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E. I1. Bnacenxo, 1. U. Bnaceuko
OOO «Hedgrerasreopuamka»

OCOBEHHOCTHU NMOCTPOEHUA NMPOrPAMMHOW CPE[bI
ANA CKBAXXUHHbLIX ABTOHOMHbIX NMPUBOPOB

OnucaHs! Tpe6oBaHNs 1 NPUHLMMLI MOCTPOEHNS NPOrPaMMHON Cpezbl, 0BCYKNBat0-
Lielt CKBaXMHHbIE aBTOHOMHBIE NPUBOPLI PasHOl apXUTEKTYPhI, NPeaHasHaYeHHoM
ANsl VIHXEHEePOoB, ONepaTopoB KapoTaxa, METPOSIONOB U a[AMUHNCTPATOPOB.

KntoueBoie cnoBa: kapomaxc, aBmoromubie npubopsi, npozpammuas cpeda, npo-
e2pammHeild MoOy e,

BeepeHue

ABTOHOMHEIE PUOOPEI (Memory tools) HaYaNu MUPOKO NPUMEHATHCS
B CBSI3U C MAcCCOBBIM OypeHHEM T'OPHU3OHTANBHLIX U CHIBHOHAKIOHHBIX
CKBaXKHUH.

IlepBpiMn reopusnyeckMMu KOMIUIEKCAMH TAaKOro poxa 6buin AMK
«Topusonr» paspaborku [TAO HIIIT «BHUUTUCY co ceoum Iporpam-
MHBIM oOecnedenrem [9] u AMAK «OBb» coBmecTHOI paspaGorku 3A0
HIIK «I'eoanexTponuka cepsucy», OAO HITL] «TBepbreodusuka» n HIIII
I'A «JIyu» [12] ¢ mporpammoit LOGHNEW. O6a nporpaMMHbIX NPOIYKTa
ObLIH pa3paboTaHbl IO KOHKPETHYO alnaparypy, GyHKIIHOHHPOBAIH Ha
6aze MS DOS u BHINOIHSIN HONHBIN UK KapOTaxKa.

B nanpHeiiieM KOAMYECTBO HOBBIX ABTOHOMHBIX NPUGOPOB YBEIHYU-
Banocs [3, 10, 14, 16, 17], apxurekTypa npubopoB MEHsIACh, HO OCTABa-
JIMCH TAKXe IPUOOPBI CTAPOH KOHCTPYKIMHU, TIO3TOMY M BO3ZHUKIIA 3a/1a4a
CO3/aHus MporpaMMHOi# cpeasl Ha 6ase OC Windows ams nopnepxku
aBTOHOMHBIX IIPHOOPOB € Pa3HOOOPa3HOM BHYTPEHHEN apXUTEKTYPOR s
Pa3HbIX CIICHHANTUCTOB: HHXCHEPOB-Pa3paboTYHKOB, METPOJIOTOB, ONIEPATO-
POB KapoTaxa, SKCILIyaTallHOHHBIX HHXXEHEPOB, aAMUHUCTPATOPOB CPE/IbL.
ITepBo¥ moxoxe# paspaboTkoit 66L1 IporpamMHbIii maker GEOWISE OAO
HIIIT «"EPC» [15], HO B HeM naJIsl MOOKIIIOYEHUS KaXXJ0T0 HOBOTO aBTO-
HOMHOT0 npubopa Tpe6oBaIoch NPOrpaMMHUPOBAHUE HOBOR JHHAMMUYE CKOM
6ubnnorexu DLL, npeqHa3HaueHHOI TONBKO IS IPOBELEHMS KapOTaXXKHBIX
ucciaeoBanui. B cBs3u ¢ 9THM Gblia BIIOIHEHA HACTOSINASL pabora.

TpeboBaHus k nporpammHON cpefne

Bkparue 0603HauuM pasnuyus aBTOHOMHOTO M KaGeJIbHOTO CKBa-
XKHUHHOTO npubopa. ABTOHOMHBIH npu6op (AIl) 1OMOTHHUTENBHO HMeET
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B CBOEM COCTAaBE aBTOHOMHOE ITHTaHHe (aKKyMYIISATOP) H SHEPrOHE3aBH-
cumyro namats (FLASH) ¢ wacamu peanrbHOT0 BpeMEHH, 4TO IO3BOJISET
BECTH PETHCTPALMIO B CTBOJE CKBAXXHHBI UTUTEIBHOE BpEMs, HE HMes
CBA3M C NOBEPXHOCTBIO. B CBsA3M ¢ OONBIION ammapaTypHOM CIIOXKHOC-
T aBTOHOMHBIN IpUOOp uMeeT 0osiee BBICOKYIO CTOMMOCTD U JOJDKEH
9KCILIYyaTHPOBATHCS [UIMTENIBHBINA CpOK. VI3 3T0i cienubuky 1 BHITEKAIOT
0coOble TpeOOBaHHS K IPOrPaMMHOMY O0ECIIEYEHUIO:

— HaJeXHbI 0OMEH KOMIIBIOTEpA C MPHUOOPOM BO BPEMS CEAHCOB
CBSI3M;

— TIIaTeabHEHIas IpoBeEpKa MpUbOpa U ero y3jaoB mepel CIIyCKOM B
CKBaXXUHY;

— HacTpoiika Mpubopa Ha KOHKPETHBIH BUIl KapOTaXKa;

— NPHBA3KA JaHHBIX PETMCTPALUHU K TIyOHHE, MOMYyYeHHON pasHBIMU
crocobamu;

— BO3MOXXHOCTB 3 ()EKTUBHOIO OIEpaTHBHOrO pa3zbopa HeymaayHOoro
KapoTaxa,

— BO3MOXHOCTH PAaCIIHPEHHS NapKa CKBOXXUHHBIX MPpUOOpOB 6e3 u3-
MEHEHHS IPOrPaMMHOI0 KOJa.

ITomumoO 0co6BIX TpeOOBaHMH, K IPOrpaMMHOMN cpeje OblIH cHopmMy-
nUpoBaHbl obuue Tpeboanus [13]:

— HaJIMYue MHXXEHEPHOIO CepBHCa NPH pa3paboTKe W 3KCIUIyaTalluH
CKBAXMHHOM amlIaparypsr;

— HaJuyue B COCTaBE CPEAbl METPOJIOTHYECKUX MIPOrPaMM;

— (popMupoBaHue cOOPOK aBTOHOMHBIX PHUOOPOB;

— 00CIy>XUBaHHE Ha3eMHOTO MyOHHOMEDA;

— (hopMHpOBaHUE BEIXOJHBIX KAPOTAXKHBIX (ailiioB, MPUBA3aHHBIX KaK
KO BPEMEHH, TaK U K IIIyOHHE;

— aBTOMaTH4eckoe GOpMHUpPOBaHUE OTYETOB 110 paboTe;

— MHOTOSI3bIYHBIA MTOJIE30BATEIbCKUN HHTEPEHC;

— dyHKHoHHpOBaHHe B pasHbix Bepcusx OC Windows.

MpuHUMNbBI NOCTPOEHUA NMPOrpamMMHON cpepbl

JIns peamu3anyy BEIICH3IOKEHHBIX TPeOOBaHUN ObUIM BHIPAGOTAHBI
CleAyrOUMe IPUHIUITEI CO3IaHUs TPOTPAMMHOM CpeIbl:

1. ABTOMaTH4€CKOE BBIIIOJIHEHHE STAITHBIX allTOPUTMOB IIPH paboTe Ha
GypoOBOii C BOBMOXXHBIM BMEIIATEIHCTBOM [IEPCOHAIIA TOJIBKO IIPH HELITAT-
HBIX CHTYalHMsX, YTO NMPAKTHIECKH UCKIIIOYAET YEJOBEUECKUH (aKkTop B
HanOonee BaXXKHOM 3Tare — MOATOTOBKE IPUOOPOB K KapOTaXKYy.
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2. TlocTpoenue NporpaMMHON Cpeasl Ha 6a3e MI0CCApHEB U BHENIHUX
ONHMCaHUH NPUGOPOB, YTO MO3BOJIAET ONEPATHBHO PACLIUPSTH APK 06CITy-
XHBACMBIX IPUOOPOB U OOHOBIATE MONB30BATEIBCKUN UHTEPDENC.

3. Beigenenue naunbix «Bpems—Imy6una» B otaensHbii daiin Gpopmara
LAS [15], npuuem naHHbIe BpeMeHH (MHIUIMCEKYH/IBI C Hadajla CyTOK) U
[1yOMHBI (METPHI) IIUIIYTCS C IEPEMEHHBIM HIATOM, YTO AA€T BO3MOXKHOCTD
HCIIOJIb30BaTh INTyOHHY U3 Pa3HBIX HCTOYHHUKOB /ISl IPUBS3KU CKBAKMHHBIX
JaHHBIX 110 NIYOWHE CKBaXXHHEI.

4. JIns upeHTUQUKALMH THIOB aBTOHOMHBIX CKBXMHHBIX MPHOOPOB
OBLIO BBENEHO HOBOE MOHATHE «IIPOTOKOI», KOTOPOE BKIIOYAET B cebs
TPU YPOBHS:

— HHDKHHH — JJs1 peaju3alliy MPOTOKoja o0OMeHa CO CKBa>XMHHBIM
npuOOPOM C IIPUMEHEHHEM KOHTPOJILHOM CyMMBI;

— CpellHMii — JIJIs peanu3aluyi Habopa KOMaH1, yIPaBIAoImuUX paboToit
aBTOHOMHOTO pubopa;

— BEPXHHH — ONMCHIBAIOIIMI OPraHU3alMI0 JaHHBIX PErUCTPALUH BO
FLASH.

Briaronaps BBosly 5TOro MoHATHS MOSIBUIACH BO3MOXHOCTE ONIEPATUBHO
MOAKIIOYaTh K Cpejie HOBBIM NMpubOp, €CIIU B CPEIE yKE Pealu30BaH €ro
«IIpOTOKOJI», TOCKOIBKY B 3TOM Clly4Yae JOCTATOYHO BBECTH OMHCAHHE
HOBOTO npubopa. Pazpaborka «IIpoTrokona» HOBOro TUIa 3aHUMaeT 2—3
HEJeTu.

5. st iHGOPMAMOHHOrO pasauyys ObLIO BBEAECHO HOHATHE «HH(OP-
MauuoHHBIH MoAynb» (MM), obcmyxuBaromuii anmaparypHbiii MOLYIb,
Ha3blBaeMbId 610koM c6opa mrdopmarnmu (BCU), KOTOpBIH BXOAUT B
cocTaB aBTOHOMHOTO nipubopa. UM umeeTr cBOM aipec U perucTpupyer
¢du3nuecKkre napaMmeTpel.

6. Jlis B3aMMONEHCTBUA NPUKIAJHBIX OPOrpaMM (MOHHUTOP CPEsI,
IpPOrpamMmel 00CITy)KUBaHHS MPUOOPOB) C aBTOHOMHBIM TIPHGOPOM H €ro
bnoxamu 6bu1 paspaboran 6a3oBeli Moayns (BM), conepxamuit HaGop
NporpaMMmHBIX Knaccos [13], pyHKIuOHUpYIOMMit B pexnmax:

— TECTUpPOBaHHUE npubopa;

— 6a3oBas kamuOpoBKa npubopa;

— IOArOTOBKA NMPHOOpa K KapoTaxy;

— 3aBEpIUCHHUE KapOTaXka M CYNTBIBAHHE JAaHHBIX PErHCTPALUH;

— npocmotp xonuu FLASH;

— (opmupoBaHue haiiyioB NEpBUUHON 06pabOTKH.
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Cxema 6a30Boro Momynis mpeacrasiena na puc. 1, roe Habop MM,
AFlash, ATime, AAkk, OtherCommand — nporpammusie 06bexTsl BCH,
0JI0KA MMaMATH, 9acoB, 0J0Ka MUTAaHUsI, TAKETa APYTUX KOMaH], COOTBETC-
tBeHHO. O0BeKkT OtherCommand OCyIIECTBIISIET pEATU3aLIUI0 CEPBUCHBIX
KOMaHJl, IIOCTYNAIONKUX OT MPHUKIATHOI MPOrpaMMBl.

Peanuzanus KoMas 1 IjIsl KOHKPETHOTO IPUOOpa IPOUCXOIUT C IIOMOILBIO
OIHOMMEHHEIX QYHKIUH cpenHero yposHs «IIpoTokonay, a oprauusanus
oOMeHa — ¢ IIOMOIIBIO HIKHETo ypoBHs «IIpoToxona» u 3akirodaeTcs B
(bopMHUpOBAaHMH KOMaH/IHOTO NTaKeTa C KOHTPOILHOM CyMMOH U TIepenayeit
€ro B puOOP C MOCTIEAYIONIM OXXHUAaHHEM OTBETA B TEYEHUE HEOOXOIH-
MOTO 175 KaXJI0i KoMaHIbl BpeMeHH. [Ipy HeCOBIaAeHUN KOHTPOIbHOM
CYMMBI B OTBETE Iepeaaya KOMaHAHOTO MAaKeTa IOBTOPSETCS HECKOIBKO
pa3. Konu4ecTBO MOBTOPOB 3aBUCHUT OT KOMaHJIbI M IIOCTYNAET CBEPXY
OT BBILIECTOAIIETO YPOBHsA. HampuMep, B CIOXKHBIX CUTyallMAX KOMaH[Ia
«YCTaHOBKAa BPEMEHM» BBIMTOJHsETCA OOUH pa3, a «Urenne FLASH» — 5
pa3. BoIBIIMHCTBO KOMaH] BHINOIHACTCA 3 pasa.

dusndecKuit 06MEH IMPOXOIUT Yepe3 OTACIbHbIC JUHAMHYECKHE 610-
muorexu (DLL) [11], koTopsie obpamartorcst k API-pynkusm oneparu-
OHHOM CHCTEMBI X B COCTaB 0a30BOT0 MOIYJS HE BXOHAT [7].

r MpuKnagHble NporpamMmbl

.

Ha6op UM AFlash ATime AAKk

YposeHb All Other

Command

| Habopb! komaH \ﬁ

————————————— e i

Peanu3auns npotokona ﬁ
06MeHa KombtoTep — Al Mpotokorbl 06MeHa
Peanu3aums obmeHa e emn -

HE3aBICIMO OT MPOTOKONA DLLGIM § [LELop] g OLLar |

Puc. 1. Ba3oBblil NPOrpamMMHbIi MOAYMb Anst 0GMeHa C aBTOHOMHbIM npuBopom (Al)
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7. [y npoToKONUpoBanyst paboThI OBLIT BBEEH TaK HA3BIBACMBIIL «4ep-
HBIA AIIMK», QUKCUpYIOIMUii nelicTBus oImeparopa, OTKIUKHU aIllapaTypsl
1 TEXHOJIOTUYECKHE 3Tanbl. COBMECTHO C pa3paboTYMKAMH alNaparyphl
OBLI OnpeeNieH CIeAyIOMUN CIIUCOK QHUIBTPOB 3aIOMUHAEMBIX B YEPHOM
SINTUKE COOBITHIA:

— BpEMs 3allHCH B «YEPHBIN SIITHK»);

— HCTOYHUK COOBITHS;

— Ha3BaHUE COOBITHSI,

— Ha3BaHHE 3Tana paboTkl;

— KJIacc COOBITHS;

— COIIyTCTBYIOIIUE JTaHHBIE 10 COOBITHIO.

ITomonusiemplit cricok coGbITHIN ONpeseeH B cBoeM INIOCCApUH.

«YepHBIH AMUK» B 3aKOAUPOBAHHOM BHIE aBTOMATHIECKH 3aIIOIHACTCS
B paboyeil TMPEKTOPUU KapOTaXka, YTO MO3BOJAET BECTH b GEeKTHBHY IO
Pa3bOpKy HeynayHEIX KapoTaxeil M (OPMHPOBATH OTUETHI IO paboTte Ha
OypoBOIi.

8. UHXeHEepHHIH cepBUC pasjelieH Ha paboty co cneuudpuuecKuMu
OI0KaMU aBTOHOMHBIX PHOGOPOB (akxymynsrop, FLASH, gacsl, kanan
CBs3H ¢ mprubopom, cepauc «HabGopHnas komanga») 1 peanusyeTcs B paMKax
MOHHUTOpa NPOTPaMMHOii cpenbl, a pabora ¢ BCU (macTpoiika MOJIyJeH u
METPOJIOTHUs) 00ECIEYNBAETCS CICIIHATBHBIMH NporpaMMaMHu-MOIYIAMHA
00ciyXUBaHNs TPUGOPOB.

9. OCHOBHO# KapOTaXXHBIH UK (TOATOTOBKA npubOpPOB K KapoTaxy,
CIMTBIBAHUC JAHHBIX PETHCTPAaluHu, popMupoBaHue GpaiiioB HepBUYHOMN
006paborku, GopMUpoBaHHE BHIXOMHBIX (ANIOB B dopmate LIS [11])
TIPOHMCXOAUT B paMKax MOHHUTOpa cpefbl. [lepBuuHas 06paboTKka HaHHBIX
[IPOM3BOAUTCSA B ImporpamMmax nakera LogPWIN [11].

10. B mporpaMmHyIo cpey Tarke BKIIOYeHa [porpaMMHas HOAJEPKKa
CHEMUATLHOTO NIyOuHOMEpa H 06paboTKa ero JaHHBIX [5 , 6]. Kpowme toro,
ObuTH pa3paboTaHbl KOHBEPTEPHI JAHHBIX «Bpemsa—Imybuna» u3 cucrem
AMK «I'opusonr» [10], «Topusontansy [1], cranmuu I'TH «Paszpes» [2],
LIS-daiinos. [ina Bocnpusitus gaunbx «Bpems—I, AyOMHA» U3 APYyrux
HCTOYHHUKOB ObLI pa3paboTaH yHHMBEPCAIbHBIIA KOHBEPTEP TEKCTOBBIX
JaHHBIX.

Peanusauyus nporpammHoii cpepgpbi

Ornucanuble BEIIIE MPHHUMIBI GBUTH Peaan30BaHbI B MIPOTPaMMHOi
cpene ServiceMS, KpaTkue BO3MOXHOCTH KOTOPO# M3IOKEHHI B [4].
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Ilonnoe onucaHue NporpaMMHOM Cpenbl U3I0XKEHO B TOKYMEHTAIMH I10
kommnekcy «Kackan-A» mpoussoactea OO0 «Hedrerasreopusuka» u B
HELP ServiceMS.

OcHOBHBIE KOMIIOHEHTHI U CBSI3M Pealnu30BaHHOI cpenbl MOKa3aHbl
Ha puc. 2.

[porpamMmbl
MepBIYHON
06paboTkL

MoHuTop
cpefbl

KoHsepTops!
«Bpems—nyouHa»)

Ananuzarop
YepHOTo
AllnKa

[porpammbl . :
06CRYXUBaHMS! basosbiit TpOrpamMbl
rny6uHomepa L 06CAYKVBAHYA
npnbopos

Puc. 2. Cxema nporpamMmmHoi cpefpbl

Pesynbrathbi

Paszpaborana nporpammuas cpega ServiceMS, koTopasi IpuMeEHSIETCS
B peanu3aliy IOJHOTO UKIAa KapoTaxka Ha OypMIBHBIX TpyOax; B Kapo-
Take BO BpeMs OypeHHUs, KOTAa HUCHOJIB3YIOTCS aBTOHOMHEBIEC MPHUOOPEL;
B KabenpHOM Kaporaxke ¢ 3anucbio Bo FLASH B 22 ¢upmax Poccunu,
benopyccuun, TypkMenucTana u BreTHama, a Takxe Opu pa3paboTke u
TECTHPOBAaHNHU KaK aBTOHOMHBIX IPHOOPOB, Tak M otAenbHbix BCU u ipu
0a30BOH M CKBRXHHHOH KalHOGPOBKE.

A TMHUHHCTpaTOpy MPOTPaMMHOMN CpPEIbI IIPEICTABIISETCS BO3MOXKHOCTh
MOAKJIIOYUTE HOBBIA pubop ¢ nMeromuMcest B cpene «IIpoTokomom», Ha-
CcTpouTh (PailIoByr0 KOHPUTYpaLUHIO CpeAsl, BBIOpATh sA3bIK HHTEpdElica
(pycckuil/aHrmuicKuii).
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