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AHHOTaUUA
DIM - 3TO KOMMyHl/IKaLI,l/IOHHaFI I'I'pOI"paMMHaFI TexHonornma agna co3naHusa
pacnpeneneHHolX CUCTEM  yNpaBfieHUA B HeoAHOpPOoAHbIX  (CMewWaHHbIX)
cpefax, paboTawwmx Ha pa3HbiX annapaTHbIX M MNPOCPaMMHbIX MNnaThopMmax.

OHa npenocTaBnsieT MNEepPeHOCUMbIN, NpoO3payHbii AN CEeTU MeXaHU3M
B3aMMOLENCTBUSA Mexay  npoleccamu, paboTawwmmm Ha  Pas/IMYHbIX
KOMNbTEpax B CeTW. ITO PYKOBOACTBO MNpenocTaBnseT o0630pHoe

onucaHune ¢yHkumoHana DIM n ero nmcnonbsoBaHuA.

C Touyku 3peHus npuknagHoro nporpammucTta, DIM npepcrtasnseTr cobou
anHammyeckyw (DIM.DLL) wnm crtatmyeckyw (DIM.LIB) 6wubnmnoreky cC
nHTeppencamm AN pasHbiX £3blkoB nporpammmposaHusa (G, C++, Fortran,
Java, Pascal, LabView), a Takxe Habop cnyxebHoix yTunmt (DNS.EXE,
DID, DIMTREE, DIMSTAT), pacnpocTpaHsiembix no nuueHsum GPL.

Cnctema DIM HanmcaHa Ha C/C++, pgocTynHa B UMCXOAHbIX KoAax,
paboraer nog Windows, Linux, Unix. [lpy HeobOXogmMoCTM OHa MOXET
ObiTb nepeHeceHa W Ha gpyrue nnatdopmel. Ha ceresom ypoBHe DIM
6asupyeTcs Ha  coketax TCP/IP, NCMoNb3ys (npn  cTaHAapTHbIX
HacTpomkax) mnoptol TCP 2505,5100,5101,5102,... (4Mcno wCNosb3yeMbix
NOPTOB 3aBUCUT OT 4mcna paboTawwmx Ha komnbiTepe DIM cepsepos).

Cuctema DIM pgocTynHa Ha canTe http://dim.web.cern.ch

CERN, «kpoMe cneumanbHO OCOBOpPEHHbIX chayyaeB. [lpaBa Ha
7 MCNosib30BaHMe 7 pacnpocTpaHeHue DIM COOTBETCTBYHT
NMNUEH3MOHHbIM cornaweHuam General Public License.
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BeBepeHue

DIM [1,2] - cokpaweHne oT «Distributed Information Management
System» — «pacrnpepeneHHas cucTema ynpaBneHua uHbopmaumen». OHa
paspaboraHa B CERN [3] (EBponerckuMin UEHTPp SAEPHbIX WUCCefoBaHUN,
XeHeBa) n wncnonb3yeTcsas ANA ynpaBreHUs PALOM KPYMHbIX 3KCMNEepPUMEHTOB
Ha bonbwom AppoHHoM Konnampgepe (LHC).

Cnctema DIM npekpacHo MacwTabupyercs. OHa pas3paboTaHa cneumanbHO
ans  6onbwMX D>SKCNepuMeHToB B ob6nacTu GQU3MKKM  BLICOKUX DSHEPrLUM, B
KOTOpPbIX COBMECTHO paboTawT COTHM KOMNbWTEpPOB, bakTnyeckn paboTasn
Kak oauH cynepkomnbwTep. B To xe Bpema DIM — QOBOAbLHO KOMMAaKTHas WU
BbiICOKODpbEKTNUBHAA TEXHONOTrMsA, KOTopasa npekpacHo paboraeT wn B
ManeHbKNUX CUCTeMax, CAe YUCNO CepBEPOB U KIMEHTOB HEBENUKO.

B HacTosiwmee BpemMs Ha 6a3e DIM paboTawT nNpakTUMYECKW BCE KpYMHbIe
skcnepumeHTbl B CERN. YnpasneHnue camum yckoputenem LHC (a 3To cambin
KpYMNHbIA B MUpE VYCKOPUTEJIbHbIN KOMMNEKC) TakKxe cAenaHo Ha OCHOBe
DIM. B ob6nactu ouU3MKM BbICOKMX 3Heprum wu yckoputenen DIM Becbma
nonynspeH u ctan GpakTUYECKUM CTaHOAPTOM.

bonbwum poctomHcTBOM DIM aBnfeTrca e& [OCTYNHOCTb B  MCXOAHbIX
Kogax, cBobopgHas nuueH3ns (GPL), Bbicokas MepeHOCUMMOCTb WM MNOAAEPKKA
00onbWOro 4ymcna annapaTHbiX nnaThopM, OMepaunMoOHHbIX CUCTEM U  SA3bIKOB
nporpamMMuMpoBaHus. 3JTO nNo3BonseT wucnonb3osaTb DIM B cMewaHHbIX
cpefax, COCTOSWMX W3 KOMMNbHWTEPOB, paboTawwmx Ha CaMblX Pa3HbIX
anmapaTHbIX M  NporpaMMHbiXx nnathopMax. ITM CBOMWCTBA, a TakKxe
ceobogHas NMuUeH3Msa OeNanT BO3MOXHbIM  ucnonb3oBaHne DIM B nwbbix
npoekTax, B TOM uucne 3a npepenamm CERN.

HakoHew, yaobHble yHMBEpCalbHble YTUAUTbI ANa HabnwoeHna U OTnaaku
KJIMEHTOB W CEepBEepoB AenakwT pas3paboTKy pacnpefesieHHbIX CUCTEM C
nomowbtid DIM ypnobHOM M BbICOKOIPHEKTUBHOM.

HaumHaa c 2005 roma cuctema DIM 6bina mHTerpumposaHa B nakeT CRW-
DAQ [4,5], paspaboraHHbii B UAP® pana aBTOMaTM3auUMM U3MEPUTENbHbIX
CUCTEM W uUcCcCnefoBaTeNnbCkMx OGU3Myeckmx yCTaHOBOK. B cocTaBe 3TOro
nakera cuctema DIM 6onee 12 ner ycnewHo paboTaeT Ha MHOXeCTBe
nccnepoBaTenbCkux ycraHosok B Capose (BHUMIO), [Odyb6He (OUAN),
Xenese (CERN). HakonneHHbm ONbIT MOATBEPAM BbICOKYKH HALEXHOCTb U
oTKkasoycTonymBocTb cuctembl DIM, eé >bdekTMBHOCTL U YyAOOCTBO B
paboTe.

B paHHOM [OOKYMEHTEe OnuCbiBalTCH OCHOBHble cBomcTBa cucTtembl DIM,
npuHUMnbl €€ GYHKUMOHWPOBAHUA, a TakKxke AalTCA HavajlbHble CBeAeHUs O
NpOrpaMMMPOBAHUN KIMEHTOB U cepBepoB B cucteme DIM.



1 MWcropusa u npumepbl ucnonbsosaHusa DIM

TexHonorna DIM cospaBanacb HauymHaa ¢ (npumepHo) 1993 ropa B
paMkax skcnepuMeHTa Delphi Ha yckopuTene LEP (Large Electron-Positron
collider) B CERN [2]. Cuctema ynpaBneHus skcnepumeHTa Delphi Bkawuyana
B ceba ©6Gonee 500 npoueccoB, paboTawwmux Ha ©Oonee 50 cepBepax,
paboTawwmx B OCHOBHOM noa ynpasneHnem 0S VMS un 0S9. B npouecce
pasBuTMa nporpamMmHbim  koa DIM 6Gbin  apanTupoBaH UM BHEOApPEH Ha
MHOXEeCTBE ApPYLCMX NpPOrpPaMMHbIX W annapaTHeix nnatdopm (Unix, Linux,
Windows n T. 4.) u ucnonb3oBanca B psae aApyrux skcnepumeHTos CERN
(NA50, L3, BaBar) [2].

TexHonorms DIM xopowo anpobupoBaHa, ucnbiTaHa W yxe MHoro (6onee
15) neT wucnonb3yeTcss B KPYMHbIX 3KCnepumeHTax, npoBoaumbix B CERN.
34ecb nNpuBeAeHbl TOJNIbKO HEKOTOpble npuMmepbl wucnonb3soBaHns DIM Ha
ycTaHoBkax CERN, nepeuuncnuTtb BCe ©6bi10 6bl 3aTPYyAHUTENbHO M3-3a
601bWOr0 MX KOMMYecTBa.

TexHonorms DIM ucnonb3yeTcs B cucTeMe ynpasneHus petekTtopa (DCS,
Detector Control System) >kcnepumeHTa ALICE [7] Ha bonbwoM AApOHHOM
Konnanpgepe (BAK wnu LHGC, Large Hadron Collider) B CERN, koTopas Bkw4yaeT
B cebs 6Gonee 100 cepBepOB W KOHTPOAMPYET OKONO 1000000 napameTpoB
[8]. B uvactHocTn, DIM wucnonb3yeTrcs B CUCTEMAX KOHTPONA w
ynpasneHna  getektopa TRD [9], cTapToBOoro jgetektopa TO wu
BpemanponeTrHon cuctemol ALICE [10], 3n1eKTpoOMarHWTHOLO CNeKTpoMeTpa
PHOS [11] v B Aapyrux 19 pertekTopax, Bxogswmx B cocTaB ALICE. Ha
6aze nporokona DIM paboraer pacnpepeneHHas MawuHa CocTosiHnn (SMI,
State Machine Interface) [12,13,147], peanusywowas MHOCOYPOBHEBbIM KOHEYHbIN
AstomaT (FSM, Finite State Machine), Cc noMOwWwbW KOTOPOrO BeAeTcH
ynpaBineHne 3SKCNePUMEHTOM.

TexHonorms DIM wvcnonb3yeTcs Kak cTaHAapTHas MHOrO-nnaT@opMeHHas
cpena nepepayvn pgna Bs3aummogencTeusa npoueccos  (CERN standard multi-platform

middle-ware for inter-process communication) B CUCTeMe VynpaB/eHus [eTeKkTopa
(DCS) oskcnepumeHTa  ATLAS [15,16] Ha bonbwom AapoHHoM Konnanpepe
(LHC) B CERN, «koTOpas BkAw4YaeT OKONo 200000 paTtymkoB. YnpasneHue
skcnepumeHTOM ATLAS Takxe BbinosHSeTCca C nomouwb MawnHbl CoCcTOAHMM
(SMI) Ha 6as3e DIM. KomnblTepbl B cocTaBe 3KcnepuMmeHTa paboTawT nopg
pPas3NYHbBIMM  ONepaumoHHbIMM cucTemMamnm (B OCHOBHOM Linux »n Windows).
Jdro penaer DIM ocobeHHO BaXHbIM CBS3YHWMM KOMMOHEHTOM CUCTEMbI,
T. K. HekoTopble TexHonormm (Hanpumep, OPC) He SABASKWTCHA MHOrLO-
nnatdopMeHHbiMM K paboTawT Tonbko nog Windows.

TexHonorna DIM wucnonb3yeTcs Kak OAHA W3 OCHOBHbIX CeTEeBbIX
TEeXHONOrMM cpegHero ypoBHA  (middleware layer) pns  CBA3UM  MeXAV
nogcucTemMamm yrnpaBfieHUs pPa3HOro ypoBHA B 3kcnepumeHTe LHCb [17].
Ana nocTpoeHmsa pacnpeneneHHOM CUCTeMbl YApaBAeHUA DKCMEePUMEHTOM
LHCb Takxe wncnonbsyetrcs pacnpepeneHHasa MawuHa CoctosiHun (SMI - State

Machine Interface), paboTawwas Ha ocHoBe npoTtokona DIM.

Ha 6aze DIM kak OAHOTO M3 OCHOBHbIX MPOTOKONOB CBA3M paboTaeT
cucreMa ynpasneHua skcrnepumeHToM NA62 [18] no wm3yyeHuwo pacnaja
kaoHoB Ha yckoputene SPS B CERN. Ota cuctema wumeer okono 11000
KaHanoB perucrpaumMm, BKAKWYaeT pa3sHoobpa3Hoe obopyaoBaHue (Kak
NPOMbIWIEHHOE Tak U  cneuuanbHo  pas3paboTaHHoe) U cepBepsl,
paboTawwme nog Linux mnm Windows.



TexHonorns DIM cnyxmT 6a30BbIM MNPOTOKOJIOM, Ha OCHOBE KOTOPOTrO
cTpoaTcsa Apyrme (BTOpPMYHblE) MNPOTOKOJbl CBSAA3W C  OOMOJHUTENbHbIMU
byHKUuMamn. Hanpumep, kpoMe ynoMuHaBwencs Bolwe MawnHbl CocTosIHUM
(SMI) Ha ocHoBe DIM peanuzosaH npotokon DIP (Data Interchange Protocol)
[19], Ha ocHoOBe KOTOPOrO MOCTpOEeHa CUCTeMa VyrpaB/ieHUs YCKOpUTEeNs
LHC, a Takkxe <C nOoMOWb KOTOPOLO OCYWECTBNSETCA CBS3b Mexay
cnyxbamn yckoputenss (LHC) wn petrexkTtopamm (ATLAS, CMS, ALICE, LHCb).
BTopuuHble npoTokonAbl cBA3M  pgobasnsawT K  6HaszosBbM  pyHKkumam  DIM
AOMNONHUTEeNbHble cornaweHns, O6ubnnoTeKn N WHCTPYMEHTbH, peanunsywume
TpebyeMble OOMNONHUTENbHbIE BO3MOXHOCTMU.

Ona nopoepkku n yHudMKaumm NpPOTOKONOB CBSAI3UM U CPeAcCTB pa3paboTku
cuctem ynpasneHns B CERN 6bina coszpaHa cneumanbHas rpynna JCOP (Joint

COntrols Project). B e€& 3apmaym (B 4acTHocTu) BXoauT nopnepxka DIM, DIP,
SMI n gpyrmx NpOTOKONOB, WMCMONb3yeMbiXx Ha ycTaHoBKax CERN.

C wcnonb3oBaHueM npotokonoe DIM wn DIP nocTpoeHa cucrtema
ynpaBneHma, a Takxke yaaneHHoro Web MoOHUTOpMHra p[Na >3KCNepUMEeHTa
CMS [21]. CucTema MoHUTOpWHra ucnonbsyeT Web TexHonormm (Ha OCHOBe
npoToKoa HTTP) ans OpraHM3aumm nHTepdenca yAaneHHOT o
nonb3oBaTtens, B To BpemMa kak DIM wn DIP wucnonb3yeTcs n[Ns CBA3U
3TOro wuHTepbderca c cucTemamum ynpasneHuma skcnepuMeHTa CMS. Takum
obpazom, TexHonorns DIM u BTOpUYHbIE NPOTOKOJbI Ha €& OCHOBE He
MewakwT WUCNONb30BaHWKW  APYCMX  MNPOTOKONOB  CBSAA3WM, A  HanNpoTuB,
CapMOHWYHO COYETAKNTCH C HUMU.

YcTaHoBKM C wucnonb3oBaHnem DIM cospawTcs mu 3a npegenamm CERN.
Hanpumep, npotokon DIM wucnonb3oBancs B CUCTEMe pervcTpaumm nns
M3Y4YEeHUS CMEeKTPOB KOCMUYECKUX M3ny4vYeHun Ha geTektope L3 [22].

Ha 6aze TexHonorum DIM nocTpoeHa cucTemMa ynpaBieHUs SKCNepuMeHTa
CLOUD B CERN no u3y4yeHuw KOCMMYECKMX YacTuuy [23].

B uenom MoxHO cpenatb BbiBOg, 4To DIM saBnsercsa 3penon, XoOpowo
pPas3BUTOM WM NPOBEPEHHOM Ha 60NbWOM 4YMCNe  KPYMHbIX YCTAHOBOK
TexXHONOrMem Ana opraHu3auum pacnpenesieHHblX MHOTO-MnAaTPOPMEHHbIX
CUCTEM yMnpaBfeHus. ITa TEeXHONOTMSA XOpoWwo MacwrabupyeTcsa M MOXEeT
NMPUMEHATbCA KakK Ans Hebonbwux (HECKO/NbKO CepBEpoOB), TaK U KPYMHbIX
(CoTHM cepBepOB) CUCTEM.



2 [puHuunol pyHKuMoHuposaHus DIM

DIM, kak 60NbWMHCTBO KOMMYHWKALMOHHbBIX TEXHONOLMN, OCHOBaHa Ha
napagurme knueHt/cepsep. [loa cepBepoM 3a4eCb NOHMMAeTCs Mpouecc,
BNaAEOWMA HEKOTOPbIMXA [aHHbIMM, KOTOpble OH MOXeT nybaukoBaTb, T. €.
npefocTaBnATb ApyruM  (KJIMEHTCKMM) npoueccaMm B ceTu. KraneHTamum
ABNAKNTCHA pas3/indyHble MpouecCbl - NOTpebuTenn [AaHHbIX, PACMNONIOKEHHbIE
KakK NOKallbHO, TakK M Ha NwbbiX APYTCMX KOMMObTEpax B ceTn. B TunumyHOM
CUTyaLuMM CepBepoM fABMASeTCHA Npouecc, yYhApaBasoWMA  N3MepUTENbHOMN
annapaTypon, a KJAMEeHTaMnm — nwbble Mnpoueccbl, KOTOpble MWCNONb3YHT
M3MEepPEHHble AaHHble.

2.1 OcHoBbl DIM: cepBucbl, cepBepbl, KJ/IMEHTbI

bazoson koHuenuuen DIM gBnsercsa noHATME «cepBUC» (service).
CepBepbl NpefoCTaBAAWT KAMeHTaM cepsBucbl. CepBuUC — 3STO HEKOTOPbIN
Habop pAaHHbIX (oNpefeneHHOrO TUNa W pasMepa), KOTOpbIM pacno3HaeTcs
no MMEHU - «UMEHOBaHHbM cepBuc» (named service). [lpocTpaHCTBO WMEH
CEpPBMCOB B LENOM MPOMU3BOSIbBHO, HO MNOAYMHAETCHA PSAAy NPOCTbIX MPaBU
(cm. paspgen 2.5 ). CepBucbl Takxe AensATCS MO Ha3HA4YeHWKW Ha Kiacc
uHpopMauMoHHbIX (A4NA nepefayvm  [aHHbIX OT CcepBepa KJAWEHTaM) U
KOMaHAHbIX (4NA npuvemMa CepBepoM KOMaHh OT kaveHToB). Kpome umeHn, vy
cepBuca ecTb Takxe (HeobsizaTenbHbiM) onucaTenb TUMNA, YKasbiBawWMA Ha
TWUMNbl  XPaHUMbIX B cepBuce pAaHHbiXx (CM. pasgen 2.6 ). Cepsucel
paccMaTpMBakwTCs  KakK  ABOMYHble  AaHHble, T. e. DIM Hukak He
MHTEpNpeTUpyeT COAEPXMMOE CEepBMCOB U He HaknagpiBaeT Ha 3TO
COOEPKMMOE HUKAKWUX CYUWECTBEHHbIX OTPaAHUYEHUN .

O6blYHO KNMEHTbl 3anpawvBalT CEepBUCbl TONbKO OAWH pa3 (nNpu cTapTe),
a 3aTeM OHWM aBTOMATMYECKM MNOJYy4awT OOHOBMEHMS [OaHHbBIX OT cepBepa —

B 3aBMCUMMOCTWM OT HacTpoukm - nambo no Tanmepy, AAmbo no Mepe
HagobHocTn (T. €. NpuM MOSABAEHUM HOBbIX AaHHbIX Yy cepBepa). MexaHusm
obHOBNEHMA  kAMeHTa  6biBaeT ABYX TUMNOB — MNYyTeM  BbINOJHEHUS

nonb3oBaTenbckon npoueaypbl (callback routine) wmnu nyTem oOBGHOBNEHUSN
KnneHTCckoro 6ydepa, unam oba cpasy. [llo bakTy 3TO paboTaeT Tak, Kak
OyATO Yy K/AMEHTA eCTb K3W C KOMMen [aHHbIX cepBepa, MNpuUyeM
KOCEepEeHTHOCTb JAaHHbiX noaaepxmBaeT cam DIM, 6e3 cneumanbHbiX YCUAUN
CO CTOPOHbI KJ/IMEHTA.

IOna obecneyeHua ceTeBOW Npo3pavyHOCTM (KOrpa KJAMEHTY He TpebyetTcs
3HaTb, rpne paboTaeT cepBep), a Takxke Ana obnervyeHms BOCCTAHOBJIEHUSA
nocne paspbiBa CBA3XM WAM MUCpauum cepsBepa, B TexHonorum DIM
ncnonb3yercs «cepsep uMeH» - DNS (dynamic name server).

Cepsepbl «nybnukywr» (publish) cBou cepBuCbl, PErncTpupys mx Ha
cepepe uMmeH (06blMHO OAMH pa3, nNpu cTapTe). [lpy M3MEHEHUW [aHHbIX
cepBepbl aBTOMAaTMYeCKM OOHOBNAKWT CEPBUCHI ANA BCEX MNOAKMNYEHHbIX K
HUM KJIMEHTOB.

KnneHTbl «nopnuceiBawTceA» (subscribe) Ha HyXHble WM CeEpBUCHI,
3anpawmBas Yy cepBepa WMeH uHboOpMauMww O TOM, Kakoum cepsBep
npefocTaBnNsieT WHTepecywwmrn cepBucC, U 3aTEM CBA3bIBAKTCH C 3TUM
CepBEpPOM HanpsMmyl, 3anpawveas y Hero obcnyxumBaHue TpebyemMoro Tuna
(no TarMepy WM C aBTOMAaTU4YeCKMM oOOHOBNeHueMm). [na WM3MeHeHus
COCTOSIHUSI CepBepa KJMEHTbl MOCbIIAlT €My KOMaHAbl, KOTOpble CepBep
NPUHMMAET K WCMOJIHEHMK.
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2.2 CepBep umeH DNS

CepBep wumeH DNS (cm. [lpumeydaHus 2.12 ) XpaHUT aKTyalbHbIN
kaTanor Bcex paboTrawwmx DIM cepBepoB M npuHaglexawux MM CEPBUCOB,
poctynHeix B DIM cucteme. OH obecneuymBaeT cCeTeBYKW MNPO3pPaYHOCTb W
BbICOKYI0 OTKa30yCTOMYMBOCTb cBaA3n. I[lpn cb6boe DIM cepBepa wunanm B
cnyyae ero Mmurpaumm Ha [Apyron KOMMbHTEpP CBA3b BOCCTaHaB/AMBaEeTCH
aBTOMATUYECKM, T. K. MNpu 3anycke DIM cepBepa OH HeMenNeHHO
BbIMOJIHAET peruvcTpauMw CEepBUCOB Ha CepBeEpPe MMEH M Cpal3y CTaHOBUTCSH
AOCTVYMHbIM AN BCEX KJ/IMEHTOB.

Cnepywowmin pucyHok 1 nokasbiBaeT, KakKk B3aMMOAENCTBYWT KOMMOHEHTDI
DIM (Cepsepbl, KnueHtbl n CepBep MmMeH).
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PucyHok 1 — cxema B3ammogencTtsma DIM cepsepa, DIM knmeHTa wu
cepsepa umMeH DNS.

B cnyyae cbos unm aBapumHOro 3aBepuweHus ogHoro us npoueccos (DIM
cepBepa wunnm paxe cepsepa wuMmeH DNS) Bce noAKMAWYEHHbIE K  HUM
npoueccol DIM knvMeHTOB OMNOBEWAWTCH WM aBTOMATMYECKM BOCCTAHAB/IMBAKWT
noAgK/YEeHNe, KaK TOJNIbKO CepBEPHbIM MNPOUEeCC BO3BpPaWAETCA K XU3HW.
JTO CBOWCTBO HE TOJ/IbKO nNo3BoNsAeT o06/nerYnTb BOCCTAHOB/EHME rMocne
cboeB, HO UM p[aeT BO3MOKHOCTb CepBEpPHOMY MpouecCy MUTCPUpPOBATb C
OAHOW MawuHbl Ha Apyryw (NyTeM OCTAHOBKM CepBepa Ha O4HOM MaluHe U
3anycka Ha jAgpyrom), no3sonsaa 6anaHCUMPOBATb HACPy3KYy Ha Pa3HbIX
paboumx  CTaHUMAX  WAM  OCYWECTBASATb  «ropsiyee  pe3epBUpOBaHME»
OTBETCTBEHHbIX MOACUCTEM.

B uenoMm mMoxHO ckasaTb, 4To DIM 6epeT Ha cebs BCH «4yepHyw paboTy»
no obecneyeHui CBS3M MexAy NPoOLECCaMM U «CKpbiBaeT» OT MOonb30BaTenNs
C/NIOKHOCTb CeTeBOrO B3aWMMOAENCTBWUSA, TMO3BONAAS MNPOCPAMMUCTY LLENUKOM
COCpPefOTOYMTbCA Ha peweHUM OCHOBHbIX 3agad (nonydyeHun wm obpaboTke
AaHHbIX), Mano 3aboTACb O TOM, KaK MMEHHO [aHHble NnepefawTCcs Mexay
CEpBEPOM N KJIMEHTOM.



2.3 ACUHXPOHHbIK pexum DIM

B oTamume oOT KNnaccuMyeckom CUHXPOHHOM MOAenM B3aMMOLEWCTBUSA,
Korga KJMEHT TnocCbhilaeT CcepBepy 3anpoc M  ¥4eT OT Hero oTBeTa,
TexHonorma DIM, nopobHo OPC [6] wucnonb3yeT aCUMHXPOHHVY MOAenb
B3aumogenctemsa. OHa COCTOMT B TOM, UYTO KJIMEHTbl «MOAMUCLIBAKWTCH» Ha
MHTEepecywwmMn CcepBUC W NpPoOAOKAKWT cBow paboTy, He oxmaas oOTBeTa
cepBepa, a cCepBep N0 TaWMepy UWAM NPU U3MEHEHUW [aHHbIX CepBuca
nenaert «0bHOBNEHNEY T. e. paccbinky AaHHbIX cepBsuca BCEM
NOAMMCAHHbBIM Ha 3TOT cepBuc kameHTtam (Puc.2). AcCMHXpOHHaa Moaenb
nosBonseT wus3bexaTb UMKIOB OXMAAHUA, UYTO OYeHb BaAXHO ANa 3ajad
ynpasnenma. KnmeHTol DIM Takxe MOTLYT QaCUMHXPOHHO MNOCLINATb CepBepy
KOMaHAbl, MNO3BONfAKWWME YNPaBNATb €C0 COCTOSIHUEM.

EcTtb naBe AnaMeTpasZibHO MPOTUBOMOJIOXHbIE MapaAnNTMbl OpraHn3aunmn

CUCTEM K/IMEeHT-CcepBep (Pnuc.2). [MepBas napaguMrma (Puc.2,a),
nmMeHyemas dJacto RPC (Remote Procedure Call) npepnonaraeT, 4TO
cepBep - Bhnajeneu WHPOPMALMOHHBLIX PecypcoB, obcnyxuBaeT 3anpoch

KNMEHTOB, SABAAKWMXCH NOTpedbuTensiMm STUX PpecypcoB, KOTopble 6epyT vy
cepBepa WHTepecylwmMe [aHHble W OTCbIMAanT eMy pe3ynbTaTbhl 06paboTku,
ecnm STO HyxHo. BsaumogenmcTtene B RPC npoucxogumT no  npuHUMNY
«3anpoc-OkmnpaHne-0reeTr» (Request-Waiting-Reply), npuyeM aKTUBHOW
CTOPOHOMW SABNSAETCA KJIMEHT, NOCbIaWMA 3anpockl. bONbWMHCTBO CUCTEM
ynpaBneHma 6asamm paHHbix (CYBA) mn Web TexHonorum ocHOBaHO Ha 3TOW
napagurme (Hanpumep, SQL mn HTTP).

Cepsep Kmuentr | Cepsep Kauenr
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PucyHok 2 — CpaBHeHMe [BYX NapagurM B3aMMOLENCTBMUSA KIIMEHT-CEPBEP:
a) s3anpoc-oxumpaHue-orsetr (HTTP, SQL...),
6) noanucka-obHoBNeHne (DIM, OPC.).

BTopaa napaaunrma (Puc.2,6), peannsoBaHHas, Hanpumep, B CeTeBbIX
TexHonormax DIM m OPC, ocHoBaHa Ha npuHumne «loanncka-06HoBNeHME
(Subscribe-Refresh). lpn 3TOM KAMEHT OAHOKPATHO (NPU MOAKINYEHUN K
cepsepy) BbINOJIHAET NOAMNUCKY (Subscribe) Ha MHTEepecyowmn



nHbopMauMoHHbIN cepBuC (Service), KoTopbM BnageeT cepsep (Hanpumep,
Ha [aHHble W3MEPUTENIbHOM CWUCTEMblI), U MPOAO/KAET PEWeHNEe KIUEHTCKUX
3afa4y 6e3 oxmAaHWs oTBeTa OT cepsBepa. [lpy MOCTYNNEHUU HOBbBIX AaHHbIX
cepBep aBTOMaTW4yecku paccbinaeT obHoBneHma (Refresh) Bcem knueHTam,
KOTOpble  noAnMcannucb Ha  obHoBnsiemble  MHPOPMALMOHHbIE  PECyYpPChl.
AKTMBHO CTOpPOHOM NpM STOM SBNSAETCH CepBep, a OOHOBMEHME AaHHbIX Ha
CTOpPOHE KJ/IMEHTa WMeeT NPUHYAUTENbHbIM U  ACUHXPOHHbLIA  XapakTep,
0bObIMHO peanusayembit 4vepe3d o0b6paTHbiM npouenypHoin BbizoB (Callback).
Ncnonb3oBaHue npuHumna «lloanncka-06HoOBNeHME» XapaKTepHO ANS CUCTEM
ynpaB/ieHNs peanbHOCO BPEMEHW.

CpaBHMBas pABe nNapagurCMbl B3aWMMOLEUCTBUA KIWEHT-cepBep, HaAo B
nepByw o4yepeab MOHWUMATb, YTO OHWM CTaBAT Ppas3Hble LUeauM, U MNO3TOMY
Kaxaas M3 HUX OnTuMManbHa - AN CBOero Kkpyra 3agad. [lpuHuun RPC
MUHUMN3NPYET Tpaduk Mexay KaneHTom wu cepBepoM. OH onTumaneH pAansa
bonbwnHcTBa CYB[l, Korga KAMeHTa WHTepecyeT TOJIbKO Maflas 4YacTb U3
0ONbWOTO CEPBEPHOrO XpaHuAMWa JAaHHbiX. [lpy 3TOM KAMEHT nNOCbiNaeT
3anpoc, onucbiBas Tpebyembin mHOoOpMauuoHHbiM pecypc (Hanpumep, URL B
cnyyae HTTP wnn SQL 3anpoc B cnydae CYBA). CepBep penaeT BbIGOpKY U
OTCbllaeT KJIMEHTY TOJIbKO TO, 4YTO OH 3anpocun. B To xe Bpema B RPC
BCerga nNpPUCYTCTBYET HeOonpeAesleHHOe N0 BPEMEHU OXuAaHWEe OTBeTa Ha
3anpoc. Kpome Toro, akTuBHOM cTopoHonm RPC gaBnseTcs KAMEHT, NO3TOMY
€Cnn KJIMEHT NO KaKMM-TO NpuYMHaM He OTnpaBAsieT cepBepy 3anpoc, OH
He OyneT BOBpeMa yBeAOMJEH O COCTOAHMWM OObekTa, [f[aXe €ecCsiM C HUM
cnyyunacb aBapusi. IJTO HefonycTMMO ANs CUCTEM yhNpaBieHusa, rae
n3BseleHne onepatopa o] BO3HUKLEN asapuu LOJIKHO ObITb
He3aMeANUTEeNbHbIM U MPUHYOUTENbHbIM.

MpuHumn  «lMoanncka-06HOBNEHME»  CTABUT LENbld HE  MUHMMAsbHbIN
Tpaduk, a MUHUMANbHOE BpPEMSA OTKJ/MKA CUCTEeMbl Ha cobblITMa B obObekTe
ynpasnennsa. Ecnnm knanMeHT noanncaH Ha MHPOPMAUMOHHBIA pecypc, OH
HeMeoNeHHO W NPUHYAUTENbHO NOAYy4YMT ero o6HOBNEeHMe, [axe ecnin B
AAHHbIM MOMEHT 3TO He NpeACTaBNsieT ANS HEero MHTepec, Mno3TOMy Tpabuk
3aBefoOMO He byaeT onTuManbHbIM Mo obbemy. OgHAaKO B [AAaHHOWM napagurme
OTCYTCTBYET OXMAaHMe, KakKk Ha CTOpOHe cepBepa, TakK W Ha CTOpPOHEe
KJIMEHTOB, KOTOpble OMOBEWANTCS O COObITUAX B CUCTEME N0 WHULMATUBE
cepBepa HeMeaNeHHO W nNpuHyauTenbHo. [na  cucTem  ynpaBreHus
NOTEeHUManbHO OMacHbiIMM O6bekTaMM B peaslbHOM BpemMeHn TpeboBaHUsa K
CBOEBPEMEHHOMY  OMOBEWEHVWH W  BPEMEHW peakuum CUCTEMbl  BaxHee
MUHUMM3ALUUM ceTeBOoro Tpaduka, o06biMHO Hebonbworo. [loaToMy npUHULKMN
«MNopnnucka-06HoBNeHWe» nexnt B ocHoBe DIM, OPC n 60nbwMHCTBA CUCTEM
SCADA (Supervisory Control and Data Acquisition).

Takum o06pa3oM, aCUHXPOHHbIN pexuMm paboTbl cuctembl DIM penaer eé
noaxoasiwen TexHonormyeckom 6asonm pA[ns co3fgaHUa CUCTEM  yNpaB/ieHUs
(MATKOrO) peasbHOTO BpPEMEeHU, KOHTPOJIbHO-U3MEPUTENIbHbIX KOMMEKCOB,
SCADA cuctem n T. 4.

OrmeTum, uyto B nakeTe CRW-DAQ [4,5] cuctema DIM 6bina BbiOpaHa B
KayecTBe OCHOBHOWM CEeTeBOW TEXHONOLMW, WCMONb3YyeEMOM ANA CO34aHUSA
pacnpeneneHHblX CUCTEM yMpaB/eHUS .
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2.4 [locTYyNHOCTb U MUHCTPYMEHTbI

Cnctema DIM pocTynHa B CMewaHHOM cpefe ANS pas3iMyHbiX annapaTHbIX
nnatdopM M onepaumoHHbIX cucTem, Bkawdaa: VMS, Unix, Linux, Windows
n cuctemol peanbHoro spemeHu: 0S89, LynxOs u VxWorks. OHa ucnonbsyer
cereson nporokon TCP/IP. O06bivHO DNS wucnonbsyetr nopt TCP:2505, a
cepsepbl — TCP:5100,5101,5102,... (Kaxaph cepBep 3aHMMaeT 3 nopTa).

Pasnnuna B npeacTaBneHMM [daHHbiX (NopaAfokK cnepgoBaHua 6anTos,
dopmMaTbl BeweCTBEHHbIX YUCEeN, BblpaBHMBAHME [aHHbIX W pas3Huua B
pasMepax u4ucen) AnA MalWMH C  Pas3HOM apXUTEKTYPOM aBTOMATUYECKWU
(Npo3payHO ANs NONb30BaTeNleNn) COrNacyeTCs Mexay CepBepoM, KIMEHTOM
N CEepBEPOM WMEH.

Bca dyHkumoHanbHocTb DIM pocTynHa ANS KAMEHTCKUX W CEPBEPHbIX
NMPUNOKEHUA B BWAE CTATUYECKUX WAU  AuMHamMuyeckux 6ubnmorek (DLL,
LIB, SO), npepocTaBnswwMx nNporpamMMHble WHTepdencobl AN NoNyAApHbIX
A3blkoB nporpammmpoBaHma (C, C++, Fortran, Java, Pascal, LabView).

[foBeageHMe CNOXHbIX pacnpefenieHHbIX CUCTEM MOXET OblTb OYEeHb CJIOXKHbIM
AN NMOHUMAaHWS, €CNU HeT MNOAXOAAWMX MHCTPYMEHTOB ANn8 HabnwaeHus wu
ornagkm. DIM cucTema npegocTaBnseT TakMe WHCTPYMEHTbl - YTUAUTHI,
nospondawwme  HabnwpaTb UM OTNAXMBATb  MNPOLECCh  B3aMMOLENCTBUS
CepBEpPOB W KJIMEHTOB B peajibHOM BpPEMEHMU.

2.4.1 VYrTunura DID

Ytunuta DID (Distributed Information Display), BHewHur BUA
KOTOpOM MOKasaH Ha pUCYHKe 3, AOCTYyMNHa Ana Bcex naaTdhopM.

DIM Diagnostics Tool v1.0 1Ol x|

DI Edit  Data Access  Windos  Misc

DOZA/DEMO/SERVER/SERVICE

DOZ24/U0GE0/DOZ04/STATE/FLAGS+HNDICILI
DOZ24/U0GEM /DOZ204/POLL/EMNABLEIL]
D0Z24/U0GEM /DOZ03/DIMGUICLICKICICMD

LRATE R+ TH+EX+ERROR.COLNT
ARAM A GASYAID]

D15 _DMNS Fak-rp-
D0Z5/DEMO/SERVER @ak-wip-vm

DOZA/UDGEM /DOZ07 /PaRAMDTIMEIC]

DOZA/UDGEM /DOZA02/POLLRATE /RX+ TH+EX+ERROR.COUNT
DOZA/UDGEM /DOZA06PaRAM Y ELVA+REDYVA+DRYWA+RESR
DOZA/UDGEM /DOZA03/STATEFLAGS+HINDICILI
DOZA/DEMO/SERVERCLIENT_LISTICI

DOZA/UDGRM /DOZA02 /POLL/EMABLEIL|

DOZA/UDGEM /D020 ADIMGUICLICKICICMD

DOZA/UDGEM /DOZA04/POLLRATE R+ TH+EX+ERROR.COUNT
NAZFa A INGROT MOF4A M PARAKM MEASUAIN] LI

|54 item(s) Vv

[23:52:46, 55 byte(s) | |2 item(z) 4||23:52:50, 2154 ytais|
Data for DOZA/UDGB&L/DOZ =10l x| Data for DOZA/UDGROL/DOZABS] ) =] 3
Servics  |DOZA/UDGEOT/DOZADT/PARAM/DTIM Service  [DOZ4/UDGEOT/DOZA0/PARAM/GASY
2019.02.08-23:54:42 ] |4m CAE2B80000000 : 7.17008751433105 -
|23:54:43, 20 byte(s) |Subscribed | |23:54:43, B hyte(s)  [Subscribed .

|DOZADEMOSERVER A

PucyHok 3 — BHewHun Bua nporpammel DID.



Ytunurta DID no3Bonser B peanbHOM BpeMeHuM HabnwaaTb CAMCOK
cepBepoOB, MNOAK/NKWYEHHbIX K cepBepy uMmeH DNS, ans kaxporo cepsepa —
CMNCOK ero CEepBUCOB M MNOAKJKYEHHbIX KIMEHTOB, ANSA KaxX4Aoro cepBuca —
ero copepxumoe. Ha Kaxapli CEpPBMC MOXHO MOAMNMCATbCHA, TOraa OH byaer
OBHOBNATLCA ABTOMATUYECKMU.

Mpn uncnonbzoBaHum ytunntel DID cnepyeT NOMHUTbL, 4TO OHa TpebyeT
ans pabotrbl umeHn DNS cepBepa, KOTOpoe MOXHO 3adaTb ABYMA crnocobamu
— 4yepe3 nepemeHHyw okpyxeHusi DIM_DNS_NODE wnnn 4yepes3 apryMeHT:

Cnocob6 1 — nepemeHHas okpyxkeHua |Cnocob 2 — aprymeHT Bbi3OBa
set DIM_DNS_NODE=%ComputerName%
did.exe did.exe %ComputerName%

2.4.2 VYTunura DIMTREE

Ytunuta DIMTREE (DIM Tree Browser), BHEWHMN KOTOPOM MOKA3aH Ha
pucyHke 4, poctynHa Tonbko noa Windows. OHa nos3BonsieT B peasbHOM
BpeMeHn HabnwhaTb CNUCOK CepBEpPOB, MOAK/MNYEHHbIX K AaHHOMY CepBepy
nmMeH DNS, a Takxe Bce nybankyembie 3TUMM CepBepaMu CEpBUCHI BMeCTe C
MX COOEPKMMbIM B BMAE MHOCOYPOBHEBOTLO [AepeBa, Hanpumep:

® lima Cepsepa DOZA/DEMO/SERVER
® lMa cepsuca DOZA/UDGBO1/D0ZA01/PARAM/DTIME
® [laHHble cepBuca 2019.02.08-23:31:45
¢2DIM Tree Browser ver 2.0.0 =lof x|
3 = @ 55 bt & oo i
Refresh Bend Buffer DIM Info LogBook setup About Exit
-4~ DIS_DNS@ak -Wxp -v || J23:31:43 = Update DIM Info => DOZA/UDGB@1,D0ZA01,F |
E|‘i" DOZA/DEMO /SERVER@AK -wxp-vm 23:31:43 => Update DIM Info => DOZA/UDGE@1/DOZABL/H
L 23:31:43 == Update DIM Info == DOZA/UDGE®L/DOZA81 /1
= DOZAfUDGB@UDOZA@HPARAWDTI”E'C' 23:31:43 == Update DIM Info == DOZA/UDGE®L/DOZA81 /1
- ~C[20]  2019.02.68-13:31:45 23:31:43 => Update DIM Into =» DOZA/UDGBO1,D0ZAG1 /I
=B DOZA/UDGEAL/DOZA1/PARAM/GASVA|D| 23:31:43 == Update DIM Info == DOZ&/UDGESL/DOZ481 /1
o : a 42 2 23:31:43 == Update DIM Info == DOZA&/UDGE®1/D0Z421 /1
ARAM YELY A+REDY A+DRYY A+RESRC | D| 23:31:43 => Update DIM Info => DOZA/UDGE@1/DOZAB1/1
23:31:43 == Update DIM Info == DOZA&A/UDGE®1/DOZ&01/1
402 400022020081
(40280000000000E 23:31:43 == Update DIM Info == DOZA&A/UDGE®1/DOZ&01/1
C 23:31:44 == Update DIM Info =+ DOZA&/UDGE®1/DOZA&01/1
D [3] 13 (40220000000000 | 173.31.44 = Update DIM Info => DOZA/UDGEDL/D0ZA01/1
D [4] 12345 (49C21C80000000: 23:31:44 == Update DIM Info == DOZ&A/UDGE®L/DOZA81 /1
BB DOZASUDGE®L/DOZA01/POLL/ENABLE|L| 23:31:44 => Update DIM Info => DOZA/UDGE@1/DOZAB1/T
- B DOZA/UDGESL/D0ZA01/POLLRATE fRX+TH+EX+ERROR . COUNT | D1 ggfifii : HEQEEE Biﬂ %22 Zi ggiiﬁﬂggggiﬁgggigiﬁi
B DOZA/UDGE®1/DOZA01/STATE /FLAGS+INDIC|L| 73.31-44 => Update DIM Info =» DOZA/UDGEG1/D0ZA01/I
B DOZA/UDGERL/DOZAD2 /PARAM/DTIME|C| 23:31:44 => Update DIM Info => DOZA/UDGE®L/DOZAG1/I
E- B DOZA/UDGESL/DOZA2 /PARAM/GASVA|D| 23:31:44 == Update DIM Info == DOZ&/UDGESL/DOZA81 /1
@B DOZA/UDGESL/DOZAGZ /PARAM/YELY A+REDY 2+ DRYVA+RESRC| D| 23:31:44 =» Update DIM Info => DOZA/UDGEO1/D0OZAOL/
@ B DOZA/UDGBO1/D02402 /POLL /ENABLE | L | 23:31:44 == Update DIM Info == DOZA&/UDGE®1/D0Z&01/1
Y DOZ4,/UDGES1/D0ZA02 /POLLRATE ARX+TH+EX+ERROR . COUNT | D 25:31:45 => Update DIM Info =» DOZA/UDGEO1/DOZA01/E
=B ! y / ! : 1ol 23:31:45 => Update DIM Info => DOZA/UDGE®1/DOZAB1/I
- DOZA/UDGEOL/DOZAGZ /STATE/FLAGE+INDIC|L| 23:31:45 =» Update DIM Info =» DOZA/UDGE®1/DOZAO1/1
- B DOZA/UDGESL/D0ZA03 /PARAM/DTIME|C| 23:31:45 == Update DIM Info => DOZA/UDGERL/DOZADL/I
- B DOZA/UDGESL/DOZA03 /PARAM/GASVA| D | -
@-B DOZA/UDGESL/DOZA03 /PARAHYELY &+REDV A+DRYY A+RESRC | D 1 | ’
- B DOZA/UDGESL/D0ZA93 /POLL FENABLE|L | =
<| P _....._I_. _}l_l CDD\_{ | ?Infg | xCLearl
| DIM_DNS_MODE = ak-wxp-wm | Selected DIM Item[2] of 54 =» DOZA/UDGB®1/DO0ZA01/PARAM/GASVA 4

PucyHok 4 — BHewHwun Bua nporpammel DIMIREE.

Ytunuta DIMIREE sasnsaeTcsa yHuMBepCaNbHbIM MHCTPYMEHTOM oTnagku. OHa
nossonaetr Habnwaatb nybnmkyemble DIM cepBepoM paHHble, He co34aBas
ona 3TOro cneumanbHOro knueHTa. Ecnu paHHble BuaHbl B okHe DIMTREE,
TO BCé O6Oyaper paboraTtb M B paboyeM BapuaHTe KAMeHTa. [loaToMy
cozpatenn DIM cepBepa MOryT oTnaxmBaTb cBow 4acTb M0 HezaBuMCMMO OT
KIMEHTOB — noTpebuTenen nyb6AnMKyembiX AaHHbIX .



2.4.3 VYTunura DIMSTAT

KoHconbHaa ytunnta DIMSTAT.EXE (oT cnos DIM Statistics) sasnsercs
MOWHbIM MHCTPYMEHTOM AN aHa/IM3a CTAaTUCTUKUM U ceTeBoro Tpadpumka DIM.

Ytunuta DIMSTAT Takxe aBNSeTCA VHUMBEPCASIbHbIM  WUHCTPYMEHTOM,
NPUCOAHBIM ANS AMATHOCTWUKM U oTnagku nwbbix ceten DIM. OHa no3Bonser
NpoBepSATb AOCTYNHOCTb cepBepa wumeH DIM DNS, nonyyaTb cnucok
paboTawwmx cepBEPOB, CMNUCOK MNOAKJ/OYEHHbIX K HWUM KJMEHTOB, CMNUCOK
nybnnkyembix WMWM CcepBUCOB. Takxe OHa MNO3BONASAET NOoAKAKWYaATbCH K
3afaHHbIM cepBucaM (NO Macke MMEHM) U U3MEPSATb 4YacTOTy OOHOBAEHUMN
cepBMcoB (Poll Rate, uucno onpocos B cekyHay) W YaCTOTy nNepefayn [aHHbIX
(Byte Rate, uucno 6aiWT B cekyHay). OTO MO3BOASIET aHaNM3UPOBATb Tpaduk,
reHepupyembin DIM cepsBepamMm u onpenensaTb MOTEHUMANbHble «Cnabble
mMecTa» wmnnm owmbkm B pabore DIM cepsepos.

C:AWindows\system32\cmd.exe

2021.11.083-13:57:14 => dimstat loop 5. Time elapsed since start: 26 sec. "
dimstat --dns AK-WXP-VM --sort-by-pollrate --stat 5 --loop @ --top 28 --services *

IService Number Name Format Rate,Poll/s Rate,Byte/s PollCounter ByteCounter

Service - TOTAL 90.aae 225@.0008 2070 58595

Service 1 DEMO/DIM_PING/DIM_INFO_1 .oee 225.000 206 5158

Service 2 DEMO/DIM_PING/DIM_INFO_1@

Service 3 DEMO/DIM_PING/DIM_INFO_2

Service 4 DEMO/DIM_PING/DIM_INFO_3

Service 5 DEMO/DIM_PING/DIM_INFO 4
6 N
7 N
8 N

: eae 225.06008 2086 5150
Service DEMO/DIM_PING/DIM_INFO_5

.boea 225.06008 2086 5150
eae 225.06008 2086 5150
eea 225.000 206 5150
eee 225.000 286 5150
eee 225.000 286 5150
eee 225.000 286 5150
eee 225.000 286 5150
eee 225.008 286 5150
eae .bae 1 34
eae .bae 1 830
eae .bae 1 4
eae .bae 1 34
eae .bae 3 5792

1

1

1

C
C
C
C
C
C
Service DEMO/DIM_PING/DIM_INFO_6 C
Service DEMO/DIM_PING/DIM_INFO_7 C
Service 9 DEMO/DIM_PING/DIM_INFO_8 C
Service 18 DEMO/DIM_PING/DIM_INFO_9 C
Service 11 DIM_TASK/DEMO/DIM_PING/SERVER/CLTENT_LIST C
Service 12 DIM_TASK/DEMO/DIM_PING/SERVER/SERVICE_LIST C
Service 13 DIM_TASK/DEMO/DIM_PING/SERVER/VERSION_NUMBER T
Service 14 DIS_DNS/CLIENT_LIST c
Service 15 DIS_DNS/SERVER_INFO

Service 16 DIS_DNS/SERVER_LIST C
Service 17 DIS_DNS/SERVICE_LIST C
Service 18 DIS_DNS/VERSION_NUMBER I
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PucyHok 5 — BHewHun Bua nporpammel DIMSTAT.

Ytunuta DIMSTAT wvmMeeT 6o0nbwoe 4yucno onuumn, ANS  CNpaBKU
Bbi3bIBAETCA KOMaHAa | dimstat --help |. B kauyecTBe npumepa Ha pucyHke 5

NMoOKa3aH pe3y/JibTaT BbiBOAa KOMaHAbI:
‘ dimstat --dns AK-WXP-VM --sort-by-pollrate --stat 5 --loop @ --top 20 --services * ‘

JdTa KOMaHaa noaknwyaeTrcss K 3agaHHoMmy cepBepy wmmeH DIM DNS (onuums
--dns AK-WXP-VM), NOAK/NYAaEeTCHA KO BCeM ero cepBucaM (onuus --service *), WU
B 6eckoHe4yHOM uukne (onuus --loop ©) HabupaeT CTATUCTWUKY OOHOBAEHUNA 3a
5 cekyHa (onums --stat 5), oToOpaxasa nepsble 20 nyHKTOB Tabnuupl (onums --
top 20), OTCOPTUPOBAHHOM NO YacToTe OOHOBAEeHWM (onuus --sort-by-
pollrate). B pesynbTaTe MOXHO B peanbHOM BpeMeHW HabnwaaTb 4YacTOTy
obHoBNEHU N Tpadmnk paboTawwmx cepBepoB M Nyb6AMKYEMbIX CEPBUCOB.

B cocTaB cbopkn DIM m naketa CRW-DAQ BXOoaAT u Apyrue OTNafo4Hble
YVTUAUTbI, HanNnpuUMep, TeCTOBble CepBepbl W KAWEHTbl AN NPOBEPKU U
oTnagkm paborel DIM. Bce OHM [OCTYMHbBI B WMCXOAHbIX KOAAX W MOTYT
CNYXUTb NPOTOTMUMNOM ANS HanucaHua paboymx cepBepoOB U KIMEHTOB.

Hannune yHMBeEpCanbHbIX YTUAMT ANA HabnwaeHus CcepBepoB M CEPBUCOB
ABNSAETCA BaXHbIM aprymeHToM B nonb3y DIM, T. k. Hananume Takux
WHCTPYMEHTOB  MNO3BONASET MOJHOCTbKW  pas3fenuTb  3ajayM  CO3[aHuA
cepBepoB M kameHToB. [lpn HanumcaHum DIM cepBepa HeT Heob6Xx0AMMOCTM
3aboTutbcs o0 kameHTtckom MO, T. K. BCKHW OTNaAKYy MOXHO BeCTU C
nomowbto DIMTREE » DID. [lpy 3TOM K/AMEHTbl TOXEe MOTLYT pas3pabaTbiBaTb
CBOM MNpOrpaMMbl HE3aBUCMMO, WM [OCTATOYHO 3HATb WMeHa nNybanKyeMbix
CepBMCOB. IJTO CUAbHO obneryaeT npouecc paspaborku npuknagHoro MO.



2.5 CornaweHms no HaMMeHOBAaHUI

DIM wpeHTudnumpyer DIM cepBepbl M nybamkyemble UMMM CEPBUCHI MO
nMeHam. Bobibop MMeH sBNsSieTCA BaXHbIM BOMNPOCOM, T. K. B OAHOW CETWU He
OOMYCTUM KOHOAMKT MMEeH pasHbiXx cepsucos. [Apyrummm cnoBamm, UMMeHa
CepBEpPOB W CEPBUCOB AO/MKHbl BbITb YHMKaNbHLIMW B npefenax OAHOM CeTwu.

Kak 6bi10 CKa3aHO Bbile, KWMEHOBAHME CEpPBEPOB W CEPBMCOB B LESOM
MPOM3BOJIbHO, HO HaAo cobnwaaTb pan NPOCTbIX MPaBua BbibOopa WMEH:

® He wncnonbs3oBaTb B MMeHax cneunanbHble (HeneyaTHble) CWUMBOJbI U
npobenbl, CUMBOJIbBI MYHKTYaUMM, a TakKXKe CUMBOJbI «|», «@»,KOTOpble
MCMOoNb3yeTCa KakK pasfenuTenu.

® lIMeHa He [O/MKHbI HAYMHATbLCS C CUMBOJIOB «+», «=-», «!», KoOTOpble
nmewT ana DIM cneumanbHoe 3HaveHne. B apyrmx mectax umeHum (He
B Hayajne) MCrnonb30BaTb 3TU CUMBOJbI AOMYCTUMO.

® lIMeHa cepBepoB UM CEPBUCOB He [AO/MKHblI COBMNafaTb C MOCTOSAHHbLIMU
nMeHaMn cnyxebHbix cepBepoB W cepBUCOB, ucnonbsyembix DIM ans
BHYTPEHHUX Uenen, KOTopble nepeuncrneHsl Huke: cepsep DIS_DNS,
(3TO uMA cepBepa MMEH); CepBUCHI: SERVER_LIST, CLIENT_LIST,
SERVICE LIST, SET_EXIT_HANDLER, EXIT, VERSION_NUMBER).

HecMoTpsa Ha TO, 4YTO APYCMX OTLPaHMYEHWUIA HA MMeHa B OOWeM-TO HeT,
peKkoMeHAyeTCa cnefoBaTb YCTOSABWENCA MPpakKTUKe WMMEHOBAHUA CEPBUCOB:

® llcnonb3oBaTb MMEHa, COCTOflMe W3 CNOB, pas3feneHHbiX CUMBOJIOM
«/» (cnsw), 4TO AenaeT MX MNOXOXMMM Ha nyTm darnos Unix.

® llcnonb3oBaTb B WMEHaX CepBUCOB BEPXHUA PErncTp CUMBOJOB,
yTObObl 3apaHee M36exaTb BO3MOXHbIX OWMOOK M3-3a HEBEPHOTLO
pernctpa (T. K. MMEeHa CEepBUCOB YYBCTBWUTEJIbHbl K PErucrpy).

® llcnonb3oBaTb eguHbin  nNpedukCc Ans  Bcex uWMeH paHHoro DIM
cepBepa. JTO nMO3BOAUT wu3bexaTb KOHOAMKTA MMEH CEPBUCOB OT
pas3HbIX CepBepoOB, KOTOpble OyAYT OTAM4YaTbCs npedukCaMm UMEH.

® llcnonb3oBaTb ANna uMeH cepsepoB npebukc DIM_TASK.

Hanpumep, ecnu y Hac ecTb cepBep Ana ycTtaHoBkm DOZA, TO Xxopowumu
nmeHamn ansa DIM cepBepa m ero cepsumcoB O6yaAyT NPUMEPHO TakKue:

® DIM_TASK/DOZA/DEMO/SERVER - uMma cepsepa, npebukc DIM_TASK

e DOZA/UDGBO1/D0ZA01/PAR/DTIME - wumsa cepBuca, napamerp DTIME

® DOZA/UDGBO1/D0ZAQ1/PAR/GASVA — uma cepsuca, napameTrp GASVA

B sTom npumepe HasBaHue ycTaHoBkM (DOZA) cnyxut obwmm npepukcom,
KOMMOHEHTbl WMEHW KPaTKO OMNMCbIBANT Ha3HadyeHue cepBuca (Hanpumep,
UDGBO1 - Tun npubopa, DOZAO1 - Homep npubopa, PAR - ykasbiBaeT Ha
namepsemoin napamerp, DTIME, GASVA - uma napameTpa).

Cnepyer 3aMeTuTb, 4YTO DIM XpaHuMT uvMeHa CepBEepOB W CEPBUCOB B
BMAE CepBMCOB onpegeneHHoro édopmarTa, YTO MOXHO HabnwaaTb YTUAUTAMU
DID, DIMTREE. Kaxgbin cepsep (SERVERNAME) wMeeT, KpoMe CepBMCOB
nonb3oBaTensi, pan CNyxebHbiX CEPBMCOB C MOCTOSAHHBIMW MMEHaMMU:

® SERVERNAME/SERVICE_LIST - CnMcok nyb6nmkyembix CepBUCOB

® SERVERNAME/CLIENT_LIST - CMWUCOK MNOAK/YEHHbIX KIMEHTOB
® SERVERNAME/EXIT - KOMaHAa 3aBepueHus cepsepa

® SERVERNAME/SET_EXIT_HANDLER - ycTaHOBKa npoueaypbl 3aBepweHus
® SERVERNAME/VERSION_NUMBER - Homep Bepcum DIM cepsepa



Cnucok cepsucos SERVERNAME/SERVICE_LIST xpaHuTcs B BMAE CcepBuca
Tmna C, T. €. [ANMHHOM CTPOKM TeKCTa, COAEPXAWMA pa3heseHHble
cumBosioM  «LF» nyHKTb BMaa | SERVICETYPE | SERVICECLASS.
3necb — umMA ana umaeHTubukaumm cepsuca, SERVICETYPE -—
HeobszaTenbHbIn onucaTtenb Tuna (cMm. pasgen 2.6 ), SERVICECLASS -
knacc cepsuca (nycTtom Ans mMHbopMauMOHHbIX cepsBucoB, CMD gna komaHA,
RPC pgna vypaneHHblx npoueanyp), a «|» - paspgenutenb pgna nonemn.
Hanpumep, DOZA/DEMO/SERVER/CLIENT LIST|C| - wHdOpMALMOHHBIN CepBUC
c wumeHem DOZA/DEMO/SERVER/CLIENT LIST wn Twunom C, a DIS _DNS/EXIT|
L:1|CMD — komaHgHbin cepBuc c mmeHeMm DIS DNS/EXIT m Twunom L:1.

Cnucok knneHToB SERVERNAME/CLIENT_LIST xpaHuTCca B BuAe AOJIMHHOW
CTPOKW TeKCTa, COoAepXawuh pasfeneHHble CUMBOJIOM «|» MYHKTb BMAaa

@hostname, rpae -  MAEHTUPMKATOP KJAMEHTCKOrO npouecca,
hostname - uMa KOMMbwTepa, Ha KOTOPOM OH 3anyuweH. Hanpumep, KAMEHT
5028g@ak-wxp-vm - 3TO0 npouecc 5028 Ha komnbwTepe ak-wxp-vm.

CepBep uMeH DNS Toxe sasnaercsa DIM cepBepoM M MMeeT MNOCTOSIHHOE
mmMa DIS DNS. OH xpaHuT cnucok noaknwyeHHbix DIM cepsepoB B Buae
cepuca Tuna € Cc nNocToAHHbIM uMeHem DIS_DNS/SERVER_LIST. lmeHa
cepBepoB xpaHsaTcsa B DNS B Buae ANMHHOM CTPOKM TEKCTa, COAEpXKalero
cnmcok nyHKkToB SERVERNAME@hostname, paspeneHHblX CUMMBONOM  «|».
3necb SERVERNAME - wmsa DIM cepsepa, hostname - uMsA KOMMblTepa, Ha
KOTOPOM 3TOT CepBep 3anyweH. JTOT CMUCOK MO3BOASET /HOOMY KIINEHTY
HaxognTb uckombin DIM cepBep NO WMMeHWM M ONpenensiTb MM KOMMblTEpa,
K KOTOpOMY Haao noaknwyarbcsa. Hanpumep, DOZA/DEMO/SERVER@ak-wxp-vm
- cepsep DOZA/DEMO/SERVER Ha komnbwTepe ak-wxp-vm.

Mpn npekpaweHun mnm BO30OHOBNEHUM PabOTbl OTAENbLHOTO CepBepa WU
cepsuca DNS nocbinaeTr knmeHTaMm coobuweHme, B KOTOPOM COLEPKMTCS

® +SERVICENAME - cepsuc Bo306HOBMA paboTy

® -SERVICENAME - cepBuc npekpaTun pabotTy

® !SERVICENAME - cepBuC HegocTyneH

[lockoNbKy MepBbii CUMBOJ COODOWEHMA MapkuUpyeT CTaTyC cepBepa Wau
cepBuca, MMeHa CEpPBEPOB M CEPBUCOB HE [OO/MKHbl COAEepXaTb 3TU CUMBObI
(+,-,!) B KayecTBe nNepBblX CUMMBOJIOB.

N3 onucaHusa Toro, kak DIM xpaHuT v nepepaeT CNUCKU CEPBEPOB,
KTMEHTOB U CEepBUCOB, CTAHOBATCHA TMOHATHbIMXA MNEepeyvYuC/ieHHble  Bbllle
OTpaHMYEHUsT Ha UX MMEeHa.

Cnepyer OTMETUTH, 4TO nonbiTka  3anyctutb DIM cepBep ¢
ayénmpywowmMca MMEHEM UM COoAEepXalWuM CepBUC C AYOAMPYHOWMMCH UMEHEM,
KOTOpbIN yXxe 3anyweH wu 3apeructpuposaH B DNS, npuBepeT K Heypaue.
Peakumenn no ymonyaHuw (ecnm He ykasaH o06paboTyumk Takux COOBbITUIN)
ABNAEeTCHA 3aBeplleHMe CepBepHOro npouecca. ITO CAYKUMT 3aUMTOA OT
nonbITOK 3anycka ogHouMmeHHoro DIM cepsepa u npeanoxpaHser DIM ot
OWMBOK, CBA3aHHLIX C AYOAMPOBAHMEM UMEH.

HakoHel, 3aMeTuM, 4YTO B OAHOM (GU3NYECKOWN CEeTU MOoXeT paboTaTb
Heckonbko DIM cuctem. [na Toro, 4Tobbl OHW He KOHGAMKTOBANM ApPYL C
APYTOM, [OOCTATOYHO MCMNONb30BaTb A5 KAXAOM W3 HUX OTAESNbHbIM CepBep
mmMeH DNS. KoHdnmkTOB KMMEH He BO3HWKAeT TMOoTOMy, 4TOo Kaxabin DNS
oyoeT obCcnyxMBaTb CBOe MNPOCTPaHCTBO MMeH. [lpy 3ToM 3anyck asyx DNS
Ha OAHOM KOMMNbKTEepe HefONYyCTUM.
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2.6 CornaweHus nNo onuUCaHUW TUMOB

OnucaHue Tuna cepBuca He saABnsierca obsa3aTenbHbiM, HO (no
BO3MOXHOCTM) HACTOATENbHO pekoMeHAyeTcs. IJTO OnucaHue TMoNe3HO He
cTonbko ans camoro DIM, ckonbkO AN KJAMEHTOB W OTNA[OYHbIX YTUIUT,
No3BONSAS UM MNPaBUIbHO MHTEPNPETUPOBATbL [AaHHble cCepBuca.

CT'pOKa onncaHma Twuna CepBMUCa MMEET Buh ciegywuero Crnmcka:

® T:N;T:N;..;T[:N]

rae
T - onucarenb Tuna pgaHueix T=(C,D,F,I,L,S,X), cm. Tabnunuy 1
N - onucaTenb AOAUHBI AaHHbIX, T. €. 4Yucna 3NeMeHToB Tuna T
: - pas3genuTenb NS OAWMHbL OAHHbBIX
; - pasgenuTenb 3anucen

MocnegHuin NYHKT COMCKa MOXET He WMeTb OnucaTena AJnHbl, 4YTO
O3HAYAET «OTKPbLITbIA CMMCOK». B 3TOM cnyyae 4YMCNO 3SJIEMEHTOB [OAHHOTO
TMNa onpepensercs GakTMYeCcKUM pas3MepoM Ny6JIMKYEMOrO CepBUCA.

OnucaTenb TUMa MOXET COAEPXATb TaKME 3HAYEHMUN:

Tabnnya 1. OnucaTenn Tuna [JaHHbIX cepBucos DIM.

Onucarenb Tun C/C++ Pasmep OnucaHue THUna
TMNAa 6ant
C char 1 CumBON, CTpOKa CWUMBOJIOB
D double 8 BewecTBeHHOe ABOMHOM TOYHOCTM
F float 4 BewecTBEeHHOE OAMHAPHOM TOYHOCTM
I long int 4 Uenoe
L JkBuBaneHTHo I 4 Lenoe
S short int 2 KopoTkoe uenoe
X long long int 8 AnvHHOe uenoe

Hanpumep, onucatens tTuna I:2;F:3;D:1;C onuceiBaeT CTPYKTYpY,
codepxawyw { int[2], float[3], double[l1l], char[] }. OrcyrcTsue
ONMCaHMA ANWHbI B KOHUE O3HayaeT «OTKpbITbiIM MaccuB Tuna C», T. e.
CTPOKY CWUMBONOB. [nuHa cCTpoku onpepensercs GakKTUYECKUM pPa3MepoM
AaHHbIX, NYyBNMKYeMbIX CEepBEPOM.

Ecnn Bce snemMeHTbl cepBuMca MMEWT OAMH TUMN, WCMNONb3YyEeTCS MNPOCTOMN
CUMBOJIbHBI OnMMcaTenb Tuna, Hanpumep D oO3HayaeT «OTKPbLITHIM MacCuUB
double[ ]». [OnuHa MaccuBa onpepensercd GakKTUYECKUM pa3MepoOM [AaHHbIX,
nybnMKyeMbiX CEpBEPOM.

Cnepyetr 3ameTunTb, 4To B nakeTre CRW-DAQ [4,5] vcnonb3ywTca TONbKO
Tunel (G,D,I), nosaToMy pANns cCcornacoBaHMA C MNakKeTOM WUCNOb30BaHUA
apyrux Tunoe (F,S,X) cnepyer msberaTb. ITO He CUAbHOE OTrpPaHUYEHMUE,
T. K. Tmun F aBnserca nogmMHoxecTBoM D, a Tun S - noamMHoxecTBoM I.



2.7 CereBasa appecauusa DIM

O6bl4HO AN K/AMEHT-CEPBEPHOM CBSA3W KJAMEHTaM HaAO 3HAaTb TOYHbIE
KOOpAMHATbHI Kaxaoro cepsepa (ceTeBoW agpec, nopT, npoTokon). [Mnsa
6onbwmnx CUCTEeM ynpaBieHUs STO MOXET OKa3aTbCA Cepbe3HOu
npobnemon, T. K. nNpu 6ONbWOM 4YUCNEe CEPBEPOB U KJIMEHTOB Ha KaXAoMn
KJIMEHTCKOM MaWnHe [OMKEeH XpaHuUTbcsA AybnmkaT cnucka cepsepoB. [lpwu
MUTpaUMM CEepPBEPOB Ha ApYLMe KOMMbHTEPbl 3TU CMUCKM HAAO Kaxapin pas
OBHOBNATb. JTO 3aTpyAHAET pa3paboTky M obBCAyxMBaHME CUCTEM.

B cucteme DIM sTon npobnembl HeT. [na nonyyeHma Bcen HeobBXoauMOWM
nHbopmaumm knueHtam wn cepeepam DIM Hago 3HaTb Tonbko wuMma  DNS
cepBepa W WUMeHa WHTepecywowmx cepBumcoB. Kak yxe 6b10 Cckas3aHO Bblue,
cepgep wumeH DNS (nporpamma DNS.EXE) ob6ecneuymBaeT KJMEHTaM
aBTOMATUYECKUIM MOUCK HYXHOLCO CepBMCa M OOCNyxKMBawWero ero cepeepa.
[Mpy MUrpauum cCepBeEPOB W KJAMEHTOB Ha ApPYLME MaWWHbl HUYETO MEHATb He
TpebyeTrca (ecnm cepsep mMmeH DNS ocTaeTcsi NOCTOSAHHBIM).

Mo ymonuaHuw DIM 6Geper mMa DNS cepBepa M3 NepeEMEHHOW OKPYXEHMUS
DIM_DNS_NODE (cM. paspen 3.2 ). [losToMmy nepen Bbi3oBOM MHOrux DIM
nporpamMMm Ansi HUX HeobXOAMMO YCTAHOBWUTb 3TY MEPEMEHHYKH OKPYXEHUS .

Ecnn vma cepsepa DNS 3apaHee HemzBecTHO (Hanpumep, BblYMCAAETCSA B
npouecce paboTbl), TO ANA ero 3agaHusa wucnonbsywrcs oGyHkumm DIM API
(cM. pasgen 4.2 ). Tak wanm wnHave, wuma DNS pomkHO ObiITb 3agaHo
nepsBbiM, OO Bbi30OBa [APYIUX KAMEHT/cepBepHbiX GYHKUMM, T. K. nNpu
Bbi3oBe 3TuUX QyHKuM mma DNS [omkKHO ObITb yXe M3BECTHO.

2.8 MNoTrokoBasa mopeno DIM

Cnctema DIM gaBnsiercs MHoronoTro4dHom. OHa co3pgaeT ChAyXeOHble
noTokM, obcnyxupawwme onepauum obmeHa AaHHbIMM WM TanMep. BbizoB
NONb30BaTENbCKUX MpPoOLEeAYP MOXET MNpPOM3BOAUTLCA M3 KOHTEKCTA 3TUX

CNyXebHblX MOTOKOB. 3JTO 3HAYWUT, YTO MONb30BaTeNbCKUE  PYHKLUMU
obpaTHoro BbizoBa (callback) M™oryt Bbi3biBaTbCS W3 gpyroro (He
OCHOBHOTO) noTokKa. CooTBeTcTBEHHO BHYTpPU NONb30BaTENIbCKUX
npoueayp, obcnyxmBawwmx KJINEHT -CepBepPHbIE onepauuu, cnepyer

BbI3bIBATb TOJIbKO MOTOKOGe3onacHble ¢GyHKUMM. [pn HeobXOoAMMOCTM BbI3OBA
GYHKUMIM, He aBAAWMXCA MNOTOKoOe3onacHbMM, HEOOXOAUMMO MCMO/b30BaThb
CUHXpOHM3aumMw. Hanpumep, BMecTO NepepucoBKM BU3YyasibHbIX 3S/1EMEHTOB
HYXHO TMOCJaTb COOOWEHME, KOTOPOE BbLIMOJHUT TpPebyeMy MNPOPUCOBKY B
OCHOBHOM TOTOKE.

2.9 BpemeHHble napameTpbl DIM

DIM vMeeT BbICOKYHW CKOPOCTb WM Manyw 3a4epxKy peakuumm - B npegenax
HECKONIbKMX MWAamMcekyHa. Bpema peakuum onpepensercss B  OCHOBHOM
3arpyXEeHHOCTbKW rMpoueccopa WM YacTOTOW MepekawyeHns noTokos. [nsa
YMEHbLEHNA BPEMEHU peakuMn eCTb BO3MOXHOCTb PEeryanpoBaTb MNPUOPUTET
cnyxebHoix notokos DIM, 4TOo nNoO3BONSET CHU3UTb 3aBUCUMOCTb OT
3arpyskm npoueccopa. [lpy nepepavye no ceTu, eCTECTBEHHO, UCpaeT
TakKXe poOJlb 3arpyKeHHOCTb ceTu. HO 3TO orpaHumyeHne BO3HWKAET npu
ncnonb3oBaHuM NwboOM Apyron ceTeBOW TexHonorum Ha ocHose Ethernet.

MpakTnka nokaszana, 4To DIM saBnseTrcs xopowwmm BbIOOPOM AnSS CUCTEM
MATKOLO peanbHOr0 BpPEMEHM C peakuuen nopsaka 10 mc.



2.10 MpoussoagurenbHocTb DIM

B 2005 r. npoBepeHbl TecTbl npousBoguTenbHocTn DIM Ha cepBepax:

® srv0O3 - Linux, Xeon Core2, 2.8 GHz, 1 GB RAM, Ethernet 100Mbit/s

® srv@4 - Linux, Xeon Core2, 2.8 GHz, 1 GB RAM, Ethernet 100Mbit/s

® pclhecbl55 - windows XP, Pentium 4, 3 GHz, 1 GB RAM

TecTupoBaHne 3aknw4YanoCb B HeNpepbiBHOM OOHOBAEHUM 6ONbWOTCO 4Yucna
cepBucoB pasHoro (pukcmpoBaHHOro) pasMepa. W3Mepsnacb 4yacToTa
(uncno obHoBNEHMN B cekyHAy) M noTok (H6amt B cekyHay). [lpu sTOM
nepepaya Befnacb Kak no cetu (KAMEHT WM CepBep Ha pasHblX MawuHax),
Tak U B NaMATKU (KJMEHT M cCepBep Ha OAHOM MaluHe).

Mo pe3ynbTaTam, nNpuMBeAeHHbM Ha pucyHke 6, no DIM nepepaBanocb
(npu pocTaToO4YHOM pa3Mepe cepBuca) 6bonee 200 Mb/c B namMsaTM M OKONO
12.5 Mb/c no cetn Ethernet-100, uyTOo saBnseTca e€ eCTeCTBEHHbIM
orpaHumyeHueMm. [lpy ManeHbKOM pasMepe CepBMCOB MNOTOK CYWECTBEHHO
CHmkaeTcss (4YTO BMNONHE ecTecTBeHHO). Yactora ob6HOoBneHun (4ans
Hebonbwnx cepBucoB) cocTaBnder ot 10 po 25 ToicAy o6HOBNEHMA B
CekyHay, B 3aBUCUMOCTM OT npoueccopa. [lpn yBenuyeHnn pasmepa
CepBMCOB  4YacCTOTa CHMXaeTcs, T. K. OrCpaHMuYNTENEeM  CTaHOBUTCS
nponycKkHass CcnocobHOCTb cpenpl Nepepauu.

Number of services received per second for different data sizes (in bytes):

4 128 512 1024 2048 4096 8192 16384 32768 65536
srv0d->srv04 26795 26362 26370 25980 24977 22703 19022 11398 6621 3226
srv04->srv03 21176 24399 17541 10214 5384 2794 1414 71 358 179

pclheb155-=pelheb155 9254 9154 8253 8188 8048 6443 5182 3314 1933 1015
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Throughput in Kbytes/second for different data sizes (in bytes):
4 128 512 1024 2048 4096 8192 16384 32768 65536

srv04->srv04 1047 3295 13185 25980 49954 90812 152176 182368 211872 206464
srv04->srv03 826 3049 8771 10214 10896 11176 11312 11376 11456 11456
pelheb155-=pelheb155 361 1144 4127 8188 16098 25772 41456 53024 61856 64960
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PucyHok 6 — pe3ynbTaTbhl TeCTOB npoumssoanTensHocTn DIM.

Pe3synbTaTbl M3MEpeHUI NoaTBEPAMAM BbicOKy 3bdekTnBHOoCTb DIM.



2.11 MHoxecTBeHHasa KoHpurypaumsa DIM

Kak yxe 6bino ckazaHo, cuctemMa DIM mMoxeT paboTaTb C HECKONbKUMMU
cepsepamMn uMeH DNS, kaxapih M3 KOTOPLIX MMEEeT CBOE MNPOCTPAHCTBO WMMEH
cepsucos. Takme cucrtembl MOryT paboraTb B OAHOM (U3NYECKOW CeTu,
HMKaK He Mewas apyr apyry. Kaxapwmm DNS cepBep obcnyxkmBaeT TONbKO
Te DIM cepBepbl M KAMEHTbl, KOTOpPble Ha HErO CCbUIAKNTCA. Kaxabin
cepgep wuMeH DNS pomkeH npm  STOM pacnonaraTbCs Ha OTAENbHOM
KOMMblTepe, MOBTOPHbIM 3anyck DNS Ha TOM xe KOMMbHTepe HEBO3MOXEH.

MpaBpa, Hago 3aMeTUTb, YTO 3aNyCcK ABYX U bonee cepsepoB uMmeH DNS
BCE Xe BO3MOXeH, HO TONbkKO B TOM cny4vae, ecnm 3Tm DNS (kak u Bce
obcnyxmBaeMble UM CepBEpPbl W  KIAUEHTbl) CKOHPUTYPUPOBAHbI Ha Pa3Hble
nopTbl (NnepeMeHHas okpyxeHua DIM_DNS_PORT, cm. paspen 3.2 ).

KpoMe cnyyas wusonupoBaHHbix ceTen pabora DIM BO3MOXHa Takxe B
3aKpbITbIX CETSAX M Ha MaWMHaxX C HECKONbKMMWU CeTeBbiMU MHTepdercamm.

Cetn DIM, wumewwme pasHble DNS, w™Moryr He Tonbko paboTaTb
aBTOHOMHO, HO M nepefaBaTb AaHHble Apyr APYyry C MNOMOWbK «MOCTOB»
DimBridge, cm. paspen 3.5

O6bveanHaTb cetn DIM c nomowbd MOCTOB MOXHO MO-pa3HoOMy. Ha
pUCyHKe 7 mnokas3aHo, Kak MOXHO obbeanmHuTb ceTu DIM napHbIMM MOCTaMmum.
Takon cnocob npurogeH pAna HeboONbWUMX CUCTEM, TCAE YUCAO NapHbIX
CBA3EN HEBEUNKO.

DIM Bridge
- DIM Brldge ,7DIM Brldge
/CU-\/C_’(;//S‘EA /CU- Mser\\ /Cll\@m
NC. \ver ) et/ /S \ver ) (eme) T\ \ver)
Cli /Ser\ /(:sz /Ser\ cli /Ser\
ent \\ver/ \ent/ \ver/ ent \\yer/ Y,
PucyHok 7 — 06beanHeHne cetenn DIM c nomowbw MapHbIX MOCTOB.

Ins KpynHbix ceTen 6onee nogxoasumm b6yaer obvegmHeHne DIM ceTen c
nomowbi ueHTpanbHoro DNS cepsepa. B 3TOM cnyvae 4yuMcno MOCTOB paBHO
ymncny cetem DIM, HO npum 3TOM TpebyeTcsa BbiaeneHHblin cepsep nns DNS.

Cl.i i \ i Ser\\
\7 \ver / \\ey n/ \ \ver/ \ en \ \\ver/
c /Ser\ ‘/Cli‘ /Ser\ Cli /Ser\
ent | | ver / \ent | | ver ent / | ver /
PucyHok 8 — 06veanHeHne cetenn DIM c nomowbk ueHTpanbHoro DNS.

B oboux cnyyasx orpenbHole DIM noacmcTembl MOTYT MPOAO/XATb paboTy
aBTOHOMHO, [faXe €eCc/iM CBA3b Mexay ceTaMM npepbiBaeTcs. Mcnonb3oBaHue
TAaKOW CXeMbl YMECTHO, €eCcqu, HanpumMep, STWM NOACUCTEMbl TpebywT
OTKA30yCTONYMBOM paboTbl M HE MOLYT 3aBUCETb OT UEHTPaNbHOTLO
cepsepa.



2.12 3ameTku u [lpumeyvaHus

CnepyeT cpenaTb HECKONbKO TMOACHUTENbHbIX 3aMeTOK W NpUMeYaHuin,

KOTOpble NMO3BONAT M306eXaTb HEHYXHOM MNYyTaHWUbl B TEPMUHAX:

® He cnepyetr nytatb cepBep uMeH DIM DNS (dynamic name server) c
AOMeHHbiIM cepBepoM uMeH DNS (domain name server). OHu pewawT
COBEpWeHHO pa3Hble (XoTs u noxoxue) 3apaym. Cepsep wmmeH DIM DNS
conoctasnaer wmmeHa DIM cepsucos u DIM cepBepoB. [QOMeHHbIn cepBep
conocTaBnaeT uMeHa komnbiwTepoB u IP appeca. Cepsep umeH DIM DNS
npn pabore onupaeTca (B TOM 4yucne) Ha [OMeHHbin cepBep umeH DNS,
yTobbl paspewatrb IP agpeca (HaxoAWTb agpeca KOMMbHWTEPOB MO WX
MMEHaM) . OanHakoBas abbpesunaTypa DNS MOXeET BBOAUTb B
3abnyxgeHne, no3TOMy Bcerga Haao obpawaTb BHWUMaHME Ha KOHTEKCT
obcyxaeHna, 4Tobbl MOHATbL, O kakoM DNS upeT peub.

® CepBep DIM He cnepyeT nyTaTb C CEPBEPOM B CMbIC/IE «KOMMbHTEP».

DIM cepBep — >3TO npouecc, MNpPeaoCTaBAAWWMIA CepPBUCbI MO MNPOTOKONY
DIM. Ha ogHoM KoMmnblTepe MoxeT paboraTb Heckonbko DIM cepsepos.
ima DIM cepBepa — 3TO He WMA KOMMbKTepa, a WMA npouecca, noja

KOTOpbIM OH 3apeructpupoBanca B DIM DNS npu BbisoBe @QyHKUMUK
dis_start_serving (cM. pasgen 4.2 ). Cepsep wumeH DIM DNS
nossondaeTr TpaHcaupoBaTb umMa DIM cepBepa B MMS KOMMNbWTEpa, Ha
KOTOPOM OH 3anyweH. 3TO [AefNaeTCss aBTOMATUMYECKM Npu MOAKJIKYEHUMU
KJIMEHTOB M HE [O/MKHO 3abO0TUTb MONb30BATENS .

2.13 HepocTaTku DIM

KapTuHa OyaeT HenonHom, ecnm He OTMeTUTb (BO3MOXHble) HeAOoCTaTKMU
DIM. TyT Hajgo cKazaTb, 4YTO paccMaTpuMBaTb Kakme-nmbo CBOMCTBA
CUCTEMbl KaK HefOoCTAaTOK MOXHO TONbKO B CBSI3M C VYCIOBUAMKU eé
skcnnyaTauMm. B agpyrux ycnosuax 3KcnayaTaumm 3TU HEeAOCTAaTKWM MOTLYT
HEe NpOABNSATHLCH.

OoHMM 13 BO3MOXHbIX HepocTaTkoB DIM asnaerca 3awnTa uHdopmaumum. B
cucreme DIM HeT cucTembl aBTOpM3auMM [OCTyNa U WKUPPOBAHWUS [OAHHBIX.
Bce cepBucbl pocTtynHbl BceM kAveHTaM. DIM MoxeT nAuvwb OCpaHUYUTb
AOCTYM Ha YpOBHE CMMCKa pa3peleHHbIX KOMNbHTEpoB, HO He 6onee Toro.
MMpegnonaraercss, 4to DIM paboTaeT B 3aKPLITOA CETU WUIM B CETHU,
KoTopasa yxe 3awumweHa Ton unm mHon G3MU.

JTOT HEeAOCTAaTOK He sABnseTcs abCoNWTHbIM, T. K. HWYTO HE MeWwaeT
3alMWaTb CepBUCbl WUMPPOBAHMEM HaA YpoOBHe nonb3oBaTens. [lpyn >3ToM
3awndpoBaHHbIE CEPBMUCbl MOXHO nepefaBaTb MO OTKPbLITbIM KaHanam 6e3
pucka HeCaHKUMOHWpOBaHHOrO goctyna. WMMeHHO Takon noaxon  6bin
peannsoBaH npu uHTerpaumm cuctembl DIM B naker CRW-DAQ, rae
wnbposaHmne copepkmumoro DIM cepsucos wucnonblyeTcsa ANS OpraHM3auum
CUCTEMbl aBTOpPM3aUMM [OCTYMNA K YNpPaB/EHUI.

JpyrnM BO3MOXHbIM HEAOCTATKOM SIBASeTCS Hanudme ueHTpanbHoro DNS.
Ecnn He obecneunTtb ero 6ecnepebonHyw paboTy, TO KAMEHTbl U CepBEpHI
He CMOryT cBsizaTbca (4axe nNpu HaanM4ymu napHom cBA3u). [na cny4yas
AeueHTpaNIM30BaHHONW CceTn, rae HeT BblaeneHHoro cepsepa DNS, 6onbwe
nogomnpgeT paboTa C HeckoNbKMMKM nokalbHbiMM DNS, cBA3aHHbIMM CeTeBbIMU
mMocTamu, cMm. pasgen 3.5 . OgHako cnepgyeT 3aMeTUTb, 4YTO 3TO Oosbue
3aboTa ceTeBbiX aAMUMHUCTPATOPOB, 4YeM nofnb3oBaTenen. B nwbom cnyuyae
KJIMEHTbl W CepBepy MNUWYTCA OAMHAKOBO, a BOMPOCbI OpraHM3auuMm CceTwu
pewawnTcsa nyTeM KOHPUTypauum ceTeBbiX CNyXO.



2.14 HekoTopble peKoOMeHAauuu MO MPOEKTUPOBAHMUIO

TexHonormns DIM paspaboTaHa pnns npuMeHeHns B OOAbWKMX MpPOEeKTax,
rge yyacTBYET MHOLO He3aBUCUMbIX Cpynn paspaborymkoB. [lpy sTOM Ans
coBMecTHOM paboTbl MM Hago BbipaboTaTb M BMEeCTe COrLJlacoBaTb
AoroBopeHHocTn 06 obmeHe paHHbiMM. TexHonorms DIM onpepensier obwyw
«paMKy COTNaWeHun», KOTOPYKW BcCeraa MNpuMXOoAUTCA AOMOJHATb KOHKPETHOM
MHpopMaumen, UHOMBUAYANBHON ONSA KAXOOW CUCTEMDI.

30eCb [aeTcs HEeCKOJbKO MPOCTbIX PpeKOMeHAAauMn Mo MNPOEeKTUPOBAHMUK
DIM cepBepoOB U K/AMEHTOB. OITO BaXHbIM BOMPOC, T. K. MNPOEKTUPOBAHME
BkNw4YaeT B cebs BbpaboTky cneumdmkaumm (LOCOBOPEHHOCTM) O COCTaBe
cepBucoB, KoTopykw pas3paborunk DIM cepBepa npenocTaBnseT BCEM
nonb3oBaTenaM (KJAMEHTaM) ewe Ha 3Tane CcornacoBaHUs COBMECTHbIX
paboT. 34ecb BaxHO He owubuTbCs B oOnpenefslieHMnm CcocTaBa U CTPYKTYPbI
nybnmkyemoix cepsucos DIM, T. k. wu3MeHeHne cneuubmkauum nocne
COr/lacOBaHMA HexenaTenbHO Wn3-3a npobneM, KOTOpble 3TN U3MEHEHUS
Cco38anT B 6onbwMx nNpoekTax, rae paboTraeT MHOrLO Y4YaCTHUKOB, KOTOPbIE
MCMOJSIb3YKHT COBMECTHO BblpaboTaHHble cneundmkaumm ans obmMeHa [AaHHbLIMU .

Cneundvkaumsa DIM cepsepa, cospaBaemas paspaborumkom DIM cepsepa
M cornacyemas C ero nonb3oBaTensamMu (KAMEHTaMM) [OJKHA BKAKWYATb B
ceba KaK MUHUMYM:

1. 06wy wuvHbopMaumw o cepBepe (uma DIM cepsepa; uCNONb3yeMble
nOpPTbl, €CAW OHW OTAMYAKWTCHA OT CTaHAAPTHbLIX; KpaTKoe oOnucaHue
OCHOBHbIX (YHKUMIM cepBepa).

. CornaweHns o HamMeHoBaHuUM cepsucoB (obwme npasuna).
. Tabnmuy nybnmkyembix CEPBUCOB, BKIKNYAWWYH WMMSA, TUN U OMNUCaHUe
KaXaoro cepswuca.

W N

Mpumep cneundukaumm DIM cepsepa npusepeH B [punoxeHunn 7.

C TOYKM 3peHus npom3BOAUTENbHOCTM (CM. pasaen 2.10 ) BaxHO
npaBunbHO crpynnupoBaTb pAgaHHole B DIM cepBuchl. [lpyn Hebonbwom
pa3mepe pAaHHbix cepBucoB (npumepHo oT 1 6GamTta po 1 kunobanTa)
MakCuManbHass 4acToTa OOHOBNEHMA CEPBUCOB MNPAKTUYECKM HE 3aABUCUT OT
pasMepa cepBuca. ITO 3HAYUT, UYTO [aHHble BbLICOAHO TCpynNNUMpoOBaThH,
nomMewass B OOAWH CEPBUC HECKOJIbKO 3/IEMEHTOB [AaHHbIX, T. K. C TOYKM
3pEeHNa MPOU3BOAUTENIbHOCTM HET pas3HuUbl, Hanpumep, B nepepgayve 1 wnm
100 uenblX WM BeEWECTBEHHbIX uyucen. [losToMy 4yem OGonble AOaHHbIX
nepepaeTrcsa 3a OAHO ob6HOBNeHMe, TeM Bblwe obwas NpPoOVM3BOAUTENbHOCTb,
M ONS nepefaydnm HYXHbIX OaHHbIX MOoTpebyeTcs MeHblle aKTOB OOHOBNEHMUS.

OoHako nNpu TpynNMpPOBaHMM [OaHHbIX B CEPBUCH CleayeT Y4YuTbiBaTb
Takxe BpemMa o6OHoBneHuss. Ecnm paHHble, Haxoaswuecsa B ogHoM DIM
cepsuce, OOHOBNAKWTCS B pa3HoOe Bpemsa, TO npuaeTcss OOHOBNATb CepBMUC
MHOTOKpPaTHO, T. K. OOHOBNEHME [aHHbIX CepBUCOB OObIMHO pAenaeTcs no
bakTy m3MeHeHus cepsuca (T. e. nwWbOrO0 M3 ero >/1EMEHTOB).

Mo 3ToM npuumHe cnepyeT npoekTuposBaTb DIM cepsuchl Tak, 4YTOOb B
OOMH CepBUC MNO BO3MOXHOCTM MNOMEWANNCb BCE [AaHHble, UW3MeHswWwmMecs
ogHOoBpeMeHHo. Hanpumep, >To MoOryT ObTb [aHHble KaHanoB OAHOTO
permcTtpaTtopa (ecnaM OHM MNOCTYyMawT OAHMM nakeToM). B >3ToM cnyuvae
rpynnupoBKa TakKMX OOHOBPEMEHHO OOHOBASIEMbIX AaHHbIX MNpuBeAeT K
onTMMM3aumn Tpaduka M ymcna HeobXxogmMblX OOHOBNEHMI CEPBUCOB.



3 [lpakTnyeckue Bonpochl ucnonbsosaHusa DIM

B paHHOM pasagene npuBOASATCA MONE3Hble MpakKTUYecKMe CBeAeHUs Mo
ncnonbsoBaHuw n Hactpomke DIM B O0C Windows.

3.1 Heobxoaumblie ¢ainnbl BpeME@HU UCMNOJIHEHUSNA

B Tabnuue 2 npuBeseH MUMHMMaANbHbLIM CnMcok Gannos u3 kaTanora dim\
bin, Heobxoaumbix gna 3anycka nwboro DIM knueHTa wnm cepsepa (npu
MCNONIb30BAaHUN  OUHAMUYECKOM  KOMIMOHOBKW). Mp >3TOM  HeobxoamMmo
obecneuynTb, 4YTOObl 3TWM dannbl ObIIM  AOCTYNHbL 3aMnyCKaemMom nporpamme
(T. e. wAM CKOMMPOBaAHbl B KaTanor MNpPOCpaMMbl, WAM [AOCTYMHbI 4epes
nepeMeHHyw okpyxeHunsa PATH).

Tabnnya 2. MuHMManNbHLIM cnnMcoK GannoB gns kaneHToB M cepsBepoB DIM.

dannbi OnucaHue

DIM.DLL OcHoBHaa 6ubnnoreka DIM.

msvem80.dll Gannbl 6GMBNMOTEKN BpPEMEHU  UCMNONHEHUSA
msvcp80.dll komnmnaTopa MS Visual C, nog KoTopbiM
msvecr80.dll komnunuposancs DIM.DLL. 3tor Habop

Microsoft.VC80.CRT.manifest 3aBucuT OT BepCcuMM KOMNUASTOPA WU MOXET
MEHATbCA B 3aBUCUMOCTM OT Bepcun DIM.
[aHHasn onbnnoteka aKTyanbHa ans
ncnonb3yemon Bepcunm DIM 20.29.

B Tabnuue 3 npuBeneH CNMUCOK OCHOBHbIX MHCTPYMEHTANIbHbIX MPOTLpPaMM,
KoTopble (B nNpuHUMNE) HyxHbl ans paborel ¢ cuctemon DIM. OTum
nporpamMmbel He 06A3aTeNbHO OO/KHbI MPUCYTCTBOBATb HAa  KJIMEHTCKUX
MawuHax. Hanpumep, cepBep wumeH DNS 3anyckaeTcs TONbKO Ha O4HOM
MaWWHEe B CEeTU, a MexceTeBOM MOCT W OTNa[OYHblE YTUANTbI UCMNOJb3YKHTCSH
TONIbKO B chneuuanbHbiX cnydasax (AN8 HACTPOWMKM M OTAaAKW).

Tabnnya 3. CNMCOK OCHOBHbIX MHCTPYMEHTallbHbIX nporpamm DIM.

dannbi OnucaHue

DNS . EXE CepBep wuMeH. [lonxeH ObiITb MNOCTOAHHO 3anyuweH Ha
MaWwnHe, KoTopas u3bpaHa cepBepoM MMeH. Ha ocTanbHbIX
MalWKHAX HEe HYXeH.

DIMBRIDGE.EXE |MexcereBon mMocT. CAyKuT AN CBA3M HECKONbKUX CeTeWn
DIM c pasHeiMmm DNS pgpyr c gpyrom. HyxeH TONbKO npwu
MCMOMIb30BaHUN HECKONbkMxX cepBepoB mmeH DNS.

DID.EXE OTtnapoyHas yTunura. [lo3sBonseT npocMaTpmMBaTb BCe
LOCTVYMHblE CepBepa M UX CEPBUCHI.

DIMTREE.EXE OTnapoyHas YTUANTA. [aeT y0,00HbIN OpeBOBUAHbLIN
nHTepbenc nAna nNpocMoTpa WM aHaaMsa BCEeX [AOCTYIMHbIX
DIM cepBepoB 1 nybaMKyeMbIX UMW CEPBUCOB W LAHHbIX.

Bce ocTanbHble Gaiabl - TECTOBblE M AEMOHCTPALMOHHbIE YTWUAUTHI,
LOKYMEHTALMA, MNporpaMMHble UHTEepdencbl U  UCXOAHbIE KOAbl -  HYXHbI
TO/IbKO B MOMOWb pas3paboTymkaM M OTNALUYMKAM.



3.2 lepeMeHHble OKpYXeHus

B Tabnvue 4 ykasaHbl

NEpPEMEHHbIE OKPYXEHWUA, UCMNOJIb3yemble A8

KOHbMTypaumnm knueHToB u cepseposB DIM. Kak npaBwno, 3TW nepeMeHHble
MCNONb3YKWTCA AN 3a4aHWS MapaMeTpoB B TOM Clly4ae, €C/M OHU He Obiiun
3a4aHbl BHbIM BbisoBOM ¢GyHKuuen DIM API, cm. paspen 4.2

Tabnnua 4. lNepemeHHble OKpyXeHUs Ana kKoHpurypaumm DIM.

lNepemeHHasn

OnucaHue

DIM_DNS_NODE

WU BbI3OBbI
dim_set_dns_node()
dic_set_dns_node()
dis_set_dns_node()

Mepen 3anyckom KnueHTta wunm CepBepa wuM
HeobxoaMMO yKasaTb WMS KOMMblTepa, Ha
KOTOPOM paboTaert cepsep NMeH DNS.
YkasaHne DNS cTporo obsizaTtenbHo (3HayeHue
no yMon4yaHuw He onpegeneHo). [lepeMeHHas
OKpYXeHuss He ucnonbsyetcs, ecnn DNS 3apaH
aBHo (dyHkumen DIM API, cm. paspen 4.2

).

DIM_DNS_PORT

WU Bbi3OBbI

dic_set_dns_port()
dic_set_dns_port()
dis_set_dns_port()

Mepen 3anyckom Knmenta wnm CepBepa UM
Heobxoammo ykasaTb nopT DNS (no yMonuaHwuio
2505). lcnonb3oBaHMe pasHbiX MNOPTOB AaeT
BO3MOXHOCTb 3anyckaTb Heckonbko DNS Ha
OOQHOW MaluHe.

DIM_HOST NODE

lMepen 3anyckoM CepBepa MOXHO VyKasaTb,
kakoe IP uvMsA mnm agpec HYXHO MCMNoJib30BaTb
KAMEeHTaM ANs  MNOAKJKWYEeHMs K  CcepBepy.
fonyckaerca IP wuMa (TWNa  peclhebi55.cern.ch)
nnu IP agpec (Twna 137.138.214.208). [lo
YMOYaHWI0 MCNONb3yeTcs nms , KoTopoe
BO3BpawaeT komaHaa hostname. [lpyroe wums
3apaeTcs, Hanpumep, ecnm CepBep [OCTyMeH
KnneHTam 4yepes MapwpyTm3aTop.

DIM_DNS_ACCEPTED_DOMAINS

Mepen 3anyckoM cepBepa uMeH DNS 3apaer
pasfeneHHbln  3ansaTbiMM  CAOUCOK  AOMNYCTUMbIX
[OMEHOB, C KOTOpbiMM OyaeT paboraTb DNS.
Mo yMON4YaHMK pa3peleHbl BCe OOMEHbI.
Ncnonb3yeTcs Tonbko B DNS.

DIM_DNS_ACCEPTED_NODES

lMepen 3anyckoM cepBepa uMeH DNS 3apaer
pas3feneHHbin  3anAaTbiIMM  CMMCOK  AOMYCTMMbIX
y3n08 (MawuH), C KoTOopbiMM OyaeT paboTaTb
DNS. Mo yMonuyaHuw paspeweHbl BCE Y3/bl.
Ncnonb3yeTcs Tonbko B DNS.

DIM_KEEPALIVE_TMOUT

3apaeT BpeMa oxupaaHma (B cekyHaax, no
ymon4yaHuw 15) ana  nonbITKM  YCTAaHOBUTb
coelMHEeHNe C CepBepoM, npexae 4yem Oyaer
3adpukcupoBaHa owmbka coefuHeHus .

DIM_WRITE TMOUT

3agaeT BpeMs oxumpgaHusa (B ceKkyHaax, no
yMonyaHuw 5) aonsa noneiTKM 3anucu (nepenayu
OAHHbIX MO KaHany cBA3M), npexae yem bypet
3apukcupoBaHa owmbka 3anucu.




3.3 Ucnonbsyembie DIM noprbi TCP/IP

Ons cBaszm DIM ucnonbsyetr (1 + 3 *¥ N) nopros TCP, rgpe N - uucno
3anyweHHolx Ha MawnHe DIM cepsepoB. [lopTbl nepeumncneHol B Tabnuue.

Tabnnya 5. MNoptbl TCP, ncnonbsyembie DIM gnsa ceasu.
MopT M cnoco6 3apaHua OnucaHue

2505 Mo yMon4aHuK, uan

DIM_DNS_PORT yepes NepeMEHHVI OKPYXEHUs, Uan
dim_set_dns_node() NpsAMbIM 3a4aHMEM ONS KAWEeHTa/cepsBepa, WU
dic_set_dns_port() NpsAMbIM 3a4aHMEM ON1A KJIMEHTa WU
dis_set_dns_port() NpAMbIM 3aJaHWEM ANA cepBepa -

3apgaet nopTt TCP, ucnonb3yembin
Ans cBsA3nm c cepBepoM uMeH DNS.

5100, 5101, 5102, .. MopTbl onsa npuema/nepepayn gaHHoix DIM.
0o 6000 Mcnonb3yeTrcs no Tpu nopTta Ha DIM cepsep.
(BbIOOp aBTOMaTM4yeckun) |CBobogHbIE MOPTbl BbIOMPAKWTCSA ABTOMATUYECKMU.

Onsa pa6otbl DIM ykazaHHble MOpPTbl 06S3aTeNbHO AO/MKHbI ObITb paspelweHsbl
B CereBom 3OkpaHe (06blMHO 3TO0 Windows Firewall). KomaHaHbin dann, c
MOMOLWbI0 KOTOPOTO MOXHO ObICTPO paspewnTb, 3anpeTUTb UM MNOCMOTPeTb
npasuna ¢unbrpaumn ansa DIM nopToB, npuBeneH B NPUNOXEHUUN 6.

Mpn paboTe B ceTsax Cc ceTeBbM wnw3oMm (gateway), MapwpyTU3aTOPOM
(router) wnm annapaTHbiM ceTeBbiM 3kpaHoM (firewall) ykasaHHble MNOPTHI
AOJIKHbI ObITb pa3pelweHsl 1 COOTBETCTBYWWMM OOpa30OM HACTPOEHDI.

3.4 CereBble cnyx6bl DIM

Ons pabotbl DIM Ha 0OAHOM K3 KOMMbHWTEPOB B CETWU AO/MKHA HENPEPbLIBHO
paboTraTb nporpamMma «cepsBep wuMeH» DNS, wnHauye cepBepbl M KAMEHTbl He
CMOTYT HauTu pgpyr apyra. CneposaTtenbHo, cepBep DNS ponxeH 6biTb
NOCTOSAHHO BKJIIOYEH, a nporpamma DNS [OMKHa aBTOMATNYECKMU
3anyCcKaTbCA M BOCCTAHAB/IMBATbLCA MNpU «nageHum». Pas3paboTuuku LOSKHbI
obecneynTb 3TO ycC/OBME.

Mpn Hannumm Heckonbkux DNS wn «mMocToB» Mexay HuMM (CM. pasgen

3.5 ) Heobxoaumo Takxe obecneuntb 6ecnepebolHyw paboTy 3TUX
«MOCTOBY» .

Bce ocTanbHbie cepBepbl U KAMEHTbl MOryT paboTraTb B CBOOOAHOM
pexuvme . CepBepbl 1 KAMEHTbl  MOTYT  BKJKYaATbCH, BbIK/II0YATbCS
MUTPUPOBATb C MAWMHY Ha MawMHy — CBA3b OyAeT BOCCTaHaB/IMBATbCA
aBTOMAaTMYECKM B KpaT4yanwee BpeMs, KaK TONbKO 3TO CTaHET BO3MOXHbIM.

B nakere CRW-DAQ wHTerpuposBaHHbin DIM cepsep &DimSrv Bcerga
3anyckaeT nokanbHbii DNS.EXE (B CKpbITOM KOHCONbHOM OKHe). OH MoxeT
MCNONb30BaTbCA WAM UCHOpPUpPOBATbCA (HaknagHble pacxogpl MNpU  3TOM
HUYTOXHbI), OAHAKO OH Bcerga pgoctyrneH. CepBep &DimSrv Takxe wuMeerT
cnyxby noapnepxknm «mocToB» DimBridge, ecnm oOHM ucnonb3ywTCA.
MoaToMy Kaxaas MawmHa C pabotawwmum nakeroM CRW-DAQ u©n cepsepom
&DimSrv (noTeHuManbHO) MoxeT cnyxuTb DNS cepsBepoM, kKak M cepBepoM
«MEXCeTeBbIX MOCTOBY».



3.5 CereBon mocT DIM Bridge

Mpn Hanuyum Heckonbkmux ceten DIM c pas3HoiMu DNS pna ceaA3sm mexay
HUMW WCMOJIb3YEeTCH «CeTeBOW MOCT», nepepawwmi cepsucbl oT ogHoro DNS
apyromy. BosmoxeH cnydanm, korga DNS paboraer B ABYyX Ou3Myeckux
ceTax (Ha MawnmHe C ABYMA CeTeBbiMM KapTamMu). B 3TOM cny4yae p[aHHbe
MOTYT MepefaBaTbCs MO «MOCTY» Mexay GM3M4YecKU pas3HbiMU CEeTAMU.

[Mporpamma «ceteBor mocT» DimBridge moxeT nepenaBaTb DIM cepswucel
M kKoMmaHAbl oT opgHoro DNS gpyromy DNS, cBfA3biBasg OBe CeTU «MOCTOMY.
Jtn DNS MoOryT HaxoauTbCsi faxe B pas3HbiXx ¢usmyeckmx ceTsax (ecnu oauH
n3 DNS paboraeTr cpa3y B AByx ceTax). Wmente B BMAY, UYTO npu
6onbwoM notoke pAaHHbiXx DimBridge MoxeT cTaTb «Yy3KWUM MECTOM», T. K.
BECb MOTOK AaHHbIX Mexay ABYMSi ceTsMu OyaAeT NpoOXOAUTb Yepes Hero.

Mcnonb3oBaHue:

DimBridge [from_node] to_node services

rpe:
from_node — nepsbii DNS (ucTouHuk), no ymonyanuwo DIM_DNS_NODE
to_node — nonHoe ceresoe uMa BToporo DNS (npuemHuka)
services — CMUCOK MMeH cepBMCOB (MAaCKWM WUMEH MNOAAEePKMBAKTCH)
Hanpumep:

DimBridge source.this.net target.other.net DEMO/SERVICES/*

B cuny peannzaumm DimBridge noHMMaeT TONbKO MOJIHbIE CETEeBble WUMEHa
(tvna host.domain) w© BbigaeT owumbky Ha nNpocTble WuWMeHa (Tuna
localhost). Ecnu B ceTn HeT AOMeHa, B KOHUE WMMEHM MAWWMHbI-UCTOYHUKA
Hafo cTaBuTb Touky (localhost.), uMUTUPYSA NONHOE ceTeBOe UMSA.

Moct DimBridge MOXeT BbINONMHATb MHOTLO pas3HbiX 3ajayvy. Hanpumep,
ecnM Haao nepefaBaTb [AaHHble B/M3 3aKpbITOW CEeTW, 3TO MOXHO cAenaTb
yepe3 WIW30BYKW MaWWMHYy C ABYMA CeTeBbIMM KapTamMm, Ha KOTOPOM
paboTaeT MOCT, nepefawwmin HyxHble cepsBucbl B apyryiw DIM cetb.

Jpyrum  npuMepoM sABASieTCHA uMCNoNb3oBaHMe MocTa DimBridge B
cCucTemMax, rhe HeT NOCTOSAHHO paboTawwero ueHTpanbHoro cepsepa DNS.
B >TOM cnydyae MOXHO B KaxAOM cermeHTe ceTu (MAM [Jaxe Ha KaXLoM
KOMAbKTEpPe) 3anyckaTb cBoOM nokanbHbim DNS m cBaAsbiBaTb KX MocTamm. B
TakOM CJ/ly4ae 3aBUCUMMOCTb OT UeHTpanbHOro DNS wucuezaeT, a kaxaas
nokanbHas rpynna MoxeT paboraTrb 6ecnepeboiiHo co cBouM cepBepom DNS
B aBTOHOMHOM DPEXMME MM CO CBA3bW C APYTMMM Tpynnamu.

PekoMeHpoBaHHaa npakTuka wuMeHoBaHua DIM cepsepoB (c npedukcoM
DIM_TASK) nomoraer oTaennTb wuHOopMauuoHHble cepBucel DIM ot
CNyXebHbIX, 4YTO MNO3BONSIET OPraHM30BaTb SKCNOPT BCEX AaHHbIX cepBepa
yepe3 MocT DimBridge no macke mMeH MHOOPMALMOHHBIX CEPBUCOB.

B nakeTre CRW-DAQ uvHTerpupoBaHHbin DIM cepsep &DimSrv umeeT cnyxby
NOALEPKKM «ceTeBblX MocToB» (koMaHaa @DimBridge), ob6ecneumBas ux
aBTOMATMYECKUMA 3anMyckK Npu CTapTe W nepesanyck npu cboe.



4 MporpammHbin uHTeppenc DIM API

[MporpammHbin nHTeppenc DIM API pocTyneH ONS MHOXECTBA MOMYASPHbIX
a3blkoB nporpammmposaHmsa (C, C++, Fortran, Pascal, Java, LabView) u
BKNK4YaeT B ceba, KpoOMe WCXOAHOrO Kopa, WCNoNHsAeMble 6uMbanoTekmn
(ocHoBHaa un3 Hux DIM.DLL), 3aronosou4Hble dannbl, Jawwye A[OCTYN K
ounbnnorekam, WHCTPYMEHTaNbHble NpOCpaMMbl (cepsep UMEH DNS,
OTNaf04YHble YTWUANTbI), NPUMEPbI, AOKYMEHTALMI, BKJ/KYAWWYKW COTCNalWeHNs
O HaMMeHOBaHMW CepBepoB, CEPBMCOB, M cornaweHus ob onmMcaHuUM TUNOB.

4.1 0630p cocTraBa 6mMbnmnorek DIM

Cnctema DIM poctynHa B mcxogHelx kogax (Ha €, C++, Java), koTopble

MOXHO B3ATb
apxmee ZIP c wunMeHeM,

DimSite v copepxar,
AOMONHUTEeNbHble  hannbl

OEMOHCTpPaUMNOHHbIE NMPUMEDSI,

Ha canTe http://dim.web.cern.ch.
3aBUCSAWLMM OT BEPCUMU.
O6bem apxuBa BapbupyeTcsa oT 3 o 10 Mb,

B nakere CRW-DAQ [4,5] 6ubnuorekn DIM pacnonoxersl
KpoMe opuruHanbHbix ¢arnos DIM B karanore dim,

OH nocTaBnserca B
Hanpumep, dim_v20r2.zip.
B 3aBWCKMMOCTM OT BEPCUMU.

B KaTanore

— wuHTepbencol aAns
AOKYMEHTAaLMK .

A3bIKOB MporpamMmmmnpoBaHunAa,
Hanbonee BaxHble KaTanorum wu

bannbl nepeuncneHsl B Tabnuue 6.

Tabnnua 6. HekoTopble pannbl M3 cocTaBa guctpubytmsa DIM.

KaTanor/dann KoMmeHTapui
dim\ KaTanor aumcrtpmbytmsa DIM, c canrta [1]
dim\bin\ KaTanor ucnonHsemoix ¢pamnos DIM (exe,dll)

dim\bin\dim.dll
dim\bin\DID.exe
dim\bin\DIMTree.exe
dim\bin\dns.exe
dim\bin\DimBridge.exe
dim\dim\
dim\dim\dic.h
dim\dim\dim.h
dim\dim\dis.h
dim\jdim\

dim\szrc\

dim\Visual

dim_dcc
dim_dcc\_DIM.PAS
dim_demo
dim_demo\client.dpr
dim_demo\client.exe
dim_demo\demo.bat
dim_demo\make.bat
dim_demo\server.dpr
dim_demo\server.exe
dim_docs
dim_manual.pdf
dim_overview.pdf

OcHoBHaa 6ubnunoreka DIM.DLL, cm. pasgen 3.1
Ytunuta DID pgna otnaakm, cM. pasgen 2.4
Vtunnta DIMTREE pna ortnaaku, cm. 2.4

CepBep mmeH DNS, cm. paspgen 2.2

Ceteson moct DIM Bridge, cm. pasgen 3.5
KaTanor 3aronoso4Hbix dannos ans C/C++
3aronoBoYHbin damn knmeHTta DIM

3aronoBoYHbii dann obuwmx obvekTos DIM
3aronoBoyYHbin danmn cepsepa DIM

KaTanor 6mubnuorek Java

KaTanor ucxogHeix kopos DIM

KaTanor npoekToB Visual Studio

KaTtanor ombnunorek ans Pascal (Delphi)
3aronoBoyHbin damn pgns Pascal (Deplhi)
KaTanor ¢ AeMOHCTPaUMOHHBIM MPUMEPOM
[leMOHCTpauUNOHHBIN KANEeHT (MCXOAHbIN KoL)
[leMOHCTpPaUMOHHBIN KANEHT (MUCNONHSAEMbIN Gann)
[leMoHCcTpaunoHHbIn nNpuMep (KOMaHAa 3anycka)
[leMOHCTpauuoHHbIN NpuMep (KOMaHAa KOMMUAALUWK)
[leMoHCcTpaunoHHbIin cepBep (MUCXOAHbIM KOA)
[leMoHCTpaunoHHbIn cepBep (MCNONHSEMbI Gann)
JokymeHTauma DIM Ha pycckom

JokymeHTauma DIM Ha aHTAMACKOM

CraTtbsa c onucaHuem DIM Ha aHTAMNCKOM

MonHbn cnucok damnos apxuea DIM npusepeH B [lpunoxeHunn 1.
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4.2 0630p nporpamMmHoro uHteppeica DIM API

0630p nporpammMHoro uHtepperca DIM 6yaneT nNpoBOAUTBLCA Ha MNpuMmepe
a3bika Pascal (Delphi), wcxopgHbm ko uHTepdericHoro moayns _DIM.PAS
Ans KoToporo npwuBepneH B [lpunoxeHun 2. VHTepdencbl ons ApPYILUX S3bIKOB
YCTPOEHbl aHanormyHo. OQakTnyeckm 3TO 3aronoBoyHbin dhamn ans DIM.DLL.

[MporpamMmHbin nHTepdpenc DIM API ycTpoeH AOBONBbHO MPOCTO W JIOTUYHO.
OH aKTMBHO MCMNONAb3yeT MONAb30BaTEe/IbCKME npoueaypbl, OOpaTHOrLO BbI30OBa
(callback), KOTOpble  BbI3bIBAWTCA MNPW  HACTYMJEHUU  ONpenesieHHbIX
cobbiTui, HanpuMep, nNpuemMa pfaHHbix OT cepBepa. CobCTBEHHO, 3TU
nonb3oBaTenbCckme (GYHKUMM OObIMHO M BbLIMONHAKT coAepxaTefNbHyw paboTy,
NpefoCTaBNAs UCXOAHble [AaHHble AN CcepBepa W BbINONHAA MNPUEM AaHHbIX
Ha cTopoHe knaumeHTta. DIM ob6ecneunBaeT BCe OCTalbHOE — MNOUCK
cepBepa, MNOAK/WYEHWE K HeMy, nogaepkaHMme cCceaHca CBA3U, NpUEM WU
nepepadvy AaHHbIX MO ceTn. Bce 3TW CNOXHOCTM CKpPbITbI OT MONb30BAaTENS .

CnepyeT 3aMeTUTb, 4YTO AN B uaeHTudukaTopax TUMNOB, OOBEKTOB U
OYHKUMA MCNONb3YHTCSA TakMe COKpaleHUs :
dim - obuwue pna knneHTa u cepsepa GyHkumn DIM
dis - ¢yHkumm cepBepa (distributed information server)

dic - dyHKkuum knmeHTa (distributed information client)
dns - ¢yHkumm cepsepa mmeH DNS (dynamic name server)
dtqg - ¢yHkumm Tammepa (DIM timer queue)

Tabnnya 7. HekoTopble dyHKUMM nporpaMmHoro umHTepbenca DIM API.
UpeHTudpukaTop KomMeHTapumn

TDis_User Routine Tun callback npoueanypbl MHPOPMALMOHHOTO cepBepa
TDis_Cmnd_Routine Tun callback npouenypbsl KOMaHAHOTO cepBepa
TDis_Exit_Handler Tun callback npoueanypbl 3aBepweHus cepeepa
TDic_User_ Routine Tun callback npoueanypbl MHPOPMALMOHHOTO KIAMEHTA
TDic_Cmnd_Routine Tun callback npoueaypbl KOMaHAHOTO KJ/IMEHTA
TDtqg_User_ Routine Tun callback npouenypsl obpaboTumka TanMepa

dim_init NHnunannzauma DIM
dim_set_dns_node YcTaHoBka wmMmeHu DNS cepsepa
dim_get _dns_node YreHne mmeHn DNS cepsepa

dis_disable_padding |PexuM BblpaBHMBaHMA aApecoB ANs cepBepa
dis_add_service [lobaBneHne MHPOPMALMOHHOTO CEpPBUCA B CEPBEP
dis_remove_service |YpaneHune cepBuca M3 cepsepa
dis_update_service |06bHOBneHne MHOOPMALMOHHOLO CepBMCA CEPBEPOM

dis _add_cmnd [lobaBneHne KOMaHAHOTO CepBMCA B CepBEP
dis_start_serving Hauyano obcnyxmBaHua Ons cepsepa
dis_stop_serving OcTaHoBKka obCnyxMBaHUSA ONa cepsepa
dis_get_client YTeHne mMMeHu NOAKIKWYEHHOTO K CepBepy KAMeHTa
dic_disable_padding PexuM BbipaBHMBaHWSA aApecoB ANS KJAMEHTa
dic_info_service Job6aBneHne MHOOPMALMOHHOTO CepBMUCA K KJIMEHTY
dic_cmnd_service [lobaBneHne KOMaHAHOTO CepBMUCA K KJIMEHTY
dic_release_service YpaneHue cepBuca M3 KIMEHTA

dic_get format YTeHne CTpoKM onucaHumsa ¢opMaTa cepsBuca
dic_close_dns 3akpblTb coeauHeHme c DNS

MonHbin Habop ¢yHkuUMI (okono 130) nporpammHoro uHTtepdenca DIM API
npuBeneH B [punoxenunn 2.



4.3 Crpykrypa TunuvyHoro DIM cepsepa

Ona cos3pgaHua TunudyHoro DIM cepBepa crneayeT BbINMOMHUTb MPUMEPHO
cnegywowme onepaunmn:
® l/HuuyanunsuposaTb DIM BbizoBoM dim_init, dis_disable_padding,
® YCTaHOBUTb 06paboTymkm COOLITMA OWMOOK, BbIXOA4A BbI3OBOM QYHKLUUNA
dis_add_error_handler, dis_add_exit_handler u T.A.

® YcTaHoBuTb wuMs DNS cepBepa Bbiz3oBoM dim_set _dns node, 4TObbl
yKasaTb cepBepy, K kakomy cepsepy wmmeH DNS Hapo noaknwdaTbcs.

® [lobaBuTb K cepBepy WHOOPMALMOHHbIE WU KOMaHAHblE CEPBUCHI BbI3OBOM
dis add_service, dis add cmnd. [lpu >TOM Hapo VyKasaTb UMSA U
TWN CepBMCa, a TakKXKe HanucaTb NONb30BaTeNbCKMe Npoueaypsbl
(callback), koTopbie 6yaeT Bbi3bIBATbLCA MNPU OOHOBNEHUM [AAHHbLIX W
NONYyYEHUM KOMaHA OT KJ/IMEHTOB.

® 3anycTuTb obcnyxumBaHuMe BbI3OBOM dis_start_serving. [lpu >TOM
yKas3blBaeTCs WM cepBepa, Noh KOTOpbiM OH OyaeT msBecteH B DIM.

® B umkne onpoca, no Mepe MNOCTYMJEHUS HOBbIX [LaHHbIX, cnepyer
Bbl3blBATb npouenypsbl dis update_ service ans obHOBNEHMSA
cepsucoB. HyxHble nonb3oBaTenockme callback npoueaypbl A4ns
OBGHOBNEHMNA AaHHbIX OyAYT Bbi3BaHbl aBTOMATUYECKMU.

® [lpyn 3aBepweHun paboTbl ocBob6OAUTb BCE  CEpBUCbl  BbI3OBOM
dis_remove_service, a 3aTeM 3aBepuuTb OOCNYyXMBAHWE BbI3OBOM
dis_stop_serving.

K npeumywectBam DIM MOXHO OTHeCcTuM TO, 4YTO CepBepy COBCEM He HaAo
3ab60TUTBCA O KIAMEHTCKUX MOAKINYEHMAX — BCKW 3Ty paboTy BbINONHAET
DIM. CepBep paboTaeT OAMHAKOBO, HE3aBMCMMO OT 4MCAA MNOAKIHYEHHbIX
KJIMEHTOB — OH MPOCTO BbINONHAET OOHOBMIEHME CEPBUCOB, KaK TOJIbKO 3TO
CTAaHOBUTCA HYXHbIM. 006CnyxmBaHME KIAWEHTCKUX MNOAKMYEHUA U PACCHIIKY
BCEM KJ/IMEHTaM OOHOBNEHHbIX AaHHbIX ocyuecTBnsser cam DIM, 6e3 ycunum
CO CTOPOHbI NPUKAAAHOTO NPOTCPaMMUCTA.

Jpyrum npeuvMywecTBOM SABNSETCA BO3MOXHOCTb OTNaAKM cepBepa C
nomowbtd rorosbix yTuaut DID, DIMTREE, DIMSTAT. [IporpamMmucty
AOCTATOYHO MpoBepUTb paboTy cepBepa Ha 3TUX YTUANTAX, 4YTOObl ObITb
YyBEPEHHbIM, 4YTO NKWOON KJMEHT TOXE CMOXeT paboTaTb C 3TUM CEPBEPOM.

Mpn HanmcaHum nonb3oBaTenbcknx callback npoueayp o06paboTku
cobbiTn  crnegyeT  YYMTbIBATb, 4YTO  BbI3OB  3TUX MNpoueayp  MOXEeT
OCVYLECTBNATbCS B KOHTeKCTe papyroro (cnyxebHoro) noToka, MNO3TOMY
HeobxoaMMo no3aboTUTbCA O MNOTOKOBOM 6€e30MacHOCTM 3STUX Npoueayp.
Hanpumep, Ans puCOBaHUS HYXHO MOCbIATb OCHOBHOMY MOTOKY coobueHune
Ha MPOPMCOBKY, T. K. B CAyXeOHOM MNOTOKe Bbi3biBaTb (GYHKLUMW PUCOBAHMUSA
oyoeT He 6es3onacHo.

Hapo Takxe OTMEeTUTb, 4YTO NPV HaANMCaHUM MofNb3oBaTenbckmx callback
npouenyp 06paboTkM  UCNONb3yeTCcs  LEeNoYMCNIEHHbI  napameTp  tag,
KOTOpPbIN CNYXMT  Ansa naeHTndmnKaLunm cepsuca. 3TOT napameTp
yKasblBaeTcs Mpu peruvcrpaumm cepsuca, coxpaHseTrcsa B cucrteme DIM un
nepepaercs 6e3 m3aMeHeHur BO Bce callback npoueaypbl NpM KX Bbi3OBE.
YacTo B 3TOM napamMeTpe XpaHUTCHA UM NepefaeTcs ykasaTenNb Ha 06bekT,
npeacTaBnsAwWMA CeEpBUC, NMPUM 3TOM MCMNONb3yeTcs npeobpaszoBaHWe TuNa.

[Mpumep peMoHcTpauuoHHoro DIM cepBepa npuBeseH B [lpunoxeHun 3.
[nsa 3anycka AEeMOHCTPAaUMOHHOTO NpuMepa WMCMNOoNb3yeTcs KOMaHAHbIM Gann,
npueeneHHoln B [lpnnoxeHun 5.



4.4 Crpykrypa TunuyHoro DIM knueHTa

Ona co3paHua TunmyHoro DIM knmeHTa cnegyeT BbINOJAHUTb MNPUMEPHO
cnegywowme onepaunmn:

® l/HuuyanunsmposaTb DIM BbizoBoM dim_init, dic_disable_padding,

® YCTaHOBUTb 06paboTymkm COOLITMA OWMOOK, BbIXOA4A BbI3OBOM QYHKLUUNA

dic_add_error_handler, dic_add_exit_handler u T.Aa.
® YcTaHoBuTb wuMs DNS cepBepa Bbiz3oBoM dim_set _dns node, 4TObbl
yKasaTb KJMEHTY, K KakoMmy cepBepy wmmeH DNS Hapo noaknwdaTbcs.

® [l06aBUTb K KAMEHTY MWHOOPMALMOHHbBIE CEPBUCHI BbISOBOM (QYHKUUMU
dic_info_service. [llpy 3TOM Hago ykKasaTb WMA CepBUCa, a Takxe
HanMcaTb nonb3oBaTenbckme npoueaypol (callback), koTopbie 6yayT
BbI3bIBATbCS MNPW MNONYYEHUMW AaHHbIX OT cepBepa. 06cnyxmBaHue
HauYMHaeTCs HeMenNeHHO nocne fobaBneHus KIMEHTCKOLO CepBuca.

® B uwkne onpoca, no M™Mepe Heob6XoAMMOCTW, ClnenyeT Bbi3bIBATb
npouenypbl dic_cmnd_service ans nNocbIKM KOMaHA cepBepy. Kak
npaBuiO, KOMaHAbl SBAAKNTCS peakUMen Ha p[aHHble, Mosy4Yaemble OT
cepBepa M CAyXaT ANS U3MEHEHUS ero COCTOSHUSA.

® [lpyn 3aBepweHunm paboTbl Hafo o0cBOOGOAUTbL BCE CEpPBUCHI BbI3OBOM

dic_release_service, a 3aTeM 3aBepwWnTb O0OCNYXMBAHME BbISOBOM
dic_close_dns.

K npeumywectBam DIM MOXHO OTHECTM TO, 4YTO KJIMEHTY COBCEM He HaAo
3aboTUTbCA O MNOAKIKWYEHUM K CcepBepy — BCl 3Ty paboty BbinonHseT DIM.
KnneHT paboTaeT o0AMHAKOBO, HE3aBUCUMMO OT YMC/A M PACMNONIOKEHMUSA
MCNONb3yEMbIX CEepBEPOB — OH MNPOCTO BbLINOJHSAET NOAMUCKY Ha CepBUCH,
KoTopble ero uHTepecywT. 06cnyxmBaHuMe cCeTeBblX MNOAKIWYEHUN W
nonyyeHme KAMEeHTOM OOHOBMEHHbIX AaHHbIX OT CepBepa OCyWecTBASAeT caMm
DIM, 6e3 ycuanmm co CTOPOHblI MPUKMNAAHOTO MNPOrpamMMUCTA.

Jpyrum npeuvMylwecTBOM SBASETCHA BO3MOXHOCTb OTMNaAKM KJIMEHTOB C
nomowbtd roroBbix yTunaut DID, DIMTREE, koTopble mMoryTt paboTaTb M Kak
TecTOBble cepBepbl. [lporpaMMmMcTy AOCTATOYHO MPOBEPUTH PabOTy KAMEHTa
Ha 3TUX YTUANTAX, 4YTOObl ObITb yBEpPEHHbIM, 4YTO nKWbOM ApYyrom cepsep
TOXEe CMOXeT paboTaTb C 3TUM KJIMEHTOM.

Mp HanmcaHum nonb3oBaTenbcknx callback npoueayp o06paboTku
cobbiTn  crnegyeT  yYMTbIBATb, 4YTO  BbI3OB  3TUX Mpoueayp  MOXEeT
OCYLEeCTBNATbCS B KOHTeKCTe papyroro (cnyxebHoro) noToka, MNO3TOMY
HeobxoaMmMo no3aboTUTbCA O NOTOKOBOM 6€e30MacHOCTM 3TUX Npoueayp.
Hanpumep, Ans puCOBaHUSA HYXHO MOCbIIATb OCHOBHOMY MOTOKY coobueHune
Ha MPOPMCOBKY, T. K. B CAyXeOHOM MNOTOKe Bbi3biIBaTb (GYHKLUMW PUCOBAHMUSA
oyoeT He 6es3onacHo.

Hapo Takxe OTMEeTWUTb, 4YTO NPV HANMUCAHUKM MofNb3oBaTenbCckmx callback
npouenyp 06paboTkM  UCNONb3yeTCs  LeNoYMCNIEHHbI  napameTp  tag,
KOTOpPbIN CNYXMT  Ana naoeHTndnKaLunm cepsuca. 3TOT napameTp
yKasblBaeTCs Mpu peruvcrpaumm cepeuca, coxpaHsaercsa B cucteme DIM un
nepepaercsa 6e3 m3meHeHun BO Bce callback npoueaypbl npu mx Bbi3OBe.
YacTo B 3TOM napaMeTpe XpPaHUTCSA M NepefaeTcs ykasaTeNb Ha 00bekT,
npeacTaBnsAnWMA CepBUC, MPU 3TOM MCMNoNb3yeTcs npeobpasoBaHne Tuna.

[Mpumep peMmoHcTpauuoHHoro DIM knueHTa npuBeseH B [lpunoxeHun 4.
[na 3anycka AeMOHCTPaUMOHHOTLO MNpuMepa MUCMNOoJb3yeTCsi KOMaHAHbIn dann,
npueeneHHoln B [punoxeHun 5.



4.5 bnbnuorekn knaccos ana DIM
B pazpenax ( 4.1 .. 4.4 ) 6bin kKpaTkOo paccmoTpeH uHTepdenc DIM API

AN Knaccuyeckux — (npouenypHbiXx)  S3blIKOB  MPOCPaMMMUPOBaAHWUS.  JTOT
nHTepdenc Hanbonee nepeHoCuMbIn Mexay Pa3/INYHbIMK A3bIKaAMMN
NpOorpamMMMpoOBaHMA W onepauuoHHbiMM  cucTemamm. OgHako He  Bce

NPOrPaMMUPYHNT TONbKO Ha NpOoUeAVyPHbIX f3blkaX, MHOTMM 60/ble HpaBATCSA
knaccel 1 00M.

[MporpamMmmpoBaHme knneHTOoB M cepBepoB ans DIM moxeT cTaTb npouwe,
ecnM  ucnonb3oBaTb O6ubamMoTekm knaccoB. B cocTaB OpUTMHANBHOTLO
anctpubytmea DIM BxopaT 6mMBAMOTEKM knaccoB Ha a3bikax C++ m Java.
Mo HMM wnMeeTcsa noapobHas pokyMmeHTauma (Ha cante [1]), NO3TOMY OHMU
3ecb He paccMaTpuBaKTCH.

Ons nporpammmpoBaHus Ha Object Pascal ©6bima (AONOAHUTENBHO)
cospgaHa cBosi 6ubnmoTeka knaccos, Bkaw4vawwas dannsl _DIM.PAS (obwas
nHrepdpencHaa 6ubnnoreka ans DIM.DLL, cm. [lpunoxenve 2), _DIMC.PAS
(knneHtckaa 6ubnuoreka), _DIMS.PAS (cepBepHas Oubnumoreka). Kpome
TOro, B c60Opky BXxoAuT kaTtanor dim_democ, rae coaAepKUTCA NpUMeEp
NporpamMMMpOBaHMSA KAMeHTa WM cepBepa C  WUCMNONb30BaHMEM  3TUX
onbnnorek. Wcnonb3oBaHne 6MBNMOTEK KNaccoB fABNSeTCA B psAe Cly4vaes
yaoobHbIM, HO He obsf3aTenbHbM, T. K. BCe 33aJayYnM MOXHO PpEWUTb C
nomowbto ¢yHkumn DIM API wn3 damna _DIM.PAS. Cama 6ubnmnoTeka knaccos
ABNAETCHA «HAACTPOMKOM» HaAa 3TuUM uHTeppencom. MN3-3a Bonbworo obbvema
9Ta O6MBNMOTEK 34ecCb He MPUBOASATCA, OAHAKO HAaAO MPUHATb K CBeAeHuN,
YTO OHa €CTb W MOXeT MNPUCOANTLCA MNPWU CO3AAHUU MPUNOKEHUN. 3aMEeTUM,
yTo nporpamma DIMTREE.EXE HanmcaHa C  MCMNOAb30BaHMEM  3TOU
OnbnmoTekn KNaccoB, MNODTOMY €€ WUCXOAHbIK KOO TaKXKe MOXEeT CHYXUTb
NpUMEPOM UCMONb30BaHUA. Bce TexHuyeckne nNOAPOOHOCTM MOXHO HaANTU
HermocpeacTBeHHO B Gannax gucTpubyTmBa.

4.6 NonbsoBaTenbckue npouepypsbl (callback)

Cnctema DIM, <c TO4YkMm 3peHuMa nporpammmcrTa, OasupyeTrcs Ha
nonb3oBaTenbckux npoueaypax (callback), Bbi3biIBa€MbIX NPU HACTYMAEHUMU
onpefeneHHbiXx CcobbiITUii: NpueM KM nepepada AaHHbIX, obpaboTka ownbok,
nogK/IYeHNe W OTK/WYEeHWEe KIWEeHTOB U T.p4. [lpy HanucaHum 3TUX
npouenyp crneayeT MpUAEPKMBATbLCS HECKONbKMX MPOCTbIX MpaBun:
® [lOMHMTb O nNOTOKOBOM 6e30MacHOCTM, T. K. BbI30B MNpPOLEAYP MOXEeT

NMPOUCXOAUTb B KOHTEKCTe chyxebHoro mnoToka. [nsa  BbINOAHEHUS

Tpebyemon paboTbl B OCHOBHOM MOTOKE WCMONb3YETCA CUHXPOHU3ALNUS

(coobuweHnsa, oyepeam, obwas NaMATb U ApyruMe MeTonbl).
® llcknw4yeHna, BO3HMKawwMe B npoueaypax, cnegyer obpabaTbiBaTb

BHYTpM 3STUX npoueayp, T. K. HeobpaboTaHHble WCKIWYEHNUS MOTYT

HapywnTb paboTbl O6ubnnorekm DIM, HanucaHHoOWm 6e3 MCNONb30BaHUA

CTPYKTYpHOM ob6paboTkn umcknwyeHun (SEH).
® [lpouenypaM, Kak npaBuno, nepepaeTcsa napameTp tag uenoro Tuna,

naeHTndmnumpywmin obpabaTbiBaeMbin cepBuc. XoTA tag nepepaeTrcs Kak

nepemMeHHas (3TO caenaHo AN COBMECTMMOCTM C APYILUMKU  A3bIKaMu),
ero 3HayeHue Henb3a MeHATb. B napameTpe tag MOXHO nepenaBaTb
yKasaTenb Ha CepBUC, MNpM STOM UCMONAb3yeTCca $sBHOe npeobpa3oBaHue

TMNoB. 3HadyeHMe tag 3ajaeTcs nNpu BbiI30OBE nMpoueaypbl pervcTpaunm

cepsuca (Hanpumep, dis_add_service) m nocne 3TOrO He MeHseTCH.



CopepxaTenbHble npuMepbl npoueayp o6paboTrkm cobbitnini DIM  MOXHO
HAaWTW B AEMOHCTPAUMOHHbIX Nporpammax B [lpunoxeHusax 3, 4.



3aKJ/inyeHue

CeTreBas TexHonorms DIM xopowo npucnocobneHa ANs CO34aHUSN
pacnpeneneHHblX WM3MEpUTENbHbIX CUCTEM U CUCTEM ynpaBneHns (MACKOro)

peanbHOro BpPEMEHM B  CMEWAHHOM cpefe, COCTOSlWeN M3  pa3HblX
KOMMblTeEpoB, paboTawwmx Ha  PpasHbiX anmnapaTHbiX W NPOTCPAMMHbIX
nnatdopmax.

Xopowass nNepeHOCUMMOCTb W noaaepxka O0nbWOro 4Yucna onepaunoHHbIX
CUCTEM W  A3bIKOB  NPOrpPamMMUMpPOBaHMA  MNO3BONSAET Nerko  YBA3bIBATb
MHTepecCbl Y4YaCTHUKOB W OPraHM30BbIBaTb paboTy O60AbWMX 3SKCNEPUMEHTOB
MAN  YCTAHOBOK, B KOTOPbIX pasHble TCpynnbl pa3paboTuynmkoB MOTLYT
NPOrpamMMMpOBATb Ha PasHbIX A3blKaxX W WMCNONb30BAaTb pas3Hble annapaTHble
M NporpamMMmHbie NnaThoOpMbl.

Xopowas MacwTabupyemMoCTb, HWU3KME annapaTHble TpeboBaHWSA, BbiCOKas
abpeKkTMBHOCTbL paboTbl MNO3BONSAKWT OAMHAKOBO 3POEKTUMBHO WCMOJb30BATb
DIM «kak B M™manbix (1-2 «komnbwTepa), Tak wn B Oonbwnx (COTHU
KOMMbHTEPOB) CUCTEMaX.

OTKpbITHIM  MCXOAHBIN  KOA W cBobogHaa nuueHsns (GPL) nossonser
ncnonb3osaTb DIM B cambiXx pa3HbiX 3ajadax, He HakaaabiBas OCpPaHUYEHUN
Ha eé& pacnpocTpaHeHue.

CeTeBas nNpoO3payHOCTb, OTKA30YyCTOMYMBOE BOCCTAHOBJ/IEHME CBA3U
nocne cboeB WAM MUTpaALMM CEPBEPOB Ha ApYyrMe KOMMNbHTEpbl MNO3BONAET
ncnonb3oBaTb DIM B cucrtemax, Tpebywwmx BbICOKOM HALEKHOCTU U
BO3MOXHOCTU «TCOPAYErO0» pe3epBUPOBAHUS.

Hannune roToBbIX yHMBEpPCA/bHbIX YTUAUT Ans HabnwpeHns U OTNaAKMK
nosBonseT caenaTb pas3paboTky pacnpefefieHHbIX CUCTeM YynpaBieHUs Ha
ocHoBe DIM yno6Hon n BbicOKO3DHEKTUBHOM.

[lepeyncneHHble OOCTOMHCTBA MO3BONSKWT aBTOpY pekoMeHpoBaTb DIM kak
OOHY M3 NYYWMX KOMMYHUKALMOHHBIX TEXHONOTWUMA CBA3U ANSA peweHns 3apad
aBTOMAaTM3aLUUN U3MEPUTENbHbLIX CUCTEM U PU3NYECKUX YCTaHOBOK.
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MpunoxeHne 1. CocrTaB apxusa DIM.
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dim_manual.pdf
dim_overview.pdf
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MpunoxeHne 2. Moaynbo _DIM.PAS.

{

CRW32 project

Copyright (C) by Kuryakin Alexey, Sarov, Russia, 2004, <kouriakinegmail.ru>
DIM interface for Object Pascal (Delphi 5.0 tested).

DIM is Distributed Information Manager by CERN, see http://dim.web.cern.ch/dim/
DIM is CERN product under GNU GPL for distributed realtime DAQ & SCADA systems.
DIM included in CRW32 "as is", I wrote only interface unit for Object Pascal.
DIM is multiplatform: Windows, Linux, Unix etc.

DNS is Distributed Name Server.

DIS is a DIM server.

DIC is a DIM client.

Modifications:

20040703 - creation & tests

20040707 - first tested release

20050616 - scheduler_class, priority etc

20190213 - update to dim20; use TDimLong type (tags); add DIM/DIS/DIC stuff.
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unit _dim; // Distributed Information Manager interface

interface

LITILTTILT 7707777077 777777077177777171777777

// DIM general constants, derived from dim.h

LITI1T7007 777077777 7770777777771771711777777

const

DNS_TASK = 'DIM_DNS'; // Name server task

DNS_PORT = 2505; // Name server port, if DIM_DNS_PORT not defined
START_PORT_RANGE = 5100; // Lowest port to use by DIM servers
STOP_PORT_RANGE = 10000; // Highest port to use by DIM servers

LITLLTTT707 07077707 7777777771771777717771771777

// DIM service types, derived from dim_common.h

I1111171711717177111711111171111117111711111117

const

ONCE_ONLY = $01; // Execute service once
TIMED = $02; // Update service by timer
MONITORED = $04; // Update service when changed (server take care)
COMMAND = $08;

DIM_DELETE = $10;

MONIT_ONLY = $20;

UPDATE = $40;

TIMED_ONLY = $80;

MONIT_FIRST = $100;

MAX_TYPE_DEF = $100;

STAMPED = $1000;

LIT1071777777707717177177

// DIM Error Severities

LI7107777017710777777777

const

es_DIM_INFO = 0; // No error(s), just information
es_DIM_WARNING =1; // Warning, not error yet

es_DIM_ERROR = 2; // Error found (recoverable)

es_DIM_FATAL = 3; // Fatal error (unrecoverable)
[171171111117111177

// DIM Error Codes

[17171111117111177
const

ec_DIMDNSUNDEF = $1; // DIM_DNS_NODE undefined FATAL
ec_DIMDNSREFUS = $2; // DIM_DNS refuses connection FATAL
ec_DIMDNSDUPLC = $3; // Service already exists in DNS FATAL
ec_DIMDNSEXIT = $4; // DNS requests server to EXIT FATAL
ec_DIMDNSTMOUT = $5; // Server failed sending Watchdog  WARNING
ec_DIMSVCDUPLC = $10; // Service already exists in Server ERROR
ec_DIMSVCFORMT = $11; // Bad format string for service ERROR
ec_DIMSVCINVAL = $12; // Service ID invalid ERROR
ec_DIMSVCTOOLG = $13; // Service name too long ERROR
ec_DIMTCPRDERR = $20; // TCP/IP read error ERROR
ec_DIMTCPWRRTY = $21; // TCP/IP write error - Retrying WARNING
ec_DIMTCPWRTMO = $22; // TCP/IP write error - Disconnect ERROR

ec_DIMTCPLNERR $23; // TCP/IP listen error ERROR




ec_DIMTCPOPERR $24; // TCP/IP open server error ERROR

ec_DIMTCPCNERR = $25; // TCP/IP connection error ERROR
ec_DIMTCPCNEST = $26; // TCP/IP connection established INFO
ec_DIMDNSCNERR = $30; // Connection to DNS failed ERROR
ec_DIMDNSCNEST = $31; // Connection to DNS established INFO
type // dim_long is type uses to store tag values
TDimLong = Integer; // => integer type with same size as Pointer

[11171777707777777777707777777777777777777777777777777771771777777777777
// User callback routines to be called from DIM core to make all needs.
// Note that all DIM routlnes uses 'cdecl' call convention.

// TDis_User_Routine : server callback to provide service data.

// TDls_Cmnd_Routlne : server callback to execute command received from client.

// TDis_Exit_Handler : server callback to handle client or server exit.

// TDic_User_Routine : client callback to accept received service data.

// TDic_Cmnd_Routine : client callback to notify sent command result.

// TDtq_User_Routine : timeout callback to notify timeout expired.

// TDis_Error_Handler : server callback to handle errors.

// TDic_Error_Handler : client callback to handle errors.

// TDim_Thread_Routine : callback routine for user thread.

// tag : uses to identify service/command.

// buff : buffer to get/put service/command data.

// size : buffer size.

// ret_code : sent function result.

// severity : error class - info/warning/error/fatal

// error_code : error code to identify error

// error_message error message to explain what's happened

///////////////////////////////////////////////////////////////////////
type

TDis_User_Routine
first:Integer); cdecl;
TDis_Cmnd_Routine
TDis_Exit_Handler
TDic_User_Routine
TDic_Cmnd_Routine
TDtqg_User_Routine
TDis_Error_Handler
TDic_Error_Handler
TDim_Thread_Routine

procedure(var tag:TDimLong; var buff:Pointer; var size:Integer; var

procedure(var tag:TDimLong; buff:Pointer; var size:Integer); cdecl;
procedure(var code:Integer); cdecl;

procedure(var tag:TDimLong; buff:Pointer; var size:Integer); cdecl;
procedure(var tag:TDimLong; var ret_code:Integer); cdecl;
procedure(tag:TDimLong); cdecl;

procedure(tag:TDimLong); cdecl;

[171717777177777777777777777777777777777777777777777777777777777777177777717777
// Note that all dim.dll routines uses 'cdecl' call convention.

// Note that all dimStd.dll routines uses 'stdcall' call convention.

// To use dimStd.dll instead of dim.dll, change all 'cdecl' to 'stdcall'.

LITILTTTILT 0077077770077 777770777707 7707 777077777 7770777771777771777777771777

[177717777771777717777771717717171777
// DIM common API, derived from dim.h

LITILTT7700777777707777777717777717177
//

// Hash function uses for hash table indexing.
//

function HashFunction(name:PChar; max:Integer):Integer; cdecl;

//

// Get host node name.

// That is environment variable DIM_HOST_NODE or local host name.
// Result : 1=0k, ©@=fail.

!/

function get_node_name(NodeName:PChar):Integer; cdecl;

!/

// Get DNS port number.

// That is environment variable DIM_DNS_PORT or standard port DNS_PORT.
//

function get_dns_port_number:Integer; cdecl;

// Get DNS node name from environment.

// That is environment variable DIM_DNS_NODE.
// It's better to use dim_get_dns_node instead.
// Result : 1=0k, ©=fail.

!/

function get_dns_node_name(NodeName:PChar):Integer; cdecl;

!/

// Get list of DNS accepted domains from environment.

// That is environment variable DIM_DNS_ACCEPTED_DOMAINS.
// Result : 1=0k, ©@=fail.

procedure(severity:Integer; error_code:Integer; error_message:PChar);
procedure(severity:Integer; error_code:Integer; error_message:PChar);

cdecl;
cdecl;




/!

function get_dns_accepted_domains(Domains:PChar):Integer; cdecl;

//

// Get list of DNS accepted nodes from environment.

// That is environment variable DIM_DNS_ACCEPTED_NODES.

// Result : 1=0k, ©=fail.

//

function get_dns_accepted_nodes(nodes:PChar):Integer; cdecl;

LITILITT000 77077707 77707777777717771711777777

// DIM common API, derived from dim_common.h

LITITIT007 77007707 777077777177777771777777
/!

// Sleep until given time 'secs' (in seconds) elapsed.
// Result : always O.
!/

function dtqg_sleep(secs:Integer):Integer; cdecl;

//

// Start timeout request.

// secs : timeout in seconds.

// rout : user routine to be called when timeout interval elapsed.

// tag : uses to identify timeout request.
!/
procedure dtq_start_timer(secs:Integer; rout:TDtg_User_ Routine; tag:TDimLong); cdecl;
//
// Stop (cancel) timeout request.
// tag : identifier of timeout request.

// Result : time, in seconds, remains to timeout or -1 if timeout occured.

!/
function dtq_stop_timer(tag:TDimLong):Integer; cdecl;

!/
// Internal DIM routines.
!/
procedure dim_init; cdecl;
procedure dim_no_threads; cdecl;
procedure dna_set_test_write(conn_id:Integer; time:Integer); cdecl;
procedure dna_rem_test_write(conn_id:Integer); cdecl;

!/

// dim_get/set_scheduler_class - get/set process priority class.

// pclass : -1/0/1/2=IDLE/NORMAL/HIGH/REALTIME

// threadld : 1/2/3=Main/I0/Timer

// prio : -3/-2-1/0/1/2/3=IDLE/LOWEST/LOWER/NORMAL /HIGHER/HIGHEST/TIMECRITICAL
// Returns 1/0=0k/fail.

!/

function dim_set_scheduler_class(pclass:Integer):Integer; cdecl;

function dim_get_scheduler_class(var pclass:Integer):Integer; cdecl;

function dim_set_priority(threadId:Integer; prio:Integer):Integer; cdecl;
function dim_get_priority(threadId:Integer; var prio:Integer):Integer; cdecl;

//

// Get/set DIM_DNS_NODE, DIM_DNS_PORT. Buffer Node must be >= 40 chars. Returns 1/0=0k/fail.
!/

function dim_set_dns_node(Node:PChar):Integer; cdecl;

function dim_get_dns_node(Node:PChar):Integer; cdecl;

function dim_set_dns_port(port:Integer):Integer; cdecl;

function dim_get_dns_port:Integer; cdecl;

!/
// Internal DIM routines.
!/
procedure dic_set_debug_on; cdecl;
procedure dic_set_debug_off; cdecl;
procedure dim_print_date_time; cdecl;
procedure dim_set_write_timeout(secs:Integer); cdecl;
function dim_get_write_timeout:Integer; cdecl;
procedure dim_usleep(t:Cardinal); cdecl;
function dim_wait:Integer; cdecl;
procedure dim_pause; cdecl;
procedure dim_wake_up; cdecl;
procedure dim_lock; cdecl;
procedure dim_unlock; cdecl;
procedure dim_sleep(t:Cardinal); cdecl;
procedure dim_win_usleep(t:Cardinal); cdecl;
function dim_start_thread(UserRoutine:TDim_Thread_Routine; tag:TDimLong):TDimLong; cdecl;
function dic_set_dns_node(node:PChar):Integer; cdecl;




function
function
function
function
function
function
function
procedure
function
function
function
function
function
function
function
function
procedure
procedure
procedure
function
procedure
function

dic_get_dns_node(node:PChar):Integer; cdecl;
dic_set_dns_port(port:Integer):Integer; cdecl;
dic_get_dns_port:Integer; cdecl;
dis_set_dns_node(node:PChar):Integer; cdecl;
dis_get_dns_node(node:PChar):Integer; cdecl;
dis_set_dns_port(port:Integer):Integer; cdecl;
dis_get_dns_port:Integer; cdecl;

dim_stop; cdecl;
dim_stop_thread(tid:TDimLong):Integer; cdecl;
dis_add_dns(node:PChar; port:Integer):TDimLong; cdecl;
dic_add_dns(node:PChar; port:Integer):TDimLong; cdecl;

dim_get_env_var(env_var:PChar; value:PChar; value_size:Integer):Integer; cdecl;

dim_set_write_buffer_size(bytes:Integer):Integer; cdecl;
dim_get_write_buffer_size:Integer; cdecl;
dim_set_read_buffer_size(bytes:Integer):Integer; cdecl;
dim_get_read_buffer_size:Integer; cdecl;
dis_set_debug_on; cdecl;

dis_set_debug_off; cdecl;
dim_set_keepalive_timeout(secs:Integer); cdecl;
dim_get_keepalive_timeout:Integer; cdecl;
dim_set_listen_backlog(size:Integer); cdecl;
dim_get_listen_backlog:Integer; cdecl;

[177717777171717717777771717717171777
// DIM Server API, derived from dis.h

LIT10T7707777777707777777717777717177

//
// Start

serving client requests.

// TaskName : server identifier, uses by client to access services.

// Result

!/

function

/!

1 =0k, 0 = fails.

dis_start_serving(TaskName:PChar):Integer; cdecl;

// Stop serving, remove all DIM services.

//

procedure

/!

dis_stop_serving; cdecl;

// Get from command queue next command requested by client.
// Uses if UserRoutine=nil when dis_add_cmnd called.

// Tag
// Buff
// Size

// Result

function

/!

command identifier.
: buffer where command is to be copied to.
on input, buffer size; on output, received command size.
: @ = no waiting commands, 1 = Ok, -1 = buffer size to small.

dis_get_next_cmnd(var Tag:TDimLong; Buff:Pointer; var Size:Integer):Integer;

// Get current client name as PIDghostname.

// To be
// Name

// Result

/!

function

/!

called inside TDis_User_Routine/TDis_Cmnd_Routine.
buffer to copy client name to, at least 81 chars.
client connection ID or 9.

dis_get_client(Name:PChar):Integer; cdecl;

// Get current client connection ID.

// To be

// Result

/!

function

called inside TDis_User_Routine/TDis_Cmnd_Routine.
Current connection ID.

dis_get_conn_id:Integer; cdecl;

// Add new service to service list.

// ServiceName

: name to identify service.

// ServiceType : describe service structure, like I:2;D:2;C.

// ServiceAddr : points to service buffer or nil if uses UserRoutine.
// ServiceSize : size of ServiceAddr buffer or @ if uses UserRoutine.
// UserRoutine : user routine to handle client requests.

// Tag : uses to identify service.
// Returns : Nonzero service ID if Ok or © if fails.
!/
function dis_add_service(ServiceName:PChar; ServiceType:PChar;
ServiceAddr:Pointer; ServiceSize:Integer;
UserRoutine:TDis_User_Routine; Tag:TDimLong):Cardinal; cdecl;
//

// Add new command to server command list.
// ServiceName : name to identify command.

cdecl;




// ServiceType : describe command structure, like I:2;D:2;C.
// UserRoutine : user routine to handle client commands.

// Tag : uses to identify service.
// Returns : Nonzero service ID if Ok or © if fails.
//

function dis_add_cmnd(ServiceName:PChar; ServiceType:PChar;
UserRoutine:TDis_Cmnd_Routine;
Tag:TDimLong):Cardinal; cdecl;

// Setup user routine to be called after client exit.

// Client must declare Integer coomand service TASK/SET_EXIT_HANDLER

// with some 'tag' value to identify client. UserRoutine will be called at

// server side with 'tag' argument, when client exited. Client code like:

// int i1d=123; sprintf(str,"%s/SET_EXIT_HANDLER",TaskName); dic_cmnd_service(str, &id,

procedure dis_add_client_exit_handler(UserRoutine:TDis_Exit_Handler); cdecl;

//

// Set user routine to be called after client with given connection ID exit.
// To get connection ID, use dis_get_conn_id, available inside UserRoutine.
// Client may do nothing, code uses to identify reason, it should be <> 0.
//

procedure dis_set_client_exit_handler(ConnId:Integer; code:Integer); cdecl;

!/
// Setup server user routine to be called when client call TASK/EXIT command.
// For example, client wants to kill server. Server may die or not, as wish.
!/

procedure dis_add_exit_handler(UserRoutine:TDis_Exit_Handler); cdecl;

//
// Add an error handler to this server.

//

procedure dis_add_error_handler(handler:TDis_Error_Handler); cdecl;

/!

/] ???
!/

procedure dis_report_service(ServiceName:PChar); cdecl;

/7
// Update service with given ServiceID, send service data to notify clients.
// ServiceID : service identifier returned by dis_add_service.

// Result : 1=0k, ©@=fails.

!/

function dis_update_service(Serviceld:Cardinal):Integer; cdecl;
!/

// Remove service with given ServiceID.
// ServiceID : service identifier returned by dis_add_service.

// Result : 1=0k, ©=fails.

!/

function dis_remove_service(ServiceId:Cardinal):Integer; cdecl;
/7

// Send service to clients. It's better to use dis_update_service instead.
// ServiceID : service identifier returned by dis_add_service.
// Buff,Size : Buffer where service placed and size of buffer.

!/
procedure dis_send_service(ServicelId:Cardinal; Buff:Pointer; Size:Integer); cdecl;
!/
// Set packet size. Usually packet size grows dinamically, if packet size insufficient.
// Size : New packet size.
// Result : 1=0k, ©@=fails.
!/
function dis_set_buffer_size(Size:Integer):Integer; cdecl;
/7
// Set quality for given ServiceIld.
!/
procedure dis_set_quality(Serviceld:Cardinal; Quality:Integer); cdecl;
/7
// Set time stamp for given ServiceId.
!/
procedure dis_set_timestamp(Serviceld:Cardinal; secs:Integer; millisecs:Integer); cdecl;
!/
// Selective service update for given clients.
// ServiceID : service identifier returned by dis_add_service.

// client_id_list : integer array of clients, terminated by @.




// Result : 1=0k, ©=fails.

!/

function dis_selective_update_service(Serviceld:Cardinal; var client_id_list:Integer):Integer;
cdecl;

//
// Disable padding by data size.
//
procedure dis_disable_padding; cdecl;

//
// Get timeout for given service & client.
!/

function dis_get_timeout(Serviceld:Cardinal; ClientId:Integer):Integer; cdecl;

!/

// Gets the names of DIM services that have an error.

// To be called inside TDis_Error_Handler to find out, which service(s) have an error.
// Returns a list of services, that originated the error.

//

function dis_get_error_services:PChar; cdecl;

!/

// Gets the services of a DIM client, which has subscribed to this DIM server.
// To be called inside TDis_User_Routime when service data is updated.

!/

function dis_get_client_services(conn_id:Integer):PChar; cdecl;

!/
// Functions for multiple DNS. Similar, but uses dns_id from dis_add_dns/dic_add_dns.
!/
function dis_start_serving_dns(dns_id:TDimLong; task_name:PChar):Integer; cdecl;
procedure dis_stop_serving_dns(dns_id:TDimLong); cdecl;
function dis_add_service_dns(dns_id:TDimLong; ServiceName:PChar; ServiceType:PChar;
ServiceAddr:Pointer; ServiceSize:Integer;
UserRoutine:TDis_User_Routine; Tag:TDimLong):Cardinal; cdecl;
function dis_add_cmnd_dns(dns_id:TDimLong; ServiceName:PChar; ServiceType:PChar;
UserRoutine:TDis_Cmnd_Routine; Tag:TDimLong):Cardinal; cdecl;

!/
// Get number of clients connected to the service.
//

function dis_get_n_clients(Serviceld:Cardinal):Integer; cdecl;

/7

// Get time stamp of a service.

!/

function dis_get_timestamp(Serviceld:Cardinal; var secs:Integer; var millisecs:Integer):Integer;
cdecl;

[I7770777777177777777777177177177171777
// DIM client API, derived from dic.h

LIT107177007707077771777777177177771771777
/!

// Start information service of different kind (stamped, unstamped, command,

// command with callback notification), provided by server.

// ServiceName : name of service.

// req_type : service tipe, ONCE_ONLY,TIMED,MONITORED

// req_timeout : timeout in seconds.

// ServiceAddr : Service buffer address or nil if uses UserRoutine.

// ServiceSize : Service buffer size or 0 if uses UserRoutine.

// UserRoutine : User routine to handle service data or nil if uses ServiceAddr.
// CmndRoutine : User routine to notify if command was sent properly or not.

// tag : service identifier.

// fill_addr : buffer returned if unsuccess IO.

// fill_size : previous buffer size.

// Result : ServiceID or @ if service unaccessible.
//

function dic_info_service(ServiceName:PChar; req_type:Integer; req_timeout:Integer;
ServiceAddr:Pointer; ServiceSize:Integer;
UserRoutine:TDic_User_Routine; tag:TDimLong;
fill_addr:Pointer; fill_size:Integer):Cardinal; cdecl;
function dic_info_service_stamped(ServiceName:PChar; req_type:Integer; req_timeout:Integer;
ServiceAddr:Pointer; ServiceSize:Integer;
UserRoutine:TDic_User_Routine; tag:TDimLong;
fill_addr:Pointer; fill_size:Integer):Cardinal; cdecl;
function dic_cmnd_callback(ServiceName:PChar; ServiceAddr:Pointer; ServiceSize:Integer;
CmndRoutine:TDic_Cmnd_Routine; tag:TDimLong):Integer; cdecl;
function dic_cmnd_service(ServiceName:PChar; ServiceAddr:Pointer; ServiceSize:Integer):Integer;
cdecl;




/!

// Change service buffer address and size.

/!

procedure dic_change_address(ServiceId:Cardinal; ServiceAddr:Pointer; ServiceSize:Integer); cdecl;

//
// Release service given by ServiceID.
//
procedure dic_release_service(ServiceId:Cardinal); cdecl;
!/
// Get client ID in pidg@node form, like 123@lxplus.cern.ch.
// Name : buffer to write client ID.
// Result : always 1.
//

function dic_get_id(Name:PChar):Integer; cdecl;

//

// Get quality for given Serviceld.

// If Serviceld=0, get quality for current service (uses in user routines).
// Result : quality or -1 if invalid service.

!/

function dic_get_quality(Serviceld:Cardinal):Integer; cdecl;

!/

// Get time stamp for given Serviceld.

// Result : -1=fails, @=no-stamped service, 1=0k.
//

function dic_get_timestamp(ServiceId:Cardinal; var secs:Integer; var milisecs:Integer):Integer;
cdecl;

!/

// Get format for given ServiceIld.

// If Serviceld=0, get format for current service (uses in user routines).
// Result : format char or nil if invalid service.

!/

function dic_get_format(Serviceld:Cardinal):PChar; cdecl;

!/
// Disable data size padding.
//
procedure dic_disable_padding; cdecl;
//
// Close DNS connection.
//
procedure dic_close_dns; cdecl;
!/
// Add an error handler to this client.
//

procedure dic_add_error_handler(handler:TDic_Error_Handler); cdecl;

!/

// Returns a list of services, that originated the error.

// To be called inside TDic_Error_Handler to find out, which service(s) have an error.
!/

function dic_get_error_services:PChar; cdecl;

!/

// Gets the services of a DIM server to which the client has subscribed.

// To be called inside TDic_User_Routine when service data is being received from a server.
// Its purpose is to get a list of all services, to which this DIM client has subscribed.
// The list contains only the services of the specified server.

!/

function dic_get_server_services(conn_id:Integer):PChar; cdecl;

//

// Gets the identification of the current DIM server.

// To be called inside TDic_User_Routine when service data is being received from a server.

// Returns the server_id, in terms of its connection id, or @ if no server is currently being
handled.

// It obtains the name of the DIM server in the format "DIMSERVERNAME@nodename".

!/

function dic_get_server(name:PChar):Integer; cdecl;

!/

// Gets the connection ID of the current DIM server.

// To be called inside TDic_User_Routine when service data is being received from a server.
// Its purpose is to obtain the conn_id that is required by other routines.




/!

function dic_get_conn_id:Integer; cdecl;

!/

// Undocumented.

// Stop DIM client connections and threads.
!/

procedure dic_stop; cdecl;

!/

// Undocumented.

// To be called inside TDic_User_Routine when service data is being received from a server.

// Returns the server_id, in terms of its connection id, or @ if no server is currently being
handled.

// It obtains the PID of the DIM server.

!/

function dic_get_server_pid(var pid:Integer):Integer; cdecl;

[117177777717717771771777
// Addon utility routines
[1171771717771717171711177

;; Name of severity: INFO/WARNING/ERROR/FATAL/UNKNOWN
féﬁction dim_severity_name(severity:Integer):PChar; cdecl;
implementation
const

DimDll = 'dim.dll’';

function HashFunction; external DimDll name 'HashFunction';

function get_node_name; external DimDll name 'get_node_name';
function get_dns_port_number; external DimDll name 'get_dns_port_number';
function get_dns_node_name; external DimDll name 'get_dns_node_name';
function get_dns_accepted_domains; external DimDll name 'get_dns_accepted_domains';
function get_dns_accepted_nodes; external DimDll name 'get_dns_accepted_nodes';
function dtq_sleep; external DimDll name 'dtq_sleep';

procedure dtq_start_timer; external DimDll name 'dtq_start_timer';
function dtq_stop_timer; external DimDll name 'dtq_stop_timer';
procedure dim_init; external DimDll name 'dim_init';

procedure dim_no_threads; external DimDll name 'dim_no_threads';
procedure dna_set_test_write; external DimDll name 'dna_set_test_write';
procedure dna_rem_test_write; external DimDll name 'dna_rem_test_write';
function dim_set_scheduler_class; external DimDll name 'dim_set_scheduler_class';
function dim_get_scheduler_class; external DimDll name 'dim_get_scheduler_class';
function dim_set_priority; external DimDll name 'dim_set_priority';
function dim_get_priority; external DimDll name 'dim_get_priority';
function dim_set_dns_node; external DimDll name 'dim_set_dns_node';
function dim_get_dns_node; external DimDll name 'dim_get_dns_node';
function dim_set_dns_port; external DimDll name 'dim_set_dns_port';
function dim_get_dns_port; external DimDll name 'dim_get_dns_port';
procedure dic_set_debug_on; external DimDll name 'dic_set_debug_on';
procedure dic_set_debug_off; external DimDll name 'dic_set_debug_off';
procedure dim_print_date_time; external DimDll name 'dim_print_date_time';
procedure dim_set_write_timeout; external DimDll name 'dim_set_write_timeout';
function dim_get_write_timeout; external DimDll name 'dim_get_write_timeout';
procedure dim_usleep; external DimDll name 'dim_usleep';

function dim_wait; external DimDll name 'dim_wait';

procedure dim_pause; external DimDll name 'dim_pause';

procedure dim_wake_up; external DimDll name 'dim_wake_up';

procedure dim_lock; external DimDll name 'dim_lock';

procedure dim_unlock; external DimDll name 'dim_unlock';

procedure dim_sleep; external DimDll name 'dim_sleep';

procedure dim_win_usleep; external DimDll name 'dim_win_usleep';
function dim_start_thread; external DimDll name 'dim_start_thread';
function dic_set_dns_node; external DimDll name 'dic_set_dns_node';
function dic_get_dns_node; external DimDll name 'dic_get_dns_node';
function dic_set_dns_port; external DimDll name 'dic_set_dns_port';
function dic_get_dns_port; external DimDll name 'dic_get_dns_port';
function dis_set_dns_node; external DimDll name 'dis_set_dns_node';
function dis_get_dns_node; external DimDll name 'dis_get_dns_node';
function dis_set_dns_port; external DimDll name 'dis_set_dns_port';
function dis_get_dns_port; external DimDll name 'dis_get_dns_port';
procedure dim_stop; external DimDll name 'dim_stop';

function dim_stop_thread; external DimDll name 'dim_stop_thread';
function dis_add_dns; external DimDll name 'dis_add_dns';

function dic_add_dns; external DimDll name 'dic_add_dns';

function dim_get_env_var; external DimDll name 'dim_get_env_var';

function dim_set write buffer size; external DimDLll name 'dim _set write buffer size';




function dim_get_write_buffer_size;
function dim_set_read_buffer_size;
function dim_get_read_buffer_size;
procedure dis_set_debug_on;
procedure dis_set_debug_off;
procedure dim_set_keepalive_timeout;
function dim_get_keepalive_timeout;
procedure dim_set_Llisten_backlog;
function dim_get_Llisten_backlog;
function dis_start_serving;
procedure dis_stop_serving;

function dis_get_next_cmnd;
function dis_get_client;
function dis_get_conn_id;
function dis_add_service;
function dis_add_cmnd;

procedure dis_add_client_exit_handler;
procedure dis_set_client_exit_handler;

procedure dis_add_exit_handler;
procedure dis_add_error_handler;
procedure dis_report_service;
function dis_update_service;
function dis_remove_service;
procedure dis_send_service;
function dis_set_buffer_size;
procedure dis_set_quality;
procedure dis_set_timestamp;

function dis_selective_update_service;

procedure dis_disable_padding;
function dis_get_timeout;

function dis_get_error_services;
function dis_get_client_services;
function dis_start_serving_dns;
procedure dis_stop_serving_dns;
function dis_add_service_dns;
function dis_add_cmnd_dns;
function dis_get_n_clients;
function dis_get_timestamp;
function dic_info_service;
function dic_info_service_stamped;
function dic_cmnd_callback;
function dic_cmnd_service;
procedure dic_change_address;
procedure dic_release_service;
function dic_get_id;
function dic_get_quality;
function dic_get_timestamp;
function dic_get_format;
procedure dic_disable_padding;
procedure dic_close_dns;
procedure dic_add_error_handler;
function dic_get_error_services;
function dic_get_server_services;
function dic_get_server;
function dic_get_conn_id;

procedure dic_stop;

function dic_get_server_pid;
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function dim_severity_name(severity:Integer):PChar; cdecl;

begin

case severity of
es_DIM_INFO
es_DIM_WARNING
es_DIM_ERROR
es_DIM_FATAL
else

end;

end;

end.

Result

Result:
Result:
Result:=

Result

:="INFO';
'WARNING ' ;
="ERROR ;
'FATAL' ;
:='UNKNOWN' ;

'dim_get_write_buffer_size';
'dim_set_read_buffer_size';
'dim_get_read_buffer_size';
'dis_set_debug_on';
'dis_set_debug_off';
'dim_set_keepalive_timeout';
'dim_get_keepalive_timeout';
'dim_set_listen_backlog';
'dim_get_listen_backlog';
'dis_start_serving_';
'dis_stop_serving_';
'dis_get_next_cmnd_';
'dis_get_client_';
'dis_get_conn_id';
'dis_add_service_';
'dis_add_cmnd_"';
'dis_add_client_exit_handler_';
'dis_set_client_exit_handler_"';
'dis_add_exit_handler_';
'dis_add_error_handler';
'dis_report_service_';
'dis_update_service_';
'dis_remove_service_';
'dis_send_service_';
'dis_set_buffer_size';
'dis_set_quality_';
'dis_set_timestamp_';
'dis_selective_update_service_';
'dis_disable_padding';
'dis_get_timeout';
'dis_get_error_services';
'dis_get_client_services';
'dis_start_serving_dns';
'dis_stop_serving_dns';
'dis_add_service_dns';
'dis_add_cmnd_dns';
'dis_get_n_clients';
'dis_get_timestamp_';
'dic_info_service_';
'dic_info_service_stamped_';
'dic_cmnd_callback_';
'dic_cmnd_service_';
'dic_change_address_';
'dic_release_service_';
'dic_get_id_';
'dic_get_quality_';
'dic_get_timestamp_';
'dic_get_format_';
'dic_disable_padding';
'dic_close_dns';
'dic_add_error_handler';
'dic_get_error_services';
'dic_get_server_services';
'dic_get_server';
'dic_get_conn_id';
'dic_stop';
'dic_get_server_pid';




MpunoxeHne 3. lporpamma SERVER.DPR.

program server; // Demo server to illustrate DIM features.
{$APPTYPE CONSOLE}

uses Windows, SysUtils, _dim;

var // DIM uses data:
dns_version : Integer = 0; // To receive DNS version
no_link : Integer = -1; // To mark "server die" event.
InfoServices : array of Integer = nil; // List of published inform. DIM services
CmndServices : array of Integer = nil; // List of published command DIM services
Terminated : Boolean = false; // Terminator for main loop
Infol : record // User data set #1
CallCount : Integer; // Call counter
TickCount : Integer; // GetTickCount
Now : Double; // Current time
end;
Info2 . record // User data set #2
FileTime : TFileTime; // System time as file time
DateTime . array[byte] of char; // Date and time string
end;
!/

// Thread safe printing: Print(s,1) => StdOut, Print(s,2) => StdErr
!/
function Print(const Msg:AnsiString; n:Integer=1):DWORD;
var h:THandle;
begin
if n=1 then h:=GetStdHandle(STD_OUTPUT_HANDLE) else
if n=2 then h:=GetStdHandle(STD_ERROR_HANDLE) else h:=0;
if not WriteFile(h,PChar(Msg)”,Length(Msg),Result,nil) then Result:=0;
end;

function PrintLn(const Msg:AnsiString; n:Integer=1):DWORD;
const Delimeter=#13#10;
begin
Result:=Print(Msg+Delimeter,n);
end;

/7
// Callback to receive DNS version
!/
procedure on_got_dns_version(var tag:TDimLong; buff:Pointer; var size:Integer); cdecl;
begin
try
if (size=SizeOf(no_link)) and (Integer(buff”) = no_link) then begin
PrintLn('DNS server is dead. Please restart DNS.EXE.',2);
Exit;
end;
if size=SizeOf(dns_version) then begin
PrintLn(Format('Got DNS version: %d, tag:%d',[Integer(buff”),tag]));
dns_version:=Integer(buff/);
Exit;
end;
PrintLn(Format('Invalid data size: %d, tag:%d',[size,tag]),2);
except
on E:Exception do PrintLn(E.Message,2);
end;
end;

!/
// Callback on server exit
//
procedure on_server_exit(var code:Integer); cdecl;
var name:array[byte] of char;
begin
try
if dis_get_client(name)=0 then name:='?"';
PrintLn(Format('Server "%s" (code %d) exited.',[name,code]));
except
on E:Exception do PrintLn(E.Message,2);
end;
end;

//
// Callback on client exit




!/
procedure on_client_exit(var code:Integer); cdecl;
var name:array[byte] of char;
begin
try
if dis_get_client(name)=0 then name:='7?";
PrintLn(Format('Client "%s" disconnected from service %d.',[name,code]));
except
on E:Exception do PrintLn(E.Message,2);
end;
end;

/!

// Callback on server update - provide published information services

!/
procedure on_serve(var tag:TDimLong; var buff:Pointer; var size:Integer; var first:Integer); cdecl;
var name:array[byte] of char; i:Integer;

begin
size:=0;
buff:=nil;
try

if dis_get_client(name)=0 then name:='?"';
PrintLn(Format('Serving: service %d, client "%s"',[tag,name]));
case tag of

1: begin // Serve dataset #1 : Update content, assign buff & size
Inc(Infol.CallCount); Infol.TickCount:=GetTickCount; Infol.Now:=Now;
PrintLn(Format('Provide data: %d, %d, %g',[Infol.CallCount,Infol.TickCount,Infol.Now]));
size:=SizeOf(Infol);
buff:=g@Infol;

end;

2: begin // Serve dataset #2 : Update content, assign buff & size
GetSystemTimeAsFileTime(Info2.FileTime); StrPCopy(Info2.DateTime,DateTimeToStr(Now));
PrintLn(Format('Provide data: %d, %s',[Int64(Info2.FileTime),Info2.DateTime]));
size:=SizeOf(Info2.FileTime)+StrLen(Info2.DateTime)+1;
buff:=@Info2;

end;

else PrintLn(Format('Unknown service identifier %d requested.',[tag]));

end;
if first>@ then begin

if dis_get_client(name)=0 then name:='?";

PrintLn(Format('Client "%s" connected to service %d.',[name,tag]));

dis_set_client_exit_handler(dis_get_conn_id,tag);

if (dis_get_client_services(dis_get_conn_id)<>nil)

then PrintLn('Client services:

'+StringReplace(Trim(dis_get_client_services(dis_get_conn_id)),#10,' ',[rfReplaceAll]));

Print('Client counter(s):');

for i:=Low(InfoServices) to High(InfoServices) do

Print(' '+IntToStr(dis_get_n_clients(InfoServices[i])));

PrintLn('');

end;

except

on E:Exception do PrintLn(E.Message,2);
end;
end;

//
// Callback on client command - handle it
!/
procedure on_command(var tag:TDimLong; cmnd:Pointer; var size:Integer); cdecl;
begin
try
PrintLn(Format('Got command: %s, tag: %d',[PChar(cmnd),tag]));
if(StrIComp(cmnd, 'RESET' )=0) then Infol.CallCount:=0;
if(StrIComp(cmnd, 'EXIT')=0) then Terminated:=true;
except
on E:Exception do PrintLn(E.Message,2);
end;
end;

/7
// Callback on Client Error
!/
procedure on_client_error(severity:Integer; error_code:Integer; error_message:PChar); cdecl;
begin
try
PrintLn(Format('%s - %s (%d) - %s',[FormatDateTime('yyyy.mm.dd-hh:nn:ss',Now),
dim_severity_name(severity),error_code,error_message]));
if (dic_get_error_services<>nil) and (strlen(dic_get_error_services)>0)
then PrintLn('Error services: '+dic_get_error_services);
except
on E:Exception do PrintLn(E.Message,2);




end;
end;

!/

// Callback on Server Error

//
procedure on_server_error(severity:Integer; error_code:Integer; error_message:PChar); cdecl;
begin

try

PrintLn(Format('%s - %s (%d) - %s',[FormatDateTime('yyyy.mm.dd-hh:nn:ss',Now),

dim_severity_name(severity),error_code,error_message]));
if (dis_get_error_services<>nil) and (strlen(dis_get_error_services)>0)

then Println('Error services: '+dis_get_error_services);

except

on E:Exception do PrintLn(E.Message,2);

end;

end;

procedure Main;
var i:Integer; dns_node:array[byte] of char;
begin
try
!/
// 1. Initialize DIM, set DNS node & exit handlers.
!/
dim_init;
dis_disable_padding;
dic_disable_padding;
dic_add_error_handler(on_client_error);
dis_add_error_handler(on_server_error);
if dim_get_dns_node(dns_node)=0 then raise Exception.Create('Fail get DNS.');
if StrLen(dns_node)=0 then dim_set_dns_node('localhost');
if dim_get_dns_node(dns_node)=0 then raise Exception.Create('Fail get DNS.');
if StrLen(dns_node)=0 then raise Exception.Create('Fail set DNS.');
PrintLn('DIM_DNS_NODE='+dns_node);
dis_add_client_exit_handler(on_client_exit);
dis_add_exit_handler(on_server_exit);

!/

// 2. Subscribe DNS server version to call it only once.

!/

dic_info_service('DIS_DNS/VERSION_NUMBER', // DNS server version service name
ONCE_ONLY, // Call it only once
10, // Timeout, seconds
nil, @, on_got_dns_version, // Callback to receive DNS version
1, // Tag to identify this service
@no_link, SizeOf(no_link) // Data to send in case of timeout
)H

!/

// 3. Publish information services.

!/

SetLength(InfoServices,2);
InfoServices[@]:=dis_add_service('DEMO/INFO1', // Name of information service

'I:2;D', // Data format: two integers and double
nil, 0, // No constant buffer, use callback
on_serve, // Callback to provide service data
1); // Tag to identify this service

InfoServices[1]:=dis_add_service('DEMO/INFO02', // Name of information service
'T:2;C', // Data format: two integers and chars
nil, 0, // No constant buffer, use callback
on_serve, // Callback to provide service data
2); // Tag to identify this service

//

// 4.Publish command services.

//

SetLength(CmndServices,2);
CmndServices[@]:=dis_add_cmnd('DEMO/COMMAND1', // Name of command service

'c', // Data format
on_command, // Callback to handle the command
1); // Tag to identify this service
CmndServices[2]:=dis_add_cmnd('DEMO/COMMAND2', // Name of command service
'c', // Data format
on_command, // Callback to handle the command
2); // Tag to identify this service
!/
// 5. Start to serve published services.
//

if dis_start_serving('DEMO_TASK')=0 then begin
PrintLn('Could not start serving!');
Sleep(2000);
Exit;
end;




/!

// 6. Main server Lloop:

// Update published information services each second
//

Infol.CallCount:=0;

PrintLn('Start serving...');

while not Terminated do begin
for i:=0 to Length(InfoServices)-1 do
dis_update_service(InfoServices[i]);

Sleep(1000);
end;

!/

// 7. Stop DIM.
//

PrintLn('Stop DIM...");

for i:=0 to Length(InfoServices)-1 do dis_remove_service(InfoServices[i]);
for i:=0 to Length(CmndServices)-1 do dis_remove_service(CmndServices[i]);
dis_stop_serving; dim_stop;

PrintLn('Goodbye."');

Sleep(2000);
except

on E:Exception do PrintLn(E.Message,2);
end;

end;

begin

Main;

end.




MpunoxerHne 4. MMporpamma CLIENT.DPR.

program client;
{$APPTYPE CONSOLE}

uses
Windows, SysUtils, _dim;

// Test client to illustrate DIM features.

var

dns_version : Integer = 0; // To receive DNS version

no_link : Integer = -1; // To mark "server die" event.

InfoServices : array of Integer = nil; // List of subscribed inform. DIM services

Terminated Boolean = false; // Terminator for main loop

Infol : record // 1 user published data set
CallCount : Integer; // Call counter
TickCount : Integer; // GetTickCount
Now : Double; // Current time

end;

Info2 . record // 2 user published data set
FileTime : TFileTime; // System time as file time
DateTime . array[byte] of char; // Date and time string

end;

cmnd . array[byte] of char; // Command to send to server

//

// Thread safe printing: Print(s,1) => StdOut, Print(s,2) => StdErr
//
function Print(const Msg:AnsiString; n:Integer=1):DWORD;
var h:THandle;
begin
if n=1 then h:=GetStdHandle(STD_OUTPUT_HANDLE) else
if n=2 then h:=GetStdHandle(STD_ERROR_HANDLE) else h:=0;
if not WriteFile(h,PChar(Msg)”,Length(Msg),Result,nil) then Result:=0;
end;

function PrintLn(const Msg:AnsiString; n:Integer=1):DWORD;
const Delimeter=#13#10;
begin
Result:=Print(Msg+Delimeter,n);
end;

/7
// Callback on receive DNS version
!/
procedure on_got_dns_version(var tag:TDimLong; buff:Pointer; var size:Integer); cdecl;
begin
try
if (size=SizeOf(no_link)) and (Integer(buff”) = no_link) then begin
PrintLn('DNS server is dead. Please restart DNS.EXE.');
Exit;
end;
if size=SizeOf(dns_version) then begin
PrintLn(Format('Got DNS version: %d, tag:%d',[Integer(buff”),tag]));
dns_version:=Integer(buff’);
Exit;
end;
PrintLn(Format('Invalid data size: %d, tag:%d',[size,tag]));
except
on E:Exception do PrintLn(E.Message,2);
end;
end;

/7
// Callback on receive information service data
!/
procedure on_got_data(var tag:TDimLong; buff:Pointer; var size:Integer); cdecl;
var node:array[byte] of char; pid:Integer;
begin
try
if (size=SizeOf(no_link)) and (Integer(buff”) = no_link) then begin
PrintLn(Format('Service %d disconnected. Please restart server.',[tag]));
Exit;
end;
node:='"'; pid:=0; // Get server info
if dic_get_server(node)=0 then node:='"';
if dic_get_server_pid(pid)=0 then pid:=0;
case tag of




1: begin // Receive dataset #1
if size=SizeOf(Infol) then begin
Move(buff”,Infol,size);
PrintLn(Format('Got data: CallCount=%d, TickCount=%d, Now=%g from server %s PID %d',
[Infol.CallCount,Infol.TickCount,Infol.Now,node,pid]));
end else PrintLn(Format('Invalid data set %d',[tag]));
end;
2: begin // Receive dataset #2
if size<=SizeOf(Info2) then begin
Move(buffA,Info2,size);
PrintLn(Format('Got data: FileTime=%d, DateTime=%s from server %s PID %d',
[Int64(Info2.FileTime),Info2.DateTime,node,pid]));
end else PrintLn(Format('Invalid data set %d',[tag]));
end;
else PrintLn(Format('Invalid service %d',[tag]));
end;
except
on E:Exception do PrintLn(E.Message,2);
end;
end;

/7
// Callback on command sent to server
!/
procedure on_cmnd_sent(var tag:TDimLong; var ret_code:Integer); cdecl;
begin
try
if ret_code>0
then PrintLn(Format('Sent command %d - Ok',[tag]))
else PrintLn(Format('Could not send command %d',[tag]));
except
on E:Exception do PrintLn(E.Message,2);
end;
end;

!/
// Callback on Client Error
!/
procedure on_client_error(severity:Integer; error_code:Integer; error_message:PChar); cdecl;
begin
try
PrintLn(Format('%s - %s (%d) - %s',[FormatDateTime('yyyy.mm.dd-hh:nn:ss',Now),
dim_severity_name(severity),error_code,error_message]));
if (dic_get_error_services<>nil) and (strlen(dic_get_error_services)>0)
then PrintLn('Error services: '+dic_get_error_services);
except
on E:Exception do PrintLn(E.Message,2);
end;
end;

procedure Main;
var i:Integer; dns_node:array[byte] of char;
begin
try
/7
// 1. Initialize DIM, set DNS node.
!/
dim_init;
dis_disable_padding;
dic_disable_padding;
dic_add_error_handler(on_client_error);
if dim_get_dns_node(dns_node)=0 then raise Exception.Create('Fail get DNS.');
if StrLen(dns_node)=0 then dim_set_dns_node('localhost');
if dim_get_dns_node(dns_node)=0 then raise Exception.Create('Fail get DNS.');
if StrLen(dns_node)=0 then raise Exception.Create('Fail set DNS.');
PrintLn('DIM_DNS_NODE='+dns_node);

//

// 2. Subscribe DNS server version to call it only once.

!/

dic_info_service('DIS_DNS/VERSION_NUMBER', // DNS server version service name
ONCE_ONLY, // Call it only once
10, // Timeout, seconds
nil, @, on_got_dns_version, // Callback to receive DNS version
1, // Tag to identify this service
@no_link, SizeOf(no_link)); // Data to send in case of timeout

!/

// 3. Subscribe information services published by server.

!/

SetLength(InfoServices,2);

InfoServices[@]:=dic_info_service( 'DEMO/INFO1', // Name of published service

MONITORED, // Refresh by server only




10,

nil, ©, on_got_data,

1,

@no_link, SizeOf(no_link));
InfoServices[1]:=dic_info_service('DEMO/INFO2',

MONITORED,

10,

nil, @, on_got_data,

2,

@no_link, SizeOf(no_link));
!/
// 4. Main client loop
/7

while not Terminated do begin
PrintLn('Enter command to send to server (RESET
readln(cmnd); if strlen(cmnd)=0 then continue;
if StrIComp(cmnd, 'QUIT')=0 then break;
PrintLn(Format('Sending command: "%s"',[cmnd]));
dic_cmnd_callback('DEMO/COMMAND1 ',
@cmnd, strlen(cmnd)+1,
on_cmnd_sent,
1);
end;
!/
// 5. Stop DIM.
!/
PrintLn('Stop DIM...');

for

Timeout, sec, on server die
Callback on data received

Tag to identify this service
Data to send in case of timeout
Name of published service
Refresh by server only

Timeout, sec, on server die
Callback on data received

Tag to identify this service
Data to send in case of timeout

example):');

/ Name of command service

/!
//
/!

Command to send
Callback on data sent
Tag to identify this service

for i:=0 to Length(InfoServices)-1 do dic_release_service(InfoServices[i]);

dic_close_dns; dic_stop;
PrintLn('Goodbye.');
Sleep(2000);
except
on E:Exception do PrintLn(E.Message,2);
end;
end;

begin
Main;
end.




MpunoxeHne 5. Ckpunt DEMO.BAT.

@ech
del
serv

set
set

for

set
set
set

for
goto

echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo

for
for
paus
for

o off
/£ /q *.~dpr *.~dsk *.~pas *.dcu client.cfg server.cfg client.dsk server.dsk client.dof
er.dof 1>nul 2>nul

dim_dns_node=%ComputerName%
dim_dns_node=localhost

%%i in ( "%~dp@..\dim\bin" ) do path %%~fi;%path%
tasklist=..\dim\bin\dns.exe ..\dim\bin\dimtree.exe server.exe client.exe client.exe
killlist=dimtree.exe server.exe client.exe

dllslist=..\dim\bin\dim.dll

%%i in (%filelist% %dllslist%) do if not exist %%i ( echo ERROR: %%i not found. & pause &
:EOF )

**¥ DIM test: example of how to use DIM.
*¥%*% DIM is Distributed Information Manager.
*¥** See http://dim.web.cern.ch for details.

*X¥

*%%* PLEASE PRESS ENTER TO STOP CLIENT-SERVER TESTING.
*¥%

%%i in (%killlist%) do start /wait /min taskkill /im %%i

%%i in (%tasklist%) do ( start %%i & ping -n 2 127.0.0.1 1>nul 2>nul )
e

%%i in (%killlist%) do start /wait /min taskkill /im %%i

NoacHeHUA :

)
2)

3)

4)

Ona poctynHocTn damnos DIM katanor dim\bin pobasnserca B PATH.
lNepemeHHaa okpyxkeHnsi DIM_DNS_NODE ycraHaBnuBaetcs B localhost.
To ecTb Ana npoBepkn MCNONb3yeTCH NOKafbHbIM cepsep mMeH DNS.
KoMaHpa demo.bat cTapTyeT nporpammbl:

dns, dimtree, server, client

N KOET HaXaTusa KhaBuwu.

MMpy HaxaTWUM KNaBuWKW 3anyleHHble NPouecCh 3aBepwaknTcs.




MpunoxeHne 6. Ckpunt DIMPORTS.CMD.

@echo off

Tem HHHHHBHEHHHHEHBHHH R R R
rem Copyright(c) 2018 by Alexey Kuryakin, Sarov Russia 20181127.
rem This script uses to open TCP ports for DimServer connections

TEM HH#HHHBHHHHHHBHHHHHHBHHHHHBRHHHHHBHHHHH BB HHHH B HHHH R HHHHBH
:Main

if "%~1" == "" ( call :Usage & goto :EOF )

:CheckUserAccess

net session 1>nul 2>nul && goto :AccessGranted

echo Access denied to user "%UserName%".

ping -n 2 127.0.0.1 1>nul 2>nul

goto :EOF

:AccessGranted

echo Access granted to user "%UserName%".

echo.

echo Enable firewall ports for DIM...

echo.

setlocal

call :CheckArguments %*

call :CheckInterface vboxnet@ vboxnet@found

if "%todo%" == "" ( call :Usage & goto :EOF )

if /I "%todo%" == "show" ( call :FirewallShowPortopening & goto :EOF )

for /L %%i in (2505,1,2505) do call :FirewallPortopening TCP %%i "DIM DNS" %mode% "SUBNET" ALL
vboxnet@

for /L %%i in (5100,1,5108) do call :FirewallPortopening TCP %%i "DIM DATA" %mode% "SUBNET" ALL
vboxnet®

endlocal

goto :EOF

:FirewallPortopening

if "%~1" == "" goto :EOF & if "%~2" == "" goto :EOF & if "%~3" == "" goto :EOF & if "%~4" == "" goto
:EOF & if "%~5" == "" goto :EOF & if "%~6" == "" goto :EOF

if /I "%todo%" == "add" netsh firewall add portopening protocol = %~1 port = %~2 name = "%~1
%~2 - %~3" mode = %~4 scope = %~5 profile = %~6 1>nul && echo %todo% %~1 %~2 %~4 success, profile
%~6 || echo %todo% %~1 %~2 %~4 failed, profile %~6

if /I "%todo%" == "delete" netsh firewall delete portopening protocol = %~1 port = %~2

profile = %~6 1>nul && echo %todo% %~1 %~2 success, profile %~6 || echo %todo% %~1 %~2 %~4
failed, profile %~6

if "%~7" == "" goto :EOF & if "%vboxnet@found%" == "O" goto :EOF

if /I "%todo%" == "add" netsh firewall add portopening protocol = %~1 port = %~2 name = "%~1
%~2 - %~3" mode = %~4 interface = %~7 1>nul && echo %todo% %~1 %~2 %~4 success,
interface %~7 || echo %todo% %~1 %~2 %~4 failed, interface %~7

if /I "%todo%" == "delete" netsh firewall delete portopening protocol = %~1 port = %~2

interface = %~7 1>nul && echo %todo% %~1 %~2 success, interface %~7 || echo %todo% %~1 %~2 %~4
failed, interface %~7

goto :EOF

:CheckArguments

set todo=

set mode=ENABLE

:CheckArgumentsLoop

if "%~1" == "" goto :EOF

call :CheckArgumentsLoop %2 %3 %4 %5 %6 %7 %8 %9

if /I "%~1" == "ADD" set todo=add

if /I "%~1" == "SHOW" set todo=show

if /T "%~1" == "DELETE" set todo=delete

if /T "%~1" == "ENABLE" set mode=ENABLE

if /I "%~1" == "DISABLE" set mode=DISABLE

goto :EOF

:FirewallShowPortopening
netsh firewall show portopening verbose = ENABLE
goto :EOF

:CheckInterface

if "%~1" == "" goto :EOF

if "%~2" == "" goto :EOF

set /a %~2=0

for /F %%j in ('ipconfig ~| find /i "%~1"') do set /a %~2+=1
goto :EOF

:Usage

echo.

echo Copyright”(c”) 2018 Alexey Kuryakin kouriakinegmail.ru
echo %~n@® - tool to add/delete/enable/disable DIM ports




echo DIM uses TCP ports 2505,5100..5108
echo see http://http://dim.web.cern.ch

echo.

echo Usage:

echo %~n@ - help

echo %~n@ show - show all opened ports
echo %~n@ delete - delete opened DIM ports
echo %~n@ add - add and enable DIM ports
echo %~n@ add enable - add and enable DIM ports
echo %~n@ add disable - add and disable DIM ports
echo.

goto :EOF

:SamplesToCopy

echo Delete ports from profile ALL...

netsh firewall delete portopening protocol = TCP port = 2505 profile = ALL

netsh firewall delete portopening protocol = TCP port = 5100 profile = ALL

netsh firewall delete portopening protocol = TCP port = 5101 profile = ALL

netsh firewall delete portopening protocol = TCP port = 5102 profile = ALL

echo Delete ports from interface vboxnet@..

netsh firewall delete portopening protocol = TCP port = 2505 interface = vboxnet@
netsh firewall delete portopening protocol = TCP port = 5100 interface = vboxnet@d
netsh firewall delete portopening protocol = TCP port = 5101 interface = vboxnet@d
netsh firewall delete portopening protocol = TCP port = 5102 interface = vboxnet@

echo Add ports to profile ALL...
netsh firewall add portopening protocol
scope = SUBNET profile = ALL

TCP port = 2505 name "TCP 2505 - DIM DNS" mode = ENABLE

netsh firewall add portopening protocol = TCP port = 5100 name = "TCP 5100 - DIM DATA" mode = ENABLE
scope = SUBNET profile = ALL
netsh firewall add portopening protocol = TCP port = 5101 name = "TCP 5101 - DIM DATA" mode = ENABLE

scope = SUBNET profile = ALL

netsh firewall add portopening protocol = TCP port = 5102 name = "TCP 5102 - DIM DATA" mode = ENABLE
scope = SUBNET profile = ALL

echo Add ports to interface vboxnet@...

netsh firewall add portopening protocol = TCP port = 2505 name = "TCP 2505 - DIM DNS" mode
interface = vboxnet®

netsh firewall add portopening protocol = TCP port = 5100 name = "TCP 5100 - DIM DATA" mode = ENABLE
interface = vboxnet®

netsh firewall add portopening protocol = TCP port = 5101 name = "TCP 5101 - DIM DATA" mode
interface = vboxnet©

netsh firewall add portopening protocol = TCP port = 5102 name = "TCP 5102 - DIM DATA" mode = ENABLE
interface = vboxnet®

echo Firewall show firewall portopening...

netsh firewall show portopening verbose = ENABLE

goto :EOF

ENABLE

ENABLE

lMpuMeyaHune:

KomaHoa dimports.cmd (add/delete/show) paspewaeT, 3anpewaeT WAu
nokasbiBaeT npasuna CeTeBOoro 3KpaHa Windows Firewall ans
cTaHgapTHbeix noptos DIM (2505, 5100 .. 5108), Heobxogumbix Ans
3anycka po Ttpex DIM cepsepoB. [lpyn HeobxoommMoOCTM HOMepa U AMana3oH
NOPTOB MOXHO NErKO M3MEHATHb.




MpunoxeHue 7. Wa6noH cneunpmkaumm DIM cepsepa.
Cneunpunkauma uHTteppenca DIM - cepsepa DIM_TASK/DEMO/GENDC/SERVER.

1. O6bwas uHpopmauua o pyHkuumu DIM cepsBepa u ero HacTpomkax

OcHoBHasa ¢yHKUMA cepBepa: OOCAyXMBAHME CUCTEMbl UCTOYHMKOB nuTaHus TDK-Lambda cepum Genesys.

MapameTp OkpyxeHue 3HauvyeHue KommeHTapumn
NmMsa cepBepa uMeH DIM_DNS_NODE Mo mecTy OnpepenseTcsa ceTeBbM aAMUHUCTPATOPOM
MopT cepsBepa umeH | DIM_DNS_PORT 2505 CTaHoapTHoe 3HayeHWe Mo YMOYaHUIo
MopTbl AaHHbIX DIM --- 5100,5101,5102,...,6000 CTaHoapTHOE 3HayeHue Mo YMOJIYaAHWIo
Mms DIM cepsepa --- DIM_TASK/DEMO/GENDC/SERVER |DIM_TASK - obumit npepukc ans umeH DIM cepsepos
DEMO/GENDC - ycnoBHOe uMSA CUCTEMbI/MOACUCTEMDI
SERVER - o6o3HauveHune ponu (SERVER/CLIENT)

2. CornaweHus o HaumeHoBaHuu DIM cepsucos

MmeHa DIM cepBMCOB MMEKWT COCTaBHOM BUA, cogepXawunm uaeHTudukaTopbl (BKAWYaAWWME 3HAK MOAYEPKUBAHMUS
«_», naTuHCckne OYKBbl B BepxHeM peructpe u uubpbl), pas3feneHHble CUMMBOJMIOM cnsw «/». lMMeHa cepBuMCOB
[OJKHbI ObITb  VHMKANbHbBIMM B npepenax pAaHHOM (NokanbHOM) ceTu. [nA Kaxaonm cucTembl/NOACUCTEMbl ChnefyeT
MCMoSIb30BaTb CBOM nNpedukc, YHUKanbHbin B npegenax cetu DIM. Yncno KOMMOHEHTOB MMEHW MOXET ObITb Pa3HbIM,
Hanpumep, CUCTEMA/MOACUCTEMA/CTOAKA/YCTPOUCTBO/MAPAMETP. Mpu noMeweHWn B CEPBMC HECKONbKMX MapamMeTpoB
AOoNyCTUMO ncnonb3oBaTb uMeHa Buaa MAPAMETP1+MAPAMETP2, Hanpumep, RAMP_A+V.

Hanpumep:

GENDC/GEN1/PAR_MODE

cocTaBHOoe uMA cepsuca Bumaa CUCTEMA/MNMOACUCTEMA/NAPAMETP

[————— - napameTp PAR_MODE ( pexumm paboTbl UCTOYHMKA MUTAHUSA )
- noacuctema GEN1 ( nmcToyHuk nuTaHua N1 Tuna TDK-Lambda Genesys )
- cucTema GENDC ( cuctema umctoyHmkoB nuTaHna TDK-Lambda Genesys )




3. Tabnuua ny6nukyemoix DIM cepsucos cepsepa DIM_TASK/DEMO/GENDC/SERVER

N Uma cepeuca Tun cepsuca KommeHTapumn

1 |GENDC/GEN1/BT_AST L KHonka pexuma aBTOCTapTa.
but @ — coctosHme kHonku AST (autostart).
but 1 — cocTosHne napameTrpa AST 0/1=0FF/ON.

2 |GENDC/GEN1/BT_FLD L KHOonka pexuMa 3awmTbl MO TOKY.
but @ — coctosiHne kHonku FLD (foldback protection).
bur 1 — coctoaHme napamerpa FLD ©/1=0FF/ON.

3 |GENDC/GEN1/BT _OUT L KHonka noaknw4yeHuns Bbixoda (Harpysku).
but © — coctosHme kHonku OUT (output).
butr 1 — coctoaHme napameTrpa OUT ©/1=0FF/ON.

4 |GENDC/GEN1/ERROR_CNT D CueTunk owmbok. CopepxuT 4McCno obHapyXeHHbIX ownbokK CBA3MU,
npoTokona obmeHa, 3ajaHuMA napamMeTpoB U T.A.

5 |GENDC/GEN1/ID_DATE C CTpoka paTbl nocnegHen NPOBEPKM MCTOYHUKA MUTAHUS.
Hanpumep: 2019/06/25

6 |GENDC/GEN1/ID_IDN C CTpoka mageHTupmkaTopa MOLENUN UCTOYHMKA MUTAHUSA.
Hanpumep: LAMBDA,GEN6-100

7 |GENDC/GEN1/ID_REV C CTpoka BepCuMM MNPOWMBKM MCTOYHMKA MUTAHMUA.
Hanpumep: 1U1K:5.1.3

8 |GENDC/GEN1/ID_SN C CTpoka cCepuMHOTO HOMepa MUCTOYHMKA MNUTaHUA.
Hanpumep: 011B431-0003

9 |GENDC/GEN1/PAR_FENA L Pernctp paspewenua ana owmbok (fault enable register).
YnpaBnseTr pa3speweHuneM reHepaumm coboitmn (SRQ) npu owmbkax.
MoaopobHee cm. pokymeHTauumw TDK-Lambda.

10 |GENDC/GEN1/PAR_FEVE L Pernctp cobbitn no owmbkam (fault event register).
CopepxuT uvHpOpMaLMIO O CODOBLITMAX, CBSA3AHHbIX C OWMOKaMK.
MoopobHee cm. pokymeHTauumw TDK-Lambda.

11 |GENDC/GEN1/PAR_FR L PervcTp ownbok (fault register).

ComepkuUT Tekywmrm CTaTyC OWMOOK pa3HbIX TUMNOB.




MoapobHee cm. pokymeHTaumw TDK-Lambda.
12 |GENDC/GEN1/PAR_MC D N3mepeHne Toka, AmMnep (measure current).
13 |GENDC/GEN1/PAR_MODE L PexmMm paboTbl mctoyHuka nutaHua: 0/1/2/3 = OFF/CV/CC/ERROR.
CV (constant voltage) - pexuMm cTabunmzaumm HaNpsHKeHUs .
CC (constant current) - pexuM cTabunmsaumm TOKa.
14 | GENDC/GEN1/PAR_MV D NsmepeHne HanpsxeHus, BonbT (measure voltage).
15 | GENDC/GEN1/PAR_MW D N3mepeHne MowHocTu, BaTT (measure watt).
16 |GENDC/GEN1/PAR_OVP D VpoBeHb 3auuThl OT nepeHanpsaxeHus (over voltage protection), BonbT.
17 |GENDC/GEN1/PAR_PC D YcTaHoBKka ToOKa cTabunmzaumm (programmed current), Amnep.
18 |GENDC/GEN1/PAR_PV D VcTaHoBKa HanpsxeHus cTrabunusaumm (programmed voltage), BonbT.
19 |GENDC/GEN1/PAR_RMT L Pexum yamanenHHoro pgoctyna: 9/1/2=LOC/REM/LLO.
MogpobHee cm. pokymeHTaumw TDK-Lambda.
20 |GENDC/GEN1/PAR_SR L Pernctp cratyca (status register).
MoopobHee cm. pokymeHTauuw TDK-Lambda.
21  GENDC/GEN1/PAR_UVL D VpoBeHb 3alUThl MO HU3KOMY HanpaxeHuio (under voltage limit), BonbT.
22 |GENDC/GEN1/POLL_ENABLE L PaspeweHne onpoca COM nopta, 9/1=0FF/ON.
23 |GENDC/GEN1/POLL_RATE D YacToTa onpoca COM mopra (onpocoB B cekyHay), lepu.
24 |GENDC/GEN1/RAMP_A+V L:2 1)CocTosHne nepexomsa no Toky (ramping ampers), ©/1=0FF/ON.
2)CocTosHne nepexopfa Mo HanpsxeHwio (ramping volts), ©/1=0FF/ON.
25 |GENDC/GEN1/RATE_A+V D:2 1)PacuyeTHas cKOpOCTb nepexopa no Toky, Amnep/cek.
2)PacueTHas CKOpPOCTb nepexoga no HanpsxeHuw, BonbT/cek.

MpuMeyaHus :
1. DonycTumbie Tuneol cepeuca: L/I/D/C=Long/Integer/Double/Char. Tumb Long n Integer - CUHOHUMbI.
2. Mpy Hannuum B cepBUCE HECKONbKMX MapamMeTpoB ucnonbisyerca dopmaT Bmaa L:2;D:3 (2xLong m 3xDouble).
3. B Tabnmue ykazaH cnucok napameTpoB nnsa opaHon nopacucTembl GENDC/GEN1. [na Apyrux moaACUCTEM TOTO Xe
Tnna (Hanpumep, GENDC/GEN2, c 3ameHonm GEN1 Ha GEN2) cnucok cepBuMCOB aHallOTUYEH.




	Введение
	1 История и примеры использования DIM
	2 Принципы функционирования DIM
	2.1 Основы DIM: сервисы, серверы, клиенты
	2.2 Сервер имен DNS
	2.3 Асинхронный режим DIM
	2.4 Доступность и инструменты
	2.4.1 Утилита DID
	2.4.2 Утилита DIMTREE
	2.4.3 Утилита DIMSTAT

	2.5 Соглашения по наименованию
	2.6 Соглашения по описанию типов
	2.7 Сетевая адресация DIM
	2.8 Потоковая модель DIM
	2.9 Временные параметры DIM
	2.10 Производительность DIM
	2.11 Множественная конфигурация DIM
	2.12 Заметки и Примечания
	2.13 Недостатки DIM
	2.14 Некоторые рекомендации по проектированию

	3 Практические вопросы использования DIM
	3.1 Необходимые файлы времени исполнения
	3.2 Переменные окружения
	3.3 Используемые DIM порты TCP/IP
	3.4 Сетевые службы DIM
	3.5 Сетевой мост DIM Bridge

	4 Программный интерфейс DIM API
	4.1 Обзор состава библиотек DIM
	4.2 Обзор программного интерфейса DIM API
	4.3 Структура типичного DIM сервера
	4.4 Структура типичного DIM клиента
	4.5 Библиотеки классов для DIM
	4.6 Пользовательские процедуры (callback)

	Заключение
	Список использованных источников
	Приложение 1. Состав архива DIM.
	Приложение 2. Модуль _DIM.PAS.
	Приложение 3. Программа SERVER.DPR.
	Приложение 4. Программа CLIENT.DPR.
	Приложение 5. Скрипт DEMO.BAT.
	Приложение 6. Скрипт DIMPORTS.CMD.
	Приложение 7. Шаблон спецификации DIM сервера.

