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created dynamically and it is not necessary to use any
compilers and interpreter.

In other words, a component is a class, which pro-
vides information about itself (metainformation) and
which instances can be created dynamically without any
static information about itself.

Almost every class in .NET meets these require-
ments: metainformation is created for any class member,
any class instance can be created dynamically and all
classes can be put into assemblies (one or more executa-
ble modules), which can be distributed independently.
However, it is not true that any class in .NET is a compo-
nent. The reason is that .NET has a special class Conpo-
nent. Any class which must interact with the development
environment must be derived from Component class.

NET remoting enables to build widely distributed
applications easily, whether application components are
all on one computer or spread out across the entire world.
You can build client applications that use objects in other
processes on the same computer or on any other computer
that is reachable over its network. .NET remoting also is
used to communicate with other application domains in
the same process.

NET remoting provides an abstract approach to in-
terprocess communication that separates the object from a
specific client or server application domain and from a
specific mechanism of communication. As a result, it is
flexible and easily customizable. One communication
protocol can be replaced with another, or one serialization
format with another without recompiling the client or the
server. In addition, the remoting system assumes no par-
ticular application model. Connection can be established
from a Web application, a console application, a Win-
dows Service — from almost anything you want to use.
Remoting servers can also be any type of application do-
main. Any application can host remoting objects and pro-
vide its services to any client on its computer or network.

Basing on the foregoing description of the .NET
component model basic concepts, it can be inferred that
NET components have the following advantages over the
components, which are based on other concepts and tech-
nologies:

Ability to integrate a component into any devel-
opment environment, which supports appropriate Micro-
soft standards;

Ability to create and distribute components by
third-party developers;

Ability to create components in any language
and development environment, which supports appropri-
ate Microsoft standards.

Consequently, it is obvious to choose .NET compo-
nent technology for the development of multi-version
components.

Sources:

1. Vladislav Chistyakov “.NET — classes, compo-
nents and controls” RSDN Magazine Ne3 2003.

2. A.V. Kotenok “Development of the environment
for multi-version execution of program modules” Vestnik
NII SUVPT: proceedings collection; Krasnoyarsk: NII
SUVPT. — 2003 Nel4. — p. 13-21.

3ABUCHUMOCTbD NIPU3HAKOB B 3AJAYAX
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PaccmoTtpeHsbl BOIpoOCH omnpezeiaeHus GpyHKIUU 3a-
BUCHUMOCTH MHOTOMEPHOTO IPU3HAKOBOTO NMPOCTPAHCTBA
NP pelleHnH 3a1a4 knaccupukanuu. BeoauTes nonstue
STAJIOHHOT'O COCTOSHUS IIPU3HAKa, B KOTOPOM OH He MOJ-
JlaeTcs BIMSHUIO IpYTUX mpu3HakoB. IIpemnaraercs mpo-
nexypa onpenesieHus (GpyHKINU 3aBUCHMOCTH NPHU3HAKOB,
HUMEIOIIUX YTAIIOHHOE COCTOSHUE.

B 3amagax MHOrOMepHOH KiaccupUKau 0OBEKTOB
MIPU3HAKOBOE MPOCTPAHCTBO MOXKET OBITh JOCTATOYHO
CJIOKHBIM IS €T0 MCIONB30BaHUs 0€3 IpeBapUTEIbHON
00paboTku. Takast CIIOXHOCTb, KaK IPaBHIIO, 00YCIIOBIIE-
Ha TeM, 4TO IpPHU3HAKK M3MEPEHBI B PA3HBIX IIKaIax,
YacTh MPU3HAKOB HEMH(OPMATHBHA WM NPU3HAKU 3aBH-

CHUMBI, T.€. IJISl IPU3HAKOB ( X;5Xs ey X, xj) CYIIECTBY-

eT QyHKuus f , Takas 4To:

—_ A
X = (XXX, ) F X5, ity
J= 1,....M - 1, rne M — pa3mepHOCTb HPHU3HAKOBOTO

MIPOCTPAHCTBA.

3amada kmaccU(UKaLUK eme Oosiee YCIoXKHUTCS, ec-
JIM TIPEZIIOJIOKHTH, YTO YacTh MPU3HAKOB XapaKTepU3yeT-
Cs1 3TAJIOHHBIM COCTOSIHHEM, B KOTOPOM OHH YCJIOBHO HE
BIHMSIIOT JpYr Ha japyra. To ecTh CyIIECTBYeT HOpOr

BIIMSIHUS TPYIIIBI IIPU3HAKOB (xl,xz,...,x j) Ha TIpH-

3HaK X, TaKoi, dTO f(x1 , X, ,,,.,x./.) =(, npuuem
NpHU3HAKK (xl,xz,...,xj) MOTYT NPUHHMATh 3HAYEHHUE

oranyHoe ot Null.
Takum 00pasom, KakiIblii NpPH3HAK OOBEKTa, 3aBH-
CAIIHI OT APYTUX TPU3HAKOB, HMEET MATPHILY COCTOSHHUI

Fo :(xio7 io"ximax)’rﬂe X;

io 9TaJIOHHOEC COCTOs-

HUC (MI/IHI/IMEUILHOG 3Ha‘ICHI/Ie), ONpeaALiIIeMOC OTCYTCT-

BUEM BIMSIHMS HAa IPU3HAK JPYTUX IIPU3HAKOB; f; -

(I)yHKL[I/Iﬂ 3aBUCUMOCTH TIPU3HAKA, X MaKCHUMaJb-

rmax
HOE 3HaYCHME MPHU3HAKa, KOTOPOE MOXKHO JOCTUYb ITyTeM
U3MEHEeHUs JPYrux Mpu3HakoB. Ilpudem B 3TaoHHOM
COCTOSIHUU MPU3HAK MOXKET MPUHUMATh CKOJIBKO YTOJIHO
pa3HbIX 3HaueHHH. PYHKIHUA 3aBHCHMOCTH MOXET OBITh
moiy4yeHa aByMms cmocobammu: 1. 3amaHa sKcmepTHO; 2.
IMonyuena ¢ moMoOIIBIO anmapara MaTeMaTHYECKOH cTa-
THUCTUKH HA OCHOBE PANa HAOIIOICHHUH.
B oastoM cmywae npu3HaKoBoe

MIPOCTPAHCTBO
X :{xl,xz,...,xM

COCTOMT HX TpeX MOAIpPO-
* — * * *
CTPaHCTB: X n— {Xl ,xz,...,xh} - MOJIIPOCTPAHCTBO

APYTHX
* — * * *
Xg - {xh+l,xh+2,...,xg} - TOAIPOCTPAHCTBO IIPU-

IIPU3HAKOB, HE3daBHUCUMBIX  OT IIPU3HAKOB;

3HAKOB, 3aBUCHUMBIX OT APYTHX, HC UMCIOIINUX 2TAJIOHHOTO
COCTOSIHMSI B KOTOPOM OHH YCJIOBHO HEC 3aBUCAT OT ApPY-
TuX IIPU3HAKOB WM HE OKaA3bIBAIOT BJIMSAHHSA HaA APYIruc
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Xy}

CTBO IIPU3HAKOB, 3aBUCUMBIX OT APYIruX, UMCHOMINX 3Ta-
JIOHHOC COCTOSIHMC B KOTOPOM OHHM YCJIOBHO HC 3aBUCAT
OT ApYrux IMPU3HAKOB WM HE OKAa3bIBAIOT BJIWAHUA Ha

IPU3HAKH; X TO/INPOCTPaH-

{xgﬂ b g+2 >

apyrue npusnaku, tie A+ g +q =M , M — pasmep-

HOCTb IIPU3HAKOBOT'0 MIPOCTPAHCTBA.

Torna mojsHOe MPU3HAKOBOE MPOCTPAHCTBO ONpene-
nsiercsi  OOBEMHEHHWEM  CBOMX  HOAINPOCTPAHCTB:
X=X,EX EX,

@OyHKOMS 3aBHCUMOCTH, B OOLIEM cCilydae, MOXKET
OBITh IIOCTPOCHA Ha OCHOBE MHOXXECTBEHHOH perpeccui.
OpHaKko XapakTep 3aBHCHUMOCTH B KaXJOM KOHKPETHOM
cily4ae JIOJDKEH OIPENelsiTbCs MCXOns M3 crenuduku
3a7a4H.

PaccmoTpuM ciaydail TMHEIHON perpeccuu.

1. TlommpocTpaHCTBO MNPHU3HAKOB, 3aBUCUMBIX OT
JIPYTUX, HE IMEIOINX 3TAIOHHOTO COCTOSIHUS, B KOTOPOM
OHHM YCIIOBHO HE 3aBUCST OT JAPYTHX NPU3HAKOB WJIM HE
OKa3bIBAIOT BIMSHUS HA IPYTUe MPU3HAKH.

@OyHKIWSA, ONMCHIBAMOMAs 3aBHCHMOCTh IIPH3HAKa
b3 * *
X; or nabopa NPU3HAKOB (xh+1,xh+l,..,xg)smrna-

JIUT CIETYIOUTNM 00pa3oM:

Jns onpeneneHus mapamMeTpoB YpaBHEHHSI MHOXKe-
CTBEHHOIl perpeccuu nepeieM K ypaBHEHHIO Perpeccun
B CTaH/IapTH3UPOBAaHHOM MacIiTade:

t.=b,*t. +b,*t. +.+b_ *7..2
i Xh+1 xh+2 g Xg
rne tx, at * a---:t * , CTaHJAPTU30BAHHBIC TIEPEMEH-
i7 Xpa Xg
X - X %
s Xy = Xh+l
mpe: [, = ———=f, . = h1 =t
! S Xh+1 S .
i Xp+1
rae X; - cpelHee 3HaueHWe TpHU3HaKa, S . - cpejHe-

KBaJAPATUYCCKOC OTKJIOHCHHUE, IJIsSI KOTOPBIX CPEAHEC 3HA-

deHue paBHO Hymto: [y, =1 . = 0,a cpemHee KBaJpa-

Xp+1
THYECKOE OTKJIOHEHHE paBHO eIMHUILIE:
S, =S o= 1: b - crangaprusuposaunsie k03(pdu-
! h+1
[UEHTHL

OrneHuTh MapaMeTpsl CTaHJAPTU3UPOBAHHOTO ypaB-
HEHMs PErpecCUd MOXHO C MOMOIIBI0 METOJa HauMEHb-
mmx kBaaparoB (HMK). Ilpu ero mpuMeHeHHH CTpOUTCS
cUCTeMa HOpPMaNbHBIX YPaBHEHUI BUA:

X, Zatby, * X by, ¥ X, t..+b, *x; (1)
/
e, =01+by*r +03%r, +..+bg*r 4,
- % %k %
J T, = by *r, tby+b3*r, +..+b, Tty (3)
Ty = o, t r,, t ry ..ot
i, by 1 b, L, b3 Lt b, .

rJie 7 — TMHEeWHbIe K03()(HUIMEHTHI MapHOH KOPPESIHH.
Cuctema ypaBHEHHH peIIaeTcsi C IOMOIIBIO METOJa

OIpe/IeITE-
Db
2 geres b = —, rne

Db
JIeH: bl T g D

—_ 1 —_
=—, b2 =
D - OIIPE/ICTUTENIb CUCTEMBI, Dbl , Db2 seres Db g

YaCTHBIC ONPEACIUTEIIN, IMOJIYyYa€MbIC IIYTEM 3aMCHbI
COOTBETCTBYIOLICTO CTOH6H3 MaTpulbl ONPEACTIUTESA
CHCTEMBI JJAHHBIMH JIEBOM YaCTU CUCTEMEI.

Db,

1 rlzll rl3!1 I rlgll
D _ rlzll 1 ]/'l}lz ot rlglz (4)
T oy T, 1

BoruncieHHbie TAKUM 00pa3oM KO3 PHUIUEHTHI per-
peccun b1 R b2 geues b g MOYKHO CPAaBHUTB JIDYT C JIPYToM

U ONpENeNIUTh CTENeHb BIMSHHS OT/AEIBHBIX MPU3HAKOB
Ha 3aBUCHUMBII I1apameTp.

[anee nepexo/ OT ypaBHEHUs B CTaHJIapTH3UPOBAH-
HOM Maciitabe K ypaBHEHHIO B HaTypaJbHOM Maclitabe
OCYIIECTBIISIETCS MYTEM BBIYMCICHUS Kod(duImeHToB

bl 5 b2 geues b o T10 cienyrouied popmyore.

S
b,=b,—~.()
S .

Xj

e Y =X;; ] =h+1,..,g.
[lapamMeTp a ONpEJENseTCs UCXOMs U3 CIIEIYHONIErO
COOTHOIIEHHUS:

* * *
=y - * _ * - p %
a=%; = by ¥ Xy = Dy ¥ Xy - - by ¥,

2. HOHHpOCTpaHCTBO IIPU3HAKOB, 3aBUCHUMBLIX OT
APYTUX, UMCOMINX 3TaJIOHHOC COCTOSAHHUE B KOTOPOM OHU
YCJIOBHO HE€ 3aBUCAT OT APYTHUX IPHU3HAKOB HWJIM HEC OKa-
3bIBAIOT BJIMSAAHUS Ha APYIrUC NMPU3HAKHU.

(I)yHK].[I/Iﬂ OIUChIBAKOIIAasA 3aBUCUMOCTL IIPpHU3HAKA
*

%
X; or Habopa MPU3HAKOB (xg+1,xg+l,..,xq) BBITJIA-

JIUT, KaK U B MPEIbIAYLIEM Cilydae, ¢ HEKOTOPBIMH JI0-
MOJIHEHHUSIMU:

- % %
xi =at bg+1 1 + bg+2

_ * 1 *
rz[ebj—OecnnijC]ijj OeCHI/IXj>q-

J

+..+b *x
, tetb, *x,
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. *
s ] =8 + 1,...,q; qj' IOPOT BJIMSHUS NPHU3HAKA Xj

Ha Mpu3HaK X;.

Pemienue nuHEHHOro ypaBHEHUS MHOXECTBEHHOM
perpeccuy MPOUCXOANT AHAIOTUYHBIM CIIOCOOOM, MyTeM
mpeoOpa3oBaHsl €ro K CTaHAapTU3WPOBAHHOMY BHIY,
MIPUMEHEHUIO METOJIa HaWMEHBINX KBAJIPaTOB W TIOCIIE-
IYIOIMM HaxOXKACHHEM KO3((QHUIIMEHTOB HOPMAaIBHOTO
YpaBHEHUS.

Takum 00pazoM, HCIONIB3Ys] METOJ CTaHAAPTU3UPO-
BaHHBIX YpPaBHEHHII MHOXECTBEHHOW pPErpeccMd MOXKHO
BBIOpATh ONTUMAJILHBIN BaPUAHT (PAKTOPOB, BKIFOUCHHBIX
B MOJIEJIb, TIOCKOJIBKY (DaKTOPBI ¢ HAUMEHBIITUM 3HAYCHU-

€M bi HUMCIOT HAMMCHBIIIYIO CTCIICHb BJIMSAHUSA Ha 3aBU-

CUMBII MapaMeTp U MOTYT OBITh UCKIIFOUEHBI.
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ABTOHOMHBIE CUCTEMbI
Pomanosckuit M.B.
Cubupckuii 20cyoapcmeenHbitl
AIPOKOCMUYECKUTL YHUBEPCUMEM

AHHOTAIMA

B craTthe npennokeH anropuT™ B3aMMOJEICTBHS aB-
TOHOMHBIX UHTEJUIEKTYaJbHBIX CHUCTEM, ONHCAH pa3pado-
TaHHBII BApHAHT CUHXPOHHOTO B3aMMOJIEIICTBUS CUCTEM,
BBEJICHA MepapXus B3aUMOAEUCTBHS aBTOHOMHBIX CHC-
TEM.

Beeaenue

B Hacrosimee BpeMst Bce OoutbIiee pacripoCTpaHEHUE
MOJTy4aroT aBTOHOMHBIE cucTeMbl. OHH yHpaBIsioT pado-
TOH, KaKuX JMOO MEXaHW3MOB, NPHOOPOB, U T.I., HE TO-
nmydast nH(GOpManuio Al cBOEro (DyHKIIMOHUPOBAHUS OT
yenoBeka. OHH, KaK IPaBHUiIo, 00JIaIal0T HEKOTOPOH CHC-
TEMOH NPUHATHA pelleHuid. I B 3aBUCUMOCTH OT CUTya-
LM, MOTYT BbIpaOaThIBaTh KaKHe-TMOO OTBETHBIE peak-
LMY, HaIIpaBJICHHbIE Ha €€ UCIIPaBJICHUE.

3TO NMpUBOAUT K HpoOJieMe B3aMMOJCHUCTBHS STHX
CHUCTEM HE TOJIBKO C 4eJIOBEKOM, HO M HENOCPEJCTBEHHO
MexXay HuMHU. Takum o0pa3oM, BO3HHKAET cephe3Has 3a-
Jtada o0ecTieueHNsI TAKOTO B3aUMO/ICHCTBYSL.

B3aumopeiicTBHe aBTOHOMHBIX cucTeM. (puc. 1)

CymectByer obnacte AeWcTBHE cuctem, (mmp) R.
CymiecTByeT 001acTh B3aMMOJCHCTBHA, (007IaCTh BHIH-
MocTH) W. B obmacti B3auMOJIEHCTBUS KaXKIOH CUCTEMBI
MOTYT HaXOIWThCS APYTHE CHUCTEMBI, C KOTOPBIMH OHA
oOMeHuBaeTcst H(popMaLUeH.

B oOnactu aeiictBuil QyHKIMOHHPYET HAOOP aBTO-
HOMHBIX cucTeM S. Y KaXJI0¥ CUCTEMBI UMeEETCsl Habop
napameTrpoB E. Kaxknpas cuctema mpencrtaBieHa B BUAE
Habopa omuckiBaomMX GYHKIMH f, 1 nHpOpMALUK O Te-
KYyILIEM COCTOSIHUH k.

Cuctembl MOTyT OBITh Kak aKTUBHBIMH S,, TaK U
MIACCUBHBIMH Sp.

AKTHBHBIE CHCTEMbI MOTYT WHHIIHMPOBATh JEHCTBHS
10 OTHOIICHMIO K cebe, i apyruM cuctemam. I[laccus-
HBIE CHCTEMBI HE MOTYT WHHIMUPOBATH JEHCTBUS, U
(OPMHUPYIOT TOJIBKO OTBETHBIE PEAKIIUH.

R
O

O O

Pucynok 1. O6yacts neifcTBrii 1 00J1aCTh B3aUMOJICHCTBHSI.

B cBoro ouepenb aKTUBHBIE CHUCTEMBI MOTYT OBITh
JIPYKECTBEHHBIMU S, wm HepyxecTBeHHBIMH S,°. B
OOBIYHBIX YCIOBHSIX, HEAPY)KECTBEHHBIX aBTOHOMHBIX
CHCTEM HET, T.K. BCE€ OHU PabOTAIOT ISl JOCTHIKEHHS OfI-
HOW 1enu (uesnei) u He MPOTUBOJIEHCTBYIOT paboTe Ipy-
TAX CHCTEM B O00JacCTH IeWCTBHi. B 0oJiee CIIOXKHBIX
KOH(MJIMKTHBIX YCIOBHSX (MJIM YCJIOBHUSIX MIPBI, COPEBHO-
BaHUIl), korja paboTa aBTOHOMHBIX CHCTEM B 00JIacTH
JIEHCTBUS 3aKIIIOYAETCSl B MPOTHUBOJAEHCTBUM paboTe He-

JAPYKECTBECHHLIX CUCTEM H606XOL[I/IMO pa3aeiATh UX U1
pasrpaHHYeHusl pachpocTpaHeHuss uHpopManuu. Kon-
(GuMKTHBIE U ele Ooiee CIOXKHBIC CHUTYalldd OrpaHHye-
HUSI TIOJTydaeMoi MH(GOPMAIMK B 3aBHCUMOCTH OT CTEIe-
HHU JOBEpHs B paMKax 3TOW CTaTbM paccMaTpUBaTh HE
Oymem.

IIpouecc B3aUMOJEUCTBUS CUCTEM MOXKET IIPOUCXO-
JIUTh B CUHXPOHHOM M ACHUHXPOHHOM pexumax. B cumn-
XPOHHOM PEKHME MO0YEPETHO MPOUCXOJAT aKThl OOMEHa
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