NMPOIrPAMMHOE OBECIEYEHME

METAAAYPTUS

ABTOMAaTU3auUuA
UH(OPMALMOHHOr0 CONPOBOXKACHUA
NPOKATHOro CTaHa

tOpwuit Bonobyes

OnucaH onbIT NPOEKTUPOBAHUA aBTOMaTM3Mp0BaHHOVI CUCTEMBI VIHq)OpMaLI,MOHHOFO CONpPOBOXAEHUA
TEXHONOTNYECKNX NpoLeccoB NPOKATHOIO CTaHa MM3.

BeeAeHue

ABTOMATHU3UPOBAH-
Hasl cUCcTeEMa HUHQOP-
MaIlMOHHOI'O COIIPO-
BOX/CHUSA CTaHa (B
HNPWXKUBIIEHC a66pe-
Buatype — AUMC) 6pu1a
BHE/IDEHA HAa MEJIKO-
COPTHOM IIPOKATHOM
craHe MoJIaBCKOT'O
METAJUTyPIUYECKOr'O
3aBO/Ia 60s€Ee JIECATU
JIET HA3a/1, IPAKTHUYEC-
KH C MOMEHTA €TI0 ITyC-
Ka. [ITepBOHAYIIbHO OHA ObLIA PEATTN30Ba-
Ha Ha KTC JIMYC C UCHOJIb30BAHUEM
OOBIYHBIX OBITOBBIX TEJIEBU30POB U CAMO-
JIEJIBHBIX KJIABUATYP B KAYECTBE OIIEPATOP-
CKHX CTaHIIUH, 32TEM PA3BUBAJIACH U IIpeE-
TEPIIEBAJIA U3MEHEHUS BCJIEACTBUE IIO-
TAIHBIX PEKOHCTPYKIUM CTAHA WU IIe-
PEOCHAIIECHUS BBIYHUCIUTEIBHBIX CPEICTB.
W 710 TaKO¥ CTENIEHN OHA «/IOPA3BUBAIACH>,
YTO CYUIECTBYIOUYI0O BEPCHUIO CUCTEMBI
POAHUT CO CBOMMU KOPHSIMU JIMIIb HAU-
MeHOBaHue. M 110 CyTH, U IO TEXHUYECKOM
PpEIN3aLNY €€ MOXXKHO Ha3BATb CAMOCTOSI-
TEJIBHBIM IPOJAYKTOM, CO3JAHHBIM «C Hy-
JIsf1», 1 OTPOJly €M 9yTh 60JI€€ JIBYX JIET.

TIpoKaTHbI# cTaH

Ha3HauyeHne AUC

Ha pwuc. 1 mpeacrasnena cxeMa TEXHO-
JIOTUYECKOM JIMHUU COPTOIPOKATHOI'O
cra"a. COGCTBEHHO CTaH COCTOUT U3 IO-
CJIEAOBATENIBHOCTH I1AP BAJIKOB (KJIETEN),

KOTOPBIE OOKUMAIOT MPOXOSIIYIO MEXKIY
HHUMH 3arOTOBKY JJO HY?KHOI'O Ipopuiist. ¥V
HAC BHEJPCHA JABYXHUTOYHAS MPOKATKA
(BIIEPBBIE B MUPOBOU IIPAKTUKE, KCTATH),
IIpHU KOTOPOH 4Yepe3 KIETU CTAHA IIPOXO-
JIAT OJHOBPEMEHHO JIBE 3arOTOBKM. JI0 OI1-
PENENIEHHON KIETH OHHM HUIyT 60K O GOK
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(IO TaK HA3BIBAEMBIM JIEBOM U NPABOU
HHUTKAM), 4 3aT€EM PA3BETBIIAIOTCA: JIEBAS
W/IET TIPSIMUKOM B 30HY Ot1ieku COPTA,
I7I€ PA3PE3AETCs HA IPYTKU, KOTOPBIE CBSI-
3BIBAIOTCSL B IAKETBI U B3BCIIUBAIOTCS, d
npasasg — Ha BJIOK, nocie KoToporo mno-
JIY4a€TCsl TOTOBBIH IIPOKAT B BUJE OYHTOB
KAaTaHKU — (OY€Hb TOJICTOMN <IIPOBOJIOKN>,
J1a TIPOCTAT MEHA NPOKATYHKN). [IprmMens-
IOTCSI PEXKUMBI ITPOKAT4, IIPHU KOTOPBIX 3a-
TOTOBKHU C OOEUX HUTOK (HO YK€ HE OJJHO-
BPEMEHHO) MOCTYNAIOT JIM6O HA COPT, JIU-
60 Ha 6sI0K. BripoueM, BCEX HIOAHCOB HE
acgeleisenisinny

IIpexae 9em IonacTb B CTaH, 3aIOTOBKA
HAI'PEBAIOTCs O HYKHOM TEMIIEPATYDHI B
OJJHOI U3 JIBYyX HATPEBATE/IbHbIX 1edei. [e-
YU UMEIOT MAra3uHHYIO OPIAHU3ALMIO K
BMEIAIOT nopsaaka 100 3aroTOBOK KaXKAasL.
Kaxxgas 3aroToBKa nepes 3arpy3KOou B IIEYb
B3BEIIUBACTCS, 3aTEM, IIEPEMENIAACH B IIE-
YU, HATPEBAETCS, JOXOUT /IO OKHA BbIJIAUH,
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Puc. 1. Cxema TeXHONOTUYECKOW IMHUM COPTONPOKATHOro CTaHa
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NPOrPAMMHOE OBECMEYEHHE

| KoHTponnepbl ynpaBnexus mexaHu3amamu ctaHa Siemens S7 |

< Cetb SINEC H1 ¢¢¢

>
l V3en 06paboTKu AaHHbIX V3en 6a3bl faHHbIX
NpaitBep
> basa
AAHHbIX

Npu6opei NipaitBep
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Cetb ONX A\ A
-€ >
I v
ACY Tennosas Cbem Npoexre!
Harpesa Mogenb AVCKDETHBIX | MuguKaumsa WNHpnkauus RTWin
CUrHANOB | ua'1aéno Ha
3aroToBOK neuu Seeon TepMHHaRbI
OTAeNKU Onepatopckue
CcTaHuuM
| JMCKpETHBIE CUrHaNbI | [ Ta6no | |Oneparopcue cranumn(repmunans)|

Puc. 2. KomnoHeHTbl 1 B3aumocBasmn cuctembl AUC

a BBINII, IEPEMEIIAETCS MO TAK Ha3bIBaE-

MOMY IEPEJAIOIIEMY YCTPOUCTBY U Ha-

MPABJISIETCA B CTAH HA TY WIK UHYIO HUTKY.
Bot 310 BCe, HaYMHAA C B3BCIIMBAHIA 34~

TOTOBKU IIEPEJ 3aIPY3KOH B HAIPEBATEIIb-

HYIO TI€Yb 1 KOHYAsI B3BEIIHBAHHUEM T'OTOBO-

ro nakera (6yHTa), u BXoauT B cpepy AVIC.
AVIC BBIIONHSCT TPU OCHOBHBIC (DYHKIIHH.

1.0nepaTuBHO OTOOPAXKAET HA JICCATKE
PaboYMX MECT TEKYIEE COCTOTHUE TEX-
HOJIOTMYECKOT'O IPOIECCA. DTO HE TOJIb-
KO CO3/Ia€T OIPEJEICHHBIH KOMMPOPT
JUIL OTIEPATOPOB CTAaHA, HO M IIOMOTAET
U36EXATh CAMOTO CTPAITHOTO 6paka B
pabore — CMEUIMBAHUA IUIABOK (Tap-
THI 3aTOTOBOK, BBIIUIABJIEHHBIX B Pa3-
HOE BpEMs, UMEIOUINUX PA3HbIE CBOMCTBA
MeTta/uia). Ha npakTuke BO u3bexaHue
3TOTO JIENAIOT TEXHOIOTHYECKUE TTay3bl
MEXKy IUIaBKAMU. YCTONMYHBAS paboTa
AVIC nO3BOJIAET CYyHIECTBEHHO CHIKATH
NPOTSLKEHHOCTD 3TUX I1AY3.

2.TlepeaeT ONEpPaTUBHBIE JAHHBIE ABTO-
HOMHBIM cuctemaM ACY Harpesa 3aro-
TOBOK M TeIIOBOH MOZENU Harpesa-
TEJIbHBIX II€YEH.

3. OCyIIECTBIIACT ABTOMATUYCCKUN CO0p U
XPAHEHHE PAa3/JIUYHBIX yYETHBIX Mapa-
METPOB, HAUNHAsI C U3HOCA 0O60PYA0Ba-
HHS ¥ KOHYAs1 IAHHBIMU O TTPOU3BO/ICT-
BE, 4 TAKKE O6ECIIEYNBAET UX IIPOCMOTP
U CTATUCTHUYECKYIO OOPAOOTKY.

AnnapartHble CPeACTBa

AVC OTCNEXHBAET KAKIAYIO 34T'OTOBKY
«[IOUMEHHO». U ecnn «(paMminnio» (PEKBU-
3UTBI IVIABKK) 32/1A€T OIEPATOP Ha 3arPy3-
Ke, TO «<UMsl» (IIOPAJKOBBIA HOMED) U BCs
OCTaJIbHAsA UCTOPHS 3aTOTOBKH CTPOUTCS

Ha JaHHBIX KOHTPOJIJICPOB YIIPABICHUS
MEXAaHHU3MAMHU U I/ISMCpI/ITCJ'IbeIX HpI/I60-
POB. A TOCKOJIbKY ITPOLIECCHI Ha CTAHE JI0-
BOJIBHO 6bICprIC U, KaK CJIEACTBHE, IIOTOK
CUTHAJIOB UHTEHCUBEH, TJIABHOI 3260TOM

Pa3pensemas
namaTb
MERAV

Paspgensemasn
namaTb
w711

JpaiBep

MERAV a_merav

NpaitBep
w711

Mpuem
AaHHbIx H1

NpaitBep
PCL-722

JipaiiBep
Tabno

Tepmunansi

METAJUIYPTUA

npu pa3paboTke AMIC 6bU1a U OCTAETCA HE
CTOJIBKO NIIN(POBKA JITOPUTMOB O6pa-
OOTKU JAHHBIX, CKOJIbKO ITOBBIIIEHUE YC-
TONYHUBOCTH CHUCTEMBI, UCKIIOUCHHUC IIO-
TEPb CUTHAJIOB N YIYYHICHUC UHBIX «TAK-
THUKO-TEXHUYECKUX XAPAKTEPHUCTHUK>, 4 B
ITOM JIeJI€ MEJIOYEH HET.

B nHacrosimee Bpems AVIC peann3oBaHa B
onepanoHHON cucreme QNX (4To yxe
CaMO TIO Ce6E 3aKPBIBAET MHOXKECTBO IPO-
6s1em). AIC uMeeT BBIXO/ HAa TEXHOJIOTU-
4eCKyIO ceThb Sinec-H1, OTKyza noctynaior
JIAHHBIE C KOHTPOJUIEPOB YIIPABIEHUA ME-
XaHU3MaMHU cTaHa Siemens cepuu S7-400.
JIpyruMu MCTOYHUKAMU MEPBUYHBIX JJAH-
HBIX ABJIAIOTCA npubopel 711 (uHTEN-
JIEKTYaJIbHBII MHOT'OKaHAIbHBINA ALIIT) u
MERAV (CbEM ITOKA3aHUA BECOB), CBA3AH-
Hele yepe3 MPIIC (TOKOBadg IETIA) C UH-
TEJUIEKTYAJbHBIM MyJsTUNIOpTOM Intelli-
con-Flex8, a Taxke HEKOTOPOE KOJINUECT-
BO JJMCKPETHBIX CUTHAJIOB, IPUHUMACMBIX
uepes wiary PCLD-782B. B kayecTBe 6a3bl
JAHHBIX JJOJITOBPEMEHHOI'O XPAHEHUS UH-
¢opmanuu BeiOpaHa Sybase SQL Any-
where. Bce 3TO XO3SMCTBO KPYTHUTCS Ha
OOBIYHBIX JIN6O HPOMBIIMIIEHHBIX KOM-
npioTepax Pentium. OnepaTopcKue CTaH-
LMW NOJPA3JCIAIOTCA HA ABA TUIIA: TC JXKC

AreHt
coo6ueHun

JpaiBep
oyepepe

ApMUHMUCT-
patop 6a3bi

Pa3penaemasn
namAaTb
cepBuca
AUC

basa
AaHHbIX

a_tmp_rsv
Tennosas
moaenb

a_tmp_send neveit

HA3HAYEHWE MOAVIIEU CEPBUCA AUC

ais TonoBHoOM Moaynb

a_rval CuuTbIBaHMe AaHHbIX U3 Bba3bl BankoB

a_sql 3anucb AaHHbIX BO BXOAHYIO OYepefb areHTa coobuenui ana basol
a_tmp_rcv | CepBep-nonyuyarenb ans TennoBoil MOAenU neuu
a_tmp_send ;| CepBep-oTnpaButens ana Tennosoi moaenu neyn
a_ind ®$opmupoBaHue PeKBU3UTOB 0TOGpaKeHUs

a_dat 06paboTka curHanoB KoHTponnepoe H1 u PCL-722
a_nsi CumntbiBane HCU u3 basbl

a_put_ti Nepepaya paHHbIX Ana Tabno

a_merav 06pa6oTka nokasaHuit npuéopos MERAV

a_711 06pa6oTka nokasaHuii npubopos 711

Puc. 3. KomnoHeHTbl CepBuca AUC
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NPOrPAMMHOE OBECMEYEHWNE
METAINYPTUA

Npumep 1. Onucanue AaHHbIx AnA obecneyeHus nepepaun CepBUC-KANEHT

/* HoMepa m ¢rarmu kKaHajuoB */
#define CHAN_TIME O
#define F_CHAN_TIME
#define CHAN_DAT 1
#define F_CHAN_DAT

struct COMMON_ATS {
/* Matpuiia obmeHa
CHANS - Koam4yecTBO KaHAaJIOB
CLIENTS -
char matrix[CHANS] [CLIENTS] ;
/* IaHHBE KaHaJloB */
struct chan_TIME ({
char time[10];
char date[20];
char num_br;
} chan_time;
struct chan_DAT {
char status[100];
} chan_dat;
}i

/* CrtpykTypa Oydepa obmena CepBUC- JNMEeHT */

struct bsend {
struct d_head { /* 3aromoBox */
short type;
short subtype;
short client;
long maska;
long flags;
} head;
char

}i

Pentium ¢ 21-110AMOBBIMH MOHUTOPAMU
MPOMBIIIJIEHHOT'O HCIIOJTHEHMS, TPEHA-
3HAYCHHBIC JJIs1 PA6OTHl B IPpaUUeCKOM
pexuMme, U pabodmue CTaHuuu AWS-825
¢dupmel Advantech, paboTaomue B PEeXU-
Me TepMuHana. [Id BU3yaaU3aLUHd HC-
IOJIB3YETCA I'pPadUUeCcKud HUHTEPdENC
Photon microGUI, a Taxke HWHCTPYMEH-
TaJIbHAS CPEIA 11 aBTOMATU3MPOBAHHOTO
POEKTUPOBAHUA CUCTEM KOHTPOJIA U YII-
pasienusa RTWin.

Ha puc. 2 oTo6pakeHbl OCHOBHBIE KOM-
IIOHEHTHI U B3aMMOCBA3U cucreMbl AMC.
KOHEYHO e, CXeMa HE OTPAKAET YETKUX
rpanun, AMC, na ux u He cymecrsyer. Ha-
HIPpUMEP, CYUTATD JIU APANBEP ChEMA ITOKA-
3aHu npubopa MERAV gerumem AKWC
TOJIBKO HAa TOM OCHOBAHUM, YTO HHUKTO 60-
Jlee HE IIOJb3yeTCs €ro ycayramu? Kpome
TOTO, U30OPAKEHHOE PACIPEETIEHHE TI0
y3/1aM CETH HE SIBIAETCA 4EM-TO O0sA3a-
TEJIbHBIM 1 HA JIEJI€ HEOTHOKPATHO BAPbH-
POBAJIOCh B OCHOBHOM IIO TEXHUYECKUM
COOOPAKEHUSM.

HTaK, OTTAIKUBAICH OT PHUC. 2, XOUy 3a-
OCTPUTb BHHUMAHHE Ha 610Ke «CepBUC
AHC»> 1 TOTOKAX UH(POPMALIUY, 3AMBIKAIO-
LIMXCS HA HEM.

MporpammHoe obecneyeHne
ANC

Cepsuc AVIC npeacrasisieT COO0M KOM-

(0x00000001L<<CHAN_TIME)

(0x00000001L<<CHAN_DAT)
/* CTpykKTypa obmero 6ioka maMsaTn */

MakcuMaJlbHOE KOJIMYECTBO KIJIIMEHTOB */

/* Terymee BpeMsi */
/* Terymasi maTta */
/* HoMep Opurans */

/* KaHaJl CUTHAaJIOB U OATYNKOB */

datal[sizeof (struct chan_TIME) +
sizeof (struct chan_DAT) ]

IUIEKC IIPOTrpaMM (IIPOLIECCOB), 3AITyCKAE-

Puc. 4. UndopmaymonHblii 3kpan Cepeuca AUC

MBIX H4 OIHOM Y3JI€
U B3aUMOJEHCTBYIO-
IUX 4YEpPE3 OOIIYIO
pasgenseMyro  Ia-
MATB (pUC. 3).

Camo HazBaHue «CepBUC» OIpEIEs-
€TCA XapakrepoM (GYHKUUH JAHHOTO
KoMIUIeKca. B camom pene, nonydas u
06pabaTeiBasg IEPBUYHBIE [JaHHBIC, OH
CO3[AET M COACPKUT B MOPSAKE HEKUI
06a3UCHBIN HAOOP JAHHBIX, IEPENAET UX
Ha XpaHEHHE B 6a3y /JAHHBIX, a4 TAKKE
IPEAOCTABAICT UH(POPMALUIO CBOUM
KJIWEHTAM IIO IIEPBOMY TPEOOBAHHUIO,
OKa3bIBasg TEM CAMBIM HH(MOPMALIUOH-
HBIC YCIYTH.

B o6r11eit mamMsaTi, TOMHMO BCEBO3MOXK-
HBIX Pab6OYHX MACCHBOB B3aUMOJEHCTBHS
U KOH(PUTYPALTUY, COACPKUATCS TAKKE KAK
ObI UTH(POPMALIMOHHBIN CHUMOK CTaH4, CO-
CTOSIUN U3 HAO0Opa GJIOKOB (KAHAJIOB)
JaHHBIX (nipumep 1). Kaxaernii Moaynb
CepBrcCa, BBIIIOIHSS CBOU Y3KHE (DYHKIINH,
OOGHOBJISIET COOTBETCTBYIOUIHUE JIAHHBIE
3TUX KAaHAJIOB WIM HCIOJb3YET UX APYTUM
obpazom (puc. 3).

3aIlyCKAET, BBITPYKAET, IEPE3ATYCKACT U
KOHTPOJIMPYET MOJYJIH T'OJIOBHAA IIPO-
rpaMMa, BBITIOJIHSIONIAS TAKXKE IMepegady
MH(POPMAITHOHHBIX KAHAJIOB BCEM JKEJIAI0-
IIUM KIHEHTaM. [JUarHOCTHKA U IIPOTOKO-
JINPOBAHUE BCEX ITUX MEPOIPUATHH OTO-
OpaxaeTcs Ha UH(POPMALTMOHHOM 3KPaHE
Cepsuca AHC (puc. 4).

IlepBUYHBIE JaHHBIE MMOMAAAOT B
CepBUC ABYyMs NyTSAMH: JUOO NPHUHU-
MAaIOTCS OT APalBEPOB 1O UX UHUIIUA-
THUBE, IMOO CUUTBIBAIOTCS U3 Pa3JCsi-
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€MOM IMaMATH ApaiiBepa IIO JIOTUKE
MPUKIAJHOTO AJITOPUTMA.

Ilepegavy sxe 0a3UCHON HMH(pOPMALN
n3 CepBHUCA IO PA3IUYUAM B IPOTOKOIAX
MOJKHO Pa3/JIe1Th HA YETBIPE I'PYIIIbL
1.Tlepenaya 6a31MCHOIO JAHHOTO IO (PAKTY

€r0 BO3HUKHOBEHUS (COOBITUIO) B 6a3y

JIAHHBIX.
2.Tlepeaya 1o COOBITHIO ONIPENEIEHHOMY

agpecary (TertoBoit mMozeny Harpesa-

TEJIBHOU II€YH, HAIIPUMED).
3.OTBeT HA 3aIIPOC OINPENEIEHHOIO AaH-

HOT'O WJIM YHPAaBJAIOMIETO BO3/IEHCT-

BUSL
4.Tlepengaya 3apEruCTPUPOBAHHOMY KIIM-

€HTY I'DYHIIbI KAHAJIOB.

CyIIeCTBYET, IPaB/1a, U MATHIA OyTh (T151-
Tast KOJIOHHA?) TOJIyY€HUs JAHHBIX M3
CepBHCa, COBEPUIEHHO OGECIPOTOKOJIb-
HBII, — CYUTHIBAHUE HETTOCPEICTBEHHO U3
pasgenaeMon IaMATU. S JIMYHO IpuMe-
HAIO 3TOT NIyThb B PA3JIMYHBIX UCCIIEJOBA-
TEJIbCKUX Heyax. OnacHee 3/1eCh IPyroe —
BE/b TAK MOKHO U 3aIIMCaThb. JJaHHAsA BO3-
MOYKHOCTDb UCIIOJIb3YETCA IPU aBAPUHHOM
BOCCTAHOBJIEHMN HH(MOPMAIINH, HAIPH-
mep. M oT 3T0ro, o CyTH, HECAaHKIIMOHH-
POBAaHHOI'O AOCTyHA 3aLUTHI HET. Bpo-
4eM, CPpey IPUBWIETHPOBAHHBIX I0OJIb30-
BATEJIEH, MOTYIIUX COTBOPUTH TAKOE, HU
«JAHUKOB», HU XYJINTAHOB TOXC HET.

Ilepegaya B basy JaHHBIX OCYIIECTBIIsA-
€TCA MO IENOYKE, MPEACTABICHHON Ha
puc. 5.

DTHUM 1 OIPAHUYYCh, IIOCKOJIBKY JIE€TA/Ib-
HOE OIIMCAHUE 3ACHYKMBAET OTAEIbHOMU
crater. Kpome TOro, Takoi MeTo repesia-
uy B 6a3y npuMmensercsa y Hac B ACY TII



. NPOrPAMMHOE OBECMEYEHHUE
METAJUYPTUA

YK€ HECKOJIBKO JIET W JABHO IIEPEIICN B
pa3psas CUCTEMHBIX BEITEH.

Bropott u TpeTuit cnocoobl nepefadn —
o6branble Send 1 Reply, BECh IPOTOKOJI KO- Vaen cepsica AMC Mpou3EoNbHbI Vien
TOPBIX CBOAUTCS JIUIIb K (POPMATY JAHHBIX y3en 63a3bl AAHHbBIX
(Send u Reply — ¢ynkuuun WATCOM C,
O6ECIICYMBAIOMIIE CUHXPOHHYIO Iepeiady | Puc. 5. MyTe nepepaun coobuieHus B 6asy AaHHbIX
JIAHHBIX MEXKTy 3a1a9amMu B OC QNX).

A BOT nepeaya KaHAJIOB KIMEHTAM IIPU- Mpumep 2. Mopynb CepBuca, 3MeHAIOWMIA faHHbIE MHGOPMALMOHHOTO KaHana
MEHEHA HAMU BIIEPBBIE UIMEHHO B CepBUCe ;
AUNC, noceMy O HEH HECKOJIBKO HOAPOO- I?am Y
HEM. struct COMMON_AIS *shmem; //VkazaTenb Ha OOmuii CEIMEHT IaMsTH

short num; //HoMep maTduKa

IIepenauya CepBHC-KIHEHT short stat; //CTaTyc maTumka

Kamnanpt nipopmanuyi npoHyMeposa- shmem->chan_dat.status [num] =stat;
HBI, M KAKIOMY COOTBETCTBYET HEKUIT OU- memset (&shmem->matrix [CHAN_DAT] [0],1,CLIENTS) ;
TOBBIY (pr1ar. B ob1eit naMaTu pa3MelicHa
Marpuna ooMeHna (mpumep 1), CTpOKU KO-
TOPOM COOTBETCTBYIOT KaHaJIaM HHMOP-
Malyy, 4 CTONOIb — KIMEHTAM. Moayib,
OOHOBJISIIONIUN JTAHHBIE TOT'O WU UHOTO )
KaHaj1a, PACIIUCBIBAET EAUHULIEN COOTBET- | ¢
CTBYIOILYIO CTPOKY MATPUILIbI (IIPHUMED 2). struct COMMON_AIS *shmem;

[IepBLIM JIEIOM KIHEHT JEMAET 3aIPOC pid_t pid; /* upmenTmdmxaTop mnpolecca cepsuca */

C int off,size,i;
Ha PEruCTpaniio. CEPBUC BBUICACT CBO- |1 1o £ .0
OOJIHBIN CTONIOEL] MATPULIBI U BO3BPAIIAET | struct bsend B;
€r0 HOMED KJIMEHTY B KAYECTBE MOJTBEPK-
Jenus perucrpauuu. Ilpu 3anpoce jgaH-
HBIX KJIWEHT IIPHUCBUIAET NPUCBOECHHBIN widereeeive (0,58, sincot (struct beend) ) ;
€My HOMEpD U JBE OHUTOBbIE MACKH, COOT- switch(B.head.type)
BETCTBYIOIIME KaHAJIAM. B HameMm ciaydae {
MA4CKa UMEET Pa3MEPHOCTL long, TO e€CTb . .
b p & size=sizeof (struct d_head);

paccuynTaHa Ha 32 KaHama (1o 4uciIy ou- Switch(B.head. subtype)
TOB). IlepBas Macka copepxuT (uara Tex {
KAHAJIOB, KOTOPbIE BOOOLIE HHTEPECYIOT
KJIMEHTA, 4 BTOPasg — (Py1aru TeX KaHaJIoB,

Mpumep 3. MNepepaya rpynnbl KaHaNoB NO 3aNpocy KAUEHTa

while( 1 )
{

case I_AM_CLIENT: /* Bampoc Knmenrta */

case CLIENT_DATA: /* 3ampoC IOaHHHX KaHaJloB */
off=0;
/* VCcTaHOBUTH Onarm "IOCHeBmMX" KaHAaJIOB */

KOTOpPBIE HCOGXOIUMO IEPENATh, HE3ABU- flag=0L;
CHMO OT TOTO, OGHOBJISUINCH JIU OHH CO for(i=0; i<CHANS; i++) /* cm. mpumep 1. */
BPEMEHM TOCTIEIHErO CEaHCAa WM HET {

OTPH CaMOM IIEPBOM 3aIIPOCe, HATIPHMED if (&shmem->matrix[i] [B.head.client]) flagl=(0x00000001<<i) ;
el )

0o6¢ 3TU MacKu COBNAJaIoT). CepBUC IIpU
0b6paboTKke TOro 3ampoca (mpumep 3),
OPHEHTUPYACHh HA IIPUCIAHHBIC MACKU U

}

/* OCTaBUTB TOJNBKO MHTEpecyblue KiaueHTa */

flag&=B.head.maska;

/* n nprudopMMPOBATEL OE3yCJIOBHO 3alpallBaceMee */

B B.head.flagsi=flag; //®dnaru B BHXOOHON Oydep KIMEHTY
COOTBCTCTBYKHHHPIKHHCHTYCTOH6CLLM3T_ /* 3anonHeHMe BHXOOHOTO bybepa MaHHEMU KaHAJOB */
pHHbIO6MCH2,CO6Hp3€TI¥H3KCTIIOTCH- if (flag&F_CHAN_TIME)

JIAET KJIMEHTY TOJIbKO TE€ U3 HMHTEPECYIO- {

memmove (&B.data[off] , &shmem->chan_time,sizeof (struct chan_TIME)) ;

IIUX €rO KAHAJIOB, KOTOPbIC JTHUOO 3aIIpO-
LIEHB], TAK CKA34Th, IPUHYJUTEIbHO, TUO0
OOHOBJIEHBI C MOMEHTA ITOCJIEHETO CEAH-
€4, OCJIE YETO CTONOEL] MATPULIBI OOHYJIS-
ercst. CEpBUC OTKIIOYAET KIMEHTA JTUOO0 1O
€I'0 3aIIPOCY, JIMOO MO TauM-ayTy. B ipume-
pe 4 npusefcH (PParMeHT HPOrpPaMMBbL
KIMEHTA, OOECIIEUYUBAIONINI 3aIIPOC U TO-
JIy4EHME JAHHBIX 10 OITMCAHHOM CXEME.

Kiauentsl CepBuca
CaMbl€ IJIaBHBIE KIHMEHTBI CepBuCa —

off+=sizeof (struct chan_TIME) ;
shmem->matrix [CHAN_TIME] [B.head.client]=0;

}

if (flag&F_CHAN_DAT)

{
memmove (&B.data[off] , &shmem->chan_dat,sizeof (struct chan_DAT)) ;
off+=sizeof (struct chan_DAT) ;
shmem->matrix [CHAN_DAT] [B.head.client]=0;

}

size=sizeof (struct d_head)+off;

Reply (pid,&B,size); /* OrnpaBuTh KiaueHTy */

break;

default: break;

orepaTopckue cranmun. KOHEYHO e, } Reply (pid,NULL,0); /* OTBeT Ha HEONpPENeJIeHHHN 3alpoC KIreHTa */
OHHU MOTYT BblZIaBaTh B CEPBUC U yIIPABJIA- .

IOIIUE BO3ACUCTBUA, HO JIBBUHYIO JIOJIIO default: .

BPEMEHU BCE K€ 3AHATHI IPOCTBIM OTOG- Eigiifpld,NULL,O); /* OTBET Ha HEONpeAeJIeHHEN 3ampoc */

paxeHueM HH@oOpMauu. B 6a30BOM Ba- } ’

pHaHTE HA ONEPATOPCKOU CTAHIIUU 3TUM )

3aHuMaeTcst mpoekt RTWin (puc. 6). }
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NPOrPAMMHOE OBECMEYEHUE

METAJUIYPTUA

JIro6as cucTeMa B IIPOLIECCE IKCIUTyaTa-
LIMH TIO/IBEPIAETCA KPUTHKE CO CTOPOHBI
IIOJIL30BATENIS B TPEX HAIIPABJIEHUAX: IMOO
YKa3bIBAIOTCS OMMOKH, JTMOO BBICKA3bIBA-
IOTCs1 MOKEIAHUSA O PACITMPEHNH BO3MOXK-
HOCTEN CHCTEMBI (BblJa4e KAKMX-TO [O-
IOJIHUTEJIbHBIX JAHHBIX), JIUOO IIPENbAB-
JIIIOTCSl TIPETEH3UN K (POPpME OTOOPAXKE-
HUs. OMMOKU BBISIBISIIOTCS JOCTATOYHO
CKOpPO, GA3MCHBIE JIAHHBIE UMEIOT KOHEY-
HBII O6BEM, M HACTYIAET BPEMs, KOI/a
pacmMpeHre BO3MOXKHOCTEN Ha Je/ie 03-
HA4Y4€T JIMIIb BAPbUPOBAHUE NIPEJCTABIIC-
HHUSM M YK€ UMEIOIMXCA JAHHBIX (IIPO
(dopMy OTOOPAXKEHHS U I'OBOPUTHL HEYeE-
ro). To ectb He HajO nepenensBaTh Cep-
BHC, IOBUTb BPEMS JIJIS1 €0 MEPE3AIycKa (a
3TO AKTYaJIbHO B YCIIOBUAX PEKHUMA PEATTb-
HOI'O BPEMEHM), a4 JOCTATOYHO B RTWin
JIOGABUTD B IIPOEKT CHEM JIAHHBIX €1IE O/I-
HOTO KaHaJIa, MEPEPUCOBATh KAPTHUHKY
WJIH CO3/1aTh JJOIIOJTHUTEIbHYIO ITAHEb YII-
pasnenus (puc. 7) U IPOBECTU MAPY-APY-
I'yIO JIMHUI CBA3U. 7151 60s1€€ CIIOKHOU 00~
PabOTKHU JaHHBIX MOKHO BKIIOYUTD B [IPO-
€KT odepeaHoi C-Koj, 4 TO M CO3/1aTh JO-
[IOJIHUTE/IbHBIN IIPOEKT.

KoHeuHO e, HApHCOBAHHAA MHOIO Kap-
THHA OOJIbIIE CMAXUBAET HA WIWJUIHIO, HE-
JKEJIM HA CYPOBYIO JEHCTBUTEIBHOCTDb, U
BCE K€, BCe Ke... [IpuBesy Takor pakt. Eciu
Ha HA4YaJIbHOM 3Talle HoMepa Bepcuil Cep-
Buca AMC u npoekra RTWin AMC cosna-
JIJIA, TO CENYAC HIET IBHOE ONEPEKEHUE
MoC/IeHErO. BupodeM, Bce CKa3aHHOE ObI-
JIO OBl CIIPABEJIMBO, IPUMEHSAI 51 M KAKOI-
JIMOO APYroi MHCTPYMEHT I'papHUUEeCKON
BU3YaJIM3a1I1H, 4 TO U BOBCE OOBIYHBIN BbI-
BOJ, (puc. 8). [lmaBHOE 371€Ch BCE XKeE OTAEe-
HME MPOIIECCa MOTydeHNUs 6a3UCHBIX JIaH-
HBIX OT MPOLIECCA UX OTOOPAKEHU. Bax-
HENIIeEe IIPEUMYIIECTBO TAKOIO OTHEsIE-
HUSA — UHPOPMALKA, UCIIONb3yeMas BCe-
MU KJIMEHTAMH, HEBAKHO KAKUM CIIOCO-
OOM M Ha YEM OTOOPAKAEMAS, WJIEHTUYHA.
Kaxk ske MOXeT OBITh MHAYE, €CIM UCTOU-
nuk ogut. K cioy, B AMIC jaxe Texyiiee
BpEMs OCTYIAET K KIMEHTAM KaK JAHHBIE
COOTBETCTBYIOIIET'O KAHAJIA.

BmecTo 3aKkAloueHMs

B 1aHHOI CcTaThe IIPUBEJEH IIPUMEDP AB-
TOMATHU3ALIUHU B CBA3KE, €CJIA MOXKHO TAK BbI-
pasurbcsa, QNX — rpacduka. Yro Kacaercs
ncronb30BaHuA QNX, TO 3TO ObUIO OFJHUM
U3 NEPBBIX ONBITOB (Hapsay ¢ ACY Harpesa
3arOTOBOK) MNPHUMEHUTENIBHO K OOBEKTAM
COPTOIPOKATHOI'O 11€Xa. 3/1€Ch yMECTHO Ha-
IIOMHUTb O CYHIECTBOBAHUHU JIPYIOrO OC-
HOBHOI'O 1I€X4, CTAJIEIUVIABWIBHOIO, I7I€ UH-
(bOPMALIMOHHBIE U YIIPABIIAIONINE CUCTEMBI
paspabateiBatorcs nog QNX ¢ 1991 ropga.
Ec/in IPUCOBOKYIIUTD CUCTEMBI, OOCITYKH-
BAIOILIHE HEKOTOPBIC OOBEKTHI BCIIOMOIa-
TEJIbHBIX 11EXOB, TO MBI UIMEEM IIOJIHOE IIPa-

Mpumep 4. 3anpoc rpynnbl kaHanos y Cepsuca

KaHaJoB */
void sub_chan_0
void sub_chan_1

main ()
{

pid_t pid_servis;

int off;
struct bsend B;
short client;

/* OVHKIIUM OOPabOTKU HOaHHBIX

(struct chan_TIME *);
(struct chan_DAT *);

/* K B®TOMy MOMEHTY CBsi3b C CepBMCOM CO3maHa

U KIMEeHT 3aperucTpupoOBaH,

HOMEep B client */

F_CHAN_DAT;

B.head. type = I_AM_CLIENT;
B.head.subtype = CLIENT_DATA;
B.head.client = client;
B.head.maska F_CHAN_TIME |
B.head.flags = 0;

Send (pid_servis, &B,&B,sizeof (struct d_head),sizeof (struct bsend)) ;

off=0;
if (B.head.flags&F_CHAN_TIME)
{

sub_chan_0 ( (struct chan_TIME *)&B.datal[off]);

off+=sizeof (struct chan_TIME) ;

if (B.head.flags&F_CHAN_DAT)
{

sub_chan_1 ( (struct chan_DAT *)&B.datal[off]);

off+=gsizeof (struct chan_DAT) ;

}

}

BO TOBOPUTb OO OOIIE3ABOJICKON TEXHOIIO-
I'MYECKOU MH(MOPMALIMOHHOI CeTH Ha 6a3€e
QNX. B Hacrosee BpeMsi 331EMCTBOBAHO
cBbiie 60 y3/I0B, HA CT4IUH Pa3PaGOTKH
MNOJKIIOUYCHUE €IIe
HECKOJIBKMX BCIIO-
MOTI'ATENbHBIX LIEXOB
(okono 20 y3nos). He
32/1aBasICh ~ 1IETIBIO
IPONaraHJUupPOBAThb
QNX B JaHHOM CTa-
Tb€, ONMCBHIBAA €0
JIOCTOMHCTBA, OTMeE-
4y JIMIIb YPE3BHIYAM-
HO BBICOKYIO HAJICK-
HOCTb JaHHOM OC B
peanmusanny  3a7a4
ACY TII, npoBepeH-
HyIO OIIBITOM M Bpe€-
MEHEM.
HecoMHeHHBIM
K€  HEJIOCTATKOM
QNX ABIAETCA, KAK
HEKOTOPBIE IIYTAT,
€ro «BOEHHO-IIOJIE-
BOU  HHTEPQEHCH.
KoneuHo xe, camo
BpEMs 3aCTaBJIACT
KaK MOXKHO CKOpee
NIPUKPBITh 3Ty
Opellib, 1 IPUBE/EH-
HBIM B CTATbC MPU-
mep ACY Kak pas
ObUI OPUCHTUPOBAH
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IIPEXC BCETO HA PEIICHUE 3TOU 33/1a41
(cpem, O6pabOTKA, XPAHEHUE JIAHHBIX H3-
HAYJIbHO HE BBI3BIBAIM HUKAKHUX COMHE-
HUIT).

s
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NPOrPAMMHOE OBECMEYEHHE

PaspaboTunku u AMIC, 1 yHOMUHAEMOU
ACY H3 pemanu npobisemsl rpauku
nomonipio CACSD RTWin, nosnHee psf
CHUCTEM GBI pa3paboTaH (UM IEPEBECH
B I'papUUECKylO CpeZly) BPYYHYIO C HC-
MOJB30BAHUEM CPEACTBA Pa3pPabOTKU
rpauyeckux INpHIOXKeHUI Photon
Application Builder. B pesynsrare romno-
BHasl 60JIb IO MOBOJY I'PAMUKU €CIU HE
CHSJIACh, TO 3HAYUTC/IBHO YMCHbBIIWIACH.
B HammMX 11aHax HAMETUJIACH JIMHUA CO-
31aHUA HOBBIX CHCTEM TOJIBKO B rpadu-
YECKOM Cpejie, a MEXK/Y JEJIOM BBITIOJIHSA-
Cs1 TIEPEBOJ], CYIIECTBYIONIUX CHCTEM Ha
rpapudecKkuii UHTEPQENC C MOIb30BaATE-
JIEM.

B zakimoueHue xoudy O6pOCUTbH HpPO-
IAJIbHBIN B3IJIA HA CTATHIO. YeEM Xe g XO-
TeJI OCYACTIIUBUTD YEJIOBEYECTBO, OITUCHI-
Bas nocrpoeHue AMC? Hukakux oco6€eH-
HBIX, SIDKMX PEIIEHUIH HE HAOGIIOJAETCS.
Ho 11€J1b BCE K€ €CTh — MPOINAraH/a TaKo-
IO HOCTPOECHUSA CHUCTEMBI, IPU KOTOPOM
06paboTKa JJTAHHBIX OTAEIEHA OT BU3ya-
JIM3ALUN PE3YIBTATOB OOPabOTKU. 3a7aM
PUTOPUYECKHAI BOMIPOC: MOKHO JIH CO-
3/1aTh JIOCTATOYHO MOIIHYIO Ipaduyec-
KyIO Cpely (He IIPUBA3LIBAIOCH K KOHKPET-
Hot OC), IOJHOCTBIO CBOOGOAHYIO OT
OMMOOK, UMESI B BUJYy IOCTOSSHHOE O0-
HOBJIEHHE ANIAPATHBIX CPEICTB. MOXHO
JIN, B CBSI3U C 3TUM, ITIOJTHOCTBIO U30€XKATh
MMOCTOSSHHOM yT'PO3Bl «3aBUCAHUS» TAKOM
CpeAbl B CAMBIM HENOAXOAAIIUN MOMEHT
U C HEU30CKHON ITOTEPEN JAHHBIX, 4 CIIE
XyXKe — €O c60€eM ynpaseHusa? 51 CUuTaIo,
4TO pPeIbHEE NPUCIOCOOUTHCA K TAKOU
YTpO3€, HEKEIU YIOBATh HA TIOSIBICHUE
«HETIOTOIUIIEMOTO» T'PA(UYECKOTO TMPO-
JIyKT4, 4 UMEHHO — 3aKPyTUTb COOCTBCH-
HO ACY Ha anpo6HPOBAHHOM CPEJICTBE
(IO BO3MOKHOCTH AK€ HA OTJAEIBHOM
KOMIIBIOTEPE), 4 B Ka4ECTBE OTOOPAXKE-
HUA HUCIIOJIB3OBATH CKOJIb YI'OJHO HOBBIC
1 KpacCHBBbIE IPaPUUECKUE CPECTBA, HE
005Ch NIEPE3ANYCKATh UX B JII0OO0OC BPEMSL.
MOXHO OPHUEHTHUPOBATH MOSABIAIOIINECS
MHorouuciaeHuble SCADA Ha cosganue
CUCTEM C TAKHUM pasjeieHueM. Kcraru,
uMeHHO QNX, ¢ ee pacHpeeneHHbIMU
pecypcamu, O3BOJIAET 6€3 TPy/la peain-
30BaTh TaKOU mojaxof. Te e MPOAyKTHI
RTWin, 1o CyTH, ABIAIOTCS KOMILJICKCAMU
337124, KOTOPBIE POXKAAIOTCA BMECTE IIPU
3aITyCKE, KUBYT HE3aBUCHUMOM >KHU3HBIO,
HO YMUPAIOT TAKXKE BMECTE TIPU IMepe3a-
rycke. Hayun ux yMHUpaTh HE3ABUCHMO —
paszeneHue roroso. TpygHee BCETO IMO-
CTaBUTb TOUKY. biiarogapio Bcex, Aomes-
MIHX JO 3TOro MecTa. ®

HHTOP M LHOHE

METAJUIYPTUA

MFORO X DEHHE CTAHE
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Puc. 6. InaBHas naHesb onepaTopcKoMn CTaHLUMKU NOCTA CTaHa, co3aaHHas B RTWin

CONPODEOEDEHHE

(R JRE ]
B e

o-roﬁpa»(am' AdHHble OAHUX U TeX }Ke KaHanoB

Puc. 7. MaHenb ynpaBneHna HarpeBaTenbHOM ne4n u rnaBHaa naHens MY crana (puc. 6)
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Puc. 8. MNaHenb onepaTopckon ctaHumu — TepmuHana NY-4




