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Korza icmojsib3yeTcs sa3bIKa acceMojiepa

A6cTpakuug (j1aT. abstract 10 — oTBieueHue, HCKIIOUEHNE) —
pe3yJbTaT Mmpoliecca abcTparupoBaHUA - MbICJIEHHOTO BbIJIeJIEHVIE€ HEKUX
CTOPOH BelIU U3 €€ 1IeJIOCTHOCTHU; HEUTO, B3ATOE OT/AEJIbHO OT BEIIH, C
KOTOPOIM OHO HEPA3PbIBHO CBSA3aHO, T. €. OTBJIeUE€HNE OT KAaKUX-TO
3JIEMEHTOB BEIIU.

HauboJiee pa3BuUTOM CUCTEMOI abCTPaKIIMK 00JIaZlaeT MaTeMaTHUKa.
CTeneHb OTBJIEUEHHOCTH 00CYKaeMOro MoHATHs Ha3bIBaeTCA YPOBHEM
a0cTpakiuy. B 3aBHMCHMMOCTH OT 11eJiel 1 3aJIa¥ MOKHO paccCyKJIaTh 00
OLHOM M TOM K€ 00'bEKTE Ha Pa3HbIX YPOBHAX a0CTPaAKIIUMU.

YpoBeHb a0CTpPaKIIMKU — OJJMH 13 CIIOCO00B COKPBITHUS JeTajiei

peasin3alnu ornpeaeJeHHOro Habopa QyHKIMOHAJIbHBIX BO3MOXKHOCTE.



IIpuMeHAeTC JIJIs YIIPaBJIEHUS CJ0KHOCTHIO IPOEKTHUPYEMOI CHCTEMBI
IIPU JEKOMIIO3UIINH, KOT/Ia CCTEeMa IIPEJICTABJISIETCS B BUJE HepapXuu
yPOBHe a6CTpaKu. AKTUBHO IPUMEHsIETCSA B MH(OPMaATUKE U
IIPOrpaMMUPOBaAHUMN.

AﬁchaKIJ,I/IH ABJIACTCA q)yHI[aMeHTaJIbeIM IMIOHSITHEM B 00JIaCTSIX

nHopPMaTUKK U Pa3padoOTKH IPOrpaMMHOT0 00ecIeueHusl.

Puc.1. 3BM «Ypaj-1», 1Ba YPOBHSA aOCTPAKIIHUU.
Ao0cTpakuusa B nH(opMaTHKe TaKKe TeCHO CBsi3aHa ¢ abCTpaKIiuel B
MaTeMaTHKe M3-3a UX O0IIero akileHTa Ha IOCTPOEHME a0CTpaKIIuii B

KaueCTBe 00beKTOB.



NBNB. A6cTpakIiiuy CKpPbIBAIOT JIETAJIN peaju3alui HUXKHET0

YPOBHA, YyME€HbIIAA CJIOZKHOCTbD ITPOILIECCa ITPOECKTUPOBAHUAI.

[IpuMepbl abCTPaAKIIUI

BBo/i, BBIBO/],

B OC Unix 60JIbIIMHCTBO ONepalnii BBO/ia-BbIBO/Ia pacCMaTPUBAIOTCSI
KaK IMOTOKU 0aMTOB, CYNTHIBAEMbIE UJIU 3aIIMChIBaeMbIe Ha YCTPOMCTBO.
MojieJib ITOTOKA 6AMTOB MCIIOJIb3YETCsI JJIsl BBOJA-BbIBOAA B (Dailji, COKET
WJIV KOMITbIOTEPHBIN TEPMUHAJI, YTOOBI 00€CIIeYUTh HE3aBUCUMOCTD OT
yCTPOMCTBa BBOJa-BbIBOA.

JIJ1s1 YTEeHUs U 3aIIMCU B YCTPOIHCTBO HA YPOBHE IMTPUJIOKEHUST
IIporpamMma BbI3bIBaeT (QYHKIINIO OTKPBITHS YCTPOMCTBA, KOTOPOE MOXKET
COOTBETCTBOBATb PeaJIbHOMY YCTPOMCTBY, HalIlpUMepP, TEPMUHAJY WUJIN
BHPTYaJIbHOMY YCTPOMCTBY, HAaIIpUMeEP, COKETY UJu (paiijiy B haiioBoM
cHCTEME.

dusnveckKkre xapakKTepHUCTUKHU yCTpolicTBa nepeparoTca OC, KoTopasd,
B CBOIO OUepe/ib, IPeoCTaBJISIET a0CTPaKTHBIN MHTEPQeliC, TO3BOJISIONII
IIPOrpaMMMCTY CUUTHIBATh 1 3alIMChIBATh 0AMTHI B ycTpoiicTBO. OC 3aTeM
BBITIOJIHSIET JIEMCTBUS, HE00X0JUMBbIE JIJIs1 Pa60ThI C KOHKPETHBIM
YCTPOHCTBOM.

NBNB. Cokert (anri. socket — pa3bém, po3eTka) — Ha3BaHHE
IIporpaMMHOro nurepgerica s ooecrieueHUsI 00MeHa JaHHbIMU MEXK/LY
nmpoieccamu. IIpoieccol mpu TakOM 00MEHE MOTYT UCITIOJIHAThCS KaK Ha

onHoM IBM, Tak ¥ Ha pa3JnuHbIX IBM, cBA3aHHBIX MEXIY CO00M CETDHIO.



CokeT — abCTPaAKTHBIN 00'bEKT, IPEACTABISIONINN KOHEUYHYIO TOUKY

coeIVHEeHUS.

JIuckoBas nmamMaTh

Cexrop 1 Cexrop 2

IlNomoska
lonoeka 1

Tl'onoska 2
Tonosxka 3

Tonoska 4
[onoska 5

Pa3bueHHe KeCTKOTO AMCKA HA JTOPOXKKM U CEKTOPbI

OC aGcTparupyeTcsi OT TOHKOCTEM aJipecaliiy Ha KeCTKOM JIVCKe
(mopoxxKHu, cekTopa, UJINHAPbI), YTOO0HI AJIS MPUKJIaJHOMN IPOrpaMMBbl
IVICK BBITJISIZEJI KaK HaOoop (haiijioB mepeMeHHOoro pa3smepa. Onupasach Ha
3Ty abCTPaKIINIO, IPOTrPAaMMUCTBI MOTYT CO3/IaBaTh (haiijibl, 3alIMChIBATh U
YUTaTh JaHHbIE, HE 3HasA YCTPOHCTBA U (pU3NUECKOM OpraHu3alumn

KEeCTKOro JM1UCKa.

I'pacduka

BoJbIIMHCTBO rpaduyecKkux 6ubanoTek, Harpumep 0penGL,
ITPEJOCTABJISIOT B KauecTBe NHTep@elica abCcTpaKTHYIO rpadnuecKyo
MOJieJib. BOJIMOTEKA OTBEUaEeT 3a TPAHCJISAIINI0 KOMaH/, IIPOrpaMMBbl B
crelyajibHble KOMaHIbl YCTPOMCTBA, HEOO0XOAUMBIE /1JIS1 IIPOPHCOBKU

rpaguyuecKkux 3JJEMEHTOB Y 00bEKTOB.



CnenajibHbIe KOMaHIbI JJis rpacdomnocTpouTeis OTIMYAIOTCS OT
KOMaH/J, IJisI MOHUTOpPA, HO rpaduueckas 6M6JHM0OTeKa CKPbIBaeT
3aBHCSIIME OT YCTPOMCTBA JIeTAJIU peajiu3aluu, IIpeJocTaBIsasa
a0dcTpaKTHBIN HHTepdeiic, cogeprKaliyii HA60p NIPUMUTHUBOB,

O0IIEYIIOTPEOUTEJIbHBIX JIJIsI PUCOBaHUA rpapuecKrxX 00 bEKTOB.

CeTeBble IIPOTOKOJIbI

KJjlaccuuecKuM IIPUMEPOM MHOTOYPOBHEBOM MHKEHEPHOM CUCTEMBI
a0CTpaKIuil ABJSIETCA MOJieJib B3aUMOJEeNCTBUA OTKPBIThIX cucTeM 0SI
(Open Systems Interconnection model) ISO umerias ceMb
YPOBHEM. ITO KOHIIENTYyaJIbHAs MOJeJib, KOTOPas ONpeiesiieT pa3jInuyHbIe
YPOBHU B3aUMOJIEMCTBUS cUCTEeM U (DYHKIIVH, BBITIOJIHSIEMbIE KasK/IbIM
YPOBHEM IIPH 3TOM B3auMoelicTBUM. KaXKIbIli MPOMEKYTOUHbIN YPOBEHbD
IpeaocTaBJisIeT HECKOJIBKO CEPBHCOB JJISI BbINIECTOSIIET0 YPOBHS U
IMOJIy4aeT HECKOJIBKO CEPBHCOB OT HUKeJIeXKAIllero YPOBHA.

Ha nmpakTuKe Hanbo0Jiee pacrnpocTpaHeHa KOHIeNTyaJibHas ceTeBas
moaeib UHTepHeT (INternet Protocol Suite), koTropas He
IIOJIHOCTBIO cooTBeTCTBYeT Mojeu OSI u pa3padoTaHa ¥ MoAgdep;KUBaeTCs
TexHoJiornueckoi komuccueirt UHTepuer IETF (Internet
Engineering Task Force). B aToii Mogesu ceTeBoii ypoBeHb - 1P
IIpeJocTaBJISIET BhIlIeJeKallemMy ypoBHI0O — TCP cepBuc MakcUMaJIbHO
crapareabHoii (best effort) mocraBku agpecaty makeToB —
neutarpaMm. B cBoio ouepeab TCP npemocTaBJiseT BbIlIeJIeKaIEMY

IIPUKJIAJJHOMY YPOBHIO CE€EPBUC H&,ZLG)KHOfI JOCTaBKH ITAKE€ETOB — CEITMEHTOB.

Taoauiia 1. YpOBHHM a0CTPAKIIK COBpEMEHHbBIX IBM



M4 ypoBHA IIpeacraBy | OO BEKTHI Onepauuu
eHue

IIpukiaagueie cuctemMbol | IlakeT Onpenesiensl B | OnpenejieHbl B

CBEPXBbICOKOTO YPOBHS. | IPUKJIAJAH | MPUKJIAJTHOMN MMPUKJIAJHOU

- CYBJI, (MySQL) bIX cUCTEME. CHCTEME.

- rpacuueckue IIporpamm,

penakTopsbl (GIMP) YCTaHOBKa

- IpOorpaMMHBbIE IMaKeTHBIM

Kapkacsl (frameworks): | MeHeJAxXep

- Qt - kpocccemathpMm; | OM

- Flask — Be6 (zypper)

pa3paboTKa.

IIpukjIagHbIE API u 1111, OII, BY, OnpeneJsieHbI B

IIPOrPaMMBbI. peaju3ainu | JIUHUU CBA3U, onoJHMoTEeKaX,

Bu6JIMOTEKU HA A3BIKAX | U daiianbl, CBS3b MOJLyJIel

IIpPOrpaMMUPOBaHUS. OMOJIMOTEK | IPOrPaMMBI. yepe3 ABI.
(glibc).

M4 ypoBHA INpeactaBya | O0bEKTHI Onepanuu
eHue

OnepainoHHasa Mopaynu OC | L1I1, OII, BY, YrpaBjieHue

cUucTeMa. YIIpaBJjieHUe. oT JVHUMU CBSA3U, | oo6bekTamu OC.
MoCcTaBILUK | (haiijibl, A3bIK KOMaH],
a. IIPOrpaMMBl. (shell) uau

rpapuyecKkui
nuHTepdeiic.
OnepalnuoHHasa Mogaymau OC | L1I1, OII, BY, YrpaBJjieHue
cucrema. CucreMHbIe oT JIUHUU CBS3U, oobexkTamu OC.




BBI3OBBI. noctaBmuka. | (paiibl, BbI30BBI U3
IIPOrpaMMBbl. SI3BIKOB
IIporpaMMupoBa
HUS.

OnepanuoHHada Moaymau OC | LII1, OII, BY, YrpasiieHue

cucrteMma. Agpo. oT JVHUM CBSI3U, |o0bekTamu OC.
IOCTaBIIUK | (haiJIbl,

a. IIPOrpaMMBl.

A3BIKM BBICOKOI'O YPOBHA | TeKkcT B Tunsel gaHHbIX | OnipenejieHbI B

(©). daiie. SI3bIKA. sI3BIKE.

SA3BIK acceMbJiepa. CumBoJibHO | Tunbl JaHHbIX | OnipenejieHbI B
e, JIerKo Il u cucreme
4yuTaeMoOe | COIIPOLIECCOPOB | KOMAaH/,.
IIpeacTaBil
eHue
AKIIII B
daie.

A3bIk kKomaHp, LI1. IOBouuyHbie | Tumbl JaHHBIX | OnIpenesieHbI B
nudposbie |IIIu cucTteMe
KOJIbl B COITPOILIECCOPOB | KOMaH/I.

OIl.
i nHXeHepoB 1o IBM

A3bIK MUukponporpamm. |ludpoBsie | Perucrpsi, Hap,

KOZIbI B BEHTWUJIU, 3JIeMeHTaMU
I13Y. CHUI'HAJIBI, JIOTMYECKUX
TaKTOBbBIE CXeM.

NMIIYJIbCBI.




Pdusnyecku CbUC. Iudposbie IIpeo6pa3oBaHu

peaJin30BaHHBbIC JJIEKTPUUYECCKNA | € CUTHAJIOB II0
AJUCKPETHbBIE € CUI'HAJIbI. »K€CTKOH JIOTHKEe
JJIEKTPOHHbIE CXeM.

JIOTUYECKHE CXEMBbI.

MUKPOIIPOTrPaMMBbI COCTOSIT U3 CePU MUKPOUHCTPYKIMH, YaCTO
Ha3bIBaEMBIX 3JIEMEHTAPHBIMHU ONEPALUIMHU. MUKPOUHCTPYKIUY
YIIPaBJISAIOT JUCKPETHBIMH 3JIEKTPOHHBIMH JIOTUYECKUMHU CXeMaMU
IIPOIIECCOPOM Ha CAMOM HH3KOM YPOBHE. YCJIOBHBII IIPUMEP
II0CJIEZI0BATEIbHOCTHY MUKPOUHCTPYKIMI, PeaIu3yoIuX

MHUKpOIIporpaMmy KoMmaHabl ciaoxeHud AKILIII:

1. IToacoeauHuTs Peructp 1 Ko BXoay «A» apu(pMeTUUYECKO-JIOTUUYECKOTO
ycTpoicTBa (AJIY).

2. IlogcoepguHuthb Peructp 7 Ko Bxoay «b» AJIY.

3. HacTpouTts AJIY Ha BbITIOJIHEHYE OIIE€PALIUU CIIOKEHU.

4. YcTaHOBUTD pas3pdan nepeHoca AJIY B HOJIb.

5. CoxpaHUTH pe3yabTaT ornepanuu B Peructp 8.

6. OGHOBUTD «KOJIbI COCTOSIHMSA» 13 (py1aroB AJIY («OTpuIlaTEJIbHOEY,

«HoJb», «I[IepenojiHeHUEe», «[IepeHoc»).

«3aKoH» mpoTeKalomux aderpakiuii (Leaky Abstraction)

(leaky — mpoTekamnii, HEILJIOTHBIN, AbIPSABBIN, HeT€PMETUUHBIN).

3akoH JIbIpABBIX AGCTpaKIiuii, ABTOpP: /I:k03J1 Criojicku, ITepeBoOgUMK:

CeméH XaBKUH, PegakTop: MaprapuTta VcaeBa, 23 mapTa 2000



http://www.grafik.freehand8.ru/057/glava-1-zakon-dyrjavyh-

abstrakcij.htm

BbIIep:KKU U3 IIepeBoaa

EcTb B IHTEepHETE NHXKEHEPHOE BOJIIIEOCTBO, HA PA00OTY KOTOPOT'O MbI
C BaMU IToJiIaraeMcs KakabIi JeHb. OHO 3aKJIIOUEHO B CETEBOM IIPOTOKOJIE
TCP, 0HOM 13 OCHOBHBIX KMPIIHUUei, 13 KOTOPbBIX BBICTPOEH IHTEpPHET.

TCP — crmoco6 nepechbliIKM JaHHbBIX, KOTOPBIM CUMTaEeTCS HaJE>KHBIM.
9TO 3HAUMUT: €CJIH BbI C €r0 IIOMOIIbI0 OTChLJIaETE COOOIIEHHE 110 CETH, OHO
00s13aTeJIbHO IPUOYAEeT HAa MECTO B HEMCKaKEHHOM BHue. Bojieo6CcTBO ke
COCTOUT B TOM, UTO TCP ocHOBaH Ha HEHAJe:KHOM IIPOTOKoJie 1P. NHbIMU
caoBamu, [CP o06sg3yeTcst paboTaTh HaJEXKHO, UCIOJIb3YS JIUIIb
HeHaJE>KHbIe JeTaJll.

OOGpbIB ceTEBOro KadeJisa He MO03BOJIUT JOCTABUTD JaHHBIE, a
MMOJAKJIIOUEHME K IeperpyKeHHOMY KaHaJIy IPUBEJET K IIoTepe HAaCTOJIbKO
00Jib1IOr0 UKcJia makeToB 1P, uto pa6ora TCP 6ygeT HegoImyCTUMO

3aMeJlJIeHa.

BoT 3TO 1 1 Ha3bIBalo IIpoTeKalolel (MMeloIei JbIpbl) abCTPaKIIuEen.
TCP mpiTaeTcsa abcTparupoBaThCcs OT HEHAAEKHOM CETH I10JIHOCThIO, HO
MHOIJA 3Ta CETh BCEe-TaKU IIPOCBEUNBAET CKBO3b JbIPhI B a0CTPaKIINH, TaK
9YTOo a6CTpaKLI,I/IFI He BCelrga 3allyuiaeT OT HeO6XO,£I,I/IMOCTI/I

MMETb Aefsio C rny6boKumMu nogpobHOCTAMMU.

B a0cTpaKIusax 00HAPYKMBAIOTCA AbIPbI. B 0THX HEMHOTO, B IPYTUX
1eJjiasg Ky4da. 3TU JAbIPbI IOCTOTHHO ITPOCBEUHBAIOT, IPOTEKAIOT,

a0CTpaKIIuM He cpabaThIBalOT. BOT ellé mpuMepsl.


http://www.grafik.freehand8.ru/057/glava-1-zakon-dyrjavyh-abstrakcij.htm
http://www.grafik.freehand8.ru/057/glava-1-zakon-dyrjavyh-abstrakcij.htm

A3k SQL

A3b1k SQL 6b1J1 coO34aH, UTOOBI A0CTPArupoOBaTHCS OT MPOILEAYPHBIX
IIaroB, HY>KHBIX IJISI 3alIPOCOB K 60a3e JaHHBIX. BMeCTO 3TOro OH Mo3BOJISIET
onucaTrsb, UTO HMMEHHO 3allpallBaeTCH, 1 IIyCTh 6a3a JaHHbIX caMa
Jgorajgaercda, KAKNE npoiueaypHbIe HIaru AJisd 3TOro HYKHbI.

OaHaKo ObIBAeT, UTO HEKOTOPbIE 3anpockl SQL BBIMOJIHSIOTCSI B
ThICSIUU Pa3 MedJIeHHee, YeM Apyrue, JOrMUeCcKy UM SKBHMBaJIEHTHBIE.
V3BeCTHBIN ITpUMepP: HEKOTOpPbIe cepBepa SQL 3HaUMTEIBHO OBICTPEE
orpabarniBatot 3anpoc where a=b and b=c and a=c,uem
where a=b and b=c, xot4a pesyapraT, KOHeuHO, TOT ke camMbIii.

IIporpammucTty Ha SQL Bpoae O0b1 1 He cjieayeT 3a00TUThCS O
Ipoliieaype, TOJbKO 0 crnenuukanusax. Ho nHorga adcTpakuusa MIPoTeKaerT,
YTO HPUBOAUT K CTPAILIHBIM IOTEPSIM B IPOU3BOJUTEIbHOCTH, TAK UTO

IIPUXO0JUTCA JIE3Th BO BHYTPEHHOCTH IIJIAHUPOBIIMWKA 3aIIPOCOB N

CMOTPETh, UTO TaM He TaK, 1 KaK 3aCTaBUTh ero padéoraTth 3¢ (eKTuBHEE.

CeTeBble (haitjioBble CUCTEMbI

XoT4 ceTeBble 0MOaMOTEKH, Bpoae NFS 1 SMB, mo3BoJIssioT padboTaTh C
danaMu peajibHO PacroJIoKeHHbIMH Ha yAaJIeHHbIX IBM, Kak ¢
PacIIoJIOXKEeHHBIMHU HA CBOEM, MHOTIAa CBSI3b CTAHOBUTCS OUE€Hb ME/IJIEHHOM
WJIY ITPOCTO NMAaJIaeT, ¥ (a1 Ha yaajieHHo IBM nepecTaér
IMIPUKUIBIBATHCA MECTHBIM; a BeIb IIPOrPaMMUCTY HAA0 NMUCATh KOJ, TaK,
YTOOBI M B 3TOM CUTyalluX BCE pabdoTasio. 3HAUYUT, B abOCTpPaKL U "Bcé

PaBHO, TJie JEXKUT 3TOT (paiiyi" ecTh JbIpa.



BoT mpuMep AJi1 CUCTEMHBIX agMuHKCcTpaTopoB OC UniX. Ecau
IOMAalllHU e JUPEKTOPHUU JieKaT Ha JAUCKaX, IOGMOHTUPOBAHHBIX 110 NFS
(omHa abGcTpaKiyg), a II0JIb30BaTe u co3maloT gaita . forward masa
aBTOMAaTHU4Y€CKOM IepPeChbLJIKM MOYTHI 110 APYyromMy azapecy (BTopas
aocTpakiusa), u cepBep NFS magaeT, a mouTa BcE€ mpuObIBaEeT, TO HUKYAa
OHAa He MepenuIeTcs, MOCKoJbKY (haita . forward 6yaet HegocTymeH. Tak
CKBO3b JBIPKY B a0CTPAKIIUU IIMChMa MOTYT «IIPOCBINATbCS Ha MOJI».

A eIVMHCTBEHHbIN KOMIIETEHTHBIN CIIOCO0 3aJIaTaTh 3TU JAbIPHI -
BbIyUMTb, KAK Pa00TaIOT a0CTPaKIMU, U KaKHe MOAPOOHOCTH OHU

CKPbIBAIOT.

VTak, abCTpaKIM1 SKOHOMSAT Hallle pabouee BpeMsl, HO HE 9KOHOMST

y4yeOHOe BpeMsl.

JlecsaTh JIeT Ha3a/J MO>KHO ObLJIO MEUTaTh, UTO Ha CETONHSANIHUM JeHb
HOBbI€ KOMIIbIOTEPHbIE KOHIIENIIUY 00JIeryaT TPy nmporpamMmucra. U
IpaBa: CoO3JaHHbIE 32 3TU I'0ZbI a0CTPAKIIUU ITO3BOJISIOT PabOTATh C
IIPOoeKTaMM Ha MOPAAKY 00Jiee CJIOKHBIMU, UEM JAECATh WU MATHAAIIATh
JIeT Ha3aJ, Tumna nmporpammupoBaHusa GUI 1 ceTeBoro nporpaMMHUpPOBaHUS.

Ho x0TsI 3aMevaTeJibHbIe MHCTPYMEHTDI, BPO/ie COBPEMEHHbIX
00'bEKTHBIX A3bIKOB BU3yaJIbHBIX (DOPM, ITO3BOJISIIOT CZejIaTh MHOT'O Y OUEHb
OBICTPO, BAPYT B OIMH 3JI0CUACTHBIN JIeHb IPUXOUTCS MCKATh T€Ub B

abCTpaKIIMHU, ¥ HA 9TO YXOAUT Iapa He/ieJb.

1 HakKoHelIr!

Elle pa3: abCcTpakuy 9KOHOMSAT Hallle padbouyee BpeMs, HO He

9KOHOMAT y4eOHOe BpeMH.



OTclo/ia rTapaoKcaJIbHOE CJIEJICTBUE: B TO BpeMs KaK
MHCTPYMEHTapuil IIporpaMMICcTa 3adMpaeTcs Ha BCE 00Jiee BBICOKHE
YPOBHH CJIOKHOCTH CO BCE 00Jiee pa3BUThIMU a0CTPaAKLUUSAMHU, IIOJITOTOBUTD
BbICOKOKBaJIN(PHUIMPOBAHHOIO IPOrpaMMUCTa CTAHOBUTCS BCE TPYIHeEe.

Bo BpeMs Moii epBOi CTaKUPOBKH B M1Crosoft g mucaj cTpokoBbie
O0MO6JIMOTEeKH AJi1 MakuHTOIIA. TUIIMYHOE 3aJlaHNe: HAaIliCaTh BEPCHIO0
dyukuuu sStrcat, koTopas Bo3BpallaeT yKa3aTeJib Ha KOHEIl HOBOM
cTpoku. HeckoyibKo cTpouek Koja Ha C. BCé, uTo s aeJjiaJji, IPUIILIO IIPSIMO CO
CTPaHUIL , OAHOM TOHEHbKOMN KHUKKHU ITPO A3bIK C.

Ceromus e aJia pa6otsl Hag CityDesk'om MmHe HykHO 3HATDH BuXXyan
Baicuk, COM, ATL, C++, InnoSetup, BHyTpeHHOCTU IKCMNSI0pepa,
peryaspHbie BbipaxkeHus (RegEXxp), DOM, HTML, CSS u XML. Bcé aTo
MHCTPYMEHTBI 60Jiee BbICOKOT0 YPOBHS IT0 CpaBHEHMIO co cTapbiM K&R, a

BCE ’K TaKM MHE U ero HaJio 3HaTh, He To 6efa.

Ilesqb u3yueHUs A3bIKa acceMbiepa

SI3bIK acceMbJiepa Mo-MPeKHEMY IIPENOIAETCI B 00JIBIIMHCTBE
KOMITbIOTEPHBIX U 3JIEKTPOHHBIX NHKEHEPHBIX IPOrpaMM. XOTs CETOIHS
HEMHOTHE IPOrpaMMUCThBI PETYJIAPHO PAGOTAIOT C aCCEMOJIEPOM KaK
MHCTPYMEHTOM, JIeXKallllie B €T0 OCHOBE KOHIIEMIINHN OCTAIOTCS BasKHBIMMU.

Takue (pyHgaMeHTAJIbHBIE TEMbI, KAK IBOUYHAA apudMeTHKa,
BhIJIeJIeHHE TaMsITH, 00paboTKa CTeKa, KOANPOBaHNE HA00pa CUMBOJIOB,
00paboTKa IpepbIBaHUN U IU3aMH KOMIIUJISATOPA, ObLJIO GbI TPYIHO
U3YUYUTh MOIPOOHO 6€3 MOHUMAaHUSA TOT0, KAK KOMIIBIOTEP PaboTaeT Ha

armnapaTHOM YPOBHE.



IToCKOJIbKY ITOBeJeHle KOMITbIOTePa B OCHOBHOM OIpeleisieTCs Ero
HA00pPOM MHCTPYKIIUM, JIOTUYECKUM CIIOCOO0M N3YUE€HU TaKUX ITOHATUM
SIBJIAETCA U3yUYeHMe sA3bIKa acceMoOJiepa. BOJIBIIMHCTBO COBPEMEHHBIX
KOMIIbIOTEPOB MMEIOT aHAJIOTUUHBbIE HA00PbI MHCTPYKILUI. [Io3TOMY
M3yuyeHre OHOT0 si3bIKa acceM0Jiepa JOCTAaTOUYHO JIJISl TOT0, UYTOOBI:

I. U3yYUTb OCHOBHbIE IIOHSATUSI;
II. pacro3HaTh CUTyalluM, KOT/1a UCII0JIb30BaHUe A3bIKa acceMbJiepa

MOKET ObITh YMECTHBIM;

III. yBUIETHh, HACKOJIbBKO 3()(heKTUBHBIU UCIIOJIHSIEMbIN KOJI MOYKET OBITh

CO3aH 13 A3bIKOB BBICOKOTO YPOBHSI.

NB. 3HaHue A3bIKa acceM0bJiepa o0ecreuyrnBaeT Xopoliee IOHUMaHUe

YPOBHEM a0CTPaKIIUU.

Korza ncrnoJib3yeTcsa s13bIKa acceMbJiepa

« HammrcaHue Kojia OJisk CICTEM CO CTapbIMM IIPoOlieccopaMu, KOTOpPbIe
MMEIOT OrpaHuYeHHbIE BO3MOKHOCTH SI3bIKa BICOKOT'O YPOBHSI.

e KoJi, KOTOPBIi 0JI3KEH B3aNMO/I€iICTBOBATh HEMIOCPEICTBEHHO C
anmnapaTHbBIM o0eclieueHEM, HalIpuMep B ApaliBepax YCTPOMCTB U
00paboTUMKax MpepbIBaHUMN.

« Bo BcTpoeHHbIX nponeccopax uiau DSP (Digital signal
Processor) — korza npepbiBaHNA, BO3HUKAaIONINE C BBICOKOI YacTOTOI,
TPEOYIOT HAMMEHbIIIEro YK cJjia I[UKJI0B 00pab0TKH HA OOHO IMIpepbIBaHUE,
HaIIpuMep npepsiBaHue, KoTropoe npoucxoaut 1000 uiau 10000 pa3 B
CEeKYHIY.

 [IporpamMMbl, KOTOPBIE JOJI>KHBI CII0JIb30BaTh Crel(pruuecKye IJ4

IIPOIieccopa HHCTPYKIMH, HEe peajIn30BaHHbIE B KOMITUJIATOPE.



PacrpocTpaHEHHbBIM IPUMEPOM SIBJISIETCS MHCTPYKIIMA TOOHUTOBOI0
BpalleHus, JIeKalllasgd B OCHOBE MHOTHX aJITOPUTMOB mudpoBaHMs, a TaKXKe
3aMpoc YeTHOCTH 6aiiTa njiu 4-0UTHOTrO IIePEHOCA CJIOKEHMS.

« TpebyeTcss aBTOHOMHBIN MCITIOJIHSIEMbIH (Dailjl KOMIIAKTHOT'O pa3Mepa,
KOTOPBIH JI0JI’KEH BBITIOJHATHCS 6€3 00palleHs K KOMIIOHEHTaM BpeMeH!U
BBITIOJTHEHUS UJIN OMOJINOTEKAM, CBSI3aHHBIM C SI3bIKOM BbICOKOTO YPOBHSI.
ITpuMepbl BKJIIOUAIOT B ce0sl BCTPOEHHOE IMMPOrpaMMHOE o0ecIieueHue 1JIs
TeJie()OHOB, aBTOMOOUJIbHBIX TOIIJIMBHBIX CICTEM U CUCTEM 3aKUTaHU,
CHCTEM yIIpaBJIEHUA KOHIUIIMOHEPOM, CUCTEM 6€30IIaCHOCTH U JIATUHNKOB.

« [IporpamMmel, CO3/Ial0IIE BEKTOPU30BaHHbIe (DYHKIUU IJIS IPOrpaMm
Ha sI3bIKaX 00JIee BHICOKOT'0 YPOBHS, TaKuX Kak C. B s13bIKe 60JI€€ BHICOKOTO
YPOBHS 9TOMY HHOTI/Ia IOMOTal0T BHYTPEHHNE (DYHKIIUY KOMITUJISTOPA,
KOTOPBIE MIPSAMO OTOOpakarTcs B MEeMOHUKY SIMD (single
instruction, multiple data - OAMHOYHbLIA MOTOK KOMaHA,
MHOXECTBEHHbIN MOTOK AaHHbIX), HO TeEM He MeEHee IPUBOJISAT K
accemb6impoBaHuio Buja SISD A JaHHOT0 BEKTOPHOTO IIPoIleccopa.

 [IporpaMMbI peajibHOTO BpeMeHHU, TaKKe KaK MOJieJINPOBaHUE,
IMUJIOTAa’KHO-HAaBUTAIIMOHHBIE CUCTEMbI M MeIUIIMHCKOE 000pyA0BaHUE.
Hampumep, B cucteme Tly-by-wire (cucrema ynpaBJieHNs JeTaTeJIbHBIM
arrapaToM, o6ecrneunBaliasg nepeaavy yrpapjsiiOINX CUTHAJIOB OT
OpPraHoOB yIpaBJIeHUS B KaOuHe 3KUMaKa (HarmpuMep, OT py4YKH
yIIpaBJIeHUSI CAMOJIETOM, IeJaJiel pyJisd HallpaBJIeHU) K NCIIOJIHUTEJIbHBIM
IIPUBOAAM a3pOoAUHAMUYECKUX IIOBEPXHOCTEMN) TeJIeMeTPUS JOJIXKHA
MHTEPIPETUPOBATHCSI U 00pabaThIBAThCS B KECTKMX BPeMEHHbBIX paMKax.

Takue cucTeMbl JOJI’KHBI YCTPAHITh UICTOUYHUKU HETIpeaCcKa3yeMbIX
3a/iep>KEK, KOTOPbI€ MOTYT ObITh BbI3BaHbI MHTEPIIPETUPYEMBIMU A3bIKAMU,

aBTOMAaTHYECKOM CO0PKOI Mycopa, ONeparusaMu MOJKauKy NN



yInpexaarolneii MHOro3ajJavHocThio. OIHAaKO HEKOTOpPbIE A3BbIKU 0oJiee
BbICOKOT'0 YPOBHS BKJIIOUAKT KOMIIOHEHTHI Bp€MEHHU BbINIOJIHEHUA U
nHTepdelichl onmepaliOHHOM CUCTEMBI MOTYT IIPUBECTHU K TAKUM
3aJiep>KKaM. Be160p acceMoOJiepa UJIu I3bIKOB 00Jie€ HU3KOT'0 YPOBHS J1JI4
TaKUX CHCTEM JIaeT MPOorpaMMuUCTaM 00JIbIIYI0 BUJIVMMOCTDb M KOHTPOJIb HAJL
IeTajJsAM1 00pabOTKMU.

« Kpuntorpajuuyeckue aJropuTMbl, KOTOpbIe BCcerga JA0JI>KHbI 3aHUMATh
CTPOT0 OAMHAKOBOE BpeM4 AJI BbITIOJIHEHN ], [IPeJ0TBpalllasd BpeMeHHbIe
aTaKMu.

« KoMnbIOTEpPHBIE BUPYCHI, 3arPy3UNKU, HEKOTOPbIE JApaiiBepPbl YCTPOMCTB
WJIU OpYyrue 3JIEMEHThI, OUeHb 0JIM3KHeE K almapaTHOMY 00eCIIeYeHUI0 UJIn
HU3KOYPOBHEBOM OIlePaIllMOHHON CHCTEME.

» TpeHa)kepbl HAOOPa MHCTPYKIIMH JJIsI KOHTPOJISA, TPAaCCUPOBKHU U
OTJIAJKHU, I'Zie JOMOJIHUTEJbHbIEe HaKJIaJHbIEe PacXobl CBEJI€HbI K
MUHHUMYMY.

e CuTyaluu, KOrja He CyleCTBYeT 3bIKa BLICOKOTO YPOBHS, HAa HOBOM
WJIY CIIeL[MaJIM3UPOBAHHOM IIPOIieccope, OJisI KOTOPOro OTCYTCTBYET KPocCC-
KOMITUJISITOP.

» PeBepc-MHXXMHUPUHT 1 MOAU(PUKALIMA IIPOrpaMMHbBIX (haiijioB, TAKUX
Kak:

* CYILIECTBYIOINIME ABOVYHBIE (haiijibl, KOTOPbIE MOTYT OBITh NJIN HE
OBITh M3HAUAJIbHO HAMMCAHBI Ha I3bIKe BBICOKOTO YPOBHS, HAIIpUMep
ITPU IOIIBITKE BOCCO3AaTh MIPOrPaMMbl, AJIsI KOTOPBIX MCXOIHBIN KOJI
HeIO0CTYyIEeH WUJIK ObLJI MMOTEPSH, UJIU IIPU B3JI0ME 3alllUThI OT
KOIIMPOBaHUS HECBOOOIHOTrO IIPOTPAMMHOTI0 O0ecIiedeHUs.

» Buseo urpsl (Tak:ke Ha3bIBaeMble B3JiloMOM ROM), KoTopbIii

BO3MOK€H HECKOJIbKMMU citocooamu. Hanb6oJjee IIUPOKO



HCIIOJIb3yEeMbIM METOOM SIBJIIETCSA U3MEHEHNe IPOrpaMMHOro Koja
Ha YPOBHeE s13bIKa acceMoJjiepa.

o JI3BIK acceMbJiepa 0OBIYHO HCII0JIb3YETCS B 3arPYy30UHOM KOJIe CHCTEMBI,
HU3KOYPOBHEBOM KO0/ie, KOTOPbII MHHUINAJIN3UPYET U TECTUPYET
armapaTHoe o0ecrieueHne CHUCTEMBI Iepe/, 3arpy3Koi orneparioHHOo1
cHCTeMbI 1 YacTo xpauutcd B [13Y, nannpumep BIOS)

e HekoTOpbIe KOMITMJIATOPBI CHAYAJIA ITEPEBOAAT BbICOKOYPOBHEBHIE
SI3bIKM B acceMOJiep mepes, MoJIHOM KOMIUJIALYE, UYTO II03BOJIAET
IIPOCMaTPHUBATDh acCCEMOJIEPHBINI KO/, B IIEJISIX OTJIAZKH Y ONITUMHU3allHH.

« SI3BIK acceMObJIepa M0JIe3€H B 00PaTHOM PEKOHCTPYHPOBAHUU
IIporpaMM. MHOrHe MporpaMmMbl pacIIpoCTPaHIIOTCS TOJIbKO B BUJEe
MAaIINHHOIO KOJIa, KOTOPHIM JIETKO IIepeBECTH Ha A3bIK acceMbJjiepa ¢
IIOMOIIbIO Au3acceMbyiepa. Takre MHCTPYMEHThI, KAK MHTEPaKTHUBHBII
ansaccemoJiep, IIMPOKO MCIOJIb3YIOTC JJIs 3TOH 1eJIU. ITOT METO/,
IIPUMEHSIETCSI XaKepaMH [1Ji B3JI0Ma KOMMEPUYECKOr0 IPOrpaMMHOT0
obecrieueHusl, a KOHKyPEHTaMU — JIJisl IPOU3BO/ICTBA IPOrPaMMHOTIO
obecreueHus C aHAJIOTUYHBIMH pPe3yJIbTaTaMU OT KOHKYPHUPYIOLIHUX
KOMITaHUM.

« AcceM0JIepbl MOTYT HMCITI0JIb30BaThCS /IJisl FeHepaIuy 6JI0KOB JJaHHBIX,
0e3 KaKuX-JIN00 A3bIKOBBIX HaKJIaJHBIX PACX0/I0B BEICOKOT'O YPOBHS, U3
¢hopmMaTHpPOBAaHHOr0 1 KOMMEHTHPOBAHHOI0 MCXOJHOI'0 KOZIa, KOTOPBIH

OyZieT MCII0JIb30BaThCs APYTrUM KOJIOM.



