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KOMMOHEHTHbIN Noaxoa K pa3paboTke NnporpaMMHOro
obecnevyeHus

= [1porpaMMHbIA NPOAYKT COCTOUT U3 B3aUMOAENCTBYHOLLMX
KOMMOHEHTOB, KOTOPbIE MOIYT HE3ABMCMMO
pa3pabaTbiBaTbCA pa3HbIMK FpynmnaMm NporpaMMmUCTOB C
NMPpMMEHEHNEM Hanbonee NoAxXoAsaLINX A3bIKOB

" HeratuBHblE BNEHUS Nnpun OTCYyTCTBUA KOMIMOHEHTHOW
TEXHOJI0IMMNA.
= Pa3paboTka BeAeTCs TOMbKO Ha OAHOM S3blKe
= [lporpaMMa BbIrNSANT Kak MMraHTCKMMN MOHOMUT

= [1osIBNSIIOTCS Ype3MepHO YHMBEpPCasbHbIE A3bIKK
NpOrpamMMMpOoBaHus, a CyLLECTBYIOLME A3bIKW HAAENSIOTCS
HeCBOUMCTBEHHbLIMU M BO3MOXXHOCTAMU
= B 3TOM NEKUMM Mbl OrPaHNYMMCH PACCMOTPEHNEM
B3aMMOJENCTBUSA KOMMOHEHTOB BHYTPU afpECHOIO
NMPOCTPAHCTBa OAHOro npoLiecca



7.1. O630p KOMMOHEHTHbIX TEXHONOMMI

- CymeCTByeT MHOXXECTBO CrocoboB 1 TEXHONOrMn
opraHn3aumn KOMMNOHEHTHOIO rNMporpaMmMmmpoBaHnA .
= bubnnoTtekn noanporpamMm
= [lMHaMmnueckme bubnmoTeku
= OTKPbITble UCXOAHbIE TEKCThI
= COM n CORBA



/.1.1. bubnmnortekn noanporpamm

= Bubnuotekn paspabaTtbiBatOTCA OAHOW rPynmnou
pPa3paboTUMKOB, a 3aTeM MOryT 6bITb UCMO/b30BaHbI
APYrMMW MPOrpaMMUCTaMKM B APYrux npoekTtax. cxoaHbin
Koa 6ubnuotek MoXeT 6bITb 3aKpbIT. HegocTtaTku:

= JIBOMYHbIN KOA 6BMOBNMOTEKN XKECTKO NMPUBSA3aH K annapaTHOM
nnatdopme

= bubnnoteka PaCCH4UTAHA HA UCMOJ1Ib30OBaHNE KOHKPETHOIO

KOMMOHOBLLUMWKA U MOXXET Nnoaaep>KmMBatb orpaHM4YeHHoE
KOJIN4ECTBO A3bIKOB

= BubnmnoTekn NNoxo NoAxXoaaT AN 06 bEKTHO-OPUEHTUPOBAHHbIX
A3blIKOB, TAdK KadK HE COAEPXAT HUKAKOM VIH(bOpMaLI,MM O Tunax
= [IMHaMmyeckme 6MbnnMoTekn MoryT UCMosib30BaTbCA U3
6osblUero AmMana3oHa A3blIKOB NPOrpaMMMpoBaHus. B

OCTa/IbHOM OHW He Ny4lle, YeM 0bblYHble BUbNMoTeEKN
noanporpamm.



/.1.2. OTKpbITble NCXOAHbIe TEKCThI

= KOMMOHEHTbI PacnpoCTPaHAITCA B BUAE UCXOAHbIX
TEeKCToB. /X MOXXHO NMepeHOoCUTb C NaTdopMbl Ha
n1atpopMy nytTeMm nepekomMnunsaumum. Kpome Toro, oHu
coaep>kaT MHPOPMaLMIO O TUMNAX, YTO NO3BOJISET
NCrosb30BaTb 06BEKTHO-OPUEHTUPOBAHHbLIE BO3MOXXHOCTH.
HenocTaTKu:

= ECnn KOMMNOHEHTbI HanncaHbl Ha Pa3HbIX A3blKaX, TO COEANHUTb UX
BMECTE HE TaK-TO MNPOCTO

= OTKpbITblE KOMMOHEHTbI MOYTU BCEraa MMEOT Tak Ha3blBaeEMbIE
"3apa3Hble” nuueH3uu (Hanpumep, GNU Public License — GPL).
Takne nuueH3nn TpebytoT, YTobbl NPOrpamMmbl, NCMOb3YIOLLNE 3TU
KOMMOHEHTbI, CaMWN pacnpoCTPaHANINCL B BUAE OTKPbITbIX
NCXOAHUKOB



7.1.3. TexHonormn COM n CORBA

= COM - Component Object Model
= CORBA - Common Object Request Broker Architecture

= (OCHOBHble 0COBEHHOCT!:
" MeTaaaHHble onucbkiBatoTcs Ha a3blke IDL (Interface Definition
Language)
= OnpeneneH ABOWYHbIV CTaHAAPT ANS nNepeaayun AaHHbIX Mexay
KOMIMOHEHTaMM



B3anmMogencTeune aAByx obbekToB yepe3s COM mnnu
CORBA

KomMnoHeHT1 KoMNoOHEeHT2

Client Server

NHdopmaLunoHHasa marmctpans %




7.2. B3anmopencreme KoMnoHeHToB B cpeae .NET

= (QOcobeHHocT nnatdopmbl .NET, no3sonstowime cpene
BbIMOJ/IHEHNS @BTOMATU4eckn obecrneumBaTb
B3aMMOAENCTBME KOMIMOHEHTOB BHE 3aBMCUMOCTMU OT TOrO,
Ha KaKkOM A3blke OHW HanuCaHblI:

= ®opmat cbopok .NET onpepensietca cneundukaumen CLI n He
3aBUCUT OT SA3blKa MPorpaMmMmMpoBaHus

= [lpeacTtaBneHue aaHHbIX B namMaTth onpependerca CTS

= BbInonHeHWe noboi NporpaMMbl YNpaBAsSIETCA CPeAOW BbIMOMHEHMS
CLR



B3anmoaencrame aByx obbekToB B cpefe .NET

Common Language Runtime

KomMmnoHeHT1 KoMNoHEeHT2

‘/

= [lepenayva coobuieHust oT obbekTa Client 0bbekTy Server
CBOAMTCA K MPOCTOMY BbI30BY COOTBETCTBYIOLLEro METoAa
obbekTa Server, To ecTb B cpeae .NET He Hy>XXHbl HUKaKue

0O6BbEKTbI-3ar/1yLKN




B3anmMoaencrems KOMMNOHEHTOB Kak MMMNOPT COOpoK

= KomnoHeHTbl Ha nnatdopme .NET npeactaBnstoT cobou
coopkun .NET

= (Cb6opka .NET MoxeT cratnyeckn nMnopTnpoBaThb tobyto
apyryto c6opky n cBo60aHO MCMOb30BaTh TUMbI,
3KCNOPTUPYEMbIE U3 3TOM cOopKkn. [na 3TOro MHoOpMaLms
06 nMnopTmnpyemomn cbopke 3aHocUTCS B Tabnunuy
MeTafaHHbIX AssemblyRef, nHdopmaums o Kaxxaom
MMNOPTUPYEMOM TUre 3aHocuTcs B Tabnuuy TypeRef, a
MHpOpMaLMS O KaXKI0OM UMMNOPTUPYEMOM METOAE U none
3aHocuTCcs B Tabnuuy MemberRef

= KpoMe Toro, cbopka MOXeT MMNOPTUPOBATbLCS
OMHAMUYeCKU Yepes3 pedriekcuio.



/.2.1. BADMMOCTb N KOHTPO/b AOCTYNa

= MeTapaHHble B cbopkax .NET comepxxaTt nosnHyto
MHMOPMaLMIO 0 TUNax. Mpn 3TOM KaxkablM TUM MOXET
3KCNOPTUPOBATbCA UK HE 3KCNOPTMPOBATLCA U3 COOpPKHU, a
KaXkabIK YneH Tuna (MeToa, none, CBOUCTBO U T.A4.)
NOMKEH 6bITb 06BSABMIEH C OnpeaeneHHbIM 3Ha4YEHNEM
dnara gocryna



dnarv BMAMMOCTUN ON19 TUMOB

®nar 3HauYCHUE Onncanue

NotPublic 0x00000000 Tum He 3KCOPTUPYETCA U3 COOPKHU.

Public 0x00000001 Tun sxcmopTupyercs u3 COOpKH.

NestedPublic 0x00000002 BJ10>k€HHBIN TUIT TOCTYIIEH BE3JIE.

NestedPrivate 0x00000003 BnoKeHHBIN THUIT JTOCTYNEH TOJbKO BHYTPH TOTO
TUIA, B KOTOPBIA OH BJIOKEH.

NestedFamily 0x00000004 BnoxxeHHbId THUN JOCTYNEH HAcleIHUKAM TOTO
THIA, B KOTOPBI OH BJIOKEH.

NestedAssembly 0x00000005 Bi1o>keHHBIN TUTT TOCTYIIEH BE3/I€ BHYTPH COOPKHU.

NestedFamAndAssem 0x00000006 BroxeHHBI THN JOOCTYNEH HAacJIeIHWKAM TOTO
TUNIA, B KOTOPBIA OH BIIOKEH, HO TOJbKO
BHYTpHU COOPKH.

NestedFamOrAssem 0x00000007 BiioxeHHBIN THI JTOCTYIIEH BE3/i€ BHYTPH COOPKH,

U, KpOME€ TOro, HacJI€JHUKaM TOr0 THIIA, B
KOTOPBIN OH BJIOXKEH.




dnarn goctyna ansg 4YneHoB Tuna

@Onar 3HayeHHe Onmncanue

CompilerControlled | 0x00000000 JOCTyIl KOHTPOIUPYETCS KOMITWISITOPOM.

Private 0x00000001 JlocTyIeH TOIbKO BHYTPH THIIA.

FamAndAssem 0x00000002 JlocTynieH HacleJHUKAM TUIA, OOBSIBICHHBIM
BHYTPHU COOPKH.

Assembly 0x00000003 JlocTyTieH TOIbKO BHYTPU COOPKH.

Family 0x00000004 JlocTynieH HacneHUKaM THIIA.

FamOrAssem 0x00000005 JloctynieH BHYTpH COOpKH, a TakXe HacleIHHUKaM
THUIIA.

Public 0x00000006 Jocrtynen Be3ae.




7.2.2. TIpuMep Mexba3blKOBOro B3aMMOAENCTBUS
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AbcTpakTHbIN Knacc SortedArray (Visual Basic .NET)

Public MustInherit Class SortedArray
Protected Arr () As Integer
Protected MustOverride Sub Sort()
Public Sub New(ByVal A() As Integer)
Dim i As Integer
Arr = New Integer (A.Length - 1) {}
For i = 0 To A.Length -1
Arr (i) = A(i)
Next
Sort ()
End Sub
Default Public ReadOnly Property Array(ByVal Index As Integer) As Integer
Get
Return Arr (Index)
End Get
End Property
Public ReadOnly Property Count() As Integer
Get
Return Arr.Length
End Get
End Property

End Class



Knacc BubbleSortedArray
(Visual C++ with Managed Extensions)

using namespace VBLib;

public _ gc class BubbleSortedArray: public SortedArray

{
protected:

void Sort()

{
for (int i = Arr->Length, flag = 1; i > 1 && flag; i--)

{
flag = 0;
for (int j = 0; j < i-1; j++)
if (Arr[j] < Arr[j+1])
{
int tmp = Arr[j];
Arr[]j] = Arr[j+1];
Arr[j+1] = tmp;
flag = 1;

}
public:
BubbleSortedArray(int A gc []): SortedArray(A) { }

};



Knacc InsertSortedArray (Visual C#)

using VBLiDb;

public class InsertSortedArray: SortedArray

{

protected override void Sort()

{
for (int 1 = 0; i < Arr.Length-1; i++)

{
int max = i;
for (int j = i+l; j < Arr.Length;

J++)
if (Arr[j] > Arr[max])
max = j;
int tmp = Arr[i];
Arr[i] = Arr[max];

Arr [max] = tmp;

}

public InsertSortedArray(int[] A): base(3)



[naBHasa nporpamma (Visual J#)

package JsApp;
import VBLib.SortedArray;

public class Main
{
public static void main(String[] args)
{
int A[] = new int[] { 5, 1, 6, 0, -4, 3 };
SortedArray SAl = new BubbleSortedArray (A),
SA2 = new InsertSortedArray (A) ;

for (int i = 0; i < SAl.get Count(); i++)
System.out.print (""+SAl.get Array(i)+" "),
System.out.println() ;

for (int i = 0; i < SA2.get Count(); i++)
System.out.print (""+SA2.get Array(i)+" "),
System.out.println() ;



/.3. Obwasa cneumdunKkaums 3bIKOB

= [1ns Toro 4tobsbl nobyto 6MbNMOTEKY KNaccoB MOXHO 6b110
MCrnonb30oBaTb U3 ftoboro A3bika nnatopmel .NET,
pa3spabotumkm .NET npuaymanu obLuyto cneundukaumto
a3blkoB (Common Language Specification — CLS)

= B cneundpukaunm CLS oroBapuBatoTcs nNpasuia, KOTOPbIM
[I0JDKHbI Cl1iejoBaTh pa3paboTumkn S3blKoB U BMbnoTek.
OHa onucbiBaeT HEKOTOPOE NOAMHOXECTBO 06LLEN
CUCTEMbI TUMOB, U €C/IN HEKUN A3bIK peann3yeT XoTs Obl
3TO MOAMHOXECTBO, a 6ubnnoTeka NCnonbL3yeT TONbKO
BXoAslLLUME B 3TO NOAMHOXECTBO TUMbl, TO TaKas
6ubnnoTteka MoXeT ObITb NCMOSIb30BaHa M3 3TOrO A3blKa



TepmuHonorua CLS

= bubnuotekn, cooTBeTCTBYOWME cneundukaumm CLS,
Ha3blBaloTCA cpeaamm (frameworks), Ho Mbl Byaem
Ha3biBaTb X CLS-6ubnnotekammu

= KOMNuNaTopbl, KOTOPble reHEPUPYIOT KOA, U3 KOTOPOro
MOXXHO NonyunTb Aoctyn K CLS-6mubnmnoTtekam, Ha3bIBatOTCS
notpebutenamu (consumers)

= KoMMuUNATopbl, KOTOPbIE ABASIOTCA NOTpebutensaMu, Ho, K
TOMY e, cnocobHbl co3aaBaTb HoBble CLS-6ubnuoteku,
Ha3bIBalOTCA pacumputensmm (extenders)



OcHoBHble npaBunia CLS

=  Cneundukaums pacnpoCTpaHSAETCS TOIbKO Ha AOCTYMHbIE
M3BHE YacCTWU 3KCMOPTUPYEMbLIX N3 BUBNMOTEKN TUMOB

"  YNaKoOBaHHbIE TUMbI-3HA4YeHn4, HEYMNpaBJ/iiEMbIE
YKa3aTtel/im U TUMM3NpoBaHHbLIE CCbIJTKU HE AOJ1XHbI
NCIOJ1b30BaATbCH

= Pernctp 6ykB B naeHTUMUKATOPAX HE MMEET 3HAYEHUS

=  MeToapbl HEe AOMKHbI UMETb NMEPEMEHHOI0O KOMIMYECTBa
NapaMeTpoB.

= [nobanbHble NOAS N METOAbLI HE NOAAEPXKMBAOTCS
cneumdurKalmnen.

=  O6beKTbl UCKIOYEHNN AOMKHbI HACEA0BATb OT
System.Exception.



