Ecnn Bbl BUAUTE YTO-TO HEOObIYHOE, MPOCTO coobLLMTE MHe.
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Cooep>XaHue

Tak Kak Bbl TOJIbKO HaYyMHaeTe nsy4aTb Haskell nnm 6opbba BbISCHUTb Kak COBMECTUTb TO 4TO Bbl
N3YyYnN C MPaKTUKOM HAaNNUCaHMs NPOrpaMMoN peasibHOro M1upa, Uan Oa)ke 3akonaTbCs elle
Janblie B PYHKLMOHaIbHOE NMPorpaMMmnpoBaHmMeE BO BCE €€ yrJibl 3KOCUCTEMbI, Mbl BCe 3HaeT 601b
OTHasHUSA, KOr4a ryrinb Ky4Ym 330TePUYECKMX NAEN O KOTOPbIX Mbl HE C/bILWAN, OTYASIHHbIE
NONbITKN COEANHUTL OTAENIbHblE KYHYOCKM U NOHATb Haskell 3 ManeHbKMX KyCco4KoB MHopMaLmn

pa3bpOCaHHbIX MO BCEMY UHTEPHETY.

Mpobupasck yepes bymarm HEMNOCTUXKUMbIX U3YHEHUN, YHEPE3IMEPHO NMeaaTUYHbIe BOMPOCH! Ha
StackOverlow 1 obwmnpHble 610r NocThbl, 6OPACL 3a 3TY UCKPY, 3@ MOMEHT Korga "ara" u Bcé

BCTAéT Ha MeCTO. 3BYYUT 3HAKOMO?

Hu4ero n3 aToro TyT Bbl He BCTpeTuTe. TyT, B 3TOM 6110Ke, rae Bbl HangeTe He B3A0PHbIX
obbvacHeHun ngen Haskell, HanncaHbIX NPOCTbIM @aHMIMACKUM, CBA3@HHbLIM C peasibHbIM MUPOM
NporpamMmMmUpoBaHns ANa KOTOPbIX Bbl ByaeTe nx ncnosb3oBaTb. HM cyMmawepluen matemMaTuKKy, H
NPOHM3aHHOW (hopMaIM3MOM NJaaBuTeNen MO3roB, KOTOPbIE TOJIbKO YYeHble CMOCOOHbI MOHATD.

Haskell o6bacHseTca onsa npocTbiX paboTHMKOB.

3By‘-IVIT He noxo? OT/INYHO, norpy>xxaemcs. Hun>xe HeCKoONbKO CTaTen ass Havana.

[TpuMmeHeHne Haskell K
peaJibHbIM Npobnemam

Y>xacHo npocTon Beb cTek Ha Haskell
e Kakyto TnnobesonacHyto 6ubnmoteky 6a3bl AaHHbIX Bbl 4O/IKHbI NCMNOJIb30BaTb?

e Bely KoTopble A0/IKEH NPONTU UHXeHep Koraa nsy4vaet Haskell

3aga4yuv onsg NoOHUMaHUS JINH3bI



ba30Bble ngeun

nOﬂy‘-IEHVIe MOHa/Abl COCTOAHNA N3 N3XOOHbLIX MPUHLUWNMOB

Mony4yeHne MoHadbl YHTEHUSA U3 U3XOLHbIX MPUHLNMOB

I'IonyHeHme MOHaAbl 3aNUCn N3 N3XOOHbIX NMPUHLWNMNOB

Kak nenaTtb 6a30BbI 0TN0B OWLIMOOK 1 nornposaHue B Haskell

Ha4vynmHaowmnm ypoBeHb
Haskell

e Bbl y>xe yMHbl 4T06bl NncaTb Ha Haskell

e [lyTb onbiTa Haskell

dunnocopuns
BbICOKOYPOBHEro Am3amnHa

Kak Haskell npenaeT Bally XW3Hb npoLie?

Pa3pelwnTb Henb3s 3aNpeTuTb: Kak CNpoeKTMpoBaTb NporpamMmmy Haskell

MonpobyeM paclUMpPeHHbIE LTYKU-OPOKN

Cnuncok ctaten Haskell o xopowwem gnsanmHe, XOpoLIEM TeCTUPOBaHUMN.
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Y>XacHo rnpocTtoun Beb cTtek
Ha Haskell

B Haskell ecTb 60nbLLOK BIOOP pacnpoCTPaHHEHHbIX BUBNMOTEK O/ BCEX MPOCTbIX HY>XA, OT
NlormpoBaHmsa gocTyna B 6a3y AaHHbIX OO0 MapLUpyTU3auum n nogbema Beb-cepeepa. Bceraa
xopoLo nmeTb ceobony Bbibopa, HO €C/n Bbl MPOCTO HAaYMHAETE, KOJIMYECTBO PELUEHUA MOXKET
CUNBbHO MeLwawTb. MoXXeT 6bITb Bbl Aa)Ke elle He YBEPEHbI, YTO Bbl CNOCOOHbLI MOHATbL BakHOe
pa3nanyHne mexay BbibopaMu. Bam HY>KHO caenaTbh 3anpoc B 64. BaM Hy>XHbl rapaHTUPOBaHMe
CTporne nMeHa KosoHKM n rnybokoe SQL BCcTpanBaHMe KOoTopoe Squeal gaet Bam, Uan Bbl
BO3MOXKHO MpeanoyTeTe 0OTHOCUTENbHYO NpPocToTy uam Opaleye ¢ TunobesonacHocTbio? Nnn,
MOXXET. Jlydlle NCnoJsib3oBaTb postgresql-simple n octaBuTb BCE npowe-npocToro? Nam 4To HacyeT

ncnonb3oBaHua Selda? Nnu 4To Ha cyeT....

B0O3MOXXHOCTb NMOKa3aTb YTO BaM HE HY>XHO NMPOBOANTb YacCbl HACKOJ/IbKO Ball CTEK KPYT, - 3TO
BO3MOXXHOCTb Hay4YUTbCS camoMy. 9 Hanucan npumep Beb-NpuoXKeHns NCNoNb3YLWWA caMble
NpocTble GUBINOTEKM, KOTOPbIE A CMOI HAWTU. EC/in Bbl HE YBEPEHHBI, KaK CTPOUTL peasibHoe
npunoxxeHune Ha Haskell, noyemy 6bl He Ha4yaTb € 3TOro? 1 yMbILLJIEHHO MOCTapPasica COCTaBUTb

KoOoBy 6a3y MakCcMMasibHO MPOCTOWN.

Mpongémcsa no bubnnoTekam KoTopble A BbIOpaa 1 4TO Bbl OO/DKHbBI 0XKNAATb OT HUX, HY N MOHATb

4YTO 3TO 3a NPUJIOXKEHE.

XOpoLlUOo, YTO Xe Takoe 3TO
Balle Beb-npunoxeeHne?

ITO CaWT, rae nosab3oBaTenu MOIryT CO34aTb TaIZMepr n 3annmckn.



Hanpupmep, O4AVH N3 MPUMEPOB NCMOJIb30BaHMUSA MOXXET ObiTb FOTOBKa: KOMY-TO HY>XHO HaCTPOWKM
pas/inyHble TanMepbl 419 0TC/IeXMBAHUA Nporpecca pasJ/IMYHbIX peareHToB, NN COCTaBUTb
3aMeTKM O Bellax 0 KOTopbiX HeobxoanMmo 6eCnoOKONTbLCSA, BELLN KOTOPbIe MOrYT ObITb yy4lleHbl B
cnenylowmn pas noBTopsa peuenT. [lpyron BapmaHT MoxeT bbiTb urpa MOBA, kak LoL nnun Dota2,
rOe MOXHO OTKPbITb CTPAHMYKY BO BTOPOM MOHUTOPE OJ19 OCJ/IeXXMBaHUA KYJILAYHOB, a TaK Xe

3afnncn 0 TOM KaK NPOTUBOCTOATbL MPOTUBHNKaM N NX KyJ1lJayHaM BO BpeMs OnTBHLI.

+ Timer + Mote

TF UltLv1 180s| Start timer X

don't push out sidelanes too far X

daBanTe g NoKaxy:

e Ceccum, NoNb30oBaTENN A0JIKHbI UMETb BO3MOXXHOCTb 0OHOBUTL CTpaHuLy, WiN YATK U
BEPHYTbCSH, @ 2JIEMEHTbI JOJ/KHA BCE eLle oCTaBaTbCA.

e [OCTOSAHCTBO U A0CTYN K 6a3e AaHHbIX, HAM HY>XHO XPaHUTb TalMepbl 1 3anMnUcKn ons
Ka)X4oro rnoJsib3oBaTtens. Elwle TOHKOCTb, 3TO TaMepbl OO/KHbI 3paHUTb OCTaBLUECS
BpeMs. (4To ecnm 370 30 MUHYTHbIN TaMep, a NoJib30BaTe b C/Iy4alHO 3aKpPbi
BKJ1agKy?)

e HacTpolika Bo BpeMs paboTbl, TaK KakK Mbl HE MOXKEM XapAKoOUTb MHGOPMaL IO O
noakatyeHnn K 6.

e JlornpoBaHue. Camo-cobon pasymetolieecs ons Beb-npnao>KeHus.

NcXoOHbIN KOO MPUIOXKEHUS.

YT0 3TO 33 b nmotTekun?


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

MapwpyTn3laumsa seb-ceepepa:
Spock

Spock - n3-3a NpocToThl NCNONb30BaHMA. Ecnn Bbl Korga-nnbo nonb3oBanum Sinatra Ruby, Spock

0o/mKeH bbiTb 04eHb MoxoX. OH Tak XKe naeTb ¢ 06paboTkon ceccum U3 KOPobkKn, 4YTO OYEeHb

3[10pOBO.

Onsa npuMmepa, onpenennm CepBep C HECKOJIbKMMU MapLlupyTamum gna obpatHon otnpaBkn HTML n

Json MOXXeT BbIrNaaAnTb ceayrwmm obpasom:
{-# 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 1)
where users :: [String]
users = ["bob", "alice"]

HocTyn K ba3e OaHHbIX:
postgresqgl-simple


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

postgresgl-simple - npocTo no3sonseT BaM 3anycTuTb SQL 3anpoc K Ballei 6a3e AaHHbIX, C

MWHNMYMOM OOMOJIHNTEJIbHbLIX N3JTNLLECTB, TaKNX KaK 3alllnTa NpoTmB injection-aTTaK. OH npocCTo

OenaeT, 4TO BaM HY>XXHO, He 6osnbLue.
{-# 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

HacTpounku: configurator

configurator YnTaeT KOHUrypaLnoHHble haniibl M NAPCUT UX B TUMbI AaHHbIX Haskell. HemHoro
6onbwe 4em NpocTo 0bblYHAA YMTasKa PansioM KOHUra. MeeT HECKOJIbKO TPIOKOB B pyKaBe.
KoHurypaunmoHHblie aTpnbyTbl MOTryT ObiTb BOXXEHHBLIMU AN TPYNNUPOBKU, TaK Xe

KOH(UrypaTop npenoctaBnseT ObICTPYO nepesarpysky npu U3MEHEeHUN HaCcTPOEeK KOHGUra, ecam

3TO HY>XHO.

[TpumMep KoHUr hanna.

app_name = "The Whispering Fog"

db {
pool {
stripes = 4

resource ttl = 300

}
username = "pallas"
password = "thefalloflatinium"

dbname = "italy"


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

{-# LANGUAGE OverloadedStrings #-}

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
dbname

, connectDatabase

}
pure $ MyAppConfig

{ appName = name
, appDBConnection = conn

}

JlornposaHue: fast-logger

fast-logger - npenocTtaBnseT pasyMHO NPOCTOE B UCMOb30BaHNM CPeACTBO NornposaHms. B
npumepe Beb NpUIoXKEHNS s MPOCTO NCMOJIb3YI0 AN4 BbiBOAA stderr, HO 'y BubnnoTekn ectb
BO3MOXXHOCTb AJ18 IOrMPOBaHUSA B halifibl B TOM Yucne. Tak Kak eCTb MHOXKEeCTBO TUMOB, B
6ONbLWMHCTBE Bbl 3aX0TUTE OonpeaenTb PYHKLNN-MOMOLHUKN KOTOPbIE MPOCTO NPUHUMAOT

LoggerSet K coobLieHMe KOTOPOEe HY>XXHO 3anuncaTb.


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

import System.Log.FastLogger as Log

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

[[eHepauuna HTML: blaze-html

Tak Kak y Hac He bygeT 6onbworo konnyectesa HTML, KoTopoe HYy>XHO ByaeT reHepunpoBaTh B

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

9TO eCTeCTBEHHO NPOCTO Mesikoe BCTpamBaHme HTML B Haskell DSL. Ecnu Bbl MOXKeTe HanmcaTb

HTML, Bbl y)Ke 3HaeTe Kak ucnosib3oBaTb bubnnorteky.
{-# 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" $ ""


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

dashboardBytes :: ByteString
dashboardBytes = HTML.renderHtml dashboardHTML

Cbopka n dpoTteHTO: make + npm

Ha pa, 310 He 6ubnmnotekn. Ho BCE XXe, HaM HY>XHO 4YTO-TO NoxoXkee Ha JavaScript ppoHTeHa, Tak

Kak TaliMepbl O0JXXHbl 0OHOBNSTLCA B peasibHOM BpeMeHu. Webpack co3pnaeT JS nakeT, B TO BpeMs

Kak Make cobupaeT pe3ynbTaT NPUSIOXKEHUS.

S He xo4y 06 a3TOM MHOro roBOpUTb. ECTb MHO)X@CTBO UCTOYHUKOB MPO NCMOJIb30BaHNE N TOr0 U

NPYyroro NUHCTPYMEHTa.

MHe HY>XHO 3TO
NCMNOJ<Ib30BATb?

HeT, KOHe4HO e HeT. Ecnn Bbl uccnepyete Haskell nsHav4yanbHO, TO BaM BO3MOXXHO MHTepecHo. He
NO3BOJIANTE MHE BacC yAep»XaTb UM AUKTOBAaTb YTO Bbl AO/DKHbI AeNaTb. [oka 3TO NpuaoXxeHune
paboTaeT, MHOrMe 4YaCTu €ero MoryT CHMTaTbCa HEMAMOMATUYECKMMIM ONna npon3soacTea Haskell.
Ons npuMmepa, MHOXKECTBO XaCKeNnsaT, ckopen Bcero, byayT ncnonb3oBaTb Servant BMECTO Spock
Oonda cosgaHma APl Todek gocTtyna. EC/im Bbl 3anHTEpecoBasiuCh elle 4eM-TOo, TO LOJIKHbI

c/iefoBaTh AalibLlue.

CymnTtanTte 3T 6GUBGNNOTEKM 1 3TO NPUIOXKEHNE KaK TOYKY OTCYETA. A NpoLly Bac MCNOJIb30BaTb
3TOT KO KakK BO3MOXXHOCTb U3Yy4YUTb M MOHATb Kak 1 4TO paboTaeT, 3aTeM Ha4YaTb MacTepUThb.
OpfHa 13 npekpacHenwnx sewen npo Haskell 3To To, HaCKO/IbKO NPOCTO NepepabaTbiBaTb NN
obHoBNATCA 6e3 npobsiem 4TO-TO csioMaTh. Kak TOIbKO Bbl CAeslaeTe 3TO NPUIoXKeHne, noyemy 6ol
He 3aMeHUTb 4YacTu Ha bonee NHTepecHble BUBANOTEKN KOTOpble AalOT BaM BoJsiblUe FrapaHTUN. Kak

MyCTb NOCTEMEHHOro n3y4veHus 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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Kakyto TunobesonacHylto
bubnnoteky 6asbl JaHHbIX
Bbl JOJIXKHblI NCMOJIb30BaTb?

Beam unnu Squeal: 4to nyywe? Nnu MmoxkeT 6biTb Bbl C/biLLIaAN MPO OT/INYHYIO WTYKY Selda nnn

Opaleye. MHOXXeCTBO MHEHUI, pedKne PyKOBOACTBA.

YT100bl OTBETUTHL Ha BOMPOC, A B34J1 7 nonyndapHbIX onbnmnoTtek ansa 6a3bl AaHHbIX U peasin3oBall

OLVH U TOT >Xe NPOEKT, Ha Ka)X40WN N3 HUX.
YYacTHUKM:

« Beam
e Opaleye

e Squeal

e Persistent + Esqueleto
e Hasql

e Groundhog

e Selda

[To4eMbl Mbl UCMOJIb3YEM 3T
bnbnnotekn?

BrnoJsiHe BO3MOX>XHO, 4TO Bbl Kak U A carmtTmpoBajinCb Ha npemmyLlecTtBa CTpOFOI7I Tunmsaynm 4Tobsbl

3HaTb, 4TObbI NMUCaTh NPUJIOXKEHNA J'Iy‘-ILIJe.(EC)'II/I HeT, TO Ha AaHHbIA MOMEHT 6y)1eM CYMTaTb Tak)


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

Balue npunoxxeHue, gonycTmum, TpebyeT BO3MOXXHOCTb XPaHUTb AaHHble MOCTOSSHHO. Bbl MoXxeTe
MCNONb30BaTb postgresql-simple OJ1s1 YEro yrogHo, HO eCTb HEBOJbLLOE CMYLLEHNE B TOM, 4YTO
npuaeTcs nNnucaTb YMCcTble SQL 3anpockl, N HAAEATCSA YTO OHM paboTaloT B A3blKE KOTOPbIA X04eT

nenatb 6onbLue.

Ho K cyaTCblo, eCTb MHOXECTBO BO3MOXKHOCTeln Haskell akocnctembl ansa tunobesonacHbix SQL
3anpocoB. Bbl MoxeTe ybeanTbCs, 4TO Bbl He 3abbiM BbIIKIOYUTb CTOMOLbI B Ball BbIBOA, UK
MoYYnUTb UX B HEMPABWUIbHOM Nopsake. Bbl MOXKeTe farke Nepencnon3oBaTh 3anpochl ErKo,
CoYMHasna nx Hanpsamyto B Haskell, 3aTem co3gaBas NpoCThbie 3anMpochkl 418 OTNpPaBkKn Ha 6akeHa a6.
Bcé c npoBepkon TUMOB NoOMoOraeT BaM, ybexxaascCb 4TO Bbl HE CO34a/IM HEMPABUJIbHbIN 3aNpocC U

Bbl3BaJln OLIJI/I6Ky BbIMOJIHEHUNA.

YTo nencrtaBaneT n3 cebs
MPOEeKT B npumepe?

Mbl co3paem 63keHa ans Beb-canta ans npodeccuoHanbHOro kunnepa. MNpeactasmm Fiverr nnm
Upwork, TonbKo rge nnataTt 3a yoOMncTeo. Y kaxxaoro kannanepa ectb obpaboTymk(oanH
o0bpaboTynk moxeT obpabaTbiBaTb HECKOJIbKO KIWUIEPOB), U KUAep npecnenyeT "oTtMeTkn". Kak
TONIbKO paboTa BbINOJSIHEHA, KWUJIJIEp OTMEYaeT Luenun Kak "yaaneHHble". Mbl cMogenmpyemMm, Kak 3To

oyneT B 6a3e gaHHbIX. lobaBneHHas CyLWHOCTb erased marks BOBCE He ydasseT 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 - 370 monbiTKa pewnTb npobnembl TUNno-6e3onacHocTn SQL coBMecTUM € abCoOMOTHBIM
nrHopmpoBaHueM B6akeHga. Cnocob ¢ KOTOpbIM 3TO MOJsy4YaeTcsa pewwaeTca gobaBneHnem Tmna
napamMeTpa B KaXKAabll 3anpoc onsa 63keHaa 1 MMeeT MHO>XKEeCTBO TUMOB KJ1aCCOB 4YTO onpeneneHuns
pyHKUMOHaNbLHOCTN. K COXKaneHnto, OH ycTapes, o4eHb BbiCTpo, 0CO6EeHHO KOrga BaM HY>KHO
NCMNONb30BaTb TUMbI KJTACCOB C MMeHaMu Bpoae HasSqlEqualityCheck backend - Int64 and
BeamSqlTO71Backend backend , Tak Kak 60r 3anpewaeT BaM UCMOJb30BaTb BIGINT .(A BaM Hy>XHO obe

B OQHOM 3amnpoce, Mexxnay npo4nm)

9T0 MO>XHO 060NTKN MPOCTbIM NTHOPUNPOBaHEM bekeHOa UesIMKOM 1 YKa3aTb OI'Ipe)J,eJ'IeHHbI|7|
63KeHA B KaXK40oM 3arnpoce, HO Aa>Xe TorAda Tun Balwlero 3arnpoca 6yp,eT Ky4Yen HEMOCTUXKUMBbIX

QExpr, QAgg, W YTO TaM ellle eCTb U3 NapaMeTpPoB AJ1A 3anpoca onpenesneHs obbema.

Korga Bbl npowwiv 3To BCE, cobpKa 1 co3faHue 3anpocoB B Beam [0BOJIbHO MPUATHbI, MOA3aMpoChl
MOryT OblTb NEPEenCnosib30BaHHbl 4OCTATOYHO JIErKO UCMOJIb3Yys CYLHOCTU Beam MOHafd ANS 3TUX
3anpocoB, o6beanHeHnn B 04HY CTPOKY. JlIerko onpenennTb 3anpocChbl KOTOPbIe BO3BPaLLAOT K

3TOMY elle N KOPTOEXWN, 6e3 HagobHOCTKN onpeneneHnda HoOBbIX TUMOB. 3710 MOTOMY 4YTO TWUMbl Beam



MPOTUBHbLI. Bam HY>XHO 06xXOnTb BCE 3TV NCEBOOHUMbI N CEMbU YMHbIX TUMOB HO B TOXKE BpeEMA... K

yeMmy IntepexxnBaHusa, Korga apyrue 6ubnnotekn aenatoT BCE ToXKe caMoe H6e3 KoCTbinen?

Ewle o4HW KpaCHbIN hnar - HeT NPOCTOro NyTUT MOJIYYMUTb ONpenesieHHbIX CTPOK, MO3TOMY HY>XHO
SIBHO cOBMpaTb U rpynnMpoBaTb BCe TONOLbI, YTO BaM HY>XKHbl. Beam OYE€Hb MOXO0XX Ha He
NPaBUOJIbHBIA TUMN SUM, MO KpallHen mepe B Postgres, OH He NPaBUIbHO MEHSIET TUMa KOJIOHOK.
Ons npumepa, B Postgres 06xo4 no BIGINIT KOJIOHKE BblAACT pe3ysibaT NUMERIC , HO B CTpaHe
Beam €C/IM Y Ballero TUMa AaHHbIX aTpUbyT Int64 , TO OH BCE paBHO NOCTAPAETCA BblAATh BaM

Int64 , YTO CTAHOBUTCS OLLUNOKONM BbINOJIHEHUS.

B ntobom cnyyae s He Mory pekomeHAoBaTb Beam , OH CJIULIKOM MpuBepensnB.

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 pa3paboTaHHasa ans Postgres. 13 kopobku, 3TO pelieHne «npocTo

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

HanucaHue 3anpocos paboTaeT. Co3aaHue 3anpocos paboTaeT. Tunbl (OTHOCKUTENLHO) NPOCTLIE 1

C HUMW Nnerko pa6OTaTb.

FnaBHoe oTanyme mexay Opaleye n gpyrumm 6mubnmotekamm 3To cnocob onpeaeneHns CXeMsl
Tabnuubl. Bce onpeneneHns cxem BbIMOJHAIOTCSA Ha YPOBHE onpeaeneHnin, Takum obpasom, vaule
BCEro He 3aBUCAT OT CaMOro Tuna AoMeHa. 9TO CBA3aHO CO CocoboM HacTpPOMKM(MCnonbL3yeTcs
product-profunctros), Bbl MoXeTe sierko abctparnposaTb 06LimMe cTonbubl. Ha npumep: s
NCMoNb30Bas 3TO YTOobbl abcTparnpoBaTb onpeneneHns created at N updated at BpeMeHHble
oTMeTKK. anblie, Opaleye, Noka3biBaeT OT/INYNA MEXAY BPEMEHEM 3aMNNCU N BPEMEHEM YTEHUS
OaHHbIX, HY 4YTO X, 3TO MPOCTO, CKa>XkKeM, A/ onpeaesieHHbIX KOJIOHOK Hesb3s MncaTb C MOMOLLb

insert/updates (Kak BblJ10 CKa3aHO Bbille C OTMeTKaMn BPEMEHMU).

Tak Kak npowsble Bepcun Opaleye nmeeTt npobnemsbl € NpaBuUbHbIM TUMOM arperaTtopa K Nnpumepy
sums , 4TO KacaeTcs Opaleye Bepcun 0.6.7006.1, 6ubnnoTeka nmeeT yaydLLEHYO0 QYHKLNIO ANS
o6bpaboTkn. BoobaBok, Tenepb BO3MOXXHO UCM0JIb30BaTb 6MBANOTEKY LLENMKOM C MOMOLLb
NHTepgenca MoOHaabl BMECTO CCbIJIOK, n3beras neperpysku no3HaHMs, KOTOPLIA B NPOLUIOM Bbin
Heobxoaum. OOHO N3 MPENATCTBMN KOTOpoe Heobxoammo ByaeT n3y4nTb 3TO product-profunctors
ncnonb3ytoTcda Besge. OgHaAaKO MOXXKHO Nerko obonTmnchk 6e3 rnybokoro 3HaHUA 3TonM TeMbl. Hy>XHO

MnpocCTOo nobaBnTb p2 1N p3 Be3de rae BaM roBOpuUT OOKYMEHTaUUS.

B KOHUE KOHLIOB Opaleye MpPOCTO paboTaeT, U 3TO MO JINYHLIA COBET. B HE eCTb HEMHOIO
abcTpakTHada KpuBas N3y4eHUs HO TO daeT BaM obume BO3MOXKHOCTU U KOMBMHUpPOBaHME HYacTen

Ballleil 3anpoCcoB, 3TO MOE NNYHbIA haBopuUT cpean DB 6ubnNoTek KOTopble 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 BcTpanBaHmne SQL B
camoM Haskell. MosToMy OH ropasao 6amxxe K HanmcaHuto peasbHoro SQL 3anpoca, n He NbiTaeTcs
obacTparmpoBaTbCs OT 3TOro, 4Tobbl Bawm SQL kntoveBble cnoBa bbbl B HYHOM MeCTe B BalleMm

3arnpoce.

OTa XKeCTOKOCTb AeflaeT Ucnosib3oBaHne Squeal 6oe3HEHHbIM, Tak Kak UCMoJib3yeTcs
cobnogeHne TUNoB, HanpuMmep. Bbl AenaeTe WHERE nocsie Tabnuubl KOTOPYHo Bbl 06beanHseTe u3

NPUHECEHHOr o B paMKax. Tak Kak Squeal ncnosb3yeT YACTYHO KOMOMHATOPHOHME NMPUMEHEHME,



BMeCTO CTpeJ'IO‘-IHOIZ NN MOHaOHOW Yy Apyrumx 6nbnnoTek, ncnonb3oBaHMe CTaHOBUTCS
yNnpa>XHeEHNEM XOHIMJINPOBaHNA BJIOXKEHHbLIX CKOBOK 1 MOCTOSIHHOI O NpbifraHNAa Mexxay

Pa3/IMYHbIMN YPOBHSAMM BJIOXKHENN. YeCTHO rOBOpPS, OLLYLLAEeTCs KakK Ky4a.

Squeal Tak ke ncnonb3yeT OverLoadedLabels O BbiGOpa KOJIOHOK U Tabnuu, 1 naeT gaxe
Janblie YeM BCE YTO eCTb B 3TOM CMUCKE, OH MPOCUT HE TOJIbKO BBECTU Ballly KOJIOHKY, HO TaK e
MNPOCUT OTC/IEXKMBATb KaKoe Ha3BaHMWe Bbl MCMOb30BaNM A8 KaXK A0 KOJIOHKK. Kakas,
BOCXUTUTESNIbHAA, HO TaK )Xe 0YeHb pa3fipa)kKaeT Koraa co3jaHue noas3anpoca B APYroM 1 B 3TOM

cny4vyae HeobxoaMMo SIBHO nepeBbibpaTh pe3yibTaThl NOA3anpoca NCMNOob3ysa TOXKE CaMoe NMS.

9Ta HAaCTPOMYMBOCTb B Ha3BaHUM CTONIBLIOB BeAeT K MHOXKECTBY npobaem B ToM yncne. Cnocob
KOTOPbIM Bbl BO3BpaLlaeTe 06beKThbl BallMxX TUMOB AOMEHOB 3TO ABHOe UMA cTonbua 3anpoca
TaKOro »Ke Kak CBOMCTBO BalLUero Tuna AaHHbIX NMpu ncnosib3oBaHum SQL 3anpoca AS . HeT
BO3MO>XHOCTM MPOCTO onpefennTb OTBECTBEHHOCTb OAUH pa3 1 3abblTb, YTO 3HAYUT, 4TO Aaxe
€CJ/I1 Bbl NPOCTO BblibMpaeTe BCe CyLWHOCTM U3 04HOM Tabanubl, BaM HY>KHO AIBHO NepeHas3BaTb BCe
KOJIOHKM. KpacoTa! XoTuTe nonyyYnTb AN KOHKPETHOro C/lyYas KOpTeX AaHHbIX N3 6bICTporo
3anpoca? 3BUHUTE, Hesb35 TakK, KOPTEX HE MMeeT Ha3blBaHbIX NOJIeN, KaK Bbl MOXXeTe Ha3BaTb
BalUy KOJIOHKY MpaBuUabHO? Ha gene, Ka>kAbl pa3 Korga Bbl XOTUTE BEPHYTb AaHHble U3 HOBOW
hopMbI, BaM HY>KHO onpenennTb NOJIHOCTbIO HOBbIN TUM AaHHbIX A1 3TOror N nepeHacsiefoBaTb

cneunanbHble TUMbI KJTaCCOB Squeal.

Moka paboTan c Squeal, 4yyBcTBOBaN cebs OyATO 1 HE OCTaHABAMBAJICS CNOTKATbCA. TN 3anpocoB
Squeal nmeeT TN NapamMeTpoB A58 060UX 3arNpPoCcoB BXOAALLNX\MCXOAALWMNX, HO OHMN HEe MOX0XKM Ha
BO3MO>XHOCTb NMepefaTbh UX KakK NapaMeTpbl no3anpoca? No3ToMy BaM HY>XHO 3aKOHYUTb NPOCTO
KOMMPOBaTb KOAOB 3anpocoB. IHOraa Ncnosib30BaTh N0A3anpoChkl MPOCTO... KOTOPbIE Bbi3bIBAOT
oWmnOKY BbINOJIHEHNSI HEMOHSATHO MOYEMY, JaXKe HECMOTPS Ha NPOBEPKY TUMOB. A HaZeCh Bbl HE
Korga He owmnbeTechb B HAa3BaHUN KOJIOHKW, Uy Squeal KUHeT BaM B MOPE HernoCTUXMMbIX oLNBOoK

TWUMNOB.

KTome Bcero, Squeal ycneweH B Ka4eCcTBe MHCTPYMeHTa BCTpamBaHua SQL B Haskell, Ho npourpan

B BO3MOXXHOCTU onuncaTb obwime SQL wabnoHbl 6€3 cepbe3HbiX NOCNeaACcTBUA. He peKoMeHayto.

latestHits :: Query Schema () HitInfo
latestHits = select
(#minid ! #hitman_id “as’ #hiHitmanID :* #minid ! #mark id “as® #hiMarkID)

( from ((subquery ((select



( #em ! #hitman id
¥ #em ! #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_ (A1l (#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 - 3To nerkun ypoBeHb A5 nponsseneHns npoctbix CRUD onepauwnin. Esqueleto - SQL
DSL Hapn Persistent, nobaBntosLwmin BO3SMOXXHOCTb AeNnaTb obbennHeHus n 6onee cnoXxHble

3anpochl.

MHoro rosopuTb Npo Persistent He Bygem, Tak Kak bubnmoteka NpoCTo NpenoCcTaBAAET C/I0N,
[aBanTe roBopuTb 0 Esqueleto. Esqueleto 3Ha4MT BbITb 04E€Hb NIErKMM S3bIKOM 3anpoca, B ToXe
BpeMs NpefoCcTaBsATb 4OCTAaTOYHO MOLLHOCTW BbINOJIHATE OXKMUAaeMble BELW M OT BCAKMX XOPOLLO
HanmncaHHbIX Haskell 6ubanoTek, Kak HeKOTOpble TUMbl 6&€30MaCHOCTN N HEMHOIO

KOMMO3NLUMNOHHOCTN.

Ons MeHsa, 04HAKO, S HalLen 4TO 3TOT (POKYC Ha NMPOCTbIX MHTEepdENncax 3anpocoB caenan
6nbnnoTeky Takom, 4TO oHa TpebyeT CTOJIbKO XKe MEHTa/IbHOMN SHEPIrKN, CKOJIbKO HanmcaHue
npocToro sql 3aanpoca, ecnm He 6onble. BeirnsagnT 3TO Kak NOA NyTU NPUMEHEHUS, rae eCcTb
HEKOTOpas NpoBepKa 3anpoCcoB, YTO Bbl MULLINTE KOTOPas MMeeT CMbIC. HO Bubnnotekn Bce ewle

TpebyeT 0OTBECTBEHHOCTb NMNCAaTb CMHTAKCUYECKN BEPHO U NMPaBUJIbHO ChOPMUPOBAHHbLIE 3aMpocChl.

Ha npumep: Baw 3anpoc byaeT WacTAMBO KOMMUAMPOBATLCS 6e3 npeaynpexxaeHnin Ho
reHepupoBaTb CMHTAKCUYECKN HEBEPHbIe 3anpockl SQL BO BEPMS UCMOSIHEHUS ecnn Bbl 3abblin ON
B BaweM obbeanHeHun. NUnm c4acTAnMBO NafaTb BO BPEMS BbIMOJIHEHMSI KOrAa Bbl NbiTaeTech

BbIOpaTb CMeCb KOJIOHOK arperaTHbIX U He arperaTHbIX KOJIOHOK. 3anpoc DSL cam no cebe



MPOKTUYEeCKN 1:1 TpaHCAMpyeTCcs B YNCTbIN SQL BKIOYAsA MHOXKECTBO BO3MOXXHbIX MyTen
3noynoTpebeHnsa nmun. NMosaTomMy S HagelCb YTO Bbl Y)Ke 3HaKOoMbl € SQL 1 ero kBapkamm, Tak Kak

Esqueleto menaeT BCcero napy nMonbiTOK CKpbITb SQL 6opoaaBok OT Bac.

Ha BepwunHe 3Toro, Esqueleto naneko nosann no BO3SMOXKCTAM Noggep>xku tunm4Hon RDBMS
PYHKLMOHANBbHOCTN. 3aMETHOE OTCYTCTBME 3TO MOXKETCOB BO3MOXXHOCTEN 00beANHATL
noa3anpockl, 1 BaM HeobxoAMMO N1caTb BCE BalUM 3aMpoChbl NCMOJIb3YS TOJIbKO OAWUH SELECT ©
yAy4waTb yCnoBMsa 06beAnHEHUS Ha CyLllecTByOWMX Tabamyax. Y MeHs noayy4mnocb peasam3oBaTb
BCE 3anpocChbl MO Kuanepam, HO 3To NnoTpeboBasno cepbe3HOE yrpaBsieHne 3anpocamm, 4Tobbl BCce

OHM 3apaboTann.

BbiBOA4: Oa)Ke HE CMOTPSA Ha TO 4TO Y MEHS NOoJIy4nsioCb peasnn3oBaTb NMPoeKT Ha Esqueleto, s
YyBCTBOBaJ1 Kak ByATo A He nNoslyyato 4OCTaTOYHO OT NPOCTOro HanmcaHusa SQL 3anpocos. B
apyrmx cnocobax BbIrns4eso CJANWKOM OFPaHNYEHHO, U3-3a bubanoTekn Kakmm-To obpasom
OoTKpbIBaeT 6a30Bbii Habop PyHKUUNA. Bbl MOXXeTe Aake No3HaTb NPOCTOTY N TMOBKOCTb HanncaHmus
SQL, nan cTporyto 6e30nacHOCTb TUMa M CJIOXKHYI KOMMOHYEMOCTb Kak B Opaleye. Esqueleto

owlyulaeTcqa KakK Henony4meLlanacd 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)



OyHKLMOHabLWHa



OYHKUMOHaNbLLMHA

OT14eT no stack
CKPUMTOBAHUIO: KaK
no4yemy...

BBenoeHune

[Tovemy stack ckpunT?

Ecnu Bbl AennTech MaseHbKMM, OAMHOYHLIM MOZYJIYEM, CaMOCTOATEsbHbLIM NpuMepoM haskell, To
stack script maeT Ham npocTol cnocob Nony4YnMTb BOCAPON3BOAUMYIO COOPKY, MPOCTO
3a(pMKCUMPOBAB 3aBUCMMOCTU C NomMoLlblo Stackage BHyTpyM KOMMeHTapMeB B HavaJsie KoAa Ha

Haskell.

EcTb Kak MWHNMYM OB€ OOMOJIHNTEJIbHbIE NMPUYNHBI, KPOME BOCINpoun3sseneHmA C60pKVI

NPUIOXKEHWNI, BO3MOXXHO BaM 3aX04UTCSA UCMONb30BaTb Stack CKPUNTOBLIA YHKLMOHAN:

e HV3KNIN KOHUTYPaLMOHHbINA YPOBEHb: HanMcaHWe HeE3aBUCUMOIr0 KOMMJINPUYEMOT O
danna c Haskell kogom, ¢ 3aBucMMoCcTAMN 6e3 HeobXoANMOCTN HAaCTPOeK HOBOro stack
nnn cabal npoekTa.

e icnonb3oBaHme Hashell Kak 51 3blka CKpuUNTOBaHUA, n3K 3aMeHa anaa Shell/Bash/Zsh. 3T1oT
cnocob ncnonb3oBaHMsA obbeaAnHAETCA C UCnonb3oBaHmeM Turtle 6ubnnotekn, Tak xe 'y

3TOro NoAxona ecTb HeJOCTaTKU.

O cTaTbe



Stack 3TO MHCTPYMEHT NoCTpoeHus, rnaBHbIM obpa3oM, pa3paboTaHHbINM 019 BOCNPOMN3BAEHUS
cbopKM NPUIOXKEHNI, BbIMOSHAEMOE C MOMOLLbIO CNeLnanbHOro resolver (paspewlatens
3aBUCMMOCTEN) B KOHGUrypaunmnoHHom canne, obbl4HO Ball NPOEKT stack.yaml W package.yaml . C
MOMOLLbIO BO3MOXKHOCTEN CKpUNTOoBaHUA Stack, Mbl Mo)xeM BoCrnponssecTu cOopKy NpUIoKeHNs
yKa3blBasa resolver , HO MepeHOCs 3Ty cneundumnkaumio B hansie KOTopblin Mbl COBMpaem nam Kak
apryMeHT KoMaHAHoOM cTpoku. OTcloha, C Lenblo YNPOoCTUTh, Mbl MPEAMNMOJSIOKMM 4YTO 3T CKPUNTHI

3anyckatoTcst BHe stack npoekTa, 1 stack Bbi3bIBAaETCS B TOW K€ AMPEKTOPUN YTO N CKPUMT.

44 33MeTKa: Korpa Mbl 3anyckaem stack ckpunT BHYyTpU NpoekTa stack, Ba>KHO
NPUHSATbL BO BHMMaHMe, 4TO stack npoynMTaeT HAacTpolrky u3 project.yaml n

stack.yaml, 4To MO)XHO nNpuBecTn K Nnpobiemam.

[TlpyMepbl KoOa

CoaepakHue

OTa cTaTbs COOEPXKUTDL Ciegyrouine npmnMmepbl NCroJib30BaHMA CKPUMNTOB U stack:

Ba3oBbI NpuMep nHTernpeTaTopa CKPUNTOB

MpocTo Servant cepBep KOTOPLIN pa3faeT CTaTUYECKME OaHHbIe BalLeN TEKYLLEN MankKu.

Mpumep stack Kak 3ameHa bash

Ncnonb3oBaHne ckpunTa 3a 4as 3anycka ghci

ba3oBbIN npumMep stack ckpunTa

Ins Hawero nepBoro npuMepa, Mbl byaem ncnonb3oBaTh stack Ana 3anycka ogHoro daina

HanmcaHoro Ha Haskell B Buge ckpunra.

BoT ncxogHbIN KoL, KOTOPbIA Mbl XOTUM 3anyCTUTb, B hansie nog Ha3BaHMeEM simple.hs :



main :: IO ()

main = putStrLn "compiled & run"
Ons ero 3anycka c stack nHTepnpeTaTopa, Mbl MOXKEM BbINOJIHUTL ClefyloLlee:
$ stack script simple.hs --resolver 1ts-14.18

AprymeHbIT oNns resolver obsA3aTesnbHbl, U stack ckoMnuamMpyeT 1 3anycTUTb NPOCTON simple.hs

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

Kak afibTepHaTMBa, Mbl MOXKEM CJIOXKMNTb BCHO KOH(MUTYPaLIMOHHYO MH(OPMaLIUIO B CaM script, Kak

MOKa3aHO HUNXXe:

{- stack script
--resolver 1lts-14.18

-}

main :: I0 ()

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

stack simple.hs

[lpocTon Servant cepsep.

Mo>xHO ncnonb3oBaTb haskell, n ckpunToBbie BO3MOXXHOCTW Stack, BmecTe ¢ Turtle 6anbnotekon
Kak 3ameHy shell ckpunTos. s 3TOro Ham Hy>XHO 006aBUTL Crieaytowme CTPOKKM 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 Bellyn:

e --compile n --copy-bins co3paeT GMHAaPHMK OCHOBbLIBAsiCb Ha MMeHW harna
e yCTaHaB/mBaeT ghc, ecnm HeobXxoaAMMO, C MOMOLLbIO install-gch

e cobupaeT ckpunT C Habopom NakeToB u3 Its-14.17

C nomoubto turle, Mbl Nosly4aem nepeHocMMbIn cnocob ans 3anycka shell kKomaHa, MHe yaancob
co3gaTb oT/MYHYto haskell nporpammy ons 3ameHsl shell ckpunTa, KOTOPbIA 9 NCMOJIb30Bas Ans

aBTOMaTU3aUuun 3adaydb 014 pa3BeEPTbIBaHUA 3TOIo 6nora.

OcHoBa moero CKpuUNTa pa3BepTbiBaHUA - turtle , KakK BUOHO OaJibllUe, HUXXe npenctaBsieH MOSHbIN

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 :: I0 ()
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/IMYHAA WTYKa Npo turtle 3TO Tu.with (PYHKLMS, KOTOpas NMO3BOJISIET 3aMyCcKaTb Hally
main JIOrMKY BO BPEMEHHOW AUPEKTOPUM, KOTOpas B AajibHENLLEM OLLMYaeLLTCsA nocne

3aBpeLwleHna mainLoop .



Ncnonb3oBaHue stack ckpunTa
Oon4a 3anycka ghci.

Mbl y>xe Bugenu npumepsl stack CkpunToB, HO eCTb eLe, 4TO A0JIKHO bbITh B Habope
pa3paboTymka Haskell. Stack ckpunTbl MOXXHO UCNosb30BaTb 414 3anycka ghci repl. Mpeactasum

Mbl pa60TaeM Haa HoBow ADT, 1 Mbl XOTUM HanMcaTb HOBbIN 06BbEKT QuickCheck , KAK HaM MOXXeT

nomoub script?

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

{- stack

--resolver nightly
--install-ghc

exec ghci

--package "QuickCheck checkers"
-}

module XTest where

OTMeTMM elle napy BeLwen o nopsaake apryMeHToB:

e ®anN CKOMMUINPYETCA, N 3aTeM OTKPOET KOHCOJIb C 3arpy>XeHHbIM Mmoaysiem XTest.
e EC/In exec ghci Cpa3y e He CTOUT 3a stack, Torga --packages [OOJI>XKEH ObITb nepen

exec ghci

ghcid

Tenepb MO>XHO 3anyCTUTb CKPUNT BbllLe C NMOMOLLbLIO ghCId, Ona nonyvdyeHmsa npakKTn4eckn

NOCTOSIHHOM 0B6PaTHOWN CBA3M KOMMUAATOPA NUCMOJb3Ys CAeayoLLyo KOMaHay:

bash$ ghcid -c "stack XTest.hs"

3aKJrn4YeHne



9 yacTo Haxoxy cebs 3a HanncaHmeM ManeHbknx haskell 06pbIBKOB, 04HAaKO HO 0BLIYHO 3TO
CBSI3aHO C N3YYEHUEM HOBbIX TUMOB AaHHbIX, UCMNOJIb30BaHNEM BUBANOTKE, UM BOCNPOU3BAEHMUS
MPYMEPOB W3 CTaTen Unn KHUr. B aTomM cnyvae, Stack CKpPUMTOBasi BO3MOXKHOCTb MO3BOISIET MHE
yKa3aTb 3aBUCUMMOCTW C MOMOLLbIO CHUMKA B 3arosioBke casa, n He 6eCcrnokonTcs 0 JIOMatoLLmX
N3MEHEHUAX, NN HAaCTPOMKax NMPOeKTa CO BCEMUN BEPHLIMU 3aBUCUMOCTAMMN. A OOSIXKEH
06paTnTbLCA K BaM TOBapULLIM XaCKenasaTa, UCNoJib30BaTb BO3MOXXHOCTbL stack cCKpunToB Korga
KTO-TO OEe/INTCA CBOUM KOZOM B CETU, YTOObI MOMOYb OCTasIbHbIM 3aMyCTUTb UX KO CEFrOOHSA, U B

noboe apyroe Bpems B byayuiem.
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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 Cl 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 out of 8

Viewing yesterday and today: Goto 2016-05-23

Submitted Job Status
State c35c2e8
09:09 UTC (2m39s ago) 4227 patcnes Active
Fix test after stricter validation of Investor state when updating
Patch =c35c2e8 by Zhouyu Qian
08:42 UTC (29m48s ago) | src/CapitalFaciityWeb.hs, sro/CaphalinvestorModel.hs, testCapitalLogging Tesths Merged at 09:098 UTC (2m39s ago)
Fix test after siricter validation of Invesior state when updating
Patch =84b243f by Zhouyu Qian .
08:06 UTC (1h06m ago) cm-wmsrc.'[)apltaa’sg’rgcrmurn{. sre/CapitalinvestorModal.hs r:;jgm:%gt 08:31 UTC (41m21s ago)
Investor cannot update profile data when active
State 0c5305e
08:15 UTC (56m&ds ago)  4az4 patches Passed

Show service name In startup emalls

Patch =0c5305e by Zhouyu Qian
07:51 UTC (1h21m ago) cm-cora/sro/GapiialServernFun. hs Merged at 08:15 UTC (56m54s ago)

Show service name In startup emails

State c3fb4cs
07:15 UTC (1h56m ago) 4323 patches Passed
sat Invastor admin view 1o by default show all investors

Patch =c3fb4c8 by Oon Guo Lian
06:52 UTC (2h20m ago) ulimalnfcapital mmannyaur\-'“an.cljs g Merged at 07:15 UTC (1h56m ago)

et Investor admin view 1o by default show all investors

State 1df627d
05:37 UTC (3h34m ago) 4322 paicnes Passed
fix remaoval of fix

Patch =1df627d by Oon Guo Liang
05:04 UTC (4h0Bm ago) cm-extra/sre/Datall IstExtra.hs, cm-mobila/sro/CapitalMoblle Types/Shared.hs, docker/moblle/swagger.|son... Merged at 05:37 UTC (3h34m ago)
fiox removal of fix

Patrh —ff1255 kv Man Goa | iann

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 ImageId
| IntegrationTest
| UITest
| EndToEndTest

deriving (Show,Read)

allTests :: [Action]

allTests = [ Compile
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, Dependencies

, IntegrationTest
, UITest

, EndToEndTest

, Deploy appImage

, RunDocker

execute :: Action -> TestInfo Action
execute Compile = depend [Dependencies] $ run $ do
opt <- addPath ["."] T[]
() <- 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 CI process, when it succeeds, is made of a bunch of docker containers
deployed to Dockerhub, each tagged with the SHAL 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.

¢ | wrote a Haskell client for DO called hdo which covers the basics of DO API: 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
CciHost = propertyList "creating Continuous Integration server configuration" $ props
& setDefaultLocale en us UTF 8
& ntpWithTimezone "Asia/Singapore"
& Git.installed
& installlLatestDocker

& dockerComposeInstalled
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),

e 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:

Mobile
GLN

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

consequences in case we need to rollback a deployment:

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. I 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 It 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.



CKpunNTbl Ha Xackese
npodbyto NncaTb

A, KaxkeTcs, co3pen, 4Tobbl MepexoanTb OT YTEHUS KHUXKEK U CTaTen Npo XacKesb K NonbiTKam
4YTO-TO Ha HEM NucaTb caMoMy. BHa4vane Kakyto-HMbyab menoyb. CKkpunThl, B obLieM. MoCcKobKy A
y>XXe Kak-To nybnmkosan 3gecb bash-ckpunT rss2lj (kpoccnocT RSS B XKXK), TO pewunn B KavyecTse
yrnpa>kHeHUs ero nepenucaTb U yayyYwnTb. yMmato, Moayy4mnocsb. B 3Ton 3amMeTKe pacCKaxky O TOM,

Kak nncan. Hy n o enevatneHnax. CKpunT BblNoXeH Ha BitBucket n Ha Hackage.

3aZlava COCTOUT U3 KYYUN PYTUHHbBIX onepaunin. 9 aymato, MMeHHO No3ToMmy, byaeT nose3Ho U MHe
Ha byayuiee, N ApPYrUM HavyMHAOLWMUM 1 NpobyowmM, YBUAETb, KaK OHU BbIMOJIHAIOTCA Ha Xackene.

B yacTHoCTuK, No xoay Aena s pasobpancsa Kak

e 0ObpabaTbiBaTb apryMeHTbl KOMMaHOHOW CTPOKMU,
e YUTATb M NMUCaTb habl,

e 1ICNOJIb30BaTh PerysispHblie Bblpa>KeHus,

e OoTCb1aTb HTTP-3anpocsl,

e BbINOJIHATbL BBOA-BbIBOA B YHMKoAe (UTF-8),

e MOJ1lyHaTb CUCTEMHOE BpeEMA.

MucaTb Byay Kak HaYMHaOLWNA — HaYMHaoWwmMM. Ha cnoBax nony4yaeTcs 4OBOJIbHO OO0, HO CaM
Ko NoJly4mnncsa ropasfo Kopoye, 4eM 3Ta ctaTbd (0Kono 200 CTPOK, CHUTass KOMMEHTapuN,
HeobA3aTeNbHble AeKfapaunm TUNoB, NyCTble CTPOKU N AeKNapaunum nMnopTa BHELWHNX

Monoynemn).

XoTs Xackenb A3blK KOMMUINPYEMbIA U CTPOro TUMN3NPOBAHHbLIN, UCMO/Ib30BaTb €ro Ans Taknux
nen BnojsiHe MOXXHO. Ko nonyyYyaeTcsd NMPMMEPHO TakKonm Xe, ecsin He Bbosiee, KpaTKNIM, Kak Ha
Python, a komnunupyeTcsa ga>ke Ha NeTy AOCTaTo4YHO BbICTpo. ECTb n ocobeHHoCTN. Bo-nepBbiX,
BMecTOo b6e33aboTHoro duck-typing 3gecb — cTporas Tunmnsauus. NosTomMmy nmcaTb Hago
aKkKypaTHee (HO 1 owmnboK Npu NCNosIHEHMN MeHblle). OgHaKo B Xackesie 3Ta CTporas Tunmnlaums

cheslaHa Ha OCHOBe CUCTeMbl TUMoB XNHONN-MwunniHepa v, B OTJiM4mMe oT C++, noa Horamm He



nyTaeTcs. Bo-BTopbiX, 4TO6bLI MCNONbL30BaTh NMpenmMyLLecTBa PYHKLNOHAAbBHOro NoAxXoaa
(Hanpumep, OT/IOXKEHHbIE BbIYNCIEHUS, YHAaCTUYHOE NPUMEHEHNE PYHKLNIA) HYXKHO OTAENATb YNCTO
PYHKLMOHANIbHYO YaCTb NporpaMmMbl OT MMMNepaTUBHbIX hparMeHToB. B npocTenuem cnyyae, 3To
O3HavyaeT HeobXxoAMMOCTb OTAOENNTbL OMNepaLun BBOAA-BbIBOAA OT BblYMCeHUA (Npeobpa3oBaHus
nHopMauun). MNMepeBoas Ha Xackenb: PyHKLWN BBOAA-BbiBOAA OyayT nMeTb MOHagHbIn Tun 10 a,

oCTafibHble Xe byayT yncteiMu (6e3 10 B Tune).

[IlpenBapuTesibHoe
OnncaHme 3agadun v
noaoxona

B M0oém npunmMmepe MOXXHO BblAeJINTb CJieayLline onepaunm seBoga-BbiBoa:

e rosayyeHne URL N3 apryMeHTOB KOMaHOHOW CTPOKMN,

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

e YTeHue (1 NOTOM 3anuchb) akna co CNNCKOM y)xe 06paboTaHHbIX 3aNnCcen,
e YyTeHue pansia C HaCTPOMKaMKM OOCTYyMa K YY4ETHOM 3anmncu XX,

e MOJly4YEHNE CUCTEMHOI0 BPEMEHMN,

e KOMMYHUMKaUKnaA C XX no YCTaHOBJIEHHOMY MPOTOKOJ1Y.

N cooTBeTCTBEHHO crieayloLne npeobpa3oBaHNsa AaHHbIX:

n3BaevyeHne nageHTNPrUKaTopoB BCeX 3anncen B gpuae,

oTCeB y>Xe 06paboTaHHbIX 3anucen,

n3BJlIe4YeHMe 3arosI0OBKOB, CCbIJIOK N TEKCTa OCTaBLUMXCA 3anucen,

opMaTupoBaHMeE 3anmncen No 3agaHHoMy LWabnoHy,

pa3bop danna c HaCcTPoMKaMMU.

Ons paszbopa Npon3BosbHbLIX GUAOB A Benocunen nobpetaTb He CTaj, a BOCNOJIb30BaCA
bnbnmnotekon feed. A ons Bcex KOMMyHUKauum no HTTP npoTokony ncnoss3osan bubnmnoteky curl

(MHe noHpaBunacs eé nHtepdenc). Obe bnubnmoteykn Haweén Ha Hoogle, a ycTaHOBUA C NOMOLLbIO



cabal. N3 ocTanbHbIX 3aBUCMMOCTeN: HYy>XeH moaynb Codec.Binary.UTF8.String (B ybyHTY 1 nebuaH
OH noMeLéH B nakeTt libghc6-utf8-string-dev), moaynb Text.Regex.Posix (COOTBETCTBEHHO, MaKeT

libghc6-regex-posix-dev). [loToM 5 cenyac 3aMmeTus, 4To ncnons3oBan urlEncode n3 Network.HTTP
(y meHsa B ~/.cabal), xoTs MO)XXHO 6b110 060MTUCL NakeTHbIM escapeURIString (13 Network.URI). To

€CTb 0[1HA 3aBMCUMOCTb Morna 6kl 6bITb rnonpotLue.

B oTAenbHbIN MOAYb S BblAENN BCE, YTO KacaeTcs CBA3M CBA3M € XKXK 1 ero npoTokona (pann
LjPost.hs). CobcTBEHHO BCO NOFMKY CKpuUnTa 4 noMecTun B gpyrom danne (Feed2lj.hs).
BcnomoratenbHyo YTUINTKY ON4 TecTupoBaHna moayns LjPost 4 nomectun B RunLjPost.hs. Onga

MCNoNnb30BaHNA CKPUMTa OHa He HY>XXHa, A eé ncnonb3oBasn npun ero HanmcaHmn.

MoOynb OTnpaBKu
coobweHnim B XXX (LjPost)

Nicnonb3oBaHme 6mnbnmotekum Curl

Kak s y>xe cka3an, gnsa pabotbl no HTTP npoTokosy A ucrnonb3osan bubnmoTteyky curl.

CoOTBETCTBEHHO, NMOMELLalo B CNUCKE MMIMOpPTOB
import Network.Curl

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

curl <- initialize

OyHKuUmMa withCurlDo gosiKHa oxBaTblBaTb BCE BbI30BbI K CUrl 1 0TBeYaeT 3a MHULUMaAnN3aumio v
JenHnymnanusaumio bnubnmotekuy; initialize cobctBeHHO 1 No3BosseT K bubnanoTeke NoTom
obpawaTbca. CobcTtBeHHO HTTP 3anpoc genaeTcd Tak (3anpalinBalo ayTEHTUPUKALMOHHBIN TOKEH

HOXK):



r <- do curl curl ljFlatUrl getChallengeOpts :: IO CurlResponse

T.e. ncnono3syem do_curl_, 41706bl NONYy4YNTb AaHHble HTTP-oTBeTa; pe3ynbTaT (HTTP-0TBET)

CBA3bIBAlO (<-) C MepeMeHHON r; aprymMmeHTbl do_curl_ 6bian onpegeneHbl MHoW paHee, URL XXK-API
1jFlatUrl = "www.livejournal.com/interface/flat"
n cobCTBEHHO NapaMeTpbl 3anpoca:

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

JanbHelnwmne NencTBUS ONpenenstoTCs JIOrMkon NpoTokona XK.

Pa3bop oTBeTa XX

Bo flat-npoTokone, oTBET cepBepa BbIFNAANUT TakK:

Koy 1
3HayveHune 1
KoY _2

3HayeHune 2

Hy>XHO, BO-NMepBbIX, MPOBEPATbL 3HAYEHME KJIlo4a SUCCESS, BO-BTOPbIX M3BJIEKATb 3HAYEHUS APYTrnX

KJo4en, ong Hadana kiatda challenge.

MoCKOJIbKY 3[eCb HUKAKOro BBOAA-BbIBOAA YK€ HET, 3Ty YaCTb KOAA BMOJIHE MOXKHO HanucaTb
«PYHKLMOHaNbHO». CaMblli MPOCTOWN N YHUBEPCAJIbHbLIA CAeNaTb 3TO, MHE KaXkeTcs, pa3butb Tesno
oTBeTa (respBody) Ha cTpo4yku (lines), npeobpa3oBaTb NX B aCCOLMATUBHLIN CNUCOK (list2alist) n

MONCKaTb B HEM HY>XHbI Ktod (lookup), nony4ms, MoxxeT ObITb (MOHana Maybe), 3HayeHMe:

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

Mpu 3ToM hyHKLMNA Npeobpa3oBaHUa CMNCKa B aCCOLMATUBHbBIN CMNCOK NPOCTas ABYXCTPOYHas

pPeKypcus:



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

Bcé, mbl Hanncann Bcé Heobxoanmoe, 4Tobbl pa3bupaTb OTBETHI CEpPBEpA.

BcnomoraTtenbHas yHKLMS, NpoBepsieM, ycnelleH v Obl 3anpoc (Toraa v ToNbKo Torga, koraa

B OTBETE eCTb KJI0Y success co 3HavyeHueMm OK):

isSuccess :: CurlResponse -> Bool

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

Mbl onpegenunun isSuccess komnosuumen Tpéx pyHkumnn. lookuplLjKey Bo3spawaeT moHaagy Maybe
String. ®yHKumMa fromMaybe 0oCTaéT U3 Heé CTpPoKoBOE 3HaYeHne. PYHKLNA CpaBHEeHUs (==)

3anmncaHa B NpeunKCHOM hopMe 1 CpaBHMBAET 3HAYEHME CO CTPOKOM «OK».

Mpowy 3aMeTUTb, 4TO BbiTalMTb U3 MOHaabl Maybe cobCTBEHHO 3Ha4YeHMe BCerga MOXHO C
nomouubto fromjust, Ho ecnm Tam Huyero HeT (Nothing), To 6yaeT Bo36yxaeHa owmnbka. 3aech
dyHKUMA fromMaybe Bo3BpallaeT B TaKOW CUTyaL MM 3HAYEHME MO YMOJ4aHUIO (MYCTY CTPOKY),
HO B APYrMx MecTax CKpunTa s 4acTo ncnonb3yto fromjust 6e3 npoBepok (T.e. Npn OTCYyTCTBUN
3HavYeHns ckpunT ByaeT npepbiBaTbCA). B nporpamMmmMax nocepbésHee, 1 AyMalo, syylle Bcerga
ncnonb3oBaTb PYHKLMKM maybe nan fromMaybe, nossonstowme ncnonb3oBatb Maybe-3HavyeHuns,

YKa3aB 0Jid HNX 3Ha4€HnA No-yMoJ1HaHWIO.

OTnpaBka coobeHna B XXX

Bo3Bpalwaemcs K pyHKunm postTolj n nuwem, 4To ecnm ayTEHTUPUKALMOHHbBIN ToKe Obin
yCrewmHo nosy4eH (isSuccess r), B3aTb Tekylee BpeMs (timeopts <- currentTimeOpts, 06 3ToM
HMXXe), N0OAroTOBUTbL 3anpoc Ans nybnankaummmn coobueHuns (let opts = postOpts ...) n oTnpaBuTs.

PesynbTaToM hyHKUUNM ByaeT oTBET Ha MOCAeAHNI BbINOJIHEHHbIN 3aNpoc:

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 1jFlatUrl opts :: IO CurlResponse
return r

else return r

Kak Bcerpa B Xackerse, ecnu ckasan if — then, rosopu n else (c TeM e TUNOM).

Ewé onHo «HOBMYKOBOE» 3aMeyvaHume: B 6710ke do Mbl CBA3bIBAaEM NMEepeMeHHble C MOHAAHbIM
3HaYeHMEeM C NoMoLLbIo (<-) (3TO COOTBETCTBYET NPUCBAMBAHUIO B UMMNEPATUBHbIX A3blKax), HO
ornpenesisieM nepeMeHHble YACTbIMU BblPaXkKeHUs MK ¢ nomollbio (=). Boobuue, (=) B Xackene no4Tu

BCerfja MOXXHO 4YMTaTb KaK «paBHO Mo onpenesieHnto». Kak ToJIbKO 5 3TO MOHAJT — XKUTb CTasio

npotue ;-)

Tenepb NnogpobHoCcTU. YTObLI OTNPaBUTL cooblieHne, HY>XHO cdhopMupoBaTb POST-3anpoc

CcorjlacHo NpoToKoJly. B MOéM npumepe 3TUM 3aHUMaeTCa PyHKLMS

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 aHanornyHas getChallengeOpts, TONbKO CANNUCOK NOsen, KOTOPbIE HY>KHO OTOC/aTh,

ropasgo 6onblue. N ectb HEKOTOpPbl€ TOHKOCTW.

Bo-nepBbiX, HY>KHO 3alUMLLATb (<<KBOTVIpOBaTb>>) HEeKOTOopble CMMBOJIbl B OTCblJlaeMbIX 3Ha4YeHUNAX.

Nx HeMHOro, Ha NOMOLLb NPUXOAUT onpeneneHne hyHKLMN C MOMOLLbIO LAab/IOHOB apryMeHTa:

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

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

quoteOpt [] = []

OpHO peno coenaHo. Bo-BTOpPbLIX, HY)XHO MO MMEHW MNoJib30BaTeNs, Naposio U

aYTeHTI/ICbI/IKaLI,VIOHHOMy TOKEHY NMOoAroToBUTb BCE MNMoOJ1d 3arpocCa, KaCaloLllnecs ayTeHTI/I(pVIKaLI,I/IVIZ

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

"auth _response=" ++ quoteOpt (evalResponse c p) ]



CobCcTBEHHO OTBET Ha TOKEH paccYUThLIBAaeTCA B OAHY CTPOYKY: evalResponse c p = smd5 ( ¢ ++
(smd>5 p) ) where smd5 = md5sum . fromString Kpome 3TOro Hy>KkHO UMNOPTUPOBaTb
COOTBETCTBYOLWME PYHKLMK Npeobpa3oBaHNa YHUKOOHON CTPOKK B 6anT-cTpoky UTF-8 n

PYHKUUIO BblHUCTEeHNA MD5-cyMMbil:

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

N B-TpeTbnX, HY>KHO 3aMoJIHUTbL B 3anpoce MNoJis, KacaloLwmecs BpeMeHn nybankaumm (Tekyiero

BpeMeHu). IMnopTupyem:

import Data.Time

import System.Locale (defaultTimelLocale)

Bepém Tekyllee BpeMms:

currentTime = do
t <- getCurrentTime
tz <- getCurrentTimeZone

return $ utcToLocalTime tz t

3amMeTuM, 4To (PYHKL NS dTa CBA3aHa C BBOOOM-BbIBOAOM U HEe ABMSETCHA «4UCTON» (He BO3BpallaeT
OLHO U TO Ke 3Ha4vyeHue BCAKNIM pa3). 1o 3Ton npuynHe g Npefnoyén He Bbi3blBaTb €€ N3 «4UCTOn»
postOpts, a nepenaTb y>Ke roTOBbI CANCOK OMLWIN, Kacarowmxcsa speMeHn B postOpts n3 postTol,.

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. B35J1 TeKyLlee BpeMs 1 NOACTaBUII €ro B KaXKAbln N3 cnncka popMaToB (MKXK xo4eT B TaKoB
Bunae). BcnomoratenbHasa pyHKLMA npeobpa3oBaHNa BpeMeHN B CTPOKY No hopMaTy BbIragnT
Tak: showTime = formatTime defaultTimelLocale 3Ta qpyHKLUMA OBYX (HEyKa3aHHbIX) apryMeHTOB

nosiy4yeHa KappuposaHunem pyHkumm formatTime. B map 9 meHsto mecTtamum eé aprymeHThl (flip),



4yTobbI (hOopMaT NnepefaBasnca NOCAeHUM, U «Nepvy» eLlé pa3 TEKYLLINUM BpeMeHeM.

Bcé, y Hac yXe ecTb BCé Heobxoanmoe ansa otnpaBkn Ntobbix coobueHnin B ntobom XXXK. Hy>KHO

TOJIbKO 3HATb JIOTUH U MapoOJib.

YTeHne dpanna KoHpUurypaumm

oe-To IOrUH U NapoJib XPaHUTb HA0, N CaMoe NPOCTOoe, YTO NPUXOAUT B rOJIOBY, MOMECTUTb ero
B halizie HaCTPOEK, HAaNMCaHHOM B BMAE username=MoiI0ornuH password=moinnaposb B koae

CKpUNTa YKa3sblBalo NyTb MO-yMOJYaHUIO K 3TOMY dhalny:

ljPassFile = "~/.1ljpass"

Yntaem 3TOT halial 1 AeslaeM U3 HEro 3HaKOMbIN N YI0OHbIA aCCOLMATUBHbLIA CAXCOK:

readPassFile f = do
ljpass <- readFile f

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

MockonbKy hann 3aBefoMo HeGObLLOW, MOXKHO UCMONb30BaTh NMPOCTyto B obpawieHunn readFile.
HDanee Kak 06bI4HO: pexxeM Ha cTpoku (lines), Kaxayl CTPOKy pa3bnBaeM Mo NeEPBOMY 3HaAKY
«paBHO» (map (break (== '="))), npaBUM NONYYMBLUNICHA aCCOLMATUBHLIA CMIUCOK CMNCOK,
OTKMAObIBaA 3HaKN «paBHO» (A-PYHKLKMSA BO BTOPOM map). Pe3ynbTaT 3aBopayvmsaeM B |O-MoHany

(return) Kak Toro TpebyeT TMN QyHKUUN.

MoyTwn roToBo. Ang nywero ynobcrea caenaem cebe packpbiTve TUNbAbLI B NyTU K hany:
expandhome (‘~":'/":p) = do h <- getHomeDirectory ; return (h ++ "/" ++4+ p) expandhome p =
return p n cobcTBeHHO PyHKUUIO, KOTOpas, byaeT HaMm AaBaTb 3Ha4YeHMe tboro KawYya n3 dannia

KOH(Urypauumn:

readLjSetting key = do
passfile <- expandhome 1jPassFile
s <- readPassFile passfile

return (lookup key s)

B 3TOT pa3 Ham Hago NobaBuThb eLlé ABe Aeknapaunum nmnopTa:



import IO

import System.Directory (getHomeDirectory)

MocnegHWn WTPUX: B 06BbABNAEHMN MOLY IS NEpPeyYncsieM 3KCNopTUpyemMble BOBHe PyHKLNM, a

BCNoMoraTtesibHble 3aMaJl4yMBaeM:
module LjPost (readLjSetting, postTolLj, isSuccess, lookupLjKey, putLjKey) where

Haw moaynb rotoB K UCMOJIb30BaHMI0. OH NO3BOJISET HaM 3ajaBaTb HACTPOMKK J0CTyna B hanne
KoHUurypaumm, noHnMaeT XXK-npoTokon, nogaepxuneaeT challenge-response ayTeHTUnKaumio
n no3sonseT nybankosaTb B XX coobuieHnsa. MeHbwe 100 CTpoK Koga, €C/im He CHUTaTb

KOMMEHTapun.

ObpaboTka RSS/Atom dbmnaa
(Feed?2l)

MepexoanM K 3aKNHOYNTENBHONM YacTn pacckasa. CkpunT Feed2lj.hs 6epéT URL dmaa ns
KOMaHOHOWM CTPOKU, HacTponkn XXXK 13 pania C HacTponkamu (ansg Hero Tam gobasnsem TpeTblo
HaCTPONKY, MMSA alia Co CMNCKOM y>xe 0bpaboTaHHbIX 3anncen), CKavymBaeT puag n oTcemBaeT
y>xe obpaboTaHHble, HeobpaboTaHHbIe Npeobpa3yeT B plain-text, dopmaTmpyeT no obpasuy w

oTcbl1aeT B XXX, obHOoBNAS cnncok obpaboTaHHbIX 3anmncen. Tenepb NogpobHo.

[lony4YeHne aprymMmeHToB
KOMaHOHOW CTPOKW

Mony4nTb CNUCOK apryMeHTOB MpoCTo, ero Jaét gyHkuma getArgs ns System.Environment. Y Hac
apryMeHT ogunH, agpec huga, no3ToMy MOXXET Cpa3y CBA3aTb HYXKHYO nepeMeHHyto (url) ¢

nepBbiM 371EMEHTOM CIMNCKa, NMPOUTrHOPMPOBaB OCTalJlbHbIE!:

url: <- getArgs



Takoe cBs3blBaHME MO LIJaﬁl'IOHy MHe Ka>XeTCA O4eHb 3/1eraHTHbIM I'IpI/IéMOM.

Cka4dymBaHue dmaoa

Ha nomolb ondaTb npunxoaonTt bnbnmnoTteyka curl.  onaTb CBSA3bIBAHME MO LIJa6J'IOHy, 4yTOObI B35Th

TO/IbKO NHTEPECYHIOLLYO HAaC YacTb pe3ysbTaTa:

(_,rawfeed) <- curlGetString url []

Ncnonb3yem moaynb LjPost ons
YTeHNnda HacTpoek

B obwem-To BCcs paboTa y)Ke caenaHa, 0CTasioCb TOJIbKO NUCMOJIb30BaTh PyHKUMIO readLjSetting. Y
Heé Tun [Char] -> 10 (Maybe [Char]), T.e. no cTpoke OoHa Bo3BpallaeT |IO-MOHaay, BHYTPM KOTOPOWN,
MOXKET BbITb CTPOKa (3HAYEHNSI HACTPOMKM HANAEHO N CYNTAHO), @ MOXKET U He BbITb (HAaCTporKa
He HanaeHa). MoCcKoNbKy y Hac TyT cpa3y ABe MoHagbl (IO n Maybe), ogHa B opyron, To, 4TobbI

BbITallWUTb NPOCTO (Just) 3Ha4YeHMe, 9 MOCTynato Tak:
ljuser <- return fromJust “ap’ readLjSetting "username"

T.e. hyHKuuto fromjust npumeHsto BHyTpu MoHaabl 1O (ap n3 Control.Monad). AHanoOrn4Ho c
OCTaJIbHbIMWN 3HAYEHMAMN N3 Palila HAaCTPOeK. Ka)keTCst HEMHOIMO FPOMO34HO C HEMPUBbLIYKN, HO

He TaK Yy>X CJIOXKHO NMOTOM. YBepeH, MOXKHO HanncaTb KOpoye.

YTeHne cnmncka obpaboTaHHbIX
3anncen

Mown cTapbin bash-ckpunT nucan ID 3anucen B haii, OAHO Ha CTPOYKY, MO3TOMY HOBbIA CKPUNT

NCNoJb3yeT TOT Xe opMaT (1 ToT XKe cann). YuTaem dann n npeobpasyem B CMUCOK CTPOK:



sent ids <- (return . lines) =<< readFile sentfile

30echk, 4Tob6bl He BBOOUTb BpeEMEHHYIO NepPeEMEHHYIO, 4 ABHO YKa3all (pyHKLI,I/HO CBA3blBaHUA

BblYMCNeHnn (=<<). return TpebyeTtcsa TUNom (=<<). Pe3ynbTaT 3KBUBAJIEHTEH 3aNunCun

tmp <- readFile sentFile

let sent ids = lines tmp

OTcenBaeM obpaboTaHHbIE 3anNnUCK

Ons HavYana pa3bepém comepxmmoe uaa U NoAroTOBUM CMMUCOK BCeX 3anucein. bnaronaps

obnbnmnoTteydke feed 310 Nnerko:

let feed = fromJust $ parseFeedString rawfeed

let items = feedItems feed
Hy a oTcesiTb y>xe o6paboTaHHble MOXXHO C nomoLlbto filter:
let newitems = reverse $ filter (isNotSent sent ids) items
OYyHKUMA-MpeanKaT noJlydymnsaachk 3a CHET KappupoBaHus isNotSent:
isNotSent sent i = ((snd . fromJust . getItemId) i) “notElem’ sent

EyKBaJ'IbHOZ B3ATb NPOCTO ID anemeHTa (BO3MOXHa owwmnbka), MPOBEPUTL, 4HTO HE BXOAUNT B CrNMMNCOK

sent. Cpa3y nmoarotosmm cnmcok ID nognexawmnx obpaboTke 3anucen:

let new ids = map ( snd . fromJust . getItemId) newitems

OTnpaBndgeM 3anncb B XXX

Tyno ucnosib3yeM y>xe HanucaHHbi Moaysb LjPost. Ecnv gaHbl MMs nosib3oBaTess, napoib,

wabnoH 3anncu gns OTrMpaBKnN " CcobCTBEHHO 3anuchb:



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 3anucu (t) n 4to genaet renderltem? O6bACHALO:
0oTOoCNaTb 3anNMCb HaM Haao B HTML-e, n xopowwo 6bl MOXXHO 6bIJ1I0 MEHATL hopMaT 3anncu, He
nepenenbiBas BeCb Kog. B obuiem, renderltem — 3170 MmaneHbkasa template engine, t — eé wabnoH.

9 eé onnwy B C/ieAyOWMX pa3agenax CTaTbu.
Bbi3biBaeM 13 Main OS9 Ka)XA0W 3anncu U3 cnucka HeobpaboTaHHbIX:

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

mapM_ (postItem ljuser 1ljpass t) newitems

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

encodeString n3 Codec.Binary.UTF8.5tring, koTopas koanpyet cTpoky B UTF-8.

dopmaTupoBaHue no wabJioHy
(ManeHbkad template engine)

Hannwem Hawy MaseHbKylo pyHKUUIO dopMaTUpoBaHus no wabnoHy. MNycTb, gonycTum, Bce
napameTpbl WabnoHa byayT npeacTaBneHbl Kak «%napameTp%», a cneucumBon «%» byaeTt
npeacTasfieH B WabnoHe Kak «%%». MapameTpbl byaeT nepefaBaTb aCCOLMATUBHBLIM CAUCKOM, a

wabsioH — CcTpo4kon. Ha Bbixoge — CTpoYKa C noacTaBfeHHbIMK B WabioH napamMeTpamu:

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

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

else b ++ t ++ renderTemplate alist a

DyHKUMS hopMaTMpPOBaHUA coobLieHns no wabnsioHy rotoea. B Hell Mbl nocsiefoBaTeNIbHO
«pacKycblBaeM» LWAbMOH C MOMOLLLIO PErYAAPHbBIX BbIPaXKEHUI Ha «TEKCT-L0», «TEr» N «TEeKCT-
nocne». NoacTaBnsieM Ha MecTo «Tera» (t) 3Ha4YeHne COOTBETCTBYIOLLEr0 NapaMeTpa, ecin ecTb,

nnn 6yKBaJ'IbeII7I «%», ecnn Tar I'IyCTOIZ. I'Ipo,u,onx(aeM, MoKa He KOHYUTCS WabnoH.
O perynsapHbIX Bblpa>keHUsaX. Bkaodaem nmMnopTom
import Text.Regex.Posix ((=~))

MNMocne 3TOoro MoXxem B 1loboN CTPOUKe UCKaTb PeryJsiipHoOe BblpaXkeHune: CTPOKa =~ BblpakeHue ::
BO3BpalLlaeMbln TUN PerynsapHble BblpaxeHns BeayT cebs no-pasHoOMy B 3aBUCUMOCTU OT
BO3BpalLlaemMoro Tuna. MHe noka 4To npuroxaatoTca 6osblue Bcero ABa n3 HUx: Bool ans
NPOBEPKN COOTBECTBUA CTPOKN Bblpa>KeHUIo 1 TPOMHOW KopTex (String,String,String),

pa3pe3atoLlnin CTPOYKY Ha TPpU HYacTu.

dyHKLUMA hopMaTUpoBaHMs no wabnoHy rotosa. OHa NpocTo paboTaeT co CTpokamu

(wabnoHamMmn) n accoumaTUBHbLIMU CMCKaMK (cnoBapsamun). A roe e obewaHHasa renderltem?

dopmMaTmpyem 3anmncb no wabrioHy

NTak, renderltem pgonxkHa nonyyaTb WabnoH 1 3anucek U3 uaa, a BoO3BpaLlaTb CTPOUKY. BCE, 4yTo
Aenaet 3Ta PYHKUUA — NPOCTO AOCTAET HY>XXHble NapaMeTpbl 3anncu, NoMeLaeT Ux B
aCCOUMATMBHBIN CANCOK U Bbi3blBaeT PYHKLUMIO (hopMaTMpoBaHua no wabnoHy renderTemplate. B

BUIE KOMa 3TO BbIMAANT ropasfio MoHATHEE:

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" 1]

[ title, urlEncode link,summary ]

in renderTemplate tags t

HeTpuBunanbHa 34eCb TOJIbKO PYHKL NS MOArOTOBKM TEKCTa coobuieHmsa (summary).

MNMOCKOJIbKY A1 BECb TEKCT nepechbislaTb HE XO4Y, @ XO4Y TOJIbKO NepBble HECKOJIbKO NpeasioxXeHnn,
TO A BHa4vane npeobpasyto HTML B npocTon TeKCT (B KOTOPOM ye HeT HTML-TaroB), a 3aTem
npocTto 6epyto nepBbie NATb NPeasoXXeHnn. Takmm 06pa3oM, MHe He HY>XKHO 3ab0TuUTbCA O

npenosyixxeHnma 6y£l,yT rapaHTNPOBaHO 3aKOHYEHHbIMN.

(DyHKLI,VIFI eatTags MCMNONIb3YET TOT Xe I'IpI/IéM PEKYPCUBHOIO PpaCKyCbiBaHNA CTPOKU C NMOMOLLbLIO

perynspHbIX BblpaXeHum, 4Tto u renderTemplate:

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

in b ++ eatTags a

Bce HTML n XHTML Terun goaxHbl 6biTb 3TON PYHKLUNEN BblpEe3aHbl.

Ynpa)KHeHne: U3MeHUTb PYHKLNIO Tak, 4ToObl Ter Bbipa3asca He beccnefHo, a 3aMeHsasCs

conep>xXumbiM ero aTTpmnbyTa alt.

Tenepb 0CTaNoCh NMLLb B3ATb NepBble N NpeasoXKeHnin. BosabMéM BHavasne 04HO:

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 5 obowwénca 6e3 perynsapHbIX Bblpa>keHWin, MpoCTOo 3ahaB CMUCOK pasgenntenen (ends) n
pacKycCbiBasi CTPOKY MO CMMBOJIY U3 UX Ynucna (break ( elem ends)). Hanocnenok npncoennHso
pasaennTenb, eC/in OH eCTb, K «OTKYLLEeHHOMY>» npeanoxeHuto (break npukpennseT ero K

«OCTaTKy»).



OcTanocb Nnib B3ATb nepsblie N LWUTYK:

takeSentences n s

| n >0

let (s',r) = takeSentence s

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

| otherwise = ""

Tenepb Ntobasa 3anncb MoXXeT BbITb NMpeacTaBieHa Tak, Kak Mbl 3aXoTUM. OBHOBISIEM CMUCOK
obpaboTaHHbIX 3anucer 3annucu noslyyeHbl, oTobpaHbl, 0THOPMaTUPOBaHbI, OTMNPABJIEHbI.
OcTanocb ToNbKO 0O6HOBUTL CNUCOK 06paboTaHHbIX. BHavane coxpaHuM npenbiayLLyo BEPCUIo

q)a|7|na (ﬂepeI/IMeHOBaHI/IeM), a NOTOM 3amnuLlIeM Ha ero MecTo HOBbIN CMMNCOK:

renameFile sentfile (sentfile ++ "~")

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

34ecb ucnonb3oBaHa pyHKUMA renameFile n3 System.Directory.

3aKJr4dYeHne

BoT Bpoae v BCE. MOXKHO BbI3blBaTb MOJYYUBLUNACA CKPUNT:
$ runhaskell Feed2Lj.hs URL-Bawero-¢una

Mpo6osan noka Tosabko ¢ GHC, Ho, Aymato, n ¢ Hugs fo/mkHO paboTaTk. A, KCTaTK, 0OCO3HaN, 4TO Y
MHTepnpeTaTopa Hugs ecTb BaxkHoe npenmyLectso nepen GHC: yctaHoBka GHC TaHeT 0KO0J10
100 Mb, a Hugs — Bcero nopsagka 10 Mb. Tak 4To Kak pa3bepycb ¢ Hugs, byay cTapaTbcs

npoBeEPATb CBOU CKPUMNTbI N Ha HéM.

B LenomM BneyaTsieHnst OT oMblTa «HaNUcaTb Ha Xackesie» 04eHb MoJIoXKUTESNbHbIE. Bo-nepBbiX,
04YeHb NPUSATHO, Korga yaaéTcs HanucaTb NoJsIe3HY PYHKLUMIO B OOHY-ABE CTPOYKU. Bo-BTOpbIX,
NHTEpPEeCHo AyMaTb O MporpamMMe nHave, NucaTb bosiee geknapaTuBHO. B TpeTbux, o4eHb
NPUSTHO, Korga pa3 — u pabotaeT! (Hy 3To ¢ NtobbIM A3bIKOM). B 4eTBEPTLIX, MHE HPABUTCS
«MaTeMaTUYHbIA» CUHTAKCUC XacKesisi, OH, M0-MOEMY, O4YeHb Bbipa3nTeneH. MoHavany, noka He
3HAaKOMO, KOHEYHO [10/1r0 U HEMPUBBLIYHO, HO KOrAa BXOAWLLb BO BKYC, NoJlyYyaeTcs bbicTpee U

ner4ye.



Kpome, NOHATHO, ryrna, 6onbwon nogmoron aensetcsa Hoogle. CoobweHna GHC oBonbHO
noapobHble N NOHATHbIE (pa3bupaTb oWNOKN C++-KOMMUAATOPOB MPO WabnoHbI ropa3ao
TpyAaHee). PagyeT, 4TO y)Xe cenyac kKosnekuns bnbnnotek BecbMa 6borata (Ka)keTcs, conoctaBuMa
Cc Habopom 6ubnnoTtek Python B To BpeMs, Korga st ¢ HUM BnepBble No3HakomMuacs). C yHUKoaoom,

ondaTb >Xe, HUKaKnx r|p06neM.

ECTb 1 BCAKME «HO»: HO B KOAE APYrUX NOAEN MHE eLlé fasleKo He BCE MOHATHO, HO NXaTb BBOA-
BbIBOA B /10OY10 TOYKY KoAa B Xackesne HeynobHO 1 He HY)XKHO (CaenaHo HaMepeHHO, ANs OTNanKun
Ccny>XuT trace n3 Debug.Trace), HO NpeACTaBUTb NOPALOK JIEHUBbLIX BbIYUCIEHUIA HE BCEraa Jierko,
HO OOKYMeHTupoBaHbl 6ubnnoTekn B Hackage BecbMa 1aKOHMYHO (CTPOro, No ey, HO He Tak
[0X0O4MBO N 04EBUAHO A5 HOBUYKOB, Kak, Hanpumep B Python), HO cabal oo cux nop HeT HK B

Debian, Hu B Ubuntu.

Ho BCé paBHO, MHe MOHpPaBuUaOChb. byay paa 3aMedyaHunsaM 1 BonpocaM. YBepeH, Y4TO-TO MOXKHO
6b1710 HanncaTb Ny4yle (Kopo4e, NMOHATHEE U Bbipa3nTenbHee). YTo-To, HaBepHoe, 3abbin

00BACHUTD.



