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Abstract

The design principles of the VEPP-5 control system software, conforming the
so-called ”standard model”, are being discussed. The protocols for interconnection
between the software in three levels of the system (workstations, intellectual
transputer controllers and a server, connecting them) are being contemplated.
Current state of the software is described and the validity of the selected solutions
is being shown.
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I'masa 1

OcHoBHBIE KOoHIIeIInNnmM

Brifpantas apXuTeKTypa anmapaTHOW KOHMDUTYpAIWH U CTPYKTYPBI Mpo-
rpammuoro obecriedenns (IO) gBiseTcst ecTeCTBEHHBIM TPOIOIKEHNEM CII0-
JKUBIIETOCS B MHCTUTYTE MOAXOAA K HOCTPOSHHUIO CHCTEM YIPABICHUI KPYTI-
HBIMH 5JIeKTPOQU3HIeCKIMI KOMIITIeKcaMit (eM., HanpuMep, [1]). HeemoTps Ha
pasHoobpasme BEIGHPAEMBIX THIIOB YIPABISIONINX KOMIBIOTEPOB, KOHTPOIITE-
POB W CTaHAAPTOB MITsl SIIEKTPOHUKH, OH TOIHOCTHIO COOTBETCTBYET yKOpe-
HUBIIENcS TpakTuueckn Beoony ~ CTaHAapTHON MOIeIn” CHUCTEM yIIPABIEHUS
[2]. OTa Momenb npennonaraeT 3-ypoBHEBYIO ANNApaTHYIO DeallU3aIMio: Ha
HUXKHEM YPOBHE — OKOHEUHasl HIIeKTPOHUKA B KaKOM-IT6O cTamgapTe, Ha cie-
IYIOIIEM — HHTEIIEKTYalbHEI KOHTPOIIep (MITH HECKOIBKO KOHTPOIIIEPOB ),
06CITy KUBAIONTHHN 5Ty HIEKTPOHUKY U CBA3BIBAIOIINI ee ¢ BEDXHUM YPOBHEM,
[PENCTABIEHHBIM PabOINMI CTAHINSIMNI (KOMIIBIOTEPAMI).

K momenTy magana pa3paboTKW CHCTEeMBI TeXHUYecKWe W (DUHAHCOBLIE
yenoBus yupaieHus kommiekcom BOIIII-5 aukToBamgm mpakTudeckm Of-
HO3HAYHBLIN BBIOOD KOHKDETHOW peajm3alliy KaXKIoTo YPOBHA: CTAaHIApT
CAMAC niist oKOHEUHOIT 5IIEKTPOHUKH, HHTEIUIEKTYadbHEIE KOHTPOJIIEPH Ha
OCHOBe TPAHCIBIOTEPOB U paboune CTAHINN HA OCHOBE TEPCOHAIBHEIX KOM-
nbioTepoB Turna Pentium, padoratomue mong OC cemeiictBa UNIX. Mpu pas-
paboTke apxuTekTyphl 1O mpenmouTenne oTAaBAIIOCH TAKIM PEIIEHUSM, KO-
TOopble OB TO3BONMIIN B OYAyIlleM MaKcmMaidbHO Oe30oile3sHeHHBIM 06pa3zoM
BHEIPUTE B CHCTEMY YIIpaBIeHUd anmapaTypy APyTroro THUmMa, HapuMep, B
IPYTOM CTaHAapTe SIeKTPOHUKH, NPYTOl THI WHTEIIEKTYATBHLIX KOHTPOII-
mepoB U T.1. U, KOHeUHO, BLIOMpAINChL PelleHnsd, obecmeunBalONine MaKCH-
MAaITbHYIO BO3MOKHOCTE MCMONB30BAHNUSA CTAHIAPTHLIX TMPOTPAMMHEBIX U all-
TapaTHBIX CPENCTB.



e Ympasnenune yepes kpeiitst CAMAC.
e KommuecTBo KpefiToB — HeCKOMBKO mecsaTKoB (<100).
e KomnuecTBo KaHaIOB — HECKOIBKO ThIcsad (<10000).

o OmMHOBPEMEHHBIN HOCTYI HECKOIBKUX HPOTrpaMM K OXHON ammapaType
6e3 KOHGAMKTOB (TIPO3PATHO TS MPOTPAMM).

¢ IlpocToTa NepekoHPUTYpAITNT TTPU U3MEHEHNN COCTAaBa ANMapaTypPHI.

e Pexxnm paboThl (OCHOBHOH YacTW ammapaTypbl) — OMPOC ¢ YacTOTON
okoJgio 1T'm.

e MaxkcumMaiabHas BO3MOXHOCTE UCIOIb30BAHUI CTAHAAPTHLBIX IIPOTrpaMM-
HBIX 1 alllapaTHBIX CPEACTB.

1.2 ApxurekTypa nporpamMmHoro obecneue-
HUSA

CuereMa coCTONT W3 TPeX OCHOBHBIX YacTeil (eM. puc.1.1): TIO B TpancnbiOTe-
pe, mporpaMMbI-cepBepa B PC, MOAKITOUeHHO K TPAHCOBIOTEPY, U COBCTBEH-
HO MPOTpPaMM YTIPaBIeHNs (B HaJbHERTIEM — 7 KAuenmerue npoepammbl’ Wi
7 Kauenmor’ ).

Bes moruka ynpaBrneHus 3aidokeHa B KIMEHTCKUX MPOrpaMMax, KOTOPhe
paboTaioT Tak, Kak 6yITo Kaxaas U3 HUX ABILETCA eIUHCTBEHHBIM TIOTB30-
BaTerseM CAMAC-kpeiiToB.

B TpamcnobioTepe pacmomaraeTcs MPONECC-IUCIETYED, OOCTYKUBAIOIIITH
KaHall cBA3K ¢ cepBepoM B PC, mporecchbl-apaiBepbl OTAIbBHBIX yCTPOHCTB,
B3aUMOJIENICTBYIONINE ¢ AUCTeTYepoM. KpoMe TOro, B TpaHCIBIOTEpe MOTYT
HAXOAUTHCS U APYTHe CHENUaTu3NPOBAHHbBIE TPOIECCHI.

B cepBepe mMeeTcs mostHAg WHOOPMAIIS O KOHQUTYPAITUN CHCTEMBI (CTa-
THYecKas 6a3a MaHHBIX) W COCTOSHWUN BCEX YCTPONCTB (IMHaMHUYecKas 6asa
naHHBIX ). CepBep cobuUpaeT 3aMpockl Ha YTeHHe,/ 3aMich OT KINEHTCKUX TTPO-
rpaMM U HepernpaBiisgeT UX B TPAHCIOBIOTED, a MPU MOIYIeHAN OTBETOB pas-
MelllaeT WX B AMHAMHUYECKON Hase JaHHBIX U pasmaeT KineHTam. KameHTsr,
TakuM 0Bpa3’oM, UMEIOT MNeJI0 TOIBKO ¢ CepBEPOM, a yiKe OH caM pasbupa-
eTcst, KaKOl 3ampoc ciaeayeT HAlpaBUTh B KaKOW KpedT u MpenoTBpaIiaeT
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Puc. 1.1: Tpu yposus I1O.

nybmupoBanue 3ampocoB. Kpome Toro, oH ke obecnedmBaeT HOCTYN K Ha-
3¢ MAaHHBIX, B YaCTHOCTH, OTBEUAET 3a TPaHCIANNIO HMeH KaHalioB (CNS —
channel name service (anamormano DNS)) — BosBpaimaeT KIHEHTCKON Mpo-
rpaMMe O UMeHH KaHajla ero ajpec B AUHAMHUYECKON 6aze MAHHBIX U UHBIE
cBoficTBa (KOSQ@UINEHTE I TapaMeTPHI).

KnuenTckre mporpaMMbl peajnsyiOT JIOTHKY YIIPABIEHUS W BKITIOYAIOT
OUOITMOTEKY CBS3M C CePBepOM (B NalbHENIeM — ” kauewmerad 6ubauome-
xa” ). KnuenTckas 6ubimoreka KpoMe TPOCTON MEPECHITKH 3aPOCOB HA UTe-
HEe/3aliCh BBINOJIHAET HEKOTOpBIE AelcTBHs ~3a Kynucamu” , obecrednBas
Gostee "npospadHyo” ¢BA3b W MOBHIIIAS TPOH3BOANTENBHOCTE CHCTEMBI (TI0-
IpobHee cM. pasnen 1.5).

Bce CAMAC-6moku mpeficTaBisioTcs B Biie Habopa KaKa4o6, TIO OMHO-
My KaHajJdy Ha KaXAyl KOHTPOIHPYEMYIO WIH YIPABIIEMYIO (DU3MUECKYIO
Bermuunny. [locienoBarenbHOCTh TakuX HabOPOB KaHAIOB obpasyeT duna-
MunecKyto 6a3y Jdannbiz, ONMICHIBAIOIIYIO TEKYIee COCTOSHIE YCTAHOBKN (CM
prc.1.2). s ccBIIKN Ha KaHAI MCIOIB3YETCs €ro TOPSIKOBBIN HOMED B [H-
mamudeckoir BII.
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Puc. 1.2: Opranusamnus KaHAJIOB I JOCTYTA K HAM.

1.3 I'me mosnxkHBI paboTaTh NporpaMMsbl yIpa-
BJICHU A

Bosmoxubr nBa BapumanTa. IlepBRIil: KimeHTCKHe TpOrpaMMbl paboTaioT

TOIBKO B MAIIITHE, HEMOCPEMCTBEHHO TONKITIOUEHHON K TPAHCIBIOTEPY W 00-
maioTed ¢ cepBepoM depes mpoTokosn UNIX. Bropoii: orn paboTaioT B U Ipy-
TUX MallliHaX, U obIamTesd ¢ cepBepoM depes mpoTokon TCP.

Xorsa Oosee pasyMHBIM B CHIYy psfa MOPUYNH TPENCTABISETCS BTO-
poil BapmaHT, TOYHO OMPENENINTH 5TO MOXKHO JIUIIb P HPaKTHIECKOM
ncnonboBaEmn’. [Io3ToMy cepBep paspeliaeT oba THHa coefuHeHHsA”. Ipo-
rpaMMHas Pealil3alust OT >TOTO MPaKTUIECKN He YCIOKHSIETCS, TOCKOIBKY
OTANYAETCS JIUIB CAMO yCTAHOBIIEHNE COENUHEHUs: CEPBep ~ ciyiiaeT’ IBa

Pa3HEIX BXOma BMEeCTO OHHOI'O, a B KJIIMEHTCKYIO 6I/I6HI/IOTeKy I[O6aB.TIeH Ipo-

CTEHRIINI MHTEIIEKT, ONPEASIAIONINI, IO KAKOMY IIPOTOKOIY yCTAHOBATE CO-
1Ho niis HeGOMBITION yCTaHOBKY BCerna OCTATOUCH IIePBEI BAPHAHT, KOI'Ia I CePBep,
U IPUKJIagHBIE TTPOTPAMMEL paboTaioT B ogHon DBM.

?[Ipm paBoTe MporpaMM B OIHON MAIITHHE yCTaHABINBATH MEXKIy HEMHI cBa3b mo TCP
UNIX.

HEBBITOHO, T.K. W3-3a HAKJIAOHBIX pacxomoB oHa B 1.5-10 pas 6oiee mMensieHHAas, YeM II0O



B cucTeme mpemycMoTper KOHTDOIE gocTyma (o IP-ampecaM) K cepie-
Py U3 BHEIIHEH ceTH, paspellaloniuil ero JIMIb TeM KOMILIOTEpaM, KOTOPLIE
3aHeCeHbl B ~3eJIHBIN CIICOK~ . DTo obecleynBaeT 3alIpeT Ha HeCaHKITMOHI-
POBAHHELI BXOI B CUCTEMY yIIpaBileHus, paboTalolell pakKTUUECKH B PeKIMe
PeallbHOro BpeMeHH i ~ BHENIHUX KJIUEHTOB, MOI'YIINX TOPMO3UTE WJIM Ia-
JKe HapyllaTh HOpMaJbHoe DYHKIMOHUPOBAHNIE CUCTEMEL.

1.4 Epuaunsl nHbopMalnnmoHHOTO o6MeHa

MMockombky 6oabmuacTBO CAMAC-6m0K0B padoTaoT ¢ ”KaHamamu’ paspsii-
HOCTBIO He Gonee 24 6uT (B mpocTefinmeM citydae 60K COMEPKUT ONIMH KaHAT),
KOTOpBIe MOXKHO YHTATH U/UIIH NUCATH, TO OCHOBHON eJMHUIEH NAHHBIX BbI-
6pan mMeHHO KaHaja. PaspannocTh kKamaiia njid ynobcTBa paboThI TPUHATA
32 6uta — pasmep Tuna int B 6oabmimacTBe OC UNIX u B TpancubioTepe.

Taxoll mogxon Mo3BOAAET YHUGUIINPOBATE paboTy ¢ 6I0KaMu pa3HoOTO TH-
ma: paboTy ¢ KaHATaMU MOYKHO CBECTH K ONMEPAIUSM ~MPOYNTAThH KaHAI WU
73ammcaTh KaHaJ . Y IPOMIaeTcs CO3MaHme Kak KIMEHTCKHX TPOrpaMM, Tak
7 WHTeINIEKTYAITBLHOM MPOT paMMBI-CEPBEPA.

B ciygagx, korna pasyMHoil enuHATEN HHPOPMAIINHT IBIIsSeTCd, HATPUMeD,
20 GafiT, OHE paccMaTPHBAIOTCA KaK HOCIeNOBaTeILHEIN HAabop I3 5 KaHaIoBS,

ITockoabky ocHoBHasg paboTa OCYIIeCTBIdeTcS He ¢ ONMHOYHBIMU KaHa-
JIaMU, TO OHU TPYNOUPYIOTCS B COOTBETCTBYIOIINE JOTTUECKHe ~ 5IeMEHTHI
HO 5TO TPOUCXONUT YXKe B mporpaMmax yrnpabieHus. CepBep XKe HUKaK He
3a00TUTCA 06 >TOM BONPOCE W MMeeT NeJI0 JIUIMb ¢ OTAeABHLIMI KaHaJIaMM,
HIUYero He 3Has 00 WX CMBICIIOBOM cofiepkanun. (CM. Takxke paszmen 1.8.)

1.5 OOmMeH @maHHBIMUM MeXOYy NPUKJIATHBIMU
nporpaMMaMu U cepBepoM

BonpmuncTBo mporpaMM yOpaBileHWd KaXKABIH THKI YUTAIOT HEKOTOPHI
HaOOp KaHAaJoB M, MO HeOOXOAMMOCTH, 3alMChIBAIOT 3HAYCHUA B HEKOTOpHIE
Kanayel. [loaTOMYy, B OCHOBHOM WX B3aMMONEliCTBHUE ¢ CEPBEPOM CBOAUTCA K
OTCBUIKE 3alpoca ~ CAUTall TaKne-TO KaHAJIbl, W 3alUINN JaHHBE B TaKHEe-TO
KaHaJabl’ W MOCIENYIOMEMY OXKUIAHWIO oTBeTa. Kak BapmaHT, mporpamma

3 CobCcTBEHHO TOBOPSL, IIOOBIE CIIOKHBIE CTPYKTYPHL JaHHBIX (me mcmonk3yOIME yKasa-
Teneﬁ) SABJIAIOTCS JIAITEH 6aflTOBBIM MaCCHBOM.
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armpoBaTh Ha JeNCcTBHs omepaTopa). Koria ke oTBET NPHUOET, TO OHA €T0
JIOIDKHBIM 0BPa3’oM HHTEPIPETUPYET U TOCHIIAET, eCi HYXKHO, CISHYIONni
3ampoc.

Tak kak GOIBINYIO YaCTh BpEMEHNU TMPOTpaMMa YHTAaeT OXHU U Te JKe Ka-
Hasibl (IPUHIMMN JIOKaIbHOCTH) Y TO MOCTOAHHO BBICHIIATE ONHU U Te XkKe 3a-
MpOCHl Ha YTeHNe — HepasyMHasg TpaTa MpousBoauTenbHocTH. [losTomy mpe-
LIy CMOTPeHa BO3MOXHOCTE ~TIONMUCKN , KOTIa KITMEHTCKAad TpoTpaMMa OfnH
pa3 ToBopuT "IN MHE TaKWe-TO HAHHbIE KaXIBIH MUK , W 3aTeM CepBep
MOCBITAeT PE3yIbTAThl H3MEPEHHN KaXKIbIll pa3, 6e3 BCIKUX JUIMTHEX Tpebo-
Baumii. B mambHefilieM mporpaMma MOXeT ”TOANNCAaThCs Ha APyroil Habop
KaHaJIOB, MM ~ OTNHCAThLCA BOBCE, MONMUCABIINCEH Ha IIyCTOH HaboOp.

1.6 JlomosHuUTEJIbHBbIE IPOTPAMMHBIE MOAYJIN
B KOHTpoOJLJIepe

B GonbimuHCcTBE caydaeB BHIEONICAHHAS CXeMa, KOTJa B TPpaHCObIOTepe Ha-
XOASTCS JIUITL MPOCTENTne NpafiBepbl U 0OMeH MAHHBIMU MEXIY CEPBEPOM
1 KJIUMEHTAMU MPOW3BOMNTCS pa3 B CEKYHIY, BIOJHe mocTaToduHa. OmHAKO, B
HEKOTOPHIX Cllydasx TpebyeTcs ObICTpas peakilis Ha BHEINTHNE COOBITHS (a
Ethernet — me realtime-cers!), nHOTIA HyKHA HOJlee BBICOKAS TACTOTA OMNPO-
ca, W, HAKOHEI[, He Bcerna ymnoOHO OrpaHmINnBaThC HHTEPIIpeTAlnell MTaHHbIX
Kak Habopa KaHaJoB.

Hiist Haux HeCTaHTAPTHBIX CIAYYaeB B CHCTEME TIPENYCMOTDEHA MOJ-
MEPAKKA MOMONHUTEIBHBIX BO3MOKHOCTEN, B IEJIOM TMPAKTUYECKH HE YCIOXK-
HSIIOTIAs CHCTEMY .

Bo-nepBrIX, Kpome mpaiiBepoB B TPaHCOBIOTED MOXKHO 3arPy3UTH IOMOJ-
HUTEeIbHBIE TIPOrPAMMHBIE MOMYJIHN, KOTOPHIE HE CBS3aHBI HI ¢ KAKIMU KaHa-
TaMn 1 " Momya” 3aHUMAIOTCs CBOUM AENOM (XOTS OHH MOTYT OTHOBPEMEHHO
SBIATHCA 1 IpafiBepaMu — 5TO HHUeMy He NPOTHBOpednT). B wacTHOCTH, B
KauecTBE TAKOTO MOAYITST MOXET BHICTYIATh ~ CTOPOXK~  — MOHHUTOPUPYIOIIH
MpOTIecC, MPOW3BOMAIINI KOHTPOIb 338 TEKYIIINM COCTOSHIEM YCTAHOBKHU U
BeIBoA A mupopmarnuio Ha [[JIP.

4Boo6111e roBops, 5T0 ABIAETCA OMHIM U3 KPAeyrolbHBIX MOMEHTOB OPTraHM3aIIN KIli-
EHTCKIUX TPOrpaMM: OHH HE IPENCTaBIAIOT coboll "MOHCTPOB”, OXBATHIBAIOIINX BECh
CHEKTP YNPaBISIOINAX OeicTBUI Ha ycTaHoBKe. HaobopoT, ympasiieHHe IpencTaBIIEHO
BOABITIAM KOITMYEeCTBOM KaK MIPABUIIO TOCTATOYHO MTPOCTHIX MTPOTPaAMM, PEATU3YIOIITHAX BhI-
HeJIEHHBIN Tl meiicTBuii. [losToMy Takme KIMEHTCKIE IIPOrpPaMMEL paboTaloT ¢ OTpaHU-
YEeHHBIM CIONCKOM KaHAaJIOB, a He CO BCell NMHAMIYeCKOl 6a30 MaHHBIX.
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MapTHON wH(pOpMaIeil” | OTKPBIBAET HOTOIHUTENBHOE COeNMHEHNE, YePE3 KO-
TOpOEe MOXKET COODIMAThCS ¢ ~WHTEINEKTyalbHbIMu Mopyiismu” . Ilpm sTom
TIPOTOKOJ B3aNMOAENCTBUS ¢ KOHKPETHBEIM MOMYJIeM HUKaK He JUMUTHUPYeT-
¢, W cepBep MPOCTO MepechliiaeT MHGOPMAIINIO B 060X HAITPABIEHNAX, CIIENT
IATTH 33 TeM, 9YTOOLI TaKoil aCHHXPOHHBIN 0OMeH He MeTllal OCHOBHOI paboTe.

1.7 MWcnonuutens orTneiibHbIX NAF’oB

Onwn 7 TOMONTHUTENBHBIA MOMYIbL HeOOXOMWM C CaMOrO Hadajla — 3TO MC-
nomauTesb NAF oB. [lockoabky AuHaAMHUUecKas 3arpyska APaiBepOB OTCYT-
CTBYeT, TO BO3HHKAET MpobiieMa: Kak OBITh, eCiii NOSABHIICS HOBBIN OIIOK, a
IpaiiBepa K Hemy erre HeT! Benb mpaiiBep "¢ xomy” He HaIWIIEIb, €ro Ha-
0 OTHaXuBaTh. [ cokpallleHus BpeMeHU OTIAJKU A0 MUHUMYMa ajro-
puTM paboTH ¢ HOBBIM OJIOKOM OoTpabaThiBaeTcd cHadana ~ pykamu” , NAF za
NAF’oM, a moToM yXKe 1O TOTOBOH CXeMe THINETCs ApaiBep.

Mockonbky orpaborka NAF’ 0B aBigeTcs cTaHgapTHON U BechbMa MPOCTON
3afadeil, To, OHAa He BO3JIOXKEHA Ha OTHEILHBIN MOAYIh, & HEMOCPEICTBEHHO
BCTpoeHa B cucTeMy. T.e. mOmmepkKa 5TUX ONEpaIuil ecTh HEMOCPENCTBEH-
HO B cepBepe U AUCIETYEpe, a B KIMEHTCKON OUbInoTEKe mMeeTcs (yHKITHSI
”goinosan NAF”.

1.8 KondpurypupoBanume cucteMbl: 6a3a gaH-
HBIX

ITockoabKy cmcTeMa yIpaBileHUd NOMKHA OLITH TUOKOI, TIO3BOAATE JTETKO Me-
HATH KOHQUTYPATNIO annapaTyphl I A006aBAATH HOBEIE NpaliBephl, TO BCA WH-
dopmalmsa o KOHQUTYpaIuy XpaHnTed B 6a3e MaHHBIX.

ITpwm 3amycke cepBep U MporpaMMa B TpaHCIbIOTEpe CANTHIBAIOT 6a3y MaH-
HEIX U1 6epyT U3 Hee MHOOPMAIINIO O PACTIONOKEHNN OIOKOB B KpeliTax 1 KaHa-
710B B 6510kax. Kax it KpeiT, 610K 1 KaHad uMetoT cBoe uMsi. Umena 6510KoB
VHUKAJIBLHEI CPeny BceX KPelTOB, a KaHAIIOB — BHYTPH OJ0Ka.

[IporpaMmer ypaBieHns, eCTECTBEHHO, TaKyKe HE CONEPKAT ~3aIMUTHIX
HOMEPOB KaHAaJIOB, & CANTHIBAIOT UX MPW 3alMycKe U3 6a3bl NAHHLIX Yepe3 cep-
Bep.

B 6a3ze mamHBIX comepxkaTcad TaKxkKe KOdhDUNMEHTH Mpeobpa3zoBaHud KO-
IoB, ucmonbsyeMbix mpu pabore ¢ CAMAC-6nokamu, B Qusnyeckne Bein-
YHHBI — TS Kaxnoro kawasia. Hampumep, mockonbky Bce AIIIl msmepsitor
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Oaze nmaHHBIX OyHeT comepkKaThcd KO3hGUINEHT MepecdyeTa 3TOTO HAIPAXKe-
HUSA B TOK.

Kpome Toro, 6a3a maHHBIX COAEPXKUT WHPOPMAINIO O TPYINIUPOBKE OT-
MeABHLIX KAHAJIOB B JIOTHUeCKHe dIIeMeHTHI, 00 WX B3anMOCBI3M U T.n. boiee
nonpobHo 6a3a MaHHBIX paccMaTpUBaeTCd najlee.
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I'masa 2

IIpoTokosbl, anropuTMbl u ¢GopMaThl JAaHHBIX

JaHHBIT pa3nes comepKUT KOHKPeTHBIE OMUCAHNA TPOTOKOIOB, AJITOPUTMOB
u $OpPMATOB MaHHBIX, Hcmoib3yeMuix B cucteMe UCAM. Hekoropas meramns-
HOCTH B ONMUCAHUN TeX WM WHBIX MOMeHTOB opranmsamnuu 1O Brr3BaHa TeM,
YTO 5TO MONMBITKA MOCTPOEHNs CHCTEMEI yIipaBienus non obmenpuasToin OC
Tuna UNIX, n xoTenoch, 9TOOB APYTUM pa3paboTdYnKaM He TTPUXOAUIOCH
pa3bupaThbed ¢ TeMU e ONTNOKaMM.

2.1 Pabouum 1uki

CepBep paboTaeT B IUMKJIMYECKOM peXnMe, ¢ dacToToit mopsaka 1T, Ilpu
5TOM ITHKJI COCTOUT U3 CHEAYIONHX TakToB: 1) ”cBobomHEI” TakT, B Tede-
HITe KOTOPOTO COOMPAIOTCA 3alPOCHl OT KIMEHTCKHX MPOTpaMM; 2) mepechi-
Ka 3alPOCOB TPAHCIBIOTEDPY; 3) TaKT M3MepeHHs; 4) IpHeM pe3yiabTaToB OT
TPAHCIBIOTEPA; ) pacChlIKa OTBETOB KINEHTaM. 3alPOCH OT KJIHEHTOB, TIPH-
XOSIINE HA TAKTaX 2. . .5, cTaBIATCS B OUepe/lb Ha UCTIOIHEHTE HA CIAEMYIOIIEM
MUK JITE.

MOMEHT TepechbIKI 3alMpOCOB B TPAHCIBIOTED BEIOHPAETCS HE CEPBEPOM,
a TPaHCIBIOTEPOM, MyTeM MPHUCHLIIKHA cepBepy KOPOTKOTO MakeTa ”maBail mx
ciona”. PesynbTaThl mepechbliaioTess TakKe B MOMEHT, BHIGpAHHBIN TpaHC-
TBIOTEPOM, B TIakeTe ~Ha, TMOaydn .

[Ipu obriiiennn cepBep—TpaHCIbIOTEp HAGOP KAHAJIOB, HA KOTOPbIE MOCITAHBI
3aIPOCH], U TeX, Ha KOTOpbIe MPHUCIAH Pe3yIbTaT, He OBsI3aTelIbHO COBIIaa-
i0T. Eciin TpaHcnbioTep He ycmeBaeT 3a OAWH IHKI o6paboTaTh HEKOTOPHIE
KAHAIIBI, TO OH MPUIIIET Pe3ylbTaThl Ha HUX HA CIEAYIOIeM Tukie. Pesynb-
TaT OT TPAHCIBIOTEpa COMEpKUT MpocTo Habop Buma (Homep,3Hauenue), u
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BII), mmetomnuiicst B cepBepe.

Tem He MeHee, KIIMEHTCKON mporpamme OyAeT TapaHTHPOBAHHO TOCTAH
makeT ¢ pesynbTaTamu. OHEH TpocTo OYAYT B3STHI Ha TakTe b U3 BeKTOpa
("ksmma”), mMeroterocst B cepiepe. Ecam TpaHcnpioTep yemen obpaboTaTh
5TOT 3aIpocC, TO B BEKTOpe 6ymeT ”cBexee” 3HadeHNe, THAUE — cTapoe, U MpH
5TOM KITMEHTY 6yaeT mocaan dhitaXok ~3HadeHHe HecBexee” .

2.2 Cepsep

B wacTogmmii MOMEHT IS CHCTEMBI HCHOIb3yeTcs pabodee Ha3BaHUe
"UCAM” (Unix-based CAMac control), u cepBep, cOOTBETCTBEHHO, NMEHY-
ercss UCAM-cepsep.

2.2.1 KoMmIoHeHTHI cepBepa

IIporpamMma-cepBep COCTOUT U3 Tpex dacTell: IPpUBPATHUK, MEeHEIKep, I COb-
cTBenHo cepiep (cM. puc.2.11).

,7 Complete static DB

Compiler

S
5 k= (hardware, logical elements ~o_ E g) CT)
= *._ and subsystems) B b g =
o Ssol s D I Q
- ; 7] o

() DB for clients e &

+~ o7 NE = = =
(>]<) ,7 Control modes DB > ] S < 5
= = for all the elements ] 8’: -7 ) &) )

1 /"’: 3 gu Dynamic DB of S

~_ andsubsystems L = E‘ \ hardware state
‘ R

r‘
|
|
L

Puc. 2.1: KomnoneHTEI cepBepa.

[IpuBpaTHUK TPUHEMAET 3aMPOCHl HA COSAMHEHHE OT KIMEHTCKUX MpO-
rpamM. OH mpOBepsieT, MOXKHO JIM Pa3pPelnTh MaHHOE COeNMHEHUE, W eCiIh
Ia, To “mepemaeT’ ero MeHemXKepy Wil cepBepy. Kcim Xe HeT, TO KIMEHT-
CKOIl TIporpaMMe OTIPAaBIIeTCs OTBET B AOCTYIe OTKa3aHo” W COeNWHEHHe
3aKPBIBAETC.

Menenxep CIIyXuT s aIMUHUCTPUPOBAHUS CHCTEMBI. JTO KaK OBbI
mporpamMma-’ HaasupaTenb’ , KoTopad yrmpaBiiseT paboToil mpuBpaTHUHKA U

1¥ike cosmamHEIe m paGoTaOINIe KOMIOHEHTE 0GBEIeHBl Ha PICYHKe CILIOITHBEIM KOH-
TypoM, IJIaHUPYeMble I pa3pabaThIBaeMEle — IIyHKTHPHEIM.
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eTcsl EMOHOM, 3alyCKaloliM OCTaJIbHbIe KOMIIOHEHTHI CHCTeMBI. B obs3aH-
HOCTH MeHeI[Kepa BXOAUT Takke UTeHre (aiiiia KOHQUTYpAIN 1 HadaTbHasd
HACTPOWKA.

CepBep BHINIOIHSET OCHOBHYIO, ~moiesnyio” pabory. C omuoll ”cTopo-
HBI” OH NMPUHUMAET OT KIMEHTCKHX MPOrPaMM 3alpOChl Ha OOCITYXKUBAHIE
1 BO3BpAIaeT MM Pe3yIbTAaThl, a ¢ APYToil ~ CTOPOHBI” B3aMMOIENCTBYET ¢
TPaHCIBIOTEPOM, TIepefaBast eMy TPeIBAPUTENBLHO 0bpaboTaHHBIe 3AMPOCH U
NpUHUMAS Pe3yIbTATH. KpoMe TOTO, 4epe3 cepBep MPOU3BOMUTCS MOCTYI K
Oaze JaHHBIX.

2.2.2 CTpyKTYphbl JaHHBIX, ICIOJIbL3yeMbIe B cepBepe

Kaxnwrii kananm obmanaeT ompenelleHHBIMI CBONCTBAMU, HEKOTOPLIE U3 KO-
TOPBIX MOCTOSHHEL (HAPHUMED, HOMED KpeiiTa), a HEKOTOPHIE — MepeMeHHE
(K TIpEMepy, TeKylllee 3HaUeHMe KaHama). MHbopMaIms o KaHaigaX opraHu-
30BaHa B BHIle Habopa MAacCUBOB THMAa int, short unm byte, B 3aBUCUMOCTH
OT THUIa KOHKPETHOTO TapaMeTpa. 1akoil MomXxoin HeCKOIbKO MeHee ~ CTPYK-
TypeH’, 4eM HCIONTB30BaHIe MACCHBA CTPYKTYD, HO TIO3BOJISIET KOMITIISTOPY
HUCIOJIB30BaTh peXKuM anpecanun SIB (scale=4), COKpalllagd TeM CaMBbIM JIAII-
Hee YMHOJXKeHWe HA pasMep CTPYKTYPHI.

MaccuBB TPOXOMAT MO BceM OJIOKaM 1 KpeliTam, Tak 4To (- >ireMeHT
saBigeTca KanaiaoMm 0 1-ro 6moka B 0-m kpefiTe. Ecnn, nanpumep, B TepBoM
KpefiTe 3 670Ka, B HOCTENHeM U3 KOTOpHIX b Kaxanos (ot 0 mo 4), To, ecin,
HanpuMmep, 4-it kanan 3-ro 6moka 0-ro kpefiTa numMeeT HOMeD 37, To 0-71 KaHaT
1-To 6moka 1-ro KpeiiTa OyneT UMeTh HOMeD 38.

Tem caMbIM MBI OTKa3bIBaeMcs OT pukcuposannozo NP B #BANK (KaK 3TO
6o Ha BOIIM-4), a NP GopMupyeTes Kaxk/Iblil pa3 IpH KOMIMIIAIHN 6a3kl
MaHHBIX. B 1enax oTiankm mMeeTcsd YTUINTA, TTO3BOIAIONIAA BEIACHUTE dTOT
HOMep.

B maHHBIT MOMEHT UMEIOTCS CIIEAYIONINE MacCHBEL (BCe NMeHa HAUMHAIOT-
¢st ¢ 7e_”, aTO0BI MOBBICHTE YNTabENbHOCTE W N30€KATh COBIANEHNS HMEH):

e int32 c_valuel[] TeKylllee 3HaUeHIe KaHala (T.e. TO, KOTOPoe ObI-
70 B HOCTENHME Pa3 TPOUHNTAHO HITH 3aINCAHO);

e int8 c_request[] OBLI TpHUCIaH 3alpoc Ha YTeHHNe WIHN 3aluch
3TOTO KaHaJa;
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HUs WiAH 3amuch (pakTuaeckn, 5To daar ” cBexecTn” : ecin
c_time[NP] == current_cycle,

TO 3Ha4YeHUe CBe)Kee) ;

e int8 c_typell Tun KaHana: arenne (0) waw sannck (1);
e int32 c_cratel[] HOMeDp KpeiTa;
e int32 c_block[] HoMep OIOKa B KpeliTe.

CrenyeT oTMeTuTh, 4TO aTpubyTh c_crate[] u c_block[] u3beiTouHE,
MOCKOITBKY OHU MOT'YT GBITH BEIYUCIEHBI U3 HOMepa KaHalla, HO 5Ta U36BITOY-
HOCTH 3HAYMTEIHLHO YMEHBIAET BPeMs MapIipyTH3allu.

2.2.3 Asaropurmbl paGoThI cepBepa

KOI‘I[& OpuXoauT 3aIpoc Ha tITeHI/Ie/SELHI/ICI) JAAHHBIX, TO OH BHa4daJie I[y6J'H/I—
pyeTcd B obITacTi OTBETA IJId 5TOT0 COCOAMHEHUd, 1 OJId KaXKA0TOo KaHaJla B
3aIpoce BHIIMOJIHAECTCA CJIEeHYIOIIee:

1. (a) 3ampoc Ha YTeHHMe: eciu yXKe ObUT 3aMpOC HA YTEHHE JUIA 5TO-
ro KaHajda, WIN ecIH 5TO KaHad 3allch’, TO CIeAyIolne IMari

MIPOIY CKAIOTCH.

(6) Bampoc Ha s3amich: NpoBepseTcs diar c_request s STOTO Ka-
Haja. Kenm oH yiKe B3BemeH, TO MPUITENNTAA paHee 3a0POC OTHIC-
KHBaeTcd B oUdepeil, 3HAUEHIe B HeM 3aMeHdeTcsd Ha HoBoe® n Bee

cJlieAymmue maru mpomnyCcKapTcd.

?3meck mCmomb3yeTcs TOT (aKT, UTO 3allpoc Ha UTEHHE KaHAIA 3alllCH Hukozdd He
IepecblilaeTCd B TPAHCIBIOTED, a OTBeT Ha Hero OepeTcd M3 BHYyTPeHHeIo K3Ila cepBepa
(c_value[]),rme yXe OPECYTCTBYET TO 3HaYEHHE, KOTOPOE GEIIIO 3allICAHO IIOCIIELHEM, T.€.
Tekytee. Ecianm ke 3anpoc Ha 9TeHNE HEKOETO KAHAIIA TPUXOAUT OTHOBPEMEHHO C 3aIIPOCOM
Ha 3alllICh B HETO, TO, €CIN 3a 5TOT IIAKJI TPAHCIBIOTED yCIIEET BEIHOIHATE 3alUCh, ~ duTa-
Tesb” MOy InT OGHOBIIEHHOE, TOJIBKO 9TO 3alucaHHoe 3HadeHne. (EcTh ogHO nckmowenne,
KOT'a BEIIIOJIHAETCS 3allpoc Ha UTeHHe KaHaJla 3alllCH — 3TO OIPOC BCETo CONEePXKHUMOTO
IMHAMHUYIECKO 6a3El JaHHEIX IIeDPE] 3alllIChI0 COCTOSHUSI yCTPOUCTB (pescum) ML MOITO-
BPEMEHHOTO XpaHEHW B COOTBeTCTBYOMNX (daiinax. Ho mias mepenaunm Takoro sampoca B
TPaHCIBIOTEP ACIOIB3YETCA APYTON MEXaHU3M. )

33aMeHy IpeIEIIYINero sHATEHIS MOXKHO, B IPHHIINIIE, IPOIYCTHTh, T.K. ABA 3aIIpOCa
Ha 3allICh B OOWH KaHaJI B JIIOOOM ciIydae HaloT KOJUIA3WIO, TaK ITO He BaXKHO, KOTOPHIHI
W3 HUX IOJIy9NT HIPHOPUTET — IOCIeNHMI (KaK IpH 3aMeHe ), mian HepBeit. (Bonpoc: a waro,
ecim npuxonmt (1) sanpoc Ha 4TeHME, a 3aTeM (2) 3ampoc Ha samuck? Omeem: 3ampoc Ha
YTeHNE ®e yCcTaHaBIMBaeT (ilar c_request, TaK 9To BOIpoca HeT!)
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3. YcranaBnmBaeTcsa diar c_request, mabbl 3admKCHpoOBaTH TOT (HaKT,
YTO Ha HTOT KAHAI yyKe MPUIIEN 3alpoc Ha YTeHUe/3amuch.

3amevaHme: eciau TPUXOMNT 3aIPOC HA 3aNUCh B KAHAJI YTEHUs, TO OH MOJI-
ya urHopupyetTcs. KoHeuHo cepBep nowiem KIUEHTY YHCIO 06 HTOM KaHaje,
HO 5T0 OynmeT 0 (7ma, HOMB — YTOOHI yKasaTh OMHEPATOPY, UTO ¢ MPOrPAMMOI
4TO-TO He B MopanKe)s.

Korma oT TpaHcnbioTepa TIpUXOANT KOMAaHIa ~AaBail 3alpochl’, eMy OT-
CBITACTCS BCS OUepellb JIJIS 3alPOIIEHHOTO KPeliTa, Mocie 4ero OHa O9uIaeT-
cd. Bee sampocer, TpHIiefime mociae 5Toro MOMeHTa, H06aBIIIOTCs K Tenephb
yXKe IycToil odepenu, I 6yAyT oTpaboTaHbl Ha cIedyiomeM ke’

B komIle Mukiia TpaHCIBIOTEDP OTCHIIACT CEPBEPY MaKeT ¢ pe3yiIbTaTaMMu,
U T KaXXJOTO KaHajla B HTOM TMaKeTe AelaeTcs Clieqylolee:

1. 3mauenme xonupyercs B ¢c_value[].

2. ®aar c_request cbpackiBaeTcd, YTOOBI OTPA3UTh TOT GAKT, ITO 3a-
npoc OBLIT BEITIOJIHEH U 3HAYEHUE CBEXKee.

[MockonbKy TpaHCOBIOTED MOXKET He YCIETh O0CIYKUTE B TEKYIIEM ITIKITE
BCE 3a0POCHI, TO OH MPHUIIIET PE3yIbTATHI JUINb AIg TeX, YTO GBI BBITOIN-
HeHBI, a JIIId OCTAIbHBIX ¢ilar c_request B cepBepe OCTAHETCS B3BEICHHBIM.

3aTeM Bce 06ITaCTH OTBETOB CKAHUPYIOTCS W 3alOIHSAOTCS TAHHBIME W3
c_value. Ecim cOOTBeTCTBYIONINIT ¢c_request Bee ellle yCTAHOBJEH (CHIHa-
TU3UPYSE, 9TO 3aTMpoC ellie He OBLT 0BCIYXKeH), TO 3HAYECHHE BO3BPAIIAETCS ¢
TOMeTKOIl ” cTapoe”.

3amevaHme: IOCKOIBKY Ha T€ 3a0pPOCH, KOTOPHIE OH He YCIIEN BHITOIHUTE,
TpaHCIBIOTEp TPOCTO He MPUCHIIACT PE3ylbTaToB, TO dilar ¢_request ocTa-
HeTCS B3BEJIEHHBIM, TaK UTO CIeyIolNIne 3alpochl Ha HTOT XKe KaHall He 6yayT

4Crenyer 3aMeTHTH, 9TO B CIydae 3allpoca Ha 3aIlliCh HOBOE 3HAUEHIE He 3allCHIBa-
ercsa B c_value[] — oHO momazmeT Tyma WL KOrga 3alUCh NeCTBUTEIBHO TPOU3ONIET 1
TpaHCHBIOTED OTOMIIET 0O0paTHO cepBepy Pe3yiIbTaT BMeCcTe C pe3yiIbTaTaMHt 3allpoCcoB Ha
ITeHHE.

5BechMa BeposTHO, UTO CaelyeT BEKJOUNTH B CEPBED (cpemm mpyrEX OTIIANOYHEIX
CPEICTB) AMATHOCTHKY 5TON CHTYaIli.

6 BoobiIre-T0, MOXKHO 6BLIIO GBI OTPAGATHBATE B TEKYIIIEM IIK/IE Te U3 HEX, KOTOPHIE OT-
HOCATCIK H3MEPSIEMEIM B TaHHOM IIIKJIe KaHAJIaM (T.€. T€M, 711 KOTOPHIX yCTaHOBIEH (hiiar
c_Trequest) MM ABILIOTCA 3allPOCAMI Ha ITEHIE KaHAJIOB 3aIliICH (KOTOPEIE , HATOMHIM, T~
TaloTCH U3 Kollla cepBepa 6e3 yuacTHa TpaHcHbioTepa). Ho 5To BEI3OBET IPO6GIEMEL B TOM
ciIydae, eciII BMecTe ¢ 3THM Xe ITaKeTOM IPHUIUIA U 3allpOochl, He Moananalollne Iom >TI
KaTeropuH, I MOTOMY Tpebyiomine o6paboTKI Ha cIIeAyIoIneM ITNKJIe.
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peToTHeHNE 6yq)ép0B.

2.3 KameHnrTckasa 6umbiamorTeka

2.3.1 CocTaB KJINEHTCKON 6U6INOTEeKN

KnmenTckasg 6ubmnoTeka mpenocTaBideT MporpaMMaM CIIeAyIoIne yCeayTu:
yCTaHOBIIEHHE / PA3PBIB COCMUHEHUS ¢ cepBepoM, paboTa ¢ JIOIMYeCKUME Ka-
HajgaM’, TOCTYT K 6a3e MAHHBIX, MOCTYT K CPeACTBAM aIMUHUCTPUPOBAHUI,
ACMHXPOHHAIA CBI3b ¢ NOMOIHUTETLHBIMU MOMYIIMU B KOHTposepe. Humike
5Tu uHTepdelickl pazodpanbl 6oaee TOMPOOHO.

Y craHoBiieHIE COeANHCHNA C cepBepoOM

Ho BEITOTHeHNWS KAKUX-JTNO0 WHBIX MelCTBUH, MpOTpaMMa MOJKHA COeNu-
auThbess ¢ UCAM-cepepom. Ilepen BHIXOmMOM, ecTecTBEHHO, HAMO 3aKPHITH
cOeMMHEHNE. JTO MENAETC TP MOMOIIH MPOCTERIINX BBHI30BOB:

int ucam_connect (const char *host, const char *arng);
int ucam_close (int cd);

[TapameTp host gBmsgeTcss UMeHeM MAaIUHBL, Ha KoTopoli 3amymer UCAM-
cepBep. ucam_connect () Bo3BpalaeT JeCKpUITOp coefnHenus , wiu -1 ecin
mpomsoIiia ommnbKa (B TOM ¢Iydae B €Xrrno 3aHOCHTCS ee KOI).

ucam_close() 3aKpBIBAeT COeNMHEHNE, TAK YTO AECKPUIITOP OoJiee He CBS-
3aH HU ¢ KaKUM COeIHHEHMEM W MOXKeT OBITH MCIOIB30BaH 3aHOBO. JTOT BHI-
30B BO3BpamaeT ( IPH yCIeTHOM BHIIONHEHNN ollepallny, u -1 mpu ommbke®.

Jiobasg mporpaMMa MOXKET OTKPBITEH OMHOBpPEMEHHO OO0Jlee OMHOTO COENN-
HEHUS, HAIPHUMED, K pa3HbiM cepBepam. OnHako, 6oiee MTPeAMOYTHTETHLHO
HCHOJIB30BAHME OIHOTO COSJMHEHUS ¢ KaXKIbIM CePBEPOM, WM YTeHUe/3amuch
BCeX HMaHHBIX 4Yepe3 Hero, MOCKOJBKY TaKON MOAXON MUHUMU3NDPYET HaKiiall-
HEIE PACXONLL .

"OTo ne GanITOBHI TECKPUIITOP, & WHAEKC B TabINIle COENMHEHNN, KOTOPasd UCIOIb3Y-
eTCsI BHY TPH KJINEHTCKON 6MOIMOTEKN.

8 OmEIT MOKAa3BIBAET, ITO Pe3yIbTaT CTaHZApTHON byHKINE close() 0GEIYHO HTHOPIH-
pyetcs. MOXHO IPEIIoIokKnTh, 9YTO 3TO B OCHOBHOM BEPHO U 11 ucamclose().

9BoobIme-10, GOIBINMHCTRY IIPOrPAMM, CKOPEe BCETO, GYHeT IOCTATOYHO OIHOTO-
eNMHCTBEHHOTO coenmHeHmnsa. Ho MoXeT BOSHHKHYTH cHTyalus, Korja Ha ~pasBecucTol’
YyCTaHOBKE HEKOTODHIE JIOTMYECKH B3aMMOCBSI3aHHBEIE KOMIIOHEHTHI YIPaBIIAIOTCA Pa3HbI-
Mu cepBepamu. Bor 3mech-To m moTpebyeTcs MCHONB30BAHME HECKOIBKHUX COENMHEHUN
OMHOBPEMEHHO.
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ITockoabKy cepBep obpabaThIBaeT TONBKO OAWH 3aIPOC 33 MWKJ, a KIWEHT-
CKOIl TporpaMMme MOXeT NoTpeboBaThcd YNTATh U NMHUCATH MHOIO KaHAJOB
OIIHOBPEMEHHO, TO BCe 3AlPOChHl HA YTEHHE/3aMich COOUPAIOTCS B IIPOrPAMME
B ONWH TAKET 3aITPOCOB W 3aTeM BHICHLIIAIOTCS cepBepy. Korma cepBep peallb-
HO 06paboTaeT 3TOT MaKeT, OH TOIIIeT OOpaTHO MakeT OTBETOB, KOTOPHII, B,
CBOIO OYepelb COAEPAKUT OTBETHI HA BCe 3AIPOCHL.

g cooTBeTCTBUA 3TON MOMENN MPOTpaMMa MOIKHA MCHONTB30BATE Cle-
NYIOMINI aJITOPUTM:

1. MunnpranusupoBaTh HOBLIM MakeT Bbi3BaB ucam_begin();

2. NobaBUTh K 5TOMY MaKeTy 3alpOChl Ha UYTeHHe/3allch HCIOMB3Ys
ucam_getXXX() u ucam_setXXX();

3. OrmpaBuTh makeT, Bu3BaB ucam_run().

IlepBLIM TapamMeTpoM BceM 5>TuM GYHKIIIM HepemaeTcs ~int cd” — me-
ckpunTop coenmHennsi. OMHOBPEMEHHO MOXKET HCIOIB30BATHCS HECKOIBKO CO-
eNWHEHNN, W BBI30OBBI ¢ pasHBIMEH cd MOTYT cMemuBaThes. Camu GyHKIIHH
OTIMCAHBI HUXKE.

Nuannnanusanmsa nakera. KaxXApil MUK B KINEHTCKOR IporpaMMe 1071
JKeH HaunHAThCeA ¢ BBI3oBa ucam_begin():

int wucam_begin (int cd);

DTa (QYHKIHUA co3maeT HOBHII MyCTO#l MakeT, K KOTOPOMY MOTYT OBITH
noGaBIIEHEL 3allPOCHl HA YTEHUE U 3alliCh, KaK ONUCAHO HUKE.

3anmpocsl Ha UTEeHUE NAHHBIX. EcTh Tpu GyHKIUH I 3aIpoca ITEeHHS
JIAHHBIX, UM KaXIOW U3 HUX HaunHaeTcd ¢ “ucam_get”:

int ucam_getvalue (int cd, chanaddr_t addr,

int32 value, tag_t *tag);
int ucam_getvgroup(int cd, chanaddr_t start, int count,

int32 values[], tag_t tags[]1);
int ucam_getvset (int cd, chanaddr_t addrs[], int count,

int32 values[], tag_t tags[]1);
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KaHAIl, ¥ UCIONB3YeTCI OYeHb PEIKO.

ucam_getvgroup() sampalmBaeT MOCTENOBATENBHYIO TPYINY KaHAJIOB
(HampuMep, Korjia HecATOK ONHOTHIHBIX HANPSKEHU MepaeTcs ONHNM
ATIT).

ucam_getvset () sampammnBaeT TPON3BONBHBIN HAOOP KAHAJOB, H MOXKET
OBITEH MCIOMB30BAHA IJIA OMPOCA COCTOSHNUS ITOTMYECKON ~ pyuKm’” .

ApryMeHTH QYHKIUN UMEIOT CIASAYIONUN CMBICIT:

cd meckpunTop coenmHEHU;
addr womep Kamasa nig ucam_getvalue();
value/values mepemenHas/Maccus, KyJga HaIO CINTATH KaHAI(HI);

tag/tags mepemMeHHad/MaccUB, Kylla CIefyeT MOMECTHTH cTaTyc(bl) KaHa-
na(oB) (3HaueHHe cBeXee/cTapoe);

start HoMep mepBOro KaHaja B pYIIIE;
addrs mHoMmepa KaHaJoOB B Habope;
count KoIMYecTBO KAHAJIOB B TPYIINe UIH HAbOpe;

B xadecTBe mapameTpoB tag 1 tags MoxkeT ObITE yKazaH NULL, B caydae,
€CITl MpOrpaMMe HEBaXKHO, CBEXKIE 1T 3HAYAHUS WIH HET.

Mapamerphl addr/start/addrs (BeimomHsonme poiak NP B #BANK Ha
BOIIT-4) cunThiBaoTcs TPOrPAMMOI IPH cTapTe W3 Gaskl NaHHBIX (TOAPOO-
Hee ¢M. nalee pasmen ”Pabora ¢ 6asofl MaHHBIX ).

3anpocsl Ha 3anuck GaHHBIX. PyHxnnn ucam_setXXX() odeHb MOXOXKM
Ha Habop ucam_getXXX():

int ucam_setvalue (int cd, chanaddr_t addr,

int32 value, tag_t *tag,
int *result);

int ucam_setvgroup(int cd, chanaddr_t start, int count,
int32 values[], tag_t tags[],
int results[]);

int ucam_setvset (int cd, chanaddr_t addrs[], int count,
int32 values[], tag_t tags[],
int results[]);
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PBIf YKa3bIBaeT Ha MepeMEeHHYIO/MACCHB, B KOTOpbIe MONAIyT HOBbIE 3HAaUe-
HUs (OHH MOTYT OTJINYATHCS OT 3aMNCAHHOTO 3HAUEHWsS B CIIydae eCili JIBE
IPOrpaMMBbl IBITAIOTCA MHCATH B ONWH KaHAI ONHOBPEMEHHO). DTOT mapa-
MeTp MoxeT ObIThH NULL, eciu mporpaMMy He 3ab0TIT BO3MOXKHBIE KOH(PIMK-
ThI, WK OH MOXKeT YKa3blBaTh HA TY XKe IEePEeMEHHYIO/MACCUB, 4TO UCIOIb-
3yeTcs B KadecTBe value/values.

Oropaska sampoca. Haxomerl, Korja makeT TOTOB, OH OTIPaBIAETCS Ha
cepBep BBI30BOM ucam_run():

int ucam_run (int cd);

DTa QyHKIHS MOKUAAETCI OTBETA U CKIAAbIBAET MOy YeHHBIE TaHHBIE B
nepeMeHHbIe, YKasaHHbIe NpU Bbi3oBax ucam_getXXX () /ucam_setXXX().

Monnucka Ha gaaasie. [[ockonbKy GONBIMMHCTBO KIIMEHTCKUX MTPOTpaMM
paspaboTaHbl A ” CIEAAIIero KOHTPods” | OHH B OCHOBHOM YHTAIOT JaHHBIE,
a omepalun 3allich CpaBHUTENbHO penku. Habop 4uTaeMbIX KaHAIOB TaKkKe
U3MEHAETCS OUeHb PeaKo. Takum o6pasoM, KasK Bl IIKIT KITMEHT JOIKEH o~
CBITIATH OJHU U Te JKe 3alpPOChl, TPATd TaKUM 06pa30oM BpeMs U POy CKHYTO
cocobHOCTh. YTobbI n36ekaTh TAKOrO TIAYIOTO TMOBEACHUA, KIIMEHT MOXKET
’HoanucaThed’ Ha HEKOTOPBHIE KAHAIIBI.
s moanucKn KITMEHTY cliefyeT MPOU3BeCTH CIEAYIONINe MeiiCTBHS:

1. MaunpranusmpoBaTh HOBLII makeT, BhI3BaB ucam_begin();

2. loGaBUTHL K 5TOMY HakKeTy 3alpOCHl Ha UYTEHHE, BOCIOIB30BABIIHCH
ucam_getXXXx()1'?;

3. OTnpaBuTh makeT, BbI3BaB ucam_subscribe().
dyuknus ucam_subscribe() ompenenena cIeAYIOMIIM 0OPa3OM:
int ucam_subscribe (int cd);
Takum obpaszomM, TPOIECe NOANUCKHA OYeHL CXOXK ¢ ODBIUYHBIM YTeHHEM

JAaHHLIX, ¢ TOIl JIMIIL pasHuleidl, 4ro BMecTo ucam_run() Halo BLI3BAThL
ucam_subscribe().

10EcrecTBenno, ucam setXXX () mcmoas3oBaTh He ciremyeT!
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Hst Toro, uTobwbl TOANICATHCS HAa APYTOil HAOOpP KAHAIOB, KIWEHT AOJIKEH
3aHOBO MOCIATH 3aMPOC O MOANUCKE, I OH ABTOMATHYECKH OUMCTHT TPEIBIIY-
muit Habop. Hig Toro, 9TobBl MONMHOCTHIO ~ OTIHCATHCA , CAEAYET TOCIaTh
My cTON 3aImmpoc.

[Ipuckutaemble o TOANKCKe TaHHBIE OYyAYT MOMANaTh B IEPEMEHHBIE, YKa-
3aHHBIC B KadecTBe values/tags B dyHKnugx ucam getXXX().

Pa6Gora ¢ AOIIOJIHUTEJIBHBIMU IIPDOI'PAaMMHBIMIU MOAYJIAMHI

Hiist cBsi3M ¢ MPOrpaMMHBIME MOAYJISIME B TPaHCIbIOTEpPEe, KOTOPhIE HE SBIIS-
I0TCS MOKAHAIBHBIMI IPafiBepaMu, HCIONB3YIOTCS TaK Ha3blBaeMble ~ TPsSIMBIE
coemmtenns” (direct connections, direct channels). IIpu 5ToM cepBep pabora-
eT Kak " Tpyb6a”, mpocTo mepemaBas AaHHBEE B 000WX HANpaBieHUIX. B kiu-
eHTCKON OMOIAMOTEKe BHIMIONHIETCS JIUITL Mpeobpa3zoBaHre MopAnka OaliT B
IAHHBIX W3 NOKaJbHOTO B little-endian u obparHo (mompobHee Ha 5Ty Temy
eM. pasnen 2.8.1).

B macTosmmuii MOMEHT HCIONB3yeTCS OUeHb YIIPOIMEHHBIN BapUAHT — Ipe-
MyCMOTPEHA JINIb CHHXPOHHAS CBA3b, T.e. HA KaXJBIA 3aMpoc KIMEHTCKON
mporpaMme 0bs3aTeIbHO OyIeT MPICIaH OTBET, I Ha0OOpOT, TaHHBIE OT MO-
YIS MOTYT MPUCHIIATHCS TOIBKO HETIOCPENCTBEHHBIM OTBETOM HA 3alpOcC.

OTKpBITHE IPIMOrO cOeauHeHNA. [lad OTKPEITHUA TPIMOTO COeNNHEHN S
ncnoab3yercs pyakius ucam_opendirc():

int ucam_opendirc (const char *host, const char *arng);

Ee cemanTuka npenTnuna ucam_connect (). 3akpbiBaeTcs IpIMOe COEMT-
HeHme Tpu moMoIn ucam_close().

O6MeH DAaHHBIMHU IO MIPAMOMY cCOeOWHEHMIO. Jl4 NepechITKN MaHHBIX
npuMensercd Gyukiusd ucam dircmsg():

int wucam_dircmsg(int cd, moduleid_t module,
int32 args[], int nargs,
int32 datal], int ndata,
int32 results[], int snresults);

Smeck module — umaeHTHGUKATOP MOAYIIS, TOIYyUYeHHBI w3 Oa3bl HaH-
HbIX; args [], nargs — mapamMeTphl, llepenaBaeMble MOIYJIIO W UX KOJIMYECTBO;
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IyeT TOMECTHTE DPEe3yIbTaT OT MOAYyJIs (HANPHMep, OCIIIIIOTpaMMY), a B
*nresults ykaswiBaeTcs pasmep results[], mocie BEI3OBa Tyma momeriaeT-
¢ KOJIMUeCTBO peallbHO TONyUeHHBIX AaHHBIX. PasmeneHne Ha args u data
BechbMa YCIIOBHO, U CAEJIAHO JIUIIb 14 TOTO, YTOOKI B OyMyIlleM MOXHO OBLIIO
paCIIUpUTEL MPOTOKOI AJd Mepeladn MaHHBIX pasMepoM He TONbKo 4 bafiTa
(Tornma Kax mapaMeTpPHI Beerfia SBIAIOTCS 4-0afiTOBBIME TIETBIMHE).

Pabora ¢ 6a3on maHHBIX

Bampocsl K 0aze MaHHBIX MOTYT TPOU3BOAUTHLCS Kak depes OOLIYHBIE
(MOKaHAIILHBIE) COEMMHEHHs, TaK W dUepe3 TpsMble coennHeHnsd. Mexa-
HH3M 3alpoca OdYeHb MOXO0XK Ha TOT, YTO WCIOIB3yeTcsd TPHU 3ampocax
Ha YTeHUe/3alHch KAHAIOB: CHAYala UHUIMMAIUBMPYETCH MaKeT NpH MOo-
morru ucam dbbegin(); 3aTeM OH 3aNOIHAETCS 3alpocaMu MPHU TIOMOIIN
ucam_dbgetcrate(), ucam dbgetblock(), ucam_dbgetchan(),
ucam_dbgetgroup() n ucam dbgetelem(); u, HAKOHeIl, BCe 3alPOCHl OTIPa-
BIISIIOTCS Ha cepBep BbizoBoM ucam_dbrun().

Kaxnag us dyuxnuii ucam dbgetXXX() umeer Tpm mapamerpa: int cd —
MECKPUIITOD cOefMHeHns, char *name — WM KOMIIOHeHTA 6a3bl MAHHBIX, WH-
dopmalus 0 KOTOpOM 3alpallinBaeTcs, 1 TPeTuil mapaMeTp Buia something
*result, rje TuO something 3aBUCHT OT 3alpallliBAeMbIX TaHHBIX.

CrenyeT 3aMeTuTh, 9T0 paboTa MOYTH JOOOH MPOrpaMMBl HAUNHAETCS
uMmeHHO ¢ obparenus K BIl: ona sanpamuBaeT NP, xoshduimeHThl 1 elrle
BCe, UTO eil HyKHO 13 6a3bl JaHHBIX (BOpOTa CIIEKEHNS, MPeeTbHbIE YCTaBKI
o T.IL).

2.3.2 AJaropuTmbl TTOACUCTEMBI CBA3M C CEPBEPOM

Y craHoBiieHIE coeAMHCHN A

Cpa3sy mociie BBHITIOJTHEHHsI CHCTEMHOTO BBI30Ba connect () cokeT mepeBOAUMT-
¢ B ACHMHXPOHHBIN pexxum u pasbreiimiuii B/B ocyuecTBiserca B doroBoM
peKmMe.

bubnmnoTeunyio GyHKINWIO yCTAHOBIEHNS COeNMHEHN A MOKHO OBITO OBl ¢lle-
IaTh 6ceada BIOKUPYIOIIEcs, TOCKOIBKY OHa ByMeT BBI3BIBATHCS HEUYACTO,
HO U3 COODpaKeHWi MOIHOTHI BCe XKe W el MOXKHO TepenaBaTh durar ~non-

blocking”.
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Bce 6ubnmoreunsie Gpyukiuu, ocyiecTsisolue B/B no cokeram, moumepxu-
BAIOT JIBA PEXNMa pabOTH: CHHXPOHHBIH (GIOKUPYIONTHIICS) W acHHXPOHHBII
(HEGIOKMP Y IOTITHITCS ).

B nepBoMm pexmme BO3BpAT YTNpaBiIeHHWS KINEHTCKON MpOTpaMMe TIpPO-
H30AET MNIME MOCIe TOJHOTO 3aBepIieHns onepalni (MeXaHW3M OIOKIpO-
BaHWs/pasbIoKNpOBaHs KIMEHTCKON MPOorpaMMbl paccMOTpeH Hinke). Ha-
npumMep, ¢yHKIud ucam_run() oTOpaBUT MaKeT CePBepY, MOKIETCS OTBeTA,
7 JIAITE 3aTeM BepHET yIpaBIleHe.

Bo BTOpOM peXmMe HpH OTCYTCTBHN ~TPOIECCYATBHBIX OMHOOK” (Ta-
KIX, KaK HeHHHIHAIN3MPOBAHHOCTH TakeTa) (GYHKIHA OTIPABUT 3aMpOC
U 3aTeM 3aBepIINTCS, BEpHYB pesyabTaT -1 um errno=UERUNNING (aHanor
EINPROGRESS).

Peann3aunﬂ ACHUHXPOHHOT'O PEXKHNMAa

B acumaxpoHHOM pexmMme TOCIe OTTPABKHU 3ampoca 6ubnmoredrbie GyHKITHN
cpa3y BO3BpAIaiOT yIpaBieHNe KIMEHTCKON MPOrpaMMe CO CTaTyCcoOM ~ B TPo-
recce UCTOTHEHUST .

IIpu mpuxome orBera BosuHukHeT curHaid SIGIO, Tak uro ympasie-
Hie OyneT HepenaHo o6pabOTUHKY CHTHada W3 OMOGAnoTeKn (HA30BEM €ro
SIGHANDLER). On onpenennT, o KakOMy M3 COKETOB (a ClIEIOBATENBHO,
COEMHEHNTT) TIPUIIUTH TaHHBIE, I CYUTAET TO, 9TO NpHIUo. B Havaie mobo-
r'o MaKeTa — 3ar0JIOBOK, B KOTOPOM COMNEPKUTCS UIHHA MakeTa. Feiu mpuresn
ellle He Bech MakeT (UTo BechMa BeposTHO), To SIGHANDLER sanumer B
MECKPUIITOD COEMMHEHNS OOBEM YiKe MPUIIENNINX TaHHBIX 1 oTBannT. Korma
npuaeT ocTaibHOoe, TO onsaTh BosHuKHeT SIGIO, BrrzoBeTrcs SIGHANDLER
 T.0I.

Kormna maker 6yner nountan no koumna, To SIGHANDLER nposeput Tumn
makeTa U MPeANpUMET COOTBETCTBYIOIINE nelicTBus. PeambHo MOXKeT OBITH
TpU Kilacca TMAKeTOB: NaHHBIe B OTBET HA 3amMpOC, MOANNCKA W HCKITIOUN-
TenabHas cuTyarus. [locaenane nBa moagpoOHO 06CYKIAIOTCS B TMOCIENYIOTIHNX
pasmenax.

IIpu npuxome makera ¢ nanaeiMu SIGHANDLER, BemmonauT crenyornime
IBa JefcTBUS: 1) clemaeT MOMETKY, UTO ONePAIlNs 3aBeplieHa; 2) BBI30BET
VKa3aHHYIO KIMEeHTCKON nporpammon Gyuknunio. Takum oOpa3oM, y KIHEHT-
CKOWl TPOTPaMMBI €CTh JIBa BapHaHTa PabOTHl ¢ ACHHXPOHHBIMHU COENIHEHN-
smu. [Ipu mepBoM BapmaHTe OHa MOCe OTIPABKH 3aIIpoca BPeMs OT BpeMe-
HI POBEPSET, He TPHIIE I OTBET (P MOMOIIN OHOIHOTETHON QyHKITH,
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[ePEeBOMle COSNMHEHNST B ACHHXPOHHBIN DeXUM IPOrpaMma yKasblBaeT QyHK-
IIHIO, KOTOPYIO ClleAyeT BLI3BATH IO 3aBepIIEHUM ONepalni, T.e. paboTaer
o mpepbiBaHUIO. B cBolo ouepens, Takas ¢yHKus-hook MoxeT BEBI3BaTB
XtNoticeSignal() nms yeenomiernns Xt/ Motif (npn mcmonp3oBanny OHBIX).
Oba BapraHTa MOTI'YT HCIONB30BATHCI OMHOBPEMEHHO.

Peann3aunﬂ CHHXPOHHOTI'O peXunMa

CUHXpOHHBIN pexuM, BoobIe TOBOps, aBiseTcs dukiueii. [Ipu ero memoms-
30BaHnN 6ubnuoreka paboTaeT TOYHO TakK XkKe, KaK M MPU aCHHXPOHHOM, HO
oubanoTevnble GyHKINHN ITPOCTO cCaMU TOXKUIAIOTCI aCHHXPOHHOTO 3aBeplle-
HUS ONlepalliil MOCPEACTBOM MPOCTENINEro IUKIIa BUAA

while (!operation_completed(cd))
select (0, NULL, NULL, NULL, &tv);

(tv — 1 cexynma)

MockonbKy i 3aBepIeHUs OMepallni MOIKHBI TPUATH JaHHBIE, a OHU
Ber3oByT SIGIO, To select () 6ymeT mpepBaH.

B cunxponHOoM pekmMe yKasaHHas TPOTPAMMOI I aCHHXPOHHOTO YBe-
JoMieHns GYHKINS He BRI3BIBaeTCs, a ~ aHaiior select ()” Bcerma BosBpalia-
eT pesynbTaT ”omeparus 3aBepiiieHa’ , T.K. olepamus BCerja 3aBepIiiuTes 10
BO3BpATa yIpaBIeHWs KITMEHTCKON porpamMmme.

Peann3aun5[ IIOOIINCKH

[puxon moANMCAHHBIX JTAHHBIX B CHITY CBOEH MPUPOMABI BCETa IBIIETCI acHH-
XPOHHBIM COBBITHEM, TOATOMY PEXUM PaboOThl COSINHEHNT HUKAK He BIUIET
Ha noanucky. [lpu npuxome Takux HAHHBIX OyAeT TPOU3BOAUTHCS TPUMEPHO
TO JKe, YTO W TPHU Opuxojie OOBIYHOTO OTBETa B ACHHXPOHHOM pekmme. Bo-
MEPBBIX, OyeT BBICTABIEH (hITakoK ’MIPUIIIH 0OHOBIIEHHBIE” (TOUHee, TIPOCTO
3HaUeHHe HeKOell NepeMeHHOl OymeT yBenndeHo Ha 1). Bo-BTophIX, GyneT BbI-
3BaHa yKa3aHHas MPorpaMMoil GyHKIUS (Ta ke, 9TO U IPH 3aBePIIeHIH Olle-
panuu, Ho ¢ ApyruM ”KomoM mpuanHe’ ). Kak w mpu oBBIYHON acHHXPOHHOI
paboTe, mTUYHOE MENO OPOrPAMMBI, KaKol U3 JABYX BApUAHTOB YBEIOMIICHUS
HCTIONB30BATD.

3amevaHme: TpU MPUXONEe TOATMUCAHHBIX MAHHBIX (QYHKINS-YBEIOMUTETD,
eclii OHA 3aperHCTPUpPOBaHa, OyeT BbI3BAHA BHE 3aBUCHMOCTHU OT TOTO, Ha-
XONWTCA JIH COSNHEHNE B AaCHHXPOHHOM PeXUME.
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TepMmuuoM ”ucKITOUNTeNbHAS CHTyaus’ 0603HAYAETCsS MPUXON MakeTa, He
SIBIISTTOTIETOCST HU OTBETOM Ha HEKUI CTaHAaPTHHIN 3alIpOC, HU TTOATHCAHHBIME
JMAHHBIMA.

Taxux makeTOB MOXKeT OBITH TPH BUAA: 3aKPBITHE COENMHEHNS CO CTOPOHEI
cepBepa, HEKOe COOOIIEHIe MO0 KOHCOMBHOMY COEMMHEHHIO (THI COSTMHEHMS
CT_CONS), u makeT [0 MPAMOMY KaHamy cBssn (coenntuenne CT_DIRC).

B aobom ciiygae OymeT BBI3BaHA yKaszaHHas KIHMEHTCKOW TpOrpamMMoOi
GYHKIIA-YBEAOMHATEND ¢ COOTBETCTBYIONNM ~ KOIOM TMPUIIMHEL .

Ecan maker — 3akpbITHe cCOeNMHEHN, & TPOrpaMMa He yKas3aia GyHKIIHI-
YBEIOMUTEIA, TO NAIBLHEHNINE BBI3OBHI OOBLIUYHLIX OMOIMOTEUHBIX (QyHKIHAHR
(kpoMe ucam_close()) GyayT BO3BpPAIIATH Pe3yabTaT ~COSTNHEHNE 3aKPhI-
TO cepBepoMm” (errno=UECLOSED — anasor ECONNRESET). IIpoBepka ”omnepa-
s 3aBepimena” 6ymeT Bo3BpalaTh ~ma’ — 4ToOLI porpaMMa He 3aBHcaIa
Ha OXWIAHUHU, a MBITAIACh CAENATh CIeAYIOIINA 3ampoc, Korjaa eif u Oyaer
BO3BpAIllEH pe3ybTaT ~ CcoeldnHeHNe 3aKpeiTo” . Takoil momxon aHalOTHYeH
ncnonb3zyemMoMy B UNIX mo oTHOIEHNIO K cOKeTaM — TTPHU 3aKPBITHHU NPYTO-
ro KOHITa coKeT-Traphl select () BosBparmaeT "ToToB nisg uTenns” , a read()
cunTeiBaeT () 6aulT.

B cayuae ke mpumxoma NaHHBIX IO KOHCOJIBHOMY COENWHEHUIO WIH
Mo TPSMOMY KaHally KIIMEeHTCKas mporpaMma o643ana yKa3aTh (DYHKIIHIO-
YBEIOMUTEND. B TPOTUBHOM cilyduae NaHHBIE TPOCTO 6yAyT moTepsHbl. Kemu
LTS KOHCOITBHOTO COENMHEHNsI HTO O3HAYAET JIUIb TTOTEPIO HEKOETO MHBOPMa-
IIIOHHOTO COODIIEHNs (THIA ” CHCTeMa 3amyiiena” ), To I IPSMOTo KaHaa,
¢ BBICOKOIl BEPOSITHOCTBIO, 5TO abCOITIOTHO HECCMBICIIEHHO W SIBIISETCS STBHOM
OINOKON (3a MCKITIOUEHHEM KaHAJOB, PAbOTAIIINX B CHHXPOHHOM DEXIME —
7 3ampoc-oTBeT” ).

3amMevaHme: Kak U B caydae MOATNCKH, TPU HCKITIOYNTENBHBIX CHTYAIIMAX
(DYHKIUSA-yBENOMITEND BEI3BIBAETCS U /I CHHXPOHHBIX COEMMHEHNH.

HOTeHHHaJ’IBHBIe HCTOUYHUKH OIMTOOK

B npunnume, 6ubamoTeka MOXKeT UPUATHU B HEMPeNCKa3yeMoe COCTOIHUE,
eciI MepeKIlIoueHne MeXIy CUHXPOHHBEIM M aCHHXPOHHBIM peXHUMaMHI IIpo-
W3BONUTCS BO BpeMd BEHITIOTHeHUs Hekoell oneparnu. [[o3ToMy BO3MOKHOCTEH
NepeKJIIOYeHN s peKiMa orpaHndYeHa MOMeHTAaMUI, KOra He BBIIOJHIeTCI HU-
KakKad olneparnusa (T.e. COeIUHEeHNE HAXONUTCd B COCTOAHUU CS_READY).

C BBICOKOI CTeNEHBIO BEPOSITHOCTU MOXKET BOZHUKHYTH CIEMYIONIAs CH-
Tyanns: GyHKINS ucam_subscribe() chopMmupoBama um oTociaia cepBepy
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CLIJTAaeT OuepelHBle 3HAUEHN MOAMUCAHHBIX KaHAJIOB — eCTeCTBEHHO, W3 CTa-
poro mabopa. [lockonmbKy 6ubmroTekKa coxpaHsdeT WHOOPMAIWIO O TOM, KyIa
CKJTAILIBATE MOMNMCAHHOE, B CBOeM Oydepe, TO B 9TOT MOMEHT COMEPKUMOE
b6ydepa He OymeT COOTBETCTBOBATH MPUCIAHHBIM MaHHBEIM — T.e., 6ubmmoTe-
Ka yxe 73abymer”, Kylda HaIO TMOIOXHTEH CTApPYIO MOANUCKY. YToOB 0GORTHI
5Ty TpobiieMy, OHGINOTEKa HOMHUT Tosle Seq (MOPAMKOBBIN HOMED) MakeTa
3aKa3a, KOTOPOMY COOTBETCTBYIOT TeKylline mnaHHble B Oydepe. Ecam mome
Seq MpuCIAHHBIX MAHHBEIX He COOTBETCTBYET 3allOMHEHHOMY, TO TaKOU MakeT
TIPOCTO UTHOPUPYETCS. Y UNTHIBad, 9TO Seq — uint32, T.e. uMeeT mepuon 136
neT mpu gacToTe 11, TO BEPOATHOCTE COBMANEHUS TTOPANKOBLIX HOMEDOB OT
PAa3HBIX TOANNCOK TMPAaKTHIYeCKN HYyJIeBad.

"TIpaBusia Urpel”’ OJIA KJIIMEHTCKOU IMPOTPAMMBI

ITockoabKy GYHKIUN-YBENOMUTENN BLI3BIBAIOTCA M3 0O6paboTUYMKa CUTHAJIA
SIGIO, To oHE HOMXKHBI OBITH MAKCHMAIBHO KODOTKHME — B HAeaJie MPO-
¢TO BBICTABIATH HEKMil Giiaxkok (uian BhIsEIBaTH XtNoticeSignal()).

ITpw HapyIIeHNHT >TOTO Y CIOBUA MOXKET BO3HUKHYTH CHTYAIAd, KOTa TTPO-
rpaMMa HEMpPEePBIBHO 3aHUMaeTcs TOIBKO 0bpaboTkoit SIGIO u Huuem Gotee,
T.K. HOBBIe MaHHBIE BYAYT MPUXONUTL ObIcTpee, deM obpabaTweiBaThbed. [lo-
npobHee cM. CIeAYIONMNN pa3aedn.

ITo HeKOEMY KOHKPETHOMY COeMMHEHUIO TTAKETHI MOTYT MPUXOANTH OUeHb
4acTo, MO3TOMY NIPHU NMPHUXOMe TaKeTa ¢ JaHHBIMHU, He IBIIAIONIETOCT OTBETOM
Ha 3alpoC HITH TOMINCAHHBIMI aHHBIMI (HX OMOIHOTEKa caMa CKONHpyeT
Kyla HaJo), MporpaMMa IOMKHA CKOMUPOBATH MPHITEIIINe TaHHBE CPasy
Ke — B QYHKIINU-YBemoMuTele. B TpOTUBHOM ciydae, MOCKOABKY Ha KakKIoe
coelMHeHNEe UMeeTcs TN onuH Oydep mpuema, Ipu NPHUXOAe CIEAYIOIIETO
nakeTa crapble HaHHble OyIyT yTepsaHEI.

3amevaHme: B CBS3M ¢ YTHM s KAXKIOTO COSAUHEHNS CO3MAETCS eIlle OInH
Oydep — 18 TaHHBIX BapbUPYIOIIETOCd pa3Mepa, NPUXOA4IINX B OTBET Ha 3a-
mpoc. IIpumepamu sBisioTes oTBeT Ha koMarIy (EXECCMD) B coennHeHnAx
Tuna CT_CONS u oTBeTHI n3 6a3bl MAaHHEIX B coennmHeHnax CT_DATA. T.e. oT-
BETHI, colepXKalllie JaHHbIE, KOTOPhIEe Helb3d cpa3y Kyla-TO CKONMHPOBAaThH,
TaK KaK KIHeHTCKad NporpaMMa HojIydaeT K HUM JOCTYI HENOCPEeICTBEHHO
B Oydepe (mpu moMorn GHOINOTEUHBIX (YHKITHIL).

Kpome Bcero mpodero, mporpamMMa He IMeeT TTpaBa BLICBITATE CIIENYIOMTNI
3aMpoC HEMOCPEACTBEHHO N3 YBenoMuTeld. Bo-TepBEIX, coenmHene HAXOMNT-
¢sl TIPH 5TOM B He BIIOJIHE ONPENeTIEHHOM COCTOSHNN (XOTS 5TO, B MPHHIINIE,
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Ba yBefoMuTells). Bo-BTophix, mockonbKy SIGIO mpuxonnT B MpOn3BOILHBII
MOMEHT, TO I COCTOSHHE CaMOil MPOTPaMMBI MOXKET OLITH HEMONXOMAIIHM —
HaIpUMep, OIHA MOJOBIHA MaCCHBa, YK€ 3al0THEHa HOBBIMIE 1aHHBIMIE, a IPY-
rag — HeT (OMATH kKe, MOXKHO M MPOrPaMMy 3aCTaBHTH MCIONB30BATh CeMa-
dopwl, nan naxe oaoknpoBaTh SIGIO Ha KpNTUYECKNX CEKIUAX, HO BPSM N
5T0 onpapnatuo). W B-TpeThux, SIGIO MoXeT OPHATH B TOT MOMEHT, KOT/Ia
nporpaMma GopMUpYeT IMaKeT JJIs OTCBIIKH — Ha Hero IOIPOCTY HaJIOKITCS
TOT, 9TO TONUIET YBEAOMUTEND (BO3MOKHOE PEIlleHre TO XKe, 9TO U BO BTOPOM
caydae).

YeceramoBka u ucnosibzoBanue obpaboruuka SIGIO

u o6ocHOBaHUE KOPPEKTHOCTH 3TOro

Ob6paborunk SIGIO ycranaBauBaeTcst OMUH pa3 MpH OTKPBITUH MEPBOTO CO-
eNMHEHNS .

B kax eIt KOHKpeTHBIT MOMEHT B CTaTHUYECKON TlepeMeHHON Tuna fd_set
COMEPAKUTCS MacKa HCIONB3yeMbIX (GalliloBRIX TeCKPUNTOPOB. B Hauae ob-
paboTunka BbisbiBaeTcs select() ¢ HymeBBIM TalfiMayTOM IS BBISCHEHNS, 1O
KaKUM W3 HOX OPUIIN JaHHBle. 3aTeM B ITUKJIE IS KaXKI0TO M3 TOTOBHIX Ile-
CKPHUIITOPOB OMPENeAeTCsT, KAKOMY COSTMHEHNIO OH TPHHAIIEKUT (T.€. BbI-
scHAeTCs cooTBeTeTBIe £d < ¢d), I NPOM3BONATCS NEHCTBUS, ONNCAHHBIE B
pasmesne ” Peammsalnmsa acMHXPOHHOTO pexkmma” .

TMockonbKy BO3MOXKHA (1 HaKe OUYeHBb BEPOSTHA) CHTYAINs, KOT /A [0 OTHO-
MY COeMUHEHWIO TPUAET MOUTH cpa3y aBa makera, a SIGIO BosHWKHET mUIIb
OIIMH Pa3, TO B KOHIlEe 06paboTUNK ellle pa3 BbI3biBaeT select (), aTobwI TpoO-
BEPUTH, HE TMPUIIIIN JIX TAHHEBIE €ITe TT0 KAKOMY-HUOYIEh COSMUHEHNIO, W €CITH
na, To BeIsbiBaeT raise (SIGION). CrmenyeT BBI3BIBATH WMeHHO raise(), a He
MEPEXONUTEH HA HAYAIO, T.K. B TPOTUBHOM CITyYae MOXKET BOZHUKHYTH CHTY-
anms, KOria yopaBieHNe 6Ce 6peMd HAXOMUTCS BHY TP obpaboTunKa.

HaubGomee mobonbiTHa peanusaius SIGIO B Solaris: curuan BosHuKaeT
He Torja, KOr/ia MPUXOAAT HOBBIE TaHHBIe (T.e. 00beM HeCINTAHHBIX JTAHHBIX
MeHsteTcst ¢ unread Ha unread + delta), a korna B nycmotd 6ydep npuxonaT
HOBHIe NaHHBIE (T.e. 0OBeM HaHHBIX B Oydepe Mmensercs ¢ 0 Ha delta). Ta-
KM obpasom, 6e3 mpoBepkn select()’oM m3 obpaboTUmKa coeIMHEHNE PO~
cTo ”monBrcHeT” — maxke eciu OyMYT TMOCTOSHHO TPUXOANTH HOBLIE MaHHEBIE,
SIGIO 6omnbime HU pa3y He BOBHUKHET. XOTs P KOPPEKTHON Peam3ann Om-
6IMOTEKN TaKas CUTYaIls HIKOTa He MOIKHA BO3BHUKHYTDH, €6 HAJO NUMETH
B BUAIY Ha CIydYall OTIAAKH.
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BaeTcst B cocTosiHne SIG_DFL. B Takux cucremMax B caMOM KOHIIe obpaboTumn-
Ka OyJleT 3aHOBO BBI3BIBaThCs sigaction(), 4Tobbl BoccTaHOBUTH TpebyemMoe
nosenienne. B 6onbuimucTBe xKe OC ecTh BOBMOKHOCTD yKa3aTh sigaction(),
4TO cOpachIBATEH CUTHAI B HAYaIbHOE COCTOSHUE HE HANO, HO B pasHbix OC
5TO HmenaeTcs mo pasHoMmy. g moctuxenus Tpebyemoro shdekTa GparMenT
KOMa, yCTaHABINBAIOIIIA 06pabOTUNK, CONEPKUT YCIAOBHBIE KOHCTPYKIIAN B~
ma #if defined(0S_xxx).

3ameuanune 1. OTHpaBKa JAaHHBIX BcCerga Ipom3BOAUTCA Cpa3sy

MockonbKy B OTIHYNE OT cUTHANA ~HoydeHEl HoBble naHube” (SIGIO) cur-
Hall " Bce JaHHEIe HAKOHEI] OTIPABIICHEl, MOKHO CIIATH HOBLIE” OTcyTcTByeT !,
TO nucamb MaHHBIE B COKET HYXKHO Bce cpasy. T.e. samuch MaHHBIX MOIKHA

npou3BoANThesA HYHKIMEN BUia:

size_t writeall(int fd, const void *buf, size_t count)
{

int r;

size_t rest = count;

while (rest) {
r = write(fd, buf, rest);

if (r < 0) {

if (errno == EINTR) continue; else return -1;
}
rest -=r;

((const char *) buf) += r;
}

return count;

3

Takum obpaszom, 3amuch MAHHBIX SBISETCS, BOODINE TOBOPS, BIOKHPYIO-
meiicd. K coxalleHUIo, 5Toro Helb3s n36eKaTh, T.K. eNUHCTBEHHBIN c10CO6
— TOJIB30BATHCA HEOIOKUPYIOMUMUICT COKeTaM7 (c omnmuei O_I\IOI\IBLOCK) u
BpeMs OT BpeMeHH Hpu moMolnn select () mpoBepsaTh, HENMB3SA JIU 0OTOCIATH
ouepenHyo mopnuio fauubiX. [lockombKy Takoil moaxon noTpeboBas Obl SBHOM

11 Boobmie-T0, B HEKOTOPEIX CHCTEMAaX (manpumep, FreeBSD) SIGIO npucsinaercs u mo-
cite OTIIPaBK! Beero 6ydepa, HO, ITIOCKOIBKY TAaKO€e IMOBENEHNE He TBIACTCI OOIIEIPUHIATHIM
CTaHIapTOM, TO HA HETO HEIB3ST MOJIATAThC.
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YCIIOXKHAA €€, OH HEIIPpUEMJIEM.

3ameuanne 2. CokeTHl He HOJIXKHBI OBITH HEOJIOKNPYIOIIINMICS

IocKONMbKY 3alMCBHIBAIOTCA NaHHBIE BCE CPa3y, a CYMTHIBAIOTCE — MO Mepe
OpUXofa, MO IPePLIBAHMIO, TO COKETHI He JMOJIKHEI GBITH HeGIOKIPYIOITIMICS
(T.e. ¢ dpmarom 0_NONBLOCK).

3ameuanue 3. HpI/I ACHHXPOHHBIX omrnbkax coeAMHCHN A

3aKPBIBAIOTCS

Boobriiie roBops, coenuneHns CTONT MOMeYaTh KakK 3aKpLITHIe TpaKTHde-
CKF TIPU BceX ~HEMPOIECCYABHBIX  OIMMMOKAaX, MOCKOIBKY, HAPUMED, HEBO3-
MOXKHOCTE BHITIOIHUTHL realloc() ¢TaBUT moi BOOPOC MajbHENINEe WCIONE-
30BaHNE COCTUHCHNU.

Fecan ke onmnbka IpONCXOANT aCHHXPOHHO (a B 9TOM Cllydae Npak THIeCKH
Bce oMmOKN ~HeNpoleccyallbHBIE” ), TO ToCIe Hee coeNMHEHNe OOBITHO HAXO-
JUTCA IPOCTO B COBEPIIEHHO HeONPeleJIeHHOM COCTOAHNM, U TIO3TOMY B TaKIX
ciydasx cpasy BoimonHseTcs MarkAsClosed(cp, errno).

3ameuanne 4. Ilouemy Hamo ucmonb3oBars select(),

a me sleep() nim pause()

Kasamoct GBI, Tpn OXKUIAHUT 3aBEpITEHUs OMepalnn BMecTo select(...)
MOXKHO BOCIIONTB30BaThcs sleep(1) mian maxe pause():

while (!operation_completed(cd)) pause();

OxkaswiBaercs, ner!

Bo-nepBrix, BMecTo sleep(1) neavzs mcmonb3oBaTh pause(), T.K. CHI-
HaJl MOXeT HPHATH B TOT MOMEHT, KOUJla MPOBEpKa y¥kKe 3aBepliniach (¢
pesynbTaToM 0), a pause() erme He Ber3BaHa. [Ipu 5ToM, ecin 6oblie HUKA-
KOX CHTHAJIOB He BO3HMKaeT, pause() 3aBucHeT HaBeuno. sleep() xe uepes
CeKYHIY 3aBepIINTCA, U IPOBepKa OyAeT BBINOJIHEHA 3aHOBO. TeM, 4To mpo-
rpaMMa B 5TOIl CUTYyallul 3aBUCHET Ha CEKYyHIY, MOXKHO IpeHebpeub, TaK KakK
BEPOSITHOCTDL MPUXOAa CUCHAJa Ha YTOM yYacTKe KOia HUYTOXKHO Maja.
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sleep() McmoNMB30BATEH HETB3S, TIOCKOIBKY OH HCIMONb3yeT alarm(), u Beaen-
CTBUe He BIOJHe KOppeKTHON peanmsanuu sleep() B libc mHorma Bosamka-
et curyanus, Korga SIGALRM nosiBisercs npu yxe oTcyTCTBYIOIEM obpa-
60TUYrKe, TaK YTO MpOTPAMMa aBapUTHO 3aBepIaeTcs ¢ NUATHOCTHKON THIIA
7zsh: alarm <ums mporpamus>” . [[ist Toro, 9T0bBI n30eXKaTH TAKIX HETIPH-
STHOCTEN, Hamo BMecTo sleep() mcmonbsoBaTh select() ¢ oTcyTCTBYONIN-
MU HabopaMu JecKpPUITOPOB (T.e. I\IULL) u TaiiMayToM B 1 cekyHIY.

2.4 BpIcokOypOBHEBLIN MHTepdenc

ITockoabKy CONBITUHCTBO MPUWKIAMLHLIX MpPOTpaMM OyIyT WMeTh Tpadmde-
ckuil mHTepdeiic, TO MMeeTCa BEICOKOYPOBHEBOE pacIIupeHne KINeHTCKON Ou-
OIMOTeKN, CKphIBaloIllee NeTallll peaianu3anun 1 obiervaolee co3anne yHU-
dunupoBanHOTO WHTepdeiica. ITO paCITUPERNe TPEMNOCTABISIET CIEAYIOTINe
YCIyTu:

e OueHb IpoOCTOE CO3MaHUe U MAaHHUIYIHPOBAHIE OKHAMIE CO BCEM IIOJIO-
KEHHBIM ohopMIteHneM (MEHIO, TMHEHKH HHCTPYMEHTOB, CTPOKH COCTO-
SHIS, BCIIIBIBAIOIINE TIOACKA3KH (tooltips)).

¢ BricokoypoBHeBLITT nHTepdelic K COEMUHEHUSIM € CEPBEPOM.

e MamunynmpoBaHWe BBICOKOYDOBHEBEIMU CTPYKTypaMu, TaKUMU, Kak
3JIEMEHTHl U TDYNIUPOBKH.

o Habop dyuknmit u widget’'oB nis BuU3yanmsalnnm MaHHBIX — KAHAJOB,
37IEMEHTOB, OCIIMJIIIOTPaMM.

B knuenTcKoil 6UONMOTEKe 3aT0XKeHA BO3MOXKHOCTE MCTOMB30OBAHUS B O
HOHl TporpaMMe HECKOJBKUX COCNUHEHUN ¢ CepBEPOM ONHOBPEMEHHO, B TOM
qncile M ¢ HeCKOABKWMHU Pa3HBIMU cepBepaMi. BBICOKOYDPOBHEBOE DacCIInpe-
HIe TO3BOJIAeT UCIOJIb30BATE 3TY BO3MOXKHOCTE — KayKI0e OKHO NMPOTPaMMEbI
MOZKET HCIOJB30BATh COOCTBEHHOE COENIMHEHNE, a MOMXKET U pas3fiedTh €ro ¢
IPpYTUMU OKHaMu. B mimamax mpemycMOTpeH MajKe MOBOIBHO 3K30TUUECKUH
BapWaHT, KOT/Ia OIHO OKHO PaBbOTAaeT ¢ HECKONBKUMIE cepBepaMin (HATpUMED,
oTobpaxKaeTcd JIOTMYECKUN 3JIEMEeHT, CUNTHIBAEMBIll ¢ OTHOTO cepBepa, U Oc-
nmIorpaMma ¢ apyroro)tZ.

12COGCTBGHHO7 3TOT Cnyqaﬁ HE€ CTOJb YXK U 3K30TH4YCH: HallpMeEP, OTHO OKHO MOXKET
paGOTaTB C JIOTHYE€CKHNMMU 3JICMEeHTaMIL 06C.TIy)KI/IBaeMLIMI/I Pa3HBIMHU CEpBEpAMI — CUTYarlud

"pasBecucToil” yCTaHOBKH, IJIS KOTOPOM HE XBaTaeT OMHOTO CEpBepa.
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2.5.1 ®opwmaT 1makeToB

I[akeThl HOCHLUIAIOTCS KaK cepBEPOM, Tak U KiaueHTaMmu. [lakeTrsl OT KIueHTa K
cepBepy MEI OylleM Ha3LIBaTh ~HaKeTaMH 3alpOCOB’, a OT cepBepa K KIUEHTY
— 7 maxeTaMi OTBeTOR” 13,

Jio6oit UCAM-nakeT cocTOUT U3 HECKOILKUX YacTeill: 3ar0JIOBOK U HOJIb
unm GoJtee pasnennoB AaHHBIX. CTPyKTypa makeTa MoKasaHa Ha puc.2.2.

0 h h+d1 h+d1+d2 h+d1l...dN

B s e S N ———tm—— = = ———¢

I I I I I I

B s et S et e an
3aroyoBOK Nanmnue 1 HNamHue?2 HNamuuelN

h — pasmep zaronoBka, dn — pasMep N-TO pasfiena JAHHBIX (OH CONEPKUTCA B CAMUX
JAHHBIX, CM. Jajlee).

Puc. 2.2: O6mas crpykrypa UCAM-nakera

3aronoBoK coepKuT: (a) nIeHTHGUKAINOHHY 0 HHpopMannio, (6) nHbop-
MaIuio o TUIE NakeTa n ganabix. CTpyKTypa 3arofoBKa oKa3aHa Ha puc.2.3.

0 1 2 3 4 5 6 7 8
o - o o o= o o= o +
| ID | Seq | Type |Reserv.1l|Reserv.2| Status |[NumData |DataSizel|
o - o o o= o o= o +

Puc. 2.3: Crpykrypa 3aromoBka UCAM-nakera

Bce monms — Tuma unsigned int (uint32). OHu HMeOT clenyOMmmi
CMBICIT:

ID wunpentuduxaTop coenuHenns, GaKTUUECKH TAPOITE. DTO YNCIO TEHEPUPY-
eTcd cepBepOM IPH YCTAHOBIIEHUN COCAMHEHNS 1O GopMylie

ID = fd+ RCC * Factor,

13Crporo roBops, TepMuH " oTBeT” He BCEria MPUMEHIM, HOCKOIBKY He BCE MAKETHL OT
cepBepa ABIAIOTCA OTBETAMUI Ha TTAKETH OT KIMeHToB. Ho BBemenme TepMuHOB THITA ” TIp -
Mol makeT” u " o6paTHBIN TakeT” JIUINb HAILY CTHIIO OBl JIAIITHETO TYMAHY .
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fd meckpumnTop cokera, momydeHHBIN OT accept();

RCC (redundant check code) umeno, koTopomy npucBamBaeTcs City-
yaiiHoe 3HAYEHHE MPU cTapTe cepBepa, U 3aTeM

RCC = (RCC + 1) % Factor

, T.€. 3TO IMUKJINYECKOe 3HadYeHue ¢ OOJBIINM MEePHOAOM, YTO T'a-
PAHTHUPYET, 4TO OMMNOKN CeTH U KINEHTOB He BBEI30BYT NpobieM y
cepBepa;

Factor daxTop casura: Factor = 231 JOPEN_M AX, rje OPEN_MAX —
MaKCHMAaJIbHOE KOJIIMYECTBO COEMNHEHN T, BO3MOXKHEIX C CEPBEPOM
ONIHOBpEMEHHO (T.e., MaKcuMaslbHOe 3Hadenue £d)M4.

ITome ID Tpebyercd nms ciemyloliero: HampuMmep, KineHT Homep N

mprciaa 3ampoc, KOTOPHI He MOXKeT OBITH HeloCpencTBeHHO obpabo-

TaH MOIYYUBINENl €ro 4acThio cepBepa, W TepenaeTcs MPYrofl d4acTH ¢

MOMETKOI ” coobIm-Ka MHE BOT 9T0, mird kianerTa N7 . 3aTeMm n3-3a Ka-

KX au6o mpobieM 5TOT KIWeHT ~oTBanmBaeTcsa . Hlammee, mocTymaeT

3aMpoC Ha COeNUHEHNE OT APYTOTO KimeHTa. KMy mpucBanmBaeTcs Hau-

MEHBIHN CBODOMHBIN HOMED COKETa, W 3TO MOXKET OKa3aThCs MMEHHO

TOT, KOTOPHI TpUHAIIeXRaI ~mokoiHoMy” , T.e. N. 3aTeM HOCTymaeT

OTBET OT APYTON YacTH cepBepa: ~ThI TYT CIpalluBal BOT 5To aiisd N7,

ITo noruke, sToT oTBeT cienyeT oTnpaBuTh B cokeT N. Ho oH-TO yike

NpUHAIIEKUT IPYTOMY, KOTOPHIN Hudero Takoro He xjaeT! IIpu weco-

BIAJEHUH XKe TPUCIAHHOTO ¢ OoTBeTOM oT cobpata ID ¢ Tekymum 1D

s cokera N cepBep ONPENeNNuT, 9TO OTBET yXKe HUKOMY He HYXKeH.

Kpowme Toro, moste 1D MoxkeT ncnoab30BaThCS I TOBHIIIIEHNS CTETEHN

SAIMAIIEHHOCTH CHCTEMHI.

Seq mopsaKoBHIT HOMep makeTa. [[pucBanBaeTcss KIMeHTCKON 6GUOIMOTEKON.

Wcnonw3yeTcesd, B OCHOBHOM, g OTHanku. KpoMme Toro, TpebyeTcsd it
ACHHXPOHHOI CBA3H (HAIPUMED, €CIH B OHOIN IPOrPaMMe NCHONB3YeTCs
HECKOITBKO COEIIMHEHNIT, TO OHI BCEe MOTYT Da3felaATh ONUH CUETUHK ).

Type Tun nakera. Tunsr obo3zHauatoTcss KOHCTaHTaMu ceMelicTBa UCAMT _xxx.

Reserv.1l, Reserv.2 3ape3epBUpOBaHEl A OyNYIIETO MCTOIB30BAHNTS.

14KoncranTa OPEN_MAX o6BIMHO OHpeneIseTca TUpeKTuBoi #define B daiime limits . h.
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(B makeTax 3ampocoB NONKHO OBITH (). KOHKpeTHOE comepKuMoe To-
ast Status 3aBmenT oT Tuma makeTa. OOBIYHO ABISETCS KOMOWHAIME
¢maroB, ompeneasgeMbIX KOHCTaHTaMu ceMelicTBa UCAMS_xxx.

NumData xoanuecTBO pa3noelIoB JaHHBIX.

DataSize cymmapHBIi pasMep BcexX pasielioB JaHHBIX. MoxeT ObITh HCIOhb-
30BaHO VI OTIOITHNTENBHBIX TPOBEPOK:

DataSize = PasmepllakeTa — PasMep3aromoska.

2.5.2 HocTyn K pu3nMyecKNM KaHaJIaM

Kaxnbiii naker uTeHus /3a0icu NaHHBIX CONEPKUT ONMH WM Gollee pasmielt
naHHBIX. OH, B CBOIO OYepellb, COCTOMT U3 (a) yNpaBIsAoliell HHOOpMAIHT
(saronoBka) u (6) cOBCTBEHHO MAHHBIX.

PopmaT 3arogoBka MmokazaH Ha puc.2.4.

0 1 2 3 4 5 6
e e e e e e +
|Command | Flags | Status | Count | Start |Reserved|
e e e e e e +

Puc. 2.4: ®opmart 3aromoBka pasmena manubix UCAM-nakera

Bce monms — Tuma unsigned int (uint32). OHu HMeOT clenyOMmmi
CMBICIT:

Command Kon KOMaHIBI (CM. HEXKe).

Flags dmaru (MonmdukaTopbl) KoMaHAbl. VcmompsyeTes TONBKO B TTAKETaX
3aIpOCOB (M OCTABIAETCS HEM3MEHHBIM B TTAKETaX OTBETOB).

Status pesynbTaT omepanum. McmonbsyeTcs TOMLKO B IaKeTaX OTBETOB
(momxkHO OBITH 0 B MaKeTax 3alpOCOB).

Count konmyecTBO KaHAJIOB B 3ampoce.

Start momep mepBoro Kanasa B Tpynne (s komann {get | set}vgroup, mHa-
e OIKHO OHITH ().
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COI[ep)KI/IMOC JAaHHBIX 3aBACHAT OT KOJa KOMaHIbl, I B HEKOTOPEIX CJIy4YadX
AaHHBIE MOT'YT BOO6H_[6 OTCYTCTBOBATL. CyH_[eCTByIOT 4 KOMaHAbL:

GETVGROUP cunrarh nociaenoBaTellbHYIO TPYIIY KaHAJIOB
(ucam_setvgroup())

GETVSET cunTarhb Npon3BOILHBLIN HAbOOp KaHAJIOB
(ucam_setvset())

SETVGROUP szanucath B OCITENOBATEIBHYIO IPYIINTY KaHAJIOB
(ucam_getvgroup())

SETVSET sanucaTh B Mpou3BOJIbHBI HAOOP KaHAJIOB
(ucam_getvset())

BoizoBer ucam_getvalue() u ucam_setvalue() peannsoBaHbl KakK BbI3O-
BEl ucam_{get | set}vgroup() ¢ onHuM KaHAJIOM B I'pYIIIe.

dopmMaTH TaHHLIX B TaKeTax 3allpOCOB U MaKeTaX OTBETOB OYeHDb MOXOXKI
u 6oitee HONPOGHO paccMaTPUBAIOTCS HIKE.

I[aHHI:Ie B ITakKeTax 3alIpocoB

PopMaTHI TAHHBIX ITI TTaKeTOB 3aITPOCOB TTpeNcTaBleHbl Ha puc.2.5 u 2.6.

[ c+Count
B T +

| 3mauvemms (ecmm SETVGROUP) |

B T +

Puc. 2.5: PopmaT nanuex B nakere 3anpocos s komawn GETVGROUP u
SETVGROUP

Crenyer ormeruTs, yTo pu komauie SETVSET ece smauenus pacrmo-
JIOJKEHBI TIOCIIE 6Cer HOMEPOB, BMecTo Habopa map <Homep, 3HaueHue>. ITO
nmenaet ¢opmatel 1ist GETVSET u SETVSET cxoxuMu u ympormaeT Koi.
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C cruount cruountruount

Puc. 2.6: Popmar manabix B makeTe sampocoB mias komaua GETVSET u

SETVSET

c c+Count c+Count+Count/4
o - - o= - - +
| 3HaueHns | Tsru(cmex./cTap.) |
o - - o= - - +

Puc. 2.7: PopmaT maHHBEIX B aKkeTe OTBETOB

I[aHHI:Ie B IIakKeTax OTBeTOB

PopmaT makeTa OTBETOB ONMHAKOB [IJIss BCEX KOMAHI U TPEACTaBIEH HAa
puc.2.7.

CrenmyeT HANOMHUTH, YTO 3HAYEHUS KAHAJIOB MPUCHIIAIOTCS B OTBET Kak
Ha KOMaHAy YTeHUsS, Tak I Ha KOMAaHIY 3alliCH.

2.6 IIO B TpaHcmblOTEpE

Bce obimnenne ¢ cepBepoMm BemeT OcHOBHOU nucrerdep. OH TpUHUMAaeT ma-
KeT, MPOBEPSieT, He HYXKHO JIM €ro TEePefaTh CIeAYIONMEMY TPAHCIBIOTEPY,
H eCcyIM Ja, TO MepPeNpaBiisieT Hajibille, a WHadYe pa3dmpaeT caMm. 3agaHus u3
MPUIMEAIEr0 TakeTa OH pasfaeT ApaiiBepaM depe3 KaHAJHI.

HpafiBepbl 6IIOKOB IMEHTPAIBHOIO KpeliTa HEMOCPEACTBEHHO CBSI3aHBI €
OCHOBHBIM [IACIETYEPOM.

HpafiBeptr 670K0B mepudepUiiHbIX KPENTOB YIIPABISIOTCS TUCTETYEPAME
nepudepuiineix kpeiitop (JIK). Ha kaxaeii DS-24 seinensercs onna TITK.
OH BHITJISIUT I8 OCHOBHOTO MUCTIETYepa KaK OOBITHEBIN ApaiiBep, W eMy Ie-
PENpPAaBISIOTCS TTAKETH I BCEX MOMYNHEHHBIX eMy ApaiiBepoB. OH, B CBOIO
ouepeb, pazbupaeT 5TH MaKeThl U Yepe3 KaHAIB pa3faeT UX MOMYMHEHHBIM.
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to next transputer(s)

Main dispatcher

Peripherial crates Peripherial crates
dispatcher 1 dispatcher 2
— [s2]
9] @
2 2
[a) [a)
— o~ ™ — o~ ™
— - — N N N
9] 9] 9] 9] 9] 9]
= 2 = = 2 >
[a) [a) [a) [a} s} [a)

Puc. 2.8: Crpykrypa IO B TpancnbioTepe

HIIK wrpaioT nBe poiin: BO-TIEPBLIX, ABIIIOTCI COOCTBEHHO NUCTeTUYEPa-
M, a BO-BTOPLIX, HenodHAIoT NAF EI B mepudepuitHLx KpefiTax'®

Korma momunierHOMy ApaiiBepy TpebyeTcs BHITOIHITD Kakoii-mnbo NAF,
TO OH MockITaeT 3amnpoc 06 >ToMm K IIITK. ToT aBageTcd equHCTBEHHBIM TIPO-
meccoM, mMerIuM aocTyn K DS-24. Tem caMbIM OpemoTBpAmIalOTCs KOH-
GIUKTH 1 obecneunBaeTcd TapaHTUPOBAHHBIN MOCTYT KaXKIOTO TOMYMHEH-
HOTO npafiBepa K DS (mpaBma, depes He BIOIHE OMPEENEHHOE BPeMs, HO
He Hoslee HEKOET0 MAaKCHMYyMa, OMPENeIeMoro ~ 6OMTINBOCTHIO” OCTAIBHBIX
IPailBEPOB, T.K. PAHO WM HO3IHO OUEpPENb HONIET O KakKIOTO).

Bosmoxno, umeer cmbicn nockinaThk K ITK 3anmpoc Ha BhImosHeHe He
omuaouroro NAF’a, a Hekoeil cepum, ¢ BO3BMOXHOCTHIO YKa3LIBATH MEXKIY
sleMeHTaMu cepin (mn 6i0ka pu mocienopatensioM NAF’e) samepxki.

5 Tlockombky memonrerne NAF B mepudepmitaom KpeiiTe pealmsyeTcs Iy TeM BEIIOIHE-
aus nocaenoBareinasaocT NAF 0B B 6510Ke DS-24, pacnonokeHHOM B ITeHTPAIbHOM KPENTE,
a BomzbexkaHmMe KOH(DIIMKTOB ¢ KAXKIBIM GIIOKOM MOJIKEeH paboTaTh U OIWH TMPOTECC —
Ha 5Ty POoJIb HalIydInmmM obpaszom roaxonut umenuo HITK.
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2.7.1 O®6mue NpUHINOLI

Basa mamneix (BIl) comepXuT ommcaHme BceX KOMIOHEHTOB YCTAHOBKH W
B3amMocBsizeli Mexkny Humu. CraTtmueckas wacTh BIl xpammrTes ma mmckax
MAIIIHLI-CEPBEPA, €6 OTKOMIMINPOBAHHOE TMPENCTABIEHNE 3arPyKaeTcs B
MpOTpaMMy-CcePBEP B MOMEHT ee WHUIIMAIN3ANNN U B TAILHENINEM HCIONB-
3yeTcsi TPOrpPaMMOR-cepBEPOM, TTPUKIAIHBIMEI TPOTPAMMAaME, I TPAHCITBIO-
TepHbIMEU KOHTposutepamu. loctyn xk Bl mpomsBomuTest uepes mporpamMmy-
cepBep.

BII cocTonT m3 Tpex ” cyniHOCTEN” : HCXOMHBIE (pemakTHPYeMble) Gafiis,
GuHapHBIE Gaflibl (MCIONb3yeMEBIE CEPBEPOM ), T TTPOTPAMMa-KOMIIIIATOD, Te-
peBoMsIIas UCXonHbie (hafliabl B OMHAPHEIE.

B macTosmee Bpems ncxomubie Gaiiabl pelakK THPYIOTCS ~BPYUHYIO” , IpH
MOMOIITH OOBIYHOTO TE€KCTOBOTO PENAKTOpa, HO B HAJILHENIEM TIpPENLyCMaTPH-
BaeTcs CO3MAaHNe CIENUAN3NPOBAHHOTO PeNakTopa ¢ rpaduuecKuM WHTED-
(deficom mist ”BusyasbHOTO” cosmanms u msmMenerus B/l

Wcxonroe ommcadmne ycTaHOBKH (MHOTIA WMeHyeTcs ~daiiyl omucanms
YCTaHOBKH ) COCTOMT M3 HECKONBKWX TEKCTOBBIX (DAliioB, KaxkIbIi W3 KO-
TOPHIX OMUCBHIBAET HEKUI cIIOM: KpeliThl, 6i0ku m T.1. Bee daiinbl clienyoT
cragnapTHomy ctuiaio UNIX:

® CTPOKW, HauMHAIOMINECS ¢ “#’, cYNTa0TCd KOMMEHTAPUSIMA U UTHOPU-
pyioTcd, TaKXKe Kak U IMycThle CTPOKH;

e '\’ B KOHIle CTPOKH O3HAYAET, UTO 5Ta CTPOKA MPOAOIIKAETCI HA CIIENY-
TOTTIelt;
e 060l Habop mpobesoB W CUMBOJIOB TabYIIAINNA paccMaTpuBaeTcd Kak

OINH CHUMBOJI Hpo6ena.

2.7.2 Anpecanus o6beKTOB

Bl comepkuT creayoorine KOMIOHEHTHI (B MOpsIKe CHU3Y-BBEDX IO Mepap-
XM ):

o Tunrr 6510K0B.
e Crmcok mMeIomnXcs: 6II0KOB U (pU3MIeCKIX KAHAJIOB B HHX.

o Cmmcox NMEIOININXCA erﬁTOB u pacnpeinejieHme OIJIOKOB B HUX.
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MEHTLEI.

e Crmcok "rpynnnpoBOK” HIEMEHTOB.

DTH KOMMOHEHTHI oprann3oBanbl (¢ my6nupopanneM'®) B HecKodbKo 6u-
HapHBIX HaiiyioB — Aad cepBepa, I MPUKIATHBIX TPOTPAMM U IJIs KOHTPOII-
TIEPOB.

Ha Bce 06BeKTHI MOKHO cOCTATHCA MO WX WMeHU. WMa MoXKeT comepkaTh
maTuHCKIEe 6YKBLI “A’-’Z’ mondepk ' u mudpol '0°-’97) 1 MOMKHO HAYMHATHCS
¢ OYKBBI U TOMYEPKA. 3arilaBHBIE U CTPOYHBIE OYKBHI HE Pa3IndyaioTCs.

Nmena Tunop 6510KOB, KpelTOB, BIOKOB B KpeliTaXx W pydYeK Bce pacro-
maraioTcd B OMHOM TpocTpaHcTBe mMeH. [locKoNBKY OIOKM MO MMeHaM He
TpUBS3aHBl K KpelTaM, TO MOTYT OBITH CBOOOMHO TIepeMeleHbl B APYTON
KpeiiT. KaHanbl BHYTPH KaxXIOTO OTHENBHOTO OJOKa PACIONOXKEHH B JIO-
KaJTbHBIX TPOCTPAHCTBAX UMeH U JMOJKHBI NMeTh YHUKAIbHbIE NMeHa TOITBLKO
BHYTPH 3THX TPOCTPAHCTB. DTO, OMHAKO, HE BeleT K HEOMHO3HAYHOCTH, TI0-
CKOIBKY TIOJTHAA CChIIKA Ha KaHaJ COCTOUT W3 WMeHU 6JI0Ka 1 MMeH! KaHaJja,
manpumMep “blockl.channelB”.

Kak merko 3aMeTUTBh, TaKOW TOAXON OYeHBH TOXOXK Ha MCHONB3YEMBIN B
SI3BIKaX MPOTPAMMUPOBAHUA: TaM BCe WMeHA THIIOB, TIEPEMEHHBIX W WHBIX
00BEKTOB PACMONATaloTed B OMHOM MPOCTPAHCTBE WMeH, a MOJI B CTPYKTY-
pax — B ormenbHbIX. CCBUIKA Ha TMONE BHYTPH CTPYKTYPBHI BHITJISIUT KAk
HusCtpyxTyps . Muallomns.

2.7.3 ®opmaThsl dainyioB, COCTABJIAIOIINX UCXOTHOE OITU-
caHue U MnocJjiefoBaTeJIbHOCTh KoMmnuisanuu bl

Wcnonn3yemble Gaitiab:

types.uds onucaHud pasyINYHBIX TUIOB BJIOKOB;

blocks.uds CIWCOK MCTIOITB3YeMBIX OJIOKOB 1 (pU3. KAHAJIOB B HUX;
crates.uds cIUCOK KPelTOB U paccTaHOBKA B HUX OJIOKOB;

elements.uds onmcaHusa MCIOJIB3YEMBIX JIOTHYECKIX 3JIEMEHTOB.

16 y6mupoBamme mHGOPMAIIIN OCYIIECTBIACTCS B MOMEHT TPAHCIAIMAN GailjioB, Cie-
MyIoITell aBTOMATHIECKHU TIOCIE 3aBEPITEHNs KaKoW-IIN60 PEeNaKIMi NCXOMHBIX TAHHBIX.
ITockonbKy HOCIenHAA OCYIIECTBIeTCA BpydHyo' (OHapaTopoM), TO BpeMs TPaHCIII-
U SBISETCS JAIIL HAKIATHBIMI PACXOMaMU K IPOIecCY PeTaK THPOBAHWS MAHHEIX W B
3amady TpaKTUIeCKH He BXOIIT.
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OBITIO BBEIOpATH M060e HEMCIIONb3yeMoe paciiuperne (xoTs ”.abcl23”).
MocnenoBaTenbHOCTH KOMITHITSIITHN

1. CuntreiBaercs daiin types.uds. CozgaeTcs TpOCTPaHCTBO UMEH THUIIOB
OIIOKOB.

2. CunmrnpiBaeTcs blocks.uds ¢ HCIONB30BAHWEM METPHUK OJIOKOB, TIOIY-
YeHHBIX Ha MpenbiayiieM Imare. CosmaerTcs Tabinia WCIOTB3YEMBIX
OJIOKOB, TPOCTPAHCTBO UMeH GJIOKOB U JIOKaJbHbIE IPOCTPAHCTBA UMEH
KaHaJoB B OJIOKaX.

3. CumTniBaeTcs crates.uds, TPOU3BOAUTCS MPOBEPKA PACCTAHOBKH 6I10-
koB. CosmaeTcst TpOCTPAHCTBO HMEH KPENTOB, KOTOPOe PeallbHO HY XKHO
JIWIIb IS OTIAIKHN.

4. TenepupyeTcs cobCTBEHHO Hasa MaHHBEIX (He cumTast TOTHYECKNX KaHa-
70B). (1) Ha sroM sTamne 6I0KH YIOPAMIOTHBAIOTCA MO HX PACTIONOKEHIIO
B KpefiTax U NpucBanBaioTcs HoMepa gusndeckux KaHamios. (2) Cosma-
eTcst HabOp TaHHBIX TS APaifiBepoB (BCEeBO3MOXKHBIE TAOIIIIBI Y CTABOK,
penesios i T.1.) 1 (3) TabauIsl 3ammy cka [pafiBepoB (I AUCIETIEPOB).
(4) Kpome Toro, nsroTasinBaeTcs “KapTa’ yCTaHOBKH H WHPOPMAINS
0 MapIIpyTH3AINN.

5. CumtniBaeTcs elements.uds u cozmaeTcs TaOIUIA JOTHUECKUX 3ITe-
MeHTOB (HEMOCPENCTBEHHO B TOM (dhopMaTe, KOTOPHIN 6y IeT OTCHITATECS
KITHEHTAaM IUTIOC KATAJIOT LT cepBepa (MHAEKC T Y CKOPEHNS TIONCKa) ).

2.7.4 PepaxkTupoBaHue

IockonbKy perakTupoBaane 6a3bl JaHHLIX — MPOIECC OYeHb OTBETCTBEHHEII,
a OIMOKY IOMYyCTHTH JIEFKO, TO pelakKTHpOBaHHe He CBOIUTCSA IPOCTO K 3a-
IyCKY TEKCTOBOTO pemakTopa. g monaepKalus NeJdocTHOCTH 623kl JaHHBIX
BBOIIUTCS CIENMAITBEHAA TPOIeAypa (O9eHb MOX0kKas Ha IIPOTIEcC pelaKTHPOBa-
HUsA WHGOPMAIN O MOb30BaTeNdX B /etc/passwd mpu moMoI porpaMMer
vipw).

CyThb 3aKmo9aeTcs B TOM, YTO PeIaKTOp 3ally CKAeTCcs He HeloCpelCTBeH-
HO TOJIB30BaTEIeM, a CHEHAlILHON MpOrpaMMOoii, KOTOpOil yKaskiBaeTcd, Ka-
kag JacThb BJl momkHa momBeprHyThcsd pelaKTHpOBaHUIO. JTa MporpamMmma
KOIHIPYeT COOTBETCTBYIONINIT (afiyl BO BpeMEHHYIO NUPEKTOPUIO U 3aIlyCKaeT
IIIS HErO TeKCTOBLI pemakTop. Ilocile 3aBepllicHIS pelakTopa 3allyCKaeTcs

40



-~ = -

MPOW3BOMNTCS MPOBEPKa KOPPEKTHOCTH W3MeHeHuil. Kenm omubok #He obHApY-
KEHO, TO ODHOBIICHHBIMI (haillTaMil 3aMeHSIOTCS cTapble BepCHi (1 HCXOMHEIE,
1 OWHAPHEIE), a HHAUe TIOBTOPHO BBI3BIBaeTCs pefakTop. IpenycMoTpera Tak-
JKe BO3MOKHOCTE O[HOBPEMEHHOTO PEMAKTUPOBAHUS PA3ITHIHBIX KOMIIOHEHTOB
B pasabiMu omepaTopamu.

2.8 HekoTopsbie o611IMe TPUHITUIBI

2.8.1 ®opmaThl JaHHLIX MeXIJIAT(OPMHO-TIEPEHOCUMbI

HpI/I paspa6OTKe IIPOTOKOJIOB Iepeaadn JaHHBIX HAJO YYUTEIBATE CJACAYIOIINE
ccTeMHBIE OCODEHHOCTH opranusannm JaHHBIX:

1. ¥ pasHBIX mpoIeccOpoB PasHBIl HOPSIAOK HafiT B CIIOBe P TPEACTaBIIe-
HuH menbix qucest: x86, Alpha, T805 — little-endian (LSB first); MIPS,
SPARC - big endian (MSB first).

2. Y pasHbIX IIPOIECCOPOB pa3Hble TPebOBAHNS HA BRIDABHUBAHNE MaHHBIX
B maMsaTn: X80 MO3BOIIeT MOCTYI K CIIOBY MO IPOU3BOIBHOMY alipecy,
a MIPS u SPARC TpebytoT BeIpaBHUBaHWS O TDAHUIE CIOBA.

3. He cymecTByeT XOThH CKOIBKO-HUOYNIE CTAHIAPTHOTO cocoba TpencTa-
BJIICHUS BeNIeCTBEHHBIX 4Mcesl, KOTOPBI OB OBl COBMECTUM CO BCEMU
IPOIeCcCOPaMU.

B cucreme UCAM wucronb3yoTes ciaenyoline pelenns:

1. Bo Bcex mpoToKomax 1einble 9nciia nepenaiorcsa B popMate little-endian,
a B TPAHCIOPTHON OHOIMOTEKEe OHM IpeobpasyioTcs B ~ pOMHON” Tt
maHHON MarmuHbl Gopmar. [lockombKy B OCHOBHOM HCIONB3YIOTCS Ma-
MUHBl Ha 0a3e x86, To obLIdyHO TpeobpasoBanme He TpebyeTcd BOBce
(MMeHHO O 5TOf TpUUWHE B KadecTBe 6a30BOTO BhIOpaH uMeHHO little-
endian, a He SBJSIONTHICS ceTEBBIM cTaHIapTOM big-endian).

Tak kak u x86 (Ha koTopoMm paboTaeT cepsep), n T805 amstorcs little-
endian, TO HA BETBHU CepBEP—TPAHCIBLIOTED Peobpa3oBaHme B MPOTO-
KOJIe JlaXKe He TPeLyCcMaTpPUBAETCS.

2. Bce menounciiennBle NaHHBLIE BCETNa BHIPABHUBAIOTCI MO CBOEMY pas-
Mepy: int Bcerma HaUYMHAKOTCSA cO cMelneHns, kpaTaoro 4, short — co
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cto short Bcerga mcmomb3yeTcs int — mOTepH OT UYTH HOIBIETO 0OOBEMA
JAHHBIX MHHUMAJIBHEIL, & Pean3alliis CyIeCTBEHHO MPOIlle i HATEKHEe).

Kpome Toro, Bce ¢cTpYKTypBI BCerfia MOMOIHSIOTCS B KOHIE HYJIEBBI-
Mu bafiTamMu 10 pasMepa, KpaTHOro 4 — 5To Mo3BoJIseT He360ie3HEHHO
epechIaTh Taknue CTPYKTYPH ~ APYT 3a APYXKKOH~ B OOHOM IIaKeTe.

BertiecTBernbIe UlCcIa TEpenalOTes B BHIE CTPOK, & B KIIMEHTCKON Ou-
6ramoTeke mpeobpasyores B Tun double (mpospadno mid mpuKIALHON
mporpammer). Hanpuwmep, ancio 3.1415927 6yner nepenapaThes B BHe
nocnenoBaTenbHOCTH GafiT 7 3.1415927\0”.

EnuHCTBEHHBIM HHBIM CMOCO60M (NIpHYeM OTDaHNYEHHO MPHEMIIEMBIM
TOIBKO B HAIEM ciIydae, KOTJa PeallbHO BCe BEIeCTBEHHEBIE UICIA T10-
ayuatorcsa u3 Gompimx nernbix 13 CAMAC) 6bio GBI HepeaBaTh 1Ba
HENBbIX YHCITA — YHCIANTEND i 3HAMeHATeb (B TaHHOM citydae — 31415927
u 10000000). Ho mpm 5ToM, BO-IEPBHIX, ocTaBanack OB npobiema mo-
TepU TOYHOCTH, U, BO-BTOPHIX, MPUILIOCH ObI H306peTaTh aJIrOPUTM
BBIOOpA YTUX UYHCEN W3 BEIECTBEHHOTO.

ITockoabKy BelllecTBeHHBIE UNca TEpPeNalOTCs CTPOKAMU, a eCTh ellle
U peajibHO TEKCTOBBIE NaHHBIE, Ja W HHMCIO 3JIEMEHTOB B CTPYKType
(HampuMep, KaHAJIOB B 57eMeHTe) He (MHKCHPOBAHO, TO TepenaBaeMble
CTPYKTYPHI TMOAYyUIaIOTCA TIEPEMEHHOTO pa3Mepa. UToOB MUHUMU3ZWPO-
BaThb BO3HUKAOIINE HeyHoOCTBa, MCHONB3YIOTCS CenyIoline MPUHITH-
TR

e B mawase KaXIoll Takoli CTPYKTYpPHI HepelaeTcd ee pasMep
(BRITIOUAs caMo TONe pasMepa).

e Bce monga uKcMpoBaHHOTO pa3Mepa pacnoiiaraloTcs B Hadaje
CTPYKTYPHI, & CTPOKU TIepeMEHHOM MITMHEI — 38 HUMU. Kenm cTpyk-
Typa CONepXKUT B cebe TakKe MacCUB CTPYKTYP IePEMEHHOTO pa3-
Mepa (Kak, HalpPUMep, B ONNCAHUN SJIEMEHTA MEPENATCs OMHca-
HIS JIOTHYECKNX KAHAJOB), TO 5TOT MaCCHB pacholiaraeTcs Mocie
CTPOK, IPUYEM €eTo CMellleHNe BLIpaBHUBaeTcd Ha 4.

2.8.2 Hukorpga He XXJaTh OTBeTa Ha 3ampoc

Bo Bcex gwacTax cepBepa M B KJIIMEHTCKIX IIpOorpaMMaXx MCIIOJIb3YyeTCA O6H_[I/II71
OPUHINII: €CJIN IO IPOTOKOJIY HYXKHO IIOCJIAaTh 3aIlpoc, Ha KOTOpI)II7I IIOTOM
opugeT OTBeT, TO HUKOrga He cJieAyeT 3TO AeJlaTh CJIeAYIOITNM o6pa30M:
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read(s, V&rep]:y, s:i.zeof(reply).) ;

Hemo B Tom, uT0o read() 3aBUCHET MO TeX TOP, MOKa He TPUIET OTBET.
A 5TO MOXeT mpom30OHTH BecbMa HecKOpo. Bosee Toro, MoXeT BOSHUKHYTH
6okmpoBKa: mporece A mocian 3anpoc K b u ®met orBera, a b B 9TOT XKe
MOMEHT TIOCIAIl 3aIpoc K A U TOXe KIeT.

Yrobbl n3bekaTh MOTEPh BpEMEHN U BO3HUKHOBEHUs TYITHKOB, Hukozda
ne caedyem axcdamv omeema.

Ecan BosHuKaeT HeoOXOAMMOCTH MOCIATE 3aMpoc, TPebyIOIMil oTBeTa,
TO cileflyeT OTTPABUTH 3alpoC U CHeaTh MOMETKY, 9TO OH mocian. Korma
JKe TpuAeT OTBETHHIN makeT, TO omeparnus select() BepHeT pesyabTaT ~mo
5TOMy cokeTy mpunuin mgauubie” . Ilocie wero MoXHO BHIIOMHUTL read() m
CHSITH TTOMETKY OXKUTAHIIS.

Taxum 06pazoM, OCHOBHON IUKJI TTPOTPaMMBI 6yIeT COCTOSTH W3 BHI30BA
select () ¢ mocaenyroIeil TPOBEPKOM, MO KAKWM COKeTaM IIPUILIN TaHHBIE,
4TeHnEeM M COOTBeTCTBYIONIEH 0O6paboTKOl 5TUX JaHHBIX.

IIpumep: xorma K MeHeNXKepy NPUXOAUT 3alpoc ~mall CIHCOK BCEX KITW-
eHTOB”, TO €My HAaJO 3alpOCUTH 3Ty WHDOPMAIHNIO ¥ cepBepa: OTIPABUTH
3aMpoc, MONYUNTh PE3yIbTAT, U HePefaTh ero KiIneHTy. BmecTo Toro, 9To-
6Bl TIOCTIATH BOMPOC W 3aBHCHYTH Ha read(), MeHEMXKep MPOCTO OTIPABISET
makeT ’cKaXm-Ka MHe BOT HTO, I TaKoTO-TO , W BO3BpallaeTcs K CBOei
obBITHOM paboTe (T.e. 3aBncaeT Ha select() B OXMAAHNN TIOOBIX TAKETOB).
Korma cepBep obpabaThiBaeT 3aIpoc I BO3BpAIIaeT OTBET, TO COKET Server B
MeH€eJKEPe CTAHOBUTCS  TOTOBBIM | MEHEZKED CUNTHIBAET MaKeT, OOHADY K-
BAaeT, YTO TO 3aNPOIEHHBIE KITMEHTOM JaHHble, U OTCHUIAET WX 3aKa3YHKY.

2.8.3 bydepa pacTyT 1o mepe HagoGHOCTH

Kak B cepBepe, Tak W B KJINEHTCKON 6MONMOTEKe MCHONB3YETCS MHOKECTBO
6ydepon. [Ipu >ToMm BosHUKaeT HeboMbINad MpobaeMa: 3a9acTyIO 3apaHee He-
M3BeCTHO, KAKOTO paszMepa W CKOIbKO 6ydepoB moTpebyeTed.

Bompoc xonmudecTBa pelaeTcd odeHb TpocTo — 6ydepa meaaioTcesd He cTa-
TUIECKUMU TTePEMEHHBIMA-MACCUBAMI, & OTBONATCI MO Mepe HAMOOHOCTH B
nuHaMmueckon mamsaTu dyuknueir malloc(). Korma 6ydep cTaHoBUTCS He
HYXeH, TO OTBeIeHHas TOJl HETO TaMsITh ocBoboxkmaeTcs dyukiueir free().

IIpobnema pasmepa 6ydepoB Ha TEPBBIN B3IJILA KaxkKeTcs H6ollee CI0KHOM.
B camom mene, ecnii ipu coznanum 6ydepa TpocTo OTBOAUTD MO HETO HEKUH
DUKCMpOBAHHLIN 06HeM MaMITH, TO IPUIeTCA BBECTH OTpaHNUeHe Ha MaKCH-
MAaJIBHBIN pa3Mep HaHHLIX, KOTOPBIe MOT'YT OLITH Pa3MeITlleHbl B >ToM bydepe.
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bonpiiolt 06beM B Hadalle Oydepa, a Oonbimad 9acTh MaMITHU, OTBeIeHHON
oMl HETO, CTaHeT TPATUTHCA BOYCTYIO.

Peanbue pellienne cocTONT B CAeNYIONEM: TIpH co3MaHun Oydepa Mo He-
TO BBINeNsAeTcd HEKOTOPHI MUHUMAILHEIN 00beM NMaMATH, & 3aTeM TI0 Mepe
HaJIOOHOCTH Pa3Mep YBEINUNBAETCI ¢ TOMOIBIO hyHKIN realloc().

Hauanbublit 06beM BBHIOHpaeTCs B 3aBUCHMOCTHU OT NpenHasHaueHus Oy-
depa. ITo MOKeT OBITH, HampuMmep, 128 6aliT, XOTS MOXKHO OrPAHUYUTHCI
naxe 16 (0 HeZB3s WCMONB30BATH JIHITE N3-33 TOro, 9To malloc() He OTBO-
IUT OIIOKOB MaMITH TaKOTO pa3Mepa)17.

ITockoabKy dalile Bcero 3a TepBhIe HECKOIBLKO ITUKJIOB MCMONTBL30BAHIA OY-
depa pasMep MAHHBIX IJId HETO ycTeeT NOCTUTHYTH CBOETO MaKCHMAILHOTO
3HAYEHUs, TO BHIMOIAHATE realloc() mpumeTcs NI HECKOIBKO Pa3 B CAMOM
HaygaJe.

CrenyeT OTMeTHTH, 4TO pasMep 6ydepa HAIO MOALKO Y6EAUNUEAMD,
YMeHBLITATE e ero HUKOTAa He HyKHO'S,

JmHamMudeckoe yBelndeHWe pas3Mepa MOXKeT TPOU3BOMUTHLCA TIO TaKOMY
ANTOPUTMY: TIPU TIPUXOMe HOBOW TOPINN AAHHBIX, KOTOpHIE MOIKHBI OLITH
pa3MellieHbl B Oydepe, HYXKHO TPOBEPATE, IOCTATOUEH JIN TEKYIINH 00beM, 1
ecm HeT, TO YBEINUYNBATEL ero. Hampumep, MOXKHO TTPOCTO 3aBECTH CIIENYIO-
My10 QYHKIWIO, KOTOPYIO BEI3LIBATE Mepell TIoMellleHneM B Oydep odepemHolt

nopoum:

/*

* ApryMeHTH:

* *bufptr ykazaTens Ha 6ydep

* *sizeptr Tekymumit pasmep 6ybdepa
* newsize  Tpebyemuil o6beM

*/

int GrowBuf(void **bufptr, size_t *sizeptr, size_t newsize)
{

void *newbuf;

if (*sizeptr >= newsize) return O;

"B mpuHIe MOXKHO IpH co3TaHun 6JI0Ka Hy IeBOro pasMepa 06 xonuThea 6e3malloc () —
mpocTo npucsons yKasareimo NULL. [Tocimenyromniuii BbizoB realloc () cpaboTaeT KOPPEKTHO
— o craamapty ANSI C realloc(NULL, size) skBmBameHTHOmalloc(size) (B SunOS 4.1
3TOT CTaHZApT He COGIIONAETCA).

18ECJII/I7 K mpuMepy, pasmep 6ydepa 16K, a peanbro ucnonbsyercs auirs 4K, To omepa-
INOHHAA CHCTeMa caMa IIPH HeoOXONMMOCTH IepeMeCTHT HEeNCIOoIIb3yeMEle TPI CTPAHUITE
B CBOI, TaK 9TO OHHU He OyAyT 3aHNMATh peallbHYIO HaMATh.
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if (newbuf == NULL) return -1;
*bufptr = newbuf;
*¥sizeptr = newsize;

return 0O;

Hecmorps Ha To, uTo B GrowBuf () mpexycMoTpeHa TpoOBepKa HAa HEXBATKY
MaMATH, PeaJIbHO TaKOW CUTYyallMi HUKOT'/1a HEe BO3HUKHET — IIJIS 3TOTO HYXK-
HO, YTOOH! MEPENONHNANCh, W pealibHasd MaMITh, U c¢Borl. B Takofi cutyanmn
nporpaMma B JIIOOOM ciaydae cTaHeT HepaboTocnocobHa.

3amevaHme: YTOT MPUHIINI HENTB3sl WCOOIB30BaTh, eciin GrowBuf () mpu-
IeTcst BBRI3BIBATEH m3 obpaborunmka curxama. [lemo B Tom, uro malloc() u
realloc() HepeeHTepabeNbHBI, & CUT'HAJ MOXKET BO3HUKHYTH HMEHHO TOT/A,
KOT/Ia BBITIOMHAIOTCS OHU caMu. B sToM cioyvae mpumeTcs Bce JKe BBOINUTH
orpaHnveHNe Ha pa3Mmep Oydepa, 1 OTBOIUTE NaMITh Cpa3y MO MaAKCUMYyMY —
Toraa GrowBuf () mpocTo cpasy BepHeTcs (MMEHHO Tak feaeTcs ¢ Oydepamn
LTS IPHEMa TTAKETOB OT cepBepa B KIMEHTCKON OHONMOTEKE).
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I'masa 3

TeKyI_uee cocTOoAHNE

B macTogmmuit MOMeHT TepBOHAYANLHASA BePCUA CHCTEMBI WCTIOTL3yeTCa s
yrpaBiennsd BY cucTemoll HaKOTMUTENA-OXTANNTENA U THHENHBIM yCKOPUTe-
sem Komtutekca BOIITI-5.

B kauecTBe omepalmoHHON cmMcTeMBI KaK B cepBepax, Tak W B paboumx
CTAHNKIX MCMONB3yeTcss Linux — cBOBOAHO pacmpocTpaHseMas CHCTEMa Ce-
mefictBa UNIX. Kpome Toro, KIMeHTCKHE MPOTPAMMBI MOTYT paboTaTh MO
BSDI/386, IRIX, SunOS, Solaris, FreeBSD, Unixware, OSF1 (mommepxxka
moboit POSTX-coBMecTHMOf cHCTeMbI 06ABIAETCS TPUBHAIBHO).

ITpoBomuTMCch TECTHI MPOU3BONUTETLHOCTH CUCTEMEI I TPeOYyeMBIX pecyp-
coB (486DX2/66 non Linux 1.3, onpoc ¢ wacToroit 1T'), nasimimne ciemyorimne
pPe3yIbTaTHL:

e Cepaep 3anumaeT okosio 800 K6 mamsTn.

e Ha xaxmyto mporpaMmy ynpaBieHUs AOTOIHUTENBHO TpebyeTcs ot 0.5
no 50 K6 mamMaTn cepBepa.

e Ilpw 20 zamymieHHBEIX MporpaMMaX YIPaBIeHWS CEPBEPOM 3aHUMAETC
10-15% npomsBomuTeTBLHOCTH TpOIEcCcOpa.

B nacrosmee Bpems 486DX2/66 ucnonbsyioTes B KauecTBe cepBEpOB U
pabounx cTaHui B ~OmMHOM JmIe”, W WX IPOU3BOLMTEILHOCTH XBaTaeT C
samacom. OueBnmHo, uTo P5/133/166 BriosHe cnipaBATcsd ¢ JTOOBIMHE 3a/1adaMI
YOpaBieHNs, KOTOPBIE MOT'YT BO3HUKHY Th.

Ha puc.3.1,3.2 mpuBenensl nBa MpuMepa yiKe CYIIECTBYIONNX MPOTPaMM
yOpaBIeHns.
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4' LACUTIpNI, iy il LUNWo Lerier | - |J
DOKYCHRYHUHE KATYUWKH MMTaHHE KAMCTPOHA
JaaaHo HWzmepeHo CTafHAEHOCTE UHakana 9.517?W
L1 [@.489 9. 5364 0.030% THarana 0.0104
L2 12,439 12,5074 0.018% e =05 T35
L3 [12.436 12,4954 0.018% Lo ol
o Upak 0. 100ky
L4, 115.994 15.9634 0.010%
. Ieak 0. 100ué
L5 324,992 23,0144 0.005%
TokODOCEeA3HHE —0. 750mé&
UeempamMuTena 9.4897KV
IEEINpAMKMTENA —0.0014

Puc. 3.1: Ilpumep mpocTeiinieli mporpaMMBbl YIIPpaBIeHN .

B nanwmefinrem mimanupyercs ob0benumunTh Bce IBM komnaekca BOIIII-5
B €IMHYIO JOKAIBHYIO ceTh (cM. puc.3.3), ”oropBaHHy0” OT OGIMIENHCTHTY T-
CKOW CeTH, 4TODBI MOIHOCTHIO MCKIIOUNTE BIUSHUE NOCHeNHel Ha paboTy
KOMILIIEKCA.
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Puc. 3.2: llpumep mporpaMMbl ypaBileHUs ~ JIOTHIECKIM SIIEMEHTOM .
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Puc. 3.3: Opranusamus ceTu CHCTEMBI YIPaBIeHUS.
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