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Tile map server

BBepeHue

Ha 3Ton cTpaHuLe nokasaHo, Kak MOXXHO ncnosb3oBaTb OpenStreetMap Carto onsa peanusauyum
Tana0BOro cepBepa C UCMOJIb30BaHMEM TOr0 Xe nNporpaMmHoro obecneyeHns, 4to n OpenStreetMap.
OH BKtoYaeT B cebsa nowarosble MHCTPYKLMKM No ycTaHoBke Tile Server Ha ocHoe Ubuntu u
OrpaHvyeH ornmcaHmeMm HeKOTOPbIX NepefoBbiX METOLO0B, YYMUTLIBAsA, YTO OCHOBHOW Liesiblo 3TOro
CallTa ABNSeTCA NpefocTaBieHne PYKOBOACTB Mo HaCcTporke cpebl pa3paboTkm OpenStreetMap
Carto n npennoxeHne pekoMeH4auun No pegakTUPOBaHUIO CTUNA.

OSM Tile Server — 3T0 Beb-cepBep, CNeELNaNN3NPYIOLLNACA Ha NPeaoCTaBAEHNN
PacTPOBbLIXPACTPOBLIX KapT, MPEACTaBAAOLWMX X KaK CTaTUYeCKME MANTKM U CMOCOBHbBIN BbINOJIHATD
PEHOEPVHT B peasibHOM BPEMEHN UAN NPefOCTaBAATb KILMPOBaHHbIE N306paxeHus. Beb-
nporpammHoe obecneveHmne, npuHaToe OpenStreetMap, npenctasnset cobon Apache HTTP Server
BMeCTe CO CneumnasbHbiM NOAK/I0YaeMbIM MOAYIeM ¢ uMeHeM mod_tile n cBA3aHHbIM C HUM
BHYTPEHHMUM CTEKOM, CMOCOOHLIM reHEPUPOBaTh MANTKM BO BPEMS BbIMOJHEHWS; MPOrPaMMbl 1
6ubnnoTekn obbeanHeHbl B LLIENOYKY A1 CO34aHNA CepBepa TannoB.

Kak 370 4acTo 6biBaeT ¢ OpenStreetMap, cyLiecTByeT MHOXECTBO CNOCOB0B AOCTMIXKEHNS LIESN, 1
NOYTU BCE KOMMOHEHThI UMEIOT aJlbTEPHATMBbI, KOTOPbIE UMEIOT pas/inyHble NpenmyLecTsa u
HeloCTaTKKW. B 3TOM pyKOBOACTBE ONUCbIBAeTCA CTaHAAPTHbLIV npouecc yctaHoBky OSM Tile Server,
ncnonb3yemoro Ha OpenStreetMap.org.

OH cocTounT 13 cnenyrownx OCHOBHbIX KOMMOHEHTOB:

e Mapnik

e Apache

e Mod tile

e renderd

e 0sm2pgsql

e PostgreSQL/PostGIS database, to be installed locally (suggested) or remotely (might be slow,
depending on the network).

e carto

e openstreetmap-carto

Bce ynomsiHyToe nporpaMmHoe obecrneyeHune SBASETCS OTKPbITbIM MCXOAHbLIM KOZOM.

Ina Tannosoro cepeepa Tpebyetca 6a3za gaHHbIX PostGIS , B KOTOPOW XpaHATCS
reonpoCcTpPaHCTBEHHbIE 06 BEKTHI, 3aN0JIHEHHbIE UHCTPYMEHTOM 0sm2pgsql n3 aaHHbix OSM. Kpome
TOro, HeobxoAMM KaTanor hannoBon CUCTEMbI, BKJIKOYaOLWKA (ann OSM.xml, cCuMBOJbI KapThbl
(npoBepbTe NoakaTanor openstreetmap-carto/symbols) n wenn-gpannel (NpoBepbTe NoakaTanor
openstreetmap-carto/data). OSM.xml npeaBapuTeNbHO CO34aeTCs MHCTPYMEHTOM carto n3 ctuns
openstreetmap-carto (project.mml n Bce cBA3aHHble (hanbl CartoCSS, BKJIOYEHHbIE B
openstreetmap-carto).

Korpna Beb-cepsep Apache nonyyaet 3anpoc oT bpay3epa, OH Bbi3blBaeT MNOAKAOYAEMbIA MOLY b
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mod _tile, KoTopbIN, B CBOKO 04epenb, NpoBepseT, bbina M NANTKa yXXe co3faHa (U3 npelbigyLiero
pPeHAEepuHra) 1 KawunposaHa, 4Tobbl OHa Oblia roTOBa K MCMO/b30BaHMIO; B 3TOM ciydae mod_tile
HeMeaNeHHO OTnpaBAseT NAnTKy obpaTHO Ha Beb-cepsep. W HaobopoT, ecan 3anpoc Heobxoanmo
0T0bpasnTb, TO OH CTAaBUTCA B 0Mepeb Ha CepBEPHYI0 YaCTb PEHAEPVHra , KoTopas OTBeYaeT 3a
BbI30B Mapnik on14 BbINOSIHEHMA (haKTUYECKOro peHaepuHra; renderd — 3To npowecc- 4EMOH |,
BKJIIOYEHHbIN B MCXOAHUKM mod_tile n cBa3aHHbIN ¢ mod_tile yepes ovepenm UNIX.
BM3Ya/IM3NPOBAHHLINABNAETCA CTaHAAPTHBLIM 63K3IHAOM, UCNOSIb3yEMbIM B HAaCTOSILLEE BPEMS
www.openstreetmap.org, naxe ecnm HekoTopble peanunsaumm OSM ncnons3sytoT Tirex; Mapnik
n3BneKaeT faHHble 13 6a3bl faHHbIX PostGIS B cooTBeTCTBUM C MHOPMaLMEN O CTue
openstreetmap-carto n anHammnyeckn otobpaxkaeT Tann. renderd Bo3BpaLLaeT CO34aHHbIN Taln Ha
Beb-cepsep U, B CBOK 04epeldb, B bpaysep.

NemoH renderd peann3yeT MexaHM3M o4epefen C HECKObKMMM YPOBHAMM NpropuTeTa, 4TobbI
obecneynTb akTyanbHOCTb MPOCMOTPA C YH4€TOM AOCTYMHbIX PECYPCOB PeHAepunHra. HamsbicLumm
npuopuTeT — AN PEHLAEPUHIa «Ha NIeTy» TaloB, ele He HaXOAAWMXCS B K3LWe Talos, ABa
YPOBHS NpuopuTeTa AN NOBTOPHOIO PEHAEPVHIA YCTAapPEBLUMX TallIOB «Ha NIETY» U ABE 04epesm
(boHOBOIro MakeTHOro peHaepuHra. Ytobel n3bexxaTb Npobsem ¢ kaTanoramu, KOTopble CTAHOBATCA
CANWKOM 60n1bWINMKM, 1 4TOBbI M3bexaTb CANWKOM HOMbLIOro KONNYECTBa KPOLLEYHbIX (panios,
Mod_tile / renderd xpaHWUT BM3yannM3nMpoBaHHbIE Tallibl B «MeTaTanaax», B cneumnasibHomn
XeLLVpPOBaHHO CTPYKTYpe KaTanoros”.

JaxKe ecnv TannoBbln cepBep ANMHAMUYECKW FreHepupyeT Tansibl BO BPEMS BbINOJIHEHUS, OHU TakKXXe
MOryT 6bITb NpeaBapuTelbHO BU3yaan3npoBaHbl 4189 MPOCMOTPa B aBTOHOMHOM peXxuMe C MOMOLLbIO
cneumnasbHOro MHCTPYMeHTa C uMeHeM render list, KOTOPbIN 0ObIMHO UCMONb3YyeTCs ANA
npeLBapuUTeNbHOro peHAaepuHra TanaoB C HA3KUM ypOBHEM MacluTabupoBaHmsa n TpebyeT
3Ha4YNTENIbHOrO BPEMEHM 419 BbIMNOAHEHWA NpoLecca (4eCATKM YacoB B Cyvae, eC/iv BCA NiaaHeTa
npeLBapuTenbHO BU3Yyanu3upyeTcs); 3Ta yTuanTa BkodeHa B mod _tile , a Takxe B gpyron
WHCTPYMEHT C UMeHeM render_expired, KOTOpbI NpefocTaBnseT MeTOAbl 415 pa3peLleHns
NCTeYeHNs CPOKa OenCTBMA TanoB KapThl. bosiee noapobHoe onucaHue render list n render_expired
MOXKHO HaTW Ha UX CNPaBOYHbIX CTPaHULAX.

CnpaBoYHyto MH(OPMALIMIO 0 METOLE UCTEYEHNS CPOKA AENCTBUS TAllIOB MOXHO HalTW B
MexaHu3Me NCTeYeHNs CPOoKa AeNCTBUA TalsIoB.

O6wun npouecc

NHdopmaLms 0 Npeasiaywmx nepuoaax 4acTuYHo B3aTa ¢ switch2osm.org - Serving Tiles?.

[lononHUTENIbHOE ONucaHme npouecca peHaepuHra OpenStreetMap MOXXHO HanWTK B pa3aene
ApxutekTypa OSM.

Cnepnytouyto noLaroByto NpoLeaypy MOXXHO MCMOJIb30BaTh A1 YCTAHOBKM 1 HACTPOMKK BCEro
Heobxoaumoro nporpamMmHoro obecneyveHns ons paboTthl Balwero cobCTBEHHOr0 cepBepa TaioB
OpenStreetMap Ha Ubuntu.”

Llenb 3Ton npouenypbl — N0 BO3MOXHOCTW UCMN0JIb30BaTb nakeTbl Ubuntu n ogmumnansHbie PPA.

Mbl paccMaTpuBaeM BO3MOXHOCTb ucnonb3oBaHus Ubuntu 20.04.2 LTS Focal Fossa nnu 18.04 LTS
Bionic Beaver, pekomeHayeMon BepCum onepaumoHHON CUCTEMBI.
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STa npouenypa obHoBneHa fo Bepcum OpenStreetMap Carto, [OCTYNHOM Ha MOMEHT HanucaHus.
YT06bI MONYYMTH NPaBUIIbHYIO NpoLeaypy yCTaHOBKY, cnefdyeT nposepuTb nctoputo INSTALL,
yu4uTbIBas, 4To pa3paboTynkm OpenStreetMap Carto ncnonb3yioT ee ana obHoneHus. MpoBepbTe
Tak»Xe XypHan nsmeHeHnn README.

Obwan HacTpouka ana Ubuntu

O6HoBuTe Ubuntu

Ybegutechb, 4To Bawa cuctema Ubuntu nosHOCTbIO 0O6HOBIEHA:

lsb release -a

Y1066l 0OHOBUTL CUCTEMY:

sudo apt-get update

KOMaHAa 3arpy>kaeT CAUCKW MakeToB 13 Perno3nTopues 1 «0bHOBAAET» UX, 4TOObI NONY4UTb
NH(OPMaLIMIO O HOBEMLLMX BEPCUAX MAKETOB U NX 3aBMCUMOCTAX. ITO ByaeT caenaHo Ans BCex
penosuTopues 1 PPA. U3 http://li ie.net/man/8/apt-get
71 2k ~& sudo ) 1 1

1 g sudo update

sudo apt list --upgradable

KOMaH[a BblBEONT CMUCKN NaKeTOB rOTOBbIX K 0BHOBIEHNIO
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sudo apt-get -y upgrade

KoMaH[a 0bHOBNISeT BCe yCTapeBLUMe NakeTbl U NPUMEHUTb UCNpaBieHnsa 6e30nacHOCTU C BbIBOLOM
NOACKa30K « [a» unn «HeT », cnpawmBas, HY>XHO I yCTaHaBAUBATh 3aBUCMMblE MaKeTbl UK HeT.

Ecnu Bbl ycTaHaBnvMBaeTe 60/1bLION NakeT UK NakeT ¢ 60bLIMM KOIMYECTBOM 3aBUCMMOCTEN, UK

yCTaHaB/IMBaeTe HECKOJIbKO NaKeTOB, OTBETbI HAa 3TW 3anpOoChl HE NO3BOJIAT BaM NePEeKIIYMNTLCA Ha
BbIMOJIHEHME KaKOoN-Mbo paboThl.

amded libc

sudo apt upgrade

KOMaHOa obHOBNSET BCe yCTapeBLWNE NMakKeTbl U MPUMEHNTb NCMPaBEHNA 6e3onacHoCTH
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YcTtaHoBMuTE HEOGXOAMMbIe MHCTPYMEHTbDI

OCHOBHbIE 3JIEMEHTHI:

sudo apt-get -y install ca-certificates gnupg curl unzip gdal-bin \
tar wget bzip2 build-essential clang python3-psycopg2 python3-yaml \
python3-requests postgresql-client

binfmt-s t C 14
ﬂ,OI‘IOJ‘IHI/ITerIbeIe 3J1eMEHTHhI:

sudo apt-get -y install munin-node munin protobuf-c-compiler libtiff5-dev
libcairomm-1.0-dev libagg-dev lua5.1 liblua5.1-0-dev
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FROM ubuntu:bionic

# # 3aBUCUMOCTM CTUNSA

RUN apt-get update && apt-get install --no-install-recommends -y \
ca-certificates curl gnupg postgresql-client python3 python3-distutils \
fonts-hanazono fonts-noto-cjk fonts-noto-hinted fonts-noto-unhinted \
mapnik-utils nodejs npm ttf-unifont unzip & rm -rf /var/lib/apt/lists/*

# Kosmtik with plugins, forcing prefix to /usr because bionic sets
# npm prefix to /usr/local, which breaks the install
RUN npm set prefix /usr && npm install -g kosmtik

PABOYMNIN KATANOT /usr/lib/node modules/kosmtik/

RUN kosmtik plugins --install kosmtik-overpass-layer \
--install kosmtik-fetch-remote \
--install kosmtik-overlay \
--install kosmtik-open-in-josm \
--install kosmtik-map-compare \
--install kosmtik-osm-data-overlay \
--install kosmtik-mapnik-reference \
--install kosmtik-geojson-overlay \

&& cp /root/.config/kosmtik.yml /tmp/.kosmtik-config.yml

# Closing section
RUN mkdir -p /openstreetmap-carto
WORKDIR /openstreetmap-carto

USER 1000
CMD sh scripts/docker-startup.sh kosmtik =====

yCTaHOBMM npm, aucneTyep naketos Node.js. 115 3TOro yCTaHOBMTE MAaKeT NpMC NoMoLLbio apt:

sudo apt install npm
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npoBEPUM 3aBUCUMOCTHN CTUNA

apt-get update && apt-get install --no-install-recommends -y \
ca-certificates curl gnupg postgresql-client python3 python3-distutils \
fonts-hanazono fonts-noto-cjk fonts-noto-hinted fonts-noto-unhinted \
mapnik-utils nodejs npm ttf-unifont unzip & rm -rf /var/lib/apt/lists/*

<color #ed1c24>E: Package 'ttf-unifont' has no installation candidate</color>
naket 'ttf-unifont' yctaHoBUM no3xxe (cenvyac He KPUTUYHO)
K NpoBepKe ycTaHOBKM kosmtik BepHemcsa nocne yctaHoBku Node.js

ans nocnenyrowmnx waroB yCTaHOBKW Mbl Mpeanosiarae€m, 4To.
cd-no YMONYaHWIO NCMOJIb3YETCA Balll JIOMaLlHWIA KaTanor.
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HacTpouTtb swap

SWAP (cBOMn) — 3T0 MeXaHW3M BMPTYasibHON NaMATK, NPU KOTOPOM 4acCTb AAHHbLIX U3 ONepaTUBHON
namaTn (O3Y) nepemewaeTcs Ha xpaHeHne Ha HDD (KécTkun aunck), SSD (TBEpAOTENbHbLIN
HaKonuTeib).

AMnopT KapTorpaduyecknx 4aHHbIX U yrpaBieHne MK 3aHUMAt0T MHOMO ONepaTUBHON NaMaTu, n
0bbI4HO TpebyeTcs swap.

YT0b6bl NPOBEPUTL, HACTPOEH NN pa3gen NnoAkayky B Balen CUCTeEMe, UCNOJb3yNnTe O4HY U3
cnegylolmnx AByX KOMaHA:

swapon -s

B NaHHOM CJly4ae YCTaHOBJ1EHO:

e « 4gb dpanna nogKaykm

free -m

OTobpaxkeHne KoanyecTea CBOHOAHON 1 1CNOb3YeMOoii NaMATU B cucTeMe (OTMETbTE CTPOKY,
yKa3blBalolLlyo Swap ):

________ 11 ¥ free

0 TN
} AIIN . T

B NaHHOM CJly4ae NCNOoJib3yeTCA:

e + O3Y: 544mb 13 gocTynHbix 16gb
e « (hann nogkayku: Omb n3 gocTynHbIX 4gb.

Ecnv y BaCc HET aKTUBHOr0 pa3fesa noaka4vku, ocobeHHo ecnm Bawa usnyeckas NnamMmsaTb Masa, Bam
cnepyet nobasuTh hann nogkayvku. Cozgante ann nogkavkmu paamepom 2G B KOpHeBOWN haiifoBom
cucTeme:

sudo fallocate -1 2G /swapfile

FroooCRELiInNux: =

YcTaHOBUM NpPaBWJIbHbIA TUM pa3peLleHnil.

sudo chmod 600 /swapfile

&

r1~% sudo chmod 00 fswapt

Ncnonb3ynte mkswap yTuamTy, 4Tobbl HAaCcTPouTb hatn Kak 06nacTb nogkayky Linux:
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sudo mkswap /swapfile

Bkto4nTb hann nogkayku

sudo mkswap /swapfile

NpoBepuM pesynbTaT

free -m

Jetc/fstab

/swapfile swap swap defaults 0 0

OTkpoem hann fstab, Haxopawwmincsa B nanke ets B pegakTope:

vi /etc/fstab

* | -HaYano peaakTUPoOBaHUS
® esC -KOHeL, pefaKTNpoBaHUS
:wq! -coxpaHeHue 1 BbIXO4 U3 pefakTopa

Swap B linux
PekomeHO0OBaHHbIA pa3Mep swap B linux
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HaCTpOﬁKa nepeMeHHbIX JIOKaJiu3auuu

 Locale — 370 Habop nepeMeHHbIX Cpefbl, KOTOPbIE ONPefenstoT A3blK, CTPaHY U HAaCTPOWNKHN
KOLMPOBKM CMMBONOB (1u ntobble Apyrue ocobble NnpeanoyTeHNs BapuaHTa) 419 BalLmx
NPUNOXKEHUA 1 ceaHca 0060104KM B cucTeme Linux. OTU nepeMeHHble Cpefbl MCNOJb3YTCA
CUCTEMHBbIMM BMBANOTEKAMYM 1 NIOKANBHBIMU MPUIOXKEHNSAMN B CUCTEME.

e KoHurypaumnoHHbi hann Haxoantcs /etc/default/locale.

* [POCMOTPUM, KaKMne NI0Kan B HAaCTOSALLEe BPEMS ONpefeNeHbl AN1A TeKYLLEeN y4eTHON 3anmcu
nosb3oBaTens:

locale

YT106bI YCTAHOBUTL NIOKanu3aumio ru_RU:

export LANGUAGE=ru RU.UTF-8
export LANG=ru RU.UTF-8
export LC ALL=ru RU.UTF-8

e DKCMOPTUPOBAHHbLIE NEPEMEHHBIE MOXHO NMOMECTUTL B (haiin /etc/environment.
e HoBble /IOKaIM TakXKe MOXHO CO3/[1aThb, BbIMOJIHYB:

sudo locale-gen ru RU ru RU.UTF-8
sudo dpkg-reconfigure locales

* ec/v oWwnbKa N3MEHEHNS JIOKaIM3aLunu:
e -bash: warning: setlocale: LC_ALL: cannot change locale

Co3paHue nonb3oBatens UNIX

e Mbl Mpeanonaraem, 4To Bbl y)Ke€ CO34a/v Nob30BaTENA A5 BXOAA BO BPEMS YCTAHOBKM
Ubuntu Server, koTopbin byaeT MCNonb30BaTbCS ANS 3anyCKa cepBepa Tannos. MNpeanonoxum,
4TO BbIbpaHHOE BaMu UM$ NnoJsib3oBaTesnia — alisa. B 3TOM fOKyMeHTe KaXkabl pa3, Korga
OyneT ynommHaeTcs alisa, 3aMeHnTe ero CBoMM (hakTUYeCKUM UMEHEM MoJib30BaTens.

e EC/iM BaM HY)XHO CO3[aTb HOBOro MoJib30BaTeNs:
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sudo useradd -m alisa
sudo passwd alisa

e YCTaHOBUTE MapoJib NpuW NOsIBIEHMM 3amnpoca.
e MoBTOPUTE NApPOb ANs NPABUILHOCTU BBOAA.

YcTtaHoBuUTh Git

NHorpa Git MmoXeT BbIThb yXXe npefyCTaHOBJIEH.

git --version

- CnpaBo4HuKK Pro Git

YcTtaHoBKa bmbnmorekn Mapnik

Mapnik ncnonb3yetcs ans peHaepuHra agaHHbix OpenStreetMap B Tannel, ynpasnsemMble Beb-
cepsepomM Apache 4yepes renderd n mod_tile. 9Ta ycTaHOBKa npefyCcMaTpUBaET, YTO BCe KOMaHAbI
BbIMOJIHAIOTCA B OKPY>XeHMM 0ObI4HOM y4eTHON 3anucu (He root) ¢ ncnonb3oBaHnem «sudo». He
NblTanTeCb N He AeslanTe BCe B OKPY>XeHuu root; cuctema He byaeT paboTaTthb. (BbIXxo4: exit)

exit
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M nepenguTe B Hero:

cd ~/src

sudo apt install python-is-python3

df

3aBucumocTtb FreeType B Ubuntu 16.04 LTS

B Ubuntu 18.04 LTS, koTopbii ycTaHaBnnBaeT FreeType 2.8.1, nponycTuTe 3T0T ab3au n
NPOAO/KUTE yCTaHOBKY Mapnik .

Mapnik 3aBucuT oT FreeType ona noanepxku wpudgtos TrueType, Type 1 n OpenType. B Ubuntu
16.04 LTS ycTaHoBneHa Bepcus FreeType 2.6.1 , B KOTOPOW BKJIOYEHO 3aTEMHEHWE OCHOBbI, 4YTO
aenaet wpndTbl Noto CJK 6onee XMPHLIMA 1 Ype3MepPHO NoAYEPKHYThIMK. YCTaHOBKa 6onee HOBOW
Bepcuu FreeType 13 otoensHoro PPA, nepeonpefensiolias BepCuio No yMoa4aHUI0, BKIOYEHHYIO B
Ubuntu 16.04 LTS, pelwaeT 3Ty npobnemy:

echo "0ld freetype version:"
dpkg -1l|grep freetype6

sudo add-apt-repository -y ppa:nolwantdthisname/ppa

sudo apt-get update
sudo apt-get install -y libfreetype6 libfreetype6-dev

MpoBepbTe 06HOBEHHYIO Bepcuto freetype:

echo "Updated freetype version:"
dpkg -1l|grep freetype6

Ecnv BaM HeobxoamMMo NoHM3UTbL Bepcuto FreeType fo cTaHgapTHom B peno3utopumn Ubuntu 16.04,
npocTo o4ncTuTe PPA C NnoMoLLblo ppa-purge:

sudo apt-get install ppa-purge && sudo ppa-purge ppa:nolwantdthisname/ppa

Mbl pacCKa)keM 0 HEKOTOPbIX aJibTepPHAaTMBHbIX Npouenypax ycTtaHoBku Mapnik (¢ yyeTom
BO3MOXXHOCTM 3anycka obHoBeHHon Bepcmm Ubuntu).

B Bepcusx Ubuntu cTapwe 18.04 LTS Bepcma Mapnik no yMon4aHuio cTapLle MUHUMaJIbHO
Heobxoaumonm, koTopas coctanseT 3.0.19. B niobom cnyyae, cneunanbHein PPA, co3pgaHHbIn talaj,
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npegnaraeT ynakosaHHyto Bepcuto 3.0.19 Mapnik ans Ubuntu 16.04 LTS Xenial.

sudo add-apt-repository -y ppa:talaj/osm-mapnik
sudo apt-get update

Ubuntu 18.04 LTS npegocTtasnset Mapnik 3.0.19 n He TpebyeT cneunanbHoro PPA.

YctaHoBuTb OMONAMoTeky Mapnik u3 nakera

Cnepytowas KoMaHaa ycTaHaBamBaeT Mapnik u3 ctaHgapTHoro penosutopus Ubuntu:

sudo apt-get install -y git autoconf libtool libxml2-dev libbz2-dev \
libgeos-dev libgeos++-dev libproj-dev gdal-bin libgdal-dev g++ \
libmapnik-dev mapnik-utils python3-mapnik

B Ubuntu 18.04 LTS Bbl MOXeTe ncnonb3oBaTb python-mapnik sBmecto python3-mapnik .

Launchpad coobuwaeTt Bepcuto Mapnik , yCTaHOBIEHHYIO M3 NakeTa, B 3aBUCMMOCTW OT ONepaLoHHON
cucTteMbl; YeM Hoee OC, TeM Bbilwe Bepcusa Mapnik.

GitHub npenocTasnseT ynopsifLo4eHHbIN CMMCOK AOCTYMNHbIX BEpCU ANS:
e Mapnik,
e node-mapnik,

e python-mapnik.

Bepcua 3.0.19 — MUHUManbHaa pekoMeHayeMas Ha AaHHbIA MOMeHT.Mpy NCnonb30BaHUN
BbiLeynoMsaHyToro PPA 3Ta Bepcusa byaeT ycTaHOBJIEHa BMECTO BEPCMM MO YMOJIHaHUIO, OCTYMHON B
Ubuntu.

Mocne ycTtaHoBKK Mapnik n3 nakeTa nepenguTe K NpoBepke ycTaHoOBKK Mapnik.
YcTtaHoButb Mapnik u3s ucxonHuMKosB

YT106bl yCTaHOBUTL Mapnik N3 MCXOOHWKOB, NepenanTe Ha CTpaHuLUy ycTaHoBKK Mapnik gna Ubuntu .

CHavana co3fanTe KaTanor gnas 3arpys3ku NCXO04HWKOB:

mkdir -p ~/src ; cd ~/src

MpuMevaHue: ecav Bbl NOAYYMAN CAEYIOLLYIO OLWNGKY:

++ compiler does not support C++14 standard (-std=c++14), which is required. Please
upgrade your compiler

NCNOMb3YNTE 3TOT 3KCMOPT BMECTO TOr0, KOTOPbIV BKJIIOYEH B CBA3@HHYI0 OKYMEHTaLMIO:

export CXX="clang++-10" && export CC="clang-10"

MocnenHow BEPCUIO 1N CMUCOK N3MEHEHUI CMOTPUTE B pa3gene «Boinycku Mapnik» .
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Ynanute Bce oCTanbHble CTapble nakeTol Mapnik:

sudo apt-get purge -y libmapnik* mapnik-*

sudo apt-get purge -y python-mapnik

sudo apt-get purge -y python3-mapnik

sudo add-apt-repository --remove -y ppa:mapnik/nightly-trunk
sudo add-apt-repository --remove -y ppa:talaj/osm-mapnik

YcTaHOBKa NpeaBapuUTesbHbIX YCI0BUIA:

sudo apt-get install -y libxml2-dev libfreetype6-dev \

libjpeg-dev libpng-dev libproj-dev libtiff-dev \

libcairo2 libcairo2-dev python-cairo python-cairo-dev \

libgdal-dev git
sudo apt-get install -y build-essential python-dev libbz2-dev libicu-dev
sudo apt-get install -y python zliblg-dev clang make pkg-config curl

# you might have to update your outdated clang

sudo add-apt-repository -y ppa:ubuntu-toolchain-r/test

sudo apt-get update -y

sudo apt-get install -y gcc-6 g++-6 clang-3.8

export CXX="clang++-10" && export CC="clang-10"

MposepbTe clang -version n g++-6 -version nepeg obHoBneHnem KomnunaTopa. Kak yxe

YNOMWHANO0Ch, YCTaHOBKa gcc-6 n clang-3.8 AofHa BbINONHATLCSA TONbKO ¢ Ubuntu 16.04, KOTopbIN
Nno yMOJI4aHUIO NocTaBnseTcs ¢ bonee ctapbiMn Bepcuamu (He ¢ Ubuntu 18.04).

Ham Heobxoanmo ycTtaHoBUTL Boost inbo n3 nakeTta, 1mbo U3 MCXOOHOr0 KoAa.

YctaHoBuTb Boost U3 nakerta

He ycTaHaBnmBanTe boost U3 NakeTa, eC/in Bbl NMaHUPyeTe KOMNUANPOBaTb mapnik ¢ 06HOBNEHHbIM
KOMMNUNATOPOM. BMeCTo 3Toro ckoMmnuampyinte boost ¢ Tem ke 06HOBNIEHHLIM KOMMUAATOPOM.

sudo apt-get install -y libboost-all-dev

YcTaHOBUTH NocsienHIolo Bepcuio Boost us ucxogHoro kopa

YoanuTe npeabiayLLyo yCTaHoBKY boost U3 nakeTa:

sudo apt-get purge -y libboost-all-dev # remove installation from package
CkayaTb boost N3 NCTOYHUKA:

cd ~/src

wget
https://dl.bintray.com/boostorg/release/1.66.0/source/boost 1 66 0.tar.bz2
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tar xjf boost 1 66 0.tar.bz2
rm boost 1 66 0.tar.bz2
cd boost 1 66 0

Ob6paTunTe BHUMaHKe, 4T0 boost n mapnik foMKHbI 6bITb CKOMNUANPOBAHbLI OAHUM U TEM Xe
komnunaTopom. C Ubuntu 16.04 n gcc-6, g++-6, clang-3.8 Bbl AOJIKHbI UCM0JIb30BaTb 3TV KOMaHbl:

./bootstrap.sh --with-toolset=clang

./b2 stage toolset=clang-3.8 define= GLIBCXX USE CXX11l ABI=0 --with-thread -
-with-filesystem --with-python --with-regex -sHAVE ICU=1 -sICU PATH=/usr/ --
with-program options --with-system link=shared

sudo ./b2 install toolset=clang-3.8 define= GLIBCXX USE CXX11 ABI=0 --with-
thread --with-filesystem --with-python --with-regex -sHAVE ICU=1 -

sICU PATH=/usr/ --with-program options --with-system link=shared -dO

sudo ldconfig && cd ~/

Mpn ncnonb3oBaHUK KoMnuasaTopa no ymondaxuio 8 Ubuntu 18.04 unn Ubuntu 16.04 npouenypa
KOMMNUAALMKN BbIFIAAUT Cliefyowmnm obpasom

./bootstrap.sh

./b2 stage toolset=gcc --with-thread --with-filesystem --with-python --with-
regex -sHAVE ICU=1 -sICU PATH=/usr/ --with-program options --with-system
link=shared

sudo ./b2 install toolset=gcc --with-thread --with-filesystem --with-python
--with-regex -sHAVE ICU=1 -sICU PATH=/usr/ --with-program options --with-
system link=shared -dO

sudo ldconfig && cd ~/

He nbiTantecb KOMNUANPOBaTbL Mapnik C NOMOLLbIO 0bHOBIEHHOI O KoMnunaTopa, ecnu boost
YCTaHOBJ/IEH N3 MaKeTa.

YctaHoBute HarfBuzz 3 nakera

HarfBuzz — 3T0 ABMXOK (hopMupoBaHma TekcTa OpenType .

Ero MOXXHO YCTaHOBWTb M3 NakeTa, HO Nyyllie 3arpy3uTb 6onee 06HOBIEHHYIO BEPCUIO UCXOAHOMO
KOZla U CKOMMUANPOBATL ee. [1N5 yCTaHOBKM U3 NakeTa:

sudo apt-get install -y libharfbuzz-dev

YctaHoBuTe HarfBuzz u3 ucxogHoro Koga

MpoBepbTe NOCAELHIO BEPCUIO 34ecCh . ITOT npumep grubs harfbuzz-1.7.6:

cd ~/src

wget
https://www.freedesktop.org/software/harfbuzz/release/harfbuzz-1.7.6.tar.bz2
tar xjf harfbuzz-1.7.6.tar.bz2
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rm harfbuzz-1.7.6.tar.bz2

cd harfbuzz-1.7.6

./configure && make && sudo make install

sudo ldconfig && cd ~/

CobpaTtb bMbnmnoreky Mapnik n3 ncxogHukos

Ha MOMeHT HanncaHmsa cTaTbn Mapnik 3.0 sBnseTcs Tekylwen ctabunbHOM BEpPCUEN N JOKHA
MCNonb30BaTbCA. BeTka ons nocnenHen sepcun Mapnik ns cepun 3.0.x — v3.0.x.

3arpysnTe nocnegHue ncxogHuku Mapnik:

cd ~/src
git clone -b v3.0.x https://github.com/mapnik/mapnik
cd mapnik

git submodule update --init
source bootstrap.sh
./configure CUSTOM CXXFLAGS="-D GLIBCXX USE CXX11 ABI=0" CXX=${CXX} CC=${CC}

make

Mocne ycnewHon komnunsumm Mapnik ncnonb3ynTe cneayoLlyo KOMaHay A8 ero yCTaHOBKU B
BaLLy CMCTEMY:

make test
sudo make install
cd ~/

CBA3bIBaHMA Python He BKIlOYEHbI MO yMOA4aHMio. Bam HyxHo byneT fo6aBnTb NX OTAENLHO.
* YCTaHOBKa npefBapuTesbHbIX YCI0BUIA:

sudo apt-get install -y python-setuptools python3-setuptools

TonbKO B C/lyyae, ecnu Bbl YCTaHOBWUAM boost 3 nakeTa, BaM Takxe Heobxoanmo:

sudo apt-get install -y libboost-python-dev

He BbINONHANUTE YKa3aHHYIO Bbllle YCTAaHOBKY libboost-python-dev ¢ boost , ckoMnnaMpoBaHHbLIM 13
NCXOLHOr0 KOAA.

YcTaHoBuTe nepemeHHble BOOST , ecin Bbl yCTaHOBMAM boost M3 MCXOQHMKOB:

export BOOST PYTHON LIB=boost python
export BOOST THREAD LIB=boost thread
export BOOST SYSTEM LIB=boost system

e 3arpysuTte n ckomnuaupymte python-mapnik . Mbl no-npexxHemy ncnonb3yem BeTky v3.0.x:

cd ~/src
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git clone -b v3.0.x https://github.com/mapnik/python-mapnik.git
cd python-mapnik

sudo -E python3 setup.py develop

sudo -E python3 setup.py install

MpumedaHune: Mapnik n mapnik-config (4acTb Mapnik) 8oMKHbI 6bITb YCTAaHOBNEHBI Neped 3Ton
HACTPOMKOM.

3aTeM Bbl MOXeTe ybeamnTbes, 4To Mapnik ycTaHOBMEH NPaBUIILHO |

Yb6enutecb, 4T0 Mapnik 6b1n1 npaBMNbLHO yCcTaHOBANEH

CoobLmnTb HoMep Bepcumn Mapnik 1 yka3aTb NyTb K KaTasNory BXOAHbIX NaarMHoB

mapnik-config -v
mapnik-config --input-plugins

Ybenutecs, 4To Python ycTaHoBneH . Takxxe ybeanTech, YTO pip yCTaHOBJEH .

3aTeM npoBepbTe C noMollblo Python 3:

python3 -c "import mapnik;print(mapnik. file )"

Ecnam ncnonesyetcs Python 2.7 (He Ubuntu 20.04 LTS), ncnosb3ynTte 3Ty KOMaHAY A8 NPOBEPKMU:
python -c "import mapnik;print mapnik. file "

OH poJsKeH BepHYTb NyTb K NpuBa3skam python (Hanpumep, /usr/lib/python2.7/dist-

packages/mapnik/init.pyc). Ecnu python otsedvaeT 6e3 owmbok, To bubnnoteka Mapnik beina
HanzeHa Python.

HacTtpoutb OpaHamayap

Ecnv Bbl rOTOBUTE yAaNeHHYO BUPTYaslbHYO MaLUUHY, HAacTponTe bpaHamayasp Tak, 4Tobbl
pa3pewwnTb yaaneHHbI JOCTYN K JlokanbHOMY nopTy 80 v slokanbHOMY nopTy 443.

Ecnn Bbl ncnonb3yeTe 061ayHy0 BUPTYasibHYIO MallyHY, CaMa BMPTYyaJibHas MallnHa TakxXe AOo/DKHa
ObITb HaCTPOEHa Ha OTKPbLITUE 3TOro NopTa.

YctaHoButb HTTP-cepBep Apache

Apache 6ecnnaTHbIn HTTP-cepBep C OTKPbITbIM UCXOAHBIM KOAOM — OAWH U3 CaMbIX MOMYASPHbIX
Beb-cepeepoB B Mupe. OH XOPOLLO AOKYMEHTUPOBAH U LUMPOKO NCMOAb30BaICH Ha MPOTAKEHNN
6onblen YacTn nctopun NIHTepHeTa, 4TO AeNaET ero OTANYHbLIM BbIBOPOM MO YMONYaAHMIO ANS
XOCTUHra Beb-canta .
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Y1066l yCcTaHOBUTL Apache:

sudo apt-get install -y apache2 apache2-dev

Cnyx6y Apache MOXXHO 3anyCTUTb C MOMOLLbIO

sudo service apache2 start

Owubka «He ypanocb Bkno4uutb APR_ TCP_DEFER ACCEPT» B Ubuntu Ha Windows Bo3HMKaeT
13-3a 3TON OMNUUN COKEeTa, KOTopas U3Ha4vanbHO He nogaepxusaetca Windows. YTobel ee 0bonTuy,
oTpepakTupynTe /etc/apache2/apache2.conf ¢ nomoLLbo

sudo nano /etc/apache2/apache2.conf

1 nobaBbTe C/iefyoLy0 CTPOKY B KOHew, (hanna:

AcceptFilter http none

YT06bI NPOBEPUTDL, YCTaHOBJIEH N Apache, HanpaBbTe Ball 6bpay3ep Ha IP-agpec Balero cepeepa
(Hanpumep, http://localhost). CTpaHunua gomkHa oTobparkaTb AOMaLLUHIOW CTpaHuLy Apache no
yMON4aHuio. TakXKe 3Ta KOMaH4a No3BOSET NPOBEPUTHL KOPPEKTHOCTbL paboThl:

curl localhost| grep 'It works!'

HacTponkun Apache, npuHaTble cepepamu Tansios OpenStreetMap, MOXXHO HaNTKU B
cooTBeTCTBYOWen KoHpurypauum Chef .

Kak y3HaTb IP-agpec Balwlero cepsepa

Bbl MOXXeTe BbINOMHWUTL CNeayoLLy0 KoMaHay, 4Tobbl y3HaTb NnybanyHbin IP-agpec Bawero cepsepa:
wget https://ipinfo.io/ip -q0 -

Bbl MOXeTe npoTecTMpoBaTh Apache, 0TKpbIB ero Yyepes 6pay3sep no agpecy http://your-server-ip

YctaHoButb Mod _tile u3 nakera

Mod_tile — 310 Mogynb Apache ons 3pHeKTUBHOro peHaepuHra n o6cnyxXmnsaHns parMeHToB
KapTbl gna www.openstreetmap.org ¢ ncnonb3osaHmem Mapnik.

Mod _tile/render pna Ubuntu 18.04 u Ubuntu 20.04

B Ubuntu 18.04 (bionic) n Ubuntu 20.04 (focal) mod_tile/renderd moxHo ycTaHOBUTb, f06aBUB
OpenStreetMap PPA , nogaep»xunBaembli KOMaHOon «AgMumHucTpaTopbl OpenStreetMap»:
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sudo add-apt-repository -y ppa:osmadmins/ppa
sudo apt-get update

Tak>XXe NoaxoguT BbiLLeyrnoMaHyThIn TanagxX PPA .

Mocne pobasneHnsa PPA mod_tile/renderd MOXXHO YCTaHOBWTb 13 NakeTa C NOMOLLbIO ClefytoLlen
KOMaHAbl:

sudo apt-get install -y libapache2-mod-tile # this includes both mod-tile
and renderd

Mod tile/renderd pns Ubuntu 21.04

B Ubuntu 21.04 (hirsute) nakeT BocTyneH n MOXXeT BbITb YCTAHOBMAEH C MOMOLLbIO

sudo apt-get install -y libapache2-mod-tile renderd

YctaHoButb Mod _tile n3 ucxonHukos

B KayecTBe anbTepHaTUBLI ycTaHoBKe Mod _tile yepes PPA, Mbl MOXXEM CKOMNUANPOBATL €ro n3
peno3uTtopusa GitHub.

YT0Obl YAANUTb paHee YCTaHOB/IEHHbIN PPA 1 CBSi3aHHbIE C HAM MAKETbI:

sudo apt-get purge -y libapache2-mod-tile

sudo apt -y autoremove

sudo add-apt-repository -y --remove ppa:osmadmins/ppa
sudo add-apt-repository -y --remove ppa:talaj/osm-mapnik

Ana komnunaumm Mod_tile:

sudo apt-get install -y autoconf autogen
mkdir -p ~/src ; cd ~/src
git clone https://github.com/openstreetmap/mod tile.git

# Alternative repository:
# git clone -b switch2osm git://github.com/SomeoneElse0OSM/mod tile.git

cd mod tile

./autogen.sh && ./configure && make && sudo make install && sudo make
install-mod tile && sudo ldconfig

cd ~/

lMpoBepbTe TakXe
https://github.com/openstreetmap/mod_tile/blob/master/docs/build/building_on_ubuntu 20 04.md

Mpouecc peHaepuHra, peannsyembin mod_tile n renderd, noapobHo onucaH B COOTBETCTBYIOLLEM
hanne readme Ha GitHub .
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YctaHoBka Python

MpoBepbTe, yCTaHOBAEH nn Python :
sudo apt-get install -y python3 python3-distutils
# Verify Python installation:

python -V
python3 -V

YctaHosute Yaml n aucnetyep naketoB ana Python

370 HeobxoaMmo And 3anycka CKpunTos/uHAekcoB OpenStreetMap-Carto.
sudo apt-get install -y python-yaml
pip -V # to verify whether pip is already installed

sudo apt-get install -y python3-pip
python3 -m pip install --upgrade pip

YcTtaHoBuTe yTuautbl Mapnik

MakeT Mapnik Utilities BkntoyaeT shapeindex.

sudo apt-get install -y mapnik-utils

YcTtaHOBUTb openstreetmap-carto

mkdir -p ~/src

cd ~/src

git clone https://github.com/gravitystorm/openstreetmap-carto.git
cd openstreetmap-carto

Ins nonyvyeHns ONONHUTENLHOW MHGOPMALMKU MPOYTUTE NPUMEYaHNs Mo YCTaHOBKE .

YcTtaHoBuTe WpudThl, HeOOXOaMMBbIE ansa openstreetmap-
carto

B HacTofALLee BpemMa ncnonb3yoTca WwWpndTsel Noto.
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YT10b6bl ycTaHOBUTL UX (Kpome Noto Emoji Regular n Noto Sans Arabic Ul Regular/Bold):

sudo apt-get install -y fonts-noto-cjk fonts-noto-hinted fonts-noto-unhinted
fonts-hanazono ttf-unifont

YcTaHoBKa wpugTos Noto (Npu Hannymm cnepgyeT NCMNOb30BaTh WPUMTHI C NOACKA3KaMN):

cd ~/src
git clone https://github.com/googlefonts/noto-emoji.git
git clone https://github.com/googlefonts/noto-fonts.git

sudo cp noto-emoji/fonts/NotoColorEmoji.ttf /usr/share/fonts/truetype/noto
sudo cp noto-emoji/fonts/NotoEmoji-Regular.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansArabicUI/NotoSansArabicUI-Regular.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoNaskhArabicUI/NotoNaskhArabicUI-
Regular.ttf /usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansArabicUI/NotoSansArabicUI-Bold.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoNaskhArabicUI/NotoNaskhArabicUI-Bold.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansAdlam/NotoSansAdlam-Regular.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansAdlamUnjoined/NotoSansAdlamUnjoined-
Regular.ttf /usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansChakma/NotoSansChakma-Regular.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansOsage/NotoSansOsage-Regular.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansSinhalaUI/NotoSansSinhalaUI-
Regular.ttf /usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansArabicUI/NotoSansArabicUI-Regular.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansCherokee/NotoSansCherokee-Bold.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansSinhalaUI/NotoSansSinhalaUI-Bold.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansSymbols/NotoSansSymbols-Bold.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansArabicUI/NotoSansArabicUI-Bold.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/unhinted/ttf/NotoSansSymbols2/NotoSansSymbols2-
Regular.ttf /usr/share/fonts/truetype/noto

sudo cp noto-fonts/hinted/ttf/NotoSansBalinese/NotoSansBalinese-Regular.ttf
/usr/share/fonts/truetype/noto

sudo cp noto-fonts/archive/hinted/NotoSansSyriac/NotoSansSyriac-Regular.ttf
/usr/share/fonts/truetype/noto

mkdir NotoSansSyriacEastern-unhinted
cd NotoSansSyriacEastern-unhinted
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wget
https://noto-website-2.storage.googleapis.com/pkgs/NotoSansSyriacEastern-unh
inted.zip

unzip NotoSansSyriacEastern-unhinted.zip

sudo cp NotoSansSyriacEastern-Regular.ttf /usr/share/fonts/truetype/noto
cd

sudo apt install fontconfig
B KoHUe:

sudo fc-cache -fv

fc-list

fc-list | grep Emoji

DejaVu Sans ncnonb3yeTcs Kak Heobs3aTesNbHbIN pe3epBHbIN WPUdT ang cuctem 6e3 Noto Sans.
Ecnmn ycTtaHoBneHbl Bce wpud Tl Noto, ero HUKorga He cjiegyeT UCrnoJsib30BaThb.

sudo apt-get install -y fonts-dejavu-core

HdononHnTenbHy0 NHMOPMaLINIO CMOTPUTE B NPUMEYaHNAX K LWpUdTaMm .
Crapbi YHUhOHT CpeaHun wpudpT

WpwndT unifont Medium (HMXHAS MeTKa), KOTopbi Bbln BKAOYEH B Npeabigywme sepcun OC, Tenepb
6onblle He oCTyneH u 3aMeHeH Ha Unifont Medium (BepxHas). MNpeaynpexaeHns, CBA3aHHbIE C
HeLOoCTYNHOCTbIO unifont Medium, He akTyaslbHbl U ABNAIOTCA CNEACTBUEM CTaporo peLleHuns
pa3paboTymkoB OpenStreetMap noagepxmBaTb Kak cTapbii wpnugT Ubuntu 12.04, Tak 1 6onee
HOBYIO BEPCUIO (B BEPXHEM perncTpe).

OauH 13 cnocobos nsbexxatb NpeaynpexaeHns — yaaanTb CCbiKY Ha «unifont Medium» B
openstreetmap-carto/style.xml .

Apyron anbTepHaTUBHbIN Cnocob yaaneHnsa npeaynpexxaeHunsa o CTpoyHbix byksax unifont Medium —
yCTaHoBKa cTaporo wpudTta «unifont Medium» (ncnonebsyetcs B Ubuntu 12.10):

mkdir -p ~/src ; cd ~/src

mkdir OldUnifont

cd OldUnifont

wget
http://http.debian.net/debian/pool/main/u/unifont/unifont 5.1.20080914.0rig.
tar.gz

tar xvfz unifont 5.1.20080914.0rig.tar.gz
unifont-5.1.20080914/font/precompiled/unifont.ttf

sudo cp unifont-5.1.20080914/font/precompiled/unifont.ttf
/usr/share/fonts/truetype/unifont/0ldUnifont.ttf

sudo fc-cache -fv

fc-list | grep -i unifont # both uppercase and lowercase fonts will be
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listed

ObpaTnTe BHUMaHMWeE, YTO ONUCaAHHAs Bbile onepaLms yCTaHoBKM BecnonesHa, OHa NpocTo yaanseT
npegynpexaeHue.

YctaHoBute Node.js

YctaHoBuTe Node.js ¢ Ubuntu 20.04 LTS:

# Check installations:
node -v

nodejs -v

npm -v

# If components needs to be installed, run the following:
sudo apt install -y nodejs npm

MepengnTe Ha cTpaHuUy nposepkn sepcuin Node.js.
JononHuTenbHble npumedanns no Node.js: apyrue cnocobbl ero ycTaHOBKMU:

e NodeSource Node.js [IBon4Hble gncTpnbyTuBbl . [IpoBEPbTE COOTBETCTBYOLWME NHCTPYKLMUN MO
yCTaHOBKE .
e CTaHOapTHbIN pexuM ¢ nomolbto Ubuntu Advanced Packaging Tool (APT)
® IHCTPYMEHTHI YNpaBieHNs BEPCUSMU, TaKMe KakK:
o n (MHTepakTMBHOE yrpasneHune sepcusmm Node.js)
o nvm (MeHea)Xep Bepcuin y3os)

Cnncok [https://ircama.github.io/osm-carto-tutorials/nodejs-commands|none3Hbix komaHa]] ons
ynpasneHus Node.js OCTYNeH Ha CneunanbHON CTpaHuULe.

Yka3aHHas Bbllwe Bepcus Node.js Takxe noggepxusaeT yctaHosky TileMill n Carto.

Bepcusa auctpubyTtuBa M3 MeHepxepa naketos APT

MocnegHue Bepcun Ubuntu noctasnsatoTcs ¢ Node.js ( nakeT nodejs ) 1 npm ( naket npm ) B
peno3nTopmax No ymonyaHuio. B 3aBucumoCcTu oT Toro, kakyto sepcuto Ubuntu Bel ucnonb3yeTe, aTu
NnakeTbl MOryT COAepXXaTb YCTapeBLwwmne penmnsbl; ToT, 4To naet ¢ Ubuntu 16.04, He bypeT
NoC/NeAHUM, HO OH O0JKEH BbITb CTabuNbHLIM U OCTaTOMHbIM N4 3anycka Kosmtik n Carto. BmecTto
atoro TileMill TpebyeTca nodejs-legacy (mnu ctapas Bepcusa node, yCTaHOBNEHHAs Yepe3 MHCTPYMEHT
ynpasneHus sepcuamm Node.js).

Ana carto Mmbl ycTaHOBUM nodejs :

sudo apt-get install -y nodejs npm

node -v 2>/dev/null || sudo ln -fs /usr/bin/nodejs /usr/local/bin/node
nodejs -v

node -v
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npm -v
YcTtaHoBuTe Node.js ¢ NOMOLLLIO MHCTPYMEHTa yNnpaBJ/iIeHUSA BEePCUSAMU

B KayecTBe anbTepHaTUBLI NpeanaraeTcs UCN0Ab30BaTb UHCTPYMEHT YrpaBaeHUs BEPCUAMM
Node.js, KOTOpbIV YNPOLLAET MHTEPAKTMUBHOE yrpaBieHne pasinyHoiMun sepcusamm Node.js n
M03BOSIET BbINONHATL 06HOBNEHNE A0 nocneaHen Bepcun. Mel byaem ncnonib30BaTh N .

YCTaHOBUTBL N ;

mkdir -p ~/src ; cd ~/src

git clone https://github.com/tj/n.git

cd n

sudo make install # To uninstall: sudo make uninstall
cd

HekoTopble nporpaMmbl (Hanpumep, Kosmtik n carto ) npuHMMaloT nocnefHo Bepcuto y3na LTS (
sudo n Its), npyrue (Hanpumep, Tilemill ) paboTatoT c v6.14.1 ( sudo n 6.14.1).

Ans carto Mbl yCTaHOBMUM NOCJIEAHIO Bepcuio LTS:

sudo n lts

MpoBepbTe Bepcumn Node.js

Y7106b1 MONYHYNTH HOMEPA YCTAHOB/IEHHbIX BEPCUIA:

node -v
npm -v

YctaHoBuTe carto u cospaute XML-tabnuuy ctunen Mapnik

Carto — 310 KOMNUAATOP Tabauu cTunen, npeobpasyowmin NnpoekTbl CartoCSS B Tabnnubl cTunen
Mapnik XML.

CornacHo Tekywen gokyMeHTauum openstreetmap-carto , MUHUManbHas Bepcus carto ( CartoCSS ),
KOTOPYO MOXHO yCTaHOBUTb, — 0.18 . MockonbKy carto komnuaunpyeT Tabavubl CTunen
openstreetmap-carto, pekoMeHAyeTCa COXPaHUTb Ty XXe BEPCUIO, YTO 1 B LOKYMEeHTauuu
openstreetmap-carto (BMeCTo NPOCTON YCTaHOBKW NociefHen sepcun carto ).

MocnepgHioto Bepcmio carto 1.2.0 MOXHO YCTaHOBUTb C MOMOLLbIO
sudo npm install -g carto

370 paboTaeT ¢ Ubuntu 20.04 LTS.
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[o Ubuntu 18.04 LTS 3Ta Bepcua BbigaeT npeaynpexaeHms Tuna «CTuam He COOTBETCTBYIOT
cenekTopy cnoes .text-low-zoom» .

YT0b6bl n36eXaTb 3TUX NpeaynpexaeHui, yctaHosnte Bepcuto 0 carto :
sudo npm install -g carto@o®

Ha MOMeHT HanucaHmna cTaTby 3TO Ao0JXKHa ObiTh Bepcmsa 0.18.2 .

Ecnn ycTaHoBKa He yaanacb, BO3MOXHO, 3TO CBA3aHO C HECOBMECTUMOCTbIO € npm/Node.js. YTobbl
ncnNpaBuTh 3TO, NonpobynTe NoHM3NTL Bepcuto Node.js.

YT106bI NPOBEPUTH YCTAHOB/IEHHYO BEPCUIO:
carto -v

Mpwn 3anycke carto Bam Heobxoaumo yka3aTb Bepcuto APl Mapnik 4yepe3s -a onuuto. 1ng npuHAaTMA
BepCcum JoKyMeHTalunsa openstreetmap-carto npennaraeT HEKOTOPbIE peKoMeHaaLun.

Y706bI BEIBECTM CMMNCOK BCEX M3BECTHbIX BepCuii APl B yCTaHOBNEHHOM MPOrpaMMHOM obecneyeHun
y3/1a , BbINOJIHUTE CeAYIOLLYI0 KOMaHAY:

npm install mapnik-reference
node -e "console.log(require('mapnik-reference'))"

CrneuudurKaumm ans Kaxaon sepcumn APl Takxxe 3a0KYMEHTNPOBaHbI B perno3uTtopun carto .

Bam cnenyet ncnonb3osaTb Bepcuio API, Hanbonee 6a13Kylo K yCTaHOBIEHHON Y Bac Bepcmm Mapnik
(yToMHUTE Yy mapnik-config -v).

MpoTecTupynte carto n cospanTte style.xml n3 ctunga openstreetmap-carto :

cd ~/src

cd openstreetmap-carto

carto -a "3.0.22" project.mml > style.xml
ls -1 style.xml

Mpwu BbIbOpe cooTBETCTBYOLLEN BepCcUn APl Bbl HE [OJIKHbBI MOMYYUTb HUKAKNUX COOTBETCTBYOLLNX
npeaynpexaatLmnx coobLleHmn.

KomaHga sudo apt-get install -y node-carto moXeT yCcTaHOBUTL CTapyto Bepcuio Carto ,
HecoBMecTuMyto ¢ Openstreetmap Carto, n ee cnenyet usberats.

YctaHoBuTe PostgreSQL u PostGIS

PostgreSQL — 310 pensumnoHHasa 6a3a AaHHbIX, a PostGIS — ee NpoCTpaHCTBEHHbIN pacLLUMPUTEND,
NO3BOJISIOLLNIA XPaHUTb B HEW reorpadmnyeckne o6beKTbl, TakKMe Kak KapTorpaduyeckme gaHHble; OH
BbINOJIHAET (PyHKLMI0, CXO0XYt0 ¢ SDE oT ESRI nnmn npocTpaHCTBEHHbLIM pacwmnpeHnem Oracle.
PostgreSQL + PostGIS ncnonb3yoTcsa 418 WNPOKOro cnekTpa QYHKUNIN, TaKUX Kak PEHOEPUHI KapT,
reoKoAnpoBaHMe N aHanus.
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B HacTosLLee BpeMa npoTecTMpoBaHHbIMKN Bepcuammn OpenstreetMap Carto asnaioTtca PostgreSQL 10
n PostGIS 2.4:

Takxxe fomkHa nogonTty bonee ctapas nam 6onee HoBas Bepcua PostgreSQL .

B Ubuntu nmetoTcs npeasapnTenbHO YyNakoBaHHbIE Bepcumn postgis u postgresql, No3ToMy nx MOXXHO
NPOCTO YCTaHOBUTb Yepe3 MeHeaxep naketos Ubuntu.

sudo apt-get update
sudo apt-get install -y postgresql postgis

HononHnTenbHble KOMMNOHEHTbI:

sudo apt-get install -y postgresql-contrib postgresql-12-postgis-3
postgresql-12-postgis-3-scripts

Bam Heobxoammo 3anycTuTb 6a3y AaHHbIX:
sudo service postgresql start

MpumeyaHue: ncnonbsyembln nopT PostgreSQL — 5432 (no ymonyaHuio).

Co3paute a3kzemnnap PostGIS

Tenepb BaM HY)XHO co3aaTb 6a3y AaHHbIX PostGIS. Mo yMon4YaHMO pa3nnyHble NPOrpamMMbl, BKOYas
openstreetmap-carto (ref. project. mml), npeanonaratoT, 4To 6a3a AaHHbIX Ha3blBaeTCA gis . Bam
HY>XHO co3aaTb 6a3y AaHHbIX PostgreSQL 1 HaCcTponTb Ha Hen paclimpeHme PostGlIS.

CxeMa KOLMPOBKM CMMBOJIOB, KOTOpas byaeT ncnonb3oBaTbhCa B 6ase aaHHbIX, — UTF8 , @ NpUHATLIN
napameTp COpTUPOBKM — en_GB.utf8 . ( U&«...«3KpaHUpPOBaHHbIA CMHTaKcuc Unicode, nCnosib3yemblit
B project. mml, nofmxeH paboTaTb TO/ILKO B TOM CJly4ae, eCcan Koanposkon cepeepa asnsetca UTFS .
9T0 TakXXe COOTBETCTBYET TOMY, 4TO yKa3aHo B Kofe KoHpurypaunn PostgreSQL Chef .)

sudo -u postgres createuser -s $USER

createdb gis --encoding="UTF8" --lc-collate="en GB.UTF-8" --1lc-
ctype="en GB.UTF-8" --template=template0

psql -d gis -c 'CREATE EXTENSION postgis; CREATE EXTENSION hstore;'

MpumeyvaHue: ERROR: invalid locale name: «en_GB.UTF-8» 03Ha4aeT, 4T0 flokanb en_GB.UTF-8
He yCTaHoBMeHa. [locne ycTaHOBKYM Nokaam Heobxoammo nepesanyctntb 6a3y AaHHbIX, 4TOObI
3arpy3vTb JI0Kab.

MepenTn K cnenyoLllemy wary.

Ecnv Ha gpyrom xocTe:

YcTtaHoBMuTE nepemMeHHble cpeabl

export PGHOST=localhost
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export PGPORT=5432
export PGUSER=postgres
export PGPASSWORD=postgres 007%

HOSTNAME=1ocalhost # set it to the actual ip address or host name
createdb gis --host="$HOSTNAME" --encoding="UTF8" --lc-collate="en GB.UTF-8"
--lc-ctype="en GB.UTF-8" --template=template0

Ecnn Bbl MONy4Ynam cneayoLyto owmnbky:
ERROR: invalid locale name: «en_GB.utf8»
TO BaM HY>XHO fo6aBuTb flokanb «en_GB.utf8» ¢ nomoLLblo cnefyrowlen KoMaHabl:

sudo dpkg-reconfigure locales

N BbibepuTe «en_GB.UTF-8 UTF-8» Ha nepBoM 3kpaHe («Locales to be generated»). Mocne 3Toro
OyneT npennoxxeHo nepesanyctntb 6a3y AaHHbIX:

sudo service postgresql restart

Ecnu Bbl nonyyYnam cnefyowyo owmnbKy:

ERROR: new collation (en_GB.utf8) is incompatible with the collation of the template
database (en_US.UTF-8)

HINT: Use the same collation as in the template database, or use template0 as template.
BaM HY>XHO ncnonb3oBaTb template0 gnsa gis:

psql -U postgres -h $HOSTNAME -c "CREATE DATABASE gis ENCODING 'UTF-8'
LC COLLATE 'en GB.utf8' LC CTYPE 'en GB.utf8' TEMPLATE template0"

# alternative command: createdb -E UTF8 -1 en GB.UTF8 -0 postgres -T
template0d gis

Ecan Bbl NONy4YmMam cneaytowyto owmnbKy:

ERROR: new encoding (UTF8) is incompatible with the encoding of the template database
(SQL_ASCII)

HINT: Use the same encoding as in the template database, or use template0 as template.
(ownbka, koTopas 06bl4HO Bo3HMKaeT B Ubuntu Ha Windows ¢ WSL ), 3aTem gobaBbTe Takxe
TEMPLATE template0; HanpuMep, NCNONb3yNTe CeyoLyo KOMaHay:

psql -U postgres -h $HOSTNAME -c "CREATE DATABASE gis ENCODING 'UTF-8'
LC COLLATE 'en GB.utf8' LC CTYPE 'en GB.utf8' TEMPLATE templateO"”

# alternative command: createdb -E UTF8 -1 en GB.utf8 -0 postgres -T
templated gis

YcTaHoBUTE (hNaxok, 4Tobbl co3aaTh 6a3y AaHHbLIX B pa3fene AUCKa, rae OCTaToO4HO CBOBOAHOrO
mecTa. Ecam Bam HeobxoAnmMo ncnosb3oBaTe TabanyHoe NPOCTPaHCTBO, OT/INYHOE OT
MNCNOJIb3YEMOro No yMO4aHMIO, BbINOJHUTE Cneayoline KoMaHabl BMECTO Npeabiaywmx (npumep:
TabsIM4HOE NPOCTPaHCTBO MMEET MecTononoxeHune /tmp/db):

sudo mkdir /mnt/db # Suppose this is the tablespace location
sudo chown postgres:postgres /mnt/db
psgql -U postgres -h $HOSTNAME -c "CREATE TABLESPACE gists LOCATION
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‘/mnt/db""
psql -U postgres -h $HOSTNAME -c "ALTER DATABASE gis SET TABLESPACE gists"

Co3panTe pacwmpeHuns postgis n hstore :

psql -U postgres -h $HOSTNAME -c "\connect gis"
psql -U postgres -h $HOSTNAME -d gis -c "CREATE EXTENSION postgis"
psql -U postgres -h $HOSTNAME -d gis -c "CREATE EXTENSION hstore"

Ecnv Bbl nony4unmn cnefyowyto owmobky

ERROR: could not open extension control file
»/usr/share/postgresql/9.3/extension/postgis.control»: No such file or directory

TO Bbl, BO3MOXXHO, yCTaHaBnnBaeTe PostgreSQL 9.3 (BMecTo 9.5), Ana 4ero Bam Takxe noHagobutcs:

sudo apt-get install postgis postgresql-9.3-postgis-scripts

YCTaHOBMTE €ro 1 NoBTOpMUTE KOMaHAbl CO3AaHNsA pacwmnpeHns. ObpaTnte BHMMaHMe, 4TO
PostgreSQL 9.3 B HacTosLLee BpeMa He NoALEpPKNBAETCA openstreetmap-carto.

[obaBbTe nonb3oBaTens u npeapocCtaBbTe A0CTYN K 0ase AaHHbIX gIS

[N Toro, 4Tobbl NPUIOXKEHNE MO0 MNOAY4YNUThL AOCTYN K 6a3e AaHHbIX gis , HeobxoauM
nonb3oBaTesib DB € TeM e uMeHeMm, 4TO 1 y Bawero nonb3sosatesnsa UNIX. MpennonoXxmnm, 4To BaLu
nonb3osatens UNIX — tileserver .

psgl -d gis -c "create user tileserver;grant all privileges on database gis
to postgres;"

psgql -d gis -c 'create user "www-data";grant all privileges on database gis
to "www-data";'

psql -d gis -c 'ALTER TABLE geometry columns OWNER TO postgres;'
psql -d gis -c 'ALTER TABLE spatial ref sys OWNER TO postgres;"

BkloyeHue yaaneHHoro pocrtyna Kk PostgreSQL

Ecnu Bbl HaxoAMTeChb Ha ApYrom XocTe, Ans yaaneHHoro aoctyna K PostgreSQL Bam Heobxoammo
oTpefakTupoBaTb pg hba.conf:

sudo nano /etc/postgresql/*/main/pg hba.conf
n nobaBbTe CneayoLLyo CTPOKY:

host all all <your IP set>/<your netmask>
md5

host all all 0.0.0.0/0 md5— 3To npaBKMAO KOHTPOAS AOCTYNa, KOTOPOE No3BONAET Nt0bOMy YenoBeKy
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BXOOUTb B CUCTEMY C NtobOro agpeca, ykasaB A4eNCTBUTENbHbIA Naponb (KaoyveBoe cnoso md>s).

3aTeM oTpenakTupymTte postgresql.conf:
sudo vi /etc/postgresql/*/main/postgresql.conf

N yCTaHOBUTb listen_addresses = '*'

HakoHeu, Heobxoammo nepesanycTuTb bJ:
sudo /etc/init.d/postgresql restart

MpoBepbTe, AOCTYNHa /M 6a3a AaHHbIX gis . YTobbl BbIBECTM CNNCOK BCeX a3 AaHHbIX,
onpegeneHHblx B PostgreSQL, BbINONHUTE Cneayowyo KOMaHAay:

psgql -U postgres -h $HOSTNAME -c "\1+"

MoNy4YeHHbIN 0TYET JO/KEH BKAOYaTh 6a3y AaHHbIX [MC , Kak Noka3aHo B cneaytoulen Tabnaumue:

Name |Owner |Encoding |Collate Ctype Access privileges

gis postgres |UTF8 en_US.utf8 |en_US.utf8 |=Tc/postgres
postgres=CTc/postgres
tileserver=CTc/postgres

HacTtpo#nka 6a3bl gaHHbIX

HacTponkun PostgreSQL no ymMon4aHMIO He 04eHb XOpoLWy A8 04eHb 6oblinx 6a3 gaHHbIX, Taknx
Kak OSM. MNpaBuabHasa HaCTPONKa MOXET NPOCTO YABOUTb NPON3BOAUTESIbHOCTb.

MuHuManbHble TPpeboBaHUA K HACTpPOMKe

YcTaHOBMTE NOJb30BaTENS postgres ona nosepus :

sudo vi /etc/postgresql/*/main/pg hba.conf

# change: local all postgres
peer
# to: local all postgres
trust

Mocne BbINONHEHWS BblLLEYKa3aHHbIX U3MeHeHn nepesanycTute b:
sudo service postgresql restart

3anyctuTte tune-postgis.sh :

export POSTGRES USER=postgres

export PG_MAINTENANCE_WORK_ MEM=256MB
export PG_WORK_MEM=16MB
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export psqgl=psql

cd ~/src
cd openstreetmap-carto
bash scripts/tune-postgis.sh

Ecnn postgres He HaCTPOEH Ha goBepue , BO3HUKAET cienytowas ownbka: psql: error: FATAL: Peer
authentication failed for user «postgres» npu 3anycke tune-postgis.sh .

YT06bl 04NCTUTL KaTanor AaHHbIX U CHOBa NOBTOPUTL tune-postgis.sh : rm -rf data.

Heobs3aTenbHble pONONHUTENIbHbIE TpE6OBaHHﬂ K HaCTpOﬁKe

B Buku PostgreSQL ecTb CTpaHuLUa, NOCBSALWEHHAs HAaCTponke 6a3bl AaHHbIX.

B 6nore NMona HopMaHa eCTb UHTEepeCcHas 3aMeTKa 06 onTumMmnsaumm 6asbl AaHHbIX, KOTOPas
NCMONb3YEeTCH HMUXKE.

maintenance_work_memHacTponku no ymosay4aHuio work_ memcnaunlikoM HU3Kne ana peHgepunra.ll:
oba napameTpa cnenyeT yBenmunTb AN 6onee bbICTPON 3arpy3kn gaHHbIX U 6onee BbICTPbIX
3anpocoB (CKaHMPOBaHUA MHLEKCA).

KoHcepBaTuBHble HacTponku ans 4 ' BM — work_ mem=32MB v maintenance_work_mem=256MB.
Ha mawwuHe ¢ [oCTaTO4HbIM 06BbEMOM NAaMATH Bbl MOXETE YCTAHOBUTL UX KakK work_mem=256MB u
maintenance_work_mem=1GB.

Kpome Toro, BaXHbIMU HacTpokamu asnsatTca shared buffersmn write-ahead-log ( wal ). ECTb Takxe
HEKOTOpble ApYrue HaCTPONKK, KOTOPbLIE Bbl, BO3MOXHO, 3aX0TUTE N3MEHUTb CNeunanbHO ans
nMnopTa.

YT0b6bl OTpenakTMpoBaTh hann KoHgurypauum PostgreSQL ¢ nomoLbio pefakTopa nano :
sudo nano /etc/postgresql/*/main/postgresql.conf

a ecnn Bbl ucnosb3yete PostgreSQL 9.3 (He noaaepxmBaeTcs):

sudo nano /etc/postgresql/9.3/main/postgresql.conf

PekoMeHAyeMble MUHUMaJIbHbIE HAaCTPONKMK:

shared buffers = 128MB

min wal size = 1GB

max _wal size = 2GB

work mem = 32MB # check comments for better tuning
maintenance work mem = 256MB

autovacuum = off

fsync = off

MNocnegHne gBa BapvaHTa NO3BOJIAIOT YCKOPUTbL MMMNOPT: NEPBLIN OTKJOYaAET aBTOMATUYECKYIO
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OYUCTKY BO BPEMS MMMOPTa W MNO3BOMAET 3aMyCTUTb ONUCTKY B KOHLLE; BTOPOW NMPUBOAUT K
NOBPEXAEHMIO JaHHbIX B C/ly4Yae OTK/OYEHNSA 3NEeKTPOIHEPrumn 1 onaceH. Eciv Bo BpeMsa nmnopTa
LaHHbIX NPOU30AAET OTK/OYEHWE INEKTPOIHEPr UK, BaM NPUAETCS YAaNNTb AaHHble 13 6a3sbl
AAHHbIX 1 BbIMOJHWUTL MOBTOPHBIA MMMOPT, HO 3TO BbicTpee. MpocTo He 3abyabTe BEPHYTh 3TH
HacTpoWKKn obpaTHO nocsie nMnopTa. fsync He BANSIET Ha BpeMs 3anpoca Nnocse 3arpy3ku faHHbIX.

HacTtponku PostgreSQL, npuHaTelie OpenStreetMap, MoXXHO HanTu B KHuUre PostgreSQL Chef
Cookbook : cneuunanbHble HacTponkun PostgreSQL ans cepsepos Tannos OpenStreetMap onucaHbl B
cooTBeTCTBYOWeN KoHpurypauun Tileserver Chef .

Ons yctaHoBku dev&test Ha cucteme ¢ 16 'b O3Y npepgnaratoTca cnegytowme HaCTPONKKN:12:

shared buffers = 2GB

work mem = 256MB
maintenance work mem = 1GB

wal level = minimal

synchronous commit = off

min wal size = 1GB

max _wal size = 2GB

checkpoint segments = 60
checkpoint timeout = 15min
checkpoint completion target = 0.9
default statistics target = 1000
autovacuum = off

fsync = off

default_statistics target MoxHo gaxe ysenniutb o 10000.
Mpw BbINOSIHEHUN 06HOBNEHWI Ba3bl AaHHBIX Nepuoanyeckn 3anyckante ANALYZE.

YT06bl OCTAHOBUTHL 1 3anyCTuTb 6a3y OaHHbIX:

sudo /etc/init.d/postgresql stop
sudo /etc/init.d/postgresql start

Bbl MOXKeTe NoJly4nThb OLWNOKY 1 BaM HY)XHO YBESIMYUTb pa3Mep pa3fensaeMon namsaTu.
OTtpepaktupymnTe /etc/sysctl.d/30-postgresql-shm.conf n 3anyctute sudo sysctl -p
/etc/sysctl.d/30-postgresql-shm.conf. MNapameTp Tuna kernel.shmmax=17179869184un

kernel.shmall=4194304 moxeT 6bITb NOAXOAAWMM ON5 pa3mepa cermeHTa 16 I'b.

[nda ynpaeneHnsa n nogaep)XXaHnsa KoOHgpurypaumm cepsepos, paboTaowmx nog ynpasneHmem
OpenStreetMap, ncnosib3yeTcsa MHCTPYMEHT yrnpaBneHns KoHdurypaumen Chef .

Ons PostgreSQL npuHATa KoHUrypaumsa postgresgl/attributes/default.rb .

YctaHoButb Osm2pgsql

Osm2pgsql — 370 cneumansHoe nporpamMmmHoe obecneyeHne OpenStreetMap, ncnonb3yemoe ans
3arpy3ku gaHHbix OSM B 6a3y aaHHbIx PostGIS.
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Mo ymonyaHuio nakeTHble Bepcum Osm2pgsql — 0.88.1-1 Ha Ubuntu 16.04 LTS 1 0.96.0 Ha Ubuntu
18.04 LTS. TeM He MeHee, npeanaratoTca bonee ceexune Bepcun, 4oCcTynHble Ha OpenStreetMap
Osmadmins PPA nnan komnunauma nporpaMMHoro obecnevyeHmns M3 MCXOOHUKOB .

YT10b6bI YCTAaHOBUTL 0SM2pgsql:
sudo apt install -y osm2pgsql
Y1066l ycTaHOBUTL Osm2pgsql n3 Osmadmins PPA:

sudo add-apt-repository -y ppa:osmadmins/ppa
apt-key adv --keyserver keyserver.ubuntu.com --recv
A438A16C88C6BE41CB1616B8D57F48750AC4F2CB

sudo apt-get update

sudo apt-get install -y osm2pgsql

MNepengnte B pasgen «Mony4ntb n3pnedveHne gaHHolx OpenStreetMap» .

CreHepupoBatb Osm2pgsql U3 UCXOQHUKOB

ITa anbTepHaTMBHAA NpoLeaypa YCTaHOBKM FreHepUpyeT CaMblil MOCeAHNIA NCMOSHSEMbIN (haiin
nyTemM KOMNUASLMN NCXOLHbIX KOJOB.

YcTaHoBMTE HEOBX0AUMbIE 3aBUCUMOCTU:

sudo apt-get install -y make cmake g++ libboost-dev libboost-system-dev \
libboost-filesystem-dev libexpatl-dev zliblg-dev \
libbz2-dev libpqg-dev libgeos-dev libgeos++-dev libproj-dev lua5.2 \
liblua5.2-dev

3arpy3nTb osm2pgsql:

mkdir -p ~/src ; cd ~/src
git clone git://github.com/openstreetmap/osm2pgsql.git

MoarotoBKa K KOMNUAALNK, KOMOUIALMA 1 YCTaHOBKa:

cd osm2pgsql

mkdir build

cd build

cmake -DCMAKE BUILD TYPE=Release ..
make

sudo make install

cd
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NMonyuute usBneyeHue pgaHHoix OpenStreetMap

Bam HeobxoAnMO 3arpy3nTb COOTBETCTBYIOLWNIA hainn .osm nnu .pbf, KOTOpbIN 3aTEM MOXHO
3arpy3uTb B paHee co3aaHHbIn 3k3emnasap PostGIS Yepes osm2pgsql.

CyLiecTByeT MHOr0 cnocoboB 3arpy3kun gaHHbix OSM.
Ccbinka — Planet OSM .
BeposATHO, npoule Bcero noayy4nTb PBF-tann gaHHbix OSM ¢ canTa geofabrikcanTa geofabrik .

Kpome Toro, BBBike.org npenocTtaBnseT Bbiaep>xku 13 6onee 4yem 200 ropoaoB 1 pernmoHoOB No BCEMY
MUPY B pa3JiMyHbIX (hopMaTax.

Mprmepsbl:
e KapTorpauyeckne faHHble Bcei nnaHeTsbl (76G):

wget -c https://planet.openstreetmap.org/pbf/planet-latest.osm.pbf
e KapTorpaguyeckne faHHble BennkobputaHuu (847M):

wget -c https://download.geofabrik.de/europe/great-britain-latest.osm.pbf
e ToNbko AN JINXTeHwTenHa:

wget https://download.geofabrik.de/europe/liechtenstein-latest.osm.pbf
wget https://download.geofabrik.de/europe/liechtenstein-latest.osm.pbf.md5

# Optionally, the following will xheck that the download wasn't corrupted:
md5sum -c liechtenstein-latest.osm.pbf.md5

Jpyroi cnocob 3arpy3ku AaHHbIX — HanpsMmyto Yepes bpay3ep. MpoBepbTe 3Ty CTPAHULLY .

B KayecTBe anbTepHaTUBbLI MOXHO 1CMNOJIb30BaTb JOSM (BbibepuTe 061aCTh ANA 3arpy3kKn AaHHbIX
OSM: meHto JOSM, ®ann, 3arpy3uTb U3 OSM; Bknagka Slippy map; nepeTalimTe KapTy npason
KHOMKOMN MbILK, MacwTabrpynTe Kkonecukom Mbiwuy nam Ctrl + knaBuwm Co cTpenkamu; nepetawimTe
paMKy J1IeBOM KHOMKOW MbIwK, 4T0obbI BbIOpaTh 061acTb AN5 3arpy3kun. Takxxe npeasaraeTcsa naaruH
Continuous Download . Korga Hy>XHbIn pernoH 6yaeT nokanbHO AOCTyNeH, Bbibepute Pann,
CoxpaHuTtb Kak, <filename>.osm. lante emy gonyctuMoe nma ansa n NpoBepbTe Takxe
COOTBETCTBYIOLLNIA KaTanor, B KOTOPOM 3TOT (hall COXpaHeH.

B niobom Cny4vae n3beranTe NCNONb30BaAHUSA CANLLKOM ManeHbKNX Y4aCTKOB.

OpenStreetMap — 370 oTKpbITble AaHHbIe . JlnueH3na OSM — Open Database License.

3arpy3uTb AaHHble B PostGIS

B OOKYMEHTaUnn osm2pgsq| npueeneHa BCA Heobxoaunmas I/IH(DOpMaLI,I/IH Ona ncrnoJsib3oBaHUA 3TOro
MHCTPYMEHTa ETL, Bkntovasn COOTBETCTBYIOLLMNE NapaMeTpPbI KOMaHOHOM CTPOKMN .
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0sm2pgsql ncnonb3yeT overcommit, Kak 1 MHOrMe Hay4Hble NPUJIOXKEHNS N NPUI0XKEHUSA ONS
paboTbl C 6ONbLIMMK AaHHBIMK, YTO TpebyeT KOPPEKTUPOBKM HACTPOEK Sapa:

sudo sysctl -w vm.overcommit memory=1
YT06bl 3arpy3nTb AaHHblE U3 danna .osm unn .pbf B PostGIS, BbINONHUTE CneayoLlyto KOMaHAay:

cd ~/src
cd openstreetmap-carto

export OSM2PGSQL CACHE=${0SM2PGSQL_ CACHE:-512}
export OSM2PGSQL NUMPROC=${0SM2PGSQL_ NUMPROC: -1}
export OSM2PGSQL DATAFILE=${0SM2PGSQL DATAFILE:-data.osm.pbf}

osm2pgsql \

--cache $0SM2PGSQL_CACHE \

- -number-processes $0SM2PGSQL_ NUMPROC \
--hstore \

--multi-geometry \

--database gis \

--slim \

--drop \

--style openstreetmap-carto.style \
--tag-transform-script openstreetmap-carto.lua \
[.osm or .pbf file]

[.osm or .pbf file]: 3ameHnTe 3T0 Ha yXKe 3arpy>XeHHbI BaMu ann .osm nnm .pbf , Hanpumep,
liechtenstein-latest.osm.pbf .

Mpy HanM4UM JOCTYNHON NaMAaTK ycTaHoBUTe export OSM2PGSQL_CACHE=2500; o514 npoLecca
nMmnopTta byaeT BoigeneHo 2,5 N'b namsatu.

Onuus -create 3arpyxaeT faHHble B NyCcTYt0 6a3y AaHHbIX, @ HE NbliTaeTcs Ao06aBUTb UX B
CYLLECTBYIOLLYIO.

PeTpaHcanpyem Ha OSM2PGSQL_NUMPROC, ecnu y BaC LOCTYNHO 6osbLue sep, Bbl MOXeETe
HaCTPOUTb ero COOTBETCTBYOLMM 0bpa3oMm.

B pykoBoacTBe osm2pgsql noapobHo onucbiBaeTCs UCMOIb30BaHUE U BCE NapaMeTpbl.
MepenTn K Cnemytollemy wary .

Mpy MCMONIb30BaHUK APYroro cepeepa:

cd ~/src

cd openstreetmap-carto

HOSTNAME=1ocalhost # set it to the actual ip address or host name
osm2pgsql -s -C 300 -c -G --hstore --style openstreetmap-carto.style --tag-
transform-script openstreetmap-carto.lua -d gis -H $HOSTNAME -U postgres
[.osm or .pbf file]
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ObpaTnTe BHMMaHMe, 4TO Npeasaraembli NPoLECC NPUHUMAET onuuio -s( -slim), koTopas
NCNOJIb3yeT BPEMEHHbIE Tabnuubl, MO3TOMY €ro BbiNOJIHEHME 3aHUMaeT 6osiblue MecTa Ha Aucke (K
OYeHb MeAJIeHHO), MPX 3TOM UCMOJIb3yeTCA MEHbLUE ONepaTMBHON NamMsaTh. Bbl MoxeTe f06aBnTb
-drop onuuto ¢ -s( -slim), 4TobbI TakXKe yaannTb BPpEMEHHbIE Tabauubl Nocae MMNoOpTa, B MPOTUBHOM
Cnyyae Bbl TaKXe HanfeTe BpeMeHHble Tabnuubl nodes , ways v rels (3Tn Tabanubl M3Ha4YasbHO
ObISIN YUCTBIMKU «BCMIOMOraTeNbHbIMU» TabamuaMm ons CUCTEM C MabiM 06bEMOM NaMATH, HO
CerogHsa OHW LWMPOKO MCMOJIb3YIOTCSH, MOCKOJIbKY OHU TaKXe ABAATCA NPeanoChiKon ons
obHoBNEHUNA).

Ecnvn Bce B nopanke, MOXXHO nepexognTb K cnepyrowemy wary .

O6paT|/|Te BHUMaHNE, 4HTO NCNOJIb3YITCA CZIEAYIOWLNE SNTEMEHTbI:

hstore

openstreetmap- carto.cTuib

ckpunT LUA openstreetmap -carto.lua
Nmsa 6a3bl gaHHbIX TUC

B 3aBMCMMOCTK OT pa3Mepa BXOAHOr0 (hansia KoMaHAa 0sm2pgsql MOXET BbIMNOJIHATLCA 04eHb 4OJIrO.
NHTepecHas cTpaHuua, cBA3aHHaa ¢ 6beHYMapkammn Osm2pgsql, cBA3bIBaE€T pa3Mepbl cucTemM hw/sw ¢
COOTBETCTBYOWMMN LUnpamMn ona nMnopTa gaHHbIX OpenStreetMap.

MpuMeYaHue: ecan Bbl MOSYYMAN CIeAYIOLLY0 OWNOKY:

node changed mark failed: ERROR: prepared statement "node changed mark"
does not exist

BbINOJIHUTE CNefyIOLLYI0 KOMaHAYy AJ15 Ballero opurmHaabHoro .osm :
sed "s/action="'modify' //" < original.osm | > fixedfile.osm

3aTem obpaboTanTe fixedfile.osm .

Ecnu Bbl noJlydaeTe Takne owmnbkn:

Error reading style file line 79 (fields=4)
flag 'phstore' is invalid in non-hstore mode
Error occurred, cleaning up

Wnn 3TOT:

Postgis Plugin: ERROR: column "tags" does not exist
LINE 8: ...ASE WHEN "natural" IN ('mud') THEN "natural" ELSE tags->'wet...

TO BaM HY>XHO BKJIIOYUTb paclumpeHmne hstore B 6a3y aaHHbIX ¢ nomouiblo CREATE EXTENSION
hstore;n Takxe gobasutb hnar -hstore B osm2pgsql . BknoyeHne pacwmpenms hstore n
MCMNoNb30BaHUe ero ¢ 0sm2pgsql NCnpasuT 3TH OLLUNOKMN.
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Co3paunTe nanky AaHHbIX

Ana aToro wara Tpebyetcsa He meHee 18 I'b HD u cooTBeTcTBYOWas RAM/swap (nydwe 24 I'b HD). 8
I'b HD 6yneTt HepocTaTo4HO. Mpn 1 I'b RAM HacTpolka swap obs3aTenbHa.

python3 -m pip install psycopg2-binary
cd ~/src

cd openstreetmap-carto
scripts/get-external-data.py

YT0ob6bl 04NCTUTL Npouenypy get-external-data.py v nepe3anyCcTuUTb €e C HyNs, yaanuTe KaTanor
JaHHbIx ( rm -r data).

HacTpoiiTe noakayky , 4Tobbl NpeAoTBPaTUTb NOSIBAIEHUE CNefyOWEero coobLLeHUs:

INFO:root:Checking table water polygons
Killed

Cnocob 3arpy3ku wenn-gannos cepeepamm Tannos OpenStreetMap onuncaH B COOTBETCTBYOLLEN
KoHGurypauum Chef .

Ons nonyyYyeHnst 4ONOSHUTENLHOW MHGOPMALMKN MPOYTUTE CKPUMNT 3arpy3Ku .

Co3paHue UHAEKCOB U NpeaocTaBJ/ieHUe NoJib30BaTeNIAM

Co3panTe YaCTUYHbIe MHOEKCHI AN YCKOPEHWS 3anpoCoB, BKAKOYEHHbIX B project.mml , n
npenocTaBbTe AOCTYN KO BCeM Tabauuam MAC , 4Tobbl n3bexaTb owmnbOK peHaeprHra npm gocrtyne
K Tabsimuam c nosb3oBaTenem tileserver .

e [lobaBbTe YaCTUYHbIE FEOMETPUYECKME NHAEKCHI, YKa3aHHbIe openstreetmap-carto ans
obecneyeHns 3hheKTUBHOMO Yy4yLLEHNS 3arnpOCOB:

cd ~/src

cd openstreetmap-carto

HOSTNAME=1ocalhost # set it to the actual ip address or host name
psgl -d gis -f indexes.sql

ANbTepHaTUBHbIA PEXUM:

cd ~/src

cd openstreetmap-carto
scripts/indexes.py | psql -d gis

Mpn Ncrnonb30BaHUN OPYroro XocTa:

HOSTNAME=1ocalhost # set it to the actual ip address or host name
cd ~/src
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cd openstreetmap-carto
scripts/indexes.py | psql -U postgres -h $HOSTNAME -d gis

AnbTepHaTUBHbLIN PEXUM C APYrM XOCTOM:

HOSTNAME=1localhost # set it to the actual ip address or host name
psgl -U postgres -h $HOSTNAME -d gis -f indexes.sql

e Co3panTe nonb3oBaTtens PostgreSQL « tilerserver » (ecan oH ewe He CyLWecTBYET) U
npenocTaBbTe NpaBa Ha BCe Tabnuubl 6a3bl AaHHbLIX gis AN nonb3osatens « tilerserver » un
N5 BCeX 3aperncTpupoBaHHbIX NoJib30BaTesNen:

psql -d gis <<\eof
REVOKE CONNECT ON DATABASE gis FROM PUBLIC;
GRANT CONNECT ON DATABASE gis TO "www-data";

GRANT CONNECT ON DATABASE gis TO "tileserver";
eof

YT106bI BLIBECTK CMIMCOK BCEX Tabnuu, 4oCTynHbIX B 6a3e gaHHbIX [YC , BLINONHUTE CNeayoLuyto
KOMaHAy:

psgql -d gis -c "\dt+"
nnu:
psgl -U postgres -h $HOSTNAME -d gis -c "\dt+"

ba3a OaHHbIX JO/MKHA BKIOYaTh Tabauubl rels , ways n nodes (Co3faHHble B -Slim pexume
osm2pgsql ) ona obecnevyeHns BO3MOXHOCTU 0OHOBIEHUN.

B cnepytowiem npumepe BbIBOAA MCNOJIb30BaJICA -slim pexum osm2pgsql :

Schema |Name Type |Owner

public |planet osm_line table |postgres
public |planet_osm_nodes |table |postgres
public |planet_osm_point |table |postgres
public |planet_osm_polygon |table |postgres
public |planet osm rels table |postgres
public |planet_osm_roads |table |postgres
public |planet osm ways |table |postgres
public |spatial_ref sys table |postgres

dakTunyeckn, Tabnuubl planet osm rels, planet osm _ways , planet osm_nodes [OCTYMHbI, KakK
onuncaHo B pasfene CTpykTypa 6a3bl gaHHbIX Pgsql .

Bonee noapobHyo MHGMOPMALIMIO MOXXHO HaWTK B Mofenn aaHHbIx OpenStreetMap Ha canTe Mapbox.

Ans nonyy4yeHnsa fonosHAUTENbHON MHGOPMaLUKM 03HAaKOMbTECH C MOJb30BaTEIbCKUMU UHLAEKCAMU .
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HacTtpouTb peHpep

Janee HaM HY>XHO NofKNo4YUTbL renderd n mod_tile Kk Beb-cepsepy Apache, 4ToObl OH 6Obis1 rOTOB
NPUHUMATb 3anpocbl Ha Tansbl.

Mony4yuTe KaTanor nnarvHos Mapnik:

mapnik-config --input-plugins

370 poskeH bbiTb /usr/local/lib/mapnik/input , unwn /usr/lib/mapnik/3.0/input , nnn gpyrow.
OTpepakTupymnTte hana KoHpuUrypaumm renderd ¢ NOMOLLLIO NPeAno4YnTaeMoro BaMun pegakTopa:
sudo vi /usr/local/etc/renderd.conf

MpumeyaHue: npu yctTaHoBke mod_tile n3 naketa nyTb 6ynet /etc/renderd.conf .

sudo vi /etc/renderd.conf

B [mapnik] pa3pene nsmeHnTe 3HaveHune napameTpa plugins_dir Tak, 4To6bl OHO COOTBETCTBOBAJIO
3Ha4yeHuto, BO3BpaLlaemMomy hyHkuUMen mapnik-config -input-plugins:

Mpumep (npu yctaHoBke Mapnik 3.0 n3 nakeTa):

plugins dir=/usr/lib/mapnik/3.0/input/

C Mapnik 2.2 n3 nakera:

plugins dir=/usr/lib/mapnik/2.2/input/

C Mapnik 3.0 13 UICTOYHUKOB:

plugins dir=/usr/local/lib/mapnik/input/

B [mapnik] pa3gene Tak)Xe N3MeHUTE 3Ha4YeHne CreyoLmnx napameTpos:

font _dir=/usr/share/fonts
font dir recurse=true

B [default] pa3pene nameHute 3HavyeHne XML n HOST Ha cnepytollee.

XML=/home/tileserver/src/openstreetmap-carto/style.xml
HOST=1ocalhost

Obpatute BHUMaHue, 4To URI gomkeH 6bITh yCTaHOBJIEH Ha /osm_tiles/.

TakXe 3aMeHuUTe BCe ;** Ha ;xxx=** (Hanpumep, Ha vi :1,$s/7;\¥\* /;xxx=** /q).
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B npvBeneHHOM BbiLLEe NpyMepe Mbl MpeanosiaraeM, 4To Ball AOMALLUHWUI KaTanor —
/home/tileserver . I3meHnTe ero Ha Bal PakTUY4ECKMIA LOMALUHUA KaTanor.

Mpumep anna:

[renderd]

stats file=/var/run/renderd/renderd.stats
; socketname=/var/run/renderd/renderd.sock
num threads=4

tile dir=/var/lib/mod tile

[mapnik]

plugins dir=/usr/lib/mapnik/3.0/input/
font dir=/usr/share/fonts

font dir recurse=true

[default]

URI=/osm tiles/

TILEDIR=/var/lib/mod tile
XML=/home/tileserver/src/openstreetmap-carto/style.xml
HOST=1localhost

TILESIZE=256

CoxpaHuTte hann.

MpoBepbTe Hannyue KaTanora /var/run/renderd, B NpOoTUBHOM CJly4ae CO3[aNTe ero C NoMOLLbIO
sudo mkdir /var/run/renderd/renderd.sock.

MpoBepbTe 370, 4TOOLI YbeanTbLCS:

ls -1 /home/tileserver/src/openstreetmap-carto/style.xml
grep '";xxx=\*\*' /usr/local/etc/renderd.conf

B cnyyae owmnbkm npoBepbTe UMSA NOSb30BATENS U MOBTOPUTE MOMbITKY
/usr/local/etc/renderd.conf.

YCcTaHOBMTE CKPUNT MHMLUManm3aunm renderd , CKONMpoBaB NpPUMeP CKPUMTa UHULMANN3auuu,
BKJIIOYEHHbI B €ro Nakert.

sudo cp ~/src/mod tile/debian/renderd.init /etc/init.d/renderd

MpyMeyvaHme: npu ycTaHoBke mod_tile M3 nakeTa yka3aHHas Bbllie KOMaHAa HE HY)XXHa.

MpenocTaBbTe pa3peLleHne Ha BbINMOJHEHNE
sudo chmod a+x /etc/init.d/renderd

MpumMeyaHue: npu yctaHoBKe mod_tile n3 NakeTa yKa3aHHas Bbille KOMaH4a He HY>XHa.

OTpenakTupyiTe hana CLUEHaPUS NHALMANN3aLNK
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sudo vi /etc/init.d/renderd

N3meHnTE Cnegyoume nepeMeHHsble:
DAEMON=/usr/local/bin/$NAME

DAEMON ARGS="-c /usr/local/etc/renderd.conf"
RUNASUSER=tileserver

BaxHoe npuMeyvaHue: npu yctaHoske mod_tile n3 naketa coxpaHute DAEMON=/usr/bin/$NAMEu
DAEMON_ARGS=«-c /etc/renderd.conf».

B RUNASUSER=tileserver Mbl NpefnonaraemM, 4To Ball noJsib3oBaTens — tileserver . 3meHnTe ero Ha
Balle haKTU4eckoe nMs nosib3oBaTenis.

CoxpaHuTte hann.

Co3panTe cnegyowmmn ann n yCTaHOBMTE €ro BAagenbLem (Bawero hakTUYeCcKoro nosib3oBaTens).

sudo mkdir -p /var/lib/mod tile
sudo chown tileserver:tileserver /var/lib/mod tile

MpuMevaHue: npn yctaHoBke mod_tile N3 NakeTa yKa3aHHbIE BbilLe KOMaHAbl HE HY>KHbl.
CHOBa M3MEHMUTE ero Ha CBoe (haKTNYeCcKoe NMs nosib3oBaTens.

3aTem 3anycTtute cnyxby renderd.

sudo systemctl daemon-reload

sudo systemctl start renderd

sudo systemctl enable renderd

Mpwn ncnons3osaHun WSL renderd Heobxo41mo 3anyCTUTh C MOMOLLLIO CieyoWen KoMaHabl:
sudo service renderd start

Cnenywowmin BelBOA SBNSETCSH 0ObIYHbLIM:

renderd.service is not a native service, redirecting to systemd-sysv-install
Executing /lib/systemd/systemd-sysv-install enable renderd

Ecnn systemct/ He ycTaHoBneH (Hanpumep, Ubuntu 14.4), ncnonb3ynTte cnenyowmne KoOMaHabl:

sudo update-rc.d renderd defaults
sudo service renderd start

HacTtpoutb Apache

Co3pante (hann 3arpysku Mooyns.
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sudo vi /etc/apache2/mods-available/mod tile.load

BcTaBbTe cnenytoLLyo CTPOKY B han.

LoadModule tile module /usr/lib/apache2/modules/mod tile.so
CoxpaHuTe ero. Co3zgante CUMBOJINYECKYIO CCbIIKY

sudo ln -s /etc/apache2/mods-available/mod tile.load /etc/apache2/mods-
enabled/

3aTeM oTpefakTUpynTe ain BUPTYasbHOro XoCTa no YyMoJHaHUIo.

test -f /etc/apache2/sites-enabled/000-default.conf || sudo ln -s
/etc/apache2/sites-available/000-default.conf /etc/apache2/sites-enabled
sudo vi /etc/apache2/sites-enabled/000-default.conf

Mocne CTPOKM HMXKE NponuwnTe cneaytowme cTpokn <VirtualHost *:80>

# Load all the tilesets defined in the configuration file into this virtual
host

LoadTileConfigFile /usr/local/etc/renderd.conf

# Socket where we connect to the rendering daemon

ModTileRenderdSocketName /var/run/renderd/renderd.sock

# Timeout before giving up for a tile to be rendered

ModTileRequestTimeout 3

# Timeout before giving up for a tile to be rendered that is otherwise
missing

ModTileMissingRequestTimeout 60

MpumeyaHue: npu yctaHoBke mod_tile u3 naketa yctaHosute LoadTileConfigFile /etc/renderd.conf.
LoadTileConfigFile /etc/renderd.conf

CoxpaHuTe 1 3aKponTe an.
MNpumep:

<VirtualHost *:80>
LoadTileConfigFile /etc/renderd.conf
ModTileRenderdSocketName /var/run/renderd/renderd.sock
ModTileRequestTimeout 3
ModTileMissingRequestTimeout 60
ServerAdmin webmaster@localhost
DocumentRoot /var/www/html
ErrorLog ${APACHE LOG DIR}/error.log
CustomLog ${APACHE LOG DIR}/access.log combined
</VirtualHost>

MepesanycTuTte Apache.
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sudo systemctl restart apache2

Ecnm systemctl He ycTaHoBneH (Hanpumep, Ubuntu 14.4):

sudo service apache2 restart

C nomoubto WSL nepesanyctute cnyx6y Apache ¢ noMoLLbio Cnefyowmx KOMaHa:

sudo service apache2 stop; sudo service apache2 start
<code>

MpoBepbTe NOKabHbIA A4OCTYN K MANTKAM:

<code>

wget --spider http://localhost/osm tiles/0/0/0.png

Y Bac [0JIKHO Nony4nTbecst Remote file exists., ecnm Bce HACTPOEHO NPABULHO.

3aTeM B apecHoOn CTpoke Beb-bpay3epa BBeanTe
your-server-ip/osm tiles/0/0/0.png

rae BamM HeobX0aMMO N3MEHUTb your-server-ip Ha akTu4yeckuin IP-agpec yCTaHOBIEHHOIO
KapTorpaguyeckoro cepeepa.

YT106bI pacWwmpuUTb €ro, ykasas nybanyHbiin IP-agpec Ballero cepeepa, NpoBepPbTE, HAaMpUMep, 3Ty
KOMaHAy (BCTaBbTe ee BbIBOA B Bpay3ep):

echo "http:// wget http://ipinfo.io/ip -q0 -"/osm tiles/0/0/0.png"
Bbl O/KHBI YBUAETHL (hparMeHT KapTbl MUpa.

Mo3apasnsem! Bbl TONbKO YTO YCMNELIHO CO3anN CBOM COBCTBEHHBIN cepBep NanTok OSM.

Bbl MoXeTe nepeinTtun B OpenlLayers , 4To6bl 0TOOPA3NTh CKOMb3SLLYIO KapTY.

MpeaBapuTenbHbIK peHAEPUHT TaUNOB

MpenBapuTenbHas BU3yaan3aumns naMTok 0bbl4HO He HY>XHa (MK HeXxenaTesnbHa); ee 0CHOBHOE
npuMeHeHne — obecneynTb 0halH-NPOCMOTP BMECTO BM3yaan3aLMmn NANTOK Ha NeTy. B
3aBMCUMOCTYM OT pa3Mmepa bl npouenypa MOXXeT 3aHATb 04eHb MHOIO BPEMEHU N COOTBETCTBYIOLLNX
LAVCKOBbIX AaHHbIX.

Ona npenBapuTenbHON BU3yanusauny NIMTOK UCNONb3ynTe KoMaHay render list . NpensapuTesbHO
BU3yasiM3npoBaHHble NANTKKN ByayT KawwnposaHsbl B /var/lib/mod_tile kaTtanore.

YT106bI 0TOOPa3nTL BCE MapaMeTpbl KOMaHAHON CTPoKK render list :

render list --help
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Mpumep 1UCrnonb30BaHUSA:
render list -a

B 3aBMcMMOCTM 0T pa3mepa 6a3bl AaHHbIX BbINOJIHEHME 3TON KOMaHAbl MOXXET 3aHATb 04€Hb MHOIO
BPEMEHM.

Cnenymowas KoMaH4a nNpeaBapuTesibHO BU3yaan3npyeT BCe MIUTKM OT ypoBHA MaclwTabruposaHms 0
[0 YpoBHA MacwTabuposaHua 10, ncnonb3ysa 1 NoToK:

render list -n 1 -z 0 -Z 10 -a
CkpunT KOMaHgHow cTpoku Perl c umeHem render list geo.pl, paspaboTaHHbIn alx77, no3sonset
aBTOMaTUYeCKN NpeaBapuTesibHO BU3yann3npoBaTb MJINTKKN B onpeneneHHon obnactu ¢

MCNosb30BaHMEM reorpaguyeckmnx koopamHat. CooTBeTcTBYOWMNA (hann README Github onucbiBaeT
NCNOJIb30BaHMe N NpuMepsl.

YT0b6bl YCTAHOBUTDL €rO:

cd ~/src

git clone https://github.com/alx77/render list geo.pl

cd render list geo.pl

Mpumep KOMaHAbl Ans reHepauumn Nantok z11 gna BeankobputaHuu:
./render list geo.pl -n 1 -z 11 -Z 11 -x -9.5 -X 2.72 -y 49.39 -Y 61.26
Ona render list u render list_geo.pl onuus -m No03BoNSET BoibMpaTb onpeaeneHHble npodun,

OTHOCSILLMECH K MMEHOBaHHbIM pa3aenam B renderd.conf . Ecnn 3Ta onumsa He UCnonb3yeTcs,
BblbnpaeTca [default] pasgen renderd.conf .

YcTpaHeHue Henonapok Apache, mod tile u renderd

[N MOHWTOPWHIa cepBepa NANTOK, MOKa3bIBAOLWEr0 JMHWIO KaXKAbIA pa3 Npu 3anpoce NanTKu 1
OLHY JINHWIO KaXKAbli pa3 Noc/e 3aBepLlleHns COOTBETCTBYIOLWEro PeHAepUHra:

tail -f /var/log/syslog | grep " TILE "

YT106bl 04NCTUTBL KILW BCEX NANTOK 0sm, yaanuTe /var/lib/mod_tile/default (ncnonb3synte rm -rf, ecan
oCMesinTechb) 1 nepesanycTuTe 4eMoH renderd:

sudo rm -rf /var/lib/mod tile/default
sudo systemctl restart renderd

He 3abynbTe Takxxe 04MCTUTb K3 Hpay3sepa.

Ecnn systemctl He ycTaHoBneH (Hanpumep, Ubuntu 14.4):
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sudo service renderd restart
lNoka3aTb 3arpy>xeHHble Moayan Apache:
apache2ctl -M

Bbl BomkHbI HanTutile_module (shared)

MNoka3aTb KOHpuMrypaumto Apache:
apache2ctl -S
B )XypHane 0o/KHbI N0ABUTLCA cneaytolimne coobuieHms:

Loading tile config default at /osm tiles/ for zooms 0 - 20 from tile
directory /var/lib/mod tile with extension .png and mime type image/png

XBOCTOBOW XXYpHaJi:
tail -f /var/log/apache2/error.log

bonblwmHCTBO Npobnem ¢ KOHDUrypaLmen MOXXHO 0BHapyXnTb, MPOAHANN3NPOBAB XKYPHaJ OTNaLKM
renderd ; HaM HY>XHO OCTaHOBUTb AEMOH U 3anyCTUTb renderd B (O)OHOBOM peXxume:

sudo systemctl stop renderd

Ecnm systemctl He ycTaHoBneH (Hanpumep, Ubuntu 14.4):

sudo service renderd stop

3aTeM ynpaBnsnTe BbiIBOAOM renderd :

sudo -u tileserver /usr/local/bin/renderd -fc /usr/local/etc/renderd.conf
<code>

NrHopupyinTe naTb ownbOoK, CBSA3aHHbLIX CO //iniparser: syntax error in
/usr/local/etc/renderd.conf// c cbinkamMy Ha 3aKOMMEHTUPOBAHHbLIE NEPEMEHHbIE
(HanpmMep, HayMHalLwmecs C ;).

Haxmute **Control-C**, 4yT06bl 3aBEPWLMTL NporpamMmy. MNocne ncnpasneHns ownbkn LeMoH
MO>XHO nepe3anyCTUTb C NOMOLLbIO:

<code>
sudo systemctl start renderd

Ecnu systemctl He ycTaHoBseH (Hanpumep, Ubuntu 14.4):

sudo service renderd start NMpoBepnTb Hanuyue /var/run/renderd:.

1ls -1d /var/run/renderd
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MpoBepbTe, 4TO pa3peLleHne Ha AoCTyn ecTb -rw-r-r- 1 tileserver tileserver. Bbl MOXXeTe BPEMEHHO
coenaTb

sudo chmod 777 /var/run/renderd
MpoBepbTe Hanu4yue anna style.xml :
ls -1 /home/tileserver/src/openstreetmap-carto/style.xml

Ecnm oH oTCyTCTBYET, CMOTPUTE BbILLE, KaK €ro Co34aTb.
MpoeepuTb Hannyune /var/run/renderd/renderd.sock:

Is -Id /var/run/renderd/renderd.sock Ybeautecb, 4To pa3pelleHns Ha AOCTYN eCTb SFIWXrWXrwx 1
tileserver tileserver.

B cnyyae HenpaBuibHOro BnagesnbLa:

sudo chown 'tileserver' /var/run/renderd
sudo chown 'tileserver' /var/run/renderd/renderd.sock
sudo service renderd restart

Ecnun kaTanor OTCYTCTBYET.:

sudo mkdir /var/run/renderd
sudo chown 'tileserver' /var/run/renderd
sudo service renderd restart

B cnyyae, ecnm renderd 3aBepluaeTtcs ¢ owmnbkon cermeHTaunn (Hanpumep, Loading
parameterization function forand then Segmentation fault), 310 moxeT 6bITb CBA3aHO C
HeCOOTBETCTBMEM KOH(UIypaLmm mexay nnaruHamm Mapnik n koHdurypaumen renderd; nposepbTe
napameTp plugins_dir B /usr/local/etc/renderd.conf .

Owwmbka pa3peweHns PostGIS o3HavaeT, 4To Tabnnubl B He BblNn NpegoCcTaBAeHbl NOJb30BATENIO
tileserver:

...An error occurred while loading the map layer 'default': Postgis Plugin: ERROR:
permission denied for relation...

YT106bl NCNPaBUTL OLLIMOKY pa3peLleHns, BbIMOJHUTE:
sudo ./install-postgis-osm-user.sh gis tileserver

Owwmbka, cB3aHHadA c oTcyTcTBMEM tagscTonbua B XXypHanax renderd , 03Ha4aeT, 4To osm2pgsql He
Obln 3anyuweH ¢ aTon -hstore onumen.

Ecnn BCe B KOH(MrypaLmm BoIr1S4UT HOPMaJibHO, HO KapTa Mo-npexHeMy He oTobpaxkaeTcs 6e3
Kakoro-nnbo KoOHKpeTHoro coobuieHus oT renderd , nonpobynTe BbINOJHUTL Nepe3anyck CUCTEMBbI:

sudo shutdown -r now
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Ecnu npobnema coxpaHseTcs, BO3MOXHO, npobnema ¢ nonb3oatenem UNIX. MonpobynTte oTnaaky
CHOBA, YCTAHOBMB 3TU MEPEMEHHbIE:

export PGHOST=localhost

export PGPORT=5432

export PGUSER=postgres

export PGPASSWORD=postgres 007%

B ucknoumTensHoOM cnyvae cnefyolme KoMaHabl No3BoASI0T NOSHOCTLIO yaanuTe Apache, mod tile
n renderd n NnepeycTaHoBUTb CNyXOy:

sudo rm -r ~/src/mod tile/

sudo apt-get purge apache2 apache2-dev
sudo rm -r /etc/apache2/mods-available
sudo rm /usr/local/etc/renderd.conf

sudo rm /etc/init.d/renderd

sudo rm -rf /var/lib/mod tile

sudo rm -rf /usr/lib/apache2

sudo rm -rf /etc/apache2/

sudo rm -rf /var/run/renderd

sudo apt-get --reinstall install apache2-bin
sudo apt-get install apache2 apache2-dev

dopMaT MMeH Taunos cepBepa Taunos OpenStreetMap

HanmeHoBaHuWe (hannos u hopmaTt nsobparkeHuin, ucnosbsyemsle mod_tile, onucaxsl B Slippy map
tilenames . MNMoxoxun opmaTt Takxe ncnosb3syetca Google Maps n MHOruMun gpyrumu
NoCTaBLLMKaMM KapT.

TMS n WMS — 370 gpyrue npoToKosbl Ans 06cnyxmBaHus KapT B BUAe PparMeHTOoB, yrpasiseMble
pa3nnyHbIMK 63K3IHAAMMN PEHAEePUHTa.

Pa3sBepTbiBaHue cobcTBeHHOM KapThbl Slippy Map

B TepmuHonorun OpenStreetMap mo3anyHas Beb-kapTa TakXKe M3BECTHa KaK CKOMb3sLas KapTa.

OpenStreetMap He npeaocTaBaseT «ouunanbHyo» 6ubnnoTeky JavaScript, koTopyto Bbl 0643aHbI
NCNosb30BaTb. BMECTO 3TOro Bbl MOXKETE MCMNO0Jb30BaTh N0byo0 6MbnnoTeky, KoTopas
COOTBETCTBYET BalMM noTpebHoCTAM. [1Be camble nonynspHble — Openlayers n Leaflet. O6e ¢
OTKPbITbIM UCXOAHbIM KOLOM.

CtpaHuua Pa3BepTbiBaHMe cOBCTBEHHOM KapThl Slippy Map nnnoCcTpupyeT, Kak BCTPOUTL paHee
YCTaHOBJIEHHbIN CepBep KapT B BeO-CaT. YNOMUHAETCA psifi BO3MOXHbIX 6MOANOTEK KapT, BKOYas
HekoTopble peneBaHTHble ( Leaflet , OpenLayers , Google Maps APIGoogle Maps API ), a Takxe
MHO>XEeCTBO a/lbTEPHATUB.
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OpenLayers

YT06bl 0TOOPa3nNTb CKONL3ALLYIO KapTy C noMollblo OpenlLayers, co3gante ann ¢ umeHem ol.html B
KaTanore /var/www/html.

sudo vi /var/www/html/ol.html

BctaBbTe cnenyowmin HTML-kog B thann.

Bbl MOXKeTe HacTpouUTb OAr0TY, LWAPOTY M YPOBEHb MacwTabupoBaHns B COOTBETCTBUM C BalLUMU
notpebHocTsmu. MpoBepbTe var zoom = 2, center = [0, 0];.

ObpaTuTe BHUMaHMe, 4TO Mbl UCNOJIb3yeM https ana openstreetmap.org .

<!DOCTYPE html>
<html>
<head>
<title>0penStreetMap with OpenLayers</title>
<link rel="stylesheet" href="https://openlayers.org/en/v4.6.5/css/ol.css"
type="text/css">
<script src="https://openlayers.org/en/v4.6.5/build/ol.js"></script>
<script
src="https://ajax.googleapis.com/ajax/libs/jquery/2.2.4/jquery.min.js"></scr
ipt>
<style>
html,
body,
#map {
height: 100%;
margin: 0;
padding: O;
}
.0l-custom-overviewmap,
.0l-custom-overviewmap.ol-uncollapsible {
bottom: auto;
left: auto;
right: 0;
top: 85px;
}
.0l-zoom {
top: 3em;
}
.0l-zoom-extent {
top: 20.6em!important;
}
.0l-zoomslider {
top: 7.7em!important;
}
.0l-custom-fullscreen {
bottom: auto;
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left: auto;
right: 0;
top: 50px;
}
.0l-custom-mouse-positionXY {
top: auto;
bottom: 4em;
font-family: "Arial";
font-size: 12px;
text-shadow: 0 0 O0.5em #FFE, 0 O 0.5em #FFE, 0 0 0.5em #FFE;
}
.0l-custom-mouse-positionHDMS {
top: auto;
bottom: 5em;
font-family: "Arial";
font-size: 12px;
text-shadow: © O 0.5em #FFE, 0 0 0.5em #FFE, 0 0 0.5em #FFE;
}
.0l-custom-mouse-position3857 {
top: auto;
bottom: 6em;
font-family: "Arial";
font-size: 12px;
text-shadow: 0 O 0.5em #FFE, 0 0 0.5em #FFE, 0 0 0.5em #FFE;
}
#ZoomElement {
position: absolute;
top: auto;
left: 10px;
bottom: 2.5em;
text-decoration: none;
font-family: "Arial";
font-size: 10pt;
text-shadow: © O 0.5em #FFE, 0 0 0.5em #FFE, 0 0 0.5em #FFE;
z-index: 30;
}
#TSLabel {
position: absolute;
top: 21px;
right: 0;
font-family: "Arial";
font-size: 12px;
z-index: 30;
}
#osmLabel {
position: absolute;
top: 21px;
left: 0;
font-family: "Arial";
font-size: 12px;
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z-index: 30;
}
#swipe {
position: absolute;
top: O;
left: -4px;
z-index: 20;
}
</style>
</head>
<body>
<div class="ol-viewport">
<input class="ol-unselectable ol-control" id="swipe" type="range"
style="width: 100%">
<div class="ol-unselectable ol-control" id="TSLabel"> Tile Server
&#9658;</div>
<div class="ol-unselectable ol-control" id="osmLabel">&#9668;
OpenStreetMap </div>
<a class="ol-unselectable ol-control" id="ZoomElement"></a>
</div>
<div tabindex="0" id="map" class="map"></div>
<script>
var zoom = 2, center = [0, 0];

// Set up the Tile Server layer
var myTileServer = new ol.layer.Tile({
preload: Infinity,
source: new ol.source.0SM({
crossOrigin: null,
url: 'osm tiles/{z}/{x}/{y}.png’
})
})s

// Set up the 0OSM layer
var openStreetMap = new ol.layer.Tile({
preload: Infinity,
source: new ol.source.0SM({
crossOrigin: null,
url: 'https://{a-c}.tile.openstreetmap.org/{z}/{x}/{y}.png’

})
});
if (window.location.hash !== '") {
var hash = window.location.hash.replace('#', '');
var parts = hash.split(';");
if (parts.length === 3) {
zoom = parselnt(parts[0], 10);
center = |

parseFloat(parts[2]),
parseFloat(parts[1])

1;
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}
}

// Set up the default view

var myTileView = new ol.View({
center: ol.proj.transform(center, 'EPSG:4326',
zoom: zoom

});

// Create the map
var map = new ol.Map({
layers: [myTileServer, openStreetMap],
loadTilesWhileInteracting: true,
target: 'map',
controls: ol.control.defaults().extend([
new ol.control.ScalelLine(),
new ol.control.Zoom(),
new ol.control.ZoomSlider(),
new ol.control.ZoomToExtent(),
new ol.control.FullScreen({

'EPSG:3857"),

className: 'ol-fullscreen ol-custom-fullscreen'

)

new ol.control.OverviewMap ({

className: 'ol-overviewmap ol-custom-overviewmap'

3

new ol.control.MousePosition({

className: 'ol-mouse-position ol-custom-mouse-position3857"',
coordinateFormat: ol.coordinate.createStringXY(4),

projection: 'EPSG:3857',
undefinedHTML: '&nbsp;'

),

new ol.control.MousePosition({
coordinateFormat: function(coord) {

return ol.coordinate.toStringHDMS (coord);

¥,
projection: 'EPSG:4326',

className: 'ol-mouse-position ol-custom-mouse-positionHDMS',
target: document.getElementById('mouse-position'),

undefinedHTML: '&nbsp;'
I

new ol.control.MousePosition({

className: 'ol-mouse-position ol-custom-mouse-positionXY',
coordinateFormat: ol.coordinate.createStringXY(4),

projection: 'EPSG:4326',
undefinedHTML: '&nbsp;’
1),
1),
view: myTileView
B

map.on("moveend", function() {
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var view = map.getView();
var center = ol.proj.transform(view.getCenter(), 'EPSG:3857',
"EPSG:4326"');

var zoom = view.getZoom();

var zoomInfo = 'Zoom level = ' + zoom;

document.getElementById('ZoomElement').innerHTML = zoomInfo;

window.location.hash =

view.getZoom() + ';' +
Math.round(center[1]*1000000)/1000000 + ';' +
Math.round(center[0]*1000000)/1000000;
3

var swipe = document.getElementById('swipe');

openStreetMap.on('precompose', function(event) {
var ctx = event.context;
var width = ctx.canvas.width * (swipe.value / 100);

ctx.save();

ctx.beginPath();

ctx.rect(width, 0, ctx.canvas.width - width, ctx.canvas.height);
ctx.clip();

)

openStreetMap.on('postcompose', function(event) {
var ctx = event.context;
ctx.restore();

1
swipe.addEventListener('input', function() {
map.render();
}, false);
</script>

</body>
</html>

CoxpaHuTte 1 3akponTe thais. Tenepb Bbl MOXKETE NPOCMOTPETHL CBOIO CKOMb3ALLYI0 KapTy, BBEaS
cnepytowmin URL B Bpaysepe.

http://your-server-ip/ol.html

YT0Obl paclMpUTL €ro, ykasas nybiuyHbIi IP-agpec Ballero cepeepa, NpoBepbTe, Hanpumep, 3Ty
KOMaHAy (BCTaBbTe ee BbIBOJ B 6pay3ep):

echo "http:// wget http://ipinfo.io/ip -q0 -"/ol.html"

JiuctoBKa

Leaflet — 3To 6ubnmoTeka JavaScript ons BcTpanBaHus KapT. OHa NPOLLE U MEHbLLE, YEM
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OpenLayers.

Cambin npocTon npumep oTobpakeHUs Ballen CKOJb3ALlen KapThl € nomolbio Leaflet — co3paHue
thanna c nmeHem If.html B kaTanore /var/www/html .

sudo vi /var/www/html/1f.html

BctaBbTe cnegyowmnn HTML-Kog B thann. 3aMmeHunTe your-server-ip Ha Bal IP-agpec n HacTponTe
LONrOTY, WMPOTY M YPOBEHb MaclwTabupoBaHMa B COOTBETCTBUN C BaLIMMKN NOTPEOHOCTAMM.

<IDOCTYPE html>
<html>
<head>
<title>0OpenStreetMap with Leaflet</title>
<link rel="stylesheet"
href="http://cdn.leafletjs.com/leaflet-0.6.4/leaflet.css" type="text/css">
<script src="http://cdn.leafletjs.com/leaflet-0.6.4/leaflet.js"></script>
<style>
html,
body,
#map {
height: 100%;
margin: 0;
padding: O;
}
</style>
</head>
<body>
<div id="map" class="map"></div>
<script>
// Create the map
var map = L.map('map').setView([45, 10], 3);

// Set up the 0OSM layer
L.tileLayer(
‘http://your-server-ip/osm tiles/{z}/{x}/{y}.png"
) .addTo(map) ;
</script>
</body>
</html>

CoxpaHuTe 1 3akponTe hain. Tenepb Bbl MOXKETE MPOCMOTPETH CBOK CKOJ/b3SLLYIO KapTy, BBEAS
cnepyowmin URL B Bpaysepe.

http://your-server-ip/1lf.html

BbiCTpbI cnocob NpoTecTMPOBaTh CKOJb3ALLYI0 KAapTy — BOCMO/1b30BaTbCA OHJIANH-NAOWAAKON 4114
N3y4YeHns NCXOOHOro Koda, Hanpumep, 3TuM wabnoHom JSFiddle.

B cnepytouiem npumepe Leaflet ncnonblyetcsa ona otobpaxkeHusa gaHHbIx OpenStreetMap.
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MAUTKMX MO YMOMYAHUIO MOXHO 3aMEHUTb Ha MJIUTKM Ballero cepsepa, N3MeHuB
https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png

K http://your-server-ip/osm_tiles/{z}/{x}/{y}.png.

YT0obbl OTpenakTMpoBaTh 0bpasel, HaxxmnTe Edit B JSFiddle . 3aTem Ha naHenu Javascript uameHuTe
CTPOKY BHYTPW KaBbl4eK, Kak onmncaHo Bbiwe. Haxmute Run .

AononHeHusa u pannbl

YcTaHoBKa cepsepa Tannos OpenStreetMap B Ubuntu

Co3paHue TansioBOro cepsepa BpydHyto (Ubuntu 24.04)

e Co3pnaHue TannoBoro cepsepa Bpy4Hyto (Ubuntu 20.04)

PostgreSQL

MooHUMaeM cobCTBEHHbIN peno3uTopuin naketos ans Ubuntu (Debian)

Kak ycTaHOBWTb BCe AOCTYMNHble 06HOBNeHMA and Beinycka Ubuntu nepen obHoBReHnem
mod _tile

YnoMsaHyTble KOMaHAbl:

e sudo apt update — 0bHOBNSIET CNNCOK NAKeTOB NOCAeAHEN NH(OPMALIMEN N3 HACTPOEHHbIX
Peno3nTopueB.

e sudo apt update — ycTaHaBAMBaeT AOCTYNHble 0OHOBNEHUSA NS BalLEN TEKYLEeNn BEPCMM
Ubuntu.

e sudo apt dist-upgrade — BbinosHAeT 6onee TwaTensHoe 0bHOBNEHNE, KOTOPOE Bonee
TlWaTenbHO obpabaTbiBaeT 3aBUCMMOCTM MaKETOB.

e sudo apt autoremove — yfanseT U3 CUCTEMbl HEMCMNOJIb3YEMbIE WM YCTapEBLUNE NAKETbI.

e sudo restart — nepesarpyxaeT cuctemy, 4Tobbl BCE N3MEHEHWSA BCTYNUAN B CUJY.

e sudo apt install update-manager-core — ycTaHaB/IMBaET OCHOBHOW MakKeT MeHea)Xepa
0OHOBJIEHUIA, €C/IN OH €eLlle He YCTaHOBJIEH.

e sudo do-release-upgrade — 3anyckaeT npouecc 06HoBneHUA Bbinycka Ubuntu.

1)

bonee noapobHyo MHOPMaLIMIO MOXXHO HAaUTW B ONUCaHWUK Npouecca Ha canTe mod_tile
2)

CM. rnaBy «The toolchain»
3)

|_|pl/l noaAroToBke HacToALEero 4JOKyMeHTa NCroJsib30BaJiNCb cenyrowmne NCTOHYHUKN:

switch2osm.org - Py4Has cbopka cepsepa nautok (20.04 LTS)

OSM Wiki - Mod tile/HacTporka cobcTBEHHOr0 cepeepa NanMTOK

Co3panTe cBon cobCcTBEHHbIN cepep Tanno OpenStreetMap Ha Ubuntu 16.04
OSM cepBep NANTKK jessie
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