[TfporpammMmupoBaHue




A3bIK nporpaMmmMmupoBaHuUA

A3bIk nporpamMmmupoBaHns — popmMaribHasa 3HakoBas cCUCTeMa,
npegHasHadeHHas anga 3anucu nporpamm. lNporpamma o6bI4HO
npencraBnseT cobon HEKOTOPLIM anropntm B opmMe, NOHATHOM
ans ncnonHuTens (HanpuMmep, KoMnbeoTepa). A3sbIK
nporpaMmMmpoBaHns onpeaensietr Habop NEKCNYECKUX,
CUHTAKCUYECKNX U CEMaHTUYECKMX NpaBuIl, UCNOMb3yeMbIX Npu
COCTaBMNeHUN KOMMboTEPHOW nporpammbl. OH NO3BONSET
NporpaMMUCTy TOYHO OnpeaenMTb TO, Ha Kakue cobbiTusa byaet
pearmpoBaTtb KOMMbIOTEP, KaK OyayT XpaHUTLCA U NepeaaBaTbCs
OaHHble, a TaKkke Kakne MMeHHO OEeUCTBUSA CriefyeT BbINOMHATL
Had 3TUMW OaHHbLIMU NPU pasfnYHbIX 0OCTOATENLCTBAX.



A3bIK nporpaMmmMmupoBaHuUA

DyHKUUS: A3bIK NPOrpaMMNPOBaHMSA NpeaHas3Ha4YeH ans
HaNMcaHnsa KOMMNbIOTEPHbIX NPOrpamMm, KOTopbIe
NPUMEHSAIOTCA ANs nepeaayn KOMNbTEPY NHCTPYKLINIA NO
BbIMOMHEHMIO TOMO UM MHOTO BbIYMCITUTENBHOIO NpoLecca u
opraHu3sauum ynpasrneHusi OTAeNbHbIMU YCTPOWUCTBaMM.

3adaya: s13blK NporpaMmMnUpoBaHnUAa OTNINYaAETCS OT
€CTECTBEHHbIX_S13bIKOB TEM, YTO NpeaHa3Ha4YeH aAnsa nepenaym
KOMaHA 1 OaHHbIX OT YeriloBeKa KOMNbIOTEPY, B TO BPEMS, KaK
€CTECTBEHHbIE A3bIKM NUCMOSIb3YIOTCA AN 0bLeHns nogemn
Mexay cobon. B npuHumnne, MOXXHO 0606LLUTE onpeaeneHne
«A13bIKOB NpOrpaMMmnpoBaHusa» — 3To cnocob nepegayu
KOMaHA4, NpuKasoB, YETKOro pykoBOACTBa K AENCTBUIO; Torga
KaK YerioBevyeckue A3blKN CrnyxaT Takke ana obmeHa
NHdopmaumnen.

HcrionHeHuUe: A3blK NPOrpaMMnUpPOBaAHUSA MOXET UCMOSb30BaTb
cneuuanbHble KOHCTPYKUUW NSt onpeaeneHns u
MaHUNYNNPOBAHNA CTPYKTYpaMmM OaHHbIX U ynpaBieHUs
NPOLECCOM BbIYUCIIEHUN.



Komnunupyemsbie n
MHTEepnpeTUpyemMble A3bIKU

o [lporpamma Ha KOMOUNUPYEMOM A3bIKE NP MOMOLLM
creunarnibHou nporpamMmmMbl KOMNUNSATOPa NpeobpasyeTcs
(koMnUNMpyeTcd) B HAOOP MHCTPYKUUI ON9 OaHHOro
TMna npoueccopa (MalwwnHHbIN Kod) U ganee
3anncbiBaeTcya B UCNOSHAEMbIU dpans, KOTOPbIM MOXET
ObITb 3anyLeH Ha BbINOSIHEHWE KaK OTAerNbHas
nporpamma. pyrummn cnosamu, KOMNUIATOP nepesoauT
nporpamMmmy c si3blka BbICOKOro ypOBH4A Ha
HMU3KOYPOBHEBbLIN A3bIK, MOHATHLIX NPOLLECCOopY.

o WHTepnpetaTop HENOCPEOACTBEHHO BbIMOMHAET
(MHTEpPrPEeTUPYET) ee TEKCT Be3 npeaBapuUTENbHOro
nepesoga. [1pn aTOM nporpamma oCTaeTcd Ha UCXOLHOM
A3blKe U HE MOXET bbITb 3anyuleHa 6e3
NHTepnpeTtartopa. MoXHO ckasaTtb, YTO NPOLIECCOP
KOMMblOTEPA — 3TO MHTEPMPETATOP MALUMHHOIO KoAa.




73bikn nporpaMmmMmupoBaHUA

e HW3KOro ypoBHA
o BbicoKkoro ypoBH4




BbiCOKOypOBHEBbLIU A3bIK
nporpaMmMmupoBaHus

BbICOKOYPOBHEBbLIN A3bIK NPOrpaMMnpoBaHUa —
A3bIK MPOrpamMMmnpoBaHungd, paspaboTaHHbIN O
ObICTPOThLI 1 yO0OCTBA UCNONb30BaHUS
nporpammuctomMm. OCHOBHaga 4YepTa
BbICOKOYPOBHEBbLIX A3bIKOB — 3TO abcTpakuugd, 10
€CTb BBEEHNE CMbICITOBbIX KOHCTPYKLMWIA, KpaTKO
OMUCbIBAOLLIMX TAaKMUE CTPYKTYPbI AaHHbIX U
ornepaunmn Hag HAMU, ONMNCaHUNS KOTOPbIX Ha
MaLlMHHOM KoAe (Mnu Apyrom HN3KOYpPOBHEBOM
A3blKe NPOrpaMMmnMpoBaHnS) OMEHb OJTMHHbI U
CNOXHbl 4119 NOHUMaHUSA.



icrnonb3oBaHne pa3sHoObpa3HbIX
TPAHCIATOPOB N MHTEPMPETATOPOB
obecrevymBaeT CBA3b Nporpamm, HanmMcaHHbIX
NPW NOMOLLIU S3bIKOB BbICOKOIO YPOBHSA, C
Pa3NN4HbIMU ONepaLMOHHbIMU CUCTEMAMU U
obopyaoBaHUEM, B TO BPEMS KaK NX
MCXOOHbIXN KOO OCTAEeTCH, B ngeane,
HEN3MEHHbIM.



MuUHyCbI:

e HE NO3BOMSAET CO34aBaTb NPOCTbIE N TOYHbIE
MHCTPYKLUN K UCMNONb3yEMOMY
obopyanoBaHuIo.

o [lporpammebl, HaNUcaHHbIEe Ha A3blKaxX
BLICOKOIO YPOBHS, NpoLle And NnoHMMaHuS
NporpaMmmMmMcTOM, HO MeHee 3PP EKTUBHBI,
4yeM UX aHanoru, cosgaBaeMbie NpU NOMOLLN
HM3KOYPOBHEBbLIX SA3bIKOB.



CneancrtBue

[lobaBneHmne nogaepXku Toro UM NHOro si3bika
HWU3KOro YpOBHS (A3bIK accembriepa) B psia
COBPEMEHHbIX NpodeccrnoHanbHbIX
BbICOKOYPOBHEBbBIX A3bIKOB
nporpaMmmMnpoOBaHUS.



[TepBbIM A3bIKOM MPOrpamMmmMnpoOBaHNA BbICOKOIO
YPOBHS CHNTAETCHA KOMMNbLIOTEPHbLIN A3bIK
Plankalkul pa3paboTtaHHbIN HEMELKUM
nHxeHepom KoHpagom Llyse elle B nepuoa
1942—1946 rr. OgHako, LWMpoKoe
NMPUMEHEHNE BbICOKOYPOBHEBbLIX S13bIKOB
Ha4yanocb C BO3HUKHOBEHNEM PopTpaHa U

co3gaHMeM KoMnunaTopa Ans 3Toro A3blka
(1957 1)
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PYyHKLUMNOHAlNbHbIE

B asblkax doyHKLUMOHANLHOIO
nporpaMmmMmpoBaHnUA OCHOBHbIM
KOHCTPYKTUBHbLIM 3JIEMEHTOM ABMNSAETCH
MaTemMaTnyeckoe NoHATNE PYHKUUN.

[lepBbIM, CNPOEKTUPOBAHHbLIM
doyHKUMOHAaNbHbIM A3bIKOM cTan Jlucn.
BapuaHT gaHHOro A3bika LLMPOKO
MCMONb3yeTcHa B CUCTEME
aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAHUA
AutoCAD un HasbiBaeTcs AutoLISP



OCHOBHbLIE CBOUCTBA

e KpPaTKOCTb U NPOCTOTA;

e CTpOrasi TMNu3auus;

e MOAOYIBbHOCTD;

o PYHKUNN — OOBLEKTLI BLIYNCIIEHUS;

e YKMCTOTaA (OTCYTCTBME NOOOYHBLIX 3DAEKTOB);
e OTNOXEHHbIE (JIEHNBbIE) BbIYNCNEHUS.



A3bIKU QOYHKUUOHAaJ/IbHO20
rnpozpaMmMuposaHus

o Jlucn

o Haskell

« ML

o Flang

e Erlang

e Prolog (pyHKUMOHANBLHO-NOrM4YeCcKnin)




MmnepaTuBHbIE

NMpouenypHoe (MMnepaTuUBHOE)
nporpaMmMmunpoBaHue ABMNAETCH OTPaXeHnem
apXUTEKTYpPbl TpaauunoHHbiX OBM, koTopag
bbina npeanoxeHa poH HenmaHom B 40-x
rogax. TeopetTnyeckon Moaensio
npoueaypHoro NnporpaMmmMmMpoBaHns CnyxXmnT
anropyutTMmyeckasa cuctema nog HassaHUEM
«MallunHa TblopuHray.



[lporpamma Ha npoueaypHOM A3blKe
nporpaMmmMmmnpoBaHnNsS COCTOUT U3
nocrnegoBaTenbHOCTM ONepaTopoB (MHCTPYKLUUN),
3agatowmnx npouenypy pewenna sagavyn. OCHOBHbLIM
ABMAETCA onepaTop npuceamBaHus, cnyxawmm ans
N3MEHEHNSA COAepPXKMMOro obnacrtemn namsaTu.
KoHuenuua namaTtn Kak XpaHunuila 3HavyeHuu,
COOEPXKMMOE KOTOPOro MOXEeT OOHOBNATLCS
orneparopamMmu nporpamMmmbl, ABNAETCH
dyHOameHTansHOU B UMnepaTuBHOM
nporpaMmmMmnpoBaHNU



BbinornHeHMe nporpammbl CBOAUTCS K
nocnegoBaTefibHOMY BbIMOTHEHMIO
onepaTtopoB C Uenbio npeobpasoBaHUs
MCXOOHOro COCTOSIHUA NaMATH, TO eCTb
3HA4YEHUN NCXOOHbIX JAHHbIX, B
3aKNI4YNTENBHOE, TO €CTh B PE3ynbTaThl.
Taknm obpasom, C TOUKM 3pEHUS
nporpaMmmMucTa MMetoTcs nporpamma u
namMaTb, NPMYEM nepBas nocregoBaTerbHO
OOHOBISIET COOEPXKMUMOE NOCNEAHEWN.



lpouedypHbIe sI3bIKU
rnpoz2pamMmMupoeaHus

o Apaa (A3blK 0bLLEro HasHa4yeHns)

Belcuk (Bepcun HaumHasa ¢ Quick Basic go
nosinenna Visual Basic)

Cu
KOBOIJT
dopTpaH
Mopyna-2
[lackanb
[J1/1
Panupa
REXX



CTekoBbIM A3bIK

CTekoBbIU A3bIK NporpaMmmupoBaHus (aHrn. stack-oriented
programming language) — 3T0 A3bIK NPOorpaMMmnpoBaHng, B
KOTOPOM a1 rnepenadu napamMmeTpoB UCMOSb3YETCH
MaLUMHHasA Modenb CTeKka. ATOMY ONMMCaHUI0 COOTBETCTBYET
HECKOJIbKO A3bIKOB, B NepByto odepenb Forth n PostScript, a
TakXe MHorne accemMmbriepHblie s3blkn (MCNonb3ylowme 3Ty
MOAenNb Ha HU3KOM ypoBHe — Java, C#). [lpn ncnonb3oBaHuu
CTeKka, B KayeCTBe OCHOBHOIO KaHasia nepegayv napamMmeTpos
MeXOy CnoBaMu, 3aNeMeHThI A3blka, eCTECTBEHHBLIM 0Dpa3om,
obpasytoT dopasbl (nocnegoBaTenbHoe cuenneHne). 3To
CBOMCTBO CcOnuxaeTt gaHHble A3blKM C eCTECTBEHHLIMU
A3blKaMW.



ACneKTHO-OpUeHTUpPoBaHHOE
nporpaMmmMmupoBaHue

ACnNeKTHO-OPpUeHTUPOBaHHOE
nporpammupoBaHue (AOI) — napagurma
nporpaMmmmpoBaHnda, OCHOBaHHaa Ha naee
pasgeneHna PyHKUNOHaNbLHOCTU, OCODEHHO
CKBO3HOW (PYHKLUMOHaNbLHOCTU, ANngd
yryJweHuns pasdorneHusa nporpamMmmel Ha

MOZYIN.



[MTpumepsbli

TpaccupoBka — TUMUYHbLIN NPUMEP CKBO3HOMU
doyHKLUMOHANbLHOCTU. [lpyrne npumepsi:
KOHTpPaKTHOE NporpaMmMmnpoBaHune, B
4aCTHOCTM NpoBepKa npea- U NocT-yCcrloBuH,
obpaboTka onboK, peanm3aumsi CUCTEM
be3onacHocTw.



CTpyKTYypHOE
nporpaMmMmupoBaHue

CTpyKTYypHOE NporpaMmmMmmnpoBaHue npeanonaraet TOYHO
0003Ha4YeHHbIEe yrpaBnsaLWwme CTPYKTYpPbl, MporpaMmMHble
6r10KM, OTCYTCTBME NHCTPYKUMIW BE3YCITOBHOIO nepexoaa
(GOTO), aBTOHOMHbIE NoAnporpamMmmel, NOAAEPXKKA PEKYpPCUN
N NoKanbHbIX NEPEMEHHbIX.

CyTb Takoro nogxoaa 3aknoyaeTcs B BO3MOXXHOCTU pa3dneHuns
NporpamMmMbl Ha COCTaBMSAOLLME SNEMEHTHI.



713bIKMU CTPYKTYPHOro
nporpamMmMmumnpoBaHus

o Anron(1958), Nackanb(1970), Cn(1972)




[leknapaTuBHbIN A3bIK
nporpaMmmMmmpoBaHuUA

[eknapaTuBHbIE A3bIKMW NPOrpaMMupoBaHUA —
9TO A3bIKM NPOrpamMmmmMpoBaHnUA BbICOKOIO YPOBHS, B
KOTOPbIX NPOrpamMMmMCTOM HE 3aJaeTCcs NoLlaroBbIN
anroputMm pelueHns 3agadu ("kak" pewmnTb 3agavy),
a HEKOTOpPbIM 0Opa3oM OnmncbIBaeTcs, "4To"
TpebyeTcs NoNy4YnTb B KA4eCcTBe peaynbrara.
MexaHnam obpaboTkm conoctaBneHme no obpasuy
OeKrapaTUBHbIX YTBEPXOEHUN yXXe peann3oBaH B
YCTPOWUCTBE A3blKa. TUMNYHBIM MPUMEPOM TaKMNX
A3bIKOB ABMAOTCS S3bIKU J102U4ECK020
rnpoapammupoeaHusi (A3blkU, OCHOBaHHbIE Ha
cucteme npasun).




INInHaMunyeckue A3blkn
nporpamMmmMmunpoBaHuUs

D,VIHaMVI‘-IECKVIVI A3bIK MO3BOJIAET OlrNnpenendTb
TUMbl OaHHbIX N OCYLLECTBIIATb
CUHTAKCUYECKUN aHalIn3 N KOMNUNALUUIO «Ha
nety», HenocpeagcrseHHo Ha aTarie
BbINMOJTHEHUAA. ,U,I/IHaMI/I‘-IeCKVIe A3bIKM DosnbLUe

noaxoaaT anst ObICTpou pa3paboTKu
NPUNOXXEHUN.



o K AnHamunyeckmm asbikam oTHocATcA: Python,
PHP, Ruby, JavaScript.

o Visual Basic MOXHO paccmMmaTtpuBaTtb Kak
HEeKy pasHOBUAHOCTb AMHAMUYECKOIO
A3blka, eMy Bcerga obiiv NpucyLLm
onpeaerneHHble ANHaMUYeCcKmne YepThl.



Y4yeOHbIN A3bIK
nporpaMmmMmmpoBaHuUA

Y4yeOHbIN A3bIK NpOrpaMmmMmMpoBaHNA — S3bIK
nporpaMmmMmpoBaHugd, npegHasHa4veHHbIN Ong
o0y4eHunsa cneymnanncToB
nporpaMmmMmnpoBaHmnto. Takon A3bIK OOMKEH
OTBeYaThb rMaBHOMY TpeboBaHWIO: NPOCTOTA.



llpumepsbi

o ANTOPUTMUYECKNN A3bIK
o beuncuk

o E-npakTtukym

o KyMup

e Jloro

o POOWUK

o Panupa

o GopT




£3biKk onncaHua nHtepdencos

IDL, nnn asbik onucaHusa uutepdencos (aHrn. Interface
Description Language vinn Interface Definition Language) —
A3bIK creundukaumnm ona onmcaHma MHTepgencos,
CUHTAKCUYECKN MOXOXnNN Ha C++.

CORBA IDL — PaspabotaH OMG ans onucaHunst UHTepdencos
pacnpegeneHHbliX 00 bEKTOB — Ha3BaHMW METOA0B N TUMOB
nepeMeHHbIX-aprymeHToB. Co3aaH B paMmkax o00o0LLeHHoM
apxutektypbl CORBA.

COM IDL — AnanornyHass CORBA IDL paspaboTtka Microsoft,
co3gaHHasa ansa onncaHua HTepdencos Mexay moaynamm
COM. B obuwem cnyyvae MoOXeT paccMaTpmuBaTbCs Kak
noamHoxectso CORBA IDL.



O0OBLEKTHO-OPUEHTUPOBAHHbIN
A3bIK NporpaMmMupoBaHunA

B ocHOBe KoHuenumm oobeKTHO-
OPUMEHTUPOBAHHOIO NPOrpaMMnUpoOBaHUSA
NEXUT NoHATNE 06 BbeKma - Hekoeu
cybcTtaHumm, Kotopasd obbeanHsieT B cebe
nons (gaHHbIE) N MeTOoAb! (BbINOSHAEMbIE
0ObLEeKTOM OenCcTBuA).
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OcobeHHOCTH
. . Co3gaHne HOBOro Knacca o0bLeKToB NyTeM A00aBeHNs HOBbIX

anemeHToB (MeToaoB). B gaHHbIM MOMeEHT OO A3bIK1 NO3BONSIOT BbINOMHATD
MHOXECTBEHHOE HacnenoBaHue, T. €. 06beaMHATL B OQHOM Krnacce
BO3MOXXHOCTU HECKOSTbKMUX APYrnX Knaccos.

. . CoKkpbITHe geTtaneun peanusaummn, KOTopoe (Npu rpaMmoTHOM
NCNOSIb30BaHUM) NO3BOMNSAET BHOCUTb UBMEHEHNS B YaCcTu NporpaMmmbl
6e360n1e3HEHHO ONs ApYrMx €€ YacTen, YTo CyLEeCTBEHHO ynpoLlaeT
conpoBoxaeHne n moandukaumio MNMO.

. . MNpn nonumopdmname HekoTopble YacTn (MeToabl)
POAUTENBLCKOro Kracca 3aMeHsIt0TCA HOBbIMUW, peanuayowmmMmn cneuuduyeckmne
Onga gaHHOro NotTomMka gencteus. Takum obpasom, nHTepdenc knaccos
OCTaETCHA MPEXHUM, a peanusauns MeTO40B C OANUHAKOBbIM Ha3BaHNEM U
Habopom napameTpoB pasnu4yaetcs. C noHaTnem «lonumopdmnamy» TECHO
cBA3aHO NoHATUE «l1o3gHero cBA3bIBAHUSY .

. . Mo3BonseT ycTpaHUTb MHOTME OLUMOKN HA MOMEHT KOMMAUNSALWMN,
onepaLmm NpoBOAATCA TONbKO HaA obbekTaMu noaxoasLero Tuna.



CnucoK A3bIKOB

Eiffel
Simula
Java

C#

C++
Objective-C

Object Pascal (Delphi)

VB.NET

Visual DataFlex

Perl

PHP

Python
Scala
ActionScript
JavaScript
JScript. NET
Ruby
Smalltalk
Ada
Xbase++
X++

Vala




[MpoTOoTUNHOE NporpaMmmMmmpoBaHme

MpoToTMNHOE NnporpaMmMmnpoBaHne — CTUSb
OOBEKTHO-OPUEHTUPOBAHHOTIO
nporpaMMnpoBaHUA, NPU KOTOPOM
OTCYTCTBYET NMOHATUE Knacca, a MNOBTOPHOE
MCrnosib30BaHMe (HacrnegoBaHue)
Npon3BOANTCA NYTEM KITOHUPOBAHUSA
CYLLECTBYIOLLIErO 3K3eMMIidpa o0bekTa —
nporoTumna.



[MTpumepbil:

Self
JavaScript
Cecill
NewtonScript
lo
Slate
MOO
REBOL
Kevo




NMornyeckoe
nporpamMmmMmumpoBaHue

JIlornyeckoe nporpamMmmMmupoBaHue — napagmrma
NporpaMMnpoOBaHunS, a Takxe pasaen AUCKPETHOW
MaTeMaTUKN N3y4vyaroLmm MeToabl 1 BO3MOXHOCTHU
9TOU NapagurmMmbl, OCHOBaHHas Ha BbIBOJE HOBbIX
doaKTOB M3 AaHHbIX PAKTOB COrnacHo 3agaHHbIM
norn4yeckum npasunam. Jlornyeckoe
nporpamMmmmnpoBaHMe OCHOBaHO Ha Teopun
MaTemMaTmyeckon nornkn. CamblM U3BECTHbLIM
A3bIKOM JTIOrMYECKOro NporpaMmmMmmnpoBaHuns sBNAETCSH
Prolog



[MTpumepbil:

o Prolog
Mercury, Visual Prolog, Oz u Fril

o Planner
QA-4, Popler, Conniver, n QLISP




A3bIK napannenbHOro
nporpaMmmMmupoBaHUA

MC# (unTaeTcs Kak «am cu wapn», mcsharp),
Multiprocessor C# )



CKpunToBbIN A3bIK

CKpUNTOBBIN A3bIK (aHMM. Scripting language, B
PYCCKOA3bIYHOM NUTepaType NPUHATO Ha3BaHME
A3bIK CLUeHapueB) — A3bIK MPOrpaMMmMpoBaHns,
pa3paboTaHHbIN ANs 3anucn «CLeHapueBy,
nocrieaoBaTeribHOCTEN onepauuin, KoTopble
Nosfib3oBaTesib MOXET BbINOMHATL HA KOMIMbIOTEPE.
[TpoCTble CKPUNTOBbIE A3bIKN PaHbLLE YacTo
Ha3blBasn g3blkamMu rnakemdou obpabomku (batch
languages nnu job control languages). CueHapun
OObIYHO MHTEPNPETUPYIOTCH, a HE KOMMUINUPYIOTCS
(XOTH 4acTo CLeHapMN KOMIMUITMPYIOTCA Kaxabln pas
nepen 3anyckom).



J30TepulvecKkne A3bIKu
nporpamMmMmmnpoBaHuN

e J30TEpUYECKMe A3bIKU
nporpaMmmMupoBaHnUA — BU A3bIKOB
nporpaMmMnUpoBaHuns, HE NpeaHa3Ha4YeHHbIX
Onsi npaktTuyeckoro npumeHernusi. Obpaseu
KOMMNbOTEPHOIro tOMOpa.

o J30TEpPUYECKME A3bIKM NPUAYMbIBAKOTCS AN
pa3Brie4YEeHns, YacTO OHN NapoAnPYIOT
«HACTOSALLME» UNKN ABNAKOTCS abCcypaHbIM
BOMJIOLLEHNEM «CEPbE3HbLIX» KOHLEMLMN
nporpaMmmMmnpoBaHUS.



A3bIKM NnporpamMmmMmmMpoBaHUA

o CucremHoe nporpammmpoBaHue

o [pmknagHoe nporpammmpoBaHme —
NMPUNOXEHUS.




