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OCHOBBbI



1. BBegeHue

C Tex 110p, Kak IMOSIBWJIOCH ITPOrPaMMUPOBaHHe /715 Be, JTI0| CTapalvch C/ieJlaTh MPoL{ecC paspa-
60TKu Gos1ee MPUATHBIM. MBI TIOCTOSIHHO TIPUMEHSUTH HOBBIE TEXHUKU 17151 60PBEOBI CO C/IOKHOCTBI) —
yrpo3amu 0e30MacHOCTH, OTCYTCTBUEM TeKYILEro COCTOSIHUS MpH ucronb3oBanun HTTP, Heobxoxnu-
MOCTBIO UCII0/Ib30BaTh MHOKECTBO s13bIKOB nporpammupoBanust (HTML, CSS, Javascript) mpu co3za-
HUM MOIIHBIX BeO-TIPU/IOXKEHUH U TII.

Yesod mbITaeTcst yipoCTUThb Tporjece BeO-pa3paboTKH, Mrpasi Ha CH/IBHBIX CTOPOHAX sI3bIKa TpO-
rpammupoBanus Haskell. Ctporue mpoBepku Ha 3Tare KoMnumsLuu B sisbike Haskell 3arparuBatot He
TOJTBKO THITBI, @ IIPO3PAYHOCTH TI0 CChUTKAM TapaHTHPYET, YTO MbI He IMeeM HerpeHaMepeHHBIX T10-
60uHbIX 3¢ dekToB. Conocrasyienre ¢ 06pa3LoM anrebpanueCcKUX TUTIOB JaHHBIX IT03BOJISIET FapaHTH-
POBarTh, UTO MBI YU/IA BCe BO3MOXKHBIe ciiydau. [Iporpammupyst Ha Haskell, MbI 36aBrisieMcst OT 1ie/TbIX
K/IaCCOB OLIMOOK.

K coxanenuro, ogHoro ucrosb3oBanus Haskell HefgoctaTouHo. BecemypHas nayTHa 1o cBOei rpu-
pofie He sIB/IsIeTCs TUTIOOe30MacHOM. Y Hac iayke HEeT 3/ieMeHTapHOM BO3MO’KHOCTH OT/IMYUTD CTPOKY OT
yuc/ia — BCe JIaHHbIe B Bebe MepefaloTcsl B BU/e MPOCTHIX MMOC/Ie0BaTeNbHOCTeH 6aliT, CBofst Ha HET
Hallll YCH/IUSI OTHOCUTENNBEHO 6e301acHOCTU THIOB. 3afiaua IPOBEpPKH BXOJHBIX JA@HHBIX ITOJTHOCTBIO
BO3JIO’KeHa Ha pa3paboTurKa MpUIOKeHUs. S Ha3bIBalO 3TO TOTPAHUYHON MPo6IeMON — MOCKOb-
Ky Ballle TIpU/IOJKeHHe sIB/isieTcs1 6e30MacHbIM B OTHOIIIEHHH THIIOB, JII00ast IpaHuIla ¢ OKPY’KalOIIUM
MHPOM HYXK/IAeTCA B «/1€3UH(PEKLIN».

1.1. be3onacHOCTb TUNOB

3pecs B flesio BerynaeT Yesod. Mcnonb3ys BBICOKOYpOBHEBbIE JieK/lapaTHBHbIe IIPUEMBI, BbI MOXKETe
TOUYHO yKa3aTb OKH/jaeMble TUITbI BXOJHBIX NTapamMeTpoB. Jla 1 cama o6paboTKa AaHHbIX paboTaeTr He
TaK, KaK 00BIUHO — HCTI0/1b3ys1 TUro6e30macHbie URL, BB MOXKeTe OBITH YBEpeHBI B TOM, UTO BBIXO/-
Hble JlaHHbIe TaKKe c()OPMHUPOBaHbI IPaBU/BHO.

C norpaHuvHoit npobsieMoii UMeeT fie/10 He TO/IBKO K/IMeHT, OHa TaKoKe CYIIeCTBYeT IIPU COXPaHeHNU
U TIpY 3arpyske AaHHbIX. 1 BHOBB Yesod criacaeT Hac OT ITOrPaHUYHBIX TIpo6sieM, IPOM3BOAS Cepra-
JIM3aLMIo JlaHHBIX. BbI MOKeTe paboTaTh C BHICOKOYPOBHEBLIM OITpe/ie/ieHeM CyI{HOCTeH, 0CTaBasiCh
B O/1a)KeHHOM HeBeZIeHUH OTHOCHUTE/TLHO eTaslel peasn3aliim.

1.2. Bblpa3uTtenbHOCTb
He CekpeT, UTo BeG-l‘[pI/IHO>KEHI/IH coziepKaT Maccy 111a0/IOHHOTO Koza. F,ELE 3TO BO3MO>XHO, Yesod

CTapaeTcsl UCTI0/Ib30BaTh 0coOeHHOCTH s13bIka Haskell, uTo6b1 yOepeub Ball Masblibl OT JIAIIHEH pa-
00TBHI:
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 bubmmoreka a5 paboTel ¢ popmamy B GONBIIHMHCTBE CIyuaeB YMeHBIIAeT KOTUYECTBO KOZa
MyTéM MCII0/Ib30BaHMs Kiacca TUMoB Applicative.

+ OOBbsB/IEHNS] MApLIPYTOB 04eHb HEMHOTOC/IOBHEI, HO He B YOLITOK 6€3011acHOCTH THIIOB.

» Kopg f1s cepyanusalnyu U Jieceprann3aliy BalllixX JaHHbIX TeHepUpYyeTCsl aBTOMaTUueCKU.

B Yesod ecTb Ba Busla koforeHeparuu. /111 Hayaja HOBOTO IIPOEKTa IMPel0CTaB/IseTCs] YTUIUTA,
TipefiHa3HAUeHHas1 Jij/isl CO3JaHus CTPYKTYPHI (aiiioB 1 KaTasoros. TeM He MeHee, H0JIbLiIast UaCTh KOZA
reHeprpyeTCsl Ha Tare KOMITIISILUK Oyiarozapst MeXaHH3My MeTarporpaMMHpoBaHust. Takum obpa-
30M, CreHepUPOBAHHBIN KOZI HUKOT/ZA He ycTapeBaeT. IIpocToe 06HOBIeHHe OUOIMOTEKN aBTOMaThYe-
CKY 0OHOBUT BeCh CreHepUPOBaHHEIHN KOZ.

Ho psis1 Tex, KTo MpeariounTaeT COXpaHATh KOHTPOJIb U TOUHO 3HATh, UTO JleflaeT HarvCaHHBIN KOf,
TMpe/lyCMOTPeHa BO3MOKHOCTb OCTaBaThCs1 OJTisKe K KOMITUIISITOPY | ITHCATh BeCh KOZ CAMOCTOSITENBHO.

1.3. MNMponsBoauTeNbHOCTb

GHC, Hau6osee mony/sipHbiii KoMnuasaTop si3bika Haskell, o6nagaet moTpsicaroiiuMu XxapakTepu-
CTUKaMH MMPOU3BOANUTENBHOCTH, ¥ OHU TIOCTOSTHHO yy4latoTcst. OfUH TOIBLKO BEIOOD sI3bIKa IPOTrpam-
MupoBaHus fan Yesod orpoMHOe NPeUMYILLECTBO B I/1aHe [IPOM3BOAUTENIEHOCTU 110 CPABHEHUIO C allb-
TepHaTMBaMH. Ho offHOTO s13bIKa He OCTATOYHO — HaM HYy’)KHA apXWUTeKTypa, OPHeHTHPOBaHHas Ha
TIPOU3BOJUTETbHOCTD.

[l1si IprMepa pacCMOTPHM MOAX07 K paboTe ¢ irabrmonamu. Paspenms ananuz HTML, CSS u JavaScript
KOJla Ha JTare KOMITWISLYY, Yesod He TOMbKO M30eXas JOPOroCTOsIIMX OMeparyii BBOAA/BHIBOJA C
JMCKa, HO U I0/Iy4Yr/I BO3MOKHOCTb ONTUMU3KUPOBATh peH/iepuHr 3Toro Koja. OHako Ha 3TOM apXu-
TEKTYDHBIE PellieHus] He 3aKaHUMBarOTCs. biarogapst Tomy, uTo jexatiye B ocHoBe Yesod OuO/IHOTeKH
WCTIOMb3YIOT TaKKe MPo/IBUHYThIe MPUEMBI, Kak KaHasibl (conduits) v crpouTesnu (builders), Mb1 Moxkem
OBITE yBepEeHBLI B TOM, UTO HAlll KOJ MOTPebsisieT MOCTOsIHHOe KOMMUeCTBO OMepaTUBHOM MaMsTH, He
MIPUBOJS K HMCUYepIaHuio (haiiIoBBIX eCKPUIITOPOB U JPYTUX JOPOTOCTOSILIX PecypcoB. Vcronb3ys
BBICOKOYPOBHeBbIe abCTPAKL[MH, BBl MOYKeTe TIOJIyUUTb CHJIBHO CXKATBIM U JO/DKHBIM 00pa3oM Kelu-
pyeMbIii kog Ha CSS u JavaScript.

Warp, dnarmaHckuii Be6-cepBep Yesod, siBsieTcss ObicTpeliim Beb-cepBepom Ha Haskell. Cog-
MECTHO HUCII0JIb3Ysl 3TU JIBe TeXHOJIOTHH, MBI I0Jly4aeM OJHO U3 CaMbIX BBICOKOTIPOM3BOJUTEIBHBIX
PEIIIeHUH 1S CO3/]aHusT BeO-TTPUTOXKEHHUH.

1.4. MogynbHoOCTb

Yesod ropozui MHOXXECTBO MAKeTOB, GOJIBIIMHCTBO U3 KOTOPBIX MOTYT ObITh MCIO/Ib30BaHbI OT/AEb-
Ho ot camoro Yesod. OfjHa 13 LjeJieli TpoeKTa COCTOUT B TOM, YTOOLI BEPHYTh COODIIeCTBY KaK MOYKHO
6onblire. TakuMm 06pa3oM, ake eCd Bbl He cOOMpaeTech UCIO/B30BaTh Yesod B CBOEM CliefyIOILEM
MPOEeKTe, CyIleCTBeHHas YaCTh 3TOM KHUTH MOKET OKa3aThCs [Jis BacC IMOJIe3HOM.

Pasymeetcs, 3T 61b11oTeKH ObUTH pa3paboTaHbl C PAaCYETOM Ha BO3MOXXHOCTh JIETKOH MHTErpupa-
UM WX Apyr ¢ apyrom. Vcrnonp3oBanue ¢peliMBopka Yesod 0/DKHO [JaTh BaM OIyIeHHe CHIbHOU
COIVIaCOBAHHOCTY pasnmnuHbIX API.
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1.5. NMpouyHasa KogoBasi 6asa

[TomHI0, Kak-TO pa3 MHe mnomnascs ¢ppeiiMBOpK Ha si3bike PHP, cpeu npermyliiiecTB KOTOPOTo OTMe-
yasiack opgep>kka UTF-8. 51 6b1 mopaXkéH: TO eCTh, Bbl XOTHTE CKa3aTh, uTo nojgepxka UTF-8 He siB-
JisieTcst aBToMaTnueckoi? B mupe Haskell Takvie Belry, Kak BO3MOYKHOCTB PabOTHI C pa3/IMUHBIMU KOJH-
POBKaMH, TIOJTHOCTBIO MO//IePKUBAIOTCS yrKe JaBHO. Ha camoM fiesie, MbI OOBIYHO CTaIKMBaeMCs C TI0J1-
HOCTBIO MPOTHUBOIIOJIOKHOM TIPOG/IEMOiA, KOTIa CyIIieCcTByeT Oojiee OJHOrO MakeTa, MpefoCTaBIsoLIe-
T'0 MOIIHOE U XOPOIIIO CIIPOEKTHPOBaHHOe peliieHye npobiemMel. CoobirectBo Haskell-riporpammuctos
HaXOJUTCS B HETIPEPLIBHOM TTOUCKe Oosiee uricToro u 6osee 3¢)(heKTHBHOTO pele st /151 KayK [0k TIpo-
Gnemsl.

O6parHast CTOpOHa MeJja/Ti 3aK/II0UaeTcst B CJIOKHOCTH BeIOopa. Mcrone3ys Yesod, BeI momyuaeTe
rOTOBbIM HabOp MHCTPYMEHTOB, BEIOPaHHbIM 3a Bac, U Bbl MOKeTe OBbITh yBepeHbI B TOM, UTO 3TH UH-
CTPYMeHTHI OynyT paboTrark COBMeCTHO. Pa3ymeeTcst, 3a BaMH BCeria 0CTAaéTCsi BOSMOKHOCTh BBIOpATh
pellleHre Ha CBOM BKYC.

Haripumep, Yesod n Hamlet (361K 7151 co3maHus 11ab/I0HOB, MCIIO/b3YeMbIi 110 YMOTUaHHIO) UC-
MoB3yI0T 6ubmuoTeky blaze-builder asst reHepanyy TeKCTOBOTO KOHTeHTa. Takoi BbIOOp ObUT cAenaH
10 TOM MpuurHe, uTto blaze mpepocrasseT Haubosiee OLICTPLIM MHTepdelC A/ reHepaly JaHHbIX
B KogupoBke UTF-8. JTro60i, KTO jKeslaeT UCTI0JIb30BaTh OfHY U3 APYTUX 3aMedaTe/bHbIX OHO/OTeEK,
HarpuMmep, text, 6e3 Tpyaa CMOXeT CesiaTh 3TO.

1.6. BeBegeHue B Haskell

Haskell siBsisieTCst MOLLIHBIM, TPOU3BOAUTELHBIM, TUTI00E30MaCHBIM (DYHKLMOHATBLHBIM SI36IKOM TIPO-
rPaMMMPOBaHMsI. JTa KHWTA HaIFCaHa B TPeATIONOKEHNH, YTO BBI Y)Ke 3HAKOMBI C OCHOBAMH SI3BIKa
Haskell. CymujectByer Be npeKkpacHble KHUTH Jis u3yuenust Haskell, mpu aTom oHu 06e fOCTyIHBI 4151
uTeHus OHaitHY:

« Learn You a Haskell for Great Good!2

« Real World Haskell®

Yesod omupaeTcst Ha HEKOTOPbIe BO3MOXXHOCTH si3blka Haskell, koToprie He ocBeltieHEbI B yue6HU-
Kax [ijisi HAauMHAIoIMX. XOTs OT Bac He 4acTo OyzeT TpeboBaThbCsl TOHUMaHWe TOTr0, KaK UMEHHO OHU
paborTarot, Bcerja JIyyille TIOHUMaThb, YTO [eJIal0T UCIIONb3yeMble BAMU MHCTPYMEHTEI. YTIOMSIHYTHIE
BO3MO)KHOCTH PacCMaTpUBAIOTCS B C/IeflyIollell I1aBe.

'B KauecTBe DyCCKOA3BIYHOrO aHajora MOMKHO MOpEKOMeHZ0BaTh OHMAitH-KHUTY AHTOHa XONOMbéBa «YueGHMK MO
Haskell», 03HaKOMUTBCS C KOTOPOif MOKHO T10 afipecy http://goo.gl/xIggc. Obparute Takke BHUMaHHe, UTO KHUTa «Learn
You a Haskell for Great Good!» HezaBHO Obl/ia BbIMyILjeHa B TIEYaTHOM BH/Ie Ha PYCCKOM SI3bIKe.

%http://learnyouahaskell.com/

*http://book.realworldhaskell.org/read/


http://goo.gl/xIggc
http://learnyouahaskell.com/
http://book.realworldhaskell.org/read/

2. Haskell

st ucrionb3oBanus Yesod Bam He0OX0IUMO 3HATh 110 KpakiHel Mepe 0cHOBHI si3biKa Haskell. Kpome
Toro, B Yesod UCIO/B3yHOTCs HeKOTophie 0cobeHHOCTH Haskell, koTophie He onucaHbl B 60JTBIIMHCTBE
DYKOBOZCTB HauaJbHOTO YPOBHs. XOTS OT ynTaTess rpefmnosaraercs 6a3oeoe piagenne Haskell, ata
I71aBa MpU3BaHa 3aroHUTh BO3MOXKHBIE TTPOOesTbI.

Ecmu BoI yoke xopomo Briafieete Haskell, MoxkeTe mporycTuTs 31y r1aBy. Taxoke, eCJTi BbI TIPeJTIO-
yKhTaeTe HauaTh HETIOCPEeICTBEHHO C MOTPYy>keHus B Yesod, TO BbI BCerzia CMOXKETe TIOTOM K 3TOM T/iaBe
BEpPHYTHCSL.

Ecm Bam HeoOxomumo Gosiee mosHoe BBefeHue B Haskell, s 661 mopekomeHgoBan Kaurk «Real
World Haskell» umu «Learn You a Haskell».

2.1. TepmnHonorus

[Jaxke y Jofieli, Xopolo 3HaKoMbIX € si3bikoM Haskell, mopoii MokeT BO3HHKaTh ITyTaHUIIA C Tep-
muHosorueii. ChopMy/pyeM HEKOTOpbIe OCHOBHBIE TEDMHHBI, KOTOPBIe MBI OyzieM HCIIO/IB30BaTh Ha
TIPOTSKEHUH BCEM KHUTH.

2.1.1. Tvn paHHbIX

910 OJVH 13 OCHOBHBIX CTPOUTE/IbHBIX 6JIOKOB SI3BIKOB CO CTpOFOI‘/JI THHH3&HHEﬁ, K KOTODBIM OT-
Hocutca u Haskell. HeKOTOpre TUIBI JJaHHBIX, TaKue Kak Int, MOXXHO CUUTATh 3/IEMEHTAapHbIMH, a
OCTaJ/IbHbI€ THUIIbI CTPOATCA Ha WMX OCHOBE [Jid CO34aHUA 6o/ee CI0XKHBIX 3HAUEHUH. Haan/IMep, Bbl
MOIJIH OBI peacTaBUTh UeIOBEKa C/1eAYHOLIKUM THUIIOM:

data Person = Person Text Int !

3mech Text cofepKUT UMS uesioBeka, a Int — ero Bo3pact. biarozapsi mpocToTe 3TOro rmpyuMepa
MBI OyzieM 06parlriaTbcsi K HeMY Ha MPOTSDKeHNH BCei KHUTH.
Cy1ectByet TpH criocoba, ¢ IOMOIIBbI0 KOTOPBIX BB MOXKETe CO3/aTh HOBBIM THIT JaHHBIX:

+ OrmpegenenHue type, Takoe Kak type GearCount = Int, IPOCTO CO3AAET CHHOHUM CYILeCTBY-
toijero Tumna. CrMcTeMa THUTIOB He CTaHeT TMpesTCTBOBAaTh BaM HCIIO/b30BaTh Int Be3fe, rae
Tpebyercst GearCount. Vcronb30BaHMe TaKOTO THIIA MOXKeT C/ieJlaTh Ball KoZ bomee camozo-
KyMEHTHPYEMBIM.

* OrmpenienieHne newtype, HarpyMep, newtype Make = Make Text. B 3Tom ciydae BbI He MO-
JKeTe CJIyyaliHO MCII0Jb30BaTh Text BMecTo Make, KOMIU/IATOP He AACT BaM 3TOTO C/esarh.
O06épTKa, co3aBaemast TOCPeJCTBOM hewtype, BCerzia yiaaseTcss BO BpeMsi KOMIWISILIN U He
CO03/aéT HAK/IA[HBIX PacXO/0B.

11

BosmorxHoO, CTOUT
BCTaBUTb CChIJIKM Ha
KHUTH (B OpUrMHase
CCBIIOK HET).
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* Ornpepgenenne data, Kak B IPUBEJEHHOM BBIILIe IIpAMepe ¢ Person. Bel MokeTe Takke co3fia-
BaTb a/freOpanueckuie TUITbI AaHHbIX (AT/T), Takue kKak data Vehicle = Bycicle GearCount [
| Car Make Model.

KOHCTPYKTOp AaHHbIX
B npuBeéHHEBIX Bhillle IpuMepax Person, Make, Bicycle u Car — KOHCTPYKTODBI JaHHBIX.

KoHcTpykTOp TMNa
B cBoro ouepens Person, Make u Vehicle — 3TO KOHCTPYKTOPBI TUIIOB.

MepemeHHbIe TUNOB
PaccmotpuM Tum faHHBIX data Maybe a = Just a | Nothing. 3mechk a — nepemeHHas TU-
rna.

2.2. N'HCTpyMeHTapwuii

Ilnst pazpabotku Ha Haskell Bam moHaj065TCst iBa 0CHOBHBIX MHCTpyMeHTa. Glasgow Haskell Compiler
(GHC) — cranpaprsbiii komnuistop Haskell, equHcTBeHHbIN odulivanbHO o epKuBaeMbli Yesod.
Takxe Bam noHagobutcs Cabal — ctaHzapTHoe cpeacTBo cbopku Ay Haskell. Cabal ncrnonb3syetcs
He TOJIBKO /17151 COOPKHM JIOKAIbHOTO KO/Ia, OH TaKKe MOYKeT aBTOMAaTHUeCKH CKauMBAaTh U YCTaHAB/THUBATh
3aBucrMocty u3 Hackage, pertosuropus aketoB Haskell.

Ha caiire Yesod HaxoAuTCsl aKTyaabHOE [KpaTKoe PYKOBOZCTBO], BK/IFOUaroliee MHGopMarLo 06
yCTaHOBKe U HaCTPOMKe pas3/MuHbIX UHCTPYMeHTOB. HacTosTenbHO peKoMeHyeTcsl ciefioBaTh Haru-
CaHHBIM TaM UHCTPYKLUSIM.

Ecnu BBI periTe yCTaHaBNIMBATh BCE CAMOCTOSTE/IBHO, YOequTeCh, UTo N30e>Kali N3BeCTHBIX IPOo-
Gnem:

» HekoTophle MHCTPYMEHTHI Jjis1 Javascript, mocraeisemble ¢ Yesod, TpeOyIOT PUCYTCTBHS TPO-
rpamm alex u happy. Ix MOXXHO yCTaHOBUTb, BbINOJHKB cabal install alex happy.

+ Cabal ycranaBnvBaet ucrosHsieMble (aiiyibl B OT/e/IbHYIO MankKy [/ TeKyllero rnosb3oBare-
Jisi, KOTOpasi o/KHa ObITh Jo0OaBeHa B TiepeMeHHYI0 PATH. KoHKpeTHOe pacriosioykeHre 3Ton
TIAIKK 3aBUCHT OT ucrionb3yemoii OC. IloxamnyiicTa, yoeauTecs, UTo [00aBUIM OPABUIBLHYIO
nankyP.

+ st Windows ycTaHOBKa IakeTa networ K 13 ICXOIHUKOB 3aTpPyAHHUTE/BHA, TaK Kak OH TpebyeT
POSIX-coBMecTiMOoii 060/10uk. Yeranoska Haskell Platformif noseonser o6oitt 3Ty ripobiie-

My.

* B Mac OS X pmocTymnHbI HeCKOMBKO mperpotiieccopoB si3bika C: oguH s Clang, npyrow asis
gcc. MHuorue 6ubmioreku Haskell 3aBucut ot niperpoueccopa anss GCC. Onsts ke, Haskell
Platform ycraHaB/imvBaeT KOppeKTHbIe HACTPOWKH.

1http ://www.yesodweb.com/page/quickstart

2https ://github.com/fpco/stackage/wiki/Preparing-your-system-to-use-Stackage#set-path-to-
include-cabals-bin-directory

3http ://hackage.haskell.org/platform


http://www.yesodweb.com/page/quickstart
https://github.com/fpco/stackage/wiki/Preparing-your-system-to-use-Stackage#set-path-to-include-cabals-bin-directory
https://github.com/fpco/stackage/wiki/Preparing-your-system-to-use-Stackage#set-path-to-include-cabals-bin-directory
http://hackage.haskell.org/platform
http://www.yesodweb.com/page/quickstart
https://github.com/fpco/stackage/wiki/Preparing-your-system-to-use-Stackage#set-path-to-include-cabals-bin-directory
https://github.com/fpco/stackage/wiki/Preparing-your-system-to-use-Stackage#set-path-to-include-cabals-bin-directory
http://hackage.haskell.org/platform
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* Hexkotopsie guctpubyTrBel Linux, B yactHocTH Ubuntu, 00bIYHO BK/TIOUAIOT yCTapeBIIIMe Bep-
cur GHC u Haskell Platform. 3Tu Bepcuu MOryT Gojiee He TIOJ1ep>KUBATbCS TEKYILeH Bepcreit
Yesod. [Tokasnyiicta, IpoBepsTe MUHIMA/IBHO TpebyeMble BepCUH B KPaTKOM DYKOBOZICTBE.

* Ybenurech, 4TO y BaC yCTaHOBJIEHbI BCe HeoOXoAuMbIe chucTeMHbIe OubinoTekn. OOBIYHO peltie-
HUYe 3aBUCHUMOCTel aBTOMaTHueCKH BhITIOHsIeTCs Tipy ycraHoBke Haskell Platform, Ho moxeT
rorpeboOBaTh AOMOMHUTEIBEHOM paboTel Asist AuctpubyTrBoB Linux. Ecsiv BBl omyuaete coob-
1eHus: 06 OTCYTCTBYIOIIMX OUOIMOTEKaX, 0OBIYHO IO0CTAaTOUHO BLIMOMHUTE apt-get install
Wi yum install /st yKa3aHHbIX OUOIHOTEK.

IMoc/ie KOPPeKTHOM HACTPOWKHW MHCTPYMEHTApHs, BaM TOTpeOyeTcs yCTaHOBUTH psifi GUbIMOTEK
Haskell. Inst GosibInedt 4acT¥ KHUTH I0CTaTOUHO BLITMTOJTHEHUS C/Ie/IyOleld KOMaH/[bl, yCTaHAB/IMBAlO-
1Ieit Bce HeobxXoAuMbIe OUOTHOTEKH:

cabal update && cabal install yesod yesod-bin persistent-sglite yesod-static !

OnsTh e, MoXKanyncTa, obparaiTech K KpaTKOMY pykoBoAcTByH 3a camoit aKTyaJIbHOU M KOPPEKT-
HOU MH(pOpMarLuen.

2.3. YKasaHuA KOMNUIATOpPY

Mo ymonuaruto GHC pabotaeT B pexxume, oueHb 6m3kom K Haskell98. OHako ¢ HUM Takxke To-
CTaB/IsIeTCS OOJIBIIIOE UMCIIO S3BIKOBBIX PACIIMPeHUH, MPej0CTaB/ISIONINUX 00/iee MOII[HBIE KIaCChl TH-
OB, U3MeHEHHsI B CHHTaKCHCe U Tipodee. ECTh HeCKOBbKO criocoboB 3actaBuTh GHC BKITIOUUTB 3TH
paciivpenust. B 60bIIMHCTBE (hParMeHTOB KO/ia, IPUBEIEHHBIX B 9TOM KHHUTE, Bbl YBUUTE YKa3aHUs
KOMITH/ISITOPY, KOTOPBIE BHIIVIAASAT CIeAYIOMINM 00pa3om:

{-# LANGUAGE MylLanguageExtension #-} !

OTH yKa3aHUs [JOJDKHBI BCETIa HAXOJUThCS B CAMOM Hauajie UCXOAHOTo ¢aiiia. [ToMUMo 3Toro, ecThb
eIé IBa pPaCmpOCTPaHEHHBIX Croco0a:

+ npu Bbi3oBe GHC nepeziath eMy aprymeHT -XMylLanguageExtension;
» nobaBuTh OJIOK extensions B ¢aiin cabal.

JIMUHO 51 HUKOT/a He MCTIO0/Ib3YI0 TMO/IX0/ C apryMeHTaM1 KOMaH/JHOW CTPOKU. JTO JTUYHOe MpeJrio-
yTeHHe, HO MHe HPaBUTCsI, KOTJJa MOU HAaCTPOWKY SIBHBIM 00pa3oM yKa3aHb! B (aiine. B obmmem cityuae
TaK>Ke peKoMeHyeTcst u3berathb noMelleHrs paclivpeHui B ¢aiii cabal. BripoueM, B creHepyupoBaH-
HOoM Yesod 1ma6s1oHe caifTa MbI HAMEpeHHO IIPUMEHSIEM 3TOT ITOAXO0A, UTOOBI M30eKaTh HeOOXOAUMOCTH
3a/laBaTh OFHU U Te >Ke YKa3aHHWsl KOMITU/ISITOPY B KaXKI0OM UCXOZHOM (atirne.

B KoHeuHOM cuéTe MBI OyZIeM UCITOIB30BaTh B 3TOM KHUTe HEMAJIO SI3bIKOBBIX PACIIMpeHHH (Hauaslb-
HBIN Kapkac caiTta ucronb3yet 11). Mbl He OygeM paccMaTpvBaTh Ha3HaueHHE KaXKJOro U3 HUX. 3a
3TUM, TIOXKaTyiCTa, oOpaljaiTech K MOKYMEHTAI|U 110 GHCE.

4http ://www.yesodweb.com/page/quickstart
5http ://www.haskell.org/ghc/docs/latest/html/users_guide/ghc-language-features.html


http://www.yesodweb.com/page/quickstart
http://www.haskell.org/ghc/docs/latest/html/users_guide/ghc-language-features.html
http://www.yesodweb.com/page/quickstart
http://www.haskell.org/ghc/docs/latest/html/users_guide/ghc-language-features.html
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2.4. MNeperpyXeHHble CTPOKU

Kaxkoii Tum umeeT utepain “hello”? O6bUHO 3T0 String, ornpene/éHHbIN Kak type String = [
[Char]. K coxaneHuro, y 3TOro MoAxoJa ecThb psij, OrpaHUUeHUN:

* OT0 oueHb He3(h(heKTUBHBIN CITIOCOO XpaHeHUsI TEKCTOBBIX JJaHHBIX. MbI I0/DKHBI BbI/IE/TUTD T1a-
MSITh 1TO]] K&XKAYI0 CONS-siUeliKy, TUTF0C KaXKJbIi CIMBOJI 3aHMMaeT Iie/i0e MallliHHOe CJIOBO.

» MHorja y Hac ecTb JlaHHble, HallOMUHAIOLLe CTPOKY, HO He SIBJIIIOLIUECS] TEKCTOM, TaKuhe Kak
ByteString v HTML.

[Jnsi npeononenus 3Tux orpanuuennii B GHC ecThb si3pIKOBOe paciimpeHue, HaseiBaeMoe OverloadedStrings.
Korya oHO BK/TIOU€HO, CTPOKOBLIE JIUTEPasIbl OyAyT UMeTh He MOHOMOP(HBIH THIT String, a T IsString [
a => a, rge IsString onpegenén cieayroummM obpasom:

class IsString a where

fromString :: String -> a

CyIIIeCcTBYIOT 3K3eMIUISIpbl IsString anst psiga turnoe Haskell, Takux Kak Text (HamHoro 6Gomee
3¢ deKTUBHBIN THUM /IJ1s1 yTIAKOBAHHOTO XPAHEHUS CTPOK), ByteString u HTML. TTpakTUUeCKU KaXK/IbIH
TIpUMep B 3TOM KHUTe TIPeJTIoaraeT, UTo 3TO SI36IKOBOE PacIlIMpeHue BK/IFOUeHO.

K coxxasieHuto, y 3TOro paciiipeHusi eCTb OJUH HeJ0CTaTOK: MHOTA OHO MOXKET COUTD C TOJIKY MPO-
Bepky TiroB GHC. [IpeacraBbTe, UTO y HAC eCTb CIeAYIOMINNA KO/:

{-# LANGUAGE OverloadedStrings, TypeSynonymInstances, FlexibleInstances #-}
import Data.Text (Text)

class DoSomething a where
something :: a -> I0 ()

instance DoSomething String where
something _ = putStrLn ”String”

instance DoSomething Text where
something _ = putStrLn "Text”

myFunc :: IO ()
myFunc = something "hello”

Uro BbIBeZieT 3Ta nporpamma: «String» nm «Text»? HesicHo. [ToaToMy BaM NpUETCs MpeiOCTaBUTh
SIBHYIO aHHOTAL[{FO THTIa, YTOOBI yKa3aTh, JO/DKEH /v TuTepas “hello” TpaKTOBAaThCs Kak String wiu

Kak Text.

2.5. CemelicTBa TUNOB

OcHOBHas Hfless ceMeliCTBa TUIIOB — yCTaHaB/IMBaTh HEKOTOPYIO aCCOLMALIUI0 MeX/y /BYMs pas-
JIMYHBIMY TUMaMU. TIpe/nosoKuM, Mbl XOTUM HaMUCaTh QYHKLINIO, KoTopast 6e30macHbIM 06pa3oM 1o-
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JIyJaeT ITepBBIi 3/1eMeHT CIvcka. Ho MBI He XOTHM, 9T0ObI OHa paboTasa TOMBKO Ha CTHCKax; HaM OBl
XOTeJIOCh, YTOOBI OHA TPAaKTOBaia ByteString Kak CIMCOK, COCTOSIILUN M3 3JIeMEHTOB THra Words.
YT006B! 3TOTO JOOUTHCS, HAM HY)KHO BBECTH HEKOTOPBIM acCOLIMMPOBAHHLIN THII, UTOOB! yKa3arh, Ka-
KOBO COZIep’KUMO€ OTIpe/ie/IEHHOTO THIIa.

{-# LANGUAGE TypeFamilies, OverloadedStrings #-}

import Data.wWord (Word8)

import qualified Data.ByteString as S

import Data.ByteString.Char8 () -- noayuutb 060c06/1€HHO onpegenéHHbli [
ak3emnaAap IsString

class SafeHead a where
type Content a
safeHead :: a -> Maybe (Content a)

instance SafeHead [a] where
type Content [a] = a
safeHead [] = Nothing
safeHead (x:_) = Just Xx

instance SafeHead S.ByteString where
type Content S.ByteString = Word8
safeHead bs
| S.null bs = Nothing
| otherwise = Just $ S.head bs

main :: IO ()

main = do
print $ safeHead (”” :: String)
print $ safeHead (”hello” :: String)

print $ safeHead (”” :: S.ByteString)
print $ safeHead (”hello” :: S.ByteString)

type-families.hs

HoBeli cHHTaKCHC — 3TO BO3MOKHOCTb Pa3MeCTUTh JieKnapaluy Tura (type) BHYTpH Kjiacca U
9K3eMILIsipa. BMecTo 3Toro Mel Tak)ke MOXKeM HUCII0/b30BaTh data, UTo CO34acT HOBBIM TUIT JAHHBIX
BMECTO CCBUIKY Ha Y)Ke CyIl|eCTBYIOLINH.

EcTb 1 fpyrue cnocobbl KCHOB30BAHUS aCCOLIMUPOBAHHBIX THIIOB BHE KOHTEKCTA Kjacca
TunoB. OfHako B Yesod BCe HAILIM aCCOL[MMPOBAHHbBIE TUTIBI SIB/ISIIOTCS, (DaKTHUeCKH, YaCThIO
KJ1acca TirnoB. Bosee moapo6HY0 MHGOPMALHIO 0 CeMeiCTBaX TUIIOB MOXKHO HalTU Ha CO-
oTBeTCTBYtOIIel cTpanuLie Haskell Wikia.

“http://www.haskell.org/haskellwiki/GHC/Type_families



http://www.haskell.org/haskellwiki/GHC/Type_families
http://www.haskell.org/haskellwiki/GHC/Type_families
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2.6. Template Haskell

Template Haskell (TH) — 30 criocob eeHepayuu koda. Mbl Hconib3yeM ero B psiie MecT B Yesod
JJ1s1 yMeHbIIIeHVsT 00bEMa BCIIOMOTaTe/IbHOTO KOZa M JIJ1s TOTO, YTOOEI OBITh yBePeHHBIMH B KOPPEKTHO-
cTu creHepupoBaHHoro koza. Koz Ha Template Haskell — 3To, B cyujHocTH, Ko Ha Haskell, koTopsiii
reHepupyeT abcTpakTHOe cMHTaKcH4eckoe fiepeBo (AC/) koza Ha Haskell.

Ha camom fieste, Bo3amoxkHoctt TH 3THM He OrpaHUYMBAIOTCS, TaK Kak OH IT03BOJIsieT hakTH-
YeCKH BBITIOJIHSTb UHTPOCTIEKLMIO Kozla. OHAaKO 3T BO3MO>KHOCTH MbI B Yesod He UCIOMb-
3yeM.

Harmicanue kopa Ha TH MoxkeT ObITb HEMPOCTBHIM JIEJIOM, U, K COXKaJIeHHI0, 0e30MacHOCTh THIIOB
TIpU 3TOM TToMoraeT Mano. HecoxxHo Hamvcats Ha TH nporpammy, reHepUpyHOLLYIO KOA, KOTOPKIN He
CKOMITUJTUPYETCS. DTO SIB/SIETCS TIPOOJIEMOM TOJBKO 17t pa3paboTunkoB Yesod, HO He JI7Is ero T0/Tb30-
Baresieii. B xozie pa3paboTKH MbI UCITO/Ib3yeM OOJIbIIION HabOp MOAY/IBHBIX TECTOB, UTOOBI YOAUTHLCS B
KOPPEKTHOCTH CTeHepUPOBaHHOr0 Kozia. Kak rosib3oBaresto, BC&, YTO BaM HY>KHO [leJlaTh — BbI3bIBATh
yKe CyliecTBylolye QyHkiyy. HampumMep, uToObl BK/IIOUNMTH BHEIIHUH 111aboH Hamlet, BbI MoxeTe
HaIyCarh:

$(hamletFile "myfile.hamlet”)

(Hamlet o6cyxnaetcs B iaBe o Shakespeard.) CumBos [i0//1apa, 3a KOTOPBIM CJIe/IyeT OTKphIBa-
tomias ckobka, coobmjaer GHC, uTo To, uTo cefyet janee, sieasercs GyHkuyed Template Haskell.
Kop BHyTpH CKODOOK 3aTeM 3amycKaeTcsi KOMITUisATopoM u reneprpyet AC/ nporpammel Ha Haskell,
KOTOpOe 3aTeM KOMITWIHpYyeTcs. Y ia, MeTarporpaMMHpPOBaHHe MOYKHO HCIIOTB30BaTh JaKe snecsd.

[TpusTHas 0coO0eHHOCTh — Kof Ha TH MOXKeT BBITIONHATL MPOU3BOJIbHBIE [IeMCTBUS BBOZA-BLIBO/IA,
U, CJTe/I0BaTe/IbHO, MBI MOYKEM pa3MeCTUTh BXOAHBIE JaHHBIe BO BHEIIHUX (haiiiax, KOTopble OyAyT pas-
6upaTbCst BO BpeMsi KOMIWIALMU. OHUM U3 TIPUMEPOB UCTIO/Ib30BAHUS 3TON BO3MOXKHOCTHU SIBJISIETCS
nonyuenve mabmonos HTML, CSS u JavaScript, mpoBepsieMbIX BO BpeMsl KOMITHJISALAM.

Ecnu kop Ha Template Haskell ucrionb3yeTcst 47151 reHepatiyy 00bsIB/IEHUI U PaCIloaraeTcsi Ha Bepx-
HeM YPOBHe Hallux ¢aiioB, TO Mbl MOJKeM M30aBUTHCS OT 3HAKOB Jj0yi1apa ¥ CKOOOK. VIHBIMU C/T0BaMH,

{-# LANGUAGE TemplateHaskell #-}

-- 06bi4HOE onpegeneHne QyHKUMN, HUYero OCOBEeHHOr o
myFunction =

-- BK/OYNTL Kog Ha TH
$(myThCode)

-- Wam, TO Xe camoe
myThCode

MoxkeT ObITh TIOIE3HO TIOCMOTPETh, KaKOW KoJ| reHepupyeT g Bac Template Haskell. [Iist aToro
BaM HY’>KHO MCI0Jib30Bath ornuuto GHC -ddump-splices.

6 http://www.yesodweb.com/blog/2010/09/yo-dawg-template-haskell
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Ectb emié MHoro apyrux ocobeHHoctedi Template Haskell, koTopsie 31ech He paccMaTprBa-
10Tcs1. Bosee mogpo6Hyo MH(OPMALIMIO MOXKETe OCMOTPeTh Ha cTpanuie Haskell Wikif.

“http://www.haskell.org/haskellwiki/Template_Haskell

IMocnenHee 3ameuanue: Template Haskell BBoguT Tak Ha3biBaeMoe «OrpaHUUeHHe CTafubk» (stage
restriction), 1Mo CyTH o3Hauarolee, UTO Koj, MpeAinecTBytomuyii 6/1oky Template Haskell, He MoxkeT
CCBIJIAThCS Ha KOA B O/IOKe WM CIeAYOLIUi 3a HUM. JTO OrpaHUYeHKe WHOTA MOXKeT TIoTpeboBaTh
HeOOJIBIITYI0 peopraHy3alHIo Balllero Kojia. AHa/IOTHUHOe OrpaHuueHue feicTByeT U 11 QuasiQuotes.

2.6.1. QuasiQuotes

QuasiQuotes (QQ) — ato HebosbII0e paciimpenue Template Haskell, KoTopoe mo3BosisieT Ham BKJTIO-
yaTh [IPOM3BOJIbHBIE JaHHbIE B (haiiibl ¢ ncxofHbIM KofioM Ha Haskell. Harpumep, Bbilile ynomuHanach
¢yukaus Template Haskell hamletFile, koTopasi CYUMTHIBAET COAEP)KMMOe 11ab/ioHa W3 BHEIIHEero
¢atina. Y Hac Takke eCTb 00pabOTUMK KBa3WUIIUTHPOBAHYsI, Ha3bIBaeMblii hamlet, KOTOPBIH CUNTHIBA-
eT cofiep>kKUMoe, XpaHsillieecsi HeIoCpeJiCTBEHHO B MICXOHOM Kojie:

{-# LANGUAGE QuasiQuotes #-}

[hamlet |<p>3TO0 KBasznuMTUpoBaHHLIN Hamlet. |]

CHHTAaKCHC BBIZIeNIETCS KBa/[PaTHBIMH CKOOKaMH M CMIMBOJIAMH BePTHKAIbHOU uepThl. VIMsi o6pa-
00TUMKa KBA3ULMTHPOBAHUS Pa3MeIaeTCss MEeX/Y OTKpPhIBaoleli CKOOKOM ¥ MepBOi BepTUKATBHOU
YepToH, a CoZiepXKUMOe TIPUBOJUTCS MeXKy ABYMsI CHMBOJIaMH BePTHKA/IbHOU YepPTHI.

Ha npoTspkeHUM KHUTH MBI BO MHOTHX CJTy4Jasix OyzieM rperounTaTs BHeIHUM (aiiiam QQ-moaxon,
TOCKOJIbKY TaKOM KOZ, TIpOllie CKOTIMPOBATh U3 KHUTH. OHAKO B peasibHBIX MPUIOKEHHUSIX BHEIIHHEe
(ailsibl ABAAIOTCA NPEANOUTHUTETBLHBIMY BO BCEX C/Iydasix, KpOMe COBCEM KODOTKHMX JJaHHBIX, TaK Kak
3TO JaéT HaM Xopolilee paszeneHue Koga Ha Haskell u koja ¢ UHBIM CHHTaKCHCOM.

2.7. JokymeHTauua ana API

CraHgapTHas porpamma Jijisi CO3laHuy JOKyMeHTaLuu AJisi kKoza Ha Haskell HaseiBaeTcst Haddock.
CranzilapTHOe CpPeJCTBO TIOMCKA I10 JOKYMeHTAalMH, CO3AaHHOoM ¢ ucrionb3oBanreM Haddock, Ha3biBa-
ercst Hoogle. 51 pekomeHzyto ucrosnb3oBath sKk3emiuisip Hoogle c caiita FP CompleteE C COIYTCTBY-
folleli JOKyMeHTalpel /i orMckKa ¥ mpocMotpa. [TpuunHel: 6a3a gaHHeIXx Hoogle Ha FP Complete
COZIepKUT O4YeHb OOoJbILoe KOMMUecTBO rnakeToB Ha Haskell ¢ OTKpBITBIM KOZOM U TipeAsiaraemMasi 10-
KyMeHTalL[{sl TapAaHTUPOBAHO MOTHOCTHI0 COOpaHa U COZIEPKUT KOPPEKTHLIE TIepeKPECTHBIE CChITKH.

Yaine ucronb3yeMble UCTOYHUKY MHGOPMAaLMU — 3T0 HerocpeAcTBeHHO caM Hackage® u sk3em-
TSP HoogleE Ha caiite haskell.org. Ho y HUX ecTb HefocTaTKu: u3-3a nmpobsiem cOOpKU Ha cepBepe
JOKYMeHTalLVis MHOTZa He cobupaetcs u 6a3a naHHbIX Hoogle BK/IIOUaeT TOMBKO MOAMHOXKECTBO J10-
CTYIHBIX NAaKeToB. [[/1s1 Hac HarboJiee BaXKHO TO, UTO JOKyMeHTalus 1o Yesod unaekcupyercst Hoogle
Ha caiite FP Complete, a Ha haskell.org — HeT.

7https ://www.fpcomplete.com/hoogle
8http ://hackage.haskell.org
9http ://www.haskell.org/hoogle
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Ecnu B npoliecce uTeHUst KHUTY Bbl BCTPETHUTE THUITbl MM (DYHKLIMM, KOTOPbIe BaM HETOHSTHBI, 110-
npo0yi¥iTe BLIMOIHNTB MOKCK, Ucrionb3yst Hoogle c caiita FP Complete, a71s1 oty 4eHust {ONOJTHUTETb-
HOM MH(pOpMaLUH.

2.8. BbiBOAbI

Bawm He Hy»HO ObITh 3KcriepToM B Haskell, uto6s1 ucrionb3oBars Yesod, gocratouHo 6a30Boro 3Ha-
kKoMcTBa. Hazetoch, 3Ta I71aBa Jlana BaM JOCTaToOYHO MHGOPMAIWH, YToObI UyBCTBOBATh cebsi Gomee
KOM(OPTHO MPU U3yUeHUH OCTaBILEMCs YaCTh KHUTH.



3. OCHOBBbI

[MepBblii Wiar Mpy U3ydyeHUH Jir0O0H HOBOW TEXHOJIOTMM — CZle/laTh Tak, YToObI OHa 3apaborana
Lenb faHHON I1aBbl — IO3HAKOMUTh Bac C IPOCTbIM NpUIOKeHHeM Yesod M OXBaTUTb HEKOTOpbIE
OCHOBHbI€ KOHLIETILIUK K TEPMUHOJIOTHIO.

3.1. 3apaBcTByii, Mup

[JapaiiTe HauHEM 3Ty KHUT'Y, KaK M0JIaraeTcsi: CiejlaeM MPOCTYH BeO-CTpaHUIly, Ha KOTOPOU BBIBO-
JUTCA «3apaBCcTBYi, Mup!»:

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE TypeFamilies #-}
import Yesod

data Helloworld = HelloWorld

mkYesod "HellowWorld” [parseRoutes|
/ HomeR GET

]

instance Yesod HelloWorld

getHomeR :: Handler Html
getHomeR = defaultLayout [whamlet|3gpaBcTByin, Mup!|]

main :: IO ()
main = warp 3000 Helloworld

hello-world.hs

Eciu BeI coxpaHuTe 3TOT KoJ, B ¢aiin helloworld. hs u 3anycTtute ero komMmaHziou runhaskell 0
helloworld.hs, To momyunTe Beb-cepBep, 3anyleHHbIH Ha mopty 3000. Ecim BeI 0TKpoeTe Gpay3e-
poM cTpanully http://localhost:3000, To nonyunte cienyromuyii HTML-koa;

<!DOCTYPE html>

<html><head><title></title></head><body>3apaBcTBYyii, Mup!</body></html>

[Marnee Ha MPOTSHKEHUH I7IaBbI MBI e1é OyZieM BO3BpALAThCs K ITOMY IIPUMEPY.
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3.2. MapuwpyTtusaums

Kak u 60/bIIMHCTBO COBpeMeHHbIX Beb-ppeiiMBopKoB, Yesod ciiefyeT mabioHy «efuHas TOUKA
onz[a». DTO 03HAuaeT, UTO KaXK/bIA 3ampocC K MpPUIOKeHHI0 Yesod MOCTymaeT uepe3 OOLIyIO TOU-
Ky ¥ OTTyJa y>Ke MapLIpyTu3upyercs. B oTMuue ot 3Toro mozaxofa, B cucrtemMax Harnozgobue PHP u
ASP BbI 00BIUHO CO3/1aETe MHO>KECTBO PA3/IMUHbIX (haiiioB, U BeO-cepBep aBTOMAaTUUeCKU HalpaB/IsieT
3aMpoChl K COOTBETCTBYIOILEMY (aiiy.

Kpome Toro, Yesod ucrosib3yeT AieK/1apaTUBHbIN CTU/Ib 3a/IlaHUsI MapIIPYTOB. B npuBeiIéHHOM BhIilie
TIpUMepe 3TO BBITISI/IENO0 TaK:

mkYesod "Helloworld” [parseRoutes|
/ HomeR GET

1]

mkYesod — 370 dyHKImsa Template Haskell, a par seRoutes — 06pabOTUMK KBa3HUIIUTHUPO-

BaHWsI.
[To-pyccKu 3TO 03HauaeT: Co3AaTh B MpUIoKeHUH HelloWorld ofuH MyTh 10 UMeHH HomeR. OH

JO/DKeH CJIyllaTh 3anpochl K / (KOpHIO IpuiokKeHUs1) U oTBeuats Ha GET-3anpockl. Mbl HasplBaeM
HomeR pecypcoMm, oTctofia U cyhdukc «R» B Ha3BaHUU.

Cyddurc «R» B MIMeHax pecypcoB — 3TO IPOCTO COIVIallleHre, HO ero MpH/ep>KUBAIOTCS
MpaKTHUeCKH 1oBceMecTHO. OHO T03BOJIsieT HEMHOTO YIIPOCTUTh UTeHHe Y TIOHUMaHue KO-
Ja.

Oynkus TH mkYesod reHepupyeT AOBOJILHO MHOTO KOZia: THTT JaHHBIX MaplipyTa, QYHKIMU pa3-
6opa (parser) u peHgepunra (render), pyHkIMI0 aucneryepusaiuu (dispatch), ¥ HEKOTOpbIE BCIIOMO-
rarejibHble TMILL. MbI pacCMOTPUM UX Gojiee ToApo6HO B rmase kMapipytuszauns URL 1 06pa6oT
kmkwy. Ho ucrone3yst onupio GHC -ddump-splices, Mbl MOKEM MOCMOTpPETh HEeroCpeCTBeHHO Ha
CreHepUPOBaHHbIN KOZ. BOT CH/IbHO TIOAUMITIEHHAs! er0 BepCHsi:

instance RenderRoute HelloWorld where
data Route HelloWorld = HomeR
deriving (Show, Eq, Read)
renderRoute HomeR = ([]1, [])

instance ParseRoute HellowWorld where
parseRoute ([], _) = Just HomeR
parseRoute _ Nothing

instance YesodDispatch Helloworld where
yesodDispatch env req =
yesodRunner handler env mroute req
where
mroute = parseRoute (pathInfo req, textQueryString req)
handler =

1http ://en.wikipedia.org/wiki/Front_Controller_pattern
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case mroute of
Nothing -> notFound
Just HomeR ->
case requestMethod req of
"GET” -> getHomeR
-> badMethod

type Handler = HandlerT HelloWorld IO

3/iecb Mbl MOXKeM yBUJIeTh, UTO K/1acc RenderRoute onpe/essieT acCOLMUPOBaHHbIN THII JAHHBIX,
TIpeJ0CTaB/ISIOLMI MyTH AJIs1 Halllero NpuWIoKeHHs. B 5ToM nmpocToM nprMepe, y HaC TOIBKO OUH
MmyTh: HomeR. B HacTosiIIieM MPUIOKeHNH, ¥ HAC UX MOKeT ObITh HAMHOTO OOJIbIlle, U OHH MOTYT OBITH
ropaszo CJIoKHee, yeM Haill HomeR.

@yHKIWs renderRoute MpUHUMaeT ITyTh U IpeoOpa3yeT ero B CITUCOK KOMITOHEHT ITYTH U CIIMCOK
rapaMeTpoB 3arpoca. OmnsTh ke, Hall IPUMep MPOCT, TIO3TOMY U KOJ CTOJIb Ke TPOCT: 06a CIvcKa
ITyCTBI.

Knacc ParseRoute mpepocrasisieT obpaTHyto GyHKLUIO — parseRoute. 37ech Mbl BCTpeyaeM
TIepBEI CephE3HBIN apryMeHT JijIs Halllero nucrosnb3oBanus Template Haskell: on obecnieuriBaet, uto
pazbop ¥ peHJepUHT MyTell KOPPEKTHO COOTBETCTBYIOT APYT APYTY. Takoro BHZA KOZ MOXKET JIETKO
CTaThb TPYZAHBIM /ISl IOAlep>KaHus B CHHXPOHHOM BH/ie IIPY PY4YHOM HarvcaHud. ITosarasce Ha reHe-
paLio KoZa, MbI I103B0JIsieM KOMITUIATOPY (U Yesod) ynpaB/isiTb STUMHU JieTalssMH /151 Hac.

Krnacc YesodDispatch npepocrasisieT cpefcTBa AJIs [TOJIyYeHHs BXOZALero 3arnpoca y rnepejauv
€ro COOTBETCTBYIOLIeH GyHKIU-006paboTuuky. [Tporiecc, rMo CyIiecTsy, 3T0:

1. Pa3zo6partsb 3ampoc.
2. BriOpath GyHKIUS-06pabOTUHK.
3. 3amycTuTth QyHKIMIO-00paboTUHK.

TeHeparysi KoZja cieflyeT MPOCTOMY COTVIAILIeHUEO /IS COTIOCTAB/IeHUS My Tel MeHH QyHKLHMU-00paboTurKa,
KOTOpOe MbI OIUILIEM B C/Ie[yIOLIeM paszee.

HaxkoHet1, y Hac eCTh IPOCTOM CHHOHKMM THMa Handler, cjierka yrpoliaroliyii HarvMcaHe Halllero
Koza.

37ech el1ié MHOTO YTO IIPOUCXOJUT MOMHUMO OnrcaHHOro. CreHeprpOBaHHbIH KOJ ZMCIIeTUepru3aLivy,
Ha CaMOM JIeJie, UCTIO/b3yeT ropaszo 6osee 3pHeKTUBHYIO CTPYKTYPY AaHHBIX, CO3aETCs GobILee KO-
JITUECTBO 3K3eMITISIPOB KJIaCCOB THIIOB, U eCTh JIPyTHe Cydau it 00paboTKH, HarpuMep, TOCaNThI.
MBbI TIOrpy3MMCst B JIeTalu Jjajiee Ha MPOTSHKeHWH KHUTH, 0COOeHHO B r7aBe kBriybb 3anpocay.

3.3. DYHKUMA-06paboTUMK

Urtak, y HacC eCTb MapIIpyT MO MMeHH HomeR, 1 OH OTBeuaeT Ha GET-3ampockl. Kak BEI onpezesnsie-
Te Hail OTBeT? Bl nuinete ¢yHKLMI0-00paboTurk. Yesod ciefyeT CTaHAAPTHOW CXeMe UMEHOBAHUS
TakvxX (PyHKIVIA: UMST MeToJa B HIDKHeM peructpe (T. e., GET CTaHOBUTCS get), Mocie KOTOPOTro UIET
¥Msi MapiipyTa. B Hamewm ciyuae 3ta ¢yHKIUs OyzeT Ha3bIBaThCs getHomeR.
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Bonbimas uacts Barrero kozia B Yesod GyzeT HaxXoguThCst B PyHKIMsIX-006paboTurkax. VIMeHHO 37ech
BbI 0OpabaTkiBaeTe M0/Ib30BaTe/ILCKUE BBOJ, BBITOJIHSIETE 3aMPOCHI K 6a3e aHHBIX U CO3JaETe OTBETHI.
B Haiiem npocTom niprMepe MbI cO37aéM OTBeT C TioMoltibio GyHkuyy defaultLayout. Ota QyHKIMS
obopaurBaeT rnepejaHHOe eli Coep>KUMOe B I11abJI0H Barero caita. I[To yMo/TuaHHIO OHa CO37aéT (aiin
HTML c doctype, Teramu html, head u body. Kak Mbl yBuaum B mase kKiacc tunos Yesod», sta

GyHKLHSI MOKeT OBITH TIepeorpesiesieHa, UTo0b! /je/laTh ropaszio Gosblie.

B namewm npumepe B defaultLayout mbl nepesaém [whamlet|Hello World!|]. whamlet —
3TO emlé oauH 06paboTUMK KBa3UL[UTHPOBaHus. B maHHOM cityuae oH rpeoOpasyeT cuHTakcuc Hamlet
B Widget. Hamlet — 310 ABMKOK HTML-111a6:10HOB, MCMoNB3yeMblii B Yesod 1Mo yMomdaHuio. Bme-
CTe CO CBOMMU «poficTBeHHUKamu» Cassius, Lucius u Julius on no3Bosisiet cozfgaBatb HTML, CSS u
JavaScript Turno6e3omacHsIM 06pa3oM C TIPOBEPKO BO BpeMsi KOMIWIALMH. ['opa3fo bosblie uHdop-
MaL[|H TI0 3TOMY MOBO/Y MbI YBU/UM B [71aBe 0 I11eKCIIMpOBCKMX I1a0IoHax.

BupkeTbl — e11é ofivH KpaeyronbHblil KaMeHb Yesod. OHY II03BOJISIIOT BaM CO3/iaBaTh MOZy/bHbIe
KOMIIOHEHTHI caiiTa, cocrosiue u3 HTML, CSS u JavaScipt, ¥ MOBTOPHO HCII0/Ib30BaTh UX B JIF0OOM
MecTe BaIllero caiita. bosee etansHO Mbl Gy/ieM MX pacCMaTpUBaTh B I7iaBe kBUKeTbD).

3.4. Tun-ocHoBaHue

CrnoBo «HelloWord» miosiB/isieTcst B HallleM TIpuMepe HeCKOJILKO pa3. Kaxgoe npunoxenue Yesod
HMeeT TUI-OCHOBAHUE. DTOT THUI JIO/DKEH ObITh 9K3eMITISIPOM KJlacca TUIOB Yesod, KOTOPBIH Mpesio-
CTaBJsieT 001jee MeCTO /171t oTipe/iesieHHs Pa3/IMUHbIX HACTPOEK, OTpe/lesiSFOIMX BbITTOTHEHHUEe Halllero
TIPUIOXKEHUSI.

B Haiiem cjyyae 3TOT THI IaHHBIX JJOBOJBHO CKYUHBIN: OH He COIEPKUT HUKAKOW MH(MOPMAIHH.
TeMm He MeHee, TUII-OCHOBHaHMe UMeeT CYILeCTBeHHOe BJ/IMAHKE Ha TO, KaK BbITIO/JIHAETCA Halll IIpyu-
Mep: OH CBSI3bIBAET BOEAMHO MApIIPYThI C OTIPeZie/IeHHeM SK3eMITIsIpa U AaéT UM BCEM BO3MOXKHOCTb
BBINOMHATHLCA. Ha MPOTsHXKEHWU KHUTU MBI YBUAWM, KdK TUIT-OCHOBaHKe BCIVIbIBAeT B PA3HBIX MeCTaX.

Ho Tumbi-oCcHOBaHUSI He 00s13aTe/TbHO /I0/DKHBI OBbITh CKYUHBIMU: OHM MOTYT WCITOJIb30BaThCS /IS
XpaHeHHUs1 MHOXKeCTBa T0/1e3H0H HH(OopMaIi[iH, 00bIYHO TOM, KOTOPast Z0/DKHA ObIT MHHUI[HATH3UPOBa-
Ha TIpH 3aITyCKe U UCTI0/Ib30BaThCsl TIOBCIOAY. BOT HeKoTOphIie HarboJsiee pacripoCTpaHEHHbIE PUMEPBI:

* Tlyn coepyHeHu ¢ 6a3ol JaHHBIX;
* Hacrpoiiky, 3arpyskaembie U3 KOHQUTYpariMoHHOTO (haiina;
* Menemxep coepvHernii HTTP;

* T'eneparop cinyyaliHbIX uunces.

Kcraru, cnoBo yesod (0000) 03HauaeT OCHOBAHUe Ha UBPUTE.

3.5. 3anyck

Emé pa3 mb1 ynomuHaeMm HelloWorld B Haieil OCHOBHOM (yHKLMH. TWUIT-OCHOBaHWE COFEP>KUT
BCHO HeO00XOAUMYH0 MH(OPMALIMIO /1 MapIIPYTHU3aLMK U OTBETOB Ha 3arpOCHI B HAILIEM MPUIOKEHHUH;
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Tereps HaM HY)KHO ITPOCTO ITpeoOpa3oBaTh ero B HEYTO, YTO MOXKHO 3amycTuThb. s atoro B Yesod
€CTb T0JIe3Hast QYHKIMS warp, KoTopasl 3amyckaeT Beb-cepBep Warp ¢ HaCTPOHKaMHU 10 yMOTYaHHIO
Ha yKa3aHHOM IopTy (B HaieM ciyuae 310 3000).

OpHoii 3 ocobenHocTell Yesod sIBsileTCsl TO, UTO BBl He TIPUBSI3aHBI K €[MUHCTBEHHOW CTpaTeruu
pa3eépteiBaHMs. Yesod moctpoeH noBepx Web Application Interface (WAI), no3Bosnstoriero 3amyc-
katb npunoxenue yepe3 FastCGI, SCGI, Warp wiy fake Kak HaCTOJIbHOE MPUJIOXKeHHe, UCTIONb3YS
ouGmoreky WebKit. Mbl pacCMOTPMM HEKOTOPbIE U3 STUX BO3MOXKHOCTEH B [J1aBe O Pa3BEPThIBAHUH.
U B KoHI|e AaHHOM IVIaBbI MBI PACCMOTPHUM CepBep pa3paboTKH.

Warp sienstetcs 71t Yesod 0CHOBHBIM CIIOCOO0M pa3BEPTHIBAHUS. DTO JIErKOBECHBIH, BEICOKOI(P(ek-
THBHBIHN BeO-cepBep, pa3paboTaHHbIH Criel{iaIbHO AJIsI XOCTHHTa MpUIokeHui Yesod. OH MCONb3yeT-
cs v BHe Yesod 151 ipyrux pa3padboTok Ha Haskell (kak 15 mpusioykeHNi, 0CHOBaHHBIX Ha (ppeiiMBOp-
KaX, Tak U JyIsl He 3aBUCAIINX OT HUX), a TAK)Ke KaK CTaH/apTHBIN (aii-cepBep B pa3/IMUHBIX O0eBbIX
OKPY’KeHUsIX.

3.6. Pecypcbl n Tuno6esonacHble URL

B Hamem «37paBCTByi-MHUpe» Mbl OMpPeJeIUIN TOJBKO ofuH pecypc (HomeR). Beb-rpunokeHve
00BIUHO HAMHOTO DOJIee UHTEpeCHO, KOTa B HEM 0Oosblle OHOY CTpaHULEL. [laBaiiTe MOCMOTPHM:

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE TypeFamilies #-}
import Yesod

data Links = Links

mkYesod "Links” [parseRoutes|
/ HomeR GET

/pagel PagelR GET

/page2 Page2R GET

]

instance Yesod Links

getHomeR defaultLayout [whamlet|<a href=@{PagelR}>NepeliTn Ha cTpaHuyy 1!|]
getPagelR = defaultLayout [whamlet|<a href=@{Page2R}>NepeinTn Ha cTpaHuuy 2!|]
getPage2R = defaultLayout [whamlet|<a href=@{HomeR}>BepHyTbCcs K Haudany!|]

main = warp 3000 Links

routes.hs
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B 1je10M 3T0 04eHb TTOX0XKe Ha «3paBCTBYH, Mup». Tur-ocHoBaHMe Terieps Links BMecTo Helloworld,
Y TIOMUMO pecypca HomeR MbI 106aBuiu Pagel1R u Page2R. B CBsi3u C 3THM MbI TakxKe 106aBUIH e11jé
IBe GyHKIMH-06paboTurka: getPagelR u getPage2R.

EuHCTBeHHas JefiCTBUTE/TBEHO HOBast 0COOEHHOCTE HAXOJUTCSI BHYTPH KBa3ULIMTUPOBaHUs whamlet.

MbI yriyOUMCst B M3yYeHre 3TOr0 CHHTAKCHca B [ViaBe 0 I11eKCIMPOBCKUX 11ab/ioHax, HO Mbl MOXKEM

yBUOETH, UTO

<a href=@{PagelR}>MepeiiTn Ha cTpaHuyy 1! !

CO3[,aéT CCBUIKY Ha pecypc PagelR. 31eCh Ba)KHO OTMETHUTh, UTO PagelR — 3TO KOHCTPYKTOp JaH-
HbIX. [lesiast KaXk/iblii peCypc KOHCTPYKTOPOM ZIaHHBIX, MbI [10/ly4yaeM BO3MO>XHOCTb, Ha3bIBaeMYIO mu-
nob6e3zonacHbimu URL. BmecTo coeapiHeHUs1 CTPOK 1y1st ioinyueHuss URL MbI co3paém ctapoe no6poe
3HaueHue Haskell. Vicrionb3yst @-untepnonsuuio (@{ . . . }), Yesod aBToMaTHuecku 0ToOpaXkaeT 3TH

3HaueHUs1 B TEKCTOBbIe CChIIKU Ilepe]| OTIPAaBKOM MX I0Jsb30BaTe/Mt0. Mbl MOXKeM YBH/IeThb, KaK 3TO
peann30BaHo, elé pa3 I0CMOTpeB Ha BeIBO, —dump-splices:

instance RenderRoute Links where
data Route Links = HomeR | PagelR | Page2R
deriving (Show, Eq, Read)

renderRoute HomeR
renderRoute PagelR
renderRoute Page2R

(1, 1D
(["page1l”], [1)
(["page2”], [1)

B accounrpoBaHHOM ¢ Links Ture Route y Hac eCThb [OTNIOJIHUTE/IbHBIE KOHCTPYKTOPBI /151 Pagel1R
U Page2R. Y Hac Takke eCTb O0j1ee Xopolllee Ipe/iCTaB/IeHHe 0 BO3BpalllaeMbIX 3HaUeHsIX renderRoute.
[TepBblil 371eMeHT KOpTeXka COJep>KUT KOMIIOHEHTHI MyTH JJIs1 JaHHOTO MapliupyTa. BTopoii anemeHT
COJIEP’KHUT TTapaMeTphl CTPOKH 3aIlpoCa; MPakTHUeCKH BO BCeX BapHaHTAX HCIO/IB30BaHUs 3T0 Oyzer
MyCTON CIMCOK.

TpyaHO mepeolieHUTL 3HaueHWe TUmobe3onacHeix URL. OHU MO3BOMSAIOT BaM /I0CTHYb OOJIBINION
rUOKOCTH U HaJIE)KHOCTH TIPY Pa3paboTKe MPUIOKeHUst. BbI MOXKeTe MPOU3BOIBLHBIM 00pPa30M MEHSTh
URL pecypcoB, HU pa3y He TIOBPeJUE CChUIKM Ha HUX. B maBe kMapiupytusanus URL v 06paboTum
MBI YBU/IUM, UTO MapLIPyThI MOT'YT IIPUHUMATh TIapaMeTphl, Kak, Harpumep, URL 3anucu B 6iiore,
TIPUHMMAIOIIMHI HieHTU(HKATOP ToCTa.

[Tpearmnonoxum, Bbl XOTUTE TIEPEUTH OT MapIIPyTU3alUy 0 YKCIOBOMY WeHTU(UKATOPy TOCTa
K MapIlpyTH3aliy 10 1ab/oHy «rof/mecsl/Ha3BaHne». B TpaguiuoHHOM Beb-ppeiiMBOpKe Bam
MIPUAETCS UCTIPABUTh KaXKAYHO CCHIIKY Ha MOCT B G7I0Te, W eC/IU Bbl MPOIMYCTUTE XOTA ObI OfHY, TO
Oyzmete nosyuarts ommbOku 404 Bo BpeMs BbInoHeHus. B Yesod Bcé, uto Bam MpUAETCS CAenaTh, —
3T0 0OHOBHTH MapIIPYT U MEPEKOMITUIMPOBATh NpuioxkeHre: GHC cam HaliIET BCe CCBUIKH, KOTOPbIE
[IO/DKHBI OBITH OTKOPPEKTHPOBAHBIL.

3.7. Kapkac caunta

ITpu ycraHoBke Yesod BbI MosydaeTe Kak 6ubmuoTeky Yesod, Tak U MCHOMHSIEMBINA ¢aiin yesod.
ITOT UCToHsIeMBbIH (hailyl MPUHUMAaEeT HeCKOJTBKO KOMaH[, HO MepBast KOMaH/a, C KOTOPOH BbI 3aX0TH-
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Te MO3HAKOMUTBCS, — 3T0 yesod init. OHa 3a7acT BaM HeCKOJIbKO BOIIPOCOB, a 3aTeéM CreHepUpyeT
KaTaJior, CoZiep Kalljiil KapKac caliTa [0 yMo/luaHHro. B 5ToM KaTasore Bl MOXKeTe BBINIOJIHUTL cabal
install -only-dependencies, uToObI yCTAaHOBUTD JOTIONHUTE/IbHBIE 3aBUCHMOCTH (TaKue Kak 03K-
SH[BI 0a3 aHHBIX), U 3aTeM yesod devel, UTOOBI 3aITyCTUTh CAHT.

Kapkac caiita 1aéT BaM «13 KOPOOKH» MHOXKeCTBO YCTaHOBUBLIMXCS TPAKTHK, pacrosiarasi haibl u
HaCTpavBadA 3aBUCMMOCTHU IIPOBepeHHBIM BpeMeHeM 06p6130M, TNpyUMeHseMbIM B OOJILIITHHCTBE DOEBBLIX
caiitoB Ha Yesod. OpHako Bce 3TH yAoOCTBa MOT'YT BCTaThb Ha MyTu u3yueHus Yesod. ITosTomy Ha
MPOTSDKEHUK OOJTbILIEN YacTH 3TOM KHUTM MHCTPYMEHT MOCTPOeHUsI KapKaca caiiTa He UCIO/b3yeTcs,
1 pabota uAET HanpsaMyto ¢ Yesod Kak ¢ 6ubmiorekoi. Ho ecsiu Bbl cobupaeTech /ieaTh HaCTOSIIUH
CaiiT, 51 HACTOMYMBO PeKOMEH/[YI0 UCII0/Ib30BaTh KapKac.

MBI pacCMOTpHM CTPYKTYPY KapKaca caifTa BO BCeX Mofjpo6HOCTAX B COOTBETCTBYOLIeH [aBd.

3.8. CepBep pa3paboTku

OJHUM U3 MIPeNMYIIeCTB HHTEPIIPEeTUPYEMBIX S3bIKOB Tepe/] KOMITIIMPYeMBIMU sIBISeTCs ObICTpOoe
MIPOTOTHUIHMPOBAHKE: BbI IIPOCTO COXpaHsieTe W3MeHeHUs B (aii 1 0OHOB/sIeTe CTpaHULly B Opay3epe.
Ecii Mbl XOTUM BHECTH M3MeHeHUs1 B IPUBeJEHHbIE BhIlle IPUIoKeHUs1 Yesod, HaM MpUETCs 3aHOBO
BBI3BIBATh runhaskell, yTo MOXeT OBITh HEMHOTO YTOMHUTE/TbHBIM.

K cuacThio, CylIecTByeT pelieHue 3Toi npobiemsl: yesod devel aBTOMaTHyecKd mepecoOupaer
KOJl Y TIepe3arpy’kaeT Balll Kofl. OTO MOXeT ObITh OTJIMUHBIM CroCco60M pa3paboTku Bammx Yesod-
TIPOEKTOB, U KOTIa BbI Oy/ieTe rOTOBBI IepeiiTy Ha 60eBo¥ cepBep, BBl BCE PABHO MOTYUUTE B Pe3y/IbTaTe
KOMITWISILIUN HeBeposTHO 3(dekTrBHBIN Kof. [TocTpoeHne kapkaca Yesod HacTpavBaeT BCE [ifist BaC
ABTOMAaTHUeCKH. DTO TO3BOJISIET UCIIO/IB30BaTh JIyUlliee U3 JBYX MUPOB: ObICTPOE MPOTOTUITUPOBAHHUE
u OBICTPEIN 60eBOM KO,

[MToaroToBKa Balllero Koja AJisi UCIO/b30BaHus ¢ yesod devel HeMHOro 6ojee ClIOXKHA, TO3TOMY
HAlll¥ TPUMepHI OYAYT MPOCTO UCIIOJB30BaTh warp. K cuacTero, KapKac caita MOMHOCTBI0 CKOH(U-
TYPHPOBaH /ISl MCTIO/Ib30BaHUsI cepBepa pa3paboTKH, 1MO3TOMY, KOrJa Bbl OyzeTe rOTOBHI CO3/aBaTh
peasibHbIe IPUIOXKEHMs1, OH OyZeT X JaTh Bac.

3.9. BbiBOADI

Kaxkmoe Yesod-mpusioykeHHe CTPOMTCSI BOKPYT TUTIa-0CHOBaHMs. MBI aCCOLIMMPYEM HEKOTODBIE pe-
CYPCHI C 3TUM TUIIOM JJAHHBIX U OTIpe/ie/isieM HeCKOJTBKO (DYHKINI-00paboTurkoB, a Yesod 3aHMMaeTCs
BCell MapuipyTu3aleil. OTU pecypchl TakyKe SIBSIFOTCS. KOHCTPYKTOPaMU JJaHHbBIX, KOTOPbIe 1103BOJIs-
0T HaM MCII0/1b30BaTh TUobe3omnacHbie URL.

B cuy Toro, urto npusioskeHust Yesod nmoctpoeHs! moBepx WAL, oHM MOTYT paboTaTh € pa3TuyHbIMU
63k3HaMu. [171 TIPOCTBIX TIPUIOXKEHUH, QYHKLMS warp TpeAoCTaB/seT Y00HbIH Criocod UCTOob30-
BaHUs Beb-cepBepa Warp. [lyst ObICTpOi pa3paboTky, yesod devel sIBSIeTCS XOPOIIUM BBIOOpOM. A
KOT/Ia BbI TOTOBBI TIEPEITH Ha MPOAYKTUBHYIO CPEey, Y BaC B pyKax BCs MOIIb ¥ TMOKOCTh HACTPOHKU
Warp (unm moboro sipyroro obpaboturika WAI) mof, Barlid Hy>KZbl.

I[Tpu pa3paboTke npuiokeHui Ay Yesod y Bac OyzieT BbIOOp U3 MHOXKECTBA CTHJIEH KOJMPOBAHUS:
KBa3sULIMTUPOBaHWeE WK BHeIIHMe (aiibl, warp win yesod devel, u Tak fganee. [IpuMepsl B 3TOH
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KHHT'e HCIOMB3YIOT CTHITH, Hauboee observaroryie KOMMpoBaHue Koga. Ho kKorza BeI HauHéTe co3za-
BaTh peasibHbIe TIPUIOXKEHHs C IOMOLIbI0 Yesod, BaM GyAyT JOCTYIHBI O60/iee MOILHEBIE CPe/CTRA.



4. LllekcnnpoBCKUe LAaGMOHbI

Yesod ucnonb3yeT IlleKCUpOBCKOe CeMeNCTBO 1Iab/IOHHBIX S3bIKOB KaK CTaHAAPTHBIN MOJXOZ K
cosgannio HTML, CSS u Javascript. OT0 ceMelCTBO SI3bIKOB UMEET TOXOXKHUH CHHTAKCUC U 00IIHe
TIPUHLUTIBL:

* Kak MO)XHO MeHblllee BMelllaTe/IbCTBO B A3bIKH, Ha base KOTOPBIX CO34ar0TCA ]_HEKCHI/IPOBCKI/IG
I.LIEl6IIOHI)I, HO B TO >Xe BpeMs KUCI10/Ib30BAHKUE MPENMYIIECTB 3TUX A3BIKOB.

° FapaHTI/II/I KOPPEKTHOCTHU COAEP>KUMOI'0 obecrieunBaroTCa KOMITU/IATOPOM.

* BesomacHoCTb cTaTHueCKOW TUMH3aLMK, KOTOopasi TakKe rpeioTBpailjaeT XSS (cross-site scripting)
aTaku.

* ABTOMaTHdeckasi mpoBepka BagHocT URL, e 3TO BO3MOXKHO, C TIOMOILIBIO THITOGe3ormac-
Hbix URL.

ITo cyTH, HUYero He CBs3bIBaeT Yesod C ITUMU si3bIKaMu. My, ADYrUMU CJIOBaMU, U S3bIKH, U Yesod
MO>XHO HCITO/Tb30BaTh TI0 OTAENBHOCTH. JJaHHas T7iaBa OyeT pacCMaTpHBaTh 3TH IAa0JIOHHBIE S3bIKU
camu 110 cebe, B TO BpeMst Kak OCTaBIIAsICS YaCTh KHUTM OyIeT UX UCTI0/Ib30BaTh Ji/ist pa3paboTKH MpU-
JioykeHuM 1151 Yesod.

4.1. KpaTkuii 0630p

Bcero B urpe 4 oCHOBHBIX si3bIKa: Hamlet — 370 mabionHbIi 1361k HTML, Julius — gy1s Javascript,
Cassius u Lucius — o6a s CSS. Hamlet u Cassius — fBa s13bIKa, YyBCTBUTEJbHBIE K (pOpMaTH-
POBAaHMIO, MCIO/IB3YIOLHe OTCTYIIBI [JIs1 0003HaueHus BJIO’KeHHBIX 610k0B. Lucius ke, sIBsisich pac-
mmpenreM CSS, ucrone3yet ¢puUrypHele CKOOKH [ist 0003HaueHUst BIOXKEHHBIX 010K0B. Julius — 3T0
TIPOCTOM OZJHONIPOXO/HBIN 513bIK, KOTOPBINA CIY>KUT ZJIsi TeHeprpoBaHUs Javascript; e/MHCTBeHHas J10-
OaByieHHast GYHKI[IOHATEHOCTb — 3TO UHTEPIIOJSILUS ITePeMEHHBIX.

Cassius — 3T0, ¢akTUUeCKH, ajbTepHaTUBHBINA cMHTaKcuC s Lucius. OHU UCIIOJB3YIOT
OfIVH U TOT K€ MeXaHHM3M TPaHCJISILWH, TIPOCTO B (aiinax Cassius OTCTYIIBI 3aMeHsIFOTCST Ha
¢urypHbie ckoOKu Tiepe; 00paboTkoii. BeiOOp MeXX1y HUMHU OCYILeCTB/ISIeTCS] YUCTO U3 CUH-
TaKCHUeCKHX TpeJII0UTeHHH.

4.1.1. Hamlet (HTML)

$doctype 5
<html>
<head>

27
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<title>#{pageTitle} - My Site
<link rel=stylesheet href=@{Stylesheet}>
<body>
<hl .page-title>#{pageTitle}
<p>Here is a list of your friends:
$if null friends
<p>Sorry, I lied, you don’t have any friends.

$else
<ul>
$forall Friend name age <- friends
<li>#{name} (#{age} years old)
<footer>"{copyright}

4.1.2. Cassius (CSS)

#myid
color: #{red}
font-size: #{bodyFontSize}
foo bar baz
background-image: url(@{MyBackgroundR})

4.1.3. Lucius (CSS)

section.blog {
padding: 1em;
border: 1px solid #000;
h1 {
color: #{headingColor};

4.1.4. Julius (Javascript)

$(function(){
$("”section.#{sectionClass}”).hide();
$("#mybutton”).click(function(){document.location = "@{SomeRouteR}";});

N addBling}
1)
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4.2. Types

[Tpexxne, yeM MbI MepeliZiéM K CUHTaKCHUCY, [jaBaiiTe B3IVITHEM Ha pas3/IM4Hble UCI0/b3yeMble THIIbI
JAHHBIX. MBI yke 00CYKZa/Ii BO BBeJ)eHHH, UTO TUITHI TIOMOTAIOT HaM 3aluiiarbcst oT XSS arak. K
TipuMepy, ckaxeM, y Hac ectb HTML m1a6/10H, KOTOPBI JomkeH oToOpaxkarh ubé-To uMsi. OH MOXKeT
BBIIVISIZIETh KaK-TO TaK:

<p>MpuBeT, MeHA 30ByT #{name} !

‘ #{...} — 3T0 CIOCOO UHTEPIOJALMH NepeMeHHBIX B [IIeKCITMPOBCKUX 11ab/oHaXx. ‘

YTO JO/DKHO MPOU30UTH C IMEHEM M KaKOTO OHO Z0JDKHO OBbITh THIA AaHHBIX? HauBHOe perieHre —
3TO UCTIO/Ib30BaTh TeXt MepeMeHHYI0, U BCTAB/ISTh IBHO e€ 3HaueHHe B Kofi. Ho 3To BbI30BeT po06/ieMbI
JUIs1 CTydast, KOTZIa name COZepP>KHUT UTO-TO Harofobue:

<script src="http://nefarious.com/evil.js’></script> !

YTto X0Te/N0Ch ObI MOYUYHUTH B JAHHOM CTy4ae — 3T0 UMs C 9KPAaHUPOBAHHBIMUA CUMBOJIAMH, TaK, UTOObI
< crano &l1t;.

TakKuM >ke HaUBHBIM pellleHHeM ObLI0 ObI POCTO SKPaHUPOBATh KaXKABIH OJI0K BCTAB/ISIEMOTO TEK-
cta. YTo MOMy4YnTCsl, eC/id Y Bac eCcTh 3apaHee CreHepUpPOBaHHBIN ApyruM rporjeccom HTML? Ha-
npuMep, Ha caiiTe Yesod, Bce Haskell-6/10ku Koza mpomyiieHbl uepe3 pacKpallvBaoy0 QyHKIIIO,
KOTOpast 000pauMBaeT Kak/j0e CJIOBO B COOTBETCTBYIOIINIT span-TeTl. Ec/i Mbl 5KpaHHpyeM BCe CHM-
BOJIbI TAKOTO TEKCTa, BCe OIOKM PacKpallleHHOro Kofla CTAHYT MPOCTO HeunTabeTbHbIMHU !

BMecTo 3TOr0 MBI IMeeM crieLidaibHbIN THIT JaHHBIX — Html. 115 Toro, uto0bl creHeprpoBaTh Html
3HayeHHe, y HaC eCTh /iBe BO3MOKHOCTY B API: Kimacc ThIoB ToMar kup rpejoCTaBsieT Criocod KoHBep-
THPOBaTh String v Text 3HaueHus B Html, vcronb3ys QyHKUWIO toHtml, KOTopas aBTOMaTHUeCKH
KOHBEPTHPYeT BCe CHUMBOJBL DTOT MOAXOZ TMOAXOAUT IJIsi PelleHus pobJieMbl C name, ONMMCAHHBIHA
BbIlIe. [Ijis IprMepoB ¢ 6/10KamMu KoZa Mbl ObI UCITO/Ib30BaIM GyHKLMeH preEscaped.

Korga BbI ucrosne3yere naTeprossinuio nepemeHHoi B Hamlet (HTML IllekcriupoBcKuit SI36IK), OH
aBTOMaTHUUeCKH MprMeHsieT GyHKLMI0 toHtml K 3HaueHHIo 3Toi nepeMeHHOi. T.e., ec/iy BbI UHTeEp-
nosmpyete String, Bce eé cUMBOJIBI OyyT 3KpaHUPOBaHbl. HO ec/ii BBl BO3bMETE TTePEMEHHYIO TH-
ma Html, e€ 3HaueHHe OCTaHETCS HEM3MeHHBIM. B ripumepe ¢ 6;10KaMul Kozja, MbI MOT/TH OBl MHTEPITO-
JIMPOBATh Kak-HUOyIb Tak: #{preEscapedToMarkup myHaskellHtml}.

Tun gaHHBIX Html, KaK ¥ BCe OMMCaHHbIe Bhille GyHKIWH, 00bsBIeHBI B rakere blaze-
html. 370 mo3Bossiter Hamlet B3aMo/ielicTBOBATL CO BCEMU OCTalbHBIMU blaze-html ma-
KeTaMH, a TaKkxe TipefiocTaBisieT Oonee obilee pellieHre Jjisi co3faHus blaze-html 3Haue-
Huii. Emé ogarM npenMyIiectBoM naketa blaze -html siBisieTcst ero BICOKasi IPOU3BO/H-

Te/JIbHOCTB.

AHanormnyHo, y Hac ectb Css/ToCss U Javascript/ToJavascript. JTO JaéT BO3MOXXHOCTb BO
BpeMs1 KOMITUJIAL[UM TTPOBOIUTH HEKOTOPYIO TIPOBEPKY KOPPEKTHOCTU MPOrPaMMBI, Ha CTydaid, UTOOkI
MbI CTyuaiiHo He fobaBumu Kakoii-to HTML ko B CSS.
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Ewié ogHO 10CTOMHCTBO, y>Ke €O CTOPOHbI CSS, — 3T0 BCIOMOrare/ibHbIe TUIIbI JaHHbIX JJ15
LIBeTOB U e[JUHUL] 3MepeHn. Harpumep:

.red { color: #{colorRed} }

3a mogpobHOCTSIMU oOpalaiTech K lokyMeHTaryu Ha Haddock.

4.2.1. Tuno6e3onacHbie URL

HagepHoe, camast yHuKasbHast 0co6eHHOCTh Yesod — 3To Tunobe3onachsie URL, ¥ BO3MOXKHOCTD
yZoOHOTO UX HCII0MB30BaHNS MPeZi0CTaB/eHa HarpsiMyto cructemoi IlekcrupoBckuX m1abimoHoB. Hc-
nosb3oBaHue TurnobesonacHbix URL mouTu MeHTHYHO UHTEPIIO/SLIMY [1epeMeHHbIX, MbI IIPOCTO UC-
MoJb3yeM CUMBOJT ”cobaku” (@) BMeCTO “pelléTKu” (#). Mbl UyTh 103Ke 0CTaHOBUMCS TIOZIpOOHee Ha
CHHTAaKCHCe, CIIepBa, JaBaiiTe co3aaauM ob1iee TOHUMAaHKUe KOHIIETILIHH.

IIpenmnonokuM, y HaC eCTb IPUIOXKEHHe C BYMsI MapLupyTtaMu http://example.com/profile/home —
JOMallHsAs CTpaHuLa, U http://example.com/display/time nokasbiBaeT TeKylee Bpems. M, cka-

JKeM, Mbl XOTUM CJieJlaTb CCBIIKY C JiOMalllHel CTpaHMLbl Ha CTpaHMLly CO BpeMmeHeM. f1 BIDXKY Tpu
Pa3/MuUHBIX criocoba KoHcTpyrpoBanust URL:

1. Kak OTHOCHTeNbHYIO CChUIKY: . ./display/time
2. Kak abcosroTHyI0 CChUTKY 6e3 lomeHa: /display/time

3. Kak abCoOTHYIO CChUIKY C IoMeHOM: http://example.com/display/time

Kax1p1ii 13 3THX Crioco00B UMeeT HeI0CTAaTKU: TEePBbIH NepecTaHeT paboTath, eciu 060w u3z URL
u3MeHHTCS. K TOMy ke, OH TIOIXOUT He J/Is BCexX ciydaeB: RSS u Atom, K pumepy, TpeOyroT abco-
motHbii URL. Bropoti ciocob 6ostee 3ammuiién ot nuameHenuii URL, ueM TepBbIi, HO BCE e11jé Herpy-
MeHuM 1711 RSS 1 Atom. 1, xoTs, TpeTuii criocob xopoIio paboTaeT it BCeX C/Iy4YaeB, BaM MPHAETCS
KaX7AbIH pa3 o6HOBsATE Bce URL, Korjja IOMeHsIeTCs Balll ZoMeH. Bbl ymMaeTe, 3TO MPOUCXOJUT He
Tak 9acto? IIpocTo mofokAuTe, IOKa BhI ITepeMeCTUTeCh C cepBepa pa3paboTKy Ha MPOOHEIH cepaep,
a TOTOM U Ha “60eBoii” cepsep.

Ho urto 6Gosee Ba)kHO, ecTh eI1jé ofiHa oueHb OoJbliiast MpobeMa BO BCeX 3TUX TOAXOJAX: eCJTH Bbl
M3MeHsieTe Ballll MapIUpYyThl, KOMIIWISATOP He NpeAyIpeAUT Bac O CJIOMaHHbIX cchliKax. He roBops
yXe 00 orieyaTKax, KOTOpPbIe TaK)Ke MOTYT IPUUHUHUTE OOBIION yirepo.

Llens BBegenus turobesonacHeix URL — 3T0 MO3BOUTE KOMITH/ISITOPY TPOBEPSITh 32 HAMHU Kak
MOXXHO Oosbiie Berjeil. UToOBI cienaTh 3TO, HAILIMM TePBLIM IIAaroM JI0/DKeH ObITh yXo7 OT OObIu-
HOT'O TeKCTa, KOTOPbIM KOMIIW/ISTOP He yMeeT ITOHKUMaTh, K KaKMM-TO XOPOLLO OIpe/e/IéHHbIM TUIaM
JaHHBIX. [17151 Halllero MPOCTOTO MPUIOXKEHHSs, laBaiiTe CMOJe/TMPYeM Hallld MapILUpPYThl CAeAYOIUM
THUIIOM JIaHHbIX:

data MyRoute = Home | Time

BmecTo Toro, uToObI 106aBISTh B Halll I1a0/I0H CCHUTKY BHa /display/time, MbI MOXKEM MCIOMb-
30BaTh KOHCTPYKTOP Time. Ho B utoroBeiii HTML — 3T0 TEKCT, a He THUIIbI JAHHBIX, TaK YTO MbI JI0/DK-
HbI UMETh KaKOW-TO Criocob KOHBEPTHUPOBATh 3TH 3HaueHUs B TEKCT. Mbl Ha3bIBaeM 3TO — (QYHKLIEH
penjiepunra URL B CTPOKY, ¥ BOT IPOCTOM BapUAHT TaKOW QyHKIMU:
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renderMyRoute :: MyRoute -> Text
renderMyRoute Home = "http://example.com/profile/home”
renderMyRoute Time = "http://example.com/display/time”

®ynkuu peHzepunra URL 06e1yHO 4y Th O0s1ee CI0)KHBIe, UeM OMUCAHHBIN BBILIe TIPUMEp.
OHH 0/DKHBI yMeTh paboTaTh ¢ TapaMeTpaMy CTPOKH 3aITpOCOB (query string parameters), ¢
apryMeHTaMu KOHCTPYKTOPOB U Oojiee UHTe//IeKTYaAbHO YIIPaB/ISIThCS C JOMEHHbIMU UMe-
Hamu. Ha ipakTrke, Bam He IPUAETCs 6e CTIOKOUTHCS 00 3TOM, T.K. Yesod aBTOMaTH4eCKH CO-
34aéT BaM QYHKLMU peHepuHra. EMHCTBeHHas Belljb, KOTOPYIO CTOUT 3[ieCb OTMETHThb, —
3TO TO, UTO CUTHATYPa TUIIA, HA CaMOM [iefie, UyTh YC/IOKHSIeTCS 151 paboTHI € TapaMeTpaMu
CTPOKH 3arpoCoB.

type Query = [(Text, Text)]

type Render url = url -> Query -> Text
renderMyRoute :: Render MyRoute
renderMyRoute Home _ =

renderMyRoute Time _ =

YTOo K, XOPOLIO, y HAC Terepb ecTh Hama (QYHKLWS PeHAEPUHra, U Y Hac eCTh TUIOOe30macHbie
URL, BcTpoeHHbIe B miabyoHbl. Kak Bcé 310 paboTaeT BMecTe? BmecTto reHepaiuu Html (umu Css
Wi Javascript) 3HaueHuil HanpsimMyto, [lleKcrMpoBCKye 111abmioHbl haKTUUeCKU CO3at0T (GyHKIMH,
KOTODBIE, UCIT0/Tb3Ys AaHHYI0 QYHKLHIO peH/iepuHra, co3faér cam HTML. UTo6bl yuiiie MOHATH JaH-
HYIO KOHIIETILIMIO, IaBaiiTe B3IIsIHEM Ha To, Kak Hamlet Mor 6b1 06paboTaTh cieqyroumii mab/aoH:

<a href=@{Time}>The time !

OTa cTpouka OyzeT npescTaBaeHa npuMepHo Takum Haskell kogom

\render -> mconcat ["<aphref='", render Time, "’'>The time</a>"]

4.3. CnHtakcuc

Bce ]_HEKCHI/IPOBCKI/IG A3BIKU UCTIOJIB3YIOT OAWH U TOT >Ke I/IHTepHOJIHL[I/IOHHHﬁ CHUHTAKCHC, 1 BCeé OHU
MOT'YT UCIO/Ib30BaTh Thobe3omnacHbie URL. OHM OTINYAIOTCS CHHTAKCUCOM, CTIELUPUUHOM I UX
ueneBsIx si3bikoB (HTML, CSS, Javascript).

4.3.1. CuHTakcuc s3bika Hamlet

Hamlet — 3To camblif C/IOXKHBIN U3 SI3BIKOB ceMelicTBa. OH MpeoCTaB/isieT He TOJbKO CUHTAKCHC
11t reHepani HTML, Ho Takke U 6a30Bble CTPYKTYPHI [/11 KOHTPOJIS: YCIOBHS, IIMK/IbI, 00paboTKa
3HaueHui Tuna Maybe.
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Tern

OueBUIHO, TETW UTPAIOT B)KHYIO POJIb B M0O0M 11abioHHOM si3pike HTML. B Hamlet MbI ribiTaeMcst
0CTaBaThCsl KaK MOXKHO O/IFDKe K CylecTByroiieMy cuaTakcucy HTML, uTo6bl cienath s3bIK 6osiee
yAob6HbIM. OJHaKO, BMECTO MCITOTb30BAHUS 3aKPHIBAIOIIUX TErOB AJisi 0003HaueHHs! BIOKEHHOCTH, MBI
WcTonb3yeM oTctymbl. Hanpumep, cnexgyronuii kog 8 HTML:

<body>

<p>Kakoii-To ab63zay.</p>
<ul>

<li>NyHKT 1</1i>
<1li>MNyHKT 2</1i>

</ul>

</body>

OyZeT BBITVISIIET CIeAYIOMIUM 00pa3oMm:

<body>
<p>Kakoi-To ab63aL.
<ul>
<1li>NyHKT 1
<1i>MyHKT 2

B 11e/10M, MBI CunTaeM, uTO 3TOT Criocob Hosiee MPOCT B UCITIO/H30BaHWH, YeM OpUrHHabHbIH HTML,
KaK TOJIbKO BbI TIDUBBIKHETE K HeMY. EJIMHCTBeHHAsK C/I0)KHAsi 4acTh — 3TO paboTa ¢ rnpobeiamu 7o U
rocsie TeroB. K rnpumepy, ckaxkeMm, Bbl XOTUTe c0371aTh crenyrommii HTML:

<p>Ab63ay <i>KypcuB</i> KoHey.</p> I

MBpI XOTUM OBITH YBepeHHBIMH, UTO MPOOeJTbI 0CTaHyTCs Moc/ie ¢yioBa ”A63ar” v 10 cjioBa “KoHelr”.
YTtoObI JOOUTECS 3TOTO MBI UCIIOIB3YEM /IBa TIPOCTHIX escape-CUMBOJIA:

<p>
AbG3au #

<i>kypcwus
\ KoHel,.

TTpaBua Jjyisi UCIO/IB30BaHMUs escape-1pobesioB oueHb MPOCTHIE:

1. Ecsu iepBbIii HerpobenbHBIM CUMBOJ B CTPOKE — 3T0 0OpaTHast Kocasi uepTa, OH ITHOPHPYeTCS
(Ha 3amMeTKy: 3TO Tak>Ke MPUBEAET K TOMY, uTO J1t000I Ter B 3Toi CcTpoke Oyner obpaboTaH Kak
TIPOCTOM TEKCT).

2. Ecnuy nocneHU CUMBOJ B CTPOKE — 3TO PellI&TKa, OH UTHOPUPYETCSL.

U ewé opHa BaxkHasi ocobeHHocTb. Hamlet He sKpaHUpyeT CBOE coziep>kuMoe. JTO Cie/laHO Ha-
MepeHHO, UTO00BI TI03BOJISATh KOMMPOBATh yxKe cyiecTByroumii HTML-koa. T.e. mpuMep BbIIIE TaKKe
MOXKET OBbITh 3aMMCaH Kak:
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<p>Ab63al <i>KypcuB</i> KoOHel,. !

OG6parute BHUMaHWe, uTo Hamlet aBTOMaTHUeCKH 3aKpOET MEPBLIM TeT, B TO BPeMs KaK BHYTpeH-
HUI Ter «i» OCTaHeTCs KaK eCTb. Bl BOJIbHBI HCIIOMb30BaTh H000H 13 Tpe/i/I0yKeHHbIX MOJX0/0B, OHU
PaBHOLIEHHBI. Y0euTeCh, OHAKO, UTO Bbl B Hamlet ncnonb3yeTe 3aKphIBAlOIIME TErHd TOABKO [IJis
BHYTDEHHUX TETOB; @ HOPMa/IbHbIE TeT'W He 3aKPbITHI.

NHTepnonsauusa

Bcé, uto MBI BUZleM [0 TeKylllero MOMeHTa —- 3TO MpUSTHBIN, yripoméHHeli HTML, Ho OoH He
TIPe/IOCTAaB/ISIeT HUKAKOW BO3MOXXHOCTH B3aUMO/[eMCTBOBATh C HAaIuM KozoM Ha Haskell. Kak Mb1 Oyziem
BCTpavBaTh B Hero repeMeHHble? OUeHb IIPOCTO: C IOMOL[BI0 UHTEPITOJISALIUU:

<head>

<title>#{title}

CUMBOJT PEIIETKY #, 38 KOTOPLIM C/IeyIOT (DUrypHbIe CKOOKH, 0003HaYaeT HHTEPIO/IALMIO epe-
MeHHOU. B nprimMepe BrIIIe OyzieT MCIO/IB30BaHa MepeMeHHast title U3 Toi 061acTi BUAUMOCTH, T7je
ObLT MCIO/b30BaH 11a6/10H. MHe X0ueTcst OAYepKHYTh elé pa3: Hamlet umeeT J0CTyT K IepeMeHHbIM
TOUN 00/1aCTH BUAUMOCTH, U3 KOTOPOU ObLIT BbI3BaH. [Ipy 3TOM He Hy>KHO 0c0ObIM 06pa30oM yKa3hbIBaTh
CITHCOK MCIO/Ib30BaHHBIX B LI1a0/I0HE epeMEHHBIX.

BbI Taxke Mo)keTe NPUMeHATh (DYHKLMY BHYTPU MHTepPIO/SALMU. Bbl MOXKeTe UCII0/b30BaTh CTPO-
KOBBIE U UHCJIeHHbIE JIUTepasbl B UHTEPIIOSILMKA. Bbl MOXKeTe UCIOMb30BaTh KBAIU(GHULIMPOBAHHbIE
UMeHa Mofy/ielt. BHYTpY MHTEPIIO/SALNMY MOXKHO HCII0/Ib30BaTh KaK CKOOKH, Tak ¥ 3HAK J0/UIapa AJis
TPYIITUPOBKY BEIpa>KeHuiL. V1 B caMoM KoHIIe, GYHKLHS toHtm1 IIPUMeHsIeTCs K pe3y/bTaTy BhIUHCIe-
HUSI, UTO 3HAUWT, UTO /M0Oble FK3eMILISPhI Kinacca ToHtml MOTyT ObITb UHTEPIIOMPOBAHbL. Bo3bMéM,
K TIPUMepY, CeJYIOLNH KO/,

-- [loka 41O UrHopupyiite QuasiQuotes u ¢yHkumo shamlet, mMbl BCE 3TO 06BACHUM 1
nosxe
{-# LANGUAGE QuasiQuotes #-}

import Text.Hamlet (shamlet)

import Text.Blaze.Html.Renderer.String (renderHtml)
import Data.Char (toLower)

import Data.List (sort)

data Person = Person
{ name :: String
, age :: Int
}

main :: IO ()
main = putStrLn $ renderHtml [shamlet|
<p>MpuBeT, MeHA 30BYyT #{name person} n mHe #{show $ age person}.
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<p>

[JaBaiiTe cpenaem C MOMM VMMEHEM pa3Hble CMEWHble WTYKU: #
<b>#{sort $ map toLower (name person)}
<p>0x, a 4yepe3 5 neT mMHe 6ypeT #{show ((+) 5 (age person))}.
1]
where
person = Person ”"Michael” 26

var-interpolation.hs

Yro e ¢ HalllUMH XBaJIeHHbIMU TUTI00e30macHbiIMU URL? OHM TOYTH WeHTHUHBI HHTEPIIOJSAIMN
repeMeHHBIX, C TOM JIMILb Pa3HULIeH, YTO HaUMHAIOTCs ¢ cuMBoIa @. Kpome Toro, cymiecTByeT Takke
BCTpaWBaHKe C TIOMOILbIO 3HaKa BCTaBKU A, KOTOPOe TO3BOJISIeT BaM BCTAaBUTh JIPYToi 11a0/I0H TOTO
ke Turna. Kog HiKe ieMOHCTpUpYeT 06e ONMHMCaHHbIe KOHI[EMI[HH.

{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE OverloadedStrings #-}

import Text.Hamlet (HtmlUrl, hamlet)
import Text.Blaze.Html.Renderer.String (renderHtml)
import Data.Text (Text)

data MyRoute = Home

render :: MyRoute -> [(Text, Text)] -> Text
render Home _ = "/home”

footer :: HtmlUrl MyRoute
footer = [hamlet|
<footer>
Hasag Ha #
<a href=@{Home}>[JomalHil CTpaHuLy

1]

main :: IO ()
main = putStrLn $ renderHtml $ [hamlet|
<body>
<p>3TO MOA cTpaHuua.
N{footer}
|1 render

url-interpolation.hs

Kpowme Toro, ects BapranT uHTepriossitui URL, KOTOpbIii JaéT BaM BO3MOXXHOCTE BCTPanBaTh Mapa-
MEeTpbI CTPOKH 3arpoca. DTO MOXKeT ObITh T0JIe3HO, HATTPUMED, /IS CO3JaHMsI [TOCTPAHUYHBIX OTBETOB.
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BmecTo @{. . . } WCro/b3yliTe BApHUAHT CO 3HAKOM Bompoca (@?{ . . . }) /i7ist 0003HaUeHUsI IIPUCY TCTBUS
rapamMeTpoB CTPOKH 3amnpoca. [TepesaBaeMoe 3HaueHHe [JODKHO OBITh /IBYX3/1EMEHTHBIM KOPTEXKEM,
repBoe 3HaueHHe B KOTOPOM — 3T0 THrobe3omnacHbiii URL, a BTopoe — CIHCOK Iap IiapamMeTpoB
CTPOKH 3arpoca. [1s1s1 mpuMepa cMoTpUTe (hparMeHT Kojja HIDKe.

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE OverloadedStrings #-}

import Text.Hamlet (HtmlUrl, hamlet)

import Text.Blaze.Html.Renderer.String (renderHtml)
import Data.Text (Text, append, pack)

import Control.Arrow (second)

import Network.HTTP.Types (renderQueryText)

import Data.Text.Encoding (decodeUtf8)

import Blaze.ByteString.Builder (toByteString)

data MyRoute = SomePage

render :: MyRoute -> [(Text, Text)] -> Text

render SomePage params = “/home” ‘append’
decodeUtf8 (toByteString $ renderQueryText True (map (second Just) [
params))

main :: IO ()
main = do
let currPage = 2 :: Int
putStrLn $ renderHtml $ [hamlet|
<p>

Bbl ceiluac Ha cTpaHuue #{currPage}.

<a href=@?{(SomePage, [(”page”, pack $ show $ currPage - 1)])3}>MNpegbaywas

<a href=@?{(SomePage, [(”page”, pack $ show $ currPage + 1)])}>Cnegywowas
|1 render

url-interpolation-query.hs

B urore co3ngaércs BriosiHe oxkugaeMbiii HTML:

<p>Bbl ceityac Ha cTpaHuLe 2.
<a href="/home?page=1">MNpeabigywan</a>

<a href="/home?page=3">Cnegywwasn</a>
</p>

ATpUGYTHI

B nocnegtem npumepe, Mbl iobaBuiu href arpubyT B Ter a. [laBaiiTe YyTOUHUM CHHTAKCHC:
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* BbI MOKeTe MCI0/Ib30BaTh MHTEPIIOJSILIMY BHYTPY 3HauUeHus1 aTpubyTa.

* 3Hak paBeHCTBA U 3HAYeHUs aTpUOyTa — OIMLMOHABHBL, TOUYHO TaK ke, Kak B HTML. Tak uTo
<input type=checkbox checked>— abCO/IIOTHO KOPPEKTHBIHN KO/,

* Ectb Ba ynoOHBIX aTprOyTa: 7151 id, BB MOXKETe MCIO0/Ib30BaTh 3HAK PeIéTKa #, a A/ Kjlacca —
Touky .. Hanpumep, <p #paragraphid .classl .class2>.

» KaBbiuku BOKDYT 3HaUeHHA anI/I6YTa OIMMOHA/IbHBI, HO OHH O6HB&T€]’[LHLI, €CJTh BbI XOTHUTE HC-
I10/1Ib30BaTh Hp06EJ'I B COCTaBe 3TOr0 3HAUeHMs.

* BbI MOKeTe MCTI0/TB30BaTh aTpHOYT OMIMOHAIBHO C TIOMOIIBIO MCITONB30BaHuMs iBoeTounsl. UTo-
Ob1 cpenats ¢naxkok (checkbox) akTHBMpOBaHHBIM TOMTBKO, €C/TH TiepeMeHHas 1sChecked ycra-
HOBJIeHa B True, Bbl MOXKeTe HarucaTb <input type=checkbox :isChecked:checked>.Uro-
OB cfjetath naparpad onryroHaIBHO KPaCHBIM, BBl MOXKETe UCIIONb30BaTh <p :isRed:style="color:red”>.

YcnoBHble BblpaXeHus

OpHasK/bl BB 3aX0TUTE J00aBUTH HEKOTOPYIO JIOTHKY Ha Balily cTpaHuLy. Llesb s3bika Hamlet — 310
CBeCTH 3Ty JIOTUKY K MUHIMYMY HaCKOJILKO BO3MOKHO, BO3/1arast BCI0 CJIOXKHYI0 paboty Ha Haskell.
Harpumep, oruueckue BbIPaKeHUsI — OUeHb MPOCTHL... HacTO/BKO IPOCTHI, UTo 3T0 6a30BbIi Habop
if, elsif u else.

$if isAdmin
<p>[lo6p0 MnoxanoBaTb B AAMUHCKYI CEKLMIO.
$elseif isLoggedIn
<p>Bbl He agMUHMUCTPATOp.
$else
<p>4 He 3Haw, KTO Bbl. Moxanyiicta, BoiANTe B CUCTEMY, 4YTOGH S MOTr MOHATb, [

ecTb /M y Bac [JOCTyn.

Bce Te e camble npaBuia 0OBIYHOM UHTEPIIOMSALUNA TIPUMEHSIFOTCS U K COIEPKUMOMY YCIOBHBIX
BbIDa)KEHUH.

Maybe

[Momo6HBEIM )Ke 06pa3oM, Mbl UMEEM CIeldaTbHY0 KOHCTPYKIIMIO, UTOObI paboTaTh CO 3HAUEHUSIMU
Maybe. TexHHUeCKH, 3TO MOXKHO JieJlaTh € roMollibio if, isJust u fromJust, Ho Halll mogxo/ Oosiee
yA0OHBIN U MO3BOJIsIeT U36erath YaCTUUHO BBIYUCIUMBIX (DYHKIIMH.

$maybe name <- maybeName
<p>Bac 30BYyT #{name}

$nothing
<p>$ He 3Hal BawWwero WUMeHw.

IToMMMO NIPOCTHIX WAEHTU(UKATOPOB BBl MOKETe MCII0/Ib30BaTh CjieBa OT CTPeJIKU HEKOTOpble py-
rue, 6osiee CJI0XKHBIE 3HAUEHUs], HATIPUMEP, KOHCTPYKTOPBI U KOPTEXKH.
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$maybe Person firstName lastName <- maybePerson

<p>Bawe wums - #{firstName} #{lastName}

Bpra)KEHI/Ie CIipaBa OT CTPEeJIK! MOAUHNHAECTCA TeM >Ke IMpaBrU/IaM MHTEPITO/IALINN, TTI03BOJIAET UCIT0/Ib-
30BaTh I1epeMeHHbIe, BbI3bIBATh d)yHKL[I/II/I U T.Ao.

Forall

A uT0 c 06X0/]0M 3/1EMEHTOB CITHUCKA? MBI TIOKPBIBAEM U 3TOT L1a0JIOH:

$if null people
<p>HeT nwge.
$else
<ul>
$forall person <- people
<li>#{person}

Case

CorocraneHue mabioHOB — 0OfjHa U3 CWILHBIX cTOpoH Haskell. AnreGpanueckue TUTIBI JaHHBIX
TI03BOJISIFOT BaM yI00HO MOJie/TUPOBATh Jit0Oble TUITbI AaHHBIX U3 PeajlbHOr0 MUPA, a Case-BhIpayKeHUs
TI03BOJISTIOT BaM 0e30MacHO MX COTIOCTAB/ISITE, BO3/Iarasi Ha KOMITHJISITOD 00s13aHHOCTE MpeyTpesKiaTh,
€CJIY BbI TIPOIYCTH/IM OJHO U3 3HaueHui. Hamlet mpepocTaBrsieT BaM Te ke camble BO3MOKHOCTH.

$case foo
$of Left bar
<p>3T0 neBoe 3HaueHue: #{bar}
$of Right baz
<p>3T0 npaBoe 3HauyeHue: #{baz}

With

3akaHurBast 0030p BBIP)KEHUI S3bIKA, PACCMOTPUM With. 3T, MO CyTH, MPOCTO YAOOHEIHA crIocob
0OBSIB/IEHUSI CHHOHUMA J1J1s1 JJTMHHOTO BBIP)KEHMSI.

$with foo <- some very (long ugly) expression that $ should only $ happen once

<p>4 ucnonb3yw 3Ty nepemeHHyw #{foo} Heckonbko pa3. #{foo}

Doctype

IMoceHsAA 10KKa CUHTaKCUYeCKOTro caxapa: BelpakeHue doctype. Mel ofjepxrBaeM HeCKOIbKO
pasHbIX Bepcuii doctype, XOTs Mbl peKoMeHzyeM $doctype 5 /151 COBpeMeHHbIX UHTePHeT-TIPU/I0KeHUH,
KOTOpBIi reHepupyeT <!DOCTYPE html>.
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$doctype 5
<html>
<head>
<title>Hamlet npocTo uygeceH
<body>

<p>BC& roToBO.

MpslI BCé ellé no/iep)KUBaeM U CTapblii CHHTAKCUC: TPU BOCK/IMLATe/IbHbIX 3HaKa ! ! !. Bbl
BCE elllé MOXKeTe YBUJETh ero B Kofle. MBI IJIaHUpYyeM U Jlajiblile NOZAepyKUBaTh 3TOT CUH-
TaKCHUC, HO B LIeJIOM, HaX0AUM $doctype mozaxoz 6osee TErkuM JJis1 UTEHHSI.

4.4. CnHtakcuce fA3blka Lucius

Lucius — 3To ofivH 13 1By X SI3bIKOB 111a0/10HOB /151 CSS B cemelicTre. TTpe/icTaBisieT cob0i paciim-
penurie CSS, UCIIOMB3YIOLIee CYLLeCTBYIOLIUN CUHTAKCUC C A00aBIeHIEM HeCKOTBKUX BO3MOXKHOCTEH.

» Kak B Hamlet, Mbl mo3BosisieM UHTepIiosisiLuto nepeMeHHbIx 1 URL.
* B03MOXHOCTB Bo>keHHBIX CSS 6710KOB.

* Bbl MOXKeTe orpeaesdaThb IepeMeHHbIe B BalllMX 1mab/oHax.

Habop CSS croiicTB MOXeT OBITb CO3[jaH Kak NpuMech (mixin) U HeOAHOKPAaTHO MCTIO/Ib30BaH
B HECKOJIBKUX OOBSIB/IEHUSIX.

UYro KacaeTcst BTOPOro IyHKTA: CKakeM, Bbl XOTHUTe UMeTb Cel(UUHbINA CTU/Ib AJIs1 HEKOTOPBIX
TEeroB BHyTpH Tera article. B o6erunoM CSS BbI J0/DKHBI OBUTH ObI HANMCATh TaK:

article code { background-color: grey; }
article p { text-indent: 2em; }
article a { text-decoration: none; }

B 5TOM c/lyyae MOMyYMsIOCh He TaK YK U MHOTO K/I030B, HO He0OXOAUMOCTD Tedarath article
Ka)X/IbIM pa3 cjerka HajioefjaeT. A Mpe/CTaBbTe, UTO TAaKUX BbIpa)KeHUM, CKaXkeM, OKOJIO flecsiTKa. He
caMoe CTpaIHoe, UTO HO MOXKET OBbITh, HO BCE JKe pa3ApakaeT. Lucius mOMOXKeT B 3TOM CiTydae:

article {
code { background-color: grey; }
p { text-indent: 2em; }
a { text-decoration: none; }
> h1 { color: green; }

Camo Ha/mure iepeMeHHBIX B Lucius 11o3Bosisier BaM n36erats 1oBTopoB. ITpocThiM iprmMepoM 6y-
[IeT OTIpeenuTb OOLIUI UCTTIOb3yeMbIl LIBET KaK MepeMeHHYI0:
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@textcolor: #ccc; /* npocTo MOTOMY, UYTO Mbl HEHaBMAMM Hawux nonb3oBaTenen */
body { color: #{textcolor} }
a:link, a:visited { color: #{textcolor} }

[TpuMecH — OTHOCHUTENBHO HOBasi BOSMOKHOCTE Lucius. Ues B cieyoniem: 00bIBUTh IPUMECH,
TPeJOCTABJIAOIYI0 Habop CBOKCTB, a 3aTeM BCTPAUBATh €€ B Ia6/I0H, UCIIOMB3YsT UHTEPIIOJSILIUI0 CO
3HAKOM BCTaBkH (/). CieqyIoIyii prMep MoKa3biBaeM, Kak MbI MOTJIH ObI MCTIO/Tb30BaTh TPUMECH [IJIs
paboTeI C pedrKCaMu BeHZOpa.

{-# LANGUAGE QuasiQuotes #-}
import Text.Lucius
import qualified Data.Text.Lazy.IO as TLIO

-- 3arnywka Ans QyHKUUM PEeHAepuHra
render = undefined

-- Hawa npumecsb, npegocTasaAwLas psasg nNpePukcos BeEHAOPOB 4718 Mepexo[oB
transition val =
[luciusMixin|

-webkit-transition: #{val};

-moz-transition: #{val};

-ms-transition: #{val};

-o-transition: #{val};

transition: #{val};

]
-- Wab6noH Lucius, KOTOPbIFi MCMO/b3YeT MpUMECh
myCSS =
[lucius|
.some-class {
AN transition "all_4s_ease”}
}
1]

main = TLIO.putStrLn $ renderCss $ myCSS render

mixin.hs

4.5. CuHTakcuc A3bika Cassius

Cassius — 3T0 uyBCTBUTE/IbHAS K TTpoOeam aysTepHaTtriBa Lucius. Kak yromMsiHyTo B KpaTKOM 0030-
pe B Havasle I71aBbl, OH MICIIO/IB3YeT TOT JKe MeXaHH3M TPaHC/IILUH, UTo U Lucius, HO TIpeiBapUTeTEHO
obpabatbIBaeT BXOJ, BCTaB/isis (UTypHBbIe CKOOKU [ijist opopMyieHUst OJIOKOB U TOUKU C 3arisSITOM [jist
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3aBeplleHs CTPOK. JTO O3HauaeT, YTO Bbl MOJKeTe I0/Ib30BaThbCsl BCEMHU BO3MOKHOCTH Lucius npu
HanMcaHuM koga Ha Cassius. ITpocroii mprumep:

#banner
border: 1px solid #{bannerColor}

background-image: url(@{BannerImageR})

4.6. CuHtakcuc fA3blika Julius

Julius — cameIii pocToit cpesu Bcex 00Cy»KaaeMbIX 37ech s3bIkOB. Ha camom fienie, MHOTHE MO-
T'YT CKasaTb, YTO 3TO TpocTo Javascript. Julius mo3BossieT Ucnonb30BaTh TpU (HOPMBI MHTEPIIOMSLINY,
KOTOpBIE MBI yyKe YIIOMUHanU. Y He IpUMeHsIeT HUKAKUX APYTHX MpeoOpa3oBaHui K BallieMy KOZY.
Ec/mm BeI ucnonb3yete Julius ¢ KapkacoM caita Yesod, BbI BO3MOXKHO 3aMeTH/IH, YTO Balll
Javascript aBTOMaTU4YeCKH C)KUMaeTCsl. ITO He CJie/[CTBHe HCIob3oBaHus Julius, a pe3yb-
TaT UCHo/b30BaHUs nakeTa hjsmin B Yesod fJii yMeHblleHUs! pe3ynbTUPYIOLUX (aiiyioB
Julius.

4.7. Kak 3actaBuThb LLlekcnnpoBcKue WabnoHbl padoTtarb

KoHeuHo, B KakoW-TO MOMEHT y Bac MOSIBUTCSL 3TOT Borpoc: “Kak >ke MHe 3aCTaBUThb 3TO BCE pa-
6orarb?”. CyliecTByeT TpU pa3HbIX criocoba Bei3biBaTh LllekcrUpoBCKUe s3bIKM U3 Baiero Haskell
Kogia:

KeBasuuutuposaHue KgasuuytupoBaHye (quasiquotes) Mo3BoJISIIOT BaM BCTPOUTh
Tpou3BOJIbHOE cofepxkumMoe B Bail Haskell koa, 1 KoHBepTHpOBaTh 3TO copep>xumoe B Haskell
BO BpPeMsi KOMITH/ISILIUY.

BHewHwue aiinbl B 3ToM ciiyuae, Ko/ 111a0JI0HOB HAXO/IUTCS B OT/E/MbHBIX (haiiyioB, Ha KOTOPBIA MbI
CChIJIaeMCsi C ToMolIbio 11abmonos Haskell.

PexxMm nepesarpysku Ob6a
HCIT0/Th30BaHHBIX BHIIIIE TI0X0/a TPeOYIOT IMOTHOM TIepeKOMITW/ISILIUY /1Sl TOTO, YTOObI YBUZETh
KaKue-TO U3MeHeHUsl. B pe>kumMe miepe3arpy3Ky Balliv 1abI0HBI XPAHSTCS B OTAE/bHBIX (haiinax,
U ccbuiaroTest u3 mabnoHoB Haskell. Ho ripu aTom, Bo BpeMsi BBITIONHEHHS], 3TH BHeLIHKe daii/ibl
KaKZIBIHA pa3 repecKaHUpYIOTCS Ha JIETY.

Pe>xuM miepe3arpysKy HeJib3st MUCIOb30BaTh st Hamlet, Tonbko st Cassius, Lucius
u Julius. B Hamlet c/iMiiKoM MHOTO C/I0KHOM JIOTHKH, KOTOpast 110J1araeTcsi HarpsiMy'to
Ha kommunsTop Haskell, uTo He 1103BosIsIeT UCTIO/B30BaTh 3TOT peXkuM A1t Hamlet.

Ha npoayKTHBHBIX Cpefjax C/ie/lyeT UCII0/b30BaTh OJWH U3 TIEPBBIX JBYX moaxonoB. OHU 00a BcTpa-
HBAIOT L|eJIMKOM I1abI0HBI B (hMHAJBHBIN UCTIONMHsIeMbIN (aiis, yrpolast pa3BépThiBaHye Kofa 1 yBe-
JIMUUBAsI TIPOU3BOJUTENBHOCTE. JIOCTOMHCTBO KBa3ULIMTUPOBAHHUS — 3TO MPOCTOTA: BCE HAXOAWUTCS B
ofiHOM (paiine. [I71s1 KODOTKHUX I1a0JI0HOB, 3TO MOKeT OBITH OueHb yi00H0. OFHAKO, B I1€I0M, MBI PEKO-
MeHZIyeM MCIO/Ib30BaTh BHEIHYe (aiiybl A1s 111ablI0HOB, TTOCKOJIBKY:
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* OTO crieflyeT TPaAULIMM pasfieieHus JIOTUKU U TIpe/iCTaB/IeHus] JaHHbIX.

* Brbl MOXXeTe JTeTKO IMepeKIFUUTBCS MEeXY BHELTHUMH (aiijlaMu U OT/IaJOUHBIM PeXXUMOM pabo-
ThI C TIOMOLIIBIO IIPOCTBIX MakpoorpeZeneHuii CPP, a 3To o3HavyaeT, UTo Bbl MOXKeTe COBMeIllaTh
ObICTPYHO ¥ yA0OHYIO pa3paboTKy U BCE eIl Mo/y4yaTh BEICOKYIO TPOU3BOAUTELHOCTE Ha ~60-
eBbIX” CcepBepax.

Tak Kak 3TO CrelyaabHble GYHKIWK KBa3UL[UTHPOBaHUs U miabsonHoro Haskell, y6eaurecs, uto
BbI TIOZIK/TFOYM/IM COOTBETCTBYIOLL{ME PaCIIMpeHHUs sI3bIKa, U UCTIO0/IB3YHTe KOPPEeKTHBIN CUHTaKCUC. Bl
MOXXeTe ITIOCMOTpeThb HpOCTeﬁLHHe TMPUMEPBI KaXKA0T0 110AX0Aa Ha CIeAYIOIUX JIMCTUHTaX.

{-# LANGUAGE OverloadedStrings #-} -- Mbl ucrnosib3yem Text 4yTb Huxe
{-# LANGUAGE QuasiQuotes #-}

import Text.Hamlet (HtmlUrl, hamlet)
import Data.Text (Text)
import Text.Blaze.Html.Renderer.String (renderHtml)

data MyRoute = Home | Time | Stylesheet

render :: MyRoute -> [(Text, Text)] -> Text

render Home _ = "/home”
render Time _ = "/time”
render Stylesheet _ = "/style.css”

template :: Text -> HtmlUrl MyRoute
template title = [hamlet]

$doctype 5
<html>
<head>
<title>#{title}
<link rel=stylesheet href=@{Stylesheet}>
<body>
<hi>#{title}
1]

main :: IO ()
main = putStrLn $ renderHtml $ template “Moli3aronoBok” render

quasiquoter.hs

{-# LANGUAGE OverloadedStrings #-} -- Mbl ucriosib3yem Text 4yTb Huxe
{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE CPP #-} -- 4T06bl KOHTPO/IMpoBaTb ”“60eBoi” pexumM MPpoTUB OT/1a[04YHOI O
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import Text.Lucius (CssUrl, luciusFile, luciusFileDebug, renderCss)
import Data.Text (Text)
import qualified Data.Text.Lazy.IO as TLIO

data MyRoute = Home | Time | Stylesheet

render :: MyRoute -> [(Text, Text)] -> Text

render Home _ = "/home”
render Time _ = "/time”
render Stylesheet _ = "/style.css”

template :: CssUrl MyRoute

#if PRODUCTION

template = $(luciusFile "template.lucius”)
#else

template = $(luciusFileDebug "template.lucius”)
#endif

main :: IO ()
main = TLIO.putStrLn $ renderCss $ template render

-- @template.lucius
foo { bar: baz }

Criocob ¥MeHOBaHHUST PYHKLIUH JOCTaTOUHO TI0C/Ie/I0BaTe/TbHBIM.

A3bIK KeazunutupoBHve Buemnuii daiin  Ilepe3arpy3ka
Hamlet hamlet hamletFile HenocrymnHa
Cassius  cassius cassiusFile cassiusFileReload
Lucius  lucius luciusFile luciusFileReload
Julius julius juliusFile juliusFileReload

4.7.1. 3ameHa TunoB Hamlet

o cux nop MbI BUeny, Kak 3 Hamlet reHeprpoBarh 3HaueHre Htm1Ur 1, mpeAcTaBsstoiiee cOO0M
6nox HTML co BcTpoeHHBIMH THIIO-6e30macHeiMi URL. Kpome 3Tor0, nicriosnb3ys Hamlet, Mbr MoykeM
reHeprpoBarh ellé Tpu 3HaueHus1: npoctoii HTML, HTML c URL u uHTepHaLlMOHAIbHBIMU TeKCTaMHU
¥ BUpKeThl. [TocsesiHue Gy/IyT OT/IeNIbHO ONMCAHBI B I71aBe BUDKeTHI.

Yro6r1 creHeprpoBath ipoctoif HTML 6e3 BcrpoenHbix URL, MBI HcTIoNb3yeM «yrpomniéHHb Hamlet».
Bor ero ormmuus:

* MBpI Hcrionb3yeM pyroii Habop GyHKIHH ¢ TpedUKCoM «S». Tak uTo KBa3UL[UTHPOBaHHE — 3TO
shamlet u GyHKUMS UCIIO/TB30BaHUS BHeIIHero (hatima — 310 shamletFile. Borpoc o Tom,
Kak CJielyeT MPOU3HOCUTh Ha3BaHUs 3THX (YHKLUM, BCE ellé B rporecce 00CyKJeHusl.

» He nossossieTcs ucrnosib3oBars vHTepnossiiuio URL. Eciy noneiTatscs 3T0 CZienarhb, Mbl I10/1y-
YUM OLIUOKY BO BpPeMsl KOMIMJISLIUH.
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* BcTpavBaHme (MHTepIIOMSLMs-BCTaBKa) Oosiee He MO3BOJISIET UCTIO/IH30BATh ITPOU3BObHEIE 3Ha-
yeHus Htm1lUr 1. IIpaBuio 37iech Takoe: BCTpaMBaeMoe 3HaueHue JI0/DKHO UMeTh TOYHO TaKoH
Ke THII, UTO W CaM I1ab/IoH, B JAHHOM ciydae — Html. 3To 03Hauaer, uTo Jyisi shamlet BCTpa-
VBaHHE MOXKET OBbITh TIOTHOCTBIO 3aMEHEeHO UHTEpIIOsLMeli epeMeHHBIX (C UCI0/b30BaHHEM
PELLETKY #).

Pabota ¢ unTepHarmoHamu3anyeii (i18n) B Hamlet mpoucxoaut uyTh 6onee crnoxuo. Hamlet mog-
Jep>KrBaeT 118n ¢ MOMOIIIBIO CIIeUabHOTO THITA JAHHBIX /IS COOOIIeHHH, KOHLEITLUS U peai3aLiyst
KOTOPOT'O OUeHb ITOX0XKa Ha THII 151 Turiobe3onacHbie URL. [l mpumepa, CKaskeM, MBI XOTHM Harlu-
caTh TIPOrpamMMy, KOTOpasi IPUBETCTBYET HaC ¥ TOBOPHT, KaK MHOTO SIOJIOK MbI Chesid. MbI MOT/IH OBl
TIPe/ICTAaBUTh 3TH COODILeHHs B BH/Ie TUIA JaHHBIX

data Msg = Hello | Apples Int

[anee, MbI ObI XOTeM UMeTh BO3MOXKHOCTD TIPEZCTAB/IATE 3TO B KAKOM-TO Ooj1ee yIo6HOM [i1si uTe-
Hus opmaTe, MO3TOMY MBI OMpejesisieM HEKOTOPYH0 QYHKLMIO peHZepyHra:

renderEnglish :: Msg -> Text
renderEnglish Hello = "Hello”
rendergEnglish (Apples 0) = ”"Youpdid not buy any_apples.”

renderEnglish (Apples 1) = ”"You bought_ 1 apple.”
rendergEnglish (Apples i) = T.concat [”Yougbought T.pack_$ show i, ” apples.”]

Tenepb MbI XOTUM MHTEPIIONAPOBAThL 3TH 3HaYeHUsI THITA Msg HanpsiMyto B mabsioHe. 17151 3TOro Mul
WCII0/Ib3yeM UHTEPIIO/SILIMIO C TIOAYEPKUBaHHEM.

$doctype 5
<html>
<head>
<title>i18n
<body>
<hi>_{Hello}
<p>_{Apples count}

ItoT 1ab/I0H, Terepsb Ha/lo Kak-To npeacTaButb B HTML. /151 3T0r0, Kak U [/1s TUIo6e30MmacHbIX
URL, MbI OTIpe/iefisieM Crel[iaibHy 0 MYHKIHIO peHiepuHra. [Iis yno6CcTea, onpe/ie/TiM CHHOHUM TH-
na:

type Render url = url -> [(Text, Text)] -> Text
type Translate msg = msg -> Html

type HtmlUrlI18n msg url = Translate msg -> Render url -> Html

B panHO# TOuke, BBl MOXeTe TiepesiaTh renderEnglish, renderSpanish wmm renderkKlingon
B 9TOT 111a6/I0H. VI OH CcreHepupyeT XOpOIIo TepeBejEHHBIA KOHTEHT (KauecTBO KOTOPOTO, KOHEUHO,
3aBHCHT OT BalllMX TIEPEBOJUHKORB). [IporpamMma 1ie/TMKOM OyZIeT BLIIVISIETh TaK:

[{-# LANGUAGE QuasiQuotes #-} ]
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{-# LANGUAGE OverloadedStrings #-}

import Data.Text (Text)

import qualified Data.Text as T

import Text.Hamlet (HtmlUrlI18n, ihamlet)

import Text.Blaze.Html (toHtml)

import Text.Blaze.Html.Renderer.String (renderHtml)

data MyRoute = Home | Time | Stylesheet

renderUrl :: MyRoute -> [(Text, Text)] -> Text

renderUrl Home _ = ”/home”
renderUrl Time _ = "/time”
renderUrl Stylesheet _ = "/style.css”

data Msg = Hello | Apples Int

renderRussian :: Msg -> Text

renderRussian Hello = "NpuseT”

renderRussian (Apples 0) = "BbigHe Kynuaun_s6aok.”

renderRussian (Apples 1) = "BblKynuaun_ogHo_s6n0ko."”

renderRussian (Apples i) = T.concat [”Bbigkynunu,”, T.pack $ show i, if i < 51
then " a6noka.” else " 586n0K."]

template :: Int -> HtmlUrlIi8n Msg MyRoute
template count = [ihamlet|
$doctype 5
<html>
<head>
<title>il8n
<body>
<h1>_{Hello}
<p>_{Apples count}
1]

main :: IO ()
main = putStrLn $ renderHtml
$ (template 5) (toHtml . renderRussian) renderuUrl

i18n.hs



4.8. Jpyrue lllekcnrpoBcKre BO3MOXHOCTH 45

4.8. Apyrue LLlekcnupoBCcKne BO3MOXXHOCTU

B nomonHeHue K si3bikaM-riomorHukam gt HTML, CSS u Javascript, ects Takke 1 6osee o61uii
nakeT yTWIHT. shakespare-text mpejocTapssieT MpoCToii cioco6 co37aHNsl HHTePITOMMPOBAaHHBIX CTPOK,
KOTODBIM OUeHb HPaBUTCS TeM, KTO IMPUBBIK K CKPUIITOBBIM si3bIKaM Bpozie Ruby unu Python. Koneuso,
YTUUTHI 3TOTO MaKeTa MOYKHO MCITI0/Ib30BaTh He TOJBKO /s Yesod.

{-# LANGUAGE QuasiQuotes, OverloadedStrings #-}

import Text.Shakespeare.Text

import qualified Data.Text.Lazy.IO as TLIO
import Data.Text (Text)

import Control.Monad (forM_)

data Item = Item

{ itemName :: Text
, itemQty :: Int
}

items :: [Item]

items =

[ Item "a6nokn” 5
, Item "6aHaHb” 10

]

main :: IO ()
main = forM_ items $ \item -> TLIO.putStrLn
[1t|Y Bac ecTb #{show $ itemQty item} #{itemName item}.|]

shakespeare-text.hs
Heckonbko KOPOTKHX 3aMeUaHuil 110 3TOMY IIPOCTOMY TIPUMepY:

+ OOparuTe BHAMaHMe, YTO MBI UCIIONb3yeM TPH Pa3HBIX TEKCTOBBIX THIA JAHHBIX B TIpHIMepe
(String, cTporuii u yieHuBEIN Text). OHU 3aMeuaTenbHO paboTarOT BMeECTe.

* MBbI KCTI0/Tb3y€eM OTepaTop KBa3sUIIUTUPOBaHUs 1t, KOTOPbIi reHepUPYEeT JIEHUBYIO BEPCHIO TEK-
cra. Takxe eCTb €ro CTPOruii aHajor st.

+ Ectb u 6osiee A7MHHBIE MeHA AJISI 3TUX Or1epaTopoB (1text u stext).

4.9. O6wWme pekoMmeHaaLMn

Hwke npuBogsTcst ob1ye peKoMeHjaruuy coodiectBa Yesod 1o UCrosib30BaHmo [IIeKcnipoBckoro
ceMelCTBa SI3bIKOB.
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o [I51s1 pea/ibHBIX CAWTOB MCIIO/b3yHTe BHEIIHKE (aiibl. st OMOIHUOTEK BIOTHE [IOMYCTHMO HC-
T10/1b30BaTh KBa3ULMTHPOBAHKUE, eC/TH OHU HeBeTHKH.

* Tlarpuk Bpuc6un (Patrick Brisbin) cziesan npaBuia packpacku st Vim, KOTOPbIe CUJIBHO TO-
MOTaroT Mpu pa3paboTKe.

* Bam cj1eqyeT MOoUTH BCerga HaUMHaTh Teru Hamlet c HOBOI CTPOKH BME€CTO BCTpaWBaHUA OT-
KPLIBEI}OH_[I/IX/3EIKPLIBEIIOH_[I/IX TEroB IOoCJie OTKPBITOI'O Tera. E,Z[I/IHCTBEHHOE HCK/IIOUeHHEe 3TOMY
TIpaBUJ/Iy — 3TO UCII0J/Ib30BaHKWE TEroB <i>u <b> B 60/IBLIIIOM O/IOKE TEKCTa.

1https ://github.com/pbrisbin/html-template-syntax


https://github.com/pbrisbin/html-template-syntax
https://github.com/pbrisbin/html-template-syntax

5. Bupxetbl

Opna u3 npobieM B Be6-pa3paboTke — HaM MPUXOJUTCS KOOPAUHUPOBATh TPU PA3/IMUHbIE KITHEHT-
ckue texHonornn: HTML, CSS u Javascript. Xy»ke TOro, MbI JO/DKHBI pa3MellaTb 3TH KOMIIOHEHTHI B
pa3/IMuHbIX MecTax Ha crpaHuLie: CSS B Tere style B 3arosioBke, Javascript B Tere script B 3arosoBke, a
HTML B Tesie. Y1 5T0 He rOBOps yKe O C/Iydyae, KOIZia Bbl XOTUTe pasmMecTuTh cBou CSS u Javascript B
oTAenbHBIX (haiinax!

Ha gene, 3To paboTaeT [OBOJBEHO XOPOIIO MPH CO3JaHUH OJUHOYHOM CTPAHHIIBI, TIOTOMY UTO MBI
MOyKeM pazzenuTh Haiy cTpyktypy (HTML), crum (CSS) u noruky (Javascript). Ho korjyja MbI XOTHM
CTPOUTD KOZ U3 MOZYJIeld, KOTOpble MOXKHO OyZieT /ierko KOMITOHOBATh, Pa3zie/ibHasi KOOpAWHALIUS BCeX
TPEX YaCTel MOXKET CTaTh TOJIOBHOM 060/1b10. BuixkeThl — perienre Yesod fi/ist 3Toi 3agaun. OHU TakKe
MOMOTAIOT C MPobieMOoli OJHOKPaTHOTO MOAK/IFoUeHust bubmrorek Harmogobue jQuery.

Hamm yeThipe si3bika mabnonoB — Hamlet, Cassius, Lucius u Julius — mpefiocTaBsitoT UCXOAHBIE
WHCTPYMEHTBI [IJIs1 KOHCTPYUPOBAHMUs BALIIETO BBIBOAA. BUpKeThl 00eCrieurBaioT Kiiei, KOTOPbIN M03-
BOJIsIeT paboTaTh UM BMeCTe KaK e/JUHOe IIefoe.

5.1. KpaTkuii 0630p

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3}
{-# LANGUAGE TemplateHaskell  #-}
{-# LANGUAGE TypeFamilies #-3}
import Yesod

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

]

instance Yesod App

getHomeR = defaultLayout $ do
setTitle "My _Page Title”
towidget [lucius| h1 { color: green; } |]
addScriptRemote [
"https://ajax.googleapis.com/ajax/libs/jquery/1.6.2/jquery.min.js”
towidget
[julius|
$(function() {

47
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$(”"h1"”).click(function(){
alert (”BbluKANKHYNU Ha ,3aronosok!”);
1)
1)

1]
towidgetHead

[hamlet |
<meta name=keywords content="HeKoTopble Kaw4yeBble cnoBa npumepa’”>
1]
towidget
[hamlet |
<h1> 3T0 oauH cnocob BCTaBKU KOHTeHTa
]
[whamlet |<h2>A a3To pgpyroi |]
towidgetBody
[julius|
alert(”3ToyBCTaBngeTcA B ,Ccamo Teno”);

1]

main = warp 3000 App

widgets-synopsis.hs

310t KOZ opoxaaeT cienyrowpii HTML (oTcTyrisl f00aB€eHbI):

<!DOCTYPE html>

<html>
<head>
<title>My Page Title</title>
<meta name="keywords” content="HekoTopble _Knl4yeBble CcnoBa npumepa’”>
<style>hi{color:green}</style>
</head>
<body>
<h1> 37170 oguMH cnoco6 BCTaBKW KOHTeHTa</hl>
<h2>A 310 gpyron </h2>
<script>
alert(”39To_BCTaBnsAeTCA B ,caMmoTeno”);
</script>
<script 0
src="https://ajax.googleapis.com/ajax/libs/jquery/1.6.2/jquery.min.js”></sclgipt>
<script>

$(function() {
$(”h1”).click(function(){
alert (”BblUKANKHYNW Ha ,,3aronoBok!”);

1
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)i

</script>
</body>
</html>

5.2. Yto B Bupxerte?

Ha camom noBepxHoctHoM ypoBHe, HTML 0KyMeHT — 3TO MPOCTO Habop BIO>KeHHBIX TeroB. Ta-
KO 1oaxo/; BLIOHparoT 6016IMHCTBO reHeprpyrommx HTML UHCTPYMEHTOB: BbI OTIpe/iesisieTe nepap-
XUIO TeToB U BCé. Ho aBaliTe mpejcTaBUM, UTO s XOUY HallMCaTh KOMIIOHEHT CTPAaHHLIbI /7t 0TOOpaXke-
HUS HABUTAI[MOHHOM MaHesH. §1 xouy, uTo6bl oH Ob1T «plug and play»: s BbI3bIBat0 (PYHKIIHIO B HY)KHOE
BpeMs], Y TaHe/lb BCTaB/IsSIeTCS] B COOTBETCTBYIOLEe MEeCTO B MepapXxUH.

TyT HaIll MOBepXHOCTHBIM MOAXoA K reHepaniii HTML paér c6oii. Hailla HaBUrarjuoHHasi TiaHe b
BEPOSITHO COJIEPXKUT Kakoh-Hubyabs CSS u Javascript B gononHenre Kk HTML. K Tomy BpeMeHwH, Korja
MBI BbI3bIBaeM (DyHKIIMIO HaBUTALIMOHHOW MTaHe/r, Mbl y>ke copmupoBanu Ter <head>, Tak uTo yxe
M037HO 106aB/ATh HOBBIH Ter <style> ayst Hatmx CSS oObsiBieHuit. B paMkax 0ObIYHBIX CTpATErui,
HaM HY>KHO ObL10 ObI pa30uTh Hallly (pyHKIIUIO HaBUTAIllMOHHOM MaHe i Ha Tpy yactd: HTML, CSS u
JavaScript, 1 y6eAUTbCS, UTO MbI BCETZIA BbI3LIBAEM BCE TPU YACTH.

BumkeTs! vcnonb3yroT Apyroi nogxof. Bmecto pacecmorpennss HTML foKyMeHTa Kak MOHOJTUTHO-
r0 ZiepeBa TeroB, BUZKeThI BUASAT Ha CTPaHULIe HAOOp pa3UyYHBIX KOMIIOHEHTOB. B uacTHOCTH:

» HasBaHue CTpaHULIbI

* BremHue ctuim

* BHernHwmii Javascript

* O6mbsiBerust CSS

» Kop Javascript

* IIpou3BonbHBIM KOHTEHT B <head>
* TIpou3BonbHBINM KOHTEHT B <body>

Pa3nuHbIe KOMITOHEHTHI UMEIOT Pa3/IMyHbINA cMbIC. K puMepy, MoKeT ObITh TOJTBKO OJHO Ha3Ba-
HHUe, HO MOXKET ObITh MHOXXECTBO BHEIIIHUX CKPUNTOB M CTHIeH. OJIHAKO, 5TW BHEIIHWE CKPUIIThI U
CTW/IM ZIOJDKHBI OBITH J00aB/IeHbI TOMBKO pa3. [IpOU3BOJBHLIN KOHTEHT B 3ar0JIOBKe U TeJie, C APYTon
CTOpPOHbBI, HE UMEET OrpaHUuUeHUH (KTO-TO, BO3MOXKHO, 3aX0UeT TTh OJI0KOB lorem ipsum, B KOHIle
KOHIIOB).

Pabota BUpKeTa — JIEP>KaThCS 3a 3TU HECOTIOCTAaBUMbIE KOMITOHEHTBI U IPUMEHSATh TIPAaBU/IbHYIO
JIOTHKY JIjis1 KOMOMHVPOBaHUSI BUPKEeTOB BMecTe. JIorvka 3Ta BK/IH0UaeT Takue eHCTBUS, Kak (pukca-
1[Us] TTOC/IeTHEr0 YCTAHOBJIEHHOTO Ha3BaHWsI M UTHOPUPOBAHUE OCTa/bHBIX, PUIBTpays Ay0IMKaToB
13 CIHCKA BHEITHUX CKPUIITOB U CTH/eH, 00beIHeHHe COIeP’KUMOTO 3arojioBKa U Tera.
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5.3. KoHcTpyupoBaHune Bunaxertos

17151 UCTI0/Tb30BaHUSI BUIXKETOB, BaM, OUEBH/IHO, HeoOX0luMa BO3MOXXHOCTh UX co3aaHus1. Hanbonee
PacrpoCTpaHEHHBIN CITOCO0 clesiaTh 3TO — Yepe3 KjacC TUTIOB TowWidget u ero merof toWidget.
MeTop, npeoCTaB/seT BaM BO3MOKHOCTb KOHBepTHpOBaTh Baumm Shakespearean 11ab0HbI IPSIMO B
Widget: kog Hamlet mosiButcs B Tesnte, ckpunThl Julius — B Tere <script>, a Cassius u Lucius — B Tere
<style>.

Ha camomMm fieste, BBl MOXKeTe Iepeoripe/ie/IMTh CTaHAAPTHOEe [10BeJeHue U MOTyYUTb CKPUIIT

Y KOJi CTU/Iel B oTZenbHbIX (haiinax. Kapkac caiira fiesiaet 3To /1Sl BaC aBTOMaTUYeCKH.

Ho uTo, ec/iu Bbl 3aX0THTE 100aBUTH KaKHe-HUOY/Ib TErM <meta>, KOTOpbIe ZIOJDKHBI MOSIBUTHCS B
3arosioBke? Vv ecsiv Bl 3aXOTHUTe, YTOOBI HEKOTOPHBIN Javascipt MosiBUIICS B Tesie, a HE B 3ar0JIOB-
ke? [ns atux uenedi, Yesod mpenocTap/sieT Ba AOTIOHATENBHBIX K/lacca TUMOB: ToWidgetHead u
TowidgetBody. OHu pabOTalOT MMEHHO TaK, KaK Bbl OT HUX o)kuzaete. OfUH U3 IPUMEPOB UCIIONb-
30BaHUSI — TIOTyYeHHe TOYHOTO KOHTPOJIS Pa3MelleHHsI TeroB <script>.

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE TypeFamilies #-3}
import Yesod

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

]

instance Yesod App where

getHomeR :: Handler Html
getHomeR = defaultLayout $ do
setTitle "towidgetHead wu towWidgetBody”
towidgetBody
[hamlet |<script src=/included-in-body.js>|]
towidgetHead
[hamlet |<script src=/included-in-head. js>|]

main :: IO ()
main = warp 3001 App

script.hs

OO6paruTe BHUMaHKe: XOTs BbI30B (DyHKIMK ToWidgetHead caenaH nociie Bbi3oBa GyHKIMY towWidgetBody,
BTOpO# Ter <script> B co3ganHoM HTML nosiBnsieTCsi iepBbIM.
Kpowme Toro, ecTh psifi Apyrux GyHKLUUHN /15 CO3AaHUs CrieludrueCcKUX BUZOB BUI)KETOB:
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setTitle
IMpeobpa3syet HekoTopblii HTML B Ha3BaHHe CTPaHULBL.

toWidgetMedia
PaboTaeT Takxxe Kak towidget, HO MPUHUMAET JOTIOHUTE/IbHBIN MapamMeTp /i 0603HaueHusl,
K KaKOMy TUITy Me/iia KOHTeHTa TipuMeHsieTcs. [Tosie3Ho fijis CO37,aHUs CTH/eN reyaty, Harpu-
Mep.

addStylesheet
HobaBrsieT CChUIKY, UCITOMB3ys Ter <link>, Ha BHEIIHIOW Tabnuiy cTusield. [IpUHUMaeT THITO-
6esomnacHbii URL.

addStylesheetRemote
Amnanornuna addStylesheet, Ho puHUMaeT oObruHbIM URL. TTosie3Ha /st CChIIOK Ha (aii-
Jibl, XpaHsmecs Ha CDN, nogo6Ho tabuiam ctuneit CSS anist jQuery Ul, npegocTapiisieMbIM
Google.

addScript
[obaBJisieT CCBUIKY, UCTIO/B3Ys Ter <script™>, Ha BHeIIHWI CKpUNT. [IpuHIMaeT THIT06e301macHbIi
URL.

addScriptRemote
Amnanornuna addScript, Ho mpuHHUMaeT 00bIuHbIH URL. ITose3Ha /y1s1 cChbUIOK Ha (abiibl, Xpa-
wsauecst Ha CDN, nopo6Ho jQuery ot Google.

5.4. Kom6uHuposaHue Bupgxetos

B npes BU)KeTOB — 3TO MOBBILIIeHe KOMIIOHYeMOCTH. Bel MokeTe B34Th oT/iebHbIe yacThi HTML,
CSS u Javascript, CKOMOMHHPOBATh VX BMeCTe B HeUTO Oojiee CJIOKHOE, U 3aTeM CKOMIIOHOBATb 3TU
OosbIlive CYITHOCTH B 3aKOHUEHHYH) CTpaHHLy. JTO BCEé paboTaeT, eCTeCTBEHHO, Uepe3 3K3eMILIsp
Kacca Monad 115t Widget, ¥ 3HaUMT BEI MOJKeTe MCIOIB30BaTh dO-HOTALWIO i1l KOMOMHMPOBaHUS
yacTeli BMecTe.

mywWidgetl = do
towidget [hamlet|<h1>My Title|]
towidget [lucius|hl { color: green } |]

mywidget2 = do
setTitle "My Page Title”
addScriptRemote "http://www.example.com/script.js”

mywWidget = do
mywWidgetl

mywWidget2

-- Wnan, ecsin 3axotTuTte
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myWidget’ = myWidgetl >> myWidget2 !

Ecmm s Bac 3T0 NMpUHLIMIIMAIBHO, [ Widget ecTh Takke 3K3eMIUIIp Kjacca Monoid,

M03TOMY BbI MOXKETE HCII0/Ib30BaTh Mconcat WM MoHaAy Writer [jist mOCTPOEeHHs CyIil-
HocTeii. [To MoeMy OMbITY, Camoe JIETKOe ¥ caMoe eCTeCTBeHHOe TPOCTO UCIOoNb30BaTh do-

HOTALHIO.

5.5. NeHepupoBaHue NaeHTUPUKaTopoB

Ec/y MbI Ha caMoM /ieie BbIOMpaeM HacTosIIee TOBTOPHOE MCIIO/hb30BAHKE KO/Id, MbI CO BpEMEHEM
T0/TyYnM KOHGUIMKT UMEH. CKa)keM, eCTh [IBe BCITIOMOTraTe/IbHbIe GUBIHOTEeKH, U 06e UCITO/b3Y 0T K/Iace
c umeHeM «f00» 71715 U3MeHeHuUs CTUIeBOTro odopmyieHHs. MBI XOTUM M30eXKaTb TaKOH BO3MOXKHOCTH.
W fy151 3TOTO Y HaC ecthb hyHKIMst newIdent. OTa GyHKI[MsS aBTOMAaTHUe CKY TeHEPUPYeT C/I0BO, KOTOPOe
YHUKAJTBHO /IJ1S TeKyI1[ero oopaborumka.

getRootR = defaultLayout $ do
headerClass <- newlIdent
towidget [hamlet|<hl .#{headerClass}>My Header|]
towidget [lucius| .#{headerClass} { color: green; } |]

5.6. whamlet

ITpero/okuM, y BaC eCTh JOBOJIBLHO CTaHJAPTHBIH 11ab0H Hamlet, KOTOpEIA BCTpaMBaeT Apyrou
mabson Hamlet 1 oto6parkeHus mogpana crpanuipl (footer):

page =
[hamlet |
<p>3TO MOS cTpaHuua. Hagewcb, OHa BaM HpaBuUTCH.
N{footer}
]
footer =
[hamlet |
<footer>
<p>3TO0 BCE&, nogn!
1]

3to paboTaeT xoporo, ecu B footer obbunbii cTapbiii HTML, HO YTO eC/i MBI XOTHM [J00aBUTh
Kakoe-HUOy/b cTrneBoe odopmiieHne? XopoIlo, Mbl MOYKEM JIETKO TIPUNpaBuTh footer, mpeobpaso-

BaB €TI0 B BU/DKET:

footer = do
towidget
[lucius|
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footer {
font-weight: bold;
text-align: center

1]
towidget
[hamlet |
<footer>
<p>3T0 BC&, nwoaun!

Ho remnepr y Hac npobnema: mabnon Hamlet MokeT BcTpauBaTh TOJIBKO Apyroi 1abnon Hamlet;
OH HHYero He 3HaeT 0 Widget. U BOT TyT Ha cijeHy BbIxoguT whamlet. OH NpUHUMaeT TOUHO TaKOM
JKe CUHTaKCUC, Kak oObruHbIi Hamlet, 1 He MeHsieT MHTepIIOMALMIO epeMeHHbIX (#{...}) u URL
(@{...}). Ho BcTpauBanue ("{...}) npuHumMaeT Widget, 1 ¢uHanbHBIN pe3ynbraT ToKe Widget.
/151 ero yUcrosib30BaHus, Mbl MOXKeM MPOCTO CZelaTh Tak:

page =
[whamlet |
<p>3T0 MOA cTpaHuua. Hagewcb, OHa BaM HpaBUTCSA.

N{footer}

]

Ectb Takke whamletFile, ecsi BB IpeATIOUUTaETe JepsKaTh Ball MabIoH B OTe/IbHOM (aiise.

B kapkace caiite ecTs elé 6osee ynobHast GyHKIus, widgetFile, KoTopasi TakKKe aBTOMa-
TUYeckH BK/rouaeT Bammu Lucius, Cassius u Julius ¢atiisl. Mbl paccMOTpPUM 3TO B IVIaBe E

BmaHue Kapkaca caiiTd.

5.6.1. Tunbl

B03MO0XHO, BbI y>Ke 3aMeTU/IH, UTO s u30eras CUrHaTyphl TUIIOB [0 cux 1op. [IpocToii oTBeT: Kax-
IbI BUDKET — 3TO 3HaueHue THra Widget. Ho ecsi BBl mpobexkuTech o 6ubmuotekam Yesod, BbI
He Haléte onpeenenue Tuna Widget. OTKyza xe oH 6epércs?

Yesod omnpesensieT oueHb MOXoXKui Tvrl: data WidgetT site m a. DTOT THN JaHHBIX — TPAHC-
t¢opmarop monap. IToceqHre Ba aprymeHTa — 3T0 6a30Basi MOHaZIla M MOHA[UUECKOe 3HaueHue,
COOTBETCTBEHHO. APIr'yMeHT Site — 3TO KOHKDEeTHbIM TUM-OCHOBAHUS Balllero KOHKPeTHOTO MPUJIO-
>KeHus1. Tak Kak 3TOT THIT OTIMYAETCA [JIs1 KaKJOT0 caiTa, HEBO3MOKHO B OHMO/IHMOTEKAX OTPe/IeNUTh
eTUHCTBEHHbBIN THM JaHHBIX Widget, KOTOphIi GyzeT paboTaTs /st BCEX MPUIOXKEHUH.

Bwmecto 3toro, dynkuus Template Haskell mkYesod co3paéT Takoit cuHOHMM THa A71s Bac. [Ipen-
TioJ1arasi, 4To Balll TUT-OCHOBaHKe Ha3bIBaeTCst MyApp, Balll CHHOHUM Tura Widget, orpegesnsieTcs ciie-
JyIOIIUM 06pa3oMm:

type Widget = widgetT MyApp IO ()
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MbI ycTaHaBIMBaeM MOHa/iMueckoe 3HaueHMe PaBHBIM ( ), TaK Kak 3HaueHWe BHpKeTa Oyzer Ges-
yCI0BHO 0TOpoILIeHo0. I0 — 3T0 cTaHAapTHas 6a30Bas MOHaZA, U OyJeT UCTI0/b30BaThCs B OOJIBILIH-
cTBe cyuaeB. EHCTBeHHOe HCK/TIOUeHNe — Cco3/aHue mopcauTa. [loacaiitel — Gomee pogBUHyTast
TeMa, KoTopasi 6yieT pacCMOTpeHa HIKe B OT/Ie/IbHOMU IVIaBe..

Pa3 Tereps MbI 3HaeM 0 CHHOHHMe Trmia Widget, 1erko 06aBUTh CUTHATYPHI THITA K HallleMy TIpe/ibl-
JylieM rpyMepam:

footer :: widget
footer = do
towidget
[lucius|
footer {
font-weight: bold;
text-align: center

]
towidget
[hamlet |
<footer>
<p>3T0 BC&, noaun!

]

page :: Widget
page =
[whamlet |
<p>3TO MOSA cTpaHuua. Hagewcb, OHa Bam HpaBuTCSH.
N footer}

1]

Korza MbI riy6yke KOTTHEM (pyHKIMH-00pabOTUMKY, MBI 0OHAPYKVM aHAJIOTUUHYIO CHUTYaLUIO C TH-
namu HanderT u Handler.

5.7. Vicnonb3oBaHue BNAXETOB

3TO, KOHEYHO, 3aMedare/ibHO, YTO Y HaC €CTb 3TU KPpACHBbI€ TUIIbI JaHHBIX i1 BUPKETOB, HO KaK
HMMEHHO HaM IpeBpaTUTb WX BO UTO-TO, C YeM I10/1b30BaTe/lb MOKET B3auMo/elcTBoBaTh? Camasi ua-
CTO ucrnonb3yemas ¢pyHKLusi — 570 defaultlLayout, KoTopas MO CyIL[eCTBY UMeeT CUTHaTypy THIIa
widget -> Handler Html.

Ha camom piernie, defaultLayout — MeTOf Kjlacca THUTIOB, KOTOPBIA MOXET OBbITh IepeoripesieéH
JJ1s1 Kaykzioro nipusioxkeHus. Tak /st npuiokeHuid Yesod 3aziatoTcst Tembill. Ho Mb1 Bcé ewlé ocraémes ¢
BOIIPOCOM: Korjia Mbl BHyTpU defaultlLayout, kKak HaMm pa3BepHyThb Widget? OTBeT —widgetToPageContent
[aBaiiTe TOCMOTPUM Ha HEKOTOpBIe (YIIPOLEHHbIE) THUITHI:

'MmeroTcst B BTy TeMbl fijIsl BU3ya/IbHOTO oopMyieHus. — ITpum. nepes.
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widgetToPageContent :: Widget -> Handler (PageContent url)
data PageContent url = PageContent

{ pageTitle :: Html

, pageHead :: Htmlurl url

, pageBody :: HtmlUrl url

}

370 yrxe OFKe K TOMY, UTO HaM HY»KHO. Temnepsb y Hac ecTb nipsiMoit goctyn K HTML, gopmupyto-
1[eMy 3aroJIOBOK U TeJI0 CTPaHUL[bl, & TaK JKe K 3ar0/IOBKY. B 3TOT MOMeHT, MbI MOXKeM UCII0/Ib30BaTh
Hamlet py151 KoMOMHUPOBaHUS UX BCEX BMeCTe B eIUHBIN JOKYMEHT, Hapsily C HAlllM MaKeTOM CaiiTa,
U MbI MCiosib3yeM giveUr1Renderer asst mpeobpa3zoBanust Hamlet B HacTosiumii HTML, roToBbii K
TI0Ka3y nosb3oBaresto. CreAyrolui JUCTUHT AeMOHCTPUPYeT 3TOT MpoLjecc.

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3}
{-# LANGUAGE TemplateHaskell  #-}
{-# LANGUAGE TypeFamilies #-3}
import Yesod

data App = App
mkYesod "App” [parseRoutes|
/ HomeR GET

]

myLayout :: wWidget -> Handler Html
myLayout widget = do
pc <- widgetToPageContent widget
giveUrlRenderer
[hamlet |
$doctype 5
<html>
<head>
<title>#{pageTitle pc}
<meta charset=utf-8>
<style>body { font-family: verdana }
N{pageHead pc}
<body>
<article>
~{pageBody pc}
]

instance Yesod App where
defaultLayout = myLayout
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getHomeR :: Handler Html
getHomeR = defaultlLayout
[whamlet |
<p>Hello World!

]

main :: IO ()
main = warp 3000 App

example.hs

3IT0 BCE OUeHb XOPOLIIO, HO €CTh OAVH MOMEHT, KOTODBIH OeCIIOKOUT MeHs1: Ter style. ECTb HeCKOTBKO
nipobsiem ¢ HUM:

¢ B otnuume ot Lucius nnmn Cassius, OH He TIPOBePAETCA Ha KOPDPEKTHOCTb BO BpEMsI KOMITUJIALIUNA.

» KoHeuHO, pacCMaTpHBaeMbIi TPUMEpP OUeHb MTPOCTOH, HO B UEM-TO 00Jiee CIIO)KHOM Mbl MOXKEM
MO YUTh MPOO/IEMBI C 9KPaHUPOBAHHUEM CUMBOJIOB.

* ¥ Hac Ternepsb 2 Tera style B3aMmeH 0fHOTO: O1H U3 myLayout, a [pyroii reHepupyercs pageHead,
OCHOBAHHBIHM Ha CTH/ISX, YCTAHOB/IEHHBIX B BUKETE.

st petieHust 3T0M TIpo6/IeMBI Y HAaC eCTh el OfWH TPIOK B 3arace: Mbl B TIOC/IeAHUN MOMEHT Tie-
pe[| BBI30BOM widgetToPageContent ckoppekTHpyeM caM BUIKeT. Ha camoMm [iesie, 3TO OUeHb JIeTKO
CZlefiaTh: MBI IIPOCTO OMAThH UCTI0/B3yeM do-HOTaLHo.

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3}
{-# LANGUAGE TemplateHaskell  #-}
{-# LANGUAGE TypeFamilies #-3}
import Yesod

data App = App
mkYesod "App” [parseRoutes|
/ HomeR GET

]

myLayout :: wWidget -> Handler Html
myLayout widget = do
pc <- widgetToPageContent $ do
widget
towidget [lucius| body { font-family: verdana } |]
giveUrlRenderer
[hamlet |
$doctype 5
<html>
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<head>
<title>#{pageTitle pc}
<meta charset=utf-8>
N pageHead pc}

<body>
<article>

~{pageBody pc}
]

instance Yesod App where
defaultLayout = myLayout

getHomeR :: Handler Html
getHomeR = defaultlLayout
[whamlet |
<p>Hello World!
]

main :: IO ()
main = warp 3000 App

style.hs

5.8. icnonb3oBaHue (PyHKLUA-06pa6GOTUMKOB

MbI noka e1jé 0cob0 He pacCcMaTpyBaM GyHKIIMOHATBHOCTE 00pabOTUMKOB, HO KOT/Ja HAUHEM, BO3-
HUKHET BOTIPOC: KaK Mbl MOXKEM HCITOJIb30BaTh 3TH (QYHKLWHU B BUpKeTe? Hampumep, uto, eciv B BU-
JKeTe TpebyeTcst HalWTH TlapaMeTp CTPOKH 3arpoca, UCIo/b3ys QyHKI|I0 lookupGetParam?

ITepBbiii 0TBeT — (yHKLUs handlerTowidget, koTopast mpeobpa3yet gelictBue Handler B 3Ha-
yeHue Widget. OJHaKo, BO MHOTUX C/TyvasiX, 3TOro He Tpebyercsi. [TocMOTpPYUM Ha CHUTHATYpy THIIa
¢yHkmy lookupGetParam:

lookupGetParam :: MonadHandler m => Text -> m (Maybe Text) I

OTa dyHKIOUs cpaboTaeT B /06oM 3K3emruisipe MonadHandler. U ans ymobctea, Widget mpego-
CTaB/IsieT K3eMIUIsp A1t MonadHandler. DTo 03HauaeT, UTo OOJbIIAS YaCThb KOAA MOXET OBbITh BbI-
TOJTHEHA Kak B Handler, Tak U B Widget. A ecyii Bam TpeOyeTcs siBHOe rpeobpa3oBaHue u3 Handler
B Widget, BbI Bcera MOXXeTe UCI0/b30BaTh PyHKIMIO handlerTowidget.

3OT10 3aMeTHOe ouMe oT Bepcud Yesod 1.1 u 6osee panHux. PaHee He OpLIO Kilacca TU-
roB MonadHandler, u Bce GpyHKLM TPeOOBaIOCh SIBHO MPe0Opa30BbIBaTh, UCTIONB3YS QPyKH-
muro 1ift, a He handlerTowidget. HoByto peanu3anjuio He TOJIBKO IIPOLLie UCII0/Ib30BarTh,
HO OHa TaK>ke He TpeOyeT pa3HbIX CTPaHHBIX POKYCOB € TpaHC(HOopMaTopaMu MOHaZ, UCTIO b=
30BaHHbBIX B MPeJbIAYyIIUX BepCUsX.
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5.9. BbiBOAbI

ba3oBblii cTpouTenbHBIN 010K KaXXJ0W cTpaHULbl —3T0 BUKeT. OTaenbHele pparmeHTsl HTML,
CSS, uJavascript MOryT ObITh TPe0Opa30BaHbI B BUPKET C TIOMOILBIO ITOJTUMOPGHOM QyHKLMM towWidget.
Vcronb3yst do-HOTaLHI0, BBl MOYKETe KOMOMHHUPOBATh 3TH OT/e/IbHbIE BUIXKETHI B BUIXKETHI OOJIBIIEro
pasMepa, B KOHEUHOM CUéTe cofiepsKallivie BCé HarloJTHeHUe Ballleii CTpaHHUI[b.

Pa3BopauriBaHue TI0JTyUeHHBIX BUPKETOB 0OBIYHO BBINOHSAeTCs (yHKUMel defaultLayout, KOTo-
past MO>KeT OBbITh MCITO/Tb30BaHa [ijisi IPUMeHeHHs eJMHOTO CTH/ISE O(OPMIIeHHS AJIs BCeX BALMX CTpa-
HHUL].



6. Knacc TunoB Yesod

Kaxpgoe Bae Yesod-nipunoxkeHue TpeOyeT HaJMuusi 3K3eMIUIspa Kiacca TuroB Yesod. [Jo sToro
MBI BIZe/M TosbKO defaultLayout. B 3T0ii r71aBe MbI pacCMOTPUM IpefHa3HaYeHNe MHOTUX METOZIOB
K/lacca TUMoB Yesod.

Knacc turoB Yesod siBisieTCs OCHOBHBIM MeCTOM [Jisi OTIpejie/ieHrsl HaCTPOeK MpuiokeHust. [1jist
BCEX METO/[OB 3TOT0 KJjlacca THIIOB MMEIOTCSI OTpeJieieHHs TI0 YMOTYaHHIo, KOTOphle 00ObIYHO Jena-
10T TO, uTO TpebyeTcs. Ho uToObI co3AaTh MOIIHOE, COOTBETCTBYHOILee TPeOOBaHMSAM 3aKa3uMKa IMpH-
JIO’)KeHHe, BaM, CKOpee BCero, IoTpedyeTcs Tiepeoripe/ie/uTh M0 MeHbIIIeH Mepe HEeKOTOpbIe U3 3THX
METO/IOB.

OO6bIuHBIH Bonpoc: “TloueMy BMECTO THIA-3alMCH MCHOJIB3YeTCsl KIacC THUMOB?”. Y 3Toro
M0ZIX0/la eCTh /iBa [VIaBHBIX IIPerMYILLeCTBa:

M MeTo,an KJlacca TUIIOB Yesod BO3MOKHO HOTpe6yeTCH BbI3bIBATb [JpYyrvue MeTObl.
C K/laccaMH THIIOB TaKOM BU] UCIIOJ/Ib30BaHUA SABJIAETCA TPHUBUA/IBHBIM. C tunom-
3aIlTMCBhIO TaKOe MCIT0/Ib30BaHHe CTAHOBUTCA HEMHOI'O C/IOXKHee.

M HpOCTOTa CUHTaKcuca. Mbl XOTUM MpeaoCTaBUTh peai3aljuu 110 YMOJ/IYAHUIO U 1103~
BOJIMTD I10/Ib30BaTe/IAM IepeoripeneiaTb TOJIbBKO HEO6XOAI/IMYIO CI)YHKL[I/IOHEU'II)HOCTB.
Knacchbl TUIIOB 1TO3BOJISIFOT cAenarb U TO, ¥ APpYyTroe JIeTKO U CUHTAKCHUYeCKU 3/1IeTaHTHO.
3anucu HECYT HeCKOJIbKO (310181115 (3 HaK/1aAHbIe paCXobl.

6.1. PeHaepuHr n paséop URL

M1 yke oTMeuas, uTo B Yesod eCTh BO3MOXXHOCTb aBTOMAaTUUeCKOTO PeHepUHTa THIT00e30MacHbIX
URL B TeKCTOBOe Tpe/icTaB/ieHHe, KOTOpoe MoXeT ObiTh BcTaBineHo B HTML-ctpanuiyy. Jomnyctum, y
HAC eCTh OIpe/ie/ieHHe MaplIpyTa, KOTOPOe BLIVISIAUT CIeAYIOMINAM 00pa3oM:

mkYesod "MyApp” [parseRoutes]|
/some/path SomePathR GET

]

Ecnm Mb1 ucrione3yem SomePath B hamlet-mabione, To Bo uto Yesod ero orobpasut? Yesod Bcerza
nbITaeTcs chopMupoBath abconomuble URL. 310 0co06eHHO T0/1e3HO, KOT/la MbI HAUMHAEM CO3/aBaTh
XML-KapThI caiitTa U1 Atom-JieHTbl WK PacChlIaTh 3/I€KTPOHHYIO Touty. Ho uTo6bl chopMUpOBaTh
abcomotHeil URL, HaM HeOOXOAUMO 3HATh JJOMEHHOE MM TIPUIOKEHHSL.

B03MO0XHO, BBI CUMTaeTe, UTO MOXKHO TOYUMTh 3Ty MHPOPMALIMIO U3 3ampoca T0Jib30BaTesIsi, HO
HaM TaK>Ke HaJJ0 YUMTHIBaTh HOMepa 1opToB. U gaxke ecyii 661 MBI Opasi HOMep opTa U3 3ampoca, TO
Kak y3Hatb, ucronb3yercs v HTTP win HTTPS? [axke ecu GBI ¥ 5mo HaM ObLIO U3BECTHO, TO 3TO

59
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ObI 03HAUAIIO, UTO B 3aBUCUMOCTH OT TOT0, KaK I0/Ib30BaTe/Ib fie/laeT 3alpoc, OTyJaarich Ol pa3/mny-
uele URL. K nipumepy, popmuposanuce 6b1 pazmutbie URL B 3aBUCUMOCTH OT TOTO, 06paliaeTcs Jiu
TI0/Tb30BaTesTb K «example.com» W K «www.example.com». [Ij1s1 TOMCKOBOH ONTHMHK3aIK HaM ObI
XOTeJIOCh UMeTh BO3MOYKHOCTb 00beIUHUTD 3TH BapHaHTHI B O4HOM KaHOHUYecKoM URL.

U, HakoHerl, Yesod He Jie/laeT HUKaKUX TMPE/TIOIOKEHUH 0 TOM, 2de Bbl OyJieTe pa3BopaurBaTh Ballle
npuokeHue. K mpumepy, y Hac MOXeT ObITh 10 O0sIbIel uacTu ctatuueckuit caut (http://static.example.com/),
HO HaM TaK)Xe XOTeI0Ch Obl Pa3MeCTUTh BUKH, IIOCTPOEHHYIO Ha ocHOBe Yesod, 1o azpecy /wiki/. Her
HaJ|&KHOTO Criocoba MoyYuTh U3 TIPU/IOKEHHs aZipec, 10 KOTOPOMY OHO pa3BépHyTo. Takum obpa-
30M, BMECTO TOTO, UTOOBI OMUPAThCs Ha JOTaJKK, BaM Ha/lo yKa3aTh Yesod ajipec, KOTOPbIH SB/SIETCS
KOpPHEM IIPUJIO}KeHHUS.

B npumepe ¢ BUKH BaM HY)KHO OTpe/IeJTUTh SK3eMIUIIp Yesod CIefyIomuM 00pa3oM:

instance Yesod MyWiki where
approot = ApprootStatic "http://static.example.com/wiki”

3ameTbTe, UTO Ha KOHLe HeT Kocoii uepThl. anee, korga Yesod Oyzer koHcTpyupoBath URL st
SomePathR, OH ompe/iesUT, UTO OTHOCHUTENLHBINA MyTh AJi1 SomePathR BBIIAOUT Kak /some/path,
I00aBUT 3Ty CTPOKY K approot 1 moyiyuuT B utore http://static.example.com/wiki/some/path.

3HaueHue [0 YMOJTUaHUIO 71 approot — 370 ApprootRelative, uTo akTUUYeCKH O3HaYaeT «He
[00aB/ISTh KaKoM-1100 mpedukc». B TakoM ciiyuae MapIipyT, aHaJIOTHUHbIN SomePathR, 6yger peH-
JlepUThCsI KaK /some/path. OTo xopoio paboraeT B 00bIYHOMY C/Tyuae CChITIOK BHYTPH Balllero TpH-
JIO)KeHUs1 ¥ PacIo/IoKeHHs1 Balllero NIPU/IOKeHUs B KOpHe Balllero foMeHa. OfHaKo, B HEKOTOPBIX Ba-
pUaHTax UCIOIb30BaHusl, TPeOYHOLMX abCoMOTHEIe My TH (HarlpuMep, OTIIpaBKa 37IeKTPOHHOM MOYThI),
JIyullle UCIIOb30BaTh ApprootStatic.

Kpome KoHCTpyKTOpa ApprootStatic, y>Ke I0Ka3aHHOIO BbIllle, MOXXHO HUCII0/Ib30BaTh KOHCTPYK-
TOpbI ApprootMaster u ApprootRequest. IlepBblii 103BO/ISET ONpeeUTh approot 13 3HaUeHus oc-
HOBBI, UTO TI03BOJIsIET BaM, K TIPUMepY, 3arpy3uTh approot u3 daiina koHdurypauuu. Bropoii ke faér
BO3MOXXHOCTb MCIT0JIb30BaTh €llé U JaHHbIe 3arpoca /s Ofpesie/ieHUs: approot, ¥ ¢ IOMOLBIO 3TOr0
BbI CMOJKEeTe, HallpuMep, 3a/laBaThb pa3/nyHble JOMeHHble UMeHa B 3aBUCHMOCTH TOTO, KakK I0/1b30Ba-
Tesib 0OpalaeTcs K CauTy.

Kapxkac caiiTa ncrnosb3yeT 110 yMO/T4aHUIO ApprootMaster U rojydaeT approot U3 KoHpurypanu-
oHHOrO (haiisia nipu 3amycke. [ToMrMO 3TOTO, OH 3arpy’kaeT pa3/UuHble HACTPOUKH AJisi COOPOK pa3pa-
OOTKHU, TECTUPOBAHUS, MMOJrOTOBKH K pa3BEPTHIBAHUIO U 60eBoi cO0pKU. Takum 00pa3oMm, BBI C JIET-
KOCTBIO MOXKETe TIPOBOJUTE TECTHPOBAaHME Ha OHOM JiOMeHe, K ripumepy, Ha localhost, a 3amyckarb
TIPUIOXKEHUE Ha APYTOM JioMeHe. ITH HaCTPOWKN MOKHO M3MEeHUThb B KOH(GUTypariioHHOM (atise.

6.1.1. joinPath

Yrobbl KoHBepTHpOBaTh THMObe3omnacHsiii URL B TeKcTOBOe 3HaueHue, Yesod UCIOMb3yeT /IBe BCIIO-
MoraresbHble (pyHKLuM. [TepBas — 3T0 MeToZ renderRoute Knacca TUnoB RenderRoute. Kaxplii
tunobe3onacHbiii URL sB/IsieTCs 5K3eMILISIPOM 3TOTO KJlacca TUIOB. renderRoute npeobpa3oBbiBaeT
3HayeHHe B CITUCOK KOMITOHEHTOB IMyTH. Tak SomePathR u3 mpuMmepa Bhie OyzeT rpeobpa3oBaH B
["some”, "path”].
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Ha camom fiene, renderRoute co37aéT ¥ KOMIIOHEHTHI [Ty TH, ¥ CIIUCOK [IapaMeTPOB CTPOKU
3anpoca. OnpesiesieHre renderRoute 110 yMO/I4aHUIO BCerja BblAaéT IyCTOM CIMCOK rapa-
MeTpOB CTPOKH 3aripoca. Ho 3To noBesieHre MOXXHO TepeoripefiesiuTb. OfHUM U3 BApUaHTOB
HCIT0/Tb30BaHUS ITOTO SIB/ISIETCS CTaTU4YeCKUi TI0/ICAIT, KOTOPBIH 100aB/IsieT Xelll CoflepKu-
Moro (aiiia B CTPOKY I1apaMeTpOB /i/1s1 YIIpaB/lIeHUs KelllMpOBaHUEM.

[Jpyroti ¢dyHKupeit siBasieTcst MeTog, joinPath kmacca tumnos Yesod. Dta ¢yHKLMS TPUHUMaeT Ye-
ThIpe apryMeHTa:

* 3HayeHWe OCHOBBI;
* KOpDEeHb TIPUJIOKEHVST,

* CIIMCOK KOMITOHEHTOB ITyTH;

* CTIMCOK ITapaMeTPOB CTPOKH 3aripoca

Ona Bo3Bpawjaet URL B Buzie TekcTa. Peanv3arnys no yMo/T4aHuo «enaeT BCE IPaBUILHO»: OTAe/IsIeT
YUYaCTKH MyTH TIPH TOMOIIM KOCOM UepThl, 06aB/IsIeT KOPeHb MPUIOXKEHUS B HAaUa/Io U [IOMTUCHIBAET B
KOHeL| CTPOKY 3arpoca.

Ecnu Bac yctpauBaet peHjiepuHr URL B TeKCT 110 yMOTUaHHIO, TO BaM He HaZlo U3MEHSITh 3Ty QyHK-
0. Ho ecsiu ke Bam TpebyeTcsi MOJU(UIIMPOBATh PEHAEPUHT Tak, UTOObI, HarlpuMep, A00aBIATh
Kocyto uepty B koHLje URL, To 3TOT MeToz OyieT OAXOASIINM MeCTOM [Jisl TOTO, UYTOOBI C/Ies1aTh 3TO.

6.1.2. cleanPath

[TpoTrBONONOXKHOW (PYHKIMeEN M0 OTHOIIeHHIO0 K joinPath siBisieTcss cleanPath. [laBaiiTe mo-
CMOTPUM, KaK OHa UCIIO/b3yeTCsl B TIpoLiecce AUCIeTYeprU3aLiim:

1. IlyTs, 3ampamBaeMblii 1ojIb30BaTeseM, pa30UBaeTCsl Ha MOC/Ie0BaTeIbHOCTE KOMIIOHEHTOB
MyTH.

2. MBbI niepesjaéM KOMITOHEHTHI TTyTH B GyHKLMIO cleanPath.

3. Ecmm cleanPath npeamnuceiBaeT BBINOJHUTE NlepeHaripas/ieHye (Bo3Bpaias Left), To nosb3o-
Barer0 Bo3Bpalaetcs oTBeT ¢ KogoM 301. Takoe noBefeHre NprYMeHsIeTCS 1S IPUHYAUTE Ib-
HOT0 UCIO/b30BaHus KaHoHnuecknx URL (Hampumep, y6upast IUIIHUe KOChIe UepThl).

4. B poTUBHOM CJly4ae Mbl [TbITaeMCsl BBIIIOHUTD AUCIIeTYepU3aL|Io, UCTI0/b3Ys pe3ysbrar cleanPath
(B anHOM cnyyae Right). Eciiu monyyaeTcsi, To Bo3BpalljaeM MoJIyYMBILHIACS OTBET, MHaue BO3-
Bpaiaem craryc 404.

Takasi KOMOWHAIMS JAET TIoficaiiTaM TIO/THBIA KOHTPOJIb HaJ| TeM, Kak OyayT Beirisgets ux URL, B
TO >Ke BpeMsi M03B0JIsisi 0CHOBHOMY caliTy umeTh u3MeHéHHble URL. B kauecTBe MpocToro rpumepa
JlaBaiiTe TIOCMOTPUM, KakK Mbl MOKEM yKa3aTh Yesod, UTO HY)KHO Bcerza f00aB/siTh KOCYIO UepTy B
koHLe URL:
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{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3}

{-# LANGUAGE TemplateHaskell #-3

{-# LANGUAGE TypeFamilies #-3}

import Blaze.ByteString.Builder.Char.Utf8 (fromText)
import Control.Arrow ((***))
import Data.Monoid (mappend)
import qualified Data.Text as T
import qualified Data.Text.Encoding as TE
import Network.HTTP.Types (encodePath)
import Yesod

data Slash = Slash

mkYesod ”“Slash” [parseRoutes|
/ RootR GET
/foo FooR GET

]

instance Yesod Slash where

joinPath _ ar pieces’ qs’ =

fromText ar ‘mappend’ encodePath pieces qs
where

gs = map (TE.encodeUtf8 *** go) gs’
go ”” = Nothing
go x = Just $ TE.encodeUtf8 x
pieces = pieces’ ++ [""]

-- Mbl XOTUM CcOXpaHATb kKaHoHu4yeckue URL. [loaTomy, ec/um Ha KoHue URL [
oTCYyTCTBYET
-- Kocasl 4YepTa, JesnaemM rnepeHarnpas/seHue. Ho nyctoii Habop KOMMNOHEHTOB nyTu [
ocTaérca
-- Kak ecTb.
cleanPath _ [] = Right []
cleanPath _ s

| dropwhile (not . T.null) s == [""] = -- eQMHCTBEHHO BO3MOXHas [
nycras cTpoka - Moc/iegHsas

Right $ init s

-- T. K. joinPath po6aBuT HegocCTawWylw KOCYKH 4epTy, Mbl POCTO

-- ypasnsem fnycTble KOMIOHEHTH MyTu.

| otherwise = Left $ filter (not . T.null) s
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getRootR :: Handler Html
getRootR = defaultlLayout
[whamlet |
<p>
<a href=@{RootR}>Ro0tR
<p>
<a href=@{FooR}>FooR
]

getFooR :: Handler Html
getFooR = getRootR

main :: IO ()
main = warp 3000 Slash

slashes.hs

Bo-miepBbix, flaBaiiTe MIOCMOTPUM Ha Hallly peaiu3aiivio joinPath. OHa MOUTH MOMHOCThIO CKOTIU-
POBaHa M3 peau3alidy Mo yMoauaHuio B Yesod C OZJHUM U3MEHEHUEM: MbI [00aB/IsieM JIOTIO/THUTE Th-
HYIO MMyCTYI0 CTPOKY B KOoHell. [Tpu 06paboTke KOMITOHEHTOB Iy TH ITyCTasi CTPOKA MPUBEAET K J00aB-
JIEHHIO JIOTIOJTHATE/TBHOM KOCOM uepThl. TakuM 00pa3oM JI0NOMHUTEebHAs ITyCTasi CTPOKA MPUBEIET K
00s13aTeTbHOMY Ha/TUUMIO KOCOM UepThl Ha KOHIIE.

cleanPath HeMHoOro csio)kHee. CHavyasa Mbl, KaK ¥ paHblile, [IpOBepsieM IyTh Ha MyCTOTY, U eC/Iu
OH TIYCT, TO OCTaBJsieM Kak ecTb. Mbl Ucrosb3yeM Right, uToObI yka3aTb, 4To HET HEOOXOJUMOCTH B
riepeHarpaBieHud. Crie[yIOIUi KJI03 B [IeHCTBUTETILHOCTU TIPOBepsieT 2 BO3MOXKHBIX cmydast ¢ URL:

B IMMyTU UMeeTCd ABe KOCBIX UYE€PThI IOAPsA, KOTOPbIe 6y,ELYT BBIIVIAAETh KdK ITyCTasd CTPOKa B
cepefrHe CITMCKa KOMITOHEHTOB ITyTH.

* B KOHLIe yTH HET KOCOU YepPTHI, B pe3y/bTaTe Yero Moc/iefHUi KOMIIOHEHT Iy Ty He OyzieT paBeH
MyCTOU CTPOKe.

I'[pe,qnonaraﬂ, UTO HHA OAHO M3 3TUX yCHOBI/Iﬁ He BBITIOJIHACTCH, T0J/IfydyaeM, YTO TOJIBKO l'[OCJ'Ie,[[HI/II‘/JI
KOMITOHEHT SIBJISIETCS TIyCTOM CTPOKOH, U HaM HY)KHO BBITIO/THUTD AUCTIETUEPH3ALIHIO TI0 CITUCKY BCEX
KOMITOHEHTOB, 3a MCK/IoueHHeM rociefHero. C pyroil CTOpPOHEI, eC/IM 3TO He TaK, TO HaM Heobxo-
JVIMO BBITIOJTHUTS TTepeHarnpasieHre Ha KaHoHn4Yeckuii URL. B 3ToM citydae MBI yzjansieM Bce IyCThbie
KOMIIOHEHTBI M He yTpy>kJaeM cebsi 1o0aBieHrneM KOCOM 4epThl B KOHel], T. K. joinPath chenaet 310
3a Hac.

6.2. defaultLayout

BosbIIMHCTBO BeO-CATOB MCTIOMB3YIOT HEKUK 0OIIMiA 111a0/I0H /I BCeX CBOMX CTpaHuil. s pe-
anm3anuy 3toro defaultlLayout siBAsieTCs peKOMeHyeMbIM TOAX00M. XOTs BbI M MOXKETe TaK JKe
JIETKO OTIPEJIe/TUTh CBOI0 COOCTBEHHYIO (DYHKIUIO U BBI3LIBATH €€ BMECTO 3TOTO METO/a, HO eCJIU BbI
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nepeornipesiensieTe defaultLayout, To BCce CTpaHMLIbI, TeHeprpyeMble Yesod (CTpaHUIIBI COOOITeHHH
00 ommbKax, CTpaHULIbI ayTeHTHU(UKALMY) aBTOMAaTUUeCKY TI0/TyYaT 3a/laHHBIN CTUJB.

[TepeonpesiesieHne feiaeTcs JOBOJILHO MPOCTO: MbI UCTOJB3yeM widgetToPageContent, 4ToObI
npeobpa3oBaTh Widget B 3aryiaBue, TeTM 3aT0/I0BKA U TeJla CTPAHMUIIbI, @ 3aTeM MCIob3yeM giveUr1Renderer
Iu1s1 ipeobpa3oBanus mabnona Hamlet B Html. B defaultLayout MBI MOXKeM Aaxe 100aBUTH AOTIO-
HUTeJIbHbIe KOMIIOHEHTHI BU/KETOB, TaKye Kak I1abmoHs! Lucius. s Gomnee moppobHOit nH(OpMa-

LUK, 0OpaTUTeCh K MpeAblAyliieil I/1aBe 0 BUAKeTax.

Ecu BB Mcrionb3yeTe KapKac caiiTa, Bbl MOXKeTe 0Tpe/JakTUpOBaTh Qaiiibl templates
default-layout.hamlet u templates
default-layout-wrapper.hamlet.

6.3. getMessage

XoTs MBI elllé He pacCMaTpUBAJIM CECCHU, MHe ObI XOTe/I0Ch YIIOMSIHYTh 37iech getMessage. O6bIu-
HBIM TIPUEMOM B BeD-TPOrpaMMHUPOBAaHKH SIB/ISIETCS YCTAHOBKA COOOIIIEHUs B OJHOM 00paboTurke U
oTobpakeHue ero B Apyrom. Hampumep, eciu mo/b30BaTeNb OTIPAaBsieT GOpMy € IOMOLIBI0 MeToa
POST, BbI MOKETe 3aXOTeTh IlepeHarnpaBUTh €r0 Ha JPYTYI0 CTPaHUL C coobieHrneM «Dopma OTIpaB-
JleHa». Takol clieHapuii U3BeCTEH Kak Post/Redirect/Getl.

YTo0b1 06/1ETUUTEH pPeanu3aliiio 3TOro MoAxoAa, B Yesod ecth mapa ¢yHKUuit: setMessage, ycra-
HaB/IMBaoIIasi CoobIIjeHNe B ITO/Ib30BaTeIbCKON Ceccuy, U getMessage, AOCTaromiast 3To coobIreHue
(v ypmansroias ero, uTobbl OHO He MOSBUIOCH BTOPOU pa3). PeKoMeHZyeTcst pa3MeliaTb pe3ysbTar
getMessage B defaultLayout. Hanpumep:

{-# LANGUAGE OverloadedStrings #-3
{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE TypeFamilies #-}
import Yesod

import Data.Time (getCurrentTime)

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

1]

instance Yesod App where
defaultLayout contents = do
PageContent title headTags bodyTags <- widgetToPageContent contents
mmsg <- getMessage
giveUrlRenderer [hamlet|
$doctype 5

1http ://en.wikipedia.org/wiki/Post/Redirect/Get


http://en.wikipedia.org/wiki/Post/Redirect/Get
http://en.wikipedia.org/wiki/Post/Redirect/Get
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<html>

<head>
<title>#{title}
N headTags}

<body>
$maybe msg <- mmsg

<div #message>#{msg}
N bodyTags}
I

getHomeR :: Handler Html

getHomeR = do
now <- 1liftIO getCurrentTime
setMessage $ toHtml $ "Bynpownsiii Bl 3axoannun:” ++ show now
defaultLayout [whamlet|<p>NonpobyiTe 06HOBUTbL CTpaHuuy|]

main :: IO ()
main = warp 3000 App

getmessage.hs

MbI paccMOTpUM getMessage/setMessage Gonee ieTanbHO, Korna Gyznem o6y arh feccnd.

6.4. HectaHgapTHbIe CTPaHULbl COOGLEHUI 06 OWNGKax

O[JHOM 3 OTVINUHUTETBHBIX YepT MPodeCcCUOHANTBHOT0 BeO-CaiTa SIBIISIFOTCS JO/DKHBIM 00pa30M CIipo-
eKTHPOBaHHbIe CTPaHULIbI CO00ILeHUH 00 ommbkax. Yesod momMoraet BaM B 3TOM, aBTOMAaTHUeCKH UC-
none3ys Bam defaultLayout asist otobpaskeHust crpadur omubok. Ho mHorza Bam roTpebyeTcst moi-
TH 4yTb Aasblie. [{/st 3TOro BaM HY>KHO TepeorpeiesuTs MeToz errorHandler:

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE TypeFamilies #-3}
import Yesod

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

/error ErrorR GET
/not-found NotFoundR GET

1]
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instance Yesod App where
errorHandler NotFound = fmap toTypedContent $ defaultLayout $ do
setTitle "3anpoweHHasn cTpaHuua He HangeHa"”
towidget [hamlet|
<h1>Not Found
<p>MpvHOCUM CBOM W3BWHEHUA 3a HeygobCcTBa, HO 3anpawvBaemas cTpaHuua He MoxeT [
ObITb HalgeHa.

]

errorHandler other = defaultErrorHandler other

getHomeR :: Handler Html
getHomeR = defaultlLayout
[whamlet |
<p>
<a href=@{ErrorR}>Internal server error
<a href=@{NotFoundR}>Not found

1]

getErrorR :: Handler ()
getErrorR = error "Ouwnbka!”

getNotFoundR :: Handler ()
getNotFoundR = notFound

main :: IO ()
main = warp 3000 App

errorpage.hs

3mech MbI yKa3blBaeM HeCTaHAAPTHYIO CTpaHuLy st omubku 404. Takyke Mbl MOXKeM HCITOB30-
BaTh defaultErrorHandler, eciM He XOTUM MUCATh UHAWBHUAYATbHbIM 00pabOTUMK [/ KaXKOTO0
BHZIa OMOKY. M3-3a orpaHWYeHHH TUTIOB HaM IPUXOJUTCS HAUMHATE OTpe/ie/ieHre MeTo/oB ¢ fmap [
toTypedContent, HO B OCTa/IbHBIX OTHOILIEHUSX BbI MOXKETE MTUCATh 0OBIUHY0 QYHKI[MI0-06paboTurk
(M&1 y3HaeMm Gosbiie 0 TypedContent B ciefyroleii riage.)

dakTHuecku, Bbl AdXKe MOXKeTe BO3BpalllaTh Crieljhd/IbHbI€ THUIIbI OTBETOB, TdKWE KdK Ie€peHarpdB-
JIeHUsd:

errorHandler NotFound = redirect HomeR
errorHandler other = defaultErrorHandler other

HecmoTpsi Ha TO, UTO BbI MOJiceme CieJiaTh 3TO, 51 HE PEKOMEHYIO TI0/1b30BaThCsl TAKUM ITPU-
émom. Ormbka 404 pomkHa ObITh o1MoKoi 404,
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6.5. BHewHue CSS u Javascript

CDYHKL[I/IOHaJII:HOCTI:, OINMCbIBA€MaAs B 9TOM pa3ziejie, dBTOMAaTUY€CKU BK/IFOUAETCS B KaPKAC
caifra. Takum 06p830M, BaM CaMHM He HY>KHO 0eCIIOKOUTLCSI O eé peanu3anuun.

OpHuM 13 HanboJ/iee MOIITHBIX Y TyTAIOIIAX METOZOB Kyiacca THIoB Yesod siBysieTcst addStaticContent.
BcriomHuM, uto Widget cOCTOUT U3 HECKOMBKUX KOMIIOHEHTOB, BK/touast CSS u Javascript. Kakum 06-
pasom 3ti CSS/JS momnazaroT B 6pay3ep mosib3oBatens? [10 yMOT4aHUIO OHU BbIJAIOTCS B Tere <head>
CTPaHULIBL: B Terax <style> u <script>, COOTBETCTBEHHO.

Takoe peliieHve SIB/ISIETCS TTPOCTBIM, HO OHO J]a/ieKo OT 3¢ dekTrBHOTO. KaXkjast 3arpy3Ka CTpaHHUL[bI
OyzmeT TpeboBath 3arpy3ku Bcex CSS/JS «c Hymsi», AaXke B TOM C/Tydae, KOria HU4ero He M3MeHUI0Ch!
YTo HaM Ha CaMOM /iejie XOTe0Ch Obl, TaK 3TO COXPAaHWThL 3TO COJIEP>KUMOE BO BHeIlIHeM (aiine, a
3areM cociarbcs Ha Hero u3 HTML.

W B 5TOM HaMm nioMoxkeT addStaticContent. 3TOT MeTOA IpYHUMaeT TPU apryMeHTa: paciiupeHre
¢aitna copepskumoro (css win js), MIME-tun cogepxumoro (text/css umm text/javascript) u
camo cofiep>kuMoe. A BO3BpalljaeT OH OAUWH U3 TPEX BapUaHTOB pe3y/bTara:

Nothing
CoxpaHeHHe CTaTH4ecKoro ¢aiisia He BHITIOTHEHO; COEP>KUMOe BCTPAauBaeTC sl HeImoCPefiCTBeH-
Ho B HTML. DT0 noBegieHue 1o yMO/TUaHUIO.

Just (Left Text)
Cogep>kumoe ObII0 COXpaHeHO B BH/Ie OTe/IbHOTO (aiiia, ¥ UCIo/b3yeTCs 3aflaHHast TeKCToBast
CCBIJIKA JJ1s yKa3aHUs Ha 3TOT (aii.

Just (Right (Route a, Query))
AmnHanornuHo, HO MCMo/b3yeTcs TurnobesonacHblii URL ¢ yka3aHWeM MapaMeTpoB CTPOKH 3a-
rpoca.

BapuanT c Left mosie3eH, ec/ii Bbl XOTUTE COXPAHSATb CTaThuyecKue (aiiyibl Ha BHEIIIHEM CepBepe,

HarpuMep Ha CDN wim cepBepe ¢ 60/1bIMM 00BEMOM TTaMATH. Yallje UCTo/Ib3yeTCst BapyuaHT Right,
KOTOPBIF XOPOIIIO CBS3bIBAETCS CO CTAaTUUECKUM IMOJJCAMTOM. JTO PEKOMEHyeMbIi Moaxo, As 60/Tb-
IIMHCTBA MPWIOKEHUH, U OH UCTIO/Ib3YEeTCs B KapKace caiTe 10 YMOTYaHHIO.
B03MOKHO, BBI CIIPOCHTE: €CJIH 3TO PEKOMEHIYEMBIH ITOJX0/I, TO TIOUEMY OH He SB/ISAETCS Ba-
PHaHTOM 110 yMoT4aHuto? [Tpobsiema 3aK/rouaeTcsi B TOM, UTO OH JieJlaeT HeCKOJIBKO TPeATio-
JIO>)KeHUH, KOTOpbIE He BCera COOIIOA0TCS: Ha/lMuMe B BallleM MPUIOKEHUH CTaTHUeCKOTO
TI0/ICAlTa, a TAK)Ke MeCTOIOJIOXKEHUE BallIMX CTaTUUeCKUX (haiios.

BkiirouéHHast B Kapkac caiita addStaticContent obneruaet Bam »KU3Hb, BBITTOJHSIS PSifi pa3yMHBIX
JlelCTBUI:

» OHa aBTOMaTMy4eCcKy OKUMaeT Balll Javascript, UCrosb3ys naker hj smin®.

* OHa HWMEHYET BBIXOJHbIE Cl)aﬁ]lbl Ha OCHOBe Xellla COAep>XUMOro CbaleOB. JTO 3HA4HUT, UTO BbI
MOXeTe YCTaHAB/IMBATh 3ar0JIOBKU KeIIMPOBaHWA Ha AaTy B 6y,£[ym€M, He 00siCh TIOJIYUHTb yCTa-
peBiiee cogep>xumMoe.

thtp ://hackage.haskell.org/package/hjsmin


http://hackage.haskell.org/package/hjsmin
http://hackage.haskell.org/package/hjsmin
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» Takxe, Tak Kak UMeHa (halijIoB OCHOBaHBI Ha XelllaxX, BbI MOKeTe ObITh YBEPEHBI, UTO (haiii He
noTpebyeTcst TIepe3anychIBaTh MOBEPX CyLecTByollero. CreHeprpoBaHHbIN 11a0OHHBIN KOJ
aBTOMaTHUEeCKH TIPOBEPSIET CYIIeCTBOBaHKE TakKoro (haiiyia M UCK/IFOUaeT 3aTpaTHbIe oreparid
PaboTHI C AVCKOM, eCJTH OTlepaLHst 3aMiCy He SIBJISeTCsT HeoOX0qUMOH.

6.6. ONnTUMMU3aLMA UCNOMb30BaHUA cTaTudeckux ainos

Google pekoMeH/IyeT UCII0/Ib30BaTh OHY BayKHYIO ONTHMM3ALUIO: OTAABaTh CTaTHYecKHe daitibl C
OTZe/bHOro foMeHa“. IIperMyI1lecTBO TAKOro MOAX0AA COCTOUT B TOM, UTO KYKH, YCTaHOBJ/ICHHBIE JJI
BallleTo /IoMeHa, He OyayT OTIpaB/sTHCS MPH 3aripoce CTaTUUeCKUX (ailsioB, MO3BOJISAS CIKOHOMHUTD
HEeMHOTO TIPOITyCKHOH CIIOCOOHOCTH.

s ocylecTB/ieHUs 3TOro y Hac eCcTb MeTof urlRenderOverride. DTOT MeTO[ epexBaTbiBaeT
06b1unbIl pergepudHr URL U BBICTaB/sIeT ClieLMaIbHOE 3HAUeHHe /IS OTpeAeIéHHBIX MapLIpyTOB.
Harpumep, B creHeprpoOBaHHOM 11a0JIOHHOM KOZie 3TOT MeTO/, pealnu3yeTcsl Tak:

urlRenderOverride y (StaticR s) =
Just $ uncurry (joinPath y (Settings.staticRoot $ settings y)) $ [

renderRoute s
urlRenderOverride _ _ = Nothing

OTO 03HAYAEeT, YTO CTATHUECKHE MAPIIPYThI 00C/IY)KUBAIOTCS CO CIIELAATBHOIO «CTaTUUYeCKOTO KOp-
Hs», B KaueCTBe 3HaueHHs1 KOTOPOI'0 Bbl MOXKETe yKas3aTh JIPyroil JoMeH Npyu KOHPUIypupoBaHUU. OTO
SIBJIIETCS TIPEKPACHBIM ITPUMEPOM MOLJHOCTH ¥ 'MOKOCTH THobe3omnacHbix URL: npy oMol ogHowH
CTPOKH KO7ia BBl MOYKeTe M3MEeHUTb PeH/[ePHHTI CTaTUYeCKHX MapIIpyTOB BO BCeX Balmx obpaboruu-
Kax.

6.7. AyteHTuUpukauus/asTopusauyus

7151 TPOCTBIX TIPUIOXKEHUH TIPOBEPKa TpaB JOCTYyTIa B KaxJ0H QyHKIM-00paboTurike MOXeT ObITh
TIPOCTHIM U YA0OHBIM pelieHreM. OTHAKO TAaKOU MTOZAXO0A He 04eHb XOPOIIIOo MaciuTabupyercsi. B koHije
KOHLIOB BaM 3aX04eTCs UCTI0/Ib30BaTh 0osiee [jeKnapaTUBHBIN MogXos. MHOTHYe CUCTeMBI OTIpeJesisiFoT
CBOY CTIMICKU KOHTPOJISI ZOCTYTIa, CrierriasabHble Qaiiibl KoHGUrypamu u apyrue «hokycei». B Yesod
3TO JleJ1aeTCsi pH TIoMoILy ctaporo fobporo Haskell. [1y1st 3TOro ncnones3yrotcs ciefyrolye Tpy Me-
TOZA:

isWriteRequest
OmnpegensieT, SIBAseTCs 1A TeKYLIUIA 3ampoc ornepaljeid yTeHust WK 3anvcu. [1o ymonuaHuio
Yesod cnenyer RESTful-nipunnumnam u npenonaraet, uto 3anpockl GET, HEAD, OPTIONS, u
TRACE npezHa3HaueHbl TOJIBKO [JIs1 UTE€HUS], TOT/a KaK OCTa/IbHble MOTYT BBITIO/HSATE 3aMMCh.

isAuthorized
ITOT MeTo/| MPUHUMAET B KaueCTBe TTapaMeTPOB MapIiIpyT (TO ecTh, THobe3omnacHelii URL) 1

3 http://code.google.com/speed/page-speed/docs/request.html#ServeFromCookielessDomain
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OysieBo 3HaueHMe, yKa3blBaroljee Ha TO, SIB/ISIETCS I 3aIIPOC 3alpOCOM 3anMCcH. A BO3Bpalljaer
OH AuthResult, KOTOpBI MOXeT OBITb OHUM U3 TPEX 3HAUECHUIA:

* Authorized
* AuthenticationRequired
* Unauthorized
ITo ymosruanuto oH Bo3BpalllaeT Authorized fJis Bcex 3apoCoB.
authRoute
Ecmu isAuthorized Bo3Bpaiaer AuthenticationRequired, TO MeTO/ BbITIO/IHSET IlepeHa-

TipaB/ieHye 10 YKa3aHHOMY MapiipyTy. Eciu MapiipyT He yka3aH (ToBefieHHe TT0 YMOJTYaHuIo),
Bo3Bparaetcs onmbka 401 «Authentication required».

ITH MeTOoZbl TIPeKPACHO B3aUMOJEHCTBYIOT C MaKeTOM Vesod—authg, KOTOPBIY MCTIO/Ib3yeTCs CreHe-
PUPOBaHHBIM IL1AOIOHHBIM CATOM, MIPeAOCTAaBIIsIs Lie/iblii HAOOp BapHaHTOB ayTeHTU(HKALUH, TaKUX
kak OpenlD, Mozilla Persona, 3/ieKTpoHHast 1ouTa, UMs 1osib3oBarens U Twitter. Ml paccMoTpuM

Go/lee KOHKpeTHbIe PUMepHI B [1aBe 06 ayTeHTUdUKaLMY.

6.8. HekoTopble NpocTble HACTPOKMN

He Bcé B kitacce TumoB Yesod siB/isieTcsi C/IOKHBIM. HeKOTOpBIe MeTO (bl TIPeICTaBIsIIOT cOO0M TIpo-
cTble GyHKIMH. [laBaiiTe MpoiAEMCS IO UX CITUCKY.

maximumContentLength
UYrtoObl 1pejoTBPATUTD DOS-aTaKI/IE, Yesod orpaHnuMBaeT MakCUMa/bHbBINA pa3Mep Teja 3arpo-
ca. VIHorza BaM rioTpebyeTcsi TOAHATH 3TOT MAaKCUMYM /i1 HEKOTOPBIX MapIIPyTOB (K IpPUMepy
[JIs1 CTPaHUL] 3arpy3Ku ¢aiioB). JaHHbIN MeToZ M03BOJIsieT BaM C/ie/laTh 3TO.

fileUpload
Onpegensiet, Kak 06pabaThIBaTh 3arpy>kaemMbie (haiiibl, 0CHOBBIBAsCH HAa pa3Mepe 3arpoca. sa
Hanboree UCIOMb3YEMBIX TIO[X0/a: XPAHUTh (haiiibl B TIAMSITH UK COXPAHSTh BO BPEMEHHbIE
¢atinbl. [To yMOTUaHUIO, MaJIeHbKHE 3arPOChl XPAHATCS B MaMSITH, G0JIbILIIe — COXPAHSIOTCS Ha
[ICK.

shouldLog
Onpepensiet, O/DKHO JIU JaHHOEe CooDIeHre (CO CBS3aHHBIM CTOYHHUKOM M YPOBHEM) OTIIPaB-
JISITBCSL B TIPOTOKOJI. [103BOJIsIeT BaM /106aB/ATE CKOJIBKO YIOAHO OT/Ia[0UHOM MH(MOPMALUU B
Ballle MPUJIO’KeHHe, HO BK/TIOUATh e€ BBIBOJ, TOTLKO TIPH HeOOXOAUMOCTH.

[ nst Hanbonee akTyanbHOM nHGopMaLyu, obpammaiitecs K Haddock API nokymeHTawuu fj1s Kiacca
TUNOB Yesod.

4http ://hackage.haskell.org/package/yesod-auth
*Denial of Service — 0TKa3 B 06C/Ty)KHBaHHY
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6.9. BbiBOAbI

Knacc tunos Yesod Bk/rouaeT B cebst Habop repeoripezie/isieMbIX METO/JOB, KOTOPhIE TO3BOJISTIOT KOH-
(burypupoBars Ballle puioykeHue. Bce oHM He 00si3aTe/TbHBI M UMEIOT pa3yMHbIe peaii3aliiy 1o yMOJI-
yaHuto. Vcrosnb3ysi BcTpoeHHbIe B Yesod KOHCTpPyKIMM, Takue Kak defaultlayout u getMessage,
BBI [TOJTyYnTe eJUHO0OPa3HbIM BHEIIHWN BUZ, [I7Is BCETO BaIllero caiiTa, BK/IFOUasi CTPAHHIIbI, aBTOMa-
THUUECKHU CTeHepUPOBaHHbIe Yesod, Takye KaK CTPAHUIIbI co0bIeHni 06 omrMbKax U CTPaHHUIbI ayTeH-
TUUKALUN.

MpbI1 He pacCMOTpeJIY TIOJTHOCTBIO BCe MeTOoZbl Kiacca TUToB Yesod B 3To# riaBe. [yist mpocMoTpa
TOJTHOTO CIMCKA [JOCTYTHBIX MeTo/[0B obparuTech K Haddock-goKymeHTaru.



7. MapwpyTtusauma URL n o6padoTumnku

Ecnu paccmatpuBath Yesod Kak Be6-(hpeiMBOPK, MOCTPOEHHBIH 10 1mabnoHy «Mogenb—Bug—KouTtpomniep»
(MVC, «Model-View—Controller»), To mapuipytu3auyst URL 1 06pab0TunKy 3aripocoB 3aHUMAIOT B
3TOM 1absioHe MecTo «KoHTposiepa». Jjist CpaBHEHUS OMUIIIEM JiBa APYTHX TOAX0/a K MapIIpyTH3a-
1[UM, UCTIO/Tb3yeMbIE B IPYTUX Cpefiax BeO-pa3paboTKu:

* Vcnonb3yercst aucrieTuepu3ariys 06paboTUMKOB, OCHOBAaHHAsI HA MeHH (aiiia. Tak, Harpumep,
paborator PHP u ASP.

* Vicnonb3yeTcs LieHTpa/M30BaHHas GyHKIUs, KoTopasi o6pabarbiBaeT MapIIPyThI, OMUAPAsCh Ha
pery/sipHbie BeIpaykeHUst. Takomy nogxoay cienytot Django u Rails.

Yesod B OCHOBHOM cJieflyeT BTOPOMY TIOJXOAY, OfHAKO UMEIOTCS U 3HauuTe/bHble OT/INUMs. Bme-
CTO WCTIO/Tb30BAHUS PETY/ISIPHBIX BhIDAXKEHUH Yesod COMOCTaB/sieT KOMIIOHEHTBI MapiipyTa. Bmecto
OZIHOHATIPABJIEHHOTO OTOOpakeHHst MapILpyT—00paboTunK Yesod MCIOMb3yeT MPOMeXYTOUHbIM THI
JIAHHBIX (Ha3bIBAEMbBIH THTIT JAHHBIX MapIIpyTa, Wiu TUnobe3omnacHbii URL) ¥ co31aéT hyHKIMHY /711
[IBYCTOpOHHero rpeobpa3oBaHusl.

PyuHasi peasm3atiusi 310l 60s1ee M30LIPEHHON CUCTEMBI yTOMUTE/bHA U TIofiBepyKeHa obkam. [To-
3ToMy Yesod oripeiesisieT peiMeTHO-OPUeHTHPOBAaHHKIHN s13bIK (Domain Specific Language, DSL) asist
OIMMCAHWS MapIIpyToB U mpefocraeiser ¢yukipu Template Haskell gy mpeobpa3oBanust Koja Ha
3TOM si3bIKe B Ko7l Ha Haskell. B HacTosiiieit riaBe pa3bsiCHAETCS CHHTAKCUC 0ObSBIIEHUM MapIlIpyTa,
[AETCST HEKOTOPOE TIPe/ICTaB/IEHHE O TOM, KaKOM KO/l TEHEPUPYETCs 3a Bac, U OMUCHIBAeTCsI B3auMO/Ieti-
CTBUe MeX/y MapIupyTH3aLyeii 1 GpyHKMAMHU 06paboTKH 3ampoCoB.

7.1. CUHTaKCuC 3anucu mapuipyTta

BMecTo TOro, YTOOBI MBITaThCS BTUCHYTH OOBSIBIIEHUST MApIIPYTOB B PAMKH CYIIECTBYIOILEr0 CHUH-
Takcuca, Yesod HUCTIO/b3yeT YIPOIIEHHBIM CHHTAKCUC, pa3paboTaHHbIN CrieldaibHO /ISt MapIIpPyTOB.
ITpenMy11IeCTBO TAKOTO MOAXO0AA — KOJ| TTOyUaeTcs He TOJIBKO IPOlIie B HallMCaHUH, HO U JOCTAaTou-
HO TPOCTBIM AJIsi TOTO, YTOOBI JIFOJU, He UMelolI1e orbITa paboTe! ¢ Yesod, MOT/IM ero MpouuTaTh v
TMOHSTE CXeMY CaiTa Balllero TPHU/IOKeHVsI.

I[TpocToii mprMep CUHTAKCHUCA:

/ RoOtR GET
/blog BlogR GET POST
/blog/#BlogId BlogPostR GET POST

/static StaticR  Static getStatic
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B criemytolnmx HeCKOTbKUX paszieniax OyzeT moZpoOHO OMMUCaHo, UTO IPOUCXOAUT TPpU OOBSIBIEHUH
MapuipyTa.
7.1.1. KomnoHeHTbl Nyt URL

OpnHO 13 TepBbIX AeHCTBUH, coBeplaeMbix Yesod Tpu TO/yueHHH 3arpoca, — pa3breHue 3ampo-
IIIEHHOTO ITyTH Ha KOMITOHEeHTHI. KOMIIOHEHTHI pa3zjesisiioTCsi CUMBOJIaMHU KOCo# uepThl (/). Harpumep:

toPieces "/" = []
toPieces "/foo/bar/baz/"” = ["foo”, "bar”, "baz”, ""]

BBl MOXeTe 3aMeTUTh, UTO HEKOTOphle 3a0aBHbIE BEI[H MPOUCXOJAT C 3aBepILArOI[AM CHMBOJIOM
KOCOU UepThl, C IBOMHBIM CUMBOJIOM KOCOH uepThl («/foo//bar//») v elié ¢ HEKOTOPBIMU APYTUMH KOM-
OuHaupsMi. Yesod pacCUMTBHIBaeT Ha MojiydeHHe KaHOHWYecKux agpecoB URL; eciu mosib3oBaTenu
3anpaiuyBaioT URL c 3aBepiuaromnjymM CUMBOJIOM KOCOM YepThl MU C IBOMHBIM CHMBOJIOM KOCOH yep-
Thl, OHA aBTOMaTHMYeCKU IepeHarpaB/siioTCsl Ha KaHOHUYeCKYyI0 BepCHI0 ajpeca. JTO rapaHTHpYeT,
yto y Bac ogHoMy URL COOTBeTCTBYeT OJUH pecypc, U MOXKET IIOMOYb C PeHTHHTaMU B MOKCKOBBIX
cucTeMax.

[lnis BaC 3T0 03HAYAET, UTO HET HeOOXOAUMOCTH OeCTIOKOUTBCS 0 TouHOH cTpyKType URL: BBI MOXKeTe
CTIOKOWHO J[yMaTb O KOMIIOHEHTax MapiipyTa, a Yesod aBTOMaTh4yeCKH BBIMIOJHUT BCTAaBKY CHMBOJIOB
KOCOH YepThl ¥ 9KPaHMPOBaHHe MPOOIeMHBIX CMBOJIOB.

Ecny, kcTaty, BB 3ax0THTe 60/1ee TOHKO HaCTpanBaTh, KaK MapIIpyTHI pa30MBar0TCsi HA KOMIIOHEHTHI
¥ cobuparoTca 06paTHO, BaM CTOUT B3IVIAHYTh Ha MeTOfbI CleanPath u joinPath B rnaee f o knacce
THIIOB Yesod.

TuUnbl KOMNOHEHTOB

KOI",E[EI BbI 00BAB/IAETE MapuipyThbl, Y BaC B PACITIOPSI>KeEHWUH UMEIOTCA TPU TUIlda KOMIIOHEHTOB!

CraTtunyeckuii
ITpocrasi cTpoKa, C KOTOPOY B TOUHOCTH [IOJDKEH COBMazaTh kKomroHeHT URL.

AvHaMuuyeckuii oguHapHbIA
OpMHOYHBIN KOMITOHEHT (T.e. MeXK/y IByMsI CUMBOJIaMH KOCOM uepThl), KOTOPbIH Mpe/iCTaB/sieT
co00}¥i 3a7laHHOe T0/Tb30BaTe/IeM 3HaUeHHe. DTO 0CHOBOM CrIoCo6 MOTyUeHHsI JOTIOTHUTETBHbIX
JJaHHBIX OT TI0JTb30BaTe/Isl TIPU 3arpoce CcTpaHuilbl. OrpesiesieHre TaKUX KOMIIOHEHTOB HauKlHa-
FOTCS C CUMBOJIA PENIETKH (#), 32 KOTOPBIM C/Ie[yeT THM AAHHBIX. THIT JAHHBIX J0/DKEH ObITh
3K3eMIUIsIpoM PathPiece.

AnHaMmunyeckunii MHOXeCTBEHHbI
AHanorvueH npeapiaylieMy, HO MOKET COOTBETCTBOBATh MHOKeCTBY KommoHeHTOB URL. J1o
BCeryja I0JbKeH ObITh MO C/IeIHUM KOMIIOHEHT B 11abi0He pecypca. 3aJaéTcsi CUMBOJIOM 3BE304-
KH (*), 32 KOTOPBIM CJIe/yeT THII IaHHBIX, KOTOPBIN JI0/DKEH ObITh 9K3eMILIsipoM PathMultiPiece.
MHOXeCTBeHHbIe KOMITIOHEHThI He CTO/Ib PaclpoCTpaHeHbl, KaK MpeAblAyLye [Ba, XOTd OHU
OueHb Ba)KHBI [l peanu3alyy TaKUX BO3MOXKHOCTeH, KaK CTaTHueCKre [1epPeBbsi, OMHCHIBAIO-
1Me CTPYKTYpY (baiisa umu BUKU C TIPOU3BOJILHBIMU HepapXUsIMU.
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[aBaiiTe B3I/IsIHEM Ha HEKOTOpBIe CTaHZAPTHLIE THITHI [IIAa0IOHOB pecypca, KOTOphIe BBl MOITIN ObI
3ax0TeTh Hamucatb. HauHEM C POCTOro: KOpeHb MPUIOKeHuUs1 GyieT mpocTo /. Takxke Bbl, BEPOSITHO,
3aX0TUTe pasMeCcTUTh CTPaHULy C YacTo 3ajaBaeMbiMu Boripocamu (FAQ) o azgpecy /page/fag.

Teneps faBaiiTe rpeAcTaBUM, YTO BBl COOMPaeTeCh CAie/laTh CAUT [ijisi BbIUMC/IeHus urces PrboHay-
uyn. Barmt URL MoryT BeIT/IsiieTh Kak /fib/#Int. Ho TyT ecTh HeGosbilast pobsiemMa: MBI He XOTHM,
yTOOBI B Hallle MPUIOXKEHUE MOXKHO ObLIO MepejaBaTh OTPHULIATe/IbHbIE YKC/Ia WK HOMb. K cyacTeio,
CUCTeMa THUIIOB MOJKeT HaC 3alljUTUTh:

newtype Natural = Natural Int

instance PathPiece Natural where
toPathPiece (Natural i) = T.pack $ show i
fromPathPiece s =

case reads $ T.unpack s of
(l IIII).
4 ' —
| 1 <1 -> Nothing
| otherwise -> Just $ Natural i
[1 -> Nothing

B ctpoke 1 mbl onipefiesisseM 151 Int u3oMOp(HBII TUT, KOTOPBI 3all[UTUT HAC OT HEKOPPEKTHOTO
BBOZa. Mkl BuuM, uro PathPiece — 3TO KJjacc TUIOB C ByMs MeTojaMu. toPathPiece mpocTo
KOHBEPTHPYeT B Text v Huuero 6osibiie. fromPathPiece nbimaemcs npeobpa3oBath Text B Halll TUI
JIAHHBIX, Bo3Bpallias Nothing, ecsii mpeobpa3oBaHye HEBO3MOXKHO. VICTIO/B3ysT 3TOT TUIT JAHHBIX, MBI
MOYKeM OBITh YBEPEHbI, UTO Halllel GyHKIMH-00paboTunKy OyayT repesaBaThCsl TOBKO HaTypasbHbIe
YKcsIa, 03BOJIsisi HAM B 0YepeHOM pPa3 UCI0Jb30BaTh CUCTEMY THIIOB /1JIsl TIPEOZ0JIeHUS TPYIHOCTEH,
CBs13aHHBIX C TPAHUYHBIMU YCJIOBUSAMU.

B peanbHOM NPUIOKEHHUH MbI ObI 11 MPeATIOWIH yA0CTOBEPUTHCS, UTO HUKOT/A C/Ty4aiiHO
He CO3/,a[IUM HEKOPPEeKTHOe 3HaueHue Natural BHYTPH Halllero MpuioKeHust. [I71si 5TOro Mel
Mor/M OBl UCIIOJB30BaTh TOAX0/, Harofobre YMHBIX KOHCTPYKTOPOB (Smart constructors).
Ho p151 Hattero mpyuMepa Mbl peLlMIA OCTaBUTh KOZ, TIPOCTHIM.

Ornpenenennvie PathMultiPiece crosb ke mpocrtoe. omyCThM, UTO MBI XOTUM CZe/1aTh BUKMU C
vepapxueli He MeHee, UeM /[Ba YPOBHSI; TOTZIa Mbl MOT/IU Obl OTIpe/Ie/IUTh TUTT JAHHBIX KakK:

data Page = Page Text Text [Text] -- 2 waun 60/ble
instance PathMultiPiece Page where
toPathMultiPiece (Page Xy z) =X 1y : z

fromPathMultiPiece (x:y:z) = Just $ Page xy z
fromPathMultiPiece _ = Nothing

7.1.2. Nms pecypca

C Ka>XKIbIM 11a06/I0HOM pecypca CBA3aHO UMs. OHO cTaHeT UMEeHEM KOHCTPYKTOPA TUIId JaHHBIX V1A
THU00e301acHOro URL, CBfI3dHHOT'O C BadlllMM IIPpHUJIOKeHHEeM, TMO3TOMY OHO [OO/DKHO HAUMHATLCA C

1http ://www.haskell.org/haskellwiki/Smart_constructors
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MIPOMMCHOM OyKBBI. Tak)ke UIMeHa peCypCOB MPHHSTO 3aBepIliaTh MPOMMCHON OyKBOH «R». 3T0 He 005-
3are/ibHOE TpeboBaHUe, MPOCTO OOLIENPUHATAS MPAKTHKA.

KoHKpeTHOe onpefiesieHre Halllero KOHCTPYKTOpA 3aBUCUT OT 11abyioHa pecypca, K KOTOpOMY OHO
OTHOCHUTCS. Bce TUIBI JaHHBIX, KOTOpble BK/IIOUEHB! B OJJMHAapHbIE 1 MHOKeCTBEeHHbIe KOMITOHEHTEI
11a0/10Ha, CTAaHOBSITCSL apryMeHTaMH THTIa AaHHbBIX. DTO AAaéT HaM OZHO3HAUHOE COOTBETCTBUE MEXY
HAaIUM THITOM 1711 Trobe3omnacHeix URL 1 KOpPeKTHBIMU /1711 Hatllero npuaokeHus URL.

JT0 He 00sA3aTeNILHO O3HAYAET, UTO KaXK/0e 3HaueHWe THIa COOTBETCTBYET paboTaroiei
CTpaHuULie, JIMIIbL 03HAYaeT, YTO 3HaUeHUe TUIA sIBJIeTCs NOoTeHLManbHO KoppeKTHbIM URL.
Hampumep, 3HaueHue PersonR ”Michael” MOKeT He pa3pelIMTbCS B KODPEKTHYHO CTpa-
HUILY, eC/ii B 6a3e ZJaHHBIX HET 3aIuch A1 “Michael”.

[TaBaliTe Ternepb 0OpaTUMCS K peasibHbIM TipuMepaM. Ecv 6b1 y Bac ObLTH Takue 11ab/I0HbI pecyp-
COB: /person/#Text c uMeHeM PersonR; /year/#Int c umeHeM YearR u /page/faq c uMeHeM
FaqR, TO Balll THIT IaHHBIX /TSI MAPILPYTOB BRI/ Obl MPUOIU3UTETBHO TaK:

data MyRoute = PersonR Text
| YearR Int

| FagR

Ecnu mosb3oBaresis 3arpocHT /year /2009, Yesod mpeobpasyet ero B 3HaueHHe YearR 2009. /person/Michael
cTaHeT PersonR ”Michael” u /page/faq cranet FagR. C Apyroii cTopoHbl, /year/two-thousand-nine,
/person/michael/snoyman u /page/FAQ rpuseny ObI K osayuenuto 404 ommbok faxke 6e3 obpa-

LLIeHUs K BallleMy KOZy.

7.1.3. Cneyudhmkauus o6padboTUnKa

[TocneaNMi Kycouek Tol0BOJIOMKY 00BSIB/IEHHS BAIlIMX PeCyPCOB — OITHCAHKe TOTO, KakK OHU OyayT
obpabarsiBaTecs. Yesod npefiiaraeT TpH BapyaHTa:

* y 3aJaHHOTO MapIIpyTa eJUHCTBeHHBIA 00pabOTUMK [I7isi BCEX METOO0B 3arpoca;

* y 3a/IaHHOTO MapIIpyTa JiA KaXK/J0r0 MeTo/la OT/Ae/bHbIA 00paboTuuk. [I1s HeyKa3aHHbIX Me-
TOJIOB OyzieT reHepupoBaThCs OTBeT ¢ KogoM 405 «Metog He noggaep>kuBaeTcs» (405 Method
Not Allowed);

* Tiepejaua yrpaB/IeHHUs Ha MOACANT.

B niepBBIX IBYX Ciydasx crierivdukanys 00paboTurka oueHb ipocTa. it e AMHCTBeHHOro 06paboT-
yrKa 3T0 GyZeT MpoCTo CTPOKa ¢ MIabI0HOM pecypca U ero uMeHeM, Haripumep /page/faq Fagr. B
TaKOM CJiyuae, QyHKIHSA-00pabOTUmK /J0/pKHAa UMeTh UMs handleFaqR.

B ciiyuae oTaenbHOro 06paboTurka A/t K&KIOro MeTojja CriellU(rKaLisl aHaIOTHYHA, TOJIBKO J0-
0aBIsIeTCS CITUCOK AOCTYIHBIX METOZIOB 3arpoCcoB. MeTo/bl 3arpOCOB A0/DKHBI OBITH 3allHCaHbI TTPO-
micHBIMU OykBamu. Harpumep, /person/#String PersonR GET POST DELETE. B gaHHOM ciydae
BaMm riotpedyeTcs ornpeeuTh TpH PyHKLMM-00paboTurKa: getPersonR, postPersonRudeletePersonR.

[MopcaiiTbl — oYeHb TI0/Ie3Hast, HO Oosiee cioXkHast Tema B Yesod. MbI pacCMOTPUM CO3/IaHKe TIOfI-
caiiToB Mo3Xke, B IaBe «Co3/aHKe TI0[ICANTd», HO UCTIOB30BaTh UX He TakK yXK U CJI0KHO. CaMblid
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YacTO MCIOJTb3yeMbIN MOJCAaNT — CTaTUYeCKHI CalT, KOTOPBIM pa3faéT craruueckye Gaiiibl A Ba-
IIIETO MPUIOKeHusl. [I71s Toro, 4ToObI pa3aaBarh cTaTHueckye Qakiibl u3 /static, BaMm Hy)KHO OMMCATh

pecypc Buja:
/static StaticR Static getStatic

B sToli cTpoke, /static mpocTo roBOPUT O TOM, OTKYyZa B Bauleii crpykType URL otnaBath cratu-
yeckue (paiinbl. HeT HUKakKol Maruu B c/ioBe «static» (CTaTUuyecKuii), Bbl JIeTKO MOKeTe 3aMeHUTh ero
Ha /my/non-dynamic/files.

Crenytoliiee c0Bo, StaticR, npucBarBaeT pecypcy ums. Creayrolye /jBa C/I0Ba yKa3bIBalOT, UTO
MBI UCTIO/b3yeM TOoJCalT. Static — 3To UMs TUIa-0CHOBAHKS TI0ficaiiTa, a getStatic — dyHKUus,
KOTOpasi 1oJiy4yaeT 3HaueHre Tuna Static u3 3HaueHUs: TUIa-0CHOBAHUs Balller0 OCHOBHOIO CaiTa.

[Magaiite moka He Oyzem yriy6/aThCs B MOAPOOHOCTH, KacarOIUecs MoAcaiiToB. Mbl pacCMOTPUM
nopo6Hee cTaTHUeCKHii caiiT B rase [L5 o Kapkace caiiTa.

7.2. Aucnetuepusauus

Kak TO/bKO BBI OMpee/iid CBOM MapIupyThl, Yesod rmo3abotutcs 3a Bac 000 BCEX YTOMUTE/Tb-
HbIX JeTanax aucrneruepusaru URL. Bam Hy)KHO TOJIBKO y[OCTOBEPUTHCS, YTO BbI MPeZOCTaBUIN
COOTBETCTBYHOLIME QYHKIMU 00paboTKU. [Ijis1 MapIIpyTOB Ha MOACAKWTHI BaM He TpebyeTcs MucaTb
Kakue-m00 GpyHKIMK 00paboTKH, HO /1Sl IBYX IPYTHX TUTIOB 00pabOTUMKOB 3TO C/ie/laTh He0OX0[UMO.
Belile MBI yoke yIOMSIHY/IM ITpaBU/IO UMeHoBaHMs: (MyHandlerR GET craHoBuTcs getMyHandlerR,
MyOtherHandlerR craHoBuTcs handleMyOtherHandlerR). Terepb HaM HY>KHO OTNpe/ie/IMThCS C CUT -
HaTypoM THUMa.

Tenepsb, Korza Mbl 3HaeM, Kakue yHKLMHY [TUCAaThb, JaBaiTe pa3bepémcs, Kakasi y HUX J0/DKHA ObITh
CUTHaTypa THIIa.

7.2.1. BosBpalwjaeMbliii TUN

[aBaiiTe TOCMOTPUM Ha TIPOCTYIO GYHKLHIO 06paboTKU:

mkYesod ”Simple” [parseRoutes|
/ HomeR GET

]

getHomeR :: Handler Html
getHomeR = defaultLayout [whamlet|<h1>This is simple]|]

Bo3Bpatijaemblii TUIT COCTOWT U3 IBYX KOMITOHEHT: Handler u Html. /JaBaiiTe mofpoOHee pacCcMOT-
PUM KaXKIYIO.
MoHapa Handler

TakKe Kak ¥ TWM Widget, THM JaHHBIX Handler B 6ub/iMOTEKax He ompeesnseTcs. BMmecto Hero,
6UOIMOTEKH MPe0CTAB/ISIOT TUIT JAHHBIX:



76 I'maa 7. Mapupytusarust URL 1 o6paboTunku

data HandlerT site m a !

U Taxxe, Kak y WidgetT, y aToro Tvra Tpu aprymeHTa: 6a3oBasi MOHazia m, MOHaIu4eCKoe 3Hade-
HUe a ¥ OCHOBHOM THII laHHbIX site. Kazoe npunoxxeHue onpesessieT CHFHOHUM Handler, KOTOPbIH
Cy’KaeT site /o OCHOBHOTO THIIA TIPWJIOKEHHUsI, ¥ 3ajaéT m paBHbIM I0. T.e., /i OCHOBHOM THIT Ba-
111ero MpuIoKeHus — MyApp, TO y BaC eCTb CHHOHUM:

type Handler = HandlerT MyApp IO I

Ham moTpebyeTcst BO3MOXXKHOCTb MOAU(ULIMPOBATL 06A30BYI0 MOHAZY TP HAMMCAaHWUU TOJCAHTOB,
HO B OCTaJIBHBIX (JIy4asiX Mbl Oy7ieT MCI0/IB30Bath I0.

Momnazia HandlerT mpefocTtaBrisieT AOCTYI K MHGOPMAaLMK O 3arpoce Tob3oBarens (Harpumep,
rapameTpbl CTPOKHU 3ampoca), IT03BoJisSieT U3MeHSTh OTBeT (HampuMep, 3aro/ioBKU OTBeTa), U T.[. JTa
Ta MOHA/la, B KOTOPOU OyzieT XKUTh OoJbIlas yacTh Ballero koga Yesod.

Kpowme Toro, ects emié knacc turoB MonadHandler. M HandlerT, u WidgetT sIBASIIOTCS SK3€MILISI-
paMH 3TOTO Kjacca, uTo MO3BOJISIeT UCI0J/IL30BaTh MHOTO 00X (yHKIMH B 00enx MoHajax. Ecim
BbI BcTpeTuTe MonadHandler B mo0oii fokymeHTauu o API, nMeiite B BUY, UTO GYHKLIKS MOXKET
OBbITH MCIO/Ib30BAHA B BalllMX (QYHKIMAX-00paboTUMKax.

Html

Her Huuero Heo6sruHOTO B 3TOM THIle. Hatiia GpyHKLMs Bo3BpaiiiaeT kakoii-ro HTML-KoHTeHT, Tipe/i-
CTaBJ/IeHHBIH THIIOM JaHHBIX Html. OueBUAHO, uTo Yesod He ObUT ObI IOJIE3HBIM, eC/TH ObI OTPAaHUYUHIICS
ToNbKO TeHepaiueit HTML otBeToB. Mbl XOTUM OTBeuath, ucrnosb3ys CSS, Javascript, JSON, u3006-
pakeHMs U MHOroe apyroe. II03ToMy BO3HHKaeT BOIIPOC: KaKue TUIIbI JaHHbIX MOJKHO BO3BpaILlaTh?

YT0OBI IOATOTOBUTE OTBET, HAaM HeOOXOAMO OTIpeAeuThCS C IBYMsI BOIIPOCAMU: TUIIOM KOHTEHTa
(Hampumep, text/html, image/png) ¥ Kak ero CeprUaan30BaTh B MOTOK GAWTOB. [I/ist 3TOTO MCHO/Tb-
3yeTcsl TUII JJaHHBIX TypedContent:

data TypedContent = TypedContent !ContentType !Content

Y Hac TakXe eCTh K/IaCC THUIOB [iji BCEX TUIIOB JIAHHBIX, KOTOPbIE MOTYT OBITb MPeoOpa30BaHbI
B TypedContent:

class ToTypedContent a where
toTypedContent :: a -> TypedContent

MHOXeCTBO CTaHZAPTHBIX TUIIOB JAAaHHBIX CJie/IaHbl SK3eMIUISIpAaMH 3TOTO KJlacca THIIOB, BKIIOUAs
Html, Value (u3 makeTa aeson, s npeactaBneHus JSON), Text u gaxe () (A1 NpeAcTaBAseTCsa
MyCTOTO OTBETa).

AprymeHTbl

[aBaiiTe BepHEMCs K Halllero IPOCTOMY [IPUMEPY, ONIMCAaHHOMY BBILIIe:
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mkYesod ”“Simple” [parseRoutes|
/ HomeR GET

1]

getHomeR :: Handler Html
getHomeR = defaultLayout [whamlet|<h1>This is simple]]

He Bce Map1pyTh! CTO/Ib Ke IIPOCTHI, KaK HomeR. Bo3bMéM /1 pUMepa Halll MapLpyT PersonR
U3 MpebIAYIIMX pa3zesoB. VIMs ueyioBeKa He0OX0AUMO TiepeaBath B pyHKIMI0 06paboTtku. [Tepexos
OYeHb TPOCT U, HAZIeFOCh, IHTYUTHUBHO TIOHsTeH. [IpuMep:

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3}
{-# LANGUAGE TemplateHaskell  #-}
{-# LANGUAGE TypeFamilies #-3}
import Data.Text (Text)
import qualified Data.Text as T
import Yesod

data App = App
instance Yesod App

mkYesod "App” [parseRoutes|

/person/#Text PersonR GET
/year/#Integer/month/#Text/day/#Int DateR
/wiki/*Texts WikiR GET

1]

getPersonR :: Text -> Handler Html
getPersonR name = defaultLayout [whamlet|<hi>Hello #{name}!|]

handleDateR :: Integer -> Text -> Int -> Handler Text -- text/plain
handleDateR year month day =
return $
T.concat [month, ””, T.pack $ show day, ”,_”, T.pack $ show year]

getWikiR :: [Text] -> Handler Text
getWikiR = return . T.unwords

main :: IO ()
main = warp 3000 App

args.hs
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AprymeHTbl MUMEIOT THIIbI AMHAMUYECKHUX KOMIIOHEHT KaK/0ro MapllpyTa, B IOpsiIKe yKa3aHUs.
Takxe 0OpaTUTe BHUMaHUeE, Kak Mbl MOXKEM HCIIO/IB30BaTh U Html, u Text.

7.3. ®yHKUUN moHaabl Handler

[MockonbKy Gosibliiast UacTh Balllero Kozia OyleT HaxOAWThCs B MOHaJe Handler, 3TO OUeHb BayKHO
MOTPaTUTh HEKOTOPOE BpeMsi, UTOObI pa300parthcst € Hero. B ocTasiiielicst yacTH I1aBbl IPUBEZEHO Kpar-
KOe BBe/leHHe B HEeKOTOpble caMble pacrpoCTpaHéHHbIe (QYHKIMM, Haxo sIIyecsi B MOHaze Handler.
S1 crierManbHO He OTMChIBAK0 (YHKIMH /1/1s1 paboThl C CECCUSIMM; OHU OYAyT paCCMOTPEHBI B OT/Ie/Tb-

HOIA [1aBd,.

7.3.1. NiHchopmauyma o NpuIoKeHNn

EcTh Habop (yHKIMH, KOTOpbIe BO3BpAIAalOT MH(MOPMAIHIO O BallleM MPHUJIMKEHUH B 116JIOM U He
[lat0T HUKakKoW uH(opMarmu 06 otaenbHbIX 3anpocax. Cpeau HUX:

getYesod
Bo3Bpamaer 3HaueHne ocHoBHI (foundation value) Bamero npusosxenvst. Eciui BBl XpaHuTe 3Ha-
YeHHUsT HACTPOEK B OCHOBE, TO Bbl, BEPOSITHO, OyzieTe YacTo UCII0/Ib30BaTh 3Ty GYHKIMIO.

getUrlIRender
Bosspaijaet pynkmuto peagepunra URL, koTopast ipeobpa3yeT Tunobe3onacHbiii URL B Text.
B GosbIIMHCTBE CTydaeB, KaK M IMPU UCITO/b30BaHUK Hamlet, Yesod cam BbI3bIBaeT 3Ty (hyHK-
LIMIO 3a Bac, HO MHOTZIA MOXKeT TOTPe00BaThCs BBI3BATh 3Ty (PYHKIIMIO HATIPSIMYIO.

getUrlRenderParams
BapuaHT getUr1Render, KOTOpbIii ipeoOpa3syeT u TurnobesomnacHsiii URL, 1 CITMCOK mapamet-
POB M3 CTPOKH 3arpoca. IT0 GYHKIVS BEITOIHSIET HeoOXoquMoe KogrpoBaHue cuMBosioB B URL
(percent-encoding).

7.3.2. NiHchopmauyma o 3anpoce

Wuopmariiyst 0 TeKyIIleM 3arpoce, KOTOPYIO BBl 0OBIYHO KeJlaeTe MOyUUTh, — 3TO 3arpOoLIeHHbINH
TMyTh, TTapaMeTpPbl U3 CTPOKH 3arpoca U AaHHble (GOpM, OTTpaBeHHbIEe HA cepBep MeTogoMPOST. C
TIePBBIM ITYHKTOM HMMeeT /le/I0 MapLIPyTHA3aLys, KaK ONMuUCcaHo Bbile. C 0CTaBIIMMUCS ABYMs JIydllle
BCero paboTaTh, UCIO/b3ys MOAY/bL paGoTsl ¢ fhopmamy,.

Tem He MeHee, BaM UHOTA TpeOyeTCs MOYYUTh [JaHHBIE B MeHee 00paboTaHHOM Buze. s 3TOH
tenu Yesod mpefiocTaBiisieT THIT JJaHHBIX YesodRequest BMecTe ¢ ¢yHKLMel getRequest [s ero
MoMy4YeHUs. JTO aéT BaM JOCTYI K MOJHOMY Habopy mapameTrpoB GET-3ampoca, KyKd U CITUCKY
TMIPeATIOYNTaeMBIX S3bIKOB. ECTh HeCKOMBKO Y0OHBIX (YHKLWHN [/ YIIPOLLeHHs TIOMCKa, TaKue Kak
lookupGetParam, lookupCookie u languages. s nmpsmoro goctyna K gaHHeIM POST-3ampoca
CJIeflyeT UCTIONb30BaTh runRequestBody.

Ecnu Bam TpebytoTcs elrjé Gosiee chIpble JaHHBIE, TaKUe KakK 3ar0/I0BKU 3alIpOCOB, BBl MOXKeTe HC-
MoJIb30BaTh WaiRequest /i AOCTyMa K 3HaueHWro 3ampoca MHTepdetica Beb-npunoxenus (Web
Application Interface, WAT). 3a getansamu obpaiiaidTecs K fipuioxkenuro o WAL
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7.3.3. CoKpaléHHas o6pa6oTKa 3anpoca

OrmvicanHbIe HIKe (GYHKLMM HeMe/TIeHHO TTPeKpaljaioT BBITOHeHe 06paboTuriKa 1 BO3BpaIlaloT
pe3y/bTar M0JIb30BaTeko.

redirect
OTnpaB/isieT M0/B30BaTe 0 OTBET, MPeNCHIBAIONIMN BBITIOJHUTD repeapecaruto (kox 303).
Ecsu BBl XOTUTe UCMOb30BaTh Apyroi kof otBeta (Haripumep, 301 «IlocTosiHHas Tiepeasipeca-
1Usi»), BbI MOXKeTe BOCIO/b30BaThCsl redirectwith.

Yesod ncrnonb3yet otBeT 303 A1 KIIMEHTOB, UCITONB3yHOMuX rpotokon HTTP/1.1, u
otBeT 302 /15 KTMeHTOB, ucrosb3ytomux HTTP/1.0. Bbl MoxeTe npounTath 00 3TOM
y»KacHOM uicTopud B crieriudukarium rpotokona HTTP.

notFound
Bo3separaer otBeT 404. 3T0 MOXKeT OBITh [10JIE3HO, €CJTH TT0/Tb30BaTe/Th 3aTPOCHI U3 6a3bl JaH-
HBIX HeCyllleCTBYOLlee 3HaueHue.

permissionDenied
Bo3sepaiiaer otet 403 ¢ yka3aHHbIM Co001[eHreM 06 orroKe.

invalidArgs
OtBeT 400 CO CIMCKOM HEKOPPEKTHBIX apryMEHTOB.

sendFile
OtnpasnsieT Qaiin U3 ¢aitioBoii CUCTeMBI C YKa3aHHBIM TUIIOM KOHTeHTa. DTO MPeAriouTHTe b~
HBIA Crocob OTMPaBKK CTaTHUeCKUX (aiiioB, Tak Kak Jexalluii B 0cHOBe 006paboTurk WAI
MOYKeT OKa3aTbCA B COCTOAHUU ONITUMU3UPOBATH OTIIPABKY [0 CUCTEMHOIO BbI30Ba sendfile.
Vcnionp3oBaHue readFile /st OTIIPaBKU cTaTuueckux ¢aiiioB He siBJisieTcsl 00si3aTebHBIM.

sendResponse
OTrnpaBuTh 006bIuHBIN OTBeT ¢ kKogoM 200. Ha camom jienie, omnpesienél st yao0CTBa, UTOOBI
BbI MOIVIM TIpepBaThb F]Iy60K0 BJIOYKEHHBIN KO, HeMe/lJ/IeHHbBIM OTBETOM. MoxHO HCITI0/Ib30BaTh
JTroboti sKk3eMIuIsip Kinacca ToTypedContent.

sendWaiResponse
WHorga BaM HY)KHO CITyCTUTBCS Ha HYDKHUM YPOBEHDb U OTIPaBUTh ChIpoii otBeT WAI. 310 Mo-
XeTt 6LITb 0CO6eHHO T10/1e3HBIM [IJI1 CO34aHMSA ITOTOKOBBIX OTBETOB MJ/IM TeXHUK H&HO,E[O6I/IE Cco-
OBITHI, OTIPAB/ISIEMBIX CEPBEPOM.

7.3.4. 3aronoBKu oTBeTa

setCookie
YcTaHOBUTE KYKH KMeHTy. BMecTo Toro, uToObl IPUHKMMATE AaTy UCTeueHUsl CPOKa XKHU3HH, 3Ta
(yHK1MS IpUHUMAaeT IPOZ0/DKUTEIbHOCTD J)KU3HU KyKU B MUHYyTax. IIoMHUTe, Bbl He CMOXKeTe
YBUJETb 3TO KYKHU, UCNONb3ysi lookupCookie, 10 caedyroujezo 3ampoca.
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deleteCookie
[IpeamnuvceIBaeT KIUEHTY yOaauTh KykKd. Onsarh ke, lookupCookie He yBUAUT U3MeHEHU [0
CJIelyIOLLiero 3arnpoca.

setHeader
YcTaHaB/vMBaeT yKa3aHHbIM 3aro/I0BOK 3aripoca.

setLanguage
YcTaHaBMBaeT MpeANOUNTaeMbIi IT0JTh30BaTeNeM sI3bIK, KOTOPBIH Oy/eT IT0Ka3bIBaThCs B OTBETE
¢dbyukuyu languages.

cacheSeconds
YcranaenuBaet 3aronoBok Cache-Control paBHBIM KOJTMUeCTBY CEKYH/I, HA KOTOPOe OTBET MO-
KeT OBbITh KellIMPOBaH. JTO MOXKeT ObITh B UaCTHOCTH T10/Ie3HO, €CJIH Bbl HCIOb3yeTe varnish?
Ha CBOEM CepBepe.

neverExpires
YcraHaBnuBaet 3aronoBok Expires pasabiM 2037-0oMy rofly. Bel MokeTe UCTIO/IB30BaTh 3TO 15
KOHTEHTa, BpeMs )KU3HU KOTOPOI'0 HeorpaHWUYeHo, HarpuMep, KOrja MapIlpyT 3arpoca UMeeT
CBsI3aHHO€ C HAM 3HaueHue Xellla.

alreadyExpired
YcraHaBivBaeT 3arosioBok Expires paBHbIM HEKOTOPOMY MOMEHTY B MPOLLIJIOM.

expiresAt
YcTaHaBnvBaeT 3aroioBOK Expires paBHBIM 3aZJaHHOMY 3HaY€HUIO /1aThl/BPEMEeHH.

7.4. BeBopg/BbiBOA, 1 OT/NIagKa

Tpanchopmatopsl MoHa HandlerT U WidgetT sIBJSIOTCS 3K3eMIUISIpaMH 11eI0ro Habopa KaaccoB
TUNOB. B paMKax 3Toro pasziesia Hac MHTepecyroT Kiacchkl MonadIO u MonadLogger. [1epBblil U3 HUX
T03BOJISIET BaM BBIMOJTHSTE TTPOU3BOJIbHBIE I€HICTBHUS BBOZA/BBIBO/]a BHYTPH Bailero o6paboTumka, Ha-
npUMep, uteHre u3 aiina. [Iist 3Toro Haj0 TOMBKO 100aBUTH 11ftI0 mepes BEI30BOM JeHCTBUSL.

MonadLogger peanr3yeT BCTPOEHHYIO CUCTEMY IPOTOKOJIMPOBaHUsL. [1J1s1 HACTPOWMKHU 3TOM CUCTEMBI
€CTh MHOKECTBO TTyTel, BK/TIOUast HaCTPOKKY TOr0, Kakhe COODIIeHHsI IPOTOKOINPYIOTCS M Kyfia OHU
ornpaessitorcst. [1o ymomuaHuio, coobIIeHNsT BEIBOASATCS B CTAaHAAPTHBIN TIOTOK BBIBOJA, B MpoLiecce
pa3pabOoTKH IIPOTOKOIUPYIOTCS BCe COOOIIeHs], a B IPO/IYKTHBHOM Cpefie — TOJILKO IpeyTIpesKjeHusI
Y OLLIMOKH.

YacTo npu MpOTOKO/IMPOBAaHWHU Mbl XOTUM 3HaTh KOHKPETHOE MeCTO B MCXOJHOM Kojie, OTKyZa ObLI1o
OTIIpaB/ieHo coobuieHue. [1jis1 3Toro, MonadLogger mpefocTaBssieT psif yA0OHBIX (yHKumit Template
Haskell, koTopble aBTOMaTiuecku BCTAB/SIOT B MPOTOKOJIbHBIE COOOILeHNI CCHIJIKY Ha MeCTO B UC-
XOJHOM Kozie. Bot 3t pyHKImm: logDebug, logInfo, logwarn u logError. /laBaiiTe pacCMOTpUM
KOPOTKHI1 IPUMep UX UCII0/Ib30BaHUsI.

thtp ://www.varnish-cache.org/


http://www.varnish-cache.org/
http://www.varnish-cache.org/

7.4. BBOJ/BBIBOA U OT/a/IKa 81

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-3}

{-# LANGUAGE TypeFamilies #-}

import Control.Exception (IOException, try)
import Control.Monad (when)

import Yesod

data App = App

instance Yesod App where
-- 3Ta QYHKUMA KOHTPO/IMPYeT, Kakue COoobueHus NpoTOKO/IMPoBaTh
shouldLog App src level =

True -- nogxoguTt 47151 pa3paboTKku
-- level == LevelWarn || level == LevelError -- nogxoaunt A1 [
npogyKTnea

mkYesod "App” [parseRoutes|
/ HomeR GET

]

getHomeR :: Handler Html
getHomeR = do
$logDebug "MbiTaemcsa npounTaTbh dpan ,c aaHHbIMN"
edata <- 1liftI0O $ try $ readFile "datafile.txt”
case edata :: Either IOException String of
Left e -> do
$logError $ "He_ypganocbnpountatb dainn”
defaultLayout [whamlet|Bo3Hukna owubkal]
Right str -> do
$logInfo "®alin ycnewHo npoynTtaH”
let 1s = lines str
when (length 1ls < 5) $ $logWarn "MeHbwe 5-TU ,CTPOK AaHHbIX"

defaultLayout
[whamlet |
<o0l>
$forall 1 <- 1s
<li>#{1}
]

main :: IO ()
main = warp 3000 App

logging.hs
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7.5. CTpokKa 3anpoca u cpparmeHTbl C xeluem

Mbi1 paccmoTpen psig, dyHKUui, paboTarorux ¢ URL-nogo6HbIMU 00beKTamMu, Harpumep, redirect.
Bce 31t dpyHKIMEU paboTaroT ¢ Trmo-6e3onacHeiMu URL. Bormpoc: ¢ yeM erié oHun pabortatot? EcTh
KJIacC TUIOB RedirectUrl, KOTOPBIM COAEP>KUT JIOTUKY /11 KOHBepTaLlid HEKOTOPOT'o THIa B TEKCTO-
Bblii URL. Peann3oBaHbI 3K3eMIUISIPBI 3TOTO Kiiacca st Turo-6e3omacHbix URL, TekctoBbix URL,
JUIST IBYX OCOOBIX CJTy4aeB:

1. Koprex, Bkmovaroiuii URL 1 criucok nap K/rou/3HaueHue JJisi TapaMeTpoB CTPOKH 3arpoca.
2. Tun AaHHBIX Fragment, UCIOMb3yeMbil [is1 obaBeHus xeia B KoHer] URL.

O6a 3THX 3K3eMIIISIPa TI03BOJISIOT «H00aB/ISTE» JOTOMHUTEILHYI0 MH(OPMALHS K TUII0-0e301acHOMY
URL. [IaBaiiTe MOCMOTPUM Ha MPUMEPBI, KaK 3TO MOXKET OBITh UCII0J/Ib30BAHO:

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3}

{-# LANGUAGE TemplateHaskell  #-}

{-# LANGUAGE TypeFamilies #-3}

import Data.Set (member)
import Data.Text (Text)
import Yesod

import Yesod.Auth

import Yesod.Auth.Dummy

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET
/1ink1 Link1R GET
/1ink2 Link2R GET
/1ink3 Link3R GET
/1ink4 Link4R GET

]
instance Yesod App where

getHomeR :: Handler Html
getHomeR = defaultLayout $ do
setTitle "NepeHanpaBnexHns”
[whamlet |
<p>
<a href=@{Link1R}>HaxmnuTe Ans 3anycka Leno4ku nepeHanpaB/ieHWN!

]

getLink1R, getLink2R, getLink3R :: Handler ()
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getLink1R redirect Link2R -- /link1l
getLink2R = redirect (Link3R, [(”fo0”, "bar”)]) -- /link3?foo=bar
getLink3R = redirect $ Link4R :#: ("baz” :: Text) -- /link4#baz

getLink4R :: Handler Html
getLink4R = defaultlLayout

[whamlet |
<p>Bbl cpgenann 310!

]

main :: IO ()
main = warp 3000 App

urls.hs

KoneuHo, BHyTpH 11aboHa Hamlet 510 06b14HO He TpebyeTcsi, Tak Kak BB MOKeTe TIPOCTO BK/TIOUHTh
xew1 nocsie URL HanpsimMyto, Haripumep:

<a href=@{Link1R}#somehash>Link to hash !

7.6. BbiBOAbI

MapuipyTuy3sanys ¥ fucrieTyeprsanys — 3To, II0XKalyi, OCHOBHAs yacThb Yesod: 3ech orpesesisitoT-
st Hatw turnobe3omnacHble URL, 1 6osibluast yacThb HALero Kofa MUILEeTCsl BHYTPYU MOHaAbl Handler. B
9TOM T7IaBe OTMCaHbl HEKOTOPhIE CaMble BaKHbIE U LIeHTPa/IbHbIe KOHIEMMK Yesod, 03ToMy BaKHO,
YTOOBI BBI KaK CJIeZIyeT YCBOWIH €.

Takske B I7laBe HAMeUeHO HEeCKOIbKO Oosiee C/IOKHBIX TeM Yesod, KOTopbie OyyT OXBaueHbI Jjasnee.
Ho BHI y>Ke O/DKHEI OBITE B COCTOSTHAM PeaTi30BaTh OUeHb CI0KHBIE BeO-TIPUIOKeHUs], UCIIONb3Ys
TOJBKO Te 3HAHHS, KOTOPBIE BB YK€ MOy UHIIH.



8. dopmbl

51 y>ke yIOMUHA I'PAaHUYHOE YCJIOBHE: €C/TH JaHHbIe TIPUXOZAT B MPUIOKEHHe WU MOKUAAIOT €ro,
MBI JIOJDKHBI UX TIPOBEPATh. BeposiTHO, HanboJsiee C/i0)KHasi TIPOBEPKa TMPOUCXOJUT B ¢opmax. IIpo-
rPaMMUPOBATh (JOPMBI He TaK MPOCTO; B H/ieaIbHBIX YC/IOBUSIX MBI XOTeJTH ObI UMETh pellleHHe, KOTO-
poe MOJKeT Crefiylolee:

* rapaHTHPOBaTh, UTO JJaHHbIe KOPPEKTHBI;
* 1ipeo0Opa30BLIBATE CTPOKOBLIE AaHHBIe (HOPMBI B THITHI AaHHBIX Haskell;
* reHepupoBath kog HTML a1t otobpaskeHus1 pOpMBI;

* reHepupoBaTh Javascript, BHITIO/IHSIOLMM Ba/IMalMI0 Ha CTOPOHe K/IMEeHTa W MpefoCTaB/Isio-
it 6osee gpysKer0OHBIE MTO/IB30BATE/TIO BUPKETHI, HAITpHUMep, Jis Beibopa JaThl;

* ctpouth bosee cioKHbIe HOpMBI, 00beIUHSISI BMecTe 6osiee MPOCThIE;

¢ dBTOMATHUYE€CKH IMPHUCBAMBATH I0J/IAM MUME€HA, KOTOPbIe T'aDAHTHUPOBAHHO 6y,£[yT YHUKA/IbHBIMUA.

[Taket yesod—form TIpefj0CTaB/IsieT BCe 3T BO3MOXKHOCTH C MOMOIIIBIO ITPOCTOr0, JleK/apaTHBHOIO
API. OH noctpoeH Ha 0a3e BUIkeTOB Yesod [isi yrpoleHust CTH/IeBOro odopmieHust GopM U TMpu-
MeHeHUsI Javascript Hajyexamum obpasoM. U, Kak u Be3ze B Yesod, Ay obecrieueHnsi KOpPEKTHOM
paboThl ucnosb3yeTcs cuctema TurnoB Haskell.

8.1. KpaTkuii 0630p

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-3}

import Control.Applicative ((<$>), (<*>))
import Data.Text (Text)

import Data.Time (Day)

import Yesod

import Yesod.Form.Jquery

data App = App

1http ://hackage.haskell.org/package/yesod-form
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mkYesod "App” [parseRoutes|
/ HomeR GET
/person PersonR POST

]

instance Yesod App

-- YKa3sbiBaeT MPUIOXEHUI UCMO/b30BaTh CTaHAAapTHbIE aHr/INACKNe cooblueHuns
-- Ecnn Bam HyXHa WHTepHayuoHann3auusi, Bbl MOXeTe 3ajgaThb QYHKUMI nepesBoja
instance RenderMessage App FormMessage where

renderMessage _ _ = defaultFormMessage

-- YKaxuTe Takxe, rge Haitu 6ubsvoTeku jQuery. Mbl 6ygeM ucnosib30BaTh
-- 3HadyeHue M0 ymon4aHui, ykasbiBawiuee Ha Google CDN
instance YesodJquery App

-- Tun fgaHHbIX, KOTOPbLIA Mbl XOTUM MOAYYUTb U3 GOPMbI
data Person = Person

{ personName 11 Text

, personBirthday ;1 Day

, personFavoriteColor :: Maybe Text
, personEmail i Text

, personWebsite 1! Maybe Text
}

deriving Show
-- 06bsiB/ieHne Gopmbl. CurHaTypa Tuna HECKO/IbKO Mnyrawwas, HO BOT eé 0630p:
-- * MapameTp Html ucnonb3yeTcsa A1 KOAZUPOBAHWS HEKOTOPOW LOMOSHUTE/bHOM
-- uHpopmaumuu. CMm. obcyxgeHue runFormGet u runFormPost Huxe 4718

-- AOINoOJ/IHNTEes/IbHOIr o 06BbSICHEHUSA

-- * Mbl ucnonb3yem Hawy MoHagy Handler, Kak BHYTPEHHIW MOHay, KoTopas
-- YKa3biBa€T, B KaKOM caliTe BbIMO/IHAETCS KOJ

-- * FormResult MoxeT HaxoguTbCsl B TPEX COCTOSIHUAX: FormMissing (HeT
-- AOCTYnHbIX AaHHbIX), FormFailure (HEKOPPEKTHble faHHbie) u FormSuccess

-- * Widget --- oTobpaxaemas ¢opma [/11 BCTaBKU Ha CTpaHuuy

-- O6paTuTe BHuUMaHWe, HTO KapKac cakita npefocTas/seT YAO06HbIi CUHOHUM Tuna
-- Form, Tak 4TO Hawa CUrHaTypa MOXeT ObiTb MepenucaHa Kak:
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-- > personForm :: Form Person
-- [na yenen oby4yeHus nydwe BuAETb MO/IHYK BepCHIo
personForm :: Html -> MForm Handler (FormResult Person, Widget)
personForm = renderDivs $ Person
<$> areq textField "Wma” Nothing
<*> areq (jqueryDayField def
{ jdsChangeYear = True -- Bbinagawwmnii CrnMcoK C BblIGOPOM roga
, jdsYearRange = "1900:-5" -- oT 1900 roga £o nsATUAETHEN [AaBHOCTU
}) "Rata poxgeHna” Nothing
<*> aopt textField "/lo6bumblii uBeT” Nothing
<*> areq emailField "Appec_email” Nothing
<*> aopt urlField "CaWT” Nothing

-- 06paboTymKk GET-3arnpoca oTobpaxaeT ¢opmy
getHomeR :: Handler Html
getHomeR = do
-- TeHepupyem ¢opmy, KOTOopyl bygem oTobpaxarTb
(widget, enctype) <- generateFormPost personForm
defaultLayout
[whamlet |
<p>
CreHepupoBaHHbIi BUAXET BK/HaeT TONbKO cofepxumoe GOopMbl,
6e3 Tera form. MNMoaTomy...
<form method=post action=@{PersonR} enctype=#{enctype}>
N{widget}
<p>B BMAXeTe TaKxe HeT KHOMKW OTnpaBKu GOPMbI.
<button>0TnpaBuTb

]

-- 06bpaboTumKk POST-3anpoca obpabaTtsiBaeT ¢opmy. Ecsm obpaboTka ycrewHo
-- 3aBepuwmsiiacb, OH OTOOpaxaeT fJaHHble rnepefaHHoOro 4yesioBeKa. B uHOM cry4dae - -
-- CHoBa ¢opmy c coobueHusmu 06 ownbke.
postPersonR :: Handler Html
postPersonR = do
((result, widget), enctype) <- runFormPost personForm
case result of
FormSuccess person -> defaultLayout [whamlet|<p>#{show person}|]
_ -> defaultLayout
[whamlet |
<p>HeKOppeKTHbIli BBOA, nonpobyiiTe ewé pas.
<form method=post action=@{PersonR} enctype=#{enctype}>
AN{widget}
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<button>0TnpaBuTb

]

main :: IO ()

main = warp 3000 App

forms-synopsis.hs

8.2. Bugbl chopm

[Morpy>xeHre B HETIOCPeICTBEHHOE PaCCMOTPEHKE TUTIOB HaM C/IeZlyeT HauaTb C 0030pa pa3/IMyHbIX
BugoB (hopm. X Tpu KaTeropuu:

AnnnukatuBHble
Haunbosee mmpoko ucmosmb3yeMble (CM. TIpEMeEp BBIIIE). ATIMIMKaTHBHBIE ()OPMBI [TO3BOJISIOT
HaMm o0BeuHATh cOooOIeHus 00 ommMbKax APYr C APYroM, COXpaHsis MpY 3TOM JAeK/IapaTHB-
HBII BBICOKOYpPOBHEBBIH mozxoz. bosee neranpHy 0 HHGOPMALHO 00 aniIMKaTHBHOM MOZX07ie
MO)KHO TIOUepIHYTh B Haskell-suxu?.

MoHapguueckue
BoJiee MoIliHas aibTepHaTHBA allTUIAKaTUBHBIM. [OKOCTD ZI0CTUTAeTCs 38 CUET HECKOJTBKO 60JTb-
1eld MHOTOC/IOBHOCTH. BBIBatOT T0/1e3HbI, eC/ii He00X0JUMO C031aTh GopMy, KOTopast He yK/ia-
JIbIBAETCS B CTAHZIAPTHBIN BYXCTOAOIOBBIN JopMar.

dopmbl 419 BBOAA
Wcnone3yrorcs TonbKo 415 nonyvyenus BBoga. He renepupyrot Hukakoro HTML a1 nostyueHust
BBO/|a Mosib30Baress. [Tone3Hs! /17151 B3aMMOIeHCTBUSA C YyKe CYIIeCTBYHOLUMU (hopMamH.

Kpowme Toro cyliijecTByeT psifj pa3iuuHbIX TlepeMeHHBIX 151 KaKA0ro BU/ja (POpMBbI U 1107151, KOTOpble
BaM 3aX04eTCsl YCTaHOBUTD:

 Obs3aTenbHOE TI0/E WK HET?
» aHHble 10/KHBI TepeaaBathcsi Metogom GET win POST?
» EcTb y nons 3HaueHue Mo yMOTYaHUIO WA HeT?

['naBHast Lie/ib — MUHUMM3UPOBATh YKUCIIO OTIPeAeeHUl To/iel U MO3BO/IUTh UM paboTaTh B Mak-
CMMaJIbHO BO3MO)XHOM KOJIMUeCTBe KOHTeKCTOB. OHUM W3 pe3y/bTaToB 3TOT0 SIBUJIOCH TO, YTO MBI
TIPULLUTA K J0OaB/IeHUI0 HeCKOMBKUX JOTIO/THUTE/IbHBIX TTapaMeTPOB JJIsh KaKA0ro moss. B 0630pe B,
HaBepHOe, 3aMeTW/IM C/I0BO areq WK JOTIONMHUTe/bHBIN apaMeTp Nothing. B pamkax faHHOM ra-
BbI MBI 0OCYZIMIM 3aueM OHM HY)KHBI, a TIOKa MpUMuTe cebe, UTO C/Ie/IaB 3TH MapaMeTphl IBHBIMU, MbI
TIOTYYH/TA BO3MOXKHOCTB TTIOBTOPHO MCITIO/b30BaTh OT/e/bHbIE TI0JIs (Haripumep, intField) 6ombinum
KOJINUECTBOM Pa3/IMYHBIX CIIOCOOOB.

2 http://www.haskell.org/haskellwiki/Applicative_functor
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Kpatkoe 3ameuaHue 110 OBoAy UMeHoBaHMsA. Kaxkzas (hopma UMeeT ofHOOYKBEeHHbBIH TpeduKC (A,
M wu I), KOTOPBIM MCIOb3YeTCs B HECKOIBKUX MeCTax, Kak Harpumep B MForm. Mel Takke Gymem
WCTI0/Tb30BaTh req U opt [y 0003HaueHus: o0si3aTenbHBIX (required) w Heobs3aTembHBIX (optional)
TIOJIel COOTBETCTBEHHO. B nTore, 00s13aTe/IbHOE anMIMKaTHBHOE T0JIe MBI CO3/aéM C MOMOILBIO ared,
a HeoOs13aTe/IbHOE T107Te [ij1sl BBOJA IaHHBIX — C MOMOLIBIO iopt.

8.3. Tunbl

Mogyne Yesod . Form. Types onpe/iesisieT HeCKOIbKO TUTIOB. MBI He OyzieM OIUCHIBAaTh BCe AOCTYII-
Hble TUIb], & CKOHLIEHTPUPYEMCS Ha OCHOBHBIX. /laBaiiTe HAUHEM C MPOCTHIX:

Enctype
Tun xKogupoBku: b0 UrlEncoded, mbo Multipart. DTOT THUN JAHHBIX OOBSBISET YK3€M-
TUISIP [U1s1 K/lacca THIOB ToHtm1, Tak uToO BbI MOXKeTe ero HCIOJb30BaTh HEMOCPEeJCTBEHHO B
mabnoHax Hamlet.

FormResult
VIMeeT 0JJHO 13 TPEX BO3MOXKHBIX COCTOSIHUM: FOrmMissing — ec/u JaHHbIe He ObIM Mepesia-
HbI, FormFailure — ec/iv pou3ol1iyIa omKMbKa rnpu pazbope popmMbl (HarpuMep, He 3aroTHEHO
o0bs13aTesibHOE TI0/Ie WK COZEP’KUMOE TI0JIsi HEKOPPEKTHO) WM FormSuccess, Korzaa BCE Tpo-
LI1J10 T/IAJIKO.

FormMessage
IpescTapseT BCe pPa3/IMUHbIE COOOIIIEHUS], KOTOPbIE MOTYT ObITh Cr€HEepUPOBAaHbI, B BU/E TH-
na gaHHbeIX. Harpumep, MsgInvalidInteger ucnonb3yercs OUOIMOTEKOM /i yKa3aHUsl, UTO
Ipef0CTaB/JIeHHOe TEeKCTOBOE 3HaueHKe He SB/ISIeTCS L{e/IbIM YMC/IOM. XpaHeHue 3TUX JaHHbIX
XOPOIIIO CTPYKTYpHUPOBaHHBIM 00pa3oM, JaéT BaM BO3MOXKHOCTh MPe0CTaBUTh JIFOOYO JKeJlae-
My (PyHKIMIO peH/iepyHTa AJisl IHTePHAL[MOHAIN3aLWH1 Balllero MPUIoKeHHsl.

Takke ecTb TUIIBbI JaHHBIX, UCIIO/b3yeMble /I/1s1 OIpesie/leHUsl OT/e/IbHBIX Tosieil. Mbl onpegesseM
T0JIe KaK OTZAe/bHYIO MOPLUI0 MHPOPMAaLIMK, HarlpyuMep, YMCJI0, CTPOKA WX aZipec 3/1eKTPOHHOH To-
urhl. [Tonst cobuparoT BMecTe /15t IOCTPOeHHs (hOpM.

Field
Onpepensiet fBa BUZia GyHKIMOHATLHOCTH: Kak 1peobpa3oBaTh TEKCTOBBIN BBO/ MO/b30BATE/IS
B 3HaueHue s3blka Haskell 1 Kak co3ziaBaTh BUKET, KOTOPBIH Oy/ieT MOKa3aH M0JIb30BaTe/to.
yesod-form omnpezensieT HabOp OTZAEBHBIX TT0JIEH B Mozy/ie Yesod . Form.Fields.

FieldSettings
OcHoBHast UH(OPMALIKS O TOM, KaK I0jie cjiefyeT oTobpaxars: oTobpakaeMoe MMsi, HeObsI-
3aTesibHas TO/CKa3Ka, U, BO3MOXKHO, SIBHO 3aZiaHHble aTpuOyThl id 1 name. (Eciv HUYero He
yKa3aHo, TO OHM TeHepUpYIOTCs aBToMaTnuecku.) Obpature BHIMaHue, uto FieldSettings
MIPeIOCTaB/IsIeT 3K3eMIuisip IsString, Tak uTo, KOrja BaM MOHAaZ00MTCs yKa3aTh 3HaUEHHe TH-
na FieldSettings, BbI MOXXeTe 0OOHTHUCH MMPOCTO CTPOKOBBIM JiUTepasioM. Kak Mbl v czienamu
BO BBeZIEHUHU.
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U, HakoHerl, MBI 0Opaich 10 BaKHOTO: 0 caMuX ¢opM. EcTh Tpu TvMa faHHBIX 7151 hopm: MForm
JJ1s. MOHaZIMueCcKUx, AForm fijisl aniIMKaTUBHBIX U FormInput asisi ¢popm BBOZA JaHHBIX. MFOrm Ha
CaMOM JieJie SIB/ISIeTCS CHHOHUMOM THITA /ISl CTeKa MOHa[], KOTOPBIM TIpeIOCTaBIIseT CIeAYIOLUe BO3-
MOYXHOCTH:

* Monazia Reader mpefoCTaB/IseT HaM IApaMeTphl, OTIIPaB/IeHHBIe T10/Ib30BaTe/IeM, OCHOBHOM
THII JaHHBIX U CIIMCOK S13bIKOB, KOTOPBIE IO/ 1€ PKUBAIOTCS IT0JIb30BaTesieM. IToc/ieHIe 1Ba HUC-
T0/Tb3YIOTCS /ISl PeH/IepHHTa CO00IeHui 13 FormMessage fiist MOAJeP>KKH UHTePHALMOHA/IH-
3auuu (ogpobHee 06 3TOM HIKe).

* MoHaga Writer otciexxuBaeT Enctype. st bopmbl 3HaueHue Bcerza Oyaer UrlEncoded, 3a
WCK/TIOUEHHEM CJTyYasi, KOr/ia IPUCYTCTBYET TI0JIe [/ 3arpy3Ku datina. Torja 6yaeT UCob30-
BaHO 3HaueHue Multipart.

* MoHajia State XpaHUT CO3/laHHbIE UMEHA U UAEHTU(PHUKATOPHI /IJIS ITOJIeH.
®opma AForm yCTpoeHa MOXmKUM 00pa3oM. OfHaKO, eCTh HECKOJIBKO BaXKHBIX Pa3/TUUUii:

* OHa reHepupyeT CIMCOK 3HayeHuil Tuna FieldView, UCro/b3yeMble /1Sl OTCI€XUBAHUS, UTO
OyzeT 1okKa3aHo TOJ/Ib30BaTe 0. DTO MO3BOJISIET HaM OTIePUPOBaTh abCTpakuel 0ToOpaKeHUsI
¢dopm, BIOMpasi COOTBETCTBYIOLIYIO (PyHKLIUIO /i1 OTPUCOBKY €& Ha CTpaHHLIe B CaMOM KOHIIe.
Bo BBezieHnM MbI UCII0/Ib30Bau renderDivs, KoTopasi co34aéT cBsi3Ky TeroB div. [IBa fpyrux
BapuaHTa: renderBootstrap u renderTable.

* Y Heé HeT 3K3eMIuisipa Monad. 3azaua Applicative 3ak/irodaeTcsi B TOM, UTOOBI TIO3BOJIUTh
(hopMme BBITTOSTHUTHCS LIETMKOM, COOpaTh Kak MOKHO 00Jibiiie HHGOPMALVH, ¥ BbIZATh KOHEUHBIH
pe3ysbTaT. ITO He paboTaeT B KOHTeKCTe Monad.

FormInput eIngé mpolme: OHa BO3BpaLIaeT MO0 CIHCOK OLIMOOK, MO0 pe3ysibTar.

8.4. NpeoGpasoBaHue

«MUHYTOUKY », — CKakeTe Bbl. «BbI rOBOpUTe, UTO BO BBEJ,eHUH MCII0/Ib30Ba/IUCh allIUIMKaTUBHBIE
(bOpMEI, HO 51 yBEPEH, UTO CUTHATYpPa THIa yKa3biBaeT MForm. He Oy 1 OHM MOHAJMUeCKUMU?» . [1a,
BepHO, UTOroBast hopMa, KOTOPYIO MbI CO37ay, Obl1a MOHaAuueckoi. Ho Ha camoM [iejie TIpOM30IIIIO
BOT YTO: MbI IIpeo0Opa3oBasiy anruIMKaTUBHYI0 GOpMY B MOHAMYeCKYIO.

[ToBTOpIOCH, HAIllA I1e/Tb 3aK/II0UAeTCs] B TOM, YTOOBI IIOBTOPHO UCIIOB30BaTh KaK MOXKHO O0JiblIIe
KOZla ¥ MUHUMHU3UPOBaTh 4o GyHKUuid B API. A MoHauueckue GOpPMEI SB/SIOTCS O0siee MOILHBI-
MM, UeM allIKaTHBHEIE, I03TOMY, TPy00 rOBOPsI, BCE, UTO MOKET OBITh BBIP’KEHO alTTMKATUBHBIMU
¢dbopMamu, MOXKeT OBITH BBIPa)KEHO M MOHAZMUeCKUMU. ECTh fiBe 0CHOBHBIE (DYHKIMM, KOTOPbIe HAC
3meck BhIpyuaroT: aformToForm mpeobpa3syer yit00yi0 anmMKaTHBHYIO (GOpMy B MOHAJUUECKYIO, a
formToAForm mnpeobpasyeT orpe/eséHHble BUAbI MOHaJUUeCKMX (JOPM B UX aNrIMKaTUBHbIE BapH-
aHTBI.

«Emé MUHYTKy», — HacTauBaeTe Bbl. «5l He BHUJien HUKakux aformToForm!». DTo ToXXe BepHO.
@yukiwsA renderDivs nmo3aboTunack 06 3TOM /IS HaC.
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8.5. CospgaHue anniMKaTtuBHbIX (hopm

Teneps, korza 51 (Hazierochb) yOesusT Bac, UTo BO BBeJIEHUH MBI J€HCTBUTEILHO UMeNH [Iefo C arl-
I/IMKaTUBHBIMU (hopMaMy, faBaiiTe MONbITaeMcs MOHATh, KaK OHU co3zarorcsd. Hauném ¢ npocroro
npumepa:

data Car = Car
{ carModel :: Text
, carYear :: Int

}

deriving Show

carAForm :: AForm Handler Car
carAForm = Car
<$> areq textField ”“Model” Nothing
<*> areq intField "Year” Nothing

carForm :: Html -> MForm Handler (FormResult Car, Widget)
carForm = renderTable carAForm

3mech MBI SIBHBIM 00pa30M pa3esTiiiv anfuIMKaTUBHBIE U MOHaguueckye GopMel. B carAForm Mbl
WCII0/Ib30Ba/I OIepaTopel <$> U <*>. JTO He JOJUKHO YAUBIATH; OHU IIOUTH BCErZa WCIOJIb3YIOTCS
B KOJle, MCIO/Ib3YIOIleM anTIMKaTUBHBIA CTH/Ib. Takke y HAac M0 OFHOW CTPOUKe /IS KaXKJ 01 3arucH
Hallero TUMa JaHHbIX Car. BeposAiTHO, Takxe He yAMBJISeT, UYTO Mbl UCIIO/b30BaIu textField ana
3aMucy € TANoOM Text ¥ intField paja 3anucu ¢ Turnom Int.

[Hagaiite B3risiHeM nobmke Ha ¢yHKOUIO areqd. E€ (ynpoiéHHas) curHatypa tuna — Field [
a -> FieldSettings -> Maybe a -> AForm a.IlepBbIif aprymeHT onpe/iessieT TUIT JaHHBIX T10-
JisI, KaK ero pa30uparh U Kak oTobpaxkatk. Creayroluit aprymenT, FieldSettings, JaéT HaM MeTKY,
TIOZICKa3Ky, UMs U ueHTU(dUKaTop rnoss. B faHHOM ciyuae, Mbl UCII0/Ib3YEM BblIllle YIIOMSHYTBIN 3K-
3eMIuisgp IsString g FieldSettings.

A uto c Maybe a? DTOT aprymeHT [JaéT HaM HeoOsi3aTeslbHOE 3HaueHWe 1Mo ymosdaHuto. Hampu-
Mep, eCJTH MBI XOTUM, YTOOBI Hallla popMa TIOJCTaB/IsiIa AJIs FoJa MAllMHEI 3HAUeHHe TI0 YMOJTUaHHUEO
«2007», MbI Oyziem ucronb3oBath areq intField ”Year” (Just 2007). MbI Jake MOXEM IOJ-
HATHCSI Ha YPOBEHb BBILIE, U MTOYYUTE (hOpMy, KOTOpasi IPHUHUMAeT HeoOsi3aTe /TbHBIN apryMeHT, 3ajia-
IOLLMM 3HaueHusi 110 YMOTYaHUIO.

carAForm :: Maybe Car -> AForm Handler Car
carAForm mcar = Car

<$> areq textField ”“Model” (carModel <$> mcar)
<*> areq intField "Year” (carYear <$> mcar)

8.5.1. Heo6s3aTenbHbIe Nons

I[TpeamosnokuM, UYTo HaM HY’>KHO HeoOs13aTesibHOe T1071e (HamprMep, [BeT MalvHBl). Beé uto HyX-
HO — 3TO BOCIIO/Ib30BaThCs (PyHKIMel aopt.
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carAForm :: AForm Handler Car
carAForm = Car
<$> areq textField "Model” Nothing
<*> areq intField "Year” Nothing
<*> aopt textField "Color” Nothing

Kak 11 B ciyuae 00si3aTeIbHBIX TOJIEH, TIOC/IeJHAI apryMeHT — HeoOsi3aTelbHOe 3HaueHue 110 YMOJI-
yaHuto. B utore, TyT nonyuaeTcs fBoitHOe o6opaurBaHue B Maybe. 3TO MOXeT TI0Ka3aTbCsl Upe3Mep-
HBIM, HO CYIL[eCTBEHHO YIIPOIIaeT HallMCaHHe Kozia, KOTOPBIH IPUHIMAaeT B KaueCTBe HeoOs13aTe/TbHOTO
napamMeTrpa (opMy €O 3HauUeHUsIMU 10 YMOJIUAHUIO, KaK B CIeAyIOLIeM MpUMepe.

carAForm :: Maybe Car -> AForm Handler Car
carAForm mcar = Car
<$> areq textField "Model” (carModel <$> mcar)
<*> areq intField ”Year” (carYear <$> mcar)
<*> aopt textField "Color” (carColor <$> mcar)

carForm :: Html -> MForm Handler (FormResult Car, Widget)
carForm = renderTable $ carAForm $ Just $ Car "Forte” 2010 $ Just "gray”

8.6. Bannpgauus

Kaxk MbI MO>keM c/iesiaTh, yToOBI Hallla popma IpUHKMMaJIa TOJILKO MallliHbI, Co3aHHbIe Tiocie 1990
roga? Ecym BBl IOMHUTE, MBI TOBOPW/IU BhIIe, uyTO Field cam mo cebe comep>XUT UHGOOPMALIUIO O
TOM, UTO NpeficTaB/sieT co60M KoppekTHOe 3HaueHUe. To ecTk, BCE UTO HaM HaJ0 CJielaTh — 3TO Ha-
TvicaTh HOBLIN Field, BepHO? D10 OyzieT HECKOJIBKO YTOMUTEIbHO. BMecTo 3Toro, faBaiiTe M3MeHUM
yKe CyllleCTByoLLee II0Je.

carAForm :: Maybe Car -> AForm Handler Car
carAForm mcar = Car
<$> areq textField "Model” (carModel <$> mcar)
<*> areq carYearField "Year” (carYear <$> mcar)
<*> aopt textField "Color” (carColor <$> mcar)
where
errorMessage :: Text

errorMessage = ”"Bawa_MawnHa MepecuypcTapa, _KynuTte HoByw!”

carYearField = check validateYear intField

validateYear y
| y < 1990 = Left errorMessage
| otherwise = Right y




92 I'naBa 8. dPopmsbl

Xwutpocts B ¢yHKUuM check. OHa npuHnMaet ¢yHKumio (validateYear), KoTopasi Bo3BpalaeT
6o coobiuenye 06 ommbke, 1160 MOAUPULIMPOBAHHOE 3HAYEHUE M01s1. B 3TOM nprMepe, MbI BooO11Ie
He M3MeHs/IH 3HaueHue. DTO CaMblii YaCThIl C/Tydyail UCITO/Ib30BaHus. M Tak Kak 3TOT BH[, IIPOBEPKU
JIOBOJILHO PACMPOCTPAHEH, Y HAC eCTh COKPAIlleHHe:

carYearField = checkBool (>= 1990) errorMessage intField !

®yHkMs checkBool nMpyUHUMaeT /iBa TlapamMeTpa: YCIO0BHe, KOTOPOe AOJDKHO OBITh BHITIOIHEHO, U
coobirienre 06 ommbKe, KOTOpoe CaeAyeT 0TOOPA3UTD B CIyyae HEBBITIOTHEHUSI.
BbI MOIIM 3aMeTUTE SIBHOE yKa3aHue Text B CUrHaType Tura QyHKUUM er rorMessage. [1pu
ucrosb3oBaHuK pacuupenusi OverloadedStrings 3to HeoOxoaumo. UToObI TOALEP>KHUBATh
VHTepHALIOHATN3aLIHI0, COOOIIeHHsI MOT'YT IMEeTh MHOKeCTBO Pa3/IuuHbIX TUIOB, 1y GHC
HeT BO3MOXHOCTH OTIpe/ie/INTh, Kakoi 3K3eMIuisip IsString Bam HysKeH.

JTO0 3aMeuare/ibHO — TapaHTUPOBAaTh, UTO Hallla MalllMHA He OueHb CTapas. A ec/id Mbl XOTUM y0e-
JWTBCS B TOM, UTO YKa3aHHBIH rof] He u3 Oyayiero? UToObI MOMYUUTh TEKYLHN T0fl, HaM IoTpefdyeTcst
BBITIOJTHUTH [IeMCTBHe BBOJA/BhIBOA. [1/1s TaKMX C/TydaeB HaM roTpebyeTcst pyHKLus checkM, koTopast
T103BOJIsieT HallleMy NIPOBEPOUHOMY KOZY BBIIO/IHATH IIPOX3BOJIbHbIE JeHCTBYUA:

carYearField = checkM inPast $ checkBool (>= 1990) errorMessage intField

inPast y = do
thisYear <- 1iftIO getCurrentYear
return $ if y <= thisYear
then Right y
else Left ("Y_Bac_ecTb MawnHa_BpemeHu!” :: Text)

getCurrentYear :: IO Int
getCurrentYear = do
now <- getCurrentTime
let today = utctDay now
let (year, _, _) = toGregorian today
return $ fromInteger year

OyHKUUA inPast BepHET pesysbrar Tuna Either B MoHaze Handler. Mel ucnionb3yem 1iftIO O
getCurrentYear, 4ToObl TOJyUUTh TEKYIIWH TOf, ¥ 3aTeM CpPaBHMBAeM ero C IofioM, YKa3aHHBIM
ross3o0BaresieM. Taxoke oOpariTe BHUMaHHe, Kak Mbl MOKEM CBSI3bIBaTh BMeCTe HeCKOJIbKO Bajvza-
TOPOB.

Tak Kak Bamuzgatop checkM paboraet B MOHajie Handler, OH MMeeT JJOCTYIT KO BCEM Orle-
paLusiM, KOTOpble BbI MO)KeTe OOBIUHO BBITIOMHATE B Yesod. OTO 0COoGeHHO MOe3HO [jis
BBITIO/THEHUSI OTlepaliiii ¢ 6a30i JaHHBIX, KOTOpBIe MBI PACCMOTPUM B I71aBe Persistent.

8.7. NMonga nocnoxHee

Harue momne AJIA BBOZja LIBE€TA XOpolilee, HO He COBCEM JPY>KeCTBEHHOE I10/Ib30BaTe/Iro. YTO MBI XOTUM
Ha CaMOM JeJjie — 3TO BbIHa,E[aI-OI.L[I/II';I CIIMCOK.
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data Car = Car
{ carModel :: Text
, carYear :: Int
, carColor :: Maybe Color

}

deriving Show

data Color = Red | Blue | Gray | Black
deriving (Show, Eq, Enum, Bounded)

carAForm :: Maybe Car -> AForm Handler Car

carAForm mcar = Car
<$> areq textField "”Model” (carModel <$> mcar)
<*> areq carYearField "Year” (carYear <$> mcar)
<*> aopt (selectFieldList colors) ”Color” (carColor <$> mcar)

where

colors :: [(Text, Color)]
colors = [(”"Red”, Red), (”"Blue”, Blue), ("Gray”, Gray), (”Black”, Black)]

®yHkus selectFieldList nprHUMaeT criuMcok nap. [1epBeiid 31eMeHT napbl — 3TO TEKCT, KOTO-
PbIif 0TOOpA3UTCs MOJIH30BATEI0 B BHIMAZAIOIIEM CITUCKE, a BTOPBIM 3JIEMEHTOM SIB/ISIETCS COOTBET-
cTBytoliee 3HaueHue Haskell. KoHeuHo, Koz, BbIllle BBIVIAUT TOBTOPSIOLIMMCS; Mbl MOYKEM TIO/TyUUTh
TOT ’Ke pe3yJ/IbTaT BOCII0/Ib30BaBIINCh 3K3eMIUIIpaMy Enum 1 Bounded, kotopsie GHC aBTOMaTnuecku
BBIBOJUT JI/1s1 HAC.

colors = map (pack . show &&& id) $ [minBound..maxBound] !

WutepBan [minBound. .maxBound] faéT HaMm CITMCOK BCEX OTJIMYHBIX APYT OT IpyTa 3HaUeHU Th-
na Color. Msl 3aTeM mpuMeHsieM map U &&& (Tak Ha3bIBaeMbId «orepatop pas3BeTBieHHus» (fan-out

operator)), TIpeBpailjasi ero B CITMCOK T1ap.
HekoTopsble /itoji1 TIpeIIOUMTal0T BhIMaJaroluM CIIMCKaM IepekmodaTteny. K cyacTbio, 3T0 u3Me-
HeHHe B OJJHO CJIOBO.

carAForm = Car
<$> areq textField "Model” Nothing

<*> areq intField "Year” Nothing
<*> aopt (radioFieldList colors) "Color” Nothing

8.8. BbinonHeHune copm

B kakoii-ToO MOMEHT y HaC BO3HHKHET HeoOXOJMMOCTh BOCIIOB30BaThCS HALIUMHK MPEKPacHBIMU
¢dbopMamu U MOYYUTh HEKOTOPbIe pe3y/ibTaThl. [ 3TOro B HallleM pacropsKeHHWH eCTb LiefbIid psif
pasynuHbIX (GYHKIMH, KaK/ast U3 KOTOPbIX UMeeT CBOé Ha3HaueHue. 51 Npoiych 1o BceM, HauMHasi C
CaMbIX pacripoCTPaHEHHbIX.
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runFormPost
@DyHKIUs BBITIOIHUT Barly ¢Gopmy c robeivMu ripegoctapieHHbIME POST napamerpamu. Eciu
3aripoc He siBisercss POST—-3anpocoM, BepHET FormMissing. @yHKIMS aBTOMaTUUeCKH BCTaB-
JsieT MapKep 6e3omacHocTH (security token) B BUie CKPBITOTO TOJIs [IJ1s1 TIPeAYTIPEXIeH st KpOoCC-
caliTOBBIX (CSRFE) aTak.

runFormGet
Amnanor runFormPost gyt GET-mapameTpoB. UToOBI OT/IMUNUTE OOBIUHYIO 3arpy3Ky CTpPaHH-
upl uepe3 GET ot ornipaBku GET ¢dopMbl, BK/ItodaeT B OpMy AOTOTHUTEEHOE CKPBITOE TI0-
Jie _hasdata. U, B ominure oT runFormPost, He COZlep’KUT 3alliUThl OT KPOCC-CAUTOBBIX aTak.

runFormPostNoToken
To e uTO ¥ runFormPost, HO He BK/TtouaeT (U1K He TpebyeT) Mapkepa 6e3onacHoctd CSRF.

generateFormPost
BwmecTo npuBssky K cyiiectBytomyum POST nmapamerpam, AelicTByeT Tak, OyATo uxX HeT. MoxeT
OBITH I1071€3Ha, KOI7ja BaM HY>KHO CreHepHpOBaTh HOBYIO (DOPMY TOC/Ie TOTO, KaK Ipe/bIayIast
ObL7a OTIIpaB/ieHa, HarpUMep, B MacTepe GopwM.

generateFormGet
To e uto u generateFormPost, Ho gy GET.

Twurn Bo3BpalljaeMoro 3HaueHusi epBbIx TPEX yHKUMH — ( (FormResult a, Widget), Enctype).
wWidget yke OyZeT BK/IIOUATh JIFOObIe OIIMOKY BalMAAL[MK U PaHee OTIPAB/IeHHbIE 3HAUEHUS].

8.9. NHTepHaunoHannsauyua

B 370l r/1aBe y>xe ObI/I0 HECKO/ILKO CChIIOK Ha MHTE€PHAI[MOHAMM3aLMI0. JTa TeMa nojipoOHee ocBe-
1IfeHa B CBOei COGCTBEHHO [71aBd, HO, TaK Kak OHa MMeeT Iy6oKoe BIUsHUe Ha yesod - form, s XoTen
[laTh KpaTKuii 0630p. Viest moamep)kKK1 HHTepHAIMOHAMM3al MK B Yesod COCTOUT B TOM, YTOOBI UMETh
THITBI JAHHBIX ZIJ151 PeICTaB/IeHus cooOteHni. Kaxxpiii caliT MOXKeT UMeTh 3K3eMIsIp RenderMessage
/IS KOHKPETHOI'O THIIA IJaHHbIX, KOTOPBI OyJeT rnepeBoJuTh COODIIIeHHe B COOTBETCTBUM CO CTICKOM
SI3BIKOB, IIPUHUMAaEMBbIX K/THeHTOM. Kak pe3ysibTart, eCTh HeCKOTbKO MOMEHTOB, O KOTOPBIX BaM CJIe/[yeT
3HaTh:

o JInst KaKAOro caiiTa aBTOMAaTHUeCKU CO3/1aéTcs 3K3eMIuisip RenderMessage it Tumna Text,
TaK UTO Bbl MOXKETE MPOCTO MCI0J/Ib30BaTh MPOCThIE CTPOKU, €C/U He 3a00TUTECh O TO/IePK-
Ke WHTepHaryoHanu3anuy. OJJHako, BAM HU3peika MOXKET MOTPeb0BaThCS MCIIOMb30BATh SIBHbIE
CUTHATYPhI THIIOB.

* Bce coobienus B yesod - form BEIpaXaroTcsi B TepMUHAX THTIA JaHHBIX FormMessage. ITosTo-
MY, [JIs1 ICTIONb30BaHuUs yesod - form BaM Hy)KeH COOTBETCTBYIOIIMH 3K3eMILISIp RenderMessage.
IMpocras peanu3anys, KOTopasi KCIOJIB3YeT aHIIMACKUI BapUaHT TIepeBozia 1o YMOTYaHuUIo, Oy-
JleT BBITTIAZETh TaK:

3http ://en.wikipedia.org/wiki/Cross-site_request_forgery


http://en.wikipedia.org/wiki/Cross-site_request_forgery
http://en.wikipedia.org/wiki/Cross-site_request_forgery
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instance RenderMessage App FormMessage where

renderMessage _ _ = defaultFormMessage

Takoii SK3eMIUIAPp aBTOMATUYE€CKH MPeA0CTaB/ISAETCA KAPKaCOM cauTa.

8.10. MoHagu4yeckue opmbl

3auacTyto, rpocTast BEpcTKa GopM [JOCTaTOYHA, U TYT alll/IMKaTUBHbIe GOPMEbI peBOCXoAHbI. VIHO-
T7ia, OHAKO, BBl 3aXOTUTE TOTYUUTh O0Jiee HacTpauBaeMbIi B/ Ballieli (popmebl.

[IpHBeT, MEHH 30BYT |Maiikn CHoMMaH M MHE |26 (¥ JeT. | MNpeacTaBuTbcs |

Puc. 8.1.: HecranzmaptHasi BEpCTKa (popMbI

B Takux ciyuasx ciefyeT UCIoIb30BaTh MOHaAWdecKue hopmbl. OHM HECKOTBKO 6071ee MHOTOC/IOB-
HBI, YeM UX alllJIMKaTUBHbIE POZCTBEHHUKU, HO 3Ta MHOTOC/JIOBHOCTb MO3BOJIsSIeT BaM IOIYUYMUTh M0JI-
HBIH KOHTPOJIb Hafl TeM, Kak opMa OyzeTt BhIrvisifeTb. UTOOBI TOMyUUTh TakKyko Xe GopMmy, Kak Mpu-
Be/|EHHasI BBILLIe, MbI MOIVIM ObI HAIMCATh YTO-TO TIOJOOHOE CIIeAyIOIIeMY:

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-3}

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-3}

{-# LANGUAGE TypeFamilies #-3
import Control.Applicative

import Data.Text (Text)
import Yesod

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

1]

instance Yesod App

instance RenderMessage App FormMessage where

renderMessage = defaultFormMessage

data Person = Person
{ personName :: Text
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, personAge :: Int

}

deriving Show

personForm :: Html -> MForm Handler (FormResult Person, Widget)
personForm extra = do
(nameRes, nameView) <- mreq textField "3To He mucnonb3yetca” Nothing
(ageRes, ageView) <- mreq intField "W 31O TOXe” Nothing
let personRes = Person <$> nameRes <*> ageRes
let widget = do

towidget
[lucius|
##{fvId ageView} {
width: 3em;
}
1]
[whamlet |
#{extra}
<p>

NpuBeT, MeHs 30BYT #

A{fvInput nameView}

\ 1 MHe #

AN{fvInput ageView}

\ net. #

<input type=submit value="MNpegcTaButbCca”>

]

return (personRes, widget)

getHomeR :: Handler Html
getHomeR = do
((res, widget), enctype) <- runFormGet personForm
defaultLayout
[whamlet |
<p>Pe3ynbTat: #{show res}
<form enctype=#{enctype}>
Nwidget}
]

main :: IO ()
main = warp 3000 App

monadic-forms.hs

IMomo6HO anmuIMKaTHBHOM (GDYHKIMK ared Mbl UCTIO/L3YeM mreq /i MOHazuueckux dopm. (U, ko-



8.11. dopMsbl BBOZA JaHHBIX 97

HEUYHO, eCTb mopt i HeoOs13aTeNbHBIX Tosiel). Ho 37ech eCTh CyI[eCTBEHHOE pasinyue: mreq Bo3-
BpalljaeT HaM Tapy 3HaueHuil. BMecTo CKpbITUs 3HaueHUs Tura FieldView ¥ aBTOMaTUueCKOU ero
BCTaBKHU B BU/I)KeT, Mbl TI0/Ty4aeM yIipaB/ieHre BCTaBKOM 10 CBOEMY YCMOTPEHHUIO.

Tun panHbIX FieldView comepXuT psf 3anucedt ¢ nHbopmalye o none dopmbel. Camasi BaXKHast
13 HuX — fvInput, KoTopas U ecTb pakThyeckoe 1osie ¢opmbl. B 3TOM npuMepe Mbl TaKkKe UCIIOJTb-
30BasM fvId, KoTopas Bo3BpaijaeT Ham HTML atpubyT id Tera input. B Hariem npumepe Mbl eé
WCII0/Tb30BaH, YTOOBI 3a/1aTh IHUPHHY TTOJIS.

Bac, HaBepHOe, MHTEpeCYyeT, UTOo 3TO 3a 3HaUeHHs1 «ITO He UCIOJb3yeTCsi» U «U 310 ToKe». DyHK-
LIS mreq MPYHMMaeT BTOPbIM apr'yMeHTOM 3HaueHue Tvra FieldSettings. Tak kak gjsi FieldSettings
CyllleCTByeT 3K3eMIUIsIp IsString, Takue CTPOKU [0 CYyTH PACKPBIBAKOTCS KOMITU/IITOPOM B:

fromString ”“3To_He mcnonb3lyetcsa” == FieldSettings
{ fsLabel = "3To_ He_mcnonb3yetca”
, fsTooltip = Nothing
, FsId = Nothing
, fsName = Nothing
, fsClass = []

B ciyuae anmvkatvBHBIX (hopM, 3HaueHust fsLabel u fsTooltip uconp30BaMMCh MPU TIOCTPO-
enud HTML. B ciyuae ke MoHaguueckux ¢opM, Yesod He reHepupyeT A Hac HUKakux HTML-
00EPTOK, U [I03TOMY 3TH 3HAUEHHsI UTHOPUPYIOTCS. OZIHAKO, MBI XpDAHUM MapameTp Thra FieldSettings,
YTOOBI TTO3BOTUTDL BaM IPH YKeJIaHUH NepeoripeesaTh aTpuOyThl 1d ¥ name BallKX IOJTEH.

Ewié onH uHTepecHsIli MOMEHT — 3HaueHue extra. ®@opmbl Tinia GET no6aBmsttor rosie st 060-
3HayeHwus1 0TrpaBKy, a POST ¢opMel 706aBIsIOT TPHU3HAK Oe30MacHOCTH /I TPeYTIPEXKAeHHs KpOCC-
CalTOBBIX aTak. Ec/u Bbl He BK/IIOUMTE 3TO JOTIOJHUTEIbHOE CKPBITOE T10J1e, TO OTIIPaBKa (JopM 3aKOH-
UUTCS HeyZauei.

Bcé ocranbHOe [OBOJIBHO-TAaKU TPUBUAIBHO. MBI CO3/aéM Hallle 3HaueHWe personRes U3 3Haue-
HU hameRes 1 ageRes, a 3aTeM BO3BpalllaeM KOPTEX, BK/IOUarOLL{1H [oTyueHHOe 3HaueHye TUra Person
U BUIKeT 47151 popmel. A B QyHKLMM getHomeR BCE TakxKe, KaK Jijisl allll/TMKaTUBHON ¢opMel. B peii-
CTBUTEILHOCTH, BB MOIIM ObI 3aMeHUTHh MOHAIUeCKYI0 ()OpMY Ha alTuUTHKATUBHYIO, ¥ KOZ, BCE PAaBHO
pabotai 65l

8.11. ®opwmbl BBOAA AaHHbIX

AnmnvKaTUBHbBIE U MOHauecKye GopMbI BBITIOIHSIOT Kak reHeparuto HTML, Tak u pa36op jgaH-
HBIX. VIHOT/Ia BAM HY>KHO TOJIBKO TOC/Ie[iHee, HAlpUMep, KOrjia Iyje-To y>Ke co3jaHa (opMa, Win eciu
BbI XOTUTE T€HEpUPOBaTh (POPMY AMHAMUUECKU, UCTIONb3ys Javascript. B 3TUX cydasx BaM NIPUTO/ST-
cst opMBI BBO/IA IaHHBIX.

OHU aHa/IOTMYHBI arnr/IMKaTUBHBIM U MOHaJW4YeCKUM C HEKOTOPBIMU Pa3/InursIMU:

* Bri ucnonisdyere runInputPost u runInputGet.

* Bbl ncrionbsyete ireq u iopt. OTH (QyHKLMM Terepb NPUHUMAIOT TOAbKO 2 apryMeHTa: TUII
paccMmarpyBaeMoro 1oJisi ¥ ero ums (T.e. 3HaueHne HTML arpubyTta name).
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« Tlocse BhinosHeHus (popMbl, OHa Bo3BpalljaeT 3HaueHHe. OHa He BO3BpalljaeT BU/KeT WX TUII
KOZMPOBKH.

* B cyuae omm00K MpOBePKU JJAHHBIX, BO3BPAIIAeTCsl CTPAHMUIIA C CO001eHreM 00 o1MbKe «HeKop-
pekTHbIe apryMmeHTHI (invalid arguments)».

BbI MoxeTe rnepenucaTh NpeAblAYyLUi MPUMep C MOMOLb0 (GopM BBOZa JaHHBIX. OfHAKO, CTOUT
3aMeTUTh, UTO 3Ta BEPCHSI MeHee JPyKeCTBEHHaA TM0Jib30BaTemo. Ec/ii BbI OMyCTUTE OMMOKY TIpH
3aI0/IHEHUH alTIMKaTUBHOM UM MOHAaZiYeCKoM (hOpMBI, TO Bbl BePHETECH Ha TY )Ke CTPaHML]y C paHee
BBe/IEHHBIMU JJaHHBIMH, a co001ieHHe 00 omMOKe yKa)keT, UTo HaZilo UCTIPaBUTh. [Ipy UCIOMb30BaHUM
(opM BBOZIA [JaHHBIX ITO/Ib30BaTeb MTOTYUHT MPOCTO coobIeHne 06 ommbKe.

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-3}

{-# LANGUAGE TypeFamilies #-3
import Control.Applicative

import Data.Text (Text)
import Yesod

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET
/input InputR GET

]

instance Yesod App

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage

data Person = Person
{ personName :: Text
, personAge :: Int

}

deriving Show

getHomeR :: Handler Html
getHomeR = defaultlLayout
[whamlet |
<form action=@{InputR}>
<p>
MeHsi 30BYT
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<input type=text name=name>

N MHe

<input type=text name=age>

neT.

<input type=submit value="MNpegcTaBuTbca”>

]

getInputR :: Handler Html
getInputR = do
person <- runInputGet $ Person
<$> ireq textField "name”
<*> ireq intField "age”
defaultLayout [whamlet|<p>#{show person}|]

main :: IO ()
main = warp 3000 App

input-forms.hs

8.12. Nonb3oBaTesnbCKue nons

[Tonst, kKoTOpBIe BCTPOeHHI B Yesod, ckopee BCETO MOKPOIOT OOJIBLIYIO YacTh BalllMX MOTpeOHOCTeH
Juist pabortel ¢ popmamu. Ho viHOTZIA BAM MOKeT MOHAZOOUTHCS UTO-TO Ooee CrielaIi3ipoBaHHOe.
K cuacTblo, BbI MOXKeTe CO37iaBaTh HOBbIe 1107151 B Yesod camocTositennbHO. KoHcTpykTOp Field mpu-
HUMaeT TpH 3HaueHus:: fieldParse MpUHUMaeT CIIMCOK 3HAYeHHH, OTITPABJIEHHBIX T10/Ib30BaTeseM, 1
BO3BpalljaeT OUH U3 TPEX pe3y/IbTaToB:

» CoobujeHure 06 ommbdKe B ciydae, eC/id MPOBepPKa JJaHHBIX 3aKOHUM/IACh Heyauei.
+ Pa3obpaHHOe 3HaueHue.
* Nothing, yka3bIBarolijee Ha TO, UTO JAaHHbIE He ObUTH TIPEJOCTAB/IEHbI.

[MocnemHuUiA Cilyuaii MOXKeT HeCKOJIBKO YAMBUTE. MOJKeT MoKa3aThb, YTo Yesod MO>KeT aBTOMaTH4YeCKH
MOHSATh, UTO UH(OPMALIMKU He ObLIO TIPeIOCTaBIeHO, eC/IM BXOJHOM CrTMCOK mycT. Ho Ha camoM fee,
AJIs1 HEKOTOPBIX TUIIOB rojien OTCYyTCTBHE ]HO6I>IX BXOAHBIX NAHHBIX SABJISAETCH, (baKTI/ILIECKI/I, KODPEKT-
HbIM 3HaueHHeM. DTaKKH, HapuMep, COOOIAI0T O COPOIIeHHOM COCTOSTHMH, TIOChIIast MyCTOM CITd-
COK.

U nouemy crimcok? He syunie mu Maybe? He Bcerga. B ciiyuae rpynmbl iaXkKKOB WM CITHUCKOB
C BO3MO)KHOCTBIO MHOYXKeCTBEHHOTO BbIOOpa y Bac OyZleT MHOXKECTBO BUPKETOB C OHWUM U TEM Ke
“MeHeM. MblI UCII0/1b3yeM 3TOT TPIOK B HALlleM IIPUMepe HIKe.

Bropas 3HaueHue B KOHCTPYKTOpe — 3T0 fieldView, koTopoe (pOpMUPYET BUIDKET [Jisi OTOOpaXke-
HUSI TI0/Tb30BaTei0. Y 3Tod (GyHKLUN TaKe apryMeHThI:

+ ArpubyrT id.
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* AtpubyT name.
* [Ipyruve TpoOU3BO/bHBIE aTPUOYTHI.

* Pesynbrar B Bufle 3HaueHusi Tuna Either. Byger cogepskars mibo HeoOpaboTaHHBIN BBOJ, (ecu
06paboTka He yzanach), 1100 ycrerHo obpaboTaHHoe 3HaueHHe. [Tosie intField — BeMKO-
JIETTHBIN TIPUMEp TOTOo, KaK 3To pabotaeT. Eciiu Bel BBesiéTe 42, pesynbraTtoM OyzeT Right 42.
Ho ecnu BBI BBefiéTe ueperiaxa, To pe3ynbrar Oyger Left “uvepenaxa”. DTo MO3BOJIUT BaM
3aro/IHUTD aTpubyT value Ballero tera input st OpraHU3aLUy TOC/IeJ0BaTeILHOTO M0JIb30-
BaTesIbCKOTo MHTepdeiica.

* 3HaueHue Turia Bool AJId 0603Haq8HI/I$[, SIBJIIETCSI JIU T10/1e 00s13aTe/IbHBIM.

[TocnefHul apryMeHT KOHCTpPYKTOpa — 3HaueHHe fieldEnctype. Eciu Bel UMeeTe [iefio ¢ 3arpys-
KoH (aiiioB, ZODKHO ObITH paBHO Multipart, B mpoTHBHOM ciiydae — UrlEncoded.

B kauecTBe MajieHbKOT0 IIpHMepa Mbl CO3/laJIM HOBBIM THII I10J151 — I10J1e /1S IO TBEPsKAeHUs [apo-
Jsisi. B HéM OyzieT iBa 3/ieMeHTa il BBOJA TeKcTa (00a C ofHUM U TeM yKe 3HauUeHWeM arpudyTa name), v
OHO OyzieT Bo3BpawaTh coobieHye 06 ommbdKe, eC/Ty ApoJTH He COBMAAIOT. 3aMeThTe, UTO B OT/IMUHe
oT OOJIBIIMHCTBA TI0/Iel, HOBOE TIoJie He TIpeJjoCTaB/isieT aTpulyThl value /s TeroB input, motomy
YTO Bbl HUKOT/AA He 3aXOTUTe OTIPABJATh 00PaTHO BBEIEHHBIN M0/Ib30BaTe/IeM MapoJib B cBoii HTML.

passwordConfirmField :: Field Handler Text
passwordConfirmField = Field
{ fieldParse = \rawvals _filevals ->
case rawVals of
[a, b]
| a == -> return $ Right $ Just a
| otherwise -> return $ Left "Naponu_He cosnagawTt”
[1 -> return $ Right Nothing
_ -> return $ Left "Bbl_A0/MXHbl BBECTU_06a_3Ha4YeHnsa"”
, fieldview = \idAttr nameAttr otherAttrs eResult isReq ->
[whamlet |
<input id=#{idAttr} name=#{nameAttr} *{otherAttrs} type=password>
<div>MoaTBeEpxaeHue:
<input id=#{idAttr}-confirm name=#{nameAttr} *{otherAttrs} [
type=password>
]
, fieldEnctype = UrlEncoded

}

getHomeR :: Handler Html
getHomeR = do
((res, widget), enctype) <- runFormGet $ renderDivs
$ areq passwordConfirmField ”Naponb” Nothing
defaultLayout
[whamlet |
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<p>Pe3ynbTaTt: #{show res}
<form enctype=#{enctype}>
Nwidget}
<input type=submit value="CmeHunTb_naponb”>

8.13. 3HaueHus, npuxopdilme He OT Nonb3oBarTesns

[MpencraBbTe cebe, UTO BHI MUIINTE MIPUIOKEHHUE 151 pa3MellieHus 6/I0TOB U XOTUTe CZesaTh GopMy
/1A BBOJZIA TI0/Tb30BaTe IsIMU coo0iieHus B 6yior. CoobirieHue 6/10ra OyzieT cofiepKaTh UeThIpe 31eMeHTa:

* 3aroyioBOK.

* Copepxxumoe B Buge HTML.
* Upentudurkarop aBTOpa.
 [lata myO/siMKaruu.

MbI XOTHM, YTOOBI TIO/Tb30BaTe b BBOAWII TOJILKO MEPBLIE [Ba 3HaUeHUs. VgeHTU(hHUKaTOp Mo/Ib30-
BaTessl JO/DKEH OMpeJieNisiTbCsl aBTOMaTUUeCKH I10 pe3ysibTaTaM ayTeHTU(UKalUY Mo/b3oBaress (3Ty
TeMy MBI elllé He paCCMaTpPUBan), a AJIsl AAThl My O/TMKALIUY JOJDKHO MCTIONb30BaThCS TEKYILee BpeMsi.
Borpoc, Kak HaM COXpaHWUTb NTPOCTOM ar/IMKAaTHBHbBIN CHHTAKCUC U B TO Ke BpeMs M0JIyYUTh 3Haue-
HUs1, KOTOpbIe He BBOZSITCS 10J/Ib30BareneM?

OTBeT: UCMO/B3Ys /iBe BCIIOMOrare/ibHble (yHKLMH:

® pure I103BOJIET 3aBEPHYTH IIPOCTOE 3HAUEHNME B 3HAUeHHe anrTHKaTUBHOM CI)OPMLI.

* 1ift mo3BossieT BBITIOHUTE TIPOU3BO/IBLHOE AeliCTBHEe MOHA/IbI Handler BHYTpPH alIuIMKaTHB-
HOY (OPMBEL.

[JaBaiiTe MOCMOTPUM Ha MPUMep UCIOIb30BaHUs 3TUX (DYHKLIWIA:

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-3

{-# LANGUAGE QuasiQuotes #-3

{-# LANGUAGE TemplateHaskell #-3}

{-# LANGUAGE TypeFamilies #-3
import Control.Applicative

import Data.Text (Text)
import Data.Time

import Yesod

-- B rnaBe 06 ayTeHTupuKkaumym paccMoTpum rno[pobHee
newtype UserId = UserId Int
deriving Show
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data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET POST

]

instance Yesod App

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage

type Form a = Html -> MForm Handler (FormResult a, Widget)

data Blog = Blog

{ blogTitle 11 Text

, blogContents :: Textarea
, blogUser 1! UserId

, blogPosted 11 UTCTime
}

deriving Show

form :: UserId -> Form Blog
form userId = renderDivs $ Blog
<$> areq textField ”3aronosok” Nothing
<*> areq textareaField "Cogepxumoe” Nothing
<*> pure userId
<*> 1ift (1iftIO getCurrentTime)

getHomeR :: Handler Html
getHomeR = do

let userlId = UserlId 5 -- onATb, CM. rsnaBy 06 ayTeHTupukaumu
((res, widget), enctype) <- runFormPost $ form userId
defaultLayout

[whamlet |

<p>Mpegblgywnin pesynbtaTt: #{show res}

<form method=post action=@{HomeR} enctype=#{enctype}>
N{widget}
<input type=submit>

1]

postHomeR :: Handler Html
postHomeR = getHomeR
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main :: IO ()
main = warp 3000 App

nonuser-values.hs

8.14. BbiBOAbI

®opwmebl B Yesod gensTcsi Ha TpU BUa. ANTIMKAaTHBHBIE UCTIO/Bb3YIOTCS Yallle BCero, Tak Kak pejjo-
CTaBJISIIOT KpacwBbIi nHTepdeiic u npoctoi As ucrnonb3oBanus API. MoHagnueckue GopMbl Jar0T
Oosibllie BO3MOXKHOCTEH, HO UX CJIOKHEe MCIO0/Ib30BaTh. @OpMbI BBOZA JaHHBIX TO/e3HBI, KOTJA BaM
HaZlo MMPOCTO NPUHSATL JJaHHbIE 110/1b30BaTeIs, He FeHePUPYS CJIOXKHBIX BU/KETOB.

13 kopobku Yesod npefocTaBiisieT HeCKOILKO Pa3/IMUHBIX TUTIOB ToJiel [yist GopM. [I/is UX UCTIOJThb-
30BaHUs BaM HeOOXO[IMO YKa3aThb BU7 (POPMBI U SIBMISIETCS JTU T10J1e 06s13aTe/TbHBIM WITH HeT. [71s1 3Tor0
eCTb ILIeCTh BCIIOMOraTe/bHbIX QYHKLUN: areq, aopt, mreq, mopt, ireq u iopt

®opmbl 06/1a1at0T 60/TBILION MOIIBI0. OHU MOTYT aBTOMAaTHUeCKH BCTaB/IATh KO, Ha Javascript, uro-
ObI 00/1ErYUTh BaM IOTyueHue Gosiee pUBIeKaTebHBIX 3/IEMEHTOB YIIPaB/IeHVsI, KaK, HAallpuMep, Ava-
Jior Bbibopa Aarel 3 6ubnuoreku jQuery Ul. dopMbI Tak)Ke TIOMTHOCTBIO TOTOBBI /ISl BK/IFOUEHUs UH-
TepHAIMOHATM3ALVH, TaK UTO BbI MOXKeTe TI0//[ep>KUBATh I100ansHoe coobIIiecTBO Mosib30Baresield. A
B ciiyyae Oosee crieriuuueckux moTpeGHOCTeH, BbI MOYKETe TPUBsA3aTh GYHKIUY BaTMALIUH JaHHBIX
JJ151 CYLLIeCTBYIOLIMX T0J1el, UK peasn30BaTh CBOE I10J1e «C UUCTOrO JIMCTay.



9. Ceccum

HTTP siBnisieTcst mpoToKooM 6e3 cocTosiHusl. Y1 XOTs1 HEKOTOPbIe pacCMaTpPHBAIOT 3TO KaK HeI0CTa-
TOK, ctopoHHHUKY RESTful Be6-pa3paboTKy BOCXBa/ISIFOT 3TO KaK IUIFOC. Besib Korjja coCTOsiHME OTCYT-
CTBYeT, Mbl aBTOMaTUUeCcKH IoyuyaeM HeKOTOpble TIperMylliecTBa, HarlpuMep, yTrpollleH’e MacIlTa-
OMpYyeMOCTH U KelllMpoBaHue. B 0011eM, Bbl MOXKETe TIPOBECTH MHOTO Tapasijiesiell ¢ HeM3MeHseMOU
nipupogoii Haskell.

Hackosnbko 310 Bo3MokHo, RESTful mpunokenusm ciefyeT u3beratb COXpaHEHHUsT COCTOSHUS C UH-
(dopmMarueii 0 B3auMofieliCTBUY C KiMeHToM. TeM He MeHee, MHOT/Ia 3TO Hen3bexkHo. Kmaccrueckum
TIPUMEPOM SIB/ISIETCS TakKask PyHKIMOHATBHOCTD, KakK KOP3UHa TOKYTIOK, HO U Jpyrue, 6o/ee 0ObIYHbBIE
B3aNMOZeICTBYs, Hartofobme o/pKHON 00paboTKY BXOZA B CHCTEMY, MOTYT OBITh 3HAUHTETbHO Y/IyU-
I1eHbl ITyTEéM MPABUIBHOTO UCIIOIb30BaHUSI CEeCCUM.

B 370l r71aBe omnuckIBaeTcs, Kak Yesod coXpaHsieT JaHHbIe CeCCHH, KaK BbI MOXKETe MOJTYYHTh JOCTYTI
K 5TUM JaHHBIM, @ TaKKe HeKOTOpble ClieljuasbHble (PyHKLMH, KOTOPbIe TIOMOTYT BaM UCI0/b30BaTh
CeCcCHU HaWITy4LIuM 00pa3om.

9.1. Clientsession

OJHUM U3 MEePBBIX TAKETOB, KOTOPbIE OTAENUIUCE OT Yesod, Obit clientsessionll. DtoT naker nc-
T0JIb3yeT MK poBaHue U TIOATIMCH JIJIsl XpaHeHUsI JaHHbIX B KyKU-(aiiax Ha ctopoHe KaveHTa. udg-
pOBaHHe MPeMsITCTBYeT U3yUeHUIO JaHHbIX 10JIb30BaTeseM, a MOANKCh FapaHTUPYeT, UTO CecCHs He
OblyIa HY 3aXBaueHa, HU M3MeHeHa.

Bo3morkHO, ¢ TOuku 3peHust 3¢(eKTUBHOCTH, XpaHeHue JIaHHbIX B KYKH 3BYUMT Kak I710Xast ufesl.
B KoHLIe KOHII0B, 3TO O3HauaeT, YTO JaHHbIe JO/DKHBI OTTIPAB/ATECS C KaXXAbIM 3arpocoM. OfHaKo Ha
TMIpaKTHKe, clientsession MOXKeT 3HAYUTE/IBHO Y/IYYLIUTh IPOM3BOANUTENHHOCTb.

st 06paboTKM 3ampoca He TpebyeTcst o6pamiaThest K 6a3e JaHHBIX HA CTOPOHE CepBepa.

* Jlerko MacmrabrMpoBaTh M0 TOPU30HTA/IN: KaXK/bIH 3aIpoC COAEP>KUT BCIO MHGOPMALHIO, HeoO-
XOIUMYIO [JIsI OTBETa.

» [nsi Toro uToOBI YMEHBIIUTE HAarpy3Ky Ha KaHajl, CAlThl MOTYT TPeJOCTaB/sATh CTaTHUeCKUi
KOHTEHT C OTZe/IbHOTO /IOMeHHOTO UMeHH, TaKuM 00pa3oM n3berasi OTIIPaBKU KyKU CeCCUH C
KaX[|bIM 3arlpOCOM.

CoxpaHeHue Merabaiit unbopmaLuu B ceccuu byieT 1ioxoi uzeeii. M mo3tomMy 60JBLIMHCTBO pe-
KOMEH/IaL[|il 110 peanu3alyii CecCrii He PeKOMEeHAYIOT TaKyk0 TPaKTHKY. Eciii BaM [1efiCTBUTETEHO

1http ://hackage.haskell.org/package/clientsession
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HY’KHO cOeperatb MHOTO JIaHHBIX /IS TI0/Ib30BaTe/Isl, TO JIy4llle XPaHUTh K/IIOYU [TOMCKAa B CECCHH, a
(akTHUeCcKye AaHHbIe B 6a3e JaHHBIX.

Bcé B3anmogeiicTBus c clientsession o6pabarsiBaeTcst BHyTpU Yesod, HO eCTb HECKOJIBKO MECT, I7ie
BBl MOYKeTe HEMHOT'O HACTPOUTh €T0 IOBeJleHNe.

9.2. YnpaBneHue ceccueii

[To ymomuanuro, Baiie Yesod mpuioxxeHre OyzieT MCIob30Bath clientsession it XpaHeHUs JaH-
HBIX Ceccu, noJstyyas kitou nmdposasus u3 aiina client-session-key.aes 1 ycraHaBnuBas /s
Cceccuy AByX4acoBoi TaiiM-ayT. (Ha 3aMéTKy: TaliM-ayT M3MepsieTCsi C MOMeHTa T0C/e[Hero 3arpoc
TI0/Tb30BaTesIsl K CaiTy, a He C MOMeHTa Co37aHus ceccud.) OfHaKO, 3TU YCTaHOBKU MOT'YT OBbITh U3Me-
HeHbI ITyTEM IepeorpejeneHus MeToga makeSessionBackend Kiacca TUIIOB Yesod.

[TepBbIii IPOCTOM MeTOZ TIepeoTpeiesieH st 3TOT0 MeTofla — IPOCTO OTK/IFOUUTDL PaboTy C ceccusi-
MHU; [/Is1 5TOTO BepHHTe U3 MeToga Nothing. Eciu Bammemy mpuioykeHur0 abco/mOTHO He TpeOyroTest
CeccHy, X OTK/TIOUeHre MOYKeT JaTh HebobIol IprpocT npousBoauTensHocTy. Ho 6yzsTe 0CcTOpOXK-
HBI TIPU OTK/IFOUEHUH: OHO TaKKe OTK/IFOUMT JIpyrhe BO3MOXXHOCTH, HallpUMep, 3alliUTy OT MOAJe/IKU
Kpocc-caiiToBbix 3anpocos (Cross-Site Request Forgery, CSRF).

instance Yesod App where
makeSessionBackend _ = return Nothing

[Jpyro#i pacnipocTpaHéHHBIN TOAXOA — W3MEHWTh MyTh K (paimy C K/IIOUOM WM 3HaueHHe TalM-
ayTa, HO TIPOJIOJDKUTh UCIIob30BaHue clientsession. B 3ToM ciiyuae, UCIo/b3yiTe BCIIOMOraTe/IbHYO
¢yukuuio defaultClientSessionBackend.

instance Yesod App where
makeSessionBackend _ = do
let minutes = 24 * 60 -- 1 day

filepath = "mykey.aes”
backend <- defaultClientSessionBackend minutes filepath

EcTb emmé HeckosbKo (DYHKIMIM, JAIOLMX TOUEUHOE yIpaBJieHHe KIMeHTCKUMH CeCCHUsIMH, HO OHU
pezko Tpebytorcsi. Eciti 3avHTepecoBamch, TIOCMOTPHTE JOKYMEHTALMIO /i1t MOAyns Yesod . Core.
Tak>xe BO3MOXKHA Peau3alys Jpyrux ¢popM paboThl C CeCCUAMM, HAPUMEp, CECCUU Ha CTOPOHE cep-
Bepa. Hacko/bKo MHe U3BECTHO, HA MOMEHT HalMCaHUs TaKKX peanr3aljuii HeT.

Ecimm ykasaHHBIN (aii ¢ K/IIouoM He CYIIeCTBYeT, OH OyZieT CO3[aH CO CreHepUPOBAHHBIM
cyTy4yaiiHbIM 00pa3oM KirouoM. I1py pa3BEPTLIBAaHUY BAILIETO MPUIOKEHHUS Ha H0eBYIO cpepy,
BaM CJieflyeT BKJIFOUaTh 3apaHee CO3/IaHHBIM KITiO4, MHaUye BCE CYIeCTBYIOIIMe ceccuu Oy-
IyT UHBa/TVPOBAHBI ITPH CO3JaHUH HOBOTO (haiiia C KJIFOUOM. JTO JKe BePHO U JIsl CTyyvast
UCII0/Ib30BaHMs KapKaca caiiTa.

9.3. Paoborta c ceccuelii

Kax u B GosbIHCTBe (hpeHAMBOPKOB, ceccusi B Yesod TipeficTaB/sieT coO0i XpaHU/THILE Tap KTod-
3HaueHue. basoBoe API ceccuu cBoAUTCA K ueTbIpéM GyHKLUsAM: lookupSession nosnyyaeT 3HadyeHHe
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It Ktroua (ecsid MeeTcst), getSession Bo3BpalljaeT BCE Maphl K/l0u/3HaueHre, setSession 3amaér
3HaueHue [ijis KJroua, a deleteSession ouuiaeT 3HaueHue [/l KJTHOUa.

{-# LANGUAGE OverloadedStrings #-3}

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-}

{-# LANGUAGE MultiParamTypeClasses #-}

import Control.Applicative ((<$>), (<*>))
import qualified Web.ClientSession as CS

import Yesod

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET POST

]

getHomeR :: Handler Html
getHomeR = do
sess <- getSession
defaultLayout
[whamlet |
<form method=post>
<input type=text name=key>
<input type=text name=val>
<input type=submit>
<hi>#{show sess}

1]

postHomeR :: Handler ()
postHomeR = do
(key, mval) <- runInputPost $ (,) <$> ireq textField "key” <*> iopt [
textField "val”
case mval of
Nothing -> deleteSession key
Just val -> setSession key val
1iftI0 $ print (key, mval)
redirect HomeR

instance Yesod App where
-- YcTaHaB/iuBaem TainiM-ayT ceccun B 1 MUHYTY, UYTOObl 06/1€r4nTh TecTupoBaHue
makeSessionBackend _ = do
backend <- defaultClientSessionBackend 1 "keyfile.aes”
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return $ Just backend

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage

main :: IO ()
main = warp 3000 App

session-example.hs

9.4. Coob6ueHun

OpHO U3 TpUMeHeHUH ceccuii — 3T0 coobirieHuss. OHM UCTIONB3YIOTCA, YTOOBI PELNTL OHY U3
0OBIYHBIX 33/jau B BebO-pa3paboTke: mob30BaTesb BoirosiHsgeT POST 3amnpoc, Be6-TipuiioxKeHue Jesia-
€T U3MEeHeHVs, a 3aTeM [JO/DKHO OOHOBpPeMeHHO TiepeHarpaBUTh 110/Ib30BaTesisi Ha HOBYIO CTPaHULY U
OTIIPaBUTE eMy coobirjeHre 06 ycrexe. (OTo u3BecTHO Kak Post/Redirect/Get).

Yesod mpepocTaBssieT napy GyHKLUN I peaM3aliid Takoro Mojxoja: setMessage CoOXpaHsieT
3HaUeHMeE B CeCcuy, a getMessage OfIHOBPEMEHHO CUMTHLIBAET TIOC/Ie[JHee 3HAYEHHe B CECCHU U OUH-
IIaeT CTapoe 3HaueHHe, YTOOBI OHO He 0TOOPasIIoCh ABKILL.

PekoMeH/TyeTCs BbI3bIBaTh getMessage B defaultlLayout, utoObl /tob0e JOCTYITHOE CooOIeH e
TIOKa3bIBaJI0Ch MOJIb30BaTe T HeMe/[TeHHO, 6e3 HeoOX0oqMOCTH ITOMHHTE O 100aB/IeHH BBI30Ba getMessage
B KaXk/IoM 00paboTuuke.

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-3}
{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell #-3}
{-# LANGUAGE TypeFamilies #-3
import Yesod

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET
/set-message SetMessageR POST

]

instance Yesod App where
defaultLayout widget = do
pc <- widgetToPageContent widget
mmsg <- getMessage
giveUrlRenderer
[hamlet |
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$doctype 5
<html>
<head>
<title>#{pageTitle pc}
N{pageHead pc}
<body>
$maybe msg <- mmsg
<p>Bawe coobueHue: #{msg}
~{pageBody pc}
1]

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage
getHomeR :: Handler Html
getHomeR = defaultLayout
[whamlet |
<form method=post action=@{SetMessageR}>
Moé coobueHne: #
<input type=text name=message>
<button>Moexanu

1]

postSetMessageR :: Handler ()

postSetMessageR = do
msg <- runInputPost $ ireq textField "“message”
setMessage $ toHtml msg
redirect HomeR

main :: IO ()
main = warp 3000 App

messages.hs

My message is: | Submit

Puc. 9.1.: TlepBasi 3arpy3ka CTpaHHIIbI, HET COOOILeHUs
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My message is: |This is a test Submit

Puc. 9.2.: HoBoe coobirieHre BBe/IeHO B TEKCTOBOE I10J1e

Y our message was: This is a test

My message is: Submit

Puc. 9.3.: TTocne ornipaBku (hOpMbI, COOOIIIEHHUE TOSIB/ISIETCS] B BEPXHEM YaCTH CTPAHULIBI

9.5. TNyHKT Ha3Ha4YeHus

He myTaiite c ¢unbsMoM yKacoB, IyHKT Ha3HaYeHHst — 3TO TeXHMKA, W3HaUaJbHO paspaboraHHast
[uist pperiMBOpKa ayTeHTH(pHKaLmK Yesod, HO MMerolias 6osiee IMPOKOe prMeHeHue. [TpeooxKiM,
T0/Ib30BaTe/Th 3alpalliiBaeT CTPaHHUIYy, Kotopasi TpebyeT ayreHTH(prKaluy. Eciy ronb3oBaresns elé
He BOLIET B CUCTEMY, BaM HY’KHO OTIIPaBUTh €r0 Ha CTPAHULy BXO7a. XOPOLIO MPOoAyMaHHOe Beb-
MIPUWIO’KEHUE 3aTeM omnpasum e20 oOpamHo Ha NepeoHaUaIbHO 3anpolleHHyro cmpanuyy. JTo To,
YTO Mbl Ha3blBaeM [TyHKTOM Ha3HaueHUsl.

OyHKIUsA redirectUltDest oTMpaBssieT M0/b30BaTeNsl B MyHKT Ha3HAueHWs], yCTaHOB/IEHHBINA B
€r0 CecCHy, OUMIIiasi 3TO 3HaueHue B ceccri. Tak ke oHa GepéT 3HaueHHe 10 YMOTUYaHHIO, B CJIy4ae,
eCJIM 3HaueHue MyHKTa Ha3HayeHusl He YCTaHOB/IeHO. /111 yCTaHOBKU CeCCUH, eCTb TPU BapyaHTa:

* setUltDest ycTaHaB/MBaeT MyHKT Ha3HaueHUs B JaHHbIA URL, KOTOPBIN MOXKeT ObITh MO0
TEeKCTOBBIM, 100 THUrobesonacHsiM URL.

* setUltDestCurrent ycTaHaB/IMBaeT IIyHKT Ha3HaueHUs B TeKyLuii 3anporieHHb URL.

* setUltDestReferer ycraHaBiMBaeT IyHKT Ha3HaueHWs HA OCHOBe 3arojioBka Referer (cTpa-
HUL[a, KOTOpas [IpMBeJia [10J/1b30BaTesisl Ha TeKYI[YI0 CTPaHULYy).

[JoromHuTenbHO ecTh GyHKIMS clearUltDest f1s yAaneHys MyHKTa Ha3HaueHUsl U3 CeCCUH, eC/d
OH TaM MPHUCYTCTBYET.

My message is: Submit

Puc. 9.4.: Tlocsie 06HOBeHUs, COOOLeHe OUHILIEHO
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[aBaiiTe paccMOTpUM HeOOJIBIION MprMep Tpu/okeHHst. OHO TTO3BOJIUT I10JIH30BATeIO 33/1aTh ero
UMsI B CECCHHU, a 3aTeéM CKaKeT eMy ero Mms C Jpyroro Mapipyta. Eciu ums emié He 6bU10 ycrTa-
HOBJIEHO, TI0JTb30BaTe/b Oy/leT TepeHarpaB/ieH Ha CTPaHWLy BBOJA UMEHH, C MyHKTOM Ha3HauyeHHs,
yCTaHOBJ/IEHHBIM B BO3BPaT K TeKYILlell cTpaHULe.

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell #-3
{-# LANGUAGE TypeFamilies #-}
import Yesod

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET
/setname SetNameR GET POST
/sayhello SayHelloR GET

]

instance Yesod App

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage
getHomeR :: Handler Html
getHomeR = defaultlLayout
[whamlet |
<p>
<a href=@{SetNameR}>Set your name
<p>
<a href=@{SayHelloR}>Say hello

-- 0T06pa3uTb Gopmy 47151 BBOZA WMEHU
getSetNameR :: Handler Html
getSetNameR = defaultLayout
[whamlet |
<form method=post>
My name is #
<input type=text name=name>
. H#
<input type=submit value="Set nhame”>
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]

-- JocTaTb yKalaHHO€ ro/ib30BaTesieM UMs

postSetNameR :: Handler ()

postSetNameR = do
-- lonyunTb yKa3aHHOe uMsI U YCTaHOBWUTb ero 4719 ceccuu
name <- runInputPost $ ireq textField "name”
setSession "name” name

-- [loc/ie TOro Kak Mbl MOJIyYU/IN WMMSI, repeHanpaBuTb B MYHKT Ha3Ha4deHus.
-- Ec/v NyHKT Ha3Ha4yeHusi He 3ajaH, 10 YMO/IHaHWi Harnpas/iIseM Ha fgomauiHiow [
cTpaHnyy

redirectUltDest HomeR

getSayHelloR :: Handler Html
getSayHelloR = do
-- Wyem 3Ha4YeHWe MMeHW YyCTaHOB/IEHHOE B CEccuu
mname <- lookupSession "name”
case mname of
Nothing -> do
-- Wms He 3agaHo, ycTaHaB/IMBAEM TEKYWow CTaHULy Kak
-- MYHKT Ha3Ha4YeHusi n rnepeHanpas/isieM Ha
-- CcTpaHuyy 3agaHus umeHu - SetName
setUltDestCurrent
setMessage "Pleasetell me_your name”
redirect SetNameR
Just name -> defaultLayout [whamlet|<p>Welcome #{name}|]

main :: IO ()
main = warp 3000 App

ultimate-destination.hs

9.6. BbiBOAbI

Ceccun — 3T0 BaXkHellllee CpeJiCTBO, C IOMOILLIBIO KOTOPOTO Mbl IIpeo/io/ieBaeM OTCYTCTBHE COCTO-
sausi B HTTP. Ho MBI He [0/DKHBI UCMIOMB30BaTh 3TOT aBApUHHBIN JIFOK BCSKUM pas, KOrja XOTUM:
OTCYTCTBHE COCTOSIHUM B BeO-TIPUIOXKEHHUSIX — 3TO XOpOLliee CBOWCTBO, U MBI JIO/DKHBI YBaXKaThb €T0,
KOI/]a 3TO BO3MOKHO. TeM He MeHee, eCTb OIpe/je/IéHHbIe C/Ty4yad, KOT/la Ba)KHO COXPaHATh HEKOTOpOe
COCTOsIHUE.

B Yesod ouens npoctoii API anst pabotsl ¢ ceccusimu. OH TpefjoCcTaB/sieT XpaHWIHILe Map KIHou-
3HauyeHHe, ¥ HeCKOTBKO YAO0OHBIX (GYHKUIHMH A1t paboThl C HUIMU JiIsl TUTIMYHBIX CLieHapHeB HCII0JIb30-
BaHus. [1py MPaBUILHOM KCIIO/Ib30BaHUH, C HeOOJIBILON HArPY3KOH, CeCCUM [IOJDKHBI OBITH CKPOMHOM
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YacThIO Balllel BeO-pa3paboTKH.
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B m1aBe ornvckiBaeTcs Bepcus 1.3 makera persistent. Byget o6HoBsieHa /1o Bepcuu 2.0 B cie-

Jyto11el utepaluy KHATH (orvchiBatoiieid Yesod 1.4).

@DOopMBI MPeICTaB/ISIOT COOOM TPaHUIY MeXXIy I0/Ib30BaTesIeM U MPUIoKeHHeM. [Ipyrasi rpaHuiia,
C KOTOpPOW HaM TMPUXOJUTCS UMETh /110, HaXOAWUTCS MeX/y MPUIOKeHHeM U XpaHWIHIeM. SBnseT-
cs1 i 310 Xpanunuie SQL 6a3o0it fanHbIX, YAML- wiv 6uHapHbIM (aiisiom, ckopee BCero, ypoBeHb
XpaHeHUs UCXOJHO He TIOHMMaeT THUIIbI JAHHBIX Balllero MPUI0KeHHs, U BaM MPUZETCS BBIMOTHSITE UX
npeobpa3oBanue. Persistent npefcrapniseT coboii oTBeT Yesod Ha Mpob6ieMy XpaHeHHsl JaHHBIX. OTO
YHUBEpCa/IbHbIN TUTIOOe30MacHbIN MHTepeic K XpaHuHIy AaHHbIX A Haskell.

Haskell nipesjjiaraeT MHOXXeCTBO pPa3/IMUHbIX TIPUBSI30K K 6a3aM JaHHBIX. OfHAKO OOJBIIMHCTBO U3
HUX UMeIOT cs1aboe Tpe/icTaB/ieHre 0 cxeMe 0a3bl JAHHBIX ¥ IOTOMY He 00eCIieunBaroT MoJie3HbIX CTa-
THUEeCKUX MPoBepoK. Kpome TOTo, OHY BBIHY KAAIOT ITPOTrPaMMUCTa UCTI0/Ib30BaTh API v TUTIBI JaHHBIX,
3aBHUCSIIMe OT KOHKPETHOM 6a3bl JaHHBIX.

YT0oOBI M30aBUTHCS OT 3THX NpobieM, nporpammuctamu Ha Haskell Oblia npeAnpuHATA MOMBITKA
noTy 60s1ee PeBOJTFOLIMOHHBIM Y TEM U CO3aTh XpaHWIIHIIE JaHHbBIX, crieuduuHoe A Haskell, Tem
CaMBIM TIOJTYYUB BO3MOXKHOCTb C JIETKOCTBIO XpaHUTB JIFo00# THr faHHbX Haskell. OTa Bo3aMOKHOCTB
JIeCTBUTE/IbHO TIpEKpacHa B HEKOTOPBIX C/TyuasiX, HO OHa /ielaeT MPOrpaMMUCTa 3aBUCUMBIM OT TeX-
HVKU XpaHeHUs JJAHHBIX B UCTI0/b3yeMO} OMOIMOTEeKH U TIJIOX0 B3aUMO/IeHCTBYeT C IPYTUMU SI3bIKaMH.

B ominunu ot Persistent, KOTOpBIH MpeAoCTaB/sieT BEIOOP Cpey MHOXKECTBA CyIeCTBYIOIUX 6a3
JAHHBIX, KaKIas U3 KOTOPBIX ONTUMHU3HUPOBaHa [jisl pa3/MUHbIX CTyYaeB, TO3BOJIsieT B3aUMO/eHCTBO-
BaTh C JPYTUMU S13bIKaMH, a TaK)Ke UCIIO/Ib30BaTh 6e30MacHbIi 1 POU3BOJUTETBHBINA HHTepdeiic 3a-
MIPOCOB, COXPAaHsIs TIPU 3TOM 0e301MacHOCTb TUTIOB, MPeJOCTaB/IsieMyt0 THITamMu AaHHbX Haskell.

Persistent ciiefiyeT npuHIpIIaM 6€30MacCHOCTY TUTIOB 1 KPaTKOTO, 1eKJIapaTUBHOIo CUHTaKcuca. Cpe-
¥ IPYTUX BO3MOXKHOCTeH clie[yeT OTMETUTb:

» HesaBucumocTs ot 6a3bl JaHHBIX. VIMeeTcs miepBOK/IaccHas nogjep>kka PostgreSQL, SQLite,
MySQL u MongoDB, a Taxke skcriepuMeHTanbHas rojaep>kka Redis.

* ¥YnobHoe MozienMpOBaHue JaHHBIX. Persistent 1103BosisieT BaM MOZI/IMPOBATh OTHOILEHUS U HIC-
T0/1b30BaTh UX TUMO-Oe30macHeiMU criocobamu. Vicxogubiii API He mopfepkuBaeT 00beauHe-
HUSI, pacIIMpsist TIO/I€PXKKY UCTI0/Ib3yeMbIX yPOBHeH xpaHeHusi. OObeIUHEHUs U IpyTasi CrieLy-
tuunas anst SQL GyHKIMOHATBHOCTB AOCTYITHA MPU MCTIOb30BaHuM SQL ypoBHS HarpsiMyto (c
MHUHHAMYMOM THITI0-0e30macHoCTH). JornomHuTe/bHast bubnruoreka Esqueleto, MIOCTPOEHHAs Ha
0ase mozenu faHHBIX Persistent, o0aBnsieT THITO-Oe30macHbIe 06beJMHEHHUS U APYTYIO QYHK-
LMoHa/IBbHOCTE SQL.

¢ ABTOMAaTHUeCKOe BbIIIO/IHeHNe MI/IFpaL[I/Iﬁ cxeMbl Oa3sbl AaHHBIX.

lhttp ://hackage.haskell.org/package/esqueleto
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Persistent xoporiio coeauHsieTcst ¢ Yesod, HO BIIOJIHE MOXKET MCIIO/Ib30BaThCs CaM 110 cebe, Kak OT-

Ae/IbHast 6ubMoTeKa. Bosbias yacTk I1aBbl MOCBsIIE€Ha HermoCcpegCTBEHHO Persistent.

10.1. Kpatkoe copep)xaHue

{-# LANGUAGE EmptyDataDecls #-3
{-# LANGUAGE FlexibleContexts #-}
{-# LANGUAGE GADTs #-3}
{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE TypeFamilies #-3}

import Control.Monad.IO0.Class

import Database.Persist

import Database.Persist.Sqlite
import Database.Persist.TH

share [mkPersist sqlSettings, mkMigrate ”"migrateAll”] [persistLowerCase|

Person
name String
age Int Maybe
deriving Show
BlogPost
title String
authorId PersonId
deriving Show

]

main :: IO ()
main = runSqlite ”:memory:” $ do
runMigration migrateAll

johnId <- insert $ Person "John Doe” $ Just 35
janeId <- insert $ Person "Jane Doe” Nothing

insert $ BlogPost "My, frist,pO@st” johnId
insert $ BlogPost "One_more for ,good measure” johnId

oneJohnPost <- selectList [BlogPostAuthorId

1iftI0O $ print (oneJohnPost

john <- get johnId

johnId] [LimitTo 1]
[Entity BlogPost])

1iftI0 $ print (john :: Maybe Person)
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delete janeId

deletewhere [BlogPostAuthorId ==.

persistent-synopsis.hs

10.2. PelwueHue norpaHU4Hoi Npoénembl

HonyctuM, BbI XpanuTe uHdopMauuio o mogsx B SQL 6a3e gaHHbix. COOTBETCTBYyOIIAs Tabauia
MOJKeT BBIIVISIZIeThb KaK-TO TaK:

CREATE TABLE Person(id SERIAL PRIMARY KEY, name VARCHAR NOT NULL, age INTEGER)

U ecnu BeI ucnonb3yete Takyio CYB/], kak PostgreSQL, Bbl MoxkeTe ObITh yBepeHbl, uto CYB]]
HUKOI7]a He COXPaHUT HeKWii IPOM3BOIbHbBIN TeKCT B nosie age. (Henb3s ckasarh TO ke camoe B OTHO-
meHuu SQLite, Ho faBatiTe rmoka 3abyzgem 06 3ToMm.) [ist 0To6paXkeHuUs 3TOM TabIULBI Bbl, BO3MOXKHO,
C03/a/iiTe MPUMePHO TaKOM THI JaHHBIX:

data Person = Person
{ personName :: Text
, personAge :: Int

}

Bcé BeimisiAuT BriosiHe TUNOGE30M1acHO — cxeMa 6a3bl JaHHBIX COOTBETCTBYeT THITy AaHHBIX B Haskell,
CYB]I rapaHTHpyeT, UTO HEKOPPEKTHBIE laHHbIe HUKOT/a He Oy/yT COXpaHeHbI B Tab/uIle, ¥ BCE B Lie-
JIOM BBIIVISIIUT NIpeKpacHo. [1o nopel, 0 BpeMeHu:

* BrI xoTuTe nonyuuts JaHHele U3 CYB/], a oHa npefocTap/sieT UX B HETUMU3UPOBaHHOM BH/E.

* Brbl XoTHTE HaWTH BCEX JIFOAEH cTapiie 32-X JIeT, HO 110 OIIMOKe MUILIeTe «TPULATh 1Ba» B SQL-
3aripoce. U 3HaeTe uto? BCé mpeKpacHO CKOMITWIPYETCS], ¥ BB He y3HaeTe O rpobiieMe, MoKa
He 3aIyCTUTe IIporpaMmy.

* BbI permiyiv HaliTH MepPBBIX IeCATEPBIX YeIoBeK B andaBUTHOM ropsigke. Het mpobmiem... eciu
BBl He cflefaeTe oreyatky B SQL-3arpoce. U cHOBa BbI He y3HaeTe 00 3TOM, TI0Ka He 3alyCTUTe
IIpOrpamMmy.

B s13bIKax ¢ JUHaMHUeCKOW THUITH3aLei OTBETOM Ha 3T MPo6/eMbl SIBJISIETCS MOJY/IbHOE TeCTH-
poBanue. [IpoBepbTe, UTO /IS BCETO, UTO MOJCem TIOMTH He Tak, Bbl He 3a0bUIM Hamucath TecT. Ho,
Kak s TI0/1araro, BbI y)Ke 3HaeTe, UTO 3TO He OUeHb COMIACYeTCs C MO/X0/|0M, TIPUHATOM B Yesod. Mbr
TIPe/INOYUTaeM UCTI0/Ib30BaTh MPEUMYIIIECTBA CTAaTHUeCKOU TUTM3aliuH si3bika Haskell 151 Hattieid co6-
CTBEHHOM 3all[UThI HACKO/ILKO 3TO BO3MOXKHO, ¥ XpPaHEHUE JAHHBIX He SIB/ISIETCS] UCK/TIOUeHUEM.

HTak, BOMPOC OCTAETCS OTKPBITHIM: KaK MBI MO>KEM HCITO/Ib30BaTh CUCTEMY THTIOB s3bika Haskell,
4yTO6BI UCITPABUTD TO/IOKEHHE?
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10.2.1. Tunbl

Kak ¥ B c/lyuae ¢ MapiipyTaMH, HET HUUero HEBEPOSITHO CJIOKHOTO B THUIMO-0€301acHOM A0CTyTIe K
naHHeiM. OH BCEro /b TpeOyeT HaMuCaHUsi MOHOTOHHOTO, TIOJBEP)KEHHOTO OLIMOKaM HU30BITOUHO-
ro 1absonHoro koza. Kak oO6bIuHO, 3TO 03HAYAET, YTO MbI MOXKEM HCII0/Ib30BaTh CUCTEMY THUIIOB [IJIs
TOT0, UTOOBI U30€KaTh JIUITHUX OMIUOOK. A UTOOBI He 3aHUMAThCSl HyIHOW paboTOM, Mbl BOOPY>KUMCS
Template Haskell.

B panHux Bepcusix Persistent oueHb akTHBHO Hcrofb3oBascs Template Haskell. HaunHast ¢
Bepcuu 0.6 KCTo/b3yeTCs HOBasi apXUTEKTYPa, 3aMMCTBOBaHHast 13 rakera groundhog. bia-
rofiapst HOBOMY TIO[IXO/ly CYII|eCTBEHHAsI UaCTh HAarpy3KH OblTa repe/ioykeHa Ha (haHTOMHbIE

TUIIBL.
PersistValue sIB/sIeTCSI OCHOBHBIM CTPOUTEIBHBIM O/10KOM B Persistent. DTOT THI mpeCTaBsieT

[aHHBIe, TT0ChIIaeMble Oa3e AaHHBIX WM I0JTy4aeMble OT Heé. BoT ero onpefenenue:

data PersistValue = PersistText Text
| PersistByteString ByteString
| PersistInt64 Int64
| PersistDouble Double
| PersistRational Rational
| PersistBool Bool
| PersistDay Day
| PersistTimeOfDay TimeOfDay
| PersistUTCTime UTCTime
| PersistZonedTime ZT
| PersistNull
| PersistlList [PersistValue]
| PersistMap [(Text, PersistValue)]
| PersistObjectId ByteString -- A npegHa3Ha4deH creymasibHoO [

415 MongoDB

Kakzeiii u3 63k3H10B Persistent [o/DKeH 3HaTh, KaK MEPEBOJUTh COOTBETCTBYIOIHE 3HAUEHUS BO
yto-T0, noHsiTHoe CYB/]. OfHako Ob110 ObI HEYJOOHO BhIpAXKaTh BCE JJaHHBIE Uepe3 3T 0a30Bbie TH-
nibl. Crie[yIOIIMM C/I0€eM SIB/ISIeTCS K/acc THIOB PersistField, onpenesstoluii, Kak MPOU3BOJIbHbIN
THIT MOXXeT ObITb MpeoOpa3oBaH B THN PersistValue umu obpatHO. PersistField cooTBeTCTByeT
cronbuam B SQL 6a3ax fgaHHBIX. B npriBeIEHHOM paHee NpUMepe C JIF0ABMU Name ¥ age OyayT Hallu-
MU PersistField.

YT0OBI CBSI3aTh IT0/IH30BATENBLCKHN KO, HaM ITOHaJ00WTCS TIOC/IeJHUM K/Tacc THIIOB — PersistEntity.
DK3eMIUTSIp Kacca TUNoB PersistEntity cooTBeTcTByeT Tabuile B SQL 6a3e AaHHBIX. DTOT K/lacc
THIIOB OTIpeZie/isieT HeCKO/IBKO (YHKLMM ¥ CBs3aHHBIE C HUMH THITBL. Takum 06pa3oM, UMeeT MeCTo
c/efyrolllee COOTBeTCTBUe Mexay Persistent u SQL:

SQL Persistent
Turt (VARCHAR, INTEGER u t11) | PersistValue
Cronbery PersistField
Tabsnuiia PersistEntity




10.2. PeleHue MorpaHMYHO PO6IIEMBI 117

10.2.2. leHepauua koga

[abbl y6e uThCs1, UTO SK3eMIUISPhI Kiacca PersistEntity KOPPEKTHO COOTBETCTBYIOT HAIIUM TH-
MaM JaHHLIX, Persistent 6epéT Ha cebst OTBETCTBEHHOCTH U 3a TeX, U 3a JPYTUX. JTO XOPOLIO U C TOUKH
3penusi npuHuma DRY (He noBtopsiitech, Don’t Repeat Yourself): ot Bac TpebyeTcst 00bSBUTD CYII]-
HOCTHU TOJILKO OJVH pa3. PacCMOTPUM CJIeyIOLUI pUMep:

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, [
TemplateHaskell, OverloadedStrings, GADTS #-}

import Database.Persist

import Database.Persist.TH

import Database.Persist.Sqlite

import Control.Monad.IO.Class (1liftIO)

mkPersist sqlSettings [persistLowerCase|

Person
name String
age Int

deriving Show

]

3mecs MBI Uconb3yeM kombuHaiuio u3 Template Haskell u kBasuiutupoBaHus (Kak Tipu Ormpe-
JleJIeHUUM MaplIpyToB): persistlLowerCase siBisieTcss 06pabOTUMKOM KBa3WUIMTUPOBAHUs, KOTOPBIH
npeoOpa3syeT UyBCTBUTEIbHBIN K MPOOeiaM CHHTAaKCUC B CITUCOK OTpe/ie/ieHrH CyIHOCTel. « HKHUiM
peructp» (lower case) oTHOCUTCS B (hopMaTy Co31aBaeMbIX UMEH TabsuLl. T1pu Takoli cxeMe CYIITHOCTb
SomeTable crana 661 SQL Tabnwuieli c uMeHeM some_table. Takke Bbl MOXKETe BLIHECTH OIpe/ieie-
HUe CYIIHOCTel B OT/iesIbHBIN (halil v BOCTIONB30BaThCs persistFilewWith. mkPersist npuHuMaeT
CTMCOK 3THX CYIIHOCTeH 1 orpeesnsieT:

* Tlo ogHOMY TUTY AaHHBIX si3bika Haskell Ha cy1iHOCTB.

» Ok3eMIUIsIp Kjacca PersistEntity i KaXkKA0ro onpesenéHHOro TUIa JaHHbIX.

[TpuBeEHHEBIN BbIllle IPUMEDP TeHepUpyeT KOJi, KOTOPBIH BBIIVISIAUT TIPUMEPHO CJiefytoiuM obpa-
30M:

{-# LANGUAGE TypeFamilies, GeneralizedNewtypeDeriving, OverloadedStrings, [
GADTs #-}

import Database.Persist

import Database.Persist.Sqlite

import Control.Monad.IO.Class (1liftIO)

import Control.Applicative

data Person = Person
{ personName :: !String
, personAge :: !'Int
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}
deriving (Show, Read, Eq)

type PersonId = Key Person

instance PersistEntity Person where
-- 0606WéHHbLINI anrebpandyeckuii Tun gaHHsiX (Generalized Algebraic Datatype [
(GADT))
-- 370 faéTt Ham TUNob6e30nacHblii MoAX04 K COMOCTAaBAEHUI0
-- noneni ¢ ux TUNamu [aHHbIX
data EntityField Person typ where

PersonId :: EntityField Person PersonId
PersonName :: EntityField Person String
PersonAge :: EntityField Person Int

data Unique Person
type PersistEntityBackend Person = SqglBackend

toPersistFields (Person name age) =
[ SomePersistField name
, SomePersistField age

]

fromPersistValues [nameValue, ageValue] = Person
<$> fromPersistValue nameValue
<*> fromPersistValue ageValue
fromPersistValues _ = Left ”“Invalid_fromPersistValues_ input”

-- WHpopmaumsa o Kaxgom nose 478 BHYTPEHHEro WCro/sib30BaHusa npu redepaymm [
SQL BblpaxeHui
persistFieldDef PersonId = FieldDef
(HaskellName "Id")
(DBName “id")
(FTTypeCon Nothing "PersonId”)
Sqlint64
[]
True
Nothing
persistFieldDef PersonName = FieldDef
(HaskellName "name”)
(DBName "name”)
(FTTypeCon Nothing ”String”)
Sqlstring
[]
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True

Nothing

persistFieldDef PersonAge = FieldDef
(HaskellName "age”)
(DBName "age”)
(FTTypeCon Nothing "Int”)
SqlInt64

[l

True

Nothing

Kak BbI, BO3MOXHO, U O’KH/JaJTH, OTpeJie/ieHre TUIA JaHHBIX Person oueHb O/M3KO K orpefesie-
HUIO, JAHHOMY B OPUTHHA/ILHOW BepCcUM Kofa, rie ucrnosbs3osascs Template Haskell. Mbr Takxe nime-
eM 0000ITIEHHBIN anrebpanuecKuii THI JaHHbId (OAT]T), pe10CTaB/SIOIIUH OT/e/TbHbIA KOHCTPYKTOP
st Kakzoro nosisg. O1oT OAT]] KogupyeT Kak TUIl CYL{HOCTH, TaK U TUII 110J11. MBI UCTIO/Ib3yeM ero
KOHCTPYKTOPHI TIOBCIOAY B Persistent, Harpumep, uTo0bI yOeUTHCS, UTO KOT/Ia MBI IIPUMeHsieM GHILTP,
THIbI (GUIBTPYEMOTO 3HAUEHUS U 1107151 COBIIAZAk0T.

MBI MOXKEM UCITO/h30BaTh CreHepUPOBAHHBIN THII Per son Kak U 000k Apyroii Ty si3bika Haskell,
a 3areM Tepejarth ero B O4Hy 13 GyHKLMIA Mogyss Persistent.

{-# LANGUAGE
{-# LANGUAGE
{-# LANGUAGE
{-# LANGUAGE
{-# LANGUAGE
{-# LANGUAGE
{-# LANGUAGE
import
import
import
import

EmptyDataDecls #-}
FlexibleContexts #-}

GADTs #-3
OverloadedStrings #-}
QuasiQuotes #-}
TemplateHaskell #-}
TypeFamilies #-3

Control.Monad.IO.Class (1liftIO)
Database.Persist
Database.Persist.Sqlite
Database.Persist.TH

share [mkPersist sqlSettings, mkMigrate "migrateAll”] [persistLowerCase|

Person

name String
age Int Maybe

deriving

1]

main :: IO ()

main = runSqlite ”:memory:” $ do
michaelld <- insert $ Person ”"Michael” $ Just 26
michael <- get michaelId

print michael

1iftIOo $

Show
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MBI HaUMHaeM CO CTaHJAPTHOIO KoJa TMOJK/TIOUeHHUs K 0a3e faHHBIX. B naHHOM ciydae, MBI HC-
T0J/Ib30BaTd (PyHKIMU 7151 paboThl ¢ OfHUM coefuHeHrueM. Moayib Persistent Takyke rpefoCTaB/sieT
GbyHKOMY 1711 paboThI C TIYJIOM COeAWHEHWH, KOTOpbIe UCTI0/Ib30BaTh B O0€BOM OKDYKeHHM OOBIYHO
NIpe/rouTUTe/bHee.

B npuBeaénHoOM rpuMepe Mbl BUUM /iBe (yHKUMU. DyHKIMS insert co37aéT HOBYIO 3aluch B
6a3e maHHbIX U Bo3Bpalaet eé ID. Kak u Bcé octanbHoe B Moysie Persistent, ID siBnsiroTcst TUOO€e3-
oracHbiMU. Bosiee moipobHO 0 ToM, Kak paboratoT 3tu ID, Mbl y3HaeMm Huwke. UTak, koj insert $ [
Person ”“Michael” 25, Bo3BpalljaeT 3HaueHue Tuma PersonId.

Cnenytomasi GyHKIHsI, KOTOPYIO MbI BUAUM, — 3TO get. OHa mbITaeTcs 3arpy3uTb U3 0asbl JaH-
HBIX 3HaueHue, UCTob3ys 3afansbii ID. Tlpu ncnons3oBanum Persistent Bam HUKOTAa He TIPUIETCS
0eCIOKOUTBLCS, UTO BbI, BO3MOXKHO, UCIIO/Ib3yeTe K/I0U He OT Toi Tabsuibl. Ko, KoTopbIii nbITaeTcs
TIO/TyYUTh JPYTYIO CYIITHOCTH (HamprMep, House), UCIonb3ysi PersonId, HUKOIZa He OyzieT CKOMIIU-
JIUPOBaH.

10.2.3. PersistStore

[MocnenHuit MOMEHT, KOTOPBIN ocTancsi 6e3 00bsCHeHHs B peJbIAYILEeM ITpUMepe: uTo fenaeT QyHK-
st runsqlite? M yro 3T0 3a MOHAZa, B KOTOPOH BBITIOHSIIOTCS BCe HAIIN AeCTBYs ¢ 6a30ii JaHHBIX?

Bce pelicTBusi ¢ 6a30ii JaHHBIX JO/DKHBI BBIMOJHATHCS B 9K3eMILIsipe PersistStore. Kak ciie-
IyeT W3 ero Ha3BaHus, Kaxgoe xpaHunuile (PostgreSQL, SQLite, MongoDB) nmeeT cBo#i 3K3eM-
msp PersistStore. ViMeHHO B HEM NPOMCXOAUT MpeoOpa3oBaHKe U3 3HaueHWi PersistValue B
3HaueHwus1, crieriuduunblie 711 KoHKpeTHOUM CYB/I, reHepupytoTcs 3arpockl SQL u Tak fanee.
Kax BbI, BepOsITHO, [J0ora/ibiBaeTech, HECMOTPsI Ha TO, UTO PersistStore rnpegocTasiser
Oe30racHbIM, XOPOIIO TUITM3UPOBaHHBINM WHTep(delic, BO Bpems B3aMOJeHCTBUs ¢ 0a30i
JJAHHBIX MHOTOe MOYKeT MOWTU He TaK. OHaKO, TeCTUPYs KO aBTOMaTU4YeCKU U TLIaTe b
HO B KaXKJOM OTAe/IbHOM MeCTe, Mbl MOXXeM LIeHTpa/In30BaTb CKJ/IOHHBIHN K OI_LII/I6KEIM Koa U
y0OeqUTLCS, UTO OH HACTOJILKO CBODOOIEH OT OIIMOOK, HACKOJIBKO 3TO BOOOIIe BO3MOXKHO.

OyHKIMA runSqlite co3aéT oTAebHOE COeIMHEeHHe ¢ 6a30H JaHHBIX, UCIIO/b3Ys MPeJoCTaB/IeH-
HYI0 CTPOKY. [I/1s1 TeCTOB Mbl BOCIIO/Ib3YEMCSI CTPOKOM «:IMemory:», KoTopasi 03HayaeT HCIO0/Ib30BaTh
0a3y [aHHBIX, PACIONIOKeHHYI0 B amsTd. SQLite u PostgreSQL MCIOMB3YIOT OAUH U TOT XKe IK3eM-
msip PersistStore: SqlPersist. runSqlite BeimonHsieT felicTBue SqlPersist, npepocTabiisis
eMy CO3/JaHHOe 3HaueHHe COeJJTHeHUS.

B pelicTBUTeNBHOCTH CyLL[eCTBYeT elllé HeCKOJIbKO KJIaCCOB THIOB — 3T0 PersistUpdate
U PersistQuery. Pa3nmuuHble K/IacChl TUIOB TPEIOCTABISIOT Pas3MuHy0 (QyHKIMOHAIb-
HOCTb, UTO TIO3BOJISIET HAM TIMCaTh OIKEH/BI, UCTO/b3YolIre 6osiee MPOCThbie XPAHWIMIIA
(naripumep, Redis) HecMOTpst Ha TO, UTO OHU He 00/1aZIal0T BCEM BHICOKOYPOBHEBOH (hYHK-
LIMOHaBbHOCTHIO, TIpeJoCTaB/sieMoli Persistent.

Ba)kHbIiT MOMEHT, KOTOPBIN C/ie[yeT OTMeTHTbh, 3aK/TF0UaeTCs B TOM, UTO Ka)KJbIH OT/|e/TbHBIA BbI-
30B runSqlite BbINOMHSETCS B OTAeMbHOM TpaH3akmu. OTCrofia AiBa Cle[CTBUS:

» Ins mHOrMx CYB/] BHIMO/THEHHE KOMMHUTA MOXKeT ObITh I0OpOTOM omepauyeid. [Tomerijast MHO-
JKeCTBO 3alIpOCOB B OZIHY TPaH3aKLUI0, BbI MOJKETe CyLL|eCTBEHHO YCKOPUTb BBIMIOIHEHHE KOZA.

* Ecim rae-nmibo BHYTPH BI30Ba runSqlite GpocaeTcs UCKIOUeHHe, BCe BBIIOHEHHbIE Jieli-
ctBus OyayT otmeHeHsb!I (rollback) (koHeuHo, e/ UCTIO/B3yeMbIit 63KeH | OAAeP)KUBAET OTKAT
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W3MeHeHUH).

Ha camom pienie, y 3TOrO C/I€CTBHS €CTh JJAJIEKO WAYILHE TIOCIe/ICTBHs, Cpa3y He
3ameTHble. Psap dyHkuuii Yesod, paboTaroimux 1o KOpoTKoMy Hukiay (short-circuit
functions), HampuMep, peIUpPEKTHI, Peanru30BaHbl C MCIOIb30BAHUEM HCKJIFOUEHHH.
Eciu BBl UCTONb3yeTe Takylo GyHKIMIO BHYTPH Oyioka Persistent, oHa OTKaTUT BCHO
TPaH3aKIHI0.

10.3. Murpauyuu

MHe oueHb >KaJib, HO BCE 3TO BpeMsI 51 BaM JIra/l: IPUMep 13 TIPe/bIAYILIEro pa3/ena Ha CaMoM Jiefie He
paboraet. Ec/iv Bbl MOMbITAETECH 3AMYCTUTD €T0, TO TIOJIyUKTE OLIMOKY O HECYIIECTBYOLIeH TabuIie.

ITpu pabore c pensitmontbiMud CY BT, n3ameHeHure cxeMbl 6a3bl JaHHBIX 00bIUHO SBISIETCS GO/BIION
nipobsiemoii. BMecTo Toro, 4to6bl Bo3/1araTh 3Ty pob/eMy Ha Ti/ieud TIoJib3oBaters, Persistent fesaer
1Iar Briepé/| v MPOTATHUBAET PYKY MOMOILy. TobKO HYKHO ero 06 3ToM nonpocumb. BOT Kak IpUMepHO
3TO BBITVIAAUT:

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, [
TemplateHaskell,
OverloadedStrings, GADTs, FlexibleContexts #-}
import Database.Persist
import Database.Persist.TH
import Database.Persist.Sqlite
import Control.Monad.IO.Class (1liftIO)

share [mkPersist sqlSettings, mkSave "entityDefs”] [persistLowerCase|
Person

name String

age Int

deriving Show

]

main :: IO ()
main = runSqlite ”:memory:” $ do
-- fgobaBsieHa 3Ta CTpoO4YKa, U TO/bKO!
runMigration $ migrate entityDefs $ entityDef (Nothing :: Maybe Person)
michaelId <- insert $ Person "Michael” 26
michael <- get michaelld
1iftIO $ print michael

migration.hs

Bnarogapsi aToMy HebosblIOMy M3MeHeHHo, Persistent OyzeT aBTOMarH4yecKH Co37aBarh JIs Bac
TabnuLy Person. Pa3breHne Mexy GyHKLMSIME runMigration umigrate 1mo3BosieT pOu3BOJUTE
MUTpaLIAM MHOXKECTBA Tab/IUL] OTHOBPEMEHHO.
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3JT0 X0po1o paboTaet, KOrJa peyb HAET O HECKOILKUX CYIITHOCTSX, HO CTAHOBUTCSI HECKOBKO YTO-
MUTEJTLHBIM TIpH paboTe ¢ fecaTkamu. BmecTo Toro, uto6rl moBTOpsATLCS, Persistent mpesyiaraeT GpyHK-
Ly mkMigrate:

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, [
TemplateHaskell,
OverloadedStrings, GADTs, FlexibleContexts #-}
import Database.Persist
import Database.Persist.Sqlite
import Database.Persist.TH

share [mkPersist sqlSettings, mkMigrate ”"migrateAll”] [persistLowerCase|
Person

name String

age Int

deriving Show
Car

color String

make String

model String

deriving Show

1]

main :: IO ()
main = runSqlite “:memory:” $ do runMigration migrateAll

mkmigrate.hs

mkMigrate — 3to dynkuus Template Haskell, koTopast co3paéTt HOBYIO (DyHKL[HIO, UTO aBTOMaTHye-
CKV BBI3BIBAOLIYIO Migrate Ayt BceX CyIIHOCTeH, 00bsIB/IeHHBIX B O710Ke persist. @yHKus share —
3T0 HeOoJIbILas BCrioMorare/ibHast QyHKLVS, KOTOPBIH NepeJaéT nHGOpMaLHio U3 6710Ka persist Kax-
nov u3 dynkimii Template Haskell, a 3atem 06beIUHSIET pe3y/IbTaThl X BBITOTHEHUS.

B Persistent UCno/ib3y0TCs OUeHb KOHCepBaTUBHbIE TIpaBU/la OTHOCHUTEILHO TOTO, UTO CJeAyeT Je-
JiaTh BO BpeMsi Murpaiuu. CHauasia OH 3arpykaeT u3 0a3bl JaHHBIX BCIO MH(GOPMALUO O Tabauiax,
BMeCTe CO BCeMH O0BSIB/IEHHBIMH TUIIAaMH aHHBIX SQL. DTy WH(OpPMaIuio OH CPaBHUBAET C OIIpe-
Jle/leHUsIMU CYLL{HOCTel, TIpUBeJEHHBIMU B KoZe. B crefyromux ciaydasx cxema 6a3bl JaHHBIX OyzneT
M3MeHeHa aBTOMaTHuyeCKu:

» W3menunca tun gansHbix nosst. Ho CYB]] MokeT Bo3pakaTh MPOTHB TaKOI'O M3MEHEeHUs1, eC/iv
JaHHbIe HE MOTYT OBbITh TPeobpa30BaHkbI.

* Bouto gobaenieHo HoBoe mojie. OfHAKO eciTd To/ie He MoXKeT ObITh mycThiM (NULL), He 6b110
TIpe/I0CTaB/IeHO 3HaUeHNe 110 YMOYaHUIO (KaK 3TO CiesiaTh, Mbl 00CYAUM HIDKe), ¥ B Tabsuie
yKe ecThb Kakue-To faHHble, CYB/] He 03BO/UT 00aBUTE ITOJIe.
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» HexkoTopoe 1osie OTHBIHE MOXKET OBITh MyCThIM. B 06paTtHOM cityuae Persistent rorbiTaeTcs BbI-
TOHUTE Npeobpa3oBanue, eci CYB/] MO3BOJUT 3TO CAA€NaTh.

* Bria fobaBneHa coBepIIeHHO HOBasI CYIITHOCTb.
OjHako ecTb U C/Iy4ay, KoTopble Persistent He B cocTosiHuM 06paboTars:

* TlepenMeHOBaHUE CYIITHOCTeH WU mosiel. Y Persistent HeT HUKAaKOW BO3MOXXHOCTH y3HATh, UTO
roJsie «name» 0110 epernMeHoBaHo B «fullName». Bcé, uTto oH BUAUT — 3TO CTapoe ToJje ¢
HMeHeM «name» U HoBoe rojie ¢ umeHeM «fullName».

* Ynanenue rosieil. [IoCcKonbKy 3TO MOXKeT IPUBECTH K IOTepe JaHHbBIX, 110 yMO/T4aHuo Persistent
OTKa3bIBAETCs BBITIOHATH TaKWe Mpeobpa3oBaHus. Bbl MOXKeTe HACTOSTh Ha 3TOM, BOCIIO/b30-
BaBIIMCH PyHKIMel runMigrationUnsafe BMecTo runMigration, HO 3TO He peKOMEH/IyeTCsl.

®yuKUus runMigration BbBoauT BhIosHsieMble Murpauyud B STDERR (ecsiu BaM He HpaBUT-
s TaKoe ToBe/leHue, BOCTIONb3yiTech PyHKIMel runMigrationSilent). ITo BO3MOXXHOCTH OHa HC-
Nosb3yeT 3anpockl ALTER TABLE. OznHako B SQLite ALTER TABLE UMeeT 04eHb MaJible BOSMOKHOCTH,
no3tomy Persistent mpuxoauTcsi MpUOErHyTh K KOMIMPOBAHHUIO JaHHBIX U3 OFAHOW TaOJULIBI B IPYTYIO.

HakoHet1], ecyii BbI XOTHTe, UTOOBI BMECTO 6bINOMHEHUs MUTpaluii Persistent fam BaM MofCcKasKy
TI0 CAaMOCTOSITE/IbHOMY BBITIONTHEHUIO 3TUX MUTPaLjel, BOCTIO/b3yHTeCh QyHKLMelH printMigration.
JTa GyHKIUS BEIBOJUT [I€MCTBUS, KOTOPbIe ObIM ObI BBITIO/THEHBI PyHKLIMEH runMigration. 3to Mo-
KeT OBITH TI0JIE3HO B C/Tyyae BHIMOHEHUsS] MUTPALUH, Ha KOTOpbIH Persistent He crioco6eH, BBITIOIHe-
HUS1 JJOTIONTHUTeMbHBIX SQL-3ampocoB Bo BpeMsi MUTrPaL{iii, WK Ke TIPOCTO [i/Isl TIPOTOKO/IMPOBaHUS
TIPOUCXOASALIMX MUTPaL{Uil.

10.4. YHUKaNbHOCTb

[ToMrMO 0OBsiB/IEHHS TIOMEH Y CYILTHOCTH MBI TaKXKe MOXKeM OOBSIB/ISATH OrpPaHUUeHUe YHUKATbHO-
cty. TunuuHEI priMep — 3T0 TpeboBaHKe YHHKAIBHOCTH MIMEHH I10/Tb30BaTesis:

User
username Text

UniqueUsername username

B To BpeMs1, Kak UMsI Ka)K/IOTO TIOJIS JO/DKHO HAYMHATBCS C MaIeHbKOW OYKBBI, OTpaHUUYEHHE YHU-
KaJIbHOCTH JI0/DKHO HAUuMHATHLCS ¢ 6obIinoi 6YKBBI, Tak Kak OHO Oyzet mpencraBneHo B Haskell kak
KOHCTPYKTOD THIIa JaHHBIX.

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, 1
TemplateHaskell,
OverloadedStrings, GADTs, FlexibleContexts #-}
import Database.Persist
import Database.Persist.Sqlite
import Database.Persist.TH
import Data.Time
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import Control.Monad.IO.Class (1liftIO)

share [mkPersist sqlSettings, mkMigrate ”migrateAll”] [persistLowerCase|
Person

firstName String

lastName String

age Int

PersonName firstName lastName

deriving Show

]

main :: IO ()
main = runSqlite ”:memory:” $ do
runMigration migrateAll
insert $ Person ”“Michael” ”"Snoyman” 26
michael <- getBy $ PersonName ”“Michael” ”“Snoyman”
1iftIO $ print michael

uniqueness.hs

YT0o0BI COOOUMTE 00 YHUKATHHOCTH KOMOWHAIMN HECKOJBKUX I0jIeH, o0aBUM OfHY [OTOJHU-
TeJIbHYIO CTPOKY B Hallle orpe/iesieHue. Persistent 3HaeT, uTo TakuM 06pa3oM orpe/iesisieTcs YHUKab-
HBI KOHCTPYKTOP, IIOTOMY UTO CTPOKA HAUMHAeTCS C 3ar7aBHOM OyKBEI. Kakoe mocieyroiee c10Bo
JIOJDKHO OBITh UIMeHeM I0J1s B CYI{HOCTH.

I'maBHOe orpaHrYeHne, CBSI3aHHOE C YHUKA/TbHOCTBIO0, COCTOUT B TOM, YTO OHA MOYKeT UCTI0/Ib30BaThb-
Cs1 TO/IBKO AJ1s1 HermycThiX (non-null) moneii. IlpuunHa 3ak/rouaeTcsi B ToM, uTo cTaHzapT SQL Heoa-
HO3HaueH OTHOCUTe/IbHO yHUKa/IbHOCTU MycThIX nosiei (Hanpumep, NULL=NULL sB/seTcst UCTUHON
wii 1oxbi0?). K Tomy e, B 6bonbimacTBe CYB]I peamu3oBaHbI MpaBuia, KOTOPEIE npomugopeyam
TIpaBUJIaM Jijis COOTBEeTCTBYIOLMX TUIIOB laHHbIX B Haskell (Harpumep, B PostgreSQL NULL=NULL —
370 J10XKB, a B Haskell Nothing=Nothing ects True).

B pornonHeHve K TipefocTaB/ieHMIO rapaHTHii Ha ypoBHe CYB/] oTHOCHTE/IbHO COT/IacOBaHHOCTH
[AHHBIX, OTPaHUYeHNe YHUKAILHOCTH TaK)Ke MOXKeT OBbITh MCTI0/TH30BAHO IS BLITTOTHEHHUS HEKOTOPBIX
criequdUUueckux 3anpocoB u3 kopa Ha Haskell, kak, HarnpuMep, B ciydae ¢ getBy, IPOAEMOHCTPH-
DOBAHHOM BbIllle. 3/leCh UCII0/Ib3YeTCsl aCCOLMATUBHbIA THUI Unique. B KoHLe NpuBeEHHOIO BhIlIe
NprMepa UCII0/Ib3YeTCsl CIe[[yIOLIUii KOHCTPYKTOP:

PersonName :: String -> String -> Unique Person !

B C/Iydae MCI10/Ib30BaHUA MOHgODB OrpaHH4eHre YHHKa/IbHOCTHU HE MOXeT OBITH UCTIO/b-
30BAHO — BBbI JOJ/DKHBI CO34aTh YHI/IKEUII:HI)IIL/'I WHOEKC I10 ITOJIF0.

10.5. 3anpochbl

B 3aBHCHMMOCTH OT Bamlei Ijesii, MOTYT OBITh MCTIO/IB30BAHB! Pa3/IUyUHEIe 3alpoChl K 0a3e JaHHBIX.
B HekoTOpBIX 3ampocax UCIo/b3yeTcsl YnciaeHHb 1D, Koraa B Apyryux MpPOUCXOAUT (UbTpaLys 1o
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3HAUeHUIO T10/151. 3aNpPOChI TAK)Ke pPa3/IM4aroTCs [0 KOIMYeCTBY 3HaueHUH, KOTOpble OHU BO3BpalllatoT.
OJHU I0/DKHBI BO3BpaLlaTh He 6osiee OHOTO pe3y/bTaTa (ec/v K/Iiou TOMCKA YHUKaIEH), ApYTHe XKe
MOT'YT BO3BpAlllaTh MHOKECTBO Pe3y/IbTaToB.

B cBsi3u ¢ atuM Persistent ripefiocTaB/sieT MHOXKECTBO Pa3IMUHbIX (DYHKIMM /711 BHITIOJIHEHHUS 3a-
nipocoB. Kak 00ObIUHO, MBI CTapaeMcst 3aKOAUPOBATh C TIOMOLIBbIO THIIOB CTOJTBKO MHBAPUAHTOB, CKOJIb-
KO BO3MOkHO. Hampumep, eciu 3arpoc Mo>keT Bo3Bparars yiibo 0, bo 1 pe3ynsrat, NCIOIB3yeTCst
06épTtka Maybe. Ecii >ke 3alIpoc MOXKET BepHYTb MHOTO pe3y/IbTaToOB, BO3BPAILjAeTCs CITHCOK.

10.5.1. Bbioopka no ID

I[TpocTefimmii 3arpoc, KOTOPBIii MOKeT OBITH BhINIOJIHEH B Persistent — 310 Bei6opka 1o ID. Ilo-
CKOJIbKY B 9TOM C/lyuae 3HaueHHe MO)KeT CyIL|eCTBOBaTh /U He CylIleCTBOBaThb, BO3BpalllaeMoe 3Haue-
Hue obopaurBaeTcs B Maybe.

HWcrnone3oBanue GyHKLUU get:

personld <- insert $ Person "“Michael” ”Snoyman” 26
maybePerson <- get personId
case maybePerson of

Nothing -> 1iftIO $ putStrLn ”Just_kidding, notyreally, there”
Just person -> 1liftI0O $ print person

IT0 MOXKeT OBITh OUeHb YAI00HO Ha caiitax, npeaocTapstonmx URL tuma /person/5. OfHako, B Ta-
KHX CJTy4asix Mbl 0OBIYHO He Oecriokoumcst o Maybe, a MpOCTO XOTHUM MOTYYUTh 3HAUEHHE UK BEPHY Th
kof, 404, ecyi oHO He HakieHo. K cuacTbio, ecTb GyHKIUS get404 (pefocTasiseMast akeToB yesod-
persistent), KOTopasi TOMOKeT HaM B 3TOM. MBI pa3bepémcs ¢ 3TUM BOIpocoM boJiee ieTambHO, KOTza
IoUém o uHTerpauu ¢ Yesod.

10.5.2. BbiGOpKa MO YHUKa/IbHOMY K/lo4y

DyHKLIMS getBy MOUTU WEHTUUHA get, 3a UCK/IIOUeHUEeM:
* TIpUHMMaeT OrpaHUYeHHe YHUKA/IBHOCTH, T.e. BMecTO ID npuHuMaeT 3HaueHve Unique.

* BO3BpalllaeT 3HaueHue TWMNa Entity, npeacTasstomniee coboii kombruHauuo ID u co6CTBEHHO
3HayueHwusl.

personId <- insert $ Person ”“Michael” ”Snoyman” 26
maybePerson <- getBy $ PersonName ”“Michael” "Snoyman”
case maybePerson of

Nothing -> 1iftIO $ putStrLn "Just_kidding, not_really, there”
Just (Entity personId person) -> 1iftIO $ print person

AmnHanornyHo get404, Takxe cyiiectByeT GyHKLIUs getBy404.
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10.5.3. ®YHKUUN BbIGOPOK

Ckopee BCero, BaM X0TeJIOCh ObI BBITIO/THSTE O0Jlee C/IOKHBIE 3aIpOChl, HallpyMep, HalTH BCeX JIFo-
Jieli ompesie/IEHHOTO BO3pacTa, Bce CBOOOHbIE MAIlIMHbI CHHETO I1BeTa, BCeX MoJb30oBareeli 6e3 yka-
3aHHOTrO email u T.7. 1151 5TOr0 BaM MOHAJ00UTCS OJfHA M3 CIeAYIONX GYHKIUHA BEIOOPOK.

Bce 5TH QyHKLMH IMEIOT MOXOKUN UHTep(elc 1 HEMHOTO pa3/THyaloIiyecs: BO3BpaljaeMble 3Haue-
HUSI:

selectSource
Bo3Bpaltnaet UCTOYHMK (TUTT AaHHBIX Source), cogepkaiyii Bce ID u 3HaueHust U3 6aswl JaH-
HbIX. [103BOsIsIeT MMcaTh MOTOYHBIN KO,

Source — 3TO THM JijIs TIOTOK ZIAHHBIX, TIPEIOCTaB/IsSeMbIH MakeToM conduit. Peko-
MeH/Iyt0 uTeHre yueOHMKa no conduit Ha caiite School of Haskell [L7s1 BBeZIeHUs B
TeMy.

“https://www.fpcomplete.com/user/snoyberg/library-documentation/conduit-
overview

selectList
Bo3Bpataer crmcok, cogepskamuii Bce ID v 3HaueHus U3 0a3bl JaHHBIX. Bce 3ammcu OyayT
TIOMeIIleHb] B TIaMSITh.

selectFirst
Bo3sgpaitjaet neperlii ID 1 mepBoe 3HaueHue U3 6a3bl JAHHBIX, €CJTH OHU €CTh.

selectKeys
Bo3BpaiijaeT To/bKO K/TtouH, 6e3 3HaueHHH, B BU/ie 3HAUEHHUs THIIa Source.

Uane Bcero ucrosb3yercs: pyHKLus selectList, Tak YTO MbI pacCMOTPUM eé oTenbHo. [Tocre
3TOTO TIOHSATH OCTa/bHbIe QYHKLMU OyzeT mpolije pPoCTOro.

Oyukuus selectList MpUHUMaeT JBa apryMeHTa: CITUCOK QUIBTPOB (TUI AaHHBIX Filter) u crim-
COK OILMI BBIOOPKH (THI JaHHBIX SelectOpt). IIepBbiii U3 HUX OMpe/esseT OrpaHYeH s, HaK/Ia bl
BaeMble Ha CBOMCTBA CYLIHOCTeH, U T103BOJIsIeT UCI0/b30BaTh pe/JUKaThl «paBHO», «MeHBbIIIe UeM»,
«TIPUHAZJIEXXUAT MHOXKECTBY» U T.I.. OMNLK BEIOOPKK MPEeJOCTABISIOT TPU Pa3/TUUHbIX BO3MOXKHOCTH:
COPTHUPOBKA, OTpaHUUYeHKe KO/IMUeCTBa BO3BpalljaeMbIX CTPOK M CMelljeHre BO3BpalljaeéMoro 3HaueHus
Ha 3aJjJaHHOe KOJINYeCTBO CTPOK.

KombuHaLust U3 orpaHiueHus U CMeleHVst O4eHb Ba)KHa, OHa TI03BOJISIET PeaTi30BaTh 3¢-
(exTrBHOE pa3bueHe Ha CTPAHHULIBI B BallleM BeO-TIPU/IOKEHHH.
Cpasy nepeiifém K mpuMepy ¢ ¢rIbTpaLyel, a 3aTeM IIpoaHaIM3UPYyeM ero:

people <- selectlList [PersonAge >. 25, PersonAge <=. 30] []

1iftIO $ print people

HeCMOTpH Ha MPOCTOTY IIpHUMepa, H€06XO,E[I/IMO OTMETUTb TPHU MOMEHTA:

* PersonAge — 3TO KOHCTPYKTOP CBSI3aHHOTO (paHTOMHOIO THIA. 3BYUMT y)Kacarollje, OJHaKO
JeHCTBUTEIBHO Ba>KHO JIUIIIL TO, UTO OH OAHO3HAYHO OTpe/iesisieT CTo0eL] «age» TabIULIbI «Person»,
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a TaK>Ke 3HaeT, YTO BO3PacT Ha CaMOM JieJie siBJisieTCs 3HaueHueM tuma Int. (B atom u coctout
ero (paHTOMHOCTB.)

* B HamieMm pacrnopsbkeHHH Lenblif Habop (GUIBTPYIOIINX 0lepaTopoB nakeTa Persistent. Oru fjo-
BOJIBHO TPSIMOJIMHENHBI U [le/1aloT B TOYHOCTH TO, YTO Bbl OT HUX o)kujaere. OJHAKO TYT ecTb
TPU TOHKKWX MOMEHTA, KOTOPbIe 51 00BSICHIO HIDKE.

+ Criicok (puiETpoB 00beIUHSIETCS JTIOTHUeCKUM Y, TO eCThb, OrpaHUUeHUe CIe[yeT UUTaTb, KakK
«Bo3pact Oonbie 25-u W Bo3pact MeHblle uan paBeH 30-u». Vcronb3oBaHWe JIOTHYECKOTO
WNJIN MBI pacCMOTPUM HUKE.

Takke UMeeTCsl OTIepaTop C YAWBUTE/bHLIM Ha3BaHHWEM «HEe paBHO». MBI UCIOJB3yeM 0003Haue-
HUe !=., IOCKOMbKY /=. ucnonb3yetcsi npu UPDATE-3anpocax (pafu «pa3fensii-u-yCcTaHaB/IuBai»,
0 KOTOPOM $1 paccKaky 1o3ske). He Gecriokoiitech, ecii BBl BOCIIO/Ib3yeTeCh HeBEPHBIM OIIepaTopoM,
KOMITWIATOP NpefynpesuT Bac. Emé nBa yuBUTeNbHBIX Oreparopa — 3TO «IIPUHAJIEXXUT MHOXe-
CTBY» U «He TIPUHAJIEXXUT MHOXeCTBYy». OHM 0003HaUaroTCsi, COOTBETCTBEHHO, <-. U /<-. (0ba c
TOUKOM Ha KOHIIE).

Uro ke Kacaercs sorudeckoro MJIN, nis Hero ectsb oneparop | | .. Harpumep:

people <- selectlList

( [PersonAge >. 25, PersonAge <=. 30]
||. [PersonFirstName /<-. ["Adam”, "Bonny”]]
||. ([PersonAge ==. 50] |]|. [PersonAge ==. 60])
)
[]

1iftI0 $ print people

JTOT (COBEpIIIeHHO HeJIeTblid) TIPUMep O3HavaeT «HAWTH JTH0Zieid, uell BO3pacT COCTaBsieT OT 26-u
no 30-u niet BkmounTenbHO MJIN ubé umst He Aam 1 He bonau NJIU yeit BospacT — 50 umu 60 neT».

SelectOpt

Bce Hatu BbI30BbI selectList WMesTH MyCTOM CIIMCOK B KauecTBe BTOPOTO apryMeHTa. JTO He 3a-
[laéT HUKaKUX [1apaMeTpOB U 03HauaeT «COpTUpYii Ha ycmoTpeHue CYB/], Bo3Bpalijaii Bce pe3y/bTarhl,
He TMPOIMYyCKal HUKAKKX pe3y/ibTatoB». SelectOpt ©MeeT YeThipe KOHCTPYKTOPA, KOTOPbIE MOTYT OBITh
WICII0/Ib30BaHBb!I 15 U3MEHEHUsI 3TOr0 NIOBe/|eHHsI:

Asc
CopTHpoBarh 110 3aZlaHHOMY CTOJIOIy B HeyOBIBatoIeM ropsigke. TYT UCIIONb3yeTCsT TAKOH ke
(haHTOMHBIH THII, KaK ¥ MPU GUIBTPALIMM, HarlpUMep, Per sonAge.

Desc
AHanornyHo Asc, TOJIbKO B HEBO3paCTaroLeM TOPsIJIKe.

LimitTo
[TpuHuMaeT aprymeHT Tuna Int. BepHyTh He Oojiee yKa3aHHOTO KOJIMYECTBA Pe3y/IbTaToB.
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OffsetBy
Taxke nprHrMaeT apryMmeHnT tuna Int. [IponycTuTh yKa3aHHOe KOIMUeCTBO pe3y/bTaToB.

B crepytomem oTpeIBKe KoZja OnpeessieTcst (pyHKIMs, KOTopasi pa30rBaeT pe3ysbTaT Ha CTPAHHUIIbL.
OHa Bo3BpalllaeT BCex /tofiel crapiie 18-1 jieT, 0TCOPTUPOBaHHBIX 10 Bo3pacTy (bosee crapiuve UayT
nepBbIMU). JIFOAU € OJMHAKOBBIM BO3PACTOM COPTUPYIOTCS M0 (haMU/UsM, a 3aTeM 0 UIMeHaM.

resultsForPage pageNumber = do

let resultsPerPage = 10

selectlList
[ PersonAge >=. 18
]
[ Desc PersonAge
, Asc PersonLastName
, Asc PersonFirstName
, LimitTo resultsPerPage
, OffsetBy $ (pageNumber - 1) * resultsPerPage

10.6. MaHunynauuu c AaHHbIMU

V3BneueHue JaHHBIX — 3TO TOJILKO MOJ/esa. Ham Takke He0OX0UMO UMETh BO3MOXKHOCTB 100aB-
JISTh IaHHbIe U MOJAU(UIMPOBATh JaHHbIE, HAXOAAIIMECs B Oa3e.

10.6.1. BcTtaBka

VmMeTb BO3MOKHOCTE paboTarh € AaHHBIMH M3 06a3bl — 3TO 37J0POBO M 3aMeuaTresibHO, HO KaK 3TU
JaHHbIe Tyza nonaAyT? [lsis sToro ectb QyHKUMS insert. Bbl mpocTo nepefaéTe eif 3HaueHUe, a OHa
Bo3Bpaujaer ID.

B cBs131 € 3TUM UMeeT CMbIC/T HEMHOTO TIOSICHUTH (unocoduro Persistent. Bo mHorux ORM Turbl,
WCTI0/Tb3yeMble /sl pabOThI C JaHHBIMH, Helpo3pauHbl. Bam MpUXoAWTCs TIPOAUPATHCS Yepe3 orpe-
JessieMblii MU UHTepGelic, YToObl OMTYYUTh, a 3aTeM U3MeHUTh AaHHble. OnHako B Persistent Bcé
WHaue — [l BCErO UCIOMb3YyIOTCS CTapbie 100pbIe anredpanueckrie TUTTBI AaHHBIX. TakuM oOpa3zom,
BBI TIO-TIPEKHEMY MO’KeTe MeTh OTPOMHBIN BEIUIPHIII OT UCTIOIH30BaHKs COTIOCTaB/IeHHs C 00pasLom,
KappUpOBaHUs U BCero 0CTalbHOIO, K YeMY BbI IPUBBIKIIN.

OJHaKo eCTh Belly, KOTOPbIe MBI He MOXceM Aenats. Harpumep, HeT criocoba aBTOMaTtHuecKku 00-
HOBJISITh JAHHBIE B 6a3e JaHHBIX MPU KaxaoM ux u3Menennu B Haskell. KoHeuHo, yuuThIBast IO3ULIMEO
si3pika Haskell B oTHOIIeHNN YMCTOTEI U HEM3MEHSIEMOCTH, OT 3TOT0 BCE PaBHO OBIIIO ObI MasIoO MPOKY,
TaK 4To He OyJeM JUTh CJIE3DIL.

TeM He MeHee, €CTh MOMEHT, KOTOPBIM 4acTo 6eCTIOKOUT HOBUUYKOB. [Touemy ID u 3HaueHUs COBep-
IIeHHO pa3fesieHsl? Kasanock Obl, Kyfa oruuHee Ob110 661 BKIIOUUTE ID B camo 3HaueHue. [JpyriuMu
CJI0BaMH, BMeCTO:

data Person = Person { name :: String } !
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... CJlefniaTh Tak:

data Person = Person { personId :: PersonId, name :: String }

OpHa u3 ripobiem cpa3y Gpocaetcs B viasa. Kak mprKa)keTe TIpOU3BOJUTE BCTaBKYy? Eciii Person
tpebyetcs ID, a ID Bo3Bparaercs QyHKIHelH insert, KOTOpoii B CBOIO ouepens TpedyeTcs Person,
MBI TT0/Ty4aeM Mpo6seMy KypHLbl U stiitja. MBI MOI/IN OBl PeIUTh 3Ty Npo6seMy, UCIONb3ysl 3Have-
Hue undefined, ofHAKO 3TO BepHBIH CIIOCOO HAPBAaThCsl HAa HETIPUATHOCTH.

BbI ckaXkeTe, XOpOI1IO, JaBaiiTe nmonpobyem uto-To 6osiee He3omnacHoe:

data Person = Person { personId :: Maybe PersonId, name :: String }

S onpesienIéHHO NpeIoYnTaro Imucarth insert $ Person Nothing "Michael” BmecTto insert [0
$ Person undefined "“Michael”. W1 HamuM TUIBI €T/l HAMHOIO Ipolle, He Tak jiu? Hanpuwmep,
selectList Teneps MOXKeT BO3BpalLjaTh IIPOCTO [Person] BMeCTO ypog/uBoro [Entity Person].

[Tpobema 3aKITF0UaeTCsl B TOM, UTO «YPOZJCTBO» OKa3bIBAETCsl HEBEPOSITHO IOJIe3HBIM. 3amuch Entity [
Person fiesiaeT OueBUJHBIM TOT ()aKT, UTO MbI paboTaeM co 3HauUeHUeM, KOTOpOe HaXOAUTCS B Oa3e JaH-
HbIX. JloIyCTHM, MBI XOTHM CO3/]aTh CCbUIKY Ha JIpYT'yIO CTPAHULLY, B KOTOPOI IPUCYTCTBYeT PersonId
(He Takol y)K pefKuii cilyuyali, Kak Mbl BCKOpe BbISICHUM). Entity Person He/ByCMBIC/IEHHO Tpefio-
CTaB/sieT ZOCTYM K TpeOyemoii nH(popmanyi. BerparBanue PersonId B Person c 06épTkoii Maybe
O3HauaeT JJOTIOJIHUTE/IbHYIO TIPOBEPKY Ha Just BO BpeMs BLITIOJIHEHUsI, BMECTO Hosiee HaZiEKHOM TPo-
BepKHU IPU KOMIUJIALIAU.

Haxkonel, B ciiyyae npucoearHeHus ID K 3Ha4eHUIO WMeeT MeCTO CeMaHTUUeCKOoe HeCOOTBeTCTBUe.
Person — 3To 3HaueHue. /[Ba yesioBeKa SIBJISIFOTCS UAEHTUYHBIMU (C TOUKY 3peHusi 6a3bl JaHHBIX), ec-
JIU BCe UX 110/1s1 0fVHaKoBbI. IIpucoeunss ID K 3HaYeHUIO, Mbl HAUMHAEM TOBOPUTH He O UejIoBeKe, a 0
cTpoke B 6ase ZlaHHBIX. PaBeHCTBO repecTaéT ObITh paBEHCTBOM, OHO ITPeBPAIllaeTCs B UAEHTUYHOCTE:
«3TO MOM Jice Camblli Ue108eK» BMECTO «3TO TAKOU JKe UeTIOBEK».

Jpyrumu cioBaMy, eCTb HEKOTOpble pasfipaXkarolliie MOMeHTHI B oTAe/eHud ID oT 3HaueHus, HO
B KOHL{e KOHIIOB, 3TO NPAasu/bHbIil TIOAXO0J, KOTOPEIHA B IIe/IOM BeJET K JIyUllleMy, MeHee OIIHO0UHOMY

Kozy.
10.6.2. O6GHOBNEHuUue

Termneps, B KOHTEKCTE Halllero 06Cy»XaeHus:, rmogyMmaeM 06 o6HOBIeHHW. BoT mpocTediiumii crioco6
c/iesiath 0OHOB/IEHHE:

let michael = Person "Michael” 26

michaelAfterBirthday = michael { personAge = 27 }

OpHako, B JeWCTBUTENBEHOCTH 3TOT KO HUYero He 06HOBseT. OH MPOCTO CO34AET HOBOE 3HAaUeHHe
THITa Per son, 0CHOBaHHOe Ha CTapoM 3HaueHuH. Korzia Mbl roBoprM 00 0OHOB/IEHHH, MBI UMEEM BBUTY
He Moaudukaiuio 3HaueHuii B Haskell. (U BripaBay, He cTOU/IO ObI 3TOTO /ieaTh, TOCKOILKY JaHHbIE
B Haskell Her3ameHsieMbl.)

Ha camom fienie, MBI miieM crioco6 W3MeHHUTH CTPOKU B Tabsuie. U mpoirie Bcero cfienats 3T0 C
romoribo GyHKIMY update:
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personIld <- insert $ Person ”“Michael” ”Snoyman” 26

update personId [PersonAge =. 27]

®yuKUus update mpuHUMaeT fBa aprymenTa: ID u crincok 3HaueHuit tumna Update. TIpocreiimmit
criocob 06HOB/IEHUSI TI0JIST 3aK/TIOUAeTCsI B IPUCBOEHUH €My HOBOTO 3HAaUeHHsI, OHAKO 3TOT Criocob He
Bcerza Jyuinii. Yto, ecyii Bbl XOTUTE YBeTMUUTh UYe-TO BO3pPacT Ha eJVHUIY, HO TeKYIIHii BO3pacT
BaM He u3BecteH? B Persistent npegycmMoTpeHO U 3T0:

haveBirthday personId = update personId [PersonAge +=. 1]

Kax u ciiefjoBaio 0)Ku/jaTh, B HallleM PacliopsKeHUH eCTh Bce 6a30Bble MaTeMaTUUeCKUE OTeparo-
pbL: +=., -=., *=. u /=. (BCe — C 3aBepllaloiIeil TouKoit). OHU He TONBKO YAOOHBI [is1 0OHOB/IEHHUS
eTUHUYHOU 3aITUCH, HO U HeoOXoauMbl Ayisi cobmoaenus rapantuit ACID. TTpencTaBbTe, uTo OB MbI
nenanu 6e3 aTux orneparopoB. Ham rpuxoguiock Obl M3B/IeKaTh U3 6a3bl Person, yBeJUUUBaTh BO3-
pacT, a 3aTeM 0OHOB/ISATH 3HaUEHHe B 6a3e AHHBIX Ha HOBOe. Kak TO/bKO y BacC TOSIB/ISIETCS ABa MpoLiec-
Ca WM NMOTOKA, OJHOBPEMEHHO paboTaroiux ¢ 6a3oli JaHHBIX, BBI MOMaZaeTe B MUp 60w (Mmockaska:
COCTOSTHHE TOHKH).

VHorma Mbl XOTUM 0OHOBUThL HECKO/IBKO CTPOK OZJHOBPEMEHHO (HarlpyuMep, MOBBICUTh 3apIliaTy Ha
5% BceM coTpygHUuKaM). DyHKIMsS updateWhere mpUHMMaeT ZiBa apryMeHTa: CIUCOK (HIBTPOB U
CIUCOK OOHOB/IEHUH, KOTOPBIE C/IeyeT IPUMEHHUTD.

updateWhere [PersonFirstName ==. ”Michael”] [PersonAge *=. 2] -- 3710 6bu1 [

A/MMHHBI €Hb

MHor/a XoueTcs MPOCTO 3aMEHUTh OfIHO 3HaUeHUe B 6a3e AaHHBIX Ha Apyroe. [Iist storo (croprpus!)
ecTb QyHKIMA replace:

personId <- insert $ Person "Michael” ”Snoyman” 26

replace personId $ Person "John” "“Doe” 20

10.6.3. YpaneHue

Kak HM nevasnbHO, MHOTA MBI BBIHY)K/|eHbI PACCTaThCsl C HALMMU J@aHHbIMU. [I7151 5TOro y Hac ecTb
TP (QYHKIIMU:

delete Ypamuts 1o ID

deleteBy YnanuTh 110 yHUKa/IbHOMY KIIHOUY

deleteWhere YnamuThb 10 MHOXKECTBY (PMITBTPOB

personId <- insert $ Person ”“Michael” ”Snoyman” 26
delete personld

deleteBy $ PersonName ”“Michael” ”Snoyman”
deleteWhere [PersonFirstName ==. ”“Michael”]
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C nomopio deleteWhere MBI MOXKeM YIaauTh BOOOIIe Bce AaHHbIe U3 Tabmumbl. Hy>KHO TOBKO
nozckaszatb GHC, kakasi TabiuLia HaC UHTepecyeT:

deletewhere ([] :: [Filter Person]) !

10.7. ATp1GYTbI

o cux nop Mbl Buzieny 6a30BbIi CUHTAKCHUC [ijisl HALMX OOKOB persistLowerCase — CTpOKa C
VIMeHeM CYIIIHOCTH, 33 KOTOPOU [I7Isi KaXKJ0T0 T0JIsT UAET 110 OFHOM CTPOKe C OTCTYIaMHU, COCTOSIIIeH
13 [IByX CJIOB: UMEHHU TI0JIs U TUTIA JaHHBIX TI0J1s1. Persistent mogaepskuBaeT He TO/BKO 3T0. [Tocre aByx
CJIOB B CTPOKe BBl MOYKETe YKa3aTh POM3BOJIBHBIN CITHICOK aTpHUOyTOB.

HomycTtiM, BbI XOTHTE, UTOOBI CYLIHOCTE Person uMesa HeoOs3aTe/IbHbIN BO3PACT, a TAK)Ke METKY
BpeMeHH fj00aBieHust B cucteMy. Jyisi cymjHOCTeH, yoke HaXofsmpxcsi B 6a3e JaHHBIX, B Ka4eCTBe 3TOTO
BpeMeHU Mbl XOTHM UCIO0J/Ib30BaTh TEKYILlee BpeMsl.

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, 1
TemplateHaskell,
OverloadedStrings, GADTs, FlexibleContexts #-}
import Database.Persist
import Database.Persist.Sqglite
import Database.Persist.TH
import Data.Time
import Control.Monad.IO.Class

share [mkPersist sqlSettings, mkMigrate "migrateAll”] [persistLowerCase|
Person

name String

age Int Maybe

created UTCTime default=CURRENT_TIME

deriving Show

]

main :: IO ()

main = runSqlite ”:memory:” $ do
time <- 1iftIO getCurrentTime
runMigration migrateAll
insert $ Person ”"Michael” (Just 26) time
insert $ Person "Greg” Nothing time
return ()

attributes.hs

Maybe siB/IsieTCSl BCTPOEHHBIM aTpHOyTOM M3 ofjHOTO cjioBa. OH JienaeT nosie HeoOs13aTebHBIM. OTO
o3HauaeT, uto B Haskell janHoe mosie Oyznet 06€pHyTO B Maybe, a B SQL 0HO CMOXXeT UMeTh 3HaUEHHe
NULL.
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AtpubyT default 3aBHCHT OT UCIIO/b3yeMOro O3KeHa ¥ MOXKET UCTI0/Ib30BaTh F000H CHHTAKCHC,
sk 661 oH 6bUT TOHATeH CYB/l. B mprBeiéHHOM MpUMepe UCIOb3YeTCsl BCTPOEHHAsk (QYHKLIUS
CYB/], CURRENT_TIME. [lomycTHM, Terepb MbI XOTHUM /100aBUTb B CYIITHOCThL Person Tosie C Jirobu-
MBIM S13BIKOM IIPOrpaMMHPOBaHUS:

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, [
TemplateHaskell,
OverloadedStrings, GADTs, FlexibleContexts #-}
import Database.Persist
import Database.Persist.Sqlite
import Database.Persist.TH
import Data.Time

share [mkPersist sqlSettings, mkMigrate ”migrateAll”] [persistLowerCase|
Person

name String

age Int Maybe

created UTCTime default=CURRENT_TIME

language String default='Haskell’

deriving Show

1]

main :: IO ()
main = runSqlite ”:memory:” $ do
runMigration migrateAll

attribute-default.hs

AtpubyT default abcomOTHO HHKak He BivseT Ha Kof Ha Haskell, To ecth, BaM mO-
TIPE>XXHEMY TIPUETCS 3al0/HATh BCe 3HaUeHUsl. ATPUOYT B/IUSIET TOJILKO Ha cxeMy 0a3bl JaH-

HBIX U aBTOMaTH4yeCKre MUrparnun.

MBI 10/DKHBI 3aK/TFOUUTh CTPOKY B OJJUHAPHBIE KaBbIUKY, uT00bI CY B/l MOI/1a MPaBUIbHO UHTEPIIPEe-
TrpoBarth eé. Takke Persistent mo3BoJisieT UCTIOMBL30BATh [IBOIHBIE KABBIUKHU J/IsI CTPOK, COJI@PIKalliux
nipobesibl. HarpyiMep, eC/ii MBI XOTHM C/le/IaTh CTPAHOM 10 yMoT4aHHto Poccutickyro desepariyto, T0
JIOJDKHBI HalMCaTh:

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, 1
TemplateHaskell,
OverloadedStrings, GADTs, FlexibleContexts #-}
import Database.Persist
import Database.Persist.Sqlite
import Database.Persist.TH
import Data.Time

share [mkPersist sqlSettings, mkMigrate "migrateAll”] [persistLowerCase|
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Person
name String
age Int Maybe
created UTCTime default=CURRENT_TIME
language String default='Haskell’
country String "default='Poccuiickaa_depepauma’”
deriving Show

]

main :: IO ()
main = runSqlite ”:memory:” $ do
runMigration migrateAll

attribute-whitespace.hs

[MocsieqHME TPIOK, KOTOPBINA BB MOYXKETE TIPO//IaTh C aTpubyTaMu — 3TO yKa3aTb UMeHa Tab/ui| u
CTOJIOL[0B, UCTIO/IB3yeMble B SQL. 3TO MOXKEeT MPUTOUThLCS TIPH B3aUMO/IEHCTBHM C CYIIle CTBYFOI[UMU
6a3aMu JAHHBIX.

share [mkPersist sqlSettings, mkMigrate ”migrateAll”] [persistLowerCase|
Person sql=the-person-table id=numeric_id

firstName String sql=first_name

lastName String sql=fldLastName

age Int "sql=The Age_of_the Person”

PersonName firstName lastName

deriving Show

EcTb e psii BO3MOXXHOCTeH JOCTYIHbI B CUHTaKCHCe OIpeZiesieHHs CylL{HOCTell. AKTyasibHbIH CITH-
COK nozepsxkuBaetcs B Yesod BuKUP.

10.8. OTHOLWLEHuA

Persistent mogep>K1BaeT CCbUTKYA MEX/Y THUTIAMK JaHHBIX, TAKAM 06pa3oM, UTO OHU OCTAOTCs CO-
I7IaCOBaHHBIMU B MOAiepkKuBaeMbIxX He-SQL 6a3ax gaHHbIX. CChIIKa CO371aéTcs myTéM fobasnenus 1D
B CBf13aHHYIO CYIIHOCTh. BOT Kak BBIIJIAUT MIPUMeP [i/1s1 UesioBeKa C OOJIbIINM KOJTHUeCTBOM MalllkH:

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, 1
TemplateHaskell,
OverloadedStrings, GADTs, FlexibleContexts #-}
import Database.Persist
import Database.Persist.Sqlite
import Database.Persist.TH

thtps ://github.com/yesodweb/yesod/wiki/Persistent-entity-syntax
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import Control.Monad.IO.Class (1liftIO)
import Data.Time

share [mkPersist sqlSettings, mkMigrate "migrateAll”] [persistLowerCase|
Person

name String

deriving Show
Car

ownerId PersonId

name String

deriving Show

]

main :: IO ()
main = runSqlite ”:memory:” $ do
runMigration migrateAll
bruce <- insert $ Person "Bruce_Wayne”
insert $ Car bruce "Bat_Mobile”
insert $ Car bruce "Porsche”
-- 3TO MOXET 3aHATb MHOI0 BPEMEHU
cars <- selectList [CarOwnerId ==. bruce] []
1iftIO $ print cars

relations.hs

C TIOMOIIBIO 9TOH TEXHUKU Bbl MOXKETE orpenessiTb OTHOLIEeHHs OJWMH-KO-MHOT'MM. YT005I oripene-
JINTh OTHOIIIeHHWe MHOI'Me-KO-MHOI'M, HaM HOHEI,E[OGI/ITCH CBA3YyHolas CyYLUIHOCTb, KOTOPAasd UMEET OT-
HOIIeHWs OAWMH-KO-MHOI'MM C Ka)KAOﬁ 13 OPUTMHAJIbHBIX Ta6J'II/IL[. B AdHHOM C/1yude 6y,qu xopomei/i
H,L[eeﬁ BOCIIOJ/Ib30BaTbCsA OIrpaHUYeHHEeM YHHUKA/JIbHOCTH. ,Z[OHyCTI/IM, MbI XOTUM CMOJe/TMPOBATh CHUTY-
alnuyio, B KOTOpOfI MBI OTC/IE)KWUBAEM, KaKHe JIFOAW B KaAKUX Mara3vHax Ae/1al0T ITOKYIIKU:

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, [
TemplateHaskell,
OverloadedStrings, GADTs, FlexibleContexts #-}
import Database.Persist
import Database.Persist.Sqlite
import Database.Persist.TH
import Data.Time

share [mkPersist sqlSettings, mkMigrate ”migrateAll”] [persistLowerCase|
Person
name String
Store
name String
PersonStore
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personId PersonId
storeld Storeld
UniquePersonStore personld storeld

]

main :: IO ()
main = runSqlite ”:memory:” $ do
runMigration migrateAll

bruce <- insert $ Person "Bruce_Wayne”
michael <- insert $ Person "Michael”

target <- insert $ Store "Target”
gucci <- insert $ Store "Gucci”
sevenEleven <- insert $ Store ”"7-11"

insert $ PersonStore bruce gucci
insert $ PersonStore bruce sevenEleven

insert $ PersonStore michael target
insert $ PersonStore michael sevenEleven

return ()

many-to-many.hs

IMockonbKy cydduke Id B UMEHHU TUTa UCIOb3yeTcs B Persistent /iy 0603HaueHNsT CBSI3H
T10 BHeIlIHeMY KJ/IH0uY, B HACTOSLLIMI MOMEHT He Tpe/iCTaB/IsIeTCsl BO3MOKHBIM HCIOIb30BaTh
HEKJTIOUEeBbIe THITI, UbE UMS 3aKaHumBaeTcs Ha Id. TIpocTtoe peliieHue 31Ol poOsIeMBI 3a-
K/IFOUaeTCsl B OTpeZie/ieHU CUHOHKMMaA THIIA C ApyTruM cy(hdUKCOM, HarlpuMep:

data MyExistingTypeEndingInId =
type IdIsNotTheSuffix = MyExistingTypeEndingInId

[persist|
Person
someField IdIsNotTheSuffix

10.9. Nogpo6GHee o0 TMNax

o cux mop Mbl TOBOPWIN 0 Person u PersonId 6e3 0cob6oro o0bsiCHEHUs, UeM OHM Ha CaMOM
Jiesie sIBJSIOTCSL. B mpocTeiimieM ciyyae, eC/i MBI TOBOPHM TOJIBKO O PeJISIMOHHBLIX 0a3ax /JaHHBIX,
PersinId mor 6b1 ObITE IPOCTO type PersonId = Int64. Ho B 3TOM C/iydyae Ha YPOBHE THUIIOB HU-



136 I'maBa 10. Persistent

YTO He CBS3BIBAJIO OBI PersonId u CymHOCTE Person. B pesynerare BBl MorH OB 10 ommbKe BOC-
T0J1b30BaThCsl PersonId U moayuutsb Car. [Ist MOZeTMpOBaHuUsl TaKUX OTHOLLUEHWH MbI UCIIO/b3yeM
(daHTOMHBIe THITBL. VITaK, Halll CJie[yIOIIUH HaUBHBIN IIar ObLT ObI C/IeYOLIAM:

newtype Key entity = Key Int64

type PersonId = Key Person

U 3710 /1efiCTBUTENLHO OT/IMYHO paboTaeT 0 TeX TI0p, MOKa BBl He CTONKHETeCh C 69KeH/I0M, KOTO-
pbIii He ucnonb3yer Int64 s ID. U 3To ganeko He TeopeTUUYeCKUil BOMPOC, MOCKoIbKy MongoDB
JJIs1 9TUX Liesied ucrosb3yeT TUI ByteString. MTak, HaM HY)KHO 3HaueHHe KJIHoua, KOTOPOe MOXKeT
cozepkath bo Int64, mibo ByteString. KakeTcs, HacTalo OTIMYHOE BPeMs /IS TPUMEHeHUs
CYMMapHbIX TUIIOB:

data Key entity = KeyInt Int64 | KeyByteString ByteString

Ho, Ha camoMm fiefnie, 3TO MyTb K HEMPUSTHOCTSAM. B crienyromuii pa3 HaMm nomnazgércsi 63keHs, Ko-
TOPBIM UCIIO/B3yeT B KauecCTBe K/IHoua BpeMeHHble MeTKH U HaM MPU/ETCS BBECTH JIOTIOTHUTE/BbHbIN
KOHCTPYKTOD /151 Key. Tak MOXKeT MpOf0/DKaThCsl Kakoe-To BpeMsi. K cuacThlo, y Hac y>ke ecTb CyM-
MapHbIH THIT, IpeJHa3HaueHHbIH |71 TIpe/[CTaBIeHus TPOU3BOJILHBIX JIaHHBIX, PersistVvalue:

newtype Key entity = Key PersistValue !

Ho TyT ectb Apyras npo6siema. CkaxkeM, y Hac eCThb BeDO-IIpuioKkeHre, koTopoe npuHuMaet ID B Ka-
YyeCTBe IlapaMeTpa OT I10/1b30BaTesIsl. ITOMY NPUIOKEeHUI0 IPUAETCA IIPUHAMATh ITapaMeTp, Kak Text,
a 3aTeM TIbITaThbCs NpeoOpa3oBath ero B Key. Het mpobneM, faBaiiTe HanviueM (yHKLWFO, KOTOpast
npeobpa3oBeiBaeT Text B PersistValue, a 3aTeM nepefafiuM BO3BpalljaeMoe €0 3HaueHHe B KOH-
cTpykrop Key. IIpaBuibHO?

Her, HenpaBunsHO. MBI ipo60oBany, u 310 K 60/bII0i pobeme. Bcé 3akOHUMIIOCH TeéM, UTO HaM
TMIPHIIIOCH TIPHHUMATh KJIFOUH, KOTOPBIX He MOXKeT ObITh. Harprmep, eciu Mbl uMeeM fieio ¢ SQL,

KJTFOU JIO/DKeH OBbITh 11esbiM urcioM. Ho pu rofxo/ie, OnyMcaHHOM BBIIIIE, B KaueCTBe K/I04a Mbl pas-
pelliaeM NMPUHMUMATD [TPOU3BOJIbHEIE TEKCTOBBIE IaHHBIe. B pesysnbrare Mbl osyudani 500-bie ommoOKy,
noromy uto CYB/] 6bi1a B 1I0Ke OT TOMBITOK CPAaBHUBATh LIeJIOUMC/IEHHBIE OIS C TEKCTOM.

YTo HaM [IefCTBUTEILHO HY>KHO, 3TO CIIoco6 mpeoOpa3oBaHus TEKCTA B Key, HO C YUETOM TPaBHII
Ucrob3yeMoro 63keHza. M Kak TOMBKO BOMPOC CTAaHOBUTCS C(HOPMY/IMPOBAH TaKUM 00pa3oM, MbI TyT
Ke TIOJTyuaeM OTBET — [00aBUTH eI ofHOro GaHToMa. B elicTBUTEIEHOCTH, OnpefieneHre Key B
Persistent ciegyroree:

newtype KeyBackend backend entity = Key { unKey :: PersistValue }
type Key val = KeyBackend (PersistEntityBackend val) val

OTa csierka ycrpamatomasi (opMy/MpoOBKa O3HauaeT: y Hac ecTh THIT KeyBackend, mapameTpamu
KOTOPOTO SIBJITIOTCS 63KeH 1 ¥ cyIHOCTh. OJJHAKO, Y HAC TAaK)Ke eCTh YIPOILEHHEIHN THUI Key, KOTOPHIH

HCII0/Ib3yeT OAWH U TOT XKe 69K€H,IZ[ 1 0jid CYIIHOCTH, U [JId K/ItF0Ua, YTO IMpakKTHUYeCKU BCera AB/IAeTCA
KOPPEKTHBIM JOTyIL|eHHEM.

U 370 nipekpacHo paboTaeT. Ternepb MbI MOXKEM MOJTYUUTh QyHKIMIO Text -> KeyBackend MongoDB [
entity u ¢pyHKOMio Text -> KeyBackend SqlPersist entity, mocse uero Bcé paboTaert, Kak 1o
Maciy.
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10.9.1. YcnoxHsaeMm, 0606Lwaem

Mo ymomuanuto, Persistent 3ayUKcHpyeT Ballly THIIbI AAHHBIX [/ pabOThI C KOHKPETHBIM OIKEH[0M
B/1. ITpu ucrionb3oBanuu sqlSet tings 3o Oyzaer Tun SqlBackend. Ho ec/iv Bl XOTUTE HAITUCATh KOJ
Persistent, KOTOpPBIH MOXKET ObITH UCTIO/IL30BAH /11 HECKOJIBKUX O3KEH/I0B, BHI MOXKETE MOK/TIOUHTh
6ostee o6IIHe TUIBI, 3aMeHUB sqlSettings Ha sqlSettings {mpsGeneric = True }.

Yrtobbl pa306paThCs, 3aUeM 3TO HY)KHO, pACCMOTPUM OTHOILIIEHHUsI. JOMyCTHM, Mbl XOTHM TPe/ICTa-
BUTbH OJIOTH U TIOCTBI B HUX. MBI MCITO/Ib30Ba/A OBl TaKOe OTIMCaHWe CYLHOCTeH:

Blog
title Text
Post
title Text
blogId BlogId

Ho kak 3T0 6y,qu BBIIVIAAETh C TOUKH 3peHUA THIld AdHHBIX Key?

data Blog = Blog { blogTitle :: Text }
data Post = Post { postTitle :: Text, postBlogId :: KeyBackend <uto gonxHo [
6bITb 3pecb?> Blog }

MBEI 10/KHBI YKa3aTh KaKoW-TO 03KeH T. B Teopyu, MbI MOXKEM SIBHO TIOZICTaBUThL SqlPersist wiuMongo,
HO TOT/Ia HAILIKM TUITbI JAHHBIX OyAyT paboTaTh TOMBKO C OAHUM 63KeHZOM. [IJis1 OHOTO TIPUIOKEHHST
9TO MOXKET OBITh PUEMIEMBIM, HO KaK HACUET OUOIMOTEK C OTIpe/Ie/IEHUSIMU THTIOB JJAHHBIX, KOTOPbIE
MOT'YT UCTI0/Ib30BaThCs B PA3/IUUHBIX TIPHU/IOXKEHUSIX C Pa3/IMUHBIMU O3KeHAaMU?

Tak uTo, BCé CTAaHOBUTCS UyTh C/I0)KHee. Ha caMoM fiefie, HAlllM THTTBI TaKuUe:

data BlogGeneric backend = Blog { blogTitle :: Text }
data PostGeneric backend = Post { postTitle :: Text, postBlogId :: [
KeyBackend backend (BlogGeneric backend) 3}

O6paruTe BHUMAaHHe, UTO MBI BCE eI1]é HCTI0/Ib3yeM KOPOTKHe MMeHa [J1si KOHCTPYKTOPOB U 3aITHCei.
Haxkone11, 4ToObI 1pej0CTaBUTh POCTOM MHTepdeiic /11 HOPMaJbHOTO KOZa, Mbl OMpefiesisieM Koe-
KaKhe CUHOHUMBI TUIIOB:

type Blog = BlogGeneric SglPersist
type BlogId = Key SqglPersist Blog

type Post = PostGeneric SqglPersist
type PostId = Key SqlPersist Post

U, xoHeuHo, Persistent He 3aBsi3aH )KECTKO Ha SqlPersist rge-mibo. Ito mapametp sqlSettings,
YTO BBI Nlepefjan B mkPersist, roBOpUT HaM MCMOMB30BaTh SqlPersist. B Koze, ucnonb3yroiieM
Mongo, BMecTo Hero Oy/eT UCIT0/Ib30BaH TlapaMeTp mongoSettings.

OriricaHHOe BhIllle MOXKeT MoKa3aThCsl HeCKOJILKO CJIOXKHBIM, HO TIPYU HallMCaHUU T10/Tb30BaTe/TbCKOr0
KOJla BCE 3TO eJjBa JIU KOra-HUOy/b BaM MOHaZ00uTcs. TIpocMoTpuTe elné pa3 3Ty IIaBy — HaM HH
pasy He MPUXOJUIOCH paboTaTh ¢ Key win Gener ic Harpsimyto. Hanboree pacrpocTpaHéHHOe MeCTO,
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TZie OHU MOTYT BCIUIBITB, — 3TO COOOIL[eHUs] KOMITU/IsATOpa 00 ormbkax. [T03ToMy BaXKHO 3HaTh 00
3TOM, HO BPSI] JIU TIPUJETCS CTANKUBATBCS C 3THM eXKeIHEBHO.

10.10. Monsa nponsBoJsIbHOroO TUNa

OnHaXIbI, BbI 3aX0THUTE OTPE/Ie/UTh COOGCTBEHHOE TM0JIe AJIs UCTO/Ib30BaHUs B CBOEM XPaHUIIHLLE.
Hawnbomnee TUITUUHBIN Cydaii — 3TO Mepeurc/ieHre, HallpuMep COCTOSTHYE HaliMa COTPYAHUKOB. st
sToro Persistent nmpefocrassieT crieuanbHyo GyHkiuio Template Haskell:

{-# LANGUAGE TemplateHaskell #-}
module Employment where

import Database.Persist.TH

data Employment = Employed | Unemployed | Retired
deriving (Show, Read, Eq)
derivePersistField "Employment”

Employment.hs

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, [
TemplateHaskell,
OverloadedStrings, GADTs, FlexibleContexts #-}
import Database.Persist.Sqlite
import Database.Persist.TH
import Employment

share [mkPersist sqlSettings, mkMigrate ”migrateAll”] [persistLowerCase|
Person

name String

employment Employment

]

main :: IO ()
main = runSqlite ”:memory:” $ do
runMigration migrateAll

insert $ Person ”"Bruce Wayne” Retired
insert $ Person "Peter Parker” Unemployed
insert $ Person ”"Michael” Employed

return ()

custom-fields.hs
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derivePersistField Mo3BoJisieT XpaHUTh [JaHHBIE B 0a3e, UCIIO/B3Ys] CTPOKOBBIE ITOJIS, a TaKXKe
peanu3syeT Cepran3aLio C [IOMOLLBIO 3K3eMITISIPOB K/1accoB Read 1 Show Batliero Tura AaHHbIX. OTO
MOXET OBbITh He Tak 3P PeKTUBHO, KaK UCIT0/Ib30BaHKE LIeJIbIX UHCeJ, 3aTO yi00Hee BOT B KAKOM IT/IaHe.
Haxe ecnu B Oyay1ueM Bbl J0OaBUTe HOBbIE KOHCTPYKTODBI, JaHHEBIe B 6a3e OCTaHYTCS BaIUAHBIMIL

MbI pasgesTiiy Halll IPUMep Ha [JBa OTAebHBIX MOAY/IA. ITO HeoOX0AUMO M3-3a OrpaHH-
yenusi craauii GHC (GHC stage restriction), Mo CyTd o3Hadarolee, 4to, B OO/BIIMHCTBE
cityvaeB, co3ganHbii Template Haskell Koz He MOXKeT UCITOIb30BaThCSI B TOM )K€ CaMOM MO-

nyrne.

10.11. Persistent: cbipoii SQL

[Taker Persistent npegocTapsieT TUIOO€30MAaCHBIM HHTepGEIC K XpaHWIUIIY JaHHBIX. OH cTapaet-
CsI He 3aBUCETh OT UCIIO/Ib3yeMOoro O9KeHa, HarpUMeD, He T10J1arasCh Ha peJIsILOHHbIE BO3MOXXHOCTU
SQL. ITo moemy onbITy B 95% CiiydaeB BbI C JIETKOCTBIO PeLUTE CTOALLYIO [epes BaMU 3a/ady, HUc-
T0JTB3Ys1 BLICOKOYPOBHEBRIN HHTepdeiic. (B pelicTBUTEBEHOCTH, OOBIIMHCTBO MOUX BeO-TTPUIOKEHUH
WCTOMb3YIOT TOJBKO BBICOKOYPOBHEBBIN HHTepdeiic.)

Ho vHorzIa BO3HUKAeT >KeJlaHHe UCIOIb30BaTh BO3MOXKHOCTH, CIIelU(IYHbIE /1711 KOHKPeTHOro 03-
keH/ia. OFHOM U3 TAKUX BO3MOXKHOCTEH, KOTOPYIO MHe TIPUXOANIOCH UCTI0/Ib30BaTh, ObL TIOTHOTEKCTO-
BbIl TOMCK. B 3ToM cityuae B SQL-3anpoce Tpebyetcs ucrosnb3oBath LIKE, KOTOPBIH He MOJIeTUPYETCS
B Persistent. /[aBaiiTe monpoOyem HaliTh BceX ytofieli ¢ hamuivelt «Snoyman» U BEIBECTU HalJeHHbIe

3aIMCH.
Ha camom pene, BbI mosiceme Bocmoib30Batbed onepatopoM LIKE ¢ momMorsto HopManbHO-

rO CUHTAaKCHCa, MOCKOBbKY B Persistent 0.6 6bla Jo6aBieHa BO3MOXKHOCTB, TTO3BOJISIOLIAs
HCIT0/Th30BaTh OTepaTopsbl, crienivhuuHbIe 1151 03keH 2. Ho 3T0 BCE paBHO XOPOILIHi TpuMep,

TaK 4YTO ,E[aBaﬁTe PaCcCMOTpHUM e€ro.

{-# LANGUAGE OverloadedStrings, TemplateHaskell, QuasiQuotes, TypeFamilies #-}
{-# LANGUAGE GeneralizedNewtypeDeriving, GADTs, FlexibleContexts #-}

import Database.Persist.TH

import Data.Text (Text)

import Database.Persist.Sqlite

import Control.Monad.IO.Class (1liftIO)

import Data.Conduit

import qualified Data.Conduit.List as CL

share [mkPersist sqlSettings, mkMigrate ”migrateAll”] [persistLowerCase|
Person
name Text

]

main :: IO ()

main = runSqlite ”:memory:” $ do
runMigration migrateAll
insert $ Person "Michael Snoyman”
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insert Person “Miriamg_Snoyman”

insert Person "Eliezer_ Snoyman”

insert Person "Greg Weber”

$
$
insert $ Person ”Gavriella Snoyman”
$
$ Person ”"Rick_Richardson”

insert

-- Persistent He npegocTaBnisAeT K/w4eBOro csoBa LIKE, HO Ham XOTesloCb Obl

-- No0/y4YnTb BCKH CEMbI Snoyman’osB. ..
let sql = ”SELECT_name FROM Person_WHERE name_ LIKE ,'%Snhoyman’"”
rawQuery sql [] $$ CL.mapM_ (1liftIO . print)

raw-sql.hs

Taxke cyllecTByeT BbICOKOYPOBHeBasl NOZieprKKa /IS aBTOMaTH3MpPOBaHHOM cepuanu3anuu. [o-
npobHocTH Bel MoxkeTe HadiTh B Haddock-mokymenTanuu mo API.

10.12. NHTerpauua c Yesod

WTak, Bbl NIPOHUKIIMCH BCel Mol1bio Persistent. Kak Tereps MHTerprpoBath ero ¢ Yesod-TpuioxkeHuem?
Eciu BBI McTionb3yeTe KapKac caifta, 6o/bliast YacTh paboThl ke ObLIa mpozesiaHa 3a Bac. Ho, o Tpa-
JULIMY, ceifuac Mbl MpozesiaeM BCE BPYUHYIO, UYTOOBI JIyyllie MTOHATh, KaK BCE YCTPOEHO.

[Maket yesod-persistent rpezcraeasier coboii «kiei» Mmexay Persistent u Yesod. OH mipefocTas/isi-
eT KJIacC TUTOB YesodPersist, KOTOpbIM CTaHAApTH3YeT AOCTYI K Oa3e JaHHBIX C IOMOILBI0 METO-
Jia runDB. BoT Kak 3TO BBIIVIAAUT B JeMCTBUN.

{-# LANGUAGE QuasiQuotes, TypeFamilies, GeneralizedNewtypeDeriving, 1
FlexibleContexts #-}

{-# LANGUAGE TemplateHaskell, OverloadedStrings, GADTs, [
MultiParamTypeClasses #-}

import Yesod

import Database.Persist.Sqlite

import Control.Monad.Trans.Resource (runResourceT)

import Control.Monad.Logger (runStderrLoggingT)

-- OnpegensieMm Hawu CYWHOCTU, KakK OB6bIYHO
share [mkPersist sqlSettings, mkMigrate ”migrateAll”] [persistLowerCase|
Person

firstName String

lastName String

age Int

deriving Show

]

-- Mbl XpaHum ny/sn COefuHeHuidi B OCHOBHOM Tune. Korga nporpamma
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- - WHWUMann3npyeTCs, Mbl CO34aeM HauyasibHblfi Mys, wu Kaxgeli pa3, kKorga Ham
-- HYXHO NpoOu3BECTU AelicTBue, Mbl Bblige/iIieM COeAMHEHWe u3 nyna
data PersistTest = PersistTest ConnectionPool

-- Mbl co3gaemM Of4WH-€eAUHCTBEHHbII MapupyT A/18 [OCTyrna K 4YesnoBeKy. 3TO [0BO/bHO [
pacnpocTpaHeHHas

-- fnpakTuka, Korga B mapupyTtax ucrnosib3yetcsa Id.

mkYesod "PersistTest” [parseRoutes|

/ HomeR GET

/person/#PersonId PersonR GET

1]

-- TyT HUYero 0CO6EHHOr o
instance Yesod PersistTest

-- Ternepb Ham HYXHO oOrnpejennTb 3K3eMr/isip Knacca YesodPersist, KoOTopbii 6ygeTt
-- c/leguTb 3a TeM, KaKoii 63KeH[ Mbl MCMO/Ib3yeM W KaK c/ieqyeT BbiNO/IHATb
-- geuncreusa
instance YesodPersist PersistTest where
type YesodPersistBackend PersistTest = SqlPersistT

runDB action = do
PersistTest pool <- getYesod
runSglPool action pool

-- BbiBOAMM CNUCOK BCeX /wgen B base
getHomeR :: Handler Html
getHomeR = do
people <- runDB $ selectList [] [Asc PersonAge]

defaultLayout
[whamlet |
<ul>
$forall Entity personid person <- people
<li>
<a href=@{PersonR personid}>#{personFirstName person}
]

-- Mbl npocTo BO3BpaljaeM CTPOKOBOE rpejcTaB/eHNe 4esiaBeKa
-- uan owmbKy 404, ecnu TaKo#i Person He cyuecTByeT
getPersonR :: PersonId -> Handler String
getPersonR personId = do

person <- runDB $ get404 personId

return $ show person
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openConnectionCount :: Int
openConnectionCount = 10

main :: IO ()
main = withSqlitePool "test.db3” openConnectionCount $ \pool -> do
runResourceT $ runStderrLoggingT $ flip runSqlPool pool $ do
runMigration migrateAll
insert $ Person ”“Michael” "Snoyman” 26
warp 3000 $ PersistTest pool

persistent-yesod.hs

TyT ecTb ABa BAYKHBIX MOMEHTA [1/1s1 0OIIIeT0 MCIIO/Ib30BaHuUsl. [1J1s BRITIONTHEHUs AefCTBI Haf 6a30id
JlaHHBIX U3 MOHaZbI Handler ucnonb3yercs GyHKIMs runDB. BHYTpu runDB BBl MOKeTe WCIOb30-
BaTh Bce Te ()YHKLMY, O KOTOPBIX 11/Ia peub Bblllle, HarlpyUMep, insert u selectlList.

runDB wumeeT TUO runDB :: YesodDB site a -> HandlerT site IO a. YesodDB
orpeeséH, Kak:

type YesodDB site = YesodPersistBackend site (HandlerT site IO)

ITockonpKy OH MOCTpPOEH Ha CBsi3aHHOM TuIle YesodPersistBackend, TO OH UCIIO/B3yeT
COOTBETCTBYIOLLMH [JIs1 TEKYIL|Ero caiita 69keH/,.

[Jpyras HoBast puiika — 3T0 get404. Ota PpyHKLUs paboTaeT B TOUHOCTH, KaK get, TObKO BMECTO
TOr0, uTOOBI BO3BpaIaTh Nothing, Koria pe3y/sbTaT He MOXKET ObITh HaliZieH, OHa BO3BpaIIlaeT CTPaHU-
11y ¢ coobiiernem o6 omrbke 404. B dyHKIMK getPersonR KCI0/Ib30BaH OUeHb PaCIIPOCTPaHEHHbIH
B peasibHBbIX TIPWIOKeHUX Ha Yesod MoAxop — 3HaUYeHue MoyydaeTcs uepe3 QyHKLUIO get404, a
3aTeM B 3aBUCUMOCTH OT pe3y/ibTaTa BO3BPAlL[aeTCsl OTBET.

10.13. SQL nocnoxHee

Persistent crapaeTcst ObITE He3aBUCHMBIM OT 63KeH/a. [IperMy1IieCTBO TAaKOTO MOZX07ia — KOJ, KOTO-
PbIii MOXKET OBITh JIETKO TIePEHOCUMBIM MEXXAY THIaMu 63keH0B. HeloCcTaTOK — MOTepsi HEKOTOPBIX
crieriUUHBIX 711 63KeH/ja BO3MOKHOCTel. Bo3MokHO, HanbosibIast HoTepsi — MozAepskka o0beiu-
HeHu# (join) SQL.

K cuacteto, 6narogapsi ®enurne Jlécca (Felipe Messa), BbI MOXKeTe TMOYUUTh CBOW KYCOUEK TOp-
Ta U ChecThb ero. bubnuoreka EsqueletoE TIpeAOCTaBIsIeT CPeACTBA il HAlTUCAHUSI THUIO-0e30TacHBIX
SQL 3arpocoB, WCTonb3ys CymiecTByOIIy0 uHppacTpykrypy Persistent. Tokymenrarus Haddocks
JJIs1 3TOTO TIaKeTa COZIEP>KUT XOpolilee BBeZleHHe B MCII0/Ib30BaHKe OnbroTeke. V1 IOCKO/IBKY OHa MC-
TI0/Tb3yeT MHOYKe CTBO KOHIIeMIuii Persistent, 60sbII1ast 4acTh BallX 3HaHUM 0 Persistent J0/DKHa JIerKo
TepeHeCcTUCh U Ha Heé.

3http ://hackage.haskell.org/package/esqueleto
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10.14. He TonbkKo SQLite

YToObI HE YCIOKHATD TIPUMEPBI 3TOM IVIaBbl, MBI UCTI0/Ib30BaM 03KeH/ A1 SQLite. B 3aBepiieHue
00Cy>K7ieH s, BOT TIPUMep U3 BBe/IeHUsI, TepPerMCcaHHbIN AJis UCTosib3oBaHus ¢ PostgreSQL:

{-# LANGUAGE FlexibleContexts #-}

{-# LANGUAGE GADTs #-3

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3

{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-}

import Control.Monad.IO0.Class (1liftIO)
import Database.Persist

import Database.Persist.Postgresql
import Database.Persist.TH

share [mkPersist sqlSettings, mkMigrate “migrateAll”] [persistLowerCase|
Person

name String

age Int Maybe

deriving Show
BlogPost

title String

authorId PersonId

deriving Show

]

connStr = "host=localhost_ dbname=test user=test password=test port=5432"

main :: IO ()
main = withPostgresqlPool connStr 10 $ \pool -> do
flip runSglPersistMPool pool $ do
runMigration migrateAll

johnId <- insert $ Person ”John Doe” $ Just 35
janeld <- insert $ Person ”Jane Doe” Nothing

insert $ BlogPost "My, frist ,p@st” johnId
insert $ BlogPost "One_more for ,good measure” johnId

oneJohnPost <- selectList [BlogPostAuthorId ==. johnId] [LimitTo 1]
1iftIO $ print (oneJohnPost :: [Entity BlogPost])

john <- get johnId
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1iftIO $ print (john :: Maybe Person)

delete janeId
deleteWhere [BlogPostAuthorId ==. johnId]

postgre.hs

10.15. BoiBOAbI

Persistent MpUHOCUT CTpOryro TUNM3aMio si3bika Haskell B Bainl c/10if foctymna K faHHBIM. BmecTo
TOT0, UTOOBI MUCATh CKJIOHHBIA K BO3HUKHOBEHHIO OIIMOOK, HETUITU3UPOBAHHBIN AOCTYI K JAHHBIM,
WM BPYUYHYIO MMHCATh IAGMOHHBIA KOJ CepUanv3alivi, Bbl MOXKEeTe aBTOMATH3MpOBaTh paboTy, MC-
nonb3ys Persistent.

[lesb cOCTOUT B TOM, UTOOBI 60bWYIO YaCMb BPEMEHHU MPeJOCTaB/IATh BCE Heobxoaumoe. B Tex
JKe C/Tydasix, KOTZla BaM HY>KHO DoJiee MOIITHOe CpeZiCTBO, Persistent mpeocTap/isieT IPSIMOM JOCTYT K
HIDKEJIEXKAIeMY XPaHWIHIIY JaHHbIX, TaK UTO Bbl MOXKETE HAIHCaTh JIF000e MATUCTOPOHHEe 00beIu-
HeHue Tab/uL], Kakoe MoyKesiaeTe.

Persistent HanPsIMYI0 UHTETPUPYETCs B 001Mi pabounii mporiecc ¢ Yesod. VI peub TYT UAET He TOMb-
KO 0 HeDOJIBIINX TaKeTax Bpojie yesod-persistent — makeTsl Bpoje yesod-form u yesod-auth
TaKKe MpeKpacHO B3auMOZeNCTBYIOT C Persistent.



11. Pa3BépTbiBaHWe Ballero Beo6-npuioXXeHns

He mory roBoputs 3a BceXx, HO JIMYHO {1 NPeAIIOYUTAI0 NIPOrpaMMHUpPOBaHUe CUCTEMHOMY aJiMUHU-
crpupoBanuto. Ho, Ha caMoM Jiefie, paHO WJTU MO3HO BaM MPUAETCS KaK-HUOYAb pa3BopayMBarh Ballle
TIPUJIO)KEeHHe, U CKOpee BCEro BaM MPHUAETCS OBITb TeM CaMbIM 4e/IOBEKOM, KOTOPBIH OyaeT BCE 3TO
HaCTpauBark.

B Haskell coobmectBe cyijecTByrOT MHOTOOOEIIAOIIie HHULIMATHBEI, Halle/leHHBIe Ha TO, UTOOBI
o67erunTh IIporiecc pasBépTeIBaHuUs. B OyayieM, BO3MOXKHO, Y Hac faxe OyzieT cepBUC, KOTOPBIH 1103-
BOJIUT Pa3BepHYTSH Ballle BeO-TIPUIOyKeHHe ITPY TIOMOIIM OJJHOW KOMAaH/BL.

OJHaKo TI0Ka YTO 3TO He Tak, W, aKe ecy Obl 3T OBUIO Tak, ofo6HOe pelieHre HUKOTA OBl He

rozom110 abcomoTHO BeeM. JlaHHast IV1aBa OIMChIBaeT pa3/IMyHbIe CyIleCTBYIOIe BapUaHThHI Pa3Bép-
TBHIBAHVS U JAET HEKOTOPBIe 00IIIHe peKOMeH ALK KacaTelbHO TOT0, Kakod M3 HUX C/IelyeT BhIOpATh
B TOM W/IM UHOM CJlydae.
Xotst uHbopMarys B 3TOM I7laBe He 3aBUCHUT OT Bepcur Yesod, eCTb BePOSITHOCTh, UTO JjaH-
HbIe peKOMEH/IalluM HeJ0CTaTOUHO TOYHBI /IS TIOC/eQHUX Pa3pabOTOK, TaKMX Kak CepBep
npunoxennit FP Complete, v gocrynHoctu Keter. ['1aBa ocTaB/ieHa B HEU3MEHHOM BH7Ie
(oTHOCHTENEHO Bepcuu Auisi Yesod-1.1. — npum. nepes.), HO, BO3MOXHO, OyzneT 0OHOB/IeHa
B Oynymiem (23.06.2013)

11.1. Komnunauus

HaunéM c Hauasna: Kak Bbl coOupaeTe CBOE NpuyioykeHre? Ec/i BBl UCTIO/b3yeTe CreHepUPOBAHHbIN
CalT-KapKac — 3TO TIPOCTO BLI30B KOMaHALI cabal build. §1 6Bl Tak)Ke peKOMEH/I0BA/ OUHCTKY pa-
60ouMx KaTasnoros repes cOOPKOM, YTOOBI rapaHTHPOBATh OTCYTCTBHE 3aKeIIMPOBAaHHON WH()OPMALIH.
Takum 0Opa3om, MpocTeiias MocaeJ0BaTe/IbHOCTh KOMaH, AJisi COOPKH Balllero MpUioyKeHus: Oyger
BBIVIIZIETh TaK:

cabal clean && cabal configure && cabal build !

11.2. daiinbl gna pa3BépTbiBaHUSA

I[Tpu “cnonb30BaHUM CTeHEPUPOBAHHOTO KapKaca caifTa HeoOXOAWMBIMHU ZIJisi pa3BEPTLIBAHUS SIBJIsI-
I0TCSI TpY Habopa (aiios:

* VicriosiHsieMbIi (pabii Balliero mpuaoKeHUs..
e ITanka config.

e Jlamka static.
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Bcé ocranpHOe, B UaCTHOCTH IIEKCITUPOBCKYE IIA0/I0HbI, BKOMIIMIMPOBAHO B MCTIO/HsIEMbIN (aiis.

OpHo npefocTepexkeHue: daiin config/client_session_key.aes. O1oT ¢aiin ynpasser mumd-
pOBaHKeM Ha cepBepe KJIMeHTCKUX KYKU ceccuu. Yesod aBToMaTHueCKU CO3/,acT 370 (paiis B cilyuae ero
oTcyTcTBUsl. Ha mpakTuke, 3To 03HauaeT, YTo eCJIv Bbl He BKJ/IOUM/IN 3TOT (haiis B cLieHapuid pa3BépThI-
BaHUsI, BCeM BalllUM I10/1b30BaTesIsiM NoTpebyeTcst rlepe3aXofUTh Ha CalT roc/ie Kak0ro 0OHOB/IEHHSI.
Eciu BBl IOC/IEIyeTe COBETY BBILE U BKIIOUHTE B CLieHapHi Manky config, mpobieMa GyzneT yacTaHa
peliieHa.

[Jpyras yacTb pelieHust — yOeIUThCs, UTO KaK TOTLKO BbI cO37aH haitn config/client_session_key.aes,
BbI OyZleTe MCII0/b30BaTh TOLKO ero sl BCeX MOCIeAyoMX ooHoBmeHnH. CaMblil mpocTol crocob
pellleHus] — XpaHUTh Gaiia B cucteMe KOHTposisl Bepcrii. OjHAaKO, eC/y Bbl UCIIOJIb3YyeTe OTKPbIThIE
UCXOAHUKH, 3TO MOXKET OBITb OMACHO: KTO-HUOY/b C OCTYIIOM K BallleMY PEIO3UTOPHUIO0 GyeT UMeTh
BO3MO)KHOCTB C(habprKOBaTh IaHHBIE [/Is1 BXOZA B IIPIJIO’KeHHe !

OnucanHasi npobseMa, Mo CyLLeCTBY, OTHOCUTCS K CHCTEMHOMY aJMUHUCTPUPOBAHHIO, a He K TIpO-
rpaMMHpoOBaHHIO0. Yesod He Mpe/j0CTaBIsIeT BCTPOEHHBIX CPeZCTB Ji1s1 6e3011acHOT0 XpaHeHHsI KJToueit
K/IMEHTCKUX ceccuil. EC/M BbI MCTIO/Tb3yeTe OTKPBITHIH KOJ UK He I0BepsieTe KOMY-TH00 U3 UMEFOLINX
JOCTYTI K PEMO3UTOPHIO C KOJIOM, CTAHOBUTCS Upe3BbIYaliHO BayKHBIM pa3paboTaTh HafIEXKHOe pellieHue
JJ1s1 XpaHeHHs KJ/IFoua KIMeHTCKUX CeCCHM.

11.3. Warp

Kak 6b110 0TMeueHo paHee, Yesod moctpoed Ha Hmepdelice eeb-npunosiceHus (Web Application
Interface, WAI), uto 1o3BoJIsIeT eMy 3aIycKaTtbcs Ha mobom WAI-coBmectmom 63keHs cepeepe. Ha
MOMEHT HalMCaHUs 3TOTO TEKCTAa JOCTYIIHBI CJIeAYIOLIYe BapUaHThI:

* Warp

FastCGI

SCGI

+ CGI

» Webkit

» Cepsep pa3pabotku (development server)

[Mocnenavie ABa He TpeJjHa3HAUEHBI /1711 OOEBOTO MCIMO/IB30BaHus. VI3 OCTABIIMXCS UeTBIPEX, TEO-
peTuuecKy, [ 3TUX LieJiel MoXKeT ObITh MCIOMb30BaH Moboi. Ha npakrtuke >ke CGI Oyzet y>kacHO
He3(deKTUBeH, Tak Kak Jjisl KOKIO0To CoeHeHNs OyieT co3aaBarhbcst HOBBIH rpotecc. SCGI, B cBoro
ouepe/ib, He HACTOJILKO XOPOILIO TIOA/Iep)KUBaeTCsl GpOHTeH/ BeO-cepBepamMu Kak Warp (B pexxume 00-
parHoro npokcu) wim FastCGI.

Takum 00pa3oM, U3 IBYX OCTABIINXCsl BAPUAHTOB Warp sIB/ISIeTCSl pEKOMEH/IyeMbIM, TTOTOMY UTO:

¢ OH 3HauUUTe/ILHO 6bICTpee;

» Kak u FastCGI MoxeT ObITh 3amyiijeH 3a (POHTEH/] CEpPBEPOM, TaKUM Kak Nginx B pekume
006paTHOro MPOKCH;
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+ Kpome Toro, OH SIBISETCSI MOHOCTBIO (QyHKIIMOHANBHBIM CEPBEPOM, U TIOTOMY MOXET ObITh UC-
T0/1b30BaH caM 1o cebe, 6e3 Kakoro-mbo GpoHTeHAa.

VIToro, OTKPBITBIM OCTAJICS JIMIIb OfWH BOMPOC: CJAeYeT JIM UCIOIb30BaTh Warp caMoCTOSATe/TEHO
WM yepe3 00paTHBINM IPOKCH 3a JPYTUM (ppoHTeH/ cepBepoM? B G0BIIMHCTBe CiTydaeB 51 peKOMEeHZYIO
rocjefHee, IOTOMY UTO:

» Hecmotpsi Ha TO, uTo Warp OBICTp, OH OIITUMHU3UPOBAH [i/1s1 UCITIO/Ib30BaHUs B KauecTBe cepBepa
TIPUIOXKEHWH, a He cepBepa cTaThuueckux (aios;

» Vcnonmb3yst Nginx, Bbl MOXKeTe HaCTPOUTh BUPTYaJIbHBIM XOCTUHT W pa3flaBaTh CTaTHUeCKHe
(haiisibl € OTAEMBHOTO JOMeHa. (DTO BO3MOXKHO U C Warp, XOTh U HECKOJIBKO CJIOXKHEE);

* BbI MOXeTe MCMo/b30BaTh Nginx Kak 6ajaHCUPOBLIMK Harpy3ku wiu SSL npokcu. (XoTs, uc-
T10J1b3ys1 warp-tls, BriosTHe MOYKHO 3amycKaTh https caiiT Ha oHOM TOBKO Warp).

TakuM 0O6pa3om, MOsi HITOTOBast PEKOMEH/IALUS CIeAYFOIas: UCTob3yHTe NginxX Kak 00paTHbIH MPOK-
cu as1s Warp.

Hexkotopsie yuacTHUKY coobirectBa Yesod He COTTaCHBI CO MHO# B 9TOM BOTIPOCE U TI0/1ara-
10T, UTO yBe/IMU€HHas IMIpOrU3BOANTE/IbHOCTb U YMEHbIIE€HHAasd C/JIOKHOCTD pelleHrs C OAHUM
TOJILKO Warp Jie/iaroT ero ayuiium Beibopom. Tak uTto, MOCTyMaiTe Kak CUMTaeTe TPaBH/Ib-
HbIM, 006a mogxoza abCoMOTHO KOPPEKTHBIL.

11.3.1. KoHdwmrypauus

B o61miem ciiyuae, Nginx Oyzer oxxugats coefivHeHni Ha 80 TopTy, a Baile Yesod/Warp NpuioskeHre
OygeT cyLaTh Kakoi-HUOYAb IPYroi HEMPUBUIETUPOBAHHbIN MOPT (CKaxkeM, 4321). B TakoM ciyuae
Batll daiin nginx.conf Gyzer BeIIALeTh MPUMEPHO TaK:

daemon off; # HE 3anyckaiTe nginx B ¢$OHOBOM pexume. 3TO OYeHb yAOOHO Ana [
MOHUTOPUHIa MPUIOXEHWUN

events {
worker_connections 4096;

http {
server {
listen 80; # NMopT AN BXO4AWMX coefuHeHun Nginx

server_name www.myserver.com;
location / {
proxy_pass http://127.0.0.1:4321; # MopT obpaTHOro npokcu ana [
Bawero Yesod npunoxeHus

}
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Bb1 MoxxeTe 1006aB/IsATh CKOJIBKO YTOAHO O/10KOB server. OOias npakTuka — J00aBasTh 610K, KO-
TOPBIN TapaHTUPYET, UTO BALM MOJb30BATeIN BCerga OyayT MoiydyaTb CTPAHULBI C MPeHUKCOM Wi
B UMeHH JJoMeHa, cobmozasi TakuMm obpasom RESTful npunrun kanonnyeckux URLoB. (Bel MoxeTe
C TeM >Ke YCIIeXOM JiesiaTh 00paTHOe U BCera yaamsTh npedukc www. [71aBHOe, He 3a0yasTe OTpa3UThb
3T0 U B (haiine KoHGUrypalu nginx U B approot Balllero cainra).

server {
listen 80;
server_name myserver.com;
rewrite A/(.*) http://www.myserver.com/$1 permanent;

KpaiiHe peKOMeHyeTCsl B KaueCTBe ONTHUMU3ALMK Pa3/jaBaTh CTaTUYeckue (aijibl C OTIE/bHOTO
ZloMeHa, u3berast TakuM 06pa3oM HeHY)XHOU Tiepefiaun cookie. Tpemosarasi, YTo Hallld CTAaTHUECKHe
(haiiyibl XxpaHATCS B IOJKaTasore static Kkarasora Halllero caiita, KOTopbii umeeT rmyTh /home/michael/sites/mysite,
3TO BBITVISIENI0 ObI CIeAYIOUM 00pa3om:

server {
listen 80;
server_name static.myserver.com;
root /home/michael/sites/mysite/static;
# Tak Kak yesod-static gobaBnsieT Xew COAEPXMMOro K CTPOKe 3anpoca,
# Mbl MOXeM CBOOOJHO BLICTaBMATb AaTy UCTEYeHUs cpoka AeicTBus Ha panékoe [

6yayuee
# 6e3 onaceHuli NoNy4YnTb yCcTapeBlee COAepXuMMoe.

expires max;

[nist Toro, uToOBI 3TO 3apaboTasio, Balll CAlT JO/KEH KOPPEKTHO U3MeHATh cTatiueckie URLbI Tak,
yT00BI OHM YKa3bIBa/IX Ha 3TOT a/IbTepPHAaTHUBHBIN JoMeH. CaliT-KapKac HaCcTpoeH TakiuM 0O6pa3oMm, uTo-
ObI yIIPOCTHTE 3TY 3a/lauy UCIO/B3ys yHKIMIO Settings. staticRoot u onpenenenye urlIRenderOverride.
OpHako ecii BaM HaJZl0 BCero JIMIIb UCII0/Ib30BaTh IperMyliecTsa Nginx rpu pasgade cTaTUYeCKUX
¢atinoB 6Ge3 MCIOIB30BAHUS OTZEIbHBIX JOMEHHBIX UMEH, BB MOXKeTe ITPOCTO MOAU(UIIMPOBATH HC-
XOJIHBIH GJIOK server ceayroLmm 06pasom:

server {
listen 80; # NopT AN BXOAAWMX coefuHeHuin Nginx
server_name www.mysServer.com;
location / {
proxy_pass http://127.0.0.1:4321; # MNopT obpaTHOro nNpokcu Ansa Bawero [
Yesod npunoxeHus
}
location /static {
root /home/michael/sites/mysite; # 06paTuTe BHUMaHME, 4YTO Mbl *HE* [
BKw4aem /static
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expires max;

11.3.2. CepBepHblii npouecc

MHorue 3HakoMbl ¢ KoHuryparmsmu tuna Apache/mod_php v Lighttpd/FastCGI, B koTopbix
Be0O-cepBep aBTOMATUUeCKH 3aIMyCcKaeT BeO-TpuioykeHue. TIpU MCIOMb30BaHUM NGiNX, Kak B PEXXUMe
obpaTHOro mpokcy, Tak U B pexkume FastCGI, 3To He Tak: Bbl CaMH OTBETCTBEHHBI 3a 3aMyCK Ballle-
ro nporjecca. I HaCTOSITe/TbHO PEKOMEHZIYIO MCIO/b30BaTh KAKOW-TMO0 MHCTPYMEHT MOHWUTOPHWHTA,
KOTODBIN OyZieT aBTOMaTHueCKy Tepe3arycKkarh Ballie NPUIoKeHre B ciiydae TiafeHui. CylecTByer
MHOYKeCTBO OT/TMUHBIX BAPUAHTOB /ISl 3TOTO, TAaKKMX Kak angel min daemontools.

B kauecTBe KOHKDETHOTO NpUMepa HibKe MpuBeAEH (aiin koHpurypauuu Upstart. OH Zo/DKeH pac-
TosiaraThbCs B /etc/init/mysite.conf:

description "My_awesome Yesod_application”

start on runlevel [2345];

stop on runlevel [!2345];

respawn

chdir /home/michael/sites/mysite

exec /home/michael/sites/mysite/dist/build/mysite/mysite

Kak To/ibko 3TOT (haiiyl Ha MecCTe, 3aIyCK Balllero MpPUIOXKeHWsI MOTpe0yeT BCEro JIMIIb OfHOM KO-
MaHJbl sudo start mysite.

11.4. FastCGI

HexkoTopble npegnoynTaroT Ucrosnb3oBath FastCGI asist pa3BépThiBaHMsI CBOMX NPUTIOKeHUH. B 3TOM
cilydae BaM noTpeOyeTcs emé ofuH uHCTpyMeHT. FastCGI pabotaet, mpHHUMast HOBBIE COeAVHEHMS U3
(atinoBoro geckpuntopa. CtangaptHas 6ubmoreka C mpeAosnaraet, 4to 3TOT (aiyioBbIN e CKpUTII-
Top Oyzer paBeH 0 (CTaHZAPTHBINA TIOTOK BBOZA), @ 3HAUMT, HAZl0 MCITOIb30BaTh CIIENHAaIBHYIO TIPO-
rpaMMy spawn-fcgi, KoTopasi CBSDKET CTaHZAPTHBIHN MOTOK BBOZA BALLero MPUIOKEHHs C TIPaBU/IBHBIM
COKETOM.

MokeT OKa3aTbCsi 0UeHb yA0OHBIM UCTI0/B30BaTh [/Is 3TUX Liefel iMeHOBaHHbBIe cOKeThl Unix BMe-
CTO TIPUBSI3KH K ITOPTY, 0COOEHHO eCJTi BB COOMPaeTeCh 3alTyCKaTh HeCKOIBLKO ITPHIOKEHHH Ha OfHOM
¢usnueckoM cepBepe. Bo3MOXKHBINM CLieHapuWil [Jis 3allycKa Balllero MPUIOKeHUsT MOXKET BBITTISZETh
CleIytoIM o0pa3om:

spawn-fcgi \
-d /home/michael/sites/mysite \
-s /tmp/mysite.socket \
-n \
-M 511 \
-u michael \
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-- /home/michael/sites/mysite/dist/build/mysite-fastcgi/mysite-fastcgi

Bawm Takke noTpebyeTcst CKOHGUTYpHPOBATh Balll (pPOHTEHZ, cepBep 15l OOIIeH s C BAIlIUM TIPUTIO-
>xeHueM uepes FastCGI. B ciyuae ¢ Nginx 310 OTHOCUTE/IBHO IIPOCTO:

server {
listen 80;
server_name www.myserver.com;
location / {
fastcgi_pass unix:/tmp/mysite.socket;

OTOT npuMep A0/DKEH BBIIVIAAETH 3HAKOMbIM, YUWUThIBAasA OIMCAHHbIE DaHee BAPDUAHTHI. HOCIIG,L[HI/If/i
TPIOK COCTOUT B TOM, uTo0 ¢ Nginx Bam HeoOX0IMMO BPYUHYIO 3aaTh Bce repeMenHble FastCGI. Pe-
KOMeHJyeTCsl XpaHUThb 3TH TepeMeHHble B OTAe/bHOM (aiine (ckakeM, fastcgi.conf), u mobaBnsTh
include fastcgi.conf; B koHer 6/oka http. Comep)kuMoe 3TOro dalisia, HACTPOEHHOTO /IS pa-
60T1bI yepe3 WAL, 10/DKHO OBITE CJIeyIOIINM:

fastcgi_param
fastcgi_param
fastcgi_param
fastcgi_param

QUERY_STRING
REQUEST_METHOD
CONTENT_TYPE
CONTENT_LENGTH

$query_string;
$request_method;
$content_type;
$content_length;

fastcgi_param
fastcgi_param
fastcgi_param
fastcgi_param
fastcgi_param
fastcgi_param
fastcgi_param
fastcgi_param

PATH_INFO
SERVER_PROTOCOL
GATEWAY_INTERFACE
SERVER_SOFTWARE
REMOTE_ADDR
SERVER_ADDR
SERVER_PORT
SERVER_NAME

$fastcgi_script_name;
$server_protocol;
CGI/1.1;
nginx/$nginx_version;
$remote_addr;
$server_addr;
$server_port;
$server_name;

11.5. HacTtonbHOEe NpuUnoXxeHue

Jpyroii 3aMeuaresbHBII CII0CO0 3aITyCcKarh Ballle TIpUIosKeHe — wai-handler-webkil. On obbenu-
HsieT Warp u QtWebkit a1t co3paHust ucrosnHsieMoro aiia, KOTOpbIid MOKeT OBITh 3alTylleH IpH Io-
MOIIL[Y TTPOCTOTO IBOMHOTO I11€/TUKA MBIIIbI0. ITO MOXET ObITh y100HBIM CriocoboM c/ienath odduiaiiH
BEPCHIO Balllero MPUIOKeHMUSI.

OpHo u3 yno6ctB Yesod B JaHHOM Cjlydae COCTOUT B TOM, UTO BCe BAIlM IA6GI0HBI CTPAHUL] KOMITH-
JIMPYIOTCSI B UCIIOJTHSIEMBIH (haiis, n36aBsis BaC OT He0OXOAUMOCTU PaCcIIpOCTPaHSTh UX OTe/bHO. B
CJlydae Co cTaTuuecKuMu (paiiiamMy 310, 0HAKO, He TakK.

1http://hackage.haskell.org/package/wai—handler—webkit


http://hackage.haskell.org/package/wai-handler-webkit
http://hackage.haskell.org/package/wai-handler-webkit
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Ha camoM piene, noziepskka BK/IIOUEHUs] CTaTHUeCKUX (DaiiioB MPSMO B IIPUIOKEHUeE CYLLleCTBYeT,
obpataiitech K JOKyMEHTaLUH K yesod-staticE 3a MoAPOOHOCTAMM.

AHaOrMyYHbIA TIOAXO/, wai—handler—launchE, KOTOpBIN He TpebOyeT 6ubmmoTekn QtWebkit, 3arycka-
eT Warp cepBep U 3aTeM OTKpPBLIBaeT I0/Ib30BaTe/IbCKUi Opay3ep mo ymonmuanuio. CiefyeT OTMETUTD
HeOO/IBIION TPIOK: /IJISl TOTO, UTOOBI TIOHSATh, UTO T0JIb30BATE/b BCE €IIIE TMOJIhb3yeTCs CAauTOM, wai-
handler-launch BcTaBnsier HeGobINON OTPBIBOK Javascript ciieHapust Ha kKaxayto HTML cTpanuity,
KOTODYIO pa3faéT. DTOT ClieHapyi NepruojuueCcKy MocbulaeT “TIMHT”(3ampocC, He HeCyluii 1oJie3Hon
Harpy3ku u Tpelyromuii otBeta) Ha cepBep. Eciim wai-handler-launch He monyuaet oTBeTa Ha Takou
3ampoc B TeUueHHe IByX MUHYT, TO OH OCTaHaB/IMBAETCs.

11.6. CGI u Apache

CGI u FastCGI paboTatot ¢ Apache rouTH 0JUHaKOBO, TaK UTO TIOIIPAaBUTh KOHPUTYPALHIIO IO/DKHO
ObITH 10BOJILHO MPOCTO. BaMm Bcero /uiib HaZjo AOOUTHCS BBITIOIHEHHS JBYX ITYHKTOB:

1. 3acraButh BeO-cepBep paszaBarth Baim ¢aiisbl Kak (Fast)CGI;
2. CpenaTb Tak, 4TOOBI BCe 3aMpoChl K BalieMy cauty 1 uepes (Fast)CGI ucronHseMbli daii.

Bot nipumep ¢aiina KoHbUTrypayu AJisi TPUIOKeHUsI-0/10Ta, UCTIOMHSIeMbI (aiin KOToporo Hasbl-
Baercs “bloggy.cgi”, pacnonokeHHOro B mojxaranore “blog”. 3ToT mpuMep ObI B3SIT U3 MPUIOKEHUS,
Haxogsierocs B karasore /f5/snoyman/public/blog.

Options +ExecCGI
AddHandler cgi-script .cgi
Options +FollowSymlinks

RewriteEngine On

RewriteRule ~/f5/snoyman/public/blog$ /blog/ [R=301,S=1]
RewriteCond $1 !”Abloggy.cgi

RewriteCond $1 !Astatic/

RewriteRule A(.*) bloggy.cgi/$1 [L]

ITepaas 3amuck RewriteRule oTBeuaeT 3a MpaBU/IEHYI0 06pabOTKY 1MoAKaTaaoroB. B uacTHOCTH, OHa
repeHarpassisieT 3arnpockl K /blog Ha /blog/. TTepBas 3anmch RewriteCond npesoTBpaliiaeT 3arpoc ca-
MOTO0 HcTioTHsIeMoro (atina, Bropasi — pa3periaeTt Apache pa3gaBars crarnueckue avinel. [locneqnss
CTPOKa, COGCTBEHHO, U OCYIIECTB/ISIET MEPEHANpaB/ieHHe 3arpoCoB.

11.7. FastCGl u lighttpd

[71s1 3TOrO NMpHIMepa s1 OIyCTUJT HEKOTOPbIe U3 OCHOBHBIX HacTpoek FastCGI, Takve kak mime-THIIbL.
B peasibHOM NIpU/IOXKEHUH Y MeHSI UCTIO/B3yeTcst bosiee CIOKHBIH (aiis, KOTopkii fobaBmseT rnpedukc

2htt|0 ://hackage.haskell.org/package/yesod-static
3http ://hackage.haskell.org/package/wai-hanlder-launch


http://hackage.haskell.org/package/yesod-static
http://hackage.haskell.org/package/wai-hanlder-launch
http://hackage.haskell.org/package/yesod-static
http://hackage.haskell.org/package/wai-hanlder-launch
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“www.” B Hayasio URL, ec/i 0OH OTCYTCTBYeT, a Takke pa3faér crarudeckue (aiiyibl C OTAETBHOTO
JomeHa. OfIHAKO CJIeAYIOLIEro MpUMepa J0/DKHO OBITh JOCTATOUHO, YTOOBI TIOHATH OCHOBBI.

3pecsk “/home/michael/fastcgi” — 370 fastcgi mpunoxxenue. Mgest cocTout B TOM, UYTOOBI TIepeHa-
TIpaB/IATh BCE 3alpoCkl Ha “/app”, MocJje yero pas3jaBaTh BCE, HauMHarolleecs C “/app” uepe3 UCMOJ-
HsieMbli ¢aiin FastCGI.

server.port = 3000
server.document-root = ”“/home/michael”
server.modules = (”"mod_fastcgi”, "mod_rewrite”)

url.rewrite-once = (
"( . *)Il => ll/app/$1ll

fastcgi.server = (
"/app” => ((
"socket” => "/tmp/test.fastcgi.socket”,
"check-local” => "disable”,
"bin-path” => "/home/michael/fastcgi”, # nonHbIA NyTb K McnosHAemomy [
dainy
"min-procs” => 1,
"max-procs” => 30,
"idle-timeout” => 30

11.8. CGl u lighttpd

Hike npencraBiieH KOHGUTYpaLMOHHbIH (aii, mouty uieHTHuHbIM Bepcuu Ajis FastCGI, ogHako
o roBoput lighttpd 3amyckate ¢aiin, 3akaHurBatommiics Ha “.cgi” kak CGI ucronasiembnii daiin. B
[IaHHOM c/1y4ae 3ToT (haiin pacronaraetcs B “/home/michael/myapp.cgi”.

server.port = 3000
server.document-root = “/home/michael”
server.modules = (”"mod_cgi”, "mod_rewrite”)

url.rewrite-once = (
"(.*)" => "/myapp.cgi/$1”

cgi.assign = (”.cgi” => "")
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Cy11eCTBYIOT UCTOPUH O TOM, KaK Ha 3ape VIHTepHeTa IIOMCKOBEBIe CUCTEMBI YHIUUTOXKAH Le/ble BeO-
caiitel. Korjja fuHaMuuecKoe cofiep>kumoe ObUIo elé HOBOM KOHLIeTILVeH, pa3paboTurKy He TIPUHUMa-
71 Bo BHUMaHue pasnuuuii Mexxay GET u POST 3anpocamu. B pe3synbrare, 0HY CO3/iaBay CTPaHHULIbI C
moctynom yepe3 GET-meToz, KOTOpbie MOIIN YAQIUTh cofepkumoe. Korga morMcKoOBUKM CKaHUPOBAIU
TaKue CaiThbl, OHU MOIJIU BCE YIA/IUTh.

Ecm 661 3TH pa3paboTurku TouHee cyiefioBanu crietudukaur HTTP, aToro 6b1 He ciydanock. GET-
3ampoc nojpa3yMeBaeT OTCYTCTBHe MOOOUHBIX 3¢h(eKTOB (BpoAe CTUpaHUs caiiTa, K mpuMepy). He Tak
JlaBHO, B Be0-pa3paboTKe MPOU30ILIIO ABMKEHNE K MTPaBU/ILHOMY TIOHUMaHHUIO «T1€Pe/iaull COCTOSTHUS
ripeacraenedus»» (REpresentational State Transfer), u3sectHoro takxke kak REST. Ota miaBa omnucel-
Baet ocobeHHOoCTH Yesod, cesi3aHHbIe C mofepKKoii REST, 1 Kak OHU MOTYT OBITh UCITO/Ib30BAHBI JJIst
co37iaHus Oosiee Ha/IEKHBIX BEO-TIPUTOXKEHHH.

12.1. MeToabl HTTP-3anpocoB

Bo MHorux Be6-¢hpeiiMBOpKax BbI TIMIIIETE /IS pecypca ofHy GyHKIu0-00paboturk. B Yesod mo
YMO/TYaHHIO TIPETI0/araeTcsl oTesbHas QyHKIMA-00paboTUMK [/ KaXKAOro MeTofa 3arpoca. [Isa
CaMbIX YaCTBIX METO/a, C KOTOPLIMHU BhI OyzieTe MMeThb /Ie/i0 TIpH Co3/aHnu Beb-caitoB — 310 GET
u POST. Oty MeTozpbl nyulile Bcero nozgepkusatotcs B popmatre HTML, MOCKO/IBKY TOBKO OHH UC-
nosb3yroTcsi B BeO-popmax. Opnako ripu co3ganuu RESTful API, gpyrue MeTozbl TakKe O4eHb TIO-
JIe3HBI.

TexHWUeCKy, BbI MOXKETe CO3J,aTh KaKKe YTOLHO MeTO/BI, HO HACTOATe/IbHO PEeKOMEHAyeTC st TPUep-
JKUBAThCS OMMCaHHbIX B crienivdukaiyi HTTP. Hanboee uacTo BCTPeUarOTCst METO/IbI:

* GET. 3anpoc Ha utenue. [Ipeanosnaraercs, uyro npu Bei3oBe GET He mMpon30iAET HUKAKUX W3-
MeHeHUH Ha cepsepe. [Ipu MHOrokpatHoM Bbi3oBe GET-meToza, cepBep /0/DKeH BblJjaBaTh TOT
JKe OTBET, eC/IM UCK/TFOUMTh TakHe BellU KaK «TeKylllee BpeMs» WM pe3y/bTaThl, oyJ4aeMble
Cy4arHo.

* POST. O6bIunHbIH 3ampoc Ha u3MeHeHHe. OH HUKOT/IA He I0JDKEH MOChLIAThCs T0/Ib30BaTeieM
nmBakael. OOBIUHO, B KauecTBe TipuMepa POST-3arpoca NpyBOAST MepeBo/, I€HEXKHBIX CPeICTB
C 0THOTO DAHKOBCKOTO CUETA Ha JIPYToH.

» PUT. Co3zaHue HOBOTO pecypca Ha CepBepe WK U3MeHeHHe CYIIeCTBYIOIIEro. DTOT MeToz, 6e3-
onaceH 1py MHOTOKPaTHOM IIPUMeHEeHUH.

» DELETE. B ToyHOCTH COOTBETCTBYeT Ha3BaHUIO. YalseT pecypc C cepsepa. IIoBTOpHbIe BbI-
30BBI He [JO/DKHBI IPUBOJUTE K Ipobiemam.
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B omnpenenénHoii crerneny, 3to cootBeTcTByeT dhmnocopuu Haskell: GET-3amnpoc mopobeH urcToi
¢dyHkuuy, 6e3 mobouHbix 3¢ dekroB. Ha npakTuke Banm GET-(yHKLUM BEPOATHO Oy T MPOU3BOJUTH
I0-oneparyin — uTeHHe MHGOPMAIWHK 13 6a3bl JaHHBIX, TIPOTOKOIMPOBAHIE [10/Tb30BaTe/IbCKUX feii-
CTBUH U TaK Ja’iee.

B rnase Mapuipytuzaips URL 1 06paboTurKy MOXKHO HalTh 60J1ee TO/HY 0 MH(GOPMALIUIO 110 CUH-

TaKCUCY oripefieieHust GyHKIUKH-00paboTUHKOB /151 Kaxkaoro Metoga HTTP-3ampoca.

12.2. MNMpepacTtaBneHusn

HYCTB MBI OIpefenii TUIl AdHHBIX U 3HAYE€HHE!:

data Person = Person { name :: String, age :: Int }
michael = Person ”“Michael” 25

MEs1 MOXXeM TpefCTaBUTh 3TU JaHHble B HTML:

<table>
<tr>
<th>Name</th>
<td>Michael</td>
</tr>
<tr>
<th>Age</th>
<td>25</td>
</tr>
</table>

umu B JSON:

{"name” :”Michael”, "age” : 25}

nni B XML:

<person>
<name>Michael</name>
<age>25</age>

</person>

3auacTyo BeO-TIPUIOKEHHST UCTTONB3YIOT pasiuuHble URL 171 MO/yueHUsT STHX Mpe/CTaBlIeHNH:
BO3MOXHO /person/michael.html, /person/michael.json, u T.n. Yesod, cjefysi MpUHLATNIAM
RESTful, ucnons3yet oguin URL a1 Kaxkgoro pecypca. IToatomy B Yesod Bce mpezicTaBienus Oy-
JAyT NOCTYIHLL yepes /person/michael.

Bo3HuKaeT BOMpoC, Kak MbI OMpeJesiuM, Kakoe npeAcTaBieHue Tpebyercs. OTBET MOXKHO HaWTU B
3aroyioBKe Accept 3armpoca: B HEM HaXOAWUTCS CITUCOK THUIIOB COZAEPIKUMOTO, O’KHUIaeMbIX K/IMEHTOM,
B MPUOPUTETHOM Mopsiake. Yesod mpenocTaB/seT napy QyHKLUNA Aist abCTparupoBaHus OT [eTae
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pa3bopa 3aro/ioBka HarpsIMyI0 U MO3BOJISET BaM paboTath Ha ropaszo 6osiee BLICOKOM YPOBHE Tpe/-
crap/ieHysi. HeMHOTO KOHKDETU3UPYEM TMOC/IEAHEE TTPEJIOKEHHE CIIEYIOLIAM KOAOM:

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3}
{-# LANGUAGE TemplateHaskell  #-}
{-# LANGUAGE TypeFamilies #-3}
import Data.Text (Text)
import Yesod

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

1]

instance Yesod App

getHomeR :: Handler TypedContent
getHomeR = selectRep $ do
provideRep $ return
[shamlet |
<p>MNpuBeT, MeHa 30BYyT #{name} n mHe #{age} net.
]
provideRep $ return $ object
[ "name” .= name
, "age” .= age
1
where
name = ”“Michael” :: Text
age = 28 :: Int

main :: IO ()
main = warp 3000 App

selectRep.hs

®yHKIMSA selectRep roBopuT: «$1 BepHY BaM HEKOTODbIE BO3MOJKHBIE TIpeJCTaBieHUs ». Kakabii
BbI30B (PyHKIMU provideRep roTOBUT ajibTepHaTUBHOE TpeZicTaBieHre. Yesod mucrosb3yet Tunbl Haskell
st oripegenenuss MIME-tuna s Kax/oro npejcrabiedns. Tak Kak shamlet (OH ke «IIpPOCTOM
Hamlet») co3paét 3HaueHue Html, Yesod MOKeT omnpeziesiuThb, 4YTo cooTBeTCTBYyIomKH MIME-Tn —
3T0 text/html. AHanoruuHo, object co3gaét 3HaueHue JSON, /i1 KOTOpOro Mel rosyuyaeM MIME-
tun application/json. TypedContent — 3To TWIl JaHHBIX, NIPeJOCTaBIsIeMbIi Yesod, /s HEKO-
TOPBIX TUIIOB COZIEP)XKUMOTO C MpuBs3aHHbIM MIME-TunomM. Mbl pacCMOTPUM €ro mofipobHee 4yTh
HIDKe.
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[171s1 IpOBEpKY 3aIyCTHTe CepBep U 3aTeM IONpolyiiTe BHITOMHUTE CIeAYIOIIHe KOMaH/bl, UCIIONb-
3yH0Le YTHUIUTY curl:

curl http://localhost:3000 --header "accept: application/json”
curl http://localhost:3000 --header "accept: text/html”
curl http://localhost:3000

Ob6paruTe BHUMaHe, KaK OTBET U3MEHSIeTCSI B 3aBCUMOCTH OT 3HadyeHHe accept 3aroyioBka. Kpome
TOT0, eCJIM BbI OITyCKaeTe 3arojioBoK, Mo yMoauaHuto Bo3Bpaiaercss HTML. T1paBusio 31echk Takoe: ec-
JIV B 3arOJIOBKE HeT I10JI51 accept, BO3BpalllaeTcsl ITepBoe MNpeficTaBieHue. Ec rose accept B 3aronoBke
TIPUCYTCTBYET, HO HeT MOAXO/SMILEero Tpe/cTaBaeHus, Bo3Bparaercs oteeT 406 «Not Acceptable».
I[To ymonuanuio, Yesod rpeioCTaBsieT y00HY 0 KOMITOHEHTY TIPOMeXKyTouHOro c/ios (middleware),
KOTOpasi T03BOJIsIeT 33/]aTh I10J1e accept 3aro/IoBKa, UCI0/b3Ys [apaMeTphbl CTPOKM 3anpoca. OHa fenaeT
TIpOIIje TeCTUPOBAHKE C UCIIO/Ib30BaHKeM Opay3epa. st mpoObI 3aiiuTe 1o ccblike http://localhost :3000/?_accept=applic

12.2.1. Ypo6Hble cpeacTBa ans paéorbl ¢ JSON

Taxk Kak B Hactosiriee BpeMst JSON cTast 4acTo UCIIO/b3yeMbIM ()OPMaToM B BeO-TIPHJIO’KEHUSIX, MbI
peaM30BaJi HeCKOJILKO BCTPOEHHBIX PYHKIMIA /71t moAroToBKy JSON mipezicTaBneHnid. TH QyHKIUM
MOCTPOEHbI Ha OCHOBe 3aMedaTe/IbHOM OHO/IMOTEKH aeson, MO3TOMY HAUHEM MBI C KPaTKOTO BBeI€HUSI
B paboTy 3Tok 6UOIHOTEKH.

bubmmoTeka aeson OCHOBaHa Ha THUIe JaHHBIX Value, KOTOPbIM Mpe/CcTaB/seT cobol 0060 Kop-
pekTHOe 3HaueHue JSON. Takke OoHa IMpefoOCTaB/seT ABa Kacca TUMOB: ToJSON U FromJSON asis
aBTOMaru3aluu npeobpazoBanus B JSON 3HaueHWN W U3 HUX, COOTBETCTBEHHO. [/ HaIIMX 1je/iet,
Hac cefiuac uHTepecyeT ToJSON. /laBaliTe pacCMOTPHUM HeOOJIBIION TIPUMEDP CO3[aHUST SK3eMILIAPA
K/s1acca ToJSON ZiJIsl Halllero MoCTOSIHHO MCTI0/Ib3yeMOoro THIa JaHHBIX Person.

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE RecordwildCards  #-}

import Data.Aeson
import qualified Data.ByteString.Lazy.Char8 as L
import Data.Text (Text)

data Person = Person
{ name :: Text
, age :: Int
}

instance ToJSON Person where
toJSON Person {..} = object
[ "name” .= name
, "age” .= age

]

main :: IO ()
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main = L.putStrLn $ encode $ Person ”“Michael” 28 !

personJson.hs

1 He Byny [asiblile TOTPY’KaThCs B leTalnd paboTh [akeTa aeson, TakK Kak Haddockll JOKYMeHTaLisI
y’Ke IIpe/JOCTAaBIIsIeT BeJIMKO/IeITHOe BBefleHue 15l OnubnuoTeku. Toro, 4To 51 omycast BhIIIIe, J0CTaTOUHO
JU1s TIOHVIMaHUST HAllUX YIO0OHBIX (DYHKLIMHA

I[TpearosnoKuM, UTo Y BaC eCTh TaKOW THI JAHHBIX Person, C COOTBETCTBYIOIIM 3HaueHHeM, 1 BbI
XOTHTe UCIIONb30BaTh ero B MpeZACTaB/eHWH Balllel TeKyireld cTpaHuLbl. /st 3TOro Bbl MOXeTe BOC-
T10JTb30BaThCs (PyHKIMeEH returnison.

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE RecordwildCards #-}
{-# LANGUAGE TemplateHaskell #-3}

{-# LANGUAGE TypeFamilies #-3
import Data.Text (Text)
import Yesod

data Person = Person
{ name :: Text
, age :: Int
}

instance ToJSON Person where
toJSON Person {..} = object
[ "name” .= name
, "age” .= age

1
data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

1]

instance Yesod App

getHomeR :: Handler Value
getHomeR = returnJson $ Person ”“Michael” 28

main :: IO ()
main = warp 3000 App

1https ://www. fpcomplete.com/haddocks/aeson
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—
returnJson.hs

Ha camom fiene, returnJson TpuBuasibHas (pyHKIMsI, peanrd30BaHHas Kak return . toJSON. Ox-
HAKO, OHA JIeJTaeT >KU3Hb CJIeTKa ynoOHee. AHAIOTUUHO, e/ BBl XOTHTe BepHYTh 3HaueHre JSON Kak
Tipe/icTaBJieHre BHYTPU selectRep, BBl MOXKeTe BOCIIO/b30BaThCs QyHKIHMel provideJson.

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE RecordwildCards #-}
{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-}
import Data.Text (Text)
import Yesod

data Person = Person
{ name :: Text
, age :: Int
}

instance ToJSON Person where
toJSON Person {..} = object
[ “name” .= name
, "age” .= age

1
data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

]

instance Yesod App

getHomeR :: Handler TypedContent
getHomeR = selectRep $ do
provideRep $ return
[shamlet |
<p>NpuBeT, MeHa 30BYyT #{name} n mHe #{age} net.
1]
provideJson person
where
person@Person {..} = Person "Michael” 28
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main :: IO ()
main = warp 3000 App

provideJson.hs

provideJson CTO/b )Xe TpUBHaAbHa: provideRep . returnJson

12.2.2. HoBble TUNbI gaHHbIX

[TpeAmnonoXuM, YTo y MeHs1 eCTh HEeKOTODbIM HOBBIM (OpMaT JaHHBIX, OCHOBaHHBIMA Ha WCIIOJB30-
BaHUM SK3eMIUIIpoB Kiacca Show Haskell. fI Ha3oBy ero «Haskell Show», u nprcBoro emy MIME-
Ul text/haskell-show. Takxe IIpejIo/10K1UM, UTO 51 pellar0 BKIIOYUTh 3TO HOBOE IIpeJCTaB/leHre
B MOE Beb-ipuioxkeHre. Kak st Mory 3To cienats? [ Hauasa, JaBakite morpobyeM HarmpsiMyro BOC-
T10/Ib30BaThCsI TUIIOM JlaHHBIX TypedContent.

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell  #-}
{-# LANGUAGE TypeFamilies #-3
import Data.Text (Text)
import Yesod

data Person = Person
{ name :: Text
, age :: Int
}

deriving Show

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

]

instance Yesod App

mimeType :: ContentType
mimeType = "text/haskell-show”

getHomeR :: Handler TypedContent
getHomeR =
return $ TypedContent mimeType $ toContent $ show person
where
person = Person "Michael” 28
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main :: IO ()
main = warp 3000 App

haskell-show.hs
OTMeTUM HeCKOJILKO BaXKHBIX MOMEHTOB:

* MuI BoCIonb30Ba/iCh (yHKUMEH toContent. Jta (yHKIMs Kiacca THUIOB, KOTOpas MOXET
rpeoOpa3oBaTh psiJi TUMOB JAHHBIX B HE0OpabOoTaHHbIE JJaHHbBIE, TOTOBLIE K OTIIPABKe IO CETH.
B manHOM CiTyuae, MbI B3sUT SK3eMIUISIP /IS THMA String, KOTOPBINA UCIIONB3yeT KOJUPOBKY
UTF8. [Ipyrue o01iue TUIBI AaHHBIX, UMEIOLI[e CBOU 3K3EMILIAPHI, 3T0: Text, ByteString,
Html 1 Value 13 rakeTa aeson.

* MB&I Kcnonb30Baad KOHCTPYKTOp TypedContent Harpsamyro. OH NpUHUMaeT [Ba apryMeHTa:
MIME-tun u HeobpaboTaHHOe copepkumoe. ObpatuTe BHUMaHUe, uyTo ContentType — 3T0
NIPOCTO CUHOHUM Ji/I1 CTPOTrOro BapuaHTa ByteString.

Bcé 310 X0pOI110, HO MeHs1 6ECTIOKOMT, UTO CHUrHaTypa (GyHKIUK getHomeR COBEpIIIEHHO HEUH(OP-
MatiBHa. Kpome Toro, eé peanu3aliyist BBIT/IUT JOCTATOYHO 111a6/I0HHO. S ObI IIpeAnouén HUMeTh THII
JlaHHBIX, TTpe/CTaB/stoIMi faHHble 41t «Haskell Show», v mpefocTaBUTh HEKOTOPBIE ITPOCTHIE CPeJi-
CTBa /IS CO3/IaHUS TaKWX 3HaueHui. /laBaiiTe monpobyeM ciesiaTh TakK:

{-# LANGUAGE ExistentialQuantification #-}

{-# LANGUAGE OverloadedStrings #-3
{-# LANGUAGE QuasiQuotes #-3
{-# LANGUAGE TemplateHaskell #-3}
{-# LANGUAGE TypeFamilies #-3
import Data.Text (Text)

import Yesod

data Person = Person
{ name :: Text
, age :: Int
}

deriving Show

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

]

instance Yesod App

mimeType :: ContentType
mimeType = "text/haskell-show”
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data HaskellShow = forall a. Show a => HaskellShow a

instance ToContent HaskellShow where

toContent (HaskellShow x) = toContent $ show x
instance ToTypedContent HaskellShow where

toTypedContent = TypedContent mimeType toContent
getHomeR Handler HaskellShow
getHomeR =

return $ HaskellShow person

where

person = Person ”"Michael” 28

main

I0 ()
warp 3000 App

main =

haskell-show2.hs

Marust 37ech NpsSYeTCs B ABYX Kiaccax TUMOB. Kak MbI BUe/ Bbilie, ToContent rOBOpPUT, Kak
npeoOpa3oBaTh 3HaUeHWe B HeoOpaboTaHHBIN 3armpoc. B HaieM ciydae, Mbl ObI XOTeJTH, UCIOb3Ys
show, Mo/yunTh String U3 UCXOJHOIO 3HAYEHHs], a 3aTeM MPeoOpa3oBarTh 3HaueHue Tura String B
HeoOpaboTaHHBIE COZiep>)KUMOe. 3auacTylo, FIK3eMILISAPhI Kiacca ToContent OyAyT CTPOMTLCS APYT Ha

Jpyre TakKuM >ke 00pa3oM.

Kracc ToTypedContent ucnonb3yetrcss BHyTpU Yesod U BBI3bIBaeTCs C BBIXOJHBIMU 3HAYEHHSIMHU
BCex QyHKIMH-006paboTunkoB. Kak Bbl MOXKeTe BHU/eTh, peaju3anys B 1jeJIOM TPUBHA/IbHA: YCTaHaB-

ymBaeTcas MIME-tun u Bbi3biBaeTcs GyHKLUSA toContent.

U, HaKkoHell, JaBaliTe HEMHOTO YCJIOXKHUM 3a/iauy U I00aBUM COBMECTUMOCTH C GyHKIMEH selectRep.

{-# LANGUAGE ExistentialQuantification #-}
{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-3
{-# LANGUAGE RecordwildCards #-}
{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE TypeFamilies #-}
import Data.Text (Text)
import Yesod
data Person = Person

{ name Text

, age Int

}

deriving Show

instance ToJSON Person where
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toJSON Person {..} = object
[ "name” .= name
, "age” .= age

]

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

]
instance Yesod App

mimeType :: ContentType
mimeType = "text/haskell-show”

data HaskellShow = forall a. Show a => HaskellShow a

instance ToContent HaskellShow where
toContent (HaskellShow x) = toContent $ show X
instance ToTypedContent HaskellShow where
toTypedContent = TypedContent mimeType . toContent
instance HasContentType HaskellShow where
getContentType _ = mimeType
getHomeR :: Handler TypedContent
getHomeR = selectRep $ do
provideRep $ return $ HaskellShow person
provideJson person
where
person = Person ”"Michael” 28

main :: IO ()
main = warp 3000 App

haskell-show3.hs

BaxHoe fonosnHeHHe — 5K3eMILISp Kiaacca HasContentType. DTO MOXKeT MOKa3aThCsl U3/IUIIHNM,
HO Wrpaet BaKHYIO posib. Ham TpebyeTcsi BO3MOXKHOCTE oripegenste MIME-tun npeacraBneHus 0o
€030aHusi amozo camozo npedcmaeneHus. ToTypedContent paboTaeT TOJMBKO C KOHKPETHBIM 3Ha-
YEeHHEM U, COOTBETCTBEHHO, HE MOXKET ObITh MCIIOJb30BaH [I0 TOTO, KaK 3HaueHue co3gaHo. DyHkK-
uusa getContentType NpUHKUMaeT PUHUMAET [IPOMeXyTOYHOe 3HaueHue U Bo3spaiaer MIME-tur,
He TpPeA0CTaB/IsIst KaKOM-TMO0 KOHKPETHKHY.
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Ecu BBl XOTUTE NTOATOTOBUTH TpeACTaB/IeHue JJ1s 3HaueHUsl, KOTOPOe He UMeeT 5K3eMILIs-
pa Kjacca HasContentType, BbI MO)KeTe BOCII0/Ib30BaThCs PyHKIMel provideRepType,

KoTopasi Tpebyet siBHOM nepegaurt MIME-Tuma.

12.3. [pyrue 3aronoBKu 3anpoca

Cyl1iecTByeT 00JIbIIIOe KOTMUeCTBO APYTHX 3aroI0BKOB 3arpoca. HeKoTopble U3 HUX BAUSIOT TOJTBKO
Ha nepejiauy JaHHBIX MEX/Y CEPBEPOM U KJIUEHTOM, U He J0JKHBI BIUATh Ha IPUIOKEHHE B LIEJIOM.
Haripumep, Accept -Encoding coobiaer cepepy 0 TOM, Kake CXeMbl CXKaTHsl TIOHUMaeT K/THeHT, a
Host uH(bOpPMHUpPYeT cepBep, KaKKe BUPTYasIbHbIE XOCThI 00CTy>KUBAIOTCS.

[pyrue 3aro/ioBKU @1usitom Ha MPUIOXKeHNEe W aBTOMAaTHUeCKU CUMTHIBAOTCA B Yesod. Hampumep,
3arojiIoBOK Accept -Language ompefiesisieT, Kakoil S3bIK MPeATIounTaeT KJIUeHT (aHT/IMMCKUM, UCTIaH-
CKUH, HeMeL[Kui 1 T.11.). B JleTaIbHO OTKCBIBAETCS, KaK UCTIO0Mb3YeTCs 3TOT 3ar0JI0BOK.

12.4. OTcyTCcTBME COCTOSAHUA

51 ocTaBuWII 3TOT paszen Haroc/e/I0K, He OT TOTO, UTO OH MeHee BakeH, a CKopee TIOTOMY 4To 371eCh
HeT ocobeHHocTell Yesod, 00eCreunBaroIUX COOTBETCTBYIOLIYIO MOATEPIKKY.

ITpotokon HTTP He mojiep>KUBaeT COCTOSTHUM (T.e. sIBsIeTCs stateless-rpoTOKONIOM): KaxKzbId 3a-
MPOC pacCMaTpyBaeTCs KaK Hayuajio oOmieHust. DTO 03HayaeT, K TIPFMepY, UTo CepBepy He BaKHO TO,
YTO BBl y)Ke 3arpallBajy M8Th CTPAHUL] — OH OyZeT oOpabarkiBaTh Balll IIeCTOM 3aMpocC Tak, Kak
ecyiv Obl OH OBLT CAMBIM TIEPBBIM.

C fpyroii CTOpOHEI, HeKoTopasi (YHKLHMOHAILHOCTE caiiTa He OyzeT pabotats Ge3 XpaHeHHs COCTO-
stHusi. Haripumep, Kak peanv30BaTh KOP3WHY TOKYTIOK, €C/TM He XPaHUTb MH(OPMALHI0 O MOKYIKax
MeJXKZy 3arpocamu?

PelienveM sIB/SIIOTCST KyKU-(aiiiel (cookies) 1 MocTpoeHHble HAa UX OCHOBE CeCCHMM. Y Hac ecThb
LienbIi , MOCBSILEHHBIN ceccusiM B Yesod. O/fHaKo s He MOT'Y He TIOJJUePKHYTh, UTO UX Ce/[yeT
WCIO/b30BaTh C OCTOPOXKHOCTBIO.

[Mo3BonbTe npuBectd npumep. CylLecTByeT MOMy/spHast CUCTEMA OTC/IEKUBaHUS OIIUOOK, C KOTO-
poii s1 paboTasn eXxeIHEBHO M KOTOpasi C/TMIIIKOM MHOTO MCIO/b30Basia ceccud. Tam eCTb MajleHbKUM
BBITIAJAIOIINI CITMICOK Ha KaXK[OH CTpaHMLle [/ BIOOpa TeKyllero rmpoekTa. HUUTo He rpezBeniaeT
nipobsiem, fa? Bcé, uTo 3TOT CIMCOK Zie/laeT — YCTaHAB/IMBAET TEKYIIUI MPOEKT /1S Balllel ceCCUm.

B pe3syrnerare, 1ie/TY0K Ha CCBIIKE «IIPOCMOTPETh OIIHMOKH» BHYTPEHHe 3aBUCUT OT TOT0, KaKOH Ipo-
€KT BbI BEIOMpaM mocyieqHAM. H13-3a 3TOro HeT criocoba cieaTh 3aK/1aiKy Ha Ballld OTKPLIThIE OLIMOKY
nuist Yesod ¥ OT[ie/IbHYI0 CCBUIKY Ha Bary ommbOku fyist Hamlet.

[MpaBuibHbIM RESTful moaxoz coCTOUT B TOM, UTOOBI UMETh OJJMH pecypc /i Bcex Yesod-ommook,
a apyroii ans Bcex Hamlet. B Yesod 3to sierko fesiaetcsi mpruMepHO TakKKM Orpeie/ieHHeM MapILpyTa:

/ ProjectsR GET
/projects/#ProjectID ProjectIssuesR  GET

/issues/#IssuelD IssueR GET




12.5. BreiBogpl 165

Byabre BHUMaTe/IbHBI K CBOMM I0JIb30BaTe/IsIM: TIPAaBU/IbHAs apXUTEKTypa 6e3 HUCI0/Ib30BaHus CO-
CTOSIHUI 03HAuaeT, uTo Takue 6a30BbIe BEILH, KAK 3aK/Ia/IKH1, TOCTOSTHHBIE CChUTKU U KHOTKY «Briepé»,
«Haszaz» OynyT Bcerjja paboTars.

12.5. BbiBOAbI
Yesod npuziep>kuBaeTcs caeayoumx npuHiunos REST:
* HCII0/Ib30BaTh NPaBU/IbHbIE METO/bI 3aTIpOCa;
* Kak/bIi pecypc A0/DKeH UMeTh B TouHOCTH oguH URL;
* paspellaTb MHOXKeCTBeHHBIE IIpeJ|CTaB/IeHNs JaHHbIX A7 ogHoro URL;

* TPOBEpPSITH 3aT0JIOBKH 3alIPOCOB JI7Isl OTIpe/iesieH sl JOTOTHUTeIbHOW MH(OPMa 0 TOM, UTO
JKIET K/IMeHT.

3To yTpolIiaeT UCIob30BaHue Yesod He TOTBKO /IS TOCTPOeHUs BeO-CaliToOB, HO TaKXKe U JJIs T10-
CTpOeHUs TporpaMMHBIX UHTepdeiicoB (API). B gelicTBUTETBHOCTH, UCTIONB3Ys TEXHUKY Hariofo0ue
selectRep/provideRep, ¢ ogHoro URL BBl MOKeTe 0OCTY>KUTH OZHOBPEMEHHO «IPYKeTI00HYI0 K
nosib3oBareito» HTML-cTpaHuiy U «IpykemobHyro K MaiiuHe» JSON-cTpaHuLly.
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Kak BbI yKe yBUZe/IH, B 3TOM KHUTe MOSIB/ISZIOCh HECKOBbKO MOHa/: Handler, Wwidget u YesodDB
(ana Persistent). Kak 1 Bcsikass MOHa/la, Kak/iasi U3 HUX IIpe/iOCTaBsieT HEKOTOPYIO CrieliiruecKyro
GyHKMOHAMBHOCTE: Handler TmpeAocTaB/sieT JOCTYII K 3arpoCy U TMO3BOJISIET OTIPABJISTb OTBETHI,
widget comepxxut HTML, CSS u Javascript, a YesodDB T03B0JISIeT ie/iaTh 3arpockl K 06a3e JaHHbIX.
B tepmunax Model-View-Controller (MVC), mMbl Moru 661 paccMatpuBath YesodDB Kak MOZEb,
Widget — Kak mpezcraB/ieHue, a Handler — Kak KOHTpOJUIep.

o cux nop y Hac 6bUTH Mpe/CTaB/IeHbl OUeHb TPOCThIE CIOCOOBI UCIOIB30BAHUS ITUX MOHA/: OC-
HOBHOM 00paboTurK paboTaeT B MOHazie Handler, UCIO/B3ys runDB /1S BHITIO/THEHHS 3arpoca YesodDB
udefaultlLayout jis Bo3BpaTra Widget, KOTODBIi, B CBOIO OUepe/b, ObIT CO3/jaH BEI30BOM toWidget.

TeMm He MeHee, ec/ii y Hac OyaeT m1yOOKoe MOHMMaHHWe 3TUX TUIIOB, MbI CMOXKeM JI0CTHYb Oosiee
HMHTEePeCHbIX pe3y/bTaroB.

13.1. TpaHcdopmaTopbl MOHaA

MoHa/pl, OHH Kak JIyKOBHLIbL. MOHa/[bl He KaK Td-
POXKHBIE.

Bpooe 6b1 LLIpek

[Mpexxzie ueM MBI yIyOuMcst B MOHaZb! Yesod, MBI JO/DKHBI HEMHOTO TIOHUMAaTh TPaHC(OPMaTOpEI
MoHaz. (Eciu BBl yoke 3HaeTe o TpaHchopMaTopax MOHaZ, BCE, Bbl, CKOpee BCero, MOXKeTe IPOMyCTHUTh
3TOT pasZies.) PasnuuHble MOHa/|bl NIPeOCTaBISAIOT Pa3/IMYHYI0 (QYHKLIMOHA/NIBHOCTh: Reader mnpesio-
CTaBJIsIeT AOCTYII TOMBKO JI/IsI UTeHUsI K HEKOTOPBIM IaHHBIM 110 BCEMY BBIUHC/IEHUIO, Er ror Mo3BoJIseT
00pBIBaTh BHIUMC/IEHVS, U TaK Jjajiee.

YacTto, 0fiHAKO, XOTeN0Ch GbI UMETb BO3MOXXHOCTh KOMOWHHPOBAaTh (DYHKLIMOHAILHOCTL HEKOTO-
PBIX M3 3THUX MOHa[. B KOHIle KOHIIOB, 10YeMy Obl He UMEeTh BLIUHC/IEHHE C ZOCTYTIOM TOJIBKO JIJIsI
YTeHHs] K HeKOTOPBIM TlapamMeTpaM HACTPOHKH, KOTOpPOe B 000 MOMEHT MOIJIO Obl MpepBaThCsl C
omoOKoi? OFHUM U3 TIOAXO/0B K pelleHu0 MOIVIO Obl CTaTh HAalMCaHWe HOBOW MOHA/IbI, HAallpuMep
ReaderError, HO 3TO IMeeT OUeBHHBIN HEJOCTAaTOK IKCIIOHEHI[UAILHOMN CJIOKHOCTH: TIOTpebyeTcs
MMCaTh HOBYIO MOHAJY /A/Is K&XXJ0H BO3MOXKHON KOMOWHALIWN.

BmecTo sTOr0 MBI HCIONB3yeM TpaHC(opMaTopsl MoHaZ. Bmecre ¢ Reader, y Hac ectb ReaderT,
KOTODBIi fobaBnsieT PyHKLMOHANTBHOCTh Reader K /it060i apyroit MoHaze. Takum 06pa3oM, MbI MOTJTH
ObI TIpeficTaBUTH ReaderError Tak (KOHLIENTYaIBHO):

type ReaderError = ReaderT Error !

YT0oOBI TOYUUTE JOCTYTI K ITapaMeTPy HaCTPOMKH, MBI MOJKeM HCITOIb30BaTh (PYHKIMIO ask. A 4To
HacuéT 06pbIBaHUS BLIUKCIeHYs? MBI ObI XOTe/H BBI3BaTh throwEr ror, HO 3TO He BriojiHe OyzeT pabo-
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TaTh. BMeCTO 3TOr0 MBI /{0/KHBI UCITOTB30BaTh 11 ft, UTOOBI BTSHYTD HAlll BEI30B B MOHA/Y Ha YPOBEHb
BbIllle. /J[pyruMu cjioBamMu:

throwError :: errValue -> Error

1lift . throwError :: errValue -> ReaderT Error

Ceifuac BbI JO/DKHBI YTIOBUTH HECKOJTBKO UJIeM:

+ TpaHchopmaTop MOXKeT ObITh UCITO/Ib30BaH 15t o6aBieH st QyHKI[HOHATBHBIX BO3SMOXKHOCTeH
K CyLL[eCTBYIOIIMM MOHa/IaM.

» Tpancdopmatop Jo/KeH Beerja 00EpTHIBATECS BOKPYT CYILLEeCTBYHOLLEH MOHA/BI.

+ OyHKIHOHATbHBIE BO3MOKHOCTH TIOTYUMBLIEHCSI MOHA/IBI OYAyT 3aBUCETH He TOIBKO OT TPaHC-
(opmaropa MOHaJIbl, HO U OT MOHA/Ibl, 0OEPHYTOM BHYTPH.

OTMuHBIN TIpUMep TIOC/IeJHET0 YTBEPKAeHNsI — 3TO MoHaza I0. He3aBUCHMO OT TOTO, CKOJBKO
C/1I0EB TpaHC(hOPMATOPOB Y Bac eCTh BOKPYT I0, TaM BCE ellé ecThb spo I0, TO eCTb Bbl MOXKETe BbI-
TIOJTHATH BBOJI/BBIBOJL B JIFOOOM M3 3THUX CTEKOB TpaHC(HOPMAaTOpoB MOHa[,. Bbl OyzieTe uacto BUETH
KO[l, KOTOPBbIY BBIIVIAAUT Kak 1iftI0 $ putStrLn "MpuseT Bam!”.

13.2. Tpu TpaHccopmaTopa

B nipegpigyimx Bepcusix Yesod Handler u Widget Obuty ropa3no Oosee HEMOHSITHBIMU U
nyraroummMy. Ho HaunHasi ¢ Bepcuu Yesod 1.2, cuTyalysi CUbHO YIpocTuaachk. ITostomy
€CJ/T1 Bbl IOMHUTE, KaK UATaINd YTO-TO CTPALIHOE NP0 MCeBA0TpaHCc(hopMaTophbl U llapamMmeTphl
TI07ICATOB, He OeCIIOKOMTEeCh: BBl He COIIH C YMa, IIPOCTO BeIlj Ha CaMOM [iejie HeMHOTO
n3MeHWIUCh. Takke 1 paboTa ¢ XpaHWU/IHUILEM JJaHHBIX CTasla CyL{eCTBEHHO IIpOLLe.

MeI y>xe 00CyKAany [iBa U3 HalMx TpaHcdopmaTopoB paHee: Handler u Widget. HarmomHto, uto
OHH IPeJICTaBJISIIOT COO0H Crelriani3UpOBaHHbIe A1 IPUJIOKEHHUs] CAHOHHUMBI /17151 6071ee 00IIMX TpaHC-
¢opmaropoB HandlerT u WidgetT, coorBeTcTBeHHO. Ka)k/ibIi 13 TpaHC(hOpMaTOpPOB NIPUHUMAET /iBa
rapaMeTpa THWIIA: Balll TUTI-OCHOBaHMe U 0a3oByro MoHaAy. Haubomnee yacto ucrons3yemasi 6a3oBast
MOHaza — 3710 IO.

B nakere persistenl, €CTb KJIaCC THMOB PersistStore. DTOT K/Iacc TUIOB OMNpeZessieT Bce MpU-
MUTHBHBIE OTepaliK, KOTOPble MOXXHO BBITIONHATE € 0a30ii JaHHBIX, HarpuMmep, get. s Kakaoro
09KeHzia 6a3bl JAHHBIX, MOAZeP)KUBAaeMBIX persistent, eCTh 3K3eMIUISIp 3TOro Kiacca. Hampumep, ams
6a3 ganHbeix SQL, ecth TpaHchopMaTtop MoHaZ SqlPersistT. DTO 03HayaeT, UTO Bbl MOXKETe BbI-
MOTHATE 3arpockl K SQL 6a3e gaHHBIX ¢ yir0b60H HibKesekatrelt MoHazol. OTCroa C/Ie[lyeT, UTO MBI
MO)XeM Hac/lanBaThb Hail Persistent TpaHcdopmMarop roBepx MoHaf Handler u Widget.

Ha camom pene, ects gBa TpeboBaHust [ 0a30BoM MOHazbl TpaHC(opMaro-
pa SqlPersistT: oHa [Jo/mKHA OBITH 3K3eMIUISIDOM K/IacCOB THIIOB MonadResource
(mnst KOppeKTHOM 00pabOTKM MCK/IFOUeHWi) U MonadLogger (ZJisi TIPOTOKOIMPOBAHHS
3anpocoB SQL). K cuacteio, v Handler, u Widget yOBIeTBOPSIOT 3TUM TPeOOBaHUSIM.

1http ://hackage.haskell.org/package/persistent
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Inst Toro, uyto0bl YIIPOCTUTH OOpallleHre K COOTBETCTBYIOLMM Persistent TpaHcgopmaropam, ma-
KeT yesod-persistemE orpejiefisieT aCCOLMUPOBaHHbIN THII YesodPersistBackend. Harpumep, eciu
y Hac eCTh CaliT, KOTOPbIi Ha3bIBaeTcst MyApp U Ucmonb3yeT SQL, MbI MO)KeM OTIpeJie/IUTh YTO-TO BPO-
ne type instance YesodPersistBackend MyApp = SqlPersist. A ass Gosbliero ygo0cTsa, y
Hac eCTb CUHOHUM THMa YesodDB, KOTOphIN oripejesiéH Kak:

type YesodDB site = YesodPersistBackend site (HandlerT site IO) I

Torza Hatm geficTBus ¢ 6a30ii JaHHBIX OyyT UMeTh TUIT Harogobue YesodDB MyApp SomeResult.
YToObI 3aMyCTUTH X, MBI MOYKEM HCII0/Ib30BaTh CTaHAapTHbIe GYHKLWHU pa3BeépTKH Persistent (Harpu-
Mep, runSqlPool) aJist UCTIOTHEeHsT IeHCTBUSL ¥ BO3BpaTa B HOpMasibHBINA Handler. [lnisi aBTomMaru-
3aL[UM 3TOrO, MpefocTapssiercss QyHKUus runDB. CyMMHUpYsl BCE 3TO, Mbl TellePb MOKEM HUCIONHSATh
nercTus ¢ 6a30i JaHHBIX BHYTPU HAIIMX 00pabOTUMKOB U BUPKETOB.

Bosbiyto yacts BpemMeHH B Kofie Yesod, M1 0COOeHHO Ha MPOTSHKeHUH TPeJbIAYILNX I71aB, BUIKEThI
paccMaTpUBATUCh KaK KOHTEHHEPHI, KOTOPhIe TIPoCcTo 00beanHI0T BMecTe HTML, CSS u Javascript.
Ho Ha camoMm fierie, Widget MOXeT AenaTh TOXe camoe, UTo MOXKeT fenaTb Handler, MConb3ys GQyHK-
o handler Towidget. HampumMep, BbI MOXKETe BBITIOHSATE 3aMPOCHI K 6a3e JaHHBIX BHYTPH Widget,
HCII0/Tb3ys KOZ, Harojobue handlerTowidget . runDB.

13.3. MNpumep: HaBUrayMOHHas NaHeslb Ha OCHOBE 6a3bl AaHHbIX

[laBaliTe IpMeHUM HEKOTOPbIe U3 HOBBIX 3HAHUM Ha MpakTHKe. Mbl XOTUM CJe/laTh BUPKET, KOTO-
pblIii TeHeprpYeT CBOI BBIBOZ, Ha OCHOBE COZepKMMOro 6a3bl JaHHBIX. PaHee Mbl ObI 3arpy3w/f JaH-
Hble B 00paboTuuKe, a 3aTeM IepeJjay 3TH JJaHHbIE B BUKeT. Tereps ke 3arpy3uM JaHHbIE B CAMOM
BUpKeTe. DTO XOPOIIO AJIsI MOAY/IBHOCTH, TaK Kak 3TOT BHPKET MOYKeT UCII0/Ib30BaThCs B JitoboM 006-
paboTuMKe TI0 HallleMy >keJlaHWIo, 6e3 HeoOXOMMOCTH TIepe/jaBaTh COZepXKUMOe 0asbl IaHHBIX.

{-# LANGUAGE FlexibleContexts #-3
{-# LANGUAGE GADTs #-3}
{-# LANGUAGE MultiParamTypeClasses #-}
{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-3}
{-# LANGUAGE TemplateHaskell #-3
{-# LANGUAGE TypeFamilies #-3}
import Data.Text (Text)
import Data.Time

import Database.Persist.Sqlite
import Yesod

share [mkPersist sqlSettings, mkMigrate ”"migrateAll”] [persistLowerCase|
Link

title Text

url Text

thtp ://hackage.haskell.org/package/yesod-persistent


http://hackage.haskell.org/package/yesod-persistent
http://hackage.haskell.org/package/yesod-persistent
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added UTCTime
]

data App = App ConnectionPool

mkYesod "App” [parseRoutes|
/ HomeR GET
/add-1ink  AddLinkR  POST

]

instance Yesod App

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage
instance YesodPersist App where
type YesodPersistBackend App = SqlPersistT
runbDB db = do
App pool <- getYesod
runsSqlPool db pool

getHomeR :: Handler Html
getHomeR = defaultLayout
[whamlet |
<form method=post action=@{AddLinkR}>
<p>
J06aBUTb CCbIIKY Ha

<input type=url name=url value=http://>

C Ha3BaHueMm
<input type=text name=title>

<input type=submit value="[o06aBuTb"”>

<h2>[lo6aBnieHHbIE CChIIKN:
N existingLinks}

]

existingLinks :: Widget
existingLinks = do

links <- handlerTowidget $ runDB $ selectList [] [LimitTo 5, Desc [

LinkAdded]
[whamlet |
<ul>
$forall Entity _ link <- links
<li>

<a href=#{linkUrl 1link}>#{linkTitle link}
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]

postAddLinkR :: Handler ()

postAddLinkR = do
url <- runInputPost $ ireq urlField "url”
title <- runInputPost $ ireq textField "title”
now <- 1iftIO getCurrentTime
runDB $ insert $ Link title url now
setMessage "Ccbinka gobasneHa”
redirect HomeR

main :: IO ()

main = withSqglitePool ”links.db3” 10 $ \pool -> do
runSqlPersistMPool (runMigration migrateAll) pool
warp 3000 $ App pool

navbar.hs

B wactHOCTH, 06paTuTe BHUMaHUe Ha QYHKUUMIO existingLinks. 3amMeTkTe, BCE, UTO HY)XKHO CJie-
JlaTh, — 3TO NMpUMeHUTh handlerTowWidget . runDB K 0ObIYHOMY JEMCTBHIO C 06a30ii JaHHBIX. A B
getHomeR, MbI TpakTyeM existingLinks Kak OOBIUHBINM BUKET Oe3 KaKUX-TMO0 CrieuasIbHBIX Ta-
pameTpoB BooO1je. Ha pucyHKe npeficTaBieH BBIBOZ, 3TOTO TIPUIOKEHVSI.

Ccpinka gobabneHa

J00aBHTL CCBUIKY Ha |httpo/ C Ha3BaHHEM [LoGasuTs

JlobaB/ieHHBbIE CCBIJIKH:

Puc. 13.1.: CKpUHLLOT MaHe/ v HaBUraLiuu

13.4. Mpumep: MHpopmMaLmAa U3 3anpoca

Takum ke 00pa3oM BbI MOXKeTe MOTYYUTh MH(GOPMALMIO U3 3alpoca BHYTPH BuKeTa. B mprmepe
HIDKe MBI OlpejiesisieM MOPsiZIOK COPTUPOBKY CIIMCKA Ha OCHOBe 3HaueHus napaMmerpa GET-3ampoca.

{-# LANGUAGE MultiParamTypeClasses #-}
{-# LANGUAGE OverloadedStrings #-3
{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell #-}
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{-# LANGUAGE TypeFamilies #-}

import
import
import
import

data Person
{ person

Data.List (sortBy)
Data.Ord (comparing)
Data.Text (Text)
Yesod

= Person

Name :: Text

, personAge :: Int

}

people :: [Person]

people =
[ Person
, Person
, Person
, Person

]

"Miriam” 25
"Eliezer” 3
"Michael” 26
"Gavriella” 1

data App = App

mkYesod "App” [parseRoutes|

/ HomeR GET
]

instance Yes

instance Ren

renderMessage

getHomeR ::
getHomeR = d
[whamlet

<p>

od App

derMessage App FormMessage where
= defaultFormMessage

Handler Html
efaultLayout

<a href="?sort=name”>CopTupoBaTb MO WMEHMU

<a href="?sort=age”>CopTupoBaTb N0 BO3pacTy

<a href="?">be3 copTUpPOBKMU

N{showPeople}

]

showPeople

1! Widget
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showPeople = do
msort <- runInputGet $ iopt textField "sort”
let people’ =
case msort of
Just "name” -> sortBy (comparing personName) people
Just "age” -> sortBy (comparing personAge) people
_ -> people
[whamlet |
<dl>
$forall person <- people’
<dt>#{personName person}
<dd>#{show $ personAge person}

]

main :: IO ()
main = warp 3000 App

request-information.hs

OG6paruTe BHUMaHUE, YTO B 3TOM CJTyUae HaM Jla’ke He MPUILIIOCE UCTIOBb30BaTh GYHKLHIO handler TowWidget.
Herno B TOM, uTO psifi QYHKLMIA, TOCTaB/sIeMbIX ¢ Yesod, aBToMaTHuecky pabortatoT c Handler uwWidget
Gnarozaps Kiaaccy THUIoB MonadHandler. daktuuecku, MonadHandler Mo3Bo/sIeT 3TUM QYHKIMSIM
«aBTOMaTHWYeCKH MPOTATUBaThCs» Uepe3 MHOTHeE CTaHJapTHbIe TpaHC(HOpPMaTopbl MOHA/,

Ho ecnu BBI X0TUTE, BBl MOXKETE 00EPHYTH BBI30B runInputGet c momoineio handlerTowidget, u
BCE OyzeT paboTaTb TOUHO TaKxKe.

13.5. NMpousBoanTeNIbHOCTb U COOGLLEHNS 06 OLINGKaxX

MoskeTe pacCcMaTpyBaTh 3TOT pa3zesi Kak 00Hyc. B HEM paccMaTpyBaeTCst YaCTh MOTHBALIN
JJ1s1 fu3aliHa, Jiexkaliero B ocHoBe Yesod, U OH He sIB/IsieTCS1 HEOOXOAUMBIM /IS UCTI0/b30-
BaHUs Yesod.

K sToMy MOMeHTY, BbI, BO3MOXXHO, OKa3a/IMCh HEMHOTO COUTHI C TOJKY. Kak st TOBOpHII BhILLIe, CUHO-

HUM Widget B KauecTBe 6a30BOM MOHA/IbI MCTONB3yeT I0, a He Handler. Kak >ke Mbl MOXXEM BBITIO/I-

HATB AelicTBusi Handler u3 Widget? [Touemy npocto He cAenath Widget TpaHcopmaTopoM MoBepx
Handler, a 3aTeM ucrosnbp30BaTh GyHKUMIO 1ift BMecTo cietyanbHOM dyHKIMM handler TowWidget?

W, HakoHeL|, 51 yIIOMsIHYJL, UTO U Widget, u Handler gBIstOTCA 9K3eMIUIsipaMU Kjlacca TUIIOB MonadResource.

Ecsm Bel 3HaKOMBI € MonadResource, Bac BO3MOXXHO MHTepecyeT, IloueMy ResourceT OTCYTCTBYeT B
cTeke TpaHC(HOPMaTOpOB MOHA[,

[JeiicTBUTENBHO, eCTh TIOAXO0/, CYIL[eCTBEHHO MpOIle (B CMbIC/Ie peann3alyi), KOTOPbIM Mbl MOTJIA
ObI MCTIOB30BATD /151 BCEX 3TUX TpaHC(HOPMaTopoB MoHaz. Handler Mor ObI ObITE TPAHCHOPMATOPOM
roBepx ResourceT IO, a He rpocTo I0, uTo ObUI0 OB HEMHOTO aKKypaTHee. A Widget HacianBascs
Ob1 ToBepx Handler. Pe3y/nbraT MOT BBHIIVIAJETh KAaK-TO TakK:

[type Handler = HandlerT App (ResourceT IO) ]
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type Widget = wWidgetT App (HandlerT App (ResourceT I0)) !

BI:IFJ'[H,Z[I/IT Herwioxo, 0cobeHHO YUuThbIBAsA, UTO 6OJ'II>H_IyI-O YaCTb BpEMEHU BbI UMeEETEe [eyio C 6onee

JIpyXenroOHBIMM CHHOHMMaMH, a He HarpsiMyto ¢ Tinamu TpaHcdopmaropos. [Ipobnema B ToM, UToO,
Korzia 00€pHyTEIe TPaHC(OPMATOPLI IIPOCAYHNBAIOTCST HAPYIKY, ITH CUTHATYPBI THUITA MOTYT HEBEPOSITHO
3amyThiBaTh. A yallle BCEr0 OHU MPOCAYUBAKOTCS B COOOLIEHUsIX 00 OIMbKax, KOria Bbl, BEPOSITHO, U
0e3 HUX y)Ke XOPOIIIeHbKO 3anmyTanuch! (Ipyroii ciaydaii — 3To paboTa C mofcaiTamMy, 4To TOXKe MOXKET
OBITh 3aMyTaHHBIM CaMo 10 cebe.)

Ewié oguH noBog Ayisi GecriokoiictBa — 06aB/ieHrie HOBOTO yPOBHS TPaHC(OpPMaTopa MOHaJ, HeCKOJTh-
KO CHIDKAET MPOM3BOJUTEBHOCTh. BO3MOXKHO, 3TO CHIKeHHe OyzeT mpeHeOpeXKUMOo MajIo o CpaBHe-
HHUIO C BBITIO/THSA€MBIMH OrlepaljusiMu BBO,E[a/BI)IBO,E[a, HO OHO eCTb.

[TosTOMY, BMECTO HCITO/IB30BaHUS JO/DKHBIM 00pa3oM c(h)OPMHUPOBAHHBIX CJIOEB TPaHC(HOPMaTopoB,
MBI CIUTIOITWIN U HandlerT, u WidgetT mo TpaHc(opMaTropoB C ofHKUM CjioeM. BOoT KauecTBeHHOe
OIMCaHUe UCII0/Ib3yeMOro HaMu 1oAxoza:

* HandlerT ¢akTHUeCKH MPOCTO MOHaJa ReaderT. MbI epeMMeHOBaIM e€, 4ToObI C/IesaTh CO-
o61eHus 06 omMbKax MOHsATHee. DTO UMTaTe b AJIs THIa JaHHBIX HandlerData, KOTOpBIi Co-
Jep>KUT MH(pOpMaLIMIO U3 3a1Ipoca U HeKOTOpble [Ipyrue Her3MeHsieMble JaHHbIe.

» Kpome Toro, HandlerData cofepXXuT cchiiky IORef Ha GHState (I710X0 Ha3BaHO IO KCTO-
pUYECKUM TIPUYHHAM), 110 KOTOPOM XPaHATCS JaHHbIe, KOTOPbIe MOTYT TIOMEHSIThCS B MPOLIeC-
ce pabotel 0b6paboTurKa (HamprMep, repeMeHHbIe ceccun). [ToBog /151 vcmonb30BaHust I0Re
BMeCTO TIOJX0/ja C MCIo/b30BaHNeM StateT: IORef COXpaHHUT W3MeHEHHOE COCTOSHUE, JlaKe
eCJ/IM BO3HUKHET UCK/II0UeHHe BpeMeHH BBITIOJIHEHHS (runtime exception).

+ TpaHchopmarop MoHaj ResourceT — 3T0, 10 CYILECTBY, TpaHC(hopMarop Reader T, npurjern-
JieHHbIH K IORef. OT0 3HaueHue IORef comepkuT WH(OpPMAIMIO 00 BCEX 3aBepIIAOIINX J1eH-
CTBUSIX, KOTOPbIe HeobxoauMo BoInomHUTE. (HaseiBaetcsi InternalState). BmecTo ucmosns3o-
BaHUS OTZeJIbHOTO TPaHC(OPMAaTopa, MbI XPaHUM CCBHITIKY HeTIoCpeJCTBeHHO B HandlerData.
U onate e, IORef UCTIONMB3yeTCs Ha C/Ty4yali BO3HUKHOBEHUS UCK/TFOUEHHH BPEMEHH BHITIOHE-
HUSL.

* B cBow ouepess, WidgetT — 3710, 1o CyTH, TpaHCopMaTop WriterT oBepx BCero, uTo Jesiaet
HandlerT. Ho Tak kak HandlerT — 3T0 pocTo Reader T, MBI MOXKeM JIETKO CKaTb UX B OfVUH
TpaHcdopMaTop, KOTOpBIA TIPUMET TakoW BU: newtype WidgetT site m a = WidgetT [
(HandlerData -> m (a, WidgetData)).

Ecim BbI X0THTE ITyOXKe B 3TOM pa3obparbcsi, 0OpaTtuTech K onpedesieHusM HandlerT u WidgetT
B Mofy/e Yesod.Core. Types.

13.6. lo6aBneHne HOBOro TpaHcdopmaTtopa MOHap,

OpHakAbI BBl 3aX0THTE A00aBUTH CBOM TpaHC(OPMATOP MOHAJ KaK YacTh Balllero NpuioyKeHus. s
TprMepa JjaBaiiTe pacCMOTPUM NakeT monadcryptorandom®, KOTOPBIH orpeienisieT Kjacc TUIoB MonadCRandom

3http ://hackage.haskell.org/package/monadcryptorandom
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JJ1s1 MOHaJl, KOTOpble II03BOJISIIOT FeHeprHpoBaTh KpUINTorpaduuecky yCToHUMBbIe ClydyaiiHble 3Haue-
HUsI, ¥ KOHKPETHBIHM 3K3eMIUISIp 3TOro Kinacca CRandT. Bel xoTenu Obl HarmvcaTh HEKUH KOJ], KOTOPBIH
C037jaéT CIy4yaliHyIo CTPOKY 0aiiToB, HarpuMep:

import Control.Monad.CryptoRandom
import Data.ByteString.Basel6 (encode)
import Data.Text.Encoding (decodeUtf8)

getHomeR = do
randomBS <- getBytes 128
defaultLayout
[whamlet |
<p>Here’s some random data: #{decodeUtf8 $ encode randomBS}

]

OpnHako, Tako KoJ| MPUBEAIET K COODIIEHHIO B OIIMOKe, B KOTOPOM OY/yT Takve CTPOKH:

No instance for (MonadCRandom e® (HandlerT App IO))
arising from a use of ‘’getBytes

In a stmt of a 'do’ block: randomBS <- getBytes 128

Kak >xe HaM TIOTy4IUTh Takou 3k3emrisip? [1epBblii BappaHT — IMPOCTO MCII0/Ib30BaTh TpaHChOpMa-
TOp MOHaZ CRandT npu Bei30Be QyHKIMU getBytes. [To/mHbINA BUJ TAKOTO PelleHus ObUT Obl TAKUM:

{-# LANGUAGE OverloadedStrings, QuasiQuotes, TemplateHaskell, TypeFamilies #-}
import Yesod

import Crypto.Random (SystemRandom, newGenIO)

import Control.Monad.CryptoRandom

import Data.ByteString.Basel6 (encode)

import Data.Text.Encoding (decodeUtf8)

data App = App

mkYesod "App” [parseRoutes|
/ HomeR GET

]

instance Yesod App

getHomeR :: Handler Html

getHomeR = do
gen <- 1liftIO newGenIO
eres <- evalCRandT (getBytes 16) (gen :: SystemRandom)
randomBS <-

case eres of
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Left e -> error $ show (e :: GenError)
Right gen -> return gen
defaultLayout
[whamlet |

<p>BOT HeMHOro cny4aliHbix fAaHHbiX: #{decodeUtf8 $ encode randomBS}

]

main :: IO ()
main = warp 3000 App

random.hs

3ameTkTe, UTO BCE, UTO MBI JleflaeM, — 3TO HacjauBaeM TpaHcgopmarop CRandT moBepx TpaHC-
dopmaropa HandlerT. ITo-apyromy pabotath He Oyger: Yesod camoMy 6e3yc/IOBHO TIPHIIIIOCH ObI
pasBopauuBathb TpaHcdopmarop CRandT, HO OH He 3HAeT, Kak 3To Jeiath. O6paTruTe BHUMaHKe: TOUHO
TAKOM ke MOZX0/, MbI UCII0/Ib30BasH A/ist Persistent: ero tTpaHcgopmarop HaxoAuTcs moBepx HandlerT.
Ho y sToro mozpxoza ecThb iBa HeJOCTaTKa:

1. OH TpebyeT Horpy’xeHusi B APYTYI0 MOHAJY KaXKIBI pa3, KOrja Bbl 3aX0THTe MopaboTatsk co
C/Ty4yaiHBIMU 3HaueHUsIMHU.

2. OH He3hbekTHBeH: BaM TpeOyeTcsl KaXK/bIA pa3 CO3/laBaTh HayajabHOE CydyaliHOe 3HaueHHe
(random seed) pu BXofie B 3Ty MOHafy.

BTopoii He0CTaTOK MOXKHO 0OOWTH, COXPaHsIs HauabHOE CyyalHOe 3HaueHWe B OCHOBHOM THII®
JIaHHBIX B M3MEHSEeMOU CChINIKe Harogobue IORef, 1 3aTeM aTOMapHO BLIOMpPATh TIPU KaXKZOM BXO[[e
B TpaHchopmarop CRandT. Ho MBI Mo)keM TTOMTH elljé Ha Iar asblile ¥ UCTIOIb30BaTh 3TOT TPHOK,
yTOOBI CZlesIaTh Hally MOHay Handler 3k3eMILisipoM Kjaacca MonadCRandom! /laBaliTe moCMOTpUM
Ha KoJl, KOTOPOW, Ha CaMOM /iefie, HEMHOTO CJIO’KHOBAT:

{-# LANGUAGE FlexibleInstances #-3

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-3

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-}

{-# LANGUAGE TypeSynonymInstances #-}

import Control.Monad (join)

import Control.Monad.Catch (catch, throwM)
import Control.Monad.CryptoRandom

import Control.Monad.Error.Class (MonadError (..))
import Crypto.Random (SystemRandom, newGenIO)
import Data.ByteString.Basel6 (encode)

import Data.IORef

import Data.Text.Encoding (decodeUtf8)

import Yesod
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data App = App
{ randGen :: IORef SystemRandom
}

mkYesod "App” [parseRoutes|
/ HomeR GET

]

instance Yesod App

getHomeR :: Handler Html
getHomeR = do
randomBS <- getBytes 16
defaultLayout
[whamlet |
<p>BOT HemHOro cny4alHblx faHHbix: #{decodeUtf8 $ encode randomBS}

1]

instance MonadError GenError Handler where
throwError = throwM
catchError = catch
instance MonadCRandom GenError Handler where
getCRandom = wrap crandom
{-# INLINE getCRandom #-}
getBytes i1 = wrap (genBytes 1)
{-# INLINE getBytes #-}
getBytesWithEntropy i e = wrap (genBytesWithEntropy i e)
{-# INLINE getBytesWithEntropy #-}
doReseed bs = do
genRef <- fmap randGen getYesod
join $ 1liftIO $ atomicModifyIORef genRef $ \gen ->
case reseed bs gen of
Left e -> (gen, throwM e)
Right gen’ -> (gen’, return ())
{-# INLINE doReseed #-}

wrap :: (SystemRandom -> Either GenError (a, SystemRandom)) -> Handler a
wrap f = do
genRef <- fmap randGen getYesod
join $ 1liftI0O $ atomicModifyIORef genRef $ \gen ->
case f gen of
Left e -> (gen, throwM e)
Right (x, gen’) -> (gen’, return x)
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main :: IO ()
main = do

gen <- newGenIO
genRef <- newIORef gen
warp 3000 App

{ randGen = genRef

}

random-instance.hs
®DakKTUYeCKH, OH CBOJUTCS K HECKOJIBKAM Pa3HbIM KOHLIEMLIUAM:
* MbI U3MeHsIeM THII JJaHHBIX App, 100aBUB B Hero mosie A I0Ref SystemRandom.
* AHaJIOrMYHO, Mbl MeHsieM (YHKIUIO main, 106aBuB co3naHure IORef SystemRandom.

* Hamua ¢yHKLUus ge tHomeR CTaHOBUTCSI HAMHOTO MPOILIe: MbI TeTlePb MOXKEM BBI3BbIBaTh getBytes
0e3 MaHUMY/SLWH ¢ TpaHC(hOpPMaTOpaMy.

* OpHako, Mbl HOJTy4aeM HEKOTOPYIO CIOKHOCTD B TpeOyeMoM 3K3eMruisipe 1jisi MonadCRandom.
Ota kuwra npo Yesod, a He mpo monadcryptorandom, o3ToMy st He COOMPaOCh MOTPY>KaThCS B
JleTaJiv 3TOr0 3K3eMILISIPa, HO s COBETYIO NIPUCTa/IbHO er0 paCCMOTPETh U, eC/IU BaM UHTepeCHO,
CPaBHUTB €ro C 3K3eMITIIpoM At CRandT.

Haperock, cMor 4éTKO NPOJ,eMOHCTPUPOBaTh Ba)KHbIN MOMEHT: MOILb TpaHcdopmaropa HandlerT.
IIpocto mpefocTaBMB BaM UMTaeMOe OKPY’>KeHHe, BaM JlaHa BO3MO)KHOCTh BOCCO37aTh TpaHc(hopMa-
TOp StateT, UCIIONB3ysl U3MeHsieMble CChITKM. Ha camoMm gere, eciu BBl Mosiaraerech Ha 6a3oByro
MoHaay I0 aJisi 06paboTKH OIIMOOK BBLINOJHEHUS, BBl MOXKeTe Peasn30BaTh OOJBIIMHCTBO CTyYaeB
WCTI0/Tb30BaHus ReaderT, WriterT, StateT u ErrorT, UCOMB3YI0 3Ty abCTPaKLHIO.

13.7. BbiBOAbI

Ecnu BbI MOJTHOCTBIO TIPOMYCTHIIN 3TY I71aBY, BBl BCE paBHO CMOYKeTe C OOJBIION 1M0/b30i UCIOMb-
30Bath Yesod. [IpenmyirjecTBO MOHMMAaHKMS KaK B3aUMOZENCTBYIOT MOHajbl Yesod — BO3MO)KHOCTD
MPOU3BOAUTE Oosiee YUCTHIN U boee MOAY/IBHBIN Kof. CIOCOOHOCTE BHIMOJHATL TIPOU3BOJIBHBIE [eH-
CTBUS B Widget MokeT OBITH MOILJHBIM WHCTPYMEHTOM, M ITOHHMaHKe TOTO, Kak B3aUMOZeHCTBYIOT
Persistent u Bam Handler Kof, MOXKET TTOMOYb BaM CJieiaTb 60siee 000CHOBaHHbBIE TIPOEKTHEBIE pe-
IIeHKs B BallleM IMPUJIOXKeHWH.
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AyTenTr(uKalys 1 aBTOpU3aLis — JBe TeCHO CBsi3aHHbIe, HO B TO ke BPeMsi pa3/iMuHble KOHLIeT-
uuu. Torza Kak niepBast UMeeT fiefio C UjeHTU(UKaLel 10/1b30Bartess, BTopas oIpe/ieisieT, YTo I10/1b-
30BarTeJsIo Mo3BoJieHo Jenath. K coxkaneHuro, MOCKObKY il 000MX TePMUHOB YacTO WCIIO/b3YeTCs
COKparijeHue «auth», 3Tv KOHI|eIIMK YacTo 00BeJMHSFOTCS.

Yesod uMeeT BCTPOEHHYIO TIOAJEP)KKY /711 HECKOMBbKUX CTOPOHHUX CUCTeM ayTeHTH(UKaluy, Ta-
kux kak OpenID, BrowserID u OAuth. 3To BHelllHHe CUCTeMbI, KOTOPLIM Ballle TIpUIOXKeHUe JioBe-
psIeT YAO0CTOBepeHte TMYHOCTH TT0/Ib30Baresis. Takke eCTh MOAAepKKa Oosiee IPUBLIUHBIX CIIOCOOO0B
ayTeHTU(UKALIMY, TaKUX KaK UMsi TI0JIb30BaTe/Is ¥ TIapoJib WK aJ[pec TIOUThl U 1apoJib. [1epBeiii crio-
€00 rapaHTHpyeT MPOCTOTY KaK /s TI0JIb30BaTesiell (HeT HeOXOAUMOCTH 3allOMHUHATh HOBLIE ITapOJIn),
TaK U /i7ist pa3paboTurKOB (HET HY>KAbI UIMETh [IEJI0 CO BCEM apXUTEKTYPOi 6e30acHOCTH), B TO BPeMsI
KaK BTOpOH [JaéT pa3paboTumKy OO/bIIHH KOHTPOJIb.

17151 aBTOpU3al1|K MBI MOYKEM BOCITO/Ib30BaThCst rpeumMyiectBamMu REST u Tuno6e3onacHbivu URL,
yT00BI CO3/aTh TIPOCTYIO U [IeK/IapaTUBHYIO cuctemy. K TOMy ke, TTIOCKOIBKY BeCh KOJ aBTOPHU3aLIUH
HarcaH Ha Haskell, B Bamiem pacriopsokeHuu GyzieT BCst THOKOCTD SI3BIKa.

B 5To#i 11aBe MBI pacCMOTPUM, Kak HacTpouThb «auth» B Yesod, 1 06CyauM HEKOTOpHBIE TITFOCHI U
MUHYCHI Pa3/IMUHbIX BAPUAHTOB ayTeHTU(UKALUHL.

14.1. O6G30p

ITaker Vesod—auth TipefjocTaBsieT YHU(ULIMPOBaHHBIN UHTePdelic AJ1sl pa3/IMUHbIX [1JIarMHOB ayTeH-
TrduKaguy. EquHCTBeHHOe, UTO TpeGyeTCst OT 3THX IUIaTUHOB, TakK 3TO UTOOBI OHU MIEHTUHIPO-
BaJlv T0JIb30BaTesisl M0 KaKOU-HUOyb YHUKa/MBHOU cTpoke. B OpenlD, K mpuMepy, 3TO MOXeT ObITh
(akTrueckoe 3HaueHre OpenlD. B BrowserID 3to afgpec anekrponHoii moutsl. st HashDB (koTopast
WCTI0/b3yeT 6a3y JaHHBIX XeIIUPOBaHHBIX MapoJieii) 3TO UM M0JTb30BaTels.

KaxkpIii Ty1aruH ay TeHTUQUKALY ITPeA0CTaBISIeT CBOIO COOCTBEHHYIO CHCTEMY JIJIsl BXOZIa Ha CaMT,
Oyp TO Tepeiaya TOKeHOB C BHEILTHEro caiiTa v >ke (opMa BXoJia C BBOJIOM aZipeca MouTHI U TIapoJisl.
[Tocsie ycnelrHoOro BXo/ia M/laTvH YCTaHaB/IMBAeT 3HaueHre B 110/1b30BaTe/IbCKOM Ceccry, Omnpe/iesito-
mee ero AuthId. 3HaueHneM 3Toro AuthId obbruHo siBsieTcst Persistent ID w3 TabGmuLibl, HCTIONb3ye-
MOW [/l OTC/Ie)KUBAHKS TI0/Ib30BaTesei.

EcTb HeCKoMbKO (YHKLHIH, TT03BOJISIOLIMX MOy YHTh ITO/Tb30BaTeIbCKuii AuthId, Hanbosee UCHOIb-
3yeMbIMH K3 KOTOPBIX SIB/SIIOTCS maybeAuthId, requireAuthId, maybeAuth u requireAuth. Bep-
CUH C require nepeHamnpas/sOT Ha CTPaHULLy BXO/|a, €C/I 110/1b30BaTesb elljé He BOLIE, a Te (PyHK-
L[VY, YTO He OKAHYMBAIOTCA Ha Id, BO3BpaLaloT ABa 3HaueHus:: ID B Tab/vLe U 3HAUEHUe CYIIHOCTH.

ITockoneKy xpaHeHre AuthId IMOCTPOEHO Ha Ceccusix, TO MPUMEeHUMBI BCe UX INpasuia. B yacTHo-
CTH, JaHHble COXPaHsIOTCS B 3airdpoBaHHoM, nogrnrcaHHoM HMAC Kyku, KOTOpoe aBToMaTh4ecKu

1http ://hackage.haskell.org/package/yesod-auth
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ycTapeBaeT I10C/Ie OIpe/ie/IEHHOrO, 3a/laBaeMoro B KOH(Urypauyy, rnepuosa HeakTUBHOCTH. Kpome
TOr'0, IIOCKOJIBKY He CyIeCTBYeT CepBepHO COCTaBJISIFOLLEH CeCcCrid, TO IIPU BbIXO/E U3 CUCTEeMBI Mpo-
CTO YZAJISIIOTCS [JaHHbIe M3 KyKW 3TOM Ceccuu, ¥ ec/ii I0JIb30BaTesIb MOBTOPHO UCIIONB3YeT CTapoe
3HaYeHHe KyKH, TO CeCCHsi OyZeT BCE eIlé CUMTAaThCS 1eHCTBUTETLHOM.

Ectb Tyiadb! 106aB/ieHrs1 cepBepHOI COCTABSIOLIeH ceccuid, KoTopast o3BoJiia Ob1 op-

CHPOBaTh BBIXO[,.
C Apyroil CTOpOHbI, aBTOpU3allysl KOHTPOIUPYEeTCsl HeCKO/IbKMMU MeToAaMU BHYTPU K/lacca TUIOB
Yesod. DT MeTo/jbl 3aITyCKatOTCs A715 KayKJ0T0 3arpoca, YTo0b! OIpefie/INTh — PaspelinTh I10/1b30Ba-

TeJTI0 JOCTYTI, 3aMPeTUTD €r0, WX >Ke OTPebOoBaTh OT MO/Ib30BaTeslsl BOMTH Ha caiT. ITo yMomuaHuio
3TU MeTO/bl paspeLlalT AOCTYII A/ KaX/0ro 3arnpoca. B kayecTBe anbTepHaTHBBI Bbl MOXKeTe pea-
JIM30BaTh aBTOPH3ALMIO CIIOCOOOM, MOAXOASIINM [/l KOHKPETHOTO CJTydYasi, BBI3bIBasl requireAuth
Y nofo0HbIe el GYHKIUK B WHAWBHAYATbHBIX QYHKLUSIX-00paboTurKax, XOTS 3TO U OTPHLIATeTbHO
OTPasuTCs Ha NPeUMYILL{eCTBax JeKJapaTUBHOM CUCTeMbl aBTOpU3aLivu.

14.2. AyTeHTUPUUUPYIA MeHA

[JagaiiTe cpa3sy pacCMOTPUM TIpHUMep C ayTeHTU(UKaruen.

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-3

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-}

import Data.Default (def)

import Data.Text (Text)

import Network .HTTP.Conduit (Manager, conduitManagerSettings, [
newManager)

import Yesod

import Yesod.Auth

import Yesod.Auth.BrowserId

import Yesod.Auth.GoogleEmail

data App = App
{ httpManager :: Manager
}

mkYesod "App” [parseRoutes|
/ HomeR GET
/auth AuthR Auth getAuth

1]

instance Yesod App where
-- BHumaHne! UTo06b paboTasn Bxo4 ¢ BrowserID, Bbl [O/IXHbI 34€Cb
-- KOPPEeKTHO yCTaHOBUTb ajpec Bawero XocTa.
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approot = ApprootStatic "http://localhost:3000”

instance YesodAuth App where
type AuthId App = Text
getAuthId = return . Just . credsIdent

loginDest _ = HomeR
logoutDest _ = HomeR
authPlugins _ =

[ authBrowserId def

, authGoogleEmail

]

authHttpManager = httpManager

-- Mo ymonyaHus maybeAuthId npegnonaraet paboTy c B/ Persistent.

-- Cgenaem onpegeneHne AuthId npowe - 6ygem HanpsMyw UCKaTb B ceccuu
maybeAuthId = lookupSession ”_ID”

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage

getHomeR :: Handler Html
getHomeR = do
maid <- maybeAuthId
defaultLayout
[whamlet |
<p>Baw Tekywnit ngeHtndémkatop: #{show maid}
$maybe _ <- maid
<p>
<a href=@{AuthR LogoutR}>BbliTK
$nothing
<p>
<a href=@{AuthR LoginR}>MepeiiTn Ha cTpaHuly Bxoja
]

main :: IO ()

main = do

man <- newManager conduitManagerSettings
warp 3000 $ App man

authentication.hs



14.2. AyteHTuduuupyi MeHs 181

Hauném c o6bsiBiennii MapipyToB. CriepBa 00bsIB/IsSIEM Halll CTaH/apTHBIN MapIIpyT HomeR, a 3ateM
oripeziesisieM TMOZCANT AJisi ayTeHTUUKaLWK. [IoMHUTe, YTO eMy Hy)KHbI YeThIpe MapameTpa: IyTb K
TIOJICalTy, UMsI MapILIpyTa, UM TIoZcaiiTa U QYHKLMS [J1s TTo/TyueHUs 3HaueHus rofjcaiira. [Ipyrumu
CJIOBaMH, CYZsI TIO CTPOKE

/auth AuthR Auth getAuth

Ham HyxHO nmeTh QyHKUMIO getAuth :: MyAuthSite -> Auth. [Ioka Mbl He HamMieM 3Ty
(byHKUHIO camH, yesod-authE ripeJjocTaB/sieT eé aBToMaThyecku. s Apyrux rojcaitos (K rpu-
Mepy, CO cTaTUyecKUMU daiiaMi) Mbl yKa3blBaeM HaCTPOWKY KOH(QUI'YpaLMy B 3HaUeHWH M0/|caiTa,
Y [I03TOMY HaM HY>KHO oripefiensaTh QyHKLMIo get. [nis1 auth-nmozcaiiTa Mbl yKa3biBaeM 3TH HaCTPOUKU
B OTZe/IbHOM Kjiacce TUMOB YesodAuth.

[Touemy OBI He WCITOMB30BaTh 3HaueHWe mozcalTa? CyIecTByeT JOCTaTOUHO MHOTO Ha-
CTPOEK, KOTOopbie Mbl Obl XOTe/U Tiepefath auth-miofcaiiTy, ¥ Jenatb 3TO U3 THUIA 3alich
(record type) 66110 ObI HeyOOHO. Tak>Ke, TTOCKOIBKY MbI XOTUM UMETh aCCOLIMUPYEMBIHN THTT
AuthId, ucrosb30BaHue Kjacca TUIOB OyneT 6oJiee eCTeCTBEHHBIM.

C ZpyToii CTOPOHBI, TIoueMy ObI He MCTI0/Ib30BaTh KJIacC TUTIOB /ISl BCEX MOACAHTOB? Y Ta-
KOT'O T0JX0/la eCTb MUHYC: Bbl CMOXKETe UMeTh TOJIbKO OIMH 3K3eMIUISIp KJjlacca Ha CalT, He
103BOJISIS Pa3fiaBaTh pas/MuHble IPYIIb] CTATUYHBIX (Pali/IoB C pa3/IMuHbIX MaplIpyToB. Tak-
Ke, eC/IM Mbl XOTHM 3arpy’KaTh JlaHHble BO BpeMsI MHULMHaNM3alyy IPU/I0KEeHHs, 3HaUeHHe

ToficaifTa oAOMAET JTyullle.

Tak uTo >ke UIMeHHO BXOJUT B 3K3eMIUISIp Knacca YesodAuth? Ilects oObsiBeHUH SBASIOTCS 00s1-
3aTe/IbHbIMU:

* AcconuupoBaHHbIM THIT AuthId. DTO TO 3HaueHHe, KOTOpoe yesod-auth OyzneT Bo3BpamiaTh
BaM, KOT/ia Bbl Oy/ieTe 3ampaiiiBaTh, BOIIE JIU TI0/Ib30BaTe b (Uepe3 maybeAuthId umi requireAuthld).
B Hariem ciydae Mbl POCTO UCTIONB3yeM Text /sl coXpaHeHWsi HeoOpaboTaHHOTO eHTH(U-
Karopa. Kak BbI CKOpPO yBUWTE, B HaIlleM C/Ty4Yae 3TO afipec 37IeKTPOHHOM TOYTHI.

* getAuthId monydaet Tekyiuii AuthId u3 Tuna gaHHbIX Creds (credentials — yuétHbie faH-
HbIe). DTOT THIT COJEPXKUT TP (parMeHTa WH(POPMALIUK: HCIOIb3yeMbIH CIOCOO ayTeHTHU(hH-
Kauuu (B HaieM ciydae browserid nnu googleemail), Tekyruii ueHTUPUKATOP U aCCOLIMUPO-
BaHHBIN CIIMCOK C Pa3/IMYHOM [IOTIO/THUTETBHOM nH(OopMariei.

* loginDest Bo3BpalljaeT MaplLpyT, Ha KOTOPBIY [lepeHarpaB/isieTcsi 10J1b30BaTe b I0C/Ie YCIeLl-
HOTO BXOZa.

+ AnanornyHeiM 06pa3oM logoutDest Bo3BpaljaeT MapiiIpyT, Ha KOTOPHII IIPOMCXOUT ITepeHa-
TIpaBJieHue T10C/Ie BBIXO/a.

* authPlugins — 3TO CIHCOK HCIO/IB3YeMBIX CIOCOO0B ayTeHTH(UKAWH. B HaileM nprMepe
MBI UcTionb3yeM BrowserID, koTopbiii Bxoaut yepe3 cucremy Mozilla BrowserID, u Google
Email, xoTopblii ayTeHTU(UIMPYeT MOYTOBLIN a/[pec I0Jb30BaTesis, UCII0/b3ysl er0 YUETHYIO
3anmck Google. UTo XOpOLIO B 3THX JBYX CHOC00aX, Tak 3TO TO, UTO:

thtp ://hackage.haskell.org/package/yesod-auth


http://hackage.haskell.org/package/yesod-auth
http://hackage.haskell.org/package/yesod-auth
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— Onu He TpeOyIOT yCTaHOBKH, B ominure oT Facebook umu OAuth, kotopble TpeOyroT 3a-
[laHUS YUETHBIX [JaHHBIX.

— OHu UCIONB3YIOT B KaueCTBe WJeHTU(HKaTopa NPUBLIUHBIH /IIOJAM afjpec 3/1eKTPOHHOU
1ouTsl, B otinume ot OpenlD, Kotopslii ucnonb3yet URL.

* authHttpManager monyuaet meHemkep HTTP-coequHeHnit 13 0CHOBHOTO THMa. JTO TTO3BO-
JisieT cucTeMaM ayTeHTU(UKaLWKU, KoTopble Ucrnob3yroT HTTP-coegunenus (To eCcTb MouTu
BCEM CTOPOHHHM CHCTeMaM BXO7ia), FICTIOJIB30BATh 3TH COeMHEHHsI IOBTOPHO, 130erast 3aTpar
Ha ycTaHoBKy HOBoro TCP-coefjuiHeHus /11 KaXKI0T0 3arpoca.

KpOMe OIMMCaHHBIX MIeCTHU AOCTYIIHBI U APpyTHe MeTOAbl AJid yIipaB/JI€HHA ITOBeAeHUEM CUCTEMbI
ayTeHTH(UKAL[MY, HAIPUMep, BUJOM CTPAaHULBI /11 BXofa. 3a uHdopmMarpeii obpaiiaiiTecs K OIMU-
canmio APIE.

Harur 06pabotuuk HomeR COAepKUT CChIIKU Ha CTPAHULIBI BXOZA U BBIXO/]A, KOTOPBIE 0TOOPaXKatoTCs
B 3aBHCHMOCTH OT TOT'0, BOIIIEJ TI0/Tb30BaTe/Ih Ha CalT Wiy HeT. OOparyTe BHUMaHNe, KaK Mbl KOHCTPY-
MpyeM 3TH CCBUIKU Ha MOACANT: MepBbIM UAET UMs MapLUpyTa rnogcairta (AuthR), cjieoM MapLiIpyT B
rofcaire (LoginR 1 LogoutR).

VnmocTpalyy HpkKe TIOKa3bIBakOT MPOLIECC BXO/A CO CTOPOHBI M0JTb30BaTeIsl.

Your current auth ID: Nothing

Go to the login page

Puc. 14.1.: HauaspHast 3arpy3Ka CTPaHHULIbI

14.3. SnekTpoHHasA noyTta

st GONBIIMHCTBA CIyuaeB OyZieT ZOCTaTOYHO ayTeHTHUGHKAIMH TI0 afipecy IeKTPOHHOMW IOYTH,
OCYIIECTB/IIEMOM CTOPOHHUM cepBrcoM. Ho MHora BaM MOXKeT MOHaZ00UThCsI, YTOOBI TO/Tb30BaTeN
WICTIOb30BaX [Jisl Balllero caita maposb. CreHepHUpOBaHbIM CaliT He BK/IIOYAeT 3Ty (QyHKLMOHAJb-
HOCTb, TakK Kak:

* Yro0ObI HGe30macHO UCIOIb30BaTh MAPOJIM, Haflo UCTOMb30BaTh SSL. MHorue mosb3oBaresiid He
TPeIOCTaBISIIOT AOCTYII K caty 1o SSL.

* Hecmotps Ha To, UTO cHiCTeMa ayTeHTH(HUKALMH I10 aJjpecy 3JIeKTPOHHOM TIOUTHI I0/DKHBIM 00-
pasoM XpaHUT Iapo/y (C UCIO0/Ib30BaHUeM XeLIMPOBAHUS U «COJIW»), CKOMIIDOMeTUPOBaHHast
0a3a JaHHBIX BCE paBHO MOXKeT OBITh Mpo0OsieMoii. [ToMHuUTe: MBI He [jejlaeM HUKAK{X MpeJIio-
JIOXKeHHUH 0 TOM, UTO 0/Ib30BaTend Yesod MCIo/b3ytoT Ge30racHble MeTo/bl pa3BEPTHIBAHMSL.

Shttp:
hackage.haskell.org/package/yesod-auth-1.2.5.2/docs/Yesod-Auth.html#t:YesodAuth


http:\hackage.haskell.org/package/yesod-auth-1.2.5.2/docs/Yesod-Auth.html#t:YesodAuth
http:\hackage.haskell.org/package/yesod-auth-1.2.5.2/docs/Yesod-Auth.html#t:YesodAuth
http:\hackage.haskell.org/package/yesod-auth-1.2.5.2/docs/Yesod-Auth.html#t:YesodAuth
http:\hackage.haskell.org/package/yesod-auth-1.2.5.2/docs/Yesod-Auth.html#t:YesodAuth
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m & Erowser ID - Google Chrome = | E] e

& https://browserid.org/sign_in®

Login

Sign in using

Email
I

Enter your email address to sign in to localhost
localhost

BrowserlD is the fast and secure way to sign in — learn more

Puc. 14.2.: OkpaH Bxoza ¢ nomMolso BrowserID

You are now logged in

Your current auth ID: Just "michael @ snoyman com”

Logout

Puc. 14.3.: JomMalHss cTpaHuLia ocje BXoja

» Bam Hy)XHa paboraroijasi cuctema Jijist OTIIPaBKH 3/IeKTPOHHOM ouThl. MHOTHe BeO-cepBephl B
Hallli JHU He UMeIOT J0CTaTOUHbIX CPeJCTB /I 3al{UThI OT Cl1aMa I10 CPaBHEHUIO C TeMH, UTO
HCIIO/IB3YIOT TIOYTOBBIE CepBepa.

[TpuMep HYKe UCTI0Tb3yeT CUCTEMHYIO MPOrPaMMYy JI7IsI OTTIPaBKH ruceM — sendmail.
Ecsiu BBl X0TUTE M30€)KaTh XJIOTOT, paboTas ¢ cepBepaMy 3JIEKTPOHHOM TOUTHI Ca-
MOCTOSITe/ILHO, BBl MOXKETe MCIT0/1b30BaTh Amazon SES. Ects naker rnirne—rnail—sesa,
KOTOPBIY Tpe/j0CTaB/sIeT a/IbTEPHATUBY UCIIO/Ib30BaHuI0 sendmail. 3ToT moaxos mMbl
UCrosb3yeM Ha caiite Haskellers.com.

“http://hackage.haskell.org/package/mime-mail-ses

Ho ec/u 1ipeArionoKuThb, UTO BBl MOXKeTe YOBIETBOPUTh 3TH TpebOBaHUs U XOTHUTe UMeThb BXO[, TI0
TIApOJTI0 UMEHHO [IJIs1 Balllero caiita, To Yesod MOXKET Tpe/lJIO’KUTh BCTPOEHHYIO CUCTeMY ayTeHTH(U-
Karyu. [I1s1 eé UCronb30BaHus OT BaC MOTPeOyeTCss HEMHOTO Oosibliie KOZa, BeAb OyneT Heo6Xomaumo
6e30TacHO COXPaHSTH Mapo/y B 6a3e JaHHBIX U OTIPAB/ISATE I10JIb30BATeII0 MOUTOBEIe CO00IIeHus (Be-
pubUKanus yUETHOMN 3aKCH, BOCCTAHOBIEHUE MApOJis, U T.1.).


http://hackage.haskell.org/package/mime-mail-ses
http://hackage.haskell.org/package/mime-mail-ses
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[JaBaiiTe TOCMOTPHM Ha CaT, TPeJ0CTaBISIOL[MI ay TeHTU(UKALIUIO TI0 aApeCy 3JIeKTPOHHOM ITOUThI
U TApOJTI0 U XpaHsIIWi naposu B Persistent 6ase ganabix SQLite.

{-# LANGUAGE DeriveDataTypeable #-}

{-# LANGUAGE FlexibleContexts #-3

{-# LANGUAGE GADTs #-3}

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3

{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-}

import Control.Monad (join)
import Control.Monad.Logger (runNoLoggingT)
import Data.Maybe (isJdust)
import Data.Text (Text)
import qualified Data.Text.Lazy.Encoding

import Data.Typeable (Typeable)
import Database.Persist.Sqlite

import Database.Persist.TH

import Network.Mail.Mime

import Text.Blaze.Html.Renderer.Utf8 (renderHtml)
import Text.Hamlet (shamlet)
import Text.Shakespeare.Text (stext)
import Yesod

import Yesod.Auth

import Yesod.Auth.Email

share [mkPersist sqlSettings { mpsGeneric = False }, mkMigrate "migrateAll”] [

[persistLowerCase|
User
email Text
password Text Maybe -- faposb moxeT 6bITb ewé He 3agaH
verkey Text Maybe -- Ucronb3yetcsa gna cé6poca napons

verified Bool
UniqueUser email
deriving Typeable

]

data App = App Connection

mkYesod "App” [parseRoutes|
/ HomeR GET
/auth AuthR Auth getAuth

1]
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instance Yesod App where
-- J/IeKTPOHHble nucbMa 6y[yT cogepxaTb CChIIKM, Tak 4To ybeauTech,
BK/w4YnAn approot,
-- YTOO6blI CChHUIKM Obl/IN MPaBUIbLHLIMU !
approot = ApprootStatic "http://localhost:3000”

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage

-- YcTaHoBka Persistent
instance YesodPersist App where
type YesodPersistBackend App = SqlPersistT
runbDB f = do
App conn <- getYesod
runSglConn f conn

instance YesodAuth App where
type AuthId App = UserId

loginDest _ = HomeR
logoutDest _ = HomeR
authPlugins _ = [authEmail]

-- Heobxogumo HaiiTn UserId no 3agaHHOMY agpecy 3/1eKTPOHHOM MoYThl.
getAuthId creds = runDB $ do
X <- insertBy $ User (credsIdent creds) Nothing Nothing False
return $ Just $

case x of
Left (Entity userid _) -> userid -- cBexegob6aBrieHsblii [
nosb3oBaTesib
Right userid -> userid -- cywecTBywWni rnosib30BaTeslb

authHttpManager = error "Email doesn’t need an HTTP_manager”

-- 3gecb Becb Kof paboTawumii ¢ 3/1€KTPOHHOU MOYTOM
instance YesodAuthEmail App where
type AuthEmailId App = UserlId

afterPasswordRoute = HomeR

adduUnverified email verkey =
runDB $ insert $ User email Nothing (Just verkey) False

4yto [
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sendVerifyEmail email _ verurl =
1iftI0 $ renderSendMail (emptyMail $ Address Nothing "noreply”)
{ mailTo = [Address Nothing email]
, mailHeaders =
[ ("Subject”, "Verify_your_email address”)

1
, mailParts = [[textPart, htmlPart]]

}
where
textPart = Part
{ partType = "text/plain; charset=utf-8"
, partEncoding = None
, partFilename = Nothing
, partContent = Data.Text.Lazy.Encoding.encodeUtf8
[stext|
NoxanyiicTa, NoATBEpAMTE CBOW afpec, HaxaB Ha CCbIIKY HUXe.

#{verurl}

Cnacun6o

]

, partHeaders = []
}
htmlPart = Part
{ partType = "text/html; charset=utf-8"
, partEncoding = None
, partFilename = Nothing
, partContent = renderHtml
[shamlet |
<p>MoxanyiicTta, noaTBepANTEe CBOI ajpec, HaxaB Ha CCbiKy [

HUXe .
<p>
<a href=#{verurl}>#{verurl}
<p>Cnacun6o
]
, partHeaders = []

}
getVerifyKey = runDB . fmap (join . fmap userVerkey) . get

setVerifyKey uid key = runDB $ update uid [UserVerkey =. Just key]
verifyAccount uid = runDB $ do
mu <- get uid
case mu of
Nothing -> return Nothing
Just _ -> do
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update uid [UserVerified =. True]
return $ Just uid
getPassword = runDB . fmap (join . fmap userPassword) . get
setPassword uid pass = runDB $ update uid [UserPassword =. Just pass]
getEmailCreds email = runDB $ do
mu <- getBy $ UniqueUser email
case mu of
Nothing -> return Nothing
Just (Entity uid u) -> return $ Just EmailCreds
{ emailCredsId = uid
emailCredsAuthId = Just uid
emailCredsStatus = isJust $ userPassword u
, emailCredsVerkey = userVerkey u
, emailCredsEmail = email

getEmail = runDB . fmap (fmap userEmail) . get

getHomeR :: Handler Html
getHomeR = do
maid <- maybeAuthId
defaultLayout
[whamlet |
<p>Baw Tekywnit ngeHtndémkatop: #{show maid}
$maybe _ <- maid
<p>
<a href=@{AuthR LogoutR}>BbliTK
$nothing
<p>
<a href=@{AuthR LoginR}>MNepeiiTn Ha cTpaHuLy Bxoga

]

main :: IO ()

main = withSqliteConn ”"email.db3” $ \conn -> do
runNoLoggingT $ runSqlConn (runMigration migrateAll) conn
warp 3000 $ App conn

email-authentication.hs

14.4. ABtopusauus

Kax ToJ/IbKO BbI MOTYYH/IA BO3MOXKHOCTD ayTeHTU(ULIMPOBATh MOJIb30BaTe e, Bbl MOXKeTe UCIOMb-
30BaTh UX YUYETHble JJaHHbIE [JI agmopu3ayuu JanbHeHIrx 3anpocos. Apropusanus B Yesod rpocta
U [leK/lapaThBHA: B OOJBIIMHCTBE C/IyyaeB HeOOXOJUMO BCEro JIMIIb A00aBUTh MeTOAIbI authRoute u
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isAuthorized B Bar 3K3eMIUIsIp Kacca TAToB Yesod. [laBaiiTe pacCMOTPUM TIPUMep:

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-3}

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-3

import Data.Default (def)

import Data.Text (Text)

import Network.HTTP.Conduit (Manager, conduitManagerSettings, 10
newManager)

import Yesod

import Yesod.Auth

import Yesod.Auth.Dummy -- TO/IbKO 4711 Te€CTUPOBaHUsl, He UCMonb3yiTe [

B peasibHoi XuU3Hu!!!

data App = App
{ httpManager :: Manager
}

mkYesod "App” [parseRoutes|
/ HomeR GET POST

/admin AdminR GET

/auth AuthR Auth getAuth

1]

instance Yesod App where
authRoute _ = Just $ AuthR LoginR

-- uMs mapupyTa u 6y/1eBO 3Ha4YeHue ornpegesnswuee, SBAAETCSA /M TeKyuwmin [
3anpoc 3arnpocoMm Ha 3anuchb

isAuthorized HomeR True = isAdmin

isAuthorized AdminR _ = isAdmin

-- /11060 MOXeT Mosy4YnTb [OCTYN K APYruM cTpaHuyam
isAuthorized _ _ = return Authorized

isAdmin = do
mu <- maybeAuthId
return $ case mu of
Nothing -> AuthenticationRequired
Just "admin” -> Authorized
Just _ -> Unauthorized "Bbl_40/MKHbl0ObITb @AMUHUCTRATOPOM”
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instance YesodAuth App where
type AuthId App = Text
getAuthId = return . Just . credsIdent

loginDest _ = HomeR
logoutDest _ = HomeR
authPlugins _ = [authDummy]

authHttpManager = httpManager
maybeAuthId = lookupSession ”_ID”

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage

getHomeR :: Handler Html
getHomeR = do
maid <- maybeAuthId
defaultLayout
[whamlet |

<p>Ha 3ameTKy: ucnonb3yinte "admin” ana nonyyenus I

afAMVHUCTPATUBHBIX MpaB.

<p>Baw Tekywuit ngeHtudéukatop: #{show maid}

$maybe _ <- maid
<p>

<a href=@{AuthR LogoutR}>BbliTK

<p>

<a href=@{AdminR}>MepeiTn Ha cTpaHuLy agMUHUCTPUPOBAHUSA

<form method=post>

BHECTM n3MeHeHne (TO/bKO afMUHUCTPATOPbI)

\ #
<input type=submit>

]

postHomeR :: Handler ()

postHomeR = do
setMessage "Bbl ,BHECAU U3MEHEHUSA HaA ,CTpaHuLy”
redirect HomeR

getAdminR :: Handler Html
getAdminR = defaultLayout
[whamlet |
<p>Moxoxe, Bbl agmmHucTpaTop!



190 I'naBa 14. Ayrtentudukanus u ABTopU3aliys

<p>
<a href=@{HomeR}>Ha3zag Ha AOMaWH0 CTpaHULy

1]

main :: IO ()

main = do
manager <- newManager conduitManagerSettings
warp 3000 $ App manager

authorization.hs

authRoute fo/mkeH OBITh Balllel CTpaHULEH BX0/[a, TOUTH Beeryja 3To OyneT AuthR LoginR. ®yHK-
uys isAuthorized vMeeT [Ba mapamMeTpa: 3arpallBaeMblii MapIIPyT, U SIBASETCS WM HeT 3ampocC
3arpocoM Ha 3anuck. Ha caMoM fiesie BBl MOKeTe NepeonpeesiiTh, YTO UMEHHO SIB/ISIETCS 3alIpOCOM
Ha 3arKCh, UCIO/b3yst MeTo isWriteRequest, HO peaiu3alys «U3 KOPOOKH» CleayeT MPUHIIUIIAM
RESTful: Bce 3ampockl, Kpome GET, HEAD, OPTIONS ui TRACE — 3TO 3arpOoChl Ha 3aITiCh.

B Tene isAuthorized BBl MOXKeTe MCIIOJIHATD /000K Handler-Koi, KaKOM TOJIBKO 3aXOTHUTE, UTO
04eHb yA0OHO. DTO 03HAYAET, UTO Bbl MOXKETE:

* obpariarbcs K GaimoBoi cucreme (0OBIUHBIN BBOJ/BBIBOJ);
* Jle/iaThb 3arpockl K 6ase AaHHBIX;

* TI0/Tyuarth Jitobble rapaMeTpbl CECCHUM WM 3ampoca.

Vcrione3ys 3TH TEXHUKH, BBl MOYKeTe pa3paboTaTh HaCTOMBKO CJIOKHYIO CUCTEMY aBTOPH3aliiH, Ha-
CKOJIBKO 3aXOTHUTe, WIN Jja)Ke TIPUBSI3aThCS K y)Ke CYLLeCTBYHOLIel cucTeMe, UCIIONb3yeMOM B Ballei
OpraHu3aL{UH.

14.5. BbiBOAbI

Ota 1aBa pacCMaTpUBaeT OCHOBBI HACTPOWKHU ayTeHTH(UKALIMKU I0J/Ib30BaTe/Iel, a TakXXe TO, Kak
BCTpPOEeHHbIe (PYHKI[MM aBTOPU3ALMH TIPeI0CTABIISIOT TI0/Ib30BaTeIsIM MPOCTOM M [leK/IapaTUBHBINA Me-
XaHU3M. XOTs 3TO U CJIOXKHBIE KOHIIEMIIMK CO MHOTUMHU TOX0ZaMu, Yesod mpe/ioCTaB/sieT BCce Heob-
XO/IIMbI€ CTPOUTEJTbHBIE OIOKH JI7IsI TOCTPOEHHSI CUCTEMbBI ay TeHTH(YKAIUK U aBTOPU3ALIMH, COOTBET-
CTBYIOIIIEl BalllUM TpeOOBaHUSM.



15. Co3pgaHue Kapkaca cauta

BbI yKe ycTanu 3amyckaTbh MajieHbKHe TIpUMepbl ¥ FOTOBbI HallKcaTh HACTOSIIMNA caiT? Torga Bbl
yuTaeTe HY)XKHYIO I7aBy. Jaxe pu Hamnuuy 6ubmroreky Yesod 0CTaéTcst elljé MHOTO II1aroB, KOTOpEIe
HY)KHO TIPOMTH, YTOOBI IMOJTYYUTh CAalT MIPOMBIIIJIEHHOTO KauecTBa:

* pa3bop (atisioB KoHbUrypauu

* TIOZiep>KKa CUTHA/OB (i *nix)

* Oornee 3¢ dekTHBHAs TIOAJEP)KKA CTaTUUeCKUX (aiiioB
* ynobHoe pacrioniokeHue aiions

Kapkac caiiTa siBisieTcsi KOMOMHAIMeH MHOXKeCTBA JIYUIIUX TEXHHUK, MPAaKTUKYEMBIX IM0/1b30BaTe-
ssiMu Yesod ¥ coOpaHHBIX BMeCTe B FOTOBBIN K HUCIIO/IB30BAHUIO «CKesleT» caidTa. OH HacTosITeNbHO
peKOMeHJyeTcsl [7Is BceX CalToOB. JTa I71aBa OMMCHIBAaeT CTPYKTYPY KapKaca, Kak ero MCro/b30BaTh, a
TaK)Ke HEKOTOpble He COBCeM OUeBU/IHbIE er0 BO3MOKHOCTH.

['aBa MpakTHUecKu He COLEp>KUT IPUMEPOB Koza. PekomeHJyeTcsi MpoCMaTpUBaTh aKTyaslbHbIN
KapKac I10 Mepe YTeHUsI I/1aBbl.

ITo camoii mpupoJe KapKaca caiiTa, OH SIB/IsieTCsl Haubosiee W3MeHseMbIM KOMITOHEHTOM
Yesod v MoKeT U3MeHSITbCSL OT BepcHH K Bepcud. [1oaToMy MH(pOpMarys B 3TOM I71aBe MOKET
0Ka3aTbCsl HEMHOTI'O yCTapeBILei.

15.1. Kak co3paBartb KapKac

[Maker yesod—bin yCTaHAB/IMBAeT UCIIOMHAeMbIN daiin (111 ymo0CcTBa Takyke Ha3BaHHBINA yesod).
JtoT (haiin npefocTaBseT HECKOIBKO KOMaH/ (3arycTurte yesod, 4ToObl YBHUAETh BeCh CIHUCOK). Ko-
MaHza yesod init co3gaér kapkac caiita. OHa 3aflaéT psiJ BOIIPOCOB, B OTBETaX Ha KOTOphIE BaM
noTpebyeTcst peJjoCTaBUTh HeoOXoauMyto 6a30Byro uHdopmMaruio TTocse 0TBeTa Ha BOMPOCHI B MOJ-
KartaJsiore C Ha3BaH/eM TIPOeKTa CO3JaéTCsI mabJIoH POeKTa.

CaMmbIii BayKHBIN U3 33/jJaBaeMbIX BOTIPOC — HCIIO/b3yeMbli 63K3H7 6a3bl JaHHBIX. Y Bac eCTh BLIOOD
13 HECKOJIbKMX BapyaHTOB, BKIo4Yast SQL 1 MongoDB 63k3H/bI, U OMLus «simplex», oTK/touaroLas
MO/ PyKKY 0a3bl JaHHBIX. JTa OMLMS TaK >Ke OTK/II0UaeT HeKOTOpEIe /I0TIOTHUTE/TbHBIe 3aBUCHMOCTH,
U CcaliT momyuutcs 6osiee KOMIAKTHBIM. [lasiee B 3TOH I71aBe MbI TIPEIIO/araeM, Uto BEIOpaH OJVH U3
03k3H/10B 6a3 faHAbIX. [I1s1 BapuaHTa ¢ 63K3H/0M simple OyayT HeGO/bILINE OT/INYUS.

[Mocrie co3aanvist (aiinoB yTHUIUTA BLIBOAUT COODIIIEHE O TOM, KaK IPUCTYIHTE K pabore. [Ipesiara-
eMasi KoOMaH/a 3anyckaeT cabal sandbox init.3JTo rapaHTUpyeT, 4TO BCe [aKeThbl yCTaHAB/IUBAKOTCS

lhttp ://hackage.haskell.org/package/yesod-bin
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TOJTBKO B IMPEKTOPHIO C POEKTOM /15 i30eKaHWsl KOHIMKTOB C IpyTUMHU TipoekTamu. ObpaTuTe BHU-
MaHue, UTO Ha CaMOM Jiejie BaM HY>KHO UCII0/1b30BaTh KOMaHy cabal install --only-dependencies.
Ckopee Bcero, y Bac He OyAyT yCTaHOBJIEHBI BCe 3aBUCUMOCTH HeOOXOJMMbIe fjisi caiita. Hampumep,
HU 09K3H/1bI 6a3 JaHHBIX, HU MUHHU(UKaTOp Javascript (hjsrninE) He yCTaHaBJ/IMBalOTCS [IPU YCTaHOBKe
rnakera yesod.

U, HakoHeL], YTOOBI 3aITyCTUTE CAlT B pe>KUMe pa3pabOoTKH, BaM HY»KHO UCITOTb30BaTh yesod devel.
B 3TOM pexviMe calT OyJieT aBTOMaTHUeCKH MepecoOUpaThCs U Mepe3arpy’kaTthCs MPH KaXK[0M H3Me-
HEeHUHU KoZia.

15.2. daiinoBasa CTpyKTypa

Kapkac caiita co3gaércsi kak nonHoueHHbIH naket Haskell, ucrions3ytomuii cabal asis coopku. B
JIOTIOJTHEHHE K UCXO/IHBIM (haiiiaM TakKe CO3/Ial0TCsl KOHPUTYPal[OHHBIe (akiibl, 11ab/I0HbI U CTaTH-
yeckue (anbl.

15.2.1. daiin Cabal

Vcrone3yerte 1 BbI HampsiMyto cabal Wix KOCBeHHO 4epe3 yesod devel, cOopka Baiero Koia
BCerya MpoxXoAuT yepe3 cabal-datin. Eciu Bel oTKpoeTe 3TOT aiis, TO yBUIUTE, UTO TaM eCThb U OJI0K
Iu1s1 cbopku 6UbMOTEKH, U OJ10K /1711 cOOpKU ucnosHsieMoro ¢aiina. Eciu ¢ar library-only ycra-
HOBJIEH, TO UCTIO/HsIeMbIN (aiin He cobupaeTcs. I iMeHHO Tak yesod devel 3arycKaeT MpUIoKeHue.
B npoTHBHOM cJlyuae coOUpAeTCst UCTIOMHSIEMBIH (aki.

®nar library-only mo/DKeH UCIIOMb30BaThCA TOJMBKO yesod devel; Bbl HUKOTJA He JOJDKHbI SIB-
HO TiepefiaBaTh ero cabal. EcTb emié gomonHuTenbHeIN ¢uiar dev, KOTOPbIM yKasbiBaeT cabal co-
Oparb UCIOHAEMBIN (aiil, HO C BK/IIOUEHHEM YacTHU TeX >ke 0cobeHHOCTeH, uto u cOopka ¢ ¢uia-
roM library-only: 6e3 onTUMH3ALMHK U C UCIIOIB30BaHHUEM BepCUii C Mepe3arpy3koil QyHKUIUH, pa-
6oratormyx ¢ [IeKCMpoOBCKUMHU 11ab/I0HAMHU.

B ob6ugem, cobupaiite puiokeHne Tak:

B mporiecce pa3paboTKu UCIONB3yHTe TObKO yesod devel.

» Ilnst cobopku GoeBoM Bepcuu 3amyckaiite cabal clean && cabal configure && cabal
build. B pe3ynerare OyzeT co37jaH ONTUMU3MPOBAHHBIN UCTIONHSIeMBbIH (aiii B Karanore dist.

Bbl, BO3MOXHO, yAUBUTECh, YBUJeB paciuvpenre NoImplicitPredude. Msl ero BK/IHOUMIY, T10-
CKOJTBbKY CalT BK/TIOUaeT CBOW COOCTBEHHBINM MOZY/Ib Import ¢ HEKOTOPBIMU U3MeHeHUsIMU B Prelude,
KOTOpbIe TI03BOJISIIOT cie1aTh paboty ¢ Yesod Gosee yao6HOIM.

U, Hanocefiok, ciiefyeT OTMETUTh CIIMCOK SKCTIOPTUPYeMbIX Moayel. Eciu Bel jo0aB/sieTe Kakoii-
b0 MOJy/Th B Ballle TIPU/IOKEHHE, TO Bbl AO/DKHBI 0OHOBUTB 3TOT CITUCOK /11 KOPPEKTHOH PabOoThI
yesod devel. K coxanenuto, Hu Cabal, i GHC He BBIaAyT MPeAyNIpPEXKAeHHe O TOM, UTO BbI 3a0b1TH
c/leaThb Takoe 0OHOBJIEHUE, 1, BMECTO TIPeAYTIPEXKAEHHS, BbI TOJYUUTE KYTKO BHIIVISSIIYIO OLIMOKY
oT yesod devel.

thtp ://hackage.haskell.org/package/hjsmin
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15.2.2. MapwpyTbl U CyLLHOCTU

HeogHOKpaTHO Ha MPOTSHKEHUM KHUTH BBl BCTPeYasH MoZoOHbIe KOMMeHTapuu: «MBbl orpefiernsieM
Ty THW/CYIHOCTH KBa3UL[UTHPOBAHUEM JJIsI IPOCTOTEL. [is1 paboyero caiita BaMm CiiefyeT HCI0/IB30BaTh
BHeIIHUH Qaiisi». Kapkac caiiTa ucosb3yeT Takue BHeIIHKe (ailsibl.

MapuipyTsi onipeziesisitoTcs B ¢hatine config/routes, a cyufHoctd — B config/models. Otu daii-
JIbl IMEIOT B TOYHOCTH TaKOM K€ CHHTAKCHUC, YTO U KBa3ULIUTUPOBaHHeE, KOTOpOe IOBCEMECTHO UC-
TIO/TB3YeTCsI B KHUTe, a yesod devel aBTOMaTtHuecKy IiepecoOrpaeT COOTBETCTBYIOLIHE MOAY/IA TIPH
M3MeHeHUH 3TUX (aioB.

®aiin cymHocTel obpabateiBaeTcs B Model . hs. B aToM ¢atisie BBl BOJIBHBI OOBSBIATE UTO YTOJHO,
HO eCTb HeCKOJIbKO PeKOMeH/1al1ii:

* Bce THITbI JaHHBIX, UCITOJB3YIOIIUECS B CYLTHOCTSX, AO/DKHBI ObITh UMITOPTUPOBAHBI/OTIpe/ie-
JieHbl B Model. hs Boiiie Bbi30Ba persistFile.

» Bcriomorare/bHble YTUIUTHL CIelyeT OIpe/esiaTb Wik B Import . hs, Uiy, ecii OHU OTHOCATCS
TOJIBKO K CYIIIHOCTSIM, B (paiisie KaTasiora Model, v UMIOPTUPOBATh B Import. hs.

15.2.3. Mogynu Foundation n Application

OyHKIWMA mkYesod, KOTOPYIO Mbl UCIO/b30BA/IM Ha MIPOTSDKEHUH KHUTH, OOBSIB/ISIET CIeYIOIIee:
» Twun mapuipyTa;
* OYHKIMIO 0TOOpa’keH!s1 MapLIpyTa;
o OYHKLUIO AUCTIeTYEPU3ALIUH.

DYHKIYS JUCTIETYePU3aLUK CChIJIAETCS HA BCE OCTa/lbHbIe QYHKIMH-00paboTUHKY, T03TOMY BCe
OHU JI0JDKHBI ObITH WM OTIpe/iesieHbl B TOM Xe (aiisie, uTo U PyHKLUS AUCTIeTYepU3aLiu, U KMITOP-
THUPOBaHbI MOJyJIeM, B KOTOPOM OIlpeZiesieHa (QYHKIMS AUCIieTYepU3aLiim.

Mexay TeM, QyHKLUU-00pabOTUMKH MPaKTHUeCKH 00si3aTe/IbHO OyAyT CChIAaThCS Ha THUIT MapLIpy-
Ta. [103TOMy ¥ OHU [JO/DKHBI WM HaXOAWUTHCS B TOM e (paiine, rie onpejenéH TUIT MapLIpyTa, WM
HMMIIOPTUPOBaTh 3TOT (aiin. Eciiu crefoBarhk JIOTYKe, TO MO/Iy4YaeTcs, 4To BCE MPUIIoXKeHHe, dakThue-
CKH, [JOJDKHO HaXOAWUTHCS B OHOM (aiine!

OueBHJHO, 3TO He TO, UTO MbI XOTUM. [1053TOMy BMeCTO MCNo/b30BaHUsl mkYesod KapKac caiTa uc-
TI0JTb3YeT «PAaCIIerJIEHHYI0» BePCHI0 3ToM QyHKIHU. Moaynb Foundation Bei3biBaeT yHKUMIO mkYesodData,
KOTOpasi OTIpeiesisieT TUIT MapLIpyTa U QyHKIMIO 0ToOpakeHus1. Tak Kak MOAY/b He OTpeZessieT GpyHK-
LU0 AWCTIeTYepy3alvy, GyHKIMU-00paboTUMKH He [0/DKHBI OBbITh B TOM >Ke 00/1acTH BUAMMOCTH.
Import.hs umnoptupyer Foundation.hs, a Bce MOAy/ii 06pabOTUMKOB UMIIOPTUPYIOT Import . hs.

B Application.hs mbl Bbi3biBaeM mkYesodDispatch, KoTopasi co3paéT QyHKLMIO AUCIIeTuepr3a-
1un. YToOBI 3TO 3apaboTao, Bce PyHKIMHU-00pabOTUMKH JJ0/KHBI OBITh B TOM )K€ 00/1aCTH BUZMMOCTH,
TaK UTo He 3a0bIBaiiTe 100aB/ISITh UMIIOPT BCEX BHOBb CO3/laBaeMbIX MOAYJIeH 00pabOTUMKOB.

B ocransHOM Moayine Application.hs gocratouno npoct. OH NpefocTaBseT ABe epBOCTereH-
Hble QyHKIMK: getApplicationDev, KOTOPYHO UCToNb3yeT yesod devel s 3arycKa MpUIoKeHus,
1 makeApplication, KoTopasi UCITO/TB3yeTCs B UCIOMHsSIeMOM (atie.

Mogyne Foundation. hs ropasgo 6osee natepeceH. OH:
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» OrmpefesisieT TUM-OCHOBAHUE;
* OrnpegensieT 5K3eMIUISPbI psiZia K/1acCOB THITOB TaKUX Kak Yesod, YesodAuth v YesodPersist;

» Vimnoprupyert ¢aiiibl coobinennii. Ecv BbI rouirieTe CTPOKY, HaUMHAIOLIYIOCS ¢ mkMessage,
TO YBHWTeE, UTO OHA OMpejesisieT Karaaor, B KOTOPOM HaxXofaTcst coobieHus (messages), U
SI3BIK TI0 YMOJTYaHHIO (en, [1s1 aHIVIMHACKOTO).

B atoT )e hatin crieyeT 006aBSTE AOMOTHUTEIBHBIE SK3€MILISIPhI K/TACCOB TUTIOB /IJ1s1 TUTIA-0CHOBAHWA,
Takue Kak YesodAuthEmail unu YesodBreadcrumbs.

Ml el1ié BepHEMCS K 3TOMY (hakity HiKe, Korma Oyem o6Cy»Kaath psiji 0COObIX peann3aliuii MEeTOZI0B
K/lacca TUIIOB Yesod.

15.2.4. Import

MO,E[}U'IB Import nosBU/ICS U3 HeCKO/JIBKHUX YaCTO IIOBTOPSIEMbBIX HpI/IéMOBZ

* 1 Xxouy ompe/ieNiATh HeCKOJILKO BCTIOMOTaTe/TbHbIX QYHKIMH (BO3MOXKHO, OriepaTop <> = mappend),
yTOOBI UCITO/H30BaTh UX BO BCeX 00paboTUHKaX.

+ Sl Bcerma m06aB/IsIFO OHU 1 T€ XKe MMATh MHCTPYKIUii umriopta (Data. Text, Control.Applicative
Y [Ip.) B K&XJBIH MOAY/Ib-00pabOTUHK.

+ $I xouy GBITH YBEPEH, UTO HUKOT/IA He UCITO/Ib3YI0 HEKOTOPhIe «IjioxHe» (evil) dyukiuu (head,
readFile, ...) u3 Mozyns Prelude.

Ha, «rtoxue» — 370 nipeyBesinuenue. Eciv BaM MHTepeCHO, ToueMy s IPUYUCIINT 3TU
GyHKUMY K T7I0XUM: head sIBIsSIeTCST YaCTUUHOM (QYHKLMeH U BLIOpachIBaeT UCKITIOUe-
HUe Jijis TyCTOTr0 CIMCKa, a readFile ucronb3yeT JIeHUBBIN BBO/-BLIBOJ, KOTODbIH
HeJJ0CTaTOYHO OBICTPO BEICBOOOKAAET 1eCKpUMTOphI (hatinos. Kpome Toro, readFile
Ucronb3yeT String BMecTo Text.

PeliieHue ciiefyroliee: UCIo/b30BaTh paciuperure NoImplicitPrelude, pesKCopTUpPOBaTh HEOO-
XOZIMble HaM uacTHl Prelude, 106aBUTL BCE OCTa/lIbHOE, HaM He0OX0MIMOe, OTIpeZeiTh Halll cob-
CTBeHHbIe (DYHKLIUM U 3aTeM UMITOPTHPOBATh TIOyUeHHbIH (aiil Bo Bcex 06paboTurKax.

15.2.5. Mogynun-o6paboTumnKn

Mogynu-06paboTurke CiefyeT TIOMellaTh BHYTPb Katajora Handler. II1abnoH caliTa BKIFOUaeT
OfIMH MOAY/b: Handler/Home . hs. Bam peiriats, Kak pa3aensts GpyHKLUU 06pabOTUMKOB Ha MOAY/IH,
HO BOT XOpOLllee POBePeHHOe MPaBHJIO0:

* pa3/IMuUHbIE METO/bl, OTHOCSIIIECS] K OJIHOMY MapILIpyTy, CJeyeT coOupath B OJJHOM (aiise,
HarpuMep: getBlogR u postBlogR;

* CBsI3aHHbIe MapIIPYTHI TAKKe 0ObIYHO MO’KHO ITOMECTHTE B OZIHOM (haiisie, Harpumep: getPeopleR
U getPersonR.
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EcTrecTBeHHO, pellleHre 3aBUCUT TOJIBKO OT Bac. Korza Bbl obaBsisieTe HOBBIN (haiin 06paboTurka,
ybeauTeCh, UTO BbI C/Ie/IA/H C/IeYIOLee:

1. JMobaBumu daiin B cUCTEMy KOHTPOJISt BepCHid (BbI BEfIb UCNO/b3yeme CUCTEMY KOHTPOJIS Bep-
cuii?).

2. [obaBuau Momynb B aiin cabal.
3. Hob6aeumu ero B atin Application.hs.

4. Pasmectuiu 00bsiBlIeHHe MOZY/s B Hauasie (aiina v import Import Ha C/iefyroLei CTpoke.

Brl MokeTe BoCIo/1b30BaThCsl KOMaHAo0u yesod add-handler A aBToMaTH3alyy MOC/IeAHUX TPEX
L1aroB.

15.3. widgetFile

HoctarouHo yacto Tpebyetcs #06aBUTh Ha cTpaHuily criervduunbiil Kog CSS u Javascript. Bel He
XOTHUTE IOMHUTh 0 He0OXOIMMOCTH PYYHOTO MoK roueHus daiinoB Lucius u Julius kaxkpii pa3, korja
ccbutaetech Ha (atin Hamlet. [yist aToro mabsioH caiita mpegoctapiseT QyHKIHIO widgetFile.

Ecnu y Bac ecTb pyHKIMA-00paboTUHK:

getHomeR = defaultLayout $(widgetFile "homepage”) !

Yesod OyzeT vMcKarh creayrorie haisb:

templates/homepage.hamlet
templates/homepage.lucius

templates/homepage.cassius
templates/homepage.julius

Ecnmm Kakoii-mibo 13 HUX CyLieCTByeT, TO OH 6y,1:[8T aBTOMaTUYeCKH BK/IFOUEH B BBIBO/,.

B cBa3M Cc 0coOeHHOCTAMH paboThl OMMCAHHOTO MEXaHW3Ma, €C/M Bbl 3aIMyCTHTE
npunokeHre uyepe3 yesod devel, W 3areM cCoO3[aZuTe HOBBIM (ailn (Harpumep,
templates/homepage.julius), ero cofep>Kumoe He OyeT MOAK/IIOUEHO, MoKa (aki, Bbl-
3bIBarOIUH widgetFile, He OyzeT nepekoMUIMpPOBaH. B mogo6HOM ciiyuae, BaM, BO3MOX-
HO, TOTpe0yeTCs IPUHYAUTETHEHO COXPAHUTD BhI3BIBAKOIIUM (aiii, uTobbl yesod devel ero
T1epeKOMITU/IUPOBaJlL.

15.4. defaultLayout

OpHO U3 TIepBBIX, UTO Bbl, HABEPHOe, 3aX0THUTe HACTPOWTh, — 3TO BHEIIHWI BH/ Balllero caura.
Pa3meTka, (hakTuecku, pa3jesieHa Ha /iBa ¢aiina:

* templates/default-layout-wrapper.hamlet comep>XuT 6a30BbIi CKeIeT CTPaHUI[bl. ITOT
(hatlin uHTEpIpeTUpYeTCs Kak mpocToi daiin Hamlet, a He Kak BUDKET, U MMO3TOMY HE MOXKET
obpaIaTbCst K APYTUM BUZKETaM, BCTpaUBaTh MHTePHAL[MOHATU3UPOBAaHHbIE CTPOKH WU [I0-
6aB/AThL JOMOMHUTENbHBIN Kog CSS/JS.
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» templates/default-layout.hamlet — 3T0 (aiin, rae Bbl OyneTe pa3MeliaTh 0CHOBHYIO
YyacTh Balllell CTpaHULIbl. BbI JO/DKHBI IOMHUTH O BK/IFOUEHNY 3HaueHMs widget Ha CcTpaHMLY,
T.K. OHO TIpeZcTaB/isieT COO0W HermocpeCTBeHHOe CoflepKaHue KaKoW CTpaHULbl. ITOT (atin
HWHTEPIIPeTUPYeTCs KaK BUKET.

Takoxe, TOCKOJBKY (hatin default-layout BK/IOUEH C TTIOMOIIBIO GYHKIMY widgetFile, To 000k
¢aiin Lucius, Cassius wmm Julius ¢ umenem Buzia default-layout.* OyleT Tak)ke aBTOMaTUUYeCKU
BKJ/IFOUEH.

15.5. Cratuuyeckue daiinbl

[ITa6s10H caiiTa aBTOMaTHUECKU BKTFOUAeT MOJCANT /st CTaTUUeCKUX (aiinoB, ONTHMU3HUPOBAHHBINA
Iu1st 06cmykuBaHus (paiinioB, KOTOPbIe He U3MEHSFOTCS 3a BpeMsi KU3HH TeKYILel COOPKY MPUIOKEeHHSI.
DTO 03HaYaeT Crefyolee:

* B mpouecce reHepaly HeHTUHUKATOPOB CTaTHueCKUX ¢aiiioB (Harpumep, static/mylogo. png
CTaHOBHUTCS mylogo_png) K HUM J00aB/isieTcst mapamMeTp CTPOKH 3aIripoca C XellleM COZepyKu-
Moro ¢aiina. Bcé 3To poucxoAuT Bo BpeMst KOMITHUJISLIUU.

» Korza yesod-static oTgaér Baiu craTuueckue Gaiiibl, OH yCTaHaB/IMBAET 3ar0JIOBKU UCTeUe-
HUS CPOKa ZieficTBus (expiration headers) Ha aTel B ja/iéKoM Oy/y1ieM u 100aB/IsieT 3ar0/I0BOK
etag Ha OCHOBe Xellla COfIeP>KUMOro daiina.

» Bcskuii pas, korja Bbl BCTaB/sieTe CChUIKY Ha mylogo_png, IIpU peHJepyHre MapllipyTa K Hel
nobaBsieTcst mapamMeTp CTPOKHM 3aripoca. Eci Bel MoMeHsieTe JIOTOTHIT M 3aITyCTUTE T10CTIe Tie-
PEeKOMITUJISALIAY Ballle HOBOe IIPUJIOKeHHe, CTPOKA 3arpoca U3MEeHUTCS], YTO BBIHYJUT I10/1b30Ba-
Tesleli cCKauaTh HOBYIO BEPCHUIO JIOTOTUIIA, UTHOPUPYS KellIUPOBaHHYHO KOMHIO.

Kpome Toro, Bel MOXKeTe 3aaTh crieLidruecKrii KOPHEBOM KaTasor [ CTaTHuecKuX ¢aiijioB B
¢aiine Settings.hs, yTo6bl OTAABaTh (al/IbI C APYTOTO JOMEHHOTO UMeHHU. [IperuMyIIieCTBO TaKoOTO
MOAX0/la — OTCYTCTBUE HeoOX0AUMOCTH nepeauu (aiioB KyKy JJis 3alIPOCOB CTaTHYeCKUX (aiiios,
a TaK>Ke BO3MOXXHOCTh TIepeJIOXKUTh Harpy3Ky I0 OTjaue CTaTuuecKux ¢ailyioB Ha CDNE cepBuC
Harofobre Amazon S3. CMOTpUTe KOMMeHTapuH B Qatine asis 6osee moapobHoi nH(opMarym.

Jpyrag ontruMusanus 3akiarouaeTcst B ToM, yTo CSS u Javascript, BK/IIOUEHHBIE B Ballll BU/PKETHI,
He OynyT BcTaBnensl B kogq HTML. BmecTo 3Toro ux cogepxumoe OyzeT 3armiucaHo BO BHEIIHUH daii
U JlaHa cChblKa Ha Hero. Vims 3Toro (aiina Tak >ke 0CHOBAHO Ha Xellle COAEp’KMMOro, UTO O3HauaeT
crefyoniee:

1. KemmwmpoBanue Oyget paboTaTb KOPPEKTHO.

2. Yesod moxxeT n3bexarh JOPOrocTosiiel 3amucu Ha guck CSS/Javascript ¢aiina, ecnu yxe cy-
iecTByeT (aiis C TAKUM Ke XellIeM.

W, HakoHeL, Bech Kof, Javascript aBToMaThueCKu MUHUMU3UPYETCS], UCTIO/Ib3YS hisming.

3Content Delivery Network - ceTb gocTaBku (1 AUCTpHOYLIM) KOHTEHTA
4http ://hackage.haskell.org/package/hjsmin
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15.6. BbiBOAbI

Llenbio 5Tol [1aBbI ObLIO He OOBSICHUTH KKV CTPOUKY KOZa B Kapkace caiiTa, a JaTh o0iijee
TIpe/iCTaBJ/ieHre O TOM, Kak oH paboraeT. CaMbIii JIyUlvii criocob y3HaTh MOAPOOHOCTH — 3TO B3STh U
HayaTh NMUCaTh CBOM calT Ha Yesod, UCII0/B3Ys KapKac.



16. NHTepHayuoHanunsauyud

[Tostp30BaTeNM OKUJAIOT OT HALIVX MPOTPaMM, UTo Te OYZyT pa3roBapyBaTh C HUIMH Ha OJHOM SI3bI-
ke. Takke, K COKaJIeHUIO [/l HAac, CKOpee BCero norpedyercs noajepkka 6osee, ueM OFHOTO s3bIKA.
B TO Bpemsi, Kak MpOCTasi 3aMeHa CTPOK He TpejcTaBsieT coboli 60/blIol nMpobieMbl, KOPPEKTHOE
¢dopmupoBaHye ¢pa3 B COOTBETCTBUM CO BCEMH MPABU/IAMK FPAMMATUKH MOKET OKa3aTbCsl HETPUBH-
anbHOM 3afaueil. B KOHILle KOHIIOB, KOMY M3 Hac MPUSTHO BWETh B BbIBOJE MporpamMmbl «Criucok 1
taitn(oB)»?

[ist peltieHuUst poo6/eMbl I/IHTepHaL[I/IOHaIII/IBaL[I/II/I TpebyeTcst He TO/TBKO 00eCTIeUHTh BO3MOXKHOCTh
(opmMHpOBaTh KOPpPeKTHLIN BEIBOZA. HeobXoauMo czienats 3TOT MpOrjecc MPOCTHIM Kak [JIsi TIPOrpam-
MUCTa, TaK U [JIsl TIEPEeBOJUMKA, a TAK)Ke OTHOCUTE/IBHO 3allUIIEHHBIM OT oluboK. PelnieHvie, peanu-
30BaHHOe B Yesod, 103BosisieT BaM:

° I/IHTEJ'IJ'IE‘KTyaJ'[bHO OrpeaesisATh A3bIK IM0/1Ib30BaTe/isd, OCHOBbLIBAACH Ha I/IH(bepMaL[I/II/I M3 3aroJjioB-
KOB 3a11poca, C BO3MOXXHOCTBIO Iepe3arucu.

* TIpocToii cuHTaKCHUC /i71s1 GOPMHUPOBAHHSI IIEPEBO/IOB, He Tpebytoruii 3Hanust Haskell. (B koHiie
KOHL|OB, OOJIBIIIMHCTBO MePeBOAUYMKOB He TIPOrPaMMUCTBHI. )

* Bo3MOXKHOCTE P HeOOXOAWMOCTH MCTI0/Ib30BaTh BCIO MOILb si3bika Haskell as1st HeTpuBHasib-
HBIX TPaMMaTHUeCcKUX 1pobeM, BMecTe ¢ HA60pOM BCIIOMOTaTebHBIX (PYHKIMI 10 yMO/T4a-
HUIO, YTO TIOKPHIBAeT OOJBIIMHCTBO BalllMX TOTpeOHOCTEN.

* ITonHoe oTcyTcTBUE ITPO6JIEM C TIOPSIAKOM CJIOB B TIPEJJIOKEHHH.

16.1. Kpatkoe cogep)xxaHue

Hello: Hello

EnterItemCount: I would like to buy:

Purchase: Purchase

ItemCount count@Int: You have purchased #{showInt count} #{plural count [
"item” "items” "items”}.

SwitchLanguage: Switch language to:

Switch: Switch

messages/en.msg

'T18N, or anr. Internationalization — MPUM. TIep.
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Hello: MpuseT

EnterItemCount: 9 xoTen 6bl KynuTb:

Purchase: Mokynka

ItemCount count: Bbol npuobpenun #{showInt count} #{plural count "eguHuuy” 1
"eanHuubl” "eanHuuy”} ToBapa.

SwitchLanguage: MepeknoynTb A3bIK Ha:
Switch: MepeknunTb

messages/ru.msg

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-3}
{-# LANGUAGE TemplateHaskell #-3
{-# LANGUAGE TypeFamilies #-3}
import Yesod

data App = App
mkMessage "App” “tex/internationalization/messages” "en”

plural :: Int -> String -> String -> String -> String
plural 1 x _ _ = x
plural n _y z | n<=4 =y

| otherwise = z

showInt :: Int -> String
showInt = show

instance Yesod App

instance RenderMessage App FormMessage where

renderMessage _ _ = defaultFormMessage

mkYesod "App” [parseRoutes|
/ HomeR GET

/buy BuyR GET

/lang LangR POST

]

getHomeR :: Handler Html
getHomeR = defaultLayout
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[whamlet |
<h1>_{MsgHello}
<form action=@{BuyR}>
_{MsgEnterItemCount}
<input type=text name=count>
<input type=submit value=_{MsgPurchase}>
<form action=@{LangR} method=post>
_{MsgSwitchLanguage}
<select name=lang>
<option value=en>English
<option value=he>Hebrew
<input type=submit value=_{MsgSwitch}>
]

getBuyR :: Handler Html

getBuyR = do
count <- runInputGet $ ireq intField "count”
defaultLayout [whamlet|<p>_{MsgItemCount count}|]

postLangR :: Handler ()

postLangR = do
lang <- runInputPost $ ireq textField "lang”
setLanguage lang
redirect HomeR

main :: IO ()
main = warp 3000 App

i18n-synopsis.hs

16.2. O630p

BO/IbIIMHCTBO CYILeCTBYIOLMX PeIleHuH, TaKUX Kak gettext MIu makeTbl cooblenuii Java, pabora-
0T Ha MPUHIIUTIE TIO[CTAHOBKU CTPOK. [1715 IOACTaHOBKY TMIePEMEHHBIX B CTPOKH 00BIYHO UCTIONB3YHOT-
cs1 pyHKUuH, oxoxxve Ha printf. BmecTo storo B Yesod, Kak BbI MOIVIM [JOrafiaThCsl, iefaeTcsl CTaBKa
Ha TUMBL. JTO JaéT HaM Bce OObIUHBIE TTPEUMYILeCTBa, HallpUMep, OOHapyKeHHe OLIMOOK Ha Tarie
KOMITUJISILIAN.

[aBaiiTe pacCMOTPHUM KOHKDPeTHBI nprMep. [JonmyCcTUM, Mbl XOTUM OT HaLllero MPUIOKeHHs Be Be-
1111 — [IPHUBETCTBOBATH I10/1b30BaTesIs M [10Ka3aTh KOJMUYEeCTBO [I0CETHTe/Iel, MCI0/Ib3YIOIIMX CUCTEMY
B TEKYLL[H MOMEHT. DTO MO>KHO CMOZeJTUPOBATh C TIOMOLLIBIO CJIEYIOIIero THUa:

data MyMessage = MsgHello | MsgUsersLoggedIn Int



16.3. ®aiisbl co0bIIEHHH 201

MBI MO’keM JIETKO HamucaTh (YHKLIO, TTpeoOpasyronyio JaHHBIM TUI B CTPOKY Ha aHIVIMICKOM
SI3bIKE:

toEnglish :: MyMessage -> String
toEnglish MsgHello = "Hello there!”

toEnglish (MsgUsersLoggedIn 1) = "Theregis 1 userlogged in.”
toEnglish (MsgUsersLoggedIn i) = "Therepare,” ++ show i ++ "_users logged in.”

Tak>ke MbI MOYKEM HamMCaThb MO00HbIe QYHKLIUHN [J1s1 [PYTUX SI3bIKOB. IIpeMMyIIiecTBO TaKOTO IM0/i-
X0Jla 3aKJTIOUaeTCsl B BOSMOXKHOCTH MCII0/Ib30BaTh BCIO MOIIb si3bika Haskell asist pemenust HeTpuBu-
a/IbHBIX TPaMMaTHUeCKUX 3a/lau, 0c06eHHO 06pa3oBaHus (OPMBI MHOYXKECTBEHHOI'O UMCIIa.

Bam MoxkeT rokasarbcsi, uTo 06pa3oBaHHe MHOXKECTBEHHOTO UMCJIa He TakKasi YK U CJIOXKHast
3a7ilaua — BCEro-To TpeOyeTCst OAWH BapUaHT /s OGHOTO 37eMeHTa U APYToi Jyisi moboro
JPYTOro KOJIM4eCcTBa. DTO MOXKET ObITh CIIPABEA/IUBO /ISl aHIIMHACKOTO SI3bIKA, HO 115 TIPOU3-
BOJILHOTO SI3BIKa 3TO B 0011[eM HeBepHO. B pyCCKOM s13bIKe, K IIPUMepY, CYII{eCTBYeT OT/eJTb-
Hasi JopMa MHO>KeCTBEHHOT'0 UMC/Ia /il KOJIMuecTBa oT 2 [0 4, a TaKKe IIeCTb Pa3/TuuHbIX
naziexxeil 1 BaM TPUAETCS UCIIOJB30BaTh OT/e/TbHBIM MOAY/b C JIOTUKOMW, OTpe/e/istoLeH,

Kakyto (HopMy ciefyeT UCIONIb30BaTh.

O6parHasi cTopoHa Mefla/y 3aK/IouaeTcs B HeoOX0AUMOCTH nucarth Bcé 3To Ha Haskell, uto eapa m
obpazyeT mepeBouMKa. YToOBI peruThb 3Ty npobiemy, B Yesod UCMOb3yrOTCS (haiiibl COOOITIEHUI.
YyThb HUXKe MBI TIOTOBOPUM 0 HUX Oosiee oApo6HO.

HomycTtrM, y HacC yKe eCTb IOJHBINA Habop (HYHKUMI IepeBofia, HO KaK MX HCII0/b30BaTh? UTo Ham
HY)KHO, Tak 3TO HOBasi GyHKIMsl, 000paunBarolliasi MX 1 BBI3bIBAIOLIAs TIOAXOASILIYIO (GYHKLMIO Tepe-
BO7Ia B 3aBUCHIMOCTH OT $I3bIKa, BLIOPAHHOTO T1071b30BaTeneM. Vimes eé, Yesod cMOKeT aBTOMaTHUe CKH
BbIOMpATh HanboJIee TIOAXOALIYIO PYHKIIHIO U BRI3bIBATH €6 CO 3HAUEHUSIMU, KOTOPBIE BBI TIEPeAIUTE.

YT0oOBI HEMHOTO YIIPOCTUTE HaM >KU3Hb, B Hamlet mpeycMOTpeH crieljyianbHBIi CUHTaKCUC UHTep-
nossiuud, _{ . . .}, KOTOPBIM OTBeYaeT 3a BCe BBI30BHI (yHKIMH mepeBoga. UToOb! CBS3aTh QYHKLUIO
repeBo/ia C BallMM NPU/IOKEHUEM, UCII0/b3YiTe K/acc TUIOB YesodMessage.

16.3. daiinbl coo6LeHnii

Camblii IPOCTOM TIOAXO[, K CO3[AaHMIO IIepeBOAIOB 3aK/II0UaeTCsl B MCIIOMb30BaHKH (aiiioB coobiie-
Huii. Viies mpocTast — vMeeTCsl KaTasior, CofieprKalivii Bce (aiisbl epeBo/ia, 1o ogHOMY daiiy Ha
KaK/IbIM s13bIK. Kaxkapiii haiin Ha3biBaeTCsl B COOTBETCTBUU C KOJIOM sI3bIKa, Harlpumep en.msg. [Ipu
3TOM KakZiasi CTpoka aiisa cofiep)XUT ofHy (pasy, KoTopasi COOTBETCTBYeT OZIHOMY KOHCTPYKTOPY
BaILleTO TUTIA JAHHBIX /IS COOOIIeHUA.

‘ Kapkac caiiTa cofiep>XUT TIO/THOCThIO HAaCTPOEHHBIM KaTasior COODIIeHu . ‘

[ln1st Hayama TIOTOBOPUM O KofiaX Ayt 0603HaueHus si3bIKOB. Ha camoM fiesie U CyijecTByeT JBa
BH/Ia — /IByXOyKBEHHbIE KOZIbI S13bIKOB U Kofibl BH/Ia «s13bIk-CTPAHA». Hanpumep, Korjja s 3arpyskaro
cTpaHMLy B Beb-Opay3epe, OH repesiaéT ABa Kofa: «en-US» 1 «en». DTO 03HavaeT «si ObI IIPeATIOuésn
aMepUKaHCKWW aHTIMACKUM, HO eCJ/IM Bbl ero He TMofiep>KUBaeTe, COUJIET U aHITTUNCKUN».

Tak Kakoii ke opMar cieiyeT MCTI0/IB30BaATh B CBOEM IpHJIO’keHHH? CKopee BCETo 3TO /IBYXOYK-
BeHHbIe KO/Ibl, eC/I1 TOBKO BBl HA CaMOM Jlefie He CO37aéTe OT/Ae/bHbIE [TepeBO/bl JJ1s1 Pa3HbIX CTPaH.
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ITO TapaHTHUPYeT, UTO eC/IM KTO-TO 3alIPOCHUT KaHa/[CKWI aHTIMHACKUHN, OH BCE PABHO ITOJTyUUT aHTJINH-
ckuii. Takxke Yesod gobapssieT 1ByXOyKBeHHBIE KOZBI TaM, TIe 3TO yMeCTHO. JI0myCTHM, T0JIb30BaTe/ b
riepeZias CJIefYIOLMNA CIIMCOK SI3BIKOB:

pt-BR, es, he

OTO0 03HAuaeT «s MpeJTIouésn 061 OpaswIbCKUM MOPTYranbCKUM, 3aTeM UCITaHCKUH, a 3aTeM UBPUT».
JonycTuM, Ballle MPUIOKEHNUE MOJIeP/KUBAET A3bIKU «Pt» (OOIIUI MOPTYraMbCKHMi) U aHIIMHACKH,
TIPY 3TOM aHIVIMMCKUI UCII0JTB3YeTCs 110 yMoTyaHuto. Eciiv cTporo criefjoBaTh CIMCKY, TIPeA0CTaBIieH-
HOMY TI0/Ib30BaTesieM, To Oy/eT BbIOpaH aHTIHICKUH s13bIK. OfiHako, Yesod mpeobpasyeT 3TOT CIHCOK
B TaKOM:

pt-BR, es, he, pt !

ﬂpyrI/IMI/I C/IOBaMH, €CJIM TOJIBKO BBI He IMpeAoCTaB/isieTe OTAe/IbHbIe TIepeBOJAbI Ha JHUAJIeKTe A3bIKa,

UCII0/Ib3yeMOM B KOHKPETHOM CTpaHe, UCIOJIb3yiiTe ABYX0YKBEHHbIE KOJBL.

A uto Ha cuéT daiinos coobienwnii? [Toce pabotel ¢ Hamlet 1 Persistent X CHHTaKCHC IO/KEH TM0-
Ka3aThCsl BaM OUeHb 3HaKOMbIM. CTPOKa HAUMHAETCS C UMeHHU co001eHus. TTOCKOBbKY 3TO KOHCTPYK-
TOP JaHHBIX, OHO JJOJDKHO HAUMHATHCS C 3aIIaBHOM OYKBEI. 3aTeM MOTYT ObITE ITapamMeTphl. X cienyeT
HabupaThb B HIKHEeM peructpe. OHU GyAyT UCMO/Bb30BaHEI B KAUeCTBe apryMeHTOB KOHCTPYKTOPA JJaH-
HBbIX.

CrircoK apryMeHTOB 3aBeplIaeTCsl ABOETOUHEM, 32 KOTOPBIM CJIeAyeT MepeBeféHHast CTPOKa, B KO-
TOPOM MOYXHO WCII0/1b30BaTh TPaAWLIMOHHBIA CUHTAKCHC UHTeprossLuuy #{myVar}. Ccbulasich Ha Ia-
pameTphl, 3aJjaHHbIe Tepe]] JBOETOUHMEM, U MCTIO/B3Ys BCIIOMOTraTe/ibHble (PYHKIUHM, K TIPUMEpPY /IS
00pa3oBaHMsI MHOXKeCTBEHHOTO UHCJIa, Bbl MOXKETe MOJTYUUTh JIFOObIe TIepeBO/IbI, KaKue MoXKeTaeTe.

16.3.1. Onpegensiem TUNbI

IMTockombKy MbI COOMpaeMCsl CO3/laBaTh THI JJAHHBIX HAa OCHOBE CreluduKauyd coodeHnH, a/is
Ka)k[]OT0 TTapamMeTpa KOHCTPYKTOpa AaHHbBIX JI0/DKEH ObITh YKa3aH THIL. [IJist 3TOr0 UCIO/b3YeTC sk CUM-
Bos1 @. Harmpumep, AJist co3aHust THA JA@HHBIX

data MyMessage = MsgHello | MsgSayAge Int

c1elyeT HalmcaTb:

Hello: MpuBeT!
SayAge age@Int: Baw Bo3pacT: #{show age}

Ho TYT UMEIOT MeCTO JiBe l'IpO6fIEMbII

1. OrmipefensTh TUILI TAPaMeTPOB B KaXKJOM (haiiie He 04eHb-TO COOTBeTCTBYeT npuHLuny DRY
(«don’t repeat yourself», nm «He moBTOpANATECH ).

2. TepeBoguvkam OyzeT 3aTPyJHUTEILHO ONPeJeIUTh PABUIBHBIN THIL.
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ITo 3THM IpHUMHAM OTIpe/ieJieHHe THIOB JaHHBIX TpeOyeTcsi TOMBKO B IVIABHOM sI3bIKOBOM (aiiie. OH
3a7aéTcs TPeThbUM aprymeHToM GyHKLIMK mkMessage. DTOT (aiis Tak ke orpefienseT s3bIK 110 YMOJI-
YaHUWIO, KOTOPBIM MCIOb3yeTCs B C/Iyuae, eC/Id TIPUIOKeHHe He MOJIep)KUBaeT HU OINH W3 S3bIKOB,
yKa3aHHbIX B CITUCKE T10/Ib30BaTesl.

16.4. Knacc TunoB RenderMessage

Bbi30B QyHKIMK mkMessage co30aéT 3K3eMIUISIp Klacca TUMOB RenderMessage, KOTOPBIH mpe[-
cTaBysieT coboi siIpo MHTepHAMOHaM3aluK B Yesod. Bot ero onpesenenue:

class RenderMessage master message where
renderMessage :: master

-> [Text] -- A A3bIKyu
-> message
-> Text

Ob6parute BHUMaHUe, UTO y Kjiacca RenderMessage ecThb /iBa rapameTpa TWUIAa — THIT [JIABHOTO
caiita (master) u THIT coobirieHui (message). TeopeTHueCcKH, Mbl MOIJIM ObI OMYCTHThL THIT IJIABHOTO
caiiTa, HO 3TO O3Hauaso Obl, UTO K&K/l CAlT AO/DKEH UMEeTb OJVHAKOBBIA HaOOp MepeBOfIOB [jis
Ka)xJ10ro THra coobienvs. Korja fe1o A0X0JUT 10 COBMECTHO HCIIO/Tb3yeMbIX OUOIHOTEK, HATIPUMED
Iu1st paboTel ¢ hopMaMu, TO pellieHHe CTAHOBUTCS HepabourM.

OyHKIUs renderMessage MPUHUMAET apryMeHTHI it KaX/I0T0 M3 TlapaMeTpOoB THUIA Kjacca —
master ¥ message, ¥ IOTIOIHATE/TLHBIN ITapaMeTp CO CITHCKOM $13bIKOB, TOHMMAaeMbIX T0/Ib30BaTesieM,
B TIOpsA/iKe yObIBaHUS rpuopuTeTa. DyHKIMSA BO3BpAIllaeT 3HauUeHHe TUMa Text, KOTOPoe MOXKET ObITh
TMOKa3aHo T0JTb30BaTeTIo.

Ipocretimmii 5K3eMIISIP Klacca RenderMessage MOXKeT B IeWCTBUTETbHOCTU He peai30BbIBaTh
HHUKAKOT'0 TiepeBo/ia. BMeCTo 3TOro 0H MOXKET MPOCTO 0TOOpaXkaTh OJJHU U TE XK€ 3HAUeHUs /1S JTF0O0ro
si3bika. Haripumep:

data MyMessage = Hello | Greet Text
instance RenderMessage MyApp MyMessage where
renderMessage _ _ Hello = "MpuseT”

renderMessage _ _ (Greet name) = ”[06po_noxanoBatb, ” <> name <> "1”

O6parute BHIMaHHe, YTO MbI IIPOMTHOPHPOBA/IM [[BA TI€PBBIX aprymMeHTa renderMessage. A Te-
repb U3MEHUM 3TOT K3eMIUISAP TaK, YTOOBI OH MOAJeP>KUBA HECKOJTBKO SI3BIKOB:

renderEn Hello = "Hello”
renderEn (Greet name) = "Welcome, ,” <> name <> "1”
renderRu Hello = "NpueTt”
renderRu (Greet name) = "[Jo6po noxanoBaTb,” <> name <> "1”
instance RenderMessage MyApp MyMessage where
renderMessage _ (”"en”:_) = renderEn
renderMessage _ (”"ru”:_) = renderRu
renderMessage master (_:langs) = renderMessage master langs
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renderMessage _ [] = renderEn

W pest poBonbHO rpocta. CHayasia Mbl 00BsIB/IsIEM BCIIOMOTaTe IbHbIe (DYHKIMHU /151 TIOAJEPIKKH KaXK-
JIOTO s13bIKa. 3aTeM [l KaXKAOro si3bIka Mbl ZI006aB/IsieM COOTBETCTBYIOIIEe YC/IOBUE B OTpe/ie/ieHHe
¢byHKOMY renderMessage. U fBa mocieJHUX BapuaHTa 03HAYAIOT, UTO €CJ/TH TEKYIUH S3bIK He COB-
TaJl H¥ C OTHUM U3 TIO/IZIEP’KUBAEMBIX, TO B3STh M3 CITHMCKA C/IEAYIOL[UM 110 TIPHOPUTETY fA3bIK, a eC/H
B CTIMCKe 0OOJIblile He 0CTaI0Ch SI3bIKOB, TO MCIIO/Ib30BaTh S3bIK 110 YMOJTUaHUO (B PUBEAEHHOM TPH-
Mepe — aHTJIMACKUN).

OpnHako, CKopee BCero, BaM HUKOT/Ia He TIPUETCS ITUCATh TAKOe CaMOCTOSTE/IEHO, TTOCKOJIBKY UHTEep-
Geiic daiina coobIeHui cienaeT BCE 3TO 3a Bac. TeM He MeHee, BCeria M0JIe3HO 3HaTh, UTO TIPOUCXOJUT
TI0/], KartOTOM.

16.5. UHTepnonauus

OpHUM U3 CrIoCcoO0B KCII0/Ib30BaHHS BaIllero 9K3eMIIsipa Kiacca RenderMessage sIB/SIeTCS BbI30B
¢byHKOMK renderMessage HarpssMyto. JT1o Oyzer paboTarh, XOTS U SBSETCS HECKOJBKO YTOMUTETh-
HBIM, [IOCKOJIbKY BaM IMPUJETCS IepeaBaTb OCHOBHOE 3HaYeHUe U CIIMCOK S13bIKOB CaMOCTOSITE/IbHO.
BwmecTo 3T0oro Hamlet ripeioctaB/isieT MHTEPIOSINIO, CTIELIMATN3UPOBAHHYIO i UHTePHALIMOHAU-
3all1y, 3alUCceIBaeMyro, Kak _{...}.

[Mouemy moguépKrBaHre? ITOT CUMBOJI CTal OOILETIPUHATHIM [IjIs UHTEPHALMOHAIH3alHH,
MMOCKOJIBKY OH HCIIO/b3yeTcst B O1bIoTeke gettext.

Hamlet apromaTiuecku mpeoOpasyeT 3To B BLI30B renderMessage. [Tonyuns pe3ynerar Tumna Text,
Hamlet ricrionb3yeT GyHKOUIO toHtm1 15 oydeHus 3HaueHrst Htm1l. Takum o6pa3om, crielidanbHbIe
CUMBOJIBI (<, &, >) aBTOMaTHUeCKHU 5KPaHUPYIOTCSL.

16.6. ®Ppasbl, a He cioBa

B 3aksttoueHre MHe X0TeJI0Ch Obl JaTh BaM COBET I10 MHTepHAL[MOHAMM3alMK. [JoMyCTHM, Y BaC eCTh
WHTepHeT-MarasuH, NpoAaroLInii yeperax. Bul cobupaeTech MCMOIB30BaTh CJIOBO «4eperaxa» BO MHO-
rMX MpeJioKeHusiX, Harnpumep «Bbl 106aBuiu 4 yeperaxu B Baily KOp3uHy» U «I1o3/pae/sieM, Bbl
3aKazasiu 4 uepernaxu». Kak mporpaMMHCT, Bbl HaBepHsSIKA 06paTH/IM BHUMaHHe Ha 1yO/IMpOBaHHEe KO-
na — ¢pasa «4 uepernaxu» BCTPEUAETCS ABAXKABL B CBSI3U C 3TUM BbI MOYKETE COCTABUTD CJIE/YFOLIHI
¢atin coobrueHuit:

AddStart: Bbl gob6aBunu

AddEnd: B Bawy KOpP3UHY.

PurchaseStart: No3gpaBnsem, Bbl 3aka3anu

PurchaseEnd:

Turtles count@Int: #{show count} #{plural count "4vepenaxy” "uepenaxu” [
"yepenax”}

Croiite! 3T0 BCE, KOHEUHO, OYeHb XOPOILIO C TOYKM 3peHMs IIPOrpaMMHPOBaHUs, HO TIepeBo/bl —
3TO He TIPOrpaMMHKpPOBaHue. Jlake Py TaKOM MOJXOZle MOTYT BO3HUKHYTb CJIOXKHOCTH:
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* B HEeKOTOPBIX SI3bIKaX «B Ballly KOP3UHY» MOXKET UJTHU TIepel; «Bbl [00aBUm».

* Bo3MoXkHO, «Z006aBUIN» OymeT peoOpa3oBLIBaThCS B 3aBUCUMOCTH OT TOTO, 00aBU/IH BBl OFHY
yepernaxy Wi HeCKOJIBKO.

+ TakKe MO)KET BO3HHKHYTh MHOXKeCTBO JPYTHX MpobiieM.

Wrak, coBet TaKOM: CTapaﬁTer nepeBOAUTH LieJible TIPEeAJIOKEHMS, d He OTJe/IbHbIe C/I0Bd.



17. Co3pgaHue nogcaunTa

CKOJbKO caiiToB TpeOyroT cucteMy ayTeHTHGHKaLUKU? Unu QyHKLun yrnipaenaenus fanaeivu (CRUD)?
Vnu 6nor? Vinu BUKK?

Vpest B TOM, UYTO MHOTHe BeO-CalThl BK/IIOUAIOT OOILFie KOMITOHEHTHI, KOTOPbIe MOXKHO HCIIOJIb30-
BaThb /11 HECKOJIBKMX CaiWToB. OfHAaKO yacTo ObIBaeT JOBOJBHO TPYAHO TIOMYyUUTb MOAYIbLHBINA KOJ,
KOTOPBIH IeHCTBUTENBHO OB ObI plug-and-play: Takol KOMITOHEHT, BEPOSITHO MOTPeOyeT BKIIOUEHHS
B CHCTeMY MapILIPyTHU3aL[ii HeCKOJIbLKUX MapIIPYTOB, a TAK)XXe OT Hero notpebyeTcsi COOTBETCTBOBATh
CTWJ/TIO OCHOBHOTI'O caiiTa.

PemrenvieM B Yesod siBisttoTCs mofcaiiTel. [TogcaliT mpecraBiseT coboif Habop MapIIpyTOB U UX
00paboTUMKOB, KOTOpbIe MOTYT OBITh JIETKO BKJIFOUEHBI B OCHOBHOMW CaMT. VICIo/b3ys Kacchl TUTIOB,
JIeTKO yOeUTLCS1, UTO OCHOBHOMU CalT Mpe/[0CTaBISIeT OTIpe/ie/IEHHBIE BO3MOKHOCTHU. TakKe C X TIOMO-
IIbI0 HECJIOXKHO TOTYYUTh AOCTYII K CTAaHJAPTHOW pa3MeTKe caiita. B cBoto ouepesb TUTIOOe30MacHbIe
URL 1103BOJISIFOT C JIETKOCTBIO CCBIJIATHCSI C OCHOBHOT'O CaiiTa Ha ITO/[CalThI.

17.1. MpueBeTt, Mup!

Bo3M0OXXHO, I71aBHas C/I0KHOCTb B CO3/JaHWM MOJCAWTOB — 3TO MepBOHauaabHOe 3HAaKOMCTBO. I1o-
3TOMy ZaBaiiTe cpa3y HauHEéM C mpocToro npunoxenus «[Ipuset, mup!». Ham notpebyercst caenarsb
OZIH MOZY/b JJIs1 AaHHbIX TOZicaiiTa, APyroi — [/ KoAa AUcIeTyepu3aliuy, U 3aTeM eljé ofuH Mo-
[ymb JJ1s1 IPUJIO’KeHUsI, KOTOpPOe UCII0/b3YyeT Halll [0JCalT.

[TpuunHa pa3geneHus Ha JaHHbIe U KOJ, JUCTIeTYepu3aliid — HeuTo, Ha3bIBaeMoe «OTrpaHU-
yenueM crazuii GHC» (GHC stage restriction). 3To TpebGoBaHHe /iefaeT MajeHbKHE MO
MpOrpaMMKHU MHOTOC/IOBHee, HO Ha MpaKTHKe, pa3fiesieHre Ha MHOXeCTBO MoZyJieil — Xo-

poiiiad MpakTHKa AJ1s C/1€40BAHUASA.

{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE TypeFamilies #-}
module HelloSub.Data where

import Yesod

-- Y nogcalitoB, Takxe KakK W Yy OCHOBHOIro calita, eCTb OCHOBHO#/ TWM faHHbIX.
data HelloSub = HelloSub

-- TyT aHasior 3HakKoMoro Ham mkYesod, c O4HUM AOMNOJ/IHNTE/IbHbIM apamMeTpoM.

-- Mel 0bCcypum 3TO Mno3xe.
mkYesodSubData ”"HelloSub” [parseRoutes|

206
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/ SubHomeR GET

]
HelloSub/Data.hs
{-# LANGUAGE FlexibleInstances #-3}
{-# LANGUAGE MultiParamTypeClasses #-}
{-# LANGUAGE QuasiQuotes #-3}
{-# LANGUAGE TemplateHaskell #-3

module HelloSub
( module HelloSub.Data
, module HelloSub

) where
import HelloSub.Data
import Yesod

-- Onuwem curHatypy Tuna g8 obpaboTyuka.
getSubHomeR :: Yesod master => HandlerT HelloSub (HandlerT master IO) Html
getSubHomeR = 1lift $ defaultLayout [whamlet|[o6po noxanoBaTb Ha nogcawT!|]

instance Yesod master => YesodSubDispatch HelloSub (HandlerT master IO) where
yesodSubDispatch = $(mkYesodSubDispatch resourcesHelloSub)

HelloSub.hs

{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE TypeFamilies #-3
import HelloSub

import Yesod

-- JaBsaliTe co3gafuM OCHOBHOM caiiT, KOTOPbIi 6YAeT ero Bbi3biBaTh.
data Master = Master
{ getHelloSub :: HelloSub

}
mkYesod "Master” [parseRoutes|
/ HomeR GET
/subsite SubsiteR HelloSub getHelloSub
]

instance Yesod Master
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-- 0OnATbL onuweMm CUrHaTypy Twuna.
getHomeR :: HandlerT Master IO Html
getHomeR = defaultlLayout
[whamlet |
<h1>[lo6po noxanosBaTb Ha rNaBHYKW CTpaHuLy
<p>
06paTnTe BHUMAHME, 4YTO Bbl TaKXe MOXeTe noceTuTb #
<a href=@{SubsiteR SubHomeR}>nogcaiT
\

]

main = warp 3000 $ Master HelloSub

Main.hs

DTOT OueHb IPOCTOM TIpYMep Ha CaMoM [iejie JeMOHCTPHpYeT OOJBIIMHCTBO CJIOKHOCTEH, CBs3aH-
HBIX C CO3JaHKeM Mogcaiita. Kak v B 006bqHOM MpuioxkeHHH Yesod, B moficaliTe BCE COCpej0TOYeHO BO-
KpPYyT OCHOBHOTO TUIIA JJAHHBIX, B HalleM ciydae HelloSub. 3aTeM Mbl ucrionb3yeM mkYesodSubData,
YTOOBI CO3/IaTh THUII IaHHBIX MAapIIPyTa U CBs3aHHbIE QYHKIUH AUCTIeTUepU3aliui/peHiepyuHra.

Yro KacaeTcs AUCTIeTYepU3aLY, Mbl HAUWHaeM C oripefesneHus QyHKLUU-00paboTurKa JJis Mapii-
pyta SubHomeR. O6patnTe 0cob0e BHUMaHHe Ha CUTHATYPY THMA 3TOM (QYHKLIAM:

getSubHomeR :: Yesod master
=> HandlerT HelloSub (HandlerT master IO) Html

ITO CyTb BCEro, OTHOCSILETOCs K roficaiiTam. Bee Halliu ieiCTBUSI HAXOASATCS B 3TOM MHOIOYPOBHe-
BOU MOHa/le, B KOTOPOW Mbl 060paurBaeM Halll TIO/ICAKT BOKPYT OCHOBHOTO caiita. Hamuuue ypoBHe#t
eCTeCTBeHHBbIM 00pa30M MPUBOAUT K UCTIO/IB30BaHUI0 GyHKIuK 1ift. B Haiiem ciydae, ogcaiT uc-
nosib3yeT GyHKIMI0 defaultlLayout OCHOBHOTO CaiTa [ijisi OTOOpayKeHHUs BUZPKETA.

Oyukius defaultlLayout mpuHaaIeXXUT Kiaaccy TUIoB Yesod. Takum obpa3om, [i/isi TOro, YToObI
€€ BbI3bIBaTh, APTYMEHT THIIA master A0/DKeH ObITh 3K3eMIUIIpoM Yesod. TTpeuMyIiiecTBOM Takoro
MOAX0Ja 3aK/IF0UaeTCsl B TOM, UTO JitoOble M3MeHeHUs B MeTode defaultLayout OCHOBHOrO caiita
OyIyT aBTOMAaTHUECKH OTPaKeHbI B MO/CalTax.

Korga MbI BK/THOUaeM TIO/ICAUT B OMpe/ie/ieHHe MapIlpyTOB Halllero OCHOBHOTO CaklTa, MbI [IO/DK-
HBbI OTpPEe/IeSITL YeThIpe BeIl[M: MaplIpyT, UCIO/Ib3yeMblid TIOICATOM B KauecTBe 0a30BOro (B aH-
HOM cJiyuae /subsite), KOHCTPYKTOP /i MapIIPyTOB mofcakiTa (SubsiteR), OCHOBHOM THIT IaHHBIX
(HelloSub) ans nofcaiiTa U GyHKLMIO, KOTOpasi TPUHUMaeT OCHOBHOe 3HaueHHe 0CHOBHOTO caiiTa U
BO3BpalljaeT 0CHOBHOE 3HaueHHe Tozicaiita (getHelloSub).

B onpenenennn getRootR Mbl MOkeM BUZIETh, KaK UCIO/Ib3YeTCsl KOHCTPYKTOP MapuipyTa. B Heko-
TOPOM CMbIC/Te, SubsiteR MepeBoAUT /000K MapIIpyT MO/CaiTa B MapIIPyT OCHOBHOI'O caiTa, uTo
no3BoyisieT 6e30MacHO CChIIAThCS Ha HEero 13 JI000ro 1abjoHa OCHOBHOTO CaTa.



18. Brny6b 3anpoca

[ToHMMaHWe BHYTPEHHUX IIPOLIeCCOB, 3a4acTyto, He TpebyeTcs, YToOb! HauaTh MoJb30BaThCs Yesod.
OpHako, Takoe ITIOHAMaHHe YacTo BBITOAHO. JTa I71aBa IMPOBe/IET Bac uepe3 Iporiecc 06paboTKH 3arpo-
ca ziyis, B o0riem, TUIMUHOrO npuiokeHus: Yesod. O6paTuTe BHUMaHUeE, UTO U3PSAHOE KOJTUUECTBO
obcyxIeHre BKIIOUaeT M3MeHeHUs Koga Auist Bepcur 1.2 Yesod. Bostbiiast 9acTh OHATHI COBIaZaeT
C TpeAbIAYILINMHU BEPCHSIMU, HO UCTI0/Ib3yeMble THITbI JaHHBIX ObUTH C/1eTKa XaoTUUHee.

Yesod ucrionb3yet Template Haskell 7151 reHepatuu 111ab/10HHOTO KOZIA, ¥ 3TO UHOT/Ia MOYKET HEMHO-
0 yCJI0KHUTB IOHMMaHKUe 3Toro nporecca. Eciy, moMyumo nHbopMarlivy U3 3ToM I71aBbl, Bl 3aX0THTE
nipoBecTy Oomee ry0OKHIA aHaIN3, MOKeT OBITh IT0JIE3HO ITIOCMOTPETH KO, reHepupyemslii GHC, mc-
T10/1b3y4 oy -ddump-splices.

MHoroe 13 Tpe/icTaB/IeHHOW MH(pOPMALMK N3HAUaIbHO ObLIO omy6/MKoBaHo B 6710re. B ce-
pUH, TIOCBAIIEHHOM penmm3y 1.2. MoykeTe MOCMOTPeTh 3TH ITyO/IMKaLiH:

* Yesod 1.2 cleaner internals
» Big Subsite Rewrite

 Yesod dispatch, version 1.2

18.1. O6pa6GoOTUUKKN

IerTasick pa3obparkcsi ¢ 06paboTKoii 3arpoca B Yesod Ham He06X0IUMO PacCMOTPETS ZiBa poLiecca:
Kak 3ampocC TepeHarnpas/isieTcsl ToAXoseMy 00paboTurKy (JucrieTuepu3anys) U Kak 00paboTurk
BbINO/HsIeT. HauHéM co BTOpOTrO, a 3aTeM BepHEMCS K JUCTieTuepu3aliyy.

18.1.1. Cnon

Yesod roctpoeH Ha ocHoBe WAL, KOTOPBIi NpeJjoCcTaBIsieT POTOKOI /17151 BeO-cepBepoB (WiH, bosee
001110, 06pabomuukoe) 1 TIPUIOKEHUH /7SI KOMMYHUKALIUK MeXXIy coO0H. [I/ist 3TOr0 UCIOb3yeTCs
[lBa THIA JaHHBIX: Request u Response. Torga npuoxenve (Tun Application) onpeenseTcs Tak:

type Application = Request -> ResourceT IO Response !

O6paboTtunk WAI OyzeT NMpUHUMATh TIPUJIOYKEHHE U BBITTOJHSTE €ro.

Tunel Request ¥ Response MakCUMaIbHO BO3MOXKHO HU3KOYPOBHEBLIE U ITBITAIOTCS TIPEJCTABUTh
niporokos HTTP ¢ munumymom fo6aenenuid. 3to mo3BossieTr WAI ObITh MHCTPYMEHTOB 0011iero Ha3Ha-
YeHWs1, HO, C IPYTOM CTOPOHEI, YITyCKaeT HH(OpPMaLo, HeoOX0AUMYIO [J1s pean3arivu BeO-ppeliMBOpKa.
Haripumep, WAI nipefjocTaB/isieT KCXOHbIE JaHHbIe [T BCEX 3aro/oBKoB 3arpoca. Ho Yesod Tpeby-
eTcs pa30UpaTh 3TU JIaHHBIE, UTOOBI TIOTyUUTh HHAOPMALIHIO O KYKH, a 3aTeM pa30upaTh KyKH, UTOOBI

BbI/I€/INTH I/IHCl)OpMaL[I/II-O O CceCCHH.
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7151 paboThI B TAKUX yCIOBUSAX Yesod BBOAWT [1Ba HOBBIX THTIA JAHHBIX: YesodRequest u YesodResponse.
[epBoiii cofepxuT Tril Request WAI 1 Takke 06aB/isieT Takyro HHGOPMALIMIO U3 3aMpoca, KakK KyKH
Y nepeMeHHble ceccud. Ha cTOpoHe oTBeTa MOXKeT UCII0/Ib30BaTh KakK TUIl Request WAI, Tak 1 BbICO-
KOYPOBHEBOE TPe/I0CTaB/IEHHE TAKOTO OTBETA, BK/IIOUAOIIee, HarpyuMep, 0OHOB/IEHHBIE TTepeMeHHbIe
CeCCuM U [OTOHUTEbHbBIe 3aro/I0BKU 0TBeTa. 1o aHanoruu ¢ turiom Application WAI, mbl BBOguUM
THIIL:

type YesodApp = YesodRequest -> ResourceT IO YesodResponse I

Ho, kak nonb3oBatesb Yesod, BbI HUKOTZA, HA CaMoM jiefie, YesodApp He yBuauTe. EcThb eljé oquH
yPOBeHb M0BEPX Hero, NMpeAHa3HaueHHbIH /171 UCII0/b30BaHus TIosib30oBaTe/siMy: Handler. Koraa Bel
MUIIUTE QYHKIMHU-00paboTUMKK, BaM TpebyeTcst JOCTYII K CIeYIOIIAM TPEM 00BeKTaM:

+ 3HaueHHe YesodResponse Jis TEKYLIEro 3arnpoca.

» Hexkotopas 6a3oBasi ”HpopMaLs U3 OKPYKeHHsI, HarlprMep, Kak IMPOTOKO/IMPOBATh COO0ILeHNs
WM Kak oOpabatbiBath onmmOKy. IIpeiocTaBsieTCss TUTIOM JaHHBIX RunHandlerEnv.

» Vi3MeHsieMasi TiepeMeHHasi JJisi OTC/IeKHUBaHUST 0OHOBIIsIeMOl MH(OpPMaLK, HarpyMep, 3aro-
JIOBKOB, KOTOpbIe HaJj0 BEPHYTb, U COCTOSIHME T10/Ib30BaTebCKONM CeCCHU. 37ieCh UCTIONb3yeT-
cq GHState.

WM Tak CEGE, KOHEUYHO, HO OHO TdKO€ IO UCTOPpHUYECKHUM IIpUYHNHAM.

[MosToMy, KOTia Bbl MUIIKTE (QYHKIMI0-00paboTumK, Bhl, (hakTHUeCKU, paboTaeTe B MOHa/e Reader,
VMeroIIel OCTYTI K onucaHHou nHdopmaryn. @yHkws runHandler npeBpatuT Handler B YesodApp.
@yHKIpsA yesodRunner WAET eLlé Ha 1Lar Jasblile ¥ TpeBpariaeT o6padoTurk B Application WAL

18.1.2. Cogepxumoe

Harur npumep BhlIllie, Kak ¥ MHOTHe [IpyTHe, KOTOPbIE BbI Y)Ke BUZe/H, AeMOHCTPUPYeT 06paboTumK ¢
tumnom Handler Html. MbI TOJBKO YTO PACCMOTPE/IH, UTO 03HauaeT Handler, Ho oTKyza Yesod 3Haer,
yTO Aenarhb ¢ Htm1? OTBeT HaXOAWTCS B KJ1acce TUIIOB ToTypedContent. BoT Kog, CylijeCTBEHHBIH [/
Harlero o0CyX/1eHust:

data Content = ContentBuilder !BBuilder.Builder !(Maybe Int) -- A The [
content and optional content length.
| ContentSource !(Source (ResourceT IO0) (Flush BBuilder.Builder))
| ContentFile !FilePath ! (Maybe FilePart)
| ContentDontEvaluate !Content
data TypedContent = TypedContent !ContentType !Content

class ToContent a where
toContent :: a -> Content

class ToContent a => ToTypedContent a where
toTypedContent :: a -> TypedContent
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Tun faHHBIX Content OMHCHIBaeT pa3/iNyHbIe CII0CO0BI, KOTOPBIMU BBl MOYKETe ITPeI0CTaBIISITH TeNO0
otBeTa. [IepBble TP HaNpsIMyto OTpaXkatoT NpeZcraBineHre WAL UeTtsépTeiii (ContentDontEvaluate)
WCTI0/b3yeTcst, uToObI yKasaTh Yesod, UTO Tesla OTBETOB CJiefyeT MOMTHOCTBIO BBITIONIHUTE TI€pes, OT-
TIpaBKOM M0JIb30BaTesIsIM. [IpermMy11ie CTBO [OJTHOTO BBIMTOTHEHUSI — MBI MOXKEM MPeIOCTaB/ISATh OCMBIC-
JieHHbIe co00IIeHnst 06 omMbKax MpY BOZHUKHOBEHWH MCK/IFOUeHHsl B UMCTOM Kofle. HemocTaTtku —
BO3MOJKHO, YBe/IMUeHHbIe BpeMs U UCIO0/b30BaHUe MMaMsATU.

B mob6om ciydae, Yesod 3Haet, Kak mpeBpatuTh Content B Teo otBeTa. Kiacc Tumos ToContent
Npe/loCTaB/IsieT CPe/iCTBO, NTO3BOJISIOLIee KOHBePTUPOBATh MHOKECTBO TUIIOB [JaHHBIX B TeJla OTBETOB.
MHorue 4acTo UCII0/Ib3yeMble TUIIBI Y>Ke UMER0T 3K3eMIUIAphI K1acca ToContent, BK/IrO4Yast CTporue
U JIeHUBble Bepcuu ByteString u Text, U, KOHeuHo, Html.

Tun ga"HBIX TypedContent gobaBssieT JAOMOTHUTEIBHYIO HHGOPMALHIO: THIT KOHTeHTa JjIs 3Ha-
yeHus1. Kak Bbl, BO3MO)XKHO, OXKH/a/lv, peaii30BaHbl 5K3eMIUISphI K/iacca ToTypedContent asis psija
PaCrpOCTPaHEHHBIX THIIOB JJAHHBIX, BKMoyasg HTML, \1stinlineJSON’ u 0OBIYHOTO TEKCTa.

instance ToTypedContent J.Value where

toTypedContent v = TypedContent typeJson (toContent v)
instance ToTypedContent Html where

toTypedContent h = TypedContent typeHtml (toContent h)
instance ToTypedContent T.Text where

toTypedContent t = TypedContent typePlain (toContent t)

Cobepém Bcé BMecTe: Handler MoKeT BepHYTh T060€e 3HaueHMUe, sIBIsitoLeecst 3K3eMIUIsipoM ToTypedContent,
a Yesod BEIOJTHUT ero Tipeobpa3oBaHue B IIOAXOZIIIee TPeICTaBIeHYe U YCTaHOBHT 3aroyioBok Content-
Type oTBera.

18.1.3. KopoTkasa cxema BbINOMHEHUA

Ewié ogHa cTpaHHOCTh — KakK paboTaeT KOPOTKasi CXeMa BBITIOTHeHUs1. Hanpumep, Bbl MOXKETe BbI-
3Bath (hyHKIMIO redirect mocepenune (GyHKIMH-06pabOTUMKA, U OCTABIIASCS YacTb 0O0paboTurKa
BbINO/IHeHa He Oypet. Vcronb3yeMblid HAMU MeXaHW3M — CTaHJapTHeIe ucKmodeHus: Haskell. Boi-
30B redirect mpocTo BhIOpachiBaeT UCKIIOUeHUs TUra HandlerContents. ®yHKIWs runHandler
nolimMaet /it060e BBIOPOILIEHHOE UCK/IIOUeHHe U CO3/acT Moaxosaumii oteeT. s HandlerContents
KaK7IbI KOHCTPYKTOD B SIBHOM BHJIe 3a/aéT [leliCTBHe, KOTOpoe HeoOX0MMO BHITIOHUTE, OyAb 3TO I1e-
peHaripaB/jieHue WM oTrpaBKa (aiina. [ Bcex oCTa/lbHBIX TUIIOB MCK/IOUEHUH TI0/1b30BaTe0 1po-
cTo oToOpaXkaeTcsi coobieHre 06 ommMoOKe.

18.2. Aucnetyepusauyusa

[Jucnetuepusaiusi — 3To JieliCTBUe, IPUHUMATOLLee BXOZSILMM 3a1poC ¥ reHepUpylolliee COOTBET-
CTBYIOLUH OTBET. Y Hac eCTh HECKOJIbKO OTPaHUUeHHH, OTHOCHTEJTBHO TOT0, KaK MbI XOTHUM BBITIO/THSTh
JcIieTuepu3aliyio;

 [ucneTyepusaliysi OCHOBaHA Ha cerMeHTax (WM yyacTKax) MyTH.

* Heobs3arensHas AUCTIeTYepUr3alivsd 110 MeTOAY 3aripoca.
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* Tloagep>kka nozicaiiToB: yriakoBaHHble KOJUIeKLMH (YHKIIMOHATbHOCTH, IIPe/i0CTaB/IsAoIlee MHO-
)KeCcTBO TyTel ¢ 3afaHHbIM nipedukcom URL.

* Tlopaep>kka it UCIOJb30BaHus WA NMpUIoKeHUH Kak Mo/ICAiTOB, A00aB/Iss HACTOMBKO MaJjio
HaKJ/IaJHbIX PacXOZ0B Ha BBIMIOJIHEHME TPOLiecca, HaCKOJIbLKO BO3MOXHO. B yacTHOCTH, MBI XO-
TUM 130€XKaTh BBIMOHEHUs JIF0O0r0 HeHY>KHOT0 pa3bopa A1 reHepauu YesodRequest, eciu
OH He OyZIeT UCITO/Th30BaH.

Haumenbium 0611yM 3HaMeHaTeseM Jis 3THX TpeboBaHuil Mor 6bI OBITh MPOCTO TUM Application
WAI. OpHako, OH He TIpeJjoCTaB/sieT JOCTaTOUHO MHOTO MH(OpMAaIi: HaM HY)KeH [JOCTYI K OCHOB-
HOMY THIIy JJaHHBIX, JIOTTEePY, a AJ1s [I0/ICAaUTOB HY>KHO 3HaTb, KAK KOHBEPTHUPOBATh My Th /15 IOficaliTa
B TIyTh [JIs1 POAUTEBCKOTO caiiTa. UToOb! peIuTh 3TH MpobeMbl, MbI BBOAUM [I7Is BCTIOMOTaTe/IbHBIX
Tuna AaHHbIX (YesodRunnerEnv 1 YesodSubRunnerEnv), MpeoCTaB/IsSIOLMX 3Ty JOMOTHUTE/IBHYIO
MH(OPMAaLIMIO [/ 0OBIYHBIX CATOB U [Ijis TIOJCAUTOB.

C 3THMHU TUIaMM JUCIleTyepr3aliysi CTAaHOBUTCSL OTHOCUTE/IbHO MIPOCTOM: AlaliTe MHe OKpY)KeHUe 1
3anpoc, U s jJaM Bam oTBeT. [Ipe/icTaB/ieHO 5TO B BU/e K/1acCoB TUIOB YesodDispatch u YesodSubDispatch:

class Yesod site => YesodDispatch site where
yesodDispatch :: YesodRunnerEnv site -> W.Application

class YesodSubDispatch sub m where
yesodSubDispatch :: YesodSubRunnerEnv sub (HandlerSite m) m
-> W.Application

Hwke MbI paccMOTpUM, KakK MCIO/b3yeTcst YesodSubDispatch. Celiuac e JaBakiTe pa3bepémcs,

Kak TosiBuICs YesodDispatch.

18.2.1. toWaiApp, toWaiAppPlain n warp

[JaBaiiTe npescTaBUM Ha MUHYTKY, UTO Y BaC eCTb THII JaHHbIX, UMEIOLMH 5K3eMIUIsIp Kiacca YesodDispatch.
BbI x0THTe Terneps ero Kak-HUuOyap 3amycTuth. [1j1st 3Toro Ham TpebyeTcst KOHBEPTUPOBATH €ro B IMPH-
noxenre WAI u niepefiath Kakomy-1u060 o6pabotunky/cepsepy WAL [I/1sh Haua/ia Halllero myTeliie-
CTBUSI MBI UCTIONIb3yeM toWaiAppPlain. JTa (QyHKLUs BBLIMOMHSIET BCIO HEOOXOAUMYIO /ISl TIPUIO-
JKeHUs1 MHULManyM3auuio. Ha MOMeHT HamucaHusi, 3TO 03HadyaeT pasMellleHue Jiorrepa U HaCTPOWKY
63KeH/ia [/ CeCCHl, HO B OyaylLeM MoxKeT ObITh JobaB/ieHa u Apyrast GyHKUHMOHAIBHOCTb. VICrosb-
3ys1 3TU JJaHHble, MBI Tellepb MOXKeM C0371aTh YesodRunnerEnv. U, korja Mbl ltepefjaiM 3TO 3HaUeHHUe
B yesodDispatch, To nonyunm rpunokeHue WAL

Bor npaktuuecku v Bcé. [TocneHee ocTaBleecs: U3MeHeHHe — MOLUYUCTKA CerMeHTOB myTy. Kiacc
THUIIOB Yesod BK/TFOYaeT MeToJ] C MMeHeM cleanPath, KOTOPBI MOXXET OBbITh UCIIOIb30BaH AJIsI CO-
3naHus kKaHoHnueckux URL. Harpumep, peanv3anys 1o ymMOo/a4aHUIO yhanseT CABOEHHBIE CJIEU U
TepeHarnpas/seT MmoJb3oBaress ¢ /foo//bar Ha /foo/bar. towaiAppPlain q06aB/sieT HEKOTOPYHO
Tipe/iBapyTeIbHYI0 00paboTKy K 00bIaHOMY 3aripocy WAI, aHaIM3UpYFO 3amnpoIieHHbIN My Th U BHITION-
HSIsl OUMCTKY/TIepeHaripaB/ieHre TIpy HeoOX0AUMOCTH.

Temneps y HaC eCTb MOJTHOLEHHOE (YHKILIMOHUPYIoIee punokeHue WAL ITomumo towWaiAppPlain
€CTb elII€ [Be BCIIOMOoraTe/ibHble GYHKIUU. toWaiApp obopaunBaeT towWaiAppPlain u [OTIOMHUTE -
HO BKJIFOUaeT HeKOTOPbIe YaCTO MCIIO/Ib3yeMble KOMIIOHEHTHI TPOMeKyTouHoro ypoBHsi (middleware)
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WALI, Harnpumep, MPOTOKOJTUPOBaHKe 3arpocoB U ckatie GZIP. (ObpaiiaiiTech K JOKyMeHTalMX 3a
aKTyalbHBIM CIIMCKOM. ) V1, HaKOHeLl, y HaC eCTb GYHKLUS War p, KOTOpasi, Kak BbI MOIJIM OBl 10raJaThCsl,
BBITIOJIHSET Ballle IIPUIOKeHHUe, UCII0JIb3ys Warp.

Ectsb emé ¢yHkIms warpEnv, KoTopasi CUUThIBaeT UH(OPMaLUIO 0 HOMepe UCI0/Ib3yeMOoro
ropta u3 rnepeMeHHol okpy>xeHus: PORT. Vcnionb3yeTcs A1 B3aUMOZJENCTBHUS C KOHKpeT-
HBIMU UHCTPYMeHTaMH, BK/IIouasi MeHe[pKep //is1 pa3BépThiBaHUs npunoykeHuit Keter u FP
Complete School of Haskell.

18.2.2. F'eHepupyemblii KOp,

[MocneHMI OCTaBIINNCS UEPHBIN AIMK — KO/, TeHepUpyeMblii ¢ hcrosb3oBaHueM Template Haskell.
ITOT KOZ| OTBeYaeT 3a 06paboTKy HEKOTOPBIX YTOMUTE/TBHBIX, TTOIBEP>KeHHBIX OLITMOKaM YacTeii Baliie-
ro caifta. Ecin XoTuTe, MOXKeTe Harmvcatb BCE 3TO COOCTBEHHOPYYHO. MBI MPOIeMOHCTPUPYEM, UTO
13 cebst TIpe/ICTaB/ISIET TaKast TPAHCJISAMSA U B TIPOLieCce TPObEM CBeT Ha paboTy YesodDispatch u
YesodSubDispatch. HauHéMm c Bo/iHe TUTTMUHOTO MpUioKeHus Yesod

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3}

{-# LANGUAGE TemplateHaskell  #-}

{-# LANGUAGE TypeFamilies #-}

import qualified Data.ByteString.Lazy.Char8 as L8

import Network .HTTP.Types (status200)

import Network.wai (pathInfo, rawPathInfo,
requestMethod, responselLBS)

import Yesod

data App = App

mkYesod "App” [parseRoutes|

/only-get OnlyGetR  GET

/any-method AnyMethodR

/has-param/#Int HasParamR GET

/my-subsite MySubsiteR WaiSubsite getMySubsite
1]

instance Yesod App

getOnlyGetR :: Handler Html
getOnlyGetR = defaultLayout
[whamlet |
<p>Accessed via GET method
<form method=post action=@{AnyMethodR}>
<button>POST to /any-method
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handleAnyMethodR :: Handler Html
handleAnyMethodR = do
req <- waiRequest
defaultLayout
[whamlet |
<p>In any-method, method == #{show $ requestMethod req}

]

getHasParamR :: Int -> Handler String
getHasParamR i = return $ show i

getMySubsite :: App -> WaiSubsite
getMySubsite _ =
wWaiSubsite app
where
app req sendResponse = sendResponse $ responselLBS
status200
[("Content-Type”, "text/plain”)]
$ L8.pack $ concat
[ "pathInfo,==,"
, show $ pathInfo req
, ",urawPathInfo_==_"
, show $ rawPathInfo req

]

main :: IO ()
main = warp 3000 App

app.hs

[I/1s1 TIONTHOTBI MBI TTOKa3a/IM BeCh KOJ, HO ceiuac JlaBaiTe COCPeOTOUMMCS TOIBKO Ha OyIoKax Koja
Template Haskell:

mkYesod "App” [parseRoutes|

/only-get OnlyGetR  GET

/any-method AnyMethodR

/has-param/#Int HasParamR GET

/my-subsite MySubsiteR WaiSubsite getMySubsite
1]

XoTsl 3TOT KOJ, TeHepUpyeT HeCKOJbKO OJIOKOB KOfia, Ham, UTOOBI 3aCTaBUTh HAlll CalT paboTarh,
TpebyeTcs TOBTOPUTH TOJIBKO TPH KOMITOHeHTa. HauHéM c mpocTelimiero: CHHOHUM Tura Handler:

type Handler = HandlerT App IO !
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Cnenytomee: Trrobe3omnacHeii URL v GyHKUUS ero peHaepuHra. @yHKIMK peHJepUHTa pa3peliie-
HO BO3BpalllaTh ¥ CETMEHTHI [Ty TH, U [TapaMeTphl CTPOKH 3anpoca. CTaH[apTHEIe cailTel Yesod HUKOTZA
He TeHepUpYyIOT [apaMeTpbl CTPOKHU 3aIpoca, HO TeXHUUYeCKH 3TO BO3MOXKHO. A B C/Iyyae IOfiCaiiToB
3TO TMPOMCXOAUT JOCTaTOUHO uacto. ObpaTuTe BHUMaHUe, KaK Mbl 0OpabaTeiBaeM MapaMeTp s /i
BapuaHTa MySubsiteR:

instance RenderRoute App where
data Route App = OnlyGetR
| AnyMethodR
| HasParamR Int
| MySubsiteR (Route WaiSubsite)
deriving (Show, Read, Eq)

renderRoute OnlyGetR = (["only-get”], [])
renderRoute AnyMethodR = ([”any-method”], [])
renderRoute (HasParamR i) = (["has-param”, toPathPiece i], [])
renderRoute (MySubsiteR subRoute) =
let (ps, gs) = renderRoute subRoute
in (”"my-subsite” : ps, Qs)

MO>KHO YBU/IETB, UTO TO JJOCTAaTOYHO MPOCTOE 0TOOpakeHHe BHICOKOYPOBHEBOTO CHHTAKCHCA ITyTel
B 3K3eMIUISIp Kacca TUIoB RenderRoute. KaKblli MapIIpyT CTAHOBUTCS KOHCTPYKTOPOM, KaXK/bIi
napametp URL cTaHOBUTCSI apr'yMeHTOM 3TOI'0 KOHCTPYKTOPa, Mbl BCTpauBaeM MapLUpyT /151 [ofcaii-
Ta U UCTO/b3yeM (yHKUUIO toPathPiece s mpeobpa3oBaHust TAPAMETPOB B TEKCT.

[MTocnenHuit KOMIIOHEHT: 3K3eMILISIp K/acca TUIOB YesodDispatch. [laBaiiTe paccMOTpUM ero 1o
YacTsM.

instance YesodDispatch App where
yesodDispatch env req =
case pathInfo req of
["only-get”] ->
case requestMethod req of
"GET” -> yesodRunner
getOnlyGetR
env
(Just OnlyGetR)
req
_ -> yesodRunner
(badMethod >> return ())
env
(Just OnlyGetR)
req

Kax onucaHo Bblite, pyHKIMY yesodDispatch nepesatorcs oKpy)keHue ¥ 3HaueHue Request WAL
MebI MO)KeM BBITIO/IHUTD JUCIIeTUEpU3allio, OCHOBBIBAsICh Ha 3alpolleHHOM MyTH, WA B TePMHUHAX
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WAL, pathInfo. OOpaTHBIIMCE K UCXOZHOMY BBLICOKOYDOBHEBOMY OMMCAHWIO MapIIpPyTOB, Mbl MO-
JKeM OIIpe/leNIiTh, UTO Hall MepBblii MapLIpyT — 3TO OFHOCEIMEHTHBIN MyTh «only-get», 4yTo MbI U
HCITIO/Tb3YeM JIJIsSI COTIOCTaB/IeHust ¢ 06pasIioM.

Ha camom perne, Yesod renepupyet HaMmHOro 6osee 3¢ QeKTUBHYIO CTPYKTYPY AAHHBIX IS
BBITIO/THEHUS] MapIIPyTH3aliid. MBI HCII0b30Baly MPOCTOe COTIOCTaBIeHWe ¢ 00pasrjoMm,
yTOOBbI He 3aTeMHSATb OCHOBHYIO Wer0. 3a JasibHeliedl uHopMarLue, noxanyiicra, 06-
partjaiitech K ucxogHoMy koay Yesod.Routes.Dispatch.

Korza conocrasieHue yCHewHo, Mbl JOMOMHUTENIBHO COMOCTaB/sieM ¢ 06pasjoM MeToZ, 3arpoca:
€CJIM OH paBeH GET, MBI UCITO/b3yeM (QyHKII0-00paboTurk getOnlyGetR. B mpoTiBHOM Citydae, MBI
XOTHUM BepHyTh 0TBeT «405 Bad Method» u moatomy ucrosis3yem o6paboturk badMethod. 3xech Mbl,
OITHCAaB KPYT, BO3BpalljaeMcsi K UCXOAHOMY 00Cy>kaeHre o6paboTurika. Bel Mo)keTe yBUETh, UTO MbI
UCII0/b3yeM yesodRunner [jisl 3amycKa Halel ¢pyHKIuu-o6paborurka. HarmoMHo, YTo 0Ha MOTYYUT
Haille OKpy>keHue 1 Request WAI, npeobpa3syert ero B YesodRequest, KOHCTPYKTOp RunHandlerEnv,
mepesiacT BCE 3TO B (QYHKIMIO-00paboTUrK, a 3aTeM mpeoOpa3yeT MOMyUeHHBIH YesodResponse B
Response WAL

Otmuuno. C ofHUM pa306pauce, 0CTanock eiié Tpu. Creayromuii MapIipyT Aax<e TIpoILIe.

["any-method”] ->
yesodRunner handleAnyMethodR env (Just AnyMethodR) req

B ornume ot OnlyGetR AnyMethodR Oyaer pabortath zjisi TFOOOrO MeToza 3arpoca, o3TOMy HaM
He TpeOyeTCst BBIMOHSITH AaTbHEeHIIIee COOCTaBIeHHEe C 06pa3LoM.

["has-param”, t] | Just i <- fromPathPiece t ->
case requestMethod req of

"GET” -> yesodRunner
(getHasParamR i)
env
(Just $ HasParamR 1i)
req

_ -> yesodRunner
(badMethod >> return ())
env
(Just $ HasParamR 1)
req

M-t1 fo6aBrsieM elrfé offHO YCIOKHeHYe: AWHaMIUeCcKHi niapameTp. Bbillle MbI TpeoOpa30BBIBaIN
3HaueHHe B TEKCTOBBIN CErMeHT C TIOMOILbI0 QYyHKLMU toPathPiece, Tereps ucro/b3yeM GyHKLMIO fromPathPiece
Juis1 pa3bopa cermenTa. IIpezmnonaras, 4o pa3bop ycrieleH, Mbl 3aTeM HCIO/Ib3yeM O4eHb MOXOKYI0
Ha C/1y4aii c OnlyGetR cxeMy gucrerdepu3aguyu. OCHOBHOe OT/IMYKe — HaIll TapaMeTp [JO/DKeH ObITh
riepesiad U QyHKLUHUU-00pabOTUMKY, KOHCTPYKTOPY JIaHHBIX MapIIpyTa.
Terneps pacCMOTPUM TOACalTa, KOTOPBIN MPUHLIWITNAIBHO OT/INYAETCS.

("my-subsite”:rest) -> yesodSubDispatch
YesodSubRunnerEnv


https://github.com/yesodweb/yesod/blob/master/yesod-routes/Yesod/Routes/Dispatch.lhs
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{ ysreGetSub = getMySubsite

, ysreParentRunner = yesodRunner
, ysreToParentRoute = MySubsiteR
, ysreParentEnv = env

}
req { pathInfo = rest }

B oT/muume ot Apyrux corocrapieHuid ¢ 06pasroM, 37ech poBepsieM Ha COOTBETCTBHE 00pasLy
TOJIBKO Halll npedukc. JIro0o MapIIpyT, HAUMHAOLIUKCA C /my - subsite, ciefyeT nepeath Mojcak-
Ty JJ1s1 06pabOTKU. 371eCh Mbl, HAKOHEL[-TO, UCTI0/b3yeM GYHKIMIO yesodSubDispatch. Dta dyHKIMA
OuUeHb MOX0XKa Ha yesodDispatch. Ham TpefyeTcst co3math HOBOe OKPY)KEHHUE [ijisl Tiepefiauil B Heé.
PaccMmoTpuM Bce yeThbIpe 3arucu:

* ysreGetSub AeMOHCTpUpYeT, KaK I0JIy4YUTb OCHOBHOM THWII IIOZICAiiTa U3 [JIABHOIO caiTta. Mbl
noZicTassisieM ge tMySubsite — (yHKIjUI0, KOTOPY!O MBI yKa3a/11 B UCXOJHOM ONKCaHWUU Mapll-

PYTOB.

* ysreParentRunner NpefoCTaB/sieT CPeJCTBO A/ 3amycka (yHKLMi-00paboTurkoB. MoxeT
T0Ka3aThCsl CKyYHBIM TIPOCTO TIepefiaBarh yesodRunner, HO, UMesI OT/e/IbHBIM MapamMeTp, Mbl
T103BOJIsieM KOHCTPYHUPOBaHHE ITIyOOKO B/IOKEHHBIX MOZICAHTOB, KOTOpBIe OyAyT 3aBOpauMBaTh
Y pa3BOpauYMBaTh MHOXKECTBO YPOBHEH IepeceKaroIuxcsl ogAcaiTos. (Oto ropaszo 6oee mpo-
[BUHYTast TeMa, KOTOPYIO MbI He OyZieM pacCMaTpuBaTh B JaHHOM I71aBe.)

+ ysreToParentRoute mpeobpa3yeT MapiIpyT [Jis MOJCaiTa B MapIIpyT AJisi POAUTEIbCKOTO
caiiTa. JTo Ha3HaueHUe KOHCTPYKTopa MySubsiteR. [To3BosieT ogcaiTam UCIOIB30BaTh QPyHK-
LMK Harofobue getRouteToParent.

* ysreParentEnv IpocTo nepefiaéT Aanbllle HCXOLHOEe OKPY)KeHHe, KOTOpOe COZep>KUT Dsifi Be-
11eli, KOTOpbIe MOT'YT MOTPeOOBATHCS TOACANTY (HAITPUMED, JIOTTED).

Ewé ofvH nHTEpeCHBIM MOMEHT — 3TO Kak Mbl MoguduLupyeM pathInfo. DTo Mo3BoseT nojcaii-
TaMm npoooaxcums ducnemuepu3ayuro C TOr0 MecTa, Ha KOTOPOM OCTaHOBWIICS POJUTENTECKUM CaiT.
[jis1 neMoHCTparyy, Kak 3To0 paboTaeT, MOCMOTPUTe CHUMKU SKpaHa /ijisi Pa3/IMuHbIX 3arpoCoB:

= [ localhost

pathInfo == ["foo","bar"], rawPathInfo == "/my-subsite/foo/bar"
= ' | [ localhost

pathInfo == [], rawPathInfo == "/my-subsite”

Puc. 18.1.: iadopmariusi 0 MapiipyTe B ToficaiiTe

U, HaKOHeL], He BCe 3aMpoCH OYAyT cofepKaTb KOPPeKTHBIEe MyTH. B 3THX CIydyasix MbI XOTHUM BO3-
Bpaiath oTBeT «404 Not Found».
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_ -> yesodRunner (notFound >> return ()) env Nothing req !

18.2.3. MonHbIii Kop,

Hwke nipezcTaBieH Bech KoJ MpUMepa, UCMOMb3yromuii moaxos 6e3 Template Haskell.

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3

{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-}

import qualified Data.ByteString.Lazy.Char8 as L8

import Network .HTTP.Types (status200)

import Network.wai (pathInfo, rawPathInfo,
requestMethod, responseLBS)

import Yesod

import Yesod.Core.Types (YesodSubRunnerEnv (..))

data App = App

instance RenderRoute App where
data Route App = OnlyGetR
| AnyMethodR
| HasParamR Int
| MySubsiteR (Route WaiSubsite)
deriving (Show, Read, Eq)

renderRoute OnlyGetR = (["only-get”], [])
renderRoute AnyMethodR = ([”any-method”], [])
renderRoute (HasParamR i) = ([”has-param”, toPathPiece i], [])
renderRoute (MySubsiteR subRoute) =
let (ps, gs) = renderRoute subRoute
in (”"my-subsite” : ps, @s)

type Handler = HandlerT App IO

instance Yesod App

instance YesodDispatch App where
yesodDispatch env req =
case pathInfo req of
["only-get”] ->
case requestMethod req of
"GET” -> yesodRunner
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getOnlyGetR
env
(Just OnlyGetR)
req
_ -> yesodRunner
(badMethod >> return ())
env
(Just OnlyGetR)
req
["any-method”] ->
yesodRunner handleAnyMethodR env (Just AnyMethodR) req
["has-param”, t] | Just i <- fromPathPiece t ->
case requestMethod req of
"GET” -> yesodRunner
(getHasParamR i)
env
(Just $ HasParamR 1)
req
_ -> yesodRunner
(badMethod >> return ())
env
(Just $ HasParamR 1)
req
("my-subsite”:rest) -> yesodSubDispatch
YesodSubRunnerEnv
{ ysreGetSub = getMySubsite
, ysreParentRunner = yesodRunner
, ysreToParentRoute = MySubsiteR
, ysreParentEnv = env
}
req { pathInfo = rest }
_ -> yesodRunner (notFound >> return ()) env Nothing req

getOnlyGetR :: Handler Html
getOnlyGetR = defaultLayout
[whamlet |
<p>Accessed via GET method
<form method=post action=@{AnyMethodR}>
<button>POST to /any-method

1]

handleAnyMethodR :: Handler Html
handleAnyMethodR = do
req <- waiRequest
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defaultLayout
[whamlet |
<p>In any-method, method == #{show $ requestMethod req}

]

getHasParamR :: Int -> Handler String
getHasParamR i = return $ show i

getMySubsite :: App -> WaiSubsite
getMySubsite _ =
WaiSubsite app
where
app req sendResponse = sendResponse $ responselLBS
status200
[("Content-Type”, "text/plain”)]
$ L8.pack $ concat
[ "pathInfo_==,"
, show $ pathInfo req
, ",urawPathInfo ==_"
, show $ rawPathInfo req

]

main :: IO ()
main = warp 3000 App

no-th-example.hs

18.2.4. BbiBOAbI

Yesod maéT pa3paboTuMKy abCTparupoBaThCst OT HEKOTOPOM YacTHh uepHOBOM paboThl. Bosblias
YacTh KOTOPOM — 3TO 1Iab/IOHHBIN KOZ, KOTOPBIH BbI OyZeTe pajipl POUTHOPUPOBaTh. Ho ToHMMa-
HUE TOTO, YTO KOHKPETHO MPOUCXO/IUT BHYTPH, MOXKET CYIL[€CTBEHHO PaCIIUPUTH Ballld BO3MOXKHOCTH.
K 3TOMY MOMEHTY, HaZleeMCH, Bbl JO/DKHbI 6LITL B COCTOAHUH, C TIOMOIbIO JOKYMEHTAal[H, HalTuCaTh
CalT, He UCTIONb3ys KoJ, TeHepupyeMblit ¢ romotsio Template Haskell. Xorst s1 1 He pekomeH[y10
3TO — s AyMalo, UTO UCTI0/Ib30BaHUM TeHepUpYyeMOoro Kojja rpotije 1 be3oracHee.

OnHo ocoboe MpeuMyIIieCTBO IOHUMAHKS TOT0 MaTeprasia — BujieHre Mecta Yesod B mupe WAL
OHo yripoliiaeT pacCMOTpeHUe Toro, Kak Yesod OyzeT B3auMo/1efiCTBOBaTh C KOMITOHEHTOM IPOMEXY-
ToyHoro ypoBHsi (middleware) WAI, wiu Kak BkmounTh Ko u3 apyroro WAI ¢peiimBopka B Yesod
(wu HaoGopor!).



YacTtb lll.
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19. NHuynanusauua gaHHbIX B TUNEe-OCHOBaHUU

Lless 3TOTO NMpUMeEpa — MPOJeMOHCTPHUPOBATh OTHOCHTEBHO MPOCTYIO KOHLIETILIIO: BBITIOTHEHKEe
VHUIMA/IN3aliy JJaHHBIX, KOTOPbIe J0/DKHBI XPAaHUTHCS B TUITe-0CHOBAHWU. ECTb psifi pa3/IMuHbBIX MPH-
YMH JIJI1 TAKOTO TI0/IXO/la, BOT [IBE CaMble Ba)KHbBIE U3 HUX:

* D¢ deKTUBHOCTh: MHULIMAIU3UPYS JaHHbIe TOJBKO OJJUH pas, TIpY CTapTe MpoLjecca, Bbl MOXKeTe
n36e>KaTh He0OXOUMOCTH BEIYHC/IEHHSI OFHOTO M TOTO >Ke 3HaUeHHsI ITPY KaKJOM 3arpoce.

» CoXpaHHOCTb: Mbl XOTMUM XPaHUTb HEKOTOPYH MH(OPMaLMI0 B U3MEHsIEMOM MecTe, KOTopast
OyZeT coXpaHsIThCS MEXY OT/e/TbHBIMU 3aripocamu. YacTo 3To TpeboBaHUe peannu3yeTcs C To-
MOII[bIO BHeIIHel 6a3bl aHHBIX, HO MOKeT OBITh C/IeJIAHO U C HCTI0/IB30BAHIEM HU3MeHseMOi
repeMeHHOM, HaXOAsIIecs B TaMATH.

XoTs1 U3MeHsieMble TiepeMeHHbIe MOTYT ObITh YZ0OHBIM MeXaHW3MOM XpaHeHHs, TIOMHUTE,
YTO y HUX eCTh U HeflocTaTKU. Ec/y Ball mporjecc NpepBE&TCs, BbI [10TEPsieTe BALM JaHHBbIe.
Tak>ke, TPU rOPU30HTAILHOM MacIITabUPOBaHUM Ha HECKOJIBKO TIPOLIeCCOB, BaM MOTpedy-
€TCsI MeXaHWU3M [IJ/I1 CAHXPOHH3ALMH JaHHBIX MEXX/Y TIPOLieccaMy. Mbl IPOUTHOPHUPYEM 06e
npo6sieMbl B paMKax Halllero pruMepa, Ho 00e OHU BIOJIHE peasibHbL. JTO 0JjHa U3 IPUYMH,
roueMy Yesod CTO/Tb CU/IBHO aKIIEHTUPOBAH Ha MCIO/b30BAHUY BHEIIHUX 0a3 JJaHHBIX [Iis

COXPaHHOCTHU [JaHHBIX.

[I71st feMOHCTpAIUU MBI peaiu3yeM O4eHb TPOCTo caiT. OH OyeT BK/IFOUaTh eJUHCTBEHHBIN MyTh
Y TIpe/IOCTaB/IATh KOHTEHT, COXpaHEHHLIN B (aiinie Markdown. Kpome Toro, oH GyzeT oTobpaxarsb
CUETUYMK TTOCETUTEJIeN caiTa.

19.1. LWar 1: onpeaensiem TUN-ocHoBaHue

MpelI yKa3aau fiBa 00beKTa, KOTopbie TpeOyeTcsi MHULIMAIM3UpOoBaTh: cofep>xumoe Markdown, koTo-
poe IO/DKHO OBITH 0TOOpaskeHo, U M3MeHsieMasi TiepeMeHHasl, XpaHsIasi KOJIHUeCTBO rocerleHyii. Ha-
TIOMHHAI0, YTO Hallla 3a/laua — BBITIOJTHUTE KaK MO>KHO 0071b1iie pabOThI Ha CTay MHULUAA3ALAN 1
TaKUM 00pa30oM 130eXXaThb TOH >ke caMoii paboTHI HerocpeCTBeHHO B obpaborunkax. CiefoBaTensHO,
MBI XOTHM TIpe/iBapuTebHO Tipeobpa3oBeiBaTh Markdown B HTML. Uto KacaeTcsi CUéTUmMKa, MPOCTOM
I0Ref HO/DKHO OBITH JOCTAaTOUHO. B MTOre Halll THIT-0CHOBaHYE IPUHUMAET BH[;

data App = App
{ homepageContent :: Html

, visitorCount :: IORef Int

}
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19.2. War 2: ucnonb3yem TUN-oCHOBaHne

B Halem TpyBHABLHOM MTPUMEDE €CTh TOJIBKO OIUH MYTh: JOMAILHSISI CTpaHuL[a. Bcé, uto Ham Tpe-
OyeTcst:

* YBeaUUUTh 3HaUeHUe CUETUMKA I10CeTUTe Iel.
* [lonyunTh HOBOE 3HaueHHe CUETUMKA.
+ Otob6pa3urts copepxumoe Markdown co cuéTumkoM moceTuresield.

YToOBI CAe1aTh KOZ HEMHOTO KOPOUYe, BOCIIO/IB3YeMCst JOKYCOM C CHHTAaKCHCOM TTOZCTAaHOBKH 3arlu-
cu (record wildcard syntax): App {. .3}. 370 yo6HO, KOrJja MbI XOTUM paboTaTb ¢ HAOOPOM pPa3/TUUHBIX
TO/Iel TUTIA JaHHBIX.

getHomeR :: Handler Html
getHomeR = do
App {..} <- getYesod
currentCount <- 1iftIO $ atomicModifyIORef visitorCount
$\i->(i+1, 1i+1)
defaultLayout $ do
setTitle "Homepage”
[whamlet |
<article>#{homepageContent}
<p>Bbl nocetutenb N #{currentCount}.

]

19.3. War 3: co3gaém 3HayeHue Tuna-ocHoBaHuA

Kora MbI OyzieM WHULIMAIM3UPOBATh Hallle IPUIOKEeHUe, HaM IOTpe0yeTcs IPeIoCTaBUTh 3HAUEHUS
TS TIOJIEH, OTTMCAHHBIX BbIIIE. DTO OOBIUHBIN KOZ I0, U OH MOKET BBITIO/THATD JIF00bIe TPOU3BOIbHbIE
HeobxoauMble AelicTBYs. B Harem ciiyyae Tpebyercs:

* IIpounrats Markdown u3 ¢aiina.
* TIpeo6pa3oBate Markdown B HTML.
* Co3jaTh NiepeMeHHYI0 [1/1s1 CYETUMKA TTOCeTHTe Iel.

KO,[[ TPpOCTO BOCITPOM3BOAUT TO, YTO MbI HAITUCaJIu:

go :: I0 ()
go = do
rawMarkdown <- TLIO.readFile "homepage.md”
countRef <- newIORef 0
warp 3000 App
{ homepageContent = markdown def rawMarkdown
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, visitorCount = countRef

}

19.4. BbiBOAbI

Huuero 3aymMHOro B 3TOM IPUMeEpE HET, MPOCTO OUeHb MPAMOJIMHEHHOE TIpOrpaMMUpoBanue. Les
S5TOU IJIaBbl — TIPOAEMOHCTPUPOBATE IIMPOKO MCIIO/Ib3yeMble JIyUlllrhe TNPAaKTHUKW O/ OO0CTHXXeHUA
yacTo TpeOyeMbIX CTpeM/ieHUH. B Balllnx COOCTBEHHBIX TIPU/IOXKEHHSIX 111aTH WHUI[HATU3ALH MOTYT
OBITh TOPA3/0 CJIMKHEe: HACTPOMKa Iy/ia CoeUHeHUH K 0a3e JaHHBIX, 3aMyCK (DOHOBBIX 3a/JaHUM IS
MakeTHOH 06paboTKU OOBINMX MAaCCUBOB JJAHHBIX | T.71. I[T0C/Ie IPOUTEeHUs 3TOM IV1aBbl, ¥ Bac JOJDKHO
CJTOXKUThCSI TIOHUMaHWe O TOM, TZie JIyullle BCeTO Pa3MeCTUTh WHUI[UATU3UPYIOIIAN KO /sl Balllero
TIPUTIOXKEHHSI.

Hwke mosHbIN KO, [/11 IPUMEPA, OIIMCAHHOTO BBIIIIE:

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-3}
{-# LANGUAGE RecordwildCards  #-}
{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-3

import Data.IORef

import qualified Data.Text.Lazy.IO as TLIO
import Text.Markdown

import Yesod

data App = App
{ homepageContent :: Html
, visitorCount ;1 IORef Int

}

mkYesod "App” [parseRoutes|
/ HomeR GET
]

instance Yesod App

getHomeR :: Handler Html
getHomeR = do
App {..} <- getYesod
currentCount <- 1liftIO $ atomicModifyIORef visitorCount
$\i->(1+1, 1i+1)
defaultLayout $ do
setTitle "Homepage”
[whamlet |
<article>#{homepageContent}
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<p>Bbl moceTuTenb N #{currentCount}.

]

main :: IO ()
main = do
rawMarkdown <- TLIO.readFile "homepage.md”
countRef <- newIORef 0
warp 3000 App
{ homepageContent = markdown def rawMarkdown
, visitorCount = countRef

}

inidata-synopsis.hs



20. bnor: nokanusauus, ayTeHTUpnkauyms,
aBTOpMU3auua N 6asa AaHHbIX

3To mpuIoKeHre — MpocToi 6sor. OHO MO3BOJSIET aJMUHUCTPATOPY N00AB/STE 3aIMcH B 6J10T C
TIOMOIL[BI0 TEKCTOBOTO pefakTopa (nicedit), 3aperncTpupoBaHHBIM T0/b30BaTe/IsIM — OCTaB/ISTh KOM-
MEHTapHH, a TaKKe UMeeT MOJIHYIO MO/JEePKKY JIOKaIu3alui. JTO TaK)Ke XOPOIIHM MPUMEpP UCIIO/Th-
30BaHUs 0a3bl JaHHBIX Persistent, MpUMeHeHUsI CUCTeMBI aBTOpU3aLiuy Yesod U 111a6/I0HOB.

XoTs1 B 1]eJIOM Mbl PEKOMEH/IyeM pa3MelliaTh 11ab/IOHbI, OTIpeeeHus CylfHoCTel Persist 1 Mapiii-
PYTU3aLMIO B OT/eJBbHBIX (aiiiax, 34ech, A1 yao0CTBa, Mbl OyzieM JiepkaTh BCE 3TO B 0HOM (aiine.
EMHCTBEHHBIM MUCK/IFOUEHHEM, KaK Bbl YBU/IUTE HIDKE, OyIyT JTOKATM30BaHHbIE COOOIIEHUSI.

Haunéwm ¢ pacivpeHuii s3pika. B Kojie creHepUpOBaHHOTO 111ab/I0Ha caliTa pacIiupeHUs si3bIKa yKa-
3aHbl B (paiisie cabal, Tak uTO BaM He HY>KHO OyZleT yKa3bIBaTh UX B Bamux ¢aitnax Haskell.

{-# LANGUAGE OverloadedStrings, TypeFamilies, QuasiQuotes,
TemplateHaskell, GADTs, FlexibleContexts,

MultiParamTypeClasses, DeriveDataTypeable #-}

Teneps UMIIOPT.

import Yesod
import Yesod.Auth
import Yesod.Form.Nic (YesodNic, nicHtmlField)
import Yesod.Auth.BrowserId (authBrowserId, def)
import Data.Text (Text)
import Network.HTTP.Client (defaultManagerSettings)
import Network.HTTP.Conduit (Manager, newManager)
import Database.Persist.Sqglite
( ConnectionPool, SqlPersistT, runSqlPool, runMigration
, createSqlitePool, runSglPersistMPool
)
import Data.Time (UTCTime, getCurrentTime)
import Control.Applicative ((<$>), (<*>), pure)
import Data.Typeable (Typeable)

CHauasia Mbl HAaCTPOMM Hallly cyiiHocTy Persistent. Mbl co37aiM HalllM THIIbI JAHHBIX (Yepe3
mkPersist) u (yHKLUUIO MUTpalvy, KOTOpas OyeT aBTOMAaTU4eCKH CO3/aBaTh U OOHOB/IATH HAIly
SQL-cxemy. Eciiu BeI Hcrionb3yete cepeep MongoDB, murpaiyst OyzieT He HyKHa.

share [mkPersist sqlSettings, mkMigrate ”migrateAll”] [persistLowerCase| !
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[aunble TI0/b30BaTeseil. B 6osee CI0KHBIX PUMIOKEHUSIX MBI OBl TaK)Ke XpaHW/IN JIaTy PerucTpa-
1Y, 0TOOpakaeMoe UM U T.J.

User
email Text

UniqueUser email

Yrto0Obl paboTasio K3IIMpOBaHKe 13 Maketa yesod-auth, Hall THI User J0/DKeH ObITh 3K3eMITISIPOM
Kjacca Typeable.

deriving Typeable !

OTenbHast 3aTUCh B 6710Te (5 He MOJb3YH0Ch CJIOBOM «IIOCT», UTOOBI M30eKaTh My TaHUIIBI C METOJ[OM
POST otnpaBku 3anpoca).

Entry
title Text
posted UTCTime
content Html

U KoMMeHTapuii K 3amucy.

Comment
entry EntryId
posted UTCTime
user UserId
name Text
text Textarea

Kaxaplil caliT MeeT TUI-OCHOBaHUe. DTO 3HAUe€HUe WHULMANIW3UPYyeTCs Iepe] 3alyCKoM IpHUJIo-
JKEHUs ¥ IOCTYITHO B TeUeHHe BCETro BpeMeHU paboThl. B HallleM Mbl GyieM XpaHUTh MyJT COeAUHEHUH
c 6a3oii manHbIX ¥ MeHemkep HTTP-coeaunenys. Kak oHM Oy/yT MHULIMATA3UPOBAaHbl — CMOTPUTE B
KOHLIe 3Toro aiina.

data Blog = Blog
{ connPool :: ConnectionPool

, httpManager :: Manager

}

YTo0Bl YIIPOCTUTH JIOKAJIM3ALMIO U CIeNIaTh €€ NPY)KeCTBEHHOH K MepeBOJUMKY, Y Hac eCTh Crie-
UaBHBIA (opmat (aiiioB AJis riepeBojia coo01eHrH. [ KaXKI0ro si3blKa CYILEeCTBYeT OT/e/TbHbIH
(haiin, KOTOPBIM MMeHyeTCsl Ha OCHOBe KO/ja si3bIKa (HarpuMmep, «en», «es», «de-DE») 1 pa3mertiaeTcs
B OZJHOMMEHHOM Karasore. Tak)ke Mbl yKa3bIBaeM 0CHOBHOM sI3bIKOBO# (haiin (B JAHHOM CJyuae, «en»)
B KauecTBe s13bIKa [0 YMOTYaHHIO.

mkMessage "Blog” "tex/blog-example-advanced/blog-messages” "en”
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Copgeprxumoe Harttero ¢aiia blog-messages/en.msg:

NotAnAdmin: You must be an administrator to access this page.

WelcomeHomepage: Welcome to the homepage
SeeArchive: See the archive

NoEntries: There are no entries in the blog
LoginToPost: Admins can login to post
NewEntry: Post to blog

NewEntryTitle: Title

NewEntryContent: Content

PleaseCorrectEntry: Your submitted entry had some errors, please correct and [
try again.
EntryCreated title@Text: Your new blog post, #{title}, has been created

EntryTitle title@Text: Blog post: #{title}
CommentsHeading: Comments

NoComments: There are no comments
AddCommentHeading: Add a Comment

LoginToComment: You must be logged in to comment
AddCommentButton: Add comment

CommentName: Your display name

CommentText: Comment

CommentAdded: Your comment has been added

PleaseCorrectComment: Your submitted comment had some errors, please correct [
and try again.

HomepageTitle: Yesod Blog Demo
BlogArchiveTitle: Blog Archive

A Teriephs HaCTPOMM TabJIUITy MapIIpyTU3aLuK. Y Hac OyJeT yeThIpe 3alicHy: JOMALIHSIS CTPaHHUIIA,
CTpaHUIla CO CIMCKOM 3anwceid (BlogR), cTpaHuIla OT/enbHOM 3armvcu (EntryR) W mofcalT ayTeH-
tudukaruu. Obpatute BHUMaHue, uTo BlogR u EntryR nmpunumaroT Metogsl GET u POST. POST
UCIIOMB3YeTCs [yis o6aBieHus B 6710T, COOTBETCTBEHHO, HOBOM 3alTMCH U HOBOTO KOMMEHTapHsI.

mkYesod "Blog” [parseRoutes|

/ HomeR  GET

/blog BlogR GET POST
/blog/#EntryId EntryR GET POST
/auth AuthR  Auth getAuth

]
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KaxkpIii THUIT-0CHOBaHHME I0/DKEH OBITh YK3eMITISIPOM Kilacca TUTOB Yesod. VIMeHHO 3/iech Mbl Ha-
CTpauBaeM pa3/InyHbIe apaMeTphI.

instance Yesod Blog where !

Kopens Hattero nipuioxenusi. O6patuTe BHUMaHuUe, UTO /IJis TOTO, UT00BI Browser ID paborat rpa-
BUJIbHO, 9TO JO/DKEH ObITh KOppeKTHbIH URL.

approot = ApprootStatic "http://localhost:3000"” !

Haiua cxema aBropusaruu. Mbl XOTUM, UTOObI COOJTHOA/IMCH CJIEAYIOLHe TTPaBUa:

* Tonbko dJIMHWHUCTPATOPLI MOTYT ,E[O6aBI[HTb HOBYIO 3dITHChb.
* Tonbko 3dperuCTprupOBaHHBIE T10/Ib30BaTE/IM MOTYT ,E[OG&BJIHTB KOMMEHTapHH.

* Bce ocTranbHbie CTpaHULIBI JOCTYTIHBI BCEM.

MsI ckoHOUrypupoBany Hamu MapupyTsl B RESTful-cTune: geiicTBusl, KOTOpble MOTYT BHOCUTh
M3MeHeHUs], Bceraa Ucrosb3yroT MeTog, POST. B pesynberate Mbl MOXKeM JIeTKO TIPOBEPUTH, SIBJISIETCS
JIY 3a11pOC 3alIpOCOM Ha 3alKCh: €C/IA BTOPBIM NTapaMeTpPoM IlepefjaHo True, 3HaYUT 3TO TakK.

Bo-niepBbIx, Mbl OyzieM aBTOPH30BaTh 3aNpOChI Ha j00aB/ieHre HOBOH 3aIMCH.

isAuthorized BlogR True = do
mauth <- maybeAuth
case mauth of
Nothing -> return AuthenticationRequired
Just (Entity _ user)
| isAdmin user -> return Authorized
| otherwise -> unauthorizedI MsgNotAnAdmin

Taxoke MbI OyZieM aBTOPH30BaTh 3aripoCkl Ha 100aBIeHre HOBOT'O KOMMEHTapHsl.

isAuthorized (EntryR _) True = do
mauth <- maybeAuth
case mauth of

Nothing -> return AuthenticationRequired
Just _ -> return Authorized

Bce ocranbHbie 3aIlIpOChl aBTOPpH3yeM BCerza.

isAuthorized _ _ = return Authorized !

YKasbIBaeM, Ky/ia oJDKeH ObITh ITepeHaripaB/ieH IMoJib30BaTe b, eC/I OH IosTyuaeT AuthenticationRequired.

authRoute _ = Just (AuthR LoginR) !

31eck MBI Oripe/ierisieM BHEIIHWN BUZ, Halllero caiita. @yHKIUS T10/TyyaeT Co/iepKUMoe OTAeTbHOM
CTpaHHI[B ¥ 000PAUMBAET €r0 B CTAHAAPTHBIH 111a6JI0H.
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defaultLayout inside = do

Yesod noouipsiet nozaxop, «get-following-post», korga nocsie POST-3anpoca rosib30Baresis nepeHa-
TIpaBIsieTCs Ha Apyryto crpaHully. Utoosl o3omuts POST-cTpanuLie AaTh MOJb30BaTe0 KaKoW-TO
OTKJTHK, Y Hac ecTh QYHKUUM getMessage U setMessage. Xoporueii useeli Oyzer Bcerga mpoBepsiTh
Ha Ha/lMuve OKUJArIMX coo0lieHr B Bawel ¢pyHKMK defaultlLayout.

mmsg <- getMessage !

Yrobs1 06beauHUTE BMecTe HTML, CSS u JavaScript, MbI UCIIO/b3yeM BUPKETHI. B KOHILIe KOHIIOB
MBI JIOJDKHBI Pa3BEPHYTh BCE 3T0 B 00b1uHbI HTML. [7151 3TOTO0 eCTh hyHKIUs widget ToPageContent.
Mpl nepefiaZiiM el BUZIKET, COCTOSILIUN U3 COZep>KMMOro, KOTOpOe Mbl TIOTyUH/IM OT OT/e/IbHOU CTpa-
Hulpl (inside), u crangaptHoro CSS ajis Bcex crpaHul. [st co31aHus 1OC/IeHeT0 MbI UCTIONb3yeM
s13bIK 11ab1oHoB Lucius.

pc <- widgetToPageContent $ do
towidget [lucius|

body {

width: 760px;

margin: lem auto;

font-family: sans-serif;
}
textarea {

width: 400px;

height: 200px;
}
#message {

color: #900;

1]

inside

B 3ak/roueHHe MbI UCIO/Tb3yeM HOBBIH 111a0/10H Hamlet, uToOb1 06epHYTh OT/Je/IbHbIE YacTH (3aro-
JIOBOK, cofiep>kumoe TeroB <head> u <body>) B KOHeuUHbIi pe3ysbTar.

giveUrlRenderer [hamlet|
$doctype 5
<html>
<head>
<title>#{pageTitle pc}
N{pageHead pc}
<body>
$maybe msg <- mmsg
<div #message>#{msg}
~{pageBody pc}
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] I

3to npocTast GYHKLHS AT IPOBEPKH, SIBJISIeTCSI JIN [10/1b30BaTeslb aiMUHHACTPATOPOM. B peanbHBIX
TIPUIOKEHUSIX MBI, CKOpee BCero, OyzeM XpaHUTb PU3HAK aJMUHUCTPATOpa B Oa3e AaHHBIX WU ITPOBe-
PATH Uepe3 KaKyl0-TO BHEIIIHIOI0 CHCTeMy. A celfdac st IPOCTO KECTKO 3a7iaM aJjpec CBOeH 3/IeKTPOHHOM
TIOUTBHL.

isAdmin :: User -> Bool

isAdmin user = userEmail user == "michael@snoyman.com”

YT0OBI TOTYUHTE ZOCTYII K Oa3e JAHHBIX, HaM HY>KHO CO3/]aTh K3eMIUBIp YesodPersist, KOTOPHIH
yKas3bIBaeT, Kakoil cepBep Mbl HCIIOIb3yeM U Kak BBITIOJIHSATD AeHCTBUSI.

instance YesodPersist Blog where
type YesodPersistBackend Blog = SqlPersistT
runDB f = do
master <- getYesod
let pool = connPool master
runSqlPool f pool

3T0 CHHOHMM THNA Jy1s1 yroocTBa. OH Ompe/iessieTCsl aBToMaThde CKH TIPH reHepaliiy [1abjioHa caii-
Ta.

type Form x = Html -> MForm Handler (FormResult x, Widget) !

[Jnst ucnionb3oBanus yesod-form u yesod-auth Ham Hy>keH sk3eMIuisip RenderMessage it FormMessage.
OTO0 MO3BOMUT KOHTPOJIMPOBATD JIOKA/IH3ALIHIO OT/e/IbHBIX CO00IIeHNi (GopM.

instance RenderMessage Blog FormMessage where

renderMessage = defaultFormMessage

DTOT 3K3eMIUISIp HY>KeH [JI1 TOro, uTobbl MCTI0/IB30BaTh BeTpoeHHbii HTML-peaaktop Nic. Uc-
T0JTb3yeM 3HaueHust Tio ymosraanuto 1151t CDN-hosted Bepcuu Nic.

instance YesodNic Blog !

YTo0BI KicToNB30BaTh yesod-auth, Ham HyKeH 3K3eMIuisp YesodAuth.

instance YesodAuth Blog where
type AuthId Blog = UserId
loginDest _ = HomeR

logoutDest _ = HomeR
authHttpManager = httpManager

Mpe1 Oyz1eM UCTI0/TB30BaTh CUCTEMY BrowserlDl (Taxoke n3BecTHy!0 Kak Mozilla Persona), mucrosns-
3YIOLIYI0 a[jpec 37IeKTPOHHOM MOUTHI B KaueCTBe Balllero UaeHTH(UKaTopa. DTO MO3BOJUT B OyAyIIeM

1https://browserid.org/


https://browserid.org/
https://browserid.org/
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JIETKO ITepeyTH Ha IpyTHe CHCTEeMBI /7151 JIOKAJIbHO ayTeHTU(ULMPYEMBIX a/[peCOB 3/IeKTPOHHOM ITOUTHI
(Takke BxoauT B yesod-auth).

authPlugins _ = [authBrowserId def] !

Ota GyHKLMS TPUHUMAET PerucTpaljuoOHHbIe JAHHBIE MT0J/Ib30BaTesis (TO eCTh, a/ipec 3JIeKTPOHHOU
TOYTHI) ¥ Bo3BpalaeT UserId.

getAuthId creds = do
let email = credsIdent creds
user = User email

res <- runDB $ insertBy user
return $ Just $ either entityKey id res

O06paboTuuk foMariHel cTpaHurbl. OiHa BaKHas [1eTajb 3[jeCh — 3TO HCIO/Ib30BaHue ‘setTitleI”,
YTO TO3BOJISIET MCIT0/Ib30BaTh JIOKATM30BAHHBIE COOOIIIEHUS B 3ar0/IOBKE CTPaHMIbL. Mbl TaKXKe HC-
TMoJb3yeM 3To coobuienue ¢ ‘_{Msg. . .}’ -untepronsaueii B Hamlet.

getHomeR :: Handler Html
getHomeR = defaultlLayout $ do
setTitleI MsgHomepageTitle
[whamlet |
<p>_{MsgWelcomeHomepage}
<p>
<a href=@{BlogR}>_{MsgSeeArchive}

1]

OrmpepensieM dopmy 7151 100aBIe€HNST HOBBIX 3armviceil. MBI XOTHUM, UTOOBI TIOJIB30BaTe b 3aTl0JTHI
3aro/IOBOK U COZiepyKaHue, a 1aTy CO3/iaHus 3arK1Cy 3aI10/IHUM aBTOMaTUUeCKU C ITOMOLLBI0 ‘getCurrentTime’.
OO6paruTe BHUIMaHHe Ha CTPAHHOBATYI0 MaHEPY BbITTOJTHEHUS IeHCTBUIN BBO/Ia/BhIBOAA: 1ift (1iftIO 0
getCurrentTime). [IpyunHa: anmnavKaThBHbIE GOPMBI He SIB/SIOTCS MOHAZlaMH M TI03TOMY He MOTYT
OBbITH 5K3eMIUIIPaMU Kiiacca MonadI0. BMecTo 3TOro, Mbl HCIOb3yeM 1ift, YTOOBI BBHITIOHUTE /1€H-
CTBUe B HIDKe/eXXaleld MoHaze Handler, u 11ftI0, uTo6bl KOHBEPTHPOBATD [JEWCTBHE BBOJA/BLIBO/A
B fieiicTBue Handler.

entryForm :: Form Entry
entryForm = renderDivs $ Entry
<$> areq textField (fieldSettingsLabel MsgNewEntryTitle) Nothing

<*> 1lift (1iftIO getCurrentTime)
<*> areq nicHtmlField (fieldSettingsLabel MsgNewEntryContent) Nothing

[MomyuyaeM CIIMCOK BCeX 3arvceid U /IS aJMUHUCTPaTopa oToOpaykaeM (opMy CO3/1aHUsI HOBOM 3a-
TIVCH.

getBlogR :: Handler Html
getBlogR = do
muser <- maybeAuth
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entries <- runDB $ selectlList [] [Desc EntryPosted]
(entrywidget, enctype) <- generateFormPost entryForm
defaultLayout $ do
setTitleI MsgBlogArchiveTitle
[whamlet |
$if null entries
<p>_{MsgNoEntries}
$else
<ul>

$forall Entity entryId entry <- entries
<1li>
<a href=@{EntryR entryId}>#{entryTitle entry}

Y Hac ecTb TPH BapvaHTa: I10/Ib30BaTe/lb-aIMUHHCTPATOP BOILIE B CHCTEMY, OOLIUHBIN MOTB30Ba-
TeJb BOILEN B CHCTEMY U TI0/Ib30BaTe b He BOIIEN B CHCTeMy. B TiepBoM ciydae MbI JO/KHBI 0TOOpa-
3UTH (OPMY CO37]aHHS 3arTKcy. Bo BTOPOM MBI HIUero He JiesiaeM. B TpeThbeM Mbl 0TOOpakaeM CChITIKY
[J1s1 BXOZa.

$maybe Entity _ user <- muser
$if isAdmin user
<form method=post enctype=#{enctype}>
N entrywidget}
<div>
<input type=submit value=_{MsgNewEntry}>
$nothing
<p>

<a href=@{AuthR LoginR}>_{MsgLoginToPost}

O6pabarbiBaeM [jo0aBIeHHe HOBOM 3amicy. Mbl He /leflaéM HUKAKOH TPOBEPKK aBTOPU3al[|H, TaK
Kak isAuthorized genaeT 310 3a Hac. Eciiu B popMe 3a/1aHbI KOPPEKTHBIE 3HAUEHMs], Mbl J00aB/IsieM
3anuch B 6a3y ZlaHHBIX W TEPEHATPaB/IseM T0/b30BaTesisl Ha 3Ty 3aluch. B MPOTHBHOM CyYae MbI
MPOCUM TI0JTb30BaTe/Is MONPoOOoBaTh eré pas.

postBlogR :: Handler Html
postBlogR = do
((res, entrywidget), enctype) <- runFormPost entryForm
case res of
FormSuccess entry -> do
entryId <- runDB $ insert entry
setMessagel $ MsgEntryCreated $ entryTitle entry
redirect $ EntryR entryId
_ -> defaultLayout $ do
setTitleI MsgPleaseCorrectEntry
[whamlet |
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<form method=post enctype=#{enctype}>
N entrywidget}
<div>

<input type=submit value=_{MsgNewEntry}>

dopma f1/1s1 KOMMeHTapH1eB, OUeHb MOX0XKasi Ha ent ryForm Boitie. OHa puHKUMaeT EntryID 3amm-
CH, K KOTOPOI OTHOCUTCSI KOMMeHTapui. Vcrionb3ys pure, Mbl BK/IaZblBaeM 3TO 3HauUeHHe B pe3y/ib-
THpYIOLLlee 3HaueHre Comment, He TI03BOJIsIs eMY TOSIBUThCS B creHeprpoBaHHoM HTML.

commentForm :: EntryId -> Form Comment
commentForm entryId = renderDivs $ Comment
<$> pure entryId
<*> 1ift (1liftIO getCurrentTime)
<*> 1ift requireAuthId
<*> areq textField (fieldSettingsLabel MsgCommentName) Nothing
<*> areq textareaField (fieldSettingsLabel MsgCommentText) Nothing

[Toka3biBaeM OTZe/IbHYIO 3aMiCh, KOMMEHTapUH U, J1/1s1 3aperCTPUPOBaHHBIX I0/b30Baresiel, pop-
My 7100aB/IeHsT KOMMEHTapHsL.

getEntryR :: EntryId -> Handler Html
getEntryR entryId = do
(entry, comments) <- runDB $ do
entry <- get404 entryId
comments <- selectList [CommentEntry ==. entryId] [Asc CommentPosted]
return (entry, map entityval comments)
muser <- maybeAuth
(commentWidget, enctype) <-
generateFormPost (commentForm entryId)
defaultLayout $ do
setTitleI $ MsgEntryTitle $ entryTitle entry
[whamlet |
<hi>#{entryTitle entry}
<article>#{entryContent entry}
<section .comments>
<h1>_{MsgCommentsHeading}
$if null comments
<p>_{MsgNoComments}
$else
$forall Comment _entry posted _user name text <- comments
<div .comment>
<span .by>#{name}
<span .at>#{show posted}
<div .content>#{text}
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<section>

<h1>_{MsgAddCommentHeading}
$maybe _ <- muser

<form method=post enctype=#{enctype}>
AN{commentwidget}
<div>
<input type=submit value=_{MsgAddCommentButton}>
$nothing
<p>

<a href=@{AuthR LoginR}>_{MsgLoginToComment}

[Tony4yaem fobaB/sieMblii KOMMeHTapHii.

postEntryR :: EntryId -> Handler Html
postEntryR entryId = do
((res, commentwidget), enctype) <-
runFormPost (commentForm entryId)
case res of
FormSuccess comment -> do
_ <- runDB $ insert comment
setMessagel MsgCommentAdded
redirect $ EntryR entryId
_ -> defaultLayout $ do
setTitleI MsgPleaseCorrectComment
[whamlet |
<form method=post enctype=#{enctype}>
A{commentWidget}
<div>

<input type=submit value=_{MsgAddCommentButton}>

HakoHel1, Haila raBHast GyHKLYS.

main :: IO ()

main = do
-- co3gaém HoBblii nyn
pool <- createSglitePool "blog.db3” 10
- - BbIMO/IHIEM HEOOXOA4UMYI MU PAaLuio
runSqlPersistMPool (runMigration migrateAll) pool
-- co3gaém HoBblli MeHegxep HTTP

manager <- newManager defaultManagerSettings
-- 3anyckaem Hau cepsep
warp 3000 $ Blog pool manager




21. Wiki: pasmeTKa, nogcanTt yata, NCTOUYHUK
COObITUN

JTOT NprMep CBsDKeT BoeIMHO HeCKOJTbKO Pa3/IMyHbIX Hzeil. Mbl HauHéM c roficaiiTa uaTa, 1o3BoJIs-
IOIIIET0 BHE/IPUTh BU/KET YaTa B MOOYIO CTpaHUIly. [I/isl OpraHu3alidii OTIPAaBKY COOBITHI K/THEHTY C
cepBepa OyzeM ucrosnb3oBath API uctounvka coowituil (event source) HTML 5. Bel MoXeTe MOCMOT-
peTb TIOTHYIO BepcHio rnpoekTa Ha caiite FP Haskell Centerll.

21.1. Nopacaiit yata

21.1.1. JaHHble

YToObI ONpe/iesTh MOACANT, HaM CHavyajia HeoOX0[MMO CO3/JaTh THII-OCHOBaHUE [Ijisl M0fcaiTa, TakK
JKe Kak Mbl cfiesiaii Obl 711 00bIYHOTO TipHiokeHust Yesod. B HaiieM ciiydyae, Mbl XOTUM XPaHUTh
KaHaJ/T IJ1 BCeX CO6I>ITI/II‘;1, KOTOphbIe OOJ/IKHBI 6I>IT]> OTTIpaBJ/IeHbI OTAEe/IbHBIM YUaCTHHWKAM 4aTa. By,qu
3TO BBIIVISI/IETh KAaK-TO TaK:

module Chat.Data where

import Control.Concurrent.Chan (Chan)
import Network.wWai.EventSource (ServerEvent)
import Yesod

--- | Tun-ocHoBaHue Hawero nojgcanta. Mel MogaepxvBaeM KaHas COObITUI,

--- KOTOpbIi 6yf4eT COBMECTHO WCMO0/Ib30BaTbCS BCEMU MOAK/MOHEHNAMY .
data Chat = Chat (Chan ServerEvent)

MBI I0/KHBI OTIpeJIe/TUTh MapLIPYThI [/ HAIllero MoficaiiTa B TOM ke Moxysie. Ham motpe6yroT-
sl IBe KOMAHZBL: [Jisl OTIIPABKK HOBOTO COOOLIEHHSI BCEM TI0/1b30BaTe/IsSIM U /1S TIOJTyUeHH s TTOTOKa
Coob1IIeHHH.

mkYesodSubData ”“Chat” [parseRoutes|
/send SendR POST
/recv ReceiveR GET

1]

1https ://www. fpcomplete.com/user/snoyberg/yesod/wiki-markdown-chat-subsite-event-source
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21.1.2. O6paboTUUNKN

Teneps, Korja Mbl OIpeZe/IIN TUII-OCHOBaHKe U MapLIPYThl, Mbl [JO/DKHBI CO3[aTh OT/e/bHbINA MO-
[y/ib, peanusyromyii GyHKIMOHAM nofcaiTa. Mbl Ha30BEM 3TOT MOAY/b Chat, U IMEHHO C HETO MBI
HayHEM paccMaTpyBaTth (PyHKLIMOHMPOBaHUe Mo/ caiTa.

[Mopcaiit ipezicTapssieT cobOM C/I0i MOBEPX HEKOTOPOTO OCHOBHOTO CaiiTa, KOTOPBIM OyZeT mpe/o-
CTaBJIeH TI0JIb30BaTesIeM. B GO/IBILIMHCTBE CiTyvae, MOACAUTY noTpebyeTcs crerupuyeckas uHGopMa-
L[Usi OT OCHOBHOTO CaiiTa. B ciyuae Haillero yara, Mbl XOTHUM, UTOObI OCHOBHOW CalT TIPe0CTaBIIs
MeXaHW3M ayTeHTH(UKaLUK rosb3oBaresieid. [TogcaliTy TpebyeTcst BO3MOXKHOCTb OTNpe/le/TUTh, SIBJIsI-
eTCs JIN TeKyH.[I/Iﬁ T10/1b30Bare/1b ayTEHTI/I(bI/IL[I/IpOBaHHLIM Ha CaﬁTe, U MOJIy4YUTb €ro ums.

Harr cioco6 peasmi3aryiv 3Toi KOHIENLIMY — OTIpeiesieHre KJIacCa THITOB, KOTOPBI MHKAIICY/THUpPYeT
HeobOXoauMy0 (pyHKIIMOHATBHOCTS. JlaBaliTe MOCMOTPHM Ha HAlll KJIacc THIOB YesodChat:

class (Yesod master, RenderMessage master FormMessage)
=> YesodChat master where

getUserName :: HandlerT master IO Text
isLoggedIn :: HandlerT master IO Bool

JTro60ii caliT, KOTOPBIN 3aXOUeT MCMO/b30BaTh HALl YaT, JO/DKEH MPeAoCTaB/IsaTh FK3eMIUIP Kiac-
ca YesodChat. (Hwke yBUanM, KaK c/iesiaTh 3TO TpeboBaHue 00si3aTeibHbIM.) TyT eCTh TTapa HHTepec-
HBIX MOMEHTOB:

* Mpbi gobaBu/IM elé orpaHUYeHUM i Halllero OCHOBHOTO caifTa: TpeloCTaB/IsATh SK3eMILISP
KJ1acca Yesod U pa3pelnTh peHIepHHT coo01ieHuid popM. [TlepBoe M03BOUT HaM UCIIONB30BaTh
defaultlLayout, a BTopoe — CTaHZAPTHbBIE BUKETHI (OPM.

* Belie o TEKCTY, Mbl YaCTEHBKO MCIO/Ib30Bad MOHaAy Handler. [Tomuute, yto Handler —
3TO crieldUUecKuid AJIs1 KaXKJO0ro MPUIoKeHHs1 CHHOHUM Tura HandlerT. Tak Kak mpearno-
jlaraeTcsi, 4to Kofi Oyzer paboTaTh C MHOYKECTBOM DPa3/IMUHBIX MPUIOKEHHH, MBI HCTIO/IB3yeM
nosiHyto hopmy TpaHchopmaropa HandlerT.

Kcratu 0 cuHOHMMe TTia Handler, HaM X0Te/oCh ObI MOTYYHUTh UTO-HUOYIb TT0A00HOe /1S Halllero
nozicaiita. Bompoc: uTo ke U3 cebs MpeJCcTaB/IseT Takasi MOHazia? B ciyyae mogcaiita, Mbl TIOTydaeM
[ZiBa cyiost TpaHcopMaTopoB HandlerT: ofuH [jis Mo/ caiTa, Jpyrow Jjis 0CHOBHOTO caiTa. MbI XOTUM
MOTYYHUTh CUHOHUM, KOTOPBIM paboTaet Jijist F0O0ro OCHOBHOTO CalTa, SB/SIOIIEroCs 3K3eMILISPOM
K/lacca TUNoB YesodChat, uTo NIpUBOAMT K C/IeAYIOIIEMY:

type ChatHandler a =
forall master . YesodChat master =>

HandlerT Chat (HandlerT master IO) a

Temnepn, Korja CTPyKTypa rOTOBA, MPUIILJIO BpeMst HarmucaTh 00paboOTUMKY /IS HAIlero royicaiTa.
Y Hac ecTb /iBa MaplilpyTa: OJUH /il OTIPaBKW COOOILEHUH, APYToM AJif UX rnosyueHus. HauHém c
otnpaeku. Ham Tpebyercs:

* HO]Iy‘-II/ITb HMS T10/1Ib30BaTesiA OTIIPaBUTEJIA COO6H.[EHI/IH.
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* Bribparh coolliieHHe 13 BXOAAIINX MapameTpoB. (Mbl coOMpaeMcs UCIOb30BaTh TTapaMeTPhl
GET 3amnpoca f/1s1 ynpoleHHst KIMeHTCKOro Koja Ajax.)

* 3anMcarh coodiljeHre B KaHai Chan.

Camas 1aBHast XUTPOCTh B 9TOM KO7le — 3Harhb, KOIZla UCI0/Ib30BaTh (yHKIMi0 1ift. [JaBaiiTe mo-
CMOTPUM Ha peasv3aLyio, a 3aTeM 00CyIrUM BCe UCIOb30BaHus QyHKIuM 1ift.

postSendR :: ChatHandler ()
postSendR = do
from <- 1ift getUserName
body <- 1lift $ runInputGet $ ireq textField "message”
Chat chan <- getYesod
1iftIO $ writeChan chan $ ServerEvent Nothing Nothing $ return $
fromText from <> fromText ”:.” <> fromText body

getUserName — 3Ta yHKLUSI, KOTOPYO MbI OTIpe/ie/I/IH BbILLIE B HallleM KJlacce TUIOB YesodChat.
Eciv MBI TOCMOTPUM Ha eé CUTHaTypy, TO YBUAMM, UTO OHAa >XKMBET B MOHafle Handler OCHOBHOTO
caiita. CiiefioBaTe/IbHO, HAM HY)KHO HCIT0/Tb30BaTh 1ift, UTOOBI «TIOAHATE» €& U3 MoficaiTa.

C Bb30BOM (yHKUMM runInputGet geo 06CTOUT HECKOIBLKO TOHbIE. TeopeTHueCKu, Mbl MOTJIA
OBI BHINOMHATE 3Ty (PYHKIMS Kak B MOHA/le ToZcaiiTa, Tak U B MOHaZle OCHOBHOTO caiita. Ho Bcé ke
MBI UCIOMB3yeM 37ech QyHKIMio 1ift mo ofHo# crienyduyeckoil IpuyrHe: MepeBoJbl COOOIIeHUH.
HMcnonb3yst MOHaZy OCHOBHOIO CaiiTa, Mbl I10/lyyaeM BO3MOXXHOCTb I10/1b30BaThCsl OIIpefie/ieHueM 3K-
3eMITIIpa Kjlacca THIOB RenderMessage Jisi OCHOBHOTO caiiTa. JTO Takke OOBSICHSET, 3aueM Ham
orpaHuueHue RenderMessage B ONMCaHUU Kjacca TUIOB YesodChat.

Cnenytomuii nanee Bbi3oB GyHKIMU getYesod He coep>kuT 1ift. OObsicHeHHEe TIPOCTOE: MBI X0-
THM TOTYYNTh TUI-OCHOBAHHE HAIllero MofcaliTa U uepe3 Hero JOCTYH K KaHamy coobrieHudi. Ecu
MbI flobaBuM 1ift, TO MOSYYUM THUTI-OCHOBAaHUeE /i1 OCHOBHOTO CaiiTa. A 3TO He TO, UTO MbI XOTHUM B
JIaHHOM C/y4ae.

[Mocnennss cTpoKa roMeltjaeT coobiieHre B KaHal. Tak Kak 3To JefiCTBHe BBO/Ia/BBIBOZA, MBI HC-
nosb3yeM 1iftI0. Tun ServerEvent BXOJUT B COCTaB MaKeTa wai-eventsource U sBISETCS TeM
CpeJiCTBOM, C TIOMOLIIbIO0 KOTOPOTO MbI peaii3yeM OTIIPaB/isieMble CepBepoM COOOLIeHNs B HallleM MpH-
Mepe.

[Tonyyaroijasi CTOpOHa CTOJIb >Ke MPOoCTa:

getReceiveR :: ChatHandler ()
getReceiveR = do
Chat chan® <- getYesod

chan <- 1iftI0 $ dupChan chan@
sendwWaiApplication $ eventSourceAppChan chan

M-u1 ncronb3yeM (yHKOMIO dupChan, yTo0bI KaXJ0e CoeArHeHVe TI0/IyJano cOOCTBEHHYO KOTIHIO
BHOBb CO3/IaHHBIX COOOIIIeHM. DTO CTaHAAPTHBIM COCo0 CO3[aHus MPOKOBeLaTe/TbHbIX KaHa/IOB
B KOHKYPeHTHbIX (concurrent) mporpammax Ha Haskell. [Tocsiepnyvie Tpu cTpoku Haedi hyHKI[UH BbI-
CTaBJ/IsieT HU3KOYPOBHEBOe TIPHJIOKeHHe U3 NakeTa wai-eventsource Kak o6paboturk Yesod: momy-
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yaeM HeoOpaboTaHHBIH 3aripoc WAL, BBINOJTHSIEM MTPUTIOYKEHHE C STUM 3aliPOCOM U 3aTe€M OTIIPaBJIsSeM
Takoii ke HeobpaboTaHHbIi 0TBeT WAL.

IMpu ucnonb3oBanuu Bepcun WAI < 2.0, B nipearnoc/iejHeli CTpOKe HEOOXOAUMO 3aMEHUTh

BbI30B 1iftI0 Ha BbI30B 1liftResourceT.
Temnepn, Korzia Mbl OTIPe/IeTAIN HalllK (QYHKIMU-00pabOTUMKH, MBI MOXKEM 3aHSITbCS TUCIIETUEPU-

3aiuedl. B 0ObIYHOM TIPUIIOXKEHWH, JUCTieTuepr3aLys obecrieunBaeTcs BbI30BOM (PyHKUUHM mkYesod,
KOTOpasi CO3/1aéT COOTBETCTBYIOIIHMM 3K3eMIUIsIp Kiacca YesodDispatch. [Inist moicaiiToB BCé HEMHO-
0 CJIOKHEe, TaK KaK YaCTO BaM 3aX0UeTCsl HaJIOXKUTh Kakve-HUOyIb OrpaHUUeHHst HA OCHOBHOM CaWT.
ITo3TOMY MBI MCIIO/Ib3yEM CJIe[YIOLINHN [T0X0s;

instance YesodChat master => YesodSubDispatch Chat (HandlerT master IO) where
yesodSubDispatch = $(mkYesodSubDispatch resourcesChat)

MBEI OCTY/TUPYEM, UTO HAIll ITOJCAUT Chat MOXKeT paboTaTh ¢ TFOOBIM OCHOBHBIM CAaTOM, KOTOPBIH
peanu3yeT 3K3eMIUISAp Kiacca YesodChat. 3aTem Mbl ucmionb3yeM ¢yHKIUIO mkYesodSubDispatch
pacimperus Template Haskell gyist reHepaiiyiy Bceit JIOTUKY AUCTIeTYepHU3aLii. XOTs 3TO U HEMHOTO
CJIO’KHee, YeM BLI30B mKYesod, 3aTo 3TOT KOJ| MPefoCTaB/isieT TpeOyeMblii ypoBeHb THOKOCTU U OyzeT
MpaKTUYeCKU WIEHTUYHBIM [Jis1 BCeX TI0fiCalTOB, KOTOPbIe Bbl CTaHeTe fie/aTh.

21.1.3. Bupgxer

Tenepb y Hac eCTh MOMHOCTBIO pabounii mofcaiT yara. [TocieqHuil 371eMeHT, KOTOPBIHA MBI XOTHUM
[00aBUTh B Hally OMOIMOTEKY yara, — 3TO BH/KET, NPeAOCTaB/SIOUMNA (QyHKIIMOHALHOCTh Uara,
JJ1s1 BCTparBaHusl B cTpaHuLibl. OopMUB 3TOT KOJ| B BH/Zle BUKeTa, Mbl CMOYKEM BKJIFOUATh BeCh Tpe-
Oyemsbiii kog HTML, CSS u Javascript kak IOBTOPHO WCII0J/Ib3yeMbIi KOMITOHEHT.

Ham BumpkeT OyzieT TpeboBaTh OfIMH apryMeHT: (hyHKIHIo peobpasoBanus URL ayist mofcaiita Chat
B URL ocHoBHOro caiira. O6ocHOBaHUe C/iefiytoiiee: pa3paboTumrK MPUIOKEHHST MOXKeT [TOMECTUTh
TMoZicaliT yarta B /060M MecTe cBoel cTpykTypbl URL, a BUKeTY TpebyeTcst reHepUpOBaTh Javascript,
KOTOPBIH 10/DKeH yKa3biBaTh Ha KoppekTHble URL. VTak, NpUCTyIyM:

chatwidget :: YesodChat master
=> (Route Chat -> Route master)

-> WidgetT master IO ()
chatwidget toMaster = do

[anee HaM HY>KHO CTeHEepHPOBATh HECKOJILKO HeHTH(HKATOPOB, KOTOPBIE OyeT UCTI0/h30BaTh HALIl
BU/PKeT. Xopolllasi TpaKTHKa — M03BO/UTh Yesod creHeprpoBaTh yHHUKa/bHbIe U eHTH(HUKATOPbI, BMe-
CTO PYYHOTO UX CO3[aHHsI, BO N30e>KaHNe KOJTU3UH C IMEHaMH.

chat <- newIdent -- obpamnswownii div
output <- newIdent -- 3/1eMeHT, rge oTobpaxaiwTcs CO0b6WeHUs

input <- newIdent -- nose nosb30BaTe/IbCKOro BBOAA

U Temeph HaM HY)XHO TIPOBEPHUTH, BBITIOJHWI JIA M10JIb30BaTe/Ib BXOJ, Ha CAWT, UCTIONb3YS (YyHK-
om0 isLoggedIn 13 Hamero kiacca TarnoB YesodChat. Tak Kak Mbl HAXOAMMCS B MOHazie Widget, a
GbyHKIMS )KUBET B MOHaJe Handler, He0OXOMMO MCIO/L30BaTh GyHKIMIO handlerTowidget.

Tekct oxupaer 06-
HOBJIEHUSI:  BMECTO
TPEX CTPOK, Temephb
ofHa, 1 WAI Bepcuu
3.0
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ili <- handlerTowWidget isLoggedIn -- npoBepuUTb, BbINOAHUAN /1N Mbl BXO4

Eciu nmosnb30Baresns 3amén Ha caifT, MbI XOTUM 0TOOpa3uTh O/10K 4ata, J00aBUTE eMy CTWIIS, WC-
none3ys CSS, U cAenaTb MHTEPAKTUBHBIM C MOMOIIBIO Javascript. OTo G0o/bIIell YacTbi0 KITMeHTCKUH
KO/I, 3aBEépHYThIN B Widget:

if ili
then do
-- BXog BbINO/IHEH: [0Ka3aTb BUAXET
[whamlet |
<div ##{chat}>
<h2>Chat

<div ##{output}>
<input ##{input} type=text placeholder="Beegute,[
coobuweHne”>
1]
-- HemHoro CSS
towidget [lucius|

##{chat} {
position: absolute;
top: 2em;
right: 2em;

}

##{output} {
width: 200px;
height: 300px;
border: 1px solid #999;
overflow: auto;

]
-- W Tenepb BOT Takoi Javascript
towidgetBody [julius]|
// HacTpoum NpuUHUMaKLWYI CTOPOHY
var output = document.getElementById(#{toJSON output});
var src = new EventSource(”@{toMaster ReceiveR}");
src.onmessage = function(msg) {
// JTa OyHKuMA 6yaeT Bbi3BaHa A7 Kax4oro HOBOro coobweHus.
var p = document.createElement(”p”);
p.appendChild(document.createTextNode(msg.data));
output.appendChild(p);

// A Tenepb NPOKpPYyTWM BHU3 B ob6pamnsoweMm div Tak, 4TOO6H [
ObI/I0 BUAHO
// nocnepHee coob6ueHne.
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output.scrollTop = output.scrollHeight;
}

// HacTpoum OTnpaB/siowylw CTOPOHY: OTNpaBnATb coobuweHne 4vepes [
Ajax Bcakui pas,
// Korga nonb3oBaTenb HaxumaeT Enter.
var input = document.getElementById(#{toJSON input});
input.onkeyup = function(event) {
var keycode = (event.keyCode ? event.keyCode : [
event.which);

if (keycode == ’13’) {
var xhr = new XMLHttpRequest();
var val = input.value;
input.value = "”;
var params = "?message=" + encodeURI(val);
xhr.open(”POST”, "@{toMaster_ SendR}” + params);
xhr.send(null);

U, HaKOHell, eC/IU I0/Ib30BaTe/Ib He BBIITOJTHWU/I BXO/], MBI IIDOCHUM €ro cie/aThb 3TO, YyTOOBI MO/IB30-
BaTbCs YaTOM.

else do
-- [Monib30oBaTe/lb He BbLINO/IHWUA BX04, BbigaTb 06 3TOM COOOUEHME.
master <- getYesod
[whamlet |
<p>

Bbl JO/MKHbI #
$maybe ar <- authRoute master
<a href=@{ar}>BbiNoONHNTbL BXOA,
$nothing
BbINO/THUTb BXOA,
\ 4TOGbL BOCMONbL30BATbLCSH 4YaTOM.

21.2. OcHOBHOM caiT

21.2.1. JaHHbIe

Tenepb MbI MOYKEM TI€PEITH K HAITMCAHKIO OCHOBHOTO TIPH/IOKEHVsSI. JTO NIPIJIO’KeHHe OyeT BKITIO-
yaTh MOJCANUT yaTa ¥ BUKU. [lepBoe, ¢ ueM MbI JO/KHBI OTIPeIe/IUThCS, — KaK XPaHUTb COAEP)KUMOe
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BUKU. OOBIUHO [|/I51 3TOTO HUCIIO/TB3YIOT KaKoe-HUOY/Ib TOCTOSHHOE XPaHWJIUIIE JaHHBIX. MBI 17151 TIpo-
CTOTHI OyZieM BCE XpaHHUTh B MaMATH. Kaxkast CTpaHuIa BUKH UIeHTHOUIIUPYETCst CIIUCKOM UMEH, [i1st
COZIEPKMMOT0 OTPAHUYUMCS TEKCTOM. B HTore, Halll TUI-OCHOBAHHUE MTPUMET BH;

data App = App
{ getChat :: Chat

, wikiContent :: I.IORef (Map.Map [Text] Text)
}

Teneps onuieM Halllyd MapLIPyThI:

mkYesod "App” [parseRoutes|

/ HomeR GET - - A[OMaWHAS cTpaHuya

/wiki/*Texts WikiR GET POST -- obpaTuTe BHUMAHWE Ha KOMMNOHEHT A/ [
nepapxum BUKU

/chat ChatR Chat getChat -- nogcaiTt 4yarta
/auth AuthR Auth getAuth -- nogcaiT aBTopu3lauuu
]

21.2.2. 3K3eMNASAPbI KSIaCCOB TUMOB

Ham motpebyeTcsi BHeCTH [Ba M3MeHEHMsI B 3K3eMIUISIP 110 YMOTUYaHHIO [yis Kiacca Yesod. Bo-
MEePBBIX, MBI XOTUM /100aBUTb peanu3auuio GyHKIMU authRoute, YTOOBI HAIl YaT MOT KOPPEKTHO
0TOOpa3wTh CCBHIJIKY /IS BXOZAA Ha CalT. Bo-BTOPBIX, MBI TiepeonipeiesiuM ¢yHKIHo defaultlayout.
IMoMUMO CCBITOK /IS BXOZA Ha CalT U BBIXOJA C Hero, Halla (GyHKUus OyeT Z00aB/sITh BUKET Uara

Ha KaK/Iy10 CTPaHMULLY.

instance Yesod App where
authRoute _ = Just $ AuthR LoginR -- nony4aem pabouyio CCbiIKY A/7151 BX04a
-- Hawa ¢yHkuma defaultLayout 6ygeT [06aBAATHL BUAXET 4YaTa Ha Kaxayw
-- cTpaHuyy. Takxe BBepxXy CTpaHuLbl [obas/isieM CChiIKU A4/11 BX0ga/Bbixojga
defaultLayout widget = do
pc <- widgetToPageContent $ do
widget
chatwidget ChatR
mmsg <- getMessage
giveUrlRenderer
[hamlet |
$doctype 5
<html>
<head>
<title>#{pageTitle pc}
N{pageHead pc}
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<body>
$maybe msg <- mmsg
<div .message>#{msg}

<nav>
<a href=@{AuthR LoginR}>BoiiTu
\ | #

<a href=@{AuthR LogoutR}>BbliTK
N{pageBody pc}

Tak Kak MbI UCITI0/Tb3yeM MO/ICalT yaTa, Mbl [JO/DKHBI OTIpe/leIiTh 3K3eMILIsIp Kiaacca YesodChat.

instance YesodChat App where
getUserName = do
muid <- maybeAuthId
case muid of
Nothing -> do

setMessage "HeBownu Ha cant”
redirect $ AuthR LoginR
Just uid -> return uid
isLoggedIn = do
ma <- maybeAuthId
return $ maybe False (const True) ma

Ik3eMIIsIphI Ky1accoB YesodAuth u RenderMessage, Tak »ke Kak ¥ 00pabOTUMK oMaliiHel cTpa-
HULIBI, B L]eJIOM OYEBUHBI:

-- OTHOCUTE/IbHO CTaHAapTHbIFi 3K3emrnisap YesodAuth. Bypem ucnosb30BaThb QUKTUBHLIA
-- naarvH aBTopu3aumn, TaK YTO Bbl CMOXETE MCMOo/b30BaTb J/I060€ WUMS 0 Xe/aHuio,
-- KOTopoe b6yaeT coxpaHeHo Kak AuthId.
instance YesodAuth App where

type AuthId App = Text

authPlugins _ = [authDummy]

loginDest _ = HomeR

logoutDest _ = HomeR

getAuthId = return . Just . credsIdent

authHttpManager = error "authHttpManager” -- authDummy He wcnosb3yeT

maybeAuthId = lookupSession ”_ID”

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage

-- Hnyero ocobeHHOro, npocTo faém CCb/IKY Ha KOPEHb BUKU

getHomeR :: Handler Html

getHomeR = defaultLayout
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[whamlet |
<p>flobpo noxanosaTb Ha Buku!
<p>

<a href=@{wikiRoot}>Ha4ano

]

where
wikiRoot = WikiR []

21.2.3. O6paboOTUNKN BUKN

Temnepsb camoe BpeMsl Harvcath 06pabOTUMKY 3anpocoB Ay Buku: GET /151 moKa3a CTpaHUIbl U
POST pyist o6HoBIeHMs1. Takxke orpezenrM QyHKIHIO wikiForm /s MCIoib30BaHUS B 000MX 06pa-
OoTuMKax.

-- ®opma [/ MOSyHeHUs1 COLEPXUMOro BUKU

wikiForm :: Maybe Textarea -> Html -> MForm Handler (FormResult Textarea, [
widget)

wikiForm mtext = renderDivs $ areq textareaField "TekcT_cTpaHuup” mtext

-- [loka3bsiBaem cTpaHuly BUKU U GOpMYy A/ PEefaKTUPOBaHUA
getwWikiR :: [Text] -> Handler Html
getWikiR page = do
-- Mony4aem CCbI/IKY Ha XpaHwivue CO[epxumMoro
icontent <- fmap wikiContent getYesod

-- Yutaem cogepxumoe no cceusike And read the map from inside the reference
content <- 1iftI0O $ I.readIORef icontent

-- Wem cogepxumoe TeKylwer CTpaHuubl, ec/iu umeeTcs
let mtext = Map.lookup page content

-- Co3gaém Qopmy C TeKyWwuM COAEPXUMbIM B BUAE WUCXOAHOIO 3HAYEHUS
-- 3ameTbTe, Mbl UCMO/IL3YyeEM 06EPTKYy Textarea fn15 nonyvyeHus Tera <textarea>
(form, _) <- generateFormPost $ wikiForm $ fmap Textarea mtext
defaultLayout $ do
case mtext of
-- Cyutaem, 4TO BBOJ B ¢popmaTe markdown. B rnakete markdown
-- pea/in3oBaH MexaHu3M 3auuThl OT XSS
Just text -> towidget $ markdown def $ TL.fromStrict text
Nothing -> [whamlet|<p>CTpaHuua ewé He cywecTtByeT]|]
[whamlet |
<h2>Edit page
<form method=post>
AN form}
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<div>
<input type=submit>

1]

-- [lonyyaem oTnpaB/ieHHYw CTpaHuyy v 06HOB/IEHHOE COfepxumoe
postWikiR :: [Text] -> Handler Html
postwWikiR page = do
icontent <- fmap wikiContent getYesod
content <- 1iftI0O $ I.readIORef icontent
let mtext = Map.lookup page content
((res, form), _) <- runFormPost $ wikiForm $ fmap Textarea mtext
case res of
FormSuccess (Textarea t) -> do
1iftI0 $ I.atomicModifyIORef icontent $
\m -> (Map.insert page t m, ())
setMessage ”CTpaHuya_ob6HOBNeHa”
redirect $ WikiR page
_ -> defaultLayout
[whamlet |
<form method=post>
AN form}
<div>

<input type=submit>

21.2.4. 3anyck

HakoHel], MbI TOTOBBI K 3aIyCKy HaIllero TPIJIOXKeHHUsI. B oTure oT OOMBIIMHCTBA MPebIAYIINIX
MIPYMEPOB B 3TOU KHUTH, TeTlepb HaM HaJ0 BLITIO/THATh HACTOSAIIYIO MHULMAMA3aLHIo B GyHKLUKM main.
s mopicaiita Chat TpebyeTcst cO3aHHBIN MyCTOM KaHas Chan, U emjé TpeOyeTcst u3MeHsieMasl Tiepe-
MeHHas (mutable variable) 17151 xpaHeHUsI COeP>KUMOT0 BUKU. Kak TOJIEKO OHM Y HAaC eCTb, MbI CO371aéM
3HaueHye TUIa App U repefaém ero GyHKLUU warp.

main :: IO ()

main = do
-- Co3pgaém KaHasn cobbiTuii cepsepa
chan <- newChan

-- W3Ha4yanbHO nycTas 6a3a faHHbIX A/151 CTPaHuLy BUKU
icontent <- I.newIORef Map.empty

-- 3anycka Hawe npuioxeHne
warpEnv App
{ getChat = Chat chan



246 I'maBa 21. Wiki: pa3meTka, mofcaiT yaTa, UCTOUHUK COOBITHIA

, wikiContent = icontent

}

21.3. BbiBOAbI

DTOT pUMep ITPOAEMOHCTPHPOBAT CO3laHNe HeTPUBHAIBLHOTO MoZicaiita. HeKoTopble BasKHBIE U3Y-
YeHHbIE MOMEHTBI: MCIIO/Ib30BaHHe KJ/IaCCOB TUIIOB JJIsl BHIDA)KEHHsI OTPaHUUeHNH, HaK/1aJblBaeMbIX
Ha OCHOBHOM CaMT; croco0 BBIMOTHEHHS WHULMAIM3ALUH B GYHKIMK main; Wcmonb30BaHUe (YHK-
uu 1ift, mo3possitoltieli HaM paboTaTh B KOHTEKCTE KakK MO/icaiiTa, TaK U OCHOBHOTO CalTa.

Ecim BBI HitieTe crioco0, Kak MPOBEPUTH CBOU HaBLIKU CO3/IaHUSI TIO/[CATOB, s ObI TOPEKOMEHZA0BA
BaM U3MEHUTb TIPUMeEp U [epeMeCTUTb KOJ] BUKH B COOCTBEHHBIH MOJCAHT.



22. JSON BeG-cepBUC

[HagaiiTe co3gaayum mpocToii BeOG-cepBUC: OH OyaeT nmpuHMMaTth 3arnpoc B ¢popmare JSON U B HEM
JKe OT/HaBaTh OTBeT. Mbl HarnuieM cepBep Ha WAI/Warp, a kimeHT — ¢ omotbto http-conduit. Mbt
OyzeM ucronp30Bath aeson it pasbopa JSON u ero orobpaxkeHusi. Mbl Takke MOIIM ObI HAMUCATh
cepBep ¥ Ha Yesod, HO /ijIst TAKOTO ITPOCTOTO MpHMepa OoJbIie BO3MOXKHOCTH Yesod HEMHOTOe HaM
JatoT.

22.1. CepBep

WALI ucrnionb3yeT naket conduit, uTo6el 06pabarkiBaTh Tela MOTOKOBBIX 3alIPOCOB, U 3¢ deKTHB-
HO (opMHUpyeT OTBeThI TIPH MOMOLI blaze-builder. aeson ucronb3yet attoparsec s pa3bopa
TEeKCTa; UCI0/b3ys attoparsec-conduit Mbl NoaydaeM npocroe B3aumozeiictsue ¢ WAL B urore
KO/I, BBITVIAAUT CIeAYIONIM 00pa3om:

{-# LANGUAGE OverloadedStrings #-}

import Control.Exception (SomeException)

import Control.Exception.Lifted (handle)

import Control.Monad.IO.Class (1iftIo)

import Data.Aeson (value, encode, object, (.=))
import Data.Aeson.Parser (json)

import Data.ByteString (ByteString)

import Data.Conduit ((%$%))

import Data.Conduit.Attoparsec (sinkParser)

import Network.HTTP.Types (status200, status400)

import Network.wai (Application, Response, responseLBS)
import Network.wai.Conduit (sourceRequestBody)

import Network.wWai.Handler.Warp (run)

main :: IO ()
main = run 3000 app

app :: Application
app req sendResponse = handle (sendResponse . invalidJson) $ do
value <- sourceRequestBody req $$ sinkParser json
newValue <- 1iftI0O $ modValue value
sendResponse $ responseLBS
status200
[("Content-Type”, "application/json”)]
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$ encode newValue

invalidJson :: SomeException -> Response
invalidJson ex = responselLBS
status400

[("Content-Type”, "application/json”)]
$ encode $ object
[ ("message” .= show ex)

]

-- BusHec-n0ruka 6y[eT HaxoAuTbCs B 3TOH QYHKUMM
modValue :: Value -> IO Value
modValue = return

json-server.hs

22.2. KnvueHT

http-conduit 6bUT HaMKCaH Kak COMyTCTBYOL[UM KOMITOHEHT K WAL OH Tak>ke UCToib3yeT conduit
Y blaze-builder moBcemMecTHO, UTO O3HauyaeT, UTO MbI TAK)Ke TOy4YaeM IPOCTOe B3aUMOZeNHCTBHe
c aeson. Heckoyibko KOMMeHTapUeB /I TeX, KTO ellé He 3HakKoM C http-conduit:

* Manager ympaBisieT OTKPBITBIMH COeJMHEeHUsIMH TaKUM 00pa3oM, UTO ITOBTOPHLIE 3aMpPOCHI K
TOMY Ke CepBepy UCIO/IB3YIOT TO JKe camoe coerHeHue. Yallle BCero Bam rnotpedyeTcst UCosb-
30BaTh GYHKIMIO WithManager /s CO3aHust ¥ OUHMCTKYA Manager, oToMy Kak oHa 6e3omacHa
10 OTHOLLIEHUIO K UCK/IIOYEHUSIM.

* Hawm HeoOxoAuMOo 3HaTh pa3Mep TeJia 3arpoca, KOTOPbIi MbI He MOXKEM OTIpe/Ie/TUTh HarlpsSMY0
u3 Builder. BmecTo 3TOr0 MBI peobpasyem Builder K ieHMBOMY ByteString u Gepém pas-
Mep U3 Hero.

* EcTb HeCcKo/bKO pa3nMuHbIX (PyHKLMM /11 MHULManu3aluy 3arnpoca. Mbl ucrions3yeM http,
KOTOpast [103BOJIsSIeT HaM T10/Ty4aTh PSIMOL JIOCTYTI K MOTOKY AaHHbIX. EcTh 1 ApyTue, 6oiee BbI-
COKOYPOBHeBble (PyHKLIMM (Hanpumep, ht tpLbs), KOTopble 03BOJIAIOT UTHOPHUPOBATh BOIIPOCHI
C UCTOYHUKAMHU U [Jal0T BO3MOXKHOCTB TIO/IYYUTh HAPSIMYIO TeJ0 L{ETUKOM.

{-# LANGUAGE OverloadedStrings #-}

import Control.Monad.I0.Class (1iftIO)

import Data.Aeson (value (Object, String))
import Data.Aeson (encode, object, (.=))
import Data.Aeson.Parser (json)

import Data.Conduit (($$+-))

import Data.Conduit.Attoparsec (sinkParser)



22.2. Kmuent 249

import Network.HTTP.Conduit (RequestBody (RequestBodyLBS),
Response (..), http, method, [

parseurl,
requestBody, withManager)

main :: IO ()
main = withManager $ \manager -> do
value <- 1iftIO makeValue
-- Ham Hago 3HaThb pa3mep Tesa 3arnpoca, Mo3ToMmy rpeobpasyem ero K
-- ByteString
let valueBS = encode value
req’ <- 1liftIO $ parseUrl "http://localhost:3000/”
let req = req’ { method = "POST”, requestBody = RequestBodyLBS valueBS }
res <- http req manager
resValue <- responseBody res $$+- sinkParser json
1iftI0O $ handleResponse resValue

-- ®yHUMS BU3HEC-/I0rMKU MNPUIOKEHNSA, co3jawwas 3HadyeHue g/8 3arnpoca
makevValue :: IO Value
makeValue = return $ object

[ ("foo” .= ("bar” :: String))

]

-- @QyHKUus 6uU3Hec-710ruKku MpuaoxeHns, obpabaTbviBawwas oTBeT OT cepBepa
handleResponse :: Value -> IO ()
handleResponse = print

json-client.hs



23. MONHOTEKCTOBbIN MOUCK C UCNOJIb30BaHNEM
Sphinx

Sphinx — 3TO CepBep MOJIHOTEKCTOBOTO MOMCKa, b/1aroiapsi KOTOPOMY PeasiM30BaH MOUCK Ha MHO-
rux caiTax. Koz, HeoOXoauMbIi 171t iHTerpauyu Sphinx u Yesod 10BO/TBHO KPaToOK, HO, B TO JKe BPeMS,
OH 3aTparvMBaeT HeCKOJIbKO HETIPOCThIX MOMEHTOB, a TIOTOMY SIB/IIETCST ITPEeKPACHOH WLTIOCTpariuel To-
T0, KaK MCIO/Ib30BaTh HEKOTOPbIE JieTald BHYTPEHHETO yCTpokcTBa Yesod.

[To cymjecTBy HaM TIPeICTOUT peayi30BaTh TPH BeIlU:

° COXpaHEHI/Ie [AAHHBIX, 10 KOTOPBIM MBI XOTe/I’ OBl BECTH TIOMCK. ,HJ'IH 3TOT'0 MCIT0/Ib3yeTCs O0-
BOJILHO He3aTel/TUBbIT KOO Persistent, 1 MbI He GYAEM HO,E[pOﬁHO OCTaHaB/IMBATbECA HAa 3TOM MO-
MeHTe.

» Ioctyn u3 Yesod k pesynsratam rovcka Sphinx. Ha camom fiene, 6arozapsi makeTy sphinxg,
3TO JOBOJIBHO MPOCTO.

« IlpenocTaBneHue cofepKMMOro OKYMeHTOB cepBepy Sphinx. BoT rie npoucxoist UHTepecHble
Bemy! Brl y3HaeTe, Kak HarpsiMyto 1iepeZiaBaTb KOHTEHT M3 0a3bl JaHHBIX HarpsiMyto B XML,
KOTODBIi 3aTeM I1epe/iaéTcsl KIKeHTY.

[MonHbIH Ko TpuMepa MOXKHO 1ocMoTpeTh B FP Haskell Centerf.

23.1. YctaHoBKa Sphinx

B ommiurie ot G0BIIMHCTBA APYTHX MIPUMEPOB, 34eCh /sl Hayaja HaM MoTpe6yeTcst HaCTPOUTh U
3anyctuTh cepBep Sphinx. I He cobuparock 3aTparuBath Bce ocobeHHOCTH Sphinx, oTuacTH, moToMy
YTO OHU He OTHOCSTCS K Jiely, HO B OCHOBHOM — IIOTOMY UTO $1 la/ieKo He 3KCIepT B Sphinx.

Sphinx rpegocTap/seT TpX OCHOBHBIX IIporpamMMel. [leMoH searchd HerocpeZCTBEHHO IPUHUMAaeT
3ampockl OT KKMeHTa (B JaHHOM C/lyyae — Halllero BeOG-MPUIOKeHHsT) U BO3BpALaeT pe3ysibTar Mo-
ucka. ITporpamma indexer obOpabaTbiBaeT AOKYMEHTHI U CO3[aET WHAEKC TIOMCKA. YTUIUTa search
TipeZiHa3HaueHa J/isl 0T/1a/jKH, OHa M0ChlIaeT MPOCThIe TOWCKOBbIE 3arpockl cepepy Sphinx.

Hactpoiiku Sphinx cozmepskart ABa BaKHBIX TapaMeTpa — MCTOYHUK (source) v uHAekc (index). T1a-
pamMeTp source yKa3biBaeT Sphinx, 0TKyza cjieyeT CUuThIBaTh MHPOPMaLMIO 0 foKyMeHTax. [Togaep-
JKUBaeTcs Kak rpsimoe ureHue u3 MySQL u PostgreSQL, Tak u ucrons3oBanre XML-dopmara, us-
BeCTHOro Kak xmlpipe2. ViM MBI ¥ BOCIO/Ib3yeMcsi. DTO He TOJIBKO [acT THUOKOCTh B IlaHe BbIOOpa
Persistent-63keH/10B, HO U TIPOAEMOHCTPUPYET HEKOTOPLIE MOIIIHbIE KOHLEIUN Yesod.

1http ://sphinxsearch.com/
2http ://hackage.haskell.org/package/sphinx
3https ://www. fpcomplete.com/user/snoyberg/yesod/case-study-sphinx
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Bropotii BaykHBIM mapameTp — 3T0 index. Sphinx mMoskeT nmoajep>kKuBaTh HeCKOIBKO WHAEKCOB OJHO-
BPEMEHHO, UTO M03BOJIsIeT OPraHU30BaTh MOUCK /s HECKOJIBKUX CJTY>KO C TIOMOLLBIO OTHOTO CepBepa.
Kaxxgomy mapamerpy index COOTBETCTBYET IapaMeTp SOUrce, orpe/e/isiOui, OTKyZa OpaTh JaHHbIe.

Hamie npunoxenue Oyznet npegoctapisaTh creluanbhbeiii URL (/search/xmlpipe) anist renepaiyu
XML-¢atina ans Sphinx, KoTopeiii U OyzeT nepefaBathes B indexer. B KoHGMUTypaloHHBIN (aii
Sphinx cniegyer nporucars cieayroiee:

source searcher_src

{
type = xmlpipe2
xmlpipe_command = curl http://localhost:3000/search/xmlpipe

}

index searcher

{
source = searcher_src
path = /var/data/searcher
docinfo = extern
charset_type = utf-8

}

searchd

{

listen = 9312
pid_file = /var/run/sphinxsearch/searchd.pid

YT0OBI TOCTPOUTE MH/IEKC, HEOOXOAUMO 3amyCTUTh indexer searcher. OueBHHO, 3TO He Oyner
paboTarh, TIOKa MbI He 3aITyCTUM Hallle puiokeHue. B paboueil Bepcuu caiita, 3Ty KOMaHAY Cleayet
3aIyCKaTh [epHOJIUYeCKH C TIOMOIIBI0 crontab, UToObI MHAEKC PeTyspHO 0OHOBIISIICS.

23.2. basoBas HacTpoiika Yesod

Co3gaaum HoBoe Yesod-ripunoxeHre. Ham moHazo6uTcs ogHa Tabsmija B 6a3e JaHHBIX Jjis1 XpaHe-
HUsL IOKYMEHTOB, KOTOPbIE OYIyT COCTOATH U3 3arojioBKa U TeKCTa. DTy Tabyuiy Mbl OyZieM XpaHUTh
B SQLite. Co3maiM MapIIpyThl [jIst TIOUCKA, 100aB/ieHrsl ¥ MPOCMOTPA JOKYMEHTOB, a TaKXKe [iJIs
reHepatiuy xmlpipe-¢aiina ass Sphinx.

share [mkPersist sqlSettings, mkMigrate ”migrateAll”] [persistLowerCase|
Doc

title Text

content Textarea
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data Searcher = Searcher
{ connPool :: ConnectionPool

}

mkYesod "Searcher” [parseRoutes|
/ HomeR GET

/doc/#DocId DocR GET

/add-doc AddDocR POST

/search SearchR GET
/search/xmlpipe XmlpipeR GET

1]

instance Yesod Searcher

instance YesodPersist Searcher where
type YesodPersistBackend Searcher = SqlPersistT

runDB action = do
Searcher pool <- getYesod
runsSqlPool action pool

instance YesodPersistRunner Searcher where -- see below
getDBRunner = defaultGetDBRunner connPool

instance RenderMessage Searcher FormMessage where
renderMessage _ _ = defaultFormMessage

Haperoch, BCE 3T0 10/DKHO OBITH yyKe 3HAKOMBIM Ha IaHHbIM MOMeHT. HoBoOe TO/TbKO 0fIHO — OTIpefie-
JieHre 3K3eMIUIsipa Kjiacca TUTIOB YesodPersistRunner. 3TOT THII K/1IaCCOB HEOOXOUM [Jisi CO3TaHUsI
TOTOKOBBIX OTBETOB OT 0a3bl JAaHHBIX. Peanu3alus o ymonuanus (defaultGetDBRuUnner) MoAXoqUT
TIOYTH BCETAa.

[anee Mbl oripefienuM iBe (pOpMBI — OZHY [JI51 CO3[aHMs JOKYMEeHTa U OfHY AJIs TIOMCKa:

addDocForm :: Html -> MForm Handler (FormResult Doc, Widget)
addDocForm = renderTable $ Doc

<$> areq textField "Title” Nothing

<*> areq textareaField "Contents” Nothing

searchForm :: Html -> MForm Handler (FormResult Text, Widget)
searchForm = renderDivs $ areq (searchField True) "Query” Nothing

[Tepemaua nmapameTpa True B GyHKIUIO searchField obecreunBaeT aBTOMATHUECKYHO YCTaHOBKY
(oKyca Ha I1oJie BBOJia [P 3arpy3ke cTpaHuIbl. HakoHel], 00bsiBsieM 00pabOTUYMKY /11T T/IaBHOM CTpa-
HUIIBI (Ha Helt oTobparkatoTcst HOpMbI 00aB/I€HHS U TIOMCKA JOKYMEHTOB), a TAK)Ke /11 0TOOpakeHH st
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1 00aB/ieHUs JOKyMeHTa:

getHomeR :: Handler Html
getHomeR = do
docCount <- runDB $ count ([] :: [Filter Doc])
((_, docwWidget), _) <- runFormPost addDocForm
((_, searchwidget), _) <- runFormGet searchForm
let docs = if docCount ==
then "There_is currently 1, document.”

else "Thereparecurrently” ++ show docCount ++ “ ,documents.”

defaultLayout
[whamlet |
<p>Welcome to the search application. #{docs}
<form method=post action=@{AddDocR}>
<table>
N{docwidget}
<tr>
<td colspan=3>
<input type=submit value="Add_document”>
<form method=get action=@{SearchR}>
N{searchwidget}
<input type=submit value=Search>

]

postAddDocR :: Handler Html
postAddDocR = do
((res, docwidget), _) <- runFormPost addDocForm
case res of
FormSuccess doc -> do
docid <- runDB $ insert doc
setMessage "Document added”
redirect $ DocR docid
_ -> defaultLayout

[whamlet |
<form method=post action=@{AddDocR}>
<table>
AN{docwidget}
<tr>
<td colspan=3>
<input type=submit value="Add_document”>

]

getDocR :: DocId -> Handler Html
getDocR docid = do
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doc <- runDB $ get404 docid
defaultLayout
[whamlet |
<hi>#{docTitle doc}
<div .content>#{docContent doc}

]

23.3. NMowuck

Tenepn, Kor/ia Mbl pa306payCch CO BCel pYyTHHOM, 3alMEMCST HEITOCPe/ICTBEHHO MOorcKoM. Ham roHa-
I0BSATCS TPU BelLU il 0TOOpa)KeHHs pe3y/IbTaToOB MOMCKA: UeHTH(HUKATOP JOKYMEHTa, K KOTOPOMY
OTHOCHTCSI KOHKPEeTHasi CTPOKa, 3ar0JI0OBOK 3TOTO JJOKYMEHTa, a TakKe BBI/Iep)KKa. BeIiepyKKu Tpes-
CTaB/IAIOT COBOM BhIIENeHHbIE YUaCTKM JOKYMEHTa, COZiepKalijie IOUCKOBBIif 3ampoc (puc. 23.1)).

Query| IR X

Results

United States Constitution

... Departments. The President shall have Power to fill up all Vacancies ... people. Amendment
11 The Judicial power of the United States shall ... jurisdiction. 2. Congress shall have power to
enforce this article by ... . 5. The Congress shall have power to enforce, by appropriate
legislation ...

Declaration of Independence

... of and superior to civil power. He has combined with others ... , and declaring themselves
invested with power to legislate for us in ... independent states, they have full power to levy war,
conclude peace ...

Puc. 23.1.: Pe3ynbrar novcka

[laBaiiTe HAUHEM C OTpe/ie/ieHUs TUIIA JaHHBIX Result:

data Result = Result
{ resultId :: DocId
resultTitle i Text

resultExcerpt :: Html

Teneps B3VIsTHEM Ha 00PabOTUKK 3arpoca ToKcKa:

[getSearchR :: Handler Html ]
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getSearchR = do
((formRes, searchwWidget), _) <- runFormGet searchForm
searchResults <-
case formRes of
FormSuccess qstring -> getResults qstring
_ -> return []
defaultLayout $ do

towidget
[lucius]|
.excerpt {
color: green; font-style: italic
}
.match {
background-color: yellow;
}
1]
[whamlet |
<form method=get action=@{SearchR}>
N{searchwidget}

<input type=submit value=Search>
$if not $ null searchResults
<h1>Results
$forall result <- searchResults
<div .result>
<a href=@{DocR $ resultId result}>#{resultTitle [
result}

<div .excerpt>#{resultExcerpt result}

]

Huuero Bosiie6HOTO 371€Ch He MPOUCXOUT: MBI IPOCTO IOJIaraeMcst Ha sear chForm, 00bsIBIeHHY0
BhIllIe, U elllé HeoObsiB/IeHHYI0 getResults. Dta (yHKLYMS IPOCTO IPUHUMAET CTPOKY C TIOMCKOBBIM
3aIpoCOM U BO3BpalllaeT CIIMCOK pe3y/bTaToB. 3[ech Mbl BIlepBble B3auMogelicTByeM ¢ API cepsepa
Sphinx. Ms1 GyzeM ucIonb30Bath ABe GYHKOUW: query OyzeT BO3BpallaTh CIMCOK COBMAZEeHUH, a
buildExcerpts — BblJe/ieHHbIe OTPbIBKK. CHauasa pa3bepém QyHKIUI0 getResults

getResults :: Text -> Handler [Result]
getResults gstring = do
sphinxRes’ <- 1iftI0 $ S.query config "searcher” $ T.unpack qstring
case sphinxRes’ of
ST.0k sphinxRes -> do
let docids = map (Key . PersistInt64 . ST.documentId) $ [
ST.matches sphinxRes
fmap catMaybes $ runDB $ forM docids $ \docid -> do
mdoc <- get docid
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case mdoc of
Nothing -> return Nothing
Just doc -> 1liftIO $ Just <$> getResult docid doc gstring
_ -> error $ show sphinxRes’

where
config = S.defaultConfig
{ S.port = 9312
, S.mode = ST.Any
}

OyHKIMS query MPUHUMAaEeT TPU apryMeHTa: TlapaMeTpbl KOHGUTypaLiH, CTPOKY C UIMeHeM UHAEK-
ca, 0 KOTOpOMY Oy/ZleT TIPOM3BOJIMTLCS TIOMCK («searcher» B HaIlleM ciydae), U MIOUCKOBBIN 3arpoc.
DyHKLYS BO3BPALllaeT CIUCOK UAeHTU(HHUKATOPOB JOKYMEHTOB, COZiepKall{iX UCKOMYIO CTPOKY. 37ech
€CTb HeOOJIbIIIast XUTPOCTh, CBSI3aHHAS C TeM, UTO BO3BpalljaeMble HIeHTH(HUKATOPEI IMEOT THM Int 64,
B TO BpeMs Kak Ham HyxeH DocId. Brarogaps tomy, uto SQL-63KeHzbl Persistent HCMOMb3YIOT
KOHCTPYKTOp PersistInt64 s ueHTU(hHKATOPOB, MBI CMOYKEM TIOJYUUTh TpeOyeMble 3HAUeHus,
mpocTo 00epHYB UX COOTBETCTBYIOIIUM 00pa30M.

Ecsiu Bel paboTaete ¢ 63KeH/0M, UCITO/b3YOLIMM HEUHCIOBbIE H/IeHTU(UKATOPbI, HATIpUMep
MongoDB, Bam npugéTcs pa3paboTtarh Kakoki-HUOyb 60s1ee U30LIPEHHBIH CIIOCO6.

3aTeM MbI IPOXOJUM B LIUKJIE TI0 TUM UJeHTH(UKaTopaMm, ToTyJasi CTIFCcoK [Maybe Result], uuc-
nosb3yeM GyHKLHMIO catMaybes f1s peobpa3oBaHusi 3TOTO crikcka B [Result]. B where-ko3e Ml
oIipefie/isieM JIOKa/bHble HACTPOMKU, KOTOpble 3aMelljaloT HOMep I10pTa, UCIMO/b3yeMblii 110 yMo/I4a-
HUIO, a TAK)XKe 3a/Ial0T PEXKKMM TMOMCKA, B KOTOPOM BO3BPALLIAlOTCs BCe JOKYMEHTRI, COAepiKariue 106oe
CJI0BO U3 MIOMCKOBOIO 3arpoca.

Haxkowett, B3misitHeM Ha QyHKLMIO getResult:

getResult :: DocId -> Doc -> Text -> IO Result
getResult docid doc gstring = do
excerpt’ <- S.buildExcerpts
excerptConfig
[T.unpack $ escape $ docContent doc]
"searcher”
(T.unpack qgstring)
let excerpt =
case excerpt’ of
ST.0k bss -> preEscapedToHtml $ decodeUtf8 $ mconcat bss
_ >
return Result
{ resultlId = docid
, resultTitle = docTitle doc
, resultExcerpt = excerpt
}
where
excerptConfig = E.altConfig { E.port = 9312 }
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escape :: Textarea -> Text
escape =
T.concatMap escapeChar . unTextarea
where
escapeChar "<’ = "g&lt;"”
escapeChar >’ = "ggt;"”
escapeChar &’ = "&amp;"”
escapeChar c = T.singleton c

OyHKUuMs buildExcerpts MpUHUMaeT YeThIpe apryMeHTa: rapaMeTpbl KOHQUryparuy, Coflep>Ku-

Moe JIOKyMeHTa, CTPOKY C NIMeHeM MH/ieKca 1 TIOMCKOBBIH 3anpoc. OfpaTute BHUMaHHe Ha SKPaHUPO-
BaHUe CIel[Ha/IbHbIX CUMBOJ/IOB B JOKyMeHTe. Sphinx ero He npou3BOAUT, I03TOMY HaM MPUXOJUTCS
3aHMMAaTbCsl 9TUM CaMUM.

Pe3ysibrar moncka, KOTOpbIi Mbl romydaeM ot Sphinx, npezicrasiisieT cob0#i CIUCOK 371eMEHTOB TH-
na Text. Ho Mbl, camo coboii pasymeetcst, nperiowr 6bl nomyunTs Html. [Io3TOMy MbI KOHKaTeHH-
pyeM 3/71eMeHTBHI CIUCKa B OZJHY CTPOKY Text U 3aTeM UCIO/b3yeM QyHKLUIO preEscapedToHtml ass
TOTO, UTOOBI TETH, UCTIONB3YeMBble [Is1 Bbl/leJIeHHs] Hal/leHHbIX COBIIa/ieHHH, He S5KpaHUpOBaIiCh. Bot
nipuMep nostyueHHoro B utore HTML-koga:

&#8230; Departments. The President shall have <span [
class="match’>Power</span> to fill up all Vacancies

&#8230; people. Amendment 11 The Judicial <span class='match’>power</span> [
of the United States shall

&#8230; jurisdiction. 2. Congress shall have <span [
class="match’>power</span> to enforce this article by

&#8230; 5. The Congress shall have <span class='match’>power</span> to [
enforce, by appropriate legislation

&#8230;

23.4. TeHepupyem xmlpipe

CaMoe “HTepeCcHOe MbI Iprbeperny HarocaeaoK. st 6o/bIIMHCTBA 00paboTuMKoB B Yesod peko-
MEH/IyeMBIH MOJX0/] 3aK/TF0UAeTCsI B 3arpy3Ke JJaHHBIX U3 6a3bl B OMEPAaTUBHYIO MaMsITh U TeHepaliu
BBIBOJIa, 0CHOBAHHOTO HA 3THX [JAHHbBIX. Tak Mpoirie, HO HAMHOTO BaKHEe TO, UTO TaKoH rogxoz bonee
yCTOHUMB K oribkaM. Ecii BO3HUKHET rpo6sieMa Bo BpeMsi 3arpy3KH JJaHHBIX U3 6a3bl, T0/Ib30BaTe b
TIOJIYUMT J0/KHBIN Kog, oTBeTa 500.

Uro 51 uMero BBULY, TOBOPSI «/10/DKHBIN KoZi, oTBeTa 500»? Eciii Bbl HaUHETe repeJaBaTh 1o-
TOK JaHHBIX KJIMEHTY U B Cepe/IMHe TIPOIiecca HaTKHETeCh Ha UCKJTFOUEHHe, Y Bac He Oyzer
BO3MOXHOCTH U3MEHUTH KOZ oTBeta. Ilosb30BaTens nosyuut oteeT ¢ KogoM 200, rpocto
repejiaua JJaHHBIX NPepBéTcs nocepesuHe. [loMrMO TOro, UTO YaCTUYHO CreHepUpOBaHHast
CTpaHMLia cama 1o cebe cOMBAET C TOJIKY, TaKOe MOBe/jeHHe elllé U He COOTBETCTBYET CIIeLi-
¢ukarum ripotokona HTTP.
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leneparys xmlpipe-BbIBo/ja IB/ISIeTCS IPEKPACHBIM [IPUMEPOM, I7ie C/leflyeT UCII0/Ib30BaTh anbTep-
HATHBHBIH MOAX0Z. Y HAaC MOXKET OBITH OTPOMHOE KOJTMUeCTBO J0OKYMEHTOB, a IOKYMEHThbI MOTYT UMETh
pa3Mep Mopsifika HeCKOJIbKUX COTeH KUmobaiT. Ec/ii Mbl He BOCIIO/Ib3yeMCs TIOTOYHBIM TTOJX0/I0M, 3TO
MOKET MPUBECTH K OO/IBIIOMY BpeMeHH OTBeTa U MCIO/Ib30BaHUIO GOMBIIOr0 00BbEMa OrepaTUBHOM
TaMsTH.

Tak KakuM UMeHHO 00pa30M MBI MO>KEM IeHepHPOBATh OTBET B BH/e 10TOKa? Yesod mpesjocTaBsieT
BCIIOMOTaTe/IbHY0 QYHKLIMIO Ha 3TOT C/Iyuail: ResponseSourceDB. 3Ta QyHKUUS MPUHUMAET /jBa ap-
TYMEHTa: THII COJIEP>)KUMOTO U KOHYUT Source, reHepUpYyIOLHi MoToK Builderos. Yesod GepéT Ha
cebsi BCIO pyTHHY: TIo/lyueHHe coefuHenus ¢ BT U3 mysna, 3amycK TpaH3aKLUK U OpraHU3aluy MoToKa
JaHHBIX K I10JIb30BaTeIt0.

Tenepb HaM W3BECTHO, UTO U3 HeKuX XML-naHHBIX TpeOyeTcs co3parh notok Builder’os. K cua-
CTmo,naKeTxml-conduitEnpeAOCTaBnHeTHHTep¢eﬁCHenocpeACTBeHHoanﬂ3Toro.Boo6um,naKeT
xml-conduit mpenocTaBsieT BEICOKOYPOBHEBBIN UHTepGelC i paboThl C JOKYMEHTaMH L{eJTHKOM,
OZIHAKO B HallleM C/Tydae MoHafo0uTCs HU3KOYPOBHEBLIHM UHTepdeiic Event, 1abbl 00ecrieunTb MUHH-
MaJlbHOe UCII0/Ib30BaHue NaMsATH. BoT QyHKLus, KOTopasi HaM Hy)KHa:

renderBuilder :: Monad m => RenderSettings -> Conduit Event m Builder

B niepeBo/ie Ha pyCCKMiA sI3bIK 3TO O3HaYaeT, uyTo renderBuilder mpUHUMaeT HeKKe HaCTPOUKU (Mbl
BOCITO/Tb3yeMCsl HACTPOWKaMHU TI0 YMOTYaHHIO) U ITpeobpa3syeT MoToK Event’oB B TOTOK Builder’oB.
Brirnsiaut Herioxo. Bcé, uTo HaM Terneps HY>KHO — 3TO MOTOK Event’oB.

Kcratu rosops, a Kak [o/pkeH BeIVIAZeTh Hal XML-nokymeHT? OH [OBOMBHO MPOCT, UMEeTCs
POAUTENLCKUY 3meMeHT sphinx:docset, ameMeHT sphinx:schema, cogep>kalyii OAUHOYHBIN 3ie-
MeHT sphinx:field (KOTOpBLIit oTipe/iesisieT 37IeMeHT C CO/IeP’KUMBIM JOKYMEeHTa), a 3aTeM 10 OIHOMY
37eMeHTy sphinx:document s K&KJ0T0 OKyMeHTa B 6a3e JaHHBIX. DTH 37IEMEHTBI OyAyT CoZiep-
Katb atpulyT id ¥ foYepHUi 3neMeHT content. BoT ripumep Takoro JoKyMeHTa:

<sphinx:docset xmlns:sphinx="http://sphinxsearch.com/"”>
<sphinx:schema>
<sphinx:field name="content”/>
</sphinx:schema>
<sphinx:document id="1">
<content>bar</content>
</sphinx:document>
<sphinx:document id="2">
<content>foo bar baz</content>
</sphinx:document>
</sphinx:docset>

Jluctunr 23.1: [Ipumep xmlpipe-goKymeHTa

Kaxapiii XML-10KyMeHT Oy/ieT HauMHAaThCSI C OJMHAKOBBIX COObITHI (HauaThk docset, Hauath schema
Y T.7I.) ¥ 3aKaHYMBATbCSl OMHUM M TEM >Ke COObITHEM (3aKOHUUTE docset). BOT COOTBETCTBYIOIINM KOJ:

4http ://hackage.haskell.org/package/xml-conduit


http://hackage.haskell.org/package/xml-conduit
http://hackage.haskell.org/package/xml-conduit

23.4. Tenepupyem xmlpipe 259

toName :: Text -> X.Name
toName x = X.Name x (Just "http://sphinxsearch.com/”) (Just "sphinx”)

docset, schema, field, document, content :: X.Name
docset = toName "docset”

schema = toName "schema”

field = toName ”"field”

document = toName "document”

content = "content” -- no prefix
startEvents, endEvents :: [X.Event]
startEvents =

[ X.EventBeginDocument

, X.EventBeginElement docset []
, X.EventBeginElement schema []
, X.EventBeginElement field [(”name”, [X.ContentText "content”])]
, X.EventEndElement field
, X.EventEndElement schema
1
endEvents =
[ X.EventEndElement docset
]

Teneps, Korga y Hac ecTb 060/104Ka Halllero JOKyMeHTa, HaM HY>KHO TIOJTYYUTb Event it KaXK0ro
KOHKDETHOTO JJOKyMeHTa. DTO MOKHO C/ie/IaTh MPH ITOMOILIY JA0BOIBHO MPOCTOM (GYHKLIWK:

entityToEvents :: (Entity Doc) -> [X.Event]
entityToEvents (Entity docid doc) =
[ X.EventBeginElement document [(”id”, [X.ContentText $ toPathPiece [
docid])]
, X.EventBeginElement content []
, X.EventContent $ X.ContentText $ unTextarea $ docContent doc
, X.EventEndElement content
, X.EventEndElement document

MeI OTKpBIBaeM 7ieMeHT document ¢ arpubyTom id, 3aTeM OTKpBIBaeM 3jieMeHT content, BCTaB-
JIsIeM COZIep)KUMOe JIOKYMeHTa, TIoC/ie Yero 3akpeiBaeM oba 3ieMeHTa. [Iis1 mpeo6pa3zoBaHus DocId
B 3HaueHue Tura Text Mbl UCIOsB3yeM (GyHKLUIO toPathPiece. Ternepb HaM HY)KHO Kak-To rpeo0-
pa30BaTh MOTOK CYIIHOCTEH B MOTOK COOLITHE. [/ 3TOro BOCMO/Mb3yeMcs (yHKI[el concatMap u3
Mozysia Data.Conduit.List: CL.concatMap entityToEvents.

Ho gero MbI delicmeumenbHO XOTHM, TaK 3TO CO37aTh IOTOK 3THUX COOBITHI HENOCpPeCTBEHHO U3
6a3bl JaHHbIX. Ha mpoTspkeHUM OOMbIIEH YaCTH KHWTH, MbI UCTIOJBb30BAIM QYHKIMIO selectlist,
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opHako Persistent Takke mpegocTaeisiet (6oee MOIHY0) GyHKLIMIO selectSource. C eé MoMOIIbI0
MBI TT0JTy4YaeM B UTOTE CJIeIYIONIYI0 QYHKIHIO:

docSource :: Source (YesodDB Searcher) X.Event
docSource = selectSource [] [] $= CL.concatMap entityToEvents

Onepatop $= coefMHseT UCTOYHMK C KaHa/IOM, BO3Bpalljas HOBbIM NCTOYHUK. Ternepk, KOrja y Hac
€CTb UCTOYHHK Event’oB, BCE, UTO HaM HY)KHO — 3TO OKPY)KHTb €ro COOBITHSIMM Hauajia U KOHIIa
JokyMmeHTa. biiarofiapst Tomy, uTo Source sIB/IsleTCS 5K3eMIUIIPOM Kjiacca Monad, 3TO Ipoliie MPOCTOro:

fullDocSource :: Source (YesodDB Searcher) X.Event
fullDocSource = do
mapM_ yield startEvents

docSource
mapM_ yield endEvents

M5! IOUTH 3aKOHUYM/IM, 0CTa/I0Ch TOJILKO IIPUMEHUTh BCE 3T0 B GyHKLIMU getXmlpipeR. s sTo-
r0 MbI BOCTIO/Ib3yeMcs (yHKLUel respondSourceDB, yrioMsHyTO# Bbiiie. [TocienHsiss Heo6xogumas
y/I0BKa — Mpeobpa3oBath MOTOK EventoB BTIOTOK Chunk Builder. IIpeoGpa3oBaHue B MOTOK Builder
BBINOJIHsIeTCST ByHKIMel renderBuilder, mocie uero Kaxaelii Builder o6opaurBaeTcst B OT/e/b-
HbIM Chunk:

getXmlpipeR :: Handler TypedContent
getXmlpipeR =
respondSourceDB "text/xml”
$ fullDocSource
$= renderBuilder def
$= CL.map Chunk

23.5. MonHbIX KOA NpumMepa

{-# LANGUAGE FlexibleContexts #-}

{-# LANGUAGE GADTs #-3

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-3}

{-# LANGUAGE QuasiQuotes #-}

{-# LANGUAGE TemplateHaskell #-3}

{-# LANGUAGE TypeFamilies #-}

import Control.Applicative ((<$>), (<*>))
import Control.Monad (forMm)

import Control.Monad.Logger (runStdoutLoggingT)
import Data.Conduit

import qualified Data.Conduit.List as CL

import Data.Maybe (catMaybes)
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import Data.Monoid

import Data.Text

import qualified Data.Text

import Data.Text.Lazy.Encoding
import qualified Data.XML.Types

import Database.Persist.Sqlite
import Text.Blaze.Html

import qualified Text.Search.Sphinx

import qualified Text.Search.Sphinx.ExcerptConfiguration

import qualified Text.Search.Sphinx.Types
import Text.XML.Stream.Render
import Yesod

(mconcat)
(Text)

as T
(decodeUtf8)
as X

(preEscapedToHtml)
as S

as E

as ST

(def, renderBuilder)

share [mkPersist sqlSettings, mkMigrate ”migrateAll”] [persistLowerCase|

Doc
title Text
content Textarea

1]

data Searcher = Searcher
{ connPool

}

ConnectionPool

mkYesod "Searcher” [parseRoutes|
/ HomeR GET

/doc/#DocId DocR GET

/add-doc AddDocR POST

/search SearchR GET
/search/xmlpipe XmlpipeR GET

]

instance Yesod Searcher

instance YesodPersist Searcher where
type YesodPersistBackend Searcher = SqlPersistT

runDB action = do
Searcher pool <- getYesod

runSqlPool action pool

instance YesodPersistRunner Searcher where
getDBRunner = defaultGetDBRunner connPool

instance RenderMessage Searcher FormMessage where
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renderMessage _ _ = defaultFormMessage

addDocForm :: Html -> MForm Handler (FormResult Doc, Widget)
addDocForm = renderTable $ Doc

<$> areq textField ”Title” Nothing

<*> areq textareaField "Contents” Nothing

searchForm :: Html -> MForm Handler (FormResult Text, Widget)
searchForm = renderDivs $ areq (searchField True) ”Query” Nothing

getHomeR :: Handler Html
getHomeR = do
docCount <- runDB $ count ([] :: [Filter Doc])
((_, docwidget), _) <- runFormPost addDocForm
((_, searchwidget), _) <- runFormGet searchForm
let docs = if docCount ==
then "Theregis currently 1 document.”
else "There are_currently ,” ++ show docCount ++ ” documents.”
defaultLayout
[whamlet |
<p>Welcome to the search application. #{docs}
<form method=post action=@{AddDocR}>
<table>
AN{docwidget}
<tr>
<td colspan=3>
<input type=submit value="Add_ document”>
<form method=get action=@{SearchR}>
N searchwidget}
<input type=submit value=Search>

]

postAddDocR :: Handler Html
postAddDocR = do
((res, docWidget), _) <- runFormPost addDocForm
case res of
FormSuccess doc -> do
docid <- runDB $ insert doc
setMessage "Document_added”
redirect $ DocR docid
_ -> defaultLayout
[whamlet |
<form method=post action=@{AddDocR}>
<table>
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AN{docWidget}
<tr>
<td colspan=3>
<input type=submit value="Add_document”>

]

getDocR :: DocId -> Handler Html
getDocR docid = do
doc <- runDB $ get404 docid
defaultLayout
[whamlet |
<hi1>#{docTitle doc}
<div .content>#{docContent doc}

1]

data Result = Result

{ resultId :: DoclId
, resultTitle 11 Text
, resultExcerpt :: Html
}

getResult :: DocId -> Doc -> Text -> IO Result
getResult docid doc gstring = do
excerpt’ <- S.buildExcerpts
excerptConfig
[escape $ docContent doc]
"searcher”
gstring
let excerpt =
case excerpt’ of
ST.O0k texts -> preEscapedToHtml $ mconcat texts
_ ==
return Result
{ resultlId = docid
resultTitle = docTitle doc
resultExcerpt = excerpt

4

4

}

where
excerptConfig = E.altConfig { E.port = 9312 }

escape :: Textarea -> Text
escape =
T.concatMap escapeChar . unTextarea
where
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escapeChar <’ =
escapeChar >’ =
escapeChar &’ =
escapeChar

(9]
1

"&lt;"”
"&gt;"”
"&amp;"”
T.singleton c

getResults :: Text -> Handler [Result]

getResults qgstring =

do

sphinxRes’ <- 1iftI0 $ S.query config "searcher” $ qstring
case sphinxRes’ of

ST.0k sphinxRes -> do

let docids = map (Key . PersistInt64 . ST.documentId) $ [

ST.matches sphinxRes

fmap catMaybes $ runDB $ forM docids $ \docid -> do

mdoc
case

_ ->error $
where

<- get docid
mdoc of

show sphinxRes’

config = S.defaultConfig
{ S.port = 9312
, S.mode = ST.Any

}

getSearchR :: Handler Html

getSearchR = do

Nothing -> return Nothing
Just doc -> 1liftIO0 $ Just <$> getResult docid doc gstring

((formRes, searchwidget), _) <- runFormGet searchForm

searchResults <-
case formRes

of

FormSuccess qstring -> getResults gstring
_ -> return []
defaultLayout $ do

towidget
[lucius|
.excerpt {
color: green; font-style: italic
}
.match {
background-color: yellow;
}
]
[whamlet |

<form method=get action=@{SearchR}>
N{searchwidget}
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<input type=submit value=Search>
$if not $ null searchResults
<h1>Results
$forall result <- searchResults
<div .result>
<a href=@{DocR $ resultId result}>#{resultTitle [
result}

<div .excerpt>#{resultExcerpt result}

]

getXmlpipeR :: Handler TypedContent
getXmlpipeR =
respondSourceDB "text/xml”
$ fullDocSource
$= renderBuilder def
$= CL.map Chunk

entityToEvents :: (Entity Doc) -> [X.Event]
entityToEvents (Entity docid doc) =
[ X.EventBeginElement document [(”id”, [X.ContentText $ toPathPiece [
docid])]
, X.EventBeginElement content []
, X.EventContent $ X.ContentText $ unTextarea $ docContent doc
, X.EventEndElement content
, X.EventEndElement document

fullDocSource :: Source (YesodDB Searcher) X.Event
fullDocSource = do

mapM_ yield startEvents

docSource

mapM_ yield endEvents

docSource :: Source (YesodDB Searcher) X.Event
docSource = selectSource [] [] $= CL.concatMap entityToEvents

toName :: Text -> X.Name
toName x = X.Name x (Just "http://sphinxsearch.com/”) (Just "sphinx”)

docset, schema, field, document, content :: X.Name
docset = toName "docset”

schema = toName "schema”

field = toName "field”

document = toName "document”
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content = "content” -- no prefix
startEvents, endEvents :: [X.Event]
startEvents =

[ X.EventBeginDocument

.EventBeginElement docset []

.EventBeginElement schema []

.EventBeginElement field [(”name”, [X.ContentText “content”])]
.EventEndElement field

.EventEndElement schema

I

X X X X X

endEvents =
[ X.EventEndElement docset

]

main :: IO ()

main = withSqlitePool "searcher.db3” 10 $ \pool -> do
runStdoutLoggingT $ runSqlPool (runMigration migrateAll) pool
warp 3000 $ Searcher pool

sphinx.hs



24. CYETUMK noceTuTtenen

[ToMHUTe CcTapble BpeMeHa UHTEPHETa, Korza He ObIJI0 HM OJHOTO caiiTa 6e3 Ma/leHbKOM OUPKU «BbI
MOCeTUTeb HoMep 32»? AX, 3T0 Obl/M XOpolive BpeMeHa! JlaBaiiTe BOCIIPOU3BEAEM TOT 3aMeUaTeslb-
HBIM OMBIT Ha Yesod!

Ternepb, ec/ii ObI Mbl XOTe/M C/Ie/1aTh BCE TIPAaBU/IbHO, MbI ObI XpaHW/IU 3Ty UH(OPMAIIMIO B KaKOM
(dopMe B TOCTOSHHOM XpaHW/IHIIE, HarIpUMep, 6a3e IaHHbIX, YTOObI HH(MOPMAIHS MOIJIA Pa3e/AThCs
MeX/Ty MHOKeCTBO TOPHU30HTA/IbHO MaCIITAOMPOBAHHBIX BEO-CEPBEPOB M MOIJIa TEPEXXUTH Nepe3aryck
TIPUIOXKEHUSI.

Ho Haia 1je/1s He IpOJIeMOHCTPHUPOBATh XOPOIIYIO MPAKTHKY (ec/u Obl 3TO OBLIO 11€/IbI0, HE CTOU-
J10 OBbI IEMOHCTPUPOBATh CUETUMK MOCETUTEJEH, He Tak jm?). Hallla >ke 1je/lb — Mpe/IoCTaBUTh MPO-
CTOM TIpUMep pa3/iesieHNs HEKOTOPOTO COCTOSTHUS MeXK/Ty MHOXKeCTBOM 00paboTurkoB. ITpumMepom 13
peasibHOr0 MUpa MOIVIO Obl CTaTh KeITMpOBaHWe WH(OPMALIMK MeXIy 3arpocamu. IIpocTo MOMHHMTE,
YTO, KOT7]a BbI OyZleTe UCIIO/b30BaTh TEXHUKY, KOTOPYIO MBI TIOKaKeM, BaM MOTPeOyeTcsl yUUTHIBATh
Ha/IMu1e MHOXKECTBA CEPBEPOB TPUIOXKEHHH U BO3MOXKHOCTD Tepe3arnycka MpUIOKeHMsI.

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-3
{-# LANGUAGE TemplateHaskell #-}
{-# LANGUAGE TypeFamilies #-3
import Data.IORef

import Yesod

data App = App
{ visitors :: IORef Int

}

mkYesod "App” [parseRoutes|
/ HomeR GET

]

instance Yesod App

getHomeR :: Handler Html
getHomeR = do
visitorsRef <- fmap visitors getYesod
visitors <-
1iftIO $ atomicModifyIORef visitorsRef $ \i ->
(i +1, i+ 1)
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defaultLayout
[whamlet |
<p>[06po noxanoBaTb! Bbl nocetutenb Ne#{visitors}.

]

main :: IO ()
main = do
visitorsRef <- newIORef 0
warp 3000 App
{ visitors = visitorsRef

}

visitor-counter.hs

1 ucronp3oBan 3HaueHue Tumna I0Ref, Tak Kak HaM He TpeOyeTcs Hosiee TOro, UTO OHO MPeJOCTaB-
JIsieT, HO BbI TaK)Ke MO)KeTe MCI0/b30BaTh Mvar uau Tvar. B mpuHIume, 5To Xopolllee yrpakHeHue
JUIS1 UMTaTesIs] — U3MEHHUTh MPOrpaMMy Tak, UTOOBI 71T CYETUMKA TIOCEeTHUTe el UCI0/IB30BaTh TVar.



25. MNepeMeHHble OKPYXXeHUs1 AJ1IA HACTPONKMU

[MTocnenHee BpeMst HAMETH/IACh TEHZEHIIVs, BEPOSITHO, Haubosiee Mpo/iBUTaeMasi TIPU/IoKeHHEM [12-
i d)aKTop, XPaHUTb BCe HAaCTPOWKU MPUIOKEHHS B TTIepEMEHHBIX OKPYKEHUSI BMECTO HCI0/Ib30BaHUs
(hailsI0B HACTPOMKY UM KECTKOM (hMKCaL|UM UX B KOZle IIPU/IoKeHYs (BbI Beflb Tak He fiesiaeTe?).

Kapkac caifra Yesod umeeT 4aCTUUHYIO BCTPOEHHYIO TIO/AEPXKKY /ISl TAKOTO TIOAX0/a, B YaCTHO-
CTH: TIepeMeHHast APPROOT MCHIOIb3yeTCs [i/1s yKa3aHUs, Kak [0/DKHbI reHepupoBaThcst URL; mepemen-
Hasi PORT HUCITO/Tb3YeTCS [/IsT yCTaHOBKY MPOCTYIIMBAEMOTO TIOPTA TUTIOC TIepeMeHHbIe /17151 HACTPOUKH
coesiiHeHus ¢ 0a30ii faHHBIX. (KcTaTd, BCé 3TO 3aMeuareibHO paboTaeT C MeHeI)KepoM pa3BEPThHIBA-
s Ketetl,

TexHuKa paboThI TAKUM 06pa30M JOCTATOYHA [TPOCTA: MPOCTO PeaTM3yiTe TIOUCK IIEPEMEHHBIX OKPY-
>keHUs B GyHKLMHA main. Criefyromiyii MpuMep JeMOHCTPUPYeT 3Ty TEXHHKY, a TaK>Ke HeCKOJTBKO CITe-
[[Ma/TU3UPOBaHHY0 06paboTKy, HEOOXOMUMYIO [/l YCTAHOBKH KOPHST MPUJIOXKEHHSI.

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE RecordwildCards  #-}
{-# LANGUAGE TemplateHaskell  #-}

{-# LANGUAGE TypeFamilies #-3}

import Data.Text (Text, pack)
import System.Environment

import Yesod

data App = App
{ myApproot i Text
, welcomeMessage :: Text

}

mkYesod "App” [parseRoutes|
/ HomeR GET

]

instance Yesod App where
approot = ApprootMaster myApproot

getHomeR :: Handler Html
getHomeR = defaultLayout $ do

lhttp ://12factor.net/config
thtp ://github.com/snoyberg/keter
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App {..} <- getYesod
setTitle "MepemeHHble OKPYXeHna"
[whamlet |
<p>MNpuBeTcTBeHHOe coobueHne: #{welcomeMessage}
<p>
<a href=@{HomeR}>W ccbinka Ha: @{HomeR}

]

main :: I0 ()

main = do
myApproot <- fmap pack $ getEnv "APPROOT”
welcomeMessage <- fmap pack $ getEnv "WELCOME_MESSAGE”
warp 3000 App {..}

environment-variables.hs
EMUHCTBEHHbBIE CJIOXKHOCTH B TIPE/ICTaB/IEHHOM KOJIe:

+ Bam motpebyercsi KOHBepTUPOBaTh 3HaueHHe String, Bo3BpamjaeMoe ¢yHKIHel getEnv, B
3HaueHHe Text, UCOo/b3yst QYHKLMIO pack.

* MBpl ucrosnib3yeM JJisl 3HaUeHUsi approot KOHCTPYKTOp ApprootMaster, 03HavyaroLui «1prume-
HU 3Ty (PYHKLUIO K OCHOBHOMY 3HaueHH!IO [i/1s1 [10/Iy4eHus! (JaKTUUeCKOrO KOPHSI IPUIOXKEHHUS».



26. ATpuGyTbl MapLIpyTOB

ATpuOyTHI MapIIPYTOB IO3BOJISIIOT BaM /[00aBUTH HEKOTOPEIE MeTaflaHHBIe [UIsl K&KJOTO Balllero
MapllpyTa HerocpeiCTBeHHO B OMTUCAHUK MapIIPyTOB. CHHTAKCUC TPUBHAJIeH: POCTO BOCK/IMLATE b~
HBIH 3HaK, 3a KOTOPLIM CJle/[yeT 3HaueHHe. VCroib30BaHe CTOJB JKe TPHBHAJIBHO: TPOCTO UCTIONb3yH-
Te QYHKLUIO routeAttrs.

CambIii IpOCTOH €110cob TIOHATB, KaK 3TO BCE COBMEIL[AeTCS M KOI7ja 3TO BaM MOXKET IoTpeboBaTh-
CsI, — C TIOMOIIBIO IeMOHCTPALMOHHOT0 rpuMepa. Ciiydaii, Korja s yailje BCero UCIoJb3yo aTprby-
Thl MapILIPyTOB, — 3TO 0003HaueHWe aJIMUHMCTPaTUBHBIX MaplipyToB. IIpencraBeTe cebe BeO-caiiT
¢ 12-10 pa3MMYHBIMK aJMUHUCTPATUBHBIMU [JeUCTBUSIMU. BBl Moriu 0b1 BpyuHYH0 100aBUTH BBHI30B
¢byHKOMY requireAdmin wiu HeuTo MOJOOHOE B HaUaio KaXXJ0ro JelCTBYs, HO

* OTO yTOMUTEJBHO.
* UpepaTo omMOKamMu: BbI JIETKO MOXKeTe 3abbITh CiesaTh 3TO.
+ Emé xy>xe — He TaK IIPOCTO 3aMeTUTb, UTO BbI YTO-TO YITYCTU/IH.

[Hobasnenue B Bai MeTo, 1sAuthorized SBHOTO CIiMCKa aAMAHUCTPATUBHBIX MapLIPYTOB Yy TOUKY
Jlyullle, HO MO-TIpe)KHeMy TPYZHO YBUJEeTh C [1epBOro B3IVIA/a, eC/IA Bbl UTO-TO YITyCTU/IN.

BoT no3ToMy s ipe/inounTaro UCIO/Ib30BaTh [Ijis 3TOT0 aTpUOyThl MAPIIPYTOB: BBI J00AB/IsETe e[UH-
CTBEHHOE C/I0BO B COOTBETCTBYIOLLYIO YaCTb OMMCAHWUS MaplIpyTa U 3aTeM IIPOCTO [poBepsieTe Ha/lu-
yue 3Toro atpubdyTa B pyHKUMU isAuthorized. [TocMoTpuM Ha Kop!

{-# LANGUAGE MultiParamTypeClasses #-}

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-}
{-# LANGUAGE TemplateHaskell #-}

{-# LANGUAGE TypeFamilies #-}
import Data.Set (member)
import Data.Text (Text)
import Yesod

import Yesod.Auth

import Yesod.Auth.Dummy

data App = App

mkYesod "App” [parseRoutes|

/ HomeR GET

/unprotected UnprotectedR GET
/adminl AdminlR GET '!admin
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/admin2 Admin2R GET 'admin
/admin3 Admin3R GET
/auth AuthR Auth getAuth

]

instance Yesod App where
authRoute _ = Just $ AuthR LoginR
isAuthorized route _writable
| "admin” ‘member’ routeAttrs route = do
muser <- maybeAuthId
case muser of

Nothing -> return AuthenticationRequired

Just ident
-- [lpocTO XaK, Tak Kak UCNOo/b3yeMm MOAY/b-3arayuky
| ident == "admin” -> return Authorized

| otherwise -> return $ Unauthorized "Tonbko_ans{
agMmHucTpaTopoB”
| otherwise = return Authorized

instance RenderMessage App FormMessage where
renderMessage _ _ = defaultFormMessage

-- TMogpenbHbii ak3emnap YesodAuth gns nnaruvHa-3ariywku astopusaymm
instance YesodAuth App where
type AuthId App = Text

loginDest _ = HomeR

logoutDest _ = HomeR

getAuthId = return . Just . credsIdent
authPlugins _ = [authDummy]

maybeAuthId = lookupSession credsKey
authHttpManager = error "oTcyTcTBYyeT_ MeHegxep http”

getHomeR :: Handler Html
getHomeR = defaultLayout $ do
setTitle "JomawHssa cTpaHuua aTpnbyToB MapwpyTa”
[whamlet |
<p>
<a href=@{UnprotectedR}>Unprotected
<p>
<a href=@{AdminiR}>Admin 1
<p>
<a href=@{Admin2R}>Admin 2
<p>
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<a href=@{Admin3R}>Admin 3
]

getUnprotectedR, getAdminlR, getAdmin2R, getAdmin3R :: Handler Html
getUnprotectedR = defaultLayout [whamlet|Unprotected|]

getAdminlR = defaultlLayout [whamlet|Admin1|]

getAdmin2R = defaultLayout [whamlet|Admin2]]

getAdmin3R = defaultLayout [whamlet|Admin3|]

main :: IO ()
main = warp 3000 App

route-attributes.hs

OT0 HBLIO HACTOMBKO OUEBUHO, UTO, YBEPEH, BbI YBU/IETH Opelilb B 6e30macHOCTH MapiupyTa Admin3R.
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A. monad-control

TTaker monad-controll WCTIO/b3YEeTCsI B HECKOJIbKUX MeCTaxX BHYTPH Yesod, B TIEpBYIO ouepe/ib fist
obecrieueHus HafisieXKalel 06paboTKU UCKTIoUeHUH B Persistent. OT0 yHUBepCaIbHBIN MAaKeT, PacIIu-
PSIOIIMY CTaHAAPTHYIO (PYHKI[MOHABHOCTh TPaHC(HOPMaToOpoB MOHA/,

A.1. O6G30p

OpHo# 13 MOIIHBIX, HO MHOT/IAa COMBAOIIMX C TOJKY, Bo3MoxkHOCcTel Haskell siBisitoTcst TpaHcdop-
Maropbl MOHaZ. OHH TIO3BOJISIIOT OpaTh pa3/IMyYHbIe YaCTH (PYHKI[MOHANTBHOCTH, TAaKHe KaK U3MEeHseMOoe
cocTosiHve, o0paboTKa OIIMOOK, WK TTPOTOKOJIMPOBaHUE, U JIETKO 00BeUHSATh UX BMecTe. XOThb 5 U
TIOKJTSVICST, UTO HUKOT/IA He Oyfly mucaTh yueGHUK MO MOHAJaM, S BOCIIO/IB3YHOCh C/1e30TOYMBOY aHa-
JIorHel: MOHa/Ibl Kak JTyKOBHULIBL. (MoOHa bl He Kak MUpoXKHbIe.) [Toz 3TUM st uMero BBUAY BOT UTO —
ciou.

Y Hac ecCTb LieHTpa/IbHasi MOHa/la, TAK)Ke U3BeCTHasl KaK BHYTPEHHS WM OCHOBHas MOHazbl. U
BOKDYT 3TOTO IIEHTPa, MBI 100aB/IsIeM CJIOW, K&KAbIA W3 KOTOPHIX [00aB/isieT HOBble BO3MOXKHOCTH,
JleiiCTBYe KOTOPBIX PaCIpOCTPaHsIeTCsl Hapy>Ky/BBepx. B kauecTBe 0OBSICHSIOLLETO TIPUMeEpa, JaBaiiTe
pPaccCMOTPUM MOHaZy ErrorT, 00EpHYTYIO BOKPYT MOHA/bI 10:

newtype ErrorT e m a = ErrorT { runErrorT :: m (Either e a) }

type MyStack = ErrorT MyError IO

Ob6parute npycTasbHOe BHUMaHKe: Error T — 3TO MPOCTOM newtype BOKpyT Tura Either, 3aBép-
HyTOTO B MOHazy. 136aBsisick OT newtype, MbI TIO/TyIHM:

type ErrorTUnwrapped e m a = m (Either e a) I

B Kakoii-To MoMeHT HaM Oy7ieT Hy>KHO BBITIOJIHUTE HEKOTOPHIH BBOZI/BBIBOZ, BHYTPH Halllero MyStack.
Ec/u 6b1 MBI UCITI0/TE30BaTN Pa3BEPHYTHIHA MTOAX0A, 3TO ObUTO ObI TPUBUA/ILHO, TAaK Kak Y HAC HA MyTH He
cTosi/1 ObI KOHCTPYKTOP Error T. TeM He MeHee, HaM Hy>KHa 00€pPTKa newtype I10 1{eJIOMy PsiZy IPUYHH,
CBSI3aHHBIX C TUTIAMH, B KOTOPBIE s He X0Uy 3/1eChb BAaBaThCs (B KOHIIE KOHL[OB, 3TO Belb He yueOHUK
o TpaHcdopmaropam MoHaz). Takum 00pa3oM, pellieHHeM SIB/ISIeTCs Kacc TUIOB MonadTrans:

class MonadTrans t where
lift :: Monad m => ma -> t m a

[o/pkeH MIpU3HATD, UTO KOT/iA ST YBUE/ 3Ty CUTHATYpPy THUIA B TIepPBLINA pa3, Moel peakipeil 0110
3aMelIaTe/IbCTBO M COMHEHHe, UTO OHa XOTb UTO-TO 3Ha4nT. Ho M3ydeHMe sKk3eMILIsIpa K/lacca HEMHOTO

TIOMOIJIO:

1http ://hackage.haskell.org/package/monad-control
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instance (Error e) => MonadTrans (ErrorT e) where
lift m = ErrorT $ do

a<-m
return (Right a)

Bcé uto MbI 37€Ch fieniaeM — 3T0 obopaurBaeM cozepkumoe I0 B 3HaueHHe Right, a 3aTem npu-
MeHsieM Harlry 06épTKy newtype. DTo TIO3BOJIsIET HaM B3SITh /leHCTBHe, KOTOpoe XUBET B I0, U «IIpo-
TsHyTb» (lift) ero Bo BHEILIHIOH/BEPXHIOK MOHAZY.

A cetiuac k geny. [y mpocThIX GyHKIME 3TO paboTaeT oueHb xopoiio. Harpumep:

sayHi :: IO ()
sayHi = putStrLn "Mpuset”

sayHiError :: ErrorT MyError IO ()
sayHiError = 1ift $ putStrLn "Npuset”

Ho paBaiiTe BO3bMEM UTO-TO TIOCTIOXKHEE, K TpUMepy QYHKLMIO o6paTHOro Bei3oea (callback):

withMyFile :: (Handle -> IO a) -> IO a
withMyFile = withFile ”"test.txt” WriteMode

sayHi :: Handle -> I0 ()
sayHi handle = hPutStrLn handle "MpuseTt!”

useMyFile :: IO ()
useMyFile = withMyFile sayHi

[Toka BCé X0poi110, He Tak /u? Terepsk Mpe/noioXKUM, UTO HaM HY>KHa BepCUs sayH1i, KoTopasi UMeeT
JOCTyT K MOHazie Error:

sayHiError :: Handle -> ErrorT MyError IO ()
sayHiError handle = do
lift $ hPutStrLn handle ”"MpuBeT, jownbka!'!”
throwError MyError

U MbI ObI XOTE/T HaMMCaTh (GYHKIHIO, KoTopast 00beauHsaeT withMyFile u sayHiError. K coxa-
seanto, GHC 310 He oueHb HpaBUTCS:

useMyFileErrorBad :: ErrorT MyError IO ()
useMyFileErrorBad = withMyFile sayHiError

Couldn’t match expected type ‘ErrorT MyError IO ()’
with actual type ‘IO ()’

[MoueMy 5TO MPOMCXO/UT, U KaK MbI MO>KEM 3TO 0OOHTH?
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A.2. IHTYyNTUBHbI Nnoaxop,

[HagaiiTe monpobyeM WHTYUTHBHO MOHST, UTO 371eCh IPOUCXOAUT. TpaHchopMaTop MOHaABI ErrorT
[00aBsisieT IOTIOHUTENTBHYTO (QYHKLIMOHAIBHOCTE K MOHaZe I0. MBI onucasty Crocob, Kak «I1prucoeu-
HSITb» 3Ty JJOTIOJIHUTEbHYI0 (YHKLMOHAIBHOCTE K OOBIYHBIM JeCTBUSM BBOJA/BbIBOJA: MbI A00OaB-
JisieM KOHCTPYKTOp Right u 3aBopaunBaeM Bcé B ErrorT. 3aBopaurBaHue B Right — Ham crocob
COOBIIUTD, UTO BCE TIPOILIO YCIIEIIHO, eC/IH He ObLI0 HUKAKUX OIIUOOK TIPY BBITIOTHEHUH [eHACTBUSL.

VHTYUTHUBHO 3TO MMeeT CMBIC/I: [IOCKO/IbLKY MOHaZa I0 He MMeeT KOHLeMNLuu Bo3Bpara MyError,
KOTZIa UTO-TO UZET He Tak, OHa Bcerda Oyaer ycreirHa B BeizoBe 1ift. (IIpuMeuanue: 3To He UMeeT
HHYero o0IIero C UCK/IIOUeHUsSIMH BpeMeHH HUCTIONHEeHHs], Jayke He iyMaiiTe 0 HUX). To UTO y Hac ecTs,
3TO rapaHTUPOBaHHOe OJJHOHAMpaB/ieHHOe TIpeoOpa3oBaHKe BBEPX 10 CTeKy MOHaJ

[laBaiiTe BO3bMéEM pyroi mpuMep: MoHazla Reader. Reader umeeT JOCTYH K HEKOTOPBIM [JOTIO/THU-
Te/IbHBIM ZIaHHBIM. TO, UTO UCIIONHSIETCS] BO BHYTPEeHHel MOHa/ie, HU4Yero He 3HaeT 00 3ToH /0To/Hu-
TesibHOM nHbopMaruy. Tak Kak Bbl peanusyeTe 11ift? Bbl mpocTo npourHopupyeTe 3Ty MH(OpMaLuio.
A moHaza Writer? Huuero He nuiuuTe. MoHaza State? Huuero He MeHsiiiTe. S BIOKY 371€Ch 3aKOHO-
MEepHOCTb.

A Teriepb JaBaiiTe mornpoOyeM MONUTH B 00paTHOM HarpaB/ieHUH: AOMYCTUM Y MEHS eCTb UTO-TO B
MOHaJie Reader, ¥ s XOTeJ1 ObI BBITIOJTHUATD 3TO B OCHOBHOM MOHa/ie (Harpumep, I0). Hy... 3To He GyzeT
paboTarh, He Tak J1? Begb MHe HY)XKHa 3Ta JOTONHUTebHAs WHPOPMaLs, 5 1o/lararoch Ha Heé, a
OHa He iocTymHa. B ob11iem, HeT crioco6a MpoiTy B 06paTHOM HarpaB/ieHHH, He TTPe/j0CTaBJIsIsl 3TOT0
JOIIOJIHUTE/ILHOIO 3HaUeHUs.

W ectb? Ecii BbI IOMHUTE, PaHee MBI CITeIUanbHo 00paTUId BHUMaHHUe Ha TO, UTo ErrorT BCero
JMiIb 00EPTKa BOKPYT BHYTPeHHEH MoHafbl. [IpyriMuy C/IOBaMH, €C/Td Y MeHsI eCTb errorValue [

ErrorT MyError IO MyValue, s MOT'y IPUMEHUTH rUNErrorT U OTYYUTh 3HaueHue tuna I0 [
(Either MyError MyValue).BbIIsiAuT Moxoske Ha AByHarIpaBjieHHOe IpeoOpa3oBaHue, He TaK Jin?

Hy, He coBceM. VI3HauanbHO y Hac O6bl1a MOHazAA ErrorT MyError I0, co 3HaueHueM Tura MyValue.
A cefiuac y Hac MoHazia 10 co 3HaueHWeM Turia Either MyError MyValue. Takum o6pa3oM, 3TOT
TIpoLlecc Ha CaMoM Jiefie U3MeHWU/I 3HaueHue, B TO BpeMs Kak npotsruBanue (lifting process) ocrasns-
eT ero TeM xe.

Ho, TeM He MeHee, HEMHOTO TIPUUYAJIMBBIX TISICOK U MBI MOXKEM pa3BepHyThb ErrorT, obpaboTaTh
JJAHHEBIe 11 00epHYTH €ro CHOBA.

useMyFileErrorl :: ErrorT MyError IO ()
useMyFileErrorl =
let unwrapped :: Handle -> IO (Either MyError ())
unwrapped handle = runErrorT $ sayHiError handle
applied :: IO (Either MyError ())
applied = withMyFile unwrapped
rewrapped :: ErrorT MyError IO ()
rewrapped = ErrorT applied
in rewrapped

OTO K/II0UeBOM MOMEHT BCell CTaTbM, TaK YTO CMOTPHTe BHHUMare/bHO. CHauasa Mbl pa3BopauyrBa-
€M Hallly MOHaZy. DTO 03HauaeT, YyTo ZJisl BHELIHero MUpa, 3TO Telephb crapoe Jobpoe 3HaueHue IO.
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BHyTpu MBI coxpaHuIu BClo MHGbOpMaLMio 1po Haul TpaHcdopmarop ErrorT. Temneps, Korzja y Hac
ecTb pocTo I0, MBI MOXKEM JIETKO Iepejars ero withMyFile. withMyFile npyHUMaeT BHyTpeHHee
COCTOsIHME Y BO3BpalllaeT ero o6paTHo 6e3 u3MeHeHHH. B KOHIle KOHLIOB, MBI 000pauriBaeM BCé obpar-
HO B Halll UICXOJHBIN ErrorT.

B sTom Bech npuHIMn monad-control: Mbl BCTpauBaeM JONOJIHUTe/IbHbIE BO3MOXKHOCTHY HaIllero
TpaHcdopMaTopa MOHa/bl BHYTPb 3HaueHus. Kak ToMbKo OHM MOMajarT B 3HaYeHHe, CUCTEMa TUIIOB
WTHOPHPYET €T0 U COCPeA0TaulBaeTCsl Ha BHyTpeHHel MoHa/ je. Koria Mbl 3aKOHUM/IM paboTaTh C BHYT-
peHHell MOHA/I0N, MBI MOYKEM BBITAILIUTE Hallle COCTOSIHUE 06paTHO U BOCCTAHOBUTH HAIll UCXOAHBIM
CTeK MOHa[,.

A.3. Tunbl

51 HapouHo Hauas ¢ TpaHcgopmaropa ErrorT, Tak KakK OH OJMH W3 CaMbIX IIPOCTBIX [i/1 3TOTO Me-
xaHu3Ma obparenust. K coxkaseHuro, Ipyrue HeMHOTO CyiokHee. Bo3bMéM, K ipumepy, ReaderT. OH
orpeziesisieTcsl Kak newtype ReaderT r m a = ReaderT { runReaderT :: r ->m a }. Ecm
Mbl K HEMY TPUMEeHUM runReaderT, Mbl IIOMyuuM (PyHKLMIO, KOTOpasi BO3BpalljaeT MOHaJUuyecKoe
3HaueHre. Tak 4TO HaM TIOHAZOOSTCS JOTIOTHUTE/TBHbIE MEXaHU3MBbI, YTOOBI C 3TMM CIpaBUThCS. U
34echk MBI MorajiaeM B Bomme6Hyto cTpany.

EcTb HeCKOJBKO IMTOX0/IOB K PEIIeHHIO 3TUX TIPo0/ieM. B Mpo1iioM s peasM30Bal pelieHue, UCIob-
3ysl CEMeMCTBO TUIIOB B IaKeTe neither?. Angnepc Kaceopr (Anders Kaseorg) peanui3oBan HaMHOTo 60-
Jiee TIPOCTOE PeLleHue B [aKeTe monad—peelE. A nns addekTUBHOCTH, B monad—contro]E, bac Ban [luiik
(Bas van Dijk) ucnone3yet ctuib niepegauu rpogopkenus (Continuation Passing Style, cokpatiiéHHo
CPS) u 3K3ucCTeHLIMabHbIE TUTIBI.

Kop, B3siThIN 113 monad-control, Ha camoM Jiesie OTHOCUThCS K Bepcuu 0.2. B Bepcun 0.3
HEKOTOpBbIe Bellji HEMHOI'O MTOMEHSIMCh, COCTOSIHHE C/ie/Iay SIBHBIM C aCCOLIMMPOBAHHBIM
THIIOM, a MonadControlIO o606umu o MonadBaseControl, HO KOHIIEMIHs BCE elnlé Ta

xe.
[TepBbIM THUTIOM, KOTOPBIM MBI PACCMOTPUM, GyZeT:

type Run t = forall n o b. (Monad n, Monad o, Monad (t 0)) => t nb ->n (t [
o b)

OTo onpefiesieHNe HEBePOSITHO KOMIIAaKTHO, JlaBaiiTe ero pasbepéM. EJMHCTBEHHBIM «BXOAHBIM» Ia-
paMeTpOM THIIa SIB/IsIeTCsI t, TpaHc(opMaTop MOHaZABL. Run — 3To yHKIWs, KoTopas OyzeT paboTarsb
JJ1s1 M00i KOMOMHALIMK TUIOB N, 0 ¥ b (BoT uTo o3Havaer forall). I TMO n, ¥ THUI O SB/SIOTCA
MOHAa/laMH, a b — 3To IIPOCTO 3HaUeHue, KOTOPOe COZAEPKUTCA B HUX.

JleBast yacTh pyHKLMM Run — t n b — 3TO Hawl TpaHCHOPMATop MOHAZbI, 0OEPHYTHIH BOKPYT
MOHaJbI N ¥ cofiepsKalruii 3HaueHue b. Harpumep, 310 MokeT ObITE MyTrans FirstMonad Myvalue.
A Bo3BpaljaeT oHa 3HaueHHe, B KOTOPOM TpaHC(oOpMaTop «3aCyHyT» BHYTPb, C COBEpIIEHHO HOBOM
LieHTpabHOW MOHaJoM. [Ipyrumu cioBamy, FirstMonad (MyTrans NewMonad Myvalue).

2http ://hackage.haskell.org/package/neither
3http ://hackage.haskell.org/package/monad-peel
4http ://hackage.haskell.org/package/monad-control
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ITo Hauasny, 3TO MOJKeT BBIIVISIeTh YCTpallarolle, HO, Ha CaMOM /JieJle, BCE 3TO HaM y>Ke 3HaKOMO: 110
CyTH, TO )KE CaMOe MBI Jiesiafii ¢ ErrorT. Mbl Hauanu ¢ ErrorT CHapyu, 00EpHyTbIM BOKpYT IO, a
3aKOHUM/IM ¢ 10, camMuM cofiepKaium Either. 3HaeTe, uTo Apyroi cnocob npeacTaBuTh Either —
3T0 ErrorT MyError Identity? Tak uro, pakThuecku, Mbl BHITAHY/IU 10 Hapy)Ky U IOMECTHIN Ha
eé Mecto Identity. To ke camoe MsI flejlaeM B Run: BBITATMBaeM MOHaAly FirstMonad Hapyxy, 3a-
Meirias eé MOHa [oi NewMonad.

Celiuac xopolliee Bpems Jj1s1 I7IOTKa MTUBA.

Xopoto, 370 yxKe Koe-uto. Ecim 661 y HaC ObIT JOCTYTI K OFHOM M3 3THX (PYHKIMI Run, MBI MOT/IA
ObI UCITIO/B30BaTh eé AJisi CHATHS ErrorT ¢ pe3ysibTaTa Hamel GyHKOUY sayHiError, U repejauu ero
B withMyFile. C nomouipto Mmaruv undefined MbI MOXXeM CBIFpath B 3Ty UTPY:

errorRun :: Run (ErrorT MyError)
errorRun = undefined

useMyFileError2 :: IO (ErrorT MyError Identity ())
useMyFileError2 =
let afterRun :: Handle -> IO (ErrorT MyError Identity ())
afterRun handle = errorRun $ sayHiError handle
applied :: IO (ErrorT MyError Identity ())
applied = withMyFile afterRun
in applied

OTO BBHIIVISIAUT OYeHb MMOX0)Ke Ha TpeAbIayIyii pumep. PakTHUeckK, errorRun Beaér cebs mo-
UTH TaK Xe, KaK U runErrorT. OfHaKo, y HaC BCE eIllé ecThb JiBe MPOOIeMbI: MbI He 3HAeM, T/Ie B3STh
3HaUeHWe errorRun, U HaM BCE ellé Hajlo BOCCTAHAB/IMBATh UCXO/HBINM ErrorT moc/ie BhIMOHEHHS
JIeHCTBYS.

A.3.1. MonadTransControl

OueBU/IHO, UTO B IAHHOM KOHKPETHOM C/Tyuae MbI MOT/IA ObI KCTIO/Tb30BaTh HAIIl 3HAHUS ITPO TPaHC-
dopmarop ErrorT, YTOObI [TOJIOKUTH CUCTEMY THITOB Ha JIOTIATKY M HAIMCaTh QYHKLMIO RUN BPYUHYIO.
Ho uTo MBI XOTUM Ha camom Oene — 3TO 00lljee pellieHre AJisT MHOTHUX TpaHC(hOopMaTtopoB. B Takom
C/lyyae, KaK Bbl 3HaeTe, HaM HY>KeH KJIacC THIIOB.

WTak, maBaiiTe MOBTOPHM, UTO HaM HY)KHO: JOCTYN K GYHKOMK Run 1 HeKUi criocob BOCCTaHOB-
JIeHUs Halllero ucxofHoro TpaHcgopmaropa. Tak nosiBuics MonadTransControl ¢ eUMHCTBEHHBIM
MmetogoM liftControl:

class MonadTrans t => MonadTransControl t where
liftControl :: Monad m => (Run t ->m a) ->tma

[HagaiiTe mocMOTpUM BHUMaTebHee. Metog 1iftControl npuHuUMaeT GyHKIUIO (KOTOPYHO HaM
c/leflyeT Hanycarb). JTa (QyHKLUS [10o/y4yaeT Ha BXof (GyHKLMIO Run U JO/DKHA BO3BpalljaTh 3HaUeHue
B HEKOTOpO# MoHazie (m). 3aTeM 1iftControl Bo3bMET pe3ynbTar 3Toi (PyHKI[UM U BOCCTAHOBUT UC-
XOJHBIN TpaHC(OPMaTOp TIOBEPX Hero.

[useMyFileErrors :: Monad m => ErrorT MyError IO (ErrorT MyError m ())

I
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useMyFileError3 =
liftControl inside
where
inside :: Monad m => Run (ErrorT MyError) -> IO (ErrorT MyError m ())
inside run = withMyFile $ helper run
helper :: Monad m
=> Run (ErrorT MyError) -> Handle -> IO (ErrorT MyError m ())
helper run handle = run (sayHiError handle :: ErrorT MyError IO ())

bnu3ko, HO He COBCeM To, uTo st UMeJ B BU Y. [louemy aBOHBIE MOHA/BI? XOPOIIIO, 1aBaiiTe HAUHEM
C KOHLIa: sayHiError handle Bo3BpalllaeT 3HayeHue Tuna ErrorT MyError IO (). 3TO MbI yxe
3HaeM, HUKAaKMX CHOPIPH30B. UTO MOXKET ObITh HEMHOTO YIUBUTEIBLHO (0 KpakHel Mepe, ObUIO [jis
MeHsT) — 3TO C/lefyHoLue [Ba 11ara.

CHauasia MbI TIDUMEHSIEM run K 3TOMY 3HaueHHWr0. Kak MBI y>ke 00CyX[Jand paHee, B pe3y/ibTare
3TOr0 BHYTPEHHsIs1 MOHazia I0 U3B/ieKaeTCs HapyXKy /sl 3aMeHbl HeKOTOPOM NIPOU3BO/IbHOM MOHA/Z0M
(mpexcraBieHHON 37ech Kak m). Tak Mbl B KOHEUHOM HUTOTe TIPUXOAWM K I0 (ErrorT MyError [
m ()). Xoporuo... COGCTBEHHO, MBI TIOJTy4aeM TOT Ke pe3yJIbTaT Moc/ie puMeHeHus withMyFile.
Huyero ygusuTepHOrO.

Y MeHs 3aHS7I0 MHOTO BpEMEHH, UTOOBI MPAaBU/IBHO MOHATH MOC/eJHUH 1ar. [ToMHHTe, KaK MbI TO-
BOPUJIM TIPO BOCCTAHOBJ/IEHNe UCX0AHOTO TpaHcdopmaropa? Hy, Tak MbI 3TO U [lefiaeM: TUIF0XaeM ero
MpsAAMO Ha BCE ocTa/bHOe. TakuM 06pa30oM, Halll KOHEUHBIN pe3y/bTaT OymeT: MpeAbIAYIUNA THIT —
I0 (ErrorT MyError m ()) — CIIpUK/IeeHHbIM B Hayase ErrorT MyError

Bcé 310 KaXkeTcs upe3BbIUaiiHO Oecrione3HbiM, He Tak ju? Hy, mout. He cTouT 3abbIBaTh, UTO «m»
MOXeT ObITh /10601 MOHaZOM, B ToM uncre I0. Ecny paccMaTpuBaTh 3TO TaKuM 00pa3oM, TO MbI TI0-
Jny4yaeM ErrorT MyError IO (ErrorT MyError IO ()).Beivissaur oueHb Ioxoke Ham (m a), a
MBI XOTUM MpocTo m a. K cuacTblo, ceifuac HaM MOBe3J10:

useMyFileError4 :: ErrorT MyError I0 ()

useMyFileError4 = join useMyFileError3

U oka3bIBaeTCs, UTO TaKoe UCTI0/Ib30BaHUe HaCTO/IBKO PaclipoCTpaHeHo, uto bac ckanucs Haf Ha-
MU ¥ OTIpe/Ie/TU/T BCTIOMOTaTe/TbHYI0 (YHKLHUIO:

control :: (Monad m, Monad (t m), MonadTransControl t)
=> (Run t ->m (tma)) ->tma
control = join . liftControl

Tak uTO BCE, UTO HaM HaJ]0 HAMKCaTb, 3TO:

useMyFileError5 :: ErrorT MyError IO ()
useMyFileError5 =
control inside
where
inside :: Monad m => Run (ErrorT MyError) -> IO (ErrorT MyError m ())
inside run = withMyFile $ helper run
helper :: Monad m
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=> Run (ErrorT MyError) -> Handle -> IO (ErrorT MyError m ())
helper run handle = run (sayHiError handle :: ErrorT MyError IO ())

Wnu >xe HeMHOrO KOpoue:

useMyFileError6 :: ErrorT MyError IO ()

useMyFileError6 = control $ \run -> withMyFile $ run . sayHiError

A.3.2. MonadControllO

Krnacc MonadTrans nipefocrasriseT MeToz, 1ift, KOTOpbIM MO3BOJIsIET NPOTATHUBATh [lelCTBUe Ha
O/IVH yPOBeHb IT0 cTeKy MoHa/l. Takske cyIiecTByeT Kjiacc Monad IO, mpefocTaBsitouii Metos 1ift IO,
KOTOPDBIN MPOTATUBaeT JieiicTBUe I0 TaK JajeKo 10 CTeKY, KaK X0ueTcsl. Y Hac Takoe JKe pasfie/ieHue
B monad-control. Ho criepBa, HaM HY>KHO (PyHKLIMIO TIOJ00HYO Run:

type RunInBase m base = forall b. m b -> base (m b) I

BmecTo TOro uro 6B UMETH [eJ10 € TpaHC(HOPMATOpOM, MBI paboTaeM C JByMsl MOHazamu. MoHa-
Jia base — 3T0 0OCHOBHasi MOHa/Ia, @ M — 3TO CTeK, IIOCTPOEHHBIH Ha Hel. RunInBase — 3T0 (QyHKIS,
KOTOpasi IpMHUMaeT 3HaueHre BCEero CTeKa, BhITATMBAeT base 1 pa3mMelliaeT eé CHapy»u. B ominuue
OT THIA Run, Mbl He 3aMelllany eé MPOW3BOILHOM MOHAZION, a MCIIOIb30Banu UcxoAHyto. ITpumMep c
KOHKPeTHBIMU THUIaMU:

RunInBase (ErrorT MyError IO) IO = forall b. ErrorT MyError I0 b -> IO [

(ErrorT MyError IO b)

JTO OueHb MOXO0Ke Ha TO, UYTO MbI PACCMATPUBAJIH IO CHX TIOD, C TOU JIUIIb Pa3HHULeN, UTO TYT MBI
XOTWM UMeTb JIeJi0 C KOHKPeTHOM BHyTpeHHel MoHazioi. Ha camom zerte, kiacc MonadControlIO —
3TO TIPOCTO paciipeHue MonadControlTrans c moMolibio RunInBase.

class MonadIO m => MonadControlIO m where
liftControlIO :: (RunInBase m I0 -> IO a) ->m a

ITporre roeopsi, 1iftControlI0 npuHKMMaeT QyHKLMIO, KOTOPasi OKKUAaeT Ha BX0 QYHKLIMIO RunInBase.
Jta RunInBase MOXeT ObITh MCMO/MIb30BaHAa [y pa3dopa Hallleld MOHa/pl /10 TIPOCTOM IO, a 3aTeM
liftControlIO BeICTpauBaeT BCE Ha3aj. Tak ke, Kak U MonadControlTrans, OH MOCTABISETCS CO
BCIIOMOTaTebHOM (pyHKIeH

controlIO :: MonadControlIO m => (RunInBase m IO -> IO (m a)) ->m a
controlIO0 = join . liftControlIO

Vcnonb3ys eé, Mbl JIETKO MOYKEM TIepeITMCcaTh Halll MPe/bIAYIIUA TPUMED:

useMyFileError7 :: ErrorT MyError IO ()

useMyFileError7 = controlIO $ \run -> withMyFile $ run . sayHiError

U, KaK mpeuMyIecTBO, OHa JIErKO MacIITaOUpyeTCs Ha HeCKOJBKO TPaHC(OPMATOPOB:
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sayHiCrazy :: Handle -> ReaderT Int (StateT Double (ErrorT MyError IO0)) ()
sayHiCrazy handle = 1iftIO $ hPutStrLn handle "Madness!”

useMyFileCrazy :: ReaderT Int (StateT Double (ErrorT MyError IO0)) ()
useMyFileCrazy = controlIO $ \run -> withMyFile $ run . sayHiCrazy

A.4. MpuMmepbl U3 peasnibHOW XXU3HU

[JaBaiiTe, UCIO/B3Ysi 3TOT KOA, PELLM HeCKOJIBKO 3aJad U3 peasbHOM KU3HU. HaBepHoe, caMbiii UH-
TepeCyroIIUi BapHUaHT UCIIOb30BaHNsl — 00paboTKa UCK/TIOUeHHH B cTeKe TpaHcdopmaropa. TTpes-
TIOJIOXKUM, IS IPUMEPA, UTO MBI XOTUM aBTOMATH4e CKH UCIIO/THSATL HEKOTOPBIH KO/ OUMCTKY TP BO3-
HUKHOBEHUH UCK/FoueHus. Ecim 6b1 9T0 6BUT 0OBIYHBIIN K07 BBOJA/BBIBOAIA, MBI OBI MCIIOIb30BaH:

onException :: I0 a -> IO b -> I0 a

Ho, Haxopsich B MOHazie Er ror T, Mbl He MOXKeM TepeZiaTh HU fleficTBUe, HU Ko7, OuMCTKU. Ha momortis
IIPUXOAUT controlIo:

onExceptionError :: ErrorT MyError IO a
-> ErrorT MyError IO b
-> ErrorT MyError IO a

onExceptionError action after = controlIO $ \run ->
run action ‘onException’ run after

Tenepnb AOMyCTUM, UTO HaM Ha/[0 BBIAENUTH HEKOTOPHIM OOBEM IaMsTH /ISl XpaHeHHs 3HaUeHWs
tura Double. B MoHazie I0 MBI IPOCTO UCIO/IB30BaH ObI pyHKIMIO alloca. U onsTh Hallle pelleHue
OYeHb TIPOCTOe:

allocaError :: (Ptr Double -> ErrorT MyError IO b)
-> ErrorT MyError IO b
allocaError f = controlIO $ \run -> alloca $ run . f

A.5. MNMoTepssHHOEe cocToAHME

[JagaiiTe, oTMOTaeM HeMHOTO Ha3aj, — K HallleMy OIpeZieJieHHI0 QYHKIMU onExceptionError.
Ona ucnosib3yet OnException, KOTopast UMeeT CUrHarypy tumna: I0 a -> I0 b -> IO a.llo3Bosib-
Te MHE CIPOCHUTB Bac: UTO CJIYUMJIOCH C apryMeHTOM b Ha Beixofie? OH ObLT MOTHOCTBIO TPOUTHOPH-
poBaH. Ho 3T0, KaXkeTcsl, CO37,aéT HaM HebobIy 0 TIpo6ieMy. Besib, B KOHIle KOHIJOB, Mbl COXPaHSIEM
vH(bOpMaLMIO 0 COCTOSIHUM Halllero TpaHcdopMaropa B 3HaYeHWU BHYTpeHHell MOHa/bl. M ecyii Mbl
€ro UTHOPUPYEM, TO MBI, TIO CYII|eCTBY, TAK)KE UTHOPUPYEM M MOHAIUUECKHe TT0O0UHbBIE 3 (eKThI!

Ha, Tak u ectsb. Takoe cy4yaeTcsi Py UCMO/Ib30BaHuU monad-control. OnpeaenéHHbie QyHKIUN
TEepSIFOT HEKOTOPbIE U3 MOHA/INUe CKUX TTOO0UHBIX 3¢ dekToB. JIydille Bcero 3To onvcan bac B KoMmMmeH-
Tapusx K COOTBETCTBYIOIUM (DYHKITHUSIM:
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OO6paruTte BHUMaHUe, UTO JIFOObIe MOHafuUeCKre obouHble 3deKTH B m Kozia ”OurCT-
Ku” OyIyT OTOPOILEHBI; OH BBITIOIHSIETCS TOJIBKO PaJy ero mobouHbIX 3¢ ¢eKToB B I0.

Ha npakTrke, monad-control obsraHO OyZeT AenaThb TO, YTO BaM Ha/Z[0, HO IMelTe B BUAY, UTO HEKO-
TOpbIe T0O0UHBIe 3Q(eKThl MOTYT UCUE3HYTh.

A.6. Cnyyau nocnoxHee

o cux nop, 4TOObI 3aCTaBUTH HAILM Y/IOBKKM paboTaTh, HaM TpeGOBaMMCh (GPYHKIMH, AFOIIe TI0JI-
HBIN JOCTYTI K CBOMM 3HaueHHsIMU. VIHOT/Ia 9TO He Mpe/|CTaB/IsieTCsl BO3MOKHBIM. Bo3bMéM, K ipumepy:

addMvarFinalizer :: Mvar a -> I0 () -> I0 () I

B 3TOM Cityuae Tpebyetcsi, uToObI DYHKLMS 3aBepLIeHHs He UMesla HUKaKoro 3HaueHus1. IHTyUTHB-
HO, TIepBOe, UTO HaM CJeflyeT OTMETUTh, — HeT HUKAKOTO Criocoba 3aXBaTWUTh HAIl MOHA/YeCKIe
robouHble 3¢ ¢dexThl. Tak Kak >ke Mbl CMOXKeM UTO-TO BPOZie TAaKOT0 CKOMITU/IMPOBaTh? OueHb ITPOCTO,
HaM HeoOXO0ZIMMO SIBHO OITMCATh O0TKAa3 OT BCel COXpaHsIoLieif coOCTosiHIe HH(OPMAL{HH:

addMvarFinalizerError :: MVar a -> ErrorT MyError IO () -> ErrorT MyError IO [

0

addMvarFinalizerError mvar f = controlIO $ \run ->
return $ 1liftIO $ addMvarFinalizer mvar (run f >> return ())

Hpyroii ciiyuaii U3 TOrO Ke MOAY/IS:

modifyMvar :: Mvar a -> (a -> I0 (a, b)) ->I0 b !

Teneprs y Hac eCcTb orpaHUYeHUs] Ha TUI BO3BPAI[aeMOro 3HaueHHsl BO BTOPOM apTyMeHTe: 3TO [0/1-
JKeH OBITb KOPTEXX M3 3HAUeHMs, IlepeZlaHHoro B (DYHKLIHIO, ¥ ITOTOBOTO BO3BpalljaeMoro 3HaueHus. K
CO’KaJIEHHIO, ST He BIDKY Criocoba Hamucath HeGobIyo 06EpTKy BOKpyT modifyMvar, utobsl 3acTa-

BUTH e€ paborats C ErrorT. BMecTo 3T0T0, B JAHHOM CJTy4ae, st CKOTIPOBaJ orpesiesieHue modifyMvar
Y U3MEHU ero:

modifyMvar :: Mvar a
-> (a -> ErrorT MyError IO (a, b))
-> ErrorT MyError IO b

modifyMvar m io =

Control.Exception.Control.mask $ \restore -> do
a <- 1iftIO0 $ takeMvar m
(a’,b) <- restore (io a) ‘onExceptionError’ 1iftIO (putMvar m a)
1iftIO $ putMvar m a’
return b




B. KoHAyuUThI

[1aBa COAEPKUT yCTapeBIIyto nHpopMaruio. ObHI[HaIbHOe ONMMCAHHe HAXOQUTCS Ha Cak-
e EP School of Haskellll,

Konayuts! ncronb3ytores st 06paboTKH TTOTOKOB AaHHBIX. OOBIUHO JIeHNBbIE BBIYHCIIEHHS 1103~
BOJISIFOT 00pabaTkiBaTh OosblMe 0ObEMBI JAHHBIX, He 3arpy)kas MX B IaMsAThb LieJMKoM. OfHaKo Hc-
TI0/Tb30BaHKe TAKOTO TI0/X0/ja [JIsl BBOZIa-BbIBOZA BJIEUET 3a co00i TpeboBaHKe TeHMBOCTH TIOC/Ie/jHe-
ro. OCHOBHOM He/IOCTaToOK JIEHUBOTO BBOJA-BbIBOJ|a — €r0 HeJleTepMUHUPOBAaHHOCTb: Y HaC HeT HU-
KakKWX rapaHTdil Toro, korga OyZyT BBHIMOMHEeHbI (PUHAIN3ATOPBl HAILKX pecypcoB. [jisi HebobIIOoro
TIPUJIOKEHUST 3TO JOIYCTHUMO, HO /1T BBICOKO Harpy>keHHOTO BeO-cepBepa Mbl MOYKeM OueHb OBICTPO
HCyepraTth OrpaHUUeHHbIE CCTeMHbIe PeCYPChI, HallpuMep, fie CKPUIITOPEI (haiiyioB.

KoHZyWTBI T03BOJISIOT ONIEPHUPOBATh OOIBIIMMHU ITOTOKAMH JJaHHBIX [IPH IeTEDPMUHHUPOBAHHOM YIIpaB-
JieHny pecypcamu. OHU N1pefoCTaB/IsI0T YHU(ULIMPOBAHHbIN MHTepdeliC /151 IOTOKOB JlaHHbIX BHE 3a-
BUCHMOCTH OT TOTO, OTKy/la 5TU JaHHbIe IIOCTYIA0T: U3 (aiiloB, COKeTOB WU MaMsTH. B coueTanuu
c ResourceT MbI MOXkeM 6e30racHO paboTaTh C pecypcam, 3Hasi, UTO OHU OyZAyT rapaHTHPOBaHHO
0CBOOOXK/IEHBI JJaXKe B C/Tyyae BO3HUKHOBEHHS HCK/TIOUEHHH.

B sTOM npu/oKeHUM pacCMaTpUBaeTCs MaKeT conduit? Bepcuu 0. 2.

B.1. KoHAynTbl B ABYX c/noBax

XoTs TOHUMaHYe HU3KOYPOBHEBOW MeXaHUKH KOHAYUTOB PEKOMEH/IyeTCsl, BB MOXKeTe /1ajieKo Ipo-
IBUHYTHCS U Oe3 Heé. [laBaiiTe HAUHEM C HECKOTbKUX BLICOKOYPOBHEBBIX MprMepoB. He GecriokoiiTecs,
€CJTH HEeKOTOPbIe /IeTasTv Oy/IyT BaM HETIOHSATHBI CPa3y, Mbl pa30epéM BCE B 3TOM MPUIOKeHUH. HauHéM
C TePMHHOJIOTHY, TI0C/Ie Yero rnepeiém K npuMepam Koja.

* HcmouHuk (source) reHepupyeT naHHble, OHU MOTYT ObITh MPOUMTaHbI U3 (aiisa, MPUUTH U3
COKEeTa WM HAaXOJUTLCS B MaMATH B BUEe CMMCKa. Mbl OyeM 00OpamiaTbCsi K 3TUM [JaHHBIM,
3abupasi UX U3 UCTOYHHUKA.

* Cmoku (sinks) motpebmstoT faHHble. [IpocTedIMMU TIPUMEPaMH MOTYT CJIY>XKUTh: (QYHKLUS
CYMMUPOBaHUs (CI0’KeHHe YrcesT U3 T0TOKa), (aiiyioBeIi CTOK (KOTOPBINA 3aiChIBaeT BCE T10-
JydeHHble OaiiThl B (aiin) nnu coket. [To okoHUaHMM 06pabOTKM AaHHBIX (MBI OOBSICHUM 3TO
YyTb TI03Ke) CTOK BO3BpalllaeT HEKOTOpPOe 3HaueHHe.

+ KoHndyums! mipeobpa3yroT faHHble. [IpocTeiimii mpriMep — (GYHKLUS map, XOTs CYLeCTByeT
MHOTO IpyruX. MBI lobaB/isieM fiaHHbIe B KOHAYUT Tak ke Kak 1 B CTOK, OFJHAKO BMeCTO BO3Bpa-

lhttps ://www.fpcomplete.com/user/snoyberg/library-documentation/conduit-overview
thtp ://hackage.haskell.org/package/conduit
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Ta OJHOTO 3HaueHUst KOHJYUT MOKeT BeDHYTh HECKOJIBKO Pe3yJIbTaTOB KaXK/IbIi pa3 Kak B Hero
J00aB/ISIIOTCS JAHHBIE.

* KombuHuposatue (fuse) (Criacubo JaBugy Ma3swepecy 3a TepMuH.) KOHAYUT MOXKHO CKOMOU-
HUPOBaTb C MCTOYHUKOM JIaHHBIX (C IIOMOIIBIO Orleparopa $=) U IOMTyYUTb HOBBIN MCTOYHUK.
Hampumep, MBI MO’KeM B35ITh MICTOUHHMK, YATAIOIINM OaliThI U3 (haiina, ¥ KOHAYHT, peobpa3syro-
i 6aiiTel B TeKCT. CKOMOMHUPOBAB UX MBI [TOJTYYMM MUCTOUHHK, YATAIOILUM TEKCT U3 daiina.
AHanornuHo, KOHAYUT M CTOK MOXKHO CKOMOWHHPOBAaTh B HOBBIN CTOK (oreparop =$), a ABa
KOH/[yTa — B HOBBI! KOHAYUT (OmepaTop =$=).

* CoeduHeHue. Mbl MO>KeM TIPUCOeANHSITh UCTOUHUK K CTOKY, UCII0/IB3Ys oriepatop $$. DTo npu-
BEZIET K TOMY, UTO IaHHbIe Oy/IyT TepefiaBaThCsl U3 UCTOYHHKA B CTOK /IO TeX TIOp, 10Ka OfIUH 13
HHUX He COOOLINT, YTO OH «3aKOHUMI».

PaccMoTpyM HeCKOJIBKO NTPUMEPOB KOZia C UCII0/Ib30BaHUEM KOHZYHUTOB.

{-# LANGUAGE OverloadedStrings #-}

import Data.Conduit -- ocHoBHas 6ubsmoTeka

import qualified Data.Conduit.List as CL -- Hecko/bKO QyHkuwii f715 pabotsl co [
cnmcKkamm

import qualified Data.Conduit.Binary as CB -- 6a/Tsl

import qualified Data.Conduit.Text as CT

import Data.ByteString (ByteString)
import Data.Text (Text)

import qualified Data.Text as T
import Control.Monad.ST (runST)

-- [AnAa Ha4yana coeguHUM UCTOYHUK CO CTOKOM. bBygem ucrnosib30BaTb BCTPOEHHbIe

-- @QyHKUun no pabote c Qannamu 4715 IQPEKTUBHOIr0, WCO/bIYIOWEro MOCTOSAHHbIA [
00LéM namATn

-- U pecypco-6e300acHOro KonupoBaHUs QaiisioB.

-- 06paTuTe BHUMAaHWE: BHa4ase Mbl UCMONb3yeM $$ A8 coeauHeHWs UCTOYHUKA U [
CTOKa, a
-- 3areMm ucnonb3yem runResourceT.

copyFile :: FilePath -> FilePath -> IO ()
copyFile src dest = runResourceT $ CB.sourceFile src $$ CB.sinkFile dest

-- Mogynb Data.Conduit.List npegocTaB/issi€T HECKO/IbKO
-- BcroMorarte/ibHbIX QYHKUWIA AN1s1 co3faHusi
-- WUCTOYHUKOB, CTOKOB U KOHAYWUTOB. BOT TaK BbIrAS4UT
-- TUNn4Has cBEPTKa: CYyMMUPOBAHME YUCE.
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sumSink :: Resource m => Sink Int m Int
sumSink = CL.fold (+) ©

-- Mbl MOXeM peann3oBaTb TO Xe camoe Ha 60/1ee HU3KOM

-- ypoBHe, UCMo/ab3ys QyHKUM sinkState.

-- OHa fpuHUMaeT Tpu napameTpa: HadasbHOe COCTOsIHue,

-- QyHKUMIo npuéma LOroNIHUTENbHbIX faHHBIX U QYHKUMIO 3aKPLITUS .

sumSink2 :: Resource m => Sink Int m Int
sumSink2 = sinkState
0 -- Haya/lbHoe 3Ha4yeHue

-- 0BHOBUM COCTOSIHWUA COI/1ACHO M0/1yHE€HHbIM [aHHbIM

-- U coobuumM, 4TO HEOobXOoAWMbl [OMO/IHUTE/bHbIE [aHHbIE

(\accum i -> return $ StateProcessing (accum + 1))

(\accum -> return accum) -- BepHyTb TeKylee 3Ha4yeHue fpu 3aKkpbiTuu

-- [Apyras nonesHas QyHKuyums - sourcelList.
-- CKoMbuHupoBas eé c Hawe# QyHKymii sumSink, mbl
--  [0/ly4uM BCTPOEHHYI0 peanu3aumio QyHKyua sum.

sum’ :: [Int] -> Int
sum’ input = runST $ runResourceT $ CL.sourceList input $$ sumSink

-- lockonbky 3TO Haskell, paBaiiTe co34afuM WUCTOYHUK,

-- KOTOpbIi reHepupyeT Bce 4ucsa dunboHayyu.

-- [Ans aToro Bocnonb3yemcss sourceState. CocTosiHue 6ypet

-- cogepaxaTb crefylune [Ba 4Yucsaa B 0C/€40BaTE/IbHOCTH .

-- Takxe Ham MoOHafobuTCcs QPYHKUMSA, KOTopas BEpPHET criejywlee Hucso
-- U OBHOBUT COCTOSIHME.

fibs :: Resource m => Source m Int
fibs = sourceState
(0, 1) -- Haya/sbHoe coCTOsIHUE
(\(x, y) -> return $ StateOpen (y, X + y) X)

-- [locuntaem cymmy nepBbix 10 4ucesn dunboHadyu.
-- Mbl MOXeM ucrosib30BaTb KOHAyWT isolate,

-- 4TO0bbl ObITb YBEPEHHbIMW, HYTO CTOK CYMMUPOBAaHUSA
-- obpaboTaeT TO/IbKO 10 3Ha4yeHwi.

sumTenFibs :: Int
sumTenFibs =
runST -- fpekpacHo paboTaeT B 4YUCTOM Koge

$ runResourceT
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$ fibs
CL.isolate 10 -- KOMO6MHUPYET WUCTOYHUK U KOHAYUT B UCTOYHUK
$$ sumSink

©“
1

-- Mbl Takxe MOXeM CKOMOMHUPOBATb KOHAYUT U CTOK,
-- MOMEHSIB MecTamy HEKOTOpPble 0nepaTopsl.

sumTenFibs2 :: Int
sumTenFibs2 =
runST
$ runResourceT
$ fibs
$$ CL.isolate 10
=$ sumSink

-- OT/IMYHO, a Tenepb CAE/IaeM HECKO/IbKO KOHAYWUTOB.
-- JaBaiiTe npeobpa3oBbiBaTb 4YMC/1a B TEKCT.
-- 3ByuuT, Kak 3ajgada A/l QyHKuuu map. . .

intToText :: Int -> Text -- BcriomoratesnbHas QYyHKUuS
intToText = T.pack . show

textify :: Resource m => Conduit Int m Text
textify = CL.map intToText

-- Kak wu paHblie, BoOcCro/ib3yeMcs @QyHkumeli conduitState.
-- 3gecb HaM He HYXHO COCTOSIHWe, [M03TOMYy Mno4CTaBum
-- QUKTUBHOE 3Ha4eHue.

textify2 :: Resource m => Conduit Int m Text

textify2 = conduitState
0
(\() input -> return $ StateProducing () [intToText input])
(\() -> return [])

-- Cgenaem KoHAyuT unlines, KoOTopblii 6ygeT [06aBsiTh

-- fnepeBo CTPOKU B KOHLE Kaxoro 6/10Ka BXOAHbIX LfaHHbIX.

-- Bocnonb3yemca ¢yHkuyumer CL.map. [/i151 TPEHUPOBKMU

-- MoxeTe ronpoboBaTb peasim3oBaTb TO Xe camoe npu nomown conduitState.

unlines’ :: Resource m => Conduit Text m Text
unlines’ = CL.map $ \t -> t ‘T.append’ "\n”

-- A Tenepb Hanuiem ¢yHKUMm, KoTopas rne4dyartaet
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-- nepsbie N uyucesn OuboHayyu. Wcnosib3yem KogupoBKy UTFS.

writeFibs :: Int -> FilePath -> IO ()
writeFibs count dest =

runResourceT
$ fibs
$= CL.isolate count
$= textify
$= unlines’

$= CT.encode CT.utfs8
$$ CB.sinkFile dest

-- Mbl ucrionb3oBanu onepatop $=, 4TO6b KOMOUHMPOBATH

-~ KOHAYWUTHl C UCTOYHUKAMMU, [0/1yHass HOBbIE MCTOYHUKM.

-- MoxHo genatb M 06paTHOE: KOMOUHUPOBATbL KOHAYWUTbHI U CTOKMU.
-- MOXHO faxe CKOMGUMHMPpOBATb [Ba KOHZyWTA.

writeFibs2 :: Int -> FilePath -> I0 ()
writeFibs2 count dest =

runResourceT
$ fibs
$= CL.isolate count
$= textify

$$ unlines’
=$ CT.encode CT.utfs8
=$ CB.sinkFile dest

-- Wnu Mel Moxem CKOM6MHMPOBaTb BCe HalimcaHHble KOHAYWTbl B O4WH. ..

someIntLines :: ResourceThrow m -- u3MeHeHue KOAMPOBKU MOXET BblbpocuThb [
UCK/IIOYEHNE
=> Int
-> Conduit Int m ByteString
someIntLines count =
CL.isolate count
=$= textify
=$= unlines’
=$= CT.encode CT.utf8

-- ...a 3aTem UCMo/nb30BaTb 3TOT KOHAYWUT:
writeFibs3 :: Int -> FilePath -> I0 ()

writeFibs3 count dest =
runResourceT
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$ fibs
$= someIntLines count
$$ CB.sinkFile dest

main :: IO ()

main = do
putStrLn $ "First ten_fibs:,” ++ show sumTenFibs
writeFibs 20 "fibs.txt”
copyFile "fibs.txt” "fibs2.txt”

B.2. CopepxaHue 3TOW rnasbl
[anee B 3TO}1 I71aBe OCBEILAIOTCS CIEAYIOIIYE TEeMBL:
» ResourceT — TexHHKa, KOTOpast I03BOJISIET FapaHTUPOBATh 0CBOOOXK/eHHE PeCYpPCOB;
* VICTOUHMKY — HaIlli TeHepaTophI aHHBIX;
* CTOKU — TIOTpeOuTeNM JaHHbBIX;
+ KoHgyutsl — npeo6pa3oBaresiv IaHHBIX;

* Bydepuzarus — texHrka 60pr0bI ¢ mHBepcueit yrpaenenus (Inversion of Control).

B.3. TpaHcdopmaTop MoHaabl Resource

Tpancdopmarop MoHa bl Resource (ResourceT) UrpaeT CyIIeCTBEHHYIO PO/b B YIIPaBIeHUHN pe-
CypCaMH B MPOEKTAX, UCIOIb3YIOLMX KOHAYUTEL. OH MOCTaB/sieTcs BMecTe ¢ 6ubmiorekoii conduit.
Mgl Oyznem paccMaTpyiBaTh ResourceT Kak OT/eJIbHYI0 CYIHOCTh. HecMOTps Ha TO, UTO HEKOTOpbIe
pellIeHys B ero Ju3aliHe OPHEHTUPOBAHbI Ha UCTIO/h30BaHMe C KOHAYUTaMH, ResourceT u cam 1o cebe
0CTAETCA MOJIe3HBIM UHCTPYMEHTOM.

B.3.1. Uenn

UTO He Tak C 5TUM KOAOM?

import System.IO

main = do
output <- openFile "output.txt” WriteMode
input <- openFile "input.txt” ReadMode
hGetContents input <<= hPutStr output
hClose input
hClose output
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Ecmu daiin input. txt oTcyTCTBYeT, 6pPOCUTCS NCK/IIOUEHHe IIPH TIOTIBITKE €T0 OTKPBITh. B pesyib-
tate hClose output HUKOrZA He OyJeT BbI3BAHO M MBI MOTyYNM YTEUKY Ba)KHOTO pecypca — Jie-
ckpurrTopa ¢atina. B HebosbII0i IporpaMme 3T0 He KPUTHUUHO, HO OUEBHJHO, UTO MBI He MOXKeM ceOe
3TOTO MO3BOUTE B JIO/ITO paboTaroIleM, BEICOKO Harpy’>kKeHHOM CepBepPHOM IIpoLiecce.

K cuacTtblo, pobiiemMa peliaeTcst A0BOIBHO IPOCTO:

import System.IO

main =
withFile "output.txt” WriteMode $ \output ->
withFile ”input.txt” ReadMode $ \input ->
hGetContents input <<= hPutStr output

Vcrionp3oBadue withFile rapaHTHPYeT, UTO e CKPUTITOP OyZeT 3aKPBIT AaXKe B CTydae MCK/IoJe-
HUH. OTa QyHKIMA TakKe 00pabaThbiBaeT aCMHXPOHHBIE UCK/TFOUeHMs1. Boobiie roBopsi, 3TO mpekpac-
HBIN MOJXOZ, /17151 CJTyuyaeB, KOT/la ero UCIo/Ihb30BaHue AOMYyCTUMO. 3auacTyro MCIo/b30BaHue withFile
JIOBOJIEHO TIPOCTO, HO WHOTIA MOXKET TOBJIeYb MEePeryChIBaHKe BCell IPOrpaMMBl, a 3TO MOXKET OBbITh
OYeHb CKYUYHO WV CUJIbHO Hea(h(heKTHUBHO.

Bo3bméM, Harpumep, eHyMepaTopk! (IakeT enumerator). Eciu Bbl 3ar/siHeTe B J0KYMeHTALMI0, TO
HaiiiéTe GyHKLMIO enumFile /715 uTeHUs coziep)Kumoro daiia, Ho He Haljére pyHKIMU iterFile
JJ1s1 3aKcu cofiep>kumoro B (paiil. Tak czieiaHo IOTOMY, UTO IIOTOK YIIpaB/eHUs UTepaToB He M03BO-
JIsieT TIPaBU/IBHO YTIPaB/IsiTh JecKpunTopaMu. [1o3Tomy, uTobsl 3amucaTs B (aiin BaM HaZl0 CO3/aBaTh
JleCKpUIITOp /0 3amycka Iteratee, Harpumep:

import System.IO
import Data.Enumerator
import Data.Enumerator.Binary

main =
withFile "output.txt” WriteMode $ \output ->
run_ $ enumFile "input.txt” $$ iterHandle output

ITOT KoZi, paboTaeT XOpOIIlo, HO TIPe/ICTaBLETe, UTO BMECTO TIPOCTOH Iepe/iaui JaHHBIX B (aii, Ham
Ha/I0 MPOBECTH J/IUTe/IbHOEe BBIUMC/IEHHE T1epe]; UCI0/Ib30BaHUeM JleCKpUIiTopa. Mbl 3axBaTuM Jie-
CKDHIITOP 3aZI0JIT0 /10 TOTO, KaK OH HaM MOHa00UTCs1, 3aHMUMasi BaKHBIN peCypcC Halllero puIoXKeHUs..
Kpowme Toro, yacTo MbI He MOXXeM OTKPBITH (aiij1 3apaHee, Tak Kak Mbl TOMMEM KaKou (aiis1 OTKPBIBATh
TOJIBKO TIOCJIe TIPOUTEHUST JaHHBIX U3 BXOAHOTO (aiina.

OpHa U3 3asBIeHHBIX I{eJiell KOHAYUTOB — PEeIIUTDb 3Ty Mpo0/eMy, ¥ OHH [ieIaloT 3TO C TIOMOIIBI0
ResourceT. [Iporpamma BbIllIe MOXKET OBITh MepenucaHa CJIeayoIMM obpa3om:

{-# LANGUAGE OverloadedStrings #-}
import Data.Conduit
import Data.Conduit.Binary

main = runResourceT $ sourceFile "input.txt” $$ sinkFile "output.txt”
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B.3.2. Kak 3aTo pa6oTtaer

Bcero ocHOBHBIX PyHKLIMH 10 paboTe c ResourceT — TPH, OCTa/IbHbIe C/leTaHbl TOBEPX ITUX TPEX
HCKJTFOUUTENLHO 7151 yAoOcTBa. BOT mepBast U3 3TOM TPOUIIBL:

register :: IO () -> ResourceT IO ReleaseKey !

Ha camom perne, 3Ta 1 Apyrue ¢yHKUUM HIDKe Hosiee MOMMMOPGHBI, YeM MOKa3aHO 37eCh.

Onu MoryT paboTarh C APYyTMMH MOHaziaM# KpoMme I0. B efiCTBUTeNbHOCTH MOJOUAET T10-
uty moboii TpaHcdopmarop Hazg IO, a TakKe JFOOBIHN CTIK ¢ yuactueM ST. [leTanu 3TOro Mel
paccMOTPUM IO3XKe.

OTa (QYHKIUS perucTpupyeT KyCOK Kofa, KOTOpblii Oyaer BeimosHeH. OHa BO3BpalljaeT 3HayeHHe
ReleaseKey, KOTOPOe MCITO/B3YeTCS B CIeAyroteit QyHKIN:

release :: ReleaseKey -> ResourceT IO () !

Be130B dyHKIMH release c repefaueii ReleaseKey HeMe/TeHHO BLITIOHSIET AeiCTBHe, KOTOpOe ObI-
JIO 3apeTMCTPUPOBaHO paHee. Mbl MO)KeM BbI3BIBATE elease C OHUM U TeM )Ke 3HaueHreM ReleaseKey
CTOJIbKO pa3, CKOJIbKO TokesiaeM. [Ipy repBoM BbI30Be [IPOM3BOAUTCS pa3perucrpaiys AeldcTBys. JTo
3HAYUT, UTO BbI MOXKeTe 6e30IacHO 3aperruCTPUPOBATh AeHCTBIE 0CBODOXKIEHUS IaMsITH, He 3a60TACh

0 TOM, UTO OHO OyJIeT BBITIOHEHO [BaXKAbI.
B onuH rpekpacHbIii MOMEHT, HaM 3aX0ueTCsi TOKUHYTh ResourceT. UToOsI caies1aTh 3T0, BOCHOJb-
3yeMcsL:

runResourceT :: ResourceT I0 a -> IO a

B aToli BHellIHe HEBUHHOM (YHKLIMM MPOUCXOAUT Bcsi Marusi. OHa MPOXOAUT TI0 BCEM 3aperucTpu-
POBaHHBIM ZIEHCTBHSM O0CBOOOXKIEHHSI PECYPCOB U BBIMOJIHAET UX. JTa QyHKIMSA Ge3oracHa ¢ TOUKH
3peHwUst UCK/TIOUEHHM, B TOM CMBICJIE, UTO 0CBOOOXK/IEHHE PeCYPCOB Oy/eT BLIMOHEHO B C/Iy4yae U CHH-
XPOHHBIX ¥ dCHHXPOHHBIX MCK/TIOUeHHH. VI, Kak ObLJIO YITOMSIHYTO BbIIlIe, BbI30B (PYHKIMK release
OTMEHHUT PerucTparuio AedctBus. Takum 06pa3oM HaMm He CTOUT OGeCTIOKOUTHCSI O TIOBTOPHOM OCBO-
OOXK/IEHUU PECYPCOB.

Hakowety, a/1s1 yoo6cTBa, Mbl IPUBEEM e11ié 0fHYy QYHKLIMIO [i/1s1 BbIIe/IeHUs pecypca U perucTpaLuu
JIeACTBYS 110 €r0 0CBOOOXK/IEHUIO:

with :: I0 a -- BbgenuTh
-> (a -> I0 ()) -- ocBob6ognTbH
-> ResourceT IO (ReleaseKey, a)

Tenepb nepenuviiemM HepBbeI HeKaueCTBeHHbIN IIpUMep C UCII0/Ib30BaHuEeM ResourceT:

import System.IO
import Control.Monad.Trans.Resource
import Control.Monad.Trans.Class (lift)

main = runResourceT $ do
(release0, output) <- with (openFile "output.txt” WriteMode) hClose
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(releaseI, input) <- with (openFile "input.txt” ReadMode) hClose
1lift $ hGetContents input <<= hPutStr output

release releasel

release releaseO

Temnepb MbI MOXKeM He 6eCTIOKOUTHCS 00 UCK/TIOUEHHUSIX, TIPeIOTBPAIIAFOIIHUX 0CBOOMK/IEHHE PeCyp-

coB. B Takux MajieHBKUX MPOrpaMMax Kak 3Ta MO)KHO OMYCTHTh BBI30BHI release, 3TO HUM Ha UTO He
noenusieT. OJJHaKo B OOJIBILINX MPUTOKEHHUSX, T7ie MbI TIPOZIO/DKUM 00paboTKy fanbliie, 3TOT KOZ, Ta-
PaHTHUPYeT, UTO JeCKPUITOPbI PECYPCOB OCBODOAATCS KaK TOJMBKO 9TO CTAHET BO3MOXKHBIM, CHHIKAst
norpeb/ieHre PeCypCcoB 10 MUHUMYMa.

B.3.3. HeckonbKo cnoB 0 Tunax

Kak 6bU10 yrioMsiHyTO BBILIE, ResourceT — 3TO HeuTo Oosiblliee, YeM Ko7, UCITOMHSIEMBIi B I0.
Hagaiite 06Cy1uM HEKOTOPEIe TpeGOBaHYSI, MPeAbSIB/SEMbIE K UCTI0JIb3yeMOM MOHA/E.

* Vi3MeHsieMble CCBHIIKY [|jIsl XpaHeHHUs 3aperCTPUPOBAaHHBIX AeHCTBHI 110 0CBOOOXK/EHHUIO pe-
cypcoB. Bam MoKeT Ka3aThCsl, YTO MBI MOIJIM ObI UCIIO/B30BaTh TpaHcdopMarop StateT, HO
TOr/la Hallle COCTOSIHKE He CMOXKeT KOPPEKTHO MepeXKUTh UCK/IIOUUTe/IbHbIe CUTYaLuu.

* MBI XOTUM pervcTpUpOBaTh JeMCTBUS TOMBKO B 0a30Boi MoHaje. Harnpumep, eciiv Mbl UMeeM
cTIK ResourceT (WriterT [Int] IO),>kenaTe/bHO 3apErUCTPUPOBATH TOIBLKO 10 AeHCTBUS.
ITO TIO3BO/UT JIeTKO BTsirMBaTh (1ift) Hami ¢T3k (T.e. [00aBIATL HOBBIM TpaHCHOpPMATop B Ce-
peZMHY CTIKa) 1 n3bexkaTb COMBAIOIIMX C TOJKY MPOoO/IeM C “HaHU3bIBaHHEM” MOOOUHBIX (-
(heKToB APyrux MOHaj,.

+ Kakoii-To criocob rapaHTHpOBATh, UTO AeCTBYE OYeT BHIMOTHEHO [JaXKe B C/Tydae UCK/TIOUeHHH.
Ortcroza cienyet HeOXoqUMOCTb GyHKIMY a-yisi bracket.

,Z[J'[H TMEPBOIo IMyHKTA OIpeae/rM K/dCC TUIIOB [Jid MOHa/[, KOTOPpbIe UMEKOT U3MeHsi€eMble CCbIJIKU:

class Monad m => HasRef m where
type Ref m :: * -> *
newRef’ :: a -> m (Ref m a)
readRef’ :: Ref ma ->m a
writeRef’ :: Ref ma ->a ->m ()
modifyRef’ :: Ref ma -> (a -> (a, b)) ->mb
mask :: ((forall a. ma ->ma) ->mb) ->mb
mask_ :: ma ->ma
try :: ma -> m (Either SomeException a)

34ech y HaC acCOLMMPOBaHHBIN TUM /IS yKa3aHUs TWMa ccbuloK. (PaHaTtaM (pyHKIMOHAIBHBIX 3a-

BUCHCMOCTEH 51 IOKaKy B CJIe[YIOIeM pa3Zese, UTO aCCOLMMPOBAHHBIN THIT HeOOXO¥M.) 3aTeM MBI
oripefiesisieM HECKOJIBKO OCHOBHBIX OTepaLvii Haf cCbTKamMy. Y HakoHeL| HeCKOJTbKO (YHKLMHA [i/ist pa-
OO0THI C UCK/TIOUeHHSIMH, KOTOpEIe HeoOXOAMMEI J1s1 6e30T1acHO peanu3aliyl GyHKLHH, OTTHCAHHBIX B
nocjeHeM pasgesie. Peanu3sanys sk3eMiuisipa fj1st I0 10BOIBHO MPSIMOJIMHEHHA:
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instance HasRef IO where
type Ref IO = I.IORef
newRef’ = I.newIORef
modifyRef’ = I.atomicModifyIORef
readRef’ = I.readIORef
writeRef’ = I.writeIORef
mask = E.mask
mask_ = E.mask_
try = E.try

OpHaKo TIpY peay3aLyy SK3eMIuIsipa AJisi MOHazAbl ST Mbl cTaskuBaeMcs ¢ TipobsiemMoit: 06paboTka
VCK/TFOUeHN B MOHa/le ST HeBo3MoyKHA. B pe3ynbraTe dyHKUIMY mask, mask_ U try UMerOT peasu3a-
L[MIO 110 YMOJTYaHUIO 6e3 TIpOoBepKU MCKITIoUeHUH. M3-3a 3TOro Mbl I0/DKHBI C(OPMY/IHMPOBATh I1ePBOe
TIpeayTipeXieHue:

Onepanuu B MOHaje ST He 0e30macHbI 0THOCHTE/ILHO MCK/IIOUeHHH. Bbl He JO/DKHBI BBIZIENSATh
pefikue pecypchl B MOHaZle ST KOTia UCIoJib3yeTe ResourceT.

BbI, BO3MOXKHO, 33/1a/TUTe BOTIPOC, a 3aUeM TOTZIa BOOOII[e UCIT0/h30BaTh ResourceT B KOMOMHAIUN
¢ ST. IIpyunHa B TOM, YTO C KOHAYUTaMU MOXKHO [leJlaTb MHOTO 4ero u 6e3 HCIO/b30BaHUs PeJKUX
PEeCypcoB, U ST sIBISIETCS TTPEKPACHBIM CIIOCOb0M JiesiaTh 3To urcto. OfHaKo 00 3TOM To3/Hee.

[TyHKT HOMep 2: HaM Hafio Kak-To paboTaTh ¢ KOHIenuel 6a30Boi MoHazbl. OMSTh >Ke, Mbl MOXKEM
HCII0/Tb30BaTh aCCOI[MMPOBAHHbBIE THUITBI (M CHOBA 3TO OyeT 00BsICHEHO B ciefyroieM paszese). Hare
pererye OyzieT BBIIVISIETH TPUMEPHO TakK:

class (HasRef (Base m), Monad m) => Resource m where
type Base m :: * -> *

resourceLiftBase :: Base m a ->m a

Mgl 3266111 0 yHKTe 3: bracket-nogo6Ho# dyHkiyu. Ham noHag00uTCs elnié ofuH MeTo/, B K/ac-
Ce THUIIOB:

resourceBracket_ :: Base ma ->Basemb ->mc ->mc

TIpuyHOM, 110 KOTOPO#A TIepBEIe iBa apryMeHTa MyHKIMK resourceBracket_ «KuByT» B 6a30B0it Mo-
Hajie, SIBJIIETCS TO, UTO B ResourceT BCe BbIJe/IeHHs1 U 0CBOOOXKIEHUSI PeCYPCOB, TIPOUCXOJAT B 6a30-
BOI1 MOHaje.

Wrak, Haj HAaIMM 3K3eMIuIpoM HasRef i I0 HaM TakKe HY>XeH 3K3eMIusip Resource. Peamu-
3aLysi I0BOIbHO OUeBH/IHA:

instance Resource IO where
type Base I0 = IO

resourcelLiftBase id
resourceBracket_ E.bracket_
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Termneps y HaC eCTb HECKOTBKO CXOAHBIX YK3eMITISIPOB ST, B KOTOPBIX (PyHKIUS resourceBracket
Hebe30racHa OTHOCUTE/ILHO UCK/TFOUEHHH. Pelliaroliyii 1ar 3aKk/IruaeTcs B MoAgepXKKe TpaHchopma-
TOpoB. HaM He HyeH 3K3eMIuisp HasRef, HO Hy)eH 3K3eMIisip Resource. ClI0KHOCTb COCTOWT B
KOPPEKTHOM peanu3aliyu GyHKIMY resourceBracket_, [/if 4ero BOCMO/b3yeMCsl HEKOTOPBIMU (DY HK-
LMsMU 13 TakeTa monad-control (rnonad-contro]E):

instance (MonadTransControl t, Resource m, Monad (t m))
=> Resource (t m) where
type Base (t m) = Base m

resourceLiftBase = 1ift . resourceLiftBase
resourceBracket_ a b ¢ =

control’ $ \run -> resourceBracket_ a b (run c)
where
control’ f = liftwith f >>= restoreT . return

st Bcsikoro TpaHcdopmaropa ero 6a3a siesietcsi 6a30ii BHyTpeHHel MOHa/[bl. AHaJTOTUYHO MBI BTSI-
rMBaeM 3HaueHre B 0a30BYI0 MOHa/ly MOCPeACTBOM BTATUBAHUS CHavyala BO BHYTPEHHIOI MOHAZY, a
3areM B 06a30Byr0. C/ioXKHast UacTh — peanu3aius resourceBracket_. §1 He Gyay BHaBaThCs B IO-
IpoOHbBIe 0ObCHEHUS, UTOOBI C/TyYaliHO He MOCTaBUTh Ce0sl B TIYTIOe MOJIOKEHHE.

B.3.4. OnpepneneHune ResourceT

Tenepb Y HaC J0CTAaTO4YHO I/IHCl)OpMaL[I/II/I, YTOOBI OCMBIC/IUTh orpezeneHue TUra ResourceT:

newtype ReleaseKey = ReleaseKey Int

type RefCount = Int
type NextKey = Int

data ReleaseMap base =
ReleaseMap !NextKey !RefCount !'(IntMap (base ()))

newtype ResourceT m a =
ResourceT (Ref (Base m) (ReleaseMap (Base m)) -> m a)

Mu1 BuguM, uTo ReleaseKey 31o mpocto Int. EciiM BbI TOCMOTPUTE Ha KOJ, HECKOIBKVIMH CTPO-
KaMU HWXKe, TO 3TO orpejie/ieHre 00peTET CMBIC/, TakK KakK Mbl UCMO/Ib3yeM IntMap [ XpaHeHUs
3aperuCTPUPOBAHBIX JIeWCTBUI. MBI TakKe OIpe/iesisieM /iBa THUIa-CHHOHMMA: RefCount u NextKey.
NextKey XpaHHUT TIOC/IeAHee TIPUCBOEHHOe 3HAUeHHe KIIoua M YBeJUUMBAeTCS Ha eJUHULY KaXKIbId
pas, Korja BhI3bIBaeTcs PyHKIMS register. RefCount MbI KOCHEMCSI HEMHOTO TIO3KE.

ReleaseMap XpaHUT TPU BU/ja MHGOPMALIU: C/IeYIOIIMHI K04, CUETUMK CCHUIOK M map BCex 3ape-
TMCTPUPOBAHHBIX JiecTBUi (actions). 3ameTsTe, uTo ReleaseMap MPUHUMAET TUITOBYIO TEPEMEHHYIO
base, koTopasi onpefiesisieT, B KAKOW MOHa/ie JOKHBI XKUTh [IeMCTBUS TI0 0CBOOOXKEHHUIO PECYPCOB.

3http ://hackage.haskell.org/package/monad-control
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Haxkownertr, Resour ceT siBisieTcsi TI0 CyTH Reader T, KOTOPbIi XPaHUT U3MEHsIeMYIO CChITIKY Ha ReleaseMap.
TWIl CCBUTKK OTIpPeZie/isieTCsl TUTIoOM 0a30BOM MOHAJbl TOUHO TaK )K€ KaK U «OUHINAIOIast» MOHA/a.
VIMeHHO TI03TOMY MBI M UCITO/Th30Ba/Id aCCOLMUPOBAHHbBIE THTIBI.

Bosbiiast yacts ocrasierocs kKoga B Mogysie Control.Monad . Trans.Resource — onpefeneHue
9K3eMILISIPOB /i/Is THIa ResourceT.

B.3.5. [lpyrue knaccbl TUNoB

Mogynb npefiocTabsisieT ewlé Tpy Kjiacca THIIOB:

ResourceUnsafelO

JIrobasi MoHaza, Kotopast MoxeT BTsiHYTH (lift) IO meticTBus B cebs1, HO 3TO MOXKeT ObITh Hebe30macHo.
ITepBblii prMep 3Toro — ST. OCTOPO)KHOCTH He0OX0AVMA TOJIBKO TIPH BTSTMBAHUY [eHCTBHUMA, KOTO-
pble He MCIOJIB3YIOT Pecypchl U KOTOpble He «3aIyCKaloT pakeTbl». [Ipyrumu cl1oBamMu, IPUMEHHUMBI
BCe 0ObIUHbIe TIPeIyTPeKIeHNs HacuéT unsafeIOToST.

ResourceThrow

st meficTBUM, KOTOpBIe MOTYT OpocaTh WCKIIFOUeHHst. ABTOMaTU4deCKH MPUMHUHIMO KO BCeM MO-
HajgaM Ha 6ase I0. [l ST-MOHAJ MOXKHO BOCIIO/Ib30BaThCsl TpaHCopMaTtopoM ExceptionT, UTOOLI
TIPe/J0CTaBUTh BO3MOYKHOCTB TIPOOpachIBaHMS UCK/II0UeHNH. JTo roTpebyeTcst /11 HEKOTOPBIX (PyHK-
L[ KOH/YUTOB, HalIpUMep, [/ AeKOANPOBaHUs TeKCTa.

ResourcelO

Bxsitouaet B cebst HECKOJIBKO K/IaCCOB TUIIOB, B TOM YHCJ/I€ [[Ba YIIOMSIHYThIX Bbiiie. OH CO3[aH nc-
KJTIOUMTENTBLHO [I/1st yIo0CTBa, MbI MOXKEM JI0OUTHCSI TOTO XKe pe3y/ibrara U 6e3 Hero, passe uto moTpe-
OyeTcst HarMcaTh OOJbIIIe KOJa.

B.3.6. BerBneHus (Forking)

MosKeT 1oKa3arhCsl, UTO OTBETBJIEHHE TIOTOKA TI0 OMpe/esieHH0 HeOe30MacHO NP MCIO/IB30BaHNN
ResourceT, TaKk KaK poAUTeIbCKUI TIOTOK MOJKET BbI3BaTh runResourceT B TO BpeMsl Kak J0uepHUi
HCIIO/B3YeT Pecypchl. TO, KOHEUHO JKe, TaK, eC/IM BBl UCII0/b3yeTe 00bIYHYI0 (GyHKIWI0 forkIO.

Boobmje, BEI He MoO)KeTe HCIIO/IB30BaTh CTAHAAPTHBIA forkIO, Tak KaK OH HCIIONb3y-
eT MOHaZy IO, OfHAKO BIIOJIHE MOXKHO BOCIIO/MBb30BaThcs (QyHKLMed fork W3 makera
lifted-base. ViIMeHHO MO 3TO¥ MpHUKHe MaKeT regions He TpeJOCTaB/seT SK3eMIUISP
MonadBaseControl jis cBoero TpaHcdopmaropa (KOTOpbIii 0ueHb MOX0XK Ha ResourceT).
OpHako, HasHaueHHe ResourceT 3aK/II04YaeTCs He B 3arpelleHny IPOrpaMMUCTaM CTpPesIsTh
cebe B HOTY, a TOJILKO B 00JIerYeHUH HalMCAHUs TIPABUIBHOTO Koja. [103ToMYy, MBI BCE ke
TIPe/IOCTAaBIISIEM 3TOT 3K3eMIUTSAP, Ja)ke HECMOTPS Ha TO, UYTO OH MOXKeT OBITb MCTI0/Ib30BaH
HeTPaBUJILHO.

YToOBI permuTh 3Ty 1pobsieMy ResourceT BKIFOYaeT B cebst CUETUMK cChITOK. Korza BBI co3zjaére
HOBBII TIOTOK C TOMOIIIBIO resourceForkIO, 3HaueHre RefCount B ReleaseMap yBelnunBaeTcs Ha
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efuHULYY. Beskuli pas, Korjja BbI3bIBaeTcsl runResourceT , 3TO 3HaueHHe yMeHblaercs Ha 1. Tonbko
KOT/ZIa OHO IOCTUTHET HYJIsI, BBITIOJTHATCS A€HCTBUS 10 0CBOOOXK/IEHUIO PeCyPCOB.

B.3.7. BcnoMmorartesibHble DyHKLUUN

B pomonHeHue K ToMy, 0 UéM yyke OBITIO YIIOMSIHYTO, MBI PACCKa>KeM TIPO HeCKOJIBKO (DYHKLIHH, Co-
3[aHHBIX (B OCHOBHOM) Jis1 yAOOCTBA.

OyHkmU newRef, writeRef u readRef obopaurBaroT PyHKLMM ¢ HasRef ¥ TI03BOJISIOT UM pabo-
TaTh C JTOOBIM ResourceT. PyHKIMsS withIO MO CyTH SIB/ISIETCS OrPAaHMYEHHOU T10 TUITY (QyHKIMEH
with, n3beratoriieli HEKOTOPBIX C/IOKHOCTEH C TUTIAMHU, C KOTOPHIMU MHAue TIPUIIIOCHh ObI UMETS 1eJ10.
B ob61mem ciyuae, BaM CTOUT MCIO/IB30BaTh WithIO fsist HarmcaHus 10 Kofa.

OyHKIMA transResourceT TO3BOJUT BaM MOAUMPUIIMPOBATh B KaKOW MOHa/le UCTIOHSIeTCs Balll
ResourceT, yunuThIBasi, YTO 6a3a OCTaETCs TPeKHEH.

transResourceT :: (Base m ~ Base n)
=> (ma ->n a)
-> ResourceT m a

-> ResourceT n a
transResourceT f (ResourceT mx) = ResourceT (\r -> f (mx r))

B.4. NCTOUYHUKIN

MHe KaxkeTcs, Tpol1ie BCEro roHATh YTO 3TO TaKOe, TIOCMOTPEB Ha THUIIbI:

data SourceResult m a = Open (Source m a) a | Closed
data Source m a = Source

{ sourcePull :: ResourceT m (SourceResult m a)

, sourceClose :: ResourceT m ()

}

VcTouHrK nopzep>KrBaeT /iBe orepaljvy: Bbl MOXKETe 3allpOCUTh elllé NaHHBIX U Bbl MOXKETe 3aKpbITh
ero (Kak, HarpyuMep, 3aKphITh AeckpunTop ¢aiina). [Ipu 3arpoce HOBBIX JaHHBIX Bbl WU MOJIyUae-
Te HEMHOT'O JJAHHBIX 1 HOBOe 3HaueHHe TWIla Source (UCTOYHUK OCTaéTCsl OTKPBITBIM), WK HUUETo
(ucTouyHUK 3aKkphiBaeTcs). [laBaiiTe MOCMOTPYM Ha NPOCTeMIIINe ITPUMepBI.

import Prelude hiding (repeat)
import Data.Conduit

-- | Hukorpga He BblgaéT gaHHbE
eof :: Monad m => Source m a
eof = Source
{ sourcePull = return Closed
, sourceClose = return ()

}
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-- | Bcerga Bbljaét o4HO U TO Xe
repeat :: Monad m => a -> Source m a
repeat a = Source

{ sourcePull = return $ Open (repeat a) a
, sourceClose = return ()

}

OTH UCTOUHMKU JI0BO/ILHO TPUBMA/BHBI, TaK KaK OHU BCer/a BO3BpalllaloT OAHO U To ke. K ToMy e
MX (PYHKLMY 3aKpBITHSI HUYETo He Jie1aloT. BaM MokeT 10Ka3aTbCst, UTO 3TO OIIMOKA: He [JOJDKHBI JTH
MBI B GyHKLIM sourcePull Bo3Bpamjatk Closed mocie Toro, Kak MCTOYHHK OBUT 3aKpHIT? B 3TOM
HeT HeoOXOAMMOCTH, TaK KaK COIIaCHO OfHOMY M3 MpaBWJ1 HICTOYHUKOB OHHM HUKOT7Z|Aa He MOTYT OBITh
TepeuCIioNb30BaHbl. JJpyrumu CjI0BamMu:

Ecau ucmouHuk eepHyn Open, mo OH npe0OCMAsUA 8aM HO8bIl UCMOUYHUK, C KOMOPbIM U cmoum
pabomamb emecmo opu2uHanbHozo. Ecau ucmounuk eepHyn Closed, mozoa bl 6o/ble He Modiceme
8bINOAHAMb Onepayuu Had HUM.

He crout oueHb GeCrIOKOMTLCS 10 TIOBOJY COXpaHeHHUsI 3TOro MHBapuaHTa. Ha npakTike, BaM rouTtu
He MPUAETCS BbI3bIBaTh sourcePull uan sourceClose camocTosiTensHO. Bonee Toro, BpsiA M Bam
NPUAETCS UX CAMOCTOSITe/IbHO pealnu30BbIBaTh (/1715 9TOrO CyILecTBYIOT sourceState u sourcelIO).
W pes 3akmouaeTcs B TOM, UTO Mbl MOXKEM CJie/IaTh HEKOTOpbIe TIpe/TIo/I0KeH s], KOrjla peanusyeM Uc-
TOYHUKHU.

B.4.1. CocTosiHne

B 7ByX mpuMepax HCTOYHHMKOB BBIIIE €CTb KOe-uTo obIrjee: OHM HUKOTZA He MEHSIOTCS M BCerja
BO3BPAIIIAIOT OZIHO U TO >Ke 3HaueHwue. [IpyTuMH CJIOBaMH, Y HUX HeT COCTOSTHUSI. [I71st ouTH Bcex HoJiee-
MeHee Cepb&3HBIX UCTOYHHKOB HaM NoTpebyeTcst Kakoe-HUOYb COCTOSTHUE.

CoCTOsIHIe MOXKET 3arpoCcTo OBIThH OIpeZie/ieHO BHe Hallleil mporpammel. Haripumep, eciiu
MBI Peaii3yeM UCTOUHMK, KOTOPbIH UNTaeT JaHHEBIe U3 JecKpunTopa (Handle), HaM He HyX-
HO prqHyI-O yKaBLIBaTb HHWKaKOIr'o COCTOAHMA, HOTOMy yTo ,E[eCKpI/IHTOp nMeeT COCTOosIHHue
cam 110 cebe.
Bymem XxpaHWUThL COCTOSIHHE B UCTOUHHKE ITyTEM 0OHOB/IEHHS BO3BPAIllaéMOr0 3HaueHus THIIa Source
B KOHCTPYKTOpe Open. Jlyuiiie Bcero 3To BUAHO Ha IIpUMepE.

import Data.Conduit
import Control.Monad.Trans.Resource

-- BbigaéT fgaHHble M3 cCrucKa Mo Of4HOMY

sourcelList :: Resource m => [a] -> Source m a

sourcelList list = Source

{ sourcePull =
case list of

[1 -> return Closed -- 6osibwe HeT gaHHbIX
-- 3gecb 6yfnem XpaHuUTb COCTOsIHWe, BO3Bpaljasi HOBbIM
-- UCTOYHUK C OCTaTKOM CruCKa
X:Xs -> return $ Open (sourcelList xs) X
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, sourceClose = return ()

}

Besikuii pas, korma Mel 3a6HpaeM [JaHHBIE W3 UCTOUHMKA, OH MPOBEPSeT CIMCOK. Ec/m TOT mycT,
BO3Bpaiaem Closed, uto pasymuo. Eciv He mycT, Bo3BpaijaeM Open CO C/IeAYOLIMM 3HAUeHHUEM U3
CITHCKA ¥ HOBBIM 3HAUEHHEM MCTOUHHKA, COZEePIKAIIUM XBOCT CITHCKA.

B.4.2. ®dyHKunmn sourceState u sourcelO

Kpome BO3MOXXHOCTHM CO3/jaBaTh UCTOYHMKH, ¥ HaC TaKKe MMeeTCs] HeCKOJIBKO BCIIOMOTaTe/IbHbIX
(byHKIIMH, TO3BOMSIOLIMX CO3/aBaTh UCTOUHMKY Ha Oosiee BBICOKOM ypoBHe. DyHKLMs sourceState
TI03BOJISIET MHCaTh KOJ KaK OyZTO BBI MCIIO/Ib3yeTe MOHaAYy State. Brl mpefocrap/seTe HauaabHOE CO-
cTosiHUe U (DYHKLUIO T10/TyUeHNsI JaHHBIX OT TeKYILero COCTOSIHYSI, BO3BPALLlatolyt0 HOBOe COCTOSIHIe
Y HOBOe 3HaueHue. [Tepernuiiem sourcelist ¢ eé MOMOLIBIO:

import Data.Conduit
import Control.Monad.Trans.Resource

- - BbigaéT fgaHHble U3 cnucka rno 0fHoMmy

sourceList :: Resource m => [a] -> Source m a
sourcelList state® = sourceState
state@
pull
where

pull [] = return StateClosed
pull (x:xs) = return $ StateOpen xs X

Ob6paruTe BHUMaHKUe Ha KCIIOJ/b30BaHUE KOHCTPYKTOPOB StateClosed u StateOpen. OHU OueHb
TIOX0KM Ha Closed 1 Open, 3a UCKJ/IIOUeHHeM TOTO0, UYTO BMECTO YKa3aHHUsI C/Ie/[yIOIIero NCTOYHHMKA BhI
yKasbIBaeTe Cieflytoliiee COCTOsIHUE (B JaHHOM CJIydyae OCTaTOK CIKCKa).

[pyroe pacrnpocTpaHéHHOe NIpUMeHeHHe — BbljeJieHHe PeCcypCcoB BBOZA-BLIBOJA (HAINpHUMep, OT-
KpbITHe (aiina), peructpanys GyHKUUM 0CBOOOKIEHNs pecypca (3akpeIThe daiiia) U mpejocTaBie-
HUe (YHKLMM [TOTyUeHus JaHHBIX U3 pecypca. B makeTe conduit mpucyTcTByeT BCTpoeHHast (GyHK-
s sourceFile, KoTopasi BbIJAéT MOTOK 3HayeHUM Tuma ByteString. [laBaiiTe HanuIleM y>KacHO
He3(}eKTUBHYIO ankTepHaTUBY, KoTopasi OyZeT Bo3BpalllaTh MOTOK CHMBOJIOB.

import Data.Conduit

import Control.Monad.Trans.Resource
import System.IO

import Control.Monad.IO.Class (1liftIO)

sourceFile :: ResourceIO m => FilePath -> Source m Char
sourceFile fp = sourceIO

(openFile fp ReadMode)

hClose
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(\h -> 1iftIO $ do
eof <- hISEOF h
if eof
then return IOClosed

else fmap I0OOpen $ hGetChar h)

Kak 1 sourceState oHa UCI0/b3yeT KOHCTPYKTOPhI Open U Closed. dyHKUMSA sourceIO BbINOA-
HSIeT [i/1s1 HaC HeCKOJIbKO JIeiCTBUM:

* Peructpupyetr (QyHKIMIO 0CBOOOKAEHUST pecypca ¢ TpaHchopMaTtopoM ResourceT, rapaHTu-
pysl, UTO OHa Oy/IeT BbI3BaHa Jla’Ke B CJTyuae UCK/TFOUeHUH;

* 3azaéT B mosie sourceClose HeMe/JIeHHOe 0CBOOOXK/IEHNE PeCypca;

+ Kak Tosibko BepHéTCst I0Closed, pecypc OyzmeT 0CBOOOXKAEH.

B.5. Ctoku (Sinks)

CTOK rormialaer oToK JaHHbIX U IIPOU3BOAUT pe3ysbTaT. OH [O/DKeH BCersa BblgaBaTb pe3ysibTar
Y BCeryia TOJIBKO OJUH. JTO OTPaKeHO B TUIAX.

[y cTOKOB cylecTByeT ODK3eMIUIIp Monad, 4TO yrnpoljaeT KOMIIO3ULIMI0 HECKOJIBKUX CTOKOB B
6onbimii ctok. Kpome Toro Bel MoXKeTe HCHOJTB30BaTh BCTPOEHHBIE (DYHKLIUK PabOThI CO CTOKAMHU JIJIst
OOJTBILIMHCTBA CBOMX HYXA. Kak ¥ C ICTOUHUKAaMH, BaM PeJIKO TIOHaJJOOUTCS TIOTPY»KaThCsl B TOHKOCTU
peanu3alyy.

Hauném c npumepa: mosmyyeHHe CTPOK U3 TIOTOKA CUMBOJIOB (151 TIPOCTOTEI, OyZieM mpejrosiaraTb
HajuuMe MepeBoJOB CTPOK B cThse Unix).

import Data.Conduit
import qualified Data.Conduit.List as CL

-- MonyunTb Of4HY CTPOKY W3 MOTOKAa

sinkLine :: Resource m => Sink Char m String

sinkLine = sinkState
id -- HauyasbHOoe cocTosiHue. B Hadase CTPOKU HUYEro HeT
push
close

where
-- B KOHUe CcTpoku BoO3Bpauaem cofepxumoe [O TeKywero mecta
push front ’'\n’ =
return $ StateDone Nothing $ front []

-- Cnegywowunii cumBos - [06aBUM €ro B Ha4daso v Mpoao/KumM
push front char =
return $ StateProcessing $ front . (char:)
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-- Ecnn BCcTpeTtunn KoHey ¢aiina o nepesoga CTPOKM, TO Bbigagum TO, 4YTO UMEEeM
close front = return $ front []

-- [MonyunTb BCe CTPOKU M3 MOTOKA, [O TE€X Mop, Moka He BCTPETUM MyCTyw CTPOKY [
nan KoHew ¢arna
sinkLines :: Resource m => Sink Char m [String]
sinkLines = do
line <- sinkLine
if null line
then return []
else do
lines <- sinkLines
return $ line : lines

content :: String

content = unlines
[ "Thispisythe firstline.”
, "Here’s_thegsecond.”

"

, "Aftergthe blank.”

main :: IO ()
main = do
lines <- runResourceT $ CL.sourceList content $$ sinkLines

mapM_ putStrLn lines

3amnycTyB 5TOT IIPUMeEP MBI [OIYUHM C/IeAYHOIUI pe3y/bTar:

This is the first 1line.
Here’s the second.

®yuKUus sinkLine 1eMOHCTPUPYeET UCITob30BaHre QyHKIMY sinkState, KoTopasi O4eHb IoXosKa
Ha QYHKLMIO sourceState, MoKa3aHHYIO COBceM HeflaBHO. OHa IpUHUMAaeT TPU MlapaMeTpa: Hauaslb-
HOe cocTosiHMe, QYHKIMIO fo0aBneHus push (IpUHMMAET TeKylljee COCTOSIHYE U BXOJHbIe JaHHBIE U
BO3BpalllaeT HOBOE COCTOSIHHE U pe3y/ibTaT) U PyHKLUIO 3aKpbITHS (IPUHUMAET TeKylliee COCTOSIHUE U
BO3BpalljaeT BbIBOZ). B ominune oT sourceState, KoTopas He HyKflaeTcsl B ()yHKLMY 3aKpbITHS, CTOK
Jl0JDKeH Bcerza BO3Bpalliarh pesysibTar.

B nameit ¢pyHkumu push gBa ko3a. Korza oHa nosyyaeT CMMBOJI IepeBojia CTPOKH, TPOLiece 3a-
KaHUMBaeTCs, 0 UéM roBopuT StateDone. Nothing o3HauaeT, UTO BXOJHbIX JJaHHBIX HE OCTANI0Ch (MBI
o6cyzM aTo ro3aHee). OHa Tak)Ke BO3BpalllaeT BCe MOIyUeHHbIe CUMBOJIBL. BTOpoii K103 IpocTo Ao-
OaBsisieT CMBOJI K TEKYIL[eMYy COCTOSIHHIO U COOOIIaeT C MOMOLIBI0 StateProcessing, UTo MBI Ipo-
JoimkaeM pabory. @yHkIMs close Bo3BpalljaeT BCe CUMBOJIBL

Oynk1usa sinkLines [eMOHCTpHpYeT, KaK Mbl MOXKEM MCII0/1b30BaTh MOHaZU4YeCKUil UHTepdelic
[UIsl CO3/IaHUs1 HOBBIX CTOKOB. EC/H BBI 3aMeHHTe sinkLine Ha getlLine, 3To OyZeT BBINIAETh Kak
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OOBIUHBIN KOJI, KOTOPBIM UMTaeT CTPOKH M3 CTAHJAPTHOIO MOTOKA BBOJA. JTOT CTAHZAAPTHBINA MHTEp-
Gelic JODKEH TIOMOYB BaM JIETKO OCBOUTHCS M OBICTPO HAuaTh MUCATh KOA,.

B.5.1. Tunbl

Tunebl AJis1 CTOKOB HECKOJIBKO bosee XUTPOYMHBI, UeéM [Jjis1 UICTOYHHKOB. ,Z[aBaI‘;ITe B3IVIAHEM Hd HHUX!

type SinkPush input m output = input -> ResourceT m (SinkResult input m [
output)
type SinkClose m output = ResourceT m output

data SinkResult input m output =
Processing (SinkPush input m output) (SinkClose m output)
| Done (Maybe input) output

data Sink input m output =
SinkNoData output

| SinkData
{ sinkPush :: SinkPush input m output
, sinkClose :: SinkClose m output
}

| SinkLift (ResourceT m (Sink input m output))

Bcesikuid pas, KOrzia B CTOK J00aB/ISIIOTCS JaHHBIE, OH MOXKET CKAa3aTh, UTO €My HY>KHO O0JIbIle JaHHBIX
(Processing), wim, uto Bcé rotoBo. Ecyii 06paboTKa elré uET, TO OH I0/DKEH TPe0CTaBUTh 0OHOB-
NéHHbIe GyHKUMK push u close. EC/i BCE TOTOBO, TO OH BO3BpALjaeT pe3y/bTaT U HeoOpaboTaHHbIe
JaHHbIe. JTOBOILHO TPUBHAJBHO.

ITepBas HacTOsI}as HEOUEBUAHOCTD 3aK/IFOUAETCsl B HAJMYUU TPEX KOHCTPYKTOPOB y THIA Sink.
3aueM HaM KOHCTPYKTOp SinkNoData: pa3Be CTOKH CO3[aHBI He [jisl OTpeOsieHus JaHHBIX? [eyo B
TOM, UTO OH HYy>KeH /151 3pdeKTUBHON peanu3aliuu K3eMruisipa Knacca Monad. Korzja Mbl BbI3bIBaeM
return, Mbl BO3BpalljaeM 3HaueHUe, KOTOpoe He TpeOyeT HAHHBLIX AJIs BBIYMC/IeHHUs. MBI MOTTIH OB
3MY/IHUPOBATh MOA0OHOE TIOBEAEHHE C IIOMOIIIBI0 KOHCTPYKTOpa SinkData MpUMepHO Tak:

myReturn a = SinkData (\input -> return (Done (Just input) a)) (return a) !

Ho 370 6bl BBI3BIBAJIO UTEHHE JIUIITHEH MOPLMK BXOAHBIX JAHHBIX, KOTOpas HaM cefiuac He Hy’KHa U,
BEPOSTHO, BOOOIIe He MoHasobuTcs. (B3misiHUTe elé pa3 Ha rpumep ¢ sinkLines) ViMeHHO mo3TO-
MY MBI U IMeeM [IOTIOTHUTE/TbHBINA KOHCTPYKTOP, 0003HAUAOIINH, UTO HUKAaKUX BXOAHBIX JaHHBIX He
tpebyetcs. [TogobHbIM 06pa3oM, SinkLift mpengocraensiercs Ajisi 6osiee 3ddhekTUBHON peanr3aluu
3K3emIuisgpa MonadTrans.

B.5.2. CToku: 6e3 BcnomoraTenibHbIX OYHKLMA

[MorpobyeM pean30BaTh HECKOJILKO CTOKOB «B J100», 63 UCI0/Ib30BaHMsI BCITIOMOTaTe/TbHbIX (hyHK-
LI,
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import Data.Conduit

import System.IO

import Control.Monad.Trans.Resource
import Control.Monad.IO.Class (1liftIO)

-- [lpouynTaTb faHHble LEMKOM U BbIKUHYTb WX

sinkNull :: Resource m => Sink a m ()
sinkNull =
SinkData push close
where

push _ignored = return $ Processing push close
close = return ()

-- 3anuwemM NOTOK CMMBOJIOB B ¢aii/. Ham noHagobuTcsi 4TO-TO BPOAE MHUUMAINIALUN.
- - WHuymnanuzanpyem @¢yHkuuio push, a 3atem BepHEM Apyryi QyHkuywmw push gns
-- BJ/IOKEHHOIro Bbi30Ba. Wcnonb3ys withIO Mbl yBepeHbl B TOM, 4YTO AeCKpunTop 6yaeTt
-- 3aKpelT gaxe B c/lydae UCK/IOYeHUN
sinkFile :: ResourceIO m => FilePath -> Sink Char m ()
sinkFile fp =
SinkData pushInit closeInit
where
pushInit char = do
(releaseKey, handle) <- withIO (openFile fp WriteMode) hClose
push releaseKey handle char
closeInit = do
-- Ecnn ¢ann He OTKpbiBain, TO HEYEro U 3aKpbiBaThb
return ()

push releaseKey handle char = do
1iftI0 $ hPutChar handle char
return $ Processing (push releaseKey handle) (close releaseKey handle)

close releaseKey _ = do
-- 3aKpbiTb [ECKPUNTOP KaK MOXHO CKopee
return ()

-- Tenepb rnocyNTaeM, CKO/IbKO 3Ha4YeHwii 6bl/10 B MOTOKE.

count :: Resource m => Sink a m Int
count =
SinkData (push 0) (close 0)
where

push count _ignored =
return $ Processing (push count’) (close count’)
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where
count’ = count + 1

close count = return count

3[ech HET HUYEro CJIOKHOro. Pa3Be uTo CTOUT 0OpaTUTh BHUMAHUE HA TUITUYHBIN 11a0/I0H MCHOJTb-
30BaHUS: OMMChIBaeM CBOM (hyHKIUM push u close B Kyi03e where, a 3aTeM UCIIOIb3yeM UX JBaXKAbL:
OZIVH pa3 [yist MHULMam3aluu SinkData, a [pyroi — B KOHCTPYKTOpPe Processing. 3To MOXeT ObITh
HECKOJIbKO YTOMHUTETbHO, IMEHHO IT03TOMY U CYIIeCTBYIOT BCIIOMOTaTe/ibHble (OYHKIH.

B.5.3. CTOKu: peanusauus co BComoratenbHbIMU (hyHKLUAMU

[Jagaiite repernumieM sinkFile, UCMOB3ys IPEMMYIIECTBA BCTIOMOTATeMBHBIX QYHKIMHM sinkIO0 1
sinkState.

import Data.Conduit
import System.IO
import Control.Monad.IO.Class (1liftIO)

-- Ham He HYyXHO MeHATb release key Hanpsamyw, sinkIO aBToMaTU4yecKku
-- ocBoboxjgaeT pecypc, KaK TO/bKO Mbl Bo3Bpaiuaem IODone u3 @yHkuymm push,
-- uan Korga Bbi3biBaeTcs sinkClose.
sinkFile :: ResourceIO m => FilePath -> Sink Char m ()
sinkFile fp = sinkIO
(openFile fp WriteMode)
hClose
-- push: 3ameTbTe, 4UTO cwjga NepeaanTCcs U [AECKPUNTOP U BXOAHbIE LaHHble
(\handle char -> do
1iftIO0 $ hPutChar handle char
return IOProcessing)
-- close: y Hac Takxe ecTb [eCKpUNTOP, HO Mbl €ro He UCo/b3yem
(\_handle -> return ())

-- A Tenepb MOCHYUTAEM CKO/IbKO 3HAa4YeHWii 6bl/I0 B MOTOKE

count :: Resource m => Sink a m Int
count = sinkState
0

-- ®yHKUmMA push ronyyaeT Ha BXO[ TeKylee COCTOAHWE u cregywime BXogHsie [
AaHHble. . .
(\state _ignored ->

-- ¥ BO3BpalaeT HoOBOe COCTOSHuEe

return $ StateProcessing $ state + 1)

-- ®yHKuymsa close nosyyaeT ¢uHasILHOE COCTOSIHME W BO3BpawaeT pe3y/bTar.
(\state -> return state)
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Hwuuero ocobeHHOTO, ML CJIeTKa MeHbIIle KOZla, KOTOPBIHA K TOMY JKe MeHee TOZIBep)KeH OLIMOKaM.
Vcnionb3oBaHKe 3THX ABYX BCIIOMOTaTe/lbHbIX (QYHKLMHA KpaiiHe peKOMeH/lyeTcs], TaK Kak OHO rapaH-
THPYeT ITPaBU/ILHOE YIIpaBIeHne pecypcaMu ¥ 0OHOB/IEHHE COCTOSTHUS

B.5.4. ®yHKUMM pa6GoTbl CO CNUCKaMU

[a)ke HeCMOTpsI Ha TO, YTO Peal30BbIBATE CBOM CTOKH JIOBOJILHO TIPOCTO, BbI CKOpPEe BCEro 3aX0TH-
Te BOCIT0JIb30BaThCsl BCTPOEHHBIMU CTOKaMHU, IIpefj0CTaBIsIeMbIMU MOAYJIEM Data.Conduit.Listl. Tam
€CThb aHAJIOTH ISl TUMYHBIX QYHKIMI paboThbI CO CITUCKAaMH, HAMTPUMED, CBEPTKU. (DTOT MOAY/Ib TaK
JKe COZIep)KUT HeKOTOpble KOH/YUTbI, HallpUMep, mapE.)

Ecnu BbI XXeJlaeTe MOYNPa)KHATHCS B KOHAYUTAaX, TO peannu3oBaTh QYHKIUKU U3 MOAY/S List (¢ uc-
T0/Tb30BaHHEM BCIIOMOTaTe/IbHBIX (YHKLMH 1 6e3) OyzieT HeIyIoXuM HauasioM.

[aBaiiTe MOCMOTPUM Ha MPOCThIe BeLd, KOTOPble MOXKHO MOJYYUTh UCTI0/IB3YI0sl BCTPOEHHBIE CTO-
KU.

import Data.Conduit
import qualified Data.Conduit.List as CL
import Control.Monad.IO.Class (1liftIO)

-- CymmupoBaHue
sum’ :: Resource m => Sink Int m Int
sum’ = CL.fold (+) O

-- BbiBECTW BCE BXOAHble 3Ha4YeHusi B CTaHAapTHbIi MOTOK BbliBOAA
printer :: (Show a, ResourceIO m) => Sink a m ()

printer = CL.mapM_ (1liftIO . print)

-- [lpocymmupoBaTb BCe 4uc/ia B MOTOKE KPOME MepBbiX MATU

sumSkipFive :: Resource m => Sink Int m Int
sumSkipFive = do
CL.drop 5

CL.fold (+) ©

-- CymMmMMpoBaTb 4Yuc/lia v nedyataTb Hakarn/imBaemyln Cymmy
printSum :: ResourceIO m => Sink Int m Int
printSum = do
total <- CL.foldM go 0
1iftIO $ putStrLn $ ”“Sum:,” ++ show total
return total
where
go accum int = do

4h‘ctp ://hackage.haskell.org/packages/archive/conduit/latest/doc/html/Data.Conduit.List.html
Shttp ://hackage.haskell.org/packages/archive/conduit/latest/doc/html/Data-Conduit -
List.html#v:map


http://hackage.haskell.org/packages/archive/conduit/latest/doc/html/Data.Conduit.List.html
http://hackage.haskell.org/packages/archive/conduit/latest/doc/html/Data-Conduit-List.html#v:map
http://hackage.haskell.org/packages/archive/conduit/latest/doc/html/Data.Conduit.List.html
http://hackage.haskell.org/packages/archive/conduit/latest/doc/html/Data-Conduit-List.html#v:map
http://hackage.haskell.org/packages/archive/conduit/latest/doc/html/Data-Conduit-List.html#v:map
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1iftIO $ putStrLn $ “New_input:,” ++ show int
return $ accum + int

B.5.5. CoeanHeHune

HakoHell, Mbl XOTUM KakK-TO MCII0/1b30BaTh HalllM CTOKU. HecMOTps Ha TO, UTO Mbl yMeeM BPYUYHYHO
BbI3bIBaTh SinkPush u sinkClose, 310 yromuTtensHo. Harpumep:

main :: IO ()
main = runResourceT $ do
res <-
case printSum of
SinkData push close -> loop [1..10] push close
SinkNoData res -> return res
1iftIO $ putStrLn $ "Got_a result:” ++ show res
where
loop [] _push close = close
loop (x:xs) push close = do
mres <- push x
case mres of
Done _leftover res -> return res

Processing push’ close’ -> loop xs push’ close’

BMecTo 3TOro peKoMeH[yeTcsl COeIUHATh CTOK C MCTOUHHUKOM. DTO He TOJIBKO TPOIIe, HO U MeHee
TIOZIBEPKEHO OIMOKaM, KpOMe TOTrO Tako Mmoaxo[ obecrieunBaeT GOJBINYIO0 THOKOCTh B TOM, OTKYZA
TIPUXOJAT BalllK JaHHbIe. [TepemnuiiieM nMpyuMep BbILLIE:

main :: IO ()
main = runResourceT $ do

res <- CL.sourceList [1..10] $$ printSum
1iftIO $ putStrLn $ "Got_a result:” ++ show res

[Momo6HOe coefuHEHME 3a00TUTCS O TPOBEPKe KOHCTPYKTOPa CToKa (SinkData mpoTuB SinkNoData
Y IpoTuB SinkLift), o 3armpoce JaHHBIX U3 UCTOYHHMKA, a TaKXKe O repefaye UX B CTOK U O 3aKPbITUU
3TOrO CTOKA.

OJHaKo eCTb OZVH MOMEHT, KOTOPBIH 51 X0TeJT ObI 0COOEHHO OTMETHUTH B JIMHHOM IpuMepe. B nipes-
roc/ieiHel CTPOKe Mbl MTHOPUPYeM 3HaueHue, Bo3BpaillaeMoe ¢ Done. 3TO MPUBOAMT K TOTepe /laH-
HBIX. JTO BakKHasi TeMa, HaJj KOTOPOW MBI JI0/ITO JIOMasIu Tos1oBy. K coxasieHnto, roka Mbl He MOXKeM
TIOJTHOCTBIO €€ OCBeTUTh, TaK Kak eIlé He 00CyAW/IY T7IaBHOTO BUHOBHYKA ApaMbl: Conduit (Twri, He
TIaKeT).

Ecnu BKpartLje, To ocTaBleecs 3HaUeHKe BX0Zla U3 KOHCTPYKTOpa Done He BCerja UrHOPUPYeTCst. JK-
3eMIISIP K/1acca Monad, HarpuMmep, UCII0/Ib3YeT ero /i/1s Iepe/jaul JaHHbIX U3 OJHOTO CTOKa B Ipyroi
IO 11eTrouKe. B 1eiiCTBUTEIbHOCTH HACTOSAILIUI OTIepaTop COeJMHEHHs He BCerja 0TOPackiBaeT OCTATKH.
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Korza MbI 06cyaym Bo306HOB/IsieMble NCTOUHHUKH, MBI YBUZVIM, UTO OCTaBIIeeCs 3HaUeHNe CK/Ia/bIBa-
eTcst 06patHoO B Oydep, YTOOBI O3BOMUTD MOC/IEAYIOLIMM CTOKAM MepPerCIIoNb30BaTh CYIIeCTBYIOIUM
WCTOYHUK JIJIS1 TIO/TyYeHUs JaHHbIX.

B.6. KoHAyUTbI

B 57011 yacTH MbI pacCMOTPUM IVIaBHBIM TUIIT JaHHBIX B HallleM TlakeTe — KOH/JYUTHL. B To Bpemst Kak
HCTOYHVKY FeHepHpYIOT [JaHHbIe, & CTOKU UX TIOIVIOIAI0T, KOHAYUTHI TPeoOpa3yloT MOTOK JaHHBIX.

B.6.1. Tunbl

Tak e Kak u paHee, HauHEM C H3yueHHs UCTI0/Ib3yeMbIX TUIIOB.

data ConduitResult input m output =
Producing (Conduit input m output) [output]
| Finished (Maybe input) [output]

data Conduit input m output = Conduit
{ conduitPush :: input -> ResourceT m (ConduitResult input m output)
, conduitClose :: ResourceT m [output]

}

3TO OYeHb MOXOXKE Ha TO, UTO MbI BU/IEJTU CO CTOKaMU. B KOHZYUT MOXKHO TIOIOKUTE JAHHBIE, U B TOM
CJ/Ty4ae OH BEPHET pe3y/IbTaT. TOT pe3y/bTaT 1eMOHCTPHUPYeT Ub0, UTO JaHHbIE elllé reHepUpYHOTCS,
b0, uto pabora 3akoHdeHa. [1py 3aKpBITHY KOHIYWUT BO3BpAIllaeT eljé HEMHOTO JJaHHBIX.

OO6paryM BHUMaHWe Ha OTIMUMTe/TbHbIe 0coOeHHOCTH. Kak 1 B clydae CO CTOKaMH, MBI MOXKEM [[0-
0aB/ISITh TOSLKO OIWH ()parMeHT JaHHBIX 3a pa3, COOTBETCTBEHHO, OCTaToK coctouT U3 0 i 1 dpar-
MeHTa. OfIHAKO, eCTb HEKOTOPbIe OT/INUUS:

M HpI/I reHepannu (aHaJIOF O6pa6OTKI/I JaHHBIX B CTOKE) Mbl MO>XKe€M BO3BpAalllaTb BbBIXOAbIHE [AdH-
HbIe. JTO CBSI3aHO C TeM, YTO KOHAYHUT CO3ﬂaéT HOBEIH TTOTOK BBIXOJHBIX TdHHBIX BMeCTO TOrO,
YTOOBI BEPHYTH €JUHHUYHOE 3HAY€HKE I10 OKOHUYdHHUH 06pa6OTKI/I.

+ CroK Bcer/ia BbIIaéT O/HO 3HaUeHHe Ha BbIXO/|e, B TO BPeMsi KaK KOHAYUTbI — HOJIb U/TU HECKOJThb-
KO (cricoK). UToOBI TOHSTH TTOUEMY, MOYKHO pacCMaTpHBaTh KOHAYUTHI Kak (DYHKIHIO concatMap
(oHa reHepypyeT HECKOJIbKO pe3y/bTaToB [isl eJMHUYHOIO BX0/a) WK Kak ¢yHkuuio filter
(Bo3Bpataet 0 v 1 parMeHT BBIXOAHBIX AaHHBIX JJIs1 KaX/J0ro ¢hparMeHTa BXOAHBIX).

* Y Hac HeT 0COOeHHBIX KOHCTPYKTOPOB Mo00HBIX SinkNoData. DTo Tak, MOTOMY UTO MbI He
Tpe/joCTaBsieM 3K3eMIuTsp Monad 11t KOHAYWTOB. [1o3Ke MbI YBUANUM, KaK UCIIOIH30BaTh 3Ha-
KOMBIM MOHaJMueCKUH MOAX0[, /ISl UX CO3/IaHus.

B 11e/I0M, KOHAYHWUTBI OUeHb IT0OX0>KH Ha BCE TO, UTO MbI paccMOTpesii A0 CUX I10P.
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B.6.2. MNMpocTblie KOHAYUTbI

Haunéwm c onpesieieHHst IPOCTENIIINX KOHAYUTOB 0€3 COCTOSTHUSI.

import Prelude hiding (map, concatMap)
import Data.Conduit

-- [lpocToli KOHAYMT nepefaéTt faHHble Kak ecThb

passThrough :: Monad m => Conduit input m input

passThrough = Conduit
{ conduitPush = \input -> return $ Producing passThrough [input]
, conduitClose = return []

}

-- NpuUMEeHsIeT QYHKUMI K 3HA4YeHUsM U3 roToka

map :: Monad m => (input -> output) -> Conduit input m output

map f = Conduit
{ conduitPush = \input -> return $ Producing (map f) [f input]
, conduitClose = return []

}

-- a 3gecb ewé M KOHKaTeHupyeTt
concatMap :: Monad m => (input -> [output]) -> Conduit input m output
concatMap f = Conduit
{ conduitPush = \input -> return $ Producing (concatMap f) $ f input
, conduitClose = return []

}

B.6.3. KOHAYynUTbI C cOCTOAAHUEM

KoneuHo ke, He Bce KOAYUTBI MOT'YT OBITL 00BAB/IEHLI 0€3 COCTOSHMSA. Peanmaun;[ KOHAYUTOB C
COCTOSIHHEM B JI00 He 0UeHb CJIOXKHA.

import Prelude hiding (reverse)
import qualified Data.List

import Data.Conduit

import Control.Monad.Trans.Resource

-- PaccTaBuTb 3/1EMEHTbI MOTOKA B 06paTHOM nopsgKke. 34ecb Ta xe camas
-- npoébnema, H4TO M MPpU UCNO/Ib30BAHUWN CTaHAAaPTHONW QYHKUUU reverse:
-- Heobxogumo npeaBapuTesibHO MPOYNTaTb BECb MOTOK B MaMATh.
reverse :: Resource m => Conduit input m input
reverse =
mkConduit []
where
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mkConduit state = Conduit (push state) (close state)
push state input = return $ Producing (mkConduit $ input : state) []
close state = return state

-- To xe camoe C COPTUPOBKOM

sort :: (Ord input, Resource m) => Conduit input m input
sort =
mkConduit []
where

mkConduit state = Conduit (push state) (close state)
push state input = return $ Producing (mkConduit $ input : state) []
close state = return $ Data.List.sort state

Ho MbI MoxeM cpienath syuie. Kak 1 B ciyuasix ¢ sourceState u sinkState, MBI C NTOMOLBIO
conduitState Koe-4yTo yIIpoOCTUM.

import Prelude hiding (reverse)
import qualified Data.List
import Data.Conduit

reverse :: Resource m => Conduit input m input
reverse =
conduitState [] push close
where

push state input = return $ StateProducing (input : state) []
close state = return state

sort :: (Ord input, Resource m) => Conduit input m input
sort =
conduitState [] push close
where
push state input = return $ StateProducing (input : state) []
close state = return $ Data.List.sort state

B.6.4. icnonb30BaHne KOHAYUTOB

KonayuTte! paboTaroT ¢ IpyTrMMH CYIITHOCTSIMH 3TOTO ITAKeTa € TIOMOIIbI0 KoMOMHMpoBaHus (fusing).
Konzyut MoxeT O6bITh CKOMOMHHUPOBAH C UCTOUHUKOM, CO3/IaBasi HOBBIM KCTOYHHUK; CO CTOKOM JJIsl TTO-
JIy4eHUs] HOBOI'O CTOKA; W/IM C IDYyTMM KOHAYWUTOM [JIS [10JIy4eHHs] HOBOrO KOHZyUTa. Jlyullle Bcero
MPOCTO B3[VISIHYTh Ha OTMepaTopbl KOMOMHUPOBAHUSI.

-- KombuHupoBaHue crieBa: UCTOYHUK + KOHAYUT = UCTOYHUK
($=) :: (Resource m, IsSource src) => src m a -> Conduit a m b -> Source m b
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- - KoMbuHupoBaHue crnpaBa: KOHAYWUT + CTOK = CTOK
(=$) :: Resource m => Conduit am b -> Sink b m ¢ -> Sink a m ¢

- - KOMO6UHMpOBaHWE MOCEPEANHE: KOHAYMT + KOHAYUT = KOHZYUT

(=%$=) :: Resource m => Conduit a m b -> Conduit m ¢ -> Conduit a m ¢

Hcnionb3oBaHue 3THX 0IIepaTopoB [JOBOJIBHO MPSMO/IMHENHO.

useConduits = do
runResourceT
$ CL.sourcelList [1..10]
$= reverse
$= CL.map show
$$ CL.consume

- - 3KBUBA/EHTHO
runResourceT
$ CL.sourceList [1..10]
$$ reverse
=$ CL.map show
=$ CL.consume

-- W TakK Xe 3KBuUBas/leHTHO

runResourceT
$ CL.sourceList [1..10]
$$ (reverse =$= CL.map show)
=$ CL.consume

Cy1ecTByeT emmé ofuH criocob BLIPa3uTh TO >Ke camoe. Ero MOMCK 0CTaB/IeH YMTATeTI0 B KauyeCcTBe
yIPaKHEHUS.

Bam Mo)keT 1oKa3aThbCsi, UTO Takoe KOJIMUeCTBO Pa3/IMUHbIX CII0CO00B KOMOMHUPOBaHMUS Upe3MepHO.
XOTsI B HEKOTOPBIX CUTYaIUsIX BBl MOXKeTe BEIOMPATh KaKoi crioco6 BaM 60sIbIle HDaBUTCS, Yallle BCEro
TOJOWAET TOMbKO OWH W3 HUX. Harpumep:

* Eciin y Bac MOTOK 4uces U Bbl XOTUTe MPUMEHUTh KOHAYUT (Harpumep, map show) TOJBKO K
HEeKOTOPOM UacTH 110TOKa, KoTopasi OyzieT repesiaHa ornpeie/IeHHOMY CTOKY, TO HY>KHO HCIIOfb-
30BaTh OMEPaTOp KOMOMHUPOBAHUS CIIPABa.

* Eciu BbI unTaete (1)3;1]1 " XOTUTE PACIIADCUTH ero LeJIMKOM KaK TeKCTOBbIE€ JAaHHbIE€, CTOUT HC-
T10/1b30BdTh OIE€pPATOP KOM6I/IHI/IpOBaHI/IH CJ/IeBa, YTOORI Hp606p¢':130BaTb BeChb ITOTOK.

* Ec/m BaM Hy’KHBI I1€penCIionb3yeMble KOHAYUTBI, KOTOpble O6yAyT 00beAUHATECS B Oomblime
KOHJIYMTBI, UCIIO/B3YiTe CpeAMHHOE KOMOMHHPOBAHNE.
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B.6.5. MNoTtepu gaHHbIX

3abyzeM o KOHAYWUTaX Ha MUHYTKY. IIpeArionokum, 4To Mbl XOTHM HalMCaTth porpaMmy (KCTosb-
3ysl TOJIBKO CITMCKH), KOTOpasi IPUMeT CITMCOK Yucesi, IPUMEHUT K HUM HeKOTopoe mpeobpa3oBaHye,
BO3bLMET TepBbIe 5 MpeoOpa30BaHHBIX 3T€MEHTOB U C/ieJlaeT C HUMH UTO-TO, a 3aTeM BO3BMET OCTaB-
1Mecs Herpeobpa3oBaHHbIE €HHBIE U CLIeJIaeT C HUMH UTO-HUOYb eijé. Kak-To Tak, Harpumep:

main = do
let list = [1..10]
transformed = map show list
(begin, end) = splitAt 5 transformed
untransformed = map read end
mapM_ putStrLn begin
print $ sum untransformed

$IcHO, UTO 3TO He OYeHb XOpollee 061Iiee pellieHre, BeZlb Mbl HE XOTUM MTPe0Opa30BLIBaTh BCE 3/IEMEHTHI
CITHCKa CHaYasa B OfHY CTOPOHY, a ToToM o6patHo. K Tomy ke, MBI He Bcerza OyzeM UMeTb GyHKIHIO
obparHoro mpeobpa3oBanusi. JJpyras npuuuHa — He3(PeKTUBHOCTb. B TaHHOM C/lydae Mbl MOXKEM
Harvcatb 6osee 3¢ (heKTUBHOE peleHue:

main = do
let list = [1..10]
(begin, end) = splitAt 5 list
transformed = map show begin
mapM_ putStrLn transformed
print $ sum end

O6paTuTe BHUMaHKe: Mbl pa30HBaeM CITUCOK /10 TIPUMEHEHHUsT Halllero rmpeobpa3oBaHust. DTOT MOJXO]
paboTaeT, TOTOMY UTO TIPH UCITO/IH30BaHUM Map Y Hac eCTh B3aMMHO-0JHO3HAYHOE COOTBETCTBHE MeXX-
Iy 3eMeHTaMu. [103ToMy BbiJiesieHHe MePBbIX MSTH 3JIEMEHTOB JI0 WK TI0C/Ie TIpeobpa3oBaHusl CyTh
ofiHO U 1o xe. Ho uro GyzeT, ec/ii MbI 3aMeHMM map show ueM-To 6osiee CJIOKHBIM?

deviousTransform =
concatMap go
where
go 1 = [show 1]
go 2 = [show 2, "two”]
go 3 = replicate 5 "three”
go x = [show x]

Tenepb B3aMMHO-0/JHO3HAYHOE COOTBETCTBHE OTCYTCTBYET, a C/Ie/JOBATE/IbHO, MbI HE MOXKEM HCII0/Ib30-
BaTh BTOPOii criocob. Ha caMoM fieste BCE ropaszio Xy>Ke: MbI TAKXKe He MOYKEM HCII0/Ib30BaTh U MEPBBII
Crocob, TOTOMY UTO y Hac HeT 0OpaTHOTo nipeoOpa3oBaHus K PyHKIMHU deviousTransform.

1 3HarO TOTBKO OJJHO pelLlIeHHe JAHHOM MTPO6/IeMBbL: TPeobpa3oBbIBaTh 3HaUEHUs 10 ofHOMY. KoHeu-
HBII BApUaHT Oy/eT BIVIAAETh TPUMEPHO TaK:
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deviousTransform 1 = [show 1]
deviousTransform 2 = [show 2, "two”]
deviousTransform 3 = replicate 5 "three”
deviousTransform x = [show X]

transform5 :: [Int] -> ([String], [Int])
transform5 list =
go [] list
where
go output (x:xs)
| newLen <= 5 = (take 5 output’, xs)
| otherwise = go output’ xs
where
output’ = output ++ deviousTransform x
newLen = length output’

- - BblpoXgeHHblii cayqali: HefoCcTaTOYHO faHHbIX A/15 MOSyYeHuss 5 pe3ynbTaToB
go output [] = (output, [])

main = do
let list = [1..10]
(begin, end) = transform5 list
mapM_ putStrLn begin
print $ sum end

Pe3ysbraT paboThI IPOrpaMMBbl OyJeT TaKUM:

1

2

two
three
three
49

Crout 00paTUTh BHUMaHUe, UTO YKC/IO 3 TipeoOpa3yeTcsi B MATh KOMU cioBa “three”, ofHAKO TOMBKO
[IBe 13 HUX TOMaJA0T B pe3y/IbTaT, OCTa/IbHbIE JKe 0TOpachIBAarOTCS TIPH BhI3oBe take 5.

DTOT MpUMep HAIAHO I€MOHCTPUPYeT MpobieMy MoTepy JaHHBIX MPU UCIIONIb30BaHUM KOHYH-
TOB. 3aCTaBJ/Isist KOAYWUTHI TPUHAMATD TOMBKO OZWH (hparMeHT JJaHHBIX 3a pa3 MbI H30eraeM HeHY)KHOTO
npeo6pa3oBaHys Upe3MEePHOro KOJIMYECTBa AaHHBIX. OHAKO 3TO He 3HAUMT, UTO MbI HE TepsieM [jaH-
HBIe: eCJT KOHZYHT, TeHepHpYeT TaK MHOTO JJaHHBIX, YTO CTOK He MOJKET MX BCe TIPHHSTH, TO HeKOTOpast
WX YacTb TIOTepsieTcsl.

[pyrumu croBamy, KOHAYUTHI He pa30MBalOT jaHHBIE Ha KYCKH BO KM30e)XaHye MoTepb. JTa Mpo-
G1emMa BCTpeyaeTcsi He TOJILKO TIPH MCIO/Ib30BAHUM KOHAYUTOB. EC/M BbI B3IVISIHETE HA Peasi3aLiyio
concatMapM ans EHYMED&TODOBE,BBIYBHAQTE,qTO TaM 3/7eMeHTbl 00pabaTkIBaOTCsI 110 OfHOMY. B

Ghttp ://hackage.haskell.org/package/enumerator
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KOH/[YUTAaX MbI IIpeJIIowIH (hOpCHPOBATh 3TY IPobieMy Ha YPOBHE THIIOB.

B.6.6. SequencedSink

[MpeamnonoXxum, yTo HaM HeobX0AUMO CKOMOMHMPOBATH CYIIECTBYIOLIHe KOHAYWUTBI U CTOKH, UTO-
OBI MTOTYUUTE HOBBIH, O0Jlee CIOKHBIN KOHAYUT. Harnpumep, Mbl XOTHM HammucaTh KOHIYHT, KOTOPBIMA
TIPUHMMaeT IMOTOK YMCe/ U CYMMUPYeT WX I10 NAThb. JJpyrumu cyioBamy, f/1s1 Bxoza [1..50] oH fomkeH
BepHyTH [15,40,65,90,115,140,165,190,215,240]. MsI onpefieIEHHO MO>KEM 3TO CJle1aTh C IIOMOIIBIO
HU3KOYPOBHEBOT0 MHTep(etica KOHAYUTOB.

sum5Raw :: Resource m => Conduit Int m Int
sum5Raw =
conduitState (@, 0) push close
where
push (total, count) input
| newCount == = return $ StateProducing (0, 0) [newTotal]
| otherwise = return $ StateProducing (newTotal, newCount) []
where

newTotal = total + input
newCount = count + 1
close (total, count)
| count == = return []
| otherwise = return [total]

Ho 310 Hey100HO, TaK Kak MbI y>ke UMEeeM BCE, UTO HY>KHO, YTOOBI peaTi30BaTh TO JKe camoe Ha Oosiee
BBICOKOM YPOBHe. Y HacC eCTb CTOK CBEPTKH, UTOOBI CK/IaJbIBaTh UMC/IA, U H30JUPYIOIIUH KOHIYUT,
KOTODBIN TIO3BOJIUT Tiepe/iaTh B CTOK TOJBKO OMpe/e/iEHHOe KOMMYeCTBO AaHHBIX. MOXET OBbITh MBI
CMOXEM UX CKOMOWHHPOBATh?

Ham Hy>)eH SequencedSink, KOTOPBIH SBISETCS 0OBIYHBIM CTOKOM, 3@ UCK/TIOUEHHEM TOTO, UTO OH
BO3BpalllaeT crieljuanbHbii SequencedSinkResponse. OTO 3HauUe€HHE MOXKET BEPHYTh HOBBIU pe3y/ib-
TaT, 0CTAHOBUTH 00pabOTKY AaHHBIX WY Nepe/iaTh yIIpaBieHre B HOBBIM KOHAYUT. ([lornomHuTensHy0
HMH(OpPMaILMio Bbl MoXKeTe roueprnHyTh B Haddocks.) IToToM MbI cMOKeM mpeoOpa3oBath ero B KOHAY-
UT C noMolIbto GyHKIuM sequenceSink. OHa Tak)ke MPUHUMAET COCTOsIHUE, KOTOpOe OyzeT riepejaHo
HarpsMyo B CTOK.

Terneps MbI MOXKEM TepeTMcaTh SUM5Raw Ha 3HaUUTETbHO O0Jiee BEICOKOM YDOBHE.

sum5 :: Resource m => Conduit Int m Int

sum5 = sequenceSink () $ \() -> do
nextSum <- CL.isolate 5 =$ CL.fold (+) ©
return $ Emit () [nextSum]

3zech Bce () — 9TO HEUCIIO/Ib3yeMOe COCTOSIHUE, KOTOPOe IepelaéTcs Mexxly (GyHKLIUSMU, €0 MOXKHO
WrHOpUpoBaTh. KpoMme Toro, Mel ZiesiaeM POBHO TO, UTO XoTesiu. Mbl ckoMOuHupoBany isolate c fold,
YTOOBI TIOJIYYHTb CYMMY CJIeYIOIUX IISITH 3JIEMEHTOB U3 MOTOKa. [locsie 4ero Mbl Bo3BpaljaeM 3TO
3HaueHHe Y HauMHaeM BCé CHayaJla.
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ITpearonoxum, 4To Mbl XOTUM CJIeTKAa U3MEeHUTh yC/I0BHe. MBI XOTUM IOIYUYUTh I1epBble 8 CyMM,
a 3aTeM BepHYTb OCTaBLIMeCs 3HaUeHUs], yBe/IMUeHHbIe BAjBoe. byjleM XpaHUTh KOMMueCcTBO 3HaYeHNH,
KOTODbIE Mbl BepHY/IH, B COCTOSIHUH, a 3aTeM BOCIIO/b3yeMCsi KOHCTPYKTOPOM StartConduit, uToOsI
repejiaTh yIipaB/leHUe KOHLYUTY, YMHOXKAaOLeMy Ha 2.

sum5Pass :: Resource m => Conduit Int m Int
sum5Pass = sequenceSink © $ \count -> do
if count ==
then return $ StartConduit $ CL.map (* 2)
else do
nextSum <- CL.isolate 5 =$ CL.fold (+) O
return $ Emit (count + 1) [nextSum]

OLIEBI/I,Z[HO, YTO IIpUMePHLI BbIlll€ HECKOJ/IBKO MCKYCCTBEHHLI, HO A4 HaZler0Ch, YTO OHU ITOMOIVIX TTPOsAC-
HUTHb MOILb U IMPOCTOTY 3TOr0 MoAXod.

B.7. bydepusauyus

Bydepusanys — 3T0 0HO U3 YHUKA/IBHBIX CBOWCTB KOHAYUTOB. C eé UCIO0/b30BaHUeM KOHYUThI
Ooblile He OTpesiesISIIOT TIOTOK YIIpaB/ieHHs B Baileii mporpaMme. VIHOTja OHa IIOMOYKET YIIPOCTUTD
KOZI.

B.7.1. NuBepcusa ynpasneHuns

Bydepu3atiys 6bi1a 0fHON U3 [IaBHBIM MIPUYWH /IS CO30AHUSI KOHAYUTOB. UTOOBI TIOHATH €€ BaXK-
HOCTb, PACMOTPUM IIOZIX0/, KOTOPbI Mbl BU/Ie/IN He TaK laBHO, HA30BEM ero MHBepCcHell yrpas/eHusl.
ViHBepcus yripaB/ieHus B pa3HbIX KOHTEKCTaX MOKeT 03Hauath pasHoe. Eciu Bbl Bo3pakaete

TIPOTUB UCII0J/Ib30BaHUA 3TOT'0 TEPMKHA 31€Ch, TO MOXXeTe Ha3bIBATb 3TO “TETIIoN Hyu.[HCTOfI

IITYKOBUHOW”, 51 He Oy/y BO3pakaTh.
[TpearonoKum, uTo Bbl XOTHTE MOCUMTaTh, KAK MHOTO TIepeBOZOB CTPOKH B Qaiise. [Ipu ctanaapT-
HOM MMITEPATHBHOM TOJX0/ie BbI ObI 1eICTBOBA/IM PUMEPHO TaK:

* OTKpbIBaeM (aiis;
* yuTaeM JlaHHKIe B Oydep;

+ 06x0auM paHHBIE B Oydepe, yBeIUUMBas HA eIUHULY CUETUMK KaXKIBIM pa3, Kak BCTpedyaeM Iie-
PEeBOJ, CTPOKH;

* BO3BpAIllaeMCs Ha ILar JBa;
* 3aKpbiBaeM (aiis.

O6parute BHUMaHKe, UTO Balll KOJ IBHO BbI3bIBAET NPYTOM KO/, U 9TOT APYTrOi KOJ TIepeaéT yrpassie-
HIe 00paTHO. BBI MOTHOCTBIO KOHTPOIMpPYeTe TIOTOK YIIPaB/IeHUs Ballleli MporpaMMel. B KoHAyHTaX,
Kak MbI BUJIe/IH, TaK CZleflaTb He TIoMyuuTcs. BmecTo aToro mel Oygem:
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* TIMCAaTh B CTOK, KOTOPHBII CUMTAeT IepeBo/bl CTPOKHU 1 MPUOaB/IsieT MoTyueHHOe 3HaueHe K ak-
KyMY/ISITOPY;

* COeIVHATH CTOK C MCTOYHHWKOM.

$1 He COMHeBAIOCh B TOM, UTO 3TOT ITOAXOZ mpoirie. Ham He mpuaéTcst 3ab0THTBCS 00 OTKPLITUM U
3aKpbITUH (aiisa, POBHO KaK M 0 YTeHUU JaHHBIX U3 Hero. BMecto 3Toro Heobxofumble JaHHbIE MPO-
CTO MpeZ0CTaB/ISOTCS BaM. JTO NPeMMYILeCTBO MHBEPCUU YTIPaB/IeHUs: BBl MOXKETE COCPEJ0TOUYNTHCS
VIMEeHHO Ha CBOel 4acTH Koza.

M&1 ucrionb3yeM of00HBIN TOAX0Z BCIOAY B XacKesie: HAIlpuMep, BMecTo readMVar u putMvar,
MBI UCTOIb3yeT™M withMVar. He ucrnonbe3yem openFile u closeFile, a cpasy nuimem withFile
Y TiepefiaéM (DYHKIMIO, KOTOpasi UCIoJb3yeT Jeckpunrtop. Jaxke B C UCIOB3yeTCss HEUTO MoJ00HOe:
3aueM BbI3bIBaThb malloc u free Bmecto alloca?

Boo0i1ie-To, oc/ieAHMI TIYHKT He COBCeM KoppekTeH. KoHEUHO ke, MbI He MO>KEM HCITO/Ib30BaTh
alloca Be3ge. dyHKUUs alloca BbifessieT MaMATh TOJIBKO JIOKAJIbHO Ha CTeKe, a He B Kyue. Bbifie-
JIEHHYIO TaKMM 00pa30M MaMsITh HUKaK Heslb3si BEPHYTh Hapy)Ky U3 JaHHOH (PyHKLIUH.

Ha camowm perne, mogo6HOe orpaHuueHre IPUMEHHUMO KO BCeMY CeMeNCTBY Wit h-(yHKIUI: Mbl HU-
KOTZla He CMOKEM BEepPHYTb BBIZIEJIEHHBIN Pecypc HapyXKy U3 JJaHHOTO «0oKa» koga. OOBIUHO 3TO U
He HY)XHO, [IPOCTO MBI [JOJDKHBI IIPU3HATh, YTO 3TO U3MEeHeHue MOB/IKsieT Ha CTPYKTYPY HalllUX Ipo-
rpamMM. 3auacTyo, B MPOCTBIX C/Iydasx, M3MeHeHre MUHUMAJbHO, OfHAKO B OoJiee KPYITHBIX 3aZiauax
C HUM CTAHOBUTCS HETIPOCTO CIIPaBUTHCS, & TIOPOM U MONPOCTY HEBO3MOXKHO.

B.7.2. Be6-cepBep

I[TpenmonokuM, Mbl cobMpaeMcsi HarvcaTth BebG-cepBep. ByzeM ncronb30BaTh CieyroLpe HU3KO-
YPOBHEBbIE OIlepaLjiu:

data Socket
recv :: Socket -> Int -> IO ByteString -- BepHET nycTyw CTPOKY, ecsn [

COKET 3aKphbT
sendAll :: Socket -> ByteString -> IO ()

Ternepr HaMm Hazl0 peann3oBath QyHKIHIO handleConn, koTopasi Oyzet oOpabaTeiBaTh OAUHOYHOE CO-
eauHervie. OHa OyeT BBIIAAETh IPUMEPHO TaK:

data Request -- 3arosoBku 3anpoca, Bepcusi HTTP npoTokona v T.4.
data Response -- Kog oTBeTa, 3aro/loBKu, Te/O.

type Application = Request -> IO Response
handleConn :: Application -> Socket -> IO ()

Uto nowkHa genatb handleConn? Eciu Kpatko, TO:
* pasobpark TeJo 3ampoca;
* pa3zobparh 3aro/I0BKU 3arpoca;

* C037aTh 3HaueHue Tumna Request;
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* TiepeaThb ero MPUWIOKEeHHUIO U ITOTyYUTh 00paTHO OTBET THIa Response;
* TIepesaTh OTBET 0OpaTHO B COKET.

HaunéMm ¢ peanu3aiiuu MyHKTOB 1 ¥ 2 BpyuHYt0, 6€3 MCIOMb30BaHUS KOHAYUTOB. YIIPOCTUM 3a/auy,
TIPE/ITIOJIO’KUB, UTO 3aMpOC COCTOUT U3 TPEX CTPOK, Pa3fenéHHBIX npobenaMu. B KOHEUHOM UTOre y
Hac BBI/IET UTO-TO TMOXOXKee Ha:

data RequestLine = RequestLine ByteString ByteString ByteString

parseRequestLine :: Socket -> IO RequestLine
parseRequestLine socket = do
bs <- recv socket 4096
let (method:path:version:ignored) = S8.words bs
return $ RequestLine method path version

Y 3TOro rnoAxoza ecthb ABe MpobieMbl: HUKAaK He 00pabaThiBaeTCs CTydald, KOTa JaHHbIE COCTOST U3
MeHee ueM TPEX CTPOK, KpOMe TOro, JIUIIIHKE JJaHHbIe 0TOpackiBatOTCS. MBI OMpeie/IEHHO MOXKEM pe-
mMTh 06e TIpo0sieMbl BPYUHY0, HO 3TO OyZleT yTOMUTebHO. ['0pa3/io Mpolije rnepernvcarb BCE B TePH-
MHHAaX KOH/IyUTOB.

import Data.ByteString (ByteString)

import qualified Data.ByteString as S
import Data.Conduit

import qualified Data.Conduit.Binary as CB
import qualified Data.Conduit.List as CL

data RequestLine = RequestLine ByteString ByteString ByteString

parseRequestLine :: Sink ByteString IO RequestLine
parseRequestLine = do
let space = toEnum $ fromEnum ' '
let getWord = do
CB.dropWhile (== space)
bss <- CB.takeWhile (/= space) =$ CL.consume
return $ S.concat bss

method <- getWord

path <- getWord

version <- getWord

return $ RequestLine method path version

OTo 3HAUUT, YTO HalleMy KoAy OyAyT NpeJoCTaB/ieHbl JaHHbIe, KaK TOTBKO OHH TIOCTYIIST, a JOTI0I-
HUTeJIbHBIE JJaHHBIe OyNyT aBTOMaTh4yecKud Oydepr30oBaHbl B UCTOUHHKE, TOTOBBIE K MOC/IEYIOIEMY
HCIT0/Tb30BaHMI0. Tereps MbI MOYKEM JIETKO cOOpaTh Hallly TIPOrpaMMy M3 COCTABHBIX YacTel, Mob3y-
SICb MOLL[bIO [T0JX0/la Ha KOHAYUTAX:
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import Data.ByteString (ByteString)

import Data.Conduit

import Data.Conduit.Network (sourceSocket)
import Control.Monad.IO.Class (1liftIO)
import Network.Socket (Socket)

data RequestLine = RequestlLine ByteString ByteString ByteString
type Headers [(ByteString, ByteString)]

data Request = Request RequestLine Headers

data Response = Response

type Application = Request -> IO Response

parseRequestHeaders :: Sink ByteString IO Headers
parseRequestHeaders = undefined

parseRequestLine :: Sink ByteString IO RequestLine
parseRequestLine = undefined

sendResponse :: Socket -> Response -> IO ()
sendResponse = undefined

handleConn :: Application -> Socket -> IO ()
handleConn app socket = do
req <- runResourceT $ sourceSocket socket $$ do
requestLine <- parseRequestLine
headers <- parseRequestHeaders
return $ Request requestLine headers
res <- 1liftIO $ app req
1iftI0 $ sendResponse socket res

B.7.3. I'ae xe Teno sanpoca?

Bcé BrIVIAANUT 3ameuaresibHO IO TeX IOp, MOKa Mbl He 0CO3HaéM, UYTO He MOKeM IIPOUYMTaTh Teslo
3aripoca. Ceituac Application mpocTo rnosyuaet 3HaueHHe TUIA Request, ¥ )KUBET B MOHaje 10, He
rMest abCOTIOTHO HUKAKOTO /I0CTYTA KO BXOJJHOMY MOTOKY ZIaHHBIX.

JTO MOKHO JIETKO UCTIPAaBUTh, 3aBepHYB Application B MoHasy Sink. 3TO TOT >Ke caMblii TPHOK,
KOTODGIH MbI Hcroib3oBamu B WAL 0.4, ocHOBaHHOM Ha makeTe enumerator. OfHako, eCTh /iBe Tpo-
6/1eMbI:

» Dto cbuBaet mogel ¢ Tonky. OHU OXKHMJAIOT, UTO 3HAUEHHE THIA Request OyleT UMeTh ToJe
requestBody Tuma Source.

B HEKOTOPLBIX C/Iy4asaX MCII0/Ib30BaHKWE TAKOI'O MoAX0[4a CTAHOBUTCA HEBEPOATHO TPYAHBIM. Ha-
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ripumep, Harmcatb HTTP-ripokcy KoMOMHUPYsSi WAL U http-enumerator oka3aaoch MOYTH HEBO3-
MOYKHBIM.

310 obpaTHast CTOpOHA MHBEPCUU YTIpaBieHus1. Halll Kofi JKe/aeT KOHTPO/IMBATh CUTyaruio. OH »ejaer,
yTo0BI eMY ZIaJT HEUTO, OTKY/]a MOXKHO OpaTh /JaHHbIe, HEUTO, Ky/la UX MOXKHO CJIOXKHTh, U paboTath C
5TUM. HaM HY’>KHO Kakoe-TO pelleHye 3TOoH MpobieMsl.

Ecsm BBI cunTaere, 4to orvcaHHast ipobsieMa C TIPOKCH He Tak y>KacHa, 3TO TOJILKO [T0TOMY,
YTO s He CTaJl BAABaThCs B MopobHoCTH. HaM Ha/lo TakKe yUUTBLIBATh, UTO TEJIO 3aIIpoCa 3TO
TOYKe TIOTOK, paboTa C KOTOPhIM MIPOUCXOJUT U Ha KJIMEHTCKOM, U Ha CEPBEPHOM CTOPOHAX.

[Mpocreiinmm pelieHreM ObIIO ObI CO37laHIE HOBOTO UCTOUHUKA, U TTepeZiaua ero B Application. K
CO’KaJIEHHIO, 3TO B/IeUET rpobiemsbl ¢ 6ydepuzariueii. Korga Mbl coejiHsieM Halll UCTOUYHHK CO CTOKAMU
parseRequestLine u parseRequestHeaders, MPOUCXOAWT BbI30B GYHKLMU recv. Eciiu mpounTan-
HBIX JJAHHBLIX Oy/1eT HeJ0CTaTOYHO, YTOOBI pa306paTh BCe 3ar0I0BKHU, TO TIPOM30HMIET eIl OUH BHI30B.
Korza fanHbIX OyzieT ZOCTaTOuHO, TIPOLIeCC 0CTaHOBUTCSA. OHAKO, eCTh BEPOSITHOCTD, UTO OH OCTaHO-
BUTCS He CTPOTO B KOHIIe 3aroJIOBKOB, M HEKOTOPAst YacTh TeJla 3arpoca Takke OyJeT MpoynTaHa.

Ecny MBI IPOCTO CO37,@/M HOBBIH MCTOYHUK U TIePe/iaiIuM ero 3arpocy, TaM OyzieT OTCyTCTBOBATh
Hayasio Tesa 3arpoca. Ham Hy»KeH Kakoi-To criocob nepenarth Oydepr3rpoBaHHbie JaHHBIE.

B.7.4. bBydepusoBaHHble UCTO4YHUKN (BufferedSource)

HakoHel], Mbl MOXXET MpeJCTaBUTh MOC/IeJHUN TUI JaHHbIX B KOHAyUTax: BufferedSource. 310
abCTpaKTHBIM TUT JAHHBIX, U BCE, UTO OH B AeHCTBUTENBHOCTH [Ie/laeT, 3TO COAEPKUT U3MeHsIeMYH0
CCBIIKY Ha Oydep M COOTBETCTBYIOIIMII eMy WCTOYHHK. YTOOB! CO37jaTh 3HaueHHe TAKOTO THIIA, BBI
MOXKeTe BOCII0/Ib30BaThCs (yHKIMel bufferSource.

bufferSource :: Resource m => Source m a -> ResourceT m (BufferedSource m a) !

3710 HebOMbIIIOe M3MeHeHHe TI03BOJIUT HaM JIETKO PeIUTh Hallly JU/IeMMY, CBSI3aHHYIO C BeO-cepBepoM.

BMecTo coeyiHeHUs] UCTOYHUKA CO CTOKOM, OCYIIECTB/ISIOIIMMU pa3bop, Mbl OyZeM HCIO/Ib30BaTh
BufferedSource. [Ipy 3aKpbITUN Ka>KZOTO COEQWHEHHUs, BCe OCTaBIIMECs AaHHbIe OyayT CKIafbl-
BathbCsl 06patHO B Gydep. [is Haiero Be6-cepBepa Mbl co3gazum BufferedSource, Bocmonb3yeM-
€A ¥M JJIs1 UTeHUs: CTPOKM 3aripoca M 3aro/IOBKOB, a 3aTeM IepejasuM 3TOT ke BufferedSource B
Application [ja yTeHUs Tejia 3arpoca.

B.7.5. Knaccbl Tunos

MBI XOTUM MIMeTh BO3MOXKHOCTb COeAMHATEL Oy(epr30BaHbIii HCTOUHHK CO CTOKOM, Kak OyznTo 3TO
0OBIUHBIN UCTOUHMK. MBI TaK)Ke XOTUM yMeTh KOMOMHUPOBATh €ro ¢ KoHAyuTamu. s obecrieyeHust
3TOM (QYHKIMOHABHOCTH, B KOHIYUTAaX eCThb K/IacC THIMOB IsSource. ETo 3K3eMIuIspbl peajr30BaHbI
Kak /711 Source, Tak u Ayis Buf feredSource. Onepatopsl coeyHenvist ($$) 1 KOMOMHHUPOBAHUS C/IeBa
($=) UCIIONB3YOT 3TOT KJIaCC TUTIOB.

B ak3emmuisipe 3TOT0 K/Macca TUMoB A1 BufferedSource ecTb ofHa TOHKOCTB. [IpeArnonoxum, uto
MbI XOTUM HarMcaTh QYHKLWIO KOMUPOBaHUs (aiiyioB 6e3 Oydepusaliuu. ITO JOBOTLHO CTaHAAPTHBIHN
CJTy4ail UCI0Mb30BaHUsST KOHYUTOB:
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sourceFile input $$ sinkFile output !

Korzia 3TOT Ko/l UCTIO/THSIETCSs1, OTKPBIBAIOTCS 00a dhaiina: v daiia BBoza U (aiii BeIBOAA; JaHHbIE KO-
pytoTCs, ociie uero o6a ¢aiina 3akpeiBaroTcs. Crierka M3MeHUM KOJI, YTOOBI UCIIO/IB30BaTh Oydepr3a-
L[UIFO:

bsrc <- bufferSource $ sourceFile input
bsrc $$ isolate 50 =$ sinkFile outputl
bsrc $$ sinkFile output2

A 31ech, KoT/la OTKPBIBAETCS U 3aKpPbIBaeTCsl BXOAHOU ¢aitn? OTKpPbITHe TTPOUCXOJUT B TIEPBOM CTPO-
Ke, a 3aKpbITHe, eC/IM CJIe/[0BaTh OOBIUHBIM MTPaBU/IaM [/l UCTOUHUKOB, TIOC/Ie UCTIOMTHEHNs BTOPOH.
OpHako, ecii 3TO Tak, TO MbI He CMOKEM HCITO/b30BaTh (paiii B TpeTheit cTpoke!

Bmecro 3T0TO, OMepaTop $$ He 3akpbiBaeT ¢aiin. CrefoBaTensHO, BBl MOXKeTe IepesaBath Oyde-
PU30BAHHBIN MCTOUHMK [Jisl BBITIONHEHUSI TeX JelCTBUM, KOTOPbIe BaM HY’KHbI, He 6eCIioKosiCh, UTO
neckpunTop (atina Oyaer 3akphIT 6€3 Balllero BeJjoma.

Kaxk Mb1 YIIOMHHAJIK paHee, MTHBAPUAHT IVIaCUT, UTO U3 UCTOYHHKA HEBO3MOXXHO 3&16[)EITI) AdH-
HbIE, eC/IH OH y>Ke BepHy/ Closed. UToObl 06/1eruuth paboTy c 6ydepr30BaHHBIMU UCTOU-
HHUKAMH, 3TOT MUHBAPUAHT 3/€Ch He BBITIO/IHACTCH. OTBeTCTBEHHOCTb 34 3aKpbITHE COOTBET-
CTBYIOIIIEr0 UCTOUHKKA, a TAKXKE 3a TO, UTO OH 00JIbIlle He Oy/IeT UCI0/Tb30BaThCs, JIEXKUT Ha
peanusanuu BufferedSource.

BynbTe 0CTOPOXKHBI: KOTZIa BBI 3aKOHUWIN paboTy ¢ Oydepru30BaHHBIM UCTOUHUKOM, BaM ClIefyeT
BPYUHYIO BbI3BaTh bsourceClose. OHAKO, 3TO 0ObIUHO SIBISIETCS ONTUMU3ALMel, TaK KaK UCTOYHKK
OyzeT aBTOMaTHueCKH 3aKphIT 110 OKOHUYAHWH PaboThl PyHKIMH runResourceT.

B.7.6. Bo3BpaLlasch K Be6-cepBepy

Kax >ke iMeHHO OyzieT BBIT/ISI[IeTh Tereph Halll Beb-cepeep?

import Data.ByteString (ByteString)
import Data.Conduit

import Data.Conduit.Network (sourceSocket)
import Control.Monad.IO.Class (1liftIO)
import Network.Socket (Socket)

data RequestLine = RequestLine ByteString ByteString ByteString

type Headers = [(ByteString, ByteString)]

data Request = Request RequestLine Headers (BufferedSource IO ByteString)
data Response = Response

type Application = Request -> ResourceT IO Response

parseRequestHeaders :: Sink ByteString IO Headers
parseRequestHeaders = undefined
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parseRequestLine :: Sink ByteString IO RequestLine
parseRequestLine = undefined

sendResponse :: Socket -> Response -> IO ()
sendResponse = undefined

handleConn :: Application -> Socket -> IO ()
handleConn app socket = runResourceT $ do
bsrc <- bufferSource $ sourceSocket socket
requestlLine <- bsrc $3$ parseRequestlLine
headers <- bsrc $$ parseRequestHeaders
let req = Request requestLine headers bsrc
res <- app req
1iftIO $ sendResponse socket res

Mg1 IMpOM3Be/IM HeCKOJ/IBKO HeOOJIBIINX U3MEHEeHHA. BO-HEPBBIX, Hallle MpuJiokKeHne Terepb 3aBé'p-

HyTO B ResourceT IO MOHaZy. JTO He sIB/IsieTCS] HEOOXOAMMBIM, HO oueHb yAobOHO: application
Terepb MOYKeT PeTUCTPHPOBaTh (HYHKIMN 0CBOOOKEHHUS PECYPCOB, KOTOPBIE BBITTOTHSTCS TOTBKO TO-

I71a, Korza oTBeT OyZieT MOMHOCTHIO 1T0C/IaH KJIMEHTY.

['naBHBIe JKe U3MeHeHusI MPoU30ILTY B GyHKUUHM handleConn. Ceifyac Mbl HaurHaeM paboty ¢ 6y-

(hepr3aLii NCTOUHMKA, KOTOPBIN 3aTeM HCIOAb3YeTCs ABaXK/bl: B Halllell (GyHKIMU, U TiepeiaéTcs B

TIPUTIO)KEHUe.



C. UHTepdpeiic BeO-NpunoXxeHni

‘ I'naBa onuckiBaeT Bepcuto 3.0 WAL, KoTopasi ©MeeT psifi OTJIMUMiA OT MpeAbIAYIINX BEPCHIL. ‘

[TpakTHUeCKU BCSKUI SI3BIK, UCITOMB3YeMBIH 151 BeO-pa3paboTKu, CTAIKMBAETCs ¢ TpobsieMoi HU3-
KOypOBHeBOro nuHTepdetica Mexxy Beb-cepBepoM U npuiokeHreM. CaMbIM paHHHM TIPUMePOM pellie-
HUS 3TOU TIPo6JIeMBI SIBISIETCS TTIOUTEHHBIA M MOTEPTHIM B 60six Common Gateway Interface (CGI),
KOTODBIi NIPei0CTaBIsIeT He 3aBUCALLMN OT si3blKa HHTep¢eiic Ha OCHOBe CTaHapTHBIX TIOTOKOB BBO-
Jia/BbIBOZla U IlepeMeHHBIX CpeJibl OKPY>KEeHHsI.

Ho yxe B Te BpemeHa, Korga Perl Tonbko CTaHOBU/ICS A3bIKOM BeO-TIpOrpaMMUpOBaHust Ae-hakTo,
cTan oueBH/leH OCHOBHOHM HemocTtaTok CGI — y1s KakJj0ro 3ampoca Jo/DKeH OBbITh 3aImyliieH HOBBIM
nporjecc. ITpu paboTe ¢ UHTEPIIPETUPYEMBIM SI3LIKOM U MPUIOKEHUSIMH, TPEOYIOLMMH TIOJK/TIOUeHHUS
K 0a3e [JaHHBIX, 3TU U37ePXKKH cTanu upe3MepHbl. FastCGI (1 mo3gHee SCGI) BO3HUK Kak IMPeeMHUK
CGI, Ho, oxo)ke, OCHOBHas UaCTh MUPa IIPOrPaMMHPOBaHMsI HallpaBU/Iack B IPyroM HarpaB/ieHHH.

Kakaplil s3bIK Hauaa co3JaBaTh CBOW COOCTBEHHBINA CTaHAAPT /IS B3aUMOJEHCTBUS C CEPBEPOM.
mod_perl. mod_python. mod_php. mod_ruby. [In1 ogHOro 1 TOro e si3bIKa MOSIB/SUTUCH Pa3/MYHbIe
vHTepdeiickl. B HEKOTOPBIX Cyyasix Moay4yaauch Aaxke UHTepdelickl moBepx UHTepdeiicoB. Beé sTo
TIPUBEJIO K eljé HosblieMy AyOIMpOBaHUIO YCUIWH: TIPHIOKeHHe Ha Python, co3manHoe fist pabo-
ToI ¢ FastCGI, He paboTasno ¢ mod_python, a mod_python cyiijecTBoBan TOMBKO /i/1s1 OMpe/eIEHHBIX
Beb-cepBepoB. U nofjo6HbIe MOAY/M pacIIVpeHHst BeO-cepBepa AO/DKHEI ObIIN OLITH peasn30BaHbI /I
Ka)XJIOT0 s13bIKa.

¥ Haskell cBost uctopusi. CHauasna y Hac ObIT ITAKeT Cgi, KOTOPBIH Mpe/j0CTaBIs/T MOHAZHBIN UHTEp-
¢eiic. ITo3aHee nosiBuscs naker fastcgi ¢ Takum >xe uHTepdeiicom. Tem BpemeHeM, Ka3anochk, Oombliast
yacTh BeO-pa3paboTku Ha Haskell cokycupoBanachk Ha HalMCaHWH OT/e/TbHBIX cepBepoB. [Tpobiema
B TOM, UTO y Ka)K[JOTO CepBepa CBOW COOCTBEeHHBIN UHTepQelic, a 3T0 03HAUAEeT, UTO Bbl BBIHY)K/AEHBI
Tpu pa3paboTKe OPHEHTHPOBATHCSI Ha KOHKPETHBIN cepBep. UTo, B CBOIO Ouepe/ib, 03HaUaeT HEBO3-
MO>KHOCTB KCIIO/Ib30BaTh 001uii QyHKIMOoHaM Harogobue GZIP koaupoBaHusi, cepeepa pa3paboTKu
Wy (peiMBOpKa [/151 TeCTUPOBaHUSI.

WAI nipobyeT peluTs 3Ty rnpobiieMy, obecrieurBast 0000IIEHHBIN 1 Q¢ eKTUBHBIN UHTep(erc MeXxX-
Iy BeO-cepBepaMu U npuokeHUsMU. JIro60it 06padoTurK, o/[ep>KUBAIOILHN 3TOT HHTepdelic Mo-
JKeT 00CTyKuBath 060e npuiokernrne WAL, B TO Jke BpeMst Ti000e IIPUIOXKeHHe, UCTIO/B3YOIIee 3TOT
uHTepdetic, MokeT OBbITh 3ary1ieHO THObIM 00PabOTUHKOM.

Ha MoMeHT HarucaHus 3TOU KHUTH CyIIeCTBYeT HeCKOJIBKO BeO-cepBepoB, peammu3yromux WAL, Ta-
kue Kak Warp, FastCGI u cepBep pa3paboTku. CyliecTByIOT U JpyrHe peann3aljiy, U3BeCTHbIE JIUIIb
TIOCBAIEHHBIM, HaripuMep, wai-handler-webkit, crionb3yembiii 7151 co3aHNST HACTOTBHBIX TIPUTIOXKE-
Huil. [TakeT wai-extra rpe/joCTaB/isieT MHOTO OOBIYHBIX KOMITOHEHT TTPOMEXKYTOYHOTO YPOBHS, K TPH-
Mepy, peanu3yromux noaaep>xky GZIP, JSON-P u BupTyanbHOro XocTuHra. bubnmoreka wai-test 06-
JieryaeT HarMcaHue MOZY/IbHBIX TeCTOB, a wai-handler-devel mo3BonsieT pa3pabarbiBaTh MPUIOKEHNS,
He OTBJIeKasiCh HAa OCTaHOBKY cepBepa /i/Is1 KOMIUIALUU. Yesod y)ke OpUeHTHPOBaH Ha UCII0/Ib30BaHue
WAL, takxe Kak Takue BeO-¢dpeiimopku asist Haskell, kak Scotty u MFlow. DtoT uHTepdeiic Takxe uc-
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TO/Tb3yeTCs1 HeKOTOPBIMU MPUIOKEHUSIMH, KOTOPbIe BOOOIIe He HCTIOMb3YIOT (hpeMBOPKY, BK/IHOUAst
Hoogle.

Yesod mpeiocTaB/sieT anbTepPHATUBHBIN MOAXO0[, /IS cepBepa pa3paboTKH, U3BECTHBIN Kak
yesod devel. Otnnune oT wai-handler-devel cocTout B TOM, uTo yesod devel KOMIIU-
JIUPYeT Balll KO/ KaXK/IbIH pa3, yunuThIBasi BCe HACTPOUMKU B BallieM cabal-catine. Itot nogxop
pekoMeH/IyeTcs py pa3paboTke Ha Yesod.

C.1. VNHTepdheiic

Wurepdetic cam 1o cebe [OBOMBLHO He3aTeHIMB: TPUIOXKEHHUE TPUHUMAET 3arpoC U BO3BpalllaeT
otBeT. OTBeTOM siBAsieTcsl cTaryCc HTTP, CrMCOK 3aro/ioBKOB M TeJI0 OTBETA. 3alpoC COZAEPKUT pas-
JIMYHYI0 UHGOPMALIMIO: 3arpallrBaeMbli yTh, CTPOKY 3ampoca, Teqo 3anpoca, Bepcuto HTTP u T.1.

YToOBI BHIMOMHATE yIIpaB/ieHHe pecypcaMu Ge30TacHbIM CII0COO0M, MBI UCTIONB3yeM CTH/Ib TIepe-
Jauu TipofiospkeHus (continuation passing style) /st Bo3Bpara oTBeTa, Harofobue Toro, Kak paboraeT
¢dyHkus bracket. B pesynbTare ornpeziesieHye Halllero pUioyKeH!sl [IPUHAMAaeT BUJ;:

type Application =
Request ->
(Response -> IO ResponseReceived) ->
I0 ResponseReceived

I[TepBrbiii apryMeHT — 3TO Request, YTO He [JOJDKHO YUB/IATh. BTopoi aprymeHT — 3T0, COGCTBEH-
HO, TIPOZIO/DKEHME, T.€. TO, UTO MbI ZOJDKHBI CAeIaTh C Response. Boobie roBopsi, 0H rpocTo Oyzer
OTIIpaBJieH KJIHeHTy. MBI UCITOMTB3yeM CIielida/IbHBIN TUI ResponseReceived, 4ToObI yOequThCs, UTO
TIPUJIO)KeHHe Ha CaMOM /iejie BbI3bIBAeT MPOJO/DKEeHHe.

Bcé 3T0 MOXXeT 1oKa3aThCsl HEMHOIO CTPaHHBIM, HO WCIIO/Ib30BaHUE B 11€/IOM OYEBU/HO, KaK MbI
TOKa)XKeM HIDKe.

C.1.1. Teno oTBeTa

B Haskell ecTb THT JaHHBIX U3BECTHBIN KaK JIEHUBast CTPOKa 6aiToB. MICI0/b3ysi IEHUBOCTD, BB MO-
JKeTe co37iaBaTh O0JIbLIMe 3HaueHus], He TIeperio/iHsisl aMsATh. HarnpuMep, UCIonb3ys TeHUBbIN BBOZ/ -
BBLIBOJI, BbI MOYKeTe MMeTh 3HaueHre, KOTOpOe TIPeZCTaBsieT BCE cofepkumMoe (aiisa U B TO yKe BpeMst
3aHUMaeT HeOOJIbIIION YUaCTOK MaMsATH. B TeopuH, eHuBasi CTPOKa OANTOB SIB/SIETCS €/JMHCTBEHHBIM
HEeoOXOAWMBIM TPeZICTaB/IeHUEM TeJla OTBETa.

Ha ripakTHKe e, B TO BpeMsl KaK JIEHMBbIe CTPOKHM OAWTOB 3aMeuaTeibHO MOAXOMAT [ «UUCThIX»
3HaueHWH, JIEHUBBIN BBOJ]/BBIBOZ, HEOOXOAUMBIN [/ UTeHHs1 (aii/ioB, BHOCUT HEKOTOPBIHA HeZeTep-
MHHH3M B Haiily rporpammy. ITpu 06paboTke Thicsiu HeOObINNX (aiioB B CEKYH/y, OrpaHUUMBalO-
MM (paKTOPOM SIB/ISIETCS He TTaMSITh, a YMCJIO e CKPUNITOPOB (haiiyioB. TIpu UCIOIb30BaHHUH JIEHUBOTO
BBO/Ia/BbIBO/IA (hAl/IOBBIE [I@CKPUNTOPhI HE MOT'YT OBITh 0CBOOOXKEHBI MCHOBEHHO, UTO TIPUBOAUT K
HCUepriaHuio pecypcoB. s perieHus 3Toi mpobaeMbl WAI ripejocTaBisieT CBOiM COOCTBEHHBIH MOTO-
KOBBII nuHTepelic /st JaHHBIX.

"Tun JlaHHBIX /17151 3arpoca. — IIpum. nepes.
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S1npo storo motokoBoro nHTepdetica — tun Builder. Builder mpeacTaBmsieT AeliCTBHe, KOTOPOe
3anionHsieT Oydep 6aliTaMu JaHHBIX. JTO 3¢QeKTUBHee, YeM MPOCTO TepeAaBaTh ByteString, Tak
Kak I03BoJIsieT n30be)kaTb MHOTOUMCIEHHBIX KOTTHH JJaHHBIX. B GO/BIIMHCTBE C/Ty4YaeB, TIPHUIOXKEHHIO
TpebyeTcs TONBLKO MPeJOCTaBUTh eUHCTBEHHOe 3HaeueHue Builder. VI Ajs 3TOro mpocToro ciaydast
y Hac ecTb OTZe/IbHbIN KOHCTPYKTOp ResponseBuilder.

OpHako, 6bIBatoT ctyuau, Korga Application morpe6yercst uepesoBarb I0 JeliCTBUS C reHepaLy-
eil JaHHBIX [Jis KareHTa. [Jist 9Toro ciyuasi y Hac ecTb ResponseStream. C ResponseStream, Bbl
nipeziocrassieTe GpyHKMIO. OTa GYyHKLMS B CBOIO OYepe/b BHITO/HSET /1Ba JAeHCTBUS: «CO3aTh elé
JAHHBIX» U «cOpocuTh Oydep». DTO MO3BOJISET BaM MOJTOTOBUTL JAHHBIE, BBITIONHUTEL I0 AelCTBYS,
cbpocuTthb Oydep, CTONBKO pa3, CKOJIBKO TpebyeTcsl, C T0ObIM >KeJlaeMbIM uepeJOBaHHEM.

EcTb e1jé ofHa oNTUMH3aL[Ms: MHOTHE CHCTeMbI IPeJ0CTaB/IsII0T CUCTeMHbIH BbI30B sendfile, Ko-
TOPBI OTIpaBsieT (aiiyl HanpsIMy0 B COKeT, MUHYSI Hen30e)KHbIe KOMMPOBAHMS B MaMSTH, KOTOpBIe
nipycyiy 6osee 0OLMM CUCTEMHBIM BbI30BaM BBO/ZIa/BBIBOZA. [ 151 3TOTO C/Tydasi y Hac ecTb ResponseFile.

U, HakoHel], eCTb C/Ty4ad, Korja TpebyeTcs MOMHOCTLIO BhIliTH U3 pexkuma HTTP. [IBa npumepa:
WebSockets, korna Ham TpebyeTcs TiepeiiTH ¢ TiomyayriekcHoro coefudenuss HTTP Ha gyruiekcHoe
coenvHeHue, U npokcupoBanue HTTPS, Kotopoe TpeOyeT OT Hallero MpoOKCH-CepBepa yCTaHOBUTH
COeJJMHeHUe U CTaTh NPOCTHIM MepeChbUIbLMKOM JaHHbIX. [/ 3TUX C/lydyaeB y HaC eCTb KOHCTPYK-
TOp ResponseRaw. ObparrTe BHUMaHue, UTO He Bce 06paboTurku WAI MOTyT Ha caMoM fiefe o iep-
JKUBaTh ResponseRaw, X0Ts Haubosee UCTIO/b3yeMblii 00paboTurk, Warp, Takyro MoAJep KKy UMeerT.

C.1.2. Teno 3anpoca

Kax u [i/11 TeJla OTBETOB, MbI MOTVIM Obl TEOPETHYECKH UCIIO/Ib30BaTh JIEHUBYIO CTPOKY OAMTOB /ijist
TeJT 3arIPOCOB, HO HA TIPAKTHKE MbI XOTUM U30€>KaTh JIEHMBOTO BBOZIA/BbIBOZIA. BMecTo 3TOTO TEo 3a-
TIpoca Mpe/iCTaB/IeHo B BUie ielicTBust I0 ByteString (MCro/b3yeTcs CTPOruil BApHaHT By teString).
O6paruTte BHUMaHKe, UTO 3TO JeHCTBHE He BO3BPAIIlaeT ITOJIHOE TeJI0 3alpoca, a TOIbKO C/IeIyHOIIHi
0710k JaHHBIX. Kak TOMBKO BBl CUMTA/IM BCE TEJIO 3ampoca, Ja/bHelIIe BbI30Bbl OyAyT BO3BpaIlaTh
MyCTY10 CTPOKY OalTOB.

3amMeThbTe TaKXKe, UTO B OT/IMUHE OT TeJl OTBETOB, HAM HeT HY>K/[bI UCII0/Ih30BaTh Builder Ha CTOpPOHe
3arpoca, Tak Hailiel 11e/ibl0 SIBJ/IIeTCS TTPOCTO UTeHUe JaHHBIX.

TeopeTHUeCKH TeJI0 3arpoca MOXKET COZIePyKaTh JIFOOOM THIT IAHHBIX, HO HanboJiee YaCTHIMU SIBJISIOT-
cs1 laHHble, 3akoupoBaHHble URL-KOIUPOBKOM, ¥ COCTaBHbIe JjaHHbIe opM. TTakeT wai-extra BK/IHO-
YyaeT BCTPOEHHYIO MOZIEPXKKY /s pa3bopa JJaHHbIX (opMaToB 3¢p(HEKTUBHO HUCTIOB3YIONIUM TaMSITh
crocobom.

C.2. Hello world

YT0oOBI POAEMOHCTPUPOBATH MpoCTOTy WAI, maBaiiTe B3I/ISTHEM Ha MPOCTeHIMil npumep. B stom
Tp¥Mepe MBI UCTo/b3yeM paciuvpenwe si3bika OverloadedStrings, uTo6b1 n36ekaTh SIBHOM YIIaKOBKH
CTPOKOBBIX 3HaueHUi B CTPOKH DAT.

{-# LANGUAGE OverloadedStrings #-}
import Network.Wai
import Network.HTTP.Types (status200)
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import Network.Wai.Handler.Warp (run)

application _ respond = respond $
responselLBS status200 [(”Content-Type”, "text/plain”)] "Hello_World”

main = run 3000 application

wai-hello-world.hs

B cTpokax co 2-ii o 4-10 BBIMOJHAETCS UMIIOPT HeOOXOAUMBIX MOy/ield. Warp TipefioCTaB/isieTcst
TAaKeTOM warp U SIB/ISIeTCS HICTOPUYECKHU MTePBLIM BebO-cepBepoM, peanu3syromum WAL Takke WAI uc-
nosb3yeT naket http-types, KOTOpBIH TpefoCTaB/sieT HEKOTOPbIE THIIbI JaHHBIX U BCIIOMOTaTe/bHbIe
3HaueHwus], BKIo4Jas status200.

CriepBa MbI OTIpeZiesisieM Hallle puiokeHue. Tak Kak HaM 6e3pa3iuuHbl KOHKPETHBIE MapaMeTphbl 3a-
T1pOCa, TO Mbl UTHOPUPYEM TepPBbIi apTyMeHT Halllel (GyHKI[|H, KOTOPBIH COAEeP>KUT 3HaueHHe 3arpoca.
Bropoii aprymeHT — 3T0 Hailia GyHKLHS “OTIIPaBUTh OTBET”, KOTOPBINA MBI TYT I10/Ib3yeMCsl. 3HaUeHHe
OTBeTa, KOTOPOe MBI OTIPABJ/IsieM, CTPOUTCS U3 JIEHUBOM CTPOKY OalTOB (T103TOMY responseLBS), Ko-
na craryca 200 («OK»), Thriom copep>kumoro text/plain u Tesom, copepskatym cioBa «Hello World».
JJ0BOJIBHO TPOCTO.

C.3. PacnpeaeneHue pecypcoB

[agaiiTe cae/iaeM Haill IpUMep MMOUHTEPECHEe, U MONpo0yeM BbIJIe/IUTh PECYPCHI ZIJ1s1 HAlllero OTBe-
Ta. MBI co3paanM 3HaueHre MvVar B Hamiel (GyHKIUM main /il OTC/Ie)KMBAHUS KOJTMYeCTBa 3arpoCoB
1 OyzeM 3aXBaTbIBaTh 3TO 3HAUEHHE MIPU OTIIPABKe KaXKA0ro OTBeTa.

{-# LANGUAGE OverloadedStrings #-}

import Blaze.ByteString.Builder (fromByteString)
import Blaze.ByteString.Builder.Char.Utf8 (fromShow)
import Control.Concurrent.Mvar

import Data.Monoid ((<>))

import Network .HTTP.Types (status200)
import Network.wai

import Network.wai.Handler.Warp (run)

application countRef _ respond = do
modifyMvVar countRef $ \count -> do

let count’ = count + 1

msg = fromByteString ”Youparegvisitorgnumber: ,” <>
fromShow count’

responseReceived <- respond $ responseBuilder
status200
[("Content-Type”, "text/plain”)]
msg
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return (count’, responseReceived)

main = do

visitorCount <- newMvar 0
run 3000 $ application visitorCount

wai-alloc.hs

Bor e Hat uHTEepdeiic ¢ MPoIo/KeHHeM TIOKa3biBaeT cebsi BO Bceld Kpace. MbI MOXKEM HCIIO/Tb30-
BaTh CTaHAAPTHYIO GyHKIMI0 modifyMvar ajis 3axBara 6;I0KMPOBKH [/t MVar U OTIIPaB/IsITh HAIll OT-
BeT. OGpaTrTe BHUMaHUe, KaK Mbl POTATUBAeM 3HaueHHe responseReceived, X0Ts 10 GakTy HUre
€ro He WCIIO/b3yeM Jyisl 4ero-i6o. OHO POCTO OTMeYaeT TOT (AKT, UTO MbI AeHCTBUTEBEHO OTIIpa-
BUJ/IK OTBET.

3aMeTbTe TakKe, KaK MBI MO/Ib3yeMCsl TIPeUMyILeCTBaMy Builder mpy IOCTPOEHUH HaILlero 3Haye-
HHA mSg. BwmecTo ckneuBaHus ABYX 0afiTOBBIX CTPOK HaripsAMyt0, Mbl MOHOKWJA/IbHO CKJ/IaIbIBAEM Ba
Pa3MUHBIX 3HaUeHust ByteString. [IpeMMyIecTBO B TOM, UTO pe3y/bTaT OyJeT HarpsIMyH0 CKOITHPO-
BaH B UTOTOBBIN BBIXOJHOH Oydep, BMeCTO IMPOMEKYTOUHOTO KOITUPOBaHUs BO BpeMeHHYI0 06aiiToByt0
CTPOKY C TIOC/IeZYIOLIMM KOTIPOBAHMEM B UTOTOBHIN Gydep.

C.4. NMoToKOBbI OTBeT

[aBaiiTe eljé npoTecTUpyeM Halll TOTOKOBBIN UHTepdeic:

{-# LANGUAGE OverloadedStrings #-}

import Blaze.ByteString.Builder (fromByteString)

import Control.Concurrent (threadbDelay)

import Network .HTTP.Types (status200)

import Network.wai

import Network.wWai.Handler.Warp (run)

application _ respond = respond $ responseStream status200 [(”Content-Type”, [

"text/plain”)]
$ \send flush -> do
send $ fromByteString ”“Starting the_response...\n”
flush
threadDelay 1000000
send $ fromByteString ”All done!\n”

main = run 3000 application

wai-stream.hs

MB&I Mcnionib3yeM responseStream U Halll TPETHI apryMeHT — 3T0 (YHKLMsI, KOTOpasi IPUHAMAeT
Hal (GyHKIMH «OTIPaBUTH CTPOUTENISI» U «COpocuTh Oydep». 3ameTsTe, Kak MBI cOpaceiBaeM Oydep
TocJie epBoro 6JI0Ka aHHbBIX, YTOOBI yA0CTOBEPUTECS, UTO K/IMEHT He3aMeJTIUTeIbHO BUJUT JaHHbIe.
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OpHako, HeT HeobXoqUMOCTH cOpackiBaTh Oydep B koHIle oTBeTa. WAI TpebGyeT, uToObI 00paboTurK
aBTOMaTUYeCKHU cOpackiBaj Oydep mocie 3aBepIleHust MOTOKa.

C.5. Middleware — KOMMNOHEHTbI MPOMEXYTOYHOIO YPOBHSA

B po6aBneHre K BO3MOYKHOCTH 3allyCKa HaIIUX MPUIOKeHUH Oe3 u3MeHeHHs KoJja Ha Pa3IMIHBIX
cepBepax peanu3yromux WAI, WAI umeet e1é u Jpyroe nperMMyLeCcTBO — BO3MOXXHOCTb CO3/jaBaTh
Y HCITIO/Tb30BaTh KOMITOHEHTHI TPOMEKYTOYHOTO YPOBHs1. OHH SIB/ISTFOTCS TI0 CYTH ITPeoOpa30BaTe/sIMH
TIPWIOXKEHUS, T10/1y4asi Ha BXOZ, OIHO IPU/I0KeHWe U BO3Bpalllast pyroe.

KoMIoHeHTBI TPOMeKyTOYHOI'O YPOBHSI MOT'YT WCIO/Ib30BaThCsl /ISl PA3/IMYHBIX HYXK][: UCTIpaBiIe-
uus URL, ayTeHTHU®MKAIMK, KelIMpoBaHus, 06paboTku 3ampocoB JSON-P. Ho, Bo3MOXHO, Haubo-
Jiee 10JIe3HBIM ¥ HanboJiee HHTYUTUBHO ITOHATHBIM SIB/IIETCSI KOMIIOHEHT peasM3yoLui gzip-cxxaTue.
OTOT KOMITOHEHT paboTaeT J0BOJLHO MPOCTO: OH pa30MpaeT 3aroJIOBKU 3ampoca AJis OTpe/esieHus],
MOJlepKUBAET JIM KJIIMeHT CKaTue, U, eC/IA KJIMeHT MO/ /ep>KUBaeT, TO BBINOJHIET C)KaThe TeJjla OTBe-
Ta, 100aB/IsAs COOTBETCTBYIOLINIA 3ar0I0BOK OTBETA.

Camoe 3aMeuaresibHOe B KOMIIOHEHTaX IIPOMeKYTOYHOIO YPOBHS 3aK/IF0UaeTCsl B TOM, YTO OHU HeHa-
BfI3uMBHIL. [laBaiiTe IOCMOTPUM, KaK NPUMEHUTH gZip K HallleMy [1pUMEpY.

{-# LANGUAGE OverloadedStrings #-}

import Network.wai

import Network.Wai.Handler.wWarp (run)

import Network.wai.Middleware.Gzip (gzip, def)
import Network.HTTP.Types (status200)

application _ respond = respond $ responselLBS status200 [(”Content-Type”, 0
"text/plain”)] "Hello_World”

main = run 3000 $ gzip def application

wai-hello-world-gzip.hs

Mb1 106aBUIM CTPOKY UMIIOPTA, YTOOBI MOTYUHUTh JOCTYI K KOMIIOHEHTE, ¥ 3aTeéM MPOCTO TIpUMe-
HWIK gzip K Hallemy NPUI0KEeHHI0. BbI Takke MOXKeTe 8bIcmpaugams 8 Yenouky HeCKOJIBKO KOMIIO-
HEeHT: K IIpUMepy, CTpoKa gzip False $ jsonp $ othermiddleware $ myapplication BrmosHe
KoppekTHa. Ho ciieyeT 3aMeTuThb, UTO MOPSII0K ITPUMEHeHHst KOMITOHEHT MOXKeT ObITb BakeH. K ripu-
Mepy, [J/1 j Sonp HY)KHbI HeC)KaTble JJaHHble. EC/i BBl ero npuMeHuTe Mocjie IpUMeHeHusl gzip, To
ToJTyunTe TIpo0/IeMBI.



D. Tunbl gna HacTpoek

[TpencraBum, yTO BHI MuIIeTe BeO-cepBep. BeI x0THTe, UTOOHI BallleMy CepBepy IlepefaBasiu I0pT,
KOTOpGBIH OH GyZIeT CTyIaTh, U MPUIoKeHHe AT 3aryckKa. Y Bel co37aéTe CIeAyIOLyI0 (QYHKIIUIO:

run :: Int -> Application -> IO ()

Ho BHe3arnHo Bl MOHUMaeTe, UTO HEKOTOPBIE JIFO[U 3aXOTAT HaCTPOUTH MPOJO/DKUTEIBHOCTD OXKU-
JaHus TaliM-ayTa. U Torna Bel MeHsiete cBoid API:

run :: Int -> Int -> Application -> I0 ()

Kakoli Int B utore AJisi BpeMeHU O>KUJAHUsI, a KaKO# /1711 HoMepa nopTa? [la, Bel MOr/iv GBI CO34aTh
Kakue-HUOyJb CMHOHUMBI [i/isl TUIIOB W/ ITPOKOMMEHTHPOBATh Baill Kof. Ho 371eck ectsb ewié ofHa
npo6sieMa, MPOOUPArOLIIAsCs B BALll KOJ: Takas (DYHKLIUSI run CTAHOBUTCST HETIOAIep>KUBaeMoid. Bcko-
pe ToTpebyeTcsi MoJy4aTh ZOTIOIHUTETbHBIN MapameTp AJis 0003HaueHus1, Kak ciieqyeT o6pabaThiBaTh
WCKJTFOUEHWS, a 3aTeM eIl OJWH JJIs YIIPAB/IeHHs], K KAKOMY XOCTY TIPUBSI3bIBAaTLCS, U TaK Jaee.

Bornee maciirabupyeMoe pellieHie — BBECTH THIT JAHHBIX /I/Is1 HACTPOEK:

data Settings = Settings
{ settingsPort :: Int
, settingsHost :: String
, settingsTimeout :: Int

W 370 fesiaeT BHI3BIBAIOLMM KO, TIOUTH CaMOZJ0KyMEeHTHPOBAHHBIM:

run Settings
{ settingsPort

8080

, settingsHost = ”127.0.0.1"
, settingsTimeout = 30

} myApp

BenvkonenHo, sicHee ObITh He MOXKET, He Tak Jiu? [la, TakK, HO UTO CJIYUUTCS, Korja y Bac Oyzet 50 Ha-
CTpOEK [i71s1 Baiiiero Beb-cepeepa? Bbl fIeHiCTBUTEIBLHO XOTHUTE 3a/[aBaTh UX BCe KaXK/bIi pa3? KoHeuHo,
HeT. Tak uTO BMeCTO 3TOTo Beb-cepBep JO/KeH MpeJoCTaB/IsaTh HAbop 3HaueHHH M0 YMOTYaHHIO:

defaultSettings = Settings 3000 "127.0.0.1" 30 !

n Terepb, BMeCTO HeO6XO,£[I/IMOCTI/I IMHUCaThb ,E[]II/IHHHﬁ KYCOK KOJa KdK BbIlIe, Mbl MOXXe€M OTZe/1aTbCsA
JIUIIb 3TUM:
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run defaultSettings { settingsPort = 8080 } myApp -- (1)

JTO 3amMeuaTesibHO, 3a MUCK/IFOUEHHEM OJIHOTO MajeHbKOTO TPemnsTCTBUA. JJomyCcTrM, MBI pelliaeM
00aBUTh JOTIONTHUTE/IBHYIO 3aMlKCh B Settings. JIto60 Ko/ BO BHEIITHEM MUPE, BBITJISASAIINN Kak

run (Settings 8080 ”127.0.0.1" 30) myApp -- (2) !

cTaHeT HepabouuM, Tak Kak Telepb KOHCTPYKTOp Settings MpHHMMaeT yeThlpe aprymeHra. Ilpa-
BUJILHOM BeIIbIO CTasio ObI YBeJIMUeHHe HoMepa OCHOBHOM Bepcuu (major version), 4toObl He Hapy-
IUTb paboTOCIOCOGHOCTD 3aBUCUMBIX MakeTOB. HO MeHSITh HOMep OCHOBHOM BepCHH AJIS KaXKJO0TO0
MHMHHMAa/ILHOTO M3MeHeHHsI HaCTPOeK — 3T0 Heyzo0cTBo. Perenrie? He sKCropTHpOBaTh KOHCTPYK-

TOp Settings:

module MyServer
( Settings
, settingsPort
, settingsHost
, settingsTimeout

, run
, defaultSettings
) where

C TakyM TOAXO0Z0M HHKTO He CMOXKET HaIMCaTh KOg, Haroziobue (2), mo3TomMy Bl MOXKeTe CBOOOAHO
[00aB/SITH HOBBIE HACTPONKH, He DOSICh TI0/IOMaTh KO/,

EuHCTBeHHBIN HeI0CTAaTOK TAaKOTo MOAX0Aa — He cpa3y o4eBHUAHO u3 fjokymeHTauuu Haddock, uto
BbI (pakTHUeCKU Mo)KeTe MEHSITb HaCTPOMKH, MCII0/Ib3ysl CUHTAaKcUC 3anuceldl. OCHOBHas ujes 3ToH
[JIaBBI: TIPOSICHUTD, UTO TIPOMCXOAUT B OMOIMOTEKAX, UCTIO/B3YIOINX TaKyI0 TEXHUKY.

$1 cam MCIoMB3YI0 3Ty TEXHUKY B HECKOJIBKMX MecTax, He cTecHsWTech 3amisiHyTh B Haddocks, urto-
ObI TIOHSAATB, UTO 5T IMEIO B BUAY.

* Warp: Settings
* http-conduit: RequestE u ManagerSettingsE

» xml-conduit:
— Pa3zbop: ParseSettingsE

— Ilpexcrasnenue: Rende rSettingsE

1http://hackage.haskell.0rg/packages/archive/warp/latest/doc/html/Network—Wai—Handler—
warp.html#t:Settings

2http://hackage.haskell.0rg/packages/archive/http-conduit/latest/doc/html/Network-HTTP-
Conduit.html#t:Request

3http://hackage.haskell.0rg/packages/archive/http-conduit/latest/doc/html/Network-HTTP-
Conduit.html#t:ManagerSettings

4http://hackage.haskell.org/packages/archive/xml—conduit/latest/doc/html/Text—XML—Stream—
Parse.html#t:ParseSettings

5http://hackage.haskell.org/packages/archive/xml—conduit/latest/doc/html/Text—XML—Stream—
Render .html#t:RenderSettings


http://hackage.haskell.org/packages/archive/warp/latest/doc/html/Network-Wai-Handler-Warp.html#t:Settings
http://hackage.haskell.org/packages/archive/http-conduit/latest/doc/html/Network-HTTP-Conduit.html#t:Request
http://hackage.haskell.org/packages/archive/http-conduit/latest/doc/html/Network-HTTP-Conduit.html#t:ManagerSettings
http://hackage.haskell.org/packages/archive/xml-conduit/latest/doc/html/Text-XML-Stream-Parse.html#t:ParseSettings
http://hackage.haskell.org/packages/archive/xml-conduit/latest/doc/html/Text-XML-Stream-Render.html#t:RenderSettings
http://hackage.haskell.org/packages/archive/warp/latest/doc/html/Network-Wai-Handler-Warp.html#t:Settings
http://hackage.haskell.org/packages/archive/warp/latest/doc/html/Network-Wai-Handler-Warp.html#t:Settings
http://hackage.haskell.org/packages/archive/http-conduit/latest/doc/html/Network-HTTP-Conduit.html#t:Request
http://hackage.haskell.org/packages/archive/http-conduit/latest/doc/html/Network-HTTP-Conduit.html#t:Request
http://hackage.haskell.org/packages/archive/http-conduit/latest/doc/html/Network-HTTP-Conduit.html#t:ManagerSettings
http://hackage.haskell.org/packages/archive/http-conduit/latest/doc/html/Network-HTTP-Conduit.html#t:ManagerSettings
http://hackage.haskell.org/packages/archive/xml-conduit/latest/doc/html/Text-XML-Stream-Parse.html#t:ParseSettings
http://hackage.haskell.org/packages/archive/xml-conduit/latest/doc/html/Text-XML-Stream-Parse.html#t:ParseSettings
http://hackage.haskell.org/packages/archive/xml-conduit/latest/doc/html/Text-XML-Stream-Render.html#t:RenderSettings
http://hackage.haskell.org/packages/archive/xml-conduit/latest/doc/html/Text-XML-Stream-Render.html#t:RenderSettings
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Kcrary, http-conduit u xml-conduit dakTuuecku CO3Aar0T 9K3eMILISIPhI Klacca TUTIOB Defaulf
u3 nakera Data.Default BMecTo 00bsIB/IEHHSI CBOEr0 HOBOTO MEHTU(HKATOPA. ITO 03HAUAET, UTO BI
MoJKeTe npocTo Ieyararh def BMecTo defaultParserSettings.

6http ://hackage.haskell.org/packages/archive/data-default/latest/doc/html/Data-
Default.html#t:Default
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E. http-conduit

Bosnbiiast vacte Yesod OTHOCHTCS K TIpeioCTaB/ieHuIo KoHTeHTa 110 ripotokosy HTTP. Ho ato nviis
YacTh KapTUHBI: KTO-TO JOJ/DKEH T0JIy4aTh 3TOT KOHTEHT. U aXke eC/i BbI MULIIETe BeO-TPUIOKEHNUE,
HHOT[IA TUM «KTO-TO» MOYKeTe OBbITh BBl CaMU. ECJTH BBI XOTHTE ITOTyYaTh KOHTEHT OT IPYTHX CePBHCOB

unu B3aumogeiicteoBat ¢ RESTful API, Bam noTpebyeTcst mucaTh KIMEHTCKUM KO/, U peKOMeH ye-

MBI TIOAXOZ, AJISt 3TOTO — http—conduit.

Ota m1aBa Harpsimyto ¢ Yesod He cBsi3aHa, U OyzeT, BooOILe TOBOPSI, TIOJIE3HOM [/ BCEX, KTO XOUeT

BbINOMHATE HTTP 3anpocel.

E.1. KoHcnekT

{-# LANGUAGE OverloadedStrings #-}
import Network.HTTP.Conduit -- ocHOBHO/ MoOZy/lb

-- [IOTOKOBbII UHTEpPeric nUcrnosb3yeT KOHAYUTHI
import Data.Conduit
import Data.Conduit.Binary (sinkFile)

import qualified Data.ByteString.Lazy as L
import Control.Monad.IO.Class (1liftIO)
import Control.Monad.Trans.Resource (runResourceT)

main :: IO ()
main = do
-- [lpocTenwni 3anpoc: MpocTo 3arpyxaem uHpopmauymw ¢ ykalaHHoOro URL
-- Kak sieHuByw ByteString.
simpleHttp "http://www.example.com/foo.txt” >>= L.writeFile "foo.txt”

-- Ternepb UCHO/b3YeM MOTOKOBbINI UHTepgeric. Ham Heobxogumo 3arnyckaTb
-- BCé BHYTpu ResourceT, 4To6bl 6bITb YBEPEHHbIMW, HTO BCE Halu
-- COe[gunHeHns KOPPEKTHO 3aKpbiBawTCcA B c/iydae BO3HUKHOBEHUS UCKJ/IOYEHNI
runResourceT $ do
-- Ham HyXeH Manager, KOTOpPbifi OTC/I€XUBAET OTKPbLITHIE COEANHEHUS.
-- simpleHttp co34aéT HOBOIro MeHegxepa COEAMHEHWI Mpu Kaxzgom
-- 3anycke (T.e. COefUHEHUS HUKOrja He MUCMOo/b3YITCS MOBTOPHO)
manager <- 1liftIO0 $ newManager conduitManagerSettings

1http ://hackage.haskell.org/package/http-conduit
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-- bonee 3gppekTuBHas Bepcusi 3arnpoca ¢ simpleHttp Beiwe.
-- CHayasna pasbupaem URL B 3anpoc
req <- 1liftI0O $ parseUrl "http://www.example.com/foo.txt”

-- Tenepb nosyyaem OTBET
res <- http req manager

-- W, HaKoHel, 3anuchiBaem pe3ynbTaTt B ¢aiin
responseBody res $$+- sinkFile "foo.txt”

-- Cgenaem 3710 POST 3anpocoMm, He c/iegyem 3a nepeHarnpas/ieHNsaMu
-- ¥ npuHumaem /060K Kog cTaTtyca oTBeTa
let req2 = req
{ method = "POST”
, redirectCount = 0
, checkStatus = \_ _ _ -> Nothing
}
res2 <- http req2 manager
responseBody res2 $$+- sinkFile “post-foo.txt”

http-conduit-synopsis.hs

E.2. OCHOBHbI€E NMOMIOXXEHUSA

CaMmblIii TPOCTOM cIoco0 BHIMTO/THEeHH 3arpoca B http—conduit — ncmonb30BaTh GyHKIMIO0 simpleHt tp.
Ora (yHKIUs NPUHUMAET CTPOKY (Tuma String), npexacrassstoinyto URL, v Bo3BpalllaeT 3HaueHUe
Thna ByteString c cogepxxumMbiM 3T0r0 URL. Eé peanu3aniyis COCTOWUT U3 HECKOJIBKUX I11aroB:

* Co3gaétcs HOBBIM MeHe/Kep coelMHeHUsI Manager .
» URL mnipeobpa3syetcs B Request. Ecit URL HeKOPPEKTHBIH, TO BLIOPACHIBAETCS UCK/TIOUEHHE.,
» Brmonnsiercss HTTP 3aripoc, cieyroluii 1o BceM rnepeHarpaB/ieHusiM ¢ cepBepa.

» Ectn Kof cTaTyca OTBeTa HaXOAUTCS BHe Auana3oHa 200-x 3HaueHUH, BLIOpAaChIBAaeTCS HCKITHO-
yeHue.

e Teno 3arpoca CUMTBIBAETCA B ITaMATh U BO3BpalllaeTcCsd.

* BebI3biBaeTcs runResourceT, KOTopast 0CBOOOXKAET BCe pecypchl (HarpuMep, OTKPBITHIN COKET
K cepBepy).
Eciu Bl xoTHTE G0JIbIIIE KOHTPOJIS Hajl TEM, UTO IMPOMCXOJMT, Bbl MOXKETe HaCTPOUThH JIF0OOH U3

OTTMCaHHBIX IIAroB (TUTIOC elljé HeCKOJIBbKO), IBHO CO37aBasi 3HaueHre Request, BPYUHYIO pa3Melnast
Manager u ucronb3ys GyHkiuu http u httplbs.
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E.3. Request

Camblii TérKui MyTh CO3JaHus Request — ¢ moMolLLbio QyHKLMU par seUrl. Jta GyHKLMS BepHET
3HaueHue B JII0OOU MOHa/Ie, SIBJISFOILIEICST 9K3eMITISIPOM Kiacca Failure, Hanpumep, Maybe wiu I0.
[Nocnennsist MCMOB3YeTCs Yallle BCEro U MPUBOAWT K MCK/TFOUEHHIO BO BpeMsl BBIIIOJTHEHUS], eCH (YyHK-
1uu repefad HekoppekTHbIM URL. OfiHako, BBl MOXKeTe UCI0/Ib30BaTh JPYTyI0 MOHA[Y, eC/ii, Harlpu-
Mep, XOTUTe MTPOBEPATh M0/Ib30BaTeIbCKUN BBO/,.

import Network.HTTP.Conduit

import System.Environment (getArgs)

import qualified Data.ByteString.Lazy as L
import Control.Monad.IO.Class (1iftIO)

main :: IO ()
main = do
args <- getArgs
case args of
[urlString] ->
case parseUrl urlString of
Nothing -> putStrLn "W3BuMHUTE, HEKOPPEKTHbIA URL"
Just req -> withManager $ \manager -> do
res <- httpLbs req manager
1iftIO $ L.putStr $ responseBody res
_ -> putStrLn "U3BMHUTE, nepefaBanTe, ynoxanyncra, TONbKO ,04MH URL"”

response-body.hs

Twur Request abcTpakTHBIH, Tak uTo http—conduit MoKeT Z06aBATE HOBbIE HACTPOMKH B OyAyILEM,
He Hapymasi API (cM. npusioxkeHue [[Uribl 4y1st HACTPOeK 1151 Gosiee TIoAPO6HOM nHbopMarn). YToGbI
W3MEeHUTb 3HaueHus! OT/e/bHbIX T0Jeid, UCTIoNb3yiiTe record-HOTauH}oE. K npumepy, mopudukarys

Halein IporpaMmbl, KOTOpast OTHpaBsieT HEAD 3aripochl U IevaraeT 3arojloBK1 OTBeTa, MoIJla ObI BBI-
IMigaeThb TaK:

{-# LANGUAGE OverloadedStrings #-}

import Network.HTTP.Conduit

import System.Environment (getArgs)

import qualified Data.ByteString.Lazy as L
import Control.Monad.IO.Class (1iftIO)

main :: IO ()
main = do
args <- getArgs
case args of
[urlString] ->

23ammch Buza req { method = "HEAD” }
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case parseUrl urlString of
Nothing -> putStrLn "W3BMHUTE, HEKOPPEKTHbIA URL"”
Just req -> withManager $ \manager -> do
let reqHead = req { method = "HEAD” }
res <- http regHead manager
1iftI0 $ do
print $ responseStatus res
mapM_ print $ responseHeaders res
-> putStrLn "W3BMHUTE, jnNepejaBaiTe, jnoxanyincTa, TONbKO_04MH URL"”

response-head.hs

API nipeiocTaBisieT LeJibli psifi pa3/IMYHBIX HaCTPOeK. BOT Te, Ha KOTOPBIe CTOUT 0OPAaTUTh BHUMa-
HUe:

proxy
T[To3BoJISI€T OTIPAB/ATD 3aMPOCHI Yepe3 yKa3aHHBIN POKCH—CEPBep.

redirectCount
YKa3bIBaeT KOJIMUeCTBO Mepeajpecaliyii, o KOTOpbIM ciiefoBark. [1o ymomuanuto — 10.

checkStatus
ITpoBepka kofa craryca otBeTa. [To ymomdanuto, OpocaeT UCK/IFOUeHHe [i7Ist FoO0ro Kofja BHE
nuara3zoHa 200-X 3HaUeHUH.

requestBody
Teno 3ampoca A1 OTIPaBKU. Y[I0CTOBEpPLTECh, UTO Tak ke 0OHOBU/IM 3HaueHre method. s 06-
1ero ciayuasi KogupoBaHus AaHHbix B URL Mo)KHO HMcnosib30BaTh GyHKLMIO ur lEncodedBody.

E.4. Manager

MeHepKep COeIMHEHUH MTO3BOJISIET MIOBTOPHO KMCIIO/Ib30BaTh CETEBbIE COeMHEHMUs. [Py BhIMOJTHE-
HWUM MHOTOUHCJIEHHBIX 3alIPOCOB K eJUHCTBEHHOMY cepBepy (Hampumep, obpairiasck K Amazon S3),
3TO MOKET OBbITh KPUTHYHO JJis1 CO3AaHus 3((heKTUBHOTO Koja. MeHemkep OyZieT OTC/IeXKUBATH MHO-
JKECTBEHHbIE COeJUHEHUsI K YKa3aHHOMY cepBepy (B TOM UHC/ie yUUThIBas HoMep mnopTa u SSL), aBTo-
MaTHYeCKU coOUpast HEMCIO/Ib3yeMble COeAUHEeHHs TIpH HeoOxoaumocTH. Kora BbI ieaeTe 3arpoc,
http-conduit cHauana MbITaeTCsA MPOBEPUTH HAJTMUKE CYIIeCTBYHOIEro coequnenus. Koraa pabora c
coelMHEHHeM 3aBepllieHa (B C/Iydae ec/id CepBep TMO3BOJISIeT TIOAepP>KUBATh OTKPBITOE COeJUHEHIE
(keep-alive)), oHO Bo3BpaljaeTcss MeHemKepy. Ecu uTo-HUOY/ b MOIII0 He TaK, COeZIMHEHNE 3aKphIBa-
eTCsl.

YToObl MPeI0XPaHUTh Halll KO OT UCKJTFOUEHHH, MBI KCITI0/Tb3yeM TpaHC(hopMaTop MOHa/Ibl ResourceT.
JI71s1 BaC 3TO 03HAYAET, UTO Balll KO, I0/DKEeH ObITh 3aBEPHYT BHYTPh BbI30Ba runResourceT, IBHO UK
HesIBHO, W KO/l BHYTPH 3TOro OJI0Ka ZI0/DKEH UCIO/b30BaTh 1iftI0 /sl BBIMOMHEHNST OOBIYHBIX Jek-
ctBuit BBoga/BhiBOA (10).

EcTb 1Ba criocoba mosiyunTh 3HaUEHKe TUTa Manager. newManager BO3BpalljaeT HOBOTO MeHe/Ke-
pa, KOTOPBIi He OyJeT 3aKphIT aBTOMaTHUeCKH (BbI MOYXKETe UCTI0/Ib30BaTh closeManager it pyuyHoro
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3aKpBITHS), TOTJA KaK withManager oTKpoeT HOBBIH 610K ResourceT, acT BO3MOXXHOCTb FICIIOJIB30-
BaTb MeHe/Kepa M 3aTeM aBTOMaTHueCKy 3aKpoeT ResourceT, Korja Bel 3aKoHuuTe. Eciii BBl XOTHTE
WCTI0/Tb30BaTh ResourceT /s BCETo TIPUIOXKEHUs, U HeT He0OXOMMOCTH ero 3aKpbiBaTh, BaM, BepO-
sITHee BCero, CeflyeT UCII0Nb30BaTh newManager.

OO6parute BHUMaHWe: OYEBHUAHO, UTO He CJieJyeT CO3[aBaTb HOBOTO MeHe/Kepa COelWHEeHUH AJist
Ka’K7IOTO 3arpoca; 3TO IMOJTHOCTHIO TIPOTUBOPEUIIO OB ero Ha3HaueHHI0. BmecTo 3Toro Manager cie-
JyeT co3[aBaTh KaK MOXKHO paHbIIle U 3aTeM TeperCIiob30BaTh.

E.5. Response

Tun 1aHHBIX Response COCTOUT U3 TPEX MH(OPMAIIMOHHBIX OJIOKOB: KOZla CTaTyca, 3arojioBKa OT-
BeTa U Tejia oTBeTa. [TepBhie /[Ba MOHSATHBI, aBaiTe 0OCYUM TeJIo.

Y THma ZiaHHBIX Response ecTh THioBasi epeMeHHast, YTo6bI TeJI0 3armpoca MOIJIO UMEeTh 000k
TuM. Eciy BbI XOTHTe UCI0/H30BaTh IIOTOKOBLIN MHTepdetic http-conduit, Bam Hy>keH T Source. [s
npocToro uHTepdeiica 3To OyzeT neHuBas By teSt ring. Obpaiijato BHUIMaHUE, UTO, XOTS MbI M UCTIO/Tb-
3yeM JIeHUBYIO By teString, 8ecb omeem xpaHumcs 8 namamu. JIpyruMu c/i0BaMy, MbI He UCTI0/Ib3yeM
JIEHWBBI BBOZI/BBIBO/, B 3TOM ITaKeTe.

[MTakeT conduit npejocTap/sieT IEHUBYIO peaau3aliyiio MOAYJIsl, KOTopasi T03BOJIUT BaM Mpo-
YHMTaTh 3TO 3HAUEHHE JIEHUBO, HO, KakK | JIF0OOU JIeHUBBIN BBOJI/BLIBOJ], 3TO HE COBCEM 0e3-
OTaCHO Y, HECOMHEHHO, HeJleTepMUHKPOoBaHO. OJHaKO ec/id HaJj0, Bbl MOXKeTe ero WCIob-

30BaTh.

E.6. http n httpLbs

[TaBatiTe cobepém Bcé BMecTe. PyHKIWMS ht tp JaET BaM AOCTYT K TOTOKOBOMY HHTepdeiicy (T.e., OHa
BO3BpalljaeT Response, Ucrnosb3yrolmi BufferedSource), Torga Kak httplLbs Bo3Bpalljaer jieHu-
ByI0 ByteString. B o6oux ciiyuasx Bo3BpalijaeMble 3HaUeHUsI HAXOASTCS B TpaHCchopMarope ResourceT,
TaK YTO OHU TIO/TyUaroT AOCTYII K Manager ¥ KOPPeKTHYI0 paboTy ¢ coeUHEHNSIMH B C/Ty4ae BO3HUK-

HOBEHUs] UCK/TIOUEeHU .
Ec/u BbI XOTHTE TTPOMTHOPUPOBATH OCTATOK OOJIBIIIOTO TeJIa 3arpoca, 3TOro MOXKHO JJ0OUTh-

Cs1 COeTUHMBIIIACH CO CTOKOM SinkNull. Vcronb3yeMoe ceTeBOe coeJUHEHKE Oy/leT aBTo-
MaTUYeCKH 3aKpPhITO, UTO MTO3BOJIUT N30eKaTh UTeHUs OO0JIBIIIOrO TeJla 3arpoca Mo CeTH.
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MHorux pa3paboTurKOB TPSICET OT OAHOM TOMBLKO MbIC/IH 0 pabote ¢ XML daiinamu. XML nmeet
pernyTarnuio GopMara, IMEOIIEro W3/THIIHE YCI0KHEHHYIO MO/IeNb IJAaHHBIX, 3aIlyTaHHbIe OUOIMOTEKH
U L[eJIbIe CJIOM CJTOKHOCTEH, HaxXOAAMMecss MeXX/y pa3paboTurKoM U ero 1jesibio. Ho st cMeto 3aBepuTh,
YTO MHOTO€ M3 3TOT0 OTHOCHUTCSI CKOpee K TIpo0sieMaM si3bIKOB ITPOTPaMMUPOBaHUs 1 OUO/TMOTEK, ueM
K camomy opmaty XML.

Kak s y>ke oTMeuas, cuctema THIOB si3bIka Haskell mo3Bosisier Ham ¢ 16rkocThi0 CBeCTH JIF0OYIO 1po-
61eMy K eé camoii 6a3oBoit popme. ITakeT xml-types akKypaTHO mpeobpasyeT Mofie/b JaHHBIX XML
(mopepkuBaeTcs paboTa Kak C LieIbIMU JOKYMeHTaMU, Tak U C [IOTOKOM JaHHBIX) B TIPOCTHIe anredpa-
WYecKue TUTIBI IaHHBIX. CTaHAapTHRIE HeM3MeHsieMble CTPYKTYPHBI JaHHbIX si3blka Haskell ympomjaror
ripeobpa3oBaHue JOKYMEHTOB, a TIPOCTOM Habop (yHKIMI feiaeT pa3bop 1 0ToOpaXkeHue TETKUMU U
HeTIPUHYKEHHBIMU.

Paccmotpum naket xml-conduit. B HEM KCITO/B3YeTCS MHOXKECTBO MOX0/10B, KOTopbie Yesod B 1ie-
JIOM TIPUMEHSIeT JJis TI0/TyUeHHs BBICOKOUM TIPOU3BOAUTENLHOCTU: MakeThl blaze-builder, text, conduit
u attoparsec. C TOUKM 3peHMsI T0/Ib30BaTe/Isl OH MpefoCTaB/sieT BCE, HauMHas C npocredmux API
(readFile/writeFile) v 3aKaHUYMBAasK MTOJTHBLIM KOHTPOJIEM HaJl TIOTOKaMU cOObITH XML.

B momonuenue k xml-conduit, eCTh eljé HeCKOMBKO CBSI3aHHBIX MAaKeTOB, HarpuMmep, xml-hamlet u
xml2html. MBI paccMOTPYM U KaK UX UCIIOIb30BaTh, M KOT/Ia 3TO CeAyeT Jie/aTh.

F.1. KpaTtkoe cogepxaHune

<!-- BXxogHo# XML ¢aiin -->

<document title="My_Title”>
<para>This is a paragraph. It has <em>emphasized</em> and [
<strong>strong</strong> words.</para>
<image href="myimage.png”/>

</document>

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-}

import qualified Data.Map as M

import Prelude hiding (readFile, writeFile)
import Text.Hamlet.XML

import Text . XML

main :: IO ()
main = do
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-- readFile BbIOPOCUT WUCK/IOHYEHNE BPEMEHU WCIMOJIHEHUS A/151 /1060 ownbKu [

pasbopa
-- def mucnosnb3yeT HaACTPOWKU MO YMOSTYAHWIO
Document prologue root epilogue <- readFile def "input.xml”

-- root - 3TO KOPHEBO/i 2/1EMEHT [OKYMeHTa, AaBaiiTe MoAUPUUMPYEM ero
let root’ = transform root

-- A Tenepb 3anuuwem B ¢aiin. [aBaiiTe BbiBE4eM pe3y/bTaT C OTCTynamu
writeFile def

{ rsPretty = True

} "output.html” $ Document prologue root’ epilogue

-- Mbl npeobpasyem <document> B [OKYMeHT XHTML

transform :: Element -> Element
transform (Element _name attrs children) = Element "html” M.empty
[xml]|
<head>
<title>
$maybe title <- M.lookup "title” attrs
\#{title}
$nothing

Untitled Document
<body>
$forall child <- children
N{goNode child}
1]

goNode :: Node -> [Node]

goNode (NodeElement e) = [NodeElement $ goElem e]

goNode (NodeContent t) [NodeContent t]

goNode (NodeComment _) [1 -- ckpoem kKommeHTapumn

goNode (NodeInstruction _) = [] -- u uMHCTpyKuun 06paboOTKU Toxe

-- rpeobpal3yem Kaxfiblii MCXOAHbIA 3/1eMEeHT B 3KBuBa/ieHT Ha XHTML
goElem :: Element -> Element
goElem (Element ”"para” attrs children) =
Element ”“p” attrs $ concatMap goNode children
goElem (Element "em” attrs children) =
Element ”i” attrs $ concatMap goNode children
goElem (Element ”“strong” attrs children) =
Element ”"b” attrs $ concatMap goNode children
goElem (Element ”“image” attrs _children) =

Element “img” (fixAttr attrs) [] -- y Tara img He MOXeT 6biTb AO0YEepHux 1
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3/1eMEeHTOB
where
fixAttr mattrs
| "href” ‘M.member’ mattrs = M.delete "href” $ M.insert ”src” [
(mattrs M.! "href”) mattrs
| otherwise = mattrs

goElem (Element name attrs children) =
-- He 3HaeM 4TO genaTtb, M03TOMY MPOCTO rnepefaém KakK eCThb. ..
Element name attrs $ concatMap goNode children

xml-synopsis.hs

<?xml version="1.0" encoding="UTF-8"?7>
<!-- BbIXO4HblEe faHHble B ¢opmaTe XHTML -->
<html>
<head>
<title>
My Title
</title>
</head>
<body>
<p>
This is a paragraph. It has
<i>
emphasized
</i>
and
<b>

strong
</b>
words.
</p>
<img src="myimage.png”/>
</body>
</html>

F.2. Tunbl

Bocrosnb3yeMcsi BOCXOASAIIMM MOAX00M [ijisl aHaM3a TUTOB. IToMHUMO rpouero, 3ToT paszen Oyzer
CJIY>)KUTDb BBeZIeHHEM B caMy Mogesib faHHeIX XML, Tak uTo He OeCroKOWTeCh, ec/ii Bbl He BIIOJIHE
3HaKOMBI C Hel.

51 mymato, mepBoe MecTo, rie Haskell mo-HacTosiiieMy mokasbsiBaeT CBOIO CHITY, 3TO THII IaHHBIX Name.
MHorue sI3bIKM TIPOrPaMMHPOBaHUs (HarpuMmep, Java) WCTBITBIBAIOT TPYSHOCTU C BBIPA3UTENBHBIM
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npefictTaB/ieHreM UMEH B XML. [Ipobiema 3ak/mo4aeTcss B TOM, UTO Ha CaMOM Jieie 3TH UMeHa Co-
CTOSIT U3 TPEX UacTel: IOKAJBHOTO UMEHH, MPOCTPAHCTBA UMEH (Heobs13aTe/TbHO) U npeduKca (TakxKe
Heobs13aTe/bHO). [171s1 HaTVIIAHOCTH PaCCMOTPUM CIeAYIOLIUM Kycok X ML-moKyMeHTa:

<no-namespace/>
<no-prefix xmlns="first-namespace” first-attr="valuel”/>
<foo:with-prefix xmlns:foo="second-namespace” foo:second-attr="value2”/>

[TepBbIii Ter UMeeT JIOKaJIbHOE UMsI N0 -Namespace, He UMeeT IpedrKca 1 He TPUHAZJIEKUAT KaKoMY-
60 MPOCTPaHCTBY MMEH. BTOPOH Ter (C I0OKaJIbHBIM UMeHEM Nno - prefix) maksice He uMeeT mpehuk-
ca, HO OH TIPUHA/IJIEXKUT MPOCTPAaHCTBY UMEH Tirst-namespace. OfgHako, aTpubyT first-attr He
HacJie[yeT 3TO MPOCTPAaHCTBO UMEH: TIPOCTPAHCTBA UMEH aTpUOYTOB BCET/[a IO/KHBI TOUHO 3a/1aBaThCs
C TIOMOLIIBIO TIpeduKca.

[TpocTpaHcTBa UMEH TIOUTH BCErza Mpe/cTaBisioT coboii ceoero poga URI, XoTsi HUUEro
rozfo6Horo He TpeOyeTCsi HU B OHOM Crie[U(UKALIH.

TpeTuii Ter uMeeT noKanbHOe UMs with-prefix, mpedukc foo U NMpuHAJIEXUT TPOCTPAHCTBY
UMEH second-namespace. Ero arpubyT umeeT j0KajabHOe UMs second-attr, UMeeT TOT JKe Ipe-
(UKC ¥ IPUHA/IEXKUT TOMY Ke TIPOCTPAHCTBY UMEH. ATPUOYTBI Xmlns 1 xmlns : 00 SBJISIOTCS YaCTbIO
crieri¢¥Kauy IIPOCTPAHCTBA UMEH U He PAaCCMATPUBAIOTCS B KadeCTBe aTpUOyTOB COOTBETCTBYIOIINX
3/1eMEeHTOB.

Ewié pa3s: u3 uero coctout umsi? M3 1oKasbHOTO UIMEHH, a TaKxKe HeoOsi3aTe/TbHbIX MpeduKca v TIpo-
cTpaHcTBa UMEH. IToxoKe Ha MOAXOAAIMI C/Ty4yal [J1 NpUMeHeHHs 3alCen:

data Name = Name
{ nameLocalName :: Text
nameNamespace :: Maybe Text

namePrefix :: Maybe Text

CornacHo cTaHzapTy NpOCTPaHCTB UMEH B XML, nBa MMeHU CUMTArOTCS SKBHBA/IeHTHBIMU, eCJ/IU
OHU VMEIOT OZIUHAKOBOE JIOKA/IbHOe UM U IIPUHAJJIe)KaT O4HOMY IPOCTPAHCTBY UMEH. [Ipyrumu cjio-
BamH, npeukc HeBaxkeH. [ToToMy B makeTe xml-types omnpezesieHbl 3K3eMIUISPbl KjaccoB Eq u Ord,
WTHOPUPYIOIIYe TpedUKChI.

IMocnenHyil 9K3eMIUIAP K/acca THUIOB, KOTOPBIA CTOUT YIOMSIHYTh, — 3TO IsString. Beuio Obi
O4YeHb YTOMUTENbHO Teyatatb Name ”p” Nothing Nothing Kak[piii pa3, Korjja HaMm Hy>KeH HOBBIM
naparpad. Ecsii BbI BK/IIOUMTE paciivpenue OverloadedStrings, ”p” OyeT KOPPeKTHO pa3Bopauu-
BaTbCs camocTosATenbHO! Kpome Toro, sk3emmisp IsString pacrio3HaéT Tak Ha3blBaeMOX HOTAL|MIO
Knapka, koTopasi 103BoJIsieT UCI0/b30BaTh B KMeHax Npe@uKC ¢ MPOCTPAHCTBOM UMEH B (PUTYPHBIX
CKoOKax. [Ipyrumu c/ioBamMu:

"{namespace}element” == Name "element” (Just "namespace”) Nothing

"element” == Name "element” Nothing Nothing
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F.2.1. YeTbipe TNa y3/510B

XML-10KyMeHTHI TIPe/ICTaB/ISIOT COO0 1epeBo BIOXKEHHBIX y3/10B. I1o (akTy, CylecTByeT YeThbipe
Pa3/TUUHBIX THTIA Y3/I0B — 3JIEMEHTBI, COZIEP>)KUMOE (TO eCThb, TEKCT), KOMMEHTApHH, @ TAKXXe HHCTPYK-
1M 1o obpaboTke (processing instructions).

BeposiTHO, BbI He 3HAKOMBI C TIOC/IEIHUMU, TTOCKOJIKY OHU UCTIO/B3YIOTCS ZIOBOILHO PEJIKO.
WHcTpykimu 1o 06paboTke 0603Hauar0TCs CeAyoIUM 06pa3om:

<?target data?>

Ectb fBa yauBUTeNbHBIX (hakTa 06 MHCTPYKLUsX 10 06paboTke:

» WHcTpykuuu no o6paboTke He uMeroT atpubyToB. HecMOTpsi Ha TO, UTO BaM MOTYT
TIOTIACTHCST MHCTPYKLIMK, UMeIOIIre aTpUOyThl, Ha CaMOM JieJie He CyIleCTBYeT HUKa-
KUX TIPaBW/1 OTHOCUTEILHO 3THX [JaHHBIX B UHCTPYKLIUSX.

+ CTtpoka <?xml ...?> B Hauaje JOKyMeHTaM He SIBJISIeTCS MHCTPYKLMeH mo obpa-
00TKe. ITO TIPOCTO HAYasIo JOKyMeHTa (TakXXe U3BeCTHOe, Kak 00bsiBieHne XML),
1, TaK IOJIyYUIOCh, UTO OHO BBIVIZAUT NOPa3UTeNbHO TIOXOKUM Ha WHCTPYKLUHU I10
06paboTke. Pa3HuLIa 3aK/IIOUAETCS B TOM, UTO CTPOKA <?Xml .. .?> He MOSIBUTCS B
pa300paHHbBIX JAHHBIX.

YuuTeiBasi, YTO KaXk/jasi MHCTPYKLIMSI UMeeT iBa )parMeHTa TeKCTa, CBsI3aHHBIX C Hell (target v data),

TI0/Ty4aeTcsi oueHb MPOCTON TUIT JaHHBIX:

data Instruction = Instruction
{ instructionTarget :: Text

, dinstructionData :: Text

}

715 KoMMeHTapyreB HeT CTielliabHOT0 TUIIA, TOTOMY UTO OHH MPeJCTaB/IsIOT COO0M OOBIUHBIM TEKCT.
3aTo cofiepKUMOoe KyJja MHTepecHee — OHO MOJKET COCTOSITb U3 MPOCTOrO TeKCTa WK Hepa3pelléH-
HBIX CyILIHOCTel (HarpuMmep, &copyright-statement ;). [TakeT xml-types ocTaB/sieT 3TH CyLL{HOCTH
Hepa3pelIéHHBIMI BO BCEX THIAX JaHHBIX, UTOOBI TIOTHOCTHIO COOTBETCTBOBATD Crieru¢ukarmu. Of-
HAKO, Ha MPAKTHUKe MOXET ObITh 0UeHb TPYAHO paboTaTh C TAKUMH TUTIAMH JJAHHBIX. U, B OO/BLIMHCTBE
CJlyuyaeB, Hepa3pelléHHast CYIIHOCTb B KOHEUHOM UTOTe TIPUBEJET K BOSHUKHOBEHUIO OIIMOKH.

ITo sToii mpuuMHe MoAyb Text . XML ompeesnsieT COOCTBeHHBIN HaOOP TUTIOB JAHHBIX /IS Y37I0B,
3J/IEMEHTOB U JOKYMEHTOB, B KOTOPBLIX YAa/IAIOTCA BCE HQpEprEHJéHH])Ie CYILIHOCTH. Ecnu Bam HY>XHO
paboTath ¢ Hepa3peLIéHHbIMH CYLIHOCTSIMH, UCIOIB3YiTe MOAYIb Text . XML . Unresolved. HaunHas
C 5TOr0 MOMEHTa, Mbl COCPe0TOUNMCS Ha THIaX JaHHBIX MOAy/Asa Text . XML, KOTOpkIe, BIIPOYEM, I10-
YTH WJeHTHUUHbI BepCUsM U3 MlakeTa xml-types.

B o611jem, 3akaHuMBasi JIMpHUUeCKOe OTCTYIUIEHHE: COZlepXKUMOe TIpeiCTaBsieT OO0l 00BIUHBIN TEKCT,
Y [TIOTOMY Y HEro TaKkke HeT CIIeL[Ma/IbHOrO THMa JaHHbIX. [Toc/ieIHUM TUIIOM Y3/10B SIB/IIETCS S/IEMEHT,
KOTODBIN COCTOMT U3 UMEHH, 0TOOpa)keHHs1 TIap UMsi/3HadeHre aTpUOyTOB U CITMCKa A0UepHUX Y37I0B.
(B makeTe xml-types 3HaueHue aTprbyTa TaKXKe MOXKET COZIePKaTh Hepa3peléHHbIe CYIIHOCTH.) UTak,
THUI Element ompezenéH cneAyroLUM 06pa3om:
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data Element = Element
{ elementName :: Name
, elementAttributes :: Map Name Text

, elementNodes :: [Node]

}

Bo3HMKaeT 3aKOHOMEPHbIN BOIIPOC — a KaK /I0/DKEH BBITISIETh ThIl aHHbIX Node? Bot rae Haskell
TMO-HACTOSII[EMY TIOKa3bIBaeT Ce0s C JTyulllel CTOPOHBI: ero THITbI-CYMMbI U/IeaTbHO TPe/ICTaBJISIOT MO-
Jenb AaHHbIX XML.

data Node
NodeElement Element
NodeInstruction Instruction

NodeContent Text
NodeComment Text

F.2.2. 10OKyMeHTbI

Wrak, Y HaC eCTb 3JIEMEHTHI U y3JIbl, HO KdK HacyéTr esbIxX ,E[OKyMEHTOB? PEICCMOTPI/IM creayromuye
TUIIbI JAaHHBIX:

data Document = Document

{ documentPrologue :: Prologue
, documentRoot :: Element
, documentEpilogue :: [Miscellaneous]
}
data Prologue = Prologue
{ prologueBefore :: [Miscellaneous]
, prologuebDoctype :: Maybe Doctype
, prologueAfter :: [Miscellaneous]
}

data Miscellaneous
= MiscInstruction Instruction
| MiscComment Text

data Doctype = Doctype
{ doctypeName :: Text
, doctypeID :: Maybe ExternalID

}

data ExternallD
= SystemID Text
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| PublicID Text Text !

B crerudmkarm XML cka3zaHo, YTO JOKYMEHT MOXKET MMeTh TOJBKO OJWUH KODHEBOW 3/1eMeHT
(documentRoot). OH Tak)Ke MOXKET COfieprKaTh HeoOsi3aTe/lbHOe 00bsiB/IeHHe THMa oKyMeHTa (doctype).
U tun gjoKyMeHTa, 1 KOPHEBOMW 3IeMeHT pa3pelaeTcst OKPy>KaTb KOMMEHTapUsSIMU U MHCTPYKLIUSIMU T10
obpabotke. (Tak>ke pa3peliieHbl pobesibl, HO OHU UTHOPHUPYIOTCS BO BpeMst pa3bopa.)

Tak uTo TaM HacyéT Tura JokymeHTa? OH ompezessieT KOPHEBOW 3/IeMeHT [JOKyMeHTa, a 3areM,
Heobs13aTebHO, MyOMuHbIH (public) U cucTeMHBIH (System) UAeHTU(GUKATOPLL. DTH HAEHTH(DHUKATO-
PbI HUCTOMB3YIOTCS A/t cChUTOK Ha DTD-chaiisibl, KOTOpble TpefoCTaBIAT Oosiblile HHHOPMALIUK O
JOKyMeHTe (HampuMep, TipaBWia BaJH/jallid, aTpUOyThl TI0 YMOTUAHHUIO, pa3pelieHust CyIHOCTeH).
PaccMOTpUM HECKOJIBKO ITPUMEpOB:

<IDOCTYPE root> <!-- no external identifier -->
<I!DOCTYPE root SYSTEM "root.dtd”> <!-- a system identifier -->

<!DOCTYPE root PUBLIC "My_Root_ Public Identifier” ”“root.dtd”> <!-- public 1
identifiers have a system ID as well -->

370, Apy3bs MOH, U eCTh BCS Mofienb JaHHbIX XML. Ha mpakrtuke, B OOJIBIIMHCTBE CIyyaeB BbI
MoyKeTe TIPOCTO UTHOPUPOBaTh TUMN JJaHHBIX Document ¥ MepexoAnTh cpa3y K documentRoot.

F.2.3. Co6biTus

B pomonuenue K API fy1s1 paboThI ¢ ZOKYMEHTaMU TakeT Xml-types Takke OTpeZenseT TUM JaH-
HBIX Event. OH MOXeT OBITh UCIIO/IB30BaH /i/1si KOHCTPYMPOBaHHUs IOTOYHBIX HHCTPYMEHTOB, KOTOPbIe
MOTYT NOTPeO/ISITh HAMHOTO MeHBIIIe OTlepaTHBHOMN MaMSITH MPH PellieHNH ONpeenéHHBIX 3ajau 00-
paboTku (HaripumMep, Jo0aBeHUs1 HOBOroO aTpubyTa BceM aineMeHTam). Celiuac Mbl He OyzieM paccMmar-
puBath cooTBeTCTBYIOLMIA API, 0fiHaKo, ey Bbl IOCMOTPUTE Ha HEro 1ocjle POYTeHUs 3TOM IV1aBbl,
OH HaBepHsKa MOKaXeTCsl BaM 0UeHb 3HAKOMBIM.

BbI MOKeTe HaliTh MpUMep UCIIONb30BaHUs «1OTOUYHOro» API B [aBe 21, MOCBANIEHHON

pabote co Sphinx.

F.3. Moaynb Text. XML

PekomeHnryeMoii Toukoii Bxozia B makeT xml-conduit siBnsiercss Moaynab Text.XML. OTOT MOAY/Ib
9KCIIOPTUPYET BCe THIIBbI JAHHBIX, KOTOPbIE MOTYT BaM MOTPeOOBaThCs /sl MaHUMIy/MpoBaHust XML
B DOM-ctusie (Document Object Model, o6bekTHasi MoJe/ib JOKYMeHTa), a TakKe TIpe/JOCTaB/sieT
HeCKOJIBKO TIOZIX0ZI0B K pa3bopy u peHzeperry XML-gokymeHToB. Hauném c mpocToro:

readFile :: ParseSettings -> FilePath -> IO Document

writeFile :: RenderSettings -> FilePath -> Document -> IO ()

3pech BbI BUUTE TUIIBI JAHHBIX ParseSettings v RenderSettings. Bel MoXKeTe UCIOMb30BATh UX
JUIs1 I3MeHeHVs1 TIOBeZleHNsI TIapcepa WM peHJiepepa, HanprMep, f00aB/ieHust CyIITHOCTel WM BKIIIO-
yeHusi POPMATUPOBAHHOTO (T.e. C OTCTyrNaMH) BeiBoga. Oba Tura sIBSIOTCS SK3eMIUIIpaMH Kijacca
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TUMOB Default, Tak uTO BBl MOXKETE MPOCTO UCIO/b30BaTh GyHKIMIO def B TeX cyiyuasix, Korja Tpedy-
€TCsI IPeJJOCTaBUTh 3HaYeHKe OHOT0 U3 HUX. COGCTBEHHO, TaK MbI U COOMPaeMCsi IOCTYTIaTh B OCTaB-
11eficst yacTU 3TOM IaBbl. [JOMOMHUTENbHYI0 MH(POPMALIMIO Bbl MOXKeTe HailTH B JOKyMeHTal[uy Ha
Hackage.

Crnefnyer Tak)xe OTMETHTb, UTO B fjoriojiHeHue K API asst pabothi ¢ ¢daiinamu takke umetorcst API
Juist paboTHI C TeKCTOM U OaliToBeIMU cTpoKaMu (bytestring). B dyHKUusIX 7151 paboTel ¢ 6aTOBHIMU
CTPOKaMM peajli30BaHO MHTe/UIeKTyaslbHOe OIpejesleHde KOAUPOBKU. IlofaepKuBatoTca KOGUPOBKU
UTF-8, UTF-16 u UTF-32, c npsiMbiM (little endian) u o6parabiM (big endian) mopsiikom 6aiiT, Kak C
BOM (Byte-Order Marker), Tak u 6e3 Hero. Bech BriBog reHepupyetcsi B UTF-8.

7151 ClIOXKHBIX BEIOOPOK /IaHHBIX 110 XML-I0KyMeHTaM Mbl PEKOMeH/IyeM HCIo/b30BaTh API Gosee
BBICOKOTO YPOBHSI /i1 paboTel ¢ kypcopamu. CraHgaptHeiii API moaysst Text . XML He TO/BKO (op-
MUpYeT 0a3uc [ijist 3Toro 6osiee BLICOKOTO ypoBHS. OH TakxKe MpeAoCTaB/sieT oTnuHbiid API ajist ipo-
croro nipeobpasoBanus u reHepanuy XML. TIprmMep ero UCHOB30BaHUS Bbl MOXKETE HAKMTH B pa3zese
«Kparkoe cofep>kanue» 3TOH I71aBbl.

F.3.1. 3ameuaHue OoTHOCUTEJILHO NyTeii K thaitnam

B npuBeéHHBIX BbIllle CUTHATYpax GyHKLMN Bbl BUZenu Tin FilePath. OpHako, 5To He Prelude . FilePath.
B mopyne Prelude onpepensiercs ciHOHUM type FilePath = [Char]. K cokaneHuto, JaHHBIM
TIOAXO0[, UMeeT MHO)KeCTBO OrpaHWYeHUH, BK/IIOUasi HeollpeZe/IéHHOCTh KOAWPOBKU MMeHH daiina, a
TaK)Ke BOSMO>XHOCTb HCIIO/Ib30BaHMsI pa3/IMYHbIX CUMBOJIOB B KaueCTBe pa3fjesiviTe el B MyTH.

Bmecto atoro B xml-conduit ucnone3yercs naket system-filepath, B koTopom ompegensiercst ab-
CTpakTHBIN TUN FilePath. f /MUHO HaXOXy Takou Tozaxof Oosiee ynoOHbIM. TTakeT oYeHb MPOCT B
UCII0/Ib30BaHUH, TaK UTO 37eCh sl He Oyly OCTaHaB/IMBATLCS Ha JieTansix. BMecTo 3Toro s mpuBeny
JIALIB KpaTKUe MO0CHeHUsI OTHOCUTEJILHO ero UCII0/Ib30BaHuUs:

* IMTockonbKy FilePath siBisieTcs 5K3eMIUISIpOM Kjacca IsString, Bbl Mo)KeTe BBOJUTH OObIU-
Hble CTPOKU M OHU OyAyT MHTEepIIPeTHPOBaHbI [IPaBUIBHO, eC/TH aKTUBUPOBAHO DPacIIHpeHHe
OverloadedStrings. (51 HacTosITEILHO PEKOMEH/YIO UCTIONB30BaTh ero B I000M Cilyyae, I1o-
CKOJIBKY 3TO JlesiaeT paboTy €O 3HaueHHsIMH THIA Text HaMHOTO IpHUsTHee.)

» Ecim Bam TpebyeTcs siBHOe npeobpa3oBaHue B Wik U3 FilePath moaysns Prelude, BbI 0/DKHBI
WCIIOb30BaTh QYHKUUK encodeString umm decodeString, cOOTBeTCTBEHHO. JTH (YHKLIUN
KOpPEKTHO 00pabaThIBatOT KOAUPOBKY MYTH K (hariny.

+ BMmecto Toro, 4To6BI BPyUHYIO COEAMHSAT UMEHA JUPEKTOPHH, MMeHa (aiioB 1 UX paciuvpe-
HMS, UCII0/Ib3YHTe onlepaTopbl U3 MoAy/sd Filesystem.Path.Current0S, Hanpumep myfolder [
</> filename <.> extension.

F.4. Kypcopbl

[JorycTim, BbI XOTUTE MOTyYUTh 3aroyioBoK (title) n3 XHTML-gokymeHTa. Bbl MoXXeTe cienatsb 3To
C TIOMOIIIbI0 UHTepdelica MoAy/s Text . XML, KOTOPBIM MBI TOMBKO UTO W3YUMJIH, UCIIOMb3Ys CTaHJapT-
HOe COTIOCTaB/IeHyre ¢ 06pa3rioM IOTOMKOB 1eMeHTOB. Ho paboTta Hazj TporpaMMoii ¢ UCIT0Ib30BaHu-
€M 3TOTO MOAX0/A OUeHb OBICTPO CTAHeT YTOMUTEILHOM. BeposTHO, 30/10ThIM CTaHJAPTOM IS TAKOTO
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THIIA ITOYCKa siBnisieTcst XPath, koTopelii mo3Bosisiet BaM 06pariaTbes K 31eMeHTaM, UCIIONb3Ys Iy TH TH-
na /html/head/title. UmenHo XPath BIOXHOBWU/I [13aiiH KOMOMHATOPOB W3 MOAY/Is Text . XML . Cursor.

Kypcop nipefcrasnsier coboii y3es, KOTOPBIM TIOMHUT CBOE TIONIO)KeHHe B [iepeBe; OH MOXKET Tiepe-
MelllaTbCs BBEPX, B CTOPOHY WM BHU3. (OTO peajn30BaHO C MOMOIIBIO MPHEMA «3aBsi3bIBaHUE Y3-
IIOB».) EcTb Be QyHKLWH, TIO3BOJISIOLHE TTPe00pa30BbIBaTh TUITHI MOAY/S Text . XML B KypCOpbI —
fromDocument u fromNode.

Takrke UMeeTCst KOHLIeTLUS ocH (axis), onpe/ie/iéHHOM B BuZie type Axis = Cursor -> [Cursor].
[Iporte Bcero moHSTH 3Ty KOHLIETLMIO Ha npuMepe: GyHKMs child Bo3BpaliaeT CITMCOK U3 HYJIS WK
6osiee KypcoOpoB, KOTODBIE SIB/ISTFOTCS TIOTOMKAaMH TEKYIIEro Kypcopa; QyHKIMs parent Bo3Bpalaer
e/IMHCTBeHHBIA POAUTETHCKUM KypCOp BXOAHOTO KypCopa WY ITyCTOM CIIMCOK [71si KOPHeBOTO 71eMeH-
Ta. U TaKk panee.

HekoTtopble ocu IpUHUMAROT TipeguKathl. PYHKIMs element 0OBIYHO UCIIONB3YeTCs st GUIBTPa-
LMW 37IeMeHTOB 110 uMeHU. Haripumep, element “title” BepHET BXOAHOM 37IeMEHT TOJBKO B TOM
C/lyyae, eC/Ii OH UMeeT uMs “title”, uHade OyzieT BO3BpAILEH MTYCTOM CTIMCOK.

Ewmé oana yHKLus, KOTopas He BIIOJIHe SIBJISIETCST OChbO, 3TO content :: Cursor -> [Text].
715 BCex y3/10B C HEKMM COZIep>KMMbIM OHa BO3BpalljaeT COAep Kalljuiicst TeKCT, NHaue BO3BpalllaeTcst
MyCTON CTIMCOK.

Braropapst ToMy, UTO CITUCKU SIB/ISTFOTCSI MOHA/IAMH, HE COCTaBJIsieT TPya OObeIUHATh OMMCAHHbIE
¢byHkMY BoeivHO. HanipuMmep, ciiefiyrolias nporpaMMa rnpejHasHaueHa /i1 rnovcka 3arosioska XHTML-
JOKyMeHTa:

{-# LANGUAGE OverloadedStrings #-}
import Prelude hiding (readFile)
import Text.XML

import Text.XML.Cursor

import qualified Data.Text as T

main :: IO ()
main = do
doc <- readFile def "test.xml”
let cursor = fromDocument doc
print $ T.concat $
child cursor >>= element "head” >>= child
>>= element "title” >>= descendant >>= content

cursor.hs

B nepeBo/ie Ha pycCcKUii 3TO 3HAYMUT:
 Haiitu Bce fouepHUE Y3761 KODHEBOTO 3/IEMEHTA.
* OTduUnbTpPOBaTh 3/1EMEHTHI, OCTABHUB JIUIIb 3JIeMeHThI ¢ UMeHeM «head».

 Haiiti Bcex rmotomkoB (child) snmemeHTOB, MOTy4eHHBIX Ha TIPeABIAYIIEM IHare.

! http://www.haskell.org/haskellwiki/Tying_the_Knot


http://www.haskell.org/haskellwiki/Tying_the_Knot
http://www.haskell.org/haskellwiki/Tying_the_Knot
http://www.haskell.org/haskellwiki/Tying_the_Knot
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* OTdunbTpoBaTh 3/1€MEHThI, OCTaBUB JIMIIb 3/1EMEHTHI C UMeHeM «title».

+ Haiitu Bcex HacsieHUKOB (descendant) mosyyeHHbIX 3/1eMeHTOB. (HacieHMK — 3TO OTOMOK
WM HaC/TeHUK MTOTOMKa. Jla, 3TO peKypCHUBHOEe Orpe/iesieHue. )

e OCTaBUTb TOMBKO TEKCTOBLIE Y3/bIL.

TakuM 06pa3oM [jisi BXOJHOTO JOKyMeHTa:

<html>
<head>
<title>My <b>Title</b></title>
</head>
<body>
<p>Foo bar baz</p>
</body>
</html>

Mbi nosiyuum B pesysibrate «My Title». 310 BCé, KoHeuHO, 370POBO U 3aMeuare/ibHO, HO BOOOIIe-TO
TYT HAMHOTO OOJIbllle KOZa, YeM B CiTyuae ucrosb3oBanus XPath. st 60ps0bI ¢ 3TOM MHOTOC/IOBHO-
cTbio Aristid Breitkreuz go6asun B Mogysme Cursor Habop omepatopoB Aijist 00paboTKH OO/BIIMHCTBA
ciyyaeB. C UX TIOMOIIIBIO MbI MOXKEM TEpeIUcaTh Halll PUMep C/ieAyIOIUM 06pa3oM:

{-# LANGUAGE OverloadedStrings #-}
import Prelude hiding (readFile)
import Text.XML

import Text.XML.Cursor

import qualified Data.Text as T

main :: IO ()
main = do
doc <- readFile def "test.xml”
let cursor = fromDocument doc
print $ T.concat $
cursor $/ element "head” &/ element "“title” &// content

Cursor—operator.hs

Oneparop $/ npumMeHsieT ock cripaBa K noromkam (children) kypcopa cnesa. Oneparop &/ npakTu-
YeCKU UIeHTHYEeH, TOMbKO MCIIO/B3YeTCsl OH Jijisi KOMOMHHUPOBAHUS JBYX Ooceid. DTO 00Iliee MpaBuiIo B
Mozysae Text.XML.Cursor: omeparopbl, HAUMHAIOIIMECS CO 3HaKa $, HaMpsSMYIO MPUMEHSIIOT 0Ch, a
HAUMHAIOILKeCs CO 3HaKa & 06beqUHSIOT JBe ocu. OrepaTop &// UCTOb3yeTCs [jisl IPUMEHEHUs OCH
KO BceM HacieHuKaM (descendants).

Paccmotpum 6osiee U30LPEHHBIN TpuUMep. VIMeeTcst cefy oni JOKYMEHT:

<html>
<head>
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<title>Headings</title>

</head>
<body>
<hgroup>
<hi>Heading 1 foo</h1>
<h2 class="foo”>Heading 2 foo</h2>
</hgroup>
<hgroup>
<hi>Heading 1 bar</h1>
<h2 class="bar”>Heading 2 bar</h2>
</hgroup>
</body>
</html>

MBI XOTHUM TMONYUUTH COZEP)KUMOE BCEX TeroB hl, KOTOpble MpeAliecTBYIOT Tery h2 c aTpuby-
TOM class, UMerOLUM 3HaueHue «bar». [{/ist BBITIOTHEHUS 3TOTO 3aIlyTaHHOTO TIOMCKA MbI MOXKEM Ha-
MUCaTh:

{-# LANGUAGE OverloadedStrings #-}
import Prelude hiding (readFile)
import Text.XML

import Text.XML.Cursor

import qualified Data.Text as T

main :: IO ()
main = do
doc <- readFile def "test2.xml”
let cursor = fromDocument doc
print $ T.concat $
cursor $// element "h2”
>=> attributeIs "“class” "bar”
>=> precedingSibling
>=> element "h1”
&// content

cursor-h1.hs

[TaBatiTe rorpofyem pa3obparhbcs, uTo 37eCh MporcxoAuT. CHavasa MbI [TOJIyYaeM Bce 37ieMeHThI h2
B JoKymeHTe. (Omneparop $// monyJaeT BcexX Hac/leJHUKOB KODHEBOTO 3jieMeHTa.) VI3 HUX MbI OCTaB-
JIsieM TOMBKO Te, UTO UMEFOT aTpuOyT class co 3HaueHWeM «bar». OrepaTop >=> Ha CaMoM jieJie SB-
JISeTCs CTaHZapTHBIM OIepaTopoM M3 MOAY/A Control.Monad; BOT ellé OfHO IPeUMYILeCTBO TOTO,
YTO CITUCKU SIBJISIFOTCSA MOHajaMu. DyHKIMs precedingSibling HaX04UT BCe y3JIbl, UTO UAYT Iepes
3a/JaHHBIM M UMEIOT C HuM ob1riero poguress. (Mmeercs Takxke ock preceding, Kotopasi IPUHUMAET
BCe TIPeABbIAYIIFe 37IEMEHThI B JiepeBe.) 3aTeM MbI TIPOCTO GepéM Bce 37eMeHThl hl U MoyyaeM Ux
cofepxumoe.
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OKBUBaJIEHTHBINA XPath, hinitci CpaBHeHWUS, Oyzet //h2[@class [
='bar’]/preceding-sibling::h1//text().

Xotb API KypcopoB u ycrymaer XPath B KpaTKOCTH, 3aTO OH SIBJISIETCSI CTaHAAPTHBIM KOZOM Ha
Haskell u obecrieurBaeTr 6e3011aCHOCTh THIIOB.

F.5. Maket xml-hamlet

bnaropaps mpocToTe cucteMbl TUIOB si3bika Haskell, co3panne XML-10KyMeHTOB ¢ omoribio API
MOAY/s Text . XML sB/sieTcs KpaiiHe IIPOCTBIM, XOTS M HECKOJIbKO MHOTOC/IOBHBIM. Ciie[lyIOIIni KO

{-# LANGUAGE OverloadedStrings #-}

import Data.Map (empty)
import Prelude hiding (writeFile)
import Text . XML

main :: IO ()
main =
writeFile def “test3.xml” $ Document (Prologue [] Nothing []) root []
where
root = Element "html” empty
[ NodeElement $ Element "head” empty
[ NodeElement $ Element ”"title” empty
[ NodeContent "My_”
, NodeElement $ Element "b” empty
[ NodeContent "Title”
1

]
, NodeElement $ Element "body” empty
[ NodeElement $ Element “p” empty
[ NodeContent "foo_bar baz”

xml.hs

... TEHEPUPYET:

<?xml version="1.0" encoding="UTF-8"7?>
<html><head><title>My <b>Title</b></title></head><body><p>foo bar [

baz</p></body></html>

OTO BO MHOI'O pa3 Ipollle, YeM HCI0/b30BaTh MMIiepaTuBHbI APl c U3MeHsieMbIMU COCTOSIHUSIMU
(kak, KxM, B Java), HO BCé >ke [ja/ieKo OT hjeasa, U K TOMY ke JieJlaeT HesiCHBIMU Hallli HacTosIIIye Ha-
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MepeHwusi. [{71s1 CTipaBJieHUst CUTYally y Hac eCcTh NakeT xml-hamlet, KOTOpBIi UCTIONB3yeT KBAa3ULIUTH-
pOBaHHe ¥ 103B0JIsieT BBOAUTh XML, UCIosb3ys ecTeCTBeHHBIN CUHTaKcuc. Harprmep, npebiayIuii
TIPHUMep MOYKeT OBbITh ITepericaH Tak:

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-}

import Data.Map (empty)

import Prelude hiding (writeFile)
import Text.Hamlet.XML

import Text.XML

main :: IO ()
main =
writeFile def ”“test3.xml” $ Document (Prologue [] Nothing []) root []
where
root = Element "html” empty [xml]

<head>
<title>
My #
<b>Title
<body>

<p>foo bar baz

]

xml-hamlet.hs
TyT Hy>(HO 06paTUTh BHUMaHHe Ha C/efyollee:
» CHHTAKCHUC MpaKTHueCcKu ngeHtruued Hamlet, ecii He cunTarth OTCyTCTBUS MHTeprossitud URL
(@...). Takum obpa3zom:
— 3axpsblBarolliye Tery He Hy’>KHBbI.
— VIMeeT MeCTO UyBCTBUTE/IBHOCTE K IIpoOenam.
— Ecym BaM Hy>kHBI 1Tpo0OeJIbI B KOHILIe CTPOKH, UCTIONb3yHTe Ha KOHLle #. B Havane cTpoku

WCTIO/b3yHiTe 0OPaTHYIO KOCYIO UepTY.

* XML-uHTepHossyst BO3BpaIlaeT CIIMCOK y3/10B. [To3ToMy BaM moTpebyeTcsi 000paunBaTh pe-
3y/IbTaT B OOBIUHYIO KOHCTPYKLMIO U3 Document 1 KOpHeBoro Element.

* HeT nmoajep>kKku CrielpiaibHbIX aTpUOyTOR . class u #id.

Kak 1 B 06b1yHOM Hamlet, BbI MOKeTe UCIIO/b30BaTh MHTEPIIOJISILIAIO TIEPEMEHHBIX U YTIPABIISIOILHe
CTPYKTYpbI. PaccMoTpyM 3T0 Ha uyTh G0s1ee CII0)KHOM MpUMepe:

{-# LANGUAGE OverloadedStrings #-}
{-# LANGUAGE QuasiQuotes #-}
import Text.XML
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import Text.Hamlet.XML

import Prelude hiding (writeFile)
import Data.Text (Text, pack)
import Data.Map (empty)

data Person = Person

{ personName :: Text
, personAge :: Int
}
people :: [Person]
people =

[ Person "Michael” 26
, Person ”"Miriam” 25

, Person "Eliezer” 3

, Person ”"Gavriella” 1

]

main :: IO ()
main =

writeFile def ”“people.xml” $ Document (Prologue [] Nothing []) root []

where

root = Element "html” empty [xml]
<head>

<title>Some People
<body>

<h1>Some People

$if null people

<p>There are no people.

$else
<dl>
$forall person <- people
A{personNodes person}
1]
personNodes :: Person -> [Node]

personNodes person = [xml]|
<dt>#{personName person}
<dd>#{pack $ show $ personAge person}

1]

xml-hamlet-vars.hs

Emé nmapa MOMeHTOB:
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* Caret-uHTepriosisiusi (A{. . .}) MPUHKMMAeET CIKCOK Y3/I0B U, C/IefloBaTe/lbHO, MOXeT C JIETKO-
CTBIO BKJTFOUATh /IpyTye Xml-1uTaThl.

* B ommune ot Hamlet, hash-unreprionsitust (#{ . . . }) He siBisieTcst MOMMMOP(HOM ¥ MOXKET TIpr-
HUMaTh MO/AbKO 3HaueHus TUMa Text.

F.6. Naket xmi2html

o cux mop B 3TOM I1aBe Haly puMepsl Bpaijanick BOKpyr XHTML. S geman 3o o To mpocToi
npuunte, uto XHTML, ckopee Bcero, okaxkeTcst Haubosiee 3Hakomobi popmoii XML f/ist 60/IbIIHH-
cTBa uuTaresneii. Ho B 3TOM ecTh ¥ OTpHULIaTe/IbHBIA MOMEHT, KOTOPBIN Cjief[yeT TIPU3HAaTh: He BCSIKUM
XHTML saBnsierca koppektHeIM HTML. Cy11iecTBYIOT C/leyIOLIMe PACXOXKeHU:

» Hexkotopsie «mycTbie» HTML-Teru (Haripumep, img, br) He 06si3aHbI UMETh TIapHbIE 3aKPbIBa-
IOLIMe Tery, ¥ BOOOIIe-To He UMEIOT MpaBa UX UMETh.

* HTML He noHMMaeT caMO3aKphIBaKOLMeCs Tery, I03TOMY <script></script>u<script/>
03Ha4aroT pa3Hble Bely.

+ OObenuHsAs 1Ba MPEABIAYIUX MyHKTA: «I1yCThIe» Terd MOT'YT OBITh CAMO3aKPHIBAIOIUMUCS, Off-
HaKO 3TO HUYETo He 3HauuT /151 Opay3epa.

* Bo u3bexxanue Hepopasymenuii, HTML-10KyMeHTBI C/ieyeT HauMHaTh C MHCTPYKMK DOCTYPE.
* Ham He Tpebyetercss XML-00bsiBneHue <?xml . . .?> B Hauase HTML-cTpanwuil.

* B HTML Ham He Hy>KHbI IIPOCTPAHCTBA UMEH, B TO Bpems, Kak XHTML 1nosioH umu.

» CopepxxvMoe TeroB <style> U <script> He JO/DKHO 3KpaHUPOBAaThCS.

K cuacTthto, nakeT xml-conduit npeocTapsieT s3K3eMIIsIpbl Kjacca ToHtml zyis TurioB Node, Document
U Element, KOTOpbIE YUUTHIBAIOT 3TH NMpOTHUBOpeurs. [1o3ToMy, MpoCTo UCmosb3yd toHtml, Mbl MO-
>KeM TIOJTyUYUTh KOPPeKTHBIN pe3y/bTar.

{-# LANGUAGE OverloadedStrings #-}

{-# LANGUAGE QuasiQuotes #-}

import Data.Map (empty)
import Text.Blaze.Html (toHtml)
import Text.Blaze.Html.Renderer.String (renderHtml)
import Text.Hamlet.XML

import Text.XML

main :: IO ()
main = putStr $ renderHtml $ toHtml $ Document (Prologue [] Nothing []) root [
[]

root :: Element
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root = Element "html” empty [xml]
<head>
<title>Test
<script>if (5 < 6 || 8 > 9) alert(”Hello World!”);
<style>body > h1 { color: red }
<body>
<hi>Hello World!

]

xml2html.hs

BeiBoguT (Tipo6esibl 06aBIeHbl BPYUYHYHO):

<!DOCTYPE HTML>
<html>
<head>
<title>Test</title>
<script>if (5 < 6 || 8 > 9) alert(”Hello Wworld!”);</script>
<style>body > h1 { color: red }</style>
</head>
<body>
<hi>Hello World!</h1>
</body>
</html>
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