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AHHO”’NIL(M}L B kauectBe HCCH@,HyGMOﬁ TEXHOJIOTHH Oblia BI)I6paHa TCXHOJIOTHUA

HU3KOTEMIIepaTypHO coBMecTHO oOxuraemoit kepamuku (LTCC). B mpouiecce BHenpeHus

LTCC TexHonoruu OBLIM BBISIBICHBI HpO6H€MBI, CBJA3aHHBIC C B3aMMHBIM BJIIMSIHUECM

OOJIBIIIOr0 KOJWYECTBA [MapaMCTpOB Ha KaXJIOM O3TallC IIPOHU3BOACTBA Ha KadCCTBO

BBIITYCKaeMOU mpoayKuuu. JJis moBbIlIEHUsT KadyecTBa pou3BojcTBa CBY-KOMIIOHEHTOB

MpeNIOKEHAa METOIOJIOTUSI CTPYKTYpHO-1apameTpuueckoro onucanus (CIIO) texnomoruun

LTCC. Ha ocHoBe 3TOli Metomosoruu Obuta pa3paboTaHa 6a3a maHHeIX MS Access.

Texnonoruss Access HE ITO3BOJISIECT ACJIaTb MHOI'OIIOJB30BAaTCILCKUC, PACICACIICHHBIC

CUCTEMBI, IS PEIICHUS 3TOM MPOOJIEeMBbI TPEIaraeTcsl UCIOIb30BaTh CUCTEMY YIPABICHUS

6azamu nanueix (CYB/1) ADO.NET, koTopas paccMoTpeHa o JpoOHO B JaHHOH CTaThe.
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Abstract. Low temperature co-fired ceramic (LTCC) technology was chosen as the
technology under study. Currently, LTCC technology has been widely used in various fields
of electronics, especially for the production of microwave microcircuits of low and medium
integration. This technology provides an inexpensive solution for mass production of
electronic devices in telecommunications, medicine, automotive technology, military
technology and other industries. During the implementation of LTCC technology, problems

were identified related to the mutual influence of a large number of parameters at each stage
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of production on the quality of products. To improve the quality of the production of
microwave components, a methodology of structural-parametric description (STR) of the
LTCC technology is proposed. Based on this methodology, an MS Access database was
developed. Access technology does not allow making multi-user, distributed systems; to
solve this problem, it is proposed to use the database management system (DBMS)
ADO.NET. Before Microsoft released the .NET framework, one of the main data access
technologies used in applications was ADO (ActiveX Data Object). With the release of the
NET framework, ADO.NET became the successor to ADO. ADO.NET is a family of
technologies that enable developers of .NET applications to interact with data using standard
and structured approaches. ADO.NET manages both internal data (created in computer
memory and used inside the application) and external data outside the application — for
example, in a database or text files. Regardless of the data source, ADO.NET presents data
in application code in tabular form, as rows and columns. When interacting with external
data sources, ADO.NET can use disconnected data technology. With earlier technologies,
developers typically created a persistent database connection and used various record-
locking techniques to safely and correctly modify the data. With the advent of the Internet
era, the strategy of maintaining open connections for each of the many concurrent HTTP
requests to a web application has proven to be ineffective. For ADO.NET, the preferred
strategy is to open the connection before the database query and close it immediately after
the query is complete. The article discusses the structure of the ADO.NET framework of the
Microsoft Visual Studio system, its main parameters and features. The ADO.NET

architecture and parameters for establishing connections with external data sources are



Tpyast MAU. 2021.Beimyck Ne 120
Trudy MAL. 2021.1ssues no.120

presented. The process of creating a database in the ADO.NET DBMS for the production of
microwave components based on LTCC MS SQL Server is shown. ADO.NET manages
both internal data (created in computer memory and used inside the application) and external
data outside the application — for example, in a database or text files. Regardless of the data
source, ADO.NET presents data in application code in tabular form, as rows and columns.
The article discusses the structure of the ADO.NET framework of the Microsoft Visual
Studio system, its main parameters and features. The ADO.NET architecture and parameters
for establishing connections with external data sources are presented. The process of
creating a database in the ADO.NET DBMS for the production of microwave components
based on LTCC MS SQL Server is shown.

Keywords: ADO.NET technology, low temperature co-fired ceramics (LTCC), structural
and parametric description, database, MS SQL Server

For citation: Sudarenko D.A., Lyutov A.V. Development of a database management
system for a structural and parametric description of LTCC technology using ADO.NET.
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Beenenue
B Hacrosmee Bpemsi TexHonorus LTCC momyuuna mmpokoe TpPUMEHEHHE B
Pa3TUYHBIX 00JIACTAX DJIEKTPOHUKH, OcoOeHHO, it mpou3BojacTBa CBU-mukpocxem
HU3KOM U CpelHell CTeneHu UHTerpauuu. JlaHHas TEeXHOJOTHsl 00eCIeYMBaET HEAOPOroe

peuieHre B MAacCOBOM  IPOMU3BOJCTBE  AJIEKTPOHHBIX  YCTPOWCTB B 00JacTH
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TEJICKOMMYHHKAIINN, MEIUIIUHBI, aBTOMOOMILHOW TEXHUKH, BOCHHONW TEXHUKH W JPYTHX
obnacrteii mpombInuieHHOCTH [1].

B npornecce Beapenns LTCC TexHomOTMN OBUTH BBISIBICHBI CIIOKHOCTH, CBSI3aHHBIC
C BIHUAHHEM OOJBIIOTO KOJMYECTBA TApPaMETPOB, 3aBHUCSIIUX OT HCIHOIb3YEMBIX
KOMIIOHEHTOB, BPEMEHH HCIOJIb30BaHUS M HACTPOHKH OOOPYIAOBaHMS HA KaKIOM dTare
POM3BOJ/ICTBA HA KAYECTBO BBIMTYCKAEMOUN MPOIYKIIUH.

Jlnss moBbIIeHus1 KadecTBa npousBojacTBa CBY-KOMIIOHEHTOB MPEJIONREH METO
CIIO texnonoruu LTCC [2-6].

Ha ocHoBe 310i1 MeTo1010THMK ObLTa pa3paboraHa 6a3za manHeix MS Access [7-12].

Bl MS Access o0namaer psIoM HEJOCTATKOB: HE TIO3BOJISIET JIeJaTh
MHOTOIIOJIb30BAaTEIbCKUE CUCTEMBI, HECETEBAS.

Otu nipobnemsl peraet CYBJI ADO.NET, kotopas 6yner paccMoTpeHa moapoOoHO B
JTAaHHOM CTaTheE.

IMpennoxen npouecc cosmanus b/l B CYBJ ADO.NET mnpoumsoacrea CBY-

komnoHeHToB Ha ocHoBe LTCC Ha 6aze MS SQL Server.

CemeiictBo Texnosnoruiit ADO.NET
JHo Beimycka kommanueir Microsoft. NET-dpeiimBopka o0HOW H3 OCHOBHBIX
TEXHOJIOTMH J0CTyIa K JaHHBIM, UCIOJb3yeMON B mpuiioxkeHusx, 0buio ADO (ActiveX
Data Object). ITocne Beixona .NET-¢dpeitmBopka ADO.NET crana npeemuureir ADO [13-

20].
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ADO.NET — 5T0 ceMeiCTBO TEXHOJIOTHH, KOTOpBIE IMO3BOJIAIOT pa3paboTyukam
NET-npunoxenuii B3auMojeHCTBOBaThL C JaHHBIMHU, UCIOJB3YySl CTaHJIAPTHBIE U
CTPYKTYPUPOBAHHBIE TTOAXOIBI.

ADO.NET ocyiiecTBisieT ynpaBieHUe Kak BHYTPEHHUMU JaHHBIMU (CO3/TaHHBIMU B
NaMsITH KOMITbIOTEpAa U MCIOJIB3YIOIIUMUCS BHYTPU NPHUIIOKEHHUS), TaK W BHEIIHUMH,
HaAXOJIAIIUMUCS BHE IPUJIOKEHUS — HapUMep, B 0a3e JaHHBIX WJIK TEKCTOBBIX (aiiiax.

bubmuoreka ADO.Net mnonkioyaeTcs K TMPOEKTY J00aBIEHHEM CCBUIKA Ha
IpOCTPaHCTBO UMEH System.Data.

Bne 3aBucumocTu ot ucrounuka aanubix, ADO.NET npencraBnseT JaHHbIE B KOJIE
PWIOKEHUS B TAOJIMYHOM BHUJIE, B BUJIC CTPOK U CTOJIOIIOB.

IIpn B3aumMoAeHCTBUM C BHEIIHUMU HUCTOYHUKaAMHM JaHHbIX ADO.NET wmoxer
UCIIOJIb30BaTh TEXHOJOTHIO pabOThl C OTCOEIMHEHHBIMU JaHHBIMH. [Ipu ucnosnb3oBaHUU
0oJee paHHUX TEXHOJOTUN pa3pabOTUMKU OOBIYHO CO3/1aBaJId TTOCTOSTHHOE MOKITIOUEHUE K
bJI m ucrnosp30Bagu paszauyHbIE CIOCOOBI OJOKHPOBKM 3aIlMCEi, 4TOOBI O€30macHo u
KOPPEKTHO U3MEHATH naHHble. Ho ¢ mpuxonoMm spel MHTEpHETA CTpaTerus nogaep:kaHus
OTKPBITBIX COCIMHEHUH IS Ka)XJ0ro U3 MHOXkecTBa ogHoBpeMeHHbIX HTTP-3ampocoB k
BEO-TIPUJIOKEHUIO  TIOKazaja  CBOIO  Hexm3HecrnmocoOHocTh.  Jmas  ADO.NET
MPEANOYTUTEIIBHON CTPATETUEN SBJISIETCSI OTKPBITOE MOJAKIOUEeHHUE 110 3arpoca K bJ[ u ero
MOMEHTAJIbHOE 3aKPBITUE MTOCIIE BBIIIOJIHEHHUS 3aIpoca.

Crpykrypa ADO.NET
[IpoctpancTtBo uMen System.Data BkiIOYaeT MHOXKECTBO OTIEIbHBIX KIIACCOB

ADO.NET, xotopsie paboTaroT BMECTe M 00€CIeUrnBaIOT JOCTYN K TaOJIMYHBIM JTaHHBIM.
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bubmnorexka ADO.NET Bkitouaer B ce0Os JBe IpyIIibl KIaccoB: sl pabOThl ¢ TaHHBIMU

BHYTPH MPHUJIOKCHHS U C BHEIITHUMU JIaHHBIMU (puc. 1).

Mpunoxexne I-' MoAKNIoYEHHbIA

Puc. 1. Apxutexktypa ADO.NET

IlenTpansHBIM oObekToM Oubnmoreku sBusercss DataTable. Cxoxuit 1o
HazHaueHuto ¢ Tabmuuamu B BJ[, DataTable ympamnsier akTyadbHBIMH JaHHBIMHU, C
KOTOphIMU Tipoucxoaut padora. Kaxnpiit 06bext DataTable cogepsxur 0 wnu 6onee cTpok
JTaHHBIX.

Tabnmuuel conmepxkar omucanue snemeHToB DataColumn, KaKaplii M3 KOTOPBIX
OTMCHIBACT 3HAUCHUS, XpaHsamuecs B crpokax tabnui. DataColumn conepxut onucanue
TUTIA JAHHBIX, XpaHAIeWcs B KoloHke uHbopmammu. Kaxmol cTpoke B Tadnwmie
cootBeTcTBYeT 00BeKT DataRow. ADO.NET comepxutr meronpl ais Ao00aBiIeHUS,
yaaleHus, W3MEHCHHS W TONy4deHHs oTaenbHou cTpoku DataTable. Jlns TtaGmwi,
CBS3aHHBIX C BHEIIHMMH WCTOYHMKAMU JAHHBIX, JIOObIE HM3MEHEHHUS MOTYT OBITh

IIOBTOPCHbBI BO BHCHIHMX HWCTOYHHKAX. HmeeTcss BO3MOXKHOCTh YCTaHOBJICHUA CBsI3CH
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Mexay DataTable ¢ ucnons3oBanueMm o0bekToB DataRelation. C momornipio 00BHEKTOB
Constraint NpoW3BOJBHBIE OTPAHUYEHUS MOTYT OBITh HAJOXKEHbl Ha TaOIMIBI U
cocrapisomue ux aanHble. O0bekT DataView peanusyeT mpenacraBieHUE B OTIEIbHOMU
DataTable. Tabmuubsl MoryT ObITh 0OBeAuMHEHBI B DataSet. OgHako ecnu miuaHupyertcs
UCIIOJIb30BaTh B paboTe ToibKO onaHy Tabmuny bJl, s@dexktuBHEe OrpaHUUUTHCS
ucnonb3zoBanuem DataTable.

st coenuHEHUs C BHEIIHMMH AaHHbIMHU, Haxoasmumucs B B[, ADO.NET
COJIEPKUT MHOXKECTBO IMpoBaiiiepoB AaHHbIX. [ns coemunenuss ¢ bJl, He wumerommx
COOCTBEHHOTO TpoBaiifepa, ucnonb3yoTcs obume nposainepst ODBC unmu OLEDB,
koTopble TOxke Bxomar B coctaB ADO.NET. Hekotopele mnpoBaiaepsl AaHHBIX
pacnpocTpanstorca camumu npoussoauTensiMu bJI. Tak o6cTouT cutyartius ¢ mpopaitnepom
Oracle. Bce B3auMopeiicTBUSI C BHEIIHMMH HMCTOYHMKAMU JAHHBIX OCYIIECTBIISIIOTCA C
nomotnpio o0bekTa Connection. ADO.NET ucrnonb3yeT TEXHOJOTHIO MyJia TOAKITIOYSHUM
JUJTS TIOBBILIEHUS CKOPOCTH coenuHenus ¢ b1,

SQL-3anmpocel momemniaroTcss B 00bekThl Command 11 OTHpaBKH HCTOYHHUKY
nanHbiX. O0vekT Command MOXKET cojepkaTh HeoOs3aTelbHble 00BEKTHI Parameter,
KOTOPbIE MO3BOJISIIOT BBI3bIBATH XPAHUMbIE MPOLEAYPHI WIIH MTApaMETPU30BAHHBIE 3aMPOCHI.

O6bexT DataAdapter conepxut B cebe cTaHIapTHBIC 3aIIPOCHI I B3aUMOCHCTBUS
c BbJl, TeM cambiM, HCKIIOYas HEOOXOAMMOCTh HAMMUCAHUS OJHOOOPA3HBIX 3aIPOCOB,
TpeOYIOMUXCSI IJIs1 YTSHHUS WIIHA 3aIHCH OTIAEIBHBIX CTPOK.

O0bexT DataReader mommepxuBaeT OBICTpOE YTEHHE TAaHHBIX 0€3 BO3MOXXKHOCTHU

BHECEHUS U3MEHEHUU.
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CTbIKOBKa ¢ BHEIIHUM HCTOYHMKOM JaHHBIX
bubmuorexka ADO.NET obecrnieunBaer JOCTYN K MHOXKECTBY Pa3iU4HBIX BHEITHUX
MCTOYHUKOB JAHHBIX. DTUMU UCTOYHUKAMU MOTYT OBITh KaK JIOKaJIbHbIE (Daiiibl N3BECTHBIX
(dopMaToB, Tak M yJaJCHHbIC pPENALMOHHBbIE 0a3bl Pa3IUYHBIX MNpou3BoguTeneil. s
J0CTyNa K TAKUM UCTOYHHUKAM JIAHHBIX MPUIIOKEHUE TOHKHO UMETh BO3MOXKHOCTh YKa3aTh
pacrnoioKeHHe pecypca, COOOIUTh popMaT TaHHBIX U 00ECIIEUUTh NIepeiavy napaMmeTpoB
JUTsL aBTOPU3ALIMM JAOCTYyNA K JaHHBIM. Takoro pojaa uHpopMalus nepeaaeTcs: ¢ moMOoIIbo
CTPOKHU TOJAKIIOYEHHs: (OPMATUPOBAHHON TEKCTOBOW CTPOKH, KOTOpas OIMHUCHIBAET
HEO0OXO0IMMBIE TTapAMETPhI MOKIIOUCHHUS.
CTpoka MOAKIIIOUEHUSI CONEPKUT MHOKECTBO 3JIEMEHTOB, Pa3/IeIE€HHBIX CUMBOJIOM
«;». Kaxp1ii aieMeHT npezcTaBisieT co00i napy «KJI0U-3HauYe€HUE», KOTOPHIE OMUCHIBAIOT
OOIMH M3  TpedyeMbIX  mHapaMeTpoB  moakiatodeHus.  CHHTAKCHC  CTPOKHU:
keyl=valuel;.. . keyN= valueN.
TunuyHble HI€MEHTHI:
e onucanue pacnonoxenus b/l (paiinoBoe wim ceTeBoe);
e UJACHTU(UKATOP MOJIB30BATENS U MAapOJb IS JOCTYIA K HCTOYHUKY JTAHHBIX;
e 3HAUEHHE TaliMayTa JJI BBINOJIHEHUS JUIMTENBHBIX 3alPOCOB U JIPyryue 3HA4YCHMS,
TpeOyromuecs A1 yCTaHOBJICHUS U KOHPUTYPUPOBAHUS MOAKITIOUECHHUS.

Tpu knroueBbix napamerpa no3BoJisitoT ADO.NET ocyiiiecTBisITh MOAKIIOUEHHE.
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e data source yka3pIBaeT pacCMOJOXKEHHE CEpBEpa, K KOTOPOMY OCYIIECTBISETCS
noctyn. CnenuansHoe BbipaxeHue LocalDB coobmaer ADO.NET, uto B[ MS SQL
pacmoioXeHa Ha JOKaIbHOU paboyueii CTaHINH,

e initial catalog yka3siBaeT Ha3Banue b/ Ha cepBepe, KoTOpas OyJeT UCIIOTB30BAThCS
110 YMOJTYaHUIO;

e integrated security. Ecnu 3nauenue mnapamerpa paBHo true, ADO.NET Oyner
UCTOB30BaTh aBTopusanuo Windows mist moctyma k b/l Ecnu 3nauenne paBno false,
HY’KHO J00aBUTh B CTPOKY TOJKIIIOUYCHHS Taphbl «KiIro4-3HaueHue» misg User ID (ums

nosib3oBarenist Ha SQL Server) u Password (mmaposis mosib3oBaTess).

Ca3pb Tabann ¢ BHemHeid b/l npun momomm DataAdapter

Kitacc DataAdapter ¢ momombto SQL-3ampocoB cBsi3biBaeT TaOMIBI BO BHENTHEH b/
c JokaibHBIMH TaOnunamu DataTable, Bxomsmumu B DataSet. Beskuii pas, korma
TpeOyeTcsi mepeaath manHble u3 BbJ] B DataSet, DataAdapter Bemonnser meron Fill,
koTopeiil otmpasisieT SQL-3anpoc B BJ] u momemaer pesynbrar 3ampoca B DataTable.
ITocne a3Toro Mo>kHO BBITTOTHUTH U3MeHeHHe qaHHbIX B DataTable. Korna sxe mpuaet Bpems
coxpansaTh manHble u3 DataSet B BJl, DataAdapter Beimomnutr meron Update, koTopbrit
ornpaBut noaxoasmui 3anpoc INSERT, UPDATE, DELETE B BJI, uro0sl mpuBectn

nanHbie b/[ B COOTBETCTBHUE ¢ UX JIOKAIHHOM Komuel (puc. 2).
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ba3a AaHHbIX ADO.NET
|
LTCC i DataAdapter DataSet/DataTable
|
SELECT | . o McxoaHble
i DataReader [aHHbIe
|
CTpyKTYypHO !
MapameTtpuyeckoe ! @ |Mapp) | W3meHeHuA
OnucaHue i e nonb3osaTens
(cno) | INSERT | Hipdots ‘
UPDATE : 4
DEETE | Comman < MN3meHeHHble
: JaHHble
|
|
|
|
|

Puc. 2. Knacc DataAdapter

Coznanue B/l npousBoacrea CBU-komMnoHenToB Ha ocHoBe LTCC
MS SQL Server
Jlns ynoOcTBa ynpaBieHUs TaHHBIMH Obla co3nana 6aza qanaeix MS SQL Server.
C momompro Visual Studio na 3akmazke Server Explorer cosmaem sk3eMIuisp
JIOKaIbHOM 0a3bl JaHHBIX (puC. 3).

Haszpanwme 6a3er nanubix — LTCC, ums cepBepa (localdb)\MSSQLLocalDB.
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pp.config & X EditWindow.xaml.cs EditWindow.xaml MainWindow.xaml.cs MainWindow.xaml App.xaml.cs -~ 1 x
E 3 .
: e |wEalk
B b @ Azre
; 4 gl Data Connections
I R invol09233154\localdb=2b1833 8. Artist.dbo
=B N - 5 - ; b iR invol09233154\localdb®4bacl959.PersonDB.
6 EnectionString="Data Source=(localdb)\MSSQLLocalDB;Initial Catalog=Test7;Integrated Security=T__ | b I invol09233158 localdb#68081252. Task 1.0fF
7 b R invol09233154\localdbEad b6 abfd. MusicTest
8
( N b 2 invol09233154\localdb#a4b6abfd. Test7.dbo
5 (7] 2
° et New S b B2 invol09233154\localdb®dcl ed0ac. Music.dbe]
b R invol09233154\localdbEf6d6a07b. MailsAnds|
Enter information to connect to a SQL Server, then specify the b 2 TraDB
name of 2 database to create. s = S‘E‘NEK

Server name:

(localdb)\MSSQLLocalDB -

Log on to the server

@ Use Windows Authentication

) Use SQL Server Authentication

Save my password

Mew database name:

LessonT|

Test Explorer SRSt WY Solution Ex...  Class View

110 % ~| € fsprogamer, 1day ago | 1author, 2 changes | 4 »

Puc. 3. ba3za maHHBIX.

Hanee co3gaem Tabmuiel CITO LTCC B 6a3e 3TOi TaHHBIX.

3akiiouenne
B ctarbe mpennoskeH noaxo1 K pa3padoTKe MporpaMMHO-METOIMYECKOTO KOMILIEKCa
HAa OCHOBE TEXHOJIOTMM HHM3KOTEMIIEPaTypHOW COBMECTHO OOXXMraeMoW KepamHuKud C
npumeHenuem texnonorun ADO.NET.
Paccmotpena crpykrypa dperimBopka ADO.NET cucremsr Microsoft Visual Studio,
€€ OCHOBHBIE TTapaMeTPhl 1 OCOOCHHOCTH.
[IpuBenena apxutekrypa ADO.NET u mapameTpbl YCTaHOBJICHUSI COEIUHEHUS C

BHCIIHUMHM UCTOYHHUKAMH JaHHBIX.
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Ilokazan mnpouecc co3nanuss bJ[ B CYBJ[ ADO.NET npousBoactea CBU-

koMmIoHeHTOB Ha ocHoBe LTCC MS SQL Server.
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