HMI + RISTORIAN: WHTEI PALIUA
[U1A ONTUMIASALAN

YACTb 3. CT0NIb30BAHIE HISTORIAN [J1A XPAHEHIA
UCTOPUYECKIX JAHHBIX OBOPY[I0BAHUA

PUYAP] KJIAPK (RICHARD CLARK)

B mepBoit 1 BTopont HacTsx ctaTbu (CER 1(61)2016 v CER 2(62)2016)) obcyxnanmnch criocobbl
TTPOCMOTPA 1 @aHA/IM3a MAlMHHBIX AIaHHbLX, & TakXe ObIN TPeyIoXKeHbl peKOMeHAALMM TI0
KOMTTTIEKCHOMY UCTIONb30BaHWI0 TIPOrPAaMMHOI0 0OEeCTIEHEHNS HeTI0BEKO-MAllIMHHOTO MHTepdeiica

W PETIO3UTOPUSA UCTOPUHECKUX TIaHHBIX. B HacTosALIieM MaTepuare pacCMaTpUBAETC TIPAKTUHECKAS
TIO71b3a OT aHaIM3a BONBLIVX AaHHBIX U OT 06PabOTKM UCTOPUHECKMX AAHHBIX, @ TAlOKe PEKOMEHIyeTCst
TTporpamMMHoe obecttedeHmne s uHTerpatm HMI m Historian.

CepBepbl HCTOPHYECKUX TaHHBIX
o6ecrneYnBaOT OTIUIHBII CIIOCO6
IJIL XpaHEHUS OTPOMHBIX 00beMOB
MAIINHHBIX JAHHBIX U IJIs JOCTyIIa
k HuM. OpHako ara uadopmanus,
6a3upyIomascs Ha MOCIeI0BaTeIb-
HOCTH BPEeMEHHBIX COOBITUI U MOy~
YeHHas! U3 KOJIeKIUU «BOIbIInx
IAHHBIX», 3a9aCTYI0 JOJDKHA Ipeobpa-
30BBIBaThCS B OpMAT, TPeOYIOIIUIICs
IUISL MCTIOIb30BAHIS OTIepaTopamu 060-

AHanuzy «OOMbLIMX JIaHHbBIX» U WX TIPOCMOTPY
TioMoraet roaxnoveHne HMI m Historian.
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PYZIOBaHUS, 3aBOJACKAME HHKeHEPaMHI
U MeHeKMeHTOM (abpHK U 3aBOJOB.
Kpymable 06beMBbI «OOJIBIINX TAHHBIX»
MOTIYT CTaTh 6omee JIOCTYIIHBIMU, €CJIN
06ecreduTs UX IPOCMOTP U aHAIHS.
OGBIYHO 9TO IeIaeTCsI ITyTeM TTOMKIIIO-
YEHUS K PEIIO3UTOPUIO HCTOPHIECKIX
IaHHBIX YeJIOBEKO-MAIIMHHOTO HHTEP-
(beﬁca, KOTOPBII 3aTe€M ITOAKIIIOYAETCS
K PyTUM IIPOrPaMMHBIM ILTaTOpMaM.
Takast cxema IT03BOJIAET IPOCMATPUBATh
¥ BBIIIOJIHATH AHAJIN3 JAHHBIX B CAMOM
unTepdeiice, B pelio3NTOPHYU XPAHEHHsT
UCTOPUYECKUX TAHHBIX M Ha IPYTUX
IIPOrpaMMHBIX IITaT(HOpPMax.

OBPABOTKA, XPAHEHHE
H BHU3VAJIN3ALIUA
HCTOPHYECKHX NAHHBIX
O6paboTKka UCTOPUIECKUX TAHHBIX
MOXKeT IIPUHUMATH PasiudHble Gop-
MBI — OT HPOCTHIX TabuI uin 6a3
IaHHBIX JIUYHBIX (ANIOB 10 HOJTHO-
(YHKIHOHAIBHBIX IPOIYKTOB B BIIE
6a3 MaHHBIX, — TaKHe IPOrPaMMBEI
JOCTYIHBI OT PAa3IHIHBIX IIPOU3-
BOZUTeNeH U pabOTAIOT Ha MHOXe-
CTBe pa3HBIX MIaT(OpM B BHIE CIle-
[UAIN3UPOBAHHBIX IPOAYKTOB 6a3
HCTOPUIECKHX JAHHBIX, CIIOCOOHBIX
3aXBaTBIBATh M XPAHHUTb /10 AECSATKOB
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BOCEMb ITPEMMVIIIECTB
HCTOPHYECKHX MAILIHNHHBIX

OAHHBIX

1. CpaBHEHME TIPOLLIBIX U TEKYLINX
PEXUMOB QYHKLIMOHUPOBAHUS
2. YNy ullIeHHbI KOHTPOJ1b
TEXHOJI0IM41eCKOro TpoLiecca

Ul

1 orepauumn

. Bonee 6bicTpoe ycTpaHeHne
HEUCTIPaBHOCTEN

. InarHoctuyeckoe obcy>XKuBaHue

. CTaTUCTUUeCKMIN aHanu3 1 OLleHKa
3¢ dexTUBHOCTI TIPOLIECCOB

. CooTBeTCTBME HOPMATUBHBIM
TpeboBaHUAM

. YIpaBJieHne MaTepuasbHo-
TEXHUYECKUMU pecypcamMu

. CBSI31 C CUCTEMON TU1aHUPOBAHUS
PecypcoB TIPeATIPUATUS
I715t GU3HEC-aHANTUTUKI

PUC. 1.
MpubopHas naxens
OM3HEC-aHaNUTUKMN,
npefocTaBnAoLan
JHOCTYN K penosutopuio
WCTOPUYECKUX [aHHBIX
Wonderware Historian

MUJUILOHOB TOYEK TAHHBIX B CEKYH-
ny. CyujecTByeT MHOTO METOJOB,
KOTOpPBIE MOTYT CAelaTh HHpoOpMa-
1IMI0, XPAHAILYIOCS B PENO3UTOPUH
XpaHEHMS UCTOPUYECKHUX NAHHBIX,
IPOCTOI B MCIOJIb30BAaHUU (B BHJE
TPEH/IOB MIK OTYETHOCTH) IIPH IIepe-
nade nHGOPMAIUY Ha BHEIITHUE [UIAT-
opMBI aHaNIK3a TAaHHBIX.

VcTopyueckue naHHble
TI0Ne3Hee, Korna 0KasbliBaloT
BIIVISTHUE Ha COBBLITUS,
TIPOVICXOMSILIIE B PEasTbHOM
BpEMEHWL.

B 60nbIINHCTBE MAILIUH OJUH UK
HECKOJbKO KOHTPOJIJIEPOB MOIKIIIO-
YeHBI K [IUTI03y IIPOrpaMMHOTo 0be-
cnevenus HMI/SCADA, npu atom
TaKOM IIII03 IeMCTBYeT KaK KOHIIEeH-
TpaTop maHHBIX. CaM nuro3 HMI/
SCADA, B cBOIO 0Yepeib, OIKIIOUeH
K PeIO3UTOPHUIO UCTOPUIECKUX TaH-
HBIX. ECHI/I TaKOM IIJIIO3 BBITIOJHEH
Ha 6ase MepPCOHATHHOTO KOMIIBIOTE-
pa, perno3nuTopuil XpaHeHHs HCTOPH-
YeCKUX JaHHBIX MOXET HaXOOUTHCA
Ha TOM ’Ke KoMmbloTepe. Ecu takoit
T3 pabotaer Ha BCTPaMBaeMBIX
nnat¢opmax, B pOJIH PEIO3UTOPHUS
XpaHeHHs] UCTOPUYECKUX TAHHBIX,
BepOsITHEE BCETO, OyIeT UCIO0Ib30-
BaTbhCs BHEILIHAS CHCTeMa Ha 6ase
IepPCOHAIBHOTO KOMIBIOTEPA, MO/~
KJTIOYeHHOTO K BCTPOEHHOII I1atdop-
Me 4Yepes JIOKaJIbHYIO ceTh Ethernet.
Bes ocTosIHHOI CBs13U ¢ 060pyA0Ba-
HHEM B 9TOM CJIy4ae MOKET BOSHHK-
HYTb HEOOXOIUMOCTD UCTIOIb30BAHMS
BCTPOEHHOM 6aspl 114 BPEMEHHOTO
XpaHeHUs] UCTOPUIECKUX TaHHBIX.
JauHbIe MOTYT OBITH BOCIIPOM3BEIE-
HBI I103Ke B 0oJblIeil oOmieir 6ase
INAaHHBIX WIM B PENO3UTOPUN XpaHe-
HUA I/ICTOpI/I‘IeCKI/IX JAaHHBIX HpI/I ero
monKJIo4YeHnH. Takoe mOCTpOeHHe

224

CHCTEMBI XapaKTepHO, HALIPUMep, IS
HedTebas.

Mnos HMI/SCADA otcblinaer
IaHHBIE O (PYHKIIMOHUPOBAHUU 060-
PymOBaHUS B PEIIO3UTOPHUI XPaHEHUS
HCTOPUYECKUX JAHHBIX IJIsI KX JOJITO-
cpounoro xpanenus. Ho ects erre
U [pyrue JaHHBIE, KOTOPbIe 0OBIIHO
(¥ IOBOJIBHO YACTO) BBOJSITCS BPyd-
HYIO, HAIIPEMep IIPUINHbI HeUCIIPaB-
HOCTH, OAPOGHBI aHAIN3, JaHHbIE
10 KOHTPOJIIO Ka9eCTBA MK Pe3ysIbTa-
ThI CTATUCTHYECKOTO KOHTPOJIS IIPOL[ec-
Ca, a TAKKe Pe3ysIbTAThl UCIIBITAHMIA.

IIm03 06paraeTcst K JAHHBIM, Xpa-
HSAIIUMCS B PEIIO3UTOPUU XPAHEHUs
HCTOPHIECKUX JAHHBIX, UISI UX IIPefi-
CTaBJICHUSI OTIEPATOPaM I HEKEHEpaM.
Penosurtopuil XpaHeHUsI HCTOPHIECKHIX
JAHHBIX B IEJIIX 6€30IaCHOCTH MOXKET
nepeaaBaTh COXpaHEHHYI0 HHPOpMa-
[[I0 BO BHEIIHNe XPAHMINIIA JaH-
HbIX. Take OH MOXET OTCHUIATD JAaH-
Hble Ha Pa3jMYHble AHATUTHIECKIE
mporpaMMHble IIaThOPMbL WIH IS
HHTE/UIEKTYaIbHOTO aHAIH3a JaHHBIX
k OEE-manesnsam (arria. OEE — overall
equipment effectiveness, o6mras
spdexTuBHOCTE 060pPyHOBAHHUS,
BKJIIOYAIOIIAst KPUTEPUH IIPOU3BOIH-
TEJIBHOCTH, JOCTYITHOCTH U Ka4ecTBa).
Yes10BeKO-MalIMHHbIEe HHTePeChl
00eCIeqnBaOT HECKOIBKO CIIOCO60B
IIPOCMOTpA TeKYIIHUX JaHHBIX 0 pado-
Te o6opynoBanus. Busyannsamus
HCTOPUIECKUX TAHHBIX B 4aCcTU (YHK-
LOHNPOBAHUSI 000PYIOBAHMS MOXKET
[IOKA3bIBATh N3MEHEHNsI, HAaKaIUIN-
BAIOIIIHECS] B TeUEHNE HOITOT0 BpeMe-
HU, U BBUIBJISATD [IAPAMETPBI, KOTOPbIe
BJIUSIIOT HA TPOU3BOAUTENIBHOCTD 060~
pyZzoBaHUSL.

HCIIOJIb3OBAHHUE
HCTOPUYECKHX NAHHBIX
H VIIPABJIEHHUE 3THMH
OAHHBIMH

AxTyanbHble TpeHbI, 06ecrednBa-
eMble 4eJTOBeKO-MaIllNHHbIM HHTep-
(eiicoM, TO3BOISIOT IJIs yCTPAHEHUS
HETIOJIA[I0K U aHAJIN3a IIPOCMATPUBATh
U CpaBHUBATh HH(DOPMALHIO, IOy~
4aeMyIo B PeaIbHOM BPeMeHH, C UCTO-
pudeckumu gaHbIME (puc. 1). Kak
y>Ke TOBOPUJIOCH, ecuu a3 HMI/
SCADA BoinonHeHn Ha 6ase mepco-
HAJIBHOTO KOMIIBIOTEPa, TO PeIIo3n-
TOPHIL UCTOPUYECKHUX JAHHBIX MOXKET
MHOTZIA HAXOAUTHCS Ha TOM JKe KOM-
IbioTepe. DTO BO3MOXKHO U C UCIIOTb-
soBanueM InduSoft Web Studio nin
InTouch Machine Edition ¢ penosu-
tropuem Wonderware Historian.
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CEMB CITOCOBOB ITPOCMOTPA 1 AHAJIN3A MAIITHHHBIX NAHHBIX
1. AHanu3 aKTyanbHbIX TEHOEHLIUM C TIOMOLIbIO Uel0BeKO-MallIMHHOI0 UHTepdeiica

2. OT4eTHOCTb TIOCPeiCTBOM YeJ10BEKO-MaLIMHHOI0 UHTepderica

3. OueHka obuien 3¢pdexTuBHOCTU 060pynoBaHus Ha OEE-aucrinesix

4. TTaHenw ¢ 6usHec-uHGOpPMaLIe U aHATIUTUKON

5. IlepexnioueHne B peXXUM BblBOZA 371EKTPOHHBIX AVHAMUYECKUX TabnuLl

6. [TepexnioueHne Ha TTPOrpaMMHOe 06ecTieHeHe Iyist aHaIN3a AaHHbIX

7. [lepexsioveHne B CUCTEMY TIAHUPOBaHUS pecypcoB Tipeamnpuatus (ERP)

PUC. 2. 4
Mcnonb3oBanue
InduSoft Web Studio
C penosuTopuem
Wonderware Historian

Ipubopuass maHenb OuaHec-
anamuruku 1 OEE-nucruten MoryT mpe-
IOCTaBJISITh OCTYII K IAHHBIM H3 PEIio-
3UTOPUS XPAHEHUS] UCTOPUIECKUX
IAQHHBIX, U B TAKOM CJTydae OH MOJKET
6bITh, B CBOIO OUepenb, CKOHUrypu-
poBaH 11151 06ecredeHnst KpUTUIEeCKU
B@)KHBIX JAHHBIX I10 OIIEPAIIMSIM TAKHM
06paszoM, 4TOOI JaHHBIC BOCIPUHU-
MaJIICh GYKBAJIBHO C IIEPBOTO B3IJISAA.
ITporpammuoe obecriederne InduSoft
Web Studio u Wonderware InTouch
Machine Edition mosxer o6cyskuBaTh
U YIIPaBJISTh MHOTMME THICSI MU TOYEK
IAHHBIX U OBITH HHTETPUPOBAHHBIM
B PEIIO3UTOPHIT NCTOPUIECKUX JAHHBIX

COFORTA oL+ XEDEIRD

16:36:51 16:37:51

Wonderware Historian (puc. 2). B cixy- DUOMEIR B {6 Duration; 09:01:00 03002015 - 163780
. X £ Label Cursor  Ave
4ae HeOOXOUMOCTH STOT PEIIOSUTOPHI || |« (] Leve
MOJKET COXPAHATh UCTOPUYECKUE JJaH- ML L
i L] Demand

Hble HEeCKOJIBKO pa3 B CeKyHy. @
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