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Jlekuus 13. AGCTpaKIMKM B IpOrpaMMUpPOBaHUU. PoJib A3bIKa acceMbJiepa

Il;1aH Jekuuu
OO01IHe MMOoJIOKEHUA
IIpuMepsbl abCTPaKIUii
BBo/, BBIBO/],
JIrcKOBada IMaMATh
I'paduka
CeTeBble IIPOTOKOJIbI

«3akoH» npoTtekammux aocrpakmnuii (Leaky Abstraction)
Ilesb n3yueHUd A3bIKa acceMbJiepa

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.

JIMcKoBadg NMMamMaTh

Cexrop 1 Cexrop 2 Topowka 0
Hununap Hopoxxa 1

—. B Tonoska 0
() Tonopxa |

T'onoska 2
Tonosxka 3

Tomoska 4
[onoska 5

PaszbueHHe KecTKOTO AMCKA HA JOPOXKKH U CEKTOPLI

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

IIpencras

JICHUeE

O0BEeKTHhI

Onepauuu

IIpukiaagubie cuctemMbol | IlakeT OmnpepesieHsl B | OnpenesieHbI B

CBEpPXBBICOKOIO YPOBHSA. | IPUKJIAAH | IPUKJIAIHOM MPUKJIaJHON

- CYBJ, (MySQL) bIX cUCTEeME. CHCTEME.

- rpacuueckue IIporpamm,

penakTopsbl (GIMP) YCTaHOBKa

- IpOorpaMMHbIe IMaKeTHBIM

Kapkacsl (frameworks): |MeHeOXep

- Qt - kpocccemathpMm; | OM

- Flask — Be6 (zypper)

pa3paboTKa.

IIpukjIagHbIE API u 1111, OII, BY, OnpenesieHbI B

IIPOrPaMMBbI. peaju3sanu | JIUHUU CBA3U, OnoJHoTEeKAX,

Bu6JIMOTEKU HA A3BIKAX | U daiiinbl, CBS3b MOJLyJIen

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

M4 ypoBHA IIpeacraB | OGBEKTHI Onepanumn
JieHue

OmnepaloHHasa Moaymau OC | L1I1, OII, BY, YrpaBJjieHue

cUCTeMa. YIIpaBJIeHUeE. oT JUHUU CBA3U, |o0bexkTamu OC.
InmocTaBumuK | (hanisbl, A3BIK KOMaH],
a. IIPOrpaMMBl. (shell) uau

rpaguyeckuii
nHTeppeiic.
OmnepalioHHasa Mogaynu OC | L1111, OII, BY, YrpaBJjieHue
cucrtema. CucreMHbIe oT JIUHUU CBSA3U, oobexkTamu OC.




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

M4 ypoBHA IpeactaB | OGBEKTHI Onepauuu
JIeHue

OnepanmoHHada Moaymau OC | LII1, OII, BY, YrpasiieHue

cucteMma. Agpo. oT JVHUM CBSI3U, | oobekTamu OC.
IOCTaBIIUK | (halJIbl,

a. IIPOrpPaMMBl.

SI3BIKU BBICOKOI'O YPOBHA | TEKCT B Tunsel gaHHbIX | OnipesejieHbI B

(C). daiiie. SI3bIKA. sI3BIKE.

SI3bIK accembJiepa. CumBoJibHO | Tunbl JaHHbIX | OnipenejieHbI B
e, JIerKo Il u cucreme
4yuTaeMoOe | COIIPOLIECCOPOB | KOMAaH/,.
IIpeacTaBil
eHue
AKIIII B
daie.

M4 ypoBHA IIpeactaB | OGBEKTHI Onepauuu
JIeHue

A3bpIk kKoMaHp, LII1. IOBouuyHbie | Tumbl JaHHBIX | OnIpenesieHbI B
nudposbie |IIIu cucTteMe
KOIbI B COIIPOLIECCOPOB | KOMaHJ,.

OIl.
i nHXeHepoB 1o IBM
A3bIKk MUKponporpamm. |Iludpossie | Perucrpsl, Hap,




JIOTUYECKHE CXEMBbI.

KOJbI B BEHTWJIH, 3JIeMeHTaMu
I13Y. CHUI'HAJIBI, JIOrYEeCKUX

TaKTOBBIE CXEM.
VMIIYJIbCBHI.

Pdusnyecku CbUC. Iudposbie IIpeo6pa3oBaHu

peain3oBaHHbIE 9JIEKTPUYECKHU | € CUTHAJIOB I10

OUCKpPEeTHBIE € CUTrHAJIBI. »KeCTKOM JIOTHKe

9JIEKTPOHHbBIE CXEeM.

MUKpPOIPOrpaMMbI COCTOAT U3 CEPUM MUKPOUHCTPYKIIHI, YaCTO

Ha3bIBa€MbIX 3JIEMEHTAPHBIMU OIlepalusaMu. MUKPOUHCTPYKI U

YIIPABJJIAKT JUCKPETHBIMUA JIEKTPOHHBIMHA JIOTUYCCKNMHU CXEMaMN

IIPOIIECCOPOM Ha CAMOM HHU3KOM YPOBHE. YCJIOBHBII IIPUMEP

I10CJIEIOBATEJIbHOCTY MUKPOUHCTPYKIIUM, peau3yI0Inux

MHUKpOIIporpaMmy KoMmaHabl ciaoxeHud AKILIII:

1. ITogcoeauHuTh Peructp 1 Ko BXoay «A» apru(pMeTUUECKO-JIOTUYECKOT0

ycTpoicTBa (AJIY).

2. [TogcoeauHuTs Peructp 7 Ko Bxoay «b» AJIV.

3. HacTpouTts AJIY Ha BbITIOJITHEHYE OIIE€PALIUU CIIOKEHU.

4. YcTaHOBUTD pa3psan nepeHoca AJIY B HOJIb.

5. CoxpaHUTH pe3yJbTaT ornepanuu B Peructp 8.

6. OGHOBUTD «KOJIbI COCTOSIHUSA» 13 (py1aroB AJIY («OTpuIlaATEJIbHOEY,

«Hoab», «IlepenojiHeHUE», «IIepeHoC»).

«3aKoH» mpoTeKalomux aderpakiuii (Leaky Abstraction)




(leaky — mpoTekalUI1ii, HEILJIOTHbIN, AbIPSABBINM, HeT€PMETUUHBIN).

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

Cemén XaBKUH, PegakTop: Maprapura UcaeBa, 23 mapTa 2000

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

abstrakcij.htm

BbIIep:KKU U3 [IepeBoaa

EcTb B IHTepHETE NHXKEHEPHOE BOJIIIEOCTBO, HA PA00OTY KOTOPOT'O MbI
C BaMU IToJiIaraeMcs KakabIi JeHb. OHO 3aKJIIOUEHO B CETEBOM IIPOTOKOJIE
TCP, 0o1HOM 13 OCHOBHBIX KMPIIHUYei, 13 KOTOPbBIX BBICTPOEH IHTEpPHET.

TCP — crmoco6 nepechbliIKM JaHHbBIX, KOTOPBIM CUMTaeTCs HaJE>KHBIM.
9TO 3HAUMUT: €CJIH BbI C €r0 IIOMOIIbI0 OTChLJIa€TE COOOIIEHHE 110 CETH, OHO
00s13aTeJIbHO IPUOYZEeT HAa MECTO B HEMCKa)KEHHOM BHue. Bojieo6CcTBO XxKe
COCTOUT B TOM, UTO TCP ocHOBaH Ha HEHAJe:KHOM IIPOoTOKoJie 1P. NHbIMU
caoBamu, [CP o06sg3yeTcst paboTaTh HaJAEXKHO, UCIOJIb3YS JIUIIb
HeHaJE>KHbIe JeTaJll.

OOGpbIB ceTEBOro KabeJyisd 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 (MMelolIei JbIpbl) abCTPaKIIuEen.
TCP mpiTaeTcsa abcTparupoBaThCcs OT HEHAAEKHOM CETH II0JIHOCThIO, 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 rny6boKumMn nogpobHOCTAMMU.



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

B abcTpaKIusax 00HaAPYKMBAIOTCA AbIPbI. B 0THMX HEMHOTO, B IPYTUX
1eJjiasg Ky4da. 3TH JbIPbI IOCTOTHHO ITPOCBEUHBAIOT, IPOTEKAIOT,

a06CTpaKIUU He cpadaThIBalOT. BOT elié npruMephl.

A3k SQL

A3b1k SQL 6b1J1 coO34aH, UTOOBI A0CTPArupoOBaTHCS OT MPOILEAYPHBIX
IIaroB, HY>KHBIX IJIS 3alIPOCOB K 60a3e JaHHBIX. BMeCTO 3TOro OH Mo3BOJISIET
onucarsb, UTO MMEHHO 3allpallBaeTCH, 1 IIyCTh 6a3a JaHHbIX caMa
Jgorajgaercda, KAKNE npoiueaypHbIe HIaru AJisd 3TOr0 HYKHbI.

OaHaKo ObIBAeT, UTO HEKOTOPbIE 3anpockl SQL BBINMOJIHSIOTCSI B
ThICSIUU Pa3 MeAJIeHHee, YeM A pyrue, JOrMueCKy UM SKBHMBaJIEHTHBIE.
V3BeCTHBIU 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 cambIii.

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

IIPUXO0JUTCA JIE3Th BO BHYTPEHHOCTH IIJIAHUPOBIIWKA 3aIIPOCOB 1

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 JIBM, Kak ¢
PacIIoJIOKeHHBIMHU HA CBOEM, MHOTAa CBSI3b CTAHOBUTCS OUE€Hb ME/IJIEHHOM

MNJIM IIPOCTO MaZaeT, ¥ (pai Ha yaajeHHoi 9BM nepecTaéTt



MMPUKUABIBATbCSI MECTHBIM; a BeIb IPOTPAaMMUCTY HA/I0 MHCATh KO, TaK,
YTOOBI U B 3TOM CUTYyaIluU BCE padboTaio. 3HAUUT, B abCTpaKIIUU "Bcé
PaBHO, i€ JIEKUT 3TOT (aiiyi" ecTh AbIpa.

BoT mpuMep AJi1 CUCTEMHBIX agMuHNCcTpaTopoB OC UniX. Ecau
IoMalllHHe JUPEKTOPUM JiexKaT Ha JUCKaX, IOAMOHTUPOBAaHHBIX 110 NFS
(omHa abGcTpakKiyd), a II0JIb30BaTe It co3maloT gaitia . forward masa
aBTOMATHU4Y€CKOM IepPeCchbLIKM MOYTHI 110 APYyromMy azapecy (BTopas
aocrpakiusa), u cepBep NFS magaeT, a mouTa BcE mpuObIBaEeT, TO HUKYAa
OHAa He MepPenuIeTCs, MOCKoJIbKY (haity . forward 6yaet HegocTymeH. Tak
CKBO3b JBIPKY B a0CTPAKIIUU IIMChMa MOTYT «IIPOCBINATbCS Ha MOJI».

A eIVMHCTBEHHbIN KOMIIETEHTHBIH CIIOCO0 3aJIaTaTh 3TU JAbIPHI -
BbIyUMTb, KAK Pa00TaIOT a0CTPaKIMU, 1 KaKHe MOAPOOHOCTH OHU

CKPbIBAIOT.

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

y4yeOHOe BpeMsl.

JlecsTh JIeT Ha3aJi MO>KHO ObLJIO MEUTaTh, UTO Ha CETONHSANIHUM JeHb
HOBbI€ KOMIIbIOTEPHbIE KOHIIENIIUY 00JIeryaT TPy nmporpamMmucra. U
IpaBJa: CoO3/JaHHbIE 32 3TU I'0ZbI a0CTPAKIIUU IT0O3BOJISIOT PA0OTATh C
IIPOoeKTaMM Ha MOPAAKY 00Jiee CJIOKHBIMU, UEM JECATh UJIU MATHAAIIATh
JIeT Ha3aJ, Tumna nmporpammupoBaHusa GUI 1 ceTeBoro nporpaMMHUpPOBaHUS.

Ho x0TsI 3aMevaTeJibHbie MHCTPYMEHThI, BPO/ie COBPEMEHHBIX
00'bEKTHBIX A3bIKOB BU3yaJIbHbIX (DOPM, ITO3BOJISIIOT CZejIaTh MHOI'O Y OUEHb
OBICTPO, BAPYT B OIMH 3JI0CUACTHBIN JIeHb IPUXOIUTCS MCKATh T€Ub B

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

1 HakKoHelIr!



Ellle pa3: abCcTpakuy 9KOHOMAT Hallle pabouee BpeMsd, HO He
3KOHOMST y4eOHOe BpeMs.

OTcroga mapajgoKcajibHOE CJIeJICTBYE: B TO BpeMs Kak
MHCTPYMEHTAaPUH IIPOrpaMMUCTa 3a0upaeTcs Ha BCE 00Jiee BBICOKUE
YPOBHU CJIOKHOCTH CO BCE 00Jiee pa3BUThIMM a0CTPAKLUAMHU, IIOJITOTOBUTD
BbICOKOKBAJIU(PUIMPOBAHHOI0 IPOrpaMMIUCTa CTAHOBUTCS BCE TPy HeEe.

Bo BpeMs Moii IepBoii cCTaKMPOBKHU B M1Crosoft a nucas ctpokoBbie
O0MO6JIMOTEeKH AJi1 MakuHTOIIA. TUIIMYHOE 3aJlaHNe: HAIlKCaTh BEPCHUIO0
dyskuuu strcat, koTopas Bo3BpalliaeT yKa3aTeJib Ha KOHEIl HOBOM
cTpoku. Heckosbko cTpouek Kojga Ha C. Bcé, uTo 4 gejiaji, HPUILIO HPSIMO CO
CTPaHMII , 0JHOM TOHEHbKON KHNKKH ITPO A3bIK C.

Ceromus ke 1Jia pa6otel Hag CityDesk'om MHe HykHO 3HATBH Bvxyan
Bacuk, COM, ATL, C++, InnoSetup, BHyTpeHHOCTU JKCN/Iopepa,
peryisapHblie BbipaxkeHusa (RegExp), DOM, HTML, CSS u XML. Bcé 3To
UHCTPYMEHTBI 60Jiee BBICOKOI0 YPOBHS 110 CpaBHEHUIO co cTapbIM K&R, a

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

Iles1p n3yueHUs sI3bIKa acceMoOJiepa

SI3bIK acceMOJiepa Mo-MpeKHeMY IMPenoaaeTcsa B 00JbIIMHCTBE
KOMITBIOTEPHBIX U 3JIEKTPOHHBIX MHKEHEPHBIX ITPOrpamMm. XoTsI CETOIHS
HEMHOTrHe ITPOrpaMMUCThI PETYJISAPHO PabOTaIOT C acCceMOJIEPOM KakK
MHCTPYMEHTOM, Jie;KalllVie B €r0 0OCHOBE KOHIIEIIIIMX OCTAl0TCS BaKHBIMMU.

Takue pyHJaMeHTaJIbHbI€ TEMbBI, KaK JIBOUUHas apu(phMeTHKa,

BbIJleJIeHHE ITaMsTH, 00padoTKa cTeKa, KoAMPOoBaHIe HA00pa CUMBOJIOB,



00paboTKa MpepbIBaHUM U AU3allH KOMITUJISATOPA, ObLJIO ObI TPYIHO
M3YUYUTD MOJIPOOHO 0€3 MOHMMAaHUS TOr0, KaK KOMITBIOTEP PabdoTaeT Ha
armapaTHOM YPOBHeE.

IToCKOJIbKY IOBeJleHlie KOMITbIOTE€Pa B OCHOBHOM OIpeleisieTCS €Ero
Ha00pPOM MHCTPYKIIUM, JIOTUYECKNM CIIOCOO0M N3YUE€HUS TaKUX IIOHATUM
SIBJIAETCA U3yUYeHMe sA3bIKa acceMoOJiepa. BOJIbIIMHCTBO COBPEMEHHBIX
KOMIIbIOTEPOB MMEIOT aHAJIOTMUHBbIE HA00PbI MHCTPYKILUI. [Io3TOMY
M3yuyeHNre OHOT0 si3bIKa acceM0OJiepa JOCTAaTOUYHO JIJISI TOT0, UYTOOBI:

I. U3yYUTb OCHOBHbIE IIOHATUSI;
II. pacmo3HaTh CUTyalluM, KOT/1a UCII0JIb30BaHUeE A3bIKa acceMbJiepa

MOKET ObITh YMECTHBIM;

III. yBUIETDh, 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

« HanmucaHue Koa JIJisi CHCTEM CO CTapbIMH IIPolieccopaMu, KOTOPbIE
MMEIOT OrpaHMYeHHbIE BO3MOKHOCTH SI3bIKA BHICOKOI'O YPOBHSI.

« Koz, KOTOPBIi OJI’KEH B3aMOIeiCTBOBATh HEIIOCPEACTBEHHO C
armnmapaTHbBIM oOecIiedyeHHueM, HalIpuMep B JpaiiBepax YCTPOMCTB U
00paboTUMKax MpepbIBaHUM.

« Bo BcTpoeHHbIX nponeccopax uiau DSP (Digital signal
Processor) — korza npepbiBaHNA, BO3HUKAaIONINE C BBICOKOI YacTOTOM,

TPEOYIOT HAMMEHbIIIEro YK cJjia I[UKJI0B 00pab0TKHU HA OOHO IMIpPepbIBaHUE,



HarpuMmep npepsiBanue, koropoe npoucxoaut 1000 niau 10000 pas B
CEeKyHIY.

 [IporpaMMsbl, KOTOPbBIE JIOJIXKHBI MCITI0JIb30BaTh crienuduueckue ajis
Ipolieccopa MHCTPYKIIUY, He peain30BaHHbIE B KOMIINJISITOPE.
PacrpocTpaHeHHbBIM IIPUMEPOM SIBJIAETCA UHCTPYKIMSI TIOOHUTOBOTO
BpallleHus, JeKalllas B OCHOBE MHOTHX aJITOPUTMOB M POBaHUS, a TaKKe
3alIPoC YeTHOCTHU O0anTa Ui 4-0MTHOTO IIepPeHOoCca CJI0KEHUS.

« TpebOyeTcsA aBTOHOMHBINM MCITIOJIHSIEMBIH (Dailjl KOMIIAKTHOTO pa3Mepa,
KOTOPBI J0JIKEH BbITIOJHATHCA 0€3 00palleHnsa K KOMIIOHEHTAaM BpeMeHU
BBITIOJTHEHUSA UJIX OMOJIMOTEeKaM, CBA3aHHBIM C I3bIKOM BBICOKOT'O YPOBHSI.
IIprMephl BKJIIOYAIOT B Ce0s1 BCTPOEHHOE ITPOrpaMMHOE o0ecIieueHue JIJis
TeJie(pOHOB, aBTOMOOMJIbHBIX TOILJIMBHBIX CICTEM M CUCTEM 3aKUTaHNA,
CHCTEM YIIpaBJIEHUS KOHIUIIMOHEPOM, CCTEM 6€30IaCHOCTH U JaTUYNKOB.

 [IporpaMmsl, co3jaoniyie BEKTOPU30BaHHbIe (DYHKIIUY IJIS IIPOrpaMM
Ha sI3bIKaX 00Jiee BbICOKOTO YPOBHS, TakuX Kak C. B s13bIKe 60Jiee BbICOKOTO
YPOBHS 3TOMY MHOIIa IOMOTAI0T BHyTPeHHHUE (DYHKIIUY KOMIIUJISITOPA,
KOTOPBIE MIPSAMO OTOOpakarTcs B MEeMOHUKY SIMD (single
instruction, multiple data - OAMHOYHbLIA MOTOK KOMaHA,
MHOXECTBEHHbIN MOTOK AaHHbIX), HO TeM He MeHee IPUBOJISAT K
accemoOavpoBaHuio Buja SISD aJia maHHOr0o BEKTOPHOrO IIpoiieccopa.

 [IporpaMMbI peajIbHOTO BpeMeHH, TaKye KaK MOJieJIMPOBaHUeE,
IMUJIOTA’KHO-HAaBUTAL[IOHHBbIE CUCTEMbI 1 MeAUIIMHCKOE 000pyA0BaHUeE.
Hampumep, B cucteme Tly-by-wire (cucrema ynpaBJieHNs JeTaTeJIbHBIM
armapaToM, o6ecrevyrBaollasa repegavdy yrpaBjaaOIUX CUTHAJIOB OT
OpPraHOB yIIpaBJIeHUS B KaOMHe SKUIIaXka (Hampumep, OT Py4YKHU

yIIpaBJIeHUSI CAMOJIETOM, IeJaJiel pyJisd HallpaBJIeHU) K NCIIOJIHUTEJIbHBIM



IIPUBOZIAM ad3POoANHAMHUUECKUX IIOBEPXHOCTEN) TeJIeMeTPUs J0JIKHA
MHTEPIPETUPOBATHCS V1 00PabaThIBATHCS B )KECTKMX BPEMEHHbBIX paMKax.

Takue cCCTEeMbI JOJI2KHbBI YCTPAHATDh UCTOYHUKY HelpeacKa3yeMbIX
3aJiepKeK, KOTOPbI€ MOTYT ObITh BbI3BaHbI UHTEPIPETUPYEMBIMU SI3bIKAMU,
aBTOMAaTU4Y€eCKOM COOPKOIM Mycopa, oreparusaMy MOgKauKU UJIU
yIpexaarolneii MHOro3aJauHocThio. OIHAaKO HEKOTOpPbIe A3bIKU 0oJiee
BbICOKOT'0 YPOBHS BKJIIOUAKT KOMIIOHEHTHI Bp€MEHHU BbIMIOJIHEHUA U
nHTepdelichl onmepaliOHHOM CCTEMBI MOTYT IIPUBECTHU K TAKUM
3aJiep>KKaM. Be160p acceMoJiepa UM I3bIKOB 00JIe€ HU3KOI'0 YPOBHS J1JI4
TAaKUX CHCTEM JIaeT MPOorpaMMUCTaM 00JIbIILYI0 BUJINMOCTDb M KOHTPOJIb HAJL
IeTajJsAM1 00pabOTKMU.

« Kpuntorpaguuyeckue aJropuTMbl, KOTOpPbIe BCcerga JA0JI>KHbI 3aHUMATh
CTPOT0 OAMHAKOBOE BpeM4 JJI BbITIOJIHEHN ], [IPeJ0TBpalllasd BpeMeHHbIe
aTaKMu.

« KoMnbIOTEpPHBIE BUPYCHI, 3arPy3UNKU, HEKOTOPbIE ApaiiBepbl YCTPOMCTB
WJIU OpyTue 3JIEMEHThI, OUeHb 0JIM3KHeE K alapaTHOMY 00eCIIeYeHUI0 NJIn
HU3KOYPOBHEBOM OIlePaIllMOHHON CHCTEME.

« TpeHa)kepbl HAOOPa MHCTPYKIIMH JJIsI KOHTPOJISA, TPAaCCUPOBKHU U
OTJIAJKH, I'Zie JOMOJIHUTEJIbHbIEe HaKJIaJHbIEe PacXoJbl CBEJI€HbI K
MUHHUMYMY.

e CuTyaluu, KOrja He CyleCTBYeT 3bIKa BLICOKOTO YPOBHS, HAa HOBOM
WJIU CIIeL[MaJIM3UPOBAHHOM IIpOIieccope, OJis KOTOPOro OTCYTCTBYET KPOocCC-
KOMITUJISITOP.

» PeBepCc-MHXXMHUPUHT 1 MOAU(PUKALIMA IIPOrpaMMHbBIX (haiijioB, TAKNX
Kak:

* CYILIECTBYIOINIME ABONYHBIE (haiijibl, KOTOPbIE MOTYT OBITh NJIN HE

ObITh M3HAYAJIbHO HaIlCaHbI HAa 13bIKE BBICOKOTO YPOBHA, HAIIPAMEDP



IIPHU HOIIBITKE BOCCO3AaTh MPOrpaMMbl, AJIsI KOTOPHIX HCXOIHbBIH KOJI
HeJOCTYIIE€H WJIY ObLJI IOTEPSIH, UJIH IIPU B3JIOME 3alUThI OT
KOIHNPOBAaHNS HECBOGOJHOI0 IIPOrPaMMHOI0 06ecIIeueHus.

» Bugeo urpsl (Tak:ke Ha3bIBaeMbIe B3J1oMOM ROM), KoTOpbIii
BO3MOKEH HECKOJIbKMMU crmocobamu. HanboJjiee IMpoKo
HCIIOJIb3yEeMbIM METOOM SIBJIIETCSA U3MEHEHHe IPOrpaMMHOro Koza
Ha YPOBHeE sI3bIKa acceMoJjiepa.

o SI3BIK acceMbJiepa 0OBIYHO HCI0JIb3YETCS B 3arPYy30UHOM KOJIe CHCTEMBI,
HU3KOYPOBHEBOM KO0/ie, KOTOPbII MHHUINAJIN3UPYET U TECTUPYET
armapaTHoe o0ecrieueHre CHUCTEMBI Iepe/, 3arpy3Koi orneparioHHOo1
cHuCTeMbI 1 YacTo xpaHuTcd B [13Y, nannpumep BIOS)

e HekoTOpbIe KOMITMJIATOPBI CHAYAJIA ITEPEBOAAT BbICOKOYPOBHEBHIE
SI3bIKM B acceMOJiep mepes, IMoJIHOM KOMIUJIALMEH, UYTO II03BOJISAET
IIPOCMaTPHUBATDh acCEMOJIEPHBINI KO/, B IIeJIIX OTJIAZKH ¥ ONITUMHU3allHH.

« SI3BIK acceMObJIepa M0JIe3€H B 00PaTHOM PEKOHCTPYHPOBAHUM
IIporpaMM. MHOrHe MporpaMmMbl pacIIpoCTPaHIIOTCS TOJIbKO B BUJIE
MAaIINHHOIO KOJIa, KOTOPHIH JIETKO IIepeBECTH Ha A3bIK acceMbJjiepa ¢
IIOMOIIIbIO Au3acceMbepa. Takre HHCTPYMEHThI, KAK MHTEPaKTHUBHBII
ansaccemoJiep, IIMPOKO UCIOJIb3YIOTC JJIsI 3TOH 1eJIU. ITOT METO/,
IIPUMEHSIETCSI XaKepaMH [1Ji B3JI0Ma KOMMEPUYEeCKOr0o IPOorpaMMHOT0
obecrieueHusl, a KOHKyPEHTaMU — JIJisl IPOU3BO/ICTBA IPOrPaMMHOTO
obecrieueHusI C aHAJIOTUYHBIMH pPe3yJIbTaTaMU OT KOHKYPHUPYIOLIHUX
KOMITaHUM.

« AcceM0JIepbl MOTYT HMCITI0JIb30BaThCS /IJisl FeHepaIuy 6JI0KOB JJaHHBIX,
0e3 KaKuX-JIN00 A3bIKOBBIX HaKJIaJHBIX PACX0/I0B BEICOKOT'O YPOBHS, U3
¢opMaTHpPOBAaHHOr0 ¥ KOMMEHTHPOBAHHOI0 MCXOJHOI'0 KOZIa, KOTOPBIH

OyZieT MCII0JIb30BaThCs APYTrUM KOJIOM.



