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AHHOTANIUA
JlanHast paboTa OMHUCKHIBACT CTPYKTYPY HMPHIOKEHUH UCIIOIB3YEMBIX JJII aBTOMATH3UPOBAHHOTO
VOpPaBIEHUS TEXHOJIOTUYECKUM TIPOIECCOM, a TaKKe METOJOJIOTHH pPa3paboTKU MPHIOKEHUN s

yupaBJICHUA SHCPICTHICCKUMU CUCTCMaMU
Peanu3arus pa3zaeneHa Ha 3 4acTH.

B HepBOﬁ JaCTu OacTCA OIPCACIICHUC HpeHMCTHOﬁ o0lacT a Takxke HAaCTCA OIPCACIICHUC

noHsaTust ACY TII u BeiiBUraeMbie K Heli TpeOOBaHUS.

Bo BTOpOM 4YacTu HaeTcs CPaBHUTENBHBIM AHAJIN3 TEXHOJIOTMH KOTOpBIE B MPOLECCE aHAIU3a
nokasanu cels Haubosiee MOAXOAANIMMHU JUIS CO3JaHUS OTKA30yCTOWYMBBIX, BBICOKOHATPY>KEHHBIX

CHCTEM.

Taxoxke BO BTOpOil yacTH ngaeTcsi Oonee MOApPOOHOE OMMCAHME M BO3MOXKHOCTH TEXHOJOTHM

KOTOpbIE Ka)KyTcsl HanOoJiee MOAXOAAIMMHE IS LIeJIeH IPOEKTa.
B 3 rnaBe maHbl npuMepHl pean3ali U BAPUAHTHI BO3MOKHON apXUTEKTYPBHI.

TpeTbst 4YacTh COJEPKHUT B ceOc BapuaHThl CO3JaHMs PACIPENEICHHBIX CHCTEM, OIMCaHHE
croco0oB o0ecreueHus: OTKa30yCTOMYMBOCTU 0a3bl JAHHBIX, OpraHu3alMs OM3HEC JIOTUKH CEPBEpOB,
NPUHIUIIBI  CO3JaHMS MHTepdeiicoB U crnocoObl pa3BepThIBAHUS MPUIOKEHUN HCIONb3YIOMINUX

OITMCAHHBIC TCXHOJIOTUH.

B pabore He ynenseTcss BHUMaHUE MPOrPAMMHUPOBAHUIO KOHTPOJUIEPOB HEOOXOAMMBIX JUIS
pabotel cucteMbl. OCHOBHOW yIOp CHAEaH Ha CETEBOE B3aUMOJCUCTBHE M oOecledeHne

0TKa30yCTOWYHMBOCTH B paMKaX B3aUMOJICHCTBHS CEPBEPOB YHEPTOCUCTEM MEKTy COOOIA.



Rezumat

Aceasta lucrare descrie metodologii pentru dezvoltarea aplicatiilor pentru managementul
sistemelor energetice

Implementarea este Tmpartitd in 3 parti.

In primul capitol, este datd definitia domeniului, precum si definirea conceptului de sistem
automat de control al procesul tehnologic si cerintele prezentate pentru acesta.

A doua parte ofera o analiza comparativa a tehnologiilor care, in procesul de analiza, s-au

dovedit a fi cele mai potrivite pentru crearea de sisteme tolerante la erori,.

De asemenea, in al doilea capitol, este prezentatd o descriere mai detaliata a tehnologiilor care
par a fi cele mai potrivite pentru scopurile proiectului.

Capitolul 3 descrie exemple de implementare si posibile tipuri de arhitecturd aplicatii.

A treia parte contine metodologii pentru crearea sistemelor distribuite, o descriere a metodelor
de asigurare a tolerantei la erorile bazei de date, organizarea logicii de afaceri a serverului, principii
pentru crearea interfetelor si modalitati de implementare a aplicatiilorutilizand aceasta abordare.

Lucrarea nu acordd atentie programarii controlerelor necesare functionarii sistemului.
Principalul accent se pune pe interactiunearetelei si asigurarea tolerantei la erori in cadrul interactiunii

ntre serverele sistemelor energetice.



Abstract

This paper describes methodologies for developing applications for energy systems
management. The implementation is divided into 3 parts.

In the first part, the definition of the subject area is given, as well as the definition of the
concept of automated process control and the requirements put forward for it.

The second part provides a comparative analysis of the technologies that in the process of
analysis proved to be the most suitable for creating fault-tolerant, high-load systems.

Also in the second part, a more detailed description of technologies and capabilities that seem
most suitable for the purposes of the projectare given.

Chapter 3 provides implementation examples and possible architecture options.

The third part contains options for creating distributed systems, and the descriptions of ways to

ensure database fault tolerance, the organization of server business logic, work principles of interfaces

and ways to deploy applications using these approaches.

The work does not pay attention to the programming of the controllers necessary for the
operation of the system. The main emphasis is placed on network interaction and ensuring fault

tolerance in the framework of the servers interaction of the power system with each other.
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BBBEJIEHUE

CnoxHo cebe mNpeACTaBUTh JKU3Hb YEJIOBEKa B COBPEMEHHOM Mupe  0e3
UCIOJIb30BAHUS KAKUX-TMOO YCTPOMCTB, MUTAEMBIX OT 3JIeKTpHueckoil cetu. KommuecTBo
TUIIOB TMOJOOHBIX YCTPOWCTB, KOTOpPbIE OOJIETYAIOT YENOBEKY >KH3Hb YBEIUYHBACTCS C
KaXJbIM TOJOM, KaK M KOJMYECTBO JKHUTENEW 3eMiu. Takxke eCTh NMPOMBIIIIEHHOCTh, B

KOTOpPOM pa3BUBAETCSI aBTOMATU3ALUS

[TorpebHOCT yenoBeYecTBa B SIEKTPUUYECTBE pacTeT KakIblid rof. CregoBaTenbHO,
BO3PACTAET U HArpy3Ka Ha CUCTEMY 3JIeKTpocHaOkeHus. [Ipy 3TOM Hemb3s A0MyCcKaTh 4TOObI

Ka4y€CTBO JJICKTPOIHCPIruu magaio

PazButue oSHepreTMku s YJOBJIETBOPEHHUS IOTPEOHOCTEH  HaceleHus B
JJIEKTPUUYECTBE UAET B HECKOJIBKUX HANPABICHUAX - MOCTPOCHUE HOBBIX JIEKTPOCTAHIIHM,
COBEPIICHCTBOBAHUE METOMOB I(P(PEKTHBHOTO HCIOIB30BAHUSA PECYPCOB M IPOU3BOJICTBA
9NEKTPOIHEPTUH U pa3BUTHE HOBBIX, Oonee 3(PGEKTUBHBIX BUJOB  IOJyYEHUS

AJIEKTPOIHEPTUU

[TocTpoeHMEe HOBBIX AJIEKTPOCTAHIINN, XOTh U HEOOXOAUMO, COMPSHKEHO ¢ OOIBITUMU
TPYAHOCTSAMH B CTPOUTEIBCTBE U MOKET HETATUBHO CKAa3bIBATHCS HA OKPYIKAIOLIEH Cpee.

Hosbie Buabl 1160 moka eme mMano 3(pQeKTUBHbI, MO0 HAXOIATCS €lle B CTaIUU
WCCIICIOBAaHUNA W pa3pabOTKH, IMOAITOMY COBEPIIEHCTBOBAHHE METOJOB W TEXHOJOTUH
ABIIICTCSI OJHHUM M3 CaMbIX HPUOPUTETHBIX, TAK KAaK HE Ba)XXHO CKOJIBKO HOBBIX

9JEKTPOCTAHLIUN OyIE€T MOCTPOCHO, €CII OHU UCIIONB3YIOTCS HE3PPEKTUBHO.

OgauM W3 BUJOB ONTHMHU3AUMU IPOU3BOJCTBA BJIEKTPOIHEPIUM  SBISIETCS
00BeIMHEHNE JIEKTPOCTAHIIUM B DHEPrOCUCTEMbL. TakoW MOIX0] MO3BOJSET UCIOIb30BAThH

3JIEKTPOCTAHLIMM B Pa3HbIX peXUMax paboThl, a TaKXKe MPUXOAUTH APYT APyry Ha MOMOUIb
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€Clin BAPYr OJUH H3 YYACTHHUKOB OSHCEPrOCUCTCMbI HC CIIPABIIKICTCA C obecrieueHueM

JJIEKTPOIHEPTUH.

Lenpto naHHOM pabOTHl ABISIETCS AHAINW3 CIIOCOOOB  CO3/aHUS  CHCTEMBI
aBTOMATHYECKOW JUCIeTYepU3allid DSHEProCUCTEeM, a TakKe CIocoObl obecreueHus
MaKCUMaJbHOW HaJEKHOCTH HUX paboThl, YTO B TEOPUU TOMOXKET YIPABISITH HEPrO
cucteMoii 3¢ eKTHUBHEH, CHHU3UT CTOUMOCTH DJJCKTPOIHEPTHMH, a TaKKe IOBBICUT

0e3011aCHOCTD OKCILIyaTallu SHECProCUuCTEM.
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