
HATOE APYTMMM TIPUJIOKeHUsIMU. Kak ciemyeT W3 BbIBOJA KOMAaHIbI
create, TOCITE Pa3BEPTHIBAHKS MPUIOKEHIE OY/IET JOCTYITHO MO afpecy:
http://<appname>.herokuapp.con. K vMeHU TPUIOKEHUS MOXKHO TaKKe
MPUCOETUHUTH COOCTBEHHOE JIOMEHHOE UMSI.

B nporiecce cosmanus npuioxkenns Heroku cosmact cepsep Git: git@
heroku.com:<appname> git. K uMeHM TIPIIOKEHNST MOKHO TaK/Ke TPUCO-
eIMHUTD cOOCTBEHHOE ToMenHoe nMst. Komara create 1o6aBut aToT cep-
BEp B Balll JIOKATBHBIN PEMTO3UTOPHIL, TaK YTO €TO MOKHO OYIET YBU/IETh
TIOZT MeHeM heroku, BBITIOTHUB KOMaHAY git remote.

Iloozomosxa 6asvt dannvix

Heroku nozpnep:xxusaer Gasbl ganHbix Postgres B Bue NOINOJHEHMIA.
Heb6ombimme 6a3bl ganubix, 70 10 000 3ammceil, MOKHO MCIIOIH30BAThH
B ITPpUJIOJKEHN 6eCHJ13.THOI
$ heroku addons:add heroku-postgresql:dev
Adding heroku-postgresgl:dev on <appname>... done, v3 (free)

Attached as HEROKU_POSTGRESQL BROWN URL
Database has been created and is available
! This database is empty. If upgrading, you can transfer
! data from another database with pgbackups:restore.
Use “heroku addons:docs heroku-postgresqgl:dev’ to view documentation.

3mech HEROKU POSTGRESQL BROWN URL — »TO MM MEPEMEHHON OKpysKe-
HU, XpaHﬂmeﬁ_URL 6asbl JTAHHDBIX. Ob6paTure BHUMaHUe, 4TO, IIbITA-
SCh BBIIOJIHUTD 9Ty KOMaHAYy y ceOsl, BbI MOKETE MOJYYUTh APYTOM 1[BET
B uMeHu nepementoii’. Heroku mossoJisier Ucosb3oBaTh B OAHOM IIPH-
JIOKEHUM HECKOJIbKO 6a3 JaHHBIX, U I KaXKJOW U3 HUX OyJeT co3jaHa

! 3nech vactb «BROWN» B nmenu nepeMeHHON — 9TO Ha3BaHHe KOPUYHEBOTO

uBeta. — [Ipum. nepes.
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nepeMennast okpyskerust ¢ URL cBoero 1sera. TTocse atoro URL Gasbr
JaHHBIX MOKHO 9KCIIOPTHPOBATh C IIEPEMEHHON OKpy:KeHua DATABASE URL.
JlanHyo onepaiito ¢ 6a3oil TaHHBIX, CO3AHHON BBIIIE, BBIIOJIHSIET CJie-
Aylomias KOMaHja:

$ heroku pg:promote HEROKU POSTGRESQL BROWN URL
Promoting HEROKU POSTGRESQL BROWN URL to DATABASE URL... done

@Dopmat nepemMeHHON OKpyskeHus DATABASE URL B TOYHOCTU COOTBET-
crByer tpeboanusamM SQLAlchemy. HamomHIo, uTo B crieHapuu config.py
HCIIOJIb3YeTCs 3HadeHue ImepeMenHoil DATABASE URL, ecsin OHO oIpesieie-
HO, TT09TOMY Telepb aBTOMATUUECKU OYAET BBIIOJIHSITHCS MOAKIIOUEHIE
K Gase gaHHbIX Postgres.

Hacmpouxa sxcypnanupoeanus

JKypranuposanue hataabHBIX ONMOOK U PACCHIIKA COOOIIEHMIT O HUX
IO HJIEKTPOHHON 1ouTe GbIIN J06ABJIEHBI paHee, HO B JIOTIOJHEHKE K 9TO-
My OYeHb Ba)KHO HACTPOUTH JKyPHAJIMPOBAHUE COOOIEHMIT MEHee BakK-
HBIX KaTeropuii. XopoIuM TPUMEPOM TaKKX COOOTIEHMI MOTYT CJIYKHUTh
NPeyTIPEKICHNST O MEJIEHHOI paboTe 3a1pocoB K 6ase JaHHbIX, 100aB-
JleHHble B ryase 16.

[Tpunosxenust Ha maatdopme Heroku M0KHBI OCYIIECTBIATD KypHa-
JIMPOBaHKE B OTOK BbIBO/A stdout wim stderr. Dtu coobuienust 6yyT aB-
TOMaTUYECKH [1€PEXBATBIBATHCA U COXPAHATHCS NIaT(GOPMOI, 1oCIe Yero
X MOXKHO TIPOYUTATH C MOMOIbI0 Kinerta Heroku, komanoii heroku
logs.

Hacrpoiiky Ky pHagiupoBaHus MOKHO 106aBUTh BKJIacc ProductionConfig,
B €r0 CTaTUYECKNUIA METO/L 1nit app (), HO, TOCKOJIbKY JaHHDIIA €110co0 Kyp-
HAJMPOBAHUS ABJAETCS XapakTepHOit ocobenrocThio Heroku, Heo6xom-
MO CO3/1aTh HOBYIO KOH(UTYpPAIUI0 KOHKPETHO /I 3TOW NIaThOpMBl,
OCTaBWB 3a KJjaccoM ProductionConfig posib GazoBoil KoHbUTypalu st
pasubix maatdopm. Onpezenenne kiaacca HerokuConfig mokasano B mpume-
pe 17.3.

Mpumep 17.3 < config.py: koHuUrypaumsa Heroku

class HerokuConfig (ProductionConfig) :
@classmethod
def init app(cls, app):
ProductionConfig.init app (app)

# XypHaJIMpoBaHue B NOTOK stderr
import logging
from logging import StreamHandler
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file_handler = StreamHandler ()
file_handler.setLevel (logging.WARNING)
app.logger.addHandler (file_handler)

Kora npustoskeHue 3amyckaercst moj yrpasserueM miatdopmbt Heroku,
eMy HEeOOXOIUMO COODIIUTD, YTO OHO JIOJKHO UCTIOJIBb30BaTh 9Ty KOHMUry-
parto. YTo6bl y3HATE, KAKYI0 KOH(DUTYPAIHIO UCIIOJIB30BATD, TIPUJIOKEHUE
TPOBEPSIET TIepeMeHHYI0 OKpysKeHust FLASK CONFIG, cOOTBETCTBEHHO, 3Ty
HEPEMEHHYIO HYKHO YCTaHOBHUTH B OKpyskeruu Heroku. YcraHoBKa miepe-
MEHHBIX OKPY’KEHHsI BBIMOJTHSIETCST KOMaH/01 config: set kimenta Heroku:
$ heroku config:set FLASK CONFIG=heroku

Setting config vars and restarting <appname>... done, vé
FLASK_CONFIG: heroku

Hacmpoiixa 3nexmponnoii noumol

Heroku ne npeznocrasisier coii ceppep SMTP, mosTomy /11st pacChLIKK
AJIEKTPOHHBIX MTHCEM HEOOXOJAMMO HACTPOUTH JAOCTYI K BHEITHEMY Cep-
Bepy. CylecTByeT HeCKOIbKO CTOPOHHUX JOTIOJHEHUH, MHTETPUPYIONTUX
HAJIEKHbIE MEXaHM3MbI PACCBLIKU 3JIEKTPOHHO#T 1ouThl B Heroku, HO jiist
TECTUPOBAHUSI U OIIEHKHU BIIOJIHE I0CTaTOYHO KoHpuryparmu Gmail, ko-
TOpast y:Ke orpesiesieHa B 6a30BoM Kiacce Config.

Tak Kak BHe/[peHME YYETHBIX JAHHBIX HEIOCPEJACTBEHHO B CIIEHAPUI
MPeNCTAaBISAET ONpeleJIeHHYIO OMACHOCTD, UM M0JIb30BATENs U T1ap0oJib
mis gocryna kK SMTP-cepsepy Gmail onpenesaiores ¢ IOMOLIBIO mepe-
MEHHBIX OKPYKEHUSI:

$ heroku config:set MAIL USERNAME=<your-gmail-username>
$ heroku config:set MAIL PASSWORD=<your-gmail-password>

3anyck npomviuiennozo eed-cepseepa

[Tnatdopma Heroku He mpemocrasisier Be6-cepBepa st CBOUX MPHU-
JoskeHuit. BMecTo aToro mpe/ioaraeTces, 4To MpuioKeHust Oy Iy T 3amyc-
KaTh COOGCTBEHHBIE CEPBEPDI, KOTOPBIE OYYT IPOCIIYIITHBATH TOPT C HOME-
POM, YKa3aHHBIM B IlepeMeHHOI oKpy:keHus PORT.

Be6-cepsep, Bxopstiuii B coctas dpeiimsopka Flask u npeanasnauen-
HBII I pa3pabOTKU, UMEET OTHOCUTENHHO HEBBICOKYIO MPOU3BOIUTEb-
HOCTb, [I0TOMY UTO He IIPe/II0J1arajoCch UCIOJIb30BATD €TI0 B [IPOMBIIIIEHHOM
okpyskernu. OJIHAKO €CTh 1B HAJIEKHBIX BeG-cepBepa, KOTOPbIE TIPEKPACHO
paboraior ¢ npuioxenusamu Ha ocHose Flask: Gunicorn! u uWSGI2.

U http://gunicorn.org/.
2 http://bit.ly /uwsgi-proj.
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Yrobbl TpoTecTHpoBaTh KoHGUrypauio Heroku JioKaJibHO, MOKHO
YCTaHOBUTH BebG-cepBep B BUPTyalbHOe OKpyskeHue. Hamprwmep, Beb-
cepep Gunicorn MOXKHO YCTAaHOBUTH KOMAH/IOM:

(venv) $ pip install gunicorn

3arryck TPWJIOKEHUST ToJ yrpaBienreM Gunicorn oCymiecTBISETCS
cJetyIonieil KOMaH/[0M:

(venv) $ gunicorn manage:app
2013-12-03 09:52:10 [14363]

2013-12-03 09:52:10 [14363]
2013-12-03 09:52:10 [14363]
2013-12-03 09:52:10 [14368]

INFO
INFO
INFO
INFO

Starting gunicorn 18.0
Listening at: http://127.0.0.1:8000 (14363)
Using worker: sync

[
[
[
[ Booting worker with pid: 14368

]
]
]
]

ApI‘yMeHT manage:app COAEPKUT CjieBa OT ABOECTOYMA ITAKET WU MO-
ﬂyﬂb,OHpeHeHﬂKHﬂHﬁ NpUJIOKEHNE, N UMA IK3EMIIApa MPUJIIOKEHUA

BHYTpH Nakera crpasa. O6paTute BHUMAHME, YTO MO YMOJIYaHUIO BeO-
cepsep Gunicorn ucnosbayer nopt 8000, a ne 5000, kax Flask.

Zlobaenenue ¢paiina co cnuckom zasucumocmei

Heroku sarpyskaer makersl 3aBucuMmocteii 13 (aiiia requirements.txt,
XpaH4IIerocs B alke BepxHero yposHs. Bee 3aBucumocTn u3 atoro daii-
Jia Oy/1yT UMIIOPTHPOBATHCS B BUPTYAJIbHOE OKPY KEHHUE, CO3/[AHHOE TIIAT-
dhopmoit Heroku B xojie pasBepThiBaHUSI.

Daiin requirements.txt nnst Heroku mosken BKIIOYATh Bee 0OTITIE 3a-
BUCHMOCTHU /I IIPOMBIIIJICHHON BepCUM I[PUJIOXKEHUS, a TakXkKe IaKeT
psycopg? mongepKKu O6asbl gaHHBIX Postgres u BeG-cepsep Gunicorn.
B npumepe 17.4 npuoaurcs npumep daiiia requirements.txt.

Mpumep 17.4 <+ requirements.txt: pain co cnnckom 3aBMcMmMocTen
ona Heroku

-r requirements/prod.txt
gunicorn==18.0
psycopg2==2.5.1

Zobaenenue ¢paiina Procfile

ILnatdopme Heroku HeoO6X0AUMO COOOIINTD, KAKYIO KOMAH/Y UCIIOJIb-
30BaTh /I 3aITyCKa MPUJIOKEHUs. JTa KOMaH/A OTPE/ENSIeTCS B CIie-
nuajbHoM (ailie ¢ umeneM Procfile. lanublii aiisn 10J5KeH HAXOAUThCS
B IAITKe BEPXHETO YPOBHS ITPUIOKEHUS.

B mpumepe 17.5 mokazano comepuMoe 3Toro daiiia.

Mpumep 17.5 < Procfile: dann Procfile ona Heroku

web: gunicorn manage:app
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Dopwmar daitna Procfile oueHb TIPOCT: B KAKI0I CTPOKE OTPEIEIISETCS
UM 33/1aHUd, 32 KOTOPbIM Yepe3 [BOETOYME YKa3blBaeTC:A KOMaH/Ia 3a-
1ycKa 3Toro 3ajanus. VIMs web gaBiisgeTcs crieniaJabHbIM; OHO MHTEPIIpe-
tupyercs margopmoil Heroku kax 3azanue, samyckaioiiee Be6-cepsep.
Heroku cosmaer 115 aToro saganus mepeMeHHyIo OKpyskeHust PORT U 1pu-
CBaWBaeT el HOMep MOPTa, Ha KOTOPOM TPHUIOKEHNE OyIeT MPUHUMATH
sampocel. [To ymosuanuio BeO-cepBep Gunicorn yduThIBaeT 3HAUYCHUE
nepeMeHHOU PORT, ecjii OHO OIpe/e/IeHO, II09TOMY HeT HeoOXOIMMOCTH
BKJII0YaTh HOMEP ITOPTa B KOMAH/y 3aIlyCKa.

O MpunoxeHns MoryT 06bSABAATL AONONHUTENbHbIE 3aaaHus B daiine Procfile c ume-

< Hamu, OTIMYHBIMM OT Web. BTO MOryT BbITb Apyrue CNyX0Obl, HEOOXOANMbIE NPUNO-
XeHuio. Mpu pasBepTbiBaHUN NMPUIIOXEHUS Heroku 3anycTuTt Bce 3agaHung, nepe-
yncneHHole B Procfile.

TectupoBaHue ¢ nomouibio Foreman

B cocras komiuiekTa uncrpymentos Heroku Toolbelt Bxoaut eme oxna
yTumTa ¢ uMeneM Foreman, KOTOPY10 MOKHO MCIIOJIb30BATh IS 3aILyC-
Ka TPUJIOKEHUS JIOKATBHO C HEJIbI0 TECTUPOBaHMs. IlepeMeHHbIe OKpy-
sKeHus, Takne Kak FLASK CONFIG, ycTaHaB/IMBaeMbIe C TTOMOIIBIO KIHMEHTA
Heroku, moctymssr b Ha cepBepax Heroku, moaromy Heo6Xo1umo
TaKKe OIPENEIUTh 9T IIEPEMEHHbIE U B OKPYKEHUH, CO31aBAeMOM YTH-
muroit Foreman. Dta yTUIMTa WIIET ONPENEIEHMs [EPEMEHHBIX OKDY-
sKeHus B (pailie ¢ MMeHeM .eno, HaXO[AIIEeMCsI B KaTajore IIPHI0KeHUsT
BepxHero ypoBH:. Hampumep, ¢aiis .enov MOKeT cofiep;KaTh cieayrorme
OIIpEe/IeIEHH TIEPEMEHHBIX:

FLASK_CONFIG=heroku

MAIL USERNAME=<mMa_noJsib30BaTeNA>
MATL PASSWORD=<naposs>

Tak kak dann .env cogepxut napoam n apyryto KoHduaeHumanbHyo nHbopma-
LM, OH HMKOrAA He AoMmKeH A06aBnaTbes B peno3ntopuii Git.

Vrumura Foreman MOKeT BBI3BIBATHCS PA3HBIMHU CIIOCOOAMU, HO OC-
HOBHBIMU gBjstiorcs foreman run m foreman start. Komanay run mMoskHo
MCIOJIb30BATD /I 3aIlyCcKa IIPOM3BOJIbHBIX KOMaH/ B OKPYKEHUU IIPU-
JIO’KEHUSL, B YACTHOCTHU /1151 BBIITOJHEHM KoMan/1bl deploy, UCII0JIb3yeMOoi
TIPUTOKEHIEM TSI CO3MAHNUS HA3bI TAHHbIX:

(venv) $ foreman run python manage.py deploy

Komanpa start unraer comepskumoe daiina Procfile n BbimosHsieT Bee
3ajlaHusl, IEPEYNCIEHHDIE B HEM:
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(venv) $ foreman start

22:55:08 web.1 started with pid 4246
22:55:08 web.1 2013-12-03 22:55:08 [4249
22:55:08 web.1 2013-12-03 22:55:08 [4249

] [INFO] Starting gunicorn 18.0
[ 1
22:55:08 web.1 2013-12-03 22:55:08 [4249
[ 1

[ ]

[INFO] Listening at: http://...
[INFO] Using worker: sync
[ ]

22:55:08 web.1 2013-12-03 22:55:08 [4254] [INFO] Booting worker with pid: 4254

Foreman oGbequHsieT BBIBOJ JKYPHAJIMPYEMBIX 3allUCEll OT BCeX 3ally-
IIEHHBIX 3aJaHUI ¥ BBIBOAUT UX B KOHCOJIb, OOABJSA B HAUAJIO KaKAON
3aIMCH TeKyIIee BpeMst 1 UMsI 3a/IaHUSI.

C nomouipio ¢jiara -¢ MOKHO MMUTHPOBATh HOTPeOIeHe BhIUNCIU-
TEJILHBIX MOIIHOCTEN B dyno. Hampumep, ciieyomias KOMaH/a 3amyCTHT
Tpu BeO-cepBepa, IIPUHUMAOIINX 3aIIPOChI HA PA3HBIX TOPTaX:

(venv) $ foreman start -c web=3

BknioyeHue 6e3onacHoro nportokona HTTP ¢ nomoubio
Flask-SSLify

Kora monb3oBaTesb BBITOTHSIET BXO/ B MPUJIOKEHUE, OTIPABIISASI UMS
[OJIb30BaTesI U MapoJib ¢ BeO-GOPMOIl, BO BpeMs Iepegadd 1o ceTu
9T y4eTHbIe JaHHbIe MOTYT OBIThH IlepeXBayeHbl TPEThel CTOPOHOM, KaK
yIKe 0TMEUaIOCh HECKOJIBKO pa3 Bbile, UTOObI IPe0TBPATUTh IIepexBar
YUYETHBIX JAHHBIX TAKKM CIOCOO0M, HE0OXOAMMO HCIIOJIb30BaTh Gesomac-
Hyio Bepcuio ipotokosia HTTP, koropsrit mudpyer Bce manubie, mepe-
JlaBaeMble MEKIY KIMEHTOM U CEPBEPOM C UCIIOIb30BAHUEM 1y OJIMYHOTO
KJTIOYa.

ILnatgopma Heroku obGecrieunBaer A0CTYI KO BCEM HPUIIOKEHUSIM
B poMmene herokuapp.com 1o oboum mpoTokoiam, http:// u https://, 6e3
HEOOXOAMMOCTH HaCTpanBaTh UCIOJIb3oBaHue ceprudukata SSL. Exun-
CTBEHHOE, YTO HYKHO C/eJaTh B NMPUJIOKEHUH, — TIePeXBaThIBaTh BCE
3arpocsl K unrepdeiicy http:// u nepeaapecoBbiBaTh UX Ha UHTEpQEIc
https.//, ato u nenaer pacupenne Flask-SSLify.

ITo pacupenne HeOOXOAUMO M00aBUTH B (hailn requirements.txt.
B mpumepe 17.6 mokazano, Kak aKTUBUPOBATH JAaHHOE pacIIupeHHe.

Mpumep 17.6 < app/__init__.py: nepeagpecaums BCex 3anpocoB
Ha 3aWMLLEHHbIN nHTepdenic https://
def create_ app (config name) :
...
if not app.debug and not app.testing and not app.config['SSL DISABLE']:
from flask.ext.sslify import SSLify
sslify = SSLify(app)



258 < Yactb lll. MNocreaHas MUAS

TMomnepsxka SSL Heo6X0MMa TOJBKO B PEKUME TIPOMBITIJIEHHOH 9KC-
[JIyaTaliid ¥ TOJBKO ecsiu maardopma 0OecrieunBaeT TaKyl BO3MOK-
HOCTh. UTOGBI YIIPOCTUTH BKJIKOUYEHUE U BBIKJIHOUCHHE TOAAEPKKN SSL,
Obla 106aBIeHAa HOBas TiepeMeHHas SSL DISABLE. Basosbril kimace Conflg
YCTaHABJIUBAET €€ B 3HaUeHue True, TO €CTh MO ymMoadanuio SSL He wc-
mosrb3yeTcst, a kiace HerokuConfig mepeomnpesesiser ee. Peanmsanus ycra-
HOBKU 9TOH TlepeMeHHO 1ToKa3aHna B ipumepe 17.7.

Mpumep 17.7 < config.py: HacTpoka ncnoab3oBaHna SSL

class Config:
...
SSL_DISABLE = True

class HerokuConfig (ProductionConfig) :
...
SSL_DISABLE = bool (os.environ.get ('SSL DISABLE'))

3nauenue s noss SSL DISABLE B HerokuConfig msBjiekaercs U3 OHO-
MMEHHOI TTepeMeHHOH OKpYsKeHus. Ecin nepeMeHHas OKPY/KEHUS IMeET
Jr000€e TIPOU3BOJILHOE 3HAUEHUE, KPOME IMyCTOH CTPOKU, mpeobpasoBa-
HUE B JIOTUYECKOE 3HaUeHWe BepHeT True, 4TO MPUBENET K OTKIIOUEHUIO
SSL. Ecain mepeMeHHast OKPY>KEHUS OTCYTCTBYET UJTH COIEPKUT MYCTYTO
CTPOKY, TIpeoOpasoBaHue B JIOTUYECKOEe 3HaYeHHe BepHeT False. UToObI
BBIKJIIOUNTH SSL 11pu ncnosib3oBannu yTuauTsl Foreman, B aitn .eno ne-
06xo1mMo 106aBUTH SSL_DISABLE=1.

C 5T¥MM HACTPOMKaMU I10JIb30BATENN OYAYT BBIHYKACHBI UCIOIb30-
BaTb SSL, HO ecTb elle Koe-Kakue MeJjoun, HeoOXoaumble, YToObl obec-
HEeYnTh MOJHOTY ToAAep:KKU. IIpu ucrosb3oBanuu Heroku KineHTHI
MOJKJIIOUYAOTCS He K TPUJIOKEHUSIM HEIOCPEACTBEHHO, a K 0OpaTHOMY
MIPOKCH-CEPBEPY, TepeajipecyonieMy 3arpochl TPUIOKEeHUIM. B Takoit
KOH(DUTYpaIUN TOJbKO TIPOKCU-CEPBEP ACHCTBYET B PEKUME TIO/IEPIKKI
SSL; npusioxkeHusi IPpUHUMAIOT BCE 3aIIPOCHI OT IPOKCU-CEPBEPA TI0 TPOC-
tomy tiporokony HTTP, moromy uro Bo BHyTpeHHell cetn Heroku Her
HEOOXOAMMOCTH B JIOMOJTHUTEJBHOM 3a1uTe. ITO 06CTOSTETBCTBO MOKET
PEBPATUTHCST B TIPOOJIEMY, KOT/IA TTPUIOKEHII0 TOTPEOYETCsT CreHepu-
posatb abcomorHbii URL, coorBeTcTBYOMIMIT TPeOOBAaHUAM HE3011aCHO-
CTH, TIOTOMY YTO TIPH UCIIOJb30BAHUN 0OPATHOTO MPOKCH-CepBepa ToJe
request.is secure Bcerga Oyzer MMeThb 3HaueHMe False.

ITpuMepoM cUTyalmii, KOTJIa 3TO MOXKET CTaTh MPOOJEMOii, sIBJsET-
cs coznanue agpecoB URL aBatapos. Eciu Bbl nomuute, B riiase 10 ro-
BOPUJIOCH, UYTO METOM gravatar () momenn User, TeHepUPYIOMIUN aapeca
URL, Bexymue na caiit Gravatar, nposepser noje request.is secure
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¥ Ha OCHOBE €TO 3HAUYECHWS CO3/IaeT 3alUIICHHbIC WM He3alUIeHHbIE
URL. Ucnonmb3oBanre HE3aMMUIIIEHABIX aJ[PECOB aBaTapOB Ha CTPAHMUIIE,
KOTOpast caMa ObljIa 3alPOIIeHa 110 3alllUIIIeHHOMY HHTep(eicy, MOKeT
3aCTaBUTh HEKOTOPbIE Gpaysepbl BBIBECTH TPEAYNPEKACHUE, TOITOMY
nHTEphENCH BO BCEX ajlpecax Ha CTPAHUIIE TOJIKHBI OBITh OJXMHAKOBO
3aIUTIEHBIL.

[Ipokcu-cepBepbl nepegaioT WHGOPMAIUIO, OMUCBIBAIONIYIO OPHUTH-
HATBHBIN 3aITPOC, TOJTYYEHHBIN OT KIMEHTa, B HecTauaapTHbix HTTP-3a-
rOJIOBKAX, 6Jaro/iapst STOMY €CTh BO3MOYKHOCTbD OTIPEAEIUTD, UCIIOIb3Y-
€TCs JIM 3alUIIEeHHBIH IIPOTOKOJ VIl B3AUMOJIEHCTBUS C [IPUIIOKEHUEM.
B naker Werkzeug sxoxut moxysb WSGI npomeskyToutnoil 06paboTKu,
MTPOBEPSTIONTUI HATTMUNE 3ar0JIOBKOB, C(hOPMUPOBAHHBIX MPOKCU-CEPBE-
POM, ¥ BHOCHUT HEOOXOAUMbBIE U3MEHEHUSI B OOBEKT 3alPOCa, HATIPUMED
npucBauBaeT MoJo request.is secure sHayeHue, COOTBETCTBYIONlEE 3a-
IUIIEHHOCTH 3arpoca, OTTPABJIEHHOTO KJIMEHTOM O0OpaTHOMY TIPOKCH-
cepsepy. B ipumepe 17.8 mokasano, Kak 100aBUTh MOLYJIb ProxyFix B ipu-
JIOJKEHNe.

Mpumep 17.8 < config.py: nogaepxka NpPoKCcu-cepBepoB
class HerokuConfig (ProductionConfig) :
...
@classmethod
def init app(cls, app):
...

# obpaBoTkxa 3aroOJIOBKOB IPOKCU-CepBepa
from werkzeug.contrib.fixers import ProxyFix
app.wsgl app = ProxyFix(app.wsgi app)

Brmouenne B paboTy MOZYJIST TPOMEKYTOUHONW 0OPabOTKY TIPOM3BO-
JIUTCS B MeToje MHUImanu3annu Kouduryparuu Heroku. /ToGaBrieHue
mpoMeKyTOUHBIX ypoBHel W SGI, Takux kak ProxyFix, MpousBoOANUTCS TIy-
tem o0eproiBatnust W SGI-tpunoskenust. Kora moctymaer HOBBIH 3a1poc,
MTPOMEKYTOYHBIE MOJLYJIN TTIOTY4alOT BO3MOKHOCTD MCCIIEI0BATh OKPYsKe-
HYE W BHECTH U3MEHEHUs B 3aITPOC JI0 TOTO, KaK OH Oy/IeT mepeiaH 1ajib-
mie st 06paboTku. Mozyib ProxyFix MoKeT ToTpeboBaThCs He TOJTBKO
B cJIydae ucosb3oBarus Heroku, HO 1 B JI0OOM IPYTOM OKPYsKEHUH, T/Ie
HCIIOJIB3YETCsT OOPATHBIN MTPOKCU-CEPBEP.

Ecnn y Bac yxe eCTb KOMus pPero3nutopmsi C MCXOAHLIMU TEKCTaMU MPUIOXEHNI
< ¢ cawita GitHub, Bbl MOXeTE BbINOMHWUTL KOMaHAy git checkout 17¢ n nonyunts aty

BEPCMIO NMPUIIOXeHMst. YTo6bl rapaHT1POBaTh YCTAHOBKY BCEX HEOBXOAMMbIX Pac-

LUIVPEHWIA, BLINOSTHWTE Takxke KomaHay pip install -r requirements/dev. txt.
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PaseepTbiBaHne komaHpou git push

[Tocnenunii mar B mpoiiecce pa3BepTHIBAHUST — BBITPY3Ka MPUJIOKEHUS
Ha cepBepbI Heroku. Y6BI[I/IT6CI), 4YTO BCE M3MEHEHUS COXPaHCHbI B JIO-
KaJbHOM pernio3uTopuu Git, 1 3aTeM BBITTOJTHUTE KOMaHIy git push heroku
naster, 4T06bI BHITPY3UTH TIPUIOKEHUE:

$ git push heroku master

Counting objects: 645, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (315/315), done.

Writing objects: 100% (645/645), 95.52 KiB, done.
Total 645 (delta 369), reused 457 (delta 288)

.-—=> Python app detected
.----> No runtime.txt provided; assuming python-2.7.4.
.—---> Preparing Python runtime (python-2.7.4)

————— > Compiled slug size: 32.8MB
————— > Launching... done, v8
http://<appname>.herokuapp.com deployed to Heroku

To git@heroku.com:<appname>.git
* [new branch] master -> master

TéHepb TIPUJIOJKEHNE PA3BEPHYTO U 3allyIll€eHO, HO ITOKa OHO pa60TaeT
HETPaBUJIBHO, IOTOMY UTO elife He ObliIa BhIoIHEHAa KoMaH/a deploy. Boi-
IMOJIHUTD 3TY KOMaH/1y MOJKHO C IIOMOIIbIO KJIMEHTa Heroku:
$ heroku run python manage.py deploy
Running ‘python manage.py predeploy’ attached to terminal... up, run.8449

INFO [alembic.migration] Context impl PostgresqglImpl.
INFO [alembic.migration] Will assume transactional DDL.

ITocre cos3maHusa U HACTPOHMKM Tabaui B Oase NAHHBIX MPUIOKEHIEe
MOJKHO TI€PE3aIyCTUTh, YTOObI 3aITyCK IIPOLIE] YUCTO:

$ heroku restart
Restarting dynos... done

Teneps IPUIIOKEHUE IOJZKHO OBITH IOCTYTHO IO a/1pecy: https: //<umsi_
npuiiokenus™>.herokuapp.com.

MpocMoTp XypHanos

BoiBog sxypHaMUpyeMbIX 3amuceid, TPOU3BOAMMBIN TPUIOKEHUEM, TIepe-
xBarbiBaercs miaTdopmoil Heroku. IMosyuurh copepsKumoe »KypHajia
MO’KHO KOMaHION 10gs:

$ heroku logs
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B xome TECTUPOBAaHUA TaKKE MOKET TPUTOAUTHCA BO3MOKHOCTDH
Ha6JIIOlIaTI) 3a MOSIBJIEHNEM HOBBIX 3aIlMCel B JKypHaJIe:

$ heroku logs -t

Pa3BepTbiBaHMe U OOHOBNEHUE

Korga norpebyercs 06HOBUTD npuiioxkenne Ha miatdopme Heroku, mpu-
JAETCA BHOBD TOBTOPUTH HEKOTOPBIE MIaru. ITocae COXpaHEHUA N3MEHEeHUN
B penno3nuTopun Git BbI3OBUTE cjaeayronme KoMaH/ibl, 4TOOBI BBIIIOJTHUTD
00HOBJIEHHE:

$ heroku maintenance:on

$ git push heroku master

$ heroku run python manage.py deploy

$ heroku restart
$ heroku maintenance:off

[Tapamerp maintenance, mojepskuBaeMbiii kanentom Heroku, oTkimio-
YT MPUJIOKEHHE OT CETH Ha BPeMst OGHOBJICHUS 1 00€CTIeUnT 0ToOpasKe-
HU€e CTAaTUYeCKON CTPAaHUIIbI, UHPOPMUPYIOIIIEil TT0JIb30BaTEEH, YTO CAUT
BPEMEHHO HEIOCTYTICH.

TP3AVNUNOHHBIA XOCTWUHI

TpaanTmoHHBIN XOCTUHT MO/Ipa3yMeBaeT MOKYIKY WU apeHy cepBepa,
(hUBMYIECKOrO UM BUPTYAJIbHOTO, M CAMOCTOSITENBHYIO HACTPOUKY BCEX
HEOOXOAUMBIX KOMIIOHEHTOB. OOBIUHO 3TO OOXOJUTCS JelIeBJe, 4eM
YCJIYTU XOCTUHIa B o0sake, HO Tpebyer Oosiblie ycuinid. B ciexyomux
pasjiesiax Bbl HOJIYYKTE MIPeJCTaBIeHe O TOM, KaKkie paboThl IIoApasyMe-
BaeT TPAAMUIUOHHBIA XOCTHHL.

HacTtpoiika cepBepa

CyImecTByeT HeCKOIBKO 3a/1a4 a/IMUHUCTPUPOBAHIS, KOTOPbIE HEOOXOH-
MO BBITIOJIHUTD Ha CEPBEPE, MPEKIIE YeM HA HEM MOXKHO Oy/IeT pa3MeIaTh
MIPUIIOKEHUST:

O ycranoBuTh cepBep 6a3 gaHHBIX, Takoil Kak MySQL wim Postgres;
MOKHO TakyKe HCI0JIb30BaTh 0asy ganHbix SQLite, HO [uIst TIpoO-
MBIIIJIEHHOH 9KCIUTyaTalli 9TOT BAPUAHT HE PEKOMEH/IyeTCs U3-32
MHO’KeCTBa OTpaHUYeHU;

Q yCTaHOBUTH TPAHCHOPTHBIM areHT »JIeKTpoHHOU mouThl (Mail
Transport Agent, MTA), takoii kak Sendmail, aTo6bI OTIIPaBISATH
MOYTY TTOJTb30BATEISIM;
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YCTaHOBUTD HaJIe/KHbIH, TPOMBIILICHHBIN BeO-cepBep, TaKoi Kak
Gunicorn wim uWSGI,

NpUOGPECTH, YCTAaHOBUTD M HACTPOUTH ceprudukat SSL ars mog-
JiepskKu 3anuiieaHoro nporokoiaa HTTPS;

Q (Heobs3aTETBHO, HO PEKOMEH/LYETCST) YCTAHOBUTDH OOPATHBIH MPOK-
cH-cepBep, TaKol Kak nginx wiu Apache; stot mpotecc Oyaer 00-
CJyKMBaTh cTatudeckue (haiisibl HEMOCPEACTBEHHO U MepeaaBaTh
BCE OCTAJILHBIE 3aITPOCHI BeO-cepBepy MPUJIOKEHHUS, TPOCTYITNBa-
OTIIeMY CKPBITBII TOPT 110 aapecy localhost;

Q 3amuTHTH cepBep; IO/ HTUM MOAPA3yMEBACTCS HECKOJIBKO 3ajad,
EJTPIO KOTOPBIX SIBJSIETCS YMEHBIIEHNE YSI3BUMOCTH CepBepa, Ta-
KUX KaK YCTaHOBKa OpaHAMAayapa, yAaJeHUE HEHUCIOIb3yeMOro
POrPaAMMHOTO 0GEeCICUeHUST 1 CIIYKO U T. JI.

MMnopTupoBaHue nepeMeHHbIX OKPY)XeHMUSs

Kak n na mardopme Heroku, npusoskenue, BLIITOJHSIONIEECS HA OTAEb-
HOM cepBepe, TaKyKe OIIMPaeTCsl Ha HEKOTOPbIe HaCTpOiKH, Takue Kak URL
6asbl JAaHHBIX, YUETHBIE JAHHbIE JIJIS OCTYIIA K IOYTOBOMY CEPBEPY U UMSI
kKoHpuTyparmu. Bee aTH HACTPOIKY XPAHSITCS B IEPEMEHHBIX OKPYKEHUSI
U TOJIKHBI UMTIOPTUPOBATHCS TIEPE]] 3AITyCKOM TTPUJIOKEHUSI.

ITockoJbKy B 9TOM cirydae HeT Hi kinerta Heroku, vy yrunursr Fore-
man, ¢ IIOMOIIbIO KOTOPBIX MOKHO ObLIO Obl UMIIOPTUPOBATDL IIEPEMEH-
HbIE, 9TY 3a/1a4y HeOOXOMMO BBITIOJHUTD B CAMOM IIPUJIOKEHUHU BO BPEMSI
3amycka. B mpumepe 17.9 nmpuBoanTcst KOpOoTKUH hparMeHT Ko/ia, 3arpy-
JKQIOIUI 1 MHTEPIIPETUPY IOt (hailsl .env og00HO TOMY, KaK 9TO AeJIaeT
yrusmrta Foreman. 9ToT Koz MOKHO T0GABUTD B CIIEHAPHIL 3aIlyCKa man-
age.py Nepell CO3[aHNEM IK3EMILISIPA TPUIIOKECHHUSI.

Mpumep 17.9 < manage.py: MMNOPTMPOBAHME OKPYXXeHUs 13 danna .env

if os.path.exists('.env'):
print ('Importing environment from .env...')
for line in open('.env'):
var = line.strip().split('=")
if len(var) ==
os.environ[var([0]] = var[1l]

Daitn .env NOJDKEH COepKaTh XOTs Obl IepeMeHHyo FLASK CONFIG,
OTIPEJIETISTIONTYI0 UM HCTTOJTh3yeMOH KOH(DUTYpaIlniu.
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HacTtpoiika XxypHanmpoBaHus

[Tpu ucnosb3oBanuu cepBepoB Ha ocHOBe Unix JKypHATUPOBAHUE MOKHO
OCYIIECTBJISATH C TIOMOIIBIO CUCTEMHOTO JioMeHa syslog. Hosyto koudury-
paruio st Unix MOKHO €O3/1aTh B BHJIE KJIACCA, HACJEAYIONIETO KJIacc
ProductionConfig, kak mokaszano B mpumepe 17.10.

Mpumep 17.10 < config.py: npumep koHdUrypaumm ans Unix
class UnixConfig (ProductionConfig) :
@classmethod
def init app(cls, app):
ProductionConfig.init app (app)

# mcnone30BaTh Syslog OJsS XypPHAIMPOBAaHMS
import logging

from logging.handlers import SysLogHandler
syslog handler = SysLogHandler ()

syslog handler.setLevel (logging.WARNING)
app.logger.addHandler (syslog handler)

CormacHo 3T0#t KoHdUTyparti, haiab Ky pPHATOB TPIIOKEHNS Oy Iy T
coxpaHsAThCsE B Katasore /var/log/messages. Ciyx0y syslog MOKHO Ha-
CTPOUTH Ha 3aIUCh B OT/AEAbHBIN (hailsl )KypHaja U OTIIPABJIATE KypHa-
JpyeMBble 3aTiCch Ha IPYTOii cepBep.

Ecnun Y BacC yXxe eCTb KOnuga perno3nTtopuns C NCXOOAHbIMUN TEKCTaMu I'IpVIJ'IO)KeHI/IVI

< c cawita GitHub, Bbl MOXeTe BbIMONHWUTL KOMaHay git checkout 17d n nonyunts aTy
BEPCUIO MPUIJTOXEHUA.
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AononHUTeNAbHble
pecypchbl

[TozapasJidio, BbI TPAKTUYECKH 3aKOHYMJIN UTeHue KHUTrK! S Hazierocy, uto
TeMBbI, ITPe/ICTaBJIEHHbIE MHOIO, TOMOTJIM BaM c(hOPMUPOBATD HA/IEKHBIN
(yHAAMEHT [ TOCTPOEHUS CBOMX OYAYIIUX MPUIOKEHUIT ¢ TIpUMeHe-
HueM dpeiimBopka Flask. IIpumeps! Koja, IpUBOAUBIINAECS B KHUTE, BbI-
IYILEHbI I0J] OTKPBITOM, TMGepanbHO TNIeH3Hel, II09TOMY BbI CBOOOLHO
MOZKETe UCIOJIb30BaTh JI0OOI MO KOJI B CBOMX MPOEKTAX, JHaKe €CJIH Bb
cobupaerech paciipoCTpaHsATh UX Ha KOMMEPYECKOI ocHoBe. B arToii Ko-
POTKOM TocJieiHel TJ1aBe 5 X0uy J1aTh BAM HECKOJIBKO COBETOB U yKa3aTh
HECKOJIBKO JIOMOJHUTETHHBIX PECYPCOB, KOTOPbIE MOTYT BaM ITPUTOIUTD-
cs1 11pu ucnosb3oBannn Flask.

MNcnonb30oBaHMe MHTerpupoBaHHOW CpeAbl
pa3paboTkun

[TpuMeHeHne WHTErpUpoBaHHOl cpenbl paspaborku (Integrated Devel-
opment Environment, IDE) ais cospanus npuioxenuii na ocnose Flask
HeceT IOTMOTHUTENbHbIE YI00CTBA, TIOCKOJIBKY Takue (HyHKITIH, KaK aBTO-
JIOTIOJTHEHNE KO/Ia ¥ HHTEPAKTUBHbII OTJIaUMK, CIIOCOOHBI CYIIECTBEHHO
YCKOPUTD TIPOIIeCC TTPOTpaMMUpOBanHus. Huke rmepeunciieHbl HEKOTOpbIe
IDE, umerormue npekpacuyto noaaepky Flask.
O PyCharm':xommepueckast IDE ot komnanuu JetBrains, goctymHas
B pepaknusx Community (6ecrratias) u Professional (marHas).
O6e pemakiy TPUTOHBI [T pa3pabOTKU TPIIOKEHNH Ha OCHOBE
Flask. Toctymmnt Bepenn s Linux, Mac OS X 1 Windows.
O PyDevZorkpsitas IDE, ocHoBannast Ha Eclipse. [loctynHbl Bepcun
114 Linux, Mac OS X n Windows.

! http://bit.ly /py-charm.
2 http://pydev.org.
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Python Tools for Visual Studio': 6ecrinataast IDE, BcTpanBaemast
Kak paciuperne B Microsoft Visual Studio. loctyiHa TombKo Bep-
cud 1 Microsoft Windows.

Mpwn HacTporike NpunoxeHus Ha ocHoBe Flask ons 3anycka nop, ynpaBneHueMm oT-
napyvika nobasbTe nmapameTpbl --passthrough-errors --no-reload B komaHzy
runserver. [epBbiii napamMeTp 3anpeLLaeT nepexsar owmnbok dperimBopkom Flask,
6narogapsi 4eMy oLLIMOKM, BOSHUKLLNE BO BPeMsi 00paboTku 3anpocos, OyayT BO3-
Oy>XaaTb UCKITIOYEHMIS, MepexBaThiBaeMble 0T1aA4MKOM. BTopoii napameTp oTkiio-
yaeT moaynb reloader, KOTOPbI BBOAMT B 3a06yXAEHNE HEKOTOPbLIE OTNAAHNKN.

Mounck pacwunpeHnin ans Flask

[IprmMepsr B 3TOI KHUTE OMMMPAIOTCS HA HEKOTOPbIE PACTITUPEHUS U TTaKe-
THI, OJTHAKO CYIIECTBYET €llle Macca TOM0OHBIX PACIINPEeHnii, He 06Cy K-
JIABIITUXCS B 9TOW KHNUTE, KOTOPbIe MOTYT MMPUTONThC BaM. Hike mpriBo-
MUTCST KOPOTKUH CTHCOK HEKOTOPBIX TTAKETOB, 3aCTyKIBAIOINX 0COOOTO

BHUMaHUSI:
O Flask-Babel* noazeps;xka nHTepHAIMOHAIU3AIUK 1 JIOKAIU3AI[UY;
O Flask-RESTful®: kommiekT WHCTPYMEHTOB st co3daHust BeO-
caysx6 RESTful;

O Celery* ouepenpb HOHOBBIX 3aaHNUII;

O Frozen-Flask® mpeobpasyer npunosxketue Ha ociose Flask B craTu-
yecKnil BeO-cailT;

O Flask-DebugToolbar®: uaCcTpyMeHTBI OTJIAIKHY 1715t Gpaysepa;

O Flask-Assets”: peanusyer ciusgHie, MUHU(DUKAITUIO U KOMITHIISI-
mmto pecypcoB CSS u JavaScript;

O Flask-OAuth®: ayrentudukarus mocpenactsom mposaiizepos OAuth;

O Flask-OpenID?: ayreHTH(UKAIMSA MTOCPEACTBOM TPOBAIEPOB
OpenID;

O Flask-WhooshAlchemy!: momroTexcTOBBII TIOWCK 15T TIPHIMEHE-

© w N L oA W N =

Hust B Mmozesisix Flask-SQLAlchemy, ocHoBanubix Ha Whoosh'!!;

http://pytools.codeplex.com.
http://bit.ly/fl-babel.
http://bit.ly /fl-rest.
http://bit.ly/celery-doc.
http://bit.ly /flask-frozen.
http://bit.ly/flask-debug.
http://bit.ly/fl-assets.
http://bit.ly /fl-oauth.
http://bit.ly/fl-opID.

10 http://bit.ly /fl-whoosh.
! http://pythonhosted.org/Whoosh/.
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O Flask-KVsession': ajbrepHaTuBHas peaausaliis I0JIb30BATE b
CKHX CE€aHCOB, NCTIOJB3YIOIIAst XPAaHUJIUIIE Ha CTOPOHE cepBepa.
Ecau cpemu aTux pacminpeHnil u MakeToB, YIIOMIHABIIIXCS B KHUTE,
BbI He HalijieTe (PyHKITMOHATBHOCTD, HCOOXOAUMYIO BAIIIEMY MTPOEKTY, TOT-
[Ia B MIEPBYIO OYepehb 3arsTHUuTe B O(UITHATBHBIA PEECTP PACITHPEHITI
mist Flask?, TTonckath MosKHO Takke Ha caiitax Python Package Index®,
GitHub* u BitBucket®.

Y4yacTtrne B pa3paboTke Flask

OpeiimBopk Flask #e monyunics 6bl TakuM 3aMedaTeIbHbIM 0e3 y4acThsI
B paboTe HaJl HUM OBIIUPHOTO coodIecTBa pazpaboTunkoB. Tak Kak Te-
epb BbI CTAHOBUTECH YACTHIO HTOTO COOBIECTBA M HAUNHAETE MOJIb30BATh-
s TIO/IaMK TPY/IOB MHOKECTBA I0GPOBOJIBIIEB, MOAyMaiiTe O BO3MOKHO-
CTH BHECTH U CBOW BKJIaJ B passuthe peiivBopka. Huske mepednciemnt
HEKOTOPbIE HAMTPABJICHNST, C KOTOPBIX BbI MOKETE HAYATH:

Q o0630p noxymentanuu aias Flask wim mo6oro pogcTBeHHOTO 11PO-
eKTa U MPE/JIOKEHIE CBOMX KOPPEKTUPOBOK ¥ YTy UIIICHII;
MEePEBOJ IOKYMEHTAIIUU Ha IPYTHe A3BIKH;

OTBETHI Ha BOTIPOCHI Ha calitax-popymax, Takux kak Stack Over-
flowS;

notyJisipusaryst ppeiMBOpPKa CPeAr CBOUX KOJIIET Ha BCTPeYax u
KoH(bepeHInAIX;

ucIpaBeHue ommubOK I BHECEHNE YIYUIMICHUN B UCIOIb3YEMbIe
BaMU MaKEThI;

coszlanue HOBBIX pactpenuii st Flask v BbImyck ux ¢ OTKpbITHIM
HCXO/IHBIM KOJIOM;

Q  BBIMYCK CBOMX TPUIOKEHUH ¢ OTKPBITHIM UCXOIHBIM KOJIOM.

1 HaZIeI0Ch, UTO BBI TPUMETE YYaCTHE B Pa3BUTHHN (PPEiMBOPKA, BHIGPAB
Jo6oe HaTpaBJIeHE TIPUIOKEHUS YCUITUTH, KAKOE CAMHU COUTETE HYKHBIM,
u 3apanee 6arojapeH Bam!

©c O O 00

! http://bit.ly /fl-kvses.

2 http://bit.ly/fl-exreg.

5 http://pypi.python.org.

* http://github.org.

5 http://bitbucket.org.

6 http://stackoverflow.com/.
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paspaboTku nporpaMmmuoro obeciiedenus. Ha coeii pabore oH BO3IJiaB-
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BbiXxOAHbIe AGHHbIe

Ha o6mnoxkke kuuru «Beb-dpeiimopk Flask» nsoGpaxen nupeneickuii
mactud (Bug Canis lupus familiaris — cobaka). TH rUTaHTCKUE HCTAH-
cKkre cobaKu BEAyT CBOIO POJOCIOBHYIO OT JPEBHEH PUMCKOIl cTOpOsKe-
Boit cobaku (Molossus), BEIBEZICHHO TPEKaMI 1 PUMJISTHAMY 1 HbIHE BbI-
Mmepireit. OnHAKO, KAK U3BECTHO, PUMCKAsI CTOPOKEBAST TAKKeE SIBJISIETCST
MPEAKOM JIJIsT MHOTHX JIPYTUX MOPOJ c0OaK, PaCIPOCTPAHEHHBIX B HAIIN
JTHU, TAKUX KaK POTBENJIep, aTCKU 0T, HbIoDayHITIEH T U UTAJbSTHCKAST
cropoxesast (Cane Corso). ITupeneiickuie MmacTudbl ObLIN TIPU3HAHBI Ca-
MOCTOSATEIbHON opoiol B 1977 romy. Ita mopo/ia J0roB MOy pU3yeT-
cs B CIITA aMepuKaHCKUM KJIYOOM BJIJIe/IbIIEB THPEHEHCKNX MacTH(HOB
(Pyrenean Mastiff Club of America) kak moMaimee XKMBOTHOE.

[Tocne rpaskpanckoil Boinbl B Mcmanuu' momyssiiust mupeHeiicknx
MacTu(dOB HAa UX POJMHE PE3KO COKPATUJIACH, U TIOPO/Aa COXPAHUJIACH
TONBLKO GIarogapst YCUJIMSIM HECKOJBKUX PAa300IIEHHbIX 3aBOIYNKOB.
CoBpeMeHHBIN TeHO(OH I TTMpeHeiies GeperT HaYaao B HTOW HEMHOTO-
YHCIEHHOI TTOCJIEBOCHHOIT TIOMYJIAIINH, YTO 00YCIOBINBAET CKIOHHOCTD
K TEHETHYECKUM 3a00JIeBAHUSAM, TAKUM KaK [MCIIA3Hs Ta300ePEHHOr0
cycraBa. B Hacrosiee BpeMst HanboJjiee OTBETCTBEHHbIE BJIAICIbIIBI TIIA-
TEJIHHO MPOBEPSIOT CBOUX cOHAK HA HAJIWYMe 3a00I€BaHIIT 1 TIOJIBEPraiOT
WX PEHTTEHOBCKOMY MCCJIEIOBAHUIO HA HATUINE AaHOMAJIUI PAa3BUTHS Ta-
300€/IPEHHOTO CYCTAaBa, MIPEK/IE YeM 3aBOIUTH OT HUX TIOTOMCTBO.

Bspocibie Kobeu MUpeHeiickoro Mactiga MOTYT JOCTUTATh B Bece
90 KMIOrPaMMOB, MOATOMY BJIajleHUE 9TOI COOAKO HAKJIA/BIBACT Ha BJIa-
TembIla 00s13aTeTCTBA TI0 IPECCUPOBKE 1 BBITYTY. HecMOTpst Ha pazmepsr
U MICTOPUIO ITPOMCXOKAEHUS (9TA MOPOJIAa BEIBOAUIACH KAK OXOTHUYbS, JIJIST
OXOTBI Ha MeIBeeH W BOJKOB), TUPEHENTIH OTIMYAIOTCS OUYEHDb CITOKOM-
HBIM XapaKTepoOM U SABJISIOTCA OTJIMYHBIMU ceMelHbIMU cobakamut. OHu
OUEHb JIPYKETIOOHBI [T0 OTHOIIEHHIO K JICTSIM U SIBJISTIOTCSI BEPHBIMU OXPaH-
HUKaMU JIOMa, B TO JK€ BPEMS OHU JIOCTATOYHO PABHO/YIITHBI 110 OTHOIIIE-
HUIO K ApyruM cobakam. [Ipu Haamesxameil cOMMam3anu 1 CTPOTOM
BOCTIUTAHUN TIMPEHEHCKIe MacTU(BbI MPEKPACHO UYBCTBYIOT cebst B J10-
MalltHeil 00CTaHOBKE U SIBJISTIOTCST OTITMYHBIMU OMEKYHAMU U IPY3bSIMIL.

N3zobpaskenne st 000KKKM B3aTO M3 KHUrM «Animate Creations,
HanmcanHoit Byzom IsroHoM [Ixkopmkem (Wood, J. G.). Tekcer Ha 06J10%-
ke Habpan mwpudramu URW Typewriter u Guardian Sans. TekcT kuu-
ru Habpa# mprdTom Adobe Minion Pro; 3aroioBku HabpaHb! mpudTOM
Adobe Myriad Condensed; mporpammusiii ko Habpan mpudrtom Ubuntu
Mono anrona Mara (Dalton Maag).

U A7 wronst 1936 1. — 1 anpenst 1939 1. — ITpum. nepes.
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