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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.

Obwan HacTpouka ansa Ubuntu

O6HoBuTe Ubuntu

YbenuTecs, 470 Bawa cuctema Ubuntu nonHocTbio obHoBNEHa:!
lsb release -a

KOMaH/a Bo3BpallaeT Bepcuio Ubuntu.
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Y1066l 0OHOBUTL CUCTEMY:

sudo apt-get update

KOMaHAa 3arpy>kaeT CNUCKN MakeTOB 13 PEMNO3NTOPUEB N «OOHOBNAET» NX, 4TOOLI NONYYUTH
NH(OPMALIMIO O HOBEMLLMNX BEPCUAX MAKETOB U NX 3aBMCUMOCTAX. ITO ByneT caenaHo ANs BCex
peno3|/|Top|/|eB n PPA. VI3 http //I|nux dle net/man/8/apt-get

tu jammy

sudo apt list --upgradable

KOMaH,EI,a BbIBeD,VIT CMNCKKN NaKeTOoB NoTOBbIX K O6HOBJ'IeHI/IIO

sudo apt-get -y upgrade

KOMaHAa 0bHOBNSET BCe yCTapeBLUMEe NaKeTbl U NPUMEHNTb UcnpasaeHns 6e30MacHOCTY C BbIBOLOM
NOACKa30K « [a» unn «HeT », cnpawuBas, HY>XHO I yCTaHaBANBaTb 3aBUCUMble MaKeTbl UK HeT.

Ecnun Bbl ycTaHaBnuBaeTe 60/bLWION NakeT UM NakeT ¢ 60bLWIMM KOIMYECTBOM 3aBUCMMOCTEN, NN

yCTaHaB/IMBaeTe HECKOJIbKO NAaKeTOB, OTBETbI Ha 3TW 3aMnpOoChl HE NO3BOJIAT BaM NepeksIloYnThLCA Ha
BbIMOJ/IHEHME KaKoN-1Mbo paboThl.
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amded libc-bin amdé

YcTaHOBUTE HE0OXOAMMbIe UHCTPYMEHTDI

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
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Lo n i w
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,D,OI'IOJ'IHVITeJ'IbeIe 2/1eMeHThbl:

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

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

worldwide open-source software - https://wwoss.ru/


https://wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Atile_map_server&media=software:linux_server:osm_105.png
https://wwoss.ru/lib/exe/detail.php?id=software%3Alinux_server%3Atile_map_server&media=software:linux_server:osm_106.png
https://github.com/gravitystorm/openstreetmap-carto/blob/master/Dockerfile#L11-L12

Last update:
2024/08/03  software:linux_server:tile_map_server https://wwoss.ru/doku.php?id=software:linux_server:tile_map_server&rev=1722713014
22:23

# npm prefix to /usr/local, which breaks the install
RUN npm set prefix /usr && npm install -g kosmtik

PABOYUIA KATAJIOI /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 =====

yCTaHOBUM npm, aucnetyep naketoB Node.js. a5 3TOro yCTaHOBMTE NMakeT NPMC NOMOLLbto apt:

sudo apt install npm

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/*
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<color #ed1c24>E: Package 'ttf-unifont' has no installation candidate</color>
nakeTt 'ttf-unifont' yctaHoBMM no3xe (ceryac He KPUTUYHO)
K NpoBepKe ycTaHoBKM kosmtik BepHemcs nocne yctaHoBku Node.js

0na nocnenyowmx Waros YCTaHOBKWU Mbl MpeanosiaraeM, YTo:
cd - N0 YMOI4aHMIO NCNONb3YeTCA Ball AOMaLUHWIA KaTasor.

HacTpoutb swap

SWAP (cBOMn) — 3TO MexaHW3M BUPTYasIbHON NaMATU, NPU KOTOPOM YacCTb AaHHbLIX U3 OrnepaTUBHOM
namaty (O3Y) nepemewtaeTcsa Ha xpaHeHne Ha HDD (XKEcTkui auck), SSD (TBEpAOTENbHbLIN
HAKOMUTESb).

MMnopT KapTorpauyeckux AaHHbIX 1 yripaBiieHne UMK 3aHUMAOT MHOIO OnepaTMBHOM NaMATHU, U
0bbl4yHO TpebyeTcs swap.

YT06bI NPOBEPUTL, HACTPOEH NN pa3den NoAKayky B Ballen CUCTEME, UCNOb3YNTE OOHY U3
cnepyowmx AByX KOMaHAa:

Swapon -S

B NaHHOM CJly4ae YCTaHOBJIEHO:

e * 4gb hanna noakayku

free -m

OTobpaxxeHune KonmyecTsa cBOOOLHOM M NCNOJSIb3YEMON NAaMATU B CUCTEME (OTMETbTe CTPOKY,
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B JaHHOM CJy4ae NCNnosb3yeTcqd:

e » O3Y: 544mb 13 pocTynHbIX 16gb
e * (hann noakayku: Omb 13 gocTynHbIx 4gb.

Ecnv y Bac HeT akTUBHOr0O pasfesa noakayvku, ocobeHHo ecnm Bawa usnyeckas namMmsaTb Mana, Bam
cnepyet fnobasBuTb hann nofkayvku. CosganTe ans nogKkaykm pamepomM 2G B KOpHEBOW (hannoBow
cucTeme:

sudo fallocate -1 2G /swapfile

sudo chmod 600 /swapfile

Wcnonb3yinte mkswap yTuamTy, 4Tobbl HACTPOUTL (hann Kak 061acTb NofKayky Linux:

sudo mkswap /swapfile

= 47476
SE
=

1, UUID== d3
BknounTb hann noakayku

sudo mkswap /swapfile

npoBepvM pe3ynbTaT

free -m

YT10bbI CoENaTh N3MEHEeHMe NOCTOSAHHBLIM, OTKpounTe /etc/fstab dann n nobasbTe CneayoLLyO CTPOKY:

etc/fstab
/swapfile swap swap defaults 0 0

OTKpoeM ann fstab, HaxoaAwmnca B Nanke ets B pegakTope:
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vi /etc/fstab

* | -Ha4yaNo peaaKTUPOBaHNSA
* ©5C -KOHeL, pefakTUpoBaHmMs
e :wQ! -COXpaHeHNe N BbIXOA U3 pefakTopa

Swap B linux
PekoMeHOBaHHbIN pa3mep swap B linux

HacTpoika nepeMeHHbIX JIOKanau3auum

e Locale — 370 Habop NepeMeHHbIX Cpelbl, KOTOPbIE ONPEAENAIOT A3bIK, CTPAHY U HAaCTPONKM
KOANPOBKM CUMBOJIOB (1nn Ntobble apyrme ocobble NpeanoyTeHMS BapuaHTa) ANs Ballmx
NPWJIOXKEHNA 1 ceaHca 060104KM B cucTeMe Linux. 3T nepeMeHHble Cpelibl UCNOJIb3YoTCS
CUCTEMHbIMM BUBIMOTEKAMI 1 IOKANIbHBIMU MPUOXKEHNAMN B CUCTEME.

e KOH(MrypaumnoHHbI hann Haxoantca /etc/default/locale.

e [POCMOTpPUM, KaKue JI0KaIN B HAaCTOsILLEE BPEMS ONpeaesieHbl Ans TeKYLLER YHETHON 3anucu
nonb3oBaTeNs:

locale
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YT106bI YCTAHOBUTL NIOKann3aumnio ru_RU:

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

e DKCMOPTUPOBAHHbLIE NEPEMEHHBIE MOXXHO MOMECTUTb B (hann /etc/environment.
e HoBble JIOKaIN Tak)Xe MOXXHO CO34aTb, BbIMOJIHUB:

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

e eCnu owmnbKa N3MeHeHMs NoKannsauunm:
e -bash: warning: setlocale: LC_ALL: cannot change locale

Co3spanue nonb3oBaTtens UNIX

e Mbl Npeanosiaraem, 4To Bbl y>Xe CO34aM NoJib30BaTeNs 414 BXo4a BO BpeMS YCTaHOBKM
Ubuntu Server, koTopbin byaeT nCnonb30BaThCs ANS 3anyCKa cepBepa Tannos. MNpeanonoxum,
4TO BbIbpaHHOE BaMun UMs nosib3oBaTens — alisa. B 3ToM foKyMeHTe KaXkAabln pa3, Korga
byneT ynommnHaeTcs alisa, 3aMeHnTe ero CBOMM (akKTUYECKMM MMEHEM NOJIb30BaTeNS.

e EC/M BaM HY>XHO C034aTb HOBOIO M0Jib30BaTENS:

sudo useradd -m alisa
sudo passwd alisa

e YCTaHOBMTE Napoib Npu NOSIBJIEHUM 3anpoca.
e [loBTOPMTE Napob 419 NPABUILHOCTM BBOLA.

YcTaHoBuTh Git

NHorpa Git moxeT bbITb y)Xe NpeayCTaHOBJIEH.

git --version

it v 2.34.1
C/lyvae OTCYTCTBUSA YCTAaHOBUM:

0 =R

apt-get install -y git
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- CnpaBo4HuK Pro Git

YcTtaHoBKa bmbnmorekn Mapnik

Mapnik ncnonb3yetcs ona peHaepuHra faHHbix OpenStreetMap B Taisibl, ynpasnsemolie Beb-
cepsepoM Apache 4yepes renderd n mod_tile. 3Ta ycTaHoBKa npefycMaTpuBaeT, 4TO BCE KOMaHAbl
BbIMOJIHAOTCA B OKPY>XEHUN 06bIMHON Y4eTHON 3anuncK (He root) ¢ ncnonb3oBaHnem «sudo». He
NbITaWTEChb U HE AeNlaiTe BCe B OKPYXXEHUM root; cnctema He byaeT paboTaTtb. (BbIx0o4: exit)

exit

Co3panTe B KOpHe KaTanor src 4S5 3arpy3kn NCXogHUKOB

mkdir -p ~/src

" nepe|7|u|/|Te B HEro:

cd ~/src

viadpolskiy

sudo apt install python-is-python3

df

3asucumoctb FreeType B Ubuntu 16.04 LTS

B Ubuntu 18.04 LTS, KoTopbI ycTaHaBAnBaeT FreeType 2.8.1, nponycTuTe 3T0T ab3au n
NPOAOIKUTE YCTaHOBKY Mapnik .

Mapnik 3aBucuT oT FreeType ana nogaep>xku wpudtos TrueType, Type 1 n OpenType. B Ubuntu
16.04 LTS ycTaHoBneHa Bepcus FreeType 2.6.1 , B KOTOPOM BKJIKOHEHO 3aTEMHEHME OCHOBbI, YTO
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nenaet wpngTbl Noto CJK 6osiee XMPHLIMIU 1 Ype3MepHO NoAYePKHYThIMK. YCTaHOBKa 6onee HOBOW
Bepcuun FreeType 13 oTaenbHoro PPA, nepeonpegenstowas BEPCUIO MO YMOJYaHWNIO, BKIIOYEHHYIO B
Ubuntu 16.04 LTS, pewaeT 3Ty npobnemy:

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

sudo add-apt-repository -y ppa:nolwantdthisname/ppa
sudo apt-get update
sudo apt-get install -y libfreetype6 libfreetype6-dev

MpoBepbTe 06HOBNEHHYIO Bepcuto freetype:

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

Ecnn Bam Heobxoaumo NoHM3NTbL Bepcuio FreeType o cTaHgapTHOM B peno3mTopun Ubuntu 16.04,
npocTo o4nctuTe PPA Cc momMoLlblo ppa-purge:

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

Mbl pacCKa)kem 0 HEKOTOPbIX anbTEPHATMUBHLIX NpoLeaypax ycTaHoBKM Mapnik (c y4eTom
BO3MOXXHOCTM 3anycka obHoBneHHon Bepcumn Ubuntu).

B Bepcuax Ubuntu cTapwe 18.04 LTS Bepcus Mapnik no ymon4aHuo cTapwie MUMHUMaabHO
Heobxoaumon, kotopas coctasnseT 3.0.19. B nobom cnyyae, cneunansHbii PPA, co3gaHHbIn talaj,
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 npenocTtasnset Mapnik 3.0.19 n He TpebyeT cneunanbHoro PPA.

YctaHoBuTb OMONAMoTeky Mapnik u3 nakerta

Cnenyowas KomaHaa yctaHasnamsaeT Mapnik n3 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 coobuwaeT Bepcuto Mapnik , yCTaHOBIEHHYO M3 NakKeTa, B 3aBUCMMOCTW OT OMNepaLMOHHON
cucTeMmsbl; 4eM Hoeee OC, TeM Bhile Bepcus Mapnik.

GitHub npenocTaBnseT ynopsfo4eHHbI CMMCOK AOCTYMHbIX BEPCUIA ANs:
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e Mapnik,
e node-mapnik,
e python-mapnik.

Bepcua 3.0.19 — MuHUManbHaa pekoMmeHayemas Ha AaHHbIA MOMeHT.Mpy NCnonb30BaHNN
BbllLeynomMsaHyToro PPA 3Ta Bepcus byaeT ycTaHOBNEHa BMECTO BEPCUM N0 YMOIYaHWIO, AOCTYMNHON B
Ubuntu.

Mocne ycTtaHoBKK Mapnik 13 nakeTa nepenguTe K npoBepke ycTaHOBKU Mapnik.

YcTtaHoButb Mapnik u3 ucxogHukos

YT106bl yCcTaHOBUTL Mapnik N3 MCXOOHWKOB, NEpPenanTe Ha CTpaHuLy ycTaHoBKK Mapnik gna Ubuntu .

CHayvana co3fanTe KaTanor 44 3arpy3ku NCXOLHUKOB:
mkdir -p ~/src ; cd ~/src

MpuMeyvaHue: ecv Bbl NOAYYMAN CNEYIOLLYIO OLWNOKY:

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

NCNOMb3YNTE 3TOT 3KCMIOPT BMECTO TOro, KOTOPbIV BKJIIOYEH B CBA3@HHYI0 JOKYMEHTaLMIO:

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

MocnefHO0 BEPCUIO N CMIUCOK U3MEHEHUI CMOTPUTE B pa3saene «Bbinyckn Mapnik» .

YpaanuTe BCe oCTasjibHble CTapble nakeTbl 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 YCNOBUIA:

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"
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MposepbTe clang -version n g++-6 -version nepes obHoBneHneM KkomnunsaTopa. Kak yxe
YNOMWHANOCh, YCTaHOBKa gcc-6 u clang-3.8 AofHa BbINOAHATLCSA TONbKO ¢ Ubuntu 16.04, KOTOpbIN
Nno yMOJI4aHUIO NocTaBnseTcs ¢ 6bonee ctapbiMu Bepcuamu (He ¢ Ubuntu 18.04).

Ham Heobxoammo ycTtaHoBUTL Boost inbo 13 nakeTta, 1mbo U3 MCXOOHOr0 KoAa.

YctaHoBuTb Boost U3 nakerta

He yCTaHaBﬂMBaMTe boost 13 nakeTa, ecnv Bbl njaHMpyeTe KOMNNInpoBaThb mapnik C 06HOBNEHHbIM
KOMMUIATOPOM. BmecTo 3TOrO CKOMHMﬂMpyIZTe boost ¢ Tem e 06HOBNEHHbLIM KOMMUAATOPOM.

sudo apt-get install -y libboost-all-dev
YcTaHOBUTL NocCsenHIolo Bepcuio Boost us ucxogHoro koga

YnanuTb npeabiayLlyo yCTaHOBKY boost U3 nakeTa:

sudo apt-get purge -y libboost-all-dev # remove installation from package
Cka4vaTb boost U3 UCTOYHUKA:

cd ~/src

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

rm boost 1 66 0.tar.bz2

cd boost 1 66 0

ObpaTunTe BHUMaHKe, 4T0 boost 1 mapnik 4oMKHbI 6bITb CKOMNUANPOBAHbLI OAHUM U TEM Xe
komnunaTopom. C Ubuntu 16.04 n gcc-6, g++-6, clang-3.8 Bbl AOJXHbI 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 -d0O

sudo ldconfig && cd ~/

Mpwn ncnonb3oBaHUK KoMnuaaTopa no ymondanuio 8 Ubuntu 18.04 nnn Ubuntu 16.04 npouenypa
KOMNUAALMKN BbIFAAUT Ciefyowmnm 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
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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 0bHOBIEHHOr O KoMnunaTopa, ecnu boost
YCTaHOBJ/1IEH N3 MaKeTa.

YctaHoBute HarfBuzz 3 nakera

HarfBuzz — 3T0 ABWMXOK (hopMupoBaHma TekcTa OpenType .

Ero Mo>XXHO YCTaHOBUTb U3 MaKeTa, HO Nyulle 3arpy3nTb 6onee 06HOBNEHHYO BEPCUIO UCXOIHOI0
Koda M CKOMNWAMPOBaTb ee. 1N yCTaHOBKM U3 NakeTa:

sudo apt-get install -y libharfbuzz-dev
YctaHoBuTe HarfBuzz U3 ucxogHoro Koga

MpoBepbTe NOCNEAHIO BEPCUIO 34eCh . 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

rm harfbuzz-1.7.6.tar.bz2

cd harfbuzz-1.7.6

./configure && make && sudo make install

sudo ldconfig && cd ~/

CobpaTb 6Mbnunoreky Mapnik ns ncxogHukos

Ha MomeHT HanucaHns ctaTbn Mapnik 3.0 ABnsieTca TekyLwen ctabnabHON Bepcuen n 4osKHa
NCnonb3oBaTbCA. BeTka ang nocnenHen sepcum Mapnik ns cepum 3.0.x — v3.0.x.

3arpysuTe nocnegHme ncxoaHuku 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 CXX11l ABI=0" CXX=${CXX} CC=${CC}
make

Mocne ycnewHon kKoMnuasummn Mapnik ncnonb3yinTe cnefytoLlyto KOMaHay A5 ero yCTaHOBKY B
Ballly CUCTEMY:
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make test
sudo make install
cd ~/

CBS13blBaHMS Python HE BKJIIOYEHbI MO0 YMOJ14aHWUIO. Bam HY>XXHO 6yneT n06aBUTb UX OTAENBHO.
e YCTaHOBKa npeaBapunTenbHbIX yCﬂOBMIZZ

sudo apt-get install -y python-setuptools python3-setuptools
TonbKO B C/lyYae, eCan Bbl YCTaHOBWUAM boost N3 NakeTa, BaM TakxKe Heobxoammo:
sudo apt-get install -y libboost-python-dev

He BbINONHAWTE yKa3aHHYI0 BbilLe YCTaHOBKY libboost-python-dev ¢ boost , ckoMmnnAnMpoBaHHbLIM U3
MCXOOHOr0 KOAa.

YcTaHoBuTe nepemeHHble BOOST , ecii Bbl yCTaHOBWUAKN boost N3 MCXOOHWKOB:

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

e 3arpysuTe n ckomnuampymnte python-mapnik . Mbl no-npexHemy ncnosb3syem seTky v3.0.x:
cd ~/src
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 y6eamnTbes, 4To Mapnik ycTaHOBMEH NPaBUIIBHO |

Yb6enutecb, 4T0 Mapnik Ob1n1 npaBMNbLHO yCTaHOBNEH

CoobwunTb HOMepP BEPCUN Mapnik N YKa3aTb MYyTb K KaTa0ry BXo4gHbIX njiarnHoB

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

Y6enuTtecs, 4To Python ycTaHoBneH . Takxe ybeanTech, YTO pip yCTaHOBJIEH .

3aTeM npoBepbTe C noMolbto Python 3:

python3 -c "import mapnik;print(mapnik. file )"
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Ecnm ncnonb3yetca Python 2.7 (He Ubuntu 20.04 LTS), ncnonb3yinTe 3Ty KOMaHAy 015 NPOBEPKU:
python -c "import mapnik;print mapnik. file "
OH LonxeH BepHYTb NyTb K npusaskam python (Hanpumep, /usr/lib/python2.7/dist-

packages/mapnik/init.pyc). Ecnun python oTBedvaeT 6e3 owmnbok, To bubnnoteka Mapnik bbina
HangeHa Python.

HacTtpoutb OpaHaomaysp

Ecav Bbl FOTOBUTE yAaNEHHYIO BUPTYasbHYIO MalLVHY, HAacTponTe BpaHaMayap Tak, YTobbl
Pa3peLnTb yaaneHHbIn 0OCTYN K IoKalbHOMY nopTy 80 1 nokanbHOMY rnopTy 443,

Ecnn Bbl ncnosib3yeTe O6J'Ia‘iHle BUPTYaJibHYIO MallNHY, CaMa BUPTYaJibHad MallHa TakK)X€E OO0J1>KHa
ObITb HaCTpoO€Ha Ha OTKPbITWE 3TOr0 NopTa.

YctaHoButb HTTP-cepBep Apache

Apache 6ecnnaTHbin HTTP-cepBep C OTKPbITbIM MCXOAHBIM KOLOM — OAUH U3 CaMbIX NOMYASPHbIX
Beb-cepBepoB B Mupe. OH XOPOLLO AOKYMEHTUPOBAH U LUMPOKO UCMONb30BaCsA Ha NPOTXKEHUN
Bonbluen YacTn nctopum MHTepHeTa, 4TO AenaeT ero OT/MYHbIM BbIBOPOM N0 yMoNYaHuWio Ans
XOCTUHra Beb-canTa .

Y1066l yCcTaHOBUTL Apache:

sudo apt-get install -y apache2 apache2-dev

Cnyxby Apache MOXXHO 3anyCTUTb C MOMOLLbIO

sudo service apache2 start

Owwubka «He ypanocb Bkniounts APR_TCP_DEFER_ACCEPT» B Ubuntu Ha Windows Bo3HuKaeT
13-3a 3TOW ONuUMM COKeTa, KOTopas U3HavasbHO He noagepxueaetca Windows. YTobbl ee 0bonTu,
oTpepakTupyinTe /etc/apache2/apache2.conf ¢ nomoLLbio

sudo nano /etc/apache2/apache2.conf

n nobaBbTe CreayLyo CTPOKY B KOHew, hanna:

AcceptFilter http none

Y106l NPOBEPUTL, YCTaHOBAEH M Apache, HanpaBbTe Ball Hbpay3ep Ha IP-aapec Bawero cepsepa
(Hanpmumep, http://localhost). CTpaHunua gomkHa oTobparkaTb AOMaLUHIOW CTpaHuLy Apache no

YMOJ14aHWUIO. TakXe 3Ta KOMaHOa No3BoJsdeT NPOBEPUTb KOPPEKTHOCTb pa6OTbI!

curl localhost| grep 'It works!'
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HacTponkun Apache, npuHaTble cepeepamu Tannos OpenStreetMap, MOXXHO HaTuK B
COOTBETCTBYOLWEN KoHpurypauum Chef .

Kak y3HaTb IP-appec Balwlero cepsepa

Bbl MOXKeTe BbINONHUTL CAeAYOLYI0 KOMaHAy, 4Tobbl y3HaTb NybanyHbIn IP-agpec Ballero cepsepa:
wget https://ipinfo.io/ip -q0 -

Bbl MoXXeTe npoTecTupoBaTb Apache, 0TKpbIB ero Yyepes bpay3ep no agpecy http://your-server-ip

YctaHoeutb Mod tile u3 nakera

Mod_tile — 310 Monynb Apache ons 3pHeKTUBHOro peHaepuHra n o6CnyXmsaHns parMeHToB
KapTbl gna www.openstreetmap.org ¢ ncnosnb3osaHuem 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 mo>xHo ycTaHOBUTb, fobaBuB
OpenStreetMap PPA , nogaep»xvnBaembll KOMaHOon «AgMmmHucTpaTopbl OpenStreetMap»:

sudo add-apt-repository -y ppa:osmadmins/ppa
sudo apt-get update

Takxe NogxoauT BblLIEYyNnoMSAHYThIN Tanagx PPA .

Mocne pobasneHuns PPA mod_tile/renderd MOXXHO YCTaHOBUTb M3 NakeTa C MOMOLLbIO CliefytoLei
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 nocTyneH n MOXXeT BblTb YCTAHOBEH C MOMOLLbIO

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

YctaHoButb Mod _tile n3 ucxonHukos

B kayecTBe anbTepHaTUBLI ycTaHoBKe Mod_tile Yyepes PPA, Mbl MOXKEM CKOMNUANPOBATL €ro 13
peno3utopusa GitHub.
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YT106bl YIANUTL PaHEe YCTAaHOBEHHbIN 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 ~/

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

Mpouecc peHaepuHra, peanmsyemsin mod_tile n renderd, nogpobHO onncaH B COOTBETCTBYIOLLEM
thanne readme Ha GitHub .

YctaHoBka Python

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

python -V
python3 -V

YcTtaHosute Yaml u pucnetyep naketos 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
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YcTaHoBuTe 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

ans nony4yeHund J[OMNOSIHUTENBHOM I/IHCpOpMaLI,VII/I npo4YTNUTE NPMMeyvaHnd no ycCtaHoBKe .

YcTtaHoBuTe WpudThl, HeOOXOAMMBIE ansa openstreetmap-
carto

B HacTofALee BpemMa ncnonb3yoTca WpndTsol Noto.

YT10ob6bl 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 wpudTtos Noto (npu Hanmyum cnefyeTt UCNosib30BaThb WPUETHI C NOACKA3KaMK):

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-Reqular.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
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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

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 HeobszaTeNbHbIN pe3epBHbIN WpndT ans cuctem 6e3 Noto Sans.
Ecnn ycTaHoBneHbl Bce WpugThl Noto, ero H1MKoraa He cnefyeT UCnosib30BaTh.

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

JonoNHNTENIbHYI0 NHPOPMALINIO CMOTPUTE B NMPUMEYAHMAX K LWpUdTaMm .
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Crapbi YHUOHT CpeaHun wpuepT

WpwndT unifont Medium (HMXHAS MeTKa), KOTopbI Obln BKAOYEH B Npeabigywme sepcum OC, Tenepb
6onblUe He oCTyneH 1 3aMeHeH Ha Unifont Medium (BepxHsas). NpeaynpexaeHus, CBA3aHHbIE C
HeOOCTYNHOCTbIo unifont Medium, He akTyaslbHbl U ABASIOTCA C/IeACTBUEM CTAPOro peLleHuns
pa3paboTymkoB OpenStreetMap noagepxmBaTb Kak cTapbiin wpudgT Ubuntu 12.04, Tak n 6bonee
HOBYIO BEPCUIO (B BEPXHEM perucTpe).

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

Apyron anbTepHaTUBHLIN CNOCOD yaaneHns npenynpexaeHns o CTpoyHblx 6yksax unifont Medium —
yCTaHoBKa cTaporo wpugTa «unifont Medium» (ncnonb3yetcs 8 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
listed

ObpaTuTe BHMMaHME, 4TO ONMMCaHHas Bbille onepaumsa yCcTaHOBKM Becrnosie3Ha, oHa NpoCcTo yaanseT
npenynpexneHue.

YctaHoBute Node.js

YctaHosuTe 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

MepenouTe Ha CTpaHULy NpoBepkn Bepcuin Node.js.
JononHuTenbHble npumedanHns no Node.js: apyrue cnocobbl ero yCTaHOBKM

e NodeSource Node.js [IBoMYHble AUCTPUBYTMBLI . [pOBEPLTE COOTBETCTBYIOLLNE NHCTPYKLUN NO
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yCTaHOBKeE .
e CTaHZapTHbIN pexum ¢ nomolubio Ubuntu Advanced Packaging Tool (APT)
e VIHCTPYMEHTbI yNpaB/ieHNsa BEPCUAMU, TaKMe Kak:

o n (MHTepakTMBHOE ynpaBneHne sepcuamm Node.js)

o nvm (MeHenxep BepCcum y3nos)

Cnncok [https://ircama.github.io/osm-carto-tutorials/nodejs-commands|none3Hbix komaHa]] ans
ynpasneHus Node.js LOCTyneH Ha cneunasbHON CTpaHuLe.

YKa3aHHas Bbilwe Bepcua Node.js Takxe nogaepxusaet yctaHoBky TileMill n Carto.

Bepcusa auctpubyTtuBa M3 MeHepxepa naketos APT

MocnenHue Bepcumn Ubuntu noctasnstoTtcs ¢ Node.js ( nakeT nodejs ) u npm ( nakeT npm ) B
peno3nTopuax No ymosiyaHuio. B 3aBucumocTu oT Toro, Kakyto sepcuio Ubuntu Bel ucnonbsyeTe, 3Tu
MaKeTbl MOryT COAepXXaTb yCTapeBLUne penunsbl; ToT, 4To nget ¢ Ubuntu 16.04, He bypeT
NOC/I€AHMM, HO OH A0/KEeH BbITh CTabunabHBIM U 4OCTaTOYHbIM 4114 3anycka Kosmtik n Carto. BmecTo
sToro TileMill TpebyeTca nodejs-legacy (nnn cTapas Bepcusa node, yCTaHOBNEHHAs Yepe3 MHCTPYMEHT
ynpasneHus sepcusimu Node.js).

Ans carto mbl 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

npm -v

YctaHoBuTe Node.js ¢ NOMOLLbIO MHCTPYMEHTa YNPaBJIeHUSA BepCUAMM

B KayecTBe anbTepHaTUBLI NpegsaraeTcsa NCN0JIb30BaTb UHCTPYMEHT YNpaBiaeHUs BepCusiMm
Node.js, KOTOpbI YyNPOLWaEeT NMHTEPaAKTUBHOE yNpaBsieHne pas3nnyHoiMu sepcusamm Node.js n
NO3BONSET BbINOAHATL 0OHOBAEHME A0 NocnefHen Bepcun. Mbl Byaem ncnonb3oBath N .

YCcTaHOBUTbL 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

HekoTopsble nporpammel (Hanpumep, Kosmtik n carto ) npuHUMaloT NoCaegHIo Bepcuio y3na LTS (
sudo n Its), npyrue (Hanpumep, Tilemill ) paboTatoT c v6.14.1 ( sudo n 6.14.1).

Ina carto Mbl yCTaHOBUM NocCnedHIow sepcuto LTS:

sudo n lts
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MpoBepbTe Bepcumn Node.js

YT106bI NONYYNTH HOMEPA YCTAHOB/IEHHbLIX BEPCUIA:

node -v
npm -v

YctaHoBuTe carto u cospaute XML-tabnuuy ctunen Mapnik

Carto — 310 KOMNUAATOP Tabanu cTunen, npeobpasyowmin npoekTbl CartoCSS B Tabnnubl cTunen
Mapnik XML.

CornacHo Tekywen gokyMeHTauum openstreetmap-carto , MuUHMManobHas Bepcus carto ( CartoCSS ),
KOTOPYO MOXHO yCTaHOBUTb, — 0.18 . MockonbKy carto komnunaunpyeT Tabnvubl CTunen
openstreetmap-carto, pekoMeHAyeTCa COXPaHUTb Ty XK€ BEPCUI0, YTO 1 B LOKYMEeHTauuu
openstreetmap-carto (BMeCTo NPOCTON YCTaHOBKW NocieHen sepcun carto ).

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

370 paboTaeT ¢ Ubuntu 20.04 LTS.

[o Ubuntu 18.04 LTS 3Ta Bepcua BblgaeT npeaynpexaeHns tuna «CTuam He COOTBETCTBYHIOT
cenekTopy cnoes .text-low-zoom» .

YT106bI M36€XaTb 3TUX NPefynpexaeHniA, ycTaHoBUTe Bepcuto 0 carto :
sudo npm install -g carto@o®

Ha MOMEeHT HanncaHms CTaTby 3TO Ao/MKHA ObITb Bepcns 0.18.2 .

Ecan ycTaHOBKa He yanacbk, BO3MOXHO, 3TO CBA3aHO C HECOBMECTMMOCTbI0 ¢ npm/Node.js. YTobbl
NCNpPaBuTb 3TO, NonpobyiTe NoHU3nTL Bepcuio Node.js.

YT06bI NPOBEPUTL YCTAHOBJIEHHYIO BEPCUIO:
carto -v

Mpw 3anycke carto Bam Heobxoamnmo ykasaTb Bepcuto APl Mapnik 4yepes -a onuunto. Ins npuHATUS
BepcuUn JOKYMeHTaLKna openstreetmap-carto npefsiaraeT HEKOTOPbIE peKoMeHdaL .

Y706bI BLIBECTM CMMNCOK BCEX M3BECTHbIX BepCuii APl B yCTaHOBNEHHOM NporpaMMHOM obecrneyeHun
y31a , BbIMOJIHUTE CNefytoLLyo KOMaHay:

npm install mapnik-reference
node -e "console.log(require('mapnik-reference'))"
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Cneundukaumm ona kaxaon sepcumn APl Takxxe 3a10KyMeHTPOBaHbI B peno3nTopum carto .

Bam cnepyeT ncnonb3osaTb Bepcuio API, Hanbonee 6113Kyto K yCTaHOBNEHHOW Yy Bac Bepcum Mapnik
(yTo4HUTE Yy mapnik-config -v).

MpoTecTupynTe carto n cospgante style.xml n3 ctuna openstreetmap-carto :

cd ~/src

cd openstreetmap-carto

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

Mpw BbibOpe cooTBeTCTBYOLLEN BEpCcUn APl Bbl HE AOJIXKHbI MOAYYUTb HUKAKUX COOTBETCTBYOLLNX
npeaynpexaawLmnx coobLleHmn.

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

YctaHoBuTe PostgreSQL u PostGIS

PostgreSQL — 310 pensumnoHHaa 6a3a faHHbIX, a PostGIS — ee NpoCTpaHCTBEHHbIN paclLUMpUTENDb,
NO3BOJISIOLLNIA XPaHUTb B HEW reorpaguyeckne obbekTbl, TakKMe Kak KapTorpauyeckme gaHHble; OH
BbINOSHAET PyHKUMIO, CXOXYto ¢ SDE oT ESRI nnn npoctpaHcTBeHHbIM paclumnpeHmem Oracle.
PostgreSQL + PostGIS ncnonb3yoTcsa 4 WNPOKOro cnekTpa QyHKUNN, TaKUX Kak PEHOEPUHI KapT,
reoKoAnpoBaHMe N aHanus.

B HacTosLee BpeMs npoTecTUpoBaHHbIMK Bepcnuamn OpenstreetMap Carto aensatotca PostgreSQL 10
n PostGIS 2.4:

Takxxe gomkHa nogonTtn bonee ctapas unm bonee HoBas Bepcus PostgreSQL .

B Ubuntu nmetoTca npenBapnTeibHO YNakoBaHHbIe Bepcun postgis u postgresql, No3ToMy nx MOXXHO
NpPOCTO YCTaHOBUTL Yepe3 MeHedxep naketos Ubuntu.

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

HonoNHNTENbHbIE KOMMOHEHTHI:

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

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

MNpuMeyvaHune: ncnonblyemolt nopT PostgreSQL — 5432 (no ymMonyaHuio).
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Co3paute 3k3emnnsap PostGIS

Tenepb BaM HY>KHO co3faTb 6a3y AaHHbIX PostGIS. Mo yMon4yaHuo pa3nunyHble NporpamMMbl, BKKOYas
openstreetmap-carto (ref. project. mml), npeanonaratT, 4To 6a3a AaHHbIX Ha3blBaeTCs gis . Bam
HY>XHO co3aaTb 6a3y AaHHbIX PostgreSQL 1 HacTponTb Ha Hel paclimpeHmne PostGlIS.

Cxema KOAMPOBKM CMMBOJIOB, KOTOpas byaeT ncnonb3oBaTbCs B 6a3e AaHHbIX, — UTF8 , @ NpUHATLIN
napameTp COpTUPOBKKM — en GB.utf8 . ( U&«...«3KpaHNpOBaHHbIN CMHTakKcKUC Unicode, NCnosib3yeMblit
B project. mml, ponmxeH paboTaTb TONLKO B TOM C/ly4ae, eCan KoanpoBkon cepeepa asnsetca UTF8 .
9T0 TakXXe COOTBETCTBYET TOMY, YTO yKa3aHo B Kofe KoHpurypaumu PostgreSQL Chef )

sudo -u postgres createuser -s $USER

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

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

MpumeyaHue: ERROR: invalid locale name: «en_GB.UTF-8» o3Ha4aeT, 4T0 fIokanb en_GB.UTF-8
He ycTaHoBJfeHa. [Tocne yCcTaHOBKM lokann Heobxoanmo nepesanyCcTuTb 6asy AaHHbIX, YTOObI
3arpy3uTb JI0KaJib.

MepenTn K Cnegytollemy Lary.

Ecnn Ha apyrom xocTe:

YcTtaHoBMuTE nepemMmeHHbIe cpeabl

export PGHOST=localhost

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" --1lc-collate="en GB.UTF-8"
--lc-ctype="en GB.UTF-8" --template=template0

Ecnu Bbl NoNy4Ynin cnefyoLwyo owmnoKy:
ERROR: invalid locale name: «en_GB.utf8»
TO BaM Hy>XHO A06aBuTb nokasnb «en_GB.utf8» ¢ nomoLubio cneayowen KOMaHabl:

sudo dpkg-reconfigure locales

N BbibepuTe «en_GB.UTF-8 UTF-8» Ha nepBoM 3kpaHe («Locales to be generated»). NMocne 3Toro
byLeT npeanoxxeHo nepesanyctuTb 6a3y AaHHbIX:

sudo service postgresql restart
Ecan Bbl NONy4Ynam cneaytowyto owmnbky:

ERROR: new collation (en_GB.utf8) is incompatible with the collation of the template
database (en_US.UTF-8)
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HINT: Use the same collation as in the template database, or use template0 as template.
BaM HY>XHO ncnosb3oBaTb template0 ansa gis:

psgl -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

ECnv Bbl NOSy4MAN CefyroLyio 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.
(owwnbka, koTopas 06bl4HO Bo3HMKaEeT B Ubuntu Ha Windows ¢ WSL ), 3aTeM gobaBbTe Takxe
TEMPLATE templateQ; Hanpumep, UCNosb3ynTe CIefYIOLLYI0 KOMaHay:

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
template® gis

YcTaHoBUTE (hN1aXxoK, 4Tobbl co3naTb 6a3y AaHHbIX B pa3fene AucKa, rae 4oCTaTo4HO cBOOOAHOrO
mMecTa. Ecnm Bam HeobxoanMMo ncnonb3oBaTh TabiM4yHOE NPOCTPAHCTBO, OT/IMYHOE OT
MCMNOJIb3YEMOro Mo YMOJIYaHMIO, BbIMOJIHUTE Cneayloline KOMaHabl BMECTO npeablaywmx (npumep:
TabIM4HOE 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
‘/mnt/db""

psql -U postgres -h $HOSTNAME -c "ALTER DATABASE gis SET TABLESPACE gists"

Co3pante pacwmpeHus postgis u hstore :

psgl -U postgres -h $HOSTNAME -c "\connect gis"

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

psgl -U postgres -h $HOSTNAME -d gis -c "CREATE EXTENSION hstore"

Ecnv Bbl nonyy4unn cnegyowyo owmnbky

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

TO Bbl, BO3MOXHO, yCTaHaBnusaeTe PostgreSQL 9.3 (BmMecTo 9.5), Ana yero BaM Takxe noHagobuTcs:

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

YCTaHOBUTE €ro 1 NoOBTOPMUTE KOMaHAbl CO3AaHNS pacmpeHns. ObpaTnTe BHUMaHMeE, Y4TO
PostgreSQL 9.3 B HacToALLee BpeMs He noanepxmnBaeTtca openstreetmap-carto.

Job6aBbTe Nonb3oBaTeNA U NPeAOCTaBbTe AOCTYN K Oa3e AaHHbIX gis
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[N Toro, 4Tobbl NPUIOXKEHNE MOT0 MOAYYUThL AOCTYN K 6a3e AaHHbIX gis , HeobxoauM
nosnb3osaTesnb DB ¢ TeM e nMeHeM, 4To 1 y Bawwero nosib3osatensd UNIX. Npennosoxum, 4To BaLl
nonb3osaTtens UNIX — tileserver .

psgql -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;"

BkniouyeHue ypaneHHoro goctyna K PostgreSQL

Ecnu Bbl HaxoAMTeCh 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— 370 NpaBWI0 KOHTPONIA AOCTYNa, KOTOPOE NO3BONAET t06OMY YenoBeKy
BXOAWTb B CUCTEMY C Noboro agpeca, ykasas AeNCTBUTENbHbLIN Naponb (Ka4vesoe cnoso md>s).

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

N yCcTaHoBUTb listen _addresses = '*'

HakoHel, Heobxoaumo nepesanycTuTb b:
sudo /etc/init.d/postgresql restart

MpoBepbTe, AOCTYMNHA M 6a3a AaHHbIX gis . YTOObI BLIBECTU CNUCOK BCeX 6a3 AaHHbIX,
onpeaeneHHbIx B PostgreSQL, BLINONHUTE CNiefyOLLYI0 KOMAHAY:

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

MoNy4YyeHHbIN 0TYET JO/KEH BKIOYaTh 6a3y AaHHbIX [MC , Kak Noka3aHo B cnegytoulen tTabnaumue:

Name |Owner |Encoding |Collate Ctype Access privileges

gis postgres |UTF8 en_US.utf8 |en_US.utf8 |=Tc/postgres
postgres=CTc/postgres
tileserver=CTc/postgres
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HacTponka 0a3bl AaHHbIX

HacTpoiikn PostgreSQL no yMon4aHuWio He 04eHb XOPOLUK AN8 04eHb 6onblunx 6a3 faHHbIX, TAKUX
Kak OSM. MpaBuabHas HaCTPOMKa MOXXET NPOCTO YABOUTbL NPON3BOAUTENLHOCTD.

MuHuManbHbIE TpGGOBaHMH K HaCTpOﬁKe

YcTaHOBUTE M0JIb30BaTeNs postgres ans noBepus :

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

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

Mocne BbINOJIHEHMA BbllleyKa3aHHbIX U3MeHeHUn nepesanycTtute b/:
sudo service postgresql restart
3anycTtuTe tune-postgis.sh :

export POSTGRES USER=postgres

export PG _MAINTENANCE WORK MEM=256MB
export PG _WORK MEM=16MB

export psql=psql

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

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

YT06bl 04NCTUTL KaTasor AaHHbLIX U CHOBa MOBTOPUTL tune-postgis.sh : rm -rf data.

Heobs3aTenbHble pONONHUTENIbHbIE TpEGOBaHMﬂ K HaCTpOﬁKe

B Bukm PostgreSQL ecTb cTpaHuUua, NOCBALLEHHAA HacTporike H6a3bl AaHHbIX.

B 610re MNona HopMaHa eCTb MHTepecHas 3amMmeTka 06 onTumm3aumm 6assel 4aHHbIX, KOTOopas
NCMOJb3YeTCA HUXKe.

maintenance_work_memHacTponku no ymoad4aHuio work_ memcnaunlikoM HU3Kne ana peHaepunra.ll:
oba napameTpa cnegyeT yBeanynTb ansa 6onee bbICTPOM 3arpy3kmn gaHHbIX 1 6onee bbiCTpbIX
3anpocoB (CKaHMPOBaHUA UHOEKCA).

KoHcepBaTuBHble HacTponkn ansa 4 ' BM — work_mem=32MB n maintenance_work_mem=256MB.
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Ha mMalumHe ¢ [OCTaTO4YHbIM 06 bEMOM NAaMATUN Bbl MOXKETE YCTAHOBUTbL UX Kak Work_mem=256MB u
maintenance_work_mem=1GB.

Kpome Toro, BaxHbIMy HacTponkamu ssnstoTca shared buffersu write-ahead-log ( wal ). ECTb Takxe
HeKOTOpble Apyrue HaCTPOMKMN, KOTOPbIE Bbl, BOSMOXHO, 3aX0TUTE U3MEHWUTb CreunanbHO ANs
nuMnopTa.

YT0b6bl OTPEeAaKTUPOBaTh hann KoHgurypauum PostgreSQL ¢ nomoulbio peaakTopa nano :
sudo nano /etc/postgresql/*/main/postgresql.conf

a ecnu Bbl ucnonblyete PostgreSQL 9.3 (He noaaepxuBaeTcs):

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

PekoMeHAyeMble MUHMaIbHbIE 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

MocnegHwe ABa BapvaHTa NO3BOJIAIOT YCKOPUTb UMMOPT: MEPBbIA OTK/OYAET aBTOMaTUYECKYIO
OYMCTKY BO BPEMS MMMOPTa U MO3BOSET 3aMyCTUTb O4UCTKY B KOHLLE; BTOPON NPUBOAMT K
MOBPEXAEHMWIO AaHHbIX B CJly4ae OTK/OYEHUS 3NeKTPO3Heprum 1 onaceH. Ecam Bo Bpemsa nMnopTa
LaHHbIX NPON30MAET OTK/OYEHNE 3N1eKTPO3IHEPrmn, BaM NPUAETCA yAaauTb AaHHbIe 13 6a3bl
LlaHHbIX ¥ BbINOJHUTbL NOBTOPHbLIA UMMNOPT, HO 3TO BbicTpee. MNMpocTo He 3abyabTe BEPHYTh 3TK
HacTpounky obpaTHO nocsie umnopTa. fsync He BAUSAET Ha BpeMs 3anpoca rnocne 3arpy3ku faHHbIX.

HacTpownkun PostgreSQL, npuHaTble OpenStreetMap, MOXXHO HanTu B KHure PostgreSQL Chef
Cookbook : cneuunanbHble HacTponku PostgreSQL ana cepsepos Tannos OpenStreetMap onucaHsl B
cooTBeTCTBYOWeN KoHpurypauun Tileserver Chef .

Ona yctaHoBku dev&test Ha cucteme ¢ 16 I'b O3Y npepnaratTcsa cnegyowme HaCTponkn: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
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fsync = off
default_statistics target MoxHo gaxe ysenniutb o 10000.

Mpw BbINOSIHEHUN 06HOBNEHWI Ba3bl AaHHBIX Nepuoanyeckn 3anyckante ANALYZE.

YT06bI OCTAHOBUTL U 3anyCTuTb 6a3y OaHHbIX:

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

Bbl MOXKeTe Nosly4nTh OLWNOKY 1 BaM HY>XHO YBEJINYUTb pa3Mep pa3fensaeMon namsaTu.
OTtpepaktupymnte /etc/sysctl.d/30-postgresql-shm.conf n 3anyctute sudo sysctl -p

/etc/sysctl.d/30-postgresql-shm.conf. NapameTp Tuna kernel.shmmax=17179869184n

kernel.shmall=4194304 mo)eT 6bITb NOAXOAAWMM ON5 pa3mepa cermeHTa 16 I'b.

[na ynpaeneHnsa n Nogaep)XXaHnsa KoOHgpuUrypaumm cepsepos, paboTaowmx nog ynpaBneHmem
OpenStreetMap, ncnosib3yeTcsa MHCTPYMEHT yrnpaBneHna KoHdurypaumen Chef .

Ons PostgreSQL npuHATa KoHbUrypauma postgresql/attributes/default.rb .

YctaHoButb Osm2pgsql

Osm2pgsql — 370 cneumansHoe nporpamMmmHoe obecneyeHne OpenStreetMap, ncnonb3yemoe ans
3arpy3ku gaHHbix OSM B 6a3y AaHHbIX PostGIS.

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, 4ocTynHble Ha OpenStreetMap
Osmadmins PPA nnun koMmnunauma nporpaMMHoro obecrne4yeHms n3 MCXOOHUKOB .

Y106kl yCTaHOBUTL 0SM2pgsql:

sudo apt install -y osm2pgsql

YT106bl ycTaHoBUTL Osm2pgsqgl 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

Mepengute B pasgen «Mony4nTb n3enevyeHme gaHHblx OpenStreetMap» .
CreHepupoBatb Osm2pgsql 3 UCXOAHNUKOB

STa anbTepHaTUBHasA npoueaypa yCTaHOBKW FeHepupyeT caMblil NOCIeAHUIA NCNONHAEMbIN hann
nyTEM KOMNUASLMN NCXOLHbIX KOLOB.
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YcTaHoBUTE HeobX0QUMbIE 3aBUCUMOCTMW:

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

3arpy3uTb osm2pgsql:

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

MoAroToBKa K KOMMUAALMN, KOMIUAALNSA 1 YCTaHOBKa:

cd osm2pgsql

mkdir build

cd build

cmake -DCMAKE BUILD TYPE=Release ..
make

sudo make install

cd

NMonyuute usBneyeHue pgaHHboix OpenStreetMap

Bam HeobxoaMMO 3arpy3nTb COOTBETCTBYOLWNIA hann .osm nam .pbf, KOTOpbIA 3aTEM MOXHO
3arpysnTb B paHee co3aaHHbIn ak3emnnap PostGIS vepes osm2pgsql.

CyLiecTByeT MHOr0 crnocoboB 3arpy3ku gaHHbix OSM.
Ccbinka — Planet OSM .
BeposTHo, npolle Bcero nony4ntb PBF-thann gaHHbIx OSM ¢ canTa geofabrikcanTa geofabrik .

Kpome Toro, BBBike.org npepnoctasnseT BbiAepXku n3 6onee yem 200 ropof0B U pErMOHOB N0 BCEMY
MUPY B Pa3siMyHbIX (hopMaTax.

MNpumepsl:
e KapTorpaguyeckue faHHble Bcel nnaHeTsl (76G):

wget -c https://planet.openstreetmap.org/pbf/planet-latest.osm.pbf
e KapTorpagunyeckne gaHHble BenunkobputaHum (847M):

wget -c https://download.geofabrik.de/europe/great-britain-latest.osm.pbf
e Tonbko ons JIMXTeHwTenHa:

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

[pyroi cnocob 3arpy3ku AaHHbIX — HanpsMmyto Yepes bpay3ep. MpoBepbTe 3Ty CTpaHULLY .

B kKayecTBe anbTepHaTUBLI MOXXHO UCNONb30BaTh JOSM (BbibepuTe 06n1acTb ANd 3arpy3kn AaHHbIX
OSM: meHio JOSM, ®ann, 3arpy3uTtb n3 OSM; Bknagka Slippy map; nepeTtalwinTe KapTy npasow
KHOMKOW MbILWW, MaclTabupynte Konecukom Moiwin nam Ctrl + Knasuwm co cTpenkamu; nepetawmre
pPaMKy NIeBOM KHOMKOW MbILK, 4TObbI BbibpaTh 061acTb ANs 3arpy3kun. Takxke npegnaraetcs naarvH
Continuous Download . Korga HyXHbI pervoH byneT fiokanbHO JOCTYNeH, Bbibepute dann,
CoxpaHuTb Kak, <filename>.osm. [anTe eMy fonycTMMoe ums hansia n NpoBepbTe TakXe
COOTBETCTBYIOLLNA KaTanor, B KOTOPOM 3TOT (haitsl COXPaHeH.

B ntobom cnyyae usberante NCNosib30BaHNA CINLLIKOM MasleHbKMX Y4aCTKOB.

OpenStreetMap — 3T0 oTKpbIThlEe AaHHbIE . JInueH3na OSM — Open Database License.

3arpy3uTb aaHHble B PostGIS

B pokymeHTaumm osm2pgsql npuseaeHa Bcs Heobxoanmas nHpopmauma ans NCNoab30BaHNSA 3TOro
NHCTPYMeHTa ETL, BK/t0OYaa COOTBETCTBYOLLME NapaMeTpbl KOMaHAHOW CTPOKK .

0sm2pgsql ncnonb3yeT overcommit, Kak U MHOTIe Hay4YHbIE NPUIOXEHUS 1 NPUSIOXKEHNS ANs
PaboTbl C 6ONLLWIMMU AaHHBIMK, YTO TPebyeT KOPPEKTUPOBKN HACTPOEK Sapa:

sudo sysctl -w vm.overcommit memory=1
YT0b6bl 3arpy3nTb AaHHblE U3 danna .osm unn .pbf B PostGIS, BbINOHUTE CneayoLyo 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]
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[.osm or .pbf file]: 3ameHnTe 3T0 Ha yXKe 3arpy>XXeHHbI BaMu pan .osm nnm .pbf, Hanpumep,
liechtenstein-latest.osm.pbf .

Mpn HanM4UM JOCTYNHON NaMaTK ycTaHoBUTe export OSM2PGSQL_CACHE=2500; o514 npoLecca
nmnopTta byaeT BbiaeneHo 2,5 b namsatu.

Onuwus -create 3arpyxaeT gaHHble B NyCcTyto 6a3y faHHbIX, a He NbiTaeTcs L0OaBUTb X B
CYyLLEeCTBYIOLLYIO.

PeTpaHcanpyem Ha OSM2PGSQL_NUMPROC, ecnun y Bac BOCTYNHO 6onblue saep, Bbl MOXeTe
HaCTPOUTb ero COOTBETCTBYOLWMM 0bpa3om.

B pykoBoacTtee osm2pgsqgl noapobHo onnceiBaeTCA NCMONb30BaHNE 1 BCE MNapaMeTpsbl.
MepenTn K Cnepyrowemy wary .

Mpn ncnonb3oBaHUN 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]

ObpaTnTe BHMMaHMe, 4TO Npeasiaraembl NPoOLLECC NPUHUMAET onuuio -s( -slim), koTopas
NCMNOJIb3yeT BPpeMEHHbIe TabnnLbl, MO3TOMY €ro BbiNoJHEHME 3aHMMaeT 6oblie MecTa Ha Ancke (n
O4YeHb MeAJIeHHO), MPX 3TOM UCMOJIb3yeTCA MEHbLUE ONepaTMBHON NamMsaTh. Bbl MoXxeTe fo6aBnTb
-drop onuuio ¢ -s( -slim), 4Tobbl TakXe yaanuTb BpeMeHHble Tabsnubl nocne nMNopTa, B NPOTUBHOM
C/lydae Bbl TaKXXe HanaeTe BpeMeHHble Tabauubl nodes , ways u rels (3Tn Tabnnubl M3HavyasbHO
ObISIN YUCTBIMKU «BCMIOMOraTebHbIMU» Tabamuamm ona CUCTEM C MaibiM 06bEMOM NAaMATH, HO
CerogHs OHW LWMPOKO MCMOJIb3YIOTCS, MOCKOJIbKY OHU TaKXe ABAATCA NpeanoCbiIKon Ons
obHOBNIEHNN).

Ecnm Bce B Nopsiike, MOXKHO MNEPEXOAMNTb K CIeAyoLLIEMY Luary .
ObpaTnTe BHUMaHMUE, 4TO UCMONb3YIOTCS Cneayowmne 31eMeHTbl:

hstore

openstreetmap- carto.cTuib

ckpunT LUA openstreetmap -carto.lua
Nms 6a3bl gaHHbIX TNC

B 3aBMCMMOCTK OT pa3Mepa BXOAHOroO (hansia KoMaH4a 0sm2pgsql MOXET BbIMNOJHATLCSA 04eHb 4OJIrO.
NHTepecHas cTpaHuua, cBA3aHHan ¢ beHYMapkamm Osm2pgsql, cBA3bIBaeT pa3Mepbl cuctem hw/sw ¢
COOTBETCTBYHOLWMMM LUndppaMm ans nMnopTta fAaHHelx OpenStreetMap.

MpuMeyaHme: ecnin Bbl MOSYHUAN CEAYIOLWYI0 OLNBKY:

node changed mark failed: ERROR: prepared statement "node changed mark"
does not exist
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BbINOJIHWTE C/IeYIOLLYI0 KOMaHAY A5 Ballero opurmHaabHoro .osm :
sed "s/action='modify' //" < original.osm | > fixedfile.osm

3aTem obpaboTanTe fixedfile.osm .

Ecnu Bbl NonyyaeTe Takue ownbKu:

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

nin 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 gaHHbix ¢ nomouiblo CREATE EXTENSION
hstore;n Takxe gobasutb hnar -hstore B osm2pgsql . BknoyeHne pacwmpenus hstore n
NCMoJIb30BaHNe ero ¢ 0sm2pgsql ncnpasuT 3TH OLINBKMN.

Co3paunTe nanky AaHHbIX

Insa sToro wara Tpebyetca He meHee 18 I'b HD n cooTBeTcTBYOWaa RAM/swap (ny4we 24 I'b HD). 8
'b HD 6yneTt HegocTaTo4HO. Mpn 1 'b RAM HacTporka swap obsa3aTenbHa.

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

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

YT0ob6bl 04NCTUTL Npoueaypy get-external-data.py n nepe3anyCcTuTb €e C HyNs, yaanuTe KaTanor
AaHHbIX ( rm -r data).

HacTpoiiTe noakayky , 4Tobbl NpeAoTBPaTUTb NOSIBAIEHNE CNeyoWwero coobLeHuns:

INFO: root:Checking table water polygons
Killed

Cnocob 3arpy3ku wenn-gannos cepeepamm Tannos OpenStreetMap onncaH B COOTBETCTBYIOLLEN
KOH(urypaumm Chef .

Ins nonyvyeHns 4ONONHMTENBHOW MHGOPMALMKN MPOYTUTE CKPUNT 3arpy3Ku .

Co3paHue MHOEKCOB U npenoctaBJieHne noJjsib3oBartesam

Co3panTte YaCTUYHbIE NHAEKCHI AN19 YCKOpeHNA 3anpocCcoB, BKJIIOYEHHbIX B project.mml , N
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npefocTaBbTe AOCTYN KO BceM Tabanuam MMC , 4Tobbl n3bexaTb OWMOOK peHaeprHra Npu 4ocTyne
K Tabnmuam c nosnb3oBaTenem tileserver .

e [lobaBbTe YaCTMYHbIE FEOMETPUYECKNE NHAEKCHI, YKa3aHHble openstreetmap-carto ons
obecneyeHns 3hheKTUBHOrO yay4yLLIEHNS 3anpPOCOB:

cd ~/src

cd openstreetmap-carto

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

AnbTepHATUBHbBIN PEXUM:

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

Mpn NCNONb30BAHUN APYrOro XocTa:

HOSTNAME=1ocalhost # set it to the actual ip address or host name
cd ~/src

cd openstreetmap-carto

scripts/indexes.py | psql -U postgres -h $HOSTNAME -d gis

AnbTEpPHATUBHbLIN PEXUM C APYrM XOCTOM:

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

e Co3panTe nonb3oBaTens PostgreSQL « tilerserver » (ecnn oH elle He CyLeCcTBYeT) U
npeLocTaBbTe NpaBa Ha Bce Tabnuubl 6a3bl AaHHbIX gis 414 nosb3oBaTens « tilerserver » n
NS BCEX 3aperncTpupoBaHHbIX NOJib30BaTeNEN:

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 BIBECTW CMUCOK BCEX TabauL, AOCTYNHbIX B 6a3e aaHHbIX [MC , BBINONHUTE CNeAYOLLYHO
KOMaHAy:

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

ba3a maHHbIX gO/MKHA BKAOYaTb Tabauubl rels , ways n nodes (Co3aaHHble B -Slim pexxume
osm2pgsql ) ona obecnevyeHns BO3MOXHOCT 0OHOBAEHUI
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B cnenytoliem npuMepe BbiBOAA MCMNOJIb30BaCA -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, Kak
onucaHo B pasgene CTpykTypa ba3bl gaHHbIX Pgsql .

bonee noapobHyo MHGOPMALMIO MOXKHO HaNTK B Mogenn aaHHbIX OpenStreetMap Ha cante Mapbox.

Ans nonyyYyeHnsa onosHUTENbHON MHGOPMaLUKM 03HAaKOMbTECH C MOJIb30BaTEIbCKUMU UHAEKCAMU .

HacTtpouTtb peHpep

lanee HaM HY>XXHO NofKMo4YUTL renderd n mod_tile k Beb-cepsepy Apache, 4Tobbl OH 6bis1 rOTOB
NPUHUMATb 3anpocCkl Ha Talbl.

MonyynTte KaTanor nnarnHos Mapnik:

mapnik-config --input-plugins

310 posxkeH bbiTb /usr/local/lib/mapnik/input , unw /usr/lib/mapnik/3.0/input , nnn gpyrow.
OTpenakTupymnTe ann KoHpurypauum renderd ¢ NOMOLLLIO NPeANo4YNTaEMOro BaMn pefakTopa:
sudo vi /usr/local/etc/renderd.conf

MpumeyaHue: Npu ycTaHoBke mod_tile n3 naketa nyTb 6yneT /etc/renderd.conf .

sudo vi /etc/renderd.conf

B [mapnik] pa3pnene nsmeHnTe 3HadeHme napameTpa plugins_dir Tak, 4T06bl OHO COOTBETCTBOBAJIO
3Ha4YeHuno, BO3BpawaeMomMy yHkumen mapnik-config -input-plugins:

Mpumep (npu yctaHoBke Mapnik 3.0 u3 nakeTa):
plugins dir=/usr/lib/mapnik/3.0/input/
C Mapnik 2.2 n3 nakeTa:

plugins dir=/usr/lib/mapnik/2.2/input/
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C Mapnik 3.0 U3 UICTOYHUKOB:
plugins dir=/usr/local/lib/mapnik/input/
B [mapnik] pa3pnene TakXxe U3MeHUTE 3Ha4YeHne creaywmx napaMeTpos:

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

B [default] pa3nene nsmeHuTte 3HavyeHne XML n HOST Ha cnegytollee.

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

Obpatute BHUMaHue, 4To URI gosmkeH b6bITh yCTaHOBJIeH Ha /osm_tiles/.
Takxe 3aMeHunTe BCe ;** Ha ;xXx=** (HanpumMep, Ha Vi :1,$5/7;\¥\* /;xxx=** /q).

B npvBegeHHOM BbiLLe NpyMepe Mbl NpeanosiaraeM, 4To Ball AOMALUHWI KaTanor —
/home/tileserver . I3meHnTe ero Ha Bal PakTUYECKMIA LOMALLUHUIA KaTanor.

Mpumep danna:

[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 Hannyune KaTtanora /var/run/renderd, B NpOTUBHOM CJly4ae CO3[alTe ero € NoMoLLbio
sudo mkdir /var/run/renderd/renderd.sock.

MpoBepbTe 370, 4TOOLI YbeanTbLCS:

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

B cnyyae ownbkm NpoBepbTE MMS MOJb30BATENS U MOBTOPUTE MOMbLITKY
/usr/local/etc/renderd.conf.

YcTaHOBMTE CKPUNT UHMLManusauuy renderd , CKONMPOBaB NpUMep CKPUMTa MHULMANN3aLmm,
BKJIIOYEHHbIN B €ro naker.

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

MpuMeyaHue: npu ycTaHoBke mod_tile n3 nakeTa yka3aHHas Bbllle KOMaH4a He HYy)XHa.

MNpenocTaBbTe pa3peLlleHne Ha BbiMoJIHEHNE.
sudo chmod a+x /etc/init.d/renderd

MpumMevaHue: npu yctaHoske mod_tile U3 NakeTa yKa3aHHas Bbllle KOMaHAa He HYXHa.

OTpenakTupynTe hann cueHapua nHULManm3aunm
sudo vi /etc/init.d/renderd
N3meHnTE Cnepyoume nepeMeHHsble:

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

BaxxHoe npuMeyvaHue: npu yctaHoBke 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 noJsib3oBaTesis.

CoxpaHuTte hann.

Co3panTe cnegyowmmn ann n yCTaHOBMTE €ro BAagenbLem (Bawero hakTM4ecKoro nosib3oBaTens).

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

MpumMeyaHue: npu yctaHoBKe mod_tile n3 NakeTa yKa3aHHble BbllIe KOMaHAbl HE HY>XXHbI.
CHOBa M3MeHMUTE ero Ha CBoe (haKTNYeCcKoe NMs Nosib3oBaTens.

3aTeMm 3anycTtute cnyxby renderd.

sudo systemctl daemon-reload
sudo systemctl start renderd
sudo systemctl enable renderd
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Mpwn ncnonb3osaHun WSL renderd HeobxoanmMo 3anyCTUTb C MOMOLLLIO ClelyioLen KOMaHabl:
sudo service renderd start
Cnenytowmin BbIBOA, ABNSAETCS 0ObIYHbIM:

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

Ecnu systemctl He ycTaHoBsieH (Hanpumep, Ubuntu 14.4), ncnonb3ynTe cneayowme KoMaHabl:
sudo update-rc.d renderd defaults

sudo service renderd start

HacTtpoutb Apache

Co3panTe hann 3arpyskum Moayns.

sudo vi /etc/apache2/mods-available/mod tile.load

BcTaBbTe cnepyioLLyto CTPOKY B hali.

LoadModule tile module /usr/lib/apache2/modules/mod tile.so
CoxpaHuTte ero. Co3ganTe CUMBOJINYECKYIO CCbINKY

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

3aTeM oTpedakTupynTe (ain BUPTYasbHOr0 X0CTa N0 YMOSYaHUIO.

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 CTPOKU HMXXe NponuwinMTe cnegyrolmne 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
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ModTileMissingRequestTimeout 60
MpumeyaHue: npu yctaHoBke mod_tile n3 naketa yctaHosute LoadTileConfigFile /etc/renderd.conf.
LoadTileConfigFile /etc/renderd.conf

CoxpaHuTe 1 3aKpounTe han.
Mpumep:

<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>

Mepe3anycTtuTe Apache.

sudo systemctl restart apache2

Ecnn systemctl He ycTaHoBneH (Hanpumep, Ubuntu 14.4):

sudo service apache2 restart

C nomowbto WSL nepesanycTtute cnyxby Apache ¢ noMoLLb0 CeayoLWmnx KoMaHa:
sudo service apache2 stop; sudo service apache2 start

<code>

MpoBepbTe NOKasbHbLIA AOCTYN K NANTKaM:

<code>

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

Y BaC 0OJHKHO nony4nTbcs Remote file exists., ecnu BCe HaCTPOEHO NPaBUJIbHO.

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

raoe BaM HeobxoauMo U3MEHUTb your-server-ip Ha pakTu4yeckunin IP-agpec yCTaHOBAEHHOI O
KapTorpadun4eckoro cepaepa.

YT106bl pacwmpnTb ero, ykasas nybanyHbin IP-agpec Ballero cepsepa, NPOBepPbTE, HANpUMep, 3Ty
KOMaHAy (BCTaBbTe ee BbIBOA B Bpay3ep):

echo "http:// wget http://ipinfo.io/ip -q0 - /osm tiles/0/0/0.png"

worldwide open-source software - https://wwoss.ru/



Last update:
2024/08/03  software:linux_server:tile_map_server https://wwoss.ru/doku.php?id=software:linux_server:tile_map_server&rev=1722713014
22:23

Bbl O/KHBI YBUAETH (hparMeHT KapTbl MUpa.
Mo3apasnsem! Bbl TONbKO Y4TO yCNELIHO CO34anun CBOW COBCTBEHHbIN cepBep NanTok OSM.

Bbl MoXeTe nepenTtn B OpenlLayers , 4Tobbl 0TOOPA3NThL CKOMb3SLLYIO KapTY.

MpepBapuTeNbHbIA PEHAEPUHT TaWIOB

MpenBapuTenbHas BU3yaansaumns naMTok 0bbl4HO He HYXXHa (MK HeXxenaTesnbHa); ee 0CHOBHOE
npuMeHeHne — obecneynTb 0haliH-NPOCMOTP BMECTO BMU3Yyaan3aLmn NANTOK Ha NeTy. B
3aBUCMMOCTY OT pa3Mepa b/l npouenypa MOXET 3aHATb 04EHb MHOMO BPEMEHW U COOTBETCTBYHOLMNX
LOVUCKOBbIX AaHHbIX.

0na npenBapuTenbHON BU3yanu3auuy NIMTOK UCNONb3ynTe KoMaHay render list . NMpensapuTesbHO
BM3yann3npoBaHHble NANTKM ByayT KawmposaHsl B /var/lib/mod_tile kaTanore.

Y1066l 0TOOPa3MTL BCE MapamMeTpbl KOMaHAHON CTPOKKM render list :
render list --help

MprMep NCnonb30BaHUS:

render list -a

B 3aBMCMMOCTM OT pa3mepa 6a3bl AaHHbIX BbINOJIHEHME 3TOM KOMaHbl MOXXET 3aHATb 04€Hb MHOIO
BPEMEHMN.

Cnepytowas KOMaHAa NpefBapuTenbHO BU3Yanu3snpyeT BCE MNINTKK OT YPOBHA MacwuTabruposaHus 0
[10 YpoBHA MacwTabuposaHusa 10, ncnonb3ysa 1 NOToK:

render list -n 1 -z 0 -Z 10 -a
CkpunT KoMaHAHoM cTpoku Perl ¢ umeHem render list_geo.pl, pa3paboTaHHbii alx77, no3sonseT
aBTOMaTUYeCKUN NpeaBapuTeNbHO BU3yaan3npoBaTh NINTKK B onpeaesieHHon obnacTtu ¢

NCnosb3oBaHMeEM reorpaduyeckux koopanHat. CootseTcTByOWMIA hann README Github onucbiBaeT
NCNOJIb30BaHME N NPUMEPSI.

YT106bI YCTAHOBUTDL €rO0:

cd ~/src

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

MprMep KOMaHAbl ANs reHepauuun nanTok z11 ans BennkobputaHuu:

./render list geo.pl -n 1 -z 11 -Z 11 -x -9.5 -X 2.72 -y 49.39 -Y 61.26

Ons render_list n render list_geo.pl onuna -m no3BonseT BbIbMpaTh onpefeneHHbIe Npoguan,
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OTHOCSILLMECS K MMEHOBaHHbIM pa3genam B renderd.conf . Ecnn 3Ta onumsa He MCNonb3yeTcs,
BblbnpaeTca [default] pasgen renderd.conf .

YcTpaHeHue Henonapok Apache, mod tile u renderd

[N MOHWTOPWHIa cepBepa NANTOK, MOKa3bIBAOLWEr0 MHUIO KaXKAbIA pa3 Npy 3anpoce NianTKu u
OLHY JINHWIO KaXKAbli pa3 Noc/ie 3aBepLleHns COOTBETCTBYIOLWEro PeHLEepUHra:

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

YT106bl 04NCTUTBL KW BCEX NANTOK 0sm, yaanuTe /var/lib/mod_tile/default (ncnonb3synte rm -rf, ecain
OCMEeNnTEeChb) 1 nepesanycTuTe AEMOH renderd:

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

He 3abyabTe TakXXe 04MCTUTb K3 Bpay3sepa.

Ecnu systemctl He ycTaHoBneH (Hanpumep, Ubuntu 14.4):
sudo service renderd restart

Moka3aTb 3arpyxeHHble Mmooy Apache:

apache2ctl -M

Bbl nomxHbI HanTutile_module (shared)

Moka3aTb KOHUrypaumo Apache:
apache2ctl -S
B )XypHane [o/HKHbI NOABUTLCA Cnegytolne coobuieHns:

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 XXYpPHaJ:
tail -f /var/log/apache2/error.log

BonblwMHCTBO NpobsieM ¢ KOHUrypaLren MOXXHO 0BHapyXUTb, NPOAHANN3MPOBAB XYPHaN OTNaLKM
renderd ; HaM HY>XHO OCTaHOBUTb AEMOH U1 3anycTuTb renderd B )OHOBOM pexume:

sudo systemctl stop renderd

Ecnm systemctl He ycTaHoBneH (Hanpumep, Ubuntu 14.4):
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sudo service renderd stop
3aTeM ynpasasnTe BblBOAOM renderd :

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

NrHopupynTe naTh ownboK, CBA3aHHbIX CO //iniparser: syntax error in
/usr/local/etc/renderd.conf// c cbiikaMu Ha 3aKOMMEHTMPOBaHHbIE MEPEMEHHbIE
(HanpuMep, HaYyMHalLWwmecs ¢ ;).

Haxmute **Control-C**, yT06bl 3aBEPLLINTL NporpamMmy. MNocne ncnpasneHns ownbkn oeMoH
MO>XHO Mepe3anyCTUTb C NOMOLLbIO:

<code>

sudo systemctl start renderd

Ecnn systemctl He ycTaHoBneH (Hanpumep, Ubuntu 14.4):
sudo service renderd start MposepuTb Hann4ne /var/run/renderd.
ls -1d /var/run/renderd

MpoBepbTe, YTO pa3pelleHne Ha AoCTyn ecTb -rw-r-r- 1 tileserver tileserver. Bbl MOXeTe BpeEMEHHO
coenatb

sudo chmod 777 /var/run/renderd

MpoBepbTe Hanu4yne anna style.xml :

ls -1 /home/tileserver/src/openstreetmap-carto/style.xml
Ecnv OH OTCYyTCTBYET, CMOTPUTE BhbILLE, KAaK ero co34aTh.

MpoBepuTb Hanu4ue /var/run/renderd/renderd.sock:

Is -Id /var/run/renderd/renderd.sock Y6eauTtecb, 4TO pa3pelleHmns Ha AOCTYN eCTb SFIWXrWXrwx 1
tileserver tileserver.

B cny4yae HenpaBwbHOrO BfagesnbLa:

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

Ecnm kaTanor oTcyTCTBYeT:
sudo mkdir /var/run/renderd

sudo chown 'tileserver' /var/run/renderd
sudo service renderd restart
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B cnyyae, ecnm renderd 3aBepluaeTcs ¢ owmnbkon cermeHTauum (Hanpumep, Loading
parameterization function forand then Segmentation fault), 570 MoxeT 6bITb CBfi3aHO C
HEeCOOTBETCTBMEM KOH(UIypauum mexay naaruHamm Mapnik n koHdurypaumen renderd; nposepbTe
napameTp plugins_dir B /usr/local/etc/renderd.conf .

Ownbka pa3pewieHmns PostGIS o3HavaeT, 4To Tabamubl B He 6bIM NpeaoCcTaBAeHbl MOAb30BaTENIO
tileserver:

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

YT06bl NCNPaBUTbL OWINOKY pa3peLleHnst, BbIMONHUTE:
sudo ./install-postgis-osm-user.sh gis tileserver

Owwubka, cBsi3aHHadA c oTcyTcTBMEM tagscTonbua B XXypHanax renderd , 03Ha4vaeT, 4To 0sm2pgsql He
6bin 3anyuweH ¢ aTon -hstore onumen.

Ecnv Bce B KOHGMIypaLMmM BbIFIAAUT HOPMAJIbHO, HO KapTa No-npeXHeMy He oTobpaxkaeTcs 6e3
KaKoro-nmbo KoHKpeTHoro cooblieHuns oT renderd , monpobyiiTe BbINOAHUTL Nepe3anyck CUCTEMBI:

sudo shutdown -r now

Ecnn npobnema coxpaHseTcs, BO3MOXXHO, npobnema ¢ nonb3osatenem UNIX. MonpobynTte oTnaaky
CHOBA, YCTAHOBMB 3TW NEPEMEHHbIE:

export PGHOST=localhost

export PGPORT=5432

export PGUSER=postgres

export PGPASSWORD=postgres 007%

B ucknioumMTeNnbHOM Cinyvae cnefytolme KoOMaHabl N03BOASIOT NOSHOCTLIO yaanuTe Apache, mod tile
1 renderd 1 NnepeycTaHoBUTL 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

dopmMmaT MMeH TanuNoB cepBepa TansoB OpenStreetMap

HanmeHoBaHue (annos n hopmaTt nsobparkeHnin, ucnonbsyemsle mod tile, onucaxsl B Slippy map
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tilenames . NMoxoxun opmaTt TakxKe ucnosbzyetca Google Maps n MHOrumMun gpyrumu
MOCTaBLLMKaMUN KapT.

TMS n WMS — 3T0 apyrve npoToKOobl ANna 06CNyXnBaHMs KapT B BUAe parMeHTOoB, ynpasasemble
pa3nyHbIMK 63K3IHAAMMN PEeHAepUHra.

Pa3sBepTbiBaHue cobcTBeHHOM KapThbl Slippy Map

B TepmuHonorum OpenStreetMap Mo3anyHas Beb-kapTa TakXXe U3BECTHA Kak CKOJb3sllas KapTa.

OpenStreetMap He npeaocTaBnseT «oduumanbHyo» bubnnoTteky JavaScript, koTopyto Bbl 0653aHbl
1Cnosb30BaTb. BMECTO 3TOro Bbl MOXXETe UCMO0b30BaThb Ntobyto 6ubnnoTteky, koTopas
COOTBETCTBYET BalnM noTpebHocTaM. [IBe camble nonynsipHble — OpenLayers u Leaflet. Obe ¢
OTKPbITbIM UCXOAHbIM KOLOM.

CtpaHuua Pa3BepTbiBaHMe cobCcTBEHHOM KapThl Slippy Map nanlocTpupyeT, Kak BCTPOUTb paHee
YyCTaHOBJIEHHbIN CepBep KapT B Beb-caT. YNOMUHAETCA psifi BO3MOXHbIX BMbAnoTek KapT, BKoYas
HekoTopble peneBaHTHble ( Leaflet , OpenLayers , Google Maps APIGoogle Maps API ), a Takxe
MHO>XECTBO a/lbTEepPHaTUB.

OpenlLayers

YT06bl 0TOBPa3nNTb CKONL3ALLYIO KapTy C NoMollblo Openlayers, co3gante ann ¢ umeHem ol.html B
KaTanore /var/www/htmi.

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

BctaBbTe cnepyowmin HTML-kog B dhain.

Bbl MOXKeTe HacTpouUTb AOAr0TY, LWAPOTY M YPOBEHb MacwTabupoBaHns B COOTBETCTBUM C BaLLUMU
notpebHocTsamu. MposepbTe var zoom = 2, center = [0, 0];.

ObpaTunTe BHUMaHKe, 4TO Mbl UCnosb3yeMm 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>

htmt,

body,
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#map {
height: 100%;
margin: O;
padding: 0;

}

.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;

left: auto;
right: 0;
top: 50px;

}

.0l-custom-mouse-positionXY {

top: auto;

bottom: 4em;
font-family: "Arial";
font-size: 12px;

text-shadow: 0 0 0.5em #FFE, 0 0 0.5em #FFE,

}

.0l-custom-mouse-positionHDMS {

top: auto;

bottom: 5em;
font-family: "Arial";
font-size: 12px;

text-shadow: 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 0 0.5em #FFE, 0 0 0.5em #FFE,

}

#ZoomElement {
position: absolute;
top: auto;

O 0 0.5em #FFE;

O 0 0.5em #FFE;

0O 0 0.5em #FFE;
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left: 10px;
bottom: 2.5em;
text-decoration: none;
font-family: "Arial";
font-size: 10pt;
text-shadow: 0 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;
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({
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crossOrigin: null,
url: 'osm tiles/{z}/{x}/{y}.png’
1)
});

// 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’
})
1)

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])
I
}
}

// Set up the default view

var myTileView = new ol.View({
center: ol.proj.transform(center, 'EPSG:4326', 'EPSG:3857'),
zoom: zoom

1}

// 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({
className: 'ol-fullscreen ol-custom-fullscreen'
1),
new ol.control.OverviewMap({
className: 'ol-overviewmap ol-custom-overviewmap'
1),
new ol.control.MousePosition({
className: 'ol-mouse-position ol-custom-mouse-position3857"',
coordinateFormat: ol.coordinate.createStringXY(4),
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projection: 'EPSG:3857',
undefinedHTML: '&nbsp;'
}),
new ol.control.MousePosition({
coordinateFormat: function(coord) {
return ol.coordinate.toStringHDMS (coord);
I
projection: 'EPSG:4326',
className: 'ol-mouse-position ol-custom-mouse-positionHDMS',
target: document.getElementById('mouse-position'),
undefinedHTML: '&nbsp;’
}),
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
%
map.on("moveend", function() {
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;

})s
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();

1)

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

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

CoxpaHuTe 1 3aKponTe hain. Tenepb Bbl MOXKETE MPOCMOTPETH CBOK CKOMb3SLLYIO KapTy, BBEAS
cnepyowmin URL B Bpaysepe.

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

YT106bl pacwmpuTb ero, ykasas nybanyHbin IP-agpec Bawero cepeepa, NPOBepPbTE, HAaNpuMep, 3Ty
KOMaHAy (BCTaBbTe ee BbIBOA B Bpay3ep):

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

JinctoBKa

Leaflet — 310 6BubnnoTeka JavaScript gna BcTpamBaHus kapT. OHa NpoLLEe N MEHbLLE, YEM
OpenlLayers.

CaMbIin npocToNn Nnpumep oTobpakeHns Ballen CKOMb3sLLen KapTbl C noMollblo Leaflet — co3paHne
(hanna c nmeHem If.html B kaTanore /var/www/html .

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

BcTasbTe cnepytowmn HTML-kof B hann. 3aMeHnTe your-server-ip Ha Baw IP-agpec n HacTponTe
LONroTy, LWMPOTY M YPOBEHb MacluTabupoBaHMa B COOTBETCTBUN C BaLLUMKU NOTPEOHOCTAMM.

<!DOCTYPE html>
<html>
<head>
<title>0OpenStreetMap with Leaflet</title>
<link rel="stylesheet"
href="http://cdn.leafletjs.com/leaflet-0.6.4/1leaflet.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>
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<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 3akpoiTe thain. Tenepb Bbl MOXXETE MPOCMOTPETH CBOK CKOJb3SILLYIO0 KapTy, BBEAS
cnepytowmin URL B Bpaysepe.

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

BbiCTpbI cnocob NpoTecTMPOBaTh CKOJb3ALLYI0 KAapTy — BOCMO0/1b30BaTbCA OHJIANH-NAOWAAKON 4114
N3y4YeHns NCXOOHOro Koaa, Hanpumep, 3TuM WwabnoHom JSFiddle.

B cnepytouiem npumepe Leaflet ncnonblyetcsa ona otobpaxeHusa gaHHbIx OpenStreetMap.

MANTKM N0 YMOSTHaAHUIO MOXXHO 3aMEHUTb Ha MJINTKW Ballero cepeepa, U3MeHuB
https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png

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

YT0ob6bl OTPenakTMpoBaTh 0bpa3el, HaxxmnTe Edit B JSFiddle . 3aTem Ha naHenun Javascript nameHuTe
CTPOKY BHYTPW KaBbl4eK, KaK ONUCcaHo Bbiwe. HaxxmuTe Run .

AononHeHusa u panbl

e YcTaHoOBKa cepBepa Tansios OpenStreetMap 8 Ubuntu

Co3pnaHue TanioBoro cepsepa BpyyHyto (Ubuntu 24.04)

Co3naHue TannoBoro cepsepa BpyyHyto (Ubuntu 20.04)

PostgreSQL

e NlogHMaeM cobcTBeHHbIN peno3nTopuin naketos ana Ubuntu (Debian)

Kak yCcTaHOBUTb BCE AOCTYMHble 06HOBEHMA AN Bbinycka Ubuntu nepen obHoBNeHMEM
mod_tile

yﬂOMHHyTbIe KOMaHAbl:

e sudo apt update — 0bHOBASET CNNCOK MNAaKeTOB NOCAeAHEN MHOPMALMEN N3 HACTPOEHHbIX
peno3nTopues.

e sudo apt update — ycTaHaBAMBaeT AOCTYNHble 0OHOBNEHUS NS BalLEN TEKYLEN BEPCUM
Ubuntu.
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e sudo apt dist-upgrade — BbinosHAET 6onee TwaTenbHoe obHOBNEHNE, KOTOPOE bonee
TwaTtenbHo obpabaTbiBaeT 3aBUCMMOCTM MaKeTOB.

e sudo apt autoremove — ynanseT M3 CUCTEMbl HEUCMONb3YeMble UK YCTapeBLUME MaKeThl.

e sudo restart — nepesarpy>xaeT cuctemy, 41obbl BCe M3MEHEHMA BCTYNUAN B CUIly.

e sudo apt install update-manager-core — ycTaHaB/MBaeT OCHOBHOW NakeT MeHexepa
0BHOBNEHNIA, €CIN OH €eLLe He YCTaHOBJEH.

e sudo do-release-upgrade — 3anyckaeT npouecc 0bHoBneHUA Bbinycka Ubuntu.

1)

Bonee noapobHyt0 MHOPMALIMIO MOXXHO HaTV B ONMMCaHMK MpoLecca Ha cainTe mod _tile
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