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TakK Kak Bbl TOJIbKO HauynHaeTe nu3ydaTb Haskell nnm 6opbba BbISCHUTb KAK COBMECTUTb TO YTO Bbl
N3Yy4Nan C NPaAKTUKOM HanNMCaHMsA NPOrpaMMon peasibHOro Mnupa, Uin Aa)ke 3aKonaTbCA elle
fanblie B PyHKUNOHANIbHOE NMPOorpaMMmMpoBaHme BO BCe €€ yribl SKOCUCTEMBbI, Mbl BCe 3HaeT 60/ib
OTYaAAHMSA, KOrA4a ryrinilb Ky4un 330TEPUYECKNX NOEN O KOTOPbIX Mbl HE C/bIlWanu, oTYasHHbIe
NOMNbITKW COEANHUTL OTAENbHbIE KYHOCKM N NOHATbL Haskell n3 ManeHbKMX KyCO4KOB MHOPMaLMn

pa3bpocaHHbIX MO BCEMY MHTEPHETY.

Mpobupasck Yepes BymMmarn HEMNOCTUXKMMbIX N3YYEHWIN, Yepe3MepHO NedaTuyHble BONPOCh! Ha
StackOverlow 1 obLwmnpHbIe 610 MOCTbI, BOPSACH 3a 3Ty UCKPY, 3@ MOMEHT Korga "ara" un Bcé

BCT@éT Ha MeCTO. 3BYYUT 3HAKOMO?

Hu4ero n3 aToro TyT Bbl He BCTpeTuTe. TyT, B 3TOM O/10Ke, rae Bbl HangeTe He B3A0PHbIX
obbsAcHeHU naen Haskell, HaNnMCcaHbIX NPOCTbIM @HFIMNCKUM, CBA3aHHbIM C peasibHbIM MUPOM
NporpamMmMmpoBaHns ANA KOTOPbIX Bbl ByfeTe nx ncnosb3oBaTb. HM cyMmawepluen maTtemMaTuKu, HN
NPOHM3aHHOW (hopMaM3MOM NJaBuTeNen MO3roB, KOTOPblIE TOJIbKO Y4eHble CMOCOOHbI MOHATD.

Haskell o6bacHsaeTca ona npocTbiX paboTHMKOB.
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Y>xacHo npocTon Beb cTek Ha Haskell

e Kakyto TnnobesonacHyto bubnmoteky 6asbl faHHbIX Bbl LO/DKHbI UCMNOb30BaTb?

Belun KoTOpble O0JIKEH MPOUTU UHXXeHep Korpa niydvaet Haskell

3ama4ym ona NoOHMMaHUSA JINH3bI



e ddds

° I'Iony-|eH|/|e MOHa/bl COCTOAHNA N3 N3XOOHbLIX MPUHLUWNMOB
° I"IonyHeHme MOHa bl HTEHUA N3 N3XOOHbLIX NMPUNHLNMOB
° I'Ionyqume MOHaAbl 3aNUCn N3 N3XOOHbIX MPUHLNMOB
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e Bbl y)Ke yMHbl 4T06bl NnUcaTb Ha Haskell
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e Kak Haskell gpenaeT Bally XW3Hb npoLie?
e PaspewnTb HeNb34 3anpeTuTb: Kak CNpoekTupoBaTb nporpammy Haskell
e NMonpobyem pacliMpeHHble WTYKN-API0KM

e Cnucok ctaten Haskell o xopowem gmnsanHe, xopowemM TeCTUPOBAHUMN.
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B Haskell ectb 60nbLuon Beibop pacnpocTpaHHEHHbIX BUbnnoTek Aasa BCex MPOCTbIX HYXA, OT
nornpoBaHma gocTtyna B 6a3y AaHHbIX 40 MapLlpyTusauum n nogbema Beb-cepeepa. Bceraa
xopowo nmeTb ceoboay BbibOpa, HO eCan Bbl MPOCTO HaYNHaETe, KOJINYECTBO pPeLLUeHNn MOXeT
CUbHO MelawTb. MoXKeT 6bITb Bbl fla)Xe eLle He YBEPEHbI, YTO Bbl CNOCOOHbI MOHATb Ba)KHOE
pasnnyHne mexay Bbibopamun. Bam Hy>KHO caoenaTbh 3anpoc B 64. BaM Hy>XHbl rapaHTUpoBaHme
CTporme nMeHa KosIoHKn n rnybokoe SQL BCcTpamBaHme KoTopoe Squeal faeT BaM, UK Bbl
BO3MOXXHO MNpeanoyTeTe OTHOCUTENIbHYIO NpocToTy nan Opaleye ¢ TunobesonacHocTbio? Wnn,
MO>KeT. Jlyulle NCNoJib30BaTb postgresql-simple n octaBuTb BCE npoLle-npocToro? Mnam 4to HacyeT

ncnosnb3oBaHUs Selda? Mnn 4To Ha cyerT....

BO3MOXHOCTb NOKa3aTb YTO BaM He HY>XHO MPOBOAUTb YacCbl HACKOJIbKO Ball CTEK KPYT, - 3TO
BO3MOXXHOCTb Hay4YUTbCA caMoMy. A Hanucan npuMmep Beb-NnprunoXxeHns NCnosib3yLlwmnin cambie
npocTble 6ubnnoTekn, KOTopble 1 CMOr HaWTWU. ECn Bbl HE YBEPEHHbDI, Kak CTPOUTbL peasibHoe
npunoxxeHue Ha Haskell, noyemMy 6bl He Ha4YyaTb C 3TOro? 9 yMbILJIEHHO MOCTapasca COCTaBUTb

KogoBYy 6a3y MakCUMasibHO MPOCTOW.

npOIZD,éMCFI rno 6ubnmotekam KOTOpble A Bbl6paﬂ N 4YTO Bbl OOJIXXHbI OXKNAaTb OT HUX, HY N MNMOHATb
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DTO CalT, rae nosb30BaTeN MOFYT CO34aTb TaliMepbl U 3aMUCKN.

Hanpupmep, oanH U3 NpUMepoB UCMOb30BaHNA MOXXET BblTb FOTOBKa: KOMY-TO HY>XHO HaCTPOMKM

Pa3/in4HbIE TaIzMepr ONA OTCNEXNMBaHNA NPOorpecca pas3jindHbliX peareHToB, NJin COCTaBUTb



3aMeTKM 0 Bellax 0 KOTOpbIX HeobX0aAMMO BECNOKOUTLCS, BELM KOTOPbIe MOryT ObiTb Y/y4LEHb! B
cnenyowmn pas nosTopsa peuent. [pyron BapmaHT MoxeT bbiTb urpa MOBA, kak LoL nnun Dota2,
roe MOXHO OTKPbITb CTPaHNYKY BO BTOPOM MOHUTOpPE OJ19 OC/NIeXUBaHNA KYJ1LayHOB, a Tak Xe

3arfnmcn o TOM KaK NMpPoTmMBOCTOATb MPOTUBHMKAM U NX KyJ1JayHaM BO BpeMA 6unTBbI.

+ Timer + Mote
TF Ult Lvl 180s Start timer X

don't push out sidelanes too far X

[daBanTe s MOKaxy:

e Ceccumn, Nonb3oBaTeNN OO/IKHbI MMETb BO3MOXHOCTb 0OHOBUTbL CTPaHULY, WK YATU 1
BEPHYTbCS, @ 3JIEMEHTbI AO/IXKHA BCE ellle OCTaBaTbCH.

e [1OCTOSAHCTBO M A0CTYN K 6a3e AaHHbIX, HAM HY>XXHO XPaHUTb TanMepbl 1N 3anNUCKK ons
Ka>X4o0ro rnonb3oBaTens. Eule TOHKOCTb, 3TO TalMepbl AO/KHbI 3paHUTb OCTaBLUECSH
Bpems. (4To ecsim 3To 30 MUHYTHbLIA TaMep, a NMoJsib30BaTe b CAyYalHO 3aKpbi
BKJ1aaKy?)

e HacTpolika Bo BpeMs paboThbl, TaK KakK Mbl HE MOXKEM XapAKoAUTb MHHOPMALNIO O
noakJtoyeHnn K 6.

e JlornpoBaHue. Camo-cobon pasymetowieecs onas Beb-npunao>KeHuns.

McxoOHbIn Koa MpPUJI0XKeHn.
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https://notepad.gasick.ru/uploads/images/gallery/2022-01/f84b4e2e-d7e5-469c-bcdd-1992438420b0-application-demonstration.gif
https://gitlab.com/williamyaoh/haskell-web-stack

Spock - n3-3a NpoCcTOThl NCNOJIb30BaHMA. Ecnn Bbl Kor ga-nnbo nonb3osanu Sinatra Ruby, Spock
[O/HKeH BbITb 04eHb Noxox. OH Tak e naeTtb ¢ 06paboTKon ceccnm n3 KOpobKKM, 4TO OYEHb

3[10pOBO.

Ons npumepa, onpenenm cepBep C HECKOJIbKUMIU MapLupyTamu ans obpaTHoin oTnpaBku HTML 1

Json MOXXeT BbIrNAANTb C/ie4yoLWmnMm o6pa30M:

{-# LANGUAGE OverloadedStrings #-}

import Web.Spock as Spock
import Web.Spock.Config as Spock

import Data.Aeson as A

main :: IO0 ()
main = do
spockCfg <- defaultSpockCfg () PCNoDatabase ()
runSpock 3000 $ spock spockCfg $ do
get root $ do
Spock.html "<div>Hello world!</div>"
get "users" $ do
Spock.json (A.object [ "users" .= users ])

get ("users" <//> var <//> "friends") $ \userID -> do

Spock.json (A.object [ "userID" .= (userID :: Int), "friends" .= A.Null ])
where users :: [String]
users = ["bob", "alice"]

P07 ? 27?7?27 ??7°7?7?7. postgres(l-
simple

postgresqgl-simple - npocTo no3eoasieT BaM 3anycTuTb SQL 3anpoc K Bawen 6a3e gaHHbIX, C

MWHNMYMOM OOMOJIHNTEJIbHbLIX N3JTNLLECTB, TaKNX KaK 3alllnTa NpoTumB injection-aTTaK. OH npocCToO

oenaeT, 4TO BaM HY>XHO, He bonblue.


http://hackage.haskell.org/package/Spock
http://hackage.haskell.org/package/postgresql-simple

{-# LANGUAGE OverloadedStrings #-}
import Database.PostgreSQL.Simple

userLoginsQuery :: Query
userLoginsQuery =

"SELECT l.user_id, COUNT(1) FROM logins 1 GROUP BY 1l.user id;"

getUserLogins :: Connection -> IO [(Int, Int)]

getUserLogins conn = query_ conn userLoginsQuery

?7?7?7°7°?7?7?7?7?. configurator

configurator YnTaeT KOHUrypaLnoHHble haniibl M NAapCUT UX B TUMbI AaHHbIX Haskell. HemHoro
Bbonbwe 4em NpocTo 0bblYHAA YMTasKa PansioM KOHPUra. MeeT HECKOJIbKO TPIOKOB B pyKaBe.
KoHurypaunmoHHblie aTpnbyTbl MOTryT ObiTb BOXXEHHbIMU AN TPYNNUPOBKU, TaK Xe
KOH(UrypaTop npenoctasnaseT ObICTPYIO nepesarpysKy nNpyv U3MeHeHUN HaCTPOoeK KoHdpura, ecnm

3TO HyXHO,
P00 000007 207?077.
app_name = "The Whispering Fog"
db {
pool {

stripes = 4

resource ttl = 300

}
username = "pallas"
password = "thefalloflatinium"

dbname = "italy"

{-# LANGUAGE OverloadedStrings #-}


http://hackage.haskell.org/package/configurator

import Data.Configurator as Cfg

import Database.PostgreSQL.Simple

data MyAppConfig = MyAppConfig
{ appName :: String
, appDBConnection :: Connection

}

getAppConfig :: IO MyAppConfig
getAppConfig = do
cfgFile <- Cfg.load ["app-configuration.cfg"]
name <- Cfg.require cfgFile "app_name"
conn <- do
username <- Cfg.require cfgFile "db.username"
password <- Cfg.require cfgFile "db.password"
dbname <- Cfg.require cfgFile "db.dbname"
connect $ defaultConnectInfo

{ connectUser = username

, connectPassword password

, connectDatabase = dbname

}
pure $ MyAppConfig
{ appName = name

, appDBConnection = conn

}

222222222272: fast-logger

fast-logger - npegocTaBnsieT pa3yMHO NPOCTOE B MCMOJIb30BaHUM CPeACTBO JIOrMpoBaHms. B
npuMmepe Beb NpMIoXKeHUs 1 NPOCTO UCMOb3YIO ANS BbIBOAA stderr , HO Y BUBAINOTEKN eCTb
BO3MOXXHOCTb AJ151 JIOTMPOBaHUS B (haitsibl B TOM 4ncse. Tak Kak eCTb MHOXKeCTBO TUMOB, B
60NbLUMHCTBE Bbl 3aX0TUTE ONpeaenTb PYHKUMN-MOMOLIHMKK KOTOPbI€ MPOCTO NPUHUMAIOT

LoggerSet ¥ COODOLLEHNE KOTOPOE HY>XXHO 3anncaTb.
import System.Log.FastLogger as Log

logMsg :: Log.LoggerSet -> String -> IO ()


http://hackage.haskell.org/package/fast-logger

logMsg logSet msg =
Log.pushLogStrLn logSet (Log.toLogStr msg)

doSomething :: I0 ()

doSomething = do
logSet <- Log.newStderrLoggerSet Log.defaultBufSize
logMsg logSet "message 1"
logMsg logSet "message 2"

?7?7?7?7?7?7?7?7? HTML: blaze-html|

Tak KaK y Hac He bygeT 6onbworo konnyectesa HTML, KoTopoe Hy)XHO ByaeT reHepnpoBaTh B

3TOM NpoeKTe, CTOUT ynoMaHyTb blaze-html for the parts that | did need.

ITO eCTeCTBEHHO NPOCTO Mesikoe BCTpamBaHme HTML B Haskell DSL. Ecnu Bbl MOXXKeTe HanmcaTb

HTML, Bbl y>Ke 3HaeTe Kak ucnosibdoBatb 6ubnnoTeky.
{-# LANGUAGE OverloadedStrings #-}
import Data.ByteString.lLazy

import Text.Blaze.Html5 as HTML
import Text.Blaze.Html5.Attributes as HTML hiding ( title )
import Text.Blaze.Html.Renderer.Utf8 as HTML

dashboardHTML :: HTML.Html
dashboardHTML = HTML.html $
HTML.docTypeHtml $ do
HTML.head $ do
HTML.title "Timers and Notes"
HTML.meta ! HTML.charset "utf-8"
HTML.script ! HTML.src "/js/bundle.js" $ ""
HTML.body $ do
HTML.div ! HTML.id "content" ¢ ""

dashboardBytes :: ByteString
dashboardBytes = HTML.renderHtml dashboardHTML


http://hackage.haskell.org/package/blaze-html

P0?°7°?7? ? ?7?7?7?7?7?7?7?. make + npm

Ha pa, 310 He 6ubnmnoTekun. Ho BCE XKe, HaM HY>KHO 4YTO-TO NoxoXkee Ha JavaScript ppoHTeHa, Tak
KaK TanMepbl 00JI>KHbl 06HOBATLCA B peasbHOM BpeMeHun. Webpack co3paeT JS nakeT, B TO Bpems

Kak Make cobupaeT pe3ynbTaT NPUIoXKEHUS.

7 He xo4y 06 aTOM MHOro roBOpUTb. ECTb MHO)XE@CTBO MCTOYHUKOB MPO UCMOJIb30BaHME U TOro u

P70 070707 07070 0077070707000

HeT, KOHe4HO e HeT. Ecnn Bbl uccnenyete Haskell nsHavyanbHO, TO BaM BO3MOXXHO MHTepecHo. He
NO3BOJIAINTE MHE BacC yaep»XaTb UKW AUKTOBaTb YTO Bbl AOJ/DKHbI AenaTb. [1oka 3To npuioxeHune
paboTaeT, MHOIrMe YaCTn €ro MoryT CHMTaTbCA HemgnoMmaTnieckumm gnsa npomssoncrtaea Haskell.
Ons npuMepa, MHOXKEeCTBO XacKeNnsaT, ckopen Bcero, OyayT ncnosb3oBaTb Servant BMeCTO Spock
0nsa cosgaHua APl Todek gocTtyna. Ecnm Bbl 3anHTEpecoBasnCh elle 4YeM-TO, TO AOJIXKHbI

cnenoBaThb AalJiblie.

CymnTtanTte 3T BUBNMOTEKM 1 3TO NPUIOXKEHNE KaK TOYKY OTCYETA. A NMpoLly Bac MCNOJIb30BaTb
3TOT KOA KakK BO3MOXXHOCTb U3Yy4YUTb M MOHATb Kak U 4To paboTaeT, 3aTeM Ha4YaTb MacTepPUTb.
OpHa 13 npekpacHenwmnx sewlen npo Haskell 3To To, HACKO/IBLKO NMPOCTO nepepabaTbiBaTb NN
obHoBnATCA 6€3 NnpobaeM 4TO-TO CiOMaTb. Kak TONIbKO Bbl CAENAaeTe 3TO NPUIoKeHne, novyemy Obl
He 3aMeHUTb YacTu Ha 6onee NHTepecHble BUbNMoTeKM KoTopble AatoT BaM 6osbLUe rapaHTUN. Kak

MyCTb NOCTEMEHHOro nsy4veHus Haskell?

e Upgrade the DB access to use a type-safe query library instead of postgresql-simple. |
recommend Opaleye!

e Upgrade the API definition to use Servant instead of Spock.

e Add automated testing using QuickCheck or hedgehog. For instance, you could test the
property that every error response from the server also sends back a JSON error message.
And you could even try replacing the frontend and build system.

e Upgrade the frontend code to use PureScript or EIm instead of vanilla JavaScript.

e Upgrade the build system to use Shake instead of Make to make things more robust.



http://hackage.haskell.org/package/opaleye
https://docs.servant.dev/en/stable/
http://hackage.haskell.org/QuickCheck
http://hackage.haskell.org/hedgehog
http://www.purescript.org/
https://elm-lang.org/
http://hackage.haskell.org/package/shake
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Beam unun Squeal: 4To nyywe? Nnm MoxXeT 6bITb Bbl CJbILLAAM NPO OTANYHYIO WITYKY Selda nnu

Opaleye. MHO)XXeCTBO MHEHUI, peKne pyKoBOACTBa.

YT06bl OTBETUTL Ha BOMPOC, 51 B35 7 nonynsapHbiXx 6ubnnoTtek gna 6asbl 4aHHbLIX 1 peann3oBan

OAVH U TOT »Xe NPOEKT, Ha Ka)XA0WN N3 HUX.
YYyacTHUKM:

e Beam

e Opaleye

e Squeal

e Persistent + Esqueleto
e Hasql

e Groundhog

e Selda

P70P07070 070 0727000707070 0707
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BrnosiHe BO3MO)KHO, 4TO Bbl Kak 1 i CarMTMpoOBaJINCb Ha NpPenMyLLecTBa CTPOron TUNM3aumm 4Tobbl
3HaTb, 4TOObI MMCaTb NpuUNoXeHus nyyiwe.(Ecnm HeT, TO Ha AaHHbIA MOMEHT ByaeM cYMTaTb Tak)
Bawe npunoxxeHne, gonyctum, TpebyeT BO3IMOXKHOCTb XPaHUTb AaHHble MOCTOSAHHO. Bbl MOXXeTe
MCNOIb30BaTb postgresql-simple A9 Yero yrogHo, HO ecTb Heb0oJbLLOE CMYLLIEHME B TOM, YTO

npnaoeTca nmiMcaTb YNCThbIE SQL 3anpocChbl, U HaoedaTCd 4TO OHN pa60Tal0T B A3blKe KOTOprI7I xo4eT


https://notepad.gasick.ru/link/162#bkmrk-beam
https://notepad.gasick.ru/link/162#bkmrk-opaleye

nenatb 6onbLue.

Ho K cyaTCblo, eCTb MHOXECTBO BO3MOXKHOCTen Haskell akocnctembl ansa tunobesonacHbix SQL
3anpocoB. Bbl MoxeTe ybeanThCs, 4TO Bbl He 3abbiM BbIIKIOYXTb CTOMOLbI B Ball BbIBOA, UK
MoOJly4YNTb UX B HEMPABUJILHOM Nopsaake. Bbl MOXKeTe Aa)ke Nepencnon3oBaTh 3aNpocChl JIerko,
CouMHasna nx Hanpsamyto B Haskell, 3aTem co3pmaBas NpoCThble 3anMpocChkl A8 OTNPaBKU Ha 6akeHa ab6.
Bcé c npoBepKon TUMOB NOMOraeT BaM, ybexxaascCb 4TO Bbl HE CO34a/ I HEMPaBUJIbHbIN 3aNpocC U

el dddddd N ddds
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Mbl co3pnaeM 6akeHp ona Beb-canTta Anga npodeccrmoHanbHoOro kKunnepa. NMpencrasum Fiverr nnm
Upwork, Tonbko roe naaTtaT 3a YOMNCTBO. Y KaXkaoro kananepa ectb obpabotumk(ognH
o0bpaboTynk moxeT obpabaTbiBaTb HECKOJIBKO KIWUANEPOB), U KUAaep npecnenyetT "oTtMeTkn". Kak
TOJIbKO paboTa BbINOSIHEHA, KWUJIJIEp OTMEYaeT uenun Kak "yaaneHHble". Mbl cMogenmpyemMm, Kak 3To

byneT B 6a3e gaHHbIX. lobaBneHHas CYLWHOCTb erased marks BOBCE He ygassdeT pursuing marks .



handlers hitmen
id serial id serial +H-,
codename text codename text
created_at timestamptz handler_id int
updated_at timestamptz created_at timestamptz
updated_at timestamptz
- A
pursuing_marks erased_marks
‘e hitman_id int hitrman_id int =
~+| mark_id int mark_id int B,
created_at timestamptz awarded_bounty bigint
updated_at timestampiz created_at timestamptz
updated_at timestamptz
marks
- H id serial fh o
list_bDounty bigint
first_name text
last_name text
description text?
created_at timestamptz
updated_at timestamptz

ONns Hawero 3aHATUS, Mbl UCNosib3yeM Postgres kak 63keHn Hawel 64. B Toxxe BpeMsi bubnnoTeku
KOTOpble Mbl pacCMaTUpBaeM(k Nnpumepy Beam) [OBOSIHO arHOCTUYHM OTHOCUTENILHO CaMoi 64,

MOXKET UCMOoNb30BaTbChsA AN Nobon 6a3sblgaHHbIX, Apyrme (kak Opaleye n Squeal) paboTatoT

TOJNIbKO C Postgres.

YT106bI 06CNY)KMBaTb AaHHble Hawero 63keHAa, HaM HY>XHbl 3aMpPoCbl. YTOYHUM, 3TO 3anpochl

M3MEHAKTCA OT NMPOCTbLIX A0 3aNpoOCOB KOTOPbIE COAEPaXT obbennHeHns, non3anpochbl, n

arperaTopsl.

e MONYyYNTb BCEX KNINEPOB

e [1ONy4NTb BCEX KWUJIEPOB KOTOPLIE NpeacaenyoT Lenen(To eCTb MMeT HeyOaleHHble

uesan)


https://notepad.gasick.ru/uploads/images/gallery/2022-01/image-1643293532879.png

e [ONYy4NTb BCE Lenn KoTopble BbIIN YHUYTOXKEHbI 3a faHHOe BpeMs.

e [10N1ly4NTb BCE OTMETKMN KOTOPbIE BbI/IN YHUHYTOXKEHBI 3a BpeMs onpeaesieHHbIM KU1J1epoM.
e [Mony4nTb obLLee BO3HarpaXkaeHne Ana BCcex KAnaaepos

e [Mony4nTb obLiee BO3HarpaxkaeHue gna onpeaneHHoro Kuanepa

e [loNy4nTb AN BCEX KMANepoB nocnegHee ybuincrteo

e [Mony4nTb NocnenHee ybnncTeo s onpeneneHHoro Kauaiepa

e [1ONY4NTb LN, KOTOpPble UMEKT TOJIbKO 0QHOr0 NpecsefoBaTens.

e [MoNy4nTb BCE "BO3MOXXHbIE OTMETKN"( TO €CTb OTMETKUM KOTOpble Kuinep yaanset 6e3

OOMONHUTENIbHOI O npecsieaoBaHMA uenn)

Mbl Tak XK€ XOTUM HanucaTb 0OHOBNEHUSA N BCTAaBKN KaXkablh 6UbnoTekn 4Tobbl MOCMOTPETL Kak
OHUN 06pabaTbiBalOT UX. ITO AOJIXKHO HAaMpPsSYb BCE BO3MOXHOCTW 3aNpoCoB Kakaon 6ubnnorteku

4TOObI HaNTK rpybble TOYKN.

Hy 4YTOX CO BCEM 3TWUM TrpblraeMm B CpaBHeEHKE.

Beam

Beam - 310 monbiTKa pewunTb npobsembl TUNno-6e3onacHocTn SQL coBMecTUM € abCoOMOTHBIM
UrHopmpoBaHnem 6akeHaga. Cnocob c KOTOPbLIM 3TO NOJIy4YaeTCsa pewaeTca nobaBneHnem Tuna
napamMeTpa B KaXAbl 3anpoc oas 63keHaa 1 uMeeT MHOXKECTBO TUMOB KJ1aCCOB 4TO onpeaeneHuns
dyHKLMOHaNbHOCTN. K coXXaneHuto, OH ycTapes, o4eHb 6bICTpo, 0COOeHHO Koraa BaM HY>KHO
NCNONb30BaTb TUMbI KJTACCOB C MMeHaMu Bpoae HasSqlEqualityCheck backend - Int64 and
BeamSqlT071Backend backend , Tak Kak 60r 3ampeLlaeT BaM UCMOb30BaTb BIGINT .(A BaM Hy>XHO obe

B OJHOM 3arnpoce, MeXxay npoyunm)

3T0 MOXHO 060TW NPOCTLIM UFHOPUPOBaHEM BeKkeHla LesIMKOM 1 yKa3aTb onpeaesieHHbI
63KeH B KaXKAO0M 3arpoce, HO Aa)ke Toraa TUM Ballero 3anpoca byneT Ky4yen HeENOCTUXXMMbIX

QExpr, QAgg, W YTO TaM ellle ecTb U3 MapaMeTpPoB AJ1A 3anpoca onpenesneHs obbema.

Korga Bbl npoLwiv 3To BCE, cobpka 1 co34aHue 3arnpocoB B Beam [0BOJIbHO MNPUATHbI, MOA3aMpoChl
MOryT OblTb NEPEenCcnosib30BaHHbl 4OCTATOYHO NIErKO UCMOJIb3ys CYLHOCTU Beam MOHaf AN1St 3TUX
3anpocoB, 06beanHEeHWn B 04HY CTPOKY. JlIerko onpenennTb 3anpocChbl KOTOPbIE BO3BPALLAOT K
3TOMY elle N KopToexu, 6e3 HanobHOCTM onpeaeneHns HoBbIX TUMOB. DTO NMOTOMY 4YTO TUMbl Beam

MPOTUBHbLI. BaM HY>XHO 06xanTb BCE 3TV NMCEBAOHVMbI U CEMbU YMHbIX TUMOB HO B TOXXe BpeM4... K



yemy IntepexxmneaHusa, korga gpyrmue 6mbnnotekn genatoT BCE ToKe caMoe 6e3 KocTblnen?

Elle oHM KPaCHbIN hnar - HeT NPOCTOro NyTUT MOJIYYUTb ONpPenesIeHHbIX CTPOK, MO3TOMY HY)XHO
SIBHO cobMpaTb M rpynnMpoBaTb BCe TOAOLbI, HTO BaM HY>XHbl. Beam OYe€Hb MOXO0XX Ha He
NpPaBMOJIbHBIA TUM SUM, MO KpalHel Mepe B Postgres, oH He NpaBMIbHO MEHSIET TUMNa KOJIOHOK.
Ons npumepa, B Postgres 06xoa no BIGINIT KOJIOHKE BblAACT pe3y/ibaT NUMERIC , HO B CTpaHe
Beam €CJ1M Yy BalLlero Tuna AaHHbIX aTpubyT Int64 , TO OH BCE paBHO MOCTApaeTCs BblAaTh BaM

Int64 , 4TO CTAHOBUTCS OLUNOKONM BbINOJIHEHUS.

B ntobom c/ly4ae s He MOry pekoMeHa0BaTb Beam , OH CJIMLLKOM MPUBEPEONINB.

latestHits :: Q Postgres HitmanDB s
( HitmanT (QExpr Postgres s)
, MarkT (QExpr Postgres s)
)
latestHits = do
hitman <- allHitmen

mark <- allMarks

(minHID, minCreated, minMarkID) <- minID

(latestHID, latestCreated) <- latest

guard  (minHID ==. latestHID)

guard_ (just_ minCreated ==. latestCreated)
guard  (minHID ==. HitmanID (_hitmanID hitman))
guard  (minMarkID ==. just (_markID mark))

pure (hitman, mark)

where minID = aggregate (\em -> ( group_ (_erasedMarkHitman em)
, group_ (_erasedMarkCreatedAt em)
, min_ (getMarkID $ erasedMarkMark em)

))
allErasedMarks

latest = aggregate (\em -> ( group_ (_erasedMarkHitman em)
, max_ (_erasedMarkCreatedAt em)

))
allErasedMarks



getMarkID (MarkID id) = id

Opaleye

Opaleye 310 SQL DSL pa3paboTaHHas ons Postgres. U3 Kopobku, 3To pelleHne «npocTo

paboTaeT» 6e3 BCAKMX HAaCTPOEK UM NOSIHOIO UFHOPUPOBAHUA YacTen aapa bubnnoTekn.

HanuncaHwve 3anpocoB paboTaeT. Co3gaHune 3anpocoB paboTaeT. Tunbl (OTHOCUTENBHO) NPOCThIE U

C HUMUN nerko paboTaTs.

FnaBHoe oTan4mne mexnay Opaleye n gpyrumm 6ubnmnotekamm sTo cnocob onpenesneHns cxembl
Tabnuubl. Bce onpeneneHns cxem BbIMOMHAITCA Ha YPOBHE onpeaeneHni, Takum obpasom, valle
BCEro He 3aBUCAT OT CaMOro Tuna AOMeHa. 9TO CBA3aHO CO CNoCcoboM HaCTPOMKU(MCNONb3yeTCH
product-profunctros), Bbl MoXeTe fierko abctparnposaTb 06LiMe cTonbubl. Ha npumep: s
NCNONb30Baa 3TO 4YTOoObI abcTparnpoBaTb onpefeneHnsa created at N updated at BpeMeHHble
oTMmeTKku. Janbwe, Opaleye, NoKasbiBaeT OT/INYNA MEXAY BPEMEHEM 3aMNCN N BPEMEHEM HYTEHUSA
OAHHbIX, HY 4TO X, 3TO NPOCTO, CKa)KeM, 411 onpefesieHHbIX KOJIOHOK Hefb35 NMcaTb C MOMOLLb

insert/updates (Kak BblJI0 CKa3aHO BbllLE C OTMETKaMWN BPEMEHN).

Tak Kak npownblie Bepcum Opaleye nmeeT npobnemsbl C NpaBUbHLIM TUMOM arperaTtopa K npumepy
sums , 4TO KacaeTcs Opaleye Bepcun 0.6.7006.1, 6ubnnoteka nmeeT yny4dLlEeHYyO QYHKLNIO ANS
obpaboTkn. BoobaBok, Tenepb BO3MOXXHO MCMN0JIb30BaTb BMBANOTEKY LIENMKOM C MOMOLLb
nHTepdenca MoHaabl BMECTO CCbINOK, n3beras neperpyskn no3HaHUS, KOTOPbLIA B NPOLUIOM Bbi
Heobxoanm. OQHO N3 NPensaTCcTBUA KOTopoe Heobxoammo byaeT n3ydnTb 3TO product-profunctors
ncnonb3ytoTcd Besge. OgHaKo MOXKHO nerko obonTmncek 6e3 rnybokoro 3HaHUA 3ToM TeMbl. Hy>XHO

npocTo nobaBnTb p2 N p3 Be3ade rae BaMm roBOpuUT OOKYMeHTauus.

B KOHLE KOHLIOB Opaleye MPOCTO paboTaeT, u 3TO MO JINYHLIA COBET. B HEN eCTb HEMHOIO
abcTpakTHasa KpuBas N3y4eHUs HO TO AaeT BaM obume BO3MOXKHOCTU U KOMBMHMPOBaAHME HYacTen

BalLEel 3anpoCcoB, 3TO MOE NNYHbI haBopuT cpean DB 6ubnmoTek KoTopblie Mbl pacCMaTPUBAEM.

latestHits :: Select (HitmanF, MarkF)
latestHits = do
(hID, created, mID) <- byDate



(maxHID, maxCreated) <- maxDates
h <- selectTable hitmenNoMeta

m <- selectTable marksNoMeta

vialLateral restrict $ hID .== maxHID .&& created .== maxCreated
vialLateral restrict $ hID .== hitmanID h

vialLateral restrict $ mID .== markID m

pure (h, m)

where byDate = aggregate (p3 (groupBy, groupBy, min)) $ do
( ErasedMark { erasedMarkHitmanID = hitmanID
, erasedMarkMarkID = markID

}

, (createdAt, )
) <- selectTable erasedMarkTable

pure (hitmanID, createdAt, markID)

maxDates = aggregate (p2 (groupBy, max)) $ do

( ErasedMark { erasedMarkHitmanID = hitmanID }
, (createdAt, )
) <- selectTable erasedMarkTable

pure (hitmanID, createdAt)

Squeal

Squeal cTpaHHbIN pebeHoK, MeHee yaobHbIM DSL, oH npeanonaraeT rnybokoe BcTpanBaHme SQL B
camoM Haskell. MosToMy OH ropa3go 6am>xe K HanmcaHuto peasbHoro SQL 3anpoca, n He NbiTaeTcs
obacTparmpoBaTbCA OT 3TOro, 4T1obbl Bawwm SQL kntoveBble cnoBa bbbl B HYHOM MeCcTe B BalleMm

3anpoce.

OTa XKEeCTOKOCTb AeflaeT ucnosb3oBaHme Squeal 601€3HEHHBIM, TakK Kak UCMOJib3yeTcs
cobnopeHne TMNOB, HanpMMep. Bbl AenaeTe WHERE nocne Tabnmubl KOTopyto Bbl 0bbegnHsaeTe 13
NPUHECEHHOro B pamMmkax. Tak Kak Squeal ncnonb3yeT YnCTyto KOMOMHATOPHOHNE NPUMEHEHNE,
BMECTO CTPESIOYHON NAn MOHaAHoOM y apyrux 6ubnnortek, ncnosab3oBaHnMe CTaHOBUTCS
yrNpa>KHEHNEM XOHIIMPOBAHMSA BJIOXKEHHbIX CKOBOK 1 MOCTOAHHOrO MpbIraHUa MeXxay

Pa3IMYHbIMN YPOBHSAMM BIOXKHENN. YeCTHO FroBOpPS, OLLYLLAETCS KakK Ky4a.



Squeal Tak e ncnonb3yeT OverlLoadedLabels A5 BbIDOpa KOJIOHOK K Tabnuvu, n naet gaxe
hanblue 4yem BCE YTO eCTb B 3TOM CMUCKE, OH MPOCUT HE TOJIbKO BBECTU Bally KOJIOHKY, HO Tak Xe
MPOCUT OTCNEXMNBATb KaKoe Ha3BaHMe Bbl MCMOJIb30BaIN 18 KaXX 40N KONOHKU. Kakas,
BOCXUTUTENbHAsA, HO TaK »Xe 0O4eHb pa3jparkaeT Korga colfaHune rnoasanpoca B APYroM 1 B 3TOM

cny4vae HeobxoaMmMo SIBHO rnepeBbibpaTh pe3ysibTaThl NOA3anpoca NCMNOob3ysa TOXKE CaMoe NMS.

9Ta HAaCTPOMYMBOCTb B Ha3BaHUM CTONBLIOB BedeT K MHOXECTBY npobaem B ToM ymucne. Cnocob
KOTOPbIM Bbl BO3BpaLlaeTe 06beKThbl BallMX TUMOB AOMEHOB 3TO ABHOe UMa cTonbua 3anpoca
TaKOro »e Kak CBOMCTBO BalLUero Tumna AaHHbIX Mpu ncnosib3oBaHum SQL 3anpoca AS . HeT
BO3MO>XHOCTM MPOCTO onpefenmTb OTBECTBEHHOCTb OAUH pa3 1 3abbiTb, YTO 3HAYUT, 4TO Aaxe
€CJ/I1 Bbl NPOCTO BblibMpaeTe BCe CyLWHOCTM U3 04HOM Tabanubl, BaM HY>KHO AIBHO NepeHas3BaTb BCe
KOJIOHKK. KpacoTa! XoTuTe nonyyYnTb AN KOHKPETHOro C/lydas KOpTeX AaHHbIX N3 6bICTporo
3anpoca? I3BUHUTe, Hesb35 TaK, KOPTEX HEe MMeeT Ha3blBaHbIX NOJIer, KaK Bbl MOXXeTe Ha3BaTb
BalUy KOJZIOHKY MpaBuUAbHO? Ha gene, Ka)kabl pas Korga Bbl XOTUTE BEPHYTb AaHHble U3 HOBOW
hopMbI, BaM HY>KHO onpenennTb NOJIHOCTbIO HOBbIN TUM AaHHbIX A1 3TOror N nepeHacsiefoBaTb

cneunasnbHble TUMbI KJTaCCOB Squeal.

Moka paboTan c Squeal, 4yyBcTBOBaN cebsa ByaATO 1 HE OCTaHABAMBAJICS CNOTKATbCA. TN 3anpocoB
Squeal umeeT TUN NapamMeTpoB AJisi 060UX 3aNPOCOB BXOAALLMNX\UCXOAALMX, HO OHM HE MOX0XKWN Ha
BO3MO>XHOCTb NMepefaTbh UX KakK NapaMeTpbl no3anpoca? No3ToMy BaM HY>XHO 3aKOHYMUTb NPOCTO
KOMMpPOBaTb KOOOB 3anpocoB. IHOraa Ncnosb30BaTh N0A3anpoChl MPOCTO... KOTOPbIE Bbi3bIBAOT
oWwmnOKy BbINOJIHEHNS HEMOHSATHO MOYEMY, Aa)Ke HECMOTPS Ha NPOBEPKY TUMOB. A HaJEeCh Bbl HE
Korna He owmbeTechk B Ha3BaHUN KOMOHKW, WK Squeal KNHET BaM B MOPE HEMOCTUXXUMbIX OLLMOOK

TWUMNOB.

KTome Bcero, Squeal ycnewieH B Ka4eCTBe MHCTPyMeHTa BCcTpamBaHua SQL B Haskell, Ho npowurpan

B BO3MOXXHOCTU onuncaTb obwime SQL wabnoHbl 6€3 cepbe3HbiX NocNeacTBUA. He pekoMeHayto.

latestHits :: Query Schema () HitInfo
latestHits = select
(#minid ! #hitman_id “as’ #hiHitmanID :* #minid ! #mark id “as’ #hiMarkID)
( from ((subquery ((select
( #em ! #hitman id
¥ #tem ! #created at
% (fromNull (literal @Int32 (-1)) (min_ (ALl (#em ! #mark id)))) “as’ #mark id
)



( from (table (#erased marks “as’ #em))
& groupBy (#em ! #hitman id :* #em ! #created at ))) “as’ #minid ))

& innerJoin (subquery ((select

( #em ! #hitman id

% (max_ (ALl (#em ! #created at))) “as’ #created at

)

( from (table (#erased marks “as’ #em))

& groupBy (#em ! #hitman id) )) “as’ #latest))
(#minid ! #created at .== #latest ! #created at)) )

Persistent + Esqueleto

Persistent - 3T0 nerkuin yposeHb ana nponsseneHna npoctbix CRUD onepauunn. Esqueleto - SQL
DSL Hap Persistent, no6aBnoALWwmMn BO3MOXXHOCTb AenaTb 0bbeanHeHna n 6onee CnoxxHole

3anpochl.

MHoro rosopuTb Npo Persistent He Byanem, Tak Kak 6ubnmnoTeka NPoCcTo NpenocTaBNAET C/IOoN,
haBanTe ropopuTb 0 Esqueleto. Esqueleto 3Ha4YnT BbITb O4YEHb NErKUM S3bIKOM 3aMNpoca, B TOXe
BpeMs NpefoCcTaB/isATh 4OCTAaTOYHO MOLLHOCTU BbINOJIHATE OXXUAaeMble BeLWn OT BCAKMX XOPOLUO
HanucaHHbIX Haskell 6ubnnoTek, Kak HeKoTopble TUMNbl 6€30MaCHOCTN N HEMHOIO

KOMMNO3NLUMNOHHOCTN.

IOns MeHs, oOHaKOo, 1 HalWeN 4TOo 3TOT POKYC Ha MPOCThbIX MHTEpdencax 3anpocoB caesnars
6nbn1noTeKy Takom, 4TO OHa TpebyeT CTONIbKO XKe MEHTaJIbHOM SHEPrUnN, CKOJIbKO HanncaHme
npocToro sql 3aanpoca, ecnm He 6onbLe. BeirnagnT 3TO Kak NOA NyTU NPUMEHEHUS, rae eCcTb
HEeKOoTOopas NpoBepka 3anpocoB, YTO Bbl MULLINTE KOTOPas UMeeT CMbIC/I. HO Bubnnotekn Bce ewle

Tpe6yeT OTBECTBEHHOCTb NMNMCaTb CUHTAKCNYE€CKN BEPHO U NMpPaBMJibHO Cq)OpMI/IpOBaHHbIe 3anpochbl.

Ha npumep: Baw 3anpoc bypeT wacTIMBo KOMNUAnposaTbcs 6e3 npeaynpexx4eHuin Ho
reHepmpoBaTb CMHTaKCU4YeCKN HeBepHble 3anpockl SQL BO BepMsa NCNOSIHEHMSA eCnuv Bbl 3abbln ON
B BaweM obbeanHeHun. Nnm c4acTAnMBO NagaTbh BO BPEMSA BbINOJIHEHWSA KOrAa Bbl MblTaeTecb
BbIbpaTb CMeCb KOJIOHOK arperaTHbIX U He arperaTHbIX KOJIOHOK. 3anpoc DSL cam no cebe
NPoKTUYeckn 1:1 TpaHcampyeTca B YNCTbIN SQL BKIIOYas MHOXXECTBO BO3MOXHbIX NyTen
3noynoTpebeHnsa nmun. NMosToMy S HafelCb YTO Bbl Y)Ke 3HaKOMbl € SQL 1 ero kBapkamm, Tak Kak

Esqueleto menaeT BCcero nmapy mMonbiTOK CKpbITb SQL 6opoaaBok OT Bac.



Ha BepwunHe 3Toro, Esqueleto naneko nosann no BO3MOXKCTAM Noggep>Xku TunmyHon RDBMS
(PYHKLMOHaNbHOCTN. 3aMETHOE OTCYTCTBME 3TO MOXKETCOB BO3MOXXHOCTEN 00beANHATL
noa3anpockl, 1 BaM HeobXxoAMMO N1caTb BCE BalUM 3aMpoChbl NCMOJIb3YS TOJIbKO OAWUH SELECT ©
ynydlwaTb ycnoBusl 06beanHeHNs Ha CyLecTBY WX Tabanuax. Y MeHs noay4Ynnocb peanm3oBaThb
BCE 3anpocChbl MO Kuanepam, HO 3To noTpeboBasno cepbe3HOEe yrpaBsieHne 3anpocamm, 4Tobbl BCce

OHM 3apaboTann.

BbiBOA: Oa)Ke HE CMOTPSA Ha TO YTO Y MEHS NOoJy4nsoCb peann3oBaTb NPoeKkT Ha Esqueleto, s
YyBCTBOBaJ1 Kak ByaATo A He noslyyato 4OCTaTOYHO OT NPOCTOro HanmcaHusa SQL 3anpocos. B
apyrmx cnocobax BbIrns4eso C/ANWKOM OFPaHNYEHHO, n3-3a bubanoTekn Kakmm-To obpasom
OoTKpbIBaeT 6a30Bbi Habop PyHKUKUNA. Bbl MOXXeTe Aake No3HaTb NPOCTOTY N TMOBKOCTb HanncaHmns
SQL, nan cTporyto 6e30nacHOCTb TUMa M CJIOXKHYI KOMMOHYEMOCTb Kak B Opaleye. Esqueleto

owlyulaeTcqa KakK Henony4meLlanacCd nonbliTKa OblTb MasieHbKUM CO BCEX CTOPOH.

latestHits :: MonadIO m => SqlPersistT m [(Entity Hitman, Maybe (Entity Mark))]
latestHits = select $
from $ \(hitman ‘LeftOuterJoin® emarkl
“LeftOuterJoin® emark2
“LeftOuterJoin® mark) -> do
on (emarkl ?. ErasedMarkHitmanId ==. emark2 ?. ErasedMarkHitmanId &&.
emarkl ?. ErasedMarkCreatedAt <. emark2 ?. ErasedMarkCreatedAt &&.
emarkl ?. ErasedMarkMarkId >. emark2 ?. ErasedMarkMarkId)
on (emarkl ?. ErasedMarkHitmanId ==. just (hitman ~. HitmanId))
on (emarkl ?. ErasedMarkMarkId ==. mark ?. MarkId)
where (isNothing $ emark2 ?. ErasedMarkCreatedAt)
where (isNothing $ emark2 ?. ErasedMarkMarkId)

pure (hitman, mark)
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7?77?77 stack ???77?7?7?

Ecnu Bbl enuTech MaseHbKMM, OAMHOYHLIM MOZYJIYEM, CaMOCTOATE IbHbLIM NpuMepoM haskell, To
stack script maeT Ham npocTol cnocob Nosy4YrMTb BOCAPON3BOAUMYIO COOPKY, MPOCTO
3a(pMKCUMPOBAB 3aBUCMMOCTU C NoMollblo Stackage BHyTpyM KOMMeHTapueB B HavaJsie KoAa Ha

Haskell.

EcTb Kak MWUHNMYM OB€ OOMOJIHNTEJIbHbIE NMPUYNHBI, KPOME BOCINpon3sseneHmA C60pKVI

NPUJIOXKEHWNI, BO3MOXHO BaM 3aX04UTCSA UCMONb30BaTb Stack CKpUNTOBLIA YHKLMOHAN:

e HV3KNIN KOHUTYPaALMOHHbINA YPOBEHb: HanMcaHne HeE3aBUCUMOIr0 KOMMJIMPUYEMOTr O
damna c Haskell kogom, ¢ 3aBucumocTAMM 6e3 HeobXxoANMOCTN HAaCTPOeK HOBOro stack
nnu cabal npoekTa.

e icnonb3oBaHme Hashell Kak g 3blka CKpuNToBaHUSA, U3K 3ameHa anda Shell/Bash/Zsh. 9ToT
crnocob ncnosib3oBaHMA 06beANHAETCH C Ucnosib3oBaHueM Turtle 6ubnnoreku, Tak xe'y

3TOro NoAxo4a eCTb HeJOoCTaTKMU.

? PP0707?7

Stack 3TO MHCTPYMEHT MOCTPOEHUS, rNaBHbIM 06pa3oM, pa3paboTaHHbLIN AN BOCMNPOM3BAOEHUS
CcbopKM NPUSIOXKEHNI, BbIMOJIHAEMOE C MOMOLLBbIO CNELNaNIbHOIO resolver (pa3pewaTens
3aBNCUMOCTEN) B KOHpUrypayunnoHHom canne, obbl4HO Ball MPOEKT stack.yaml WU package.yaml . C

MOMOLLIbIO BO3MOXXHOCTEN CKPpUNToOBaHNA Stack, Mbl MO>XXeM BOCrnpounsBecTun c60pKy MPUNJIIOXKeHUA



YKa3blBas resolver , HO MEPEHOCA 3TY CI'IELI,I/ICIZ)I/IKaLI,VHO B q3a|7|ne KOTOprI7I Mbl co6|/|paeM nnn Kak
aprymeHT KOMaHaHOMn CTPOKW. OTcropga, C uenbio YMNPOCTUTbL, Mbl MPEATNOJIOKNM HYTO 3TN CKPUMThI

3anyckatoTcsa BHe stack npoekTa, n stack Bbi3biBaeTCs B TON )Ke ONPEKTOPUN HYTO N CKPUMT.

44 3@MeTKa: Koraa Mbl 3anyckaem stack cKpunT BHYTPU NpoekTa stack, Ba>xHO
MPUHATb BO BHUMaHMe, 4To stack mpoynTaeT HacTponku 13 project.yaml u

stack.yaml, 4To Mo>XXHO NpuBecTn K NpobremMam.

70000707 0707

PP00070707°7°7

OTa cTaTbs CoOOepPXUTb ciiegyrouine npmnMmepbl NCroJib30BaHNA CKPUMNTOB U stack:

Ba3oBbI NpuMep nHTernpeTaTopa CKPUNTOB

MpocTo Servant cepBep KOTOpPbLIA pa3faeT CTaTUYECKME AaHHble Ballen TeKyLllen nanku.

Mpumep stack kKak 3ameHa bash

Micnonb3oBaHne CKpUNTa 3a Aas 3anycka ghci

P07 ?707?77?7 stack ??7?7?7?7?7?

[ns Hawero nepeBoro npumepa, Mbl 6yaemM ncnosib3oBaTb stack Ana 3anycka ogHoro gania

HanmcaHoro Ha Haskell B Buge ckpunra.
BOT ncxogHbIM KO, KOTOPbLIW Mbl XOTUM 3amnyCTUTb, B palsie noj HasBaHueM simple.hs :

main :: IO ()

main = putStrLn "compiled & run"
D,J'Iﬂ €ro 3afycka C stack MHTEPNpEeTaTopa, Mbl MO>XKEM BbINOJIHATL C/NeAYIOLEE:

$ stack script simple.hs --resolver 1ts-14.18



ApryMeHbIT Ons resolver 06a3aTeNbHbI, U stack CKOMNUANPYET N 3aNyCTUTb MPOCTON simple.hs

hann cpasy nocse Toro Kak 6yaet Bbi3BaH 1ts-14.18 CHMMOK.

Kak afibTepHaTMBa, Mbl MOXKEM CJIOXXMNTb BCHO KOHMUTYPALIMOHHYO NH(OPMALIUIO B CaM script, Kak

MOKa3aHO HWMXXe:

{- stack script
--resolver 1ts-14.18
-}

main :: I0 ()

main = putStrLn "compiled & run"
4TO MOXXET ObITb CKOMMUIEHO U 3anyweHHO C NoMOLLbIO:

stack simple.hs

P70707?7°7°7? Servant 77?7777,

Mo>xHO ncnonb3oBaTb haskell, n ckpunToBbie BO3MOXXHOCTW Stack, BmecTe ¢ Turtle 6anbnotekon
KakK 3ameHy shell ckpunTos. s 3TOro Ham HYy>XHO 006aBUTbL Creaytowme CTPOKM B Havano haskell

hanna:

#!/usr/bin/env stack
{- stack script
--compile
--copy-bins
--resolver 1ts-14.17
--install-ghc
--package "turtle text foldl async"
--ghc-options=-Wall
-}

970 stack ckpunT genaeT napy BeLlyi:

e --compile n --copy-bins co3paeT 6GMHAapPHMK OCHOBLIBAsCb Ha MMeHW harna
e yCTaHaB/mBaeT ghc, ecnim HeobxoaAMMO, C MOMOLLbIO install-gch

e cobupaeT ckpunT c Habopom nakeToB U3 Its-14.17



C nomouwybto turle, Mbl Nosy4aem nepeHocmMbin cnocob ansa 3anycka shell komaHa, MHe yaancob
co3aaTb oT/MYHYto haskell nporpammy ons 3ameHsl shell ckpunTa, KOTOPbIA 9 NCMNOJIb30Bas Ans

aBTOMaTU3aUuun 3adaydb 019 pa3BePTbiIBaHUA 3TOIo 6nora.

OcHoBa Moero ckpunTa pa3BepTbiBaHUA - turtle , KaK BUAHO fasiblue, HUKe npeacTaBiieH MOJIHbIN

npuMep:

import qualified Turtle as Tu
import qualified Control.Foldl as L
import qualified Data.Text as T
import Control.Concurrent.Async

import System.IO

argParser :: Tu.Parser Tu.FilePath

argParser = Tu.argPath "html" "html destination directory"

main :: IO ()
main = do
-- 53 files copied over into destinationDir
hSetBuffering stdout NoBuffering
destinationDir <- Tu.options "Build blog and copy to directory" argParser

Tu.with (Tu.mktempdir "/tmp" "deploy") (mainLoop destinationDir)

OfHa OT/ZIMYHAA WTYKa Npo turtle 3TO Tu.with (PYHKLMS, KOTOPas MO3BOJISIET 3arMyCcKaTb Hally
main JIOrMKY BO BPEMEHHOW ANPEKTOPUM, KOTOopas B AajibHENLLEM OLLMYaeLLTCs nocne

3aBpeLwleHna mainlLoop .

PP000?707?7?7?7?7?7 stack ?7??7??77? 77?7
27?7?7777 ghcl.

Mbl y>xe Bugenun npumepsbl stack ckpnnTos, HO eCTb eLle, 4TO A0/HKHO BbiTh B Habope
pa3paboTymka Haskell. Stack ckpunTbl MOXXHO MCMNoOJIb30BaTb AJ15 3anycka ghci repl. Npeacrtasmm
Mbl paboTaem Hag HoBor ADT, 1 Mbl XOTUM HanncaTb HOBbI 06BbEKT QuickCheck , KaK HaM MOXXeT

rmomoub script?

CnenytoLwnin 3arosioBoK 3arpysuT CMNCOK NpuBeaeHHbI Huxe B ghci repl:



{- stack

--resolver nightly
--install-ghc

exec ghci

--package "QuickCheck checkers"
-}

module XTest where
OTMeTuM elle napy BeLlen o nopsake apryMeHTOB:

e Danmn CKOMNUANPYETCH, N 3aTEM OTKPOET KOHCOJIb C 3arpy>XeHHbiM mogynem XTest.
e ECnin exec ghci Cpa3y )Ke He CTOWUT 3a stack, TOrga --packages OOJDKEH ObITb nepen

exec ghci

ghcid

Tenepb MOXHO 3aMyCTUTb CKPUMT Bbllle C MoMoLbto ghcid, Ans nonyYeHnsa npakTuyeckun

MOCTOSIHHOWN 06paTHOIh CBA3N KOMMUNIATOPa NUCMOJIb3y4d CnenyrLlyo KOMaHAay:

P70P0707070707°7°

7 4acTo HaxoXxXy cebs 3a HanucaHMeM ManeHbkux haskell O6prBKOB, OJHAKO HO 0ObIYHO 3TO
CBA3aHO C N3y4yeHnemM HOBbIX TUMOB AaHHbIX, NCMOJIb30BaHNEM 6nbnnoTtke, Nan BOocCrnpomnssaeHuMaA
npnmMmepos mn3 CTaTen Uan KHUr. B aTom cnyvae, Stack CKpunTOBasd BO3MOXXHOCTb MO3BOJIAET MHE
yKa3aTb 3aBUCUMOCTUN C MOMOLLLbIO CHMMKa B 3aroJjlioBke hana, n He 6ecnokKonTCs 0 OMatoLLIKX
M3IMEHEeHUNAX, NIn HaCTpOVIKaX rnpoekKTa CO BCEMUN BEPHbIMU 3aBUCUMOCTAMU. A LOJDKEH
O6paTI/ITbCFI K BaM TOBapuLn XackKessidaTa, NCMNoJib30BaTb BO3MOXHOCTb stack CKPpUMNTOB KOIr4a
KTO-TO OEe/INTCA CBOUM KOAOM B CE€TU, 4TOObl MOMOYb OCTa/IbHbIM 3anyCTnUTb X KOA4 cerogHsa, n B

noboe agpyroe Bpems B byayLiem.
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Haskell-based Infrastructure

In my previous post | focused on the build and development tools. This post will conclude my series
on Capital Match by focusing on the last stage of the rocket: How we build and manage our
development and production infrastructure. As already emphasized in the previous post, | am not a
systems engineer by trade, | simply needed to get up and running something while building our

startup. Comments and feedback most welcomed!

Continuous Integration

Continuous Integration is a cornerstone of Agile Development practices and something | couldn’t
live without. Cl is a prerequisite for Continuous Deployment or Continuous Delivery: It should
ensure each and every change in code of our system is actually working and did not break
anything. Cl is traditionally implemented using servers like Jenkins or online services like Travis
that trigger a build each time code is pushed to a source control repository. But people like David
Gageot, among others, have shown us that doing Cl without a server was perfectly possible. The
key point is that it should not be possible to deploy something which has not been verified and

validated by ClI.

Cl Server

We settled on using a central git repository and Cl server, hosted on a dedicated build machine:

e Git repository’s master branch is “morally” locked: Although technically it is still possible
to push to it, we never do that and instead push to a review branch which is merged to
the master only when build passes,

e The git repository is configured with a git deploy
hook](https://www.digitalocean.com/community/tutorials/how-to-use-git-hooks-to-
automate-development-and-deployment-tasks) that triggers a call to the Cl server when

we push on the review branch,



e Our Cl server is implemented with bake, a robust and simple CI engine built - guess what?

- in Haskell. Bake has a client/server architecture where the server is responsible for

orchestrating builds that are run by registered clients, which are supposed to represent

different build environments or configurations. Bake has a very simple web interface that

looks like

Bake Continuous Integration

Testing, done 3 tests outof 8

Viewing yesterday and today: Goto 2016-05-23

Submitted

09:09 UTC (2m39s ago)

08:42 UTC (29m48s aga)

08:06 UTC (1h06m ago)

08:15 UTC (56m54s aga)

07:51 UTC (1h21m ago)

07:15 UTC (1h56m ago)

06:52 UTC (2h20m ago)

05:37 UTC (3h34m ago)

05:04 UTC (4h08m ago)

Job

State c35c2e8

4327 paiches

Fix test after siricter valldation of investor state when updating

Patch =c35c2e8 by Zhouyu Qian

sro/CapitalFaciityWeb. hs, sre/Capltalinvestor/Medel.hs, test/Capital'LoggingTesthe
Fix test after stricter valldation of investor state when updating

Patch =845243f by Zhouyu Qian

cm-cora/sro/CapitalServer/Run. hs, sre/Capital/investorModel.hs

Investor cannot update profile data when active

State 0c5305e

4324 paiches

Show service name In startup emalls

Patch =0c5305e by Zhouyu Qian
cm-corca‘src-'{;aputa iServar/Bun.hs

Show service name In startup emalls

State c3fbdcs

4323 patches

set investor admin view 1o D}' default show all investors
Patch =c3fb4cB by Oon Guo Liang
ulimain‘capital_match/maln'maln.clls

sat Invastor admin view 1o by default show all investors
State 1df627d

4322 paiches

fix remaval of fix

Patch =1df627d by Oon Guo Liang

cm-extra/sre/Data/l st/Exira. hs, cm-mobile/sre/CapitalMoblle/Types/Shared. hs, docker/moblle/swagger.|son...

fix removal of fix
Datrh —fH205E b NAan Coa | isnn

Status

Active

Merged at 09:09 UTC (2m38s ago)

Rejected at 08:31 UTG (41m21s ago)
ImegrationTest

Passed

Merged at 08:15 UTC (56m54s ago)

Passed

Merged at 07:15 UTC (1h56m ago)

Passed

Merged at 05:37 UTC (3h34m ago)

e Bake provides the framework for executing “tests”, reporting their results and merging

changes to master branch upon successful build, but does not tell you how your software

is built: This is something we describe in Haskell as a set of steps (bake calls them all

tests) that are linked through dependencies and possibly dependent on the capabilities of

the client. Here is a fragment of the code for building Capital Match:

data Action = Cleanup

| Compile

| Dependencies

| RunDocker

| Deploy Imageld

| IntegrationTest

| UITest

| EndToEndTest

deriving (Show,Read)

allTests :: [Action]

allTests = [ Compile

, Dependencies


https://notepad.gasick.ru/uploads/images/gallery/2023-07/image-1689755317323.png

, IntegrationTest
, UITest

, EndToEndTest

, Deploy appImage

, RunDocker

execute :: Action -> TestInfo Action
execute Compile = depend [Dependencies] $ run $ do
opt <- addPath ["."] [1]
() <- cmd opt "./build.sh --report=buildreport.json"
Exit <- cmd opt "cat buildreport.json"
sleep 1

incrementalDone

execute IntegrationTest = depend [Compile] $ run $ do
opt <- addPath ["."] T[]
() <- cmd opt "./build.sh test"

incrementalDone

The code is pretty straightforward and relies on the toplevel build script build.sh which is actually a

simple wrapper for running our Shake build with various targets.

e The output of the Cl process, when it succeeds, is made of a bunch of docker containers
deployed to Dockerhub, each tagged with the SHA1 of the commit that succeeded,

e We extended bake to use git notes to identify successful builds: We attach a simple note
saying Build successful to those commits which actually pass all the tests. We also notify
outcome of the build in our main Slack channel,

e Bake server and client are packaged and deployed as docker containers, which means we
can pull and use those containers from any docker-enabled machine in order to reproduce
a Cl environment or trigger builds through bake’s command-line interface,

e As the last stage of a successful build we deploy a test environment, using anonymized

and redacted sample of production data.

Testing



An significant time slice of our build is dedicated to running tests. Unit and server-side integration
tests are pretty straightforward as they consist in a single executable built from Haskell source
code which is run at IntegrationTest stage of the CI build process. Running Ul-side tests is a little bit
more involved as it requires an environment with Phantom]S and full ClojureScript stack to run
leiningen. But the most interesting tests are the end-to-end ones which run Selenium tests against

the full system.

e The complete ETE tests infrastructure is packaged as - guess what? - a set of containers
orchestrated with docker-compose and mimicking production setup:
o One container per service,
o One container for the nginx front-end,
o One container for the SeleniumHub,
o One container for a Firefox node in debug mode (this allows us to use VNC to log into
the container and see the Firefox instance executing the tests),
o and one container for the test driver itself,
e Tests are written in Haskell using hs-webdriver, and we try to write them in a high-level

yielding something like:

it "Investor can withdraw cash given enough balance on account" $ runWithImplicitWait $ do

1iftI0 $ invokeApp appServer $ do
iid <- adminRegistersAndActivateInvestor arnaudEMail

adjustCashBalance (CashAdjustment iid 100001 (TxInvestorCash iid))

userLogsInSuccesfully appServer arnaud userPassword
goToAccountSummary

cashBalanceIs "S$\nl,000.01"

investorSuccessfullyWithdraws "500.00"

cashBalanceIs "S$\n500.01"

userLogsOut

e Those tests only need a single URL pointing at an arbitrary instance of the system, which
makes it “easy” to run them during development outside of docker containers. It's even

possible to run from the REPL which greatly simplifies their development,



e Getting the docker-based infrastructure right and reliable in Cl was a bit challenging:
There are quite a few moving parts and feedback cycle when working with containers is
slow. We ran into subtle issues with things like:

o Differing versions of Firefox between local environment and container leading to
different behaviours, like how visibility of DOM elements is handled which may or
may not prevent click actions to complete

o Timezone differences between various containers yielding different interpretations of
the same timestamp (official Selenium docker images are configured to use PST
whereas test driver container uses SGT,

o Connections and timeouts issues between all the containers depending on open
ports and network state,

o ...

e However, once in place and executing reliably, those tests really payoff in terms of how
much confidence we have in our system. We don’t aim to provide 100% feature coverage
of course and try to keep ETE tests small: The goal is to ensure our system’s main

features are still usable after each change.

Deployment

Provisioning & Infrastructure

We are using DigitalOcean’s cloud as our infrastructure provided: DO provides a much simpler
deployment and billing model than what provides AWS at the expense of some loss of flexibility.
They also provide a simple and consistent RESTful APl which makes it very easy to automate

provisioning and manage VMs.

o | wrote a Haskell client for DO called hdo which covers the basics of DO APl: CRUD
operations on VMs and listing keys,

e Provisioning is not automated as we do not need capacity adjustments on the go: When
we need a machine we simply run the script with appropriate credentials. Having a simple
way to provision VMs however has a nice side-effect: It makes it a no-brainer to fire copy

of any environment we use (Dev, Ci or Production) and configure it. This was particularly



useful for pairing sessions and staging deployment of sensitive features,
e We also use AWS for a couple of services: S3 to backup data and host our static web site

and CloudFront to provide HTTPS endpoint to website.

Configuration Management

Configuration of provisioned hosts is managed by propellor, a nice and very actively developed
Haskell tool. Configuration in propellor are written as Haskell code using a specialized “declarative”

embedded DSL describing properties of the target machine. Propellor's model is the following:

e Configuration code is tied to a git repository, which may be only local or shared,

e When running ./propellor some.host, it automatically builds then commits local changes,
pushing them to remote repository if one is defined. All commits are expected to be
signed,

e Then propellor connects through SSH to some.host and tries to clone itself there, either by
plain cloning from local code if some.host has never been configured, or by merging
missing commits if host has already been configured (this implies there is a copy of git
repository containing configuration code on each machine),

e In case architectures are different, propellor needs to compile itself on the target host,
which might imply installing additional software (e.g. a Haskell compiler and needed
libraries...),

e Finally, it runs remote binary which triggers verification and enforcement of the various
“properties” defined for this host. Propellor manages security, e.g. storing and deploying
authentication tokens, passwords, ssh keys..., in a way that seems quite clever to me: It
maintains a “store” containing sensitive data inside its git repository, encrypted with the
public keys of accredited “users”, alongside a keyring containing those keys. This store
can thus be hosted in a public repository, it is decrypted only upon deployment and

decryption requires the deployer to provide her key’s password.

Here is an example configuration fragment. Each statement separated by & is a property that
propellor will try to validate. In practice this means that some system-level code is run to check if

the property is set and if not, to set it.

CiHost :: Property HasInfo

ciHost = propertyList "creating Continuous Integration server configuration" $ props



& setDefaultLocale en us UTF 8

& ntpWithTimezone "Asia/Singapore"
& Git.installed

& installlLatestDocker

& dockerComposelInstalled
In practice, we did the following:

e All known hosts configurations are defined in a configuration file (a simple text file
containing a Haskell data structure that can be Read) and tells, for each known
IP/hostname, what type of configuration should be deployed there and for production
hosts what is the tag for containers to be deployed there. As this information is versioned
and committed upon each deployment run, we always know which version of the system
is deployed on which machine by looking at this configuration,

e We also defined a special clone configuration which allows us to deploy some version of
the system using cloned data from another system,

e We ensure the application is part of the boot of the underlying VM: Early on we had some
surprises when our provider decided to reboot the VM and we found our application was

not available anymore...

Deployment to Production

Given all the components of the application are containerized the main thing we need to configure
on production hosts apart from basic user information and firewall rules is docker itself. Apart from
docker, we also configure our nginx frontend: The executable itself is a container but the
configuration is more dynamic and is part of the hosts deployment. In retrospect, we could
probably make use of pre-canned configurations deployed as data-only containers and set the

remaining bits as environment variables.

Doing actual deployment of a new version of the system involves the following steps, all part of

propellor configuration:

e We first check or create our data containers: Those are the containers which will be linked
with the services containers and will host the persisted event streams (see post on

architecture),



o We then do a full backup of the data, just in case something goes wrong...

e And finally rely on docker-compose to start all the containers. The docker-compose.yml
configuration file is actually generated by propellor from some high-level description of
the system which is stored in our hosts configuration file: We define for each deployable
service the needed version (docker repository tag) and use knowledge of the required
topology of services dependencies to generate the needed docker links, ports and names.
The net result is the something like the following. The dark boxes represent

services/processes while the lighter grayed boxes represent containers:

readwrite

We were lucky enough to be able to start our system with few constraints which means we did not
have to go through the complexity of setting up a blue/green or rolling deployment and we can live
with deploying everything on a single machine, thus alleviating to use more sophisticated container

orchestration tools.

Rollbacks

Remember our data is a simple persistent stream of events? This has some interesting

consequences in case we need to rollback a deployment:
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e If the version number has not been incremented, rollbacking simply means reverting the
containers’ tag to previous value and redeploying: Even if some events have been
recorded before we are notified of an issue implying rollback is needed, they should be
correctly interpreted by the system,

e If the version has changed during deployment, then either we cannot rollback because
new events have been generated and stored and we must roll-forward ; or we can rollback
at the expense of losing data. This is usually not an option but still is possible if stored
events are “harmless” business-wise, like authentication events (logins/logouts): A user

will simply have to login again.

Monitoring

Monitoring is one the few areas in Capital Match system where we cheated on Haskell: | fell in love

with riemann and chose to use it to centralize log collections and monitoring of our system.

e Riemann is packaged as a couple of containers: One for the server and one for the
dashboard, and deployed on a dedicated (small) VM. Both server and dashboard
configuration are managed by propellor and versioned,

e As part of the deployment of the various VMs, we setup and configure stunnels containers
which allow encrypted traffic between monitored hosts and monitoring server: On the
monitoring host there is a stunnel server that redirects inbound connections to running
docker containers, whereas on monitored hosts the stunnel server is referenced by clients
and encapsulate traffic to remote monitoring host transparently,

e Riemann is fed 2 types of events:

o System level events which are produced by a collectd installed on each deployed
host,

o Applicative level events which are produced by the deployed services as part of our
logging system,

e Applicative events are quite simple at the moment, mostly up/down status and a couple of
metrics on HTTP requests and disk storage latency and throughput,

e There is a simple riemann dashboard that presents those collected events in a synoptic
way,

e It is very easy to extend riemann with new clients or external connectors: At one point |

considered using LogMatic to host some business-level dashboards and it took me a few



hours to build a riemann plugin to send events to Logmatic’s API,

e Riemann’s event model is very simple and flexible hence it is an ideal candidate for being
a one-stop sink for all your events: Dump all events to riemann using a single connector in
the application and configure riemann server to massage the events and feed specialized
clients,

e There a couple of alerts configured in Riemann that notifies slack when disks fill up or
hosts are down. We also have set up external web monitoring of both application and web

site using Check My Website.

Discussion

Some takeaways

e Docker has its shortcomings, is far from being perfect and is becoming bloated like all
enterprise software, but packaging all parts of a system as containers is a good thing. It
allowed us to grow a flexible yet consistent system made of a lot of moving parts with
diverse technological requirements. Containers are obviously great for development,
providing a simple and efficient way of packaging complex tools and environments in an
easy to use way. But they are also great for operations: They are more flexible than VMs,
they can be as secure if one takes care to trim them down to the bare minimum, and
pretty compact, they give you great flexibility in terms of deployment,

e | still don’t have much experience, apart from small experiments, on how to deploy docker
over multiple machines. However the ecosystem of tools for managing more complex
deployments is growing and maturing fast and beside | have a couple ideas on how to do
itin a “simple way” using OpenVSwitch,

e Docker containers should do one and only one thing and they should be kept minimal:
Don’t use default fat images and try to trim them down to the bare minimum (e.qg.
executable + support libraries + configuration files),

e | did not pay enough attention to build time, or more precisely | did not pay attention
often enough,

e Automating as much as possible of the whole system is an investment: If you are going to

throw it away in a few months, don’t do it ; but if you are going to live with it for years, do



it now because later it will be too late to really payoff,

e Having automated ETE tests is a great thing but they should be kept to a minimum:
Always consider the relative size of the layers in the pyramid and do not try to cover bugs
or “deviant” behaviour at the level of ETE tests,

e Monitoring must be baked into the system from the onset, even if with simple solutions
and basic alerts. It is then easy to extend when business starts to understand they could
leverage this information,

e propellor is a great tool for provisioning. | tried things like Chef or Puppet before and the
comfort of working in Haskell and not having to delve into the intricacies of complex
“recipes” or custom DSL is invaluable. Propellor is simple and suits my requirements
pretty well, however there are a couple of pain points | would like to find some time to
alleviate:

o Tying deployment runs to git commits is really a good thing but this should be more
customizable: | would like to keep deployment code in the same repository than
production code but this currently would yield a lot of identically named commits
and pollute the log of the repository,

o Propellor needs to be built on the target machine as it is an executable: It can upload
itself when architecture matches hence it would be better to run deployment inside
a dedicated container that match the target OS in order to remove the need to
install GHC toolchain,

o It is hard to write and maintain idempotent properties: It would be simpler to be able

to run propellor only once on a machine, forcing immutable infrastructure.

Conclusion

Growing such a system was (and still is) a time-consuming and complex task, especially given our
choice of technology which is not exactly mainstream. One might get the feeling we kept
reinventing wheels and discovering problems that were already solved: After all, had we chosen to
develop our system using PHP, Rails, Node.js or even Java we could have benefited from a huge
ecosystem of tools and services to build, deploy and manage it. Here are some benefits | see from

this “full-stack” approach:

e We know how our system works down to the system level, which allows us to take

informed decisions on every part of it while understanding the global picture. The



knowledge gained in the process of growing this system has a value in and of itself but is
also an asset for the future: The better we know how the system works, the faster we can
adpat it to changing requirements and constantly evolving environment,

e It has been definitely frustrating at time but immensely fun to experiment, learn, tweak,
fail or succeed, with all those moving parts,

e |t forces us to really think in terms of a single unified system: Being in charge of the whole
lifecycle of your code, from writing the first line to deployment to production to retirement
yields a sense of responsibility one does not gain from working in silos and throwing some
bunch of code over the wall to ops team. This is truly DevOps in the way Patrick Debois
initially coined the term, as a kind of system-thinking process and genuinely drives you to
the You build it, you run it culture,

e Managing operations, even at a small scale, is demanding, hence the need to think about
automation, monitoring and short deployment cycles as early as possible in order to
minimize the need for manual interventions. This completes a series of post | have written

over the past few months, describing my experience building Capital Match platform:

Anatomy of a Haskell-based Application described the overall design and architecture of the
application, Using agile in a startup detailed our development process, Haskell-based Development

Environment focused on the build system and development environment.
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A, KaxkeTcs, co3pen, 4Tobbl MepexoanTb OT YTEHUS KHUXXEK U cTaTen npo Xackesb K NornbiTKam
4YTO-TO Ha HEM NMcaTb caMoMy. BHa4vane Kakyto-HMbyab menoyb. CKpunThbl, B 06LeM. MoCKoNbKy A
y>XXe Kak-To nybsmkosan 3gecb bash-ckpunT rss2lj (kpoccnocT RSS B XKXK), TO pewunn B KavyecTse
yrnpa>kHeHUs ero nepenucaTb U yayyYwinTb. [yMato, Moayy4mnocs. B 3Ton 3amMeTKe pacCcKaky O TOM,

Kak nncan. Hy n o snevatneHnax. CKpunT BblloXXeH Ha BitBucket n Ha Hackage.

3aZia4a COCTOUT U3 KYYN PYTUHHbIX onepaunin. 9 aymato, MMeHHO no3Tomy, byaeT nosiesHo n MHe
Ha byayuiee, N ApyrUM HavyMHaOLWMM 1 NPobyoLWMM, YBULAETb, KaK OHU BbIMOJIHAIOTCA Ha Xackerne.

B yacTHOCTHK, No xony Aena A pasobpancs Kak

e 0bpabaTbiBaTb apryMeHTbl KOMMaHOHOW CTPOKM,
e YNTaTb W NUcaTb annbl,

e 1ICMN0JIb30BATh PEryssipHble BblpakeHus,

e OoTCb1aTb HTTP-3anpocsl,

e BbIMOJIHATbL BBOA-BbIBOA B YHUKoOe (UTF-8),

e [10J1y4aTb CUCTEMHOE BPEMA.

MucaTb Byay Kak HaYMHaLWNA — HaYMHaoWmMM. Ha cnoBax nosy4yaeTcs AOBOJIbHO OO0, HO CaMm
KoL MONYy4YUaCs ropasfo Kopode, 4eM 3Ta cTaTba (0kKos10 200 CTPOK, CHMTas KOMMEHTapuu,
HeobA3aTeNbHble AeKNapaunm TUNOB, NYCTble CTPOKU N AeKNapaunum MMNopTa BHELWHNX

Moaynen).

XoTs Xackenb A3blK KOMMUINPYEMbIA U CTPOro TUMN3NPOBAHHbLIW, UCMOJIb30BaTb €ro A5 Takux
hen BrnosHe MoXKHO. Kof nonyvyaeTcsa NpMMEpHO Takomn XXe, ecnv He 6onee, KpaTKUI, Kak Ha
Python, a kKomnunnnpyeTca ga>ke Ha JIeTy A0CTaTo4HO 6bICcTpOo. ECTb n ocobeHHOCTU. Bo-nepBbIX,
BMecTOo b6e33aboTHoro duck-typing 3gecb — cTporas Tunmsauunsd. NosTomMmy nmcaTb Ha[o
aKKypaTHee (HO 1 owmnboK Npu NcNosHeHUN MeHble). OfHaKo B Xackesie 3Ta CTporas Tunmnsaums
cZieflaHa Ha OCHOBe CUCTeMbl TUNoB XUHAAN-MunnHepa 1, B oTanyme ot C++, nog HoraMun He
nyTtaeTcsa. Bo-BTopbiX, 4TOObLI MCNOb30BaTh NpenMyLlecTBa PYHKLMNOHaIbHOrO Noaxoaa

(HanpuMmep, OT/I0XKEHHbIE BbIYUCSIEHUS, YHAaCTUYHOE NPUMEHEHME PYHKLNN) HY)KHO OTAENSATb YNCTO



QYHKLMOHaNbHYO YaCTb MporpamMmbl OT UMNepaTUBHLIX parMeHTOB. B npocTenwem ciny4yae, 370
O3HayvyaeT HeobXxoAMMOCTb OTAENNTbL OMNepaL M BBOAA-BbIBOAA OT BblYMCAeHU (Mpeobpa3oBaHus
nHopmauun). NMepeBoas Ha Xackenb: PyHKUUN BBOAA-BbiBOAa OyayT nMeTb MOHagHbIin Tun 10 a,

oCTajibHble Xe byayT yncteiMu (6e3 10 B TUne).
P7P0P727707070707070707070 7070707070707
700707070 2 200070707

B M0oém npunmMmepe MOXXHO BblAeJINTb CJieayLline onepaunm seBoga-BbiBOa:

rnonyyeHmne URL n3 apryMeHTOB KOMaHOHOW CTPOKMU,

e yTeHune cogepxxmmoro RSS nnm Atom cdupa no 3agaHHomy URL,

e YTeHue (1 MOTOM 3anuchb) dakia co CNUCKOM y)xe 06paboTaHHbIX 3anncen,
e YyTeHue pansia C HaCTPOMKaMKM OOCTYyMa K YY4ETHOM 3anmncu XK,

e MOJy4EeHNE CUCTEMHOI0 BPEMEHMN,

e KOMMYHMKaLUKMA C XX no YyCTaHOBJIEHHOMY MPOTOKOJ1Y.

N cooTBETCTBEHHO Crieaytolme Nnpeobpa3oBaHna AaHHbIX:

n3BJsiedeHne NaeHTNPUKaTopoB BCEX 3anuncen B puae,

0TCeB Yy>Xe 06paboTaHHbIX 3anucen,

n3BJlIeYeHMe 3arojI0OBKOB, CCbIJIOK N TEKCTa OCTaBLUUXCSA 3anucen,

hopMaTupoBaHMeE 3anmncen No 3agaHHoMy LabnoHy,

pa3bop danna C HaCTpoMKaMu.

Ons paszbopa Npon3BosbHbLIX GUAOB A Benocuned nsobpetaTb He CTas, a BOCNOJIb30BaJiCA
bnbnmnotekon feed. A ons Bcex KOMMyHUKauum no HTTP npoTokony ncnosb3osan bubnmnoteky curl
(MHe noHpaBuncsa eé nHTepgenc). 0be bubnnortevkn Haweén Ha Hoogle, a ycTaHOBW C MOMOLLIO
cabal. /3 ocTanbHbIX 3aBUCMMOCTeN: HY>XeH Moaynb Codec.Binary.UTF8.String (B ybyHTY n nebuaH
OH nomeLwéH B nakeT libghc6-utf8-string-dev), moaynb Text.Regex.Posix (COOTBETCTBEHHO, NakeT
libghc6-regex-posix-dev). [loToOM g9 cenyac 3aMeTus1, 4To ncnonb3oBan urlEncode n3 Network.HTTP
(y meHs B ~/.cabal), xoTa Mo>xHO 6b1210 060onTUCh NakeTHbIM escapeURIString (n3 Network.URI). To

€CTb OJlHa 3aBUCUMOCTb Morna 6bl 6bIThb nonpotue.



B oToenbHbLIN MOOYb 9 BbIOENW BCE, 4TO KacaeTcs CBA3M CBA3U ¢ XKXK 1 ero npoTtokona (tann
LjPost.hs). CobcTBeHHO BCIO NOrMKYy CKpunTa 9 noMecTusn B Apyrom ganne (Feed2lj.hs).
BcrnoMmoraTesibHYO YTUIWUTKY AN TeCcTupoBaHMa moayns LjPost s nomecTnn B RunLjPost.hs. ns
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?7? (LjPost)

PP0707?707?27?7?°7?7°7°7° 2?2°0?27°7?7°7?7?7? Curl

Kak s y>xe ckasan, gnsa pabotel no HTTP npoTokony a ncnosb3oBan bubnnoreuky curl.

CoOoTBETCTBEHHO, MOMeELL a0 B CNUCKE NMMNOPTOB
import Network.Curl

@ OCHOBHYIO PYHKLIO OPOPMJIAIO TaK, BCE 3TO AOCTATOYHO «MMMEepaTUBHO»:
postTolLj ljuser ljpass subj msg = withCurlDo $ do

curl <- initialize

OyHKUMA withCurlDo gosiKHa oxBaTbiBaTb BCE BbI30BbI K CUrl 1 0TBeYaeT 3a MHUUMANN3aLUNIo U
JenHuymnanmnsauuto bubnmoTeku; initialize cobcTBeHHO 1 Mo3BoaseT K bubnnorteke notom
obpauwaTtbcs. CobcTBeHHO HTTP 3anpoc genaeTcs Tak (3anpalinBato ayTEHTUPUKALIMOHHbIN TOKEH

HKXK):
r <- do_curl_ curl 1jFlatUrl getChallengeOpts :: IO CurlResponse

T.e. ncnonb3syem do_curl_, 4170066l NONYy4YNTb AaHHble HTTP-oTBeTa; pe3ynbTaT (HTTP-0TBeET)

CBA3bIBAlO (<-) C MepeMeHHON r; aprymeHTbl do_curl_ 6bian onpegeneHbl MHOW paHee, URL XXK-API
1jFlatUrl = "www.livejournal.com/interface/flat"

n cobCcTBEHHO NapaMeTpbl 3anpoca:



getChallengeOpts = CurlPostFields ["mode=getchallenge"] : postFlags
postFlags = [CurlPost True]

OanbHenwmne 0encTBUA onpenesfaioTCa JOruMkKon npoTokoia XK.
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Bo flat-npoTokone, 0TBET cepBepa BbIrNAOUT Tak:

Koy 1
3HayeHune 1
Kmoy_ 2

3Ha4veHune 2

Hy)KHO, BO-MepBbIX, MPOBEPATb 3Ha4YE€HNME KJIKO4Ya SUCCESS, BO-BTOPbLIX U3BJ1IEKATb 3Ha4YeHUA OPYTrnx

Ka4en, ansa Havana kawda challenge.

MocKoNbKy 30eCb HUKAKOro BBOA4A-BbIBOAA Y>XKE HET, 3Ty YaCTb KOAa BMNOJIHE MOXKHO HanucaTb
«YHKLMOHaNbHO». CaMblli MPOCTON N YHUBEPCAJIbHbIA CAeNaTb 3TO, MHE KaXKeTcs, pa3butb Tesno
oTBeTa (respBody) Ha cTpoyku (lines), npeobpa3oBaTb NX B aCCOLIMATUBHLIN cNUCOK (list2alist) n

MONCKaTb B HEM HY>XHbI KNtoY (lookup), nony4us, MmoxeT ObITb (MOHaga Maybe), 3Ha4YeHMe:

lookupLjKey :: String -> CurlResponse -> Maybe String
lookupLjKey k = ( lookup k . list2alist . lines . respBody )

Mpun 3TOoM hyHKLMNA Npeobpa3oBaHNa CINCKa B aCCOLMATUBHbLIA CNNCOK NPOCTas ABYXCTPOYHas

peKkypcus:
list2alist :: [a] -> [(a,a)]
list2alist (k:v:rest) = (k,v) : list2alist rest
list2alist = []

Bcé, Mbl Hanncanm Bcé Heobxoammoe, 4Tobbl pas3bmupaTb OTBETHI CepBepa.

BcnomoraTenbHas beHKLI,I/IFI, npoBepAaeM, ycrneweH Jin Obin 3anpoc (Toroa v ToNbKO TOraa, Koraa

B OTBETEe eCTb KJI0Y success co 3HavyeHmnem OK):



isSuccess :: CurlResponse -> Bool

isSuccess = (=="0K") . fromMaybe "" . lookupLjKey "success"

Mbl onpegennnun isSuccess komnosunumen Tpéx pyHkumin. lookupLjKey Bo3BpaliaeT moHaay Maybe
String. ®yHKuUmMa fromMaybe 0oCTaéT 13 Heé CTpoKoBOE 3HaYeHne. PyHKLNSA CPpaBHEHUS (==)

3anucaHa B npedunKCHOM hopMe N CpaBHMBAET 3HAYeHMe Co CTpokom «OK».

Mpowy 3aMeTUTb, 4TO BbITALLMTb U3 MOHaAbl Maybe co6CTBEHHO 3Ha4YeHMe BCerga MoXXHo C
nomouybto fromjust, Ho ecnm Tam Hu4ero HeT (Nothing), To byaeT Bo3by)xaeHa owmnbka. 3aechb
dyHKLUMA fromMaybe Bo3BpallaeT B TaKOW CUTyaLMK 3HAYEHME MO YMOAYaHUO (MYCTYHO CTPOKY),
HO B APYrmMx MecTax CKpunTa s 4acTo ncnonb3yto fromjust 6e3 npoBepok (T.e. Npn OTCYyTCTBUN
3HayYeHus ckpunT ByaeT npepbiBaTbCA). B nporpamMmmMax nocepbésHee, 1 AyMmato, syylle Bcerga
ncnonb3oBaTh PYHKLUMK maybe nnn fromMaybe, nossonstoume ncnonb3oBate Maybe-3HavyeHus,

YKa3aB anda HNX 3Ha4eHnAa no-ymMmoJziHaHuIo.
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Bo3Bpalaemcs K pyHKUMM postTolj n nuweMm, 4To ecnm ayTEHTUPUNKALMOHHbBIN ToKe Bbin
yCreLHo nosy4eH (isSuccess r), B3sTb Tekyllee BpeMs (timeopts <- currentTimeOpts, 06 3ToM
HM>Xe), NoAroTOBUTL 3anpoc anga nybankaunnm coobueHns (let opts = postOpts ...) n oTnpaBuTb.

Pe3ynbTaToM pyHKUUM ByOeT oTBET Ha NOC/eAHMI BbINOJIHEHHbLIN 3aMpoc:

if (isSuccess r)
then do
let challenge = fromJust $ lookupLjKey "challenge" r
timeopts <- currentTimeOpts
let opts = postOpts ljuser 1ljpass challenge subj msg timeopts
r <- do curl_ curl ljFlatUrl opts :: IO CurlResponse
return r

else return r
Kak Bcerpa B Xackene, ecnu ckasan if — then, rosopu u else (c Tem e TUnom).

Eweé oaHo «HOBUYKOBOE» 3aMeyvaHue: B 6710ke do Mbl CBSI3bIBAEM MNepeMeHHble C MOHaAHbIM
3HAaYEeHMEM C MOMOLLbI0 (<-) (3TO COOTBETCTBYET NPUCBAMBAHUIO B UMMNEPATUBHbIX A3blKax), HO

onpeanendeM rnepemMeHHble HNCTbIMW BblpaXeHNAaAMN C MOMOLLbIO (=). Boobuie, (=) B Xackene noytun



BCerga MO>XXHO HYATaTb KaK «paBHO MO onpeneneHuno». KaK TOJIbKO 51 3TO MOHSAN — XUTb CTaso

npotie ;-)

Tenepb noapobHoCTU. YToObI OTNPaBUTb CcoobLLLEHNE, HY>XKHO chopMmpoBaTb POST-3anpoc

COrnacHo NpoToKosy. B MOEM NpuMepe 3TUM 3aHUMaeTCA PYHKLUS

postOpts u p c subj msg topts =
CurlPostFields ("mode=postevent" : (authOpts u p c)
++ ["event=" ++ quoteOpt msg, "subject=" ++ quoteOpt subj,
"lineendings=unix", "ver=1"]

++ topts ) : postFlags

KoTopas aHanornyHasa getChallengeOpts, ToNIbKO CMUCOK MOJIEN, KOTOPbIE HY)KHO OTOC/aTh,

ropa3go 6osblie. I eCTb HEKOTOPbIE TOHKOCTMW.

Bo-nepBbiX, HY>KHO 3alUMLLaTb (<<KBOTVIDOBaTb>>) HEKOTOpPble CMMBOJIbl B OTCblJlaeMbIX 3Ha4YeHNAX.

VX HeMHOro, Ha NMomoLlb npunxogonT onpepnesieHne prHKLI,I/II/I C noMollbto WwabnoHoB aprymMeHTa.

quoteOpt ('=':xs) = "%3d" ++ quoteOpt xs

quoteOpt ('&':xs) "%26" ++ quoteOpt xs

quoteOpt (x:xs) = x : quoteOpt xs
quoteOpt [] = []

OnHo geno caoenaxo. BO-BTOprX, HY>XXHO Mo MMEHW MoJib30BaTEJid, NMapoJilo N

aYyTEHTUMMKALNOHHOMY TOKEHY NMOArOTOBMTbL BCE MOJIS 3aMpoca, Kacallmecs ayTeHTUuhuKauuu:

authOpts u p ¢ = [ "user=" ++ quoteOpt u, "auth method=challenge",
"auth challenge=" ++ quoteOpt c,

"auth response=" ++ quoteOpt (evalResponse c p) 1]

CobCcTBEHHO OTBET Ha TOKEH pacCYUThLIBAETCS B OAHY CTPOYKY: evalResponse c p = smd5 (¢ ++
(smd5 p) ) where smd5 = md5sum . fromString Kpome 3Toro Hy>KHO MMMOPTUPOBaATb
cooTBeTCTBYOWME PYHKLNM Npeobpa3oBaHNa YHUKOLHOWN CTPOKK B 6anT-cTpoky UTF-8 n

PYyHKLUMIO BblYMCeHnsa MD5-cyMMbl:

import Data.ByteString.UTF8 (fromString)
import Data.Digest.OpenSSL.MD5 (md5sum)



7 B-TPETbUX, HY>XHO 3aloJIHNTb B 3anpoce nojsd, KaCalowmneca spemMeHn r|y6n|/|Ka|_|,|/||/| (TeKyLLI,eFO

BpeMeHu). IMnopTupyem:

import Data.Time

import System.Locale (defaultTimelLocale)
Bepém Tekyulee BpeMms:

currentTime = do
t <- getCurrentTime
tz <- getCurrentTimeZone

return $ utcTolLocalTime tz t

3aMeTuM, 4TO PYHKLUKMSA 3Ta CBA3aHa C BBOAOM-BbIBOOOM U HE ABASETCA «4UCTON» (He BO3BpaLlaeT
OLHO N TO Xe 3Ha4yeHune BCAKNI pa3). 1o 3Ton NpuynHe s Npeanoyésn He Bbi3blBaTb €€ N3 «4UCTOM»

postOpts, a NnepefaTh y>Xe roTOBbIN CMMCOK OMNLMWIA, Kacalowmxcsa BpeMmeHn B postOpts 13 postTolj.

TaMm, HanoMHIo, A nNucan:

timeopts <- currentTimeOpts
a currentTimeOpts onpepenun Tak:
currentTimeOpts :: IO [String]
currentTimeOpts = do
t <- currentTime
let opts = [ "year=%Y", "mon=%m", "day=%d", "hour=%H", "min=%M" ]

return $ map (flip showTime t) opts

T.e. B35/ TeKyLlee BpeMsa 1 NOACTAaBUII €ro B KaXKAbl N3 cnncka popMaToB (MKXK xo4eT B TaKOB
Bunae). BcnomoratenbHasa pyHKUMA npeobpa3oBaHNa BpeMeHU B CTPOKY No hopMaTy BbIragnT
Tak: showTime = formatTime defaultTimelLocale 3Ta gyHKUMA OBYX (HEYKa3aHHbIX) apryMeHTOB
rnonyyeHa KappupoBaHueM pyHkuUum formatTime. B map 8 meHAo mecTamum eé aprymeHTshl (flip),

4T06bI hopMaT NepenaBasics NOCAEAHUM, N «TMepyy» elé pa3 TEKYLMM BPEMEHEM.

Bcé, y Hac yxe ecTb BCé Heobxoanmoe anda otnpaskn Atobbix coobuweHnin B ntobom XXK. Hy>KHO

TOJIbKO 3HATb JIOTUH U MapoJib.
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oe-To NOrnH n napoJib XpaHNTb Hago, N CaMoe NpPoCToe, 4TO NpuUXoanT B roaoBy, MNOMeCTUTb €ro
B cba|7|ne HaCTpoekK, HalMmCaHHOM B BUAE username=mMoWnsornH password=M0|7|r|aponb B konoe

CKpUNTa yKa3sblBalo NyTb MO-yMOJYaHUIO K 3TOMY dalny:

ljPassFile = "~/.1ljpass"

Yntaem 3TOT halial 1 AeSlaeM U3 HEro 3HaKOMbIN N YI0OHbIA aCCOLIMATUBHbLIA CMUCOK:

readPassFile f = do
ljpass <- readFile f

return $ map (\(f,s) -> (f,tail s)) $ map (break (== '="')) $ lines 1ljpass

MockonbKy hann 3aBefomMo He6ObLLOW, MOXKHO UCMOb30BaTh NMPOCTyto B obpawieHun readFile.
HDanee Kak 06bI4HO: pexxeM Ha cTpoku (lines), Ka)xayl CTPOKy pa3bnBaeM Mo NEPBOMY 3HaAKY
«paBHO» (Map (break (== '="))), npaBUM NONYYMBLUNICHA aCCOLMATUBHLIA CMUCOK CMUNCOK,
OTKMAbIBAA 3HAKN «paBHO» (A-PpyHKLMSA BO BTOPOM map). Pe3ynbTaT 3aBopadmBaem B |IO-moHaay

(return) Kak Toro TpebyeT TMN QyHKUUN.

MoyTwn roToBo. Ang nywero ynobcrea caoenaem cebe packpbiTve TUAbAbLI B NyTU K hany:
expandhome (‘~":'/":p) = do h <- getHomeDirectory ; return (h ++ "/" +4+ p) expandhome p =
return p n cobcTBeHHO hyHKUMIO, KOTOpasd, byaeT HaMm AaBaTb 3HadYeHMe Ntoboro Kava 13 dannia

KOHUrypauum:
readLjSetting key = do
passfile <- expandhome 1jPassFile
s <- readPassFile passfile
return (lookup key s)

B 3TOT pa3 HaM Hano No6aBUTh eLlé ABe AeKaapaunun nMnopTa:

import IO

import System.Directory (getHomeDirectory)

MocnegHWn WITpUX: B 06BABNEHMN MOLYNSA NEPEYNCSAeM SKCNOPTUPyeMble BOBHE (PyHKLUM, a

BCrnomMoraTteJibHble 3aMa/lHNBaeEM:

module LjPost (readLjSetting, postTolLj, isSuccess, lookupLjKey, putLjKey) where



Haw MoAaysb roToB K MCNOIb30BaHMIO. OH MO3BOJISET HaM 3a4aBaTb HACTPOMKN AOCTYynNa B panne
KOHUrypaumm, noHMMaeT XX-NpoToko, nogaep>xmeaeT challenge-response ayTeHTUhnkKauunto
n nossonseT nybankosaTb B XXX coobuweHnsa. MeHblwe 100 CTPOK Koda, eCin He CYMTaTb

?27°7°?7?7?°7?7?7?7? RSS/Atom 7?77
(Feed2L))

MepexoanM K 3aKJHOYNTENBHOM YacTn pacckasa. CkpunT Feed2lj.hs 6epéT URL dompa ns
KOMaHOHOWM CTPOKU, HacTponkn XXXK 13 pania C HacTponkaMu (ansg Hero Tam gobaBnsaem TpeTblo
HaCTPOWKY, nMs daksa Co CNNCKOM y)xe obpaboTaHHbIX 3anncen), ckaymBaeT hua n oTcenBaeTt
y>xe obpaboTaHHblie, HeobpaboTaHHbie Npeobpa3yeT B plain-text, dopmaTmpyeT no obpasuy w

oTcCbl1aeT B XXX, obHoBAAS cnncok obpaboTaHHbIX 3anncen. Tenepb NoapobHo.
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MoNy4nTb CNUCOK apryMeHTOB MPoCTo, ero Jaét yHKuma getArgs ns System.Environment. ¥ Hac
apryMeHT oguH, agpec huga, no3ToMy MOXXET Cpa3y CBA3aTb HYXKHYO nepeMeHHyto (url) ¢

nepBbiM 3/1EMEHTOM CMUCKa, MPOUTrHOPMPOBAB OCTaJlbHbIE:
url: <- getArgs

Takoe cBsA3bIBaHME MO LIJa6J'IOHy MHe Ka>XeTCA O4eHb 3J1eraHTHbIM I'IpI/IéMOM.

sl ddd N ddd

Ha nomouwb onaTb npuxoant 6ubnmoTteyka curl. 1 onaTb cBA3bIBaHME MO WabsnoHy, 4Tobbl B3STh

TOJIbKO MHTEPECYLWYK HaC 4YaCTb pe3yJibTaTa.



(_,rawfeed) <- curlGetString url []

PP000?0707°707? 2?77?77 LjPost ?7?7?
sl ddddd

B o6bwem-To BCcA paboTa y)xe caenaHa, 0CTasloCb TO/ILKO UCMOMb30BaTh hyHKUMIO readljSetting. Y
Heé Tun [Char] -> 10 (Maybe [Char]), T.e. no cTpoke oHa Bo3BpalwlaeT I0O-MOHaay, BHYTPM KOTOPOWN,
MOXKeT BbITb CTPOKa (3HAYEHNS HACTPOMNKM HANAEHO N CHNTAHO), @ MOXKET U He BbITb (HacTporKa
He HalnaeHa). MocKoNbKy Yy Hac TyT cpa3y ABe MoHadbl (IO n Maybe), onHa B apyromn, To, 4TobbI

BblITallMUTb NPOCTO (Just) 3Ha4YeHMe, 9 MOCTynato Tak:
ljuser <- return fromJust “ap” readlLjSetting "username"

T.e. hyHKumio fromjust npumeHsato BHyTpu MoHaabl 1O (ap n3 Control.Monad). AHaNoOrn4Ho ¢
OCTasIbHbIMW 3HAYEHMAMN N3 Parla HaCTpPoeK. Ka)keTCcss HEMHOIMO FPOMO34HO C HEMPUBbLIYKN, HO

He TaK Y>X CJIOXKHO NOTOM. YBEPEH, MOXXHO HanmcaTb Kopoye.
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Mown cTapbln bash-ckpunT nucan ID 3anucen B harsi, 0GHO Ha CTPOYKY, MNO3TOMY HOBbIA CKPUMT

ncrnonb3yeT TOT e opMaT (1 TOT e hann). Yutaem dann n npeobpasyem B CMNCOK CTPOK:
sent _ids <- (return . lines) =<< readFile sentfile

30echk, 4Tobbl He BBOOUTb BpeEMEHHYIO NeEPEMEHHYIO, 4 ABHO YKa3all (pyHKLI,I/HO CBA3blBaHUA

BblUMCNeHnn (=<<). return Tpebyetca TUnNom (=<<). Pe3ynbTaT 3KBUBAJIEHTEH 3aNuncun

tmp <- readFile sentFile

let sent ids = lines tmp

e dd il d i ddddddddddddd



IOna Havana pa3bepém cogepxmmoe pmnaa n NOAFOTOBUM CMUCOK BCeX 3anucen. bnaropaps

6nbnmnoTtedke feed 310 Nnerko:

let feed = fromJust $ parseFeedString rawfeed

let items = feedItems feed
Hy a oTcesiTb y>xe o6paboTaHHbIe MOXXHO C NomoLlbto filter:
let newitems = reverse $ filter (isNotSent sent ids) items
OyHKUMA-NpegnKaT nosay4maach 3a CY4ET KappuposaHuMs isNotSent:
isNotSent sent i = ((snd . fromJust . getItemId) i) "notElem” sent

EyKBaJ'IbHO! B3ATb NMPOCTO ID anemeHTa (BO3MOXHa owwmnbka), MPOBEPUTL, YHTO HE BXOAUNT B CrNMNCOK

sent. Cpa3y nmoarotosmm cnmcok ID nognexawmnx obpaboTke 3anuncen:

let new ids = map ( snd . fromJust . getItemId) newitems
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Tyno NCnosb3yeM y)xe HanucaHHbIn Moaynb LjPost. ECan gaHbl Ms nosib30oBaTessd, Naposb,

wabnoH 3anucn ans OTrMnpaBKnN " COBCTBEHHO 3aMNKUCh:

postItem u p t i = do
let message = renderItem t i
let subj = fromJust $ getItemTitle i
r <- postToLj u p subj message
if isSuccess r
then putLjKey "url" r

else putLjKey "errmsg" r

Cton-cton-cton! Kakon ewé Takon wabnoH 3anuncu (t) n 4y1o genaet renderltem? Ob6bACHSAO:
0TOoC/NaTh 3anNMcb HaM Haao B HTML-e, n xopolo 6bl MOXXHO 6bIJ1I0 MEHATbL hopMaT 3anncu, He
nepepenbiBas BeCb KoA. B obuiem, renderltem — 3170 ManeHbkasa template engine, t — eé wabnoH.

Sl eé onuLly B cneayoLlmx pa3aenax crtaTbi.



BbizbiBaeM 13 main 4S9 KaXXA0W 3annucu U3 cnucka HeobpaboTaHHbIX:

let t = encodeString "<p>%text%</p><p>( <a href=\"%link%\" title=\"S%title%\">panbwe</a>
)</p>ll

mapM_ (postItem ljuser 1ljpass t) newitems

30ecb Mbl hopMupyeM cnmcok |0-gencTemm n nx nocienosaTesibHO ucrnosaHaeMm (mapM ). To ecTb
nocnenoBaTesIbHO OTCbIJIaeM BCE 3aNnUCK U3 Hawero cnucka. ObpaTnm ewé BHUMaHME Ha

encodeString n3 Codec.Binary.UTF8.String, koTopasa kogupyeT cTpoky B UTF-8.

P07 ?7? ?27?277°7°7?7? (
?7?°7°7?7?7?7?7?7 template engine)

Hannwem Halwy ManeHbKy GyHKLUIO ddopMaTUpoBaHus no wabnoHy. MNycTb, 4ONyCcTUM, BCe
napameTpsbl WabnoHa 6yayT npeacTaBieHbl Kak «%napameTp%», a cneucumBon «%» byaeTt
npeactaBfieH B WabnoHe Kak «%%». MapameTpbl 6yaeT nepenaBaTb acCOUMATUBHBLIM CIUCKOM, a

wabnoH — CTpOHKOVI. Ha Bbixogoe — CTpPO4Ka C noacCrtaBJiIieHHbIMA B wabnoH NMnapaMeTpaMn:

renderTemplate [] = []
renderTemplate alist s =
let (b,t,a) = s =~ "%[a-z0-9]*%" :: (String,String,String)

tagval t

|

|
o°
o°

Il

" = Just "%"
| otherwise = let inner = take (length t - 2) $ drop 1 t
in Tlookup inner alist
val = tagval t
in if isJust val
then b ++ (fromJust val) ++ renderTemplate alist a

else b ++ t ++ renderTemplate alist a

OyHKLMSA hopMaTUPOBaHUs coobuieHns no wabnoHy rotoBa. B Hel Mbl nociefoBaTeNIbHO
«pacKycbiBaemM» LWAabIoOH C MOMOLLbIO PEryNspPHbIX BbIPAaXXEHU Ha «TEKCT-A0», «Ter» N «TeKCT-
nocne». MoactaeBnsaeM Ha MecTo «Tera» (t) 3Ha4yeHue CooTBETCTBYIOLWEro NnapamMmeTpa, ecsn ecTb,

nnu 6ykBasbHbIN «%>», eCnn Tar NycTon. Npoaosi>Kaem, NokKa He KOHYNTCS WabnoH.

O perynsipHbIX BblpaXkeHusax. Bkatoyaem nmnopTom



import Text.Regex.Posix ((=~))

Mocne 3Toro MoXkeM B 060N CTPOYKE UCKATb PEryaspHOE Bbipa)KeHUE: CTPOKA =~ BbIpa)KeHue ::
BO3BpallaeMblin TN PerynsapHblie Bbipa>keHns BeayT cebs no-pa3HOMY B 3aBUCMMOCTHU OT
BO3BpallaeMoro Tuna. MHe noka 4To npuroxkaatotca 6onblie Bcero aBa 13 HMX: Bool ansa
MPOBEPKN COOTBECTBUSA CTPOKU BbIPa>kKeHUIO N TPOMHOW KopTex (String,String,String),

pa3pe3atoLnii CTPOYKY Ha TPU YacTu.

DyHKLUMS hopMaTUPOBaHMS No wabnoHy rotoBa. OHa NpPocTo paboTaeT co CTpokKamu

(wabnoHamm) n accoumaTUBHLIMU CNUCKaMK (cioBapaMn). A rae e obewaHHasa renderltem?
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NTak, renderltem gosxkHa nosy4aTb WabnoH 1 3annucb 13 puha, a BO3BpallaTh CTPOYKY. BCE, 4To
nenaet 3Ta PyHKLUMA — NPOCTO AOCTAET HY>KHble NapaMeTpbl 3anNnucuK, NoMeLlaeT ux B
aCCOLUMATMBHbLIA CAMCOK U Bbi3biBaeT PYHKLUMIO (hopMaTnpoBaHma no wabnoHy renderTemplate. B

Bnae Koda 3TO BbIrNAOUT ropa3ao NoHATHeE:

renderItem :: String -> Item -> String

renderItem t i =

let title = ( fromJust . getItemTitle ) i
link = ( fromJust . getItemLink ) i
summary = ( takeSentences 5 . eatTags . fromJust . getItemSummary) i

tags = zip [ "title","link","text" ]
[ title, urlEncode link,summary ]

in renderTemplate tags t

HeTpuBunanbHa 34eCb TOJIbKO PYHKLMUS MOATOTOBKM TEKCTa coobLieHmsa (summary).

MNMOCKOJMIbKY A BECb TEKCT rnepechbiylaTb HE XO4Y, @ XO4Y TOJIbKO NepBble HECKOJIbKO NpeasioxXeHnn,
TO A BHa4ane npeobpasyto HTML B NpocTon TeKCT (B KOTOPOM ye HeT HTML-TaroB), a 3aTeM
npocTto 6epyto nepBblie NATb NPeasoXXeHnn. Takmm obpa3oM, MHe He HY>XKHO 3ab0TUTbCA O

npenosyixxeHnma 6y)J,yT rapaHTNPOBaHO 3aKOHYEHHbIMN.

CDyHKLI,I/IFI eatTags MCMNONb3YyET TOT Xe I'IpVIéM PEKYPCUBHOIO paCKyCbiBaHNA CTPOKW C NMOMOLLbLIO

perynspHbIX Bbipa>keHuit, 4To n renderTemplate:



eatTags []1 = []
eatTags s =
let (b,t,a) = s =~ "</?[*>]*/?>" :: (String,String,String)

in b ++ eatTags a

Bce HTML n XHTML Terun gosaxHbl ObiTb 3TON PYHKLNEN BbipEe3aHbl.

YnpaKHeHue: N3MeHUTb PYHKLUIO Tak, 4yTOObI TEr Bblpa3aJiCAa He beccnenHo, a 3aMeHsCS

copepXmnmbim ero aTTpubyTa alt.

Tenepb 0CTaNoCh NMLLb B3ATb NepBble N NpeasoXKeHnin. BosbMéM BHavasne o04HO:

takeSentence s =
let ends = ".?2!;"
(first,rest) = break (“elem’ ends) s
in if not (null rest)
then (first ++ [head rest],tail rest)

else (first,[])

TyT A 0bowénca 6e3 perynsapHbIX Bblpa>keHnin, NPoCcTo 3af4aB CNMCOK pasgennTtenen (ends) u
pacKycCbiBasi CTPOKY MO CMMBOJ1Y N3 UX 4Ynucna (break ( elem ends)). Hanocnenok npncoennHso
pasgenuTenb, eC/iv OH eCTb, K «OTKYLLUEeHHOMY>» npeasioxeHuto (break npukpennseT ero K

«OCTaTKY»).
OcTanochb NUlb B3ATb MepBble N WTYK:
takeSentences n s

| n>0 = let (s',r) = takeSentence s

in s' ++ takeSentences (n-1) r

| otherwise "

Tenepb ntobas 3anncb MOXKET ObITb NPeACcTaB/eHa Tak, Kak Mbl 3aX0TM. O6GHOBSAEM CMUCOK
06paboTaHHbIX 3anuncer 3anucu noslyyeHsl, oTobpaHbl, 0THOPMATUPOBAHbLI, OTMNPABJIEHbI.
OCTasloCb TOJIbKO 0B6HOBUTL CMUCOK 06paboTaHHbIX. BHavane coxpaHum npenbiayLilyo Bepcuto

hanna (nepemMmeHoBaHMEM), @ MOTOM 3aMULLIEM Ha €ro MecTo HOBbIW CMNCOK:

renameFile sentfile (sentfile ++ "~")

writeFile sentfile $ unlines (sent ids ++ new ids)



34ecb ucnonb3oBaHa pyHKUMA renameFile n3 System.Directory.
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BoT Bpoae v BCE. MOXKHO BbI3blBaTb MOJYYUBLUNACA CKPUMT:
$ runhaskell Feed2Lj.hs URL-Bawero-éuga

MpoboBan noka Tonbko ¢ GHC, Ho, aymato, n ¢ Hugs nonxxHo paboTaTb. 1, KCTaTW, OCO3HaN, 4TO Y
MHTepnpeTaTopa Hugs ecTb BaxkHoe npenmyLlectBo nepen GHC: yctaHoBka GHC TAHeT 0Ko0J10
100 Mb, a Hugs — Bcero nopsagka 10 Mb. Tak 4To Kak pa3bepycb ¢ Hugs, byay cTapaTbCs

NMnpoBEPATb CBOU CKPUMTbI N Ha HéM.

B uesiom BnevyaTNeHNs oT onbiTa «HanucaTb Ha Xackene» 04eHb MoJIOXKUTESNbHbIE. BO-NnepBbIX,
OYeHb NMPUATHO, Korga yoaétcsa HanmcaTb NOJIE3HYI0 PYHKLMIO B OAHY-OBE CTPOYKUN. Bo-BTOpBLIX,
WHTEPECHO AyMaTb O NporpaMMe nHave, NucaTb bonee aeknapaTuBHO. B TpeTbuX, o4eHb
NMPUATHO, Koraa pa3 — u pabotaeT! (Hy 310 € ntobbIM A3bIKOM). B 4eTBEPTLIX, MHE HPABUTCS
«MaTeMaTUYHbIN» CUMHTAKCUC XacKens, OH, M0-MOEMY, O4YeHb BblpasuTesieH. [loHavany, noka He
3HAKOMO, KOHEYHO A0JIF0 U HEMPUBbLIYHO, HO KOrfda BXOAWLLb BO BKYC, MOJly4aeTcs ObicTpee u

ner4ye.

Kpome, NOHATHO, ryrna, 6onbwon nogmoron sensetcsa Hoogle. CoobweHna GHC goBonbHO
noapobHble N NOHATHbIE (pa3bupaTb oWNOKN C++-KOMMUAATOPOB MPO WabnoHblI ropa3ao
TpyaHee). PagyeT, 4To y>XKe cenyvac konnekums 6ubnmotek BecbMa 6boraTta (Ka)keTcsi, ConocTaBmma
c Habopom BubnumoTek Python B To BpeMs, Korga s C HAM BnepBblie no3HakoMunacs). C yHUKonom,

OMNATb XK€, HNKaKnx r|p06neM.

ECTb 1 BCAKME «HO»: HO B KOAE APYrux Jlofen MHe eLlwé fasieko He BCE MOHATHO, HO NMXaTb BBOA-
BbIBOA B Nt0BYI0 TOYKY Kofa B Xackesnie Hey[obHO 1M He HY>XXHO (CAenaHO HaMepeHHo, ANA OTNaaKK
cny>XuT trace n3 Debug.Trace), HO NpeACTaBUTb NOPALOK JIEHUBbIX BbIHNCIEHUIA HE BCEraa Nierko,
HO OOKYMeHTupoBaHbl 6ubnnoTekn B Hackage BecbMa NakKOHMYHO (CTPOro, No Aesy, HO He Tak
[0X004MBO N 04EBUAHO AN HOBUYKOB, Kak, Hanpumep B Python), HO cabal Ao cux nop HeT HK B

Debian, Hu B Ubuntu.

Ho BCé paBHO, MHe MoHpaBWaoCL. byay pan 3aMedyaHusaM 1 Bornpocam. YBepeH, 4To-TO MOXXHO

OblN0 HanucaTb ny4quwe (Kopoqe, NMOHATHEE " Bblpa3I/ITeJ'IbHee). YT1o-TO, HaBepHOoe, 3abbin



00 BACHUTD.



