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CTPYKTYPHO-JIOI'TYHA OPI'AHI3ALISA CEPBEPHOI'O ITPOI'PAMHOI'O
3ABE3IIEYEHHA J1JIA YIIPABJIITHHA TEXHOJOI'TYHUMHA MEPEKAMU

Pozenanymo enympiwmio cmpykmypHy peanizayito mepexcegoi cucmemu KOHMpOIO ma YNpasiints mexHoI02iy-
Humu npoyecamu, nobyoosany 3a npurnyunamu SCADA-cucmemu. Onucano npoepamHuil Mpancismop CKpunmogozo
K0Oy. 3anponoHoeano aneopumm RIOKMIOYEHHS MOOYNI6 poswupenus 015 3a0e3nedeHHs SHYYKOCHI BNPOBAONCCHHS

cucmemu y UpOOHUYMEO.

Knrwouosi cnosa: mexnonociuna mepexca, mpanciamop CKpUnmogo2o Kooy, cucmema ynpaeiiHisi.
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THE STRUCTURE AND LOGIC ORGANIZATION OF THE SERVER SOFTWARE
FOR MANAGEMENT OF TECHNOLOGICAL NETWORKS

1t is presented internal structural realization of the network monitoring system and management of the technologi-
cal processes, constructed on SCADA-system principles. It is described realization of the program compiler of a script
code and the algorithm of realization connections of modules of expansion for maintenance of flexibility of introduction

of system in manufacture is offered.

Keywords: a technological network, the compiler of a script code, a control system.
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CTPYKTYPHO-JIOITHYECKASA OPTTAHUM3AIIUA CEPBEPHOI'O ITPOI'PAMHOI'O
OBECIHEYEHMUSA U1 YIIPABJIEHUS TEXHOJIOI'MYECKUMMU CETAMUA

Paccmompena enympennss cmpykmypHas peanuzayus cemegoi CUCHeMbl KOHMPOIsl U YRPAGIEHUS MEXHOI02UYe-
ckumu npoyeccamu, nocmpoennas no npunyunam SCADA-cucmemvl. Onucan npocpammHulii MpaHcisimop cKpUnmogo-
20 kooa. [lpednooicen ancopumm nooKmoYeHUs MOOyael pacuuperus 07 obecneuenus 2uOKOCmu GHeOpeHUsl CUCTNEeMbl

8 NPOU3800CMEO.

Knrouesvle cnosa: mexnonocuueckas cemo, mMpancisimop CKpunmoeozo KO@CZ, cucmema ynpaesiaerusl.

Beryn. TexHosoriuHa wmepexxa — 1€
00’ eqHaHHS JEKIJTbKOX TEXHOJIOT1TYHHUX BY3JIB y
€IUHY CHUCTEMY JUIsi BUKOHAHHS KOHKPETHOTO
BIIaHHS, TiJ yNPaBIiHHAM  IEHTPAJIBHOTO
KOMIT I0Tepa-cepBepa. biibln y3araapHeHO — 1€
KJIIEHT-cepBepHUl BapiaHT peamizaiii SCADA-
cucremu (SCADA — Supervisory Control and
Data Acquisition). IlpuHmunu poGoTtm Takoi
MEpEexKi AeTaaTbHO ONMUCAHO B [3].

Metoro naHoi poOOTH € CTBOPEHHS MpPO-
rpaMHOTO 3a0€3MEYeHHsI CEPBEPHOI YACTHHH
JUTsl KOHTPOJIIO Ta YIPaBIIHHS TEXHOJIOTTYHUMH
mpolecaMu 3a JOMOMOTOI 3ac00iB JIOKAIbHUX
MEpPEeK.

Pe3yabTaTu 1ociaigxeHns. 3riJHO 3 BUMO-
ramu 10 SCADA-cucrem [1], TexHOIOrI4YHA
Mepeka BUpillye HacTymHi 3agadi (puc.1) [3]:

OOMIH JaHMMH 3 TEXHOJOTIYHUMHU MOIYJISIMH,

SKI ~ peaji3yloTb Ha  OCHOBI  JIOKaJbHUX
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EOM (JIEOM) abo cneriaii3oBaHUX MIKpPOKOH
TpOJIEpiB 1 MpU3HAYCHI Il Oe3mocepeaHbOTO
yIpaBIiHHA TeXHOJOTTYHUM 00’ektoM (TO)

yepe3 BianoBiaHi nmpuctpoi crpspkerHs (I10);

00poOKy TeXHOJIOTIUHOI iHpopMarlii B pe-
KHMMI peaJbHOro Yacy;

BiIoOpakeHHs 1HQopMallii Ha ekpaHi y
3pYy4Hii Ui KOpucTyBada Gpopmi;

MIATPUMKY 0a3W JaHHWX 13 TEXHOJIOTTYHOIO
iH(poOpMalli€lo B pealbHOMY Yaci;

aBapiiiHy CHTHaJI3aIil0 TP BUHUKHEHHI
HEIUTAaTHUX CHUTYalii B XOJi KOHTPOJIHOBAHOTO
MpoLecy;

TeHEpPYBaHHS 3BITIB TIPO XiJ{ TEXHOJIOTIYHO-
ro IPOLECY;

3a0be3neueHHs 3B 3Ky 13 30BHIIIHIMH TpO-
rpamamu 00poOku nmanux (CKBJ, enextponHi
Ta0JIUIli, TEKCTOBI MPOIIECOPH, TOIIO).

Kpim Toro, mporpamue 3abe3neuerns (I13)
cepBepHOi dacTuHU (puc. 1) Mae MiCTUTH MO-
IyJib OKYpHaJ TOJiN», MPU3HAYCHUH JIS Be-
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JCHHSI TPOTOKOJIB JOCTIKEHb Ta AETaIbHOTO
OMHCY BCIX MOJIN 1, 30KpeMa, HEIITaTHUX CUTY-
arfii, mo BiIOyBAIOTHCS B CHCTEMI.

TakuM 4MHOM, TEXHOJIOTIYHY MEpPEKY MO-
KHA PO3TIIAIATH SIK KIIACHYHY KJTIEHT-CEPBEPHY
cucteMy, (QYHKIIOHAIBHI OCOOJIMBOCTI  SIKOT
BU3HAYAIOTHCS CHENM]iKOI0 MpoleciB, Mo 00-
cyroByrOThCsl [3]. TeXHONOTIYHUN MOIYNb Yy
TaKkii cucTeMi BiZirpae poiib, SIK MPaBUIIO, KIIi€-
HTCBKO1 (aKTUBHO1) CTOPOHH B3a€EMOIii, TOJI 5K
cepBepHa (IIaCMBHA) CTOpPOHA IMPHU3HAYEHA MJIs
00pOOKH 3anuTIB BiJ] KJII€HTIB.

Bipobpamwenna |4 i nporpaMHe Appo 1
inopmauii i

WypHan
nogin
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[ [ 1

[nHamivko nig'eanani moayni cheremn
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Mogyne sbepiranna
pezynsTatie

Puc. 1. 3aransHa ctpykrypa cepepnoro 13

Jns abcrparyBanHst kopuctyBauiB 13 Bix
O0COOIMBOCTEM TEXHOJIOTIYHOTO TIPOlleCy Ta
NpUHIHITB (QI3UIHOI peamizaiii B3aeMOIil Mix
moayisimu [13 1 TO B manomy mporpamHOMY
3a0e3MeueHH] BBEACHO TOHSATTS «IapamMeTp.
[TapameTp — 11e MeBHA HpUBEIEHA XapaKTepuc-
TUKa p; (I3UYHOI BEIMYMHM X; JESIKOTO TEXHO-
JIOTIYHOTO TPOIECy, SIKa OMHUCYEThCS HAOOPOM
3HAaYeHb y MEBHI MOMEHTH 4Yacy t. lpu mpomy
ICHy€ OJIHO3HAYHA BIAMOBITHICTE MK MHOXH-
Hamu P—X (P={p;}, X={xi}) B Oyap-saxuii Mo-
MEHT dYacy. Takumii miaxin 3abesmnedye IMEeBHY
yHIBepcallbHICTh cTBOproBaHoro 13 i cmporrye
HOro 3acTocyBaHHS y pasl 3MiHU KOH(Iryparii
TEXHOJIOTIYHOT MEPEKI.

[Iporpamue sapo (puc. 1) siBisie coboro 1o-
€MHAHHS MOJIYJsl YIPaBIIHHSI CHCTEMOKIO Ta
MPOrPaMHOTO TpaHcasATOpa. Moay/b ynpaBiiH-
Hs TpU3HAUEHUH s 3a0e3nedeHHs 0a30BOi
(YHKIIOHATEHOCTI KepyBaHHS cuctemu. IIpo-
TpaMHU TPAHCISATOP 3aCTOCOBYETHMS JUIS -
TPUMKH peaiizaiii CKpHUNTIB KOpPHUCTyBaua Ha
crieniaiizoBaHii 1 BOyHOBaHiii B mporpamte
SIIPO CKPUNITOBIN MOBI.

TpancnsaTop QyHKLIOHAIBHO BIIMOBITA€E 3a
B3a€EMO/III0 TPHOX KOMITOHEHTIB:
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1) IDE, nmpu3Ha4yeHOTO ISl CHHTE3y 1HTer-
poBaHoro cepenoBuiia po3podku (Integrated
Development Envirentment).

2) Engine sk TOJIOBHOTO siipa TPAHCIIATOPA;

3) Debugger sik 3aco0y HaiaromKyBaHHS
ckpurnra (puc. 2).

Cam Tpancnarop moOynoBaHUNA Ha OCHOBI
KOMITOHEHTa Jvinterpreter 13 HaOOPy KOMITOHE-
HTiB JEDI. Bin peanidye npoctuil inTepmpera-
Top ckpunta. CHHTaKCHUC CKPUIITOBOI MOBU €
Pascal-moniOnum [2] 3 miaATpUMKOIO 3aco0iB
00’€KTHO-OPIEHTOBAHOTO TporpamyBaHHs (pea-
J30BaHO MIATPUMKY KJIAciB, a TaKOX MPHHIIH-
MiB MoJiMOpQi3My Ta HACITITyBaHHS).

Debugger

IDE — ‘ Engine ‘_

It deiice Al 3
nporpamMoo

Puc. 2. Crpykrypa TpaHciasTopa

3aragom aaropuTM poOOTH 1HTEpIpeTaTopa
MOJKHA 3alHUCaTH TaK:

1) iHTepmpeTatop 3YUTYE€ HACTYIMHHH Yy
CIIUCKY MTPOTPaMU OTIEPaTOP;

2) maHWi omepaTrop MEPEeBIpSAEThCS HA Ha-
SIBHICTh TTOMIJIOK. Y BHUIIAJKy HAsSBHOCTI TIOMH-
KM, a00 HEBIJIOMOTO OIepaTropa TeHEePYEThCS
BUHATKOBa cutyauis (Exception) ta mpunuHs-
€THCSI BAKOHAHHSI CKPUIITA;

3) AKII0 omepaTop BipHUHM — iHTEpHpETaToOp
HaMaraeThCcsi BUKOHATH Moro. Ko x B mpoiie-
Cl BUKOHAHHS BUHHUKA€E JIOTIYHA TMOMMIKA (JIi-
JIEHHS Ha HYyJdb, 3HAXO/KEHHs Jorapudpma
BiJl’EMHOTO YHUCIJIa TOIIO), TO T€HEPYEThCS BU-
HATKOBA CHUTYyallisl 1 BAKOHAHHS CKPHWIITA Tepe-
pUBaETHCS. B IHIINX BUMAIKaX 3YUTYETHCS Ha-
CTYIIHUM OINeparTop;

4) SKIO B CKPHIITI HEMA€E OLIbIIE OmepaTo-
piB, TO, 3pO3yMLJIO, IO IHTEPIIPETATOP 3aKIHUYE
CBOIO pOOOTY.

3aranpHa CTpPYKTypa TpaHcisTopa (puc. 3)
pearizoBaHa y BUIIAII HAOOpY OKPEeMHUX MOIY-
JiB.

JvInterpreterProgram — KOMIOHEHT 3 010-
miotexku JEDI, sxuii 6e3mocepeHbo BiAMOBIIAE
3a poboTy TpaHcisTopa. Bin peamizye nuiie
BUKOHAHHS CKPUIITA, TPOTE HE MICTUTH 3aCO0IB
JUIS HAJarO/KyBaHHS KOy, a TaKoX HE Mae
BJIACHOTO CEPEIOBHUIIA PO3POOKHU (TEKCT CKPHII-
Ta MepenaeTbes K Halip psaakiB tumy 7.Strings).
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FormDesigner — KOMIIOHEHT CHCTEMH,
SKWW 3a0e3nedye QyHKIIOHATBHICTh AU3aiiHepa
dopm (puc. 4). Ilogibno no nuzaitnepa Delphi,
3a0e3nevye cTaHAapTHI TrpadivyHi KOMIOHEHTH
(monsi BBOAY, HANKUCHU, KHOMKH), @ TaKOX CIie-
nudiyHI KOMIOHEHTH, SIKI MOTPIOHI A yIpas-
JHHS Ta KOHTPOJIIO TEXHOJIOTIYHUMU Mpoleca-
MU (PI3HOTO POy aHAJIOTOBI BOJBTMETPH, JIUH-
JILHUKH, CAMOITHCIII, TOIIO).

Debugger — KOMIIOHEHT, KUK 3a0e3medye
MO>KJIMBICTh HAJaroJKyBaHHs Koay. Bin 3abes-
Mevyye MOXKJIUBICTh BCTAHOBJIEHHS TOYOK 3YMH-
Hy BUKOHaHHA ckpunra (BreakPoint), siki 1aroTh
3MOTy BIJICIIIIKOBYBAaTH CTaH 3MiHHHUX Y MpOIIe-
Cl BUKOHAHHS, a TaKOX pealli3ye MOKIJIHBICTh
MOKPOKOBOTO BUKOHAHHS Konmy. Takoxk daHuit
KOMITOHEHT YMOXIJIUBIIIOE OTpUMa JOCTYM [0
BCIX 3MIHHHX, SIKI OyJIM ONHCaHI B CKPHIITI KO-
pUCTyBaya I 9ac HOro BUKOHAHHSI.

Codelnside — KOMIIOHEHT, TpHU3HAYECHUU
JUIs  peamizaiii BUIUIMBAIOYUX TiKA30K, IO
BUILJIMBAIOTH 1/l 4aCc HAMHCAHHS TEKCTY CKpPHUII-
Ta KopUcTyBaueM (puc. 5). /lae 3Mory yHUKHYTH
0araTbOX CHHTAaKCMYHHUX TIOMMJIOK, a TaKOX
3a0e3neyye MPUCKOPUTH TPOIEC HAMUCAHHS
KOTy.

VCL peanizoBaHo y BUTJIsiAl 610:110TeKH Bi-
3yaJbHUX KOMIIOHEHTIB, pO3p00JIeHO Ha OCHOBI
a”asoriunoi 6i6miorexu cepenosuma Delphi. B
JTAHOMY KOMIIOHEHTI MPOTPaMHO peai30BaHO
BCl Bi3yaJIbH1 Ta HEBi3yallbHI KOMIIOHEHTH JaHO1
CHUCTEMH, sKI CHHTE30BaHO Ha BOYIOBaHIN
ckpuntoBiii MoBi. CtpykrypHo VCL € cknan-
HOIO iepapxiero O HIX 100 K1aciB, B OCHOBI
SIKUX JISKUTH Kiacc 70bject.

Buxopucranas Pascal-moaibnoi ckpunro-
BOI MOBU J03BOJIMJIO 0€3 3HAYHUX BTPAT BUKO-
pucratu 6iomioreky VCL nmna cepemoBuina
Delphi (mana 0i0nioTeka pPO3MOBCIOIKYETHCS
0e3IIaTHO 1 3 BIIKPUTHM BHXIJIHUM KOJIOM).
KopucrtyBau cam Moke CTBOpIOBaTH BJAcHI
KOMIIOHEHTH 1 JoaaBaTh iX 10 i€l O10I10TEKH.
Takox BoHa MICTHTh (PyHKUIT /Ui 3a0e3meueH-
HS JOCTYNy /0 CaMmoOi CHUCTEMH, 30Kpema Jyis
peaiizarii mapameTpiB, OTPUMaHHS iX 3HAYEHb,
omucy ix B3aeMoii Tomo. Moaymni AuHaAMIdHO-
ro MiIKII0YeHHs (plug-in — TUB. HUXKYE) TaKOXK
MOXXYTb JIOJIaBaTH CBOi BiacH1 QyHKIII1, MOIYTi,
KJIacu 10 AaHoi Oibmioreku. Hampuknanm, mo-
TyJb MAKTIoYeHHs Ta pobotn 3 COM—miopTom
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peanizye QyHKIIT 1isi OOMIHY JaHWUMH 3 TIOCIi-
JIOBHUM IIOPTOM BBOJ1y-BHBO/LY.

OcHOBHE 3aBaHHS MPH PO3poOIl JAaHOTO
MPOTpaMHOTO 3a0e3MeUeHHs — peajizalis Horo
YHIBEpCAJIbHOCTI, 3a0€3MEeYeHHS MOXKJIMBOCTI
MaKCHMaJbHOTO PO3UIMPEHHsI 00jacTeil BIpoO-
Ba>KCHHS JaHOI CUCTEMHU.

FormDesig | IDE p Codelnsid
fer e
Debug VCL
Ivinterpret
etProgram

Puc. 3. 3aranbpHa CTpyKTypa TpaHCIsTOpa

R
BRLE O

et Tk

Eutartt e
g | s
e

Puc. 4. [Ipuxnax BUKOpUCTaHHS AU3aiiHEpa
dbopm FormDesigner

e e
aclea

?

Puc. 5. IIpuknan BUKOPUCTaHHS
Codelnside — koMIIOHEHTa

Jns  3a0e3nedyeHHss THYYKOCTI CHUCTEMHU
BIPOBAKEHO IMATPUMKY MOAYJIIB TUHAMIYHO-
ro migkitoueHHs (plug-in). OcoOIUBICTIO TaHUX
MOMYJIIB € MOXKJIUBICTh MIJKJIIOYCHHS iX (PyHK-
IIIOHAJTBHOCTI B PEXHMI peanpHOro 4acy o0e3
MEePEKOMITUIALIT CHUCTeMH B mutomy. KoskHuit
JUHAMIYHANA MOIyNb — 1€ 0101Ii0TeKa NUHaMIY-
Horo migkmoueHHs DLL (Dynamic Load Li-
brary), M0 BHKOHY€e 3aJaHui HaOip (QyHKIIH.
Ockinbku mporpaMHe 3abe3nedyeHHs 1noodynoBa-
HE Ha TMPUHIUNAX 00’ €KTHO—OPIEHTOBAHOTO
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nporpamyBaHHs [2], To 000B’A3KOBOIO YMOBOIO
B3a€EMOJII1 JMHAMIYHOTO MOJYJISI Ta CEPBEPHOTO
MPOTPaMHOTO 3a0e3MEUYCeHHs € peaji3allis MeB-
HOTO Ha0opy iHTEepdEHCIB MEPEIKEBOTO JOCTYITY
1o TO (puc. 6).

TP
s

Pevawmetsr
—
IParemneteralitore

ﬁokgm'aes

Moaym 1

CepepHe

113 1 i

TnTepdec MiEMO VLI BIac Mol

Puc. 6. IliakmroueHHsT AUHAMIYHUX MOJTYJIIB

3acTocoBaHMiI MOAYIBHUH MiAXIJ A0 peati-
3aIlii CUCTEMH HaJa€ TaKl IepeBary:

THy4KicTb cuctemu. [Ipu BrpoBamkeHi cu-
CTEMHU TOTPIOHO PO3pOOUTH JUIIE HEOOX1THHI
MOJyJib, 110 peali3ye MEeBHY YHIKaJbHY 0OCO0-
JUBICTH HOBOT'O 33JaHOT0 TEXHOJIOTTYHOTO MPO-
necy,

3MCHIIICHHS TEPMIHIB BIPOBAHKCHHS 3a-
B/ISIKM TIOBTOPHOMY BHKOPHUCTaHHIO B3KE€ PO3pO-
OJICHHX MOJYIIB;

€KOHOMISl amapaTHuUX pecypciB (Momymi,
(YHKIIOHATIBHICTD SIKUX HE TOTpiOHA B JTaHUU
MOMEHT, HE 3aBaHTaXyl0Tbca B O3Y).

Ve po3pobieHo HeoOXiaqHUN Hallp aUHA-
MIYHHUX MOJYJIB, SIKI peani3yloTh B3aEMOMIIO 3
nopramu BBoay—BuBoAy (COM, LPT), obmin
JaHUMHU MIDXK CEPBEPOM Ta KIIIEHTAMH B JIOKAJIb-
HIi KOMIT'IOTEpPHIA Mepexi 3a MPOTOKOJIOM
TCP, monynb 30epexeHHs pe3ynbTaTiB y (aii,
a TaKkoXX MOJyJb, 110 3a0e3neyye TOCTyN M0
cepBepa  LUIAXOM  BUKopuctanHsi  WEB-
texHousorii (http—poTtokon).

BucHoBku. Onucana B po0OTi CTPyKTypa
CEpPBEPHOr0 MPOTPAMHOT0 3a0e3MedeHHs s
KOHTPOJIIO Ta YHPABIiHHS TEXHOJOTIYHUMH
mporecaMu  3a0e3rnedye BHCOKI IMMOKa3HUKH
THYYKOCTI B IPOLIeCi BCTAHOBJICHHS, HalIHHOC-
Ti, @ TAKOX YHIBEPCAIHHOCTI 3aBISKH BHKOPH-
CTaHHIO MOJYJIBHOI CTPYKTYpH, 3aCTOCYBAHHS
BOYZIOBaHOI CKPHUIITOBOI MOBH Ta MOXJIHUBOCTI
BUKOPUCTAHHS ICHYIOUHX JIOKATbHUX MEPEXK K
3ac001B KOMYHIKaIIii.
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