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AHHOTAamMsA. B Hacmosawee 6pems ymeHue obOecneyumsv 63aUMOOeUCmeue npocpamm,
HANUCAHHBIX HA PA3HBIX A3bIKAX NPOSPAMMUPOBAHUSL, U PASTUYHBIX NPUTLONCEHULL ABNAENCI BANCHOU
KoMnemenyuel Ol HanpasieHus no02omosku «Mugopmamuka u 6blyUCIUMENbHASL MEXHUKA». B
00KIa0e paccmampueanocs esaumooeticmeue Java-npunodicenutl u mabaiuurno2o npoyeccopa Excel,
0COOEeHHO  NonyuApHoM 6 obpazoeamenvHom npocmpancmee. Heobxooumocms — O0aHHO20
83aUMOOelicmeuss Obllad 6bI36aHA C YENbI0 ABMOMAMU3AYUY UCNOIb3068aHUsa cepsuca «llouck
pewenusy ¢ EXxcel ons pewenus 3adauu onmumuzayuu. J{annmas npobrema pewanaco 8 xooe
Hanucanus Kypcoso2o npoekma «Hcnonvzosanue IJDOM-¢ghynxyuii ons pabomer ¢ Hayunvimu
oannvimu 6 XML-0okymenmax na azvixe Javay. B pezynomame pabomul 6vina Hanucana npocpamma
Ha sA3vike Java, ezaumooleticmgyiowjas nocpeocmeom XML-gaiinos ¢ mabruunvim npoyeccopom

Excel u o6pawarowascs k cepsucy «Ilouck pewenusy» uepes Vbs-ckpunm.

Abstract. Nowadays the ability to provide programs interaction, which are written on different
programming languages and between different applications, is important competence for training
area “Computer Science and Engineering”. In this report, interaction between Java-applications
and Excel spreadsheet is considered, especially popular in education field. The necessity of this
interaction was caused to automate the use of the service Solver in Excel to solve the optimization
task. This problem was solving within writing of course work “JDOM-functions usage for work with
scientific data in XML-files on Java programming language”. As a result of the work the program
was written in Java, interacting by means of XML-files with Excel spreadsheet and calling the service
Solver by means of the vbs-script.

Knrouesvie cnosa: npocpamma; ezaumooeticmaue; npuiodcenue; maxpoc; «Ilouck peuwenusy,
XML (pacwupsiemorii sizvix pasmemxu); Excel; DOM (o6vexmuas mooenv dokymenma); Java; VBS
(Visual Basic Script); JDOM (Java DOM).
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[enpro paboTHI SABISUIOCH MOYYCHUE YAOOHOTO MeXaHu3Ma 00pabOTKU U XpaHCHHSI JaHHBIX,
KOTOpPBIE CTPYKTYPHPOBAHKI U 3anucansl B popmare XML-paiina. B xauecTBe npenmMeTHo# obmactu
B35iTa DKOHOMUYECKas 33/1a4a, CBSI3aHHAs ¢ ONTUMM3ALMEN NCII0JIb30BAaHUS PECYPCOB /ISl [IOJIY4EHHUS
MakcuMmanbHOW npubObu. Ilocne ¢opmanm3anuu npeaMeTHOHW OO0NAacTH, HaMH COCTaBJICHA
nporpamma, kotopas nomemniaer B XML-¢daiin BxonHbIe 1 BEIXOHBIC JAHHBIE, @ TAKXKE CIyXKeOHbIe
JaHHbBIE, OSCHSIIOT MPUHIIMIT B3aMMOJICHCTBUS pa3padaTeiBaeMoro npuioxeHus ¢ Excel-gaiinowm, B
KOTOpPOM OyZieT MPOUCXOUTh pelieHue nanHou 3anaqn. [locnennuii cnoco6 ucmonp3oBanus XML-
¢aiina, mpeaHa3HAYCHHBIA JUIS TEpelavyd JAaHHBIX MEXIY NPHIOKEHUSAMH, MOJYYWI LIUPOKOE
PUMEHEHHE B HAIIHU JTHH.

XML obecnieunBaeT cTaHJapTHBIN CIOCOO pa3METKU KOHTEHTA (COAep X aHUs), IPEAOCTaBIIsIA
ruOKuil crocod crpykrypupoBanus naHHbiX. KontenT XML nokymeHTa pasmedaercsi ¢ OMOIIBIO
OIpeesIeMbIX Pa3paboTYMKOM TEroB, Ha OCHOBE MpaBui rpammatikd XML [1].

Microsoft Excel npenocraBisier mUpoKuii CIIEKTP UCIIOJIL30BAHUS JICKTPOHHBIX TAOIUIL IS
pa3IMYHBIX 00JacTeil HayKu M Ou3Heca. DJIEKTPOHHBIE TAOJIUIBI B CBOK OYEPENb MPEACTABIISIOT
co00ii yIOOHBI MHCTPYMEHT JUIsl aBTOMATH3aIllMU BBIYUCIICHUNA. MHOTHE pacuéThl, B YaCTHOCTH B
o0acTu OyXTaiTepcKoro ydéra, BBINMONHAIOTCA B TaOmuMuHOW Qopme: OajaHChl, pacuETHBIE
BEJJOMOCTH, CMETHI pacxoJloB U T. Il. Kpome Toro, peuieHre YuciIeHHbIMU METOJaMH LIeJIOT0 psijia
MaTeMaTHYeCKUX 3a/a4 yJ00HO BBHIMONHATE MMEHHO B TabmuuHOW ¢opme. Mcnonbp3zoBaHue
MaTeMaTHYeCKuX (HOpMyJ B JIEKTPOHHBIX TaOJIHIIAaX MO3BOJSET MPEACTABUTH B3aMMOCBSI3b MEKIY
pa3IMYHBIMM MapaMeTpaMyU HEKOTOpPOM peasibHON cucTeMbl. PellieHuss MHOTUMX BBIYMCIUTENbHBIX
3aJ1a4, KOTOPbIE PaHbLIE MOKHO ObLIO OCYHIECTBUTH TOJIKO C TOMOLIBIO IPOrPaMMHUPOBAHUS, CTAJIO0
BO3MOXKHO Peajn30BaTh Y€PE3 MAaTEMaTHYECKOE MOIETUPOBAaHUE B 3JIEKTPOHHO Tabnu1e.

Beimeonucanabie  BO3MOKHOCTH CTald JOCTYIHBI Oyaromapss Hamuuuio B EXcel rtakux
cepBuCcOB, Kak «[laker ananuza» u «Ilouck pemieHus», pyHKIMOHAN MOCIEIHETO UCIOIb3YETCS B
sToi pabore. Hanpumep, «Ilaker ananuza» copepxur 19 craructuiyeckux npouenyp u okoso 50
GyHKIMH, KOTOpPBIE B OCHOBHOM OTHOCSITCS K KaTerOpUSIM WH)KEHEPHBIX M (HHAHCOBBIX.
CratucTryeckue npoue ypbl IpeACTaBIsSIOT MUPOKUI CIIEKTP CTAaTUCTUYECKOTO aHalln3a, HauuHas
OT IIPOCTOM OIMHUCATEIIHLHON CTATUCTUKYU UJTU CIVIKUBAHUS TaHHBIX U 3aKaHuMBas aHasin3oM Oypbe u
MIPOBEJICHUEM Pa3IMUHBIX TeCTOB. «IIoMCK peleHus» N03BOJISET ONPEIEIUTh, IPU KAaKUX 3HAUYEHUSIX
YKa3aHHBIX BIMSIOIIMX sdeek (opMyna B 1EIeBOH siUeHKe NPUHUMAET HYXXKHOE 3HAUYEHHE
(MUHUMAJIBLHOE, MAaKCHMAaJbHOE WJIM paBHOE KakoW-muOo BenmuuuHe). s pacdera 3a1aHHOTO
3HAYEHHUS] TPUMEHSIOTCA DPA3IMYHble MaTeMaTUYecKhe METOJbl IMoucKa. B kadecTBe mnpumepa
coBMmecTHOro npumeHenus «llakera ananusza» u «lloncka pemeHUsS» MOKHO MPHUBECTH PELICHUE
3ajaun MapkoBulla JUIsl HaXOXKJIEHUs MOpTdens LEeHHbIX OyMar ¢ MUHHUMAalbHBIM PUCKOM. DTa
3aJlaya peraercs B MpeIMeTHOM 001acTH (UHAHCOBOTO MEHEKMEHTA, B YACTHOCTH IUIAHUPOBAHUS
WHBECTHUIIMN M OIEHKH WHBECTHIIMOHHBIX MPOEKTOB. Ho B maHHON paboTe MCMOIB3YETCS TOJBKO
cepBuc «Ilouck pemieHus» B CBSI3U € T€M, YTO pelraeMas 3ajadya UMeeT CTPOro ONTUMU3ALMOHHBIN
Xapakrep.
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[ToguepkuBas akTyalbHOCTh MCHoNb3oBaHus EXcel He Tonmpko B kadecTBe miardopmbl uist
pelIeHHs] pa3IMyHOr0 POAa ONTHUMH3ALMOHHBIX 33724 M aBTOMATHU3aLUN BBIYUCICHHHA, MOKHO
N00aBUTh, YTO OH SBJISIETCS HE3aMEHHMBIM CPEICTBOM YIOOHOTO MpPEACTABICHHS AaHHBIX C
MOMOIIBIO TAOHIL, TPa(UKOB, TUCTOTPAMM H T.7. TakuM 00pa3om, HIMEIOTCSI CEPBUCHI, TO3BOJISIOIINE
unterpuposath EXcel ¢ 6azamu nanupix (SaveToDB) u web-crpanuniamu B Microsoft SharePoint
(Excel Services, Excel Mashup).

Apache POl — nabGop OubimoTek i Java, mo3BoIONMX paboTaTh ¢ ¢aitmamu Gopmara
Microsoft Office, Takux xax Word, PowerPoint u Excel [2]. bubnuoTeku mo3BojislOT CO3/1aBath,
pelaKTUPOBATh M CUUTHIBATH MH(POPMALUIO C STHX THIOB (HaiIOB, HO HE MO3BOJSIOT MPUMEHSThH
HUKAaKUe JIOTIOJHUTENIbHBIE BO3SMOXXHOCTH JAHHBIX MPUJIOKEHUH, B TOM uuciie U «Ilouck pemenus».
U merona B POI, pabotaromiero ¢ 1aHHON HaJACTpoikol HeT. Takke eCTh BO3MOXKHOCTb B CAMOM
Excel Bpmonuute ¢yHkumu «l[loucka perieHus» dYepe3 Makpoc IIyTeM 3allUuCH JICHCTBUIA
nonp3oBarens wim depe3 VBA-kon. Ho B POl maxe Her merona, MCHIOMHSIOMIETO KaKOW-IHO0
MaKpocC, 4TO OYCHb CTPAHHO M OrPaHUYMBACT BO3MOXKHOCTH IPOrpaMMHUCTa JJisi padboTel ¢ Excel-
dbaiinamu.

[Tpu coznanuu npunoxerui moxa Windows, 4acto BCIob3yeTcs CAeIyIOIIni BApHAHT 00X0/1a
JaHHOW TYNMKOBOM CHUTyallMu: HCHoJb30BaHue kommoHenta Windows Script Host, koropsrit
npeHa3HAuCeH JIJIsl 3aITycKa CIIEHApUEB Ha CKPHUNTOBBIX si3bikax JScript u VBScript. BosmoxxHOCTH
cuenapueB Ha WSH 3HauMTEIbHO MPEBOCXOIST BO3MOXKHOCTH KoMaHAHBIX .bat m .cmd-daiinos:
UMEIOTCS TTOJTHOLEHHBIE S3BIKM C OOBEKTHBIMH BO3MOXKHOCTSIMH, TIOJIHBIM HaOOp orepaunuii co
CTPOKAMHM, BKJIIOUAs PEryJSIPHBIE BBIPAKCHUSA, B3AaUMOACWUCTBHE C JIIOOBIMH IPOTPaMMaMH,
peanu3yromuMu 00beKTHBIN CKpunToBblii uHTEepderic (Active Scripting wmun OLE Automation),
JOCTYI K METO/JaM H CBOWMCTBAaM MX OOBEKTOB; OIEpanuu ¢ QaillaMu 1 Katajioramu, o0paboTka
TEKCTOBBIX (hailJIOB, MAHUITYIISILIUN C CACTEMHBIM PEECTPOM U T. TI.

Takum oOpaszom, ucmonb3ys Bo3moxkHoctn Windows Script Host, moxxHo Hamucath VDS-
CKpPHIT, KOTOPBI OTKPBhIBACT HYXHBIN Ham EXcel-daiin u ucrnomHser B Hem HYXHbIIH Makpoc. Tem
Oosiee, B TaHHBIC CIICHAPUH MOXKHO MEpeIaBaTh apryMEHTBI, Kak B bat-¢aiibl.

[Mpumep ucnonb3oBanus VOS-cKpuIiTa Ui BHI30Ba Makpoca:

Dim objXL

Set objXL = CreateObject(*'Excel.Application™)
Set Args = WScript.Arguments

With objXL

\Workbooks.Open (Args(0))

Application.Run Args(1)

Application.Quit

End With

Set objXL = Nothing

3nech Args — CiUCOK apryMeHTOB, NepeiaBaeMbIxX U3 Bbi3biBaeMoii cpennbl (Args(0) —myTs
no excel-gaiiaa, Args(l) —-HaumMeHOBaHHE MaKpoca).

M nanHblii VOS-CKPUNT MOKHO BbI3BaTh U3 Java cJIeyI0lIM 00pa3om:
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Runtime.getRuntime.exec(*'cmd /c start ** + vbs_scr + " ™" + path + " ** + macros_name);

B mocnennem omeparope Vbs_scr — myte k Vbs-ckpunty, path — myrte k excel-caiiny,
Macros_name — HauMEeHOBaHHE Makpoca, BhINOJHsomero ¢pynkuuio «Ilouck pemenus». Bee tpu
nepeMeHHbIe UMEOT THIl String.

DOM (Document Object Model — o0bekTHas MOJEIb TOKYMEHTA) — 3TO HE3aBUCAIIUN OT
1aT(OPMBI U A3bIKA TPOrPAMMHBIN HHTEpQEiic, MO3BOIISIONINA IPOrpaMMaM U CKPUITaM MOJTY4aTh
noctyn k conepxkumomy HTML, XHTML u XML-10kymMeHTOB, a Takxke U3MEHSATh COACPKUMOE,
CTPYKTYpY U 0pOpMIICHHE TAKUX JOKYMEHTOB.

Texnonorus JDOM - sto cBoboanas Java-peanuzamust DOM minst XML, coznannas ¢ yuérom
ocobeHHocTei s13bIKa 1 iaTdopmsel Java. JDOM unrerpupyercs ¢ Document Object Model (DOM)
u Simple API for XML (SAX), nognepxuBaer XPath u XSLT. B JDOM wucnonb3yroTcsi BHEITHHE
napcepsl Ui TeHepaluu T0KyMeHToB [3].

Ho texnonoruss DOM coaep>Xut psii OrpaHUYeHU, KOTOPBIE BIEKYT 3a cOO0H TsDKeNblil (1 B
CMBICIIC MCIIOJIb30BAaHMS NIAaMSITH, U B CMBICIIE pa3mepa untepgeiica) u rpomo3axuii API, koTopsrii
ObIBacT TPYAHO HM3y4aThb W HUcCHonb30BaTh. Hamportus, JDOM cdopmynupoBan kak jerkuii API,
MIPEKIE BCEro opueHTUpoBaHHbIA Ha Java. JDOM oTBedaeT mepedyrciieHHBIM BEIIIC TPEOOBAHUSM,
cienyst oOCHOBHBIM npuHuumnam DOM, HO nMeeT CBOM 0COOEHHOCTH:

e JDOM cremmamm3upoBan s 1wiargopmel Java. APl ucnonbs3yer, Tae BO3MOXKHO,
BCTPOEHHYIO B Java mojjuepkky String, Tak 4TO TEKCTOBbIE 3HAUECHHUS BCErJa JOCTYMHBI KaK String.
OH TakXke HCHOJB3YyeT Kiacchl Koyekuuid minatrgopmel Java 2, Takume kak List u Iterator,
oOecnieurBas 00oraTyro cpeay A paboThl MPOTPAMMHUCTOB, XOPOIIO 3HAKOMBIX C SI3bIKOM Java.

e Her uepapxuii. B JDOM snement XML siBnsiercs sx3emiuisipoM kiacca Element, atpuOyt
XML sBnsercss sk3eMIUSIpoM kiacca Attribute, a cam XML-10KyMeHT SIBISI€TCS SK3EMILIIPOM
kiacca Document. ITockonbKy Bce OHM NMpEACTaBIAOT pa3Hble KoHuenuuu B XML, oHu Bcerna
MPEJCTABISAIOTCS COOCTBEHHBIMH TUIIAMHU, a HE KaKk aMopQHbIe "y31bl".

e Vmpasnsemblii kinaccoM. [lockonabky 00bekTbl JDOM SBISIOTCS HENOCPEICTBEHHBIMU
IK3EeMIUISIpaMHU TaKuX KiaccoB, kak Document, Element u Attribute, co3ganue Ux HACTOJBKO Ke
JIETKO, HACKOJIBKO JIETKO MCIOJIb30BaHUE ONIEPATOPA NEW B sI3bIKE Java.

Takum 00pa3om, ¢ y4eTOM BHIIIETIEPEUNCIEHHBIX OCOOCHHOCTEN, CO3JaHuEe MPOCTEUIIIErO
XML-nokymenTa ¢ momorisio JDOM BeITISIUT clieayronM oopazom [4]:

Element rootElement = new Element("metadata™);

rootElement.addContent(new org.jdom2.Comment("Indicate Excel cells for task™));

Document doc = new Document(rootElement);

Element ExcelPath = new Element("ExcelPath");

ExcelPath.setAttribute("value”, ");

rootElement.addContent(ExcelPath);

XMLOutputter outputter = new XMLOutputter();

outputter.setFormat(Format.getPrettyFormat());

FileOutputStream fw = new FileOutputStream(metadataXMLpath);

outputter.output(doc, fw);

fw.close();

B uenom ¢yHkumonan pa3pabOTaHHOM MPOrpaMMbl OCYIIECTBIISIETCS 4Ye€pe3 CIeAYIOLIUe
METO/IbI:
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public static void CreatetEmptyXML() — co3maer mycrtoii Xml-¢daiii-MeTraganHbIX,
KOTOPBIii 10JI7KeH 3aN0JTHUTD M0JIb30BaTEb.

public void CellsFromXML() — 3anosnsier *Cell-mossi kiiacca aapecamm siueek Excel,
BBe/JIeHHBIX MOJIb30BaTeeM, U3 XMl-¢aiiaa-MeragaHHbIX.

public void CellFilling(Sheet sheet, Map<String, Double> values, Map<String, String>
cells) — 3amornsier siueiiku Excel mo anpecam u3 cells B 1ucre sheet 3HaueHusimu u3 values.

public void CreateExcel(Runtime rt) — co3maer Excel ¢aiia, ncnmoan3dys ¢GyHKuuu
CellsFromXML wu CellFilling. Rt — cchiika Ha 00beKT cpeabl WCHOJHEHHS, KOTOpasi
HCMOJIb3YeTcsl ISl BbI30Ba VDS-ckpunTa, koTopblii 3anmyckaer makpoc «Ilouck peuenus».

public void AddToXML() throws 10Exception, JDOMEXception — 3amuceiBaeT AaHHBIE 110
peuieHHoH 3a1aue B XMI-daiii-1aHHbIX.

B mpornecce pabGotel BeisicHWIOCH, 4To JDOM TexHONOrHs SBISETCS OYEHb YAOOHOW IS
pabotel ¢ Xml-daitnamu B oramune or DOM, Tak kak crienuaibHO aJalnTHPOBAaHA MMOJ SI3bIK Java u
UCTIOJNB3YeT OTHENbHBIC THMBI JUIs Kaxmoi cocraBmsomeii XML-daitna. K coxanenuto, Obu1o
BbIICHEHO, 4T0 TexHosorus POl s pabotsl ¢ Excel-daiinamu obnanaet He CIMIIKOM HIMPOKUM
(YHKIIMOHATIOM, TO €CTh HE TOJICP’KUBACT BHIMOJIHEHUE MAaKpPOCOB, a MPEIHA3HAYECHA TOJIBKO JIJIS
CO3/IaHUs, CUMTBHIBaHUMs W penaktupoBanus EXcel-gaiinoB. Tem He Menee, Oblia peann3oBaHa
BO3MOXKHOCTh BBINOJIHEHUs1 MakpocoB Excel u3 Java koxa, ucnosb3ys VhS-ckpurmT.
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