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Abstract

This tutorial has a short but complete overview of TerraView software and its main features. TerraView is an application that allows the user to build, manipulate and analyze a TerraLib database. This tutorial refers to the version 3.1.4 of TerraView.
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Starting TerraView

This lesson introduces TerraView software, presenting its main interfaces and its usages. TerraView is a viewer of geographical data stored in a TerraLib database. In order to understand more about TerraLib the reader should refer to one of the bibliographical references: Câmara, et. al. (2006; 2005), Ferreira et. al. (2005; 2002), Queiroz (2003), TerraLib (2006), Vinhas (2005).

The executables to TerraView, this document and the data files that it is required to follows the lessons can be downloaded from the TerraView web site at the address http://www.dpi.inpe.br/terraview. 

Besides the visualization tools, TerraView also provides a set of analysis tools.  Figure 1.1 shows the different parts of TerraView’s main interface.
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Figure 1.1 – Initial interface. 

As can be seen in Figure 1.1 TerraView’s main interface consists of 7 main components that will be described as the reader is guided through a set of examples and exercises. Theses examples and exercises are designed to give the user a comprehension of the main concepts of TerraView.

1.1 –  Database

TerraView builds and handle a geographical database created in a DBMS – Database Management System, such as MySQL or PostgreGIS. The data is stored accordingly the data model proposed by TerraLib, the library of functions that supports TerraView. A TerraLib/TerraView database can store vector as well as raster data. 

Each session of TerraView allows the manipulation of one database. Therefore, the first action when start using TerraView would be to connect to an existing database or create a new one.

1.1.1 –  Creating a new database

In order to create a new database, you should activate the interface Database through the shortcut [image: image2.bmp] in the toolbar or through the menu File ( Database... (see Figure 1.2). 

[image: image3.jpg]Database Name:

I~ Check Consistency inthe Database





Figure 1.2 – Interface Database.
To create a new database, follow the steps: 

1) Select the option Create in the Operation frame.

2) Select the DBMS in the Database Type list. Observe that this interface changes based on the DBMS chosen:

a) If you want to use ACCESS DBMS, click on the button Path... to indicate where the new database will be stored. 

b) If you want to use another DBMS with a client-server architecture, it is necessary to inform where the server is located (Host and Port) and who the user is (User and Password).

3) Choose a name for the new database and type it in the Database Name of field. In this tutorial, we will use ACCESS and will create a new database named Tutorial, but it can be reproduced to any of the DBMS currently supported by TerraView.

4) Click OK.

5) Creating a database means that a set of tables and their relationships are created, with the data, it represent the TerraLib database.  After creating a database, TerraView automatically connects to it. 

1.1.2 –  Connecting to a database 

In order to connect to, or open, a database that has been created before you should activate the interface Database through the shortcut [image: image4.bmp] in the toolbar or through the menu File ( Database..., obtaining the same interface shown in Figure 1.2. 

To connect to an existing database, follow the steps:

1) Select the option Connect in the Operation frame. 

2) Select a DBMS in the Database Type list. Observe that this interface changes based on the DBMS chosen:

a) If you use ACCESS DBMS, look for and select the database through the button Select Database. In this case, the database is a file with extension “.mdb”. 

b) If you use another DBMS, which has a client-server architecture, it is necessary to inform where the server is (Host and Port) and who the user is (User and Password). 

c) Click the button Select Database to see the list of available TerraLib databases in the server.

d) Select a database in the list.   

3) Click OK.

Once connected, a database is ready to be populated and/or manipulated by TerraView. 
1.2 –  Importing vector data

This section describes the importing procedures of TerraView, for vector data files in different formats. Usually an importing operation will generate a new information layer (or simply layer) in a TerraLib database.

1.2.1 –  The MID/MIF Format

The files districts.mif and districts.mid contain the data relative to the districts of São Paulo city, including their boundaries and their descriptive attributes. The extensions “.mif” and “.mid” in the file namesin  indicate that these files are the interchange format of MAPInfo.  

To import this data you should activate the interface Import through the shortcut [image: image5.png]


 in the toolbar or through the menu File(Import Data (see Figure 1.3). 
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Figure 1.3 – Interface Import.
In this interface, follow the steps: 

1) Click the button File to select the file. Change the file types filter to MID/MIF Files (see Figure 1.4), select the districts.mif file and click Open.
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Figure 1.4 – File types filter.

2) Observe that the interface recognizes the data projection because this format contains this information. 

3) If you want, change the name of the layer that will be created in the Infolayer Name field.   

4) Choose how the descriptive attributes of the districts (MID file) and their geometries (MIF file) should be linked. In Linking Tables of Attributes and Geometries frame there area two options for doing this:

a) The option Automatic indicates that TerraView should automatically create a unique identity number for each one of the districts. This will be done considering the district order within in the MID/MIF file. E. g. the first object will receive the identity 1, the second, identity 2, and so on. This identity will be shown in TerraView as a new attribute of the districts.  

b) The option Link Column allows you to choose one of the existing attributes (or columns) in the MID file to be used to identify each district. If you choose this option, you must be sure that the chosen column doesn’t contain repeated values. In this case, choose the second option and the column SPRROTULO.

5) Click OK. The interface asks you to confirm the choice done in step 4. 

Now a new layer appears in the Tree of Layers, as shown in Figure 1.5.
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Figure 1.5 – Tree of layers.

In order to display, or to manipulate, a layer in TerraView, you have to have a Theme built from it in a View (Theme and View concepts will be explain further ahead). The importing procedures can create it automatically to you, just answer Yes for the question shown in Figure 1.6.  
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Figure 1.6 – Automatic display question.

Check the Tree of Views and the Tree of Themes and observe that a View and a Theme have been created. The boundaries of the districts are displayed in the Draw Area and their attributes in the Grid Area (see Figure 1.7).
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Figure 1.7 – Result of importing a MID/MIF file.
1.2.2 –  Format Shapefile

Now, you are going to import a second file that represents the some of the subway station in São Paulo city.  This file is a Shapefile, an interchange file format of the ESRI products. It consists of three separed files: subway_stations.shp, subway_stations.dbf and subway_stations.shx. In order to import this file, follow the steps described in the previous section (do not forget to change the type files filter in step 1). After that the interface Import should be as shown in Figure 1.8. 
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Figure 1.8 – Interface Import for the subway stations.
Observe that the projection description for this data indicates “NoProjection/Spherical” meaning that no Projection and Datum information could be retrieved from the data file, or no geographical location can be associated to this data. But if you know the data projection you can inform it before starting the importing by clicking the button Projection… and getting the Projection parameters shown in Figure 1.9. 
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Figure 1.9 – Interface Projection interface.
In this interface, inform the parameters following the steps:

1) Select one of the projections available in the list Projection. In this case choose the projection UTM. 

2) Observe that interface enables only the fields that describe the parameters that should be informed for the chosen projection. In this case, choose the Zone 23 and observe that the origin longitude is automatically displayed. The Offset X and Offset Y  fields are automatically filled with values associated to this default hemisphere south, 500000 and 10000000 respectively. 

3) Select one of the Datum available in the list Datum. In this case, the datum is the SAD69.

4) Click OK. 

Finish the importation as the previous example using the column ROTULO to identify the objects. Now, answer No to automatic display question (see Figure 1.6), and observe that a new layer was created in the Tree of Layers (Figure 1.10), but the data about the station was not automatically displayed. 
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Figure 1.10 – Tree of Layers
1.2.3 –  Format Tab/Geo

Now you are going to import a third file that represents some of  the railway stations of São Paulo city. This file is in Geo/Tab format, an interchange file format of SPRING software. This format is composed by two files: “railways_stations.geo” and “railways_stations.tab”. Follow the steps described in the section 1.2.1 and do not forget to change the filter of file types to show extensions “.geo”. This format also does not contain information about the data projection, but you can manually inform it as shown in section 1.2.2. In this case, inform the right he projection for this data: projection UTM Zone 23, and datum SAD69

Observe that, when importing data files in TAB/GEO format, you can not choose a link  option, the format already determines it. Again, answer No to automatic display question (see Figure 1.6) and notice the new layer Tree of Layers (Figure 1.11).
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Figure  1.11 – Tree of Layers
The importing of geographical data represented as raster data will be explained in Lesson 5. The next section presents some visualization operations and tools using the data imported in previous sections.

1.3 –  Toolbar

The main functionalities related to data visualization can be accessed through the icons in the ToolBar shown in Figure 1.12. When you move the mouse over an icon, TerraView shows a tooltip for the operation it does. The operations affect the active View and its themes, and some are related to the concept of Active Theme and Visible Themes, that will be explained later.
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Figure 1.12 – TerraView ToolBar.

Some of the functionalities of the toolbar are: 

· [image: image16.bmp]: It draws the visible themes of the active view. This icon is enable only when there are is an active view and, at least, a visible theme in this view. To make a View active left click over its name. To make a Theme visible left click on the box besides its name.

· [image: image17.bmp]: It activates the Pointer cursor (its usage will be explained further). 

· [image: image18.bmp]: It activates the Zoom cursor. This cursor allows you to select a region of the draw area to be amplified. Left click a point on the draw area and keeping the left button pressed, move the mouse to select the region to be amplified.  After that, click in the icon Draw [image: image19.bmp].  

· [image: image20.bmp] It executes a Zoom In operation. Magnify the draw are based on a left clicked point (that will centralized) and an increase factor defined by the user. A default increase factor is provided, but if you want to change it right click on the Draw Area and choose one of the values, as shown in Figure 1.13. 
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Figure 1.13 – Increase or decrease zooming factor.

· [image: image22.bmp]: It executes a Zoom Out operation. This operation is the opposite of Zoom In reducing the draw area.  

· [image: image23.bmp]: It activates the Pan cursor. With this cursor you can move the data on the Draw Area. Right click on a point of the Draw Area and keeping the left button pressed move the drawing to a new position and release the button. 

· [image: image24.bmp] and [image: image25.bmp]: They execute Previous Visualization and Next Visualization operations, respectively.

· [image: image26.bmp]: It executes Reset operation. This operation adjusts the draw area to show all the visible data in its entire extension.

· [image: image27.bmp]: It activates the Distance cursor. This cursor is responsible for calculating the distance between two points on the Draw Area. Click on an initial point P1 and drag it to another point P2, keeping the mouse right button pressed. This cursor draws a circle in the Draw Area and shows the distance between P1 and P2 in the Message Bar. This distance is calculated considering the current view projection unit.

· [image: image28.bmp]: It hides/shows the Tree of Database box. 

· [image: image29.bmp]: It hides/shows the Tree of Views and Themes box. 

· [image: image30.bmp]: It hides/shows the Grid Area. 

· [image: image31.bmp]: It hides/shows the Draw Area. 

· [image: image32.bmp]: It hides/shows the Graphic Display Area. 

1.4 –  Selecting objects 

Each geographical object of a Theme is composed of geometries and descriptive attributes. The geometries are shown in the Draw Area whereas the attributes are shown in the Grid Area. In order to observe the link between geometries and attributes of the objects, following the steps below:

1) Activate the Pointer cursor ([image: image33.bmp]) and click on an object on the Draw Area.  Observe that the selected object is enhanced in the Draw Area and its attributes in the Grid Area too in a different color.   

2) Clicking on row of the Grid Area enhances the geometries associated to this object in the Draw Area.  
3) Activate the Information cursor ([image: image34.bmp]) and click on an object on the Draw Area. The descriptive attributes of this object are presented in another interface, as shown in Figure 1.14. 
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Figure 1.14 – Information Cursor. 

4) Activate the Graphic cursor ([image: image36.bmp]). Observe that this cursor is a rectangle, allowing you to select all objects that intersect this rectangle (Figure 1.15).
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Figure 1.15 – Selecting objects using the Graphic cursor. 

In order to change the cursor size, keep the <Alt> key pressed and move the mouse. Besides that, to change the cursor shape from rectangle to ellipse, click with the mouse right button on the Draw Area and choose an option in Spatial Cursor Type.  At last, to change the spatial operation of this cursor, click on the Draw Area with the mouse right button and choose one of the spatial operations in Spatial Operation.

To remove the enhanced color of a selected object, click on one of its geometries or attributes again. Otherwise, to remove the enhanced color of all selected objects, click on the Unselect Objects icon ([image: image38.bmp]). The Invert Selection icon ([image: image39.bmp]) inverts the pointed objects and not pointed objects, as shown Figure 1.16. 
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Figure 1.16 – Invert Selection icon 
1.5 –  Exiting from TerraView

In order to exit from TerraView, select the menu File ( Exit. Everything that you have created (Layers, Views and Themes) and done (Selection) is saved in the database. It is not necessary to save it explicitly before exiting from TerraView.

Layers, Views and Themes

This lesson presents the concepts of Layer, View and Theme and their handling by TerraView. We are going to use the database created during the lesson 1. Open TerraView and connect it to the database Tutorial. The database is composed by the layers shown in the Tree of Databases and the views and their Themes are shown in the Tree of Views and Themes (Figure 2.1).
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Figure 2.1 – Database Tutorial.

1.6 –  Renaming and Removing 

In order to rename these items (layers, views or Themes), click on the item with the right mouse button and choose the option Rename. This enables the edition of the name. After editing the new name, press Enter to save the modification.

To remove these items, click on the item with the right mouse button and choose the option Remove.

1.7 –  Layer

A Layer refers to a set of geographic information, on the same geographic region (area), sharing the same set of attributes, that is, layers aggregate similar “things”. Some examples of layers are: thematic maps (soils maps), cadastre maps of geographic objects (districts map of a city) or raster data (satellite images). 

Importing geographic data files, in well-known interchanging formats such as, creates layers in TerraView: Shapefile format (from ESRI – Environmental Systems Research Institute, Inc.), MapInfo Interchange File (from MapInfo), GeoTIFF or JPEG (general formats of raster data).  Some functionalities of TerraView also generate new layers as it will be seen later.

Properties

In order to get information about a Layer, click on a Layer with the right mouse button and choose the option Properties… (Figure 2.2 a). In the Infolayer Properties window you will get the description of the Layer, for example, the cartographic projection in which their geometries are represented (Figure 2.2 b).
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Figure 2.2 –  Layer Properties.

Observe in Figure 2.2.b that the first eight properties are information about the Layer, as authorship and quality, but they are not used in TerraView operations. The user, clicking with the left mouse button in a field and entering the information, can manually insert this information.

Cartographic Projection

The item Projection... (Figure 2.2) opens the interface Projection (described in Lesson 1) filled with the description of the cartographic projection associated to the Layer. If you need, you can change the Layer projection through this interface. This changing should be executed when the user find out that the Layer has been imported with a wrong projection or when the Layer has been imported without projection (NoProjection) and later you want to associate one to it. The projection parameters can be changed as shown in the Lesson 1. 

1.8 –  Views

A View defines which information coming from different Layers should be presented and handled simultaneously. Since each Layer can have a different projection, the View also determines a common projection to present and handle this information, executing the necessary remapping operations at processing and/or visualizing time. It is important to notice that a non-cartographic coordinates system (“NoProjection”) cannot be remapped for any other projection, so Layers with NoProjection can not be superimposed to Layers with cartographical projection.

In the database created so far, there is only one View named “Districts”. Click on it with the right mouse button and observe its projection (UTM SAD69 ZONE 23). To remember that this View handles and presents data in this specific projection, rename it to “SP UTM SAD69 ZONA23”.   

Likewise the Layer, the menu obtained by clicking on  a View with the right mouse button (Figure 2.3) gives you access to check the View properties and projection, to rename and to remove it clicking.
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Figure 2.3 – View menu.

As you notice in the previous exercises, by default, when you draw a view, a graphic scale is shown in the Draw Area. You can control the exhibition of the graphic scale trough the menu obtained when the you right click on the Draw Area (Figure 2.4).
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Figure 2.4 – Draw Area menu.

This menu replies some functionalities that can be reached through other menus, and are covered in other sections of this tutorial. The specific functions to deal with the graphic scale are highlighted in Figure 2.4. You can enable or disable the appearance of the graphic scale and you can choose the units that will be used to provide it. An important observation is that when asking for a graphic scale in Decimal Degrees for a View with planar projections or when asking for a graphic scale in planar units (such as Meters or Kilometers) for a View in LatLong projection the scale is approximate to the scale obtained in Equator.

1.9 –  Representation

As it was said previously, a Layer contains a set of objects with a spatial component and descriptive attributes. The spatial, or geographical, component of the objects is represented by geometry entities such as lines, polygons or points. 

TerraView allows objects of a Layer to have more than one representation. For example, the districts can be represented by polygons (their boundaries) or by points located at the centroid of the polygon, or the location of the administrative building of each district. 

1.10 –  Themes

A Theme in TerraView is the input for the majority of the functionalities available in TerraView. It has the following characteristic:

1) a Theme can define a subset of geographical objects or elements of a Layer. This subset can contains all objects of a Layer or only some objects selected according to some king of restriction. A restriction can be defined on the conventional attributes, on or in spatial or temporal properties of the objects; 

2) a Theme contains information about visual presentation parameters for the geometrical, or spatial component of the data; 

3) a Theme can define a way of grouping its objects generating legends, allowing a global spatial analysis of the data;

4) a Theme can holds charts resulting of the analysis of attributes of the objects individually;

5) a Theme always belongs to a View, that defines the projection where its processing should be executed.

In the database we are working so far, there is only one Theme named “Districts”. This Theme has been automatically created during an importing procedure. In the next section, we are going to create other Themes, in the existing View, from the other layers of the database.   

Before creating the new Themes, import the Geo/Tab file named “roads.geo/tab”.  This file contains some of main highways that cross São Paulo city in the SPRING format Geo/tab. Its cartographical projection is UTM Zone 23, Datum SAD69. You can inform this projection during the importing procedure or import this Layer as “NoProjection” and change it afterwards, as shown in previous section. Answer “No” when asked if wants to automatically  visualize the imported data.

Now, there are 4 layers in the database Tutorial, as presented in Figure 2.5.

[image: image46.jpg]Databases

rilmdo
lbway_staton
@Roads
@Ry _stations
@Disticts

Views/Themes

{_54D63_ZONEZ3
isits




Figure 2.5 – Database Tutorial

1.10.1 –  Creating new Themes

In order to create a new Theme, click on the icon [image: image47.bmp] or on the menu item Theme ( Add... to activate the interface Add Theme, presented in Figure 2.6. 
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Figure 2.6 – Interface Add Theme. 

As we are not doing any restrictions over the objects that should be in the Theme, the minimum steps to create a Theme are:

1) Select from the Infolayer list the layer that contains the objects to be represented in the Theme. In this case, the Layer named “Railway_stations”.

2) Select the View the Theme is going to belong to (View list). In this case the View “SP_UTM_SAD69_ZONA23”.

3) Provide a name to the Theme in the Theme Name box. Observe that the interface provides a default name.  Keep this default name.

4) Click OK.
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Exercise: Create a Theme from each existing Layer in the database Tutorial. Put them in the existing View, as shown in Figure 2.7.
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Figure 2.7 – Database Tutorial.
1.10.2 –  Handling Themes and Views

Now, there are 4 Themes in the View and new terminologies can be described. A Theme can be visible and/or active:

· Visible Themes: are the Themes that will be drawn in the Draw Area when the user clicks on one of the visualization icons (as [image: image51.bmp]). A visible Theme is represented by a check box mark ([image: image52.png]


) on the left side of its name. To make a Theme visible, just tick the box next to it. 

· Active Theme: or the current Theme, is the Theme that will be used as input to TerraView operations. The Grid Area always shows the descriptive attributes of the active Theme. To make a Theme active, you should click on its name with the left mouse button, enhancing its name with blue color, as shown in Figure 2.8.

In a View you can have one or more visible Themes but only one active Theme.  
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Figure 2.8 – Active Theme.
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Exercise: Change the active Theme and observe the Grid Area.

1.10.3 –   Theme order

The visible Themes are drawn in the Draw Area based on their order in the View and the active Theme. All visible Themes in a View, except for the active Theme, are drawn from bottom to top, that is, the last Theme in the list is drawn first, the one before the last is drawn second, and so on. At last, the active Theme is draw.  

For instance, Figure 2.9 shows how the Themes are drawn: the Theme “roads” was drawn first, the Theme “railway_stations” second, the Theme “subway_stations” third and, at last, the active Theme “districts”. Observe that the polygons of the last drawn Theme hid the geometries of the other Themes. 

Changing the order of the Themes, as shown in Figure 2.10, the drawing order is: the Theme “subway_stations” was drawn first, the Theme “districts” second, the Theme “roads” third and, at last, the active Theme “railway_stations”. 
To change a Theme order, you should click on it with the left mouse button and, keeping it pressed, drag it to a new position. Then the draw button ([image: image55.bmp]) and observe the Draw Area and the Grid Area. 
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Figure 2.9 – Drawing visible Themes.
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Figure 2.10 – Changing the order of the Themes.
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Exercise: Change the order of the Themes, choose a new active Theme and observe the Draw and Grid Areas.

1.10.4 –  Visual of the Themes 

A Theme contains information about the graphical visual of the data geometry. For example, you can display the railway stations with a different color from that of the subway stations. The set of presentation characteristics of a geometry is referred in the context of TerraView simply as Visual.

Default Visual

The default Visual is the initial or normal characteristics that TerraView defines to present the Themes. In order to change a Theme visual, click on its name with the right mouse button (in this case the Theme “railway_stations”) and choose the option Visual ( Default... to get access to the Visual Default interface shown in Figure 2.11. Each tab of the interface allows you to modify the specific characteristics of a particular geometry. 

Point visual
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Figure 2.11 – Point visual.

Since the railway stations are represented only by points, only the Point Visual page is enabled. To change the default visual of this Theme:   

1) Select a point color through the button Point Color...
2) Choose one of the symbols to represent the points in the list Type.
3) Choose the Size of the symbol (in screen pixels).
4) Observe the changes done in the steps 1 to 3 through the frame Resulting Visual.
5) Click OK.
6) Redraw the Theme to observe the new visual presentation.
Polygon visual 

Now, change the default visual of the Theme “Districts” that are represented by polygons. In this case, only the Polygon Visual is enabled, as shown in Figure 2.12. These parameters are divided in two groups: 

1) Visual of the polygon area: color, style and transparency percentage. 

2) Visual of the polygon contour: color, width and style. 

Changing the transparency percentage of the polygons, you can avoid that their drawing hide the geometries of other Themes drawn under them in the Draw Area.
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Figure 2.12 – Polygon visual. 

Line visual

As shown in previous sections, change the default visual of the Theme “Roads” that are represented by lines. The visual  parameters of lines shown in Figure 2.13, where you can change its color, width and style.  
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Figure 2.13 – Line visual.

Pointing Visual 

The same procedures described above can be applied to change the visual of the objects according to some actions performed in TerraView. The pointing visual (menu Visual ( Pointing...) defines the visual to enhance objects when manually pointing them through the cursor ([image: image62.bmp]). The interface used to define the pointing visual is the same that Default Visual, shown in previous sections.
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Exercise: Change default visual of the Themes and their order in the View so that they are displayed in the Draw Area as shown in Figure 2.14
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Figure 2.14 – Configuration of Themes.

1.10.5 –  Creating Themes with restrictions

Until now all the Themes we have were created without restriction, that is, they contain all objects of the Layer that they comes from. TerraView allows you to create Themes that refers only to a subset of a Layer. For instance, you can create a Theme that refers only to the districts whose area is smaller than 15000000 or a Theme that refers only to the subway stations whose name begins with the letter “I”.

In order to create a Theme with restriction, click the icon [image: image65.bmp] or go to the item Theme ( Add... to enable the interface Add Theme shown in Figure 2.15.
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Figure 2.15 – Creating Themes with restriction.

In this interface, follow the steps below: 

1) Select the Layer that the Theme will come from. In this example, select the Layer “Districts”.

2) Select the View that the Theme will put in. In this example, select the View “SP_UTM_SAD69_ZONA23”.

3) Remove the check mark of the option Select All of the Objects. Observe that when this option is unmarked the interface extends. 

4) Describe the restriction rules through the lists and buttons:

a)  List of the attributes of the Layer objects;

b)  Logical and mathematical operators; 

c)  List of the all values of the attribute selected in the item a. To list these values, tick the box next to the option Attribute Values.   

5) Instead of using the list and buttons shown in the item 4, you can enter directly the restriction rule in the editable frame, in a SQL where clause syntax. 

6) Edit the Theme Name (observe that the interface provides a default name).

7) Click OK. 
Observe the Theme created in the Tree of Themes and draw only it in the Draw Area, as shown in Figure 2.16.
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Figure 2.16 – A Theme with restriction.

Basic Analysis Tools

This class presents some basic analysis tools for vector data available in TerraView.  In this lesson, we are going to use the database Tutorial built during the lessons 1 and 2, shown in Figure 3.1.
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Figure 3.1 – Database Tutorial.

1.11 –  Queries

TerraView provides two kinds of queries: based on the attribute values of a Theme and queries based on the spatial relations among the Theme geometries. 

1.11.1 –  Attribute Query

To activate the interface Attribute Query, shown in Figure 3.2, click on a Theme with the right mouse button and choose the option Attribute Query…. In order to define an attribute query do:

1) Select an attribute that will be used in the query. 

2) Express the criteria of the attribute query using a combination of the operators described bellow:

a) Mathematical: sum (+), subtraction (-), multiplication (*) and division (/)

b) Logical: greater (>), lesser (<), greater or equal (>=), lesser or equal (<=), equal (=) and different (<>)

c) Existence of null values: there are some value in the column (IS NOT NULL) and there are not any value in the column  (IS NULL)

d) Likeness: likeness among text attributes (LIKE)

e) Logical connectors: and (AND), or (OR), not (NOT)

f) Special characters: simple inverted commas to delimit text values (‘) and percentage character to use with the LIKE operator (%). For example, to select all districts whose name (DENO attribute) begins with ‘Ca’, you should edit: DENO LIKE ’Ca%’

g) The buttons UNDO, REDO and DEL are used to help you to build the criteria of the attribute query. 

3) List all the values of the attribute selected in the item 1. To list these values, tick the box beside the option Attribute Values. These values are used to help you to build the selection criteria. 

4) Instead of using the list and buttons described above, you can directly edit the selection criteria in the editable frame, following the SQL where clause syntax.

5) Click on the button New Query to apply the query criteria over all Theme objects, disregarding the objects previously selected. 

6) Click on the button Add to append the queried objects to the objects previously selected. 

7) Click on the button Filter to apply the query criteria over only the Theme objects previously selected.
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Figure 3.2 – Attribute Query. 

The Theme Districts has an attribute named MORT_INFANTIL that contains the rate of infantile deaths in each district. In order to select only the districts whose rate of infantile deaths is between 10.0 and 19.0, you should do an attribute query over the Theme Districts (OBS: these attribute values are fictional). Click on the Theme Districts and choose the option Attribute Query…. In the interface Attribute Query, select the attribute MORT_INFANTIL, describe the criteria, as shown in Figure 3.2 and click on the button New Query. The objects selected by this attribute query are presented in Figure 3.3. Their geometries are enhanced by a different color in the Draw Area, as well as, their attributes in the Grid Area.        
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Exercise: Do other attribute queries over the Theme Districts and verify the results.  

In order to remove the specific color of the queried objects, click on the icon [image: image71.bmp]. To change the color of the queried objects, click on the Theme with the mouse right button and choose the option Visual ( Query....
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Figure 3.3 – Result of the attribute query. 

1.11.2 –  Spatial query

Spatial query is based on the spatial relation among object geometries of one or two Theme. To activate the interface Spatial Query, click on the active Theme with the right mouse button and choose the option Spatial Query…. This interface provides a set of topological operators based on the geometrical representation of the themes involved in the query, as shown in Figure 3.4.   

Spatial query over one Theme: change the Theme status to active and access the interface Spatial Query from it, as described above. Here, we are going to use the Theme Districts.
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 Figure 3.4 – Spatial Query over one Theme. 

In this interface, follow the steps below:

1) Click on a district that will be used in the spatial query. The topological operator will be applied over this pointed district against the other districts.    

2) Choose one of the enabled topological operators in the frame Topological Relations. In this example, choose the operator Touch ([image: image74.bmp]). Observe that, as the active Theme contains polygons, only the topological relations among polygons are available.

3) Click on the button New Query to apply the spatial query over all Theme objects, disregarding the objects previously selected. After that, observe the result.  

4) The button Add appends the queried objects to the objects previously selected. 

5) The button Filter applies the spatial query over only the Theme objects previously selected.

OBS: you can inform the precision value, in the same data projection unit, that is used by the geometrical functions, through the field Tolerance.
Observe that the query result enhanced by a different color all objects that touch the pointed object.

[image: image75.png]


Exercise: Execute new spatial queries over other themes, trying out other topological operators. 

Spatial query over two themes: in order to exemplify the spatial query over two themes, tick all themes in the view to make them visible and activate the interface Spatial Query from the Theme Districts, as presented in Figure 3.5.
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Figure 3.5 – Spatial Query over two themes.

 In this interface, follow the steps below:

1) Click on some districts which contain subway or railway stations or which is passed by some roads. These pointed districts will be used in the spatial query, that is, the topological operator will be applied over them against other objects from another Theme. 

2) Tick the option Visible Themes to enable the list of visible themes. After that, choose a Theme in this list to be used in the spatial query. In this example, choose the Theme subway_stations.

3) Choose one of the topological operators enabled. Observe that, since the active Theme Districts has polygons and the visible Theme Subway_stations has points, the interface enables only the set of topological operations between points and polygons. In this example, choose the operator Within ([image: image77.bmp]).

4) Click on the button New Query.

Observe that the query result enhanced by a different color all subway stations (visible Theme) that are within the districts (active Theme) pointed in the step 1. 
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Exercise: choose another visible Theme in the step 2 and execute other spatial queries, trying out other topological operators. 

1.12 –  Grouping or Creating legends

Theme objects can be grouped based on their attribute values. This operation is also called Legend Creation.  In order to activate the interface Legend Edit responsible for creating legends, shown in Figure 3.6, click on the Theme Districts with the right mouse button and choose the option Edit Legend….
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Figure 3.6 – Interface to group Theme.  

To create legends:

1) Choose the grouping function or Mode that will be used to group the attribute values. The grouping modes available in TerraView are:

a) Equal Steps: the maximum interval of the existent values [minimum value, maximum value] is divided in n equal size intervals, where each interval is associated to a group;

b) Quantil: the value interval associated to each group is calculated in such a way that each group contains, approximately, the same number of objects; 

c) Standard Deviation: the intervals associated to the groups are calculated based on the standard deviation value of the objects in each group. Therefore, you should choose an increment or decrement (1, 0.5 or 0.25) of the standard deviation value that will be associated to each group. Besides that, in this mode, the number of groups is not defined by the user. It depends on the object values;

d) Unique Value: each different attribute value is associated to a group. 

The grouping modes Equal Steps, Quantil and Standard Deviation can be applied only over numerical values. In the other hand, the grouping mode Unique Value can be applied over numeric as well as text values. In this example, choose the mode Equal Steps.

2) Choose an attribute that will be used to group the objects. In this example, choose the attribute POP_FAVELADA.

3) Choose the number of the groups or Slices that must be created. In this example, choose 5 groups. 

4) Choose the Precision, that is, the number of the decimal numerals that will be considered to the numerical values. 

5) If you have chosen the Standard Deviation mode, inform the increment or decrement that will be used (1, 0.5 or 0.25).

6) Choose the colors that will be used in the visual of the legends through the color bar. To select 5 different colors, one for each group, do:

e) Click on the color bar with the mouse right button and select the option Add Color....

f) Select a new color and click OK. After that, the color bar shows the selected color.

g) Repeat the steps a to b four more times, selecting five different colors.

h) Click on the button Equal Space to define a sequence of colors with a smooth transition between than.   

OBS: The ramp color has to have at least one color. You can change de order of the colors in the ramp by dragging them to a new position, using the vertical cursor (indicated by 1 in Figure 3.7) . Or you can change or delete colors using the menu obtained by clicking with the right mouse button over a color. The vertical cursor (indicated by 2 in Figure 3.7) allows you to increase or decrease the brightness of a color.

Once you have created a ramp of colors that you like you can save it under a given name, and just recover the same ramp later on to use in another grouping operation. To do this use the buttons Save and Load of the color bar interface.
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Figure 3.7 – The color bar interface.

5) Click on the button Apply to calculate the groups. The table at the botton of the interface shows the value interval, color, number of objects and label associated to each group. You can change the value interval and the label associated to each group, by editing these fields in the table.

6) Click on the button OK effectively execute the grouping of the objects of the Theme. 

Figure 3.8 shows the result of grouping the Theme. 
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Figure 3.8 – Grouping result.

1.12.1 –  Handling Legends

After grouping the Theme objects, they can be reached through the Tree of Themes , you can change the legend characteristics through the options available by clicking on the legend name (Figure 3.9a) or on the legend items or groups (Figure 3.9b) with the right mouse button. The options are:
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Figure 3.9 – Handling legends.

1) To change the grouping parameters, use the option Edit Legend.... This option activates the interface shown in Figure 3.10. This interface works the same way as the interface for changing visual of objects presented previously.

[image: image84.png]Pobgons | L | ot | Tes |

Visual of the Polygon Area.

Visul ofthe Polygon Cortour————

ot [ ] || oo _ ot
Trnsparency(%): [0 =] wan [T =]

Stfe: [Said

=l Stye: [ Soid Line. |

(=

el | o |

21x





Figure 3.10 – Visual of Legends interface.

2) To remove the grouping, choose the option Remove Legend. 

3) To define an alias, that is, an alternative name to the legend, choose the option Set Alias. Otherwise, to remove one, use the option Remove Alias.

4) To change the color and the label of a legend item or group, use the option Rename Legend... and Change Visual, respectively.

Besides that, you can display the legend in the Draw Area too. To do this, click on the Theme whose legend you can show with the mouse right button and select the option Visibility of the Representation…. This option activates the interface shown in Figure 3.11. After that, tick the boxes Grouping and Legends, as presented in Figure 3.11, and click on the button OK. 
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Figure 3.11 – Interface Visibility of the Representations.

Observe that the legend show up in the left upper corner in the Draw Area, as presented in Figure 3.12. 
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 Figure 3.12 – Legend in the Draw Area. 

In order to move the legend to another appropriate position, activate the Edition Cursor through the icon [image: image87.png]\Z



, click on the legend and drag it to a new position, keeping the mouse right button pressed. After finishing the position changing, activate the Pointer Cursor again.      

[image: image88.png]


Exercise: Remove this legend and try to execute another grouping, using other attribute, grouping mode and colors. 

1.12.2 –   Creating Bar and Pie Charts

Through the grouping of objects, described in the previous section, we can have a general view of the data. The bar and pie charts allow us to compare two or more attributes to each object, individually. In order to activate the interface Edit Bar or Pie Charts, shown in Figure 3.13, click on the Theme Districts with the mouse right button and select the option Edit Bar or Pie Charts….      
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Figure 3.13 – Editing Bar or Pie Charts.

To create a chart follow the steps bellow:

1) Select the Type of the chart: bar or pie. In this example, choose the bar chart. 

2) Choose which attributes will be used in the frame Chart Items. Select the attributes in the list Attribute and click on the button Insert. To remove an attribute selected, click on its row number and click on the button Remove. In this example, select two attributes POP_FAVELADA and MORT_INFANTIL.

3) Define the chart dimensions: 

a) For the bar chart, define its maximum and minimum height and its width, expressed in screen pixels;

b) For the pie chart, define its maximum and minimum diameter, expressed in screen pixels;

c) You should tick the option Fixed Size when you do not want that the chart size changes according to the Zoom operation. 

4) For the pie charts, you can choose an attribute which the pie diameter will be Proportional to.

5) The item Input allows us to create the charts to only some objects. 

6) Click OK. 

Observe the chart result in Figure 3.14. You can analyze the proportion between the two attributes to each object, by observing its bar chart. At last, the chart characteristics are displayed in the Tree of Views and Themes, can be changed by the user and can be shown in the Draw Area, likewise the legends described in the section 3.2.1. 

[image: image90.png]



Figure 3.14 – Bar chart.

[image: image91.png]


Exercise: Remove the bar chart and create a pie chart. After that, change its visual.  

1.13 –  Creating graphs 

The bar or pie charts allow us to analyze each object individually. On the other hand, the graphs allow us to analyze how the attributes vary for all objects, building only one graph associated to all objects of the Theme. In order to create a graph, click on the Theme Districts with the mouse right button and select the option Graphic Parameters… to activate the interface shown in Figure 3.15.  
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Figure 3.15 – Interface Graphic Parameters.
To create a graph, follow the steps below:

1) Select the Graph Type: 

a) Histogram: calculates n slices, where each slice is associated to a value interval, and displays the number of objects for each slice.   

b) Normal Probability: displays how much an attribute variation is close to a normal distribution. 

c) Dispersion: displays the relation between two attributes. In this example, choose Histogram.

2) To the graph type Histogram and Normal Probability, you should inform the number of slices that will be created in the list Slices Number. In this example, choose 30 slices.

3) Select an Attribute that will be used to build the graph. To build a Dispersion graph, it is necessary to select two attributes, in order to be used in the x and y axes. In this example, choose the attribute POP_FAVELADA.

4) Click on the button OK to create the graph.

Observe the graph Histogram created in the Graphic Display Area. In order to display the graph and the data simultaneously, click on the button [image: image93.bmp] to tile the Draw Area and the Graphic Display Area side by side (Figure 3.16).
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Figure 3.16 – Graph of an attribute.  

1.14 –  Using the Brushing Tool

After creating a graph over a Theme and displaying it and the data simultaneously, as shown in Figure 3.16, TerraView provides a brushing tool. This tool is responsible for displaying, in an integrated way, the object geometries, its attributes and its location in the graphic. To use this tool, follow the steps below:

1) Activate the Graphic cursor through the icon [image: image95.bmp]. 

2) Put the cursor on the graph, observing the slices that the cursor intersects, as presented in Figure 3.17. 

3) If you want to change the size cursor, move the cursor keeping the keys Tecla+ALT pressed. 

4) After defining the size cursor, click on the histogram slices with the mouse right button. 

Observe that the objects associated to selected slices are enhanced by another color, as presented in  Figure 3.18
[image: image96.png]



Figure 3.17 – Graph cursor.
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Figure 3.18 – Brushing tool.

[image: image98.png]


Exercise: create other graphs and try out the brushing tool.

Handling Tables

This lesson will show how to handle tables and its attributes in TerraView. The database created in Lessons 1, 2 and 3 will be used and its contents at this point are showed in Figure 4.1.
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Figure 4.1 – Database Tutorial.

1.15 –  Importing Table of Points

A Layer in TerraLib has a set of objects with geometries and attributes. If the geometries of the objects are points they can be entirely described by a pair of real values. Traditional tabular data in formats as DBF and ASCII-CSV (comma separated value), can contain the geometry (points) and also attributes of a set of objects in a single file. For more complex geometries (polygons or lines) this is not the usual case.  For example, a geographical data in Shapefile format is based on two files: a “.dbf” file that contains the object attributes and a “.shp” file that contains the binary representation of polygons or lines. This section shows how to create Layers, with objects represented by point geometries, from single tabular files.

1.15.1 –  Tables in DBF format

As an example we will import a table of points representing locations of homicides in Sao Paulo city. The file name is homicides2002.dbf. Go to File ( Import Table of Points...  to get the interface showed in Figure 4.2. 
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Figure 4.2  – Import Table of Points interface.

In this interface:

1) Select the file that contain the points pressing File... and chose homicides2002.dbf.

2) The box Table Sample shows some records from the file. The DBF format describes each column of the tables (name and size), so the interface recognizes it. Click over each column and observe its description in the box Definitions of the columns. 

3) Inform in Geometry Information box which columns have the coordinates (X, Y) of  the point geometry. In this case choose LOC_X and LOC_Y. 

4) Inform the Layer Name to be created (the default is the file name without extension)

5) In the box Link Type choose how to link the geometries and attributes of the objects:

a) Automatic: will create a new column with sequential values to identify the objects. 

b) Column: allows you to choose a column that contains the values that will be used to identify the objects. There is a restriction that column do not contain repeated values. In this case use the ID column.  

6) Inform the projection of your data. In this case the projection is UTM, Datum SAD69, Zone 23. If you do not know the projection of your data, you can choose the NoProjection option, and change it later.

7) Click OK.

Observe the new Layer created and if you want to display the data say Yes to the question “Do you want to display the data?” and note that a new View and a new Theme are created. 

[image: image101.png]


Using the knowledge acquired in the previous classes and to show the Layer of homicides and the Layer of districts superposed, resulting in the map as showed in Figure 4.3.
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Figure 4.3  – Homicide Layer over district.

1.15.2 –  Tables in Ascii-CSV format

The ASCII-CVS format for tabular data doesn’t describe the columns; you have to inform manually the type, and sometimes the name of the columns. The procedure to import it is very similar to the procedure showed in the previous section. As an example we will import a file of points representing fire occurrences (fire_spot_sp.csv) detected by satellites in Sao Paulo state. Go to File ( Import Table of Point... to obtain the interface shown in Figure 4.4.
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Figure 4.4 – Import Table of Points interface. 

In this interface:

1) Click the button File... and select the file fire_spot_sp.csv (remember of changing the filter to accept files of “.csv” extension. 

2) Answer the question: “Enter with the character used as columns separator”. In this case it is the character “,”  (comma).

3) Inform if the first line is a header containing the columns name. In this case the answer is “Yes”. 

4) For each column inform the correct type (Integer, Real, Text or Data). Do it at least for the columns that represent the location of the points. In this case the columns are Lat and Long and must be set as ”Real”.  Click on each column, select “Real” as type and click Apply.  

5) Inform which columns contain the geometry of the points (X,Y). In this case the column Long is the X coordinate and Lat is the Y coordinate. 

6) Inform the Layer Name to be created (the default is the file name without extension).

7) Select the Link Type mode to be using the column Nr.

8) Inform the projection of your data. In this case the projection is LatLong, Datum WGS84, Unit DecimalDegrees. 

9) Click on OK.

Observe the new Layer created and if you want to display the data say Yes to the question “Do you want to display the data?” and note that a new View and a new Theme are created. Visualize this data using the same View of the districts (drag the Theme  fire_spot_sp to the View) and note that:

· The drawing area expands automatically to show fire_spot_sp Theme. This data has an extension that covers approximately the state, whereas the district extension is much smaller.

· Even though the original projection of fire spot data is different from the projection of the districts, the View automatically remaps the coordinates of the fire spots on the fly. This allows the superposition of the two data sets. 

1.16 –  Importing Attributes Tables

Importing a shapefile will generate a Layer with objects, its geometries and its conventional attributes. In some cases, other attributes for the same objects might exist in tabular files, and it is desirable to be able to import them to an existing Layer. Theses datasets are called Attribute Tables, meaning tables that do not contain geometries or are not associated to geometry files (as the dbf files in a shapefile). This section shows how to import attribute tables to existing Layers of a TerraView database.

1.16.1 –  Static Tables

As an example, suppose you have social-economic attributes for the districts previously imported. They are in a file called SOC_ECONOMIC.dbf. We know that this table has a column (or attribute) called DIST that contains the same values as the column of the shapefile .dbf, that was used to link the geometries of the districts to their attributes. When the original Layer of districts were created during the importing of the MID/MIF file, the column SPRROTULO was used to this.

As each register of the table SOC_ECONOMIC.dbf refers to a single district of the Layer and this information doesn’t change in time, we call this type of tables “STATIC”. A Layer can have more than one static attribute table. To exemplify this, and its use, let us import the table of social-economic attributes as a second static table to the Layer of districts. Follow the menu File(Import Table ... to get the interface showed in Figure 4.5.
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Figure 4.5 – Import Table interface.  

In this interface:

1) Click File… to select the table SOC_ECONOMIC.dbf. 

2) Select the table Type as static. 

3) Observe a reduced version of the table in the Sample area. As the DBF format carries the complete description of each column (as types and sizes) note that by clicking on each column the interface shows its description in the Column definitions box.

4) Select a Layer to associate this static attribute table. In this case, select the Layer of districts previously created.  

5) Select which column/attribute should be used as a link to the districts geometry. In this case choose DIST.  

6) Select a name to this table. The default is the file name without extension.

7) Click OK.

Now the Layer of districts has two static tables of conventional attributes: one as part of the original shapefile and the second one imported from the DBF file. 

Now the Themes generated from this Layer can define which static tables will be visible. To do that right click on the Districts Theme and choose Select Theme Tables…  to get the interface showed in Figure 6.
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Figure 4.6 – Select Theme Tables interface.

Observing the interface:

1) The left side shows the list of tables belonging to the Layer . 

2) The right side shows which tables are currently being used by the Theme (i.e which tables are visible). 

3) The arrows allow you to transfer a table from left to right side and vice-versa.  

4) Put the SOC_ECONOMIC table to the right side and click OK. 

In Figure 7 observe that the grid area shows the attributes from the two tables. When an attribute has the same name in both tables, it is added the table name to the attribute. As an example see the attribute COD.
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Figure 4.7 – Theme with two tables.

It is also possible to import static tables from files in ASCII-CSV format.  The procedure is similar to the procedure described to import files in DBF format. The difference is that you have to manually describe the types of each column as described in section 4.1.2

Hints: 

· A static table is always associated to an existing of a Terraview database. So, the Layer geometry and some attributes must exist (at least the object ID).

· A static table contains attributes of the same objects represented in a Layer. Thus, each record (line) of SOC_ECONOMIC.dbf contains extra attributes for one of the districts.

· A static table must have a column with the same values of the attribute used to link the geometries and attributes.

1.16.2 –  External Tables

External tables are not associated with objects represented in an existing Layer. For example, suppose the existing of the table HOSPITALS.dbf, that contains the descriptive attributes of some hospitals of Sao Paulo city. We do not have the geometry for the hospitals, so it is not possible to create a Layer of hospitals. However, one of the attributes of the hospital is the name of the district where it is located. This information could be used to link the hospitals to districts.

These kind of tables are called “external” in the TerraView context, meaning that they don’t have the spatial component, or the geometry, of the objects that they contain. But, still, they can be used to add information to some other objects through a join operation.

To import an external table go to File(Import Table... , and follow the same steps described in 4.1.2, making sure the type is set to EXTERNAL as showed in Figure 4.8. It is also important to inform if there is a column to be used as Primary Key  to the tables, or if you wish that the system create one. In this case by choose the create option and the system will create automatically a new column to be used as the primary key.
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Figure 4.8 – External table.  

The imported table is now part of the database however it does not belong, or is attached, to a particular Layer. External tables can be linked to one or more Themes that came from Layers that contain static tables with at coincident column. Next section shows how to do that.

1.16.3 –  Linking External Tables

To exemplify the linking of external tables to Themes we will link the external table of hospitals imported above to the Theme of districts. Right click on the districts Theme and choose Link External Table... to get the interface showed in Figure 4.9 and follow the steps: 

1) Choose one of the external tables available, in this case the only one available is the HOSPITAL table. 

2) Observe the sample of the external table and, in the grid area the attributes of the static tables of district Theme.  

3) The attribute DISTRITO of the external table has values that coincide with the values in attribute DENO of the Theme table. These columns will be used to link the two tables. 

4) Left-click over the DISTRITO column and keeping it pressed drag it over the DENO column. When you can release the left-bottom, check that the two tables are linked and the attributes of the hospitals can be seen in the grid area. 
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Figure 4.9 – Linking external tables. 

The result of the link is showed in Figure 10 (some columns were hidden). As expected some districts do not have any hospitals (BRASILANDIA) and some have more than one (BUTANTA has 3). 
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Figure 4.10 – Link results of external table.

This example shows a 0:N relation between tables, meaning that each object of the Layer districts can be linked to 0 or more objects of the hospital external table. 

[image: image110.png]


Exercise: point (clicking on) some districts in the drawing area and check the corresponding lines highlighted in the grid area.

1.16.4 –  Unlinking External Tables

] [image: image111.png]



Figure 4.11 – Unlinking external tables.

 Observe in Figure 4.11:
1) Select, in the grid area, a column of the external table.

2) Then, right-click on the column name and choose the option Unlink External Table. 

External tables are treated as an extension of the attributes of the objects represented in a Theme, so that all operations available for attributes of static tables (like grouping, histogram generation, etc) are also valid for attributes of external tables.

1.17 –  Manipulating the grid area

This section will show some of the TerraView functionalities to manipulate the attributes of Theme through the grid area. In this area there are two: first one is showed by right-clicking over a column name (Figure 4.12.a) and the second one is showed by right-clicking over a column value (Figure 4.12.b). We will see only some of these functionalities in details, as many of then are self-explaining. 
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Figure 4.12 – Menus of the grid area.

1.17.1 –  Right-clicking the column name 

The items of this menu allow you to manipulate only one column.

· The Statistic item provide a report with the basic statistics of a numeric attribute (Figure 4.13): 

1) The statistics can be calculated considering all the objects, only the pointed ones or only the queried ones. 

2) The statistics can be summarized by the grouping defined on the Theme (if there is one), by considering another as the way of grouping objects in this context only. 

3) The statistics can be saved in text files to be used outside of TerraView.
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Figure 4.13 – Calculating statistics.

· The Histogram and Normal Probability items are available only for numeric attributes. This option creates a histogram chart, of a graph showing how the distribution defined by the values of this column approximates of a normal probability curve.
· The Tooltip item enables the appearance of the values of the column as a text displayed while the mouse moves over the display area. If the column comes from a link to an external table, and that this links results in a 0:N relation, a single object can be associated to more than one value. In this case the set of values will be represented by value obtained by its mean, sum, minimum, maximum, or counting. 

As an example, suppose you want to know the total number of beds available in each district. As you can have more then one hospital per district, choosing the summarizing function SUM over the attribute NUM_LEITOS, you will get exactly the number of beds available in each district as a tooltip while you move the mouse over the display area.

· The Add Column... items allows you to append a new column to an attribute table. You need to inform the name and type of the column.  As an example, create a new column called SUM_MED_ENFERM of Real type into the Hospital table as showed in Figure 4.14. Observe that the new column is created without values. 
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Figure 4.14 – Adding a new column to a table.

· The Change Column data... item allows you to modify the values of a column by inserting constant values or the result processing a valid expression defined in terms of other columns. The Figure 4.15 shows how to modify the SUM_MED_ENFERM column value with the evaluation of the expression NUM_MEDICO (number of doctors) + NUM_ENFERM (number of nurses).  In this case all objects are modified; however you can update only the queried or pointed ones. Observe the result at the grid area. 
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Figure 4.15 – Changing the values of a column. 

· The items Delete Column… and Change Column Name… are self-explaining.

· The item Change Column Type… allows you to change the type of a column. When it is possible, or valid, the data is automatically converted to the new type. For example, change the SUM_MED_ENFERM column type from Real to Int. You should use this functionality carefully, because once executed it is not possible to undo the operation.

1.17.2 –  Right-clicking  the column data

This menu contains functionalities that can use more than one column. First of all lets see how to select more than one column:

· To select two or more adjacent columns click over the first column name, press SHIFT and click over the last column.

· To select two or more columns that are not adjacent, click over the first column name, press CTRL and click randomly the other columns.

Now lets explain the menu that appears when you right click in the values of the selected columns (Figure 4.12.b):

· Adjust Columns: adjust the width of the selected columns to show completely their contents.

· Sort in Ascendent/Descentend Order: sort the rows of the tables according to the values of the columns.

· Swap columns: change the order of two selected columns. 

· Hide Columns, Show All Columns and Delete Columns: are self-explaining. 

· Visual or Visibility of the Representations…:  the same behaviour as explained in lesson 2

· Remove Colors:  the colours defined to enhance the pointed or queried objects are removed and the objects are showed with the default colour. 

· Table: gives access to another the used to export lines and/or columns of the table to DBF or ASCII files.  It is possible to export all the records or only those that are pointed/queried/visible lines. The same option for the columns to be exported (Figure 4.16). 
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Figure 4.16 – Exporting tables.

· Dispersion:  select two numeric columns and a Scattering graph will be built. The values of the column are showed at the X axis and the values of the right column at Y axis of the graph. 

· Calculate Area and Calculate Perimeter: calculates the area/perimeter of the spatial component of the objects. The area/perimeter is stored in a new column appended to the original Theme table. The values are in squared units of the View projection. 
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Exercise: practice all the functionalities described above. 

1.17.3 –  Manipulating the tables by its lines

Right-click on the line number (first column) to get the menu that allows you to manipulate the lines and the way they are highlighted (Figure 4.17). 
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Figure 4.17 – Handling lines of a table.

The items available in this menu are:

· Promote: moves automatically the pointed/queried lines to the top of the grid area.

· Scroll Grid: it allows you to navigate the pointed/queried objects and show them at the top of the grid area. 

· Insert Media…: it allows you to insert a complex data, for example an image or audio file, as an attribute of the object related to the line. This type of attributes are called multimedia attributes in the context of TerraView.

· Insert URL…: it allows you to insert a location resource, such as a path to an image file or a web URL, as an attribute of the object related to the line. 

· Show default Media…: allows you to visualize the multimedia attribute (if there is one) previously associated to the object related to the line.

· Default Media Description…: if available, displays the description of the multimedia attributes associated to the object related to the line.

· Attributes and Media: it shows all the attributes (including the multimedia attributes description) in an independent interface. If there is a multimedia attribute you can double-click it to see its contents.
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Exercise: practice the functionalities available in the grid lines menu, as described above.

1.18 –  Media attributes

TerraView supports the inclusion of attributes of objects that are complex structures such as image and audio files, Web URL’s or any other kind of documents. This attributes are called media attributes. Media attributes came from isolated data files and are not copied into the database, but only a reference to their location is kept in the database. As an example, suppose that we want to associate to some of the subway stations a picture of the map around its location.
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Figure 4.18 – Inserting media attributes.

To insert a media attribute to an object you should do:

1) Select the object in the Grid Area or the Drawing Area. In this case the station “PARAISO”.

2) Click with the right mouse button and choose the option Insert Media…. Select the media data file. In this case the file ftparaiso_map.jpg.

3) Now double right click on the object in the Draw Area and TerraView will ask your operational system to open the media file using the appropriate application.

The procedure to insert a URL is similar. The other options of the menu allows you to enter a textual description of a media attribute or to visualize the media attributes.
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Exercise: insert the files ftsaude_map.jpg and ftjabaquara_map.jpg as media files associated to the stations “SAUDE” and “JABAQUARA” respectively.

Raster Data manipulation

In this lesson you will learn some functionalities of TerraView related to raster data. Raster data include remote sensing images, aerial photographs or any kind of numerical data formatted as grids, or matrices located over a geographical region.

The TerraView is able to manage raster data within the database and allows the visualization and manipulation of if together with vector data. Raster data can be shared in different formats such as GeoTIFF, TIFF, JPEG, RAW, ASCII-Grid or ASCII-Spring. 

1.19 –  Importing raster data – simplified interface

The first operation usually requested by the TerraView users is the importing of a GeoTIFF image to the database. The GeoTIFF format contains the information necessary to import the file to the database, including the dimensions of the image and its location over the Earth surface.

Select the importing interface through the menu File ( Simple Raster Import... shown in Figure 5.1. This is considered a simplified interface because it does not allow the user interaction over the parameters of the data, or the importing. These parameters are shown in but can not be changed.
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Figure 5.1 – Simplified interface for raster importing.

In this interface:

1) Select the file that contains the raster data clicking the File... button. Change the filter in the interface to give access to the data file TM_5.tif, this file contains a remote sensing image from the band 5 of the sensor TM (Landsat satellite). 

2) The box Data Parameters show the dimensions of the data: number of lines, columns and bands. The dummy value indicates the values representing the absence of information, some formats such as ASCII-Spring, describe this parameter. 

3) The box Geographical Parameters shows, when available, the information related to the geographical location of the data:

a) its cartographical projection (in this case UTM/SAD69);

b) the bounding box that represents the extension of the image or grid, given in coordinates of the projection of the data; 

c) the vertical and horizontal resolutions (in this case both are 30 meters). When the data file does not contain all the minumum set of information, some default values are used.

4) Choose a Name for the new layer that will be created.

5) Click OK.

6) Answer Yes to the automatic visualization of the imported data. Figure 5.2 show the result of this operation, a new View and a new Theme were created and the image is displayed. 
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Exercise: Move the mouser over the Draw Area and check in the Message Bar the coordinates of each element of the data.
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Figure 5.2 – Resulting of importing an image.
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Exercise: Create, in the same View of the image, a new Theme from the districts layer. Change its visual or the order of the Themes within the View, so that you manage to visualize the two Themes superposed. Figure 5.3 shows the expected result.
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Figure 5.3 – Vector and raster data superposed.
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Exercise: Import some other image files, with different characteristics, following the same procedure: (1) TM_RGB.tif a synthetic image, or an image formed by false color composition of 3 bands and (2) LandUse2000.tif an image resulting from a classification according land use characteristics.

1.20 –  The Wizard to import raster data

The wizard to import raster is a more complete interface than the one described in the previous section. This interface has the means to fulfill three main requests: (1) allow the user to inform the characteristics of the data can not be retrieved from the file directly; (2) allow the user to define the database storing parameters, and (3) allow the creation of mosaics of data coming from different data files

1.20.1 –  Importing grid data from a raw data file

To exemplify the first request lets import a elevation data from a file in raw format. This means that it is not possible to guess any information from the data file alone. Select the importing wizard (Figure 5.4) through the menu File ( Raster Import....
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Figure 5.4 – Raster importing wizard.

In this interface:

1) Select the file that contains the raster data clicking the File... button. Change the filter to search for files with the .raw extension. In this case select the file GTOPO_SP.raw, that contains a elevation grid located over the São Paulo state.

2) Inform the parameters that define the dimensions of the data. In this case the file has 496 lines, 959 columns e 1 band or dimension.

3) Inform the values that represents the absence of information, in this case -9999. 

4) Inform now the computational type associated to each element of the grid or image. In this case, each element is described in 16 bits, type short. 

OBS: when the data has more than one band or dimension, the user can define the interleaving of bits of the data. The options are band sequential, interleaved by pixel or interleaved by line.

5) Binary data can be byte swapped. This information should be selected by clicking the Is Swapped button. 

This is not the case for the elevation data. The interface suggests a name for the layer being created. 

6) Click the Next button to inform the geographical characteristics of the data.  Figure 5.5 shows this Page of the wizard.
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Figure 5.5 – Geographical characteristics page.

In this interface:

1) Inform the cartographical projection of the data. In this case, the data is in a Lat/Long projection with the WGS84 Datum.

2) Inform the vertical and horizontal resolution of the data. In this case, the both resolutions are 0.008333333, decimal degrees.

3) Inform the coordinates of the lower-left element/pixel, or the upper-left element/pixel of the data. In this case we know that the coordinate of the lower-left element is (-50.0639, -25.3315). It is important to remember that this coordinate is of the center of the element/pixel.

4) Click the Validate... button to calculate the bounding box of the data, according to the coordinates of the corner element and the dimensions of the data, informed in the previous step.

5) In this case, we do not wish to interfere in the storing parameters. Click the Finish button. 

Answer Yes to the automatic visualization of the imported data. Figure 5.6 show the result of this operation, a new View and a new Theme were created and the image is displayed.

[image: image130.png]% Fle Show Infolayer View Theme Analyss Operation Plugns Help

Databases

= ESPAUO
D asios
& drenagem
& estacoes feroviatas
B esiococs mero
ZGT0R0 5P
Bincustios
B Vossico RGB

Long: 47:04:47. 13 Lat: -19:18:15.19 x:-47.08 y:-19.30

0 08 16 24
—_—
DecimalDegrees





Figure 5.6 – Visualizing the elevation data.

This data has 16 bits values that extrapolate the range of 0 to 255 available in the channels of the display associated to the drawing area. When this data is visualized TerraView automatically scales these values through a linear function that maps the minimum value found in the data to 0 and the maximum value to 255, resulting in the visualization shown in Figure 5.6.
1.20.2 –  Interfering in the storing model

When the TerraView stores a raster data in a TerraLib database, it follows a model based on a combination of tiling and multi-resolution methods. The tilling method allows large images and grids to be accessed more efficiently, specially when only part of the data is requested (for example, during zoom operations). In this case, only the tiles or blocks that are requested are retrieved from the database.

When the whole image or grid is requested for visualization purposes, the entire image should be retrieved from the database, but a down sampling operation is usually carried on, since the display are has fewer pixels than the image. Again, to gain efficiency, TerraView allows that pre built, down sampled versions of the data to be stored during the importing, this is called a multi-resolution pyramid. When the user requests the display of the data, TerraView selects the smaller level of the pyramid, with a resolution more similar to the resolution defined by the display area. 

The user has the option to compress the blocks of raster data before inserting it in the database. Different algorithms or methods to that are available.

The importing wizard allow the user to define the storing parameters according to particularities of the data. Select the importing wizard again through the menu File ( Raster Import..., select the file geocover.tif. Check that the first page of the wizard informs the dimensions of the data. Click the Next button and check the second page of the wizard also informs the projection and the bounding box of the data. 

Click the Next button to access the page that contains the storing parameters for this data. This page is shown in Figure 5.7.
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Figure 5.7 – Storing characteristics page.

In this page:

1) Notice that the default functioning is to import the data creating a new layer, with the name suggested by the wizard. The data is associated to an object within the layer.

2) TerraView allows that an image/grid to be stored as the geometry of an object of layer, the user can choose the identification of the object. In this case, we are going to associate the image to an object with the identification IMG_GEO.

3) Choose the algorithm to compress the blocks before inserting them in the database. In this case we are going to use the JPEG algorithm, it can compress data with char or unsigned char data.

4) Define the Width and Height for the blocks. In this case, we will keep the values suggested by the wizard: 512 x 512 pixels/elements. 

5) Click the Next button to Access the page that allows the creation of the multi-resolution pyramids. This page is shown in Figure 5.8.
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Figure 5.8 – Multi resolution pyramid creation page.

6) In this page:

7) Choose the Number of levels for the pyramid. For each level n the resolution will be 2n times the original resolution, in the vertical and horizontal direction.
8) Select on the list of levels, particular levels that you wish to built.
9) Click Finish to import the image and to create the multi-resolution pyramid.
Answer Yes to the automatic visualization of the imported data and check the image displayed.

1.20.3 –  Creating mosaics

TerraView allows the creation of mosaics, or composition, of different data files to a single representation, or geometry, of a layer. Figure 5.9 shows 2 aerial photos with an overlapping area. In order to be used in a mosaic, each individual file has to have the complete specification of a geographical projection and extension.
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Figure 5.9 – Aerial photos and their overlapping área.

Select the importing wizard  in the menu File ( Raster Import....:

1) Select the file AerealPhoto1.tif e change the layer name to Mosaico for the new layer. Click Next.

2) In the Geographical Parameters page notice the projection and extension of this data. Click Next.

3) In the Storing Parameters page shown in Figure 5.10 do:

a) Check the button Expansible to indicate that this representation can be extended by the composition with other data files.

b) Change the Width and Height of the blocks to 256 x 256. 

c) Define the no data, or dummy value, that will be used to indicate absence of information. 

4) Click Finish.

Answer Yes to the automatic visualization of the imported data and check the image is displayed.
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Figure 5.10 – Storing parametes to mosaic the data.

5) Access the wizard again and open the file AerealPhoto2.tif. We inform in this page the value 0 when presented in this second file to be considered as a Dummy value. That will prevent that non image elements of the file superpose valid elements in the first image. Click Next.

6) In the Geographical Parameters page, notice the values for the projection and extension of the second data file. Click Next  

7) In Storing Parameters page, shown in Figure 5.11, do:
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Figure 5.11 – Adding new files to an existent representation.

a) Select the layer called “Mosaico” created in step 3 above.

b) Notice that the Tiling parameters box shows the parameters of the representation already stored.

8) Click Finish.

Redraw the theme composed to see the mosaic of the two data files.

1.21 –  Manipulating raster data

TerraView has some basic tools to analyze raster data. These tools are accessible through the menu obtained when right clicking on a Theme created from a layer with raster representation, as shown in Figure 5.12.
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Figure 5.12 – Theme tools to analyze raster data.

To linear enhance an image follow the item Image Enhancement.... this operation doesn’t change the data in the database, but it applies ontly to the visualization of the data. Follow the item Image Processing( Histogram to build a histogram for the data.

Follow the item Salve Raster As... to access the interface shown in Figure 5.13. 
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Figure 5.13 – Exporting raster data.

In this interface do:

1) Select which representation will be exported.

2) Define if you wish to save only one band, or if you wish to export a combination of bands.

3) Select the band or the combination of bands to be exported.

4) Select the format and choose a location for the exported data.

5) Define if you wish to export the data in its original resolution or in a down sampled version of the data.

6) Define if you wish to save the data in a different projection.

7) Checking the Only the visible area button if you wish to save only the part of the image that is visible in the Draw area.

8) Click Finish.
The option Raster transparency... allows that the image or grid to have a customized percentage of transparency. In order to observe this feature, create a View with a vector and a raster theme (for example the themes TM_5 and distritos). Make the raster theme active and notice that it is not possible to see the vector theme. Change the raster transparency and notice that now the vector data can be seen under the raster theme.  

The option Raster display properties... allows the creation of a false color composition, by associating bands to color channels.

1.21.1 –  Raster slicing

Similarlly to discrete vector data, TerraView allows the grouping of the elements of a raster representation, creating ranges of values identified by colors.  Access the raster slicing interface in the Theme menu Edit Legend... shown in Figure 5.14.
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Figure 5.14 – Raster slicing interface.

In this interface:

1) Notice the Maximum and Minimum values that can be found in the representation. You can change this interval if you wish.

2) Define the Number of slices that will be created.

3) Define a color ramp to be used to characterize the slices.

4) Click the Apply button to define the slices and its color association.

5) If you wish change the ranges/ colors associated to the slices.

6) Click Finish. 

Figure 5.15  shows the result of this operation.
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Figure 5.15 – Raster slicing.

Spatial Operations

This lesson describes the spatial operations available in TerraView. In order to gain access to TerraView’s spatial operation module you need to right click the mouse over the View name and choose Geoprocessing... menu. Figure 6.1 shows the supported spatial operations in TerraView.
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Figure 6.1 – Spatial Operations menu.

Before starting the description of the spatial operations available in TerraView is necessary to import some more data to the database.
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Exercise: Import the data SP_cities.shp and MG_cities.shp that contains the boundaries and attributes of the cities of São Paulo state and Minas Gerais state, respectively, in Brazil. Use the projection LatLong and Datum SAD69 for both. After that, create a View and a Theme for each Layer created.

1.22 –  Information Aggregation

This operation creates new objects based on groups of objects from an input Theme. To each new object we assign only one row in the attribute table. The attribute values of each object are computed from a summary (information aggregation) of the attributes of the group of objects used to form the new object. This operation applies only to themes that have a vector representation (polygons, lines, points or cells).

A new Layer is created and it has geometries and attributes generated by aggregating the information of one or more attributes that can be selected from the input Theme. This operation creates a new object for each distinct value in these attributes and each generated object has a summary of the input Theme attributes. The main window for this operation is showed in Figure 6.2.
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Figure 6.2 – Interface for the Aggregation Operation.

In this interface:

1) Choose one or more Fields from the Theme that should have the same value to aggregate the objects of the Theme. In this case choose the CODMICRO attribute. This attribute contains the name of the micro region, within the state, that the city belongs to.

2) Choose a Name for the new Layer to be created.

3) Select aggregation functions for the attributes that will appear in the aggregated Layer. You can use the short cut of selecting sum for all the numeric attributes. 

4) In the List, unselect the attributes that you do not want, or select other ones that you want. In this case, choose to keep only the SUM of the attribute POPULAC (population).

5) Click the OK button.

6) The attribute table of the new Layer will have at least 2 fields:

7) One for the new objects identifier;

8) One containing the number of original objects used to form the new one;

9) The output table will also have the field we choose to aggregate from the original Layer, in this case, only the sum over the attribute POPULAC. The Figure 6.3 shows the result of the aggregation operation: from the cites Layer we obtained micro region Layer.
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Figure 6.3 – Result of an aggregation operation.
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Exercise: Generate the Layer with the boundaries of the state of São Paulo from the Layer of cities of São Paulo.
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Exercise: 

1) Import the data SP_Vegetation.MIF that contains a vegetation map for the São Paulo state in Brazil. 

2) Create a grouping in this data, where you group the polygons by Unique Value of the attribute SPRCLASS.

3) Insert in the same View the Theme created in the previous section (the micro regions Layer).

4) Define a visual for the micro regions Theme, so that you can see the boundaries of the micro regions and the vegetation map together. 

5) Select the micro region 61.

The Figure 6.4 exemplifies the expecting result of this exercise.  This exercise will be used to explain the intersection operation.
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Figure 6.4 – Expect result of the exercise.

1.23 –  Add Operation

This operation merges two ore more themes in one new Layer. The input themes must have the same geometry representation. 
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Exercise: import the MG_cities.shp shapefile. This file contains the boundaries of the cities of Minas Gerais state. The projection of the data is LatLong with the Datum SAD69.

In this example we will use the themes SP_cities (São Paulo state cities) and MG_cities (Minas Gerais state cities). Figure 6.5 shows the main dialog window. 
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Figure 6.5 – Interface for the Add operation
In this interface do:

1) Choose to merge the two themes, SP_cities and MG_cities, into a single new Layer. So, we need first to choose the input themes, in this case, MG_cities and SP_cities. It is also possible to consider only a part of the Theme objects by selecting one of the following options: all objects, just the pointed ones or just the queried ones.
2) We need to inform from what Theme we will get the attribute table definition. By selecting a Theme name from “Fields list” we inform what Theme will be used as a basis for the new one. In our case, the two themes have the same attribute table structure, so we don’t need to care about this. 
3) Inform the output Layer name. Edit MG_SP_cities_add..
Figure 6.6 shows the result of this operation. As we can see, we have a new Layer MG_SP_cities_add and a Theme MG_SP_cities_add built on its top that have all the geometries from the source themes.
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Figure 6.6 – Output result from Add Operation.

1.24 –  Intersection Operation

The intersection operation takes two themes as input: one containing polygons, as a mask for clipping, and another Theme containing polygons, lines, points, cells or raster data to be clipped. It generates a new Layer formed by the objects of the second Theme that intersects the clipping mask. The projection of this new Layer will be the same as the clipped Theme. The new Layer attribute table can be formed by the columns of both themes attribute tables or only by the attribute table of the one to be clipped. If aggregation is applied in the resulting Theme we will get the original Theme again (the one to be clipped). The two input themes can be in different projections.

The main dialog window is showed in Figure 6.7. 
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Figure 6.7 – Intersection main dialog window.

In this interface:

1) Select the Theme to be clipped. In this case the vegetation Theme.

2) Choose a Theme to be used as an Overlay mask. In this case the micro regions Theme.

3) In order to have an attribute table in the output Layer with both attributes (from the two themes) check the box Put overlay Theme attributes. 

4) Besides selecting the input themes we can make restrictions related to the objects to be considered in the process. In this case select that the mask will only the objects pointed (the micro region 61).

5) Click OK.

Figure 6.8 shows the result of this operation, after applying the same grouping by unique value and together with the micro regions Theme.
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Exercise: Generate a clipping to the city of São Paulo of the geocover image Layer. Figure 6.9 shows the expected result.
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Figure 6.8 – Result of the intersection operation.
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Figure 6.9 – Clipping of a raster data.

1.25 –  Buffer Zone Creation (Distance Map Creation)
A buffer zone can be roughly defined as an area generated around a given object with a given fixed distance. Some buffer examples are showed in Figure 6.10.
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 Figure 6.10 – Buffer zones examples.

The Figure 11 shows the main user interface for buffer creation. Through this interface, the user can generate a new Layer containing all buffer polygons generated from the Theme objects with a given fixed distance.

Figure 6.11 – Buffer creation window.

The buffer creation window has six parts: 
1) Source Data: the user should choose the input Theme (in Theme list) and which objects from the source where buffer zone will be applied (all Theme objects, only the pointed ones or only the queried ones).

2) Distance: the user can enter a fixed distance that will be applied to all objects or can choose an attribute from a Theme’s table that will define the distance for each object.  The distance value must be in the same unit as the geometry.

3) Buffer Levels: it is possible to generate multiple buffer levels based on a distance d. Each buffer level (n) will be assigned to a distance between d*(n-1) and d*n. Figure 6.12 shows a three level map distance at 7000 meters around a geometry. The first level is a buffer to 7000 meters. The second level is a buffer between 7000 and 14000 meters. Finally, the third level is a buffer from 14000 to 21000 meters.
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Figure 6.12 – Buffer levels.

4) Boundary removing: for each buffer around an object it will be assigned a new one in the output Layer. It can be possible, according to the distance, to have overlap objects in output Layer. But if you choose remove boundary option, all overlap will be removed by merging the boundary of all overlapping objects into a new one. Figure 13 shows this option:
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Figure 6.13 – Removing overlapping boundaries.

5) The input Theme is showed in Figure 6.13a. The output Layer without removing overlapping boundary is showed in Figure 6.13b. As we can View each buffer has generated a new object in the output Layer of Figure 6.13b (buffer_1, buffer_2 and buffer_3) and they overlap. The output Layer generated by removing overlapping bpundary is showed in Figure 6.13c. In this case, the output Layer is compound by one object (buffer_1) that is the result from a union of all overlapping buffers.

6) Buffer Type: when we have an input Theme with polygon representation this frame is showed. The user can choose three types of buffers: only inside, only outside or inside and outside. Figure 14 shows each buffer type. In Figure 14a it is showed a buffer assigned only with the inner region of the polygon, in Figure 14b, a buffer assigned only to its external region and in Figure 14c, a buffer assigned to its inner and external region. 
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Figure 6.14 – Buffer types.

7) Output Layer name: the user must enter a name for the output Layer. This Layer will contains all generated buffers and an attribute table with values for the used distance and buffer level.
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Exercise: Select the subway stations (Theme Subway_stations) that are within a distance of 3000 meters of the subway station named “ANA ROSA”:

1) Create a new Layer that contains a buffer around the subway station named “ANA ROSA”, considering 3000 meters. 

2) Use the spatial query to select the subway stations that are within the buffer created in the step 1. 

The expected result of this exercise is shown in Figure 6.15.
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Figure 6.15 – Buffer and Spatial query result.

1.26 –  Assign Data by Location

We have two kinds of operations: one that collects and another that distributes data. Figure 6.16 shows the main dialog window for the first kind of operation.
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Figure 6.16 - Collecting data by location.

In this example we will use the themes SP_cities and fire_spot_sp, as shown in Figure 6.16.  We will count the number of hotspots or fire spots detected inside each city. To do it, follow the steps below: 

1) Select the Theme where we will store the number of detected hotspots, in this case, SP_cities. 

2) Inform the Theme with objects that have a spatial relationship with the first Theme (source Theme), in this case, the hotspot Theme (fire_spot_sp). 

3) Edit the new table name that will be created to store the result. This table will be associated to the Theme SP_cities.
4) Select the spatial operation.

5) We can add some fields to the output of this operation. In general, we apply an aggregate function to the fields of the source Theme (like fire_spot_sp) to get information summary. We can, for example, collect an average of the risk of fire events (field: RISCO). In our case, we will just count the number of hotspots that occurred in each city. Thus, select the attribute fire_spot_sp.Nr:COUNT, as shown in Figure 6.16. 
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Figure 6.17 – Result of Collecting Data By Location.

Figure 6.17 shows the result of this operation. It created a new attribute table for the Theme SP_cities with a column that contains the number of hotspots for each city. Figure 6.18 shows the main dialog window for the second kind of operation “Distribute”. 
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Figure 6.18 – Distributing data.

In this example we will use the same themes of the previous example (SP_cities and fire_spot_sp). We will assign some data about the city to each hotspot. To do it, follow the steps bellow:

1) Select the Theme where we will assign city data to, in this case, fire_spot_sp.

2) Inform the Theme from where we will get information to assign to the first Theme, in this case, the SP_cities Theme. The fields of the second Theme will be added to the first Theme as a new attribute table.

3) Edit the new attribute table name.

As we can see in Figure 6.19, a new attribute table was added to the hotspots Theme. Now, each hotspot has the attributes of this city that it is inside (for instance, city name and population).
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Figure 6.19 – Output result for distributing data.
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