OcHOBBI peajn3anuu reorpadmniaeckKkmx
OHJIAMH-KAPT

B.B. Ocokun, H. E. lopoxanun, B. P. Basunos, /1. V. Kamumos

B jmanHO#l cTarhe ONMCHIBAETCS WPOIECC CO3JaHUS BeO-
MIPUJIOXKEHUSI, PEAU3YIONero (GpyHKIMOHA reorpaduaeckoil Kap-
Tbl. MaTepuaJs JieJuTcs Ha JiBe JYacTh. B 1epBoil 4acTu pemaroTcs
1IpobJIeMbl OTPUCOBKM KapThl Ha KpaHe, MACIITaOMPOBAHUS Kap-
TBI, IEPEMEIIEHNUS 110 KapTe, 0TOOparkeHns: 06beKTOB Ha Kapre. Bo
BTOPOI paccMaTpUBAETCs 3a/[atda KJIACTEPU3AInN 3apaHee OIpe/ie-
JIEHHOT'O MHOXKECTBa OO'bEKTOB, PACIIOJIOXKEHHBIX HA KapTe, METO-
JTIOM k-CPEJTHUX U METOJIOM PACCTOSHUIA.

KuroueBbie ciioBa: oHJIARH-KapTa, OJHOCTPAHUYIHBIE TPUJIO-
»KeHust, Taiuiel, php, jQuery, ajax, SQL, meron k-cpemHux, MeTo
pPACCTOsIHUIT, KIaCTEePU3AIIHS.

BBenenue

B nociennee necsituiieTue B CULY MOIMYJISIPHOCTH M JIOCTYITHOCTH WH-
TepHETa aKTyaJbHBIM HAIPABJICHUEM CTaj0 CO3JAaHUEe OHJIAWH KapT, J0-
CTYIIHBIX JIIOOOMY TIOJIB30BATEIO dYepe3 Opay3ep. B mannoit pabore pea-
JIn3yeTcsi OHJIaH-KapTa MOCKBBI C PACIIOJIO?KEHHBIMEU Ha Hell 00beKTamMu
(marasunbl, Kade, pecropanb). [Tosabp3oBaresb nMeeT BO3ZMOKHOCTD Iie-
PEIBUTATRCS IO KapTe, MEePeXOUTh MEXKJy TPeMsl YPOBHSIMU 3yMa, Ie-
PEXOINTH K TabJIUIE CO CIUCKOM ODBEKTOB U C €€ IMOMOIIBI0 HAXOIUTh
J1I0001 0OBEKT Ha KapTe.

C pasBuTreM HHOPACTPYKTYPHI TOPOJIOB YBEJIUIHMBAECTCS U JIETAJIHU-
samust kapt. Ceitgac B OJJHOM TOPOJIE MOT'YT OBITH TBICSYH TOPrOBBIX TO-
Y€K, COTHA OCTAHOBOK, JIECATKU ILIOMIaJIeil u MHOroe apyroe. [Ipemmoso-
KM, MBI 3aXOTUM BBIJICJTUTh Takue OObEKThI HA KapTe, JOMyCTHUM, 000-
3HAYUB WX TOYKaMHU. Toryia mpu yMEHBITEHUH MaciiTaba KapThl B HEKO-
TOpOil obJracTn KpaHa HEOOXOIUMO OTPHCOBATHL OIPOMHOE KOJMIECTBO
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9TUX TOYEK. DTO HOPOXKJAeT JBe HpobJeMbl. Bo-IIEPBBIX, TOYKU MOIYT
HAXOJIUTHCS HACTOJILKO OJIM3KO, YTO HAYHYT IEPEKPBIBATEH JIPYT JPYTa.
Bo-BTophix, oToOparkerue OOJIBIITOTO KOJIUIECTBA OOLEKTOB HAIDYZKAeT
crpanuity. [jst Toro, 9ro6bl n36€KaTh 9TOrO, B JIAHHON paboTe peaunsy-
ercsi KJlacTepusalus 0ObeKTOB Ha KapTe MeTOIO0M k-CPEJIHUX U MEeTOJ0M
PacCTOAHUN.

[enb nanuOit paboThl — JATh ONUCAHIE OCHOBHBIX IIPHEMOB, KOTOPBIE
MOKHO HCIOJIb30BATH IIPH CO3/JaHNE OHJIaiiH-KapT. Jlanuas pabora Bxo-
JIAT B IIUKJI paboT, PACCKA3BIBAIONIMX OCHOBbI IIOCTPOEHHsI COBPEMEHHBIX
OHJIA{H-CEPBUCOB, TAKUX KaK CHCTEMa KJIaCCH(UKAINN M300paskeHnil u
My3bIKaIBHBIX ailios [1] u mouckosas cucrema [2]. Cpean nanbosiee
HOIYJISIPHBIX KAPTOrpadUIeCKNX OHJIAHH-CHCTEM MOXKHO BBIIEJIUTH Cep-
Bucsl Google Maps [3| u fujekc kaprer [4]. Crour 3aMeruTh, 9TO KpO-
Me JaHHBIX CEPBUCOB CYIIECTBYIOT TaKxKe KapTrorpadudeckue JavaScript
6ubsmorekn, takne kak Open Layers [5] u Leaflet JS [6], na ocrHoBe kOTO-
PBIX MOYKHO PeaM30BbIBATH HHTEPAKTHBHBIE KapThl. HecMoTpst Ha cyie-
CTBOBAHUE BBIIEOINCAHHBIX CEPBUCOB U OUOJIMOTEK, B PAMKAX KOPIOPa-
TUBHBIX CHCT€M MOXKET OBbITh II0JIE3HBIM HAIMCAHUe KapTorpaduuecKux
omtaifn Moyeit ¢ mysst. Hanpnmep, korja TpebyeTcst y3KOHAIIDABJICH-
HbI (DYHKIMOHAJ WM HET BO3MOXKHOCTH HCIOJIb30BATH BHEIIHHUE CEPBH-
Cbl, a CYIIECTBYIOIHE OUOIMOTEKN CJIUIIKOM M30BITOYHBI JIJIsI PEIICHMUST
KOHKPETHON 3a/1a4u.

IIoctanoBka 3aJa91 1 IIOJIy4Y€eHHbI€ PE3YJ/IbTaThbl

B nepBoii wacTu paboThl perraeTcs 3ajada peaau3allii OHJIaifH-KapT
€ BO3MOXKHOCTBIO II€pEMEIEHHs 10 KapTe CABUIOM KYypPCOpPa MBIIIN, Mac-
mTabupoBaHus KAPTHI B MECTE, TJI€ HAXOAUTCS KypPCop, Pa3MeIleHns 00b-
€KTOB Ha KapTe IIyTeM PEeIaKTUPOBAHUS CIIMCKA O0BLEKTOB, a TaKyKe II0-
UCKa OOBEKTOB U IIePeXoJia U3 CIUCKA K KapTe C [EeHTPUPOBAHUEM COOT-
BETCTBYIOIEro o0beKkTa Ha KapTe. [y perneHuns: mocTaB/IeHHON 3a/1a9u
TpebyeTcs PELIUTh P IOI3aIaM.

IIpu peanmzanum KapTorpaduIecKuX CUCTEM KapTy HE paccMaTpUBa-
0T KakK eIMHOe IejI0e, ee PasOMBAiOT Ha M300parkeHnsT HeOOJIBIITOro pas3-
Mepa, Ha3bIBaeMble Taitamu. [Ipu ciapure KapThl ¢ cepBepa 3arpyKaroTcst
TOJIBKO T€ Taii/Ibl, KOTOPBIE IONAIaI0T B BUAUMYIO 001acTh. CBA3aHO 9TO
C TeM, YTO I0JIb30BATEIb CUCTEMbI, BOOOIIE IOBOPs, HE T'OTOB XPaHUTL Ha,
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cBoeM ITK mim MoOMIBHOM yCTPORCTBE BCIO KapTy, €My HY2KHBI TOJIHLKO
Te 06JIacTH KapThl, KOTOPbIE OH 3alpalnuBaeT npu pabore ¢ kaproii. Co-
OTBETCBEHHO, OJHON M3 OCHOBHBIX 3aad SIBJISIETCS KOPPEKTHBIM pacder
TOr0, KAKM€e NMEHHO TallJIbl M B KAKOM MECTe 9KpaHa HEOOXOINMO OTPHUCO-
BBIBATb B KarKJIblii MoMeHT BpeMenu. Onucanue perieHus JIanHoi 3a1a49u
nano B pazueiie «OTprcoBKa TaijgoB» .

Tak>ke mpemcTOUT pemunuTh, KaK MMEHHO IepeMemarh Kapry. Orser
Ha 9TOT BOIIpOC JaeTcda B pasjeiie «CobbiTue ABM2KEHHUS JUBA Map» .

Jpyroit Ba;KHOI 3a/1a9eil sIBISIeTCS KOPPEKTHAsT PEATU3AINA [1€PEX0-
JIOB ME2XK/Ty ypOBHAME 3yMma. [Ipu yBenvennn mim yMEeHBIEHUN yPOBHS
3yMa TOYKa, Ha KOTOPYIO HarKaJl IOJIb30BATEb, JOXKHA OKA3aThCA IO
KyPCOPOM MBIIIHK TIOCIe H3MeHeHnsT pasMepa. OnucaHnne peaju3aliun Ja-
ercs B pasjeie «VI3MeHeHHUEe pasMepa KapThbI».

ITocse pernrenust BBIMIEYIIOMSIHYTBIX 3a/1a9 HEOOXOANMO PEIIUTH IIPO-
OsieMy paccTaHOBKH TOUek Ha Kapre. Kakmas Toduka omnpeessieT MeCTo-
HaXOXKIeHHe TOr0 MJIM MHOTO 00beKa Ha Kapre. B 6a3e MaHHbIX XpaHsITCs
reorpadgudeckne KOOPANHATHEI OOBEKTOB B BHUIE JOJTOTHI U IMAPOTHI, 1
3ajla9a COCTOUT B TOM, UTOOBI 10 HUM BEPHO PaccTaBUTb 00beKThl. 06
9TOM paccKasbiBaeTcst B paszese «OTpucoBKa 00ObEKTOB HAa KapTes.

Taxkxke K mozgzaadaM, CBA3aHHBIM C pabOTOH C KapToii, CTOUT OT-
HECTH IeHTPUPOBAHNE Ha KapTe BBIOPAHHON IMoJb3oBaTe/ieM B TabJmIle
00bEKTOB TOYKHU. JTa IpobiieMa pemaercd B paszene «lleHTpupoBa-
HHE TOYKU».

Pa6ora co cimckoMm 06beKTOB TOAPOOHO onmcana B pasaeie « CIImcok
00beKTOB». B nogpazene «OrobparkeHue TabJIAIbI» OIUCHIBACTCS
BBIBOJ, TAOJIUIIBI U TTOMCKOBOM (DOPMBI Ha SKpaH. B ocTagabHBIX mompas-
JleJiax OIMCAaHa cepBepHas JacThb. B pasmerne «3arosHeHne TabIAbl»
[TOKA3aHO HCIIOJIb30BaHUE ajaxX 3allpoca sl 3all0JIHEHHE CTPOK JIaHHbI-
Mu u3 6aspl. B pasmene «VI3mMeHeHHe AAaHHBIX B TAOJIMUIIE» OIMCAH
MEXaHM3M PeIaKTUPOBAHUS JAHHBLIX B TaOJIUIE U COXPAHEHUs UX B H6azy.
Tlocnemusist momzamada, a MMEHHO IMONCK JAHHBIX B TaO/IuIle O0a3bl JAHHBIX
onmcana B paszaene «IlouckoBasi popmas.

Ha pucynke 1 npuBemeH oKoHYaTe/JbHBINH pe3yabTar paboThl — KapTa
MockBbl ¢ 0003HAUEHHBIMEU Ha, HElt 00beKTaMI.

Bo Bropoit wacTu craBUTCS 3a7aYa KIACTEPU3AINN BBIBEIEHHBIX HA
KapTy 00ObEKTOB. 311eCh PACCMATPUBAECTCS AJITOPUTM «k-CPEIHUX» U aJIro-
PUTM KJIACTEPHU3AINA METOJOM pacCTOdHmil. Pe3ynibraTroMm paboThl Kazk-
JIOTO U3 aJITOPUTMOB SBJIsTeTCs Tabyiniia B 6a3e JaHHBIX, B KOTOPOU KaXK-
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() maps.dvinemnauku.ru/M.
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Puc. 2. Knacrepuzanus meronoMm paccrosauuii. Paccrosune pasuo 3000
METPOB.

JIOIl TOUKE COIIOCTABJIEH COOTBETCTBYIOIIMII HOMED KJjacrepa. AJIrOpUTM
KJIACTEPHU3AIINA METOIOM PACCTOSIHUI OIMCAH B IlaBe « AJITOPUTM KJia-
cTepu3aliii MeTOAOM PAaCCTOsAHU» . Pe3ybrar npejcraBieH Ha pu-
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cyHKe 2.AjropuT™M KjacTepusanny «k-CpeJHUX» OIMCAH B IJIaBe <«AJi-
ropuTM k-cpegHux». Pe3yiabrar mpejcraBieH Ha PUCYHKE 3.

apesse

Puc. 3. Anropurm k-cpemuux. Ilapamerp k = 3.

Bbaza manHBIX

Kak u j060€e moJiHOIeHHOE COBpEMEHHOE BeO-TIPUJIOZKeHUe, OHJIAiH-
KapThl UCIOJB3YIOT JJjis PabOThl JIAHHBIE, & MMEHHO CIIHCOK OOBEKTOB,
pacioJIoXKeHbIX Ha Heil. CIHCOK TaKuX OObEKTOB XPaHUTCs B 6a3e JJaHHbIX
¢ umeneM «maps». [l paborsl Tpedyercs jiBe Tabsmibl. B mepBoii, ¢ Ha-
3BAHMEM <«IMOSCOW», XPAHUTCST YHUKAJIbHOE id KaxK/10ro obbekTa (crosrbdery
id), ero nasBanue (crosbder name), ajgpec (address), gosnrora (longitude) u
mupora (latitude), Bo Bropoii, ¢ HasBannem «dots», XpaHsATCst SKPAHHBIE
KOODJIMHATHI (B MUKCEIAX) KAXKIOro obbeKTa. Jjisi 9T0ro ucrnosb3yores
crosorel X13, Y13, X15, Y15, X17, Y17, no jgBa /i KaxKJIOr0 ypPOBHs
3yMa. DTa TabJInIa co3aHa JJisl yI100CTBa 0TOOparKeHUsI TOUEK Ha KapTe
u ux kjaacrepusarun. Jannbie uz «dots» MO3BOJISIIOT He TEPEBOIUTH I'eO-
paduieckre KOOpIMHATHI B 9KPAHHBIE KaK/ Il pa3 Korga TPeOyIOTC 3TH
Koop imHaThl. Ha prucyHke 4 NpUBOJMTCS CKPUHIIOT JAHHON TAOIUITHL.

OcHoBHOIT QYHKITMOHAJT KapT

Kparko omurmiem cojep:kumoe php-daiiia, B KOTOPOM peain3yercs
OCHOBHOI (pyHKIMOHAJ KapT. CriepBa njer php-CKpHUIT, Ijie TPOUCXOIAT
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Puc. 4. Tabauna dots.

nonkiouenne K 6aze ganabix. Jlasee cienyer HTML 3aroioBok, cran-
JAPTHBIN 1711 OOJIBITMHCTBA BeO-CTPAHUIL, B HEM ITOAKJIIOUAIOTCS CSS JI0-
KyMeHT u 6ubsmoreku jjst pabotsl ¢ jQuery. Ilepen Hagasom 0CHOBHOIO
CKPUIITA, OIIUCHIBAEMOT'O JlajIee, Ha CTPAHUILY OMEIIAIOTCA B OCHOBHDBIX
JIMBA U OJHA KHOIIKA.

<div class = "mainbox">
<div class = "map"></div>
</div>
<button class = "table_button">Table</button>

Bremunit quB «mainboxs» mpejcraBisieT cobOl HEIMOJMBUKHBIA TTPsi-
MOyTOoJbHUK ¢ pazmepamu 800 Ha 600, B KOTOPOM MOMeENIAEeTCS BCA Kap-
Ta. BHyTpeHHUl B «map» — 3TO KOHTEHHED i TailjioB, OH HE UMEET
pa3MepoB, ¥ MMEHHO K HeMy HpHuBsi3biBaeTcsi coObiThe «drag&drop», c
[IOMOIIEI0 KOTOPOTO IPOMCXOJIAT JBUYKEHHE KapThl BHYTPH <«mainboxs.
Kuonka «table buttons» npennasnadena st nepexojia OT KapThl K Tab-
JIUIIE CO CIHCKOM OOBEKTOB.

Hamee ciemyer cam ckpunt. OyHKIUMN OYIyT ONUCAHBI B MOPSIKE UX
caenoBaHus B (aiie.

OTpucoBka TaiijioB

Dynkrms Draw 7] orpucoBbIBaeT TalljimKn BHYTPH JuBa «mainbox».
QOynknus IPUHUMAET JBa IlapaMeTpa — JIeBbIil U BepXHUil CIBUT JIUBa
«map». CHadajia cumTaeM, ¢ KaKOro Tailla HadaThb OTPHCOBKY KapTHI,
JIDYTUMH CJIOBaMU, KaKO# Tailll OKasKeTcs B BEPXHEM JIEBOM YIUIy JUBa
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«mainbox». st aTOr0 6epeM OTHENBHO JIEBBI M BEPXHUN CIBUTA OTHO-
curesibHO «mainbox» u jeauM ux Ha pasmep Taiios (curTileSize). Or
YaCTHOTO OepeM IeIyI0 JacThb.

) —topO f fset + of fsetTopW indow
tileY = ' _ ,
curTileSize
_ —leftOf fset + of fsetLe ftWindow
tileX = - - .
curTileSize

Barem B JIBOWHOM (BJIO?KEHHOM) HHUKJIE C HOMOIIBIO MeTojga append
Ji00aBiIsieM K JMBY «Iaps HOBBIM JuB, cBoiicTBY «background-image»
KOTOPOT'O IPUCBANBAEM H300parkeHne HyKHOI'O TaflInKa.

for (i = tileY - 1; i < countY + tileY + 1; i++)

{
for (j = tileX - 1; j < countX + tileX + 1; j++)
{
n = i+1;
m = j+1;
imgSrc = imgFile+’/’+i+’-’+j+’.png’;
$map.append(’<div id = "’+n+’_’+m+’" class = "tile"> </div>’);
curTile = $(C#’+n+’_2+m+’?);
curTile.css({
’background-image’: ’url(’+imgSrc+’)’,
’position’: ’absolute’,
>top’: (curTileSize) * i + ’px’,
’left’: (curTileSize) * j + ’px’,
’width’: curTileSize + ’px’,
’height’: curTileSize + ’px’,
’background-size’ : curTileSize + ’px’
b
}
}

OTpucoBka OObLEKTOB HA KapTe

Dynkrus DrawPoints [8] ¢ momormbio AJAX 3amnpoca nosydaer 06bek-
ThI, PACIOJIOXKEHHbIE Ha KapTe B 00JIAaCTU, KOTOpas B JAHHBIA MOMEHT
oTobparkaeTcst Ha 3KpaHe, U PUCYET UX B BUJIE TOYEK. 3aIPOC OTIIPABJIS-
ercs B daiist «getPoints.php», KoTopsiilt Bo3BpaIaeT pe3yiabTar B json-
dbopmare. 3arem B 1uKIIe TOUKK (JIUBBI HEOOJIBIIIONO Pa3Mepa) MeTOJO0M
append m00aBJISIIOTCS K IUBY «Mmap». ey mpu 3TOM 10JIb30BATE/b 3a-
XOT€JI BBIJIEJINTh KAKOH-IM00 0ObEKT, TO €CTh MEPEIIes Ha KapTy U3 Tad-
JINTIBI HAXKaTHEM Ha KaKyIo-JIMOO CTPOKY, TO MMEHHO B 3TOH (DYyHKIIUN
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HY?KHBII OObEKT BBIJIEJTUTCS IIBETOM, OTJIUIHBIM OT OCTAJbHBIX TOUYEK. B
«getPoints.php» mepenaroTcst KOOPAUHATHI JIEBOIO BEPXHEIO W IIPABOIO
HUZKHETO YIJIOB 9KpaHa U TeKyIuii pasmep 3yMa. C MOMOIIBIO0 3TUX JaH-
HbIX BbITOJIHsIeTCst SQL 3ampoc K Tabsuie «dotsy, rye XpaHATCsT SKPaH-
Hble KOODJMHATHI (B IIUKCEJIsIX) KayKJIOr0 00beKTa Jisl KayKJ[0ro pazmepa
3yMma.

IlenTpupoBaHue TOYKM

®ynknusa CountPosition [9] permaer 3asady mnepesoma reorpadude-
CKUX KOODJIMHAT (JI0JIOTBI U IIUPOTHI) B 9KpaHHbIe (rnukcean). OHa Bbl-
3bIBAETCsI, €CJIM IMOJIb30BATE/b Iepele/l Ha KapTy U3 TaOJIUIbI, Kejast
BBILIEIUThL HA KapTe Kakoil-imbo obbekT. IIpu srom ¢ nomompio GET 3za-
upoca B ¢aiiil mepeJaioTcs JOJIN0Ta 1 MIMPOTa HyKHONO 00LEKTa, KOTOPLIE
ABJISIIOTCA TapaMerpamu (GyHKIUU. [lepeBos KoopauwHAT TPOU3BOIUTCS
o dpopMyJIaM, KOTOPLIe OLLIM IIOIYyYeHbl U3 CJeLyIUX cooTHomennii. C
momortpio Google Maps ObLIM OIIpeiesIeHbl TOUHBIE KOOPIUHATHI JIEBOTO
BEPXHEro U HUXKHEro IIPaBOro yIJIoB KapThl. Jajee 3Has pasMepbl KapTh
JJId KazKJ10T'0 U3 3y1\/IOB, MOZKHO ITIOCYUTaTh, CKOJIBKO IIKceJien IPUXOINUT-
¢ Ha OIUH I'PAJILYC IIUPOTHL U JOJIOTHL. TakxKe 3/1eCh MEHIeTC IO3UIIUS
JUBa, «Map» TaKUM O0pPa30M, YTOOBI BBIJAEJEHHBIN OOBEKT OKAa3aJjICsad B
LIEHTPEe BUAUMON 00JIaCTU KapTEhl.

CobbITHE JBUXKEHUd JUBa map

JlBumkeHne uBa «map» — CaMoe 9acTo Bo3HHUKarolee cobbitrue. OHO
MIPOUCXOJIUT TIPY MEPETACKUBAHUY KapThl BHYTPH JnBa «mainboxs. [Ipn
9TOM IE€HEPUPYIOTCST TPU HOBBIX COOBITHsSI «start», «dragy», «stop» — Ha-
YaJI0 JBUYKEHUS, CAM MOMEHT JIBU2KEHUS U [TPEKPAIIEHUE JIBUKEHUS, CO-
OTBETCTBEHHO. MBI UCIOJIb3yeM TOJIBKO COOBITHE <«StOp», KOTOpOe BO3-
HUKAET B MOMEHT IIPEKpaIleHns JBHKeHus «mapy». O0paboTunk coObI-
THS B KQUeCTBE HapaMeTpa MOJIydaeT 00beKT «Ui», KOTOPhII UMEET MoJIie
«ui.offset> — mosuust mepeMenaeMoro 3jJeMeHTa OTHOCHTEIHLHO Hada-
Jia JIOKyMeHTa. BHyTpu o6paboTunka BBI3BIBAIOTCST METOIbI «Draws u
«DrawPoints».

$map . draggable(

stop: function(event, ui)
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{
Draw(ui.offset.left, ui.offset.top);
DrawPoints((-ui.offset.top + offsetTopWindow),(-ui.offset.left +
offsetLeftWindow), zoom);

}

»;

N3menennue pazmepa KapThbl

Dyukuus Zoom [10] peasnsyer nsmeHeHue pasMepoB KapThl, TO €CTh
yBEJIMYUBAET WM yMeHblnaer 3yM. OHa IpUHUMAET TPHU apryMeHTa —
KOOp/MHATHl MbImKE (mouseX, mouseY) oTHOCHTEIBHO «mainbox» (To
ecTb B JIEBOM BepXHEM yIily juBa Koopjuuuarsl pasabl (0,0)) u Tum 3y-
Ma (zoomtype), KoTopblii IpuHUMaeT 3HadeHust 1 uim —1 — yBesmdenue
U yMeHbIIEHHE 3yMa COOTBETCTBeHHO. IIpoliecc yBennmdenust 3yma ocCy-
IECTBJISIETCS  CJIEYIONMM 00pa30M: pasMephl TAilIOB MOCTENEHHO yBe-
guamBaiorcsa B 1.25, 1.5, 1,75 pa3, a moToM 3aMeHAIOTCd Ha Tailabl u3
JIUPEKTOPUH ISt CIIeIyInero syMa. IlmaBHocTh yBesmdenus obecrnednBa-
ercst dyuknueii setTimeout, Koropasi jieaeT naysy 1epeJi BbIIOJHEHUEM
KOJIa HAXOJISIIErocst B HEM, JJIMHA [Aay3bl yCTAHABIUBAETCS TPOU3BOJIHHO:

setTimeout (function()

{
},30);

3/1ech KOJI, KOTOPBI HAXOMUTCS BHYTPH (PUIYPHBIX CKOOOK BMECTO
MHOTOTOYWS, BBIIOJHUTCA C 3alep:kKoit B 30 mmiucekynn. Hampuwmep,
[epexo/i ¢ 3ymMa ypoBHs 13 Ha 3yM YpPOBHS 15 MPOUCXOIUT CJIEIYIIIUM 00-
pa3oM: CHadaJjia pa3Mep TailjioB, KOTOPBIM paBeH 256x256, yMHOXKAETCS
Ha 1.25, 3aTem uyepe3 30 mumcekyH1 — Ha 1.5, erie yepe3 60 MUIUCEKYH/T
yMHOXKaeTcs Ha 1.75 m HakoHer, depe3 90 MuImcekyH 1, pa3Mep BO3Bpa-
MAaeTcst B MCXOMHBIN(256x256), 1 Tailyibl 3aMEHSIIOTCS HA HEOOXOMMbIe
JUtst 3yMa ypoBHst 15. OUeBUHO, ITO €CJIU MPOCTO 3aMEHUTDH TaMJIbl Ta-
KM 00pa30oM, TO 00JIacTh, KOTOpasi 0TOOpaXkaJjiach Ha SKPaHE CABUHETCS
BJIEBO BHM3, M TOYKA KOTOPYIO MMOJIb30BATE/b XOTEJ YBE/JIUIUTD, yOEXKUT
U3 €ro NOJId 3PEHUsd, TO3TOMY TapaslIebHO ¢ M3MEHEHNEM pa3Mepa Tali-
JIOB HY2KHO MEHATDL IIOJIO?KEHUE KapThl. B MpejcTaBIeHHOM HUXKEe KOJIe
OIMCAHO yBeJWYeHUe TailjioB Ha 1.25 W ¢IBUT KapThl TaKuUM 00pa3oM,
9TOOBI TOYKA, HA KOTOPYIO HaXKaJjl I0JIb30BATE/Ib, OKA3aJaCh B TOM XK€
MecTe, rie U ObLIa U3HAYAILHO.
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left_position = $map.position().left;
top_position = $map.position().top;
setTimeout (function()
{
1
t = mouseY - 1.25%(mouseY - top_position);
$map.css

€t

mouseX - 1.25%(mouseX - left_position);

’top’: t + ’px’,
’left’: 1 + ’px’,
1N
curTileSize = startTileSizex*x1.25;
Draw(l, t);
},0;

[] mainbox
O skpau
[ xapra

' pacrosnue ot
TouKM A0 mainbox

top_position

CABMI KapTbl left i mouseY
OTHOCHTeNBHO eftjposition mouseX

mainbox

Puc. 5. Pacyer HOBOII mo3uium KapThl MOC/IE U3MEHEHUs 3yMa.

Pasz6epem ko nocrpouno. CHadasia IMoJIydaeM IMO3UIUI0 KapThl OTHO-
CUTEHHO POINTETHLCKOTO 3JIeMeHTa — JuBa «mainboxy. Left position —
CJIBUT KAPTHI BJIEBO, top _position — ¢aBur KapThl BBEPX, cpecTBa jQuery
[O3BOJISIIOT MOJIYYUTh 3TU JIAHHBIE C TIOMOIIBIO MeTo/la position() ssemen-
Ta. Jlajee uyeT pacdeT HOBOU IO3MIIUNA KapThl Ha KOTOPYIO OHA JIOJIZKHA
BCTaTh II0CJIe YBEJMYEHUsl, PACCMOTPUM €ero mojapobrnee. O4UeBHIHO, ec-
JIM YBEJIMYUTH BCE TAMJIbl HA MPOU3BOJILHOE YHUCJIO (B HAIIEM CJlydae Ha
1.25), T0 paccrosiHue OT TOYKU HAaXKATHUs JI0 JIEBOIO BEPXHErO yIyla KapThl
YBEJIUYIUTCS HA ITO K€ UHMC/I0, 3HAYUT, ITOOBI BEPHYTHh TOUKY B HYKHYIO
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MTO3UIINIO0 HEOOXOIUMO IIPOCTO OTHSITH OT TEKYIIEH MO3UIUN Pa3HOCTh YBe-
JITYEHHOTO U UCXOJIHOTO pa3mepoB. CriesraeM 3TO Jjist JIEBOTO CJIBUTA, JIJIsT
BEPXHEr0 BCE aHAJIOIMIHO. YTOOBI HANTH PACCTOSTHAE OT TOYKM HAYKATHUSI
JI0 JIEBOI I'PAHUIIBI KAPTHI HEOOXOIMMO K MO3UIINU KypPCopa cjieBa mouseX
MpUOABUTE JIEBBII CIBUT KAPTHI. Tak KaK CIBUT — BEJUINHA OTPUIIATE b
Hasl, TO paccTostHue paBHO mouseX — left  position, 3HATUT TTOCIIE YBEJIH-
geHust oHO Oyer paBHO 1.25 % (mouseX — left  position). Ham neobxosu-
MO clesiath cienyiee: left position — (1.25 % (mouseX — left_ position) —
(mouseX —left_position)). PackpbiB cKOOKE 1 TPOU3BE/IsT IPOCThIE ajred-
pandeckue JefCTBUs, HOJIydnM Bbipaxkenue: mouseX — 1.25% (mouseX —
left_ position).

Hastee, uepe3 css CBOWCTBa OObEKTa yCTAHABJIUBAEM €r0 B HYXKHYIO
[MO3UIINIO, YBEJININBAEM pa3Mep TAlJIMKOB U BbI3biBaeM Meron Draw. Ta-
KUM Ke 00pa3oM Bbi3biBaeM (yHKIWIO setTimeout ¢ 3amepxkkamu 30, 60
u 90. B mocjiesiHeM BbI30Be 3aMEHsIEM JIMPEKTOPUIO ¢ TaifljlaMu Ha Ty, T
XPAHSATCST TAMJIBI JIJIsT CJIJIYINero ypoBHst 3yMa. Hampumep, 715 mepexoma
oT 3yMa 13 k 3ymy 15, mocieaunii Be13oB set Timeout BeINISIUT TaK:

setTimeout (function()

{
1 = mouseX - 4*(mouseX - left_position);
t = mouseY - 4x(mouseY - top_position);
$map.css
€1
top’: t + ’px’,
’left’: 1 + ’px’,
b
curTileSize = startTileSize ;
imgFile = "../maptiles/z15";
Draw(l, t);
DrawPoints(1l,t, zoom);
},90);

Kak BumgHO, pasmep TailJloB BO3BpAIlaeTCsl B OPUTHHAJILHBIN
(256x256), HO paccTosiHUe J0 TOYKH, HA KOTOPYIO HayKaJl MOJIb30BaTeIb,
YBEJINUMJIOCH B 4 pasa. DTO MPOUCXOIUT HOTOMY, YTO OJWH TAlJIUK JJIsT
3yMa ypoBHS 13 cofiep:KuT 00/1acTh, KOTOPYIO cojiep:kaT 16 TailjIuKoB Jist
3yma ypoBHs 15. Takoe ke COOTHOITIEHNE BLITIOJTHAETCA IPU IIEPEXOJIE OT
3yma ypoBHs 15 K yposHIO 17.
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CobbITHEe ABOITHOTO KJIMKA JIeBOII KHOIIKOI MBbIIIN

[Tpu gBOitHOM HaXKaTUM HA KAPTY JIEBOM KHOIIKOM MBI MOJI2KHO ITPO-
U30UTH yBeJUUYEHNE Ha OJIUH 3yM. B 06paborduke coObITUsT 3aIIOMUHAIOT-
Cd KOOPJAMHATBHI Kypcopa B MOMEHT HayKaTUsd U IIepelaloTcd Kak Illapa-
MeTpbl B QYHKINIO Z00m, KOTOPasi BbI3SBIBAETCS 3/1€Ch 2Ke:

$map.on(’dblclick’, function(e){
mouseX = event.x - offsetLeftWindow;
mouseY = event.y - offsetTopWindow;
Zoom(mouseX, mouseY, 1);

»;

O6pabOTINK COOBITHUS IOy IaeT OOBEKT event, B KOTOPOM COJIEPXKATCSI
moJist event.x u event.y — KOOPJMHATHI KypPCOPa MBI OTHOCUTEIHHO
9KpaHa, HO y/100HEe MCIO0JIb30BATh KOOPAUHATHE OTHOCHUTEIBHO mainbox.
st aToro or event.x oTHEUMAaeM paccTosiHme Mexjay mainBox u jeBoit
rpanuneii sxkpana (offsetLeftWindow), ananornuno nocrynaem ¢ event.y.
BoseiBaem dyukimio Zoom c mapamerpom ZoomType, paBabiM 1, Tak
KaK 10 JIBOMHOMY HaXKaTHUIO JIEBOI KHOIKON MBIIITU MbI YBEJIMIUBAEM 3y M.

CobbITHE JBOIHOrO KJIMKA NMPaBOil KHOITKOI MbIIIN

IIpu nBoftHOM Ha)kaTWHM HA KapTy MPaBON KHOMKONW MBIIIU JOIKHO
[pOM30#TH yMeHbIlleHne Ha onuH 3yM. B JavaScript Her cobbiTmst, or-
BEYAIOIIEro 3a JIBOWHOE HaXKaTHe MPABON KHOIKON MBIIIH, HO €CTh COObI-
THE OJUHAPHOIO HaXKATUS, IPU KOTOPOM BBLI3BIBACTCA KOHTEKCTHOE MEHIO.
JLj1st TOro 9TOOBI NCKYCCTBEHHO CO3/1aTh COOBITHE JBOMHOTO HAaXKATHS, [10-
crynuM ciepyiuM obpaszoM. [lpu nepBom Haxkatuu OyneM 3allOMHUHATH
BpeMd HaxKaTud, & IIPU BTOPOM BBIYUC/IATHL Pa3HUILY MEXKJY TEeKYIIUM
BpeMEHEM W 3allOMHEHHBIM. Eciim pasnuiia He MPEBLIMIAET OMHONW CEKYH-
Jbl, TO CYUTaeM, 4YTO II0JIb30BaTe/Ib COBEPIINUJI JIBOUHOI KJMUK IIpaBOM
KHOIIKOM MBIIN U II0XKeJIaJI YMEHBIINATL YPOBEHDb 3yMa.

$map.on(’contextmenu’, function(e)q{
if (cur_sec == -1)
{
cur_time = new Date();
cur_sec = cur_time.getSeconds();
}
else

{
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times = new Date();

tmp_sec = times.getSeconds() - cur_sec;
if (tmp_sec<=1)
{

mouseX = event.x - offsetLeftWindow;
mouseY = event.y - offsetTopWindow;
Zoom(mouseX, mouseY, -1);

}

cur_sec = -1;

»;

Cumcok o0'beKTOB

B Texkymem pasmese Mbl onuieM (GyHKIIHOHAT, PeaTn30BaHHbIN JIJIst
paboThI ¢ OObEKTAMH Ha KapTe.

OtobparkeHue TabIUIIBI

ITpu onmcanuu daitia maps.php Mbl yIIOMSHYJI O KHOIIKE, PACIIOJIO-
2KEHHOH II0 JIEBYIO CTOPOHY OT KapThl, cM. puc. 1. Ilpu maxkatum na nee
[I0JIb30BATE/Ib EPEXOIUT HA CTPAHUILY C TAOJIUIEH, COIMEepIKAIell CIIMCOK
Bcex 00bekToB. Tabsuia He pacTdHyTa Ha BCIO CTPAHUILY, a, KAK U Kap-
Ta, pacloJioykeHa BHyTpu juBa paszmepon 800x600, OyieM HA3BIBATH €0
«Box». Takrke Ha cTpaHHUIle PACIIOJIOXKEHA TOUCKOBas (popMa, JjIsi TOUC-
Ka OObEKTOB 10 MMeHU win ajipecy. B nauase daiina umer php-ckpurr,
B KOTOPOM BBIYHC/ISAIOTCS [IBa BAXKHBIX 3HAYEHUS — O0IIee KOJUIECTBO
CTPOK B TabJINIE U KOJIMIECTBO CTPOK KOTOPbIE TIOMEITTCcs B Box.

<7php
header (’Content-Type: text/html; charset=’cp-1251’);
$connect = mysqli_connect(’localhost’, ’maps’, ’maps12345’)
or die("MySQL connection error");
mysqli_select_db($connect, ’maps’) or die("Select database error");
mysqli_set_charset($connect,’cp-1251?);
$q = mysqli_query($connect, "SELECT COUNT(*) FROM ‘moscow‘");
$numRows = mysqli_fetch_array($q) [0];
$row_on_screen = (int) ((600/20));
>

Kak Buamo, obimee KOJMYECTBO CTPOK COXPaHSIETCSI B IIepEeMeH-
nyro $numRows, a kosmdecTBO CTpOK, momemalomuxca B Box — B



110 B.B. Ocoxun, H. E. l'opoxxanun, B. P. Basuios, . V. Kamumos

$row on_screen. Yucso 600 B pacyere $row on_screen — Boicora Box,
a 20 — BbBICOTa CTPOKH.

Hasee nepemecrumces k tery body. B mem pacnosnoxen ko, cosnato-
it camy Tabsuiry. Tak Kak KOJIMYeCTBO CTPOK JIOCTATOYHO BEJIMKO, Obl-
JIO IIPUHATO PEIIeHUe CO3/1aBaTh M3HAYAJIBHO KOJIHYECTBO CTPOK, PaBHOE
2*$row _on_screen. To ecTb npu OGHOBJIEHUN CTPAHUIILI TAOJIUIA UMEET
Y/ZIBOGHHOE KOJIMYECTBO CTPOK, moMernaomuxcst B Box (B Hamem ciydae
510 60 cTpok). Ilpn ckposie TabaUIBl BHU3 K HEll JOOABIISIIOTCS CTPO-
KW, a JITaHHBbIE B HUX 3arpyrKafoTcsd C IMIOMOIIBIO ajaxX 3alpoca, MHade Ipu
G0JIBIIIOM KOJIMYECTBE CTPOK Harpy3Ka Ha CTPAHUILy Oblyia Obl OYeHb BeIH-
ka. /lamee mpuseen Ko Tera body, B KOTOPOM CO3IAI0TCSI BCE DJIEMEHTHI

dOpMBI.

<body>
<div class =’find’>
<div>Name</div>
<input type="text" size="25" class=’name’><br><br>
<div>Address</div>
<input type="text" size="25" class=’address’><br><br>
<button class=’find_button’>Find</button><br><br>
<button class=’cancel_find’>Cancel</button>
</div>
<div class=’Box’>
<table class=’table’ border="1">
<?php for($i=1;$i<=2*$row_on_screen;$i++) : 7>
<tr class=’Tr’ id=’<?=$i?>’>
<td column_name= ’id’ class=’Td’ ></td>
<td column_name= ’name’ class=’Td’ ></td>
<td column_name= ’address’ class=’Td’ ></td>
<td column_name= ’longitude’ class="Td’></td>
<td column_name= ’breadth’ class=’Td’ ></td>
</tr>
<7php endfor 7>
</table>
</div>
</body>

3amoJsiHeHne TabJIUITbI

Dyukiyst 3amnoaHeHnst Tabuipl [11] BeI3biBaeTCst mpu cKpoJLie TabJin-
1bl. OHa 3aI0JTHSET ee CTPOKU JIaHHBIMU U3 6a3bl. OyHKIMsT TPUHUMAET
JIBa mapameTpa, begin — HOMep CTPOKHU, KOTOpas IIPU TEKYIIEeM YPOBHE
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[MPOKPYTKH HAXOJUTCS BBEPXY TaOJUIBI U ¢t — KOJMIECTBO CTPOK, KO-
Topoe HeobOxoaumo 3arnoauTb. CHadasa dopmupyercs GET zampoc k
daiiny rows.php, B KOTOpOM BBITIOJIHSIETCsT cooTBeTcTBYIomuit SQL 3a-
mpoc.

var request = "n=" + begin + "&m=" + cnt;
$.ajax({

url : "rows.php",

data : request,

b

JlaHHBIE, TIOJIyYIEHBIE B PE3YJIbTATE 3AIIPOCa, BO3BPAIIAIOTCS 13 (haitia
rows.php B json dopmare.

$.ajax({
url : "rows.php",
data : request,
dataType : "json",
success: function(data)

{
var str = JSON.stringify(data);
var tmp = JSON.parse(str);
var i;
for (i = 0, j = begin; i < cnt; it++, j++)
{
$tr = $CO#°+3);
$tr.children("td") .eq(0) .text (tmp[i].id);
$tr.children("td") .eq(1) .text (tmp[i] .name) ;
$tr.children("td").eq(2) .text (tmp[i] .address);
$tr.children("td").eq(3) .text (tmp[i] .longitude) ;
$tr.children("td") .eq(4) .text (tmp[i] .breadth);
}
}

B

Oyuxiyst $.ajax(...) COMEPKUT CEKIUIO SUCCESS, KOJI BHYTPH KOTOPOIi
BBITIOJIHAETCS TOJILKO B CJIydae YCIEITHOrO BBITOJTHEHUs 3ampoca. Ecin
rows.php ycnemnso BepHyJI TaHHBIE, TO B IUKJIE OCYIIECTBJISIETCS 3aI0JI-
HeHUe CTPOK TaOJIUIIBI.

CobpITHE CKpPOJIJIA TAaOJIUIIBI

Ob6paboTank cobbiTHst paboTaeT ciepaynuM obpaszoMm. [Ipu npokpyTke
CUUTAETCS KOJUIECTBO MPOKPYUEHBIX CTPOK M UMEHHO 3TO KOJUIECTBO
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CTPOK Jj100aBsisieTcst B KOHel Tabsuibl. JI1st HuX BbI3bIBaeTcs OyHKIN

FillTable.

N3Mmenenne JaHHBIX B TabJIMIe

[Tpu nakatum Ha JIOOYIO sT9€iKy TaOIUIBI KpoMe sdeiiku id, oHa 1e-
PEXOIIUT B PEXKUM PEIAKTUPOBAHUS JAHHBIX. 10 €CTh y IOJIb30BaTENIs
€CTb BO3MOXKHOCTb MEHSITh HAa3BaHUE UJIU aJipec Jitoboro obbekTa. Coxpa-
HEHUE HOBBIX JAHHBIX IPOUCXOJUT B MOMEHT, KOIVIa C PEIaKTUPYeMOi
sueiiku cHUMAaeTcs (POKYyC, IPYTUMHU CJIOBAME, KOTJIA IOJIb30BATEIb Ha-
JKAMAaeT B JIPyToe MPOU3BOJIbHOE MecTo Tabuiibl. CoxpaHeHneM JaHHBIX
B b6azy sanumaercs dyukius UpdateTable, B kauecTBe napameTrpoB oHa
npuHuMaeT id CTpoKHU, Ha3BaHME KOJIOHKH, SA9eiika KOTOPOM pemaKTHpPO-
Bajiacb — column _name u HOBBIE jlaHHBIe — NW _data. 9Tu JaHHBIE C TI0-
MOIIBIO ajax 3arpoca OTIpaBIdioTcs B ¢aits updateRows.php, B KoTropom
dopmupyercst update 3ampoc K 6aze janabix. Koj dyHKIMM HEOOJIBINIOIN,
[IO3TOMY TIPHUBEJIEM €T0 IIeJIMKOM:

function UpdateTable(id, column_name, nw_data)

{
var request = "id=" + id + "&column_name=" + column_name +
"&nw_data="+nw_data;
$.ajax({
url : "updateRows.php",
data : request,
B
}

ITouckoBasi dpopma

[TouckoBasi popma O3BOJIAET MMOJIH30BATEIIO UCKATH OOBEKTHI B TAab-
Jiatie 1o uMeHu win ajpecy. llosib3oBaTesib BBOIUT aHHBIE B 110 Name
u/min Address u npm mHaxkarnm Ha KHOnKy Find B Tabsume ocrarorcs
TOJIBKO CTPOKH, YJIOBJIETBOPSIONINE 3aIllPOCY MOJIb30BaTEIsI. BBIecKa-
3aHHOE Peasn30BaHO B 00PAbOTUINKE COOLITHS HAXKATHs Ha KHOUKY Find
MOCPEJICTBOM ajax 3ampoca B daiir find  rows.php.

$(".find_button").on(’click’, function()
{

var name = $(’.name’).val();

var address = $(’.address’).val();
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var request = "name=" + name + "&address=" + address;

$.ajax({

url : "find_rows.php",
data : request,
dataType : "json",

\\...
B
DN
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[Tonyuennnbre mamubie, Tak:ke kKak u B dpyuknuu FillTable, sanucoisa-

I0OTCAd B CTPOKH Ta6JIHLLbI. Kuonka Cancel npe/iHa3HavdeHa JJisi BO3BpaTa

Ta.6.HI/IL[bI B IIpe>KHee COCTOAHHnE.

Kinacrepuzaiusi 00beKTOB Ha KapTe

Hepeﬁﬂ,eM K pEHIeHruIo 3aJa9i KJjlaCTepUu3allrun 00BEKTOB Ha, KapTe.

Hawm norpebyioTcst gonotHuTeIbHbIEe TabIHIb B 6a3e JaHHbIX. B Tabsmie
listofpoints xpansrcess 1030 pasmuaHbIX TOPropeix Todek MockBbl. B Tab-
JIAIE MMEIOTCs CJIEJTYIOIIHe CTOJIONbL: nieHTnduKaTop To4KY (id), Ha3Ba-
uue Touku (Name), aapec kaxoit Touku (Address), mupora (firstkoord)
u posrora (secondkoord) . Tabsmma nokaszana Ha pHCYHKE 6.

3| DréamwearZ

4 Apple2

5 ‘ BonwebHbiin Mup 22koMn
6 § 'B03AL-2

7 %ATpMyMZ

8 %Ouaxosoz

9 ? BonwebHbIn2 MUp KOMMb

10 Z MNneep.py2
11 | [lomunatop
12 t Apbop MyHau 1

Mocksa, Manaﬂk CeMéHOBCKaﬂ ynuua,r 2801'3' 5.7862
Mockea, JlepMOHTOBCKUI1 NpocnekT, 2K1 1557049

Mockea, ynuya Cyujésckuit Ban, 5C1 ( 55.7847
Mocksa, PycakoBckas ynuua, 1 55.7922
Mocksa, CyxoHckana ynuua, 7A 1 55.8564
Mocksa, npocnekT AHgponosa, 36 55.6458
Mockea, ynuuya 3emnaHoii Ban, 33 155.7672
Mocksa, PabuHoBas ynuua, 44C3 556957

Mocksa, ynuua Muknyxo-Maknas, 55 55.6507
Mocksa, ynuua Mactepkosa, 4 55.7390
Mocksa, Manas CeméHoBckas ynuua, 28C13 55.7852
Mocksa, JlepmoHTOBCKMIA NpocnexT, 2K1 55.7039

Puc. 6. Tabauna listofpoints.

137.7165
37.8354
1375969
37,6500
1376714
376518
37,6571
374372
37,5545
37,6660
37.7155
| 37.8454

L  firstkoord secondkoord color

bl b ek ok DR wh Bk weh G b Rk e

B mabaune million 4 cronbua. IlepBblit 1 BTOpOil CTOMOIBLI COmEpKaT
uIeHTUUKATOPBI TOUEK U3 TaOJUIEI [istofpoints, TpeTuit cToaberr 3a/1aeT
PACCTOSTHHE MEXK]Iy COOTBETCTBYIONIUMHU TOYKAMHU B MeTpax. JeTBEpThIil
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crosibert, del sIBJIsIeTCsT BCIIOMOTATEIbHBIM CTOJOMOM. /Jljist BhIaucIeHus
PACCTOSTHUST MEXK/Iy TOYKaMu B Tabsmie million ucronb3yem hopMyiry

L = arccos(sin(p4) - sin(pp) + cos(pa) - cos(¢p) - cos(Aa — Ap)) - R,

I7e YA U Qp — MHUPOTa, A4, Ag — J0JIIOTa JTAHHBIX IIyHKTOB, d — PacCTO-
sIHUAE MEXKJy IIyHKTaMU, U3MEPsSeMOe B paJuaHax JIMHON Ty OOJIBIIIOrO
Kpyra 3eMHOrO Imapa. PaccTosiHme MeXTy MyHKTaMU, U3MEPSIeMOe B K-
JiomeTpax, omnpejessercs mo dopmysie L = d - R, tne R = 6371 kv —
cpeHuil paguyc 3eMHOTO mapa. OcrajbHble 2 TabJIMIBI BpDEMEHHBIE, OHI
Oy/IyT OIHUCAHBI B AJITOPUTMAX KJIACTEPUBAIIAN.

AaroputMm KJiacTepu3aluym MeETOJAO0M PacCTOsi-
HU

B nanHOM pasjiesie MBI OIHUCBHIBAEM aJIOPUTM PEIICHUS 3389l KJIa-
crepusanuyu 00bEKTOB METOJIOM paccTostHmil. CuuTaeM, 9To aJrOPUTM Ha
BXOJIE MOJIy9aeT HEKOTOPOe YUCI0 S U B KAXKJIOM PE3YJIBTUPYIOINIEM KJIa-
crepe JiI00ast TOYKa HAXOIUTCS Ha PACCTOSTHUHU He GOJIbIe 1eM S OT IeH-
Tpa Macc TOYEK ITOro Kjacrepa. Pa3obbéMm 3aady Ha CJIEIyIOIIHe O~
3aTAT.

e BanuceiBaeM B Tabsuily timemillion Bce crpoku Tabaurel million,
3HaYEeHHe PACCTOSTHUSI KOTOPBIX MEHbIIe S.

e HaxomnMm TOUKy, B S-OKPECTHOCTH KOTOPOI CONEPXKUTCS MAKCH-
MaJIbHOE YUCJIO JIDYTUX TOYEK.

e Jlyisi TIOJIyUEHHON TOYKHU HAXOJMM BCE TOUKU €€ S-OKPECTHOCTH.
CumraeM 3TH TOYKHA PACCMOTPEHHBIMHU ¥ yjajsieM W3 TabJIMIlbI
timemillion cTpoku, comepzKaliue 5TH TOYKH.

e 3amyckaeM pacCMOTPEHHBIE TIaru B IIUKJIE JIJIsT COTIOCTABICHIS KJTa-
CTEPOB BCeM TodYKaMm TabJuibl listofpoints.

o COXpaHHeM HUTOrIoBYIO KJjlaCT€pHU3allulO B basze JaHHBIX.

Jlajtee paccmaTpuBaeM KaKIIbIH M3 OMUCAHHBIX ITAroB 6oJiee moapoo-
HO.
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IIlar 1. 3anuckiBaem B Tabauity timemillion Bce cTpoku
Tabsmunbl million, 3HaUYeHne paccTOAHUS KOTOPHIX MEHb-
mie S

Hanomuaum, aro B Tabsuie million Jiexkar Bce TMONAPHBIE PACCTOSTHUS
MeXK Ty Toukamu. Harmmurem 3ampoc, KOTOPBIil BeIHET u3 Tabymiel million
CTPOKH, COOTBETCTBYIOIIHE TOYKAM, PACCTOSTHIE MEXK Y KOTOPBIMYI MEHb-
me S. Pesynbrar 3ampoca 1pejicTaBjieH Ha PUCYHKe 7.

SELECT id1, id2, distance FROM million WHERE distance < @S

id1 id2 distan id1 amount =
1) 11 128 46| 129
1] 49| 1721 63 129
162 1081 563 | 129 |
1] 67| 788 397 127,
1 72 486 994 126
Puc. 7. Ta6muua timemillion. Puc. 8. Yucno smementos nist nenTponaos.

I[IIar 2. HaxoauM TO4YKY, B S-OKPECTHOCTH KOTOPOM CO-
JEPKNUTCSI MAKCUMAJIbHOE YHCJIO JAPYTUX TOYeK

PesysbraToMm ciieiyiomero 3amnpoca aBiisieTcs Tabuia, Kaxias CTpo-
K& KOTOPOI COCTOUT U3 UJIEHTUMOUKATOPA TOUKU U KOJIMIECTBA TOUEK B €6
S-OKpEeCTHOCTH, B HOpsiKe YObIBAHMS KOJMUIECTBa. Pe3yibrar mpeicras-
JICH Ha PUCYHKe 8.

SELECT id1, COUNT(*) as amount FROM timemillion
GROUP BY idl1 ORDER BY amount DESC

IlepBas cTpoka pe3yabraTa IPEeIbIIYIIEro 3almpoca COOTBETCTBYET TOUKE,
UMEIOTENl HAnbOIbIee KOJTMIECTBO TOUEK B ee S-OKpecTHOCTH. Bymem
HA3bIBATH €€ MEHTPOUIOM. JaIUChIBAEM 3TOT IEHTPOU] B IMEPEMEHHYIO
mazximum. Ecin mazximum paser 0, To KaxkJas TOYKa obpasyer co0O-
CTBEHHBII KJiacTep.
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Tar 3. nsa nosrydyeHHOI TOYKM HAXOJUM BCE TOYKU €€
S-okpecTHOCTHU, yOUpaem HaiiJIeHHbIe TOYKHA U3 PACCMOT-
peHus

B ciepyromux aByx 3arpocax yaajsieM u3 Tabuuibl timemillion nien-
TPOWJ U BCE OTHOCSIIUECST K HEMY TOYKH JJIsi TOrO, UTOOBI jaJjiee OHU
HE paccMaTpuBaINCh. Tak Kak MOBTOPATH 3allpOC YIAJEHUS JIJIsT KaxK 10
TOYKH HE Ie1eco0bpa3Ho, CHAYMaIa HAKAILIHBAaEeM id TOYEK B CTPOKY Str,
a y»Ke II0TOM OJIHUM 3allPOCOM YIAJISIEM.

DELETE FROM timemillion WHERE idl = Gmaximum
DELETE FROM timemillion WHERE idl INC(...)

3anyckaeM paccMOTpEHHbIE€ IIIaru B IUKJIE JIJIS COIIO-
CTaBJIEHUsI KJIACTEPOB BCeM TOYKaM TabJsuiibl listofpoints

IIpumensiem maru ¢ nepsoro o tperuil. Ilpu momomu mara 1 3amm-
cbiBaeM B Tabsuity timemillion Bce cTpokm TabauIlbl million, 3HadYeHME
paccTosinis KOTOpbIX MeHbine S. Ilpu momoru mara 2 HaxoguM TOUKY,
B S-OKPECTHOCTH KOTOPOI COAEP:KUTCS MAKCHMAJIbHOE THCJIO JPYTHX TO-
vgek. Ilpu momoru mara 3 Jjisi HOJYYEHHOW TOYKM HAXOIMM BCE TOYKHU
eé S-okpectHocTn. CunTaeM 9TH TOYKH PACCMOTPEHHBIME U YIAAJISIEM U3
TabsmIbl ttmemillion cTpoku, cojepxkaliiue 9T ToYKu. Ha BbIXOJEe I10-
JiydaeM MaccuB finish, riae jexkar id TOYKM W HOMEpP KJjacrepa. lasee
ounIaeM Tabuity timemillion.

CoxpaHsieM MTOTOBYIO KJlacTepU3aluio B 0a3e NJaHHBIX

ObnoBiisiem Tabsuiy listofpoits m 3amuchiBaeM 3HAYEHUs] MACCUBa,
finish B coorBercTByOMME cTpOoKU. lIpemmosoxkum, aro MyHKIMS color
COTIOCTABJIAET 3aJJaHHOMY ducjy oT 0 10 2562 ormesbHbIl 1BeT. Ilpeo-
cTaBjisteM €€ peaju3aiuio gurareo. [IpumernM 31y GyHKIUO I pac-
KpacKy Bcex Touek. PesysibTar 1mokasaH Ha PUCYHKe 9.

Anroputm k-cpeaHux

B nmansOM pazjiesie Mbl OIKCBIBAEM AJTOPUTM KJIACTEPU3AIMH TOUYEK
Ha KapTe MeToioM k-cpeannx. Peajmsaniust JaHHONO METOJ/a OCHOBLIBA-
eTcs Ha IIOMCKe IEHTPOUIOB U PaclpeIe/ieHu TOYEK 110 3TUM IeHTPOU-
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Puc. 9. Knacrepuzamust meromom paccrosiamii. Paccrostane pasao 10000
METPOB.

mam. CuamraeM, 9TO aJrOPUTM Ha BXOJE MOJIyYaeT HEKOTOpOe YuCyio k —
KOJIMIECTBO PE3y/IbTUPYIONINX KJIACTEPOB OyIeT paBHATLCA k. Pazobbém
3a7avqy Ha CJIeIYIONINe ITOI3aIa|n.

e BribupaeMm k mepBbIX TOYEK U 3AIIOMUHAEM HX.

e 3aImchiBaeM BO BPEMEHHYIO TabJIUIly CTpoKu. Kaskiasi cToKa mMe-
€T CJIelyIuil BUJI: IIEHTPON, TOYKa, OTHOCAIIAACS K IIEHTPOi1y, U
paccTosinre MexX 1y HuMu. st KarkJ10ro 1MeHTpoiiia IepedncassoT-
Cd BCE OTHOCHAIIMECTd K HEMY TOYKU.

[ ] HaXO,HI/IM MHUHUMAaJIBHOE PpacCCTOdHMUE OT TOYEK JO IMEHTPOUI0B.

e Jls KarkJI0TO KJIacTepa HAXOAUM IEHTP MacC U OJIMmKaifIyio K
HEeMy TOYKY II0 KoopjuHaTaM. IlepeorpesesieM MacCUB IEHTPOU-
JI0B HOBBIMU JaHHBIMU.

e IIpoBepsieM Ha COBHAJIEHNS HOBBIX IIEHTPOUJIOB C JIIOOLIMU IIEHTPO-
UJAaMU U3 OPEJbLIYIIAX UTEepalnii.

e CoxpaHsieM MTOIOBYIO KJIACTEPU3AIUIO B Oa3e ITaHHBIX.

IITar 1. Beibupaem k nmepBBIX TOYEK W 3aITIOMUHAEM UX

NzHavabHO MaHHBII aJrOPUTM MO3BOJISIET BRIOPATH JIOObIE k TOUEK
U3 UCXOMHON TabJIMIBI ¢ TOIKAMU, JIJIsi OIPEIEJIEHHOCTH MbI BBIOHpPAEM
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mepBble U3 HUX. BbIOpaHHble TOYKN Mbl HA30BEM IEHTPOUIAMA U YIAIM
ux u3 tabsurel million. llpumep ynanenus: Todek mokasas Ha pucyHske 10.
ViajienHble TOYKKA HE PACCMATPUBAIOTCA B CJEAYIONIUX IIAraxX aJIrOPUT-

Ma.
ddd id2; distance; del
1, 2, 11722 1
1] 3| 7a88| 0
1 4/ 3660 1 1] 3] 7424
1§ 5% , ssosé 0 1| 4 3621
1 6| 16147 1 1 5/ 8392
Puc. 10. [Ipumep ymamenus: touek.  Puc. 11. Tabyuma timemillion.

UPDATE million SET ‘del¢ = 0 WHERE idl IN (...)

Tar 2. Sanonxasiem tabsuiy timemillion

C oMOIIBIO CIIEIYIONINX JBYX 3AIIPOCOB MbI BBIOMPAEM TOYKH, OTHO-
CAMIMecs: K HAIMM IEHTPOUIAM, U 3alMChIBAEM HX BO BPEMEHHYIO Tab-
gty timemallion. [lpumep mostydeHHOrO pe3yJibraTa MOXKHO BHJETH HA
pucynke 11.

SELECT * FROM million WHERE idl IN (...) AND del=1
INSERT INTO timemillion (idl, id2, distance) VALUES (...)

Tar 3. Haxoanm MUHUMAaJIbBHOE PACCTOSTHUE OT TOY€EK 10
EHTPOUI0B

Pesymwprarom cremyromiero SQL 3anpoca siBiisieTcst BpeMeHHast TabJin-
a newtimemillion, B KOTOPOH JIeXKAT TEHTPOUJIBI C COOTBETCTBY IOIIUMU
TOYKAMU W PACCTOSHUE MEXKTy HUMU, TabJ/IUIA OTCOPTHPOBAHA I10 IIEHT-
porjIaM | 110 PACCTOSHUIO B IOPSIJIKE BO3paCTaHus. Bce TOYKHU, OTHOCH-
muecs K OJHOMY IEHTPOHUIY, HAa30BEM KjacTepowm. [Ipumep pesysbrara
3aIpoca MOYKHO BHJIETH Ha PUCYHKe 12.

INSERT INTO newtimemillion (id1l,id2,mindist)
SELECT tm3.id1, tm2.id2, tm2.mindist FROM (SELECT tml.id2,
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min(tml.distance) as mindist FROM timemillion tml GROUP BY
id2) as tm2 JOIN timemillion tm3 ON tm3.distance =
tm2.mindist AND tm3.id2=tm2.id2

id2 mindist
128 SredneeX  SredneeY
3621 5577062618 | 37.71102833
8392 5563937532  37.71179319
7 169 55.75062312 | 37.55219427
11, 10| 6005

Puc. 13. Lenrps Macc KiaacTepos.

Puc. 12. Tabnuna newtimemillion.

IIlar 4. /Ins KaXk/10ro KJjacTepa HaxoAuM IIeHTP MaccC u
OJm2Kaiflyo K HeMy TOYKYy 110 KoopauHataMm. Ilepeonpe-
JeJjisieM MacCUB IIEHTPOU/I0B HOBBIMU JaHHbIMU

JlaHHBIN 3aIIpOC HAXOIUT IEHTP MACC JJIs KayKJIOro MEHTPOUIA IIy-
TEM CJIOXKEHHUsI KOOPJIMHAT TOYEK, OTHOCAIIMXCA K KaXKJIOMy U3 KJlacTe-
POB, U JleJIeHUs Ha UX KOJU4IecTBO. llomydeHHble KOOpAWMHATHI U OYIyT
ABJIATBCA IleHTpamMu Macc. [IpuMep pesysbrara 3ampoca MnpeacTaBieH Ha
pucynke 13.

SELECT AVG(firstkoord) as SredneeX,
AVG(secondkoord) as SredneeY FROM (SELECT * FROM
newtimemillion as tml JOIN listofpoints as tm2 ON
tml.id2=tm2.id) as tm3 GROUP BY tm3.id1

Caenyromuit SQL 3ammpoc mo3BoJIsieT onpeaenTb TOYKY, KOTOpasi Jie-
KAT OJIMZKe BCEro K LeHTpy Macc. IIpumep pesyribrara 3ampoca Ipes-
CTaBjIeH Ha PUCYHKe 14.

SELECT id, min(ABS(firstkoord+secondkoord-@summ))
FROM (SELECT * FROM newtimemillion as tmi

JOIN listofpoints as tm2 ON tml.id2=tm2.id) as tm3
GROUP BY tm3.id1
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id min(ABS((firstkoord+secondkoord)-93.56114444))
”1’30.00004444 ]
2?0.00004444 i
310.00225556 ,

Puc. 14. Tlouck Touek, OymKaiImx K IMIEHTPaM MacC CBOUX KJIACTEPOB.

ITpoBepka Ha coBIIaJieHNE HOBBIX [IEHTPOUJIOB C JIIOOBIMU
[eHTpouJaMM Ha NPeAbIAYyIUuX UTepanuax

ITpoBepsiem, OBLIN Ji TOJIy9IEHHBIE IEHTPOUIBI 3a(UKCUPOBAHBI HA
JIIOOOI M3 TPEAbLIYINX UTEPAIUsIX, €CJIH Jia, TO 3aBepIIacM AJIOPUTM,
ecJIin HeT, J0DABJIsIeM IOJTy YeHHbIE IEHTPOUTHI B MACCUB CO BCEMU OCTAJIb-
HBIMU TIEHTPOUJIAMHE, OIPEJICIEHHBIMI Ha MPOILIBLIX Marax, u MOBTOPSEM
maru 2, 3 u 4.

CoxpaHsieM UTOTOBYIO KJlacTepu3aluio B 0a3ze JaHHBIX

ObnoBiistem Tabsuiy listofpoits m 3ammchiBaeM 3HAYEHUs MACCUBa,
finish B coorBercTByOMME CcTPOKU. lIpemmosoxkum, aro MyHKIMS color
COTIOCTABJIAET 3aJJaHHOMY ducy oT 0 10 256° ormenbubii nser. IIpemo-
cTaBjisteM €€ peaju3aiuio gurareto. [Ipumernm 31y GyHKIUO I pac-
KpPacKHU BCex TOYeK. Pe3ybrar mokasaH Ha pucynke 15.

3akJlI0o4eHne

B cratbe paccmorpena peasimzanysi web-IpUIOKeHUsT OHJIAWH-KaPT.
IlompobHo ommcano, Kak KapTa, pa3duras Ha Tailbl, 0TOOpaskaeTcst Ha
9KpaHe B OIPEJIEJICHHBIII MOMEHT BPEMEHHU, KAKUE TailjIbl TO/IDYKAITCS
IPU OYEPEIHOM IEePEMEeIeHIN BUAUMON 00/1acTh, KaKuM 00pa3oM OcCy-
IECTBJISIETCS KOPPEKTHOE YBeJIMUeHne KapThl. Peasin30BaH mepeBoji reo-
rpadudecknx KOOPAUHAT B SKPAHHBIE W 0OPATHO, OMKMCAHO, KaK TaDJIUIA
00'bEKTOB BAIIOJTHSETCsT JJAHHBIMU [IPU ITPOKPYTKE, a TaKXKe Peain30BaHa
CBsI3b MEXKJy Tadsuieil 00beKTOB u KapToil. Peasm3zoBana kiiacrepusa-
st 0ObEKTOB Ha KapTe METOIOM PACCTOSTHUIT M MEeTOIOM k-CpeIHuX.
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Puc. 15. Anropurm k-cpeanux. ITapamerp k = 5.
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