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Taoaunua 1. Homep y3na rpada cOOTBETCTBYIOT COCTOSTHHSIM y371a KJIAcTepa, a AyTH — NEHCTBHSIM

JeiicTrBue Onucanue
<0, 1> OxuiaHue B ouepeau
<1, 2> [Tosnyuenus nansbix ¢ YV
<2, 4> BrlnosiHEHUE BBIYMCIIEHNH, 3aBEPIIMBIINXCS YCIEXOM
<4, 5> Bo3sBpar naHHbIX
<2, 3> OmnOKa B X0/€ BBITTOJHEHNS BEIYUCICHUHA
<3, 1> YcrpaneHue c00s WM TIEPEHOC 3a/1a4X Ha JPYTOH y3el

Jns kaxngoro AedcTBus ykaxkeM (DyHKIHIO pactpe-
JICTICHNS] BPEMEHH BBITIOJHEHHS  BEPOSITHOCTD BBITIOJIHE-
HUSI IEpexXoa.

[IpoBenst oneHKy mapaMeTpoB MPUMEHHUTENBHO K 3a-
Jlade TIepeMHOKEHHS IBYX OOJIBIINX MaTPHIL JUIsl KIlacTe-
pa, OPraHU30BaHHOTO B KJacce OOIIEero JI0CTyna YHUBEp-
cureTa (Tae BpeMs HeNpepbIBHON paboThI y3/1a B CPEeHEM
OBUTIO MPHUHATO OKOJIO 12 YacoB), MOJIYYHUM CIICAYIOIINE
pe3yIbTATHL:

1. Ilpu ycnoBUM JOCTAaTOYHOCTH JOCTYIHBIX pe-
CypCOB, BO3MOXHOCTH YMEPEHHOTO pacHapajleIHBaHUs
33724 ¥ HEOONbIIOro (COMOCTABUMOTO CO BpPEMEHEM
JIOCTYITHOCTH y3JIOB) BPEMEHHM BBIUMCIICHUS KaXIOH WH3
moj3aad Ha Yy3Jie, HCIOJIb30BaHHWE MOIOOHBIX CHCTEM
BITOJTHE OTPaBJaHo.

2. Pa3Huna B cTOXacTUYECKOW M NE€TEPMUHUPOBAH-
HOM OLIEHKaX BPEMEHM BBIUUCIICHUN YMEHBIIAETCS C
YMEHBIIIEHUEM BPEMEHH, HEOOXOAMMOro Ui BBINOJIHE-
HUSI KOHKPETHOM 3aJjauu Ha KaXX/I0M U3 y3JI0B.

3. Jlns mapanienbHON apXHUTEKTYphl CYIECTBYET
MakcuMyM kodddunrenta 3(p(HeKTHBHOCTH HCIOIb30Ba-
HUS Y37I0B, a JUI MOCJEIOBATENbHOH ellle U MaKCUMyM
KO3 HIIEHTa YCKOPEHUS.
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OCHOBHASI ITPOBJIEMA CO3JIAHU S
CUCTEMBI PACIIO3HABAHMSI PEUA
HE3ABUCHUMO OT IUKTOPA
Koros B.B., Kucenes A.H.

Oco0oe MecTo B MEPCIEKTHBHBIX METOJIaX BBOJA
KOMaH/I M TEKCTa MO IpaBy 3aHMMAIOT CHCTEMbI aBTOMa-
THUYECKOT0 pacno3HaBaHus peun. Hanboiiee pa3BuThie U3
HUX CIIOCOOHBI Pacrio3HaBaTh CIMTHYIO pedb Ha JIOCTa-
TOYHO OouibiioM ciioBape. OIHAKO JUIS MOJYYEHUs TpH-
eMJIEMOI TOYHOCTH PAcIiO3HaBaHUsSI BCE MOAOOHBIE CHUC-
TEMbI TPEOYIOT OT MOJIB30BATEIIS BBHIIOIHEHHS CIIOKHOTO
U JUINTENFHOTO 3Tana o0y4eHHs Ha KOHKPETHOTO IMKTO-
pa, 9TO SIBISIETCS] MOIIHBIM CAEPKHBAIOIINM (pakTOpoM B
UX MPUMEHEHHWH. YCHENIHOE BOCIPHUATHE W MOHMMaHHE
peUH 4eIOBEKOM HE3aBHCHMO OT TOBOPSIIETO, MO3BOJISET
NPEAINOJIOKNUTh CYIIECTBOBAaHHE IPU3HAKOB PEUYEBBIX
KOHCTPYKIMI HE 3aBUCSIIMX OT JUKTOpA, HO MPHUCYIIMX
JIAHHOMY SI3bIKY B LiesIoM. HaxokIeHue u npuMeHeHHe
MOJIOOHBIX MPU3HAKOB ITO3BOJIUT OTKA3aThCsl OT O0y4YEeHUS
Ha JUKTOpA.

OcHOBHOW Npo6sIeMO CO3AaHUSI CUCTEM PAaCIO3Ha-
BaHMS PEYM HE3aBHCHMO OT JUKTOpa SBISAETCA IPUMEHE-
HHUE CTaHAAPTHBIX METOJIOB CTATUCTUYECKOTO MOJEINPO-
BaHMA (TAaKMX KaK CKPBIThle MapKOBCKHME MOJENTH WIH
HCKYCCTBEHHBIE HEHPOHHBIE CETH), B KOTOPBHIX HapaMeT-
PBI 3aBUCAT OT KOHKDPETHBIX DPEYEBBIX CHUTHAJIOB, W Kak
CJIEZICTBHE XapAaKTEPUCTUK PEYH, NPHUCYIIUX KaKIOMY
KOHKPETHOMY JIMKTODY.

Jnst paspbiBa MoJOOHOW CBSI3W TpeyIaraeTcst Moje-
JIUPOBAaTh pedb HE KaK CIIy4alHbI CUTHAIL, a KaK Clydai-
HYIO TIOCJIE/IOBAaTEIILHOCTh HEACIUMBIX EIUHHI] Peud —
(oHeM (He curHaioB (hoHeM, a JOHEM Kak SI3BIKOBOIl a0-
CTPAKTHOH €IMHHIBI), @ UX KIACCH(UKAIMIO IPOBOJUTH
Ha OCHOBE COOTBETCTBYIOIIMX JHKTOPOHE3aBHCHUMBIX
MIPU3HAKOB, IPUCYIINX KOHKPETHOMY SI3BIKY, a HE JUKTO-
py B otaensHOCTH. Monens rubpunHas. CroxacTiudeckas
YacTh NPEJCTABICHA SIBHOM MapKOBCKOI MOZAENBIO IHC-
KPETHOH B IIPOCTPAaHCTBE COCTOSHHH M BO BPEMEHH H
NPUMEHSIeTCsl JUIl TpeJcKa3aHus Tporecca cMeHbl (o-
HeM. JleTepMUHMpOBaHHAs 4acTh IMPEACTaBIEHa MHOXe-
CTBaMHU ONTUMAJBHBIX MapaMeTPOB YaCTOTHO - BPEMEH-
HOTO aHaJlu3a, HEOOXOAMMBIMH JJIsl TTOUCKA JMKTOPOHE-
3aBUCHMBIX NPHU3HAKOB IpEICKa3aHHOH (oHEMBI B peye-
BOM CHTHajle, 1 MHOXECTBAMHU CYIIECTBEHHO-3HAUNMBIX
HE 3aBUCSIIMX OT JUKTOpa IMPHU3HAKOB, OIPENENIIeMbIX
9KCTIEPUMEHTAIIBHO TIPH CO3IaHMH CHCTEMbI PACIO3HaBa-
HUSI PEUH.

B kaudecTBe MeTO/MA YAaCTOTHO-BPEMEHHOTO aHAIM3a
IIpeAaraeTcst MCIOIb30BaTh HENPEPHIBHOE BEHBIIET-
npeobOpa3oBanne Mopie, kak HamboJjiee THOKUA HHCTPY-
MEHT 4aCTOTHO-BPEMEHHOI'0 aHajM3a U3 MMEIOLIUXCS Ha
ceroHsaHNI neHb. O0oOIIeHHas cxeMa 10100HOH cuc-
TEMBI Pacrio3HaBaHUs peyM IpuBeeHa Ha puc. 1.
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Pucynok 1. O600uieHHas cxema o00HOI CUCTEMBI paclio3HaBaHUsI PeUYH
peHHOro BBIYUCIICHUS HETpEPBIBHOT'O BEUBJICT-

T'ne x(t ) — aHAJIOTOBBIM 3JIEKTPUYECKUN CHUTHAII;

1n
X — ouM(ppPOBaHHbIH AUCKPETHBIH CUrHai; X m — CHI-

HAJI TIOCJIe TIPeIBapUTENEHON 00padOTKU (PIITBTpAIH OT

ITYMOB, BEIpaBHUBAHUS YHEPTHN); S’ k+1 — poHema mpen-
CKa3aHHAasi CTOXaCTUYECKON 4acTbio MoAenu S 4 s T 4

k+1 k+1
— COOTBETCTBEHHO MHOYKECTBO aHAJM3MPYEMbIX MacIlITa-
0OB U CMEIICHUI 110 BPEMEHH; HEOOXOJUMBIX JJIsl [TOUCKA

IIPU3HAKOB HpCHCKaSaHHOﬁ (I)OHCMH; X S T -
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pe3ynbTaT BelBieT-aHalM3a Ha 3aJlaHHBIX MacluTadax U
CMEIICHUAX 10 BpeMeHu, D H gﬁ |X S T
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— peIIeHHe OTHOCUTENBHO THUIOTE3bl O HAJINYHHU B CUTHA-
ne IIpeICKa3aHHON (oHeMEI npu YCIIOBUH

X (Sg Ty ); S w+1 — pacniosHanHas Qonema. Jlukro-
k+1 k+1

POHE3aBUCUMBIC TTPU3HAKHN 3aKJIaJIbIBAIOTCS B 010K npo-
BCPKU THUIIOTE3 B BHUJAC COOTBCTCTBYIOIIUX IIPCACKA3bI-
BaCMbIM (I)OHeMaM AJITOPUTMOB  aHAJIM3a YaCTOTHO-

BPEMEHHOM KapTUHBI CUTHana X ( ) IIpencka-

S, LTy
ykﬂ, g’kﬂ
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.

USING .NET COMPONENTS IN THE
DEVELOPMENT OF FAULT-TOLERANCE
SOFTWARE
Maymistov D.S.

Siberian State Aerospace University named
after academician M.F. Reshetnev

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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