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GeoServer

e Server GIS FOSS

 Capabilitati pentru servicii OGC (WMS, WFS, WPS, +)

« Surse de date:
— sisteme de baze de date relationale spatializabile
— fisiere ESRI Shapefile
— fisiere rastru cu informatie spatiala atasata
— servicii OGC existente (WFS, WMS)
— procese Java personalizate
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GeoServer — instanta unica - - - - - - -

« Aplicatie gazduita intr-un server web, in interiorul unei masini virtuale
Java

» Optimizari posibile la nivel de ((
— Date )

— Parametri servicii GeoServer
— Librarii generare rastru e __./
— Resurse alocate masinii virtuale

Java

e Detalii:
http://geo-spatial.org/file download/29387
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Configuratie cluster - - - - - - - -

Instante multiple ale unei aplicatii, ce ofera un set unic de servicii
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Configuratie cluster - - - - - - - - - - -

Avantaje:

— Cresterea performantelor prin punerea in comun a unor resurse de calcul
eterogene

— Disponibilitate si scalabilitate
— Depasirea unor limitari tehnice cu privire la dimensionare a resurselor
— Potentiale reduceri de costuri

— Simplitate pentru utilizatorul final
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Configurare cluster nGINX

GeoServer in configuratie cluster vs

TeamneT single machine




Z
a

=

X

e« Server web FOSS

* Optimizat pentru:
— Tnalta concurenta in servirea clientilor
— consum redus de resurse de calcul

« Disponibil pentru:
— diverse distributii Linux
— MS Windows (subset capabilitati)

* Folosit adesea ca aplicatie software pentru echilibrarea incarcarii
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Configurare Nginx

worker processes  1;

b

2 [Hewents {

4 worker connections 1024;

3 il

&

T Hhtep {

B include mime . types;

9 default type applicationfoctet-stream;

0]

11 keepalive timeout 6&5;

12

13 =l upstream geocserver—-cluster {

14 server 10.0.0.1:8083 weight=3 max fails=1 fail timeout=&0s;
15 server 10.0.0.2:8080 weight=1 max fails=1 fail timeout=&0s;
16 server 10.0.0.3:2020 weight=3 max fails=1 fail timeocut=&0s;
17 - }

13 H Zerver f
20 listen 80487 ;
21 listen server-gis:8087;
22 server name server-gis alias server-gis.intranet.domeniu.ro;
23
24  [H location f {
25 proxy_pass http://geoserver-cluster/:
26 proxy_set header Host $http_hnst;
27T proxy set header X-Real-IP $remote addr;
28 proxy_set header X-Forwarded-For $pruxy_add_x_furwarded_fur:
23

30 = }

31 L }

e

SE }

52 =
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Configurare Nginx

worker proceszses 1)

2
2 [Hewents {
4 worker conmections 1024;
s -}
&
7 [HEhtop {
8 include mime.Ltypes;
g default type applicationfoctet-stream;
10
upstream geoserver—-cluster f{
server 10.0.0.1:8083 weight=3 max fails=]1 fail timeout=&0=:;
server 10.0.0.2:8080 weight=1 max fails=1 fail timecut=&03;
server 10.0.0.3:2020 weight=3 max fails=]1 fail timeout=&0=3;
}
g E] server f{
0 listen 8087 ;
listen gerver-gi=s:8087;
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server name sServer-gis alias server—-gis.intranet.domeniun.ro;

location f {

proxy_pass http://geoserver-cluster/:

proxy set header Host $http_hnst;

proxy set header X-Real-IP $remote addr;
proxy_ set header X-Forwarded-For $praxy_add_x_furwarded_far:
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Configurare Nginx

worker proceszses 1)

-

2 [Hewents {

g worker conmections 1024;

3 il

&

7 [HEhtop {

8 include mime.Ltypes;

g default type applicationfoctet-stream;

0

11 keepalive timeout &5;

12

13 = upstream geoserver-cluster {

14 server 10.0.0.1:8083 weight=3 max fails=1 fail timeout=60s;
15 server 10.0.0.2:8080 weight=1 max fails=1 fail timeout=60s;
16 server 10.0.0.3:2020 weight=3 max fails=1 fail timeocut=60s;
17 - 1

= zerver {
20 listen 8087;
21 listen gerver-gi=s:8087;
22 server name sServer-gis alias server-gis.intranet.domeniu.ro;
e |

location f {

proxy pass http://qgeoserver-cluster/:

proxy set header Host $http_hnst:
proxy set header X-Real-1P $remﬂte_addr;
proxy set header X-Forwarded-For $prn3y_add_x_fnrwarded_fnr:

(¥
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- Configurare GeoServer - - - -

About & Status

L?l, Server Status

=| GeoServer Logs

83| Contact Information
@ About GeoServer
-,9} Process status

GeoServer

Global Settings

Settings that apply to the entire server.

[] Verbose Messages

[] verbose Exception Reporting

Data

Layer Preview
=) Workspaces

Enable Global Services

Handle data and configuration problems in capabilities documents by...

|4 Stores

@_ Layers Choose One
_ Layer Groups

D styles Number of Decimals

Services & @
& csw Character Set

& wes

k UTF-8 v

& wrs

([ wms

(B4 wes

Settings
G

E Coverage Access

Proxy Base URL
‘Mer\;ziintmnet.domeniu.ro:BUB?fgeoserverI |

Logging P

DEFAULT_LOGGING.properties
GEOSERVER_DEVELOPER_LOGGING.praperties
GEOTOOLS_DEVELOPER_LOGGING.properties

Tile Caching

B Tie Layers

@ Caching Defaults
B Gridsets

= Disk Quota

|4 BlobStares

PRODUCTION_LOGGIMG.properties
QUIET_LOGGING.properties
TEST_LOGGING.properties
VERBOSE_LOGGING.properties

Log to StdOut

Integrating FOSS4G into an enterprise
TeamnerT system for labour management
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- Autentificare consistenta- - -

upstream geoserver-cluster {
ip hash;
gerver 10.0.0.1:8083 weight=3 max fails=1 fail timeout=60s;
server 10.0.0.2:3080 weight=1 max fails=]1 fail timeout=60s;
server 10.0.0.3:2020 welight=3 max fails=1 fail timeout=&0=z:

GeoServer in configuratie cluster vs
TeamnerT single machine
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Sincronizare instante in cluster
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Sincronizare instante in cluster - - - - - -

Sincronizare pasiva

— Director comun de date si configuratii GeoServer

— Sincronizarea la repornirea instantei

Sincronizare activa
— Informarea tuturor instantelor cu privire la modificarile asupra unei instante

— Aplicarea modificarilor fara repornirea aplicatiei

GeoServer in configuratie cluster vs
TeacamnerT single machine
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Sincronizare pasiva - - © ¢ - * ° °

« Director comun de date si configuratii GeoServer
— director partajat pe una dintre masini
— director pe serviciu de stocare dedicat pentru retea

« Avantaje
— Definirea unica a surselor de date
— Configurarea unica a serviciilor (\WMS, WTMS, WFS)
— Partajarea de stiluri
— Partajarea de resurse statice (Shapefile, vector)

« Dezavantaje
— Orice modificare a configuratiei impune repornirea fiecarei instante

GeoServer in configuratie cluster vs
TeacamnerT single machine
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Sincronizare pasiva - configurare

» geoserver/WEB-INF/web.xml

1 = ?xml version="1.0" encoding="UTF-8"7%>
2 %{ IDOCTYPE web-app  PUBLIC "-//5un Microsystems, Inc.,//DTD Web Application 2.3//EN"
3 "http://dava.sun.com/dtd/web-app 2 3.dcd">
4  [Ceweb-app>
= <display-name>GeoServer<,/display-name>
&
T & <CcontexXt-params
8 <param-name>serviceStrategy</param-name>
£ <param-value>PARTIAL-BUFFER2<,/param-value>
10 - <,/ context-paramr
11
iz [ <CcontexXt-params
13 <paran-namn=>GEOSERVER DATA DIR< /param-name>
14 <param-valuex\3WSEV-GIS\data\«<,/param-value>
15 = «<,/context-paramr
16
17 H <Ccontext—-params
18 <param-name>GEOSERVER LOG LOCATION< JSparam-name>
18 <param-value>logs \geoserver_dani eln mbhl2. log< Sparam-value>
20 - <,/ context-paramy
21
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Sincronizare pasiva - configurare

» geoserver/WEB-INF/web.xml

1 = ?xml version="1.0" encoding="UTF-8"7%>
2 %{ IDOCTYPE web-app  PUBLIC "-//5un Microsystems, Inc.,//DTD Web Application 2.3//EN"
3 "http://dava.sun.com/dtd/web-app 2 3.dcd">
4  [Ceweb-app>
= <display-name>GeoServer<,/display-name>
&
T & <CcontexXt-params
8 <param-name>serviceStrategy</param-name>
£ <param-value>PARTIAL-BUFFER2<,/param-value>
10 - <,/ context-paramr
11
iz [ <CcontexXt-params
13 <paran-namn=>GEOSERVER DATA DIR< /param-name>
14 <param-valuex\3WSEV-GIS\data\«<,/param-value>
15 = «<,/context-paramr
16
17 H <Ccontext—-params
18 <param-name>GEOSERVER LOG LOCATION< JSparam-name>
18 <param-value>logs \geoserver_dani eln mbhl2. log< Sparam-value>
20 - <,/ context-paramy
21
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Sincronizare pasiva - configurare

» geoserver/WEB-INF/web.xml

1 = ?xml version="1.0" encoding="UTF-8"7%>
2 %{ IDOCTYPE web-app  PUBLIC "-//5un Microsystems, Inc.,//DTD Web Application 2.3//EN"
3 "http://dava.sun.com/dtd/web-app 2 3.dcd">
4  [Ceweb-app>
= <display-name>GeoServer<,/display-name>
&
T & <CcontexXt-params
8 <param-name>serviceStrategy</param-name>
£ <param-value>PARTIAL-BUFFER2<,/param-value>
10 - <,/ context-paramr
11
iz [ <CcontexXt-params
13 <paran-namn=>GEOSERVER DATA DIR< /param-name>
14 <param-valuex\3WSEV-GIS\data\«<,/param-value>
15 = «<,/context-paramr
16
17 H <Ccontext—-params
18 <param-name>GEOSERVER LOG LOCATION< JSparam-name>
18 <param-value>logs \geoserver_dani eln mbhl2. log< Sparam-value>
20 - <,/ context-paramy
21
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Sincronizare activa - ¢ ¢ ¢ ¢ ¢ o o o o

Extensia de Geoserver pentru active clustering: @ GGOSO/UtiOnS

— http://geoserver.geo-
solutions.it/edu/en/clustering/geoserver/active/installation.html

« Transmiterea de mesaje cu privire la modificarile configuratiei GeoServer
» Modificarile aplicate dupa primirea notificarilor

« Agent de intermediere mesaje
— Independent
— Integrat in GeoServer

« Configuratii:

— Peer to peer
— Master — Slave

GeoServer in configuratie cluster vs
TeamnerT single machine 21
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- Sincronizare activa-P2P - - - ¢« - - < -

[ GeoServer
Master/Slave

GeoServer in configuratie cluster vs
TeamnerT single machine 22



- Sincronizare activa — Master-Slave

[ ] [ [ L ] [ ] @ [ @ L] [ @ [ ] @ L] ] [ ] [ ]
b slave instances
Tee-.._register al startup
resource X has been . X
inserted/updated/deleted insenfupdate/delete resource X

[ GeoServer
Master1

GeoServer in configuratie cluster vs
TeacamnerT single machine

23



Sincronizare activa — Configurare

 Instalare librarii extensie pe fiecare dintre instante

« Definire cale la fisiere de configurare ca variabila a masinii virtuale, pt
fiecare dintre instante

-DCLUSTER_CONFIG_DIR=\\SRV-GIS\data\cluster\instanta_1\

- Fisiere configurare sincronizare activa
— cluster.properties
— embedded-broker.properties

GeoServer in configuratie cluster vs
TeacamnerT single machine
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Sincronizare activa — Configurare Master

cluster.properties

F

#Thu Nov 19 00:45:45 EET 2015

toggleSlave=fal=e

topicHame=VirtualTopic.>

connection=disabled

brokerURL=tcph ://10.0.0.1\:60666

durable=fal=se

xbeanURL=. /broker.xml

toggleMaster=true

enbeddedEroker=enabled

11 CLUSTIER CONFIG DIR=\\\\SRV-GI5\\datal\\cluster\\instanta master 1\\
12 embeddedBrokerProperties=embedded-broker.properties
13 connection.retry=3

14 instanceName=bcZ2Tag42-£fT7f9-49a6l-9cle-ob8fen2fesSfl
15 readOCnly=disabled

16 group=geoserver—cluster

17 connection.maxwait=10000

-] T LN s D R

[ e

GeoServer in configuratie cluster vs
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- Sincronizare activa — Configurare Master

cluster.properties

£

#Thu Nowv 19 00:45:45 EET 2015
topicName=VirtualTopic.>
connection=disabled
brokerURL=tcp\://10.0.0.1\:60666
durable=fal=e

ambeddedBroker=enabled
CLUSTER_CONFIG_DIR=\\\\SRV-GIS\\datal\\cluster\\instanta_master_ 1\\
embeddedBrokerProperties=embedded-broker.properties
connection.retry=3

ig=tancaNama="h ag42-£f7£f9-4a6l-96le-6b8f662fes5f5
group=geoserver-clustcer
connection.maxwaict=10000

S W =) & b WA

= = = e e e b b
=] o n o Lo B
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Sincronizare activa — Configurare Master

embedded-broker.properties

#% broker settings

# set the base path of the temporary broker dir
14 # thizs iz also used a3 persistence base dir

15 activemg.base=./

17 #4 configuring the embedded broker

18 £ connects the server via native I/0 socket to the local network broadcast
u=sing an automatic assigned port

15 # maximummConnections and wireFormat.maxFrameSize are added to avoid ddos
attacks

20 activemdy.transportConnectors.server.uri=

top://0.0.0.0:60666 ¥ maximumConnections=1000awireFormat . maxFrameSize=104857600&

dm=.uselsvncSend=true&transport . daemon=true&trace=true

##%# the broker performs discovery using the following protocol:

# multicast on default network

activemg.transportConnectors. server.discoverylURI=multicast:/f/default

I % B % R L |
v Ll R3O

GeoServer in configuratie cluster vs
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- Sincronizare activa — Configurare Master - -

embedded-broker.properties

2 #% broker settings

13 # set the base path of the temporary broker dir
4 # this is also used as persistence base dir
activemg.base=./

17 ## configuring the embedded broker

18 # connects the server wvia native I/0 socket to the local network broadcast
using an automatic assigned port

19 # maximumConnections and wireFormat.maxFrameSize are added to avoid ddos

ECD booFmaximuml. onn ons=1000&W. oIma
ims.useAsyncSend=truesitransport.daemon=true&s&trace=tcrue
21 ##% the broker performs discovery using the following protocol:
22 £ multicast on default network

23 activemg.transportConnectors.server.discoveryURI=multicast://default

Y

GeoServer in configuratie cluster vs
TeamnerT guras 28

single machine



Sincronizare activa — Configurare Slave

cluster.properties

=

#Thu Nov 1% 00:46:57 EET 2015

toggleSlave=true

topicHame=VirtualTopic.>

connection=enabled

brokerURL=failover\:// (tcp\://10.0.0.1\:60666) ?ims.uselksyncSend\=true
durable=fals=se

HbeanURL=. /broker.xml

toggleMaster=fal=se

enmbeddedBroker=di=sabled

11 CLUSTER CONFIG DIR=\\\\SEV-GIS\\data\\cluster\\instanta slave 1\%
12 enbeddedErokerProperties=enbedded-broker.properties

13 connection.retry=3

14 readCnly=enabled

15 instanceName=hidZ2ffdS-e8eb-4f8c—-8c99-d15737bce962

leé group=geoserver-cluster

17 connection.maxwait=10000

-] o L b L R

[ T e
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- Sincronizare activa — Configurare Slave

cluster.properties

1 2
2 #Thu Nowv 19 00:46:57 EET 2015
:
.:* - -
=]
6
8
9
10
11 SRV-GIS\\datal\\cluster\\instanta slave 1\\
12 embeddedﬂrckerPropert1es—embedded-broker properties
13 connection.retry=3
14 readOnly=enabled
15 instanceName=b5d2ffdS5-e8eb-4f8c-8c99-d15737bcE962
16 group=geoserver-cluster
17 connection.maxwait=10000
Te(x m n e_l_ GeoServer Tn Configurg’gie cluster vs

single machine
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Sincronizare activa — Configurare

« Dezactivare interfata web pe instantele slave
— Pentru fiecare masina virtuala aferenta unei instante slave
« Se defineste variabila
-DGEOSERVER_CONSOLE_DISABLED=true
« Se sterg arhivele jar web-* jar din WEB-INF/lib

 Directionare consistenta a interfetei de administrare catre masina master

location fgeDsErverfj_spring_security_check
i
proxy pass http://[ip master]/geoserver/yj spring security check:
proxy set header Host $http_hnst:
proxy set header X-Real-IP Sremote addr;
proxy set header X-Forwarded-For $prnxy_add_x_fnrwarded_fur:

}

location fgeoserver/web {
proxy pass http://[ip master]/geoserver/web:
proxy set header Host $http_hnst:
proxy set header X-Real-IP Sremote addr;
proxy set header X-Forwarded-For $prnxy_add_x_fnrwarded_fur:

}

GeoServer in configuratie cluster vs
TeamnerT guras 31
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Sincronizare activa — Configurare

« Dezactivare interfata web pe instantele slave
— Pentru fiecare masina virtuala aferenta unei instante slave
« Se defineste variabila
-DGEOSERVER_CONSOLE_DISABLED=true
« Se sterg arhivele jar web-* jar din WEB-INF/lib

 Directionare consistenta a interfetei de administrare catre masina master

location fjfgeoserve rfj_spring_security_che ck

i
PBroxy pass qenserver,-"j_sprinq_securitv_check;
proxy set header Host Fhttp host;
proxy set header X-Real-IF fremote addr;
proxy set header X-Forwarded-For $prnx}g_add_x_fr:|marded_fnr,'

1
locationlfgeozerver/webll {

pProxy pass http: Jogeoserver/webh:
proxy set header Host Fhttp host;

proxy set header X-Real-IF fremote addr;

proxy set header X-Forwarded-For $prnx}g_add_x_fr:|marded_fnr,'

}

GeoServer in configuratie cluster vs
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Consideratii privind resursele partajate
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SGBD spatializabile

* nl =numarul maxim de instante GeoServer active simultan
 nCR = numarul maxim de conexiuni la resursa (baza de date) din SGBD
* nCS = numarul maxim de conexiuni acceptate de SGBD

* nlXnCR<nNCS

GeoServer

Edit Vector Data Source

Edit an existing vector data source

About & Status

LE\ Server Status

=| GeoServer Logs

23 Contact Information
© About GeoServer
4% Process status

PostGIS
PostGIS Database

Connection Parameters

Data dbtype *
Layer Preview postqgis
= wWorkspaces
4l stores Expose primary keys
M Layers -
# Layer Groups max connections
&b Styles 24

min Conl ons
Services

8
& csw S
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GeoWebCache

« Extensia de cluster cu sincronizare activa nu actualizeaza si schimbarile
instantei de GeoWebCache incluse in Geoserver

« Cache propriu pentru fiecare instanta (definit in web.xml)

<context-param>
<param-namne>GEOWEBCACHE CACHE DIR</param-namel>
<param-valuer\\instanta 1\geowebcache</param-valueX
</context-param>

« Date statice
— Cache generat o singura data si copiat pe fiecare instanta

GeoServer in configuratie cluster vs
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Controlul firelor de executie - - - -

Limitare numar fire executie simultane pe o singura instanta
— Apropiat de numarul maxim de conexiuni permise pe o instanta

Extensia de control al fluxurilor (de instalat pe fiecare insanta)
http://docs.geoserver.org/stable/en/user/extensions/controlflow/index.html

Exemplu controlflow.properties (in directorul de configuratii partajat)

timeout=60
ows.global=128
OWS .Wns . getmap=32

Ld k3 =2

GeoServer in configuratie cluster vs
TeacamnerT single machine
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Performante
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Mediutest - « ¢« ¢« « « « « « « « « &

Masina virtuala Java e SGBD
— Max 8GB — PostGRES 9.4 + PostGIS 2.2
— Configurata pt 100 conexiuni

 Instanta master  Instanta slave 1
— 16 cores X 3.3 GHz — 4 cores X 2.3 GHz
— 128 GB RAM — 16 GB RAM
— SSD RAID10 — HDD 5400 RPM
— Java 1.8 — Java 1.7

 Instanta slave 2
— 4 cores X 3.4 GHZ
— 32 GB RAM
— SSD
— Java 1.7

GeoServer in configuratie cluster vs
TeamnerT single machine
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SGBD PostGIS - - - - -

teritoriul tuturor localitatilor din Romania

5

Serviciu WMS cu stil implicit

4,5

N
1

Nr cereri servite / secunda
N
(@)]

Teamnert

16

32 64 128
Consumatori concurenti

GeoServer in configuratie cluster vs
single machine
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Tabela cu ~ 2.300.000 geometrii de tip punct, distribuite neuniform pe

W cluster
m master
m slave1

slave2
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SGBD PostGIS - - - - -

Tabela cu ~ 2.300.000 geometrii de tip punct, distribuite neuniform pe
teritoriul tuturor localitatilor din Romania
Serviciu WMS cu stil implicit

50,00%
45,00%
40,00%
35,00%

30,00%

erori

‘g‘ 25,00%
g 20,00%
15,00%
10,00%
5,00%

0,00% -

16

32 64 128
Consumatori concurenti
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mslave2
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Raster GeoTIFF - - - - -

100

80

60

40

Nr cereri servite / secunda

20 -

Teamnert

16

32 64 128
Consumatori concurenti

GeoServer in configuratie cluster vs
single machine

256

Mozaic Landsat pentru teritoriul Romaniei si zona inconjuratoare
Serviciu WMS

H cluster
m master
mslave1

mslave2
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Concluzii

» Se pot realiza clustere GeoServer exclusiv cu software FOSS pentru a
creste performantele si a asigura disponibilitatea

» Pentru sincronizarea instantelor este nevoie atat de partajarea datelor si
configuratiei, cat si de extensia active clustering

« Aplicatia de balansare a incarcarii trebuie configurata a.i. sa respecte
configuratia cluster aleasa (in cazul Master-Slave)

« Pentru obtinerea de rezultate superioare, trebuie avute in vedere aspecte
priving localizarea datelor si configurarea eventualelor SGBD folosite

GeoServer in configuratie cluster vs
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