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HoBas nmapagurma

BurmMarespHOE M3ydeHHE ONbITA HAIUCAHUSA M MOCIEAYIOMIEr0 PACIPOCTPAHEHST
MEPBBIX KHUT HA PYCCKOM S$I3bIKE O (DYHKIMOHAJBHOM S3bIKE MPOrPAMMUPOBAHUS
Haskell [4, 5] noackazeiBaer, 9yro npu paboTe HAJ ITHMH W IPYTUME HOJOGHBIMHU
KHUTAMH YIIYCKAETCA OJMH OY€Hb BAXKHBIH MOMEHT. Bojiee TOro, HEKOTOPHIE 3aWH-
TEPECOBAHHBIE YUTATENIM B CBOWX OT3BIBAX SBHO YKA3BIBAJIU HA 3Ty TPOOIEMy, mpe-
Jlarasi CMEHUTh CyXOM TeOPEeTUYECKUN CTU/Ib U3JIOKEHU JAJIEKUX OT HPAKTUIECKOrO
npuMeHeHust (QyHIAMEHTAJBHBIX 3HAHWH Ha 00Jiee TPU3eMIEHHOe OMMCAHUE TOTO, YTO
¥ KaK MOYKHO CJI€JIaTh IMPHU MOMOIY (DYHKIIMOHAILHOTO MPOrPAMMUPOBAHUS U (DYHK-
UMOHAJIBHBIX A3bIKOB. B KHure [4] 6bia nponsseieHa MOMbITKA CAEJAATh ITO, HO, TEM
HE MeHee, KHUr'a BBINLIA HECKOJIBKO OTOPBAHHON OT peajibHOCTH. Bripodem, TakoBa,
0 BCeil BUAMMOCTH, CyIp0a JTF0O0TO CIIPABOYHUKA.

Bumecte ¢ Tem emé B 1998 roay onue u3 anosoreroB (hyHKINOHAIBHOTO TPOrPaM-
mupoBanug ®. Yoayep namucan crarbio [22] o Tom, noueMy byHKIHOHAIbHBIE A3bIKU
MPOTrPAMMUPOBAHUS HE MOJIYYal0T IMHPOKOrO PaCHpocTpaHenus. B kadecTBe OMHOMN
"3 TPUYUH OBIJIO YKA3aHO KpaliHEe Majioe KOJUYECTBO WHCTPYMEHTAJIHHBIX CPEJICTB,
YTHJIUT, OUOIUOTEK W MPOYUX WHCTPYMEHTOB, TTO3BOJISIONIUX TOTEHIINATBLHOMY Pa3pa-
OOTYMKY CECTh M HAa4aTh PabOTATHh HA MOHPABUBINEMC eMy (DYHKIHOHAJIBHOM S3bIKE
nporpamMuposanus. Ho Bor Ha asope XXI Bek, 1 K HACTOSIIEMY BPEMEHN /I A3bIKA,
Haskell Bpimymeno orpoMHuoe KOJUIECTBO PA3HOOOPA3HEAINX MHCTPYMEHTOB, TO3BO-
JISIOIINX CO3ABATH MTOTHOIEHHBIE TTPUJIOKEHNs 15 JTr000# mpeameTHoit obmactu. Ho
MOYeMy K€ WHTEPEC K ITOMY S3bIKY U €ro TOIMYJISPHOCTH BCE €Ié He MOryT ObITh
CPaBHUMBI C TIOIMYIAPHOCTHIO TAKUX SI3BIKOB, Kak Java wiu C++7

O/ uH 13 BO3MOXKHBIX BAPHAHTOB OTBETA 3aKJI0YAETCI B TOM, YTO KPOME 3aMeda-
TEJIbHBIX WHCTPYMEHTOB HEOOXOIUMO CO3/IaBATh METOAUIECKOe ODeCcneueHne B JOJIK-

HOM O6’béMe, KOTOPOE TTO3BOJIUT JIIOAAM, HE UMEIOINUM JTOCTATOYHOT'O IHTY3HWa3Ma, Ha-



4aTh XOTd Obl mHTEpecoBarhcsa npobsemoit. Ho yxke ymoMmsaHyThle KHUTH, IPEIOCTAB-
Jsomye QyHIaAMEHTAJIbHbIE 3HAHUS, OTIYTHBAIOT HOBUYKOB KayKylIeHcsd Ha HMEPBbIi
B3IJISIJT «CYPOBOI» MaTeMaTuKoi. A HOBHYKAM WHTEPECHO HANUTH B OJHOM MECTE BCE
MHCTPYMEHTBI, ObICTPO YCTAHOBUTH UX HA CBOH MEPCOHATBHBIN KOMIIBIOTED W HATUCATH
cBOIO nepBy0 nporpaMmy «Hello, world!s. Ho B KHMrax u cTarbsgx HOBHYKOB IIPO-
JIOJIXKAOT IIyTaTh OBICTPBIMU COPTUPOBKAMY, OTOPBAHHBIMHE OT 2KU3HN (DAKTOPUATIAMU
u yucjgamu PubOHATIN.

Kowmy 310 myx)kuO? Her, mHecomuenno, 0a30Boe 0Opa3oBaHWe W MOHWUMAHUE TUTy-
OMHHBIX OCHOB HAYKHU O BBIUHUCJIEHUIX KpaliHe YKeJIATeTbHO s MPOodheCCUOHATHEHOTO
nporpamMucta. Ho BCE 3T0 MOXkKeT OBITH HABEPCTAHO MO32Ke, KOrma CHOPMHUPYETCS
OTPEOHOCTh MOHMMAHUS [IPOLECCOB, IIPOUCXOIAIINX B HEAPAX TPAHCIATOPOB (PYHK-
IIHOHAJBHBIX S3BIKOB. «1TO Takoe jeHuBBbIe BbIUUCTeHUA!», «[loyemy smpo si3bika
Haskell mpeacrasiser coboit THOU3UPOBAHHOE A-UCYUCTEHHE? >, «3a9eM TPOrPAMMU-
cTy KoMOuMHATOpHAasd Joruka?», «Kakue peajbHble NIPUMEHEHUS B 00JIAaCTU IPOrpaM-
MHPOBAHUSA MOT'YT UMETh MOHAIBI?» W T. J. — BCE 3T BOIPOCHI 3aHHTEPECOBAHHBIMN
BYHKIMOHAJIBHBIM TTPOrPAMMUPOBAHUEM CIIEIMAIUCT CMOMXKET 331aTh cebe U CBOUM
KOJLJTEraM HAMHOTO TIO37Ke, KOTJA MPOHUKHETCS CYTHI0 W IyXOM (DYyHKIMOHAJIBLHOTO
nporpammMupoBanusg. 1 Torma oH HARIET BCIO HEOOXOIUMYIO TEOPETUIECKYI0 WHMOP-
MAaITuio, KOTOPOi CO374aH0 6osiee 9eM JTOCTATOYHO.

Wrak, B mene momnynsgpu3anun (pyHKIHOHAILHOTO IPOrPAMMUPOBAHUS O0bSIBIIS-
ercst Ho8asA napaduzma. OHA 3AKIIOYALTCS B IIPEJOCTABIEHUH UTATEII0 KOHKDPETHOM
MPUKJIAIHON WHOOPMAIUU O TOM, KaK MPUMEHATHh (DYHKIIMOHAJIBHOE MPOrPAMMUIPO-
BaHME Ha MPAKTHKE 71 Pa3paboTKH MPOrPAMMHBIX CHCTEM JII000# CIoXKHOCTH. Bosee
TOrO, B €€ pamMKax Oy/1yT OTCyTCTBOBATH MHOIOMY/IPbIE IIOBECTBOBAHNA O MOPpU3MaX,
TEOPUU KaTeropuii, f-peayKIuu ¥ MpOYnX mom00HBIX Bemax. Vl HacTosIast KHUTa, CJre-
AyeT 3TOH napaJurMe — OHA OIUCHIBACT CYIIECTBYIOIINN NHCTPYMEHTAPUI, KOTOPBIA
yKe CeroHs MOXKHO B3ATh W HCIOJIB30BATH HA MPAKTHUKE. Bojee TOro, Ha mpuarae-
vom K Kaure CD 3ammcanbr Bce TporpaMMHBIE CPEJICTBA, OMUCHIBAEMbIE B KHUTE, T10-
9TOMY YUTATE]b CMOXKET BOCIIOJIb30BATHCS BCEMU HOBBIMU 3HAHUSIMU HEIIOCPEICTBEH-
HO B IIPOIECCE YTEHUS.

B mo6psrit myTs!



Kparkoe cojaepkanne KHUTHI

Jannag kHura pa3bura Ha MATh I[JIAB, KaXK/as W3 KOTOPBIX IOCBSAIIEHA OT-
JIEJTBHOMY KJIACCY TPOrPAMMHBIX CPEICTB, MPEIHAZHAYEHHBIX JIsT PAOOTHI C SI3BIKOM
Haskell — pazpaborku npunoKenwnii Ha HEM. [JTaBbI TOCBAIIEHBI CJIEIYIONTUM KJIACCAM

HHCTPYMEHTAPHUSL:
1) TpancasTopam;
2) MHTErpUpOBAHHBIM CPeIaM pa3paboTKu;
3) MOMOJHUTEIBHBIM YTHINTAM;
4) BaxkHeifuM GubanoTeKaM SI3bIKA;

5) CHPABOYHBIM CHCTEMAM.

Bribop mepeunciieHHbIX KIAaCCOB MTPOTPAMMHBIX CPEICTB O0yC/IOB/IEH KUOEpHETH-
YEeCKUM MOHMMAHWEM IPOIecca mpeodpa3oBaHus WAEH B pa3yMe pa3pabOTYWKa B CO-
3/TaBaeMOe UM MPOTPAMMHOE CPEACTBO, KOTOPOE CO3IAETCS TIPU TTOMOIIN CUCTEMBI B3a-
MMOCBSI3aHHBIX HHCTPYMEHTOB. DTOT MPOIIECC CXEMATUYIHO MOKAa3aH Ha puc. 1.

Kaxnas rimasa mesnnrcs HA Pa3/iesibl, KaXKAbI Pa3/esl OTBEIEH OJHOMY IIPOJIyK-
Ty OJHOTO U3 MOJKJIACCOB TOTO KJIACCA MMPOTPAMMHBIX CPEJICTB, KOTOPOMY ITOCBSAIIEHA
rnaBa. Tak, K TpuMepy, B MEPBOH IJaBe, TOCBATIEHHON TPAHCAITOPAM, ONMICHIBACTCS
10 OJTHOMY KOMIIMJIATOPY W MHTEPHIPETaTopy. Tak CIejIaHo CO3HATEIBHO — B KHUTE
[peJCTaBIeH ONTUMAJbHBIA (HO HE HOJIHBIH, OCKOJIbKY OXBATUTH BCE Cpa3y HEBO3-
MOYKHO), Ha B3IJIsJl aBTOPa, HAOOp HHCTPYMEHTOB. B m060oM ciydae, B OMUCAHUY KazK-
JIOTO KOHKPETHOT'O TPOrPAMMHOIO CPEICTBA B 00S3aTEILHOM MOPIIKE YKA3BIBAIOTCS
HEKOTOPBIE AJHTEPHATHUBHBIE PENIeHNUs, KOTOPbIE KAaXKIBI YWTATETb CMOYKET HalTH

B cern Unrepmer.
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Puc. 1. KubepHeTrudecKasi cxeMa npeodbpa3oBaHus UJeHU B 3aKOHUYeHHOe IIporpaMMHoOe

cpeacTrso

Kaxkmoe onuchiBaeMoe MpOrpaMMHOE CPEICTBO PACCMATPUBAETCI B CJIELYIOMIEM
kaode. B camMoMm Hadasme uMIET TaK HA3BIBAEMBIH <«IIACIOPT MPOrPAMMHOIO CPEI-
CTBa» — TEePEeYeHb 3HAYEHUH KJIFOUEBBIX XaPAKTEPUCTUK. DTOT MEPEUYeHb MOKHO HC-
MOJIB30BATH JJisi OBICTPOTO O3HAKOMJIEHUsI C OCHOBHBIM HA3HAYEHUEM TPOrPAMMHOIO
CpesicTBA, a TaKXKe JJIs CpaBHeHus uX Apyr ¢ apyrom. Ha ctp. 12 nmokaszan mpumep
rakoro nacuopra Jnsg uarepuperaropa HUGS. Bee rabiunpr nactnopros yuudwuim-
POBAHBI, IPYTOE 0, YTO B HEKOTOPBIX CAyYasix CPABHEHHE ITPOTPAMMHBIX CPEIICTB
He MMeeT CMbIC/Ia (IIpUMep — KOMIMJIATODP U OMOJIUOTEKA, [Jisl HErO).

Cwubrcs rpad macnopTa B OOJBIMHCTBE CJIYYaeB MOHATEH 13 uX Ha3BaHus. B rpade
«Ilocnenuss Bepcusty MPUBOAUTCS HOMED BBITYCKA COOTBETCTBYIOIIErO WHCTPYMEH-
TaJIBLHOTO CpeacTBa Ha BecHy — Jero 2009 roma. I'pada «A3bik» TOKa3bIBAET SI3BIK
rpaduveckoro unrepdeiica noapzoBarens u (i) gokymenraiuu. I'pada «Pazmep»
COZIEPKUT YKA3ZAHUE HA PA3MEpP WHCTAIIIAIMOHHOTO TIAKETa, IO/ OMEPAITHOHHYTO CHCTE-
My Windows. Hakowrerr, B rpade «AHasorus mpencraBieHbl B OOJBIMUHCTBE CJIyIaeB
JIVIIITb HEKOTOPHIE AHAJIOTH, KOTOPHIE MTOKA3AJINCH ABTOPY BIIOJHE JTOCTOWHBIMUA KOHKY-
PEHTAMU PACCMATPUBAEMOMY CPEICTBY.

B mengax emuHOOOpa3usi mpencTaBiAEHUS HCXOIHBIX KOIOB 37€Ch HUCIOJIb3YEeTCs
onpenenéaHoe HGOPMATUPOBAHUE TEKCTA, KOTOPOE CIEIUATBHBIM 0OPa30M BbIJEISET
CTPYKTYPHBIE 3jieMeHTbl (DYHKIHH U JPYyrux MPOrpaMMHBIX CyIHOCTeH. B oramane

OT TPEABIIYINUX MyOIuKaInil aBTOPa MPY BEPCTKE ITON KHUTH UCIOJIB30BAJICS TTAKET
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BTEX «listings» co cnenuanbHO BKIIOUEHHON TommepKKoii a3bika Haskell, a moromy
CTPYKTYPHBIE 3JIeMEHTHIl O(POPMIIHIOTCA B CTHUIIE STOrO IMAKETA.

Takum oOpazom, oObIYHBIE WIEHTH(MUKATOPHI W3 mporpamMMm Ha sa3bike Haskell
Opyd YIOMHHAHWK B TEKCTE€ KHUTYM 3ANUCHIBAIOTCS IIPU MOMOIIM MOHONIIUPUHHOTO
mpudra: foldr, last, Functor, fst u 1. 1. KitodeBbie cioBa, B CBOIO O9Yepeb, BbI-
JIETISTIOTCS MTOJIY JKUPHBIM HadepTanueM obbranoro mpudra: let, class, module. 3ua-
KU OTEPAIVil W CHeUAJbHBIE CUMBOJIBI TIPYU 3AMKMCH BHYTPH TEKCTa, OrPAHUIUBAIOTCS
KpyruibiMu ckobkamu: (//), ($) u T. 1., a camu cKOOKH ITpH HEOOXOAMMOCTH BbIJIEJIEHHST
B TEKCTE 3allUCHIBAIOTCA B KABBIUKAX: «[», «}».

OrnenbHbe OMpeIeTeHusT MPOTPAMMHBIX CYIIHOCTEH 0(hOPMISIOTCH TPOrPAMMHBI-
Mu OJIOKAMU ¢ AKIEHTUPOBAHUEM KJIIOYEBbIX CJIOB, IPUIEM CAM TEKCT UCXOAHBIX KOJIOB

3aMKCHIBAETCS MOHOIMTUPUHHBIM MPUMTOM ¢ HEOOJIBINON Pa3PsIKOii:

class Pretty a where
pretty :: a —> Doc
prettylist :: [a] —> Doc

prettylist = list . map pretty

K xnure npuxsiagsBaercs KOMIIAKT-IUCK, HA KOTOPBIH 3aIMCAHBI BCE OMMUCHIBAE-
Mble B KHUTEe HHCTpYMeHTbl. Camo cobOi, Te u3 HUX, KOTOPbIE HAXOIATCA B AaKTUBHOMN
craauy pa3paboTKu, MOTYT OBITH BBIMYIIEHBI B HOBOH BEPCHUM, TIOITOMY UHUTATEJHO
PEKOMEHIyeTCd BHUMATEIBHO CMOTPETH B MACIOPTe IPOrPAMMHOIO CPEACTBA B I'pa-
&y «1acrora OOHOBIIEHHUs», HA OCHOBAHWM 3ANNCHA B KOTOPOIl CTAHET SICHO, MMEeT JIu
CMBICJI IPOBEPATHh HaJW4Ue HOBOHM BEPCUU COOTBETCTBYIOIIErO MHCTPYMEHTA Ha ero
ocdurnmanpaoM caiite. K nMerommMces Ha KOMITAKT-IUCKE HHCTPYMEHTAM TI0 BO3MOXK-
HOCTH IPUKJIAJIBIBAETCA U JIOKYMEHTallus Ha HUX.

s onmucaHvs TPECTABJIEHHBIX B KHHUIE MPOTPAMMHBIX MPOAYKTOB, OHOIHOTEK
U MHCTPYMEHTOB MCIOJIb30BaJUCh MaTEPUaJIbl U JOKyMEHTalud, IIpUIaracMble K Co-
OTBETCTBYIOIIUM IIpOI'PaMMaM, & TaKzKe JIOIOJHUTE/IbHbIE CTaTbU U KHUI'H, llepeduc-

JICHHBIC B CIIMCKE JIUTEPATYPhI.
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TpancasgaTopbl

B y3koM cMmbIcie TOA, TPAHCJASTOPOM MOHMMAIOT IPOrPAMMHOE CPeICcTBO, OCY-
HIECTBJISIONIEE IIPe0bpa30BaHue IPOrPAMMbIL, HAITMCAHHON HA OHOM A3bIKe (BXOIHOM ),
B JIpyroi (BbIXOILHOfI HBbIK), YacTO ABJISIONINKNCA IIOCJIeI0BATEIPHOCTHIO MAITMHHBIX
KOMaH/I. TpaHCJIf[TOpr JeJIATCA Ha JIBa O6I_T_II/IprIX TOAKJJIAaCCa — HWHTEPIPETATOPHI
u kommuaTopsl. Jas s3pika Haskell pazpaborano mocrarodroe KOJUIECTBO KaK MIep-

BBIX, TAK W BTOPBIX. Jlajee OMuCHIBAIOTCS JBa HAMOOIeE PA3BUTHLIX HHCTPYMEHTA:
1) unrepuperarop HUGS;

2) kommunstop GHC (B nocraske Takxke umeercsa unrepnperarop GHCI, koropsiii,

OIHAKO, 3/IECh HE PACCMATPUBAETCS ).

ITonpoGHO 0 TPAHCIAATOPAX W TEXHOJOTHU UX PA3pabOTKH PACCKA3BIBACTCS B KHH-
rax [1, 2]. Take o7Ha IyIaBa KHUTH [5] MOCBAIEHA TPAHCIATOPAM W MeTogaM obpa-

60TKU (POPMATLHBIX A3BIKOB Ha sA3bIKe mporpamvupoBanust Haskell.

1.1 MHMuarepoperaTop HUGS

HUGS (rounee, HUGS 98) — 310 unrepuperarop (yHKIMOHAIBHOIO SI3bIKA
Haskell, koTopsrit ceromms cram cragaapToM je-haKkTo [ HECTPOrux (pyHKITNOHATb-
HBIX $I3BIKOB TIporpammuposanus. [Iporpammvuoe cpencrso HUGS 98 mpencrasiser
MPAKTUYIECKH TIOJTHOE COOTBETCTBUE cTanmapry sizbika Haskell-98. /leransnoe onuca-

HEE [IPOrPAMMHOIO CPEJCTBA HA PYCCKOM sI3bIKE JAHO B METOAMWYECKOM 1ocobun [3].
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1.1.1 TIlacmopT mporpaMMHOIO CPEACTBA

[ XapakTepucTuka [ 3HaveHUEe
Kon HUGS
Haumenosanue Haskell User’s Gofer System
MMocnenuss sepcust | Cenrssbps 2006
Tun Nurepniperarop
AsTop Mapk Hxonc (Mark P. Jones)
Paspaboruuk I'pynna HMensckoro Yuusepcurera (Yale Haskell Group)
CoBmecTUMOCTD MacOS, Unix, Windows
Azbik Awurymiickuii
Pazmep 14 Mo
ObuoBNEHUA Odenb peako
Cocrositame CrabnanbHas oCTaBKa
JInnen3ust BSD
JokymenTtarust Pazsurasa
Web-caiit http://www.haskell.org/hugs/
Amnajiorn HBI, GHCi

1.1.2 OO6iuee onucaHue

WNureprnperarop HUGS 6vu1 peanuzosan B 1995 romy Ha OCHOBE TOCTATOYHO CTAPO-
IO MHCTPYMEHTAJIBLHOTO CPEICTBA st PAOOTHL ¢ (PYHKIIMOHAIBHON MapaJaurMoil mpo-
rpammupoBanus Gofer (a66pesuarypa or auri. GOod For Equational Reasoning). Ilo-
CITeTHAS IBSIACH YIIPOIEHHBIM BapranToM a3bika Haskell 1 ncmonb3oBaiach HCKITIO-
YUTEIBHO i OBydeHHs OCHOBAM (DYHKIHMOHAIBHOIO HPOIPAMMHUPOBAHHA B Lleb-
ckoMm Yuupepcurere. B supape 1999 roma marepnperarop HUGS cram npaktugecku
HOJHOCTBIO noanepxkusarh dhopmar s3bika Haskell-98 (3a uckiiouenueM HECKOJIBKUX
HE3HAYUTEIbHBIX OCOOEHHOCTEN).

IMockonbky wmnrepmperarop HUGS sBisiercs JOCTATOYHO MPOCTHIM M MAJIBIM
O pa3Mepy MPOrPAMMHBIM CPEICTBOM, OH YaCTO UCIOJIb3YETCs I O0YIeHUsT T3BIKY
nporpammvupoBanus Haskell, mist 6pICTPOro mpoTOTHIIMPOBAHUS TPOTPAMM, 8 TAKIKE

JI7I HCCIIEIOBATENBCKUX TIeJIeH, TO €CTh B IIEJIOM TaM, Ie HeT HeoOXOTUMOCTH B 00ec-
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MIe9EeHUH CyPOBBIX TPEOOBAHUI MO ITPOU3BOAUTEILHOCTH 1 PA3ZMEPY HUCIIOIHIEMOro KO-
J1a.
Hecwmorps wa sro unarepnperarop HUGS ceepx crammapra Haskell-98 mommepsku-

BaeT AOOIIOJIHUTEJIbHBIEC BO3MOXKHOCTU (paCH_H/IpeHI/IH) A3bIKa, a HMEHHO:

1) HUGS nmonzmep:KuBaer CTaHIapTH30BAHHDIE DACIIUPEHUs (JIOMOJTHEHNS) K CTAH-
napry Haskell-98 — FFI (unrepdeiic B3auMoaeicTBusi CO CTOPOHHUMH (DYHK-
[UsAME) U CTPYKTYPU3AIUIO HAMMEHOBAaHUI MOJysieil (MCIONb30BAHKE TIAKETOB

MOztyJeli, 0603HAYAEMbIX [IPH IIOMOIIY TOYKH (.)).

2) Ilpu nomouiy BKJIIOYEHHH CHENUAIBHBIX [IAPAMETPOB WHTEPIPeTaTopa CTaHO-
BUTCS BO3MOXKHBIM HCIIOJIB30BATH HEKOTOPBIE HECTAHIAPTHBIE PACIIUPEHUS SI3bl-
xa Haskell, psn koroperx mommepxkusaerca u kKommunstopom GHC, a apyrue

crierucpranbl mMeHHO 1718 narepuperaropa HUGS.

3) B nocraske unrepnperaropa HUGS HaxomuTcss MHOXKECTBO JIONOJTHATEIBHBIX
K CTaHZAPTHBIM OUOJIMOTEK, KOTOPBIE TAKYKE HOIIEPXKUBAIOTCA APYTUMH TPAHC-

JsgTopaMu g3bika (B uepsyio odepenp komuuiagropon GHC).

Takke B MOCTABKE WHTEPIIPETATOPA UMeeTCs YTHAWTa runhugs, KOTOpas MO3BO-
JISIET 33aIMyCKATh Ha UCIOJTHEHNEe MOayab Ha a3bike Haskell 6e3 Bxoma B mporpaMMHyO
cpedy. 9DTa yTUAWTa 3amyckaeT (QYHKINI main u3 33JaHHOTO MOIYJIS U MEPEIaéT
eif CIMCOK 33aHHBIX B KOMAHIHOW CTPOKE apryMeHTOB. Takoe MCIOIb30BAHUE WH-
TepIperaTopa 9acTo ObIBAET MOJE3HBIM I OBICTPOH PAOOTHI C UCXOTHBIMEA KOTAME

B KOMAHJIHOI CTPOKE.

1.1.3 QPyHKIUOHAJBHOCTH U NCHOJb30BAaHUE
Bamyck uarepnperaropa HUGS Boimonasercss mubo ¢ KOMaHIHON CTPOKH:
hugs {option} {file}

JubO TPU MOMOIIHU 3aITyCKa MPOTPAMMBI U3 TpadUUIecKoil 000JOUKY OTEPAITMOHHON
cucTteMbl. B mociemsem ciaydae mapaMerphl 3alyCKa U 3arpykaeMmbie (Gpaijbl MOTyT
ObITH OIPENEJIEHbl KaK B HACTPONKAX ONEPALMOHHON cUCTEMBI (PEECTp, MepeMeHHbIe
OKDPY2KeHHsI), TAK U B HACTPOIKax camoro uHrepuperaropa (baia MHUIMAIN3AINY).

Kpowme Toro, HacTpoiiky u CIIMCOK 3arpyKEHHBIX MOJYJIeH MOKHO U3MEHSTH BO BPEMS
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paboThI C TPOrPAMMHBIM CPEACTBOM IIPH MOMOIIHN rpaduieckoro naHTepdeiica momb-
30BaTess WM CHENUAJIbHBIX KOMaHJ, HWHTEPIPETaTOPa, BBOAUMBIX HEIOCPEICTBEHHO
B CTPOKY WCITOJTHEHUS.

ITocre ycmemHOro 3amycka HHTEPIPETATOPA HA IKPAH BBIBOIUTCS [IPUBETCTBEHHOE

COODIIEHNE TPUMEPHO CJAEAYIOIErO BHIA:

I T I T T . Hugs 98: Based on the Haskell 98 standard
I e I e I e b e Copyright (c¢) 1994-2005

1 _-_ 11 | World Wide Web: http://haskell.org/hugs

I I Bugs: http:// hackage.haskell .org/trac/hugs

1 || Versionm: Sep 2006 oo e

Hugs mode: Restart with command line option +98 for Haskell 98 mode

Type :? for help
Hugs >

IIpurnamenwe K BBOLY KOMaH[bl «Hugs>s» CBHJIETEILCTBYET O TOM, UTO TEKY-
U 3arpyrKeHHbIH MO/IYJIb SIBJISETCS IIYCThIM MoJysieM Hugs, KOTOPBIH 3arpyzKaeTcs
110 YMOJTYIAHHUIO B CAyYasaX, KO/ MMEHa 3arpy»KaeMbIX MOJIyJIEH He 33JaHbl P 33-
rpy3Ke MPOrpaMMHOIO CpecTBa. Ecan 3arpys3urb Kakoil-mub0o MOMy/b, TO HAUMEHO-
BAHUE TMOCTEIHEr0 U3 3arPY2KEHHBIX BUIHO B MPUTJIANIEHUH.

B komManmHON CTpPOKEe MHTEPIPETATOPA BO3MOXKHO 3AIYCKATH MTPABUJILHBIE BbIPaA-
xkenns a3bika Haskell amst ux mcmommenns, b0 UCIOTHATH CIEIUAIBHBIE KOMAHIbI
unrepuperaropa HUGS, kaxkias u3 KOTOPHIX HAYUHAETCs € CUMBOJIA IBOETOYH ().

Janee mpuBomuTcs Tepedenh KomaH wHTeprperaropa HUGS, xkoTopbie MOXKHO
HCIIOJIB30BATh B €r0 KOMAHIHOM cTpoke. IIpwm 3TOM HAI0 OTMETHTDL, YTO KOMAHIHI
MOXKHO 3aITyCKaTh KaK IIPU BBOJE MOJHOIO UX HANMEHOBAHMUS, TAK U IIPU BBOJE TOJBKO

nepBoii 6yKBbI (HaIpuUMep, :q BMECTO :quit).

Basosnie KOMaH/AbI

SaHyCK Ha MCIIOJTHEHHNE BbIPDazKEeHHWA OCYIIECTBJJIAECTCA IIPOCTBIM BBOJOM 3TOT'O BbI-

parkeHus 10cJie NPUIJIALICHUS UHTEePIPeTaTopa:
expression

JIro60e mpaBusibHOE Bhipaxkenue Ha si3bike Haskell 6yner HemocpeacTBeHHO BBIMOJI-
HEHO WHTEPIIPETATOPOM, & PE3YJIbTAT HCIOTHEeHUs Oy/JIeT BBIBEJEH HA IKPAH MPHU ITI0-
Moru crangapTHoil dyHkiuu show. B ciayuae HeonpenenéHHOCTH THIIA PE3YIBTATA
dysrims show OyIeT UCMOAB30BATH TUI TI0 MOJTYAHUIO, ONPEIETEHHBIN TPU TOMOIIH
ko9esoro ciosa default (eciim Takoro onpenesieHus B 3arPyKEHHBIX MOJLY/IAX HET,

TO 110 YMOJYAHUIO Ucnosb3yercs Tuil Integer). Heckonbko npumepos:
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Hugs> 2 + 3 * 4 — 5
9

Hugs> foldl (%) 1 [1..10]
3628800

Hugs> map snd [(]-a ’a’) > (27 ’b7) > (37 ’C’)]
" abC n

Ecau BBenénHOe BhIparkeHue expression mmeer Tun I0 t JJs HEKOTOPOTO TH-
1a t, TO BCE Pe3yJbTHUPYIOIINe JIeHCTBUS BBOJA-BLIBOJA HCIOJHSIOTCH, a PE3YIAbTaT
MCTIOJTHEHUsT BhIpayKeHusT 0OOBIYHO WTHOpUpyeTca. Hampumep, 3amyck Ha UCIOTHEHWE
BBIPAXKEHUSA
do {print (25°3); putStr "Greetings!"}
BBIBEJIET HA IKPAH Pe3yabTaThl TOOOUHBIX ddderToB dyHKIui print u putStr:

15625

Greetings!
Crenyrormas KOMaHIa 't 3aMyCKAETCS C OIHUM MAPaMETPOM:
:type expression

JanHasg KOMaHIa BBIBOAUT HA 3SKPaH Hambojee OOmMmil THUI BbIPAXKEHUS

expression, Tpy 3TOM caMo BhIpaykeHWe He ucnogagercd. Hampumep:

Hugs> :t sequence

sequence :: Monad a => [a b] —> a [b]

Komanna :s 3anmyckaercss ¢ HAOOPOM KJIFOUEl JJisi YCTAHOBKU TTAPAMETPOB WHTEP-

nperaropa HUGS, mubo mycroii:
:set {option}

Eciu komania 3amyiieHa cama 10 cebe, TO pPe3y/abTaTOM ABJISETCs BbIBOZ, BCEX
BO3MOXKHBIX TTAPAMETPOB UHTEPIPETATOpa (PEeKUM MOACKA3KM), 8 TAKKE 3HAYEHUSs
TEKYIUX YCTAHOBOK. [lepedeHb BO3MOKHBIX TAPAMETPOB MPEICTABIEH B HUKECTIEIY-
o1e rabiute.

Kazxaprit mapamerp MOKeT OBITH ABYX BHIOB:
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1) ®aar, koropsiii u6GO ycTAHABIMBAETCA IPU IOMOIIHY 3HAKA (+) mepe HuM, aubo
cbpacpiBaercsd 1pyU HOMOILY 3HAKA (—) Llepej HUM COOTBErCTBeHHO. B rabsuie
HIZKE Bee (DJIArM ONMMUCAHBL TAK, Kak OyaTo Obl 3anymieHs! ¢ cuMBoyioM (+). Bee

draru moMevYeHbl COOTBETCTBYONUM 00pa3om B rpade «Djars.

2) ITapameTrpbl CO 3HAYEHUSMH, KOTODbBIE BBINIAIAT B ODIIEM BHJe Kak —Pstr.
3Hak (—) mepes CHMBOJIOB TTapaMeTpa MOMKET ObITh 3aMeHEH Ha cuMBOJ (+) —
570 He mMeeT 3HavYeHnsd. CTPOKa StI yCTAHABIMBAETCA B KadeCTBE 3HAYCHH

COOTBETCTBYIOIIETO TTAPAMETPA.

{ ITapamerp { ®jiar I IlosicHenue ‘

{ ITapamerpsI A3bIKa, ‘

98 + Pexxum momnep:xku cramgapra Haskell-98 6e3 pacru-
penwnit. I[To ymomuanuio ¢ar B3BedéH, W ITOT Iapa-
METP MOXKeT ObITh U3MEHEH TOJIbKO ¢ KOMAHHON CTPO-
ku, HO He u3 nHTepnperaropa HUGS B pabouem pexu-

Me. [lo ymomganmio napaMeTp BKIIOUEH.

—cnum YcraHaBIMBAET 3HAMEHHE OIPAHUYIEHUS PEKUMA OTCEU-
KU B 3aJaHHoe uucjo num (no ymoadanuio 40, u 3m0ro
3HAYEHHUST JTOCTATOYHO TPAKTUIECKH s JIFOOBIX CJIyda-

eB ucnoas3zoBanusa HUGS).

o + (Crpounas 6yksa.) Paspemaer nepecedenue sK3eMIis-
POB KiaccoB. PaboTaer TOMBKO B DACIINPEHHOM DEKUME

(napamerp —98). ITo ymonuanuio napaMerp OTKIIOUEH.

0 + (Barnasnas 6yksa.) Paspemaer nepeceuenne sK3eMIis-
POB KJIACCOB AK€ B CJIydasx, ecau 370 HeHesomac-

Ho. PaBoraer TOJNIBKO B paciiupeHHOM pexume (napa-

merp —98). Ilo ymosrganuio napaMerp OTKIIIOYEH.
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H +

[Toep:kka CTPOK CIEIUATBLHOIO BHJIA, KOTOPBIE 3allu-
CBIBAIOTCA B ABOWHBIX anmocTpodax «*¢» u «??». O6bru-
HO TaKWe CTPOKHW SIBJIAIOTCS OYEHb JJMHHBIMH, & IOTO-
MY MOTYT BKJIIOUATH B ¢e0sT CHMBOJIBI TIEPEBOIA CTPOKH,
HO He cuMBod ($). Tocaeanit nermonb3yercs st BKITO-
YeHHs] B CTPOKY 3HAYEHUs mapaMerpa (byHKINH, B KO-
TOPOH MCIOMB3yeTcst Takas cTpoka. [lo ymondanuio na-

paMerp OTKJIFOUYEH.

{ ITapamerpsl 3arpy3ku

MOJLyJIel

1 +

Bxrrouenue ucnob30BaHAS 0 YMOTIAHUIO JIUTEPATYP-
HOrO KOJa (M3HAYAIBLHO 9Ta ONIMs BLIK/IOUeHA). Daiibl
C paclIipeHreM . hs Bceraa MOHMMAIOTCS HHTEPIPeTATO-
POM B KadecTBe OOBIYHBIX KOJOB, B TO BpeMa Kak (aii-
JIBI C pacIvpenneM . 1hs TOHUMAOTCS KaK «JTUTEPATYP-
HbI€» KOJBIL. VCMOIL30BAHME ITOTO MAPAMETPA MEHSIET
noBenenne wHTepnperaropa HUGS B oTHomenmn Bcex

pounx (PaiaoB.

Pacnieuarbisaer Touku (.) BO BpeMs MPOIECCa 3arpy3Ku

mozyseii. I[To ymorganuio mapamMerp OTKII0YEH.

He mnewaraer HH4Yero BO BpeMs 3arpy3Km MOIyJeil.

IIo YMOITIaHUTIO 3Ta ONINA BKJIIOYCHA.

3acraBisger HHTEPIPETATOD BCEr A MOKA3bIBATH HH(MOP-
MaITlio O TOM, KakKue MOAYJIu 3arpyxkenbl. [lo ymomya-

HUIO OIIMA BBIKJIIOYCHA.

—Fcmd

3amyckaeT BHENHIOK KOMAHIy cmd JJIsT TOTO, YTOOBLI
MTPOM3BECTH TPEMPOIECCOPHYID 00pabOTKy 3arpyrKae-
MBIX MOIYJIEl Tepes TeM, KaK 3arpy3uTb WX B HHTEP-
nperarop. Camo coboit, ¢ 9T0fl KOMaH/I0l MHTEpIpeTa-
top HUGS y2ke canrbiBaer nHGOPMAIHMIO U3 CTAHIAPT-
HOTO MTOTOKA BBIBOJIA, 3AMYIIEHHOTO MPEITPOIeccopa. JTa
BO3MOXKHOCTD TOJI€3HA [T UCTIOIb30BAHUSA KAKUX-TH00
pacmmupennii sizbika Haskell, obpabarbiBaeMbix mpemnpo-

1IECCOPOM.
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—Pstr VYeranapsupaer HaGOP KATAJIOTOB JIJIsT TIONCKA UCXOTHBIX
daiinioB B 3HadeHue str. B 3To#l cTpoke Bce KaTamorm
paszensiorcs npu nomomy asoerodns (1) (B oriu4une
OT OTIEPAIMOHHBIX CHCTEM, TIe OOBIYHO WCTOMh3yeTcst

TOYKa ¢ 3anAToi (;)).

—Sstr VcraHaB/IMBaeT IepevYeHb BO3MOXKHBIX PACIHIUDEHUN
daiinos, B koropeix maTepnperarop HUGS ocymecTs-
sister ouck momyseit. 1lo ymosganuio stor Habop co-
CTOUT M3 pacmupenuit .hs m .lhs, Tak 4TO WHTEPIpE-
TATOP UINET MOAYJIU B (Daiyiax ¢ ITUMHU PACIIUPEHUSIMA
B KaTaJ/lorax, 11Iepe4uC/IeHHbIX 1IPYU IIOMOLIY IIDebLILyIiie-
ro nmapamerpa. Ouarb Ke, Ui pa3iesieHus] 3HAYCHUN

UCHONB3yeTcs ABoeToune (:).

{ Onpenenenne penakTopa UCXOAHBIX (DaIoB

—Estr VcranaBiauBaeT KOMAHIY /i BHI30BA BHEITHETO PETaK-
TOpa /I PENAKTHPOBAHUSA HMCXOAHBIX (haiiioB, 3arpy-
xeHHbix B naTepnperarop HUGS. B cTtpoke str MmoxHO
HCIIONB30BATE CIEIMAANBLHBIC CAMBOJIBI TIOICTAHOBKHA: %d
3aMEHSAETCs Ha HOMEP CTPOKY UCXOIHOTO (haiiia, Ha KO-
TOPOI MPOM30ULIA MIOCAEIHAA OMMOKa; %s 3aMeHserca
Ha uMs aiina mosyns; %f 3aMeHsiercs Ha MOJIHbIH Iy Th
K daitny monynd; %% samenserca Ha %. 9T CUMBO-
JIBI TIOZICTAHOBKY MOYKHO HCIOJIB30BATD JIJIs1 YIIPABJICHU ST

IDOBEACHUEM BHCIIHEI'O pEeaaKTOpa.

{ HapaMeprI BBIYUCJICHUA U OT06pa}KeHI/IH Pe3yabTaToB

—pstr VcraHaBauBaeT CTPOKY str B KA4eCTBE IPUBETCTBUS WH-
TeprpeTaTopa K BBOay 3Hadvenwmii. [locienoBarebHOCTH

%s B CTpOKE stT 3aMEHSeTCS Ha NMsI TEKYIIEro MOYJIS.

—rstr Wcnonp3yer 3Hadenue str B Ka4eCTBE CTPOKH 1S BBI-
30Ba, TocyieHelt BBeAEHHON KoMaHmbl. [lo ymomdanuio

JUTsL 9THX Testeli uenosp3yercs: KoMauna ($$).

k + Bacraasger unrepiperarop HUGS BeiBoauTh HOMHYIO
wapopMarmio 06 ommbrax copros Tumos. [lo ymosryaa-

HUIO (pJtar BBIKJIIOYEH.



1.1. Warepuperarop HU

GS

19

3acTrapisieT B OLPEIEIEHHBIX C/Iy4YadX HEIOCpeACTBEH-
HO WCIOJIb30BATH THUI MO YMOJYAHUIO (ONpeneéH b
npy nomoiy Kiouesoro ciosa default) npu Bbrawmc-
JIGHUU TUIIA BbIPAKEHWS IIPU IOMOINM KOMAaHIbI :t.

ITo ymomuanmio ¢Jiar OTKIIOUEH.

[Ipu BBIBOAE KAKUX-TMOO MOACHTH(MUKATOPOB 3ACTABJISI-
er uarepnperarop HUGS pacnedarsiBarsh kKBanuduim-

POBAaHHBIE HMECHA. ITo YMOIYaHNUIO OIIIMA BBIKJIFOYECHA.

3acTaBjsger WHTEPIPETATOP BBIBOAWTH HA IKPAH THUI
BBIUHUCJIEHHOTO 3Ha4YeHusA. 110 yMOI9YaHUIO OmIusa BbI-

KJIIO4Y€eHa.

Ucnonws3yer meron show s BBIBOMA PE3YAbTATOB BbI-
qucaennd Ha 9kpan. [1o yMomdanuto onius BKIIOYEHA.
Ecaun ¢mar B3BeaéH, TO B HEKOTOPBIX CIAyUASIX HWHTED-
nperarop HUGS He cMOXKeT BBIBECTH PE3YJIBTAT BHIYUC-
JICHUS BBIDAYKEHUsI HA SKpaH (HAIPUMED, Jijid GOJNbIINH-
crBa DYHKIWH, TOCKOIbKY s (DYHKIINOHAIBHBIX TH-
OB He OnpeeséH sk3eMiuiap Kiacca Show). Ecau daar
YCTAHOBJIEH, TO PE3YIBTUPYIOIIEe 3HAUEHNE BHIBOIUTCS
B no6oM ciaydae (MHOI Pa3 B BUJIE BHYTPEHHUX IEpe-

MEHHBIX MHTEPIPETATOPA,).

Sacrapiser naTeprperarop HUGS BoiBOAUTE Ha 3KpaH
mobounbe 3hderTh GYHKINH BBOIA-BRIBOAA. 110 MOI-

YaHHUIO OIIIHA BBIKJ/JIIOYEHA.

{ ITapamMeTpsl HCTIONB30

BaHUS PECYPCOB

—hnum

VcraHaBauMBaeT MAKCUMAJBHBIH Pa3MepP Ky49d B TAMATH,
KOTOpBIH ucnosb3yercs: uareprperaropom. 1lo ymosraa-

HUIO 3HaUYeHue num pasHO 250 KO.

ITocme KaxkKa0T0 BBIYUCTEHUS JTIOOOTO BBIPAXKEHHUST PAC-
MEYATHIBAET CTATUCTUKY TIO BBITIOJHEHHBIM BBIYUCIEH-
sIM — KOJIMYECTBO BBITIOJTHEHHBIX 3JIEMEHTAPHBIX PEITYK-
WS ¥ 9UCII0 33efICTBOBAHHBIX sueek namsaTu. [1o ymos-

YaHHUIO OIIIHA BBIKJ/JIIOYECHA.
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g + PacnedarsiBaeTr KOIMYECTBO si9€eK IMMAMSITH, OCBODOXK-
JEHHOE MOCe KaKIOro 3alycKa CcOOPIIHKA Mycopa.

ITo ymomyanuio nmapaMeTp BBIKJIIOYEH.

R + Bxodaer onTuMmu3aInio, KOTOPas HEMHOI'O YCKOPSET
niportiecc Buraucennit. [lo ymongannio mapamMerp BKJTIO-
4éH. OTK/II0YeHNEe ONTUMU3AINN MOYKeT OTPeOOBaATHC s

Ipu UCIIOJIb30BAaHUM OTJIad9IHKa.

Crreryromiast KOMaHIa 3alyCKAET Ha UCIOJTHEHNE TIABHY0 (DYyHKIMIO MOIY/Id main

C 33]AHHBIMH [IAPAMETPAMH:
:main {argument}

DTa KOMaHIa 3amMycKaeT nepefaér B GYHKIWIO main mepedeHb apryMeHTOB, KO-
TOPBIE MOXKHO TOJIYYHUTh IIPH TOMOIMM cTanmaprHoil dbynknmn getArgs. Komanma
TIOJIe3HA /i1 TECTUPOBAHUS TIPOTPAMM B MHTEPITPETATODE.

Hakoner, komanga:
:quit

zakpbiBaer uaTeptperarop HUGS u ocymecTBisier BBIXO B ONEPAIIMOHHYO CHCTEMY.

Komaaapl /uist 3arpy3Ku M peJakKTUPOBAHUS MOJTyJIeit

N3 xomanauoit crpoku unreprnperaropa HUGS M0KHO 3arpyKaThb MOIYIH U BbI-
3BIBATH BHEIIHIOI IPOrPaMMYy JIJI UX PeJIaKTUPOBAHUs (C MOCIIEAYIONIel nepe3arpys-
KOIl B UHTEPIIPETATOD ).

Komamna,
:load [module|file]

3arPy2KAeT B LIAMATH UHTEPIIPETATOPA 331aHHbL MOAYJIb (KOTODbIH MokeT Obirh 060-
3HAYEH MyTEéM yKa3aHus B apaMerpe umenu daitia). [Ipu 3ToM U3 naMsaTu HHTepIpe-
TATOPa BBIIPYXKAIOTCA BCe paHee 3aIPyzKeHHbIe MOAYIN, KPOMe CTaHIAPTHOIO MOIYJLL
Prelude u BHOBB 3arpyzkaemoro moaynad. Ilocmennnit 3arpyKeHHBI MOIY/Ib CTAHO-
BUTCH TEKyIMM MOAyJeM. Eciu He 337aTh MMEHU MOJYJd, TO KOMAHIA 3arPyzKaer
TEKYIIHI MOIYJIb.

Korma npu nomoru 31oit komau st uatepperaropy HUGS naércs 3amanme 3arpy-

3UTHb HEKOTOPI MOayib M, unrepnperarop umier ¢daiin dir/M.hs wiu dir/M.1hs, rae
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Karajor dir BXOAUT B MHOXKECTBO IIyTeil 1JIs HOUCKa MOAYyJIel. 9TO MHOXKECTBO MOXKET
OBITH M3MEHEHO IpU IoMOoIU napamerpa —P komanmpr :set. Takxke u crangapTHbIE
pacmupenus GaiijoB s MOUCKA MOMYJIEH MOTYT OBITh W3MEHEHBI ITPU TOMOIIY T3~
pamMerpa —S TOii XKe KOMaH]bI.

B crpykTypHbIe uMenax momyieil (Takux, Kak A.B.M) Bce TOUKY 3aMeHSIOTCA Ha, 00-
parubie cidum (/), a B HAYaI0 OYTH, eCTeCTBEHHO, MOJCTABIAETCS KOMIOHEeHT dir.

B mpoTHBOBEC pACCMOTPEHHOIH KOMAaHIAE KOMAHIA
:also [module|file]

JOTPYyZKaeT B MaMATh MHTEPIIPETATOPa 3aJaHHbIM MOIYJIb, HE BBIIPYzKad OTTyIa y2Ke
umerommuecs: B Heit Moy, COOTBETCTBEHHO, MOCHEHNAN 3arpyKeHHbIA MOJYJIb CTa-
HOBUTCHA TEKYIIIUM.

B sToMm ke paay cTouT KOMaHIA
:reload

KOTOpas Meperpy»KaeT TeKyIIuii MOLY/Ib, OCTABAAA B HAMATH UHTEPIIPETATOPA TOJIBKO
€ro U CTaHJAPTHBIA MOAy/b Prelude.

Bazkmoit aBasercs komanma,
tedit [file]

KOTOpPAst 3AIyCKAET BHEITHUHN PETaKTOP W 3arpyrKaeT B HETO YKa3aHHbIN daita ais pe-
nmaktupoBanus. Ecim ums ¢aita we 3amano, watepnperarop HUGS 3arpyxaer
BO BHEIIHHH pemakTop (baiiia, B KOTOPOM COAEPKUTCI TEKYIIHi Moayib. Heobxommmo
OTMETHUTD, YTO KOMAHY [IJIsl 3aIlyCKa BHEITHErO PeaKTOPa MOXKHO MOMEHATD [IPH 110~
Moty mapamerpa —E KoMaH/ipl :set.

Taxke IOJIE3HOH SIBASIETCST KOMAHIA
:find name
3arpyzKamInasa B PeJaKTOP MO/LYJb U3 COCTaBa TEKYIINX 3arPYy2KEHHBIX MOIYJIeil, B KO-
TOPOM HMEETCsl ONpee/ieHne IeHTHPUKATOPA, name.
Komasap! Jiis moaydeHnsa nH(opMaInm

He menee BaxkubiMu npu pabore ¢ uareprperaropom HUGS saisiorcsa crpaBod-
HbIe KOMaHJIbl, HECYIHe DOJIbIIE BCIIOMOTATENIbHYIO POJib. Tak, K mpuMepy, mpocras

KOMaHIa
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BBIBOJUT B KOHCOJIb MHTEPHPETATOPA KPATKYI mHGOPMAINIO 06 OMMCAHHBIX 3/ECH
KOMaHJax (eCTeCTBEHHO, HA AHIJIMIACKOM sI3bIKE).

Komamnna,
:names [pattern]

BBIBOJUT HA JKPAH IEPEYEHb BCEX HUIEHTH(MUKATOPOB HPOIPDAMMHBIX CYITHOCTEH,
OLIPEJIeJIEHHBIX B TEKYIIUX 3aIDY2KEHHBIX MOJYJISAX, KOTOPbIE yJ/IOBJIETBOPAIOT 3381aH-
HOIl Mozienu pattern. B momenu MOXKHO HCIOIB30BATH CUMBOJ (%), KOTOPBIH 060-
3HAYAET JIFOOYIO TOCJIEI0BATEILHOCTh CUMBOJIOB; CUMBOJ (7), obo3Hadaomumii o6oit
OJMHOYHBIA cuMBOJ; [chars| — 060l U3 IEPEYMCIIEHHBIX B KBAJAPATHBIX CKOOKaX
cuMBOJ; char—char — m000# U3 HHTEPBaJIa CUMBOJIOB OT IIEPBOTO IO BTOPOr0; 8 TaK-
xe \char, obo3HAUAONIHI TPOCTO CUMBOJ char.

Eciu ke 31y KoMaH/ 1y BBIIOJIHNATH 63 yKazanus Mojeau uaeHTudUKaTopa, To OHa
MIEPEYUCTUT BCE UACHTU(DUKATOPDI, MMEIOMINECT B TEKYIIUX MOIYIIAX.

B mporuBoBec 3Toit KOMaHIA
:info [name]

ONMCHIBAET 3AMAHHYIO 10 WICHTU(MUKATOPY nhame MPOTPAMMHYIO CYIIHOCTH. Moxk-
HO TIPOCHTH WHTEPIIPETATOD ONMKUCATH KBAIU(PUIUPOBAHHBIN UIeHTHMOUKATOP IS TEX
[IPOrPAMMHBIX CYIIHOCTEH, KOTOPbIE HAXOJIATCA B 3aIDYKEHHBIX B IIaMATb MOJYJIAX,
HO HE B TeKyIneM. Kcau HUKAKOTO MAeHTU(UKATOPA HE 33aHO, KOMAHJIA BBIBOIUT
Ha, 9KPaH MepevYeHb BCEX 3arPyKEHHBIX (DaliioB.

Takzke 1 KOMaHIa
:browse [all][module]

BBIBOJUT HA, 3KPAH BCE IKCIOPTUPYEMBIE MIEHTH(DUKATOPHI U3 YKAZAHHOTO MO
module. Ecniu ykazana gupexTnBa all, TO Ha KpaH BBIBOIATCS BCE MIEHTH(OUKA-
TOpBI (HE TOJBKO 3KcnopTUpyeMble). Eciiu ums Mo/ysis He yKa3aHo, TO, KaK OObIYHO,
HUCHO/Ib3YeTCd TEKYIIUIl MOIYJIb.

1, nakoner, komaHIa
:version

BBIBOJIUT Ha 3KpaH uHbOpManuio o Texyirei sepcun uareprnperaropa HUGS.
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Hpoqne KOMaHAbI

Ocraérest paccMOTPETh eIlé TpU KOMAaHIbI, KOTOPhIE HEBO3MOXKHO KIACCH(PUITAPO-

BaTh KAKUM-JIUOO OTpeIeIEHHBIM 00pa3oM.
:![ command |

JlanHasi KOMaH/JA BBIXOJMUT B OLEPALMOHHYIO CHCTEMY, HE BBIIDY2Kasl U3 LHAMATH
untepnperarop HUGS, u Bemosnasier komauy command. Kenm nmst KoMaHIbI HE yKa-
3aHO, TO IIPOCTO OCYIIECTBJIAETCA BbIXOJ B KOM3H/IHYIO KOHCO/Ib OLlePAIIUOHHON CUCTe-

MBI
:cd dir

Komannma s cMeHbl Tekymero pabodero karajora wunteprmperaropa HUGS
Ha dir. Ecam karanor dir maumnaercst ¢ cuMBosiioB ~/, To Tuiabaa (~) 3amensercs
Ha JTOMAIIHHUI KaTaJIoT MOJIb30BATEI].

1 nocanennas komania
1ge

3amyckaeT cOOPIUK Mycopa.

1.1.4 dpyrume conocobsl 3amycka nHTepnperaropa HUGS

B nocraske nnrepnperaropa HUGS nmeercs nononauTenbHas yTuanTa runhugs,
KOTOPYIO MOXKHO WCIIOJIh30BATh Ijid ABTOHOMHOIO 3aIlyCKa IIPOrPaMM Ha S3bIKE
Haskell, munyst ux 3arpy3sky B uarepnperarop (camo coboil, 4To nmporpaMmmbl BCE paB-
HO uHTepuperupyiorcs). Eciu monyns na aspike Haskell apiserca ucnosnsembi,

TO €CTh B HEM MMeeTcst (bYHKIUS main, TO 3alyCK yTHIATHI
runhugs {options} file {arguments}

BBI30BET HA WCIIOJIHEHUE HEMTOCPEICTBEHHO B KOHCOJIU OMEPAIMOHHON crucTeMbl (PyHK-
nuio main u3 Moy B ¢aitsie file, mpu srom dyHKIMKE main OyayT mepesaHbl B Ka-
9YecTBe apryMeHTOB BCe TIOCHenyolue napaMmerpbl {arguments} (oHm MoryT GbITH
u3BJjieueHbl B (DYHKIUKM main Opu NOMOIIM CTaHmapTHOH (yHKIMKu getArgs), a cam
uarepaperarop HUGS 6ymer paGorars Tak, Kak 6yaT0 ObI €10 HACTPOUIIA MIPU TOMO-

Iy I1IapaMeTpoB options.
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1.1.5 YacTo 3amaBaeMbi€ BOIIPOCHI

Huxe IIepevnucjJeHbl OTBEThI Ha Hanbosee 4acTo 3aJaBaeMble BOIIPOCHI OTHOCH-

tenpHO mHTEpnperaropa HUGS.

1)

Kax npasusvro nasweams unmepnpemamop HUGS?

Paspaborunku ucnons3yior manmenoBaunune «HUGS» mis obo3nadenus Bcero
KJIaCCA UHTEPIPETATOPOB, CO3MAHHBIX UMHE. 1 KOHKPETHU3AIUHN OMPeIeTEHHON
Bepcuu crenudukanun a3bika Haskell, koTopas moaaepKuBaeTcs HHTEPIPETa-
TOPOM, 3TOT HOMED BEPCUU HA3BIBAETCS HEMOCPEJACTBEHHO TOCIe ODIIEro HauMe-
mosanust: «<HUGS 1.3y umm «<HUGS 98». Jlnst ob60o3HaUeHNST KOHKPETHOIT Bepcuu
camoro unrepnperaropa HUGS wmcnonb3yercst maTta BbIIyCKa cTabUIbLHON Bep-

CHH.

Kaxoea ceasv mencdy npoepammmvimy cpedemeamu HUGS u Gofer?

WNurepoperarop HUGS ocuoBan mHa mporpammuoM cpeactse Gofer u nznadainb-
HO ObLT paspaboran Ha Hase Bepcum 2.30b. IIpu stom uaTepnperarop HUGS
peanu3yer OOJBIIOE KOIUIECTBO CYIIECTBEHHBIX AOMOJHEHMI, U 0OecrieanBaeT

MPAKTUYIeCKN TIOJIHYIO COBMECTUMOCTD co cranmapToM Haskell-98.

Kmo omsewaem 3a paspabomry u noddepocky unmepnpemamopa HUGS?

Hauboasmuit 06bém koma mpu peasusaruu narepuperaropa HUGS, paBHo kak
1 nepByio Bepcuio onoro, Hanucan Mapk Txxonc (Mark P. Jones). Tem ue menee,
ceronns peasmsanug HUGS ob6si3aHa cBOUM CyNIECTBOBAHUEM MHOIUM HIPOIDAM-

MUCTaM ¥ TPYIIaM pa3pabOTINKOB.

Kax coobwums o natidennoti owubre?

O Haiinennoil omuOKe MOXKHO COOOHINTH IIPH IIOMOIIM 3JIEKTPOHHOH IIOYTHI
hugs-bugs@haskell.org. Ilepes orupaBkoit nuchbMa 2KeaTEIBHO IPOCMOTPETH
HepeYeHb U3BECTHLIX OMMUOOK 1 OTK/IOHEHUH OT cTaHgapTa (uMeercs Ha Ohury-

AJBHOM CaliTe HHTEPIPETATOPA, & TAKIKE B JOKYMEHTAIIUN).

Kax us unmepnpemamopa nepetimu x onpedesenuim npozpammuss cyuspocmet

6 UCTooHnT Kodax?

K coxanennto, warepnperarop HUGS mpemocrasiisier (byHKIMOHAIBHOCTH
TOJBKO IJId 3&Hcha Bpra}KeHI/Iﬁ Ha BBIYHUCJICHU. ,ZLHEI PeoaKTUPOBaHUA HC-

XOMHBIX KOIOB MOZY/IeH HEeOOXOIUMO IOJB30BATHCS BHEITHUMHU PEIAKTOPAMUI
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10)

(KoTOpBIE, KCTaTh, MOIYT ObITh BBI3BAHBI U3 paboueil Cpe/lbl MHTEPIIPETATOPA

LPU [OMOLIU KOMAH/IbL :€).

Kax moorcro 3a2py3ums neckosrvko modyaet 6 001o u mo sice epema?

Onars ke kK coxanennio, B HUGS wmMeercss BO3MOXKHOCTH 3arpy3WTh TOJBKO
OJMH MO/ Iy paboThI ¢ HUM, HO B 3TOMY MOJIyJe, €CTECTBEHHO, MOXKHO
HCIIOJIH30BATh HEOTPAHUYEHHOE KOJINIECTBO BKIIIOUCHUI APYTUX MOLyIei (K-

9YeBoe CJI0BO import).

HO‘L@My HEKOMOPHLE HEIKCTIOPTNUPYEMDBLE udenmugﬁumumopm 0ocmynm>t U3 Ko-

MAHIHOT cMPoKy unmepnpemamopa?

Jns ontumuzanuu cBoeit pabotrel uaTeprnperarop HUGS ucnonssyer tabmuiry
HIEHTU(DUKATOPOB, B KOTOPYIO BKJIIOYAIOTCS BCE UIACHTUMUKATOPHI 13 MOyJIel,

3KCIIOPTHUPYEMBIX TEKYITUM MOIYJIEM.

Ymo cayuuroce ¢ dynxyuamu isdlpha, toInt u dpyeumu?

B Bepcuum HUGS 98 crammaprabiii Moayis Prelude mpuBenéH B COOTBETCTBHE
co crarmaproM. Panbiie B Hero ObLIN BKJIFOYEHBI HEKOTOPBIE JOMOJTHUTETHHBIE
GbyHKIUT U APyTHe TPOrpaMMHBIE CYNTHOCTH. Teneph OHU ITePEHECEeHbl B JIPY-
rue craHgaprTHble Moayau (Hanpumep, ¢yHkumsa isAlpha Ternepb onpenesieHa

B Monyse Char).

Humepnpemamop HUGS noddepocusaem cmandapm Haskell-98 noanocmuio?

He coBcem. Hanpumep, He moanepKuBarOTCA B3AaUMHO PEKYPCUBHBIE MOJIYJIH;
UMEIOTCH U HEKOTOPbIE MEJIKUE HECOOTBETCTBUSL CTaHAapTy (B JOKYMEHTALuu

OHF OTTHCAHBI TIOJTHOCTHIO).

Moowcno au npu nomowu uwmepnpemamops HUGS cozdamv ucnosnsemoviii
Paiin?

ITocTaBOYHBIN TTAKET COAEPIKUT TOJHKO WHTEPTPETATOP U CIEINATBHYIO YTUIIN-
Ty, KOTOpas IIO3BOJIAET 3aILyCKATh IIPOIECC MHTEPIIPETAIINT MOIYJIA U3 KOMaH -
HOit crpoku (cMm. moapazmaen 1.1.4). dpyrux Bo3MOKHOCTEH 00pabOTKU HCXOAHBIX

KOJIOB HET.
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1.1.6 OxoHuaTeJIbHBIE 3aMeYaHUA

Pasnuunex criocobos ucnons3osanus narepnperaropa HUGS, ero dbyrkimmonams-
HBIX BO3MOXKHOCTeH U APYIUX ACIEKTOB JOCTATOYHO MHOIO — MOYKHO OBLIO OBl HAIH-
caTb OTIHENLHBIA TOMHUK. JleranbHas JOKYyMEHTAlus, IPaBia Ha aHTJIARCKOM SA3BIKE,
BKJ/IIOYEHA B [IOCTABKY MHTEPIIPETATOPa HAa IMPHUJIAraeMOM KOMIIAKT-AMCKe. B 4ucie

HEe PACMOTPEHHBIX B 3TOM Pa3fejie TeM:

1) Ucnonb3oBatue g HACTPOMKYM WHTEPIPETATOPA CUCTEMHBIX [IEPEMEHHbIX.
2) HobapiieHue B CTAHIAPTHYIO IOCTABKY HOBBIX MOYJICI.

3) Komuwmusima monysneii, ucnonssyonmx FFL.

4) T'paduueckuit unrepdeiic g onepanuonnoii cucrembl Windows.

5) Oramumsa or crangapra Haskell-98.

6) Pacimpenuna a3bika Haskell, nonnepxxusaembie unreprperaropom HUGS.

7) Cuneuucduunbie paciupenus s3bika Haskell, peasm3zoBannbie T0sIbKO B uHTED-

nperarope HUGS.

8) Ucropusa BBIMTYCKa BEPCHil MHTEPIPETATOPA.

1.2 Komnmaarop GHC

Komuungarop GHC (uonnoe naumenosanue nesambicsioBaro — Glasgow Haskell
Compiler, komumngarop s3bika Haskell usz Tnasro) ssasiercss ¢BOGOIHBIM MPOrpaMM-
HBIM CPEICTBOM, MPEJIOCTABJISIONIAM TPOrPAMMHUCTY BO3MOXKHOCTH MO KOMITHJISIIAN
¥ MHTEPIPETANNH WMCXOAHBIX KOIOB, HammcaHHLIX Ha sa3bike Haskell. Moxmo cka-
3aTh, 9TO CETOJHS ITOT KOMIMJISITOP CTAJ IPAKTUIECKH €TAHCTBEHHBIM MOIHBIM
OPOTPAMMHBIM CPEICTBOM JIJIs KOMITUJISTIME, TOCKOJIBKY BCE €r0 «KOHKYDEHThI» (aHa-
JIOI'H) He MPENOCTAB/SIOT BCell (DYHKIUOHAILHOCTH U BCEX BO3MOXKHOCTE, KOTOPBIE

maér noap3osaremo GHC.
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1.2.1 TIlacmopT mporpaMMHOI0O CP€ACTBa

[ XapakTepucTuka { 3uauenue
Kon GHC
Haumenosanue Glasgow Haskell Compiler
IMocnenuss Bepcus | 6.10.2
Tun Kovmnsarop
Asrop Kepun Xammong (Kevin Hammond)
Pazpaborunk Vuusepcurer Tnasro (The University of Glasgow)
CoBMeCTUMOCTD MacOS, Solaris, Unix, Windows
Azbik Awnrmutickuii
Pazmep 36 Mo
O6HoOBIEHU S JIOBOJIBHO YacTbIe
Cocrosinne [Mocrostauas qopaboTKa,
JInnensus BSD
JlokymenTars Pazsuras
Web-caiir http://www.haskell.org/ghc/
Amnajorn HBC, Helium, JHC, NHC, YHC

1.2.2 OO0iuee onucaHue

ITo croeit cytu mporpammuoe cpeacrso GHC cocrouT m3 nByX KOMIIOHEHTOB —
HHTEepIIpeTaTOpa U KOMIIMJIATOPA, 9YTO IIO3BOJJIAET IIPOIPDAMMHCTAM IABOAKO HCIIOJIb-
30BaThb €ro. Ha aejie OJid 3allyCKa TOTr0 WJIH WHOIO pPEeXKHMa HCIIOJb3YIOTCA IIPOCTO
pa3HbIe TAPaMETPBhI, a IPOrPAMMHBIN MOMY/b JjId 3allyCKa CYIIeCTByeT OJnH. bosee
TOro, 06a pekKuMa JOCTATOYHO TECHO HHTEIPUPOBAHBI APYT ¢ aApyrom. Hampumep, mo-
CJie KOMIUJIATIAA 00 beKTHBIE (DAfIbI MOXKHO 3arpyKaTh B PEXKWME WHTEPIPETAIINHN,
u BCE Oyaer paboraTh. A cam peskuM UHTEPIPETAINH Ha CAMOM JIeJie TTPEIBAPUTETHLHO
KOMITUJIUPYET 3arPYyKAEMBIN MOIYJb, & TOTOMY WHTEPIPETAINS TPOUCXOTAT HAMHOTO
onICTpEe.

B xommunsitope GHC peannzoBano HECKOIBKO pacimupennii si3bika Haskell, koro-
pble yaxe maneko oronum oT crannapTa Haskell 98. Camo coboit pazymeercs, 910 CTaH-

AaPT A3bIKa IIOAAEPKUBACTCA KOMIINIATOPOM, HO AOIIOJTHUTEJIBHO OH IIPEOOCTaBJIAET



