218

Cnncok Ucnosib3oBaHHbIX UICTOYHNKOB:

1. 3apunosa I'.P., borgaHoBsa FO.A., KataeB B.A. AKTya/lbHble MOgenu
CUCTEM MOAAEPXKKN NPUHATUA peLleHnid B NpakTuKe Bpada-xupypra // MexgyHa-
POAHbIN Hay4HO-MCCNnefoBaTeIbCKMiA XypHan. 2016. Ne 11 (53). C.137-142.

2. KobpuHckuin b.A. MeanumHckas nHpopmatuka: yyebHuk / b.A. Ko-
6puHCKniA, T.B.3apybuHa - M.: Akagemus, 2009. 192 c.

3. KyapuHa B.I'. CoBpemeHHbIA YpOBEHb MHHOBALMOHHOIO Pa3BUTUSA
nocnegmnioMHON0 MeAuLMHCKOro obpasoBaHnA 1 ero nepcnektusbl / KygpuHa
B.I'., AHapeesa T.B., Canpanvesa [.0. // O6LlecTBEHHOe 340P0BbE M 3[paBo-
oxpaHeHue. 2014. Ne3. C.50-54.

4, NnHpgeH6pateH A.A. dopmanmsaumsa KIMHNYECKOrO MbILWIEHUSA Kak
OAWH U3 NyTeil NOBbILWEHMS KayecTBa MeAMUMHCKON nomowwm / JinHaeH6pateH
A.A., KoToHckunin U.H. // BecTHuK Poc3gpaBHagzopa. 2016. Ne2. C.42-45.

S. CnnuapuH A.A. T1pobnematrka 1cnonb3oBaHNA 061a4HbIX TEXHOMO-
rMin B cucteMax NpuHAaTuUa pewenunin / ALA. Cnuusapui, O.3. Ennsapos, B.J1. byp-
KOBCKuIA // T1pyknagHas Matemartuka, MexaHnKa 1 npoLecch yrnpasneHus. MNepmb:
n3p-so NMHUMNMY, 2014. C. 150.

6. TaBpoBCckuin B.M. 3ayeM UM Kak aBTOMaTu3MpoBaTb J/ie4ebHO-
AnarHoCTUYecKuii npouecc. Boinyck 329. 2013. URL.:
http://vmtavr3.narod.ru/vyp329.htm (gaTta o6patieHns: 01.05.2020).

NnbnHckaa EneHa BnagnmmnpoBHa,

AOLEHT Kaeapbl NpUKnagHoi NHPOPMaTMKM U MHDOPMAaLMOHHbLIX TEXHOSIOM A,
VIHCTUTYT MHXeHEPHbIX 1 LMPPOBbLIX TexHoornin HAY «benl"yY»,

K.3.H.; (benropog, Poccus)

KypbaHoB AHapein Onerosuy,

CTYAeHT KageApbl NPUKNAAHON MH(OPMATUKN Y MHPOPMALMOHHBLIX TEXHONOT I,
Hanpas/fieHne NoAroToBKY «br3Hec-nHGopmaTmKa,

VHCTUTYT MHXEHEPHBIX 1 LMPPOBbLIX TeXHoornin HAY «benl"yY»;

(benropopg, Poccus)

TEXHONOI A NMPOBEAEHUA MUUT PALIUN OAHHBIX B SAP
ERP 3 BHELLUHNX NH®POPMALMOHHbBLIX CNCTEM

HenpepbiBHOE pa3BuUTUE MHPOPMALMOHHbLIX CUCTEM, YBENNYEHME MPON3BO-
ANTENBHOCTU CUCTEM Mepefayn AaHHbIX W NOSB/IEHNE HOBbIX BO3MOXXHOCTEN WH-
TerpaumMm KOMMbIOTEPHON TEXHMKM C Pa3/IMyHbIM 000pPYA0BAHWEM BbIHYXXAAOT
NpeanpuAaTUS OCYLLECTBNSATL Mepexod C OAHOM MHMOPMAaUMOHHOW CUCTEMbI Ha
OPYTY0 - KakK npasuno, 60/1ee HOBYHO U COBEPLLEHHYHD. DTa CUTYyaUus B PaBHOM
CTEMEHN OTHOCUTCA K pbIHKY ERP cuctem, nugupyrowune nosvumm Ha KOTOPOM
3aHmaeT SAP ERP [2]. B npoekTtax nepexoja Ha MH(POPMaLMOHHYHO CUCTEMY
SAP ERP 0C06eHHO BaXXHbIM SIBMSAETCA 3Tan MUrpaummn AaHHbIX U3 3KCMayaTupy-
emMOoin NH(POPMALMOHHOW CUCTEMbI BO BHELPAEMYIO.
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I'Io,q MVIFpaLI,I/Ieﬁ JaHHbIX MOHUMAKOT MNpouecc nepefavdn AaHHbIX MeXay
pasMMYHbIMW I/IHd)OpMaLI,I/IOHHbIMI/I cncreMamm 1M nogcuctemMamMn passiMyHoro
TUNa OAHON NH(MOPMALMOHHOW cUCTeMbI [3, €. 2]. Murpaums gaHHbIX 4acTo AB/s-
eTCA COCTaBNAIOLLENA NPOeKTa MO BHEAPEHW0 WMHMOPMAaLMOHHOW cucTembl. Ha
JaHHOM 3Talne 3apoXKAaeTCqd MEXaHU3M, I'I03BOJ'IFII-OLLI,I/II7I dBTOMAaTUYECKN MEePEHO-
CUTb OCHOBHbIE CNPaBOYHUKM U Pa3IMYHYO0 UH(OPMaLMIO B HOBYHO MH(hOpMaLm-
OHHYIO CMUCTEMY, NPU MOMOLLN KOTOPOro 3aTteémM OCYLUECTBAAETCA MUTPalna OaH-
HbIX [4, . 97].

CraHgapTHas (yHKUMOHanbHOCTL SAP ERP BKtOYaeT B cebs MOLLHOe CPefCcTBO NpoBe-
[EHNS MUTpaLMmn JaHHbIX - 3TO CUCTeMa MNepeHoca AaHHbIX U3 UCTOpUYeckux cuctem (Legacy
system migration workbench, cokpaweHHo LSMW). 3T0 cpefcTBO, NpefHa3Ha4YeHHoe 411 MU-
rpaummn JaHHbIX U3 MHPOPMaLMOHHON CUCTEMBI, He OTHOCSALLIECSA K CEMENCTBY NpoayKToB SAP,
B SAP ERP.

OcHOBHble (yHKLUN LSMW:

— MMMOPT YCTapeBLUMX AaHHbIX U3 3M1IEKTPOHHBIX Tabnuy, MK nv gainos;

— npeobpa3oBaHMe AaHHbIX U3 UCXOLHOro (opmata B (hopmaT LeneBol CUCTEMbI

(SAP ERP);

— COXpaHeHue JaHHbIX B 6a3y gaHHbIX SAP ERP ¢ ncnosib3oBaHneM cTaHAapPTHbIX
NHTepencos.

JTanbl NPOBEAEHNSA MUTPaLUN faHHbIX C UCNo/b3oBaHWeM LSMW:

1. Bbi6op pexxvma Murpauu.

2. Co3sfaHune CTPYKTYpbl AaHHbIX, COBMafatoLLei CO CTPYKTYPOM AaHHbIX CUCTEMbI-
MCTOYHWKA, B COOTBETCTBMM C KOTOPOM faHHble 6yayT noctynatb B SAP ERP.

3. YCTaHOB/IEHVE CBA3EM MeX[Jy CO3[4aHHOW Ha Lare 2 CTPYKTYpPOM CUCTEMbI-
MCTOYHWNKA U CTPYKTYPOW LIeNIeBON CUCTEMBI.

4. Co3sfaHue npasunn npeobpas3oBaHUs faHHbIX U3 UCXOAHOr0O (hopmMaTta B Lien1eBOK
(hopmar.

o. BbIrpy3ka faHHbIX U3 CUCTEMbI-UCTOYHMKA B (haiin 1 3arpyska taitna 8 LSMW.

LSMW no3BonseT 3arpyatb UCXOAHble [aHHble Kak B TEKCTOBbIX (hailnax, Tak u 6uHapHbIX. B
4aCTHOCTW, NOALEPXMBAKOTCA (hopmaTsl: .txt, .csv, .xls, .xIsx. Hanbonee nonynspHbiM opma-
TOM fBnseTca .XIsx.

6. KoHBepTauusa n Bepumnkaums LaHHbIX COrnacHO npaswiaM npeobpasoBaHus.
OwnbKn, 06HapyXXeHHble B MpoLecce BepuuMKauMn [aHHbIX, 0TOGpaxalTcs B MHTepdelice
LSMW, npu 3TOM JOCTYMNHA (YHKLUUA PefaKTMPOBaHWA JaHHBIX C Lie/bH0 YCTPaHEeHNS OLWNGOOK.

1. CoxpaHeHue faHHbIX B 6a3e AaHHbIX SAP ERP. ®yHKUMA fLOCTYMNHA TOMLKO ANA
[aHHbIX, KOTOpPbIE YCMELLIHO NPOLLIN BEpUDUKaLUIO.

PaccMoTpyM pexxumMbl MUrpauun, npuMmeHaemble LSMW:

1. Mpsimoin BBOA [1, c. 446]. Mpy BbIGOpe 3TOro pexkuMa paboTbl faHHbIE BHOCATCA
HenocpeLCTBEHHO B TabmLbl 6a3bl fJaHHbIX SAP, 6e3 ucrnonb3oBaHus nHTepgeica. Bepuguka-
LMS JaHHbIX OCYLLECTB/AIOTCA BHYTPU BXOAHOIO (haiina, 1 B Cny4ae, eCin oLWNBOoK He 06Hapy-
XeHo, AaHHble nepeHocaTca B SAP ERP. HepgoctaTkoM MeTofa ABNSETCA HEBO3MOXHOCTL OT-
CMefnTb BCE TUMbl BO3HMKAKOLMX OLIMOOK, MOCKO/bKY (PYHKLUMOHA/bHbIE MOLYWU MPSAMOro
BBOAA paboTaloT HernocpeLCTBEHHO C oneparopaMu open-SQL, B TO Bpems Kak, Hanpumep, npu
MCNOMb30BaHNM PEXMMa MakeTHOro BBOAA MPOWCXOAMT LOMOMHUTENbHAA NPOBepKa BBOAVMbIX
[aHHbIX Ha CTOPOHE UCMO/b3YHOLWMXCA nporpaMM. B cBA3W € 3TUM [aHHbLIA METOZ MUrpauum
CUMTaETCA YCTapeBLUUM 1 PeLKO MPUYMEHSETCH.

2. Wcnonb3oBaHue IDoc [1, ¢. 534]. IDoc npeacTasnsieT coboit gopmat, paspabo-
TaHHbIA KOMNaHuel SAP, KOTOpbI NpefHasHayeH 419 0OMeHa AaHHbIMU MeXAy CucTeMamu
cemeiicTBa SAP, HO TaKXXe MOXET MCNO/b30BaTLCA A4J19 MUTPALMKN AaHHBIX U3 CUCTEM, He CBS-
3aHHbIX € npogyktamu SAP. IDoc cofiepXUT AaHHble 06 06beKTax CUCTEMbI-UCTOUYHMKA, KOTO-
pble cnefyeT co3fatb B SAP. [laHHbIN pexxum paboTbl NpumeHseT TexHonorno Application Link
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Enabling (ALE), npefHa3HauyeHHOM 418 CO3A4aHMs M 3anycKa pacnpefeneHHbIX MPUIoXeHWIA.
ALE BK/toYaeT B ce6s MeTofpl, CTPYKTYPbI U N0Jb30BaTe/IbCKNE HACTPOMKIN, HEOOX0AUMbIE ANs
obMeHa faHHbIMK Ha ocHoBe IDoc.

TexHuuecku IDoc - 3TO rpynna cerMeHToB. Kax bl CErMeHT - 3T rpynna nonei. Cer-
MEHTbI UMEHOT CXOACTBO CO CTPYKTYPOW. IDOC MMEET CrieflytoLLyto CTPYKTYpY:

— KOHTPO/IbHbIE 3anucy. COAEpPXUT pasfinyHyo MHpopmaumio 06 oTrpasuTene un
rofiyyarerne;

— 3anuncn faHHbIX. COLepXUT JaHHbIe, MOA/eXalLle NepPeHoCy B LIENEBYHO CUCTE-
My,

— 3anucy 0 cocTosHUN. CoaepXXUT MHPOpMaLMIO 06 3MeHeHUN cocTosHNA IDoc,
KOTOpPbIE NPOUCXOAAT MOC/e MPOXOXAEHNA 06paboTKuU.

B atom pexxnme pa60TbI JaHHble N3 CUCTEMbI-UCTOYHNKaA HE 00513aTe/IbHO
AOMKHbI noctynaTtb B SAP ERP B hopmate 1DoC - MOXET UCNONb30BaTLCA 060N
Apyrov n3 nopgepxusaemblx LSMW ¢opmaToB. OfiHaKo, MMMOPTUPOBaHHbIE Y3
BHELLUHel CUCTEMbI JaHHble B /I060M cnyyae OyayT npeobpasoBaHbl U MOMELLEHbI
B AOKYMeHT thopmarta IDoc, n ganbHerwas obpaboTka, Beputmkaums n npeobpa-
30BaHMWe AaHHbIX OyayT OCYLECTBNATLCA BHYTPW 4OKYMeHTOB IDoc. Ecnv BO Bpe-
MA Bepl/lcbl/lKaLl,l/II/I JaHHbIX BO3HNKN OLUNGKMN, NONb30BaTeNlb MOXET NcnpaBnTb NUX
B UHTeperice LSMW. Tocne 4ero M3MeHeHUs COXpaHsATCcs B JOKYMeHT IDoc, u
HauYHeTCS HOBbIN LMK ero 06paboTKW. pu 3TOM B JOKYMEHTe COXPaHATCS CBefe-
HUA O NPOBEAEHHbLIX NSMEHEHUAX.

[JaHHbI pexxum paboTbl ABNSeTCA 60/1ee HOBbIM WU COBEPLUEHHBIM, YeM MPeabIAyLLMiA 1
BK/IOYAET B cebsi 60/ee COBEPLUEHHbIE METOAbI BEPUPMNKALMN AaHHbIX, YeM NPeablayLIniA, YTO
MO3BONSIET OTC/IEANTL GO/bLLEE KOMMYECTBO OLLMOOK. TaKKe NpenmyLLecTBOM MeTOAA AB/AETCA
BO3MOXXHOCTb 06MeHa JaHHbIMN MEX/Y CMCTEMaMU, OCHOBaHHbIX Ha 06bIX niaTopmax.

3. Ncnonb3osaHne BAPI ¢yHKumin [1, ¢. 567]. [daHHbIi pexmum paboTbl ABNAETCS
3BOJIIOLMEN NpefpblayLllero Metofa. TeXHUYECKU NPoLecc MUrpaummn AaHHbIX B 3TOM pexume
paboTbl LSMW Huyem He OT/IM4aeTcsa OT MeTOAa, PaCCMOTPEHHOrO B MpeblayLeM MyHKTe.
O6paboTKa NCXOAHbIX LAHHbIX N UX COXpaHeHMne B 6a3y AaHHbIX SAP oCyLlecTBAgeTCs Npw no-
moLwm opmara IDoc. Mpouecc murpayMn B AaHHOM Ciyyae MPOXOAUT Te XKe 3Tarbl, YTO U B
peXX1MMe, pacCMOTPEHHOM B MpefblayLleM NMyHKTe. HenocpeacTBeHHO npeobpasoBaHve, Bepu-
(hMKaumst AaHHbIX 1 CO3AaHMe 0OBEKTOB OCYLLECTBASAKOTCA Npy nomowm BAPI dyHKuniA - cne-
UManbHbIX (YHKUMOHaNbHbIX MOLYNEN, CO34aHHbIX B COOTBETCTBUM C MeTogonoruer OOI.
"naBHOM 0COBEHHOCTLIO TaKMX (DYHKLWIA ABNSETCA TO, YTO UX MOTYT BbI3bIBATb M UCMO/Ib30BATb
BHELLHWeE cuCTeMbl. OTINUYNTENIbHOW 0COOEHHOCTBIO JAHHOTO peXKnMMa paboThbl OT MpeablayLLEro
3aK/KoyaeTcs B TOM, 4To BAPI thyHKUMM MHTerpmpoBaHbl ¢ ALE, 1 noagep>XuBatoT MexaHu3m
nepesfayun coobLLEHWI B CUCTEMY-UCTOYHUK. Biarogaps aToMy cCTeMa-UCTOYHUK MOXET Mony-
YnTb COOOLLEHME O CTaTyce mMurpauumn npu nomowm BAPI - B criyyae, ecnv OHa JOCTYMHa BO
BpeMs NPOBefeHNS MUTpaLnn JaHHbIX.

4, Mpoueaypa naketHoro seoga [1, c. 483]. CywHOCTb AaHHOI0O pexuma paboTbl
3aK/H0YaeTCs B TOM, YTO MUTpaLms JaHHbIX OCYLLECTB/AETCA NyTeM MMUTALMK PaboTbl MOJb30-
BaTens Co CTaHZapTHOW nporpamMMon co3faHus 06bekToB. lMepes HavyaioM MUrpauun LaHHbIX
M0/b30BATE/O HEOOXOAMMO CO3L4aThb HY)XXHbI 0OBEKT MUrpauuy Bpy4YHyHo, npu aTom LSMW
OyfeT 3anvcblBaTb MHOPMALMIO O LeNCTBUAX NOMb30BaTens B npowecce paboTbl C Nporpam-
MOiA. B yacTHocTK, LSMW 3anuweT cnefyoLlyro MHhopmauuio 0 AeiCTBUAX NOIb30BaTeNs:

— HOMep BbI3BAHHOIO 3KPaHa;

— BblOpaHHble Nosib3oBaTeneM (yHKUMW. KaxXaon KHOMKe nHTepeica nporpaMmmbl
MPUCBOEH YHUKa/IbHbIN Kof. CucTeMa 3anOMUHaET ero;

— Ha3BaHWs Monel, B KOTOPbIE M0/b30BaTe/lb BBOAUT AaHHbIE;
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— BBOAVMbIE aHHble B NONS;
— MOSI0XKEHNe Kypcopa.
Brnocnegctenm LSMW 6yieT MHOTOKPATHO BbI3blBaTb HY)XXHYHO nMporpaMMy v UMUTUPO-

BaTb PaboTy MoNb30BaTesIs C Heil 40 TeX Mop, NOKa MUrpauus LaHHbIX He OyeT OKOHYeHa.
[OCTOMHCTBOM [aHHOro pexunmMa paboTbl ABMSAETCA TO, YTO OH COAEPXKUT Hambosbluee

KO/IMYeCTBO METOAO0B BepuiMKaLmum LaHHbIX. HeJOCTaTKOM >Xe peXxunmMa SBNSeTCH ero HusKas

NPOV3BOAUTENLHOCT.

MpenmyLLecTBa U HeLOCTATKN PaCCMOTPEHHbIX PeXNMoB paboTbl LSMW npefcTas/ieHb!
B Tabnmue 1.

Tabnumua 1. [JoCTOMHCTBA N HeLOCTAaTKN PEXXMMOB MUTpaLnmK AaHHbIX

Pexxum JocTonHCcTBa HepocTaTkum
Mpsamoii BBOA Bo3MoOXHOCTb  nepesanycka | HEBO3MOXXHOCTbL  OTCNeAuTb
npougecca MUrpawmnmn BCE  TWUMbl  BO3HUKAKOLLNX
OLUINGOK

Vicnonb3oBaHue IDocC Bo3MoXHOCTb 06MeHa pfaH- | HeBO3MOXHOCTb nepegayu

HbIMW MEXAaYy CUCTEMaMu, OC-
HOBaHHbIX Ha NObIX nar-

cTaTyca MUrpauumn B CUCTEMY-
NCTOYHMK

(hopmax

Mcnonb3osaHne BAPI Bo3MOXXHOCTb 06OMeHa AaH-
HbIMW MeXAy cucTemamu, oc-

HOBaHHbIX Ha NObIX nar-

(hopmax; nepefava Ccratyca
MUTpaLmm B cuctemy-
NCTOYHMK
Mpoueaypa NakeTHOro BBoga | Hanuume  fononHuTeNbHOR | HU3Kas Npon3BOAUTENBHOCTb

MPOBEPKN NCXOAHbIX AaHHbLIX

Takunm 06pa3om, Hambosnee 3h(heKTUBHbLIM CPELCTBOM MPOBEAEHUA MUTPALLN SAHHBIX U3
PacCMOTPEHHbIX ABMSETCH MCMNOMb3oBaHWe (yHKUMiA BAPI. Tem He MeHee, LSMW He MoXeT
YUMTbIBaTb BCE OCOOEHHOCTU MOAENeN AaHHbIX CUCTEMbI-UCTOUHMKA U SAP ERP. MoXeT BO3-
HUKHYTb CUTYyaLus, Npu KOTOPOW 0LHOMY O06BLEKTY CUCTEMbI-UCTOYHMKA, B 3aBUCUMOCTY OT ero
aTpuOYTMBHOrO COCTaBa, MOXET COOTBETCTBOBATb OAHO W/IM HECKO/IbKO 06bekToB SAP ERP.
B0O3MOXHbIM peLleHneM B AaHHOM C/y4dae 6yAeT 0TKas OT mcnosb3oBaHus LSMW u nposege-
HVie MUTpaLmn AaHHbIX NMPU NOMOLLY COOGCTBEHHOMO MPOrpamMMHOro CpPefcTBsa, paspaboTaHHOro
Ha cTopoHe SAP ERP.

CnuncoK ncnosb3oBaHHbIX UICTOYHMKOB

1. Markandeya S. Pro SAP Scripts, Smartforms and Data Migration. Heto-[enu:
Apress, 2017. 620 c.

2. Top 10 ERP software vendors, Market Size and Market Forecast 2018-2023 //
APPS Run The World: ceTeBoin xypH. 2019 URL.: https://www.appsruntheworld.com/top-10-
erp-software-vendors-and-market-forecast/

3. Warmuth, B. Dufrasne, J. Appel, W. Bauer, S. Douglass, P. Klee, M. Pura, M.
Wells, B. Wesselbaum. Data Migration to IBM Disk Storage // IBM Corp: ceTeBoi xypH. 2015.
URL: http://www.redbooks.ibm.com/redbooks/pdfs/sg248257.pdf

4, 3apameHckux, E. . MHpopmaLMOHHbIE CUCTEMbI: YNPaBieHWe XXU3HEHHbIM LNK-
NIOM: Y4ebHVK 1 NPaKTUKyM 4S8 CpefHero npoeccnoHasbHoro obpasosaHus. M.: 3gaTens-
cTtBo HOpaiit, 2019. 431 c.



https://www.appsruntheworld.com/top-10-erp-software-vendors-and-market-forecast/
https://www.appsruntheworld.com/top-10-erp-software-vendors-and-market-forecast/
http://www.redbooks.ibm.com/redbooks/pdfs/sg248257.pdf

