not at all a manual
simply a quick how-to-do guide

This section explains the advanced operations supported by spatialite-gis

We'll assume you've already acquired a sound familiarity with basic operations.
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10 - Geometry editing: removing a sub-geometry from a complex Geometry



1- Layer management: extent / drop table / Spatial Index
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spatialite-gis allows you to perform various common utility task related with layer (DB table)
management:

you can update the layer statistics: this one is a batch, deferred task, specifically aimed to
determine the extent for a single layer [and the whole project's full extent]. You are strongly
suggested to update layer's statistics every time you've inserted, deleted or updated lots and lots
of entities.

you can create or remove a Spatial Index [either an R*Tree one, or an MBR-cached one, at
your free choice]. Please note: creating a Spatial Index for a layer storing less than some
thousands entities doesn't make any speed improvement at all. Conversely, creating a Spatial
Index for a layer storing some hundred thousands [or millions] entities make a dramatic speed
improvement.

and finally you can drop [delete] a complete layer. In this occurrence spatialite-gis take care of
dropping the corresponding DB table and any further layer-related definition. Please note: this
one is an unrecoverable operation; so, think twice before confirm !!!



2 — Shapefile import / export
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Importing and / or exporting GIS datasets using the popular and widespread Shapefile format usually is
a common task: so spatialite-gis allow you to perform both operations.



Load Shapefile

Path: | C:Documents and SettingsisandrofDeskioplGisTest\ TEST |
Table name: | |
GeomColumn name: |Genmetr';.r |
harset Encoding
BIGE-HEXCE: 1333 -~
BIGE-HESCS: z001 1
CPaEQ0 Lo 0EM Western Europe
CP3EZ LO2/0EM Hebrew
CPEEE LO20EM Cyrillic D
CPa74 Los/0EM Thai
= CPa3z Lo 0EM Japanese
3RID: v |cpaze DOZ/0EM Chinese
Cha43 LOS/0EM Eorean
CP3E0 Lo /0EM Chinese/Bigh
CPll33 Laotian
CPlzE0 WMindows Central Europe
CPlzEl Windows Cyrillic
4 = Latin 1
CPLlEEZ . Gree]-.: w
K, ] [ Zancel

While importing some shapefile you'll be required to select a SRID and a charset encoding [may be
you already know everything about this, because the companion app spatialite-gui works exactly in
same identical way]



3 — Creating a new DB table / layer
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spatialite-gis allows you to create from scratch a completely new layer [DB table].



X

Create DB Spatial Table
Weckor Layver - DE Table

Table Mame: | | |

Description: | |

Geamekry Calumn

Column Name: | Geometry SRID: (4326 |3

Geometry Type
(%) POINT (I LINESTRIMNG (Y POLYGEON
I MULTIPOINT (I MULTILINESTRING () MULTIPOLYGOMN
Calumns

INTEGER PRIMARY KEYT AUTOINCEEMENT

Colunin details
MULL walues
i | PkId
Column Mame | Elvest i

Descripkion: | nique IT |

Daka Type
(%) INTEGER  ({ JFLOAT ITEXT ) BOOLEAN
) DATE (IDATETIME () IMAGE {JELOE
Format hints Save Changes
Length: |:| Decimal digits: |:|

[Create Tal:ule] [ Cancel ]

The create DB table panel is very similar to the table layout panel we've already seen while
explaining basic operations.

Any Spatial Table found into an SQLite / SpatiaLite DB may be accessed as a layer by spatialite-gis

The minimal requirements to define a valid Spatial Table are the followings:

you've to select a table name [and, may be, an optional human readable name too]
you've to select a geometry column name, specifying its geometry type and SRID.

you've to define a primary key of the numeric auto-increment type [this task is automatically
performed]
then you can freely add any other column [attribute] as required. You can defer this task to a

later time, because you can use the table layout panel to add columns to any already existing
table.



4 — Attributes editing
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By default spatialite-gis disables any editing operation. You have to explicitly enable editing.



X

Identify Entities

Current Layer
Weckor Layer: | Counkries, Geometry
| | Use alias names
Description: | Countries |
Selected entities Current enkity
RowlId Entity label | Delete this entity
-
1 Attribute value -
PEK_UID 110
1D 110
FIPS_CNTRY IT
GMI_CNTRY ITA
country name I Fepubblica Italiana |
national flag I I B
- - b
I e

The most immediate way to edit an entity is the one to use the Identify panel.
As you can easily notice, when editing mode is enabled, you are allowed to:

¢ delete the currently selected entity
* modify any attribute value
* make any change to a permanent one, i.e. updating the corresponding DB row

* and you can recall the original values using the restore button [obviously, before actually saving
changes]



DB Table X
Current Laver
Yeckar Laver: | Admin, Geometry Desc: | Administrative regions
Selected Calumns Filter Clause Crder By
ROWID 2 B CMTRY _NAME - unused -- v [Jz-a
Geomekry Type! Geomekry'
Srid{"Geometry™) Ttaly -- unused -- v [[]z-a
Isvalid{"aeometry™ .
ArealGeometry™) Comparison operator - unused - w [[]z-a

.ﬁ.sText{I;eqFruid{"GenTetr (ST ) Like

wrCentroid{"Geometry")

"EECentruidi"Genmetri"ii = O <= O 1shul —
8D O == () Mokl

Selected entities

IUse alias names

Lt
ROWID  PK_UID  FIPS_ADMIN @ GMI_ADMIN | ADMIN_MAME | FIPS_CNTRY GMI_CNTRY

1 1013 1013 ITo ITA-ABR. Abruzzi IT ITA
2 1014 1014 IToz ITA-BSL Basilicata IT ITA
3 1015 1015 ITa3 ITa-CLE Calabria IT ITA
4 1016 1016 ITo4 ITA-CMP Zampania IT ITA
5 1017 1017 ITos ITA-ERM Ernilia-F.ormagna IT ITA
6 1013 1013 IToG ITa-Fia Friuli-venezia Gidlia 1T ITA
7 1019 1019 Imaz? ITa-Las Lazio IT ITA
8 1020 1020 ITO3 ITA-LIG Liguria IT ITA
g 1021 1021 ITo9 IT&-LMBE Lornbardia IT ITA
10 1022 102z ITi0 ITA-MRC Marche IT ITA
11 1023 1023 IT11 ITA-MOL Miolise IT ITA
12 1024 1024 ITiz ITA-PMM Piemonte IT ITA
13 1025 1025 IT13 ITa-PUG Puglia IT ITA v
4 »

M q [ [l current blocks 1) 20 [20 rows] |£] 4 |

An alternative way to perform attribute editing is the one using the show DB table feature (obviously,
enabling editing mode).
In this example we have set a filter in order to show only the regions of Italy.




DB Table X
Current Laver
Yector Layer: | fdrnin, Geometry |Desu:: | Administrative regions |
SelectedColumns Filter Clause Order By

ROWID | CHTRY_NAME v | - unused - v |z
Geometry Typed"Geometry’

Srid( " Geamekry) | Ttaly | | urused -- w | []z-a
Isvalid{"Geometry™ - )

Areal"Geometry"™ iComparison operataor | unused - w | Clz-a
AsTexk{Centroid( " Gearmetr ®= O <s i Like

wiZentroid{"Geometry")

¥{iZenkroid{"Geometry"
M W

Selected entities

O<  Os<= Ot

s (== i Mol

Ilze alias names

Ea
ROWID PK_UID | FIPS_ADMIN GMI_ADMIN | ADMIN_MNAME | FIPS_CNTRY GMI_CNTRY —

1 1013|1013 17Ol ITA-AER ITA
2 1014 1014 ITOR2 ITA-BSL ITA
3 1015 1015 1703 ITA-CLE Calabri ITé
4 1016 1016 ITD4 ITA-CMP Campania 4] ITA
5 1017 1017 1705 ITA-ERM Emilia-Romagna  IT ITé
6 1018 1018 1706 ITA-FYG Friuli-Venezia Giula T IT4
7 1019 1019 1707 ITA-LAZ Lazio IT ITA
§ 1020 1020 1708 ITA-LIG Liguria IT ITé W
9 1021 1021 1709 ITA-LME Lombardia IT IT4
10 1022 1022 IT10 ITA-MRC Marche IT ITA
11 1023 1023 ITiM ITA-MOL ITé
12 1024 1024 ITiZ ITA-PMM Piemante IT ITA
13 1025 1025 ITi3 ITA-PLG Pugia ITA o
< | >

M | [ [l current block: 1) 20 [20 rows]

[2]]a) @ Ca

Now we have selected any region belonging to Souther Italy, and then we'll press the bring to top any
selected row button.




DB Table

X

Current Laver

Yectar Laver: | Admin, Geometry Desc: | Administrative regions
SelectedColumns Filter Clause Order By

A CMTRY_MAME v -- unused - w | [ ]z-a
Srid{"GEDmetw"} ) Ttaly -- unused -- w ([ ]z-n
I;;ﬂ:gég;ﬁ;nﬁ;ﬁ?; ) Comparison operator - unused -- w | []z-
AsTexk{ Centroid{™Eeomety @ = ors Like

wiCentroid{"zeometry" )

‘FECentraidi"Geametri"ii O< Oe= () Ishiul
jiile O »= O hothul

Ilze alias names

Selected entities

Ea
IWID  PE_UID | FIPS_ADMIN | GMI_ADMIN | ADMIM_NAME | FIPS_CNTRY  GMI_CNTRY |

1 13 1013 ITo1 ITA-ABR. Abruzzi IT I
2 14 1014 ITOZ ITA-B3L EBasilicata IT ITA I
3 15 1015 ITO3 ITA-CLE Calabria IT ITa I
4 16 1016 ITo4 ITA-CMP Zampania IT ITA I
5 Z3 1023 IT11 ITA-MOL Malise IT ITA I
B =25 1025 IT13 ITA-PUG Puglia IT ITa I
T 17 1017 ITOS ITA-ERM Ernilia-Formagna IT ITA I
8 15 1013 ITOG ITA-FYG Frili-venezia Gidlia | IT ITa I
q 19 1019 ITa? ITa-LaZ Lazia IT ITA I
10 =0 1020 ITO3 ITA-LIG Liguria IT ITA I
11 £1 1021 IToa ITA-LMBE Lornbardia IT ITa I
12 22 1022 IT10 ITA-MRC Marche IT ITA I
13 24 1024 Imz ITA-PMM Fiermonte IT ITa Il
4 b

2 |@| e ]

All right: any selected row is how shown on the table top, and the background is highlighted: this actually
means any change we'll apply will automatically propagate to the whole selected block.

M q ) [l | currentblack: 120 [20 raws]

Please note: if you wish to do so, you can obviously apply a change to a single cell. Simply don't use the
selected block at all; you can remove the selected block pressing the remove rows group button.



DB Table

Current Laver

X

Yectar Laver: | Admin, Geometry Desc: | Administrative regions
SelectedColumns Filter Clause Order By

A CMTRY_MAME v -- unused - w | [ ]z-a
Srid{"GEDmetw"} ) Ttaly -- unused -- w ([ ]z-n
I;;ﬂ:gég;ﬁ;nﬁ;ﬁ?; ) Comparison operator - unused -- w | []z-
AsTexk{ Centroid{™Eeomety @ = ors Like

BiCentroid"Geometry'"y)
‘FECentraidi"Geametri"ii O= O <= ) Ishull Query
8 |O= O »= ) Mokhul

Ilze alias names

Selected entities

Ea
IWID  PE_UID | FIPS_ADMIN | GMI_ADMIN | ADMIM_NAME | FIPS_CNTRY  GMI_CNTRY |

1 13 1013 ITo1 ITA-ABR. Abruzzi IT ITA Southern
2 14 1014 ITOZ ITA-B3L EBasilicata IT ITA Southern
3 15 1015 ITO3 ITA-CLE Calabria IT ITA Southern
4 16 1016 ITo4 ITA-CMP Zampania IT

5 £3 1023 IT11 ITA-MOL Malise IT

B 5 1025 IT13 ITA-PUG Pudglia IT

T 17 1017 ITOS ITA-ERM Emnilia-FRomagna IT

& 15 1013 ITOG ITA-FYG Frili-venezia Gidlia | IT

q 19 1019 ITaz ITa-LaZ Lazia IT

10 =0 1020 ITO3 ITA-LIG Liguria IT

11 &1 1021 IToa ITA-LMB Lornbardia IT

12 22 102z ITi0 ITA-MR.C Marche IT

13 24 1024 Imz ITA-PMM Fiermonkte IT

4 b

M q ) [l | currentblack: 120 [20 raws] e} =]

Please note: any modified cell is now shown highlighted: this is because such changes are not yet been
saved into the DB, but simply are temporarily cached in memory.

You have to explicitly press the save button in order to make any change to be permanently recorded
into the underlaying DB.



5 - Inserting new entities / drawing
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In order to begin a new entity insertion you have prior to:
+ make the relevant layer to be the currently selected one
« enable editing operations for this layer
» select the draw tool

To examine a first example (the most simple one), we'll now suppose to insert a POINT-type entity, i.e. a
new City.

You simply have to position the mouse cursor over the most appropriate coordinates and then perform a
left mouse button click: and immediately you'll notice a blinking point over the map showing the
selected point; you've just defined a valid geometry, and now you have to assign the corresponding
attributes in order to complete the new entity insertion.



Insert Entity

Current Layer

Veckor Laver: | Cities, eomekry |

Description: | Cities

Mew Enkiby

Attribute value

PK_UID

UN_CODE

WuP_CAPIT

¥_2003 el

IMS_ID 9999

GEO_CODE 9999
WUP_AGGL Arezzo

CNTRY_MNAME |Italy

CAPIT_1_o0 || acbd

[ Insert Entity ] [

GED_SUBREG ‘Western Europe
GEO_REGIOM Europe

Abork

Use alias names

]

Simultaneously, an Insert Entity panel will be shown.

Simply fill any required attribute using appropriate values: if spatialite-gis detects any data type
incoherency then the corresponding value will be highlighted using a colored background.

spatialite-gis E|

Q

Some illegalfinwvalid attribute value was Found

Flease correct any error and then retry

Please note: spatialite-gis refuses to insert invalid entities (i.e. rows causing any SQL constraint

violation); so you have to correct any issue before actually trying to perform an INSERT.
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All right: once you've set appropriate values to each required attribute, the new entity you've just now
inserted is visible over the map.
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As a second example (a most complex one), we'll now suppose to insert a POLYGON-type entity, i.e. a
new imaginary and fictious Country.
Drawing a polygonal surface is a little bit more complex than defining a single point: procedures related
with lines and polygons drawing have already been exposed in the basic manual section [please, re-read
the measure polygon tool page if required].
Simply you have to:

+ click the left mouse button for each one vertex you intend to place.

+ and then press the END key in order to terminate drawing.

® you can use the CTRL+U key [UNDO] in order to discard any wrong or misplaced vertex.
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Anyway, inserting a POLYGON entity [and a LINESTRING entity as well] follows the same identical steps
required in order to insert a POINT entity:

1. first, defining a valid Geometry [drawing]

2. filling the attribute values using the Insert Entity panel
3. once you've completed both steps, the new entity will be immediately shown over the map



6 — Geometry editing: moving a Point or a Vertex

* Planet Heart - Geopolitics

Files

FABARR SR E OB 08 o6 saAdds £ %0 a
4 =] 3

i| iijj ] l|

| Scale 101085040 44°0446"N 11°44'42"E

Assigning new coordinates to some already existing Point (i.e. moving to a different location) is a very
simple task:

1.

2.
3.
4

~Nown

be sure to set the relevant layer as the currently selected one

be sure to allow this layer to be editable

select the move vertex tool

then place the mouse cursor over the Point you intend to move: a special marker will now be
shown to confirm this one Point is the currently selected one.

now hold the mouse left button pressed down, and start dragging.

you'll notice that a second special marker will be shown, following the mouse motion.

and in order to make the new position to be permanently assigned to this point (i.e. completing
the move point op), simply release the mouse left button.
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And you can apply the same operation to any Linestring or Ring vertex as well.
In this case you'll immediately notice how the figure changes accordingly to the mouse motion.



7 — Geometry editing: deleting a Vertex
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For Linestring and Ring geometries you can apply another draw tool in order to edit geometries: i.e. the
delete vertex tool.

You simply have to place the mouse cursor over the specific vertex you intend to remove [a special
marker will be shown to give you a visual feedback], and then perform a left mouse button click, and
the selected vertex will be immediately removed.

Please note: under some circumstances, removing a vertex will produce a degenerated geometry, such
as a Linestring containing less than 2 vertices, or a Ring containing less than 4 vertices: in order to
preserve anyway geometry consistency and correctness, spatialite-gis rejects any attempt to produce
such degenerated geometries.



8 — Geometry editing: interpolating a Vertex
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And for Linestring and Ring geometries you can apply yet another draw tool in order to edit geometries:
i.e. the interpolate vertex tool.
place the mouse cursor over the specific Segment you intend to interpolate: a special marker will
now be shown to confirm this one Segment is the currently selected one.

now hold the mouse left button pressed down, and start dragging.

you'll notice that a second special marker will be shown, identifying the interpolated vertex, and

1.

2.
3.

following the mouse motion.

and in order to make the new interpolated vertex to be permanently inserted (i.e. completing the
interpolate vertex op), simply release the mouse left button.



9 — Geometry editing: inserting a sub-geometry into a complex Geometry

The followings may be assumed to be complex Geometries:
* a MultiPoint i.e. a collection of elementary Points
* a MultiLinestring i.e. a collection of elementary Linestrings
* a MultiPolygon i.e. a collection of elementary Polygons

* but any Polygon as well represents a complex geometry: a polygon is defined by its Exterior
Ring, but may well be it contains any arbitrary number of Interior Rings [holes] as well. So,
any Polygon may be assumed to be a collection of elementary Rings.

In the following example we'll examine how to add Interior Rings and further Polygons to some
MultiPolygon; this one being the most complex case, you'll find really easy adapt by yourself this example
to MultiLinestrings and / or MultiPoints.
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First of all, we are required to select the current entity: we can accomplish this task using the select
complex geometry tool. Actually we'll select the fictious Utopia Island we've just inserted.

Once an entity becomes the currently selected one, special markers will be shown to highlight this entity
over the map.

And when a complex geometry has been selected, then any further drawn geometry will be added to this
complex geometry collection, instead of being considered as a new, distinct entity [as is the standard,
ordinary behavior].



' Planet Heart - Geopolitics

Files

FRaSausSz @B &8 6o

= || C\Documents and Settings)s:

£ Il | |

Scale 1:71255824 40°34'17"N  12°16'26"E

Accordingly to the previously exposed rules, the new Ring we've just now drawn will be immediately
appended as a new elementary Polygon, belonging to the Utopia Island MultiPolygon.
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And when spatialite-gis can automatically detect if the new Ring has to be considered as an Interior
Ring, so you can easily add holes to any Polygon.
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So, in a very few steps, we've been able to define a quite complex geometry, i.e. a MultyPolygon
containing two individual Polygons, each one of them containing internal holes.



10 — Geometry editing: removing a sub-geometry from a complex
Geometry

In the previous paragraph we've explored how to use spatialite-gis in order to add new elementary
geometries into a complex Geometry.

Quite obviously, the opposite operation is supported as well, i.e. the one to remove elementary
geometries from a complex Geometry. This includes:

®* removing a Point from a MultiPoint

* removing a Linestring from a MultiLinestring
* removing a Polygon from a MultiPolygon

* removing an Interior Ring from a Polygon

Please note: under some circumstances, removing an elementary geometry from a collection will produce
a degenerated geometry, i.e. a NULL [empty] one: in order to preserve anyway geometry consistency
and correctness, spatialite-gis rejects any attempt to produce such degenerated geometries.
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We'll continue using the fictious Utopia Island in this example.

You simply have to select the delete sub-geometry tool, and then select the individual ring you intend
to remove; special markers will be shown to highlight this entity (and the specific item) over the map.

In order to confirm deletion of this item, you simply have to perform a mouse left button click.

In the special case of polygon's rings, the following rules apply:
« Interior rings [holes] will be removed on an individual base
* Deleting an Exterior ring implicitly assumes deletion of the whole Polygon [this including any
interior ring as well].
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And in this case too we've been able to edit a complex geometry in a very few and simple steps.



