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Pucynok 1. O600uieHHas cxema o00HOI CUCTEMBI paclio3HaBaHUsI PeUYH
peHHOro BBIYUCIICHUS HETpEPBIBHOT'O BEUBJICT-
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POHE3aBUCUMBIC TTPU3HAKHN 3aKJIaJIbIBAIOTCS B 010K npo-
BCPKU THUIIOTE3 B BHUJAC COOTBCTCTBYIOIIUX IIPCACKA3bI-
BaCMbIM (I)OHeMaM AJITOPUTMOB  aHAJIM3a YaCTOTHO-

BPEMEHHOM KapTUHBI CUTHana X ( ) IIpencka-
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3aHUE OCYILECTBIISIETCSI HA OCHOBE BBIYHMCIICHHS BEKTOPA
BeposiTHOCTEH (oHEeM (COCTOSHMI CHCTEMbl) Ha Iuare

k+1 , B COOTBETCTBUU C Teopueil MapKOBCKHUX IIpoIiec-
coB. [Ipu 3TOM cHauaJia BEIOUPAETCS] COCTOSIHUE C MAKCH-
MaJIbHOM BEpOATHOCThIO. Ecim oHO He moarBepxaaeTcs,
TO Jajiee B MOPSAAKE YOBIBAaHHMS BEPOSTHOCTH. YacTOTHO
BpPEMEHHOW aHaJH3 MPU STOM BBIMOJTHIETCS I TeX Mac-
mTad0B W CMEIIEHUH IPeoOpa3oBaHUs 10 BPEMEHH, BEI-
YHCICHUH 110 KOTOPHIM eIle He IPOBOIWINCH. Takmm
o0pa3oM, oOpaTHas cBs3b OT OJOKa MpencKa3aHus U pac-
M03HABaHUs Ha OJIOK YaCTOTHO-BPEMEHHOTO aHaju3a Io-
3BOJISIET COKPATUTh BBIYMCIUTENbHbIE 3aTpaThl HA HEMpe-
PBIBHOE BEHBIIET-IIPEOOpA30OBAHKE.

DKCHEepUMEHTBI C BEUBIET-MOPTPETAMU MHOXKECTBA
JIUKTOPOB BBISBHJIM CYIIECTBEHHO - 3HAUUMBIE JUKTOPO-
HEe3aBUCHMBIC Tpu3HaKu (GoHEeM pycckoil peun. Ompene-
JICHBI MUHHMAaJbHBIE MHOKECTBA MAacIITaboB W CMeIle-
HUIl TpeoOpa3oBaHUs O BPEMEHH HEOOXOIMMEIC IS
MTOWCKA JaHHBIX MPU3HAKOB B YaCTOTHO-BPEMEHHOH Kap-
THHE CHUTHaJa. BBIABICHA 3aBUCHMOCTPH MONIOKEHHS (op-
MaHTHBIX YacTOT W TepHOAa 3JIEMEHTApHBIX IOBTOPSIO-
IIUXCS 9acTell BOKAIM30BAHHBIX (POHEM OT YACTOTHI OC-
HOBHOTO TOHA. lIpeqioxkeH aJropuTM oIpeaeaeHus yac-
TOTHl OCHOBHOT'O TOHa W OMNpeAeNIeHUS BOKAJIM30BaHHO-
CTH/HEBOKAIM30BAHHOCTH y4YacTKa PEYEeBOTO CHUTHAIa Ha
OCHOBE HEIMPEPBHIBHOTO BEUBIET-MpeoOpa3oBaHUsl C MH-
HUMHU3alMed MHOXKEeCTBa MaciiTaboB M CMELIEHUH mpe-
oOpaszoBaHms 10 BpeMeHH. Pa3paboTaH airoput™M ycKo-

npeoOpa3oBanus Ha ocHoBe BI1D.
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Multi-version programming (MVP) or N-version
programming (NVP) concept was first introduced by Al-
gidras Avizhenis in 1977. The main idea of MVP is that
several versions of the same algorithm are used simulta-
neously to deal with the same system tasks. Than the al-
gorithms’ results are analyzed, and the one, which best
meets the system objectives at the current situation, is
selected. The selection is carried out according to the in-
ner logics of the system, thus the system reliability is in-
creased. MVP can be used in dealing with a large number
of various tasks in complex systems. It is obvious that the
building of such systems requires a general concept and a
general approach to the development of algorithms, which
execute separate tasks. Component-oriented programming
methodology perfectly meets these requirements.

Component-oriented programming has been intro-
duced relatively recently. According to this methodology
software is built from ready components similarly to the
way a building is built of blocks by construction workers.
Component-oriented software development implies add-
ing components to the project during the design time. At
this time the components are adjusted. Components do
offer any user interface neither to a programmer nor to an
end user, so special wizards and designers of an integrated
development system have to be used to do this. The first
component-oriented development environment was cre-
ated by Microsoft at the very beginning of their life. Later
many other development environments based on the same
principles were created. So by the end of 20™ century the
majority of development environment manufacturers had
introduced the support for component-oriented program-
ming in their products.

At present, the most advanced component model is
offered by Microsoft in their .NET platform.

Component, as Microsoft perceive it, is binary code
and data, joined together in an alienable form and able to
be used later in the development of software systems.
Alienability implies the possibility to use a component
without any additional knowledge about it. In practice, it
means that a component has to contain all the necessary
information about itself. Component also must have a
public interface to allow executing the code inside itself.
Alienability also means that a component instance can be
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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:
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for multi-version execution of program modules” Vestnik
NII SUVPT: proceedings collection; Krasnoyarsk: NII
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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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