Creating map projects in QGIS

Setting parameters of map projects for further publication in eLiteGIS
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1. Introduction

1.1.CoGlIS platform components
CoGlS platform consists of the following software components:

e CoGlIS Designer — a constructor for creation of interactive maps and fully functional web
map applications based on map services, geoprocessing and analyses tools;

e CoGIS SOE (SOE, an abbreviation for Server Object Extension) —a module providing support
for advanced methods to work with the map services layers and objects;

o CoGIS Portal — a geoportal consisting of catalog of published interactive maps and map
apps, tools for searching and navigation, and web pages with reference information which
structure and content are set in accordance with the users’ needs;

e CoGIS Mobile — mobile applications for work with interactive maps and map apps on iOS
and Android devices and mobile service for operation of these applications;

e eliteGIS —a GIS server for publishing data and tools as web services.

eliteGIS components

e Sever components provided for publishing of services and arranging web access to these
services via REST API;

e Web console elLiteGIS Server Manager with graphic interface for publishing GIS services
and setting GIS server.

eLiteGIS allows you to publish various types of services, including map services: dynamic and tile,
open only for viewing or also for editing; with vector and raster layers.

One source of data for publishing map services can be a map project in QGIS format, created by
means of desktop GIS software QGIS.

The given manual provides instructions on setting selected parameters of QGIS projects, allowing
you to get advantage of using the extended functionality on working with geodata by publishing
this data as services in eliteGIS.

The complete list of available manuals is provided in section Ownbka!l NCTOYHMK CCbINKKN HE
HaWAaeH..

This manual contains instructions on creating and setting of interactive maps and web map
applications in CoGIS Designer, and also setting of Maps catalog in CoGIS Portal.

Complete list of instructions on work with platform components is provided in section 1.2 below.

1.2.Additional information
The following manuals with information about CoGIS platform can be also helpful:

e Publishing GIS services in elLiteGlIS;
e Installing and setting eLiteGlIS;

e Installing and setting CoGlS;

e C(Creating map projects in QGIS;



e Creating map applications in CoGlS;
e Working in mobile applications CoGIS Mobile.



2. Settings of connection to database

2.1.Supported DBMS

eLiteGIS supports the work with map projects, the data sources of which can be MSSQL or
PostgreSQL/PostGIS databases.

2.2.Connection to database

To connect to database in QGIS, select DBMS as shown on Figure 1.
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Figure 1 — Connection to database

Now enter the connection parameters (Host, Port, Login, Password etc.), see Figure 2.



Q Create a New PostGIS Connection
WHbopMaLWMA O COSaMHEHMIA
MNarme postgres
Cnyxba
Host 192.168.0.1
Mopt 5432

Basza aaHHbIX |postgis|

SSL mode 3aMpETHTL v
AYTEHTUDMKALMA
KoHdurypawm Basic

MNonssoBaTens |postgres

Store

® Store
Warning: credentials stored as plain text in project file.

Password TIITITTY]

Convert to configuration

MNpoBepka coegMHEHKHA
[[] NoxassieaTs Tonsko cnou us cnywebieix Tabnu
[] He pacriosHasaTe THNb! noneit Ges orpaHsenil (GEOMETRY)
[ MiekaTs Tonbko & cxeme spublics
[] NokasaTs Talnuus Bes reomeTpum
[] Micnonb3oBaTh pacETHEIE METARAHHBIE TaBmALL
[] allow saving/loading QGIS projects in the database

OTMeHa Cnpaexa

Figure 2 — Entering connection parameters

2.3.Database manager

Working with the connected database in QGIS is recommended via Database manager, see
Figure 3.
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Figure 3 — Database manager in QGIS
2.3.1. Creating table

To create the table in the database, select the appropriate menu option in Database manager,
see Figure 4.
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Figure 4 — Creation of new table in database



2.3.2. General types of fields in the table

The list of general types of fields in the table is shown on Figure 5.
= Co3naTh TabavLy

Cxema |Testing W

HmMa |Pr0jecﬂ |

Name Type Mull Comment LobasuTs none
1 OBIECTID serial | 0ID knrouesoe none YOanMTE none
2 Mame varchar CTpoKoBBIA THN
3 String 50 varchar(3(0) CTpoKoBRIA TN C 334aHHBIM pazmMepom (30)
4 MNumber integer LlenoyncnernHeli Tan
5 X deouble precision BelyecTEEHHEBIA TN
6 Y double precision -ff-
7 CreateDate date Twun gara
8 CreateDateTime  timestamp Twn pata-epema
MoaHATE
9 GUID uuid GUID none
OnycTuTe
MepBuryHBIR Knkod | OBJECTID W

Figure 5 — General types of fields in the table
The checked Null box means that the empty value is allowed.
The Serial type is the integer type (int) with the autoincrement.

2.3.3. General types of geometry fields

The tables in the database support point, polyline and polygon types of geometry. To create the
required field type, select the appropriate option as shown on Figure 6.

Co3aaTh NONE FreoMETDHA POIMT W
POINT J/ToueyHBIA TN
Wma | INESTRING  //nMHEAHBIA TMA
POLYGOM _,"lll"ll'IDJ"IMFDHaJ"IbeIH TN
PasmepHocTe |2 =
SRID |0

[] Cozsnarte npecrpaHcTBEHHEIR MHAEKE

Cozpate 3aKpeITh

Figure 6 — Creating geometry field

2.3.4. Importing data from file or layer

To the database table it is possible to import data from the existing layer in QGIS project or from
the file with data, see Figure 7.
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Figure 7 — Importing data from layer or file to table

2.3.5. Adding table to map of the project

The table with spatial data can be added to the project map as shown on Figure 8.
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Figure 8 — Adding table to the project map

Now you need to select coordinate system for the added layer, see Figure 9.
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Monck |
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- Frms anen 5
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WG572 EPSG:4322
WG5 72BE EP5SG:4324
WG5S 84 EP5G:4326
WG572 IGMF:WG572G &7
£ >
WGS 84
OxBat
-180.00, -90.00, 180,00, 90.00
Proj4
+proj=longlat +datum=WG584 +no_defs

| QK || OTMeHa || Cnpaeka |

Figure 9 — Selecting coordinate system for the added layer



3. QGS project’s properties
3.1.General properties

One of the important properties of the QGS project is the path to the project’s file. It is required
to specify or to change this path, see Figure 10.

Ceoictea npoekra | Obwwme

w General Settings

by
; roject file :\kpeshkov'\eLiteGis\IHacTpoiika npoekTa B est_QGS.qgs
: Obuwme Project fil D:Ykpeshkov\eliteGis | H i QGIS Test_QGS

M
Figure 10 — General project’s properties

Now you need to set the saved paths to the data sources as shown on Figure 11.

Save paths OTHOCHTENbHGIE w
1]
] Avoid artifacts wi TTEnhIE ap tiles (degrades performance)

Figure 11 — Paths to data sources

3.2.Coordinate system

For the QGIS project you need to set the coordinate system, see Figure 12.

Q Ceolictea npoekta | Cctema koopawHat “
CHCTEMA KOOPANMHAT NPOEKTa
\‘..____ [] No projection (or unknown/non-Earth projection)
. Monck | ©L
a MetagarHeie o
CHCTEMDBI T
Cucrema Cucrema koopaunat ID neTounuka "~
R NADE3 EPSG:4269
R MNAD2T / Alaska Albers EPS5G:2964
Jefault Styles
A WGS 84/ UTM zone 44N EPSG:32644
— WS R4 FPS(:4376 v
B2 Vcrounnen ganHenx < >
g ‘CHCT MBI KOOPOMHAT [[] crpuite ycrapesume
B OTHOwWeHnA
CncTema KoopguHaTt ID ncTouHnKa C3
TMepemeHHsie R leozpaguqeckue cucmemsr KoopouH... »
< o ' >
{@ Makpoce!
. WGS 84 & e
E QGIS Cepaep OxBsaT r ’%}’ : i "
-180.00, -80.00, 180.00, 90.00 ! r.
Proj4 hd P — )

P Datum Transformations

OTHeHa MPUMEHKTE Cnpaeka

Figure 12 — Setting coordinate system for the project

No projection option is not supported. The coordinate system needs to be always set for the
project.

3.3.Default styles

For the project you need to set the default styles (Default Styles -> Managing styles), see Figure
13.
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Figure 13 — Default styles for the project

3.4.Relations

At the QGIS project level it is possible to set relations between layers and tables, that will be
supported by publishing services in eLiteGIS, and then by building the map in CoGIS. At that no
additional settings at the eLiteGIS or CoGIS levels will be required.

The relations between layers or tables should be set based on the values from the common

attribute field, see Figure 14 and Figure 15.

Q CeojicTea npoekTa | OTHOWEHWA Ex
- S =
cnoit G none (CBA3aHHbIA cnoil  CBA3aHHOE none o] WHTEHMBHOCTE
Bume StatelD Test_Polygon 1D Test_Polyg... Association
H MeTagaHHele
WCTEME KOOPAWHET
” Default Styles
WMcTouHnen gaHHbx
L= Otnowenus
MepemerHble
C@ Makpoce
lJ-'l.}J HoBasnTs oTHOWEHME ﬂ-‘,l Discover Relations YaanuTe oTHoWEHWE
E QGIS Cepeep
OTMeHa MpUMEHMTE CnpaBka

Figure 14 — Relations between project’s layers/tables
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Q@ JNobasuTe OTHOWEHKME H

Mma Relation1

Referenced layer (Parent) | . - Test_Point ™
Referenced field 123 StatelD v
Referendng layer (Child) |~ Test_Polygon ]
Referencing field abc 1D ]

D [CreHEpMpOBaTE GETOMaTHHECKHM]

Relationship strength Association ]

OTtmeHa

3.5.Variables

Figure 15 — Adding the new relation

At the QGIS project level it is possible to set variables that will be used by publishing services in

elLiteGlIS, for example, scale dependence of the symbology (Scale Dependent), reference scale

(Reference Scale), edits tracking (Edit Tracker) and more (see section 6 for details).

The example of completed values for the project’s variables is shown on Figure 16.

MeTagaHHeie

Cucrema koo PANHAT

" Default Styles
HMecrounmkn gaHHbx
OTHOWEHKMA

8 MNepemerHbie
,Q Makpocs
E QGIS Cepeep

CeoWcTea npoekTa | MNepemerHble

Expression Variables

MepemerHan
P TnobanbHbii

project_abstract
project_area_units
project_author
project_basename
project_creation_date
project_crs
project_crs_definition
project_distance_units
project_ellipsoid
project_filename
project_folder
project_home
project_identifier
project_keywords
project_path

SHa4eHne

‘keadpamAeie Mempe!’

‘Andrey V. Vaneev'

NTO!

<datetimer 2019-06-03 12:01:02>
‘EPSG:4326°

‘+proj=longlat +datum=WG584 +no_defs”
‘zpadycos’

WESES

‘NTO.qgs"
‘D:\kpeshkov\eliteGis'
‘D:\kpeshkov\eliteGis'

f}
‘D:\kpeshkov\eLiteGis\NTO.qgs"

elitegis_edit_tracker_create_date_field
elitegis_edit_tracker_create_user_field
elitegis_edit_tracker_last_edited_date field
elitegis_edit_tracker_last_edited_user_field
elitegis_time_interval
elitegis_time_interval_unit
elitegis_time_max_date
elitegis_time_min_date

elitegis_rendering_reference_scale
=

1
‘created_date'

‘created_user'
'last_edited_date'
'last_edited_user'
e

'Days'
'2020-01-01
'1900-01-01"
10000"

OTMEHa MprMeHUTE Cnpasxa

Figure 16 — Setting variables at QGIS project level
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4. Layers and tables

4.1.Feature layers

The feature layers are used for visualization of similar geographic/geometry vector features. The
available geometry types of feature layers are point, polyline and polygon, see Figure 17.

Cnown

o [l ® T & ~5F BF O
@ Point Layer
Line Layer
Polygon Layer

Figure 17 — Feature layers of different types
4.2.Raster layers

The raster layers are layers containing raster data only. For now, the raster layers created in
QGIS project are not supported in eLiteGIS. But it is possible to publish the raster layers based on

the GeoTIFF file directly via the elLiteGIS interface (web console eLiteGIS Server Manager, see
Publishing GIS services in eLiteGIS for details).

4.3.Group layer

The group layer or complex layer is the layer containing sublayers of one or multiple types, see
Figure 18.

i

4 {0 Group Layer

® Point Layer
Line Layer
Polygon Layer

/" Test_Lines [24668]

[« [«] [&] [&]

Figure 18 — Group layer
4.4.Multiscale layer

The multiscale layer is provided for visualization of the features representations in multiple
scales. That is, with the multiscale layer the variable detailing of features depending on the map

scale is set.

The example of setting the multiscale layer is shown on Figure 19.
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Figure 19 — Multiscale layer

The multiscale layers can be of point, polyline or polygon type.

4.5.Tables

The table in the QGIS table of contents is the table data added to the project from the database.
The table does not contain spatial data, but only the attribute data. The table needs to be added

to the project (Table of contents window) for publishing the appropriate table data in eLiteGIS,

see Figure 20

Cnow

o e T &-#AO

| Table

Figure 20 —The table in the list of layers of map project
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5. Layer’s properties
5.1.Data source

5.1.1. Layer’s name

In the QGS project in the layer’s properties it is possible to specify or edit the layer’s name:
Layer’s data source — Parameters - Layer’s name, see Figure 21.

Q Ceorictea cnoa — Point Layer | Mctourmk
2 w [apamerpbl

Wma cnos |Point Layer WMa B nerenpe |Point Layer

(; ~
4 Vrdopraws

w Geometry and Coordinate Reference System

e
@ Mleraiiax Set source coordinate reference system
4%/ Crune EP5G:4326 - WG5S 84 ML -

Co3AaTE NPOCTPEHCTEEHHEIA MHASKE | (OBHOBHTE rpaHHLb!

 abc| Mognucu

w Provider Feature Filter

Aunarpammel

“StatelD " =1
Figure 21 — Setting properties of the layer’s data source

5.1.2. Coordinate system

In the QGS project in the layer’s properties it is possible to specify or edit the coordinate system
for specific layer: Layer’s data source - Geometry and Coordinate Reference System - Set source
coordinate reference system, see Figure 21.

5.1.3. Definition query

In the QGS project in the layer’s properties it is possible to set the SQL definition query for
specific layer: Layer’s data source- Provider Feature Filter, see Figure 21.

5.2.Layer’s style

In the QGS project in the layer’s properties it is possible to specify the symbology to display
layer’s features on the map that will be supported in the eliteGIS services without additional
settings.

5.2.1. Selecting layer’s symbol

For the layer it is possible to select the symbol, set its color, size and other parameters, see
Figure 22. The figure shows which display parameters are supported by publishing the project as
the map service in eliteGlIS.
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Figure 22 — Setting symbol for layer
5.2.2. Scale dependency
The size of symbols as scale dependent units is specified by selection of measurement units
Meters as scale. For the size it is specified the quantity of meters in the reality for scale 1:1000
(reference scale in eLiteGIS).
5.2.3. Composite marker

For the layer, the possibility of building the symbol from multiple symbols, setting separate
properties for each symbol is supported, see Figure 23.

Q@ Bribop ycnoBHOrO 3Haka

4 _ﬁ-l Mapkep
| CHMBONEHEIR MapKep
. Raster image marker

. MpocToi mapkep

o =] |3 | v
Figure 23 — Composite marker for layer
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5.2.4. Types of symbols: marker

The figure below shows the types of symbols supported by publishing of map project as service
in eLiteGlS, see Figure 24.

Tun cnof| MpocToi MapKep W
JInnanc HE NogAEpHUBAETCA
Mapkep ¢ @anonHeHMeM NogAep#HBaETCA

Pasmep CHUMBONEHEIN MapKep nogaepsUEasTcq
Geometry generator HE NOOAEPHABAETCA
LigeT 3 Raster image marker nogaepsueasTca
O
UgeT o SWG-Mapkep nogaepsneasTcA
Vector field marker HE NOJJEpHUBAETCA

Figure 24 — Types of symbols supported by publishing of map project as service in eliteGIS

5.2.4.1.  Simple marker

The figure below shows the types of simple markers (simple shaped markers with customizable
sizes and graphic properties) that are supported by publishing of map project as service in
eliteGlIS, see Figure 25.

HoeeeAAxt@F+ X[
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Figure 25 — Types of simple markers supported by publishing of map project as service in
elLiteGIS

5.2.4.2.  Symbol marker

By publishing of map project as service in elLiteGIS, the use of symbol markers (markers created
from symbols of the main fonts from the system folder) is supported, see Figure 26.
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Figure 26 — Symbol marker
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5.2.4.3.  Fill marker
By publishing of map project as service in eLiteGlIS, the use of fill of simple marker based on the
areal features rules is supported. All types of fill are supported, see section 5.2.6 for details.
5.2.4.4. Marker —raster image

By publishing of map project as service in eLiteGIS, the use of marker symbol created from the
graphic file of PNG (*.png), JPEG (*.jpg,*.jpeg), GIF (*.gif), Windows bitmap (.bmp) or Windows
enhanced metafile (.emf) is supported, see Figure 27.

Tun cnoA| Raster image marker W

D: /kpeshkov feliteGis/Messages_symbols/ReportCategories_num/0000_x&4.png e |7 @

Figure 27 — Marker - raster image

Note: Raster image marker saves the relative or absolute path to file depending on setting
described in section 3.1 (it is recommended to save the relative path). The file should be copied to
the server.

5.2.4.5.  SVG marker

By publishing of map project as service in eLiteGIS, the use of SVG marker created based on
graphic file in SVG (*.svg) format is supported, see Figure 28.

pynns! WzsobpameHa

4 ||:| BeTpoeHHble 3HaKK |“ ~

[ accommedation
[ amenity

[ arrows

[ backgrounds
| components
[ crosses

[ emergency

[ entertainment

[ foed
[ gpsicons
[ health v v
-
C:/PROGRA~1/QGIS3~1.6/apps/qais/. fevg/accommodation faccommodation_house.swg a||.|~ @.

Figure 28 — SVG marker
5.2.5. Types of symbols: polyline

The figure below shows the line symbology types that are supported when publishing the map
project as a service in eLiteGIS, see Figure 29.
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Tun cnoA| MpocTan AMHKA W

CTpenka HE NogoepHUEaeTCA
UgeT Geometry generator  He nogoepHUBaAETCR

MapkepHaa NMHKA nogaepEHBaeTcA
MpocTan nuHMA

Figure 29 — Types of symbols for polylines supported by publishing of map project as service in
elLiteGIS

5.2.5.1.  Simple polyline

The figure below shows parameters for simple polyline supported by publishing of map project
as service in elLiteGIS, see Figure 30.

Tun cnog MNpocTaa AMHWA W
User S - =
TonugaHa naHwi-+|0,600000 & 3 MunmMMETpREI W ‘@
CHewWweH1e 0,000000 | MunmmeTpRl v ‘@
Stroke style Crnowwan BCE THMbI v| & | noanepwueaetca gna
L
CoefauHeHWE “ QOcTpoe W I'Ipocroﬁ AUHWA
oHLUs! B Mnockue v 4=

MoNe30BaTENECKMA NYHKTHP

= WsMeHWTb MANNMMET P W @

Figure 30 — Simple polyline
5.2.5.2. Marker polyline

The figure below shows parameters for marker polyline supported by publishing of map project
as service in eliteGlIS, see Figure 31.

Twn cnos| MapkepHaa nMHMA w

PasMelleHe MapKepos @.

(®) cwHTEpBanoM 4,000000 + | MunnumeTpsl b @

() Ha Kawaoi BEPLWMHE

(_) TonbKo Ha NoCNeAHER BEPILMHE

() TonsKo Ha NepEoit BEpLMHE
() Ha UpHTpansHOI TouKke

} He nogaepHUBaeTCA

() Ha Kawaoi TOUKE KpUBOW
CHeweHne Baonb nvHu | 2,000000 HE NogaepHMBaeTca & = MunnvmeTpel v @
Bpawats mapkep *B cepBuce BCerga BpalleHue (BAoNL HanpaeneHus)

CHELEHNE MAHMIA 2,000000 HE NOJAEPMHMBACTCA & 3] MunnumeTpel v &

Figure 31 — Marker polyline
5.2.6. Types of symbols: fill

The figure below shows types of fill supported by publishing of map project as service in
elLiteGlIS, see Figure 32.
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Tun cnof MpocTas sanveka W
OTPWCOBKA LEHTPOMAOE HE NogaepHUBasTCa A
LgeT 3 Geometry generator HE NogqepHuBasTcH
paaveHTHaA 3anveKa nogdepRuBasTch
JanMBKE WTOMX0BKON HE NOLAEpHUBAETCH
CTUnE | 3anvBKa MapKepami nogfepHuBaeTcq
3anvera pacTposoro wsobpameHa  HE NOANEPHUBAETCA
LigeT o Janueka SVG-wabnoHoM nogaepsuBaeTcA
Pasfuera durypel HE NogaepHusasTea
[pocTas 3anveKa
TonWWY Ofsogka: CTpenka He NogaepHUBaeTcA
Obeoaka: MapkepHaa NUHWA nogaepRnBacTCA
Stroke { OBB0aKa: MpocTan MHMHKA nogfepHuBaeTCA bl

Figure 32 — Types of fill supported by publishing of map project as service in eLiteGIS

5.2.6.1.  Simple fill

The figure below shows parameters for simple fill supported by publishing of map project as
service in eLiteGlIS, see Figure 33.

Tun cnos| MpocTan sanuexa v/
LgeT sanmstu MEEE
CTUns sanveki I ~— v| €
UgeT ofisoaru ~ &
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LTpuxoBka 2

LTpuxoBka 3
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LTpuxoBKa 5

LiTpuxoeka &

LWrpuxosxa 7 hd

Figure 33 — Simple fill
5.2.6.2. Marker fill

By publishing of map project as service in eLiteGIS, the marker fill is supported, see Figure 34.



* " 3anmexa |¥|
7 '_ 3anuBKa MapKepamm —
A, &, ~ 4 Mapkep
Voas & [Mpoctoii mapkep c |§|
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Tun cnos| 3anuBKE MaprepaMi = |
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BepTukansHoe | 0,000000 |2 | Milimeters ~| &

Figure 34 — Marker fill

5.2.6.3. SVG template fill

By publishing of map project as service in eLiteGIS, the SVG template fill is supported, see Figure
35.

Tun cnonl?aannaxa SWG-wabnoHoM v |
WMpHa TekcTypel |8,000000 El |Mw1nMMETph| Vl @
(e | ==
p—— =
TonwuHa NAHMA 0,660000 €& El |Mw1nuMETph| vl @
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Figure 35 — SVG template fill

5.2.6.4.  Gradient fill
By publishing of map project as service in eLiteGIS, the gradient fill is supported, see Figure 36.
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Tun cnofA| TpaaMeHTHaA 3anKEKa

[Ba upeTa
JIMHEAHBIA
TpaauenT PagraneHbin
Tun rpaaueHTa TMAHERHBIR bl KoHuqeckuii
Pexam KoopawHaTt OfbexT -
HE NoaaepHWBaeTCA
Pampeaenats SanonHATE -
X 0,00 =
KoHTponsHaa To4ka
1
Y 0,00 =
LeHTpona NoAAEpHUBAETCA YACTHYHO
TONLKO ANA TMNa rpagMexTa
1,00 - BHLIE
KoHTponeHaa To4ka Ll AR
2
¥ | 1,00 -
UeHTpoua
BpalueHue 0,00 = =
Figure 36 — Gradient fill
5.2.6.5.  Outline: marker polyline

The settings of this outline are similar to settings of the marker polyline, see section 5.2.5.

5.2.6.6.

Outline: simple polyline

The settings of this outline are similar to settings of simple polyline, see section 5.2.5.

5.2.7. Redefining data (Data defined override)

eLiteGIS supports symbology and labeling parameters specified at the QGIS project level based
on values of selected fields or SQL expressions.

The ability of data redefinition is supported for such parameters as size, rotation angle, see

Figure 37.

€l «—

l(?,. <«

Figure 37 — Setting size and rotation angle

5.2.8. List of functions supported in SQL expressions (Expression Dialog 8 QGIS)
eLiteGlIS supports SQL expressions specified at the QGIS project level using the following

mon

functions: "sin",

" 1

cos",
"round", "ltrim", "rtrim

mon mon

tan", "atan",

mon mon

' "substr",
non

"length", "coalesce", "mod", "scale_linear

abs
'substring”,

mon

7

mnon

/7

" "acos", "log", "log10", "cailing", "floor",
concat”, "lower”, "upper”, "pow", "andbits", "len",
mnon

scale_exp", "tostring", see Figure 38.

asin

m o n
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Q Expression Dialog

BripameHme PenakTop yHKLIA
=+ =1L = Y (] O, | |NokazaTe apasy [pynna maps
v my”'(."'-““ = | This group contains expression functions for

Figure 38 —SQL expressions specified at the QGIS project level
5.2.9. General symbology settings

The below figure shows general settings of symbology supported by publishing of map project as
service in eLiteGlS, see Figure 39.

CeoORCTBa CNORA B

HeT caHBonos o

= Oforeni K
= Vremanume mauetn
= (DAL YMDOBAHHLET SHEK

noanepHUeaeTca

1= Npsowna

®) Toradi OO CHELIEHEN He noAfepHUBAETCA
+# Point duster

# COMBHIE TERROKADT noAnepHUBaETCA

Figure 39 — General settings of symbology supported by publishing of map project as service in
elLiteGIS

5.2.9.1. Symbology setting: no symbols

The symbols for features of this layer will not be displayed.

5.2.9.2. Symbology setting: common symbol

All features of the layers will be displayed with the common symbol.

5.2.9.3.  Symbology setting: unique values

The symbols will be displayed based on the unique value of the selected field of the feature, see
Figure 40.

==

= YHMKANbHbIE 3HAaYeHUA ]
Mone 123 GroupID v | E
3HauoK @ WsmeHuTb...

MpaavenT Random colors -
3Hauok 3HaueHme Nerenaa

o 100 100

e 200 200

e 600 600

e 800 800

@ 1300 1300

o 1600 1600

@ ©6Ce Opyaue SHAYEHUS

Figure 40 — Symbology setting: unique values

At that, if you turn off visibility of one of the values in QGIS project, see Figure 41, then in the
published service in eLiteGIS and CoGIS this value will not be displayed in the legend and on the
map. But the label will be displayed if it has been specified. Besides, you will be able to identify
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feature on the map. And, if style for category all other values has been set, the features from the
category of turned off style will get to this category.

3Havok EHEHEHHE, Nerenga

e sce pyzue sHodeHuR

™ 1 B ouepegn

o 2 B nnane pator
(@ 3 Peweno

e 6 Pewero g 2015 rogy
@ 7 YaaneHo

e 8 Mpunato

™ 10 Mpowndopruposan

Figure 41 — Turning off visibility of one of the values at the project level

Note: We do not recommend turning off specific style in the project. If you do not need the style,
just do not specify it.

When the style for all other values is specified, all features that have not been described
separately would get to this category. For this style it will be impossible to turn off visibility in the
legend.

With the Combined categories setting it is possible to combine multiple categories to one, see
Figure 42.

3Hauok T 3HaueHWe Nerenaa

v @ 1 B ouepean

v o 2 B nnane pabot
2 Peweno

6 Pewenc & 2015 roay
7 YaaneHo
8 MpuHATo
10 MpouHdopuuposan

Copy Symbol
Paste Symbol

zmenuTe Leer...

Wamenute HenpospadHocTe. .
Change Output Unit...
Change Size..
Change Angle...

OBbegnHKTE KaTErOpUA

Pa3beanHNTE KaTeropuu

3Hauok ¥ 3HaudeHme lNerenaa
v @ 1 B ouepean
2 B nnane patot
b Peweno, Peweno 8 2015 rogy

SR S LS

(o]

°] ;

(o] 7 Ypaneno
(+] 8 MpuHaTo

(] o MpouHdopuuposan

Figure 42 — Combined categories for unique values

5.2.9.4. Symbol setting: graduated symbol

The graduated symbol is set for displaying the quantitative differences between mapped
featured via changing the symbols color or size. The data is classified by ranges, with specific
color or size for each range, Figure 43.

The graduated symbol is supported with the limitation: for such type of visualization at the level
of the web map in CoGIS it will not be possible to set calculation of features by each symbology.

26
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Figure 43 — Graduated symbol

5.2.9.5. Symbol setting: rules
eLiteGIS supports symbols set for the layer in the QGIS project via the SQL filter, see Figure 44.

E Mpasuna LY
MeTka Mpasuno MuH, macwiTab MakcumaneHed  Konnuecteo

¥ @ Bouepean “StatelD” =1 1:25000 1:8000

@ [Mpwhato "StatelD" = 8

@ Bnnanep.. “Statell" =2

@ Peweno "StatelD" = 3 OR "StatelD" = 6... 1:25000 1:8000

@ lMpowndo.. "StatelD” = 10

@ Yaanedo "StatelD" = T

Figure 44 — SQL filters for layer display

SQL filter is supported with the limitation: for such type of visualization at the level of the web
map in CoGIS it will not be possible to set calculation of features by each symbology. The visibility

within the scale is also not supported in the rules editor, see Figure 45.
Q Edit Rule

MeTka B ouepean A
[® ounsTp |*aten” = 1 € | | Nposepurs

1) Else Catch-all for other features

Onucatue
l [v] B npegenax macwraba l
MiHiMyM (HE BRAOUMTENSHO) MakcmyM (BnioumTensHo)
d':) 1:25000 v K é';!‘,' 1:3000 v| B

Figure 45 — Visibility within the scale

5.2.9.6. Symbol setting: clusterization

eLiteGlIS supports the options of features grouping and display of group in the group centroid
specified at the level of QGIS project, see Figure 46.

27



+# point duster >
Cluster symbol
PeHpepep E YHUKENbHbIE SHAYEHMA =

Renderer Settings...

PaccToaHre 30,0000000 & |3 | Milimeters -
Figure 46 — Clusterization
Learn more about setting clusterization and additional properties in section 6 below.

5.2.9.7. Symbol setting: creation of heat maps
The heat maps are used for visualizing clusters of point data and identifying high concentrations
of activity, see Figure 47.
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Figure 47 — Example of heat map

eLiteGIS supports layer symbology as heat maps and interpolation maps set at the level of QGIS
project, see Figure 48.

Ceoiictea cnos — population | Ctune
% CosgaHwe TennokapT -
Fpaavies ~ .
Panmyc 3,000000 a |;
MaKC. SHaHEHHE 20000000,000000 LEALE

Mukcenn

123
B3BECHTE TOUKK MO... pop_other EAWHMLEL KapTEI

KauectBo oTpucoekK )

Inches

Figure 48 — Setting layer symbology as heat map

For additional setting of interpolation maps display in eLiteGIS, you can set properties in the
variables settings, see section 6.9 for more details.

5.2.9.8.  Symbol levels
The symbol levels are used for setting the order of the symbology rendering: Unique values,
Graduated symbol, Rules, see Figure 49.

28



-
| = YHWKANEHBIE 3HAYEHNA ol |

r

Cvalue 123 objectid - ](&]
- |8
rpagueHT | Random colors E|
3HauoK T 3HEYeHne lNerenga
. 1 1
H 2
m 3
: . 4 4
3 . 5 5

|I{nacmd:uuup05a'rh| |E| |E| | ¥aanuTe B8 | HononHAT -

p Layer Rendering Match to Saved Symbols
Match to Symbols from File,.,

;l CTunb '| | OK || OTMeHa || MpUMEHKTH
—— |yP°BH“3HEKﬂ---I

Figure 49 — Symbol levels (1)

The order of rendering can be set not only for unique values, but for all layers of the symbology,
thus, different symbol layers are mixed in various unique values, see Figure 50.

BKAKOYMTE YPOBHKW 3HaKa

YKIAHMTE NOPAAOK OTPHCOBKM CNOEB ANA 3TOMD
YCNOBHOrD 3HaKa, HoMepa B Tabnuue onpegenaoT
04epEAHOCTE 3aNYCKa OTPHMCOBKM ANA KaKAoro

Cnoii 0 Cnoii 1

s

Figure 50 — Symbol levels (2)
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5.2.10. Layer rendering

eliteGIS supports some parameters of layer rendering set at the level of map project in QGIS,
see Figure 51.

w Layer Rendering

nogaep#MeaeTca B |se5% @ |2
Crnoia ObbexT
He NoALepHuBaeTca OBiiHibiit | OBttt |

ID3¢¢E|crh|oTpMcoEum|

nogaepMueaeTca I|i| OnpenenyTe NOPALOK OTPMCOBKK 00bEKTOB :

Figure 51 — Parameters of layer rendering
Opacity —this property is set for all layers of symbology (parts of combined symbol).

Order of features rendering — this property allows you to set sorting of the layer features by
specific field or expression, see Figure 52.

BbipateHue Mo Bo3pacTaHuD [ no yobIBaHMD MULLs handling
1| [#] date| - | | £ || Mo BOZPaCcTaHMID - || MULLs last =
5 - | | £ || Mo BOZPACcTaHMKD - || MULLs last =

[ 0K ] | OTMeHa | | Cnpaeka

Figure 52 — Order of sorting layer features

The sorting of features is possible for number value, text, date. Also variables Sarea for polygon
layer and Slength for polyline layer are supported, in order to sort the rendering of the layer
features by area/length, respectively, see Figure 53.

Mo BospacTaHitn | no yoeIBaHuD MULLs handling

Mo BOSPaCTAHMKD - || MULLs last =

|I'In BO3D3aCTaHMHD - || MULLs last =

Figure 53 — Example of sorting features by area
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5.3.Labels

5.3.1. Methods of specifying labels

eLiteGIS supports the following methods of specifying labels set at the level of map project in

QGIS:

e No labels;

e Single label — labeling by values from selected field, see Figure 54;

CeoWctea cnoa — Point Layer | Moanwucwk
=4 Single labels ¥ @
MeAnMcbiBaTE 3Ha4eHnamMy | abo AuthorMame vl |E

Figure 54 — Single label

e Labels based on rules — label visibility is specified based on SQL filter and label text —
based on SQL expression, see Figure 55.

Q Edit Rule
Onucaque Mpaewno 1
@ ounsTp "GroupID® <> 200 e MpoBepUTh
() Elze Catch-all for other features
Bnpepenax MacwTaba | He NO44epHHBaeTCA
MiHMMYM (HE BRAKOHMTENBHD) MarkcmyM (BrAKHMTENEHD)
Fam ! R
A=) 115000 v| K é';!'/' 1:1000 vl K
Moano
MoAnMCEIBETE SHEYEHMAMKM | GroualD " - 10 v &

Figure 55 — Labels based on rules
5.3.2. Settings

eLiteGIS supports the following labels settings specified at the level of map project in QGIS:

e Text, see Figure 56;
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Figure 56 — Settings for label text
e Buffer, see Figure 57,
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Draw text buffer @

Pazmep 1,5000

4k

MUnnAMMET P W
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Color buffer's fil
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Perm cvelwmBanua| | YMHoxeHue W
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4k

Figure 57 — Settings for label buffer

e Shadow, see Figure 58;

U &|s|& B & pc
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Figure 58 — Settings for label shadow

Location for point feature — only Cartographic option is supported by default, see Figure

59.

PazmelleHre

(®) Cartographic |() Around point | (O) Offset from point
B

IHF.‘ noaAepHMBaeTCA r

Paccrosmwe |0,0000

MunmseseTps

Distance offset from | From point

Figure 59 — Settings for location of point feature labels

Location for linear feature — only Curved and Horizontal options are supported. Parallel is
shown as Curved, see Figure 60;
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Figure 60 — Settings for location of linear feature labels
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e Location for areal feature — only location in the feature centroid is supported by default,

see Figure 61;

PasmelleHme
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Figure 61 — Settings for location of areal feature labels

e Rendering — only visibility within scale is supported, see Figure 62;
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||:| BuamMocTe B Npeaenax MacwTaba | @.

0
0

[] Pixel size-based visibility (abels in map units)

4k

MIAHIME NEHBIR 3

4k

MaKciMansHsIH 10000px

4k

Label z-index (0,00

D MokasbiBaTh BCE NOANMO ANA 3TOMO CNOA (EIKJ'IIOHEH HaK..l'IaﬂbIEla}OLLLMECﬂ}

HE I'ID,EI,,EI,L‘DH{MIJEIL‘TEH' Data defined
=) ETINES

MNoKazaTe NoAMMCE @ Brerna NoKkaseiEaTe @

MoKasbIBaTE NEPEBEPHYTHIE NOANMCH

(® mworna () when rotation defined () scerna

P Hactpoiikn obbekTa

P MepexkpoiTne

Figure 62 — Settings for label rendering
e Rotation — supported for annotations only, see section 6.7 and Figure 63.

w Data defined

Coordinate X E, ¥ @,

BripasHMBaHwe horizontal w wvertical

BpaweHme V| Preserve data rotation values

Figure 63 — Settings for rotation

Formatting and history settings are not supported.

5.4.Properties of layer fields (Attributes Form)

eLiteGIS supports different properties of the layer fields specified at the level of map project, see

Figure 64.

34



Figure 64 — Setting properties of layer fields

Mone Bsona | | PAsMEWATE METKY HAN SNEMEHTOM DEAAKTMDPOBAHIS

NoCTYNHEIE BAAKETHI & v Obume

4 Fields
OBRJIECTID MNcegnoHUM
CreateDate KommeHTapuia
LastChangeDate
AuthorMarme
GrouplD v Widget Type
CategorylD
Description TekcTos0e Nane
DistrictlD =
Address |:| MuorocT pouHbIH
Deadline HTML
FinishDate
StatelD
LastPublicCommentDate b OrpasmscHns
LastPublicComment
LastCommenter P Mo ymonuauno

For example, the following properties can be specified:

e General — setting the alias.

e field type (Widget Type) — general settings of field type.
Note: the field type is set by default based on the field type in the database.

o) Domains, see Figure 65.

w Widget Type

KapTa sHaqeHui

BRINAASHOLLMA CTIMCOK. ﬂpEﬂDl‘lpEﬂEﬂéHHblh‘llﬂ SHAYEHHAMM, SHIYEHHE COXPaHAETCA B ETpHE‘y’TE, OMUCaHKWE

BBIBOAWTCA B (NMMCKE,

Load Data from Layer

3arpysuTe AaHHele us CSV-talina

3HaueHue Onuncanne
1 100 HUnUWHO KO ...
2 1300 Pexnama
3 1600 PuTyaneHeie yc...
4 200 AoposHo-TpaH...
5 600 CTpOMTENBCTED. ..
A 20N Tonrorng

Figure 65 — Setting domain for the field

o Related value — domain values based on values from another layer, see Figure

66.

w Widget Type

CBAZaHHOE SHaYeHMe

BribepuTe cnoi, KNKDYEBOE M SHAYELLEE NONA

Cnoli
Kniouesoe none

3Ha4allee none

Figure 66 — Setting related values for the field

[~ palygon Layer

abc [0

abc DistrictMame
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o UUID generator - generation of Universally unique identifier by feature’s
creation, see Figure 67. The required field type is uuid or varchar.

¥ Widget Type

MenepaTop UUID

ATpMBYT TONEKO ANA YTEHWMA, B KOTOPOM ByaeT creHepuposaH UUID, ecnu ol NycT.

Figure 67 — Setting UUID generator

e Default values (Default expression) — values that will be recorded to the appropriate fields
by creation of the feature, see Figure 68.
w [lo yMmomuaHHmo
3HEYEHWE NO YMONYaHMo | FHOYEHUE £

MpeanpocHoTp

| [ Apply default value on update | He nogaepsHBaeTcA

Figure 68 — Setting default values for the field

Types of values:

o String. Field type — string, record of specified string, see Figure 69.
3HEYEHWE MO YMOMYEHKMID |'CTPOKE ANA SanMo ' E
MpeanpocMaTp CTOORE JITT 33T

Figure 69 — Default value for the string

o) Integer. Field type —integer, record of specified integer, see Figure 70.
IH@HEeHWE No YMoN4aHKD | 125 c
MpeanpocMoTp 25

Figure 70 — Default value for the integer

o) Real number. Field type — real, record of specified real number, see Figure 71.
3HaqYeHue no yMondaHue | 345,647 tE
MpeanpocoTp J45 547

Figure 71 — Default value for the real number

o) @user_account_name —record of the current user name in eLiteGIS

{CurrentUser}. If the user is not authorized, null will be recorded. Field type -
string, see Figure 72.

=
3Ha@YeHWE No yMon4YaHwko | @user_account_name &

MpeanpocoTp kpeshkow

Figure 72 — Current user name used as the default value

o) uuid() — record of the Universally unique identifier. Field type is uuid or string,
see Figure 73.
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3HaueHWe No ymondaHmo (uuid() £
MpeanpocoTp {92955 - 3602 -30bc-a699-R3 3150 ichOb 1}

Figure 73 — Using the generated UUID as the default value
o now() — record of the current date-time UTC, {CurrentDateTime}. Field type -

timestamptz, see Figure 74.

S3HA4EHWE Mo yMon4aHue | now() & £
MpeanpocMoTp 2019-10-01T i6:04:34. 262
Figure 74 — Using the current date-time as the default value

o) to_date(now()) — record of the current date in local time zone, {CurrentDate}. Field
type — date, see Figure 75.

3HE4YEHWE Mo yMondaHue | to_date(now(])) & | £
MpeanpocMoTp 2019-10-01

Figure 75 — Using the current date and time in local time zone as the default value
5.5.Joins

Joins (Join Field) specified at the level of map project in QGIS are not supported at eliteGIS level
by publishing project as map service.

5.6.Displaying value by feature’s identification

eLiteGIS supports value specified at QGIS project level, which value is used for display of the
feature’s identification result, for example, on the map in CoGIS, see Figure 76.

Hma B nerenge

abc Address v |E

Figure 76 — Field values by feature’s identification

SQL expressions are partly supported, see section 7.2 for details.
5.7.Layer visibility settings
eLiteGIS supports settings of layer visibility in the specific scale range or in all scales, set in the

map project, see Figure 77.

k4 Scale Dependent Visibility

MUHMMYM (HE BEIKOYMTENEHO) MaroMMyM (BRAKYMTENRHD)

£ PR
4= | 125000 v| K é';!') 0 v

Figure 77 — Visibility settings via layer parameters

Setting/clearing the layer visibility scale ranges can be done in the context menu of the layer, see
Figure 78.
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Figure 78 — Setting the layer visibility via context menu
5.8.Variables

At the level of single layer in QGIS project it is possible to set variables that will be used by
publishing services in eliteGIS, for example: clusterization settings (Clustering), scale

dependency of symbology (Scale Dependent), tracking edits (Edit Tracker) and more (see section

6), see Figure 79.

NepeMeHHble
MNepeMeHHan 3Ha4YeHue
I Tnobanbhwmia
T ——
¥ Cno#
layer <map layer>
layer_id ‘Centroid_eabocood_ 8715 464de bb8Y Zed3dachic93e’
layer name ‘Point’
elitegis_clustering_clusterizerType ‘Simple'
elitegis_clustering_layer_type ‘cluster'
elitegis_clustering_maxSizeFactor 12
elitegis_clustering_minSizeFactor ‘g

elitegis_clustering_needToRoundClusterSize  'true’

elitegis_clustering_needToScalelabels ‘true’
elitegis_clustering_radiusinMillimeters "18'
elitegis_clustering_referenceValue 1
elitegis_clustering_show5SmallLabel ‘true’
elitegis_rendering_reference_scale ' 50000
elitegis_rendering_scale_dependant ‘true’

Figure 79 — Setting variables for the layer
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6. Variables settings

In QGIS it is possible to set variables both at the level of the entire project and for the separate

layers.

These variables can be further used by publishing services in eliteGIS. These variables provide

the extended options for data visualization (heat maps, clusterization, pie charts etc.) and for

data management (relationships between features of different layers, tracking edits, reference

books of values etc.).

No additional settings at the eLiteGIS or CoGIS levels are required.

6.1.Tracking edits (Edit Tracker)

The settings group Edit Tracker includes settings for automatic completion of fields with values,

see Table 1.

Table 1 — Edit Tracker settings group
Variable Description

Field name for completing the date of the

elLiteGIS_edit_tracker _create_date_field o J ) P g f
project’s creation

Field name for completing the name of the

elLiteGIS_edit_tracker create _user_field
- - - _user_f user who created the feature

Field name for completing the date of the

elLiteGIS_edit_tracker_last_edited_date_field L,
feature’s editing

Field name for completing the name of the

eliteGIS edit tracker last_edited user field
-~ - - _user_f user who edited the feature

Properties for

Entire project
and layer

Entire project
and layer

Entire project
and layer

Entire project
and layer

Below are examples of settings specified for the entire project (Figure 80) and for the layer

(Figure 81).

elitegis_edit_tracker_create_date_field ‘Create_date'

eliteqis_edit_tracker_create_user_field ‘create_user’
elitegis_edit_tracker_last_edited_dafe_field ‘last_edited_date’
elitegis_edit_tracker_last_edited_user_field ‘last_edited_user’

Figure 80 — Setting Edit Tracker variables for the project

elitegis_edit_tracker_create_date_field ‘create_date’
elitegis_edit_tracker_create_user_field ‘create_user
elitegis_edit_tracker_last_edited_date_field ‘last_edited_date'
elitegis_edit_tracker_last_edited_user_field ‘last_edited_user'

Figure 81 — Setting Edit Tracker variables for the layer

6.2.Time properties (Time Extent)

The settings group Time Extent includes settings for time properties for visualization of data

using Time Slider, see Table 2.
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Table 2 —Time Extent settings group

Variable Description Properties for
elLiteGIS_time_from_date_field Field name with starting value of the time range /Ear;térre project and
elLiteGIS_time_to_date_field Field name with ending value of the time range /Ear;térre project and
elLiteGIS_time_interval Value of the time range Entire project
elLiteGIS_time_interval_unit Units of the value of the time range Entire project
elLiteGIS_time_min_date Value of the minimum date of the time range Entire project
elLiteGIS_time_max_date Value of the maximum date of the time range Entire project
elLiteGIS_time_time_data_cumulative = No value. Includes cumulative effect. Layer

Below are examples of settings specified for the entire project and for the layer, see Figure 82.

egliteqis_time_from_date_field 'FromDate’
glitegis_time_to_date_field '‘Deadline’
elitegis_time_interval £l
elitegis_time_interval_unit ‘Days’
glitegis_time_min_date '2010-01-01"
glitegis_time_max_date '2019-12-31

elitegis_time_from_date_field ‘SinceDate’

elitegis_time_to_date_field ‘UntilDate’

Figure 82 — Setting Time Extent variables for the project and for the layer

elitegis_time_time_data_curmulative includes the

Variable
cumulative effect when not the time range or specific date is selected, but the right limit of the

time range that is known to include all the history to the selected date.

6.3.Clusterization

At the map project level it is possible to set clusterization of features (grouping features and
displaying groups in the group’s centroid) that will be supported by publishing project in eLiteGIS
and by adding this service to the map in CoGIS.

6.3.1. Cluster symbol

The cluster coloring is set according to the rules of the symbology settings. The cluster marker
can be simple, symbol, raster, SVG and combined, see Figure 83.

Cluster symbol o =

Figure 83 — Selecting marker for cluster

The cluster symbol size is set via the Data defined override expression, see Figure 84.

Pazmep 4 00000 =

Figure 84 — Setting the cluster symbol size (1)
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To do so, in the context menu of Data defined override expression select Assistant, see Figure
85.

Tun cnos| MpocToi Mapkep = =
Pasmep 4,000000 = | | milimeters ~ | €.
Data defined override
UseT sanveran I |- '
Description...
BET ofBoakK = . ]
4 A Store Data in the Project
CTunk obsoakm CrinowHas - Attribute Field
- Field type: int, double, strin »
TONWMHE NHHMIA 0,400000 « | | Milimeters = e J
Beipaxerue
CoegMHeHNE CErMEHTOR a Dacka = Mepementian b
Bpawerue 0,00 - VameHnTE. ..
- BcTaeuTs

¥ | 0,000000 -

CHELEHNE Millimeters -4 | Assistant...
w A Annnnn — R

Figure 85 — Setting the cluster symbol size (2)

In the Symbol size window, the size of the symbol is specified.

The source of values for the size calculation is the @cluster_size variable that contains the
number of features appeared in the cluster.

The fields Values from and To show the number of features that can appear to the cluster, see
Figure 86.

Q Pasmep cumeona

WcxoAHkLIE AaHHBIE

UcTournk | @cluster_sizel '| £
Values from | 1,000000 =

ao 4000,000000 -

» Apply transform curve

Brisoa 2000
Size from 4,000000 -
ao 16,000000 = 2500
Scale method Flannery -
JKCNOHEHTE 0,57

Size when NULL | 0,000000

g

0000060600
g

(=]
s

OTMeHa Cnpaeka

Figure 86 — Setting the cluster symbol size (3)

That is, the Assistant tool allows you to create the formula for calculation of the cluster symbol
size as following:

coalesce(scale linear(@cluster size, 1, 4000, 4, 16), 0)

The size calculation formula can be edited or set without the Assistant tool, to do so, select Edit
in the Data defined override expression menu, see Figure 87.
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:El Data defined override (expression)

JHeaktmeayna

a - Description...

|| Store Data in the Project

Attribute Field
: || Field type: int, doublg, string »
Bripaxerue
men || Nepemennan »

|| Current: @cluster_size

MzmeHnTE. ..

Konwpoeate
Becraeute
Save 5
|—W OunctuTe
— ] Assistant...
= || cn T
1}

Q

| BrlpameHHe | PenakTop dyHKLARA |

|cnaIesce(scalE_Iinear(@cluster_size, 1, 4000, 4, 1a6), 0) |

Figure 87 — Setting the cluster symbol size (4)
6.3.2. Cluster label

The label of number of features appeared in the cluster is set in the cluster symbol coloring
marker, Symbol marker layer, see Figure 88

Note: for the Point cluster symbology, the Symbol marker is provided by default.

- ® Maprep | i |
CHMBONBHEIA MapKep e —
MpocToi maprep |E| |l|
=iEY
Tun c.nuﬂl CHMMBONEHBIA MapKep - | |“
\WpuT 'MS Shell Dig 2 - |
PasMep 1,800000 % | Milimeters - | ||

Figure 88 — Setting the label of number of features appeared in the cluster

The size of symbol marker is set by default same as the size of the entire symbol for cluster,
using the same formula, but with the added coefficient:

0.5*(coalesce(scale_linear(@cluster_size, 1, 4000, 4, 16), 9))
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For additional setting of the label, the following parameters are used, see Table 3.
Table 3 — Parameters for additional setting of label

Variable Description Value
elLiteGIS_clustering_needToScaleLabels | Scaling labels true/false

Rounding the number of features in the cluster (not

eLiteGIS_clustering_showSmallLabel
- - more than 4 characters)

true/false

6.3.3. Rendering the source features (Renderer Settings)

The source features can be rendered using the following symbology types: No symbols, Simple
symbol, Unique values, Graduated symbol, Rules.

In the Renderer Settings the coloring for each type of symbology is set, same as for simple not
cluster features (see section 5.2.9), see Figure 89.

Cluster symbol )

PeHnepep {—‘l EYHMKaanble SHAHEHWA | &
Renderer Settings...
T
Q Rendefer Settings ﬂ -
/
value |i'b'c supertype / - | £
SHaHoK ] -
IpagueHT Random colors -
3Hauok ¥ 3HauyeHne TNerenpa r
v e bilbordy BrunGopge
v 8 bolshoy_format Bonewoid gopmar
v city_formaty  Topopckoi dopmat
v e cityboard CutnBopael
V| ® astanovki CcTaHOBKKM
v other dpyroe
v peretyazhki Meperazim
v e supersayty Cynepcaiitol
] video Bugeo
vi® zdaniva 3naHnA b
Knaccubuuposate l:',-l:',-l = ¥YaanuTe B JononHuTensHD ~
| oK

Figure 89 — Rendering the source features of the cluster
6.3.4. Distance

This group of settings is provided for setting the coverage radius for features grouping.
Supported measurement units are millimeters.

6.3.5. Visibility within scale

The visibility within scale set in QGIS settings affects the cluster visibility. The following additional
parameters are used for setting visibility of the source features, see Table 4.

Table 4 — Parameters for setting visibility of the source features of the cluster

Variable Description
elLiteGIS_feature_minScale Minimum scale value
eliteGIS_feature_maxScale Maximum scale value
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6.3.6. Clusterization type
eLiteGIS supports a few algorithms to cluster features. For selection of the required algorithm,
the additional parameter is used: eLiteGIS clustering clusterizerType

This parameter can have the following values: HexagonedSimple (by default),
HexagonedDelaunay, Simple, Delaunay.

6.3.7. Edge symbology
For setting of the edge symbology, the additional layer (temporary layer in QGIS) is used, see
Figure 90.

*Cluster

Mpaeka Bwg | ChoR | Ycranoekw  Mogynm  Bextop  Pactp basa gannerc Wetepner  Mesh  Cnpaeka
05 L 87 | Menemkep McTOUHNKDE JaHHBIX Ctrl+L l' = T L EE XS T
AT l/}"\f’ Cozgate cnow L4 lﬁ" Hoeeni GeoPackage cnoii... Ctrl+Shift+N
= HoGaeute cnoi Y Co3zgate cnoii Shapefile..,

BcTpouTe cnown v rpynnesl.. ;‘5’ Co3gate cnoii Spatialite...
rayzep . - ——

3arpy3uTe U3 daiina onucaHna cnoa.. (l# Hoseiid BpemerHbiil r_nou...)
o TR o

Figure 90 — New temporary layer for cluster edges

The required geometry type of the temporary layer is LineString, see Figure 91.

Q HoBbIF BpeMeHHbIA Cnoi
Mma cnoa HoBbiit BpEMEHHENT CNOI
Tin reoMETpm| /" LineString / CompoundCurve hd |

Include Z dimension Include M values

e

EP5G:4326 - WGS 84 v | |8

Figure 91 — Geometry type of the temporary layer with cluster edges

The created temporary layer should be placed just under the main cluster layer, see Figure 92.

Cnom (&) )
o [ ® T £ N
[ Cluster

v Edge el

Figure 92 — Location of the layer with cluster edges in the project’s layers tree

In the layer properties in Variables tab specify parameter eLiteGIS clustering layer type

elitegis_clustering_layer_type ‘edge’

with value edge:

Specify the edge style (coloring). You can set the visibility within the scale. If visibility is not set,
this property will be taken from the main cluster layer.

6.3.8. Pie charts for cluster

With the help of additional layers and parameters, you can set the display of the features cluster
as the pie chart that dynamically changes depending on the types of features included in the
cluster. Example of such display is shown on Figure 93.
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Figure 93 — Clusters of city advertising structures on Novosibirsk map: each cluster is
represented as the pie chart on the distribution of structure types in the cluster

For setting of the pie charts the additional permanent layers are used.
For creation of such a setting layer you can duplicate the main cluster layer, see Figure 94.

M Cluges 1

; Edg &) ¥eenuuuTs go cnoa
YEENWYNTE 40 BEIZENEHHOMD

G?, MNokazate B 0Gzope
MokaselBaTe KONWYECTBO COBEKTOB
Konuposate cnoii

Mepenmenoeate cnoi

& OBHoeuTs cnoii SOL...

B dySnupoeate cnoii

Figure 94 — Duplicating the main cluster layer for creation of the pie chart

With this method of creation, the required data source and the cluster size formula are
immediately saved in the setting layer. It is also possible to add such a layer again, recreating all
the settings manually. It is necessary to place the setting layer under the main cluster layer. In
the case where there is the layer for edges, the location should be as follows, see Figure 95.

r
5 . Cluster

v
b [ " Cluster chart

v Edge ]
Figure 95 — Location of the setting layer for pie charts relative to the main cluster layer and
edges layer

In the properties of the setting layer in the Variables tab specify

eLiteGIS_clustering layer type with value pie; Elitegis_clustering layer type [l
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Note: Thus, it is indicated that this layer will be perceived by eLiteGIS as the setting layer and so
will not be published in the service.

The order of drawing symbols in the cluster (there can be many levels) is shown in the figure
below, see Figure 96.

LEeHTPaNnbHBIA.CUMBONA

Auarpamma
26 9 |.‘«'| OBEHb

MTOrosoe
oTo6pakére

Auarpamma

" 2-iypoBenb

Figure 96 — The order of drawing symbols in the cluster

6.3.8.1.  Coloring segments (pies) in the pie chart

For setting the colors of the chart pies, make sure that in the layer properties in Style section the

Point cluster symbology type is specified.

Then, in Cluster symbol set the chart symbol and size.

For symbol, the value Simple marker should be selected (the symbol marker should be deleted in

case if it remained by duplicating the source layer).

The size is set by the same formula as in the source layer, with the addition of the coefficient
greater by one, so that the pie chart is larger than the central symbol, see Figure 97.
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Figure 97 — Setting symbol for the pie chart

Thus, the following formula for calculation of the cluster symbol size is created:

1.3*(coalesce(scale_linear(@cluster_size, 1, 4000, 4, 16), 9))

For coloring of the chart pies the rendering type Unique values is used. Each value is given its

own symbol, from which the color of the segment is taken for this value in a pie, see Figure 98.

Q Renderer Settings

Value |=|K supertype - | | £ |
3Haq0K | L] |'|
TpagueHT | Random colors |'|
3Hauok T 3HaueHWwe TNereHaa

v 8 bilbordy bilbordy

v e bolshoy_format bolshoy_format

v city_formaty city_formaty

v 8 cityboard cityboard

v e ostanovki ostanovki

LA other other

v peretyazhki peretyazhki

LA supersayty supersayty

LA video video

v/ ® zdaniya zdaniya

Figure 98 — Setting pie chart colors based on the unique values

For defining values for each segment it is also possible to use SQL expression. For example, this
allows you to combine categories, see Figure 99.
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Figure 99 — Setting pie chart colors using SQL expression

The visibility within the scale for each segment is taken from the main layer by default. But it can
also be set separately for each level of the pie chart.

6.3.8.2.

The symbology for displaying pie chart for the single cluster (the feature that did not appear in
any cluster) is set via eLiteGIS_clustering_singleFeatureDrawMode parameter.

Pie chart for single cluster

This parameter can have the following values:

o Simple —the symbol from the coloring of the source features without highlight is used;

o (luster —the symbol is used as in the cluster with the caption "1" and highlighting from
the pie chart;

o Simplechart —the symbol from the coloring of the source features is used with the
highlight from the pie chart.
6.4.Subtypes

Subtypes — this is the data classification method where subgroups of features with the same
attributes of a features class are used.

Subtypes allow you to:

e Set default values for the selected attribute, which will be automatically assigned to a
new feature depending on the subtype to which it belongs;

e Group features of the same type by any attribute without the need to create separate
feature classes, which improves the database performance;

e Apply reference books (domains) of coded values to features for each subtype;
e Create rules governing relationships between feature classes at the subtypes level.

eLiteGIS and CoGIS support subtypes set at the level of the map project in QGIS.
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The settings for work with subtypes are specified via variables for the layer, see Table 5.

Table 5 — Variables for setting subtypes in the layer

Variable Description By default
elLiteGIS_subtypes_field Name of field for subtypes -

Name of table in database with description
elLiteGIS_subtypes_table of domains and default values (table of @ -

subtypes)

Name of field in the table of subtypes with

LiteGIS_subt table_d It_val jeld
eliteGIS_subtypes_table_default_value_fie the default value for subtype

DefaultValue
Name of field in the table of subtypes with

elLiteGIS_subtypes_table_domain_table_field ' the name of the table containing domain = DomainTable
values

Name of field in the table of subtypes with

th the field in th in table with
elLiteGIS_subtypes_table_for_field field e name of the field in the main table wi ForField

features of the feature class where the

domain values of subtypes should be shown

Name of field in the table of subtypes where

eliteGIS_subtypes_table_subtype_value_field
- ypes_ - ype- - the value of the parent type is stored

SubtypeValue

Variables that have the default value are optional, provided that the fields in the subtype table
are named appropriately.

The example of filled variables for the table is shown in the Figure 100.

elitegis_subtypes_field Type'
elitegis_subtypes_table ‘SubTypes.SubTypeTable'
elitegis_subtypes_table_default_value_field 'DefaultValue’
elitegis_subtypes_table_dormain_table_field 'DomainTable’
elitegis_subtypes_table_for_field_field 'ForField'
elitegis_subtypes_table_subtype value_field ‘SubtypeValue'

Figure 100 — Example of parameters set for the subtypes in the layer

The example of table structure in the database and how they should be filled is shown on Figure
101.
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OBIECTID Mame Type SubType geom

4 @ SubTypes _—/____..
*" SubTypeData

B

— (NULL 3 30 POINT
SubTypeTable
SubTypesD 4 NULL 1 NULL POINT
=/ SubTypest
Y YRE 5 NULL 3 NULL  POINT
SubTypes2
OBJECTID  SubtypeValue ForField DomainTable DefaultValue
0 SubType SubTypes.SubTypesD 0
1 SubType SubTypes.SubTypes] 10

SubType SubTypes.SubTypes2 20

id narme id name id name
0 Megrun 0 -0 10 Mogrun 1-10 21 Maogrvn 2 - 21
1 Mogran 0 -1 1 Moarian 1- 11 20 Maaman 2 - 20
2 MNogrun 0 - 2 12 MNogrun 1-12 22 Mogmun 2 - 22
3 Meagrun 0 -3 13 Moarun 1-13 23 Mogrun 2 - 23

Figure 101 — Example of the structure and filling of tables in the database with subtypes

The example of the map with features, for one of the attributes of which subtypes are set, is
shown on Figure 102. The figure demonstrates the dialog of the feature creation in which
possible values for the SybType attribute are automatically substituted depending on the
selected feature type (Type).
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Figure 102 — Creating the new feature, taking into account the grouping of features by subtypes
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6.5.Semi scale dependency

Semi scale dependency is the ability to set maximum and minimum scales and two sizes for a
symbol, beyond which the symbol size does not change, but between which it changes linearly
depending on the reduction/increase factors.

eLiteGIS supports settings of dependency of symbols on the scale, specified at the level of the
map project in QGIS.

These settings are specified via variables for the layer, see Table 6.

Table 6 — Variables for setting the semi scale dependency of the layer symbols

Variable Description Properties for
elLiteGIS_sizeExpression_maxScale Maximum scale value Layer
eliteGIS_sizeExpression_maxSymbolSize | Increase factor value Layer
eliteGIS_sizeExpression_minScale Minimum scale value Layer
elLiteGIS_sizeExpression_minSymbolSize ~ Reduction factor value Layer

The example of filled values for variables is shown on Figure 103.

elitegis_sizeExpression_maxScale ‘4000
elitegis_sizeExpression_maxSymbolSize ‘6.0
elitegis_sizeExpression_minScale 150000
elitegis_sizeExpression_minSymbolSize 1.5

Figure 103 — Example of set variables for the layer display

6.6.Many-to-many relationship

Many-to-many relationship is the ability to set the relationship table for use of the many-to-
many relationship at the level of the layers and/or the tables of the map project.

To enable support of this ability at the level of eLiteGIS and CoGlIS, it is required to add the
relationship table to the QGIS project, as shown on Figure 104.

D FeatureMame OwnerMame
1 1| Ofbexr I Enagumanp
2 2 Obbexr 02 Brnagumnp
3 3| O6verT (1 Mean

Figure 104 — Example of relationship table for setting the many-to-many relationship at the
project’s level

Next you need to set variables for this table, as shown in Table 7.
Table 7 — Variables for setting the many-to-many relationship table

Variable Description

eliteGIS_relation _table Pointing to the table to use in relationship (empty value)

eliteGIS_relation_table _published Whether to publish the relationship table (true/false)

The example of filled values for the relationship table is shown on Figure 105.
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elitegis_relation_table
elitegis_relation_table_published ‘true'

Figure 105 — Example of filled values for the relationship table

To finish settings, specify the relationship in the project properties for each related layer, see
section 3.4 for details. The example of filled data about relationships in the project properties is
shown on Figure 106.

KMma CBAsLIEaEMEN cnoi CBAsbIBacMoe none  CEBASaHHEN cioll | CBAZaHHOE none jinj HHTeHOMEBHOCT
1| Feature O6LekTrl Mame Relation_Table FeatureMame Feature_Table HAszociation
2| Owner CoBCTEEHHMKN Mame Relation_Table OwnerMame Owner_Table Association

Figure 106 — Example of filled data about relationships in the project’s properties

The figures below show the example of map containing the layer with features and the table
with data about owners of these features, related by the many-to-many relationship, see Figure
107-Figure 109.

OTHOLWEHUA MHOTAE KO MHOTVM

':g N —— / admin B>
/ =t
=
® O6bekt 02 - OBbexTsl X 1%
MHcopmauma ICRC
Haasakme ObbekT 02
Onucanie
4 3aKazvkn P—
Oner
Némp
®énop

i:1

Figure 107 — Example of a feature related with many customers
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N

Figure 109 — Creation of the new feature with the option to relate it with one or multiple
customers

As by adding the relationship table to the map project, for the variable
eLiteGIS_relation_table_published the value true has been specified, then the relationship
table can be also viewed in the published map application, see Figure 110.
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Figure 110 — Relationship table in the published map application

6.7.Annotations

Enabling annotation support for a layer allows you to label polyline features as static labels. All
properties for annotations are taken from the properties of the regular label, see section 5.3.

To enable annotation support at the level of eLiteGIS, you need to specify the appropriate value
for the layer variable, see Table 8.

Table 8 — Variable for support for layer annotations
Variable Description

Points that the feature should be labeled with the

elLiteGIS_annotations
- annotation (true/false)
The example of filled variable value for the layer is shown on Figure 112.

elitegis_annotations "true’
Figure 111 — Example of filled variable value for annotation support

6.8.5QL query based view

The SQL query based view is the ability to create layers in a project based on a SQL query to
tables in a database. The property is set for the temporary layer.

To enable this option at the elLiteGIS level, it is necessary to specify the corresponding value for
the variable for the temporary layer in the map project, see Table 9.

Table 9 — Variable for creation of the SQL query based view
Variable Description

elLiteGIS_query SQL query to table in database
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The example of filled variable value for the temporary layer is shown on Figure 112.

elitegis_query " Select "DistrictMame", geom, CAST ( null AS TIMESTAMP ...
Figure 112 — Example of filled value for creation of the SQL query based view

6.9.Interpolation maps

Interpolation maps are provided to visualize clusters of point data and/or identify high
concentrations of activity.

At the level of the selected layer in QGIS project it is possible to set variables that will allow you
to display the layer data as the interpolation map by publishing the project in eLiteGlIS, see
Figure 113. At that, no additional service setting at the level of eLiteGIS is required.

elitegis_heatmap_kernel_function 'Uniform’
elitegis_heatmap_normalization_algorithm ‘Logarithm’
elitegis_heatmap_kernel_size_expression ‘coalesce( "pop_max", "pop_other" )’

Figure 113 — Variables for displaying the layer data as interpolation map

The variable eLiteGIS_heatmap_normalization_algorithm is provided for setting of
normalization of the values calculation and can have the following values, see Table 10.

Table 10 — Possible values for variable eLiteGIS_heatmap_normalization_algorithm

Value Description

Linear (by default) The calculated value is normalized linearly (uniformly)

, The calculated value is normalized by the logarithm, the average
Logarithm .
values are close to the maximum

The variable eLiteGIS heatmap_kernel function is provided for setting rendering parameters
(kernel function) and can have the following values, see Ownbka! UCTOYHUK CCbINKM HE HalgeH..

Table 11 — Possible values for variable eLiteGIS_heatmap_kernel_function

Value Description

Uniform (by default) Uniform distribution

Triangular Triangular distribution

Epanechnikov Epanechnikov (parabolic) distribution
Quartic Quartic distribution

Triweight Triweight distribution

Tricube Tricube distribution

Cosine Cosine distribution

The graphs of the mentioned kernel functions are shown on Figure 114.
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Figure 114 — Graphs of kernel functions for use by rendering of interpolation map

The variable eLiteGIS _heatmap_kernel_size_expression is provided for setting parameter of
kernel radius calculation by SQL expression (instead of standard parameter Radius in QGIS). The
variable takes the value as SQL expression for calculation of the radius value.

The variable eLiteGIS heatmap_model is provided for setting parameters for rendering of
interpolation map via the interpolation algorithm. The possible values of this variable are shown
in OwnbKa! MCTOMHMK CCbINKM HEe HaNnaeH..

Table 12 — Possible values for variable eLiteGIS_heatmap_model

Value Description

Interpolation mode is off, it is equivalent to the absence of this
property

Accumulation

Interpolation Interpolation mode is on

If interpolation is used, the variables for kernel function and kernel size
(eLiteGIS_heatmap_normalization_algorithm and
eLiteGIS_heatmap_kernel_size expression) are not considered.

Additionally, the interpolation map can be set by specifying value for normalization window, see
Table 13.

Table 13 — Variables for normalization window

Variable Description
elLiteGIS_heatmap_min_value Minimum value of normalization window
eliteGIS_heatmap_max_value Maximum value of normalization window

These parameters are optional. If they are not specified, the minimum value is taken as null, and
the maximum value is taken from the Maximum value parameter in QGIS.

The example of filled variables values for the normalization window and the interpolation
algorithm is shown on Figure 115.
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elitegis_heatmap_max_value 30
elitegis_heatmap_min_value 50

elitegis_heatrmap_model ‘Interpolation’

Figure 115 — Example of filled variables values for the normalization window and the
interpolation algorithm

The example of interpolation map published using eLiteGIS and CoGIS based on the map project
described above, is shown on Figure 116.

| Tepwmokapra (London Street Trees)

Boiitn —Zl

8)
| OuneTpE!

Figure 116 — Interpolation map showing distribution of trees in London districts

6.10. Heat maps

Heat maps are "temperature" maps of the territory, showing a continuous distribution of the
values of a feature (air temperature, atmospheric pressure, altitude, etc.), for the construction of
which various interpolation algorithms are used.

Figure 117 and Figure 118 show heat maps on air temperature and precipitation in the territory
of Russian Federation.
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Figure 117 — Heat map on air temperature for specific period in the territory of Russian
Federation
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Figure 118 — Heat map on precipitation for specific period in the territory of Russian Federation

The heat maps were created based on weather station readings (see Figure 119) and
interpolation of obtained values to the entire territory.
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Figure 119 — Source data from weather station based on which the heat maps were created

At the level of the selected layer in QGS project it is possible to set variables that will allow you
to display the layer data as heat map by publishing the project in eLiteGIS:

e eliteGIS_heatmap_model —enables interpolation mode for the layer;
e eliteGIS_heatmap_min_value — minimum value of normalization window;
e eliteGIS_heatmap_max_value — maximum value of normalization window.

At that, no additional setting of service at eLiteGIS level is required.

The variable eLiteGIS_heatmap_model is provided for setting parameters for rendering of heat
map via the interpolation algorithm. The possible values of this variable are shown in Table 14.

Table 14 — Possible values for variable eLiteGIS_heatmap_model

Value Description
, Interpolation mode is off, it is equivalent to the absence of this
Accumulation
property
Interpolation Interpolation mode is on

Additionally, the heat map can be set by specifying value for normalization window, see Table
15.

Table 15 — Variables for normalization window

MNepemeHHas Description
elLiteGIS _heatmap_min_value Minimum value of normalization window
eliteGIS_heatmap_max_value Maximum value of normalization window

These parameters are optional. If they are not specified, the minimum value is taken as null, and
the maximum value is taken from the Maximum value parameter in QGIS.
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The example of filled variables values for the normalization window and the interpolation
algorithm is shown on Figure 120.

elitegis_heatmap_rnax_value 30
elitegis_heatmap_min_value -50'
elitegis_heatrmap_model ‘Interpeolation’

Figure 120 — Example of filled variables values for the normalization window and the
interpolation algorithm

Examples of heat maps published using eLiteGIS and CoGIS based on the above mentioned map

project are shown on Figure 117 and Figure 118.

6.11. Pseudo 3D

Pseudo 3D is used to display pseudo 3D shapes based on areal features with a given height in
meters. The most common use of this feature is to display the height of buildings based on their
number of stores.

At the level of the selected layer in the QGS project, you can set variables that will allow you to
display layer objects as pseudo 3D features when publishing a project in eLiteGIS, see Figure 113.
At that, no additional setting of service at eLiteGIS level is required.

Table 16 — Variables for display of features as pseudo 3D shapes

Variable Description

Feature’s height in meters,
elLiteGIS _pseudo3d_heightExpression
sql expression is allowed

Opacity of side faces in percent

(0-100), calculated from the feature’s
opacity value specified in the symbol
coloring

eliteGIS_pseudo3d_faceOpacityExpression

Minimum visibility scale of pseudo 3D for the

elLiteGIS pseudo3d minScale
P - feature (optional)

Maximum visibility scale of pseudo 3D for

LiteGIS do3d Scal
eriteblo_pseddosd_maxocaie the feature (optional)

The example of filled values for variables is shown on Figure 121.

elitegis_pseudo3d_faceOpacityExpression ‘80
elitegis_pseudo3d_heightExpression ‘coalesce(level * 3.5, 3.5)'
elitegis_pseudo3d_minScale 10000
elitegis_pseudo3d_maxScale 500"

Figure 121 — Example of filled values for variables

The example of pseudo 3D visualization based on a service published with eLiteGIS and CoGIS
and configured at the map project level as described above is shown on Figure 122.
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Figure 122 — Example of pseudo 3D visualization

6.12. Number of layers

In the layer properties in QGIS it is possible to set the identifier (id) for the selected layer. This ID
will be assigned to the layer when publishing in eLiteGIS instead of the automatically assigned ID.

This property can be useful when debugging of QGS project, based on which the map service is
published and maps are created in CoGIS, as the order, quantity and IDs of layers, respectively,
can change, but at that used in the settings of map in CoGlIS.

The layer identifier is set via variable eLiteGIS_ layer id.

At that the order of layers remains the same as in QGIS project.
Setting two similar numbers is not allowed.

The example of filled value for variable is shown on Figure 123.

layer name Mol crod

elitegis_layer_id 5!
Figure 123 — Example of filled value for variable which specifies the ID of the selected layer
The number for Group layer is set in the layer name as follows: number=layer name
For example: 1002=My group layer.

The example of group layer with specified number in QGS project is shown on Figure 124.

Cnow
o [l & T P = gy

- [l 1002=Moii rpynnoecid cnoi
b = Pasnuya kadacmposoil crmoumocmiu

Figure 124 — Example of group layer with specified number
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6.13. Cropping map using mask layer

At the level of the QGS project you can configure cropping of all layers of the map service with a

special layer called a mask (MaskLayer). The mask layer can be of any type (point, polyline,

polygon) and of any color.

The mask layer can be any layer of the map project. The following layer variables are used for

setting the mask layer, see Table 16.

Table 17 — Variables for setting mask layer

Variable

Description

Values

elLiteGIS_masklayer

Indicates whether the layer is the mask
layer

true/false

Indicates which channel should be

A (opacity)

MaskLayer in the map service

used as the mask (in most cases, the A | R (red)
eliteGIS_masklayer_channel .

opacity is used) G (green)

B (blue)

Cropping by group layer. If the current

layer is in the group layer, then all
elLiteGIS_masklayer_group y , group , / , true/false

layers from this group will be used with

this cropping property.

, , Indicates whether the mask inversion
eliteGIS_masklayer_invert true/false
should be used

Indicates whether  to  displa
eliteGIS_masklayer_keep _in_map pray true/false

The example of filled values for variables is shown on Figure 125.

elitegis_masklayer ‘true’
elitegis_masklayer_channel ‘A

elitegis_rnasklayer_group ‘true'
elitegis_masklayer_invert ‘false'
elitegis_rnasklayer_keep_in_map ‘true’

Figure 125 — Example of filled values for setting the mask layer

6.14. Power line symbol

In topographic maps, to display power lines, the corresponding symbol is used: a linear feature,

at each vertex of which a symbol of a power line pole (point/square/rectangle) and indented

arrows in the directions of the line are displayed, see Figure 126.
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Figure 126 — Example of displaying power line on the topographic map

For setting such symbol in QGIS you need to create a combined linear symbol as shown on
Figure 127.

g
MpocTtan AMHKUA
v MapkepHan AMHUA
- Mapkep
MpocToi mapkep
- Mapkeprana AuHmuA
- Mapikep
MpocToit mapkep
- MapkepHan AMHUA
- Mapkep
MpocToit mapkep

Figure 127 — Setting combined symbol for power line

In the layer parameters specify the variable eLiteGIS markers_snap_to_line as true, see
Figure 128.

layer name N2
elitegis_markers_snap_to_line  ‘true’

Figure 128 — Example of filled variable value, that allows you to display complex combined
symbols (such as power line) on the map

Scale dependency is possible only if the marker itself is scale dependent. But at the same time,
its size will also change.
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7. Creating geocoding service
GIS server eliteGIS allows you to create geocoding service by map service.
In general case, the geocoding service in eLiteGIS can be used not only on address data for

matching addresses and coordinates, but also on any other data as the universal service for the
free text search.

Before publishing the geocoding service, you need to make sure that the source data for this
service is properly configured:

e the layers and fields in the layers, which will be searched, are defined in the database

e for layers where several fields will be used in the search, the values of these fields have
been merged

e theindex for the selected fields is built
e the map project is created from the selected layers

e inthe layers properties in the map project, the display field is specified, which matches
the fields by which the search will be carried out.

To build the address geocoder, it is necessary that in the map project, based on which the
geocoding service will be created, the layers of buildings and streets are present.

This section provides detailed instructions on publishing geocoding service.

7.1.Preparing data in database

To create the geocoding service, you need to define the list of tables and fields in the PostgreSQL
database that will be used for geocoding.

Note: for work with tables and fields, the pgAdmin is used.
Let’s assume that for work of our service the layers of building and roads are created.

In the buildings layer the fields city, street and number will be used (see Figure 129). In the roads
layer the field name will be used (see Figure 130).
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[ buildings x

General  Columns  Constraints  Advanced Parameters  Security  S0L

Inherited from table(s) Select to inherit from. .

Columns *
Name Data type Length/Precision  Scale Not NULL?  Primary key?
# @ osmid bigint =
# T coce smallint m
[ @ type charactervaning  + m
[# @ category charactervaning  + m
Z @ name charactervaning ) o |
@ 8 layer integer 3 &3
Z 0 e intger ) o |
|3 T number charactervanying - | =
|B o street charactervarying = | m
|E o city character varying - | =
@ B poScO%  charsciervening - ) v |
@ 8 fas smalint . ) v |
@ 8 shepe pr—— . =
# @ name.sn charactervaning = ) v |
@B rmen chemerenyig - ) e |

Figure 129 — Buildings layer: fields for geocoding

roads X

General  Columns  Constraints  Advanced Parameters  Security  SOL

Inherited from Select to inherit from...

table(s)

Columns '
Name Data type Length/Precision  Scale NotMULL?  Primary key?

# @ osmid bigint = I

(2 @ code smallint

i felass character varying ~ “

# @ name character varying ~

# @ ref character varying

# @ onewsy character N '

[ @ maxspeed integer
Z 0 layer intager
@ bridge boclean
& @ tunnel boclean

# @ shape geamety

Figure 130 — Roads layer: fields for geocoding

For correct search by the geocoder using the freetext index, for layers in which more than one
field will be used, it is necessary to combine the values of these fields.

For example, for the buildings layer, you need to create a new search field and add the necessary
values there as follows:

ALTER TABLE public.buildings ADD COLUMN search_text character varying;
UPDATE public.buildings SET search_text = TRANSLATE(COALESCE ("city", ") [ ""[]
COALESCE ("street", ") || '" || COALESCE ("number", "), "/+-" " "),
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Then create the trigger to update this field, if needed:

CREATE FUNCTION buildings.update_search_text() RETURNS trigger AS SS
BEGIN
NEW.search text = translate(NEW.city [| " || NEW.street [| "' || NEW.number, "./+-
)
RETURN NEW;
END;
SS LANGUAGE plpgsql;

CREATE TRIGGER buildings_update_search text BEFORE INSERT OR UPDATE ON
public.buildings
FOR EACH ROW EXECUTE PROCEDURE buildings.update search_text(),

And then specify the freetext index for the selected fields:

CREATE INDEX ON public.buildings
USING gin(to_tsvector('russian’, COALESCE("search_text", ")));

CREATE INDEX ON public.roads
USING gin(to_tsvector('russian', COALESCE("name", ")),

After this it is recommended to make sure that the indices are created. To do so, check the
information about the table in the database, as shown on Figure 131.

v [Hbuildings
* [{ Columns
* k4 Constrains
v 2 Indexes (6)
53 buildings_areatype_idx
i3 buildings_code_idx
5s buildings_layer_idx
fa buildings_shape_idx
sta buildings_to_tsvector_idx

sta buildings_type_idx
Figure 131 — Buildings layer: indices for geocoding

7.2.Preparing the project in QGIS

For publishing of geocoding service in eLiteGIS it is needed to create map project with the
geocoder data.

To do so, add the buildings and roads layers created on the previous step, to the map project,
see Figure 132.
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Figure 132 — Adding layers for geocoder to the QGIS map project

Next, for each layer, you need to specify the presence and correct order of fields. To do this,
from the context menu of the layer, you need to open the attribute table, as shown on Figure
133.
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Figure 133 — Attribute table of the layer

Next, in the attribute table, from the context menu for the column headings, select Organize
Columns, see Figure 134.

J a BENLTYTE »
osm_id code type categol ™
1 200748581 soo0|nury|  Hide Column
Set Width..,
2 290950541 5000 | NULL .
EBTOMETHHECKHH pEBMEp
3 290950551 5000 | MULL
4 200950561 5000 | NULL Sort...

Figure 134 — Setting the fields composition

And then in the appeared window Organize Table columns, you need to leave enabled the field
primary_key and those fields that will be used in the geocoding, see Figure 135. Press OK.
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Figure 135 — Selection of layer fields for use in the geocoding service

This way the order of the fields in the table will be set. These steps must be repeated for all
other layers.

Then you need to give each layer a field that will be used as Display Field. To do this, select the
Display item in the layer properties and set the corresponding field, see Figure 136 with the
example.

Hwua B neresge

a3 .
E Attributes Form | | abe name | = | |£|
The feature display name is used in identify results, locator searches and the attribute table's dual view list.
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HTHML Map Tip
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Figure 136 — Setting display field

If you need to set display by multiple fields, set Display expression. For example, for the buildings

layer, the expression may look as following: concat("postcode”, ', "city","' ", "street"," ' "number"),
see Figure 137.

Hwua B nerespe

concat{postcode", |, wey' " Street’ ", humber 7| M l |E|

The feature display name is used in identify results, locator searches and the attribute table's dual view list.

Figure 137 — Display by multiple fields

mnon mnon mon

Note: only following functions are supported: "sin", "cos", "tan", "atan",

mn n mon " n mon mon

"log", "log10", "cailing", "floor", "round", "Itrim", "rtrim", "substr", "substring", "concat", "lower",
n n non mon mon

"upper", "pow", "andbits", "len", "length", "coalesce", "mod", "scale linear", "scale _exp",
"tostring"

mon mon

abs", "asin", "acos",

By default the freetext search is done by the field specified in Display Field.

If the expression is specified, the freetext search will not work. In this case, it is necessary to
specify the field, by which the search should be done, by a separate property in the layer
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settings. To do this, in the layer properties in the Variables tab specify variable
eLiteGIS_geocode_search_fields with the search field name, see Figure 138.

elitegis_geocode_search_fields  'search_text’

Figure 138 — Setting search field

Now save the created QGS project, see Figure 139.

Q
m Mpaexa Bwag Cpoil  Ycranoekm Moaynm Bexgop Pactp  base
" Cosgate Ctrl+N D P Je.
Cospate no wabnony »
OTKpbITh... Ctrl+0
OTkpbITE U3 »
OTkpeiTe HeaaeHne » &
3akpeiTs
5 Coxpanmts Ctrl+S =
5} Coxpanurs xak... Ctrl=Shift+5
CoxpanuTe & v -
OTMEHWTE MIMEHEHWA... B&®

Figure 139 — Saving QGS project

Preparation of data and project for publishing geocoding service is completed.

7.3.Publishing the geocoding service in elLiteGIS

P Mpoexr
¥ Cno#
layer <map layer>
layer_id ‘buildings_f0757d0f 097c_4f1e_96d7 e09f051ac891

This section describes the steps of publishing geocoding service in eLiteGIS. More details about

work with services (including the geocoding service) are provided in Publishing GIS services in

eliteGIS manual.

For publishing geocoding service created based on the map project (see above), open eliteGIS

Manager and download QGS project, see Figure 140.

{2t | eliteGIS.Services

Cofep#MMoe Nanku

A, 3arpyants dhainn Wi nepeTawmTe ero cloga

AmA MocnegHue MIMeHeHna Tun cepeuca Twn KapTsl
[Josmde 27.3.2020 17:25
[ utilities 27.3.2020 13:50
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Figure 140 — Downloading QGS project in eLiteGIS
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After the project download, the map service is automatically published. Check its working
capability as shown on Figure 141.

fr | eliteGIS.Services o

Cofie M 0e Nank1
X 3apyaws hadn Wnw nepeTawpTs eno coaa u
MocnegHes -
Gkl Tian cepanca T £3pTh Crarye
PINEHERAE

Figure 141 — Checking the geocoding service working capability

The order of fields in the service declaration should be the same as for the freetext index, see
Figure 142.

“— c @ He zawmweHo

@ DataEast [¥T| YouTrack [lI Air2 [l Demo

airg/elitegis/rest/services/geccode_data/MapServer/0

B T=t5 [ CityCloud [l Cogis2 W M

"truncated”: false,

“name” ape”,
“type”: iFieldTypeGeometry”,
“alias”: ape”,
"length™: @,
“"domain™: null
T.
{
"length”: &,
domain™: null
T
{
"truncated”: false,
"name": "strest"”,
"type": " FieldTypeString”,
"alias": "street",
“"length”: 1873741822,
“"domain®: null
;.
{
"truncated”: false,
“name": "numbar”,
"type": "esrifisldTypestring”,
“aliaz "number”,
"length™: 18737418232,
“"domain”: null
1

Figure 142 — Checking the fields order in the service declaration

After checking completion, the geocoding service can be published, see Figure 143.
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Figure 143 — Adding the geocoding service (1)

In the appeared window specify the service name and press Add button, see Figure 144.

Oo0aeWTe CepEMC reckodWpoBaHuA W

Figure 144 — Adding the geocoding service (2)

Then, in the Project tab of the service properties in the Map name field, select the map service

that was published on the previous step based on the QGIS project. Press Save, see Figure 145.

&r | goecode o &L LB

MNpaea gocTyna BoamosHooTM MNpoexr

Figure 145 — Setting the geocoding service

Geocoding service is ready for work.
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8. Attachments

eLiteGlIS supports storing photos, documents and other files as attachments to features. Setting
up the storage of attachments is not done by means of QGIS, but via creation and setting of
specific tables in the database.

8.1.Storing attachments in the database

To store attachments in the database, separate tables are created for each feature class to
which you want to add attachments.

Table name by default: <mytable> ATTACH.

The table can be created by means of QGIS (in the Database manager).

The table structure (field names and types) looks as following, see Figure 146.

MonA B Tabnuue:

Mame Type Mull
ATTACHMENTID intd

REL_OBIECTID intd
COMTEMNT_TYPE varchar (233)
ATT_MAME varchar (233)
DATA_SIZE intd

DATA bytea v

Figure 146 — Structure of table for storage of attachments in the database

The script for table creation in PostgreSQL:

CREATE TABLE <my_schema>."<my_table> ATTACH"
(
"ATTACHMENTID" serial,
"REL_OBIJECTID" integer NOT NULL,
"CONTENT _TYPE" character varying(255) NOT NULL,
"ATT_NAME" character varying(255) NOT NULL,
"DATA_SIZE" integer NOT NULL,
"DATA" bytea,
CONSTRAINT <my_schema>."<my_table>_ ATTACH" PRIMARY KEY ("ATTACHMENTID")
)
TABLESPACE pg_default;
ALTER TABLE <my_schema>."<my_table> ATTACH"
OWNER to postgres;

8.2.Storing attachments as files on the disk

For storage of attachments on the disk, a separate table is created, in which it is specified where
the files will be saved and for which feature classes.

Table name by default: eLiteGIS_attachment_groups.

The table can be created by means of QGIS (in the Database manager).

The table structure (field names and types) looks as following, see Figure 147.
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MonA B Tabnuue:

Mame Type Mull
ohjectid intd
group_name varchar v/
target_table_name varchar v/
folder_path varchar v
is_enabled varchar W

Figure 147 — Structure of table for storage of attachments as files on the disk
The table:
e group_name —the name of table record for orientation (can be not unique);
e target table_name —the short of full name or template of the feature class name;
e folder _path —the path to the root folder where to the files should be saved;
e js_enabled —the property indicating whether the setting of this record should be used (0
-no, 1-yes).
The script for table creation in PostgreSQL:

CREATE TABLE <my_schema>.elLiteGIS_attachment_groups
(

objectid serial,

group_name character varying,

target_table_name character varying,

folder_path character varying,

is_enabled character varying,

CONSTRAINT elLiteGIS_attachment_groups_pkey PRIMARY KEY (objectid)

)
TABLESPACE pg_default;

ALTER TABLE <my_schema>.eliteGIS attachment_groups
OWNER to postgres;
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9. Edits history

eLiteGIS allows you to enable recording of all edits of the features.

This setting is not done by means of QGIS, but via creation and setting of specific tables in the
database.

For work of the edits history setting, the corresponding SOE rule (see details in the Creating map

applications in CoGIS manual) and the specific table in the database are required.
Table name by default: eLiteGIS_edit_history

The table can be created by means of QGIS (in the Database manager).

The table structure (field names and types) looks as following, see Figure 148:

MonA B Tabnuue:

Mame Type Mull
id uuid

edited_user varchar (233) v
edited_date date
target_table_name wvarchar (255)
target_oid intd

action_type warchar (30)

attributes_data text

Figure 148 — Structure of fields in the table for storing the edits history
The script for table creation in PostgreSQL:

CREATE TABLE <my_schema>.eliteGIS_edit_history

(
id uuid NOT NULL,

edited_user character varying(255),
edited_date date NOT NULL,
target_table_name character varying(255) NOT NULL,
target_oid integer NOT NULL,
action_type character varying(50) NOT NULL,
attributes_data text NOT NULL,
CONSTRAINT eLiteGIS_edit_history_pkey PRIMARY KEY (id)
)
TABLESPACE pg_default;
ALTER TABLE <my_schema>.eliteGIS edit history
OWNER to postgres;
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10. Tiles auto update

The map service, in addition to vector graphics, can output the map areas as the raster image.
Such image is divided into blocks/squares called tiles.

After generation, the tiles are stored in the tile cache, and on subsequent requests, the tiles are
not re-generated, but taken from the cache. Thus, if map features have been changed, then
these changes will not be reflected on previously generated tiles.

To avoid such situations, the map service in eLiteGIS can be configured to update those tiles that
contain changed features. Besides the corresponding setting of service in eLiteGIS Manager (see
Publishing GIS services in eLiteGIS manual), it is required to create a specific table in the
database, where to the extents for tiles re-generation will be recorded.

Table name by default: eLiteGIS_changed_extent_log.
The table can be created by means of QGIS (in the Database manager).

The table structure (field names and types) looks as following:

MonA B Tabnuue:

Marne Type Mull
id intd
target_table_name text W
SEMVICE_Name text W
xmincoord floatd v
xmaxcoord floatd v
ymincoord floatd v
ymaxcoord floatd v
spatial_reference_id intd v
processed intd v
edited_date timestamp v

Figure 149 — Structure of table for storage of extents for tiles re-generation

The script for table creation in PostgreSQL:

CREATE TABLE <my_schema>.elLiteGIS_changed extent log
(
id serial,
target_table_name text,
service_name text,
xmincoord double precision,
xmaxcoord double precision,
ymincoord double precision,
ymaxcoord double precision,
spatial_reference_id integer,
processed integer,
edited_date timestamp with time zone,
CONSTRAINT eLiteGIS_changed extent_log pkey PRIMARY KEY (id)
)
TABLESPACE pg_default;
ALTER TABLE <my_schema>.eliteGIS changed extent log
OWNER to postgres;
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Also, to fill this table in the database, you should create the trigger for the change in the
corresponding feature class. If there are several feature classes, then the trigger is created for
each such class.

The trigger creation script is as following:

CREATE FUNCTION <my_schema>.set_data_to_extentchangelog() RETURNS trigger AS $S
BEGIN
IF (OLD.geom IS NOT NULL AND ST_IsEmpty(OLD.geom) = false) THEN
BEGIN
INSERT INTO <my_schema>.eliteGIS changed extent |og (edited_date,
target_table_name, xmincoord, xmaxcoord, ymincoord, ymaxcoord,
spatial_reference_id)
VALUES (CURRENT_TIMESTAMP,
concat(TG_TABLE_SCHEMA, ".!", TG_TABLE_NAME),
ST_XMin(OLD.geom),
ST_XMax(OLD.geom),
ST_YMin(OLD.geom),
ST_YMax(OLD.geom),
ST _SRID(OLD.geom));
END;
END IF;

IF (NEW.geom IS NOT NULL AND ST_IsEmpty(NEW.geom) = false) THEN
BEGIN
INSERT INTO <my_schema>.eliteGIS changed extent |og (edited date,
target_table_name, xmincoord, xmaxcoord, ymincoord, ymaxcoord,
spatial_reference_id)
VALUES (CURRENT_TIMESTAMP,
concat(TG_TABLE_SCHEMA, ", TG_TABLE_NAME),
ST_XMin(NEW.geom),
ST _XMax(NEW.geom),
ST_YMin(NEW.geom),
ST_YMax(NEW.geom),
ST_SRID(NEW.geom));
END;
END IF;

RETURN NULL;
END;
SS LANGUAGE plpgsql;

CREATE TRIGGER set_data_to_extent_change log
AFTER INSERT OR UPDATE OR DELETE
ON '<my_schema>.<my_featureclass>

FOR EACH ROW
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EXECUTE PROCEDURE <my_schema>.eliteGIS changed extent log();
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