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PART | Concepts and terminology

Working with Pythagoras requires understanding certain concepts and
terms. This section describes the concepts and special terms required to
understand this manual and to work with Pythagoras.
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Chapter 1:

Coordinate Systems

Pythagoras supports 5 types of coordinate systems. It is important to
understand the different principles behind each of the coordinate systems in
order to use them correctly.

These 5 Coordinate System types are:

The Local Coordinate System

The Global Coordinate System
User Coordinate Systems

The Page Coordinate System

The Temporary Coordinate System

agrwNRE

To express coordinates, Pythagoras supports the following conventions:

- XYZ: rectangular coordinates expressed in a XYZ (horizontal X-axis)
coordinate system.

- NEZ: rectangular coordinates: North, East, Elevation (Z).

- HDZ: polar coordinates: Horizontal angle, Distance (horizontal),
Elevation (2).

- HVD: Horizontal angle, Vertical angle, Distance (horizontal).

- HVS: Horizontal angle, Vertical angle, Slope Distance.

- CDzZ:. Centerline (station) distance, Distance from the Centerline
(perpendicular to the centerline), Elevation.

In the Local, Global and User coordinate systems you can enter coordinates
or obtain positions in any of the above-described conventions. At any
moment you can switch between the above-described conventions, as will
be explained later.

Defaults:

a) Definition of the reference axis. Both XYZ (horizontal x-axis) and NEZ
(North(Y)-East(X)) are supported. Default: NEZ.

b) Length unit: can be set to meter, millimeter, centimeter, kilometer, miles,
feet of US feet. Default: meter.

c) Angle unit: GON (GRAD), Degrees, Radians or Mil. Default: GON.

d) Angle direction: clockwise or anticlockwise. Default: clockwise.

e) Elevation: (Z) corresponds with our natural feeling of elevation; higher
positions result in larger values. When using the HVS or HVD system, the
vertical angle is either zenith based (100 GRAD = horizontal) or elevation
based.

The default units of measurement for the values shown above may be
changed at any time. If you select a new default for a given value, the new
default remains in effect even if you quit Pythagoras or switch off your
computer.

Coordinate Reference Systems

A Coordinate Reference System (CRS) is a specification of:

(1) a Geographic Coordinate System and
(2) a Map Projection System,



Reference

so that any point on the earth can be represented on a flat surface. The
Geographic Coordinate System is defined by an ellipsoid and the datum (=
definition of the origin and the orientation).

Together these two parts are necessary and sufficient to define a framework
for locating unambiguously and precisely every point on land or sea within a
certain region. There are hundreds of different geodetic datums and
projection systems used in the modern world, depending on the specific area
and goal of usage. More information you can find under following links:

Geographic coordinate systems:
http://en.wikipedia.org/wiki/Geographic_coordinate_system

Map projections: http://en.wikipedia.org/wiki/Map_projection
Coordinate reference systems and positioning:
http://en.wikibooks.org/wiki/Coordinate Reference Systems and Po
sitioning

Information and Service System for European Coordinate Reference
Systems: http://www.crs-geo.eu

Pythagoras supports over 50 predefined Coordinate Reference Systems
used in particular country or region and UTM (a worldwide system), such as

UTM (based on WGS84)
Lambert72 Belgium

Lambert2008 Belgium

RD (Rijksdriehoeksnet) Netherlands
GK (4 zones) in Germany

Coordinates for these systems are represented in XY coordinate system.
Geographical coordinates (Latitude, Longitude) in WGS 84 are also
supported. The number of CRSs in Pythagoras will extend with coming
demand and available information.

Pythagoras provides you with tools for

use of data from different CRSs in the same drawing, e.g., adding
data of an old drawing in Lambert 72 to a new project in UTM Z31
converting a drawing from one CRS to another, e.g., converting a
drawing in Lambert 72 to a drawing in Lambert 2008

converting geographic longitude and latitude coordinates into
Cartesian coordinates, e.g., importing data from shape file in WGS84
in a drawing in Lambert 2008

real-time conversion of positions in a drawing into a wide range of
other possible CRSs or geographic coordinates, e.g., in a drawing
which is originally in Lambert72, showing the coordinates of the
mouse position in longitude, latitude in WGS84

There are certain limitations you should consider when changing from one
CRS to another:

Only one CRS can be active in a drawing at a time

Every CRS has a limited domain that gives high accuracy points, and
even a limited domain where the projection can be used. So after
switching to another CRS, the data in the drawing can become
meaningless or be converted with loss of accuracy. During import
and paste operations, objects outside the range of the current CRS
can be lost.
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Tie Points

High accuracy transformations are possible between some systems based
on Tie Points: If n points are known precisely in CRS_1 and in CRS_2,
Pythagoras will use this data (set of Tie Points) to enhance the precision for
other points in the same region.

Let us assume there is a set of points known exactly in two Coordinate
Reference Systems: GK 2 and UTM. For this set of points Pythagoras will do
a series of calculations so that a coordinate not included into the original set
can be accurately converted from GK2 to UTM. The original set is called Tie
Points Set.

The last calculation is a Helmert transformation. It gives a translation (dx,
dy), a rotation (Fi), and a scale factor for the conversion. And for each point
in the set we receive a residual (fx, fy). Residual is the difference between
the UTM coordinate given in the set and the UTM coordinate derived from
the transformation.

Here are the steps performed for a point (xy) to convert it from GK_2 to UTM
using a set of tie points:

1. Transformation of the point xy from GK_2 to UTM --> point xy'
2. Helmert Transformation (for given Tie Points set) of the point xy' --> xy"
3. Smoothing residuals

In Pythagoras, residuals can be of the following kind:

- No smoothing residuals: no further corrections needed

- Inverse Distance Weighting (1/Square Distance or 1/32): the value at
the point is a weighted sum of the values of N Tie Points

- Natural Neighbours by Area (NN Area): interpolating over the
changes in area between the point and its Natural Neighbours from
the set of Tie Points

You can import Tie Points sets into Pythagoras library with the help of Tie
Points Manager (see PART Il Y Chapter 1: Y Tie Points). The ASCI! file
with a tie points set has a special format. This format depends on the units of
Pythagoras and the coordinate order (NE/XY) on the moment of reading the
file. Tie point sets can only be defined between projection systems; geodetic
coordinates (like WGS84) can not be used.

The format of the tie points set resembles the coordinate list format. The
data of each tie point must be put in one line of text containing:

<Pointld><separator>

<first coordinate in Projection system 1><separator>
<second coordinate in Projection system 1><separator>
<first coordinate in Projection system 2><separator>
<second coordinate in Projection system 2>

Tab or space(s) can be used as delimiter. Real values can have a point or a

comma as decimal point. A comment can be added in the file using ":" or ";
in front of it.

For UTM coordinates the format of the coordinates must also fit the
Long/short/no prefix settings of the preferences.
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The Local Coordinate System

This is the basic coordinate system you use most of the time when starting a
new drawing. The Local Coordinate System usually corresponds with the
local coordinate system you used in the field to measure the survey
information. The position of the first station will normally correspond with the
origin of the Local coordinate system and the reference direction (Hor. Angle
= 0.0) will correspond with the x-axis or north-axis (depending on the
preference XY or NE) of the Local coordinate system.

As will be explained later, you can position the drawing anywhere on the
Local coordinate system. You can rotate the page, move it up or down and
scale it. You can change this at any time, so that you are able to rotate the
drawing and select the most appropriate scale in order to make the drawing
fit on the page.

The Global Coordinate System

The Global Coordinate System is typically used when you want to use (or
convert to) a standardized coordinate system with large X and Y values (e.qg.
State Plane or UTM coordinates).

You need to know the coordinates of at least two common points in both the
local and the global coordinate system.

The coordinate system conventions described above are valid for the global
coordinate system with the exception that polar coordinates cannot be used.
A more detailed description will be provided in the section on transformation.

User Coordinate Systems

Reference

You can easily define new coordinate systems. They are called User
coordinate systems (UCS), and you can define up to 32 in one drawing. A
UCS can be removed if you only require it temporarily. When measured
coordinates are entered manually, a new station point will correspond with a
new user coordinate system. In order to define a user coordinate system, it
is sufficient to know the origin and a point on the reference direction. The
coordinate system conventions described above apply to user coordinate
systems.

At any time you can switch between the local coordinate system and any
defined user coordinate system. The control panel data will always
correspond with the selected coordinate system. This is true for both data
input, as well as for displayed information.

This way, the coordinates of any point of your drawing can be obtained in
any of the defined coordinate systems, and in either XYZ, NEZ, HDZ, HVD,
HVS or CDZ coordinates.
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Note: The elevation of points in a User coordinate system is relative to the
elevation of the origin of the User coordinate system.

The Page Coordinate System

This coordinate system is not related to the survey data. The page
coordinate system is used to draw information, which is not bound to the
survey plan. This can be simple things, like drawing a border around the
drawing, but also complex drawings not related to the survey data (for
example the section of a road foundation) are made in the Page Coordinate
System.

The origin of the page coordinate system is the bottom left corner of the
page, and the x-axis corresponds with the bottom edge of the page. The
position of the information defined in page coordinates remains fixed, even if
you change the position, rotation or scale of the local coordinate system.

The scale factor used in page coordinates can be changed any time. This
allows you to draw information in different scales on the same drawing.
Once you set a scale factor, this applies to all elements defined in page
coordinates.

Note that while objects defined in the local coordinate system and in the

page coordinate system are on the same drawing, there is no link between
them.

The Temporary Coordinate System

You can create one Temporary Coordinate System in a drawing.

The temporary coordinate system is not stored in the document. An existing
temporary coordinate system is automatically replaced when you create a
new one.

A temporary coordinate system can be created either in the Local
Coordinate System or in the Page Coordinate System.

When created in a document, all rules relating to User Coordinate Systems
also apply to the temporary coordinate system.

When a temporary coordinate system is created in the Page Coordinate
System, input and output in the control panel is relative to the temporary
coordinate system. The origin is 0,0 and coordinates depend on the actual
scale of the page coordinates.



Chapter 2:

Snapping

Basic Concepts

F &

Point Number

Pythagoras will snap to a line, a point, an arc, a circle or the center of a
polygon when the mouse is about 2 mm. from the object. This snapping is
clearly indicated on the screen. An indication called "the Sight" will be
displayed on the object. The shape of the Sight depends on the type of
object it refers to. In the control panel you will see information about the
object in the Sight.

When creating lines, arcs or circles, other snapping symbols may appear to
indicate that objects are tangential or perpendicular.

Snapping can be turned on or off. Using the Defaults Menu, the snapping
can be turned on or off for each type of object. A toolbox that allows to view
and change the status of snapping to specific object types can be activated
via View Menu -> Toolbars.

Subdocuments

A Point Number is the unique name allocated to a point. Every point in a
Pythagoras document has an 8-character long identifier. Valid identifiers are:
1, 1050, A point, Point 1, S1.

Pythagoras does not associate any meaning to the name allocated to a
point. The point number is either allocated by the user, or is allocated
automatically by Pythagoras when a new point is created. A start point for
automatically incrementing point numbers can be set at any time. See also
PART Il Y Chapter 5: Document Defaults for details.

Reference

Subdocuments allow you to create drawings that contain billions of objects
while maintaining good processing speed.

From time to time it is handy to be able to link a number of documents as if
they were one large drawing, e.g. assembling the details of different parts of
a city into one large city plan drawing. At other times it is handy to use a
base-plan as background to a drawing. Either way, subdocuments provide
you these opportunities.

You can link multiple (large) documents with one another, especially if the
documents are too large to use the traditional copy and paste method of
putting them together. The result is that on the screen, it appears as if all
these linked drawings were one gigantic drawing. By the way, combining
these drawings using the more traditional copy and paste method may result
in a drawing that has become unmanageable.
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Layers

All the subdocuments of the drawing are saved with relative names, i.e., the
name includes path to the subdocument relative to the main drawing. We
recommend that you store your subdocuments in the same directory and
subdirectories to avoid loosing them when copying or moving your drawings
to another location.

Pythagoras allows you to link together an enormous amount of
subdocuments. You can set any of them editable or only visible, or sleeping
(invisible), and choose to save or not these settings with the document. Only
one subdocument at a time can be active, which means that new objects will
be created in this subdocument. Only a visible and editable subdocument
can be set active.

Be careful while working with Coordinate reference systems in
subdocuments. When a CRS is defined for the main document, the
subdocuments should have the same CRS or should have no CRS at all. In
any case, the local coordinates of the main document and subdocuments
must match.

To make your work with a large number of subdocuments easier, we
introduce a new concept: subdocuments configuration. After setting all the
required documents editable/visible/sleeping, you can store this
configuration by giving it a name. You can have multiple subdocuments
configurations in your drawing, and quickly change the set of visible and
editable documents by switching to another configuration or by setting a
configuration active in the current display view. For details, refer to Views
and to PART Il Y Chapter 1: Subdocument Manager.

Layers are provided in Pythagoras to enable you to group related parts of
your drawing. You can think of layers as a set of transparent overlays.

This version of Pythagoras supports up to 4096 layers. You can give a layer
a name, and you can make a layer (or all layers) visible or invisible,
protected or not-protected and active or non-active.

These attributes are assigned for every document.

In order to come to a better control of a large number of layers and to sort
similar layers into logical units, Pythagoras offers you the possibility to create
layer groups. These groups can also be renamed and deleted. You can
always remove a layer from a group. A layer can belong to one or more
groups, or belong to no group at all.

The advantage of such a group structure is that when you change the
attributes of a group, the attributes of all the layers in that group will be
changed. As a consequence the management of layers can be simplified
enormously. So you can create layer groups as you want: e.g. topography,
gas, water, electricity, etc.

You can add the following attributes to layers and to groups:

1 Visible: determines whether the layers are visible or not

1 Protected: no modification can be taken to such a layer

1 Switch off: the objects of the layer will be shown, but they cannot be
modified, or selected

Layers can be set up in a way that its information will only be visible between
2 scale factors. E.g.: the information is only visible between scales 1/10000



and 1/2000. Outside this range the objects of the layer are not visible. When
no top limit is given, the layer will remain visible when zooming out and when
no bottom limit is given the layer will remain visible when zooming in.

This feature is especially useful with very big drawings. To display a city map
with all its details can take a while and will be chaotic. In this case you can
manage the layers in a way that when opening your drawing only an
overview will be displayed. When zooming in, more details will be shown.
Eventually the overview disappears.

Because layers can have different meanings in different drawings, you must
take care when exchanging data (Copy/paste, export/import) between
drawings. We do recommend that you standardize your use of layers in
order to avoid the need to change the layers of objects when you move data
from one drawing to another.

Symbols / Line Styles / Patterns

Pythagoras provides you with tools to create your own symbols, line styles
and polygon patterns. Once created and saved, these special features can
be applied to any point, line, or polygon in your drawings.

Symbols, line styles and patterns can be scale dependent or scale
independent. A scale dependent symbol/line style/pattern has real
dimensions; the one that is not scale dependent, has dimensions that
correspond with the size as it will be printed. In addition, symbols can be
rotatable and North oriented; and patterns can have a Rotation angle.

Once created, symbols, line styles and patterns can be either placed in the
library (the file "PYTHAGOR.LIB") or in the active drawing. Library
symbols/line styles/patterns can be used in every existing and in every new
drawing. A document symbol/line style/pattern can only be used in the active
document. When it is copied and pasted in another document, it becomes
automatically a document symbol/line style/pattern in the document into
which it is pasted.

When creating symbols, line styles or patterns for the library, we suggest
that you define them first as document symbols/line styles/patterns in the
original drawing. This allows you to test them and to verify the printout
before placing into the library.

Remarks:

1 PYTHAGOR.LIB: This file is stored in the same folder as the program
Pythagoras. It is recommended to take regularly a backup of this file. If no
backup is available and the PYTHAGOR.LIB file is lost, the complete
library needs to be rebuilt.

1 All symbols/line styles/patterns that are used in the drawing are stored in
the document. This is the case both for document and library ones. If a
document is opened, Pythagoras will first check if a symbol/line
style/pattern defined in the document is in the library. If not, it will become
a document symbol/line style/pattern, even if it previously was a library
one. This could for example be the case if a library symbol/line
style/pattern is deleted, or if it has been changed. This also means that
drawings made by other Pythagoras users can be opened without the
need to exchange libraries.

The name of every symbol, line style or pattern consists of 2 parts: group

and symbol. The combination Group-Symbol forms the real name of the
symbol/line style/pattern. The subdivision in groups, for example a group

Reference Concepts and terminology 11



"Trees", makes that symbols/line styles/patterns can be selected faster in the
menus.

Detailed instructions on how to create and customize your own symbol, line
style or pattern you can find in PART Il Y Chapter 1: Symbols.

Compounds

Compound objects (or compounds) are collections (sets) of other CAD
objects of a Pythagoras document. The latter CAD objects are called
compound object elements. Unlike paths and polygons, elements are not
ordered and cannot belong to the same compound more than once. A CAD
object also cannot belong to more than one compound. A compound and all
its elements must belong to the same overlay and subdocument; however
elements may lie in different layers. Compounds themselves do not belong
to any layer at all.

Note: Compoundsar e al so called 6Groupsd in Pythag:t

Compound elements can be of any object type excluding coordinate system,
road and other compound. Also a compound itself cannot be an element of
other compounds, paths or polygons.

When you create a compound, if any of the selected objects are already
elements of another group, Pythagoras will show a warning and suggest to
1. Exclude the objects from the groups they belong to and proceed with
creating the compound.
2. Notinclude the elements of other groups into the created compound.
3. Abort grouping the objects into a compound.

Similarly, if you select the elements of more than one compound and try to
ungroup them, Pythagoras will warn you and ask whether you really want to
delete all the compounds.

A compound itself has no properties, but its elements keep their graphical
attributes and can be changed individually. However, a compound has data
attributes, i.e., it can be linked to a table as a separate object. In this case,
each of its elements appears to have the same common data and cannot be
linked to this or another table separately.

When you create a compound (a group), if any of the selected objects are
linked to the database, Pythagoras will show a warning and suggest to
1. Unlink the objects from the database and proceed with grouping.
2. Notinclude the linked objects into the group.
3. Abort grouping the objects into a compound.

Similarly, if you try to delete a compound linked to the database, Pythagoras
will warn you and unlink the compound from the database before ungrouping
the objects.

Compounds are not clearly visible on the screen, but once you click on a
compound element, all other elements of this compound will be also
selected. On the contrary, when you select CAD objects using other means
(cross-hair, lasso), only objects lying inside the region are selected. This can
be used to select an element of a compound separately.

Information on creating and editing compounds you can find in PART II Y
Chapter 2: Group/Ungroup and Chapter 3: Y Edit Group.



Images

Reference

In Pythagoras, an image can be a scanned drawing or a picture which you
import into your drawing. Also files made or adapted by programs like
Photoshop, Paintbrush, etc. can be imported.

Pythagoras reads files stored in Windows BMP (bitmap), TIFF, GeoTIFF,
JPEG formats or stored in the Pythagoras image format. Scanned images
that are not stored in one of these formats must first be converted into one of
the formats above. BMP images may be monochrome, or contain 16, 256 or
24-bit colors. RLE compressed BMP files are NOT read by Pythagoras.

Scanned images can become very large. The size depends on the following:

1 The color depth of the image: a monochrome image will take much
less memory then a 24-bit color image.

1 The resolution (dpi) of the scanned image.

I The size of the image.

For example an A4 color picture scanned at 300dpi and 24-bit color will

result in a file of 26MB. When we scan the same image at 600dpi, the size

will be 4 times larger. On the other hand an A0 black and white drawing

scanned at 300 dpi will occupy uncompressed 17,4MB.

During the import, Pythagoras converts the BMP/(Geo)TIFF image to a
Pythagoras image file. (Window's extension .IMG). This format is optimized
in order to speed up the display of an image on the screen. (Zooming in,
zooming out, scrolling, etc.). On average a black and white drawing will be
about 5 times smaller. The typical size of a Pythagoras image file of a
300dpi AO black and white drawing will be about 4MB.

Because a Pythagoras image can be very large, the image itself is not
stored in the Pythagoras document. The document itself contains - in this
instance-, in addition to general information about the image, a reference to
the name and the location of the image file on the computer. Therefore it is
important to save the Pythagoras image files with your drawing. If an image
file is deleted, or if the name is changed, a message will appear when the
document that refers to that image is opened. When the image file is still
present on the computer, the new name or the new location can be given.

You can also include images directly into the drawing. The disadvantage, of
course, is that the Pythagoras drawing will significantly increase in size. But
the advantage is that the images are enclosed in the document, so if you, for
example, move your document to another location or want to give someone
a copy of it, your images will be automatically included and you do not have
to worry about copying them too.

When editing images, these changes are stored in the Pythagoras file and
not in the original image file. Thus, the original image file is not changed.
However, you can, if needed, save the modified image as a new file with a
new different file name (refer to a more detailed explanation in PART Il Y
Chapter 1: Import Image).

A linked image can be used in multiple drawings. It is obvious that the image
file is saved only once. It is for this reason that changes to images are saved
separately from the image and that an image file cannot be overwritten.

When an image is linked to a document, the name of the Pythagoras image
file will be the path and the filename relative to the path where the document
is stored. Forexampl e, i f the dWMyDoasEnoj 16 andodChe
Il i nked i maMyRocs\Psojll ma§g€s 6, then the i mage
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the image file in the same directory as the drawing, or in a sub-directory.

Notel:

The GeoTIFF format is a variant on the TIFF-format. The content of
geographical data in GeoTIFF-images is the main advantage. As a
consequence it is possible to import images that are automatically geo-
referenced.

Note2:

Pythagoras will georeference images if a "World File", e.g. .jpw, .tfw or .bpw
exists in the same directory as the image file. The "World File" is a standard
employed by such applications as ArcView and Maplinfo.

There are two ways to import several images into your drawing: selecting

recommer

one or multiple images in the 6éOpendé dialog

contains a list of images. Please PART Il Y Chapter 1: Import for
instructions.

After importing an image into your drawing, the properties of the image
(scale, intensity, etc.), the position, as well as the image itself can be
modified. Following operations can be done on images:

1. Selecting an image
An image can be selected by pressing the "B" or "I" on the keyboard while
you click on the image. Subsequently the image may be moved or deleted.

2. Raster operations
If you need only a part of an image or you need to correct a part of an
image, you can modify it with the following tools:

1 Cut off
 Lasso
 Eraser

For more details, see PART Il Y Chapter 3: The Tools Menu.

3. Changing the attributes of an image

By double clicking on an image, a dialog box will appear displaying all
relevant information about the image. In this dialog box the opportunity is
given to save the modified image. The original can't be overwritten. For more
information about this dialog box see PART Il Y Chapter 6: Y Object Info.

4. Digitizing of images

By using a scanned image in the background, Pythagoras is an ideal tool for
head-up digitizing. Mostly the purpose will be to obtain a drawing in real
dimensions. Namely, a distance on the image, which is 1 meter in reality,
should be 1 meter in the digitized drawing.

To obtain the right scale you need to execute the following steps:

1. Import the image in an empty drawing.

2. Setthe scale of the drawing in accordance with the scale of the original.

3. Control the horizontal and vertical dimensions. Correct the size of the
image by changing the image x- and/or y- scale factor, if either the
horizontal or vertical dimensions are wrong because of stretch or shrink
of the original.

4. When you want to work in a known coordinate system:
Place points on the image at locations that you know in coordinates. Use
subsequently the function "Helmert Transformation" to transform the
complete drawing to the known coordinate system.

When you work in a known coordinate system, for example State Plane
coordinates, you can use copy and paste in both directions between a



Display Levels

drawing with an image and other drawings using the same coordinate
system. However if you would copy the image itself, the origin will be
transformed but it will not be rotated.

When you are done editing your image object, you can export it again to an
image file. To this time, the exported image can be stored in two formats:
Windows BMP (bitmap) and JPEG. Exported images can retain the
georeferencing by generating a BMPW or JPW file.

Views

The level defines the display priority of the selected objects. A polygon of a
house with level 1 gets a higher priority than a polygon of a land lot that has
been given level 0. The house will be completely visible while the lot will
partially be hidden.

Another example is the covering of partial areas of raster maps. If you want
to hide some parts of a raster map, you can define a white opaque polygon.
This polygon gets a 100% filling and a higher level. The polygon covers this
area like a piece of paper that is placed over it. If you choose a specific layer
for this polygon you can make the covered area visible at a later time by a
simple selection and e.g. a change of color.

The range of display levels in Pythagoras varies from i 10 to 10. We
recommend that you carefully set display levels for your objects not to

il oos e 0 tdnawiny. Yomcar afse pre-set a default level for all new
objects (see PART Il Y Chapter 4: Y Display Level).

Reference

A Display View is a collection of settings that control the way your drawing is
displayed on the screen. If such a collection is named and saved, it is called
a View.

Pythagoras allows you to create as many display views for your drawings as
you wish, tuning the settings according to your needs. Once you have
created a display view for a document, you can give it a name and store it,
so it can be applied for other documents. You can also assign a view to a
sheet, then this view will automatically become active when the sheet is
selected. Independently of whether you have saved your view settings or
not, the last active display view is saved in the Pythagoras document and
restored the next time you open it.

You can define the following options for your view:

1. Select layers that need to be visible in the document

2. Show or hide objects and attributes, such as polygon patterns, texts,
point numbers, elevations, comments, special line styles, images

3. Specify certain parameters for visualizing DTMs

4. Activate thematic maps

5. Apply subdocument configurations

A Print View is a combination of a display view that will define the layout of

your printout, and the usual print settings. A print view cannot be named or
saved and is accessed only when printing a document.
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If you do not modify the current display view selections, the drawing will be
printed as it is displayed. You can choose another display view or change
any of the settings for your print out. Additionally, you specify usual printing
parameters like print sheets, number of copies, color conversion, scale
factors, etc. (see PART Il Y Chapter 1: Y Print)

Viewports

Complex drawings can become very large and difficult to overview. To help
you keep the sight over all the parts of your document, you can create
viewports of some parts of the drawing and put them anywhere you need.

A viewport is a small copy of a selected region of the main drawing, which
you can adapt to fit your needs. Beside choosing a suitable shape (rectangle
or ellipse) and frame to make your drawing look nice, you can adjust other
things in the viewport to make it more convenient. You can choose viewport
scale, turn it at a different angle, zoom in or out any time.

Generally, a viewport is designed to be an optical enlarging or reducing of
the document for all attributes. But to affect this behavior, you can allocate a
scaling factor to the viewport, which is not the same as just assigning the
viewport a different scale. The scaling factor only affects the size/width of
scale independent objects in the viewport. For example if the scale factor of
a drawing is 1:500 and the scale factor of a viewport is 1:250, than line width
in the viewport will be the double of the line width of the same line in the
drawing if scaling factor is 100%. The same for texts: a text of 12 point will
become 24 point in the viewport. If the scaling factor is 50%, sizes will
remain the same. Any scaling factor is valid, and will affect the scale
independent attributes accordingly.

After the viewport is created and set, it is easy to change the size of the

frame or move the viewport to another place in the drawing. If you need your

viewport at some point to show a different part of the drawing, it is no need

to delete it and create anewone: Youcan fipano inside the viewg
another location. In addition to all this setting, a view different from the view

of the main drawing can be applied to the viewport.

Once you have adjusted the viewport, you can duplicate it or copy directly to

another sheet. For instruction on creating a viewport, refer to PART I Y
Chapter 3: Y Create Viewport.

Sheets

Sheets allow you to split up large projects into different print-areas, and thus
print the appropriate print sheet along with the appropriate title page, in a
very simple manner.

In Pythagoras, you can create multiple (up to 256) sheets per drawing.
Sheets refer to the Page coordinate system, thus all objects defined in Page
CS will belong to the sheet which was active while they were created. Each
sheet can have its own properties such as the printer, dimensions, position,
page objects, print area, etc.:



9 Printer, paper size and orientation can be set individually for each sheet
in the Sheet Manager (see PART Il Y Chapter 1: Y Select Sheet (Print
Sheet)). You can also choose a default view for the sheet (different from
the current document view), determining the display parameters for
layers, subdocuments, object information and so on.

1 Sheet position in the drawing, rotation angle and scale are defined with
help of Print Area (refer to PART Il Y Chapter 1: Y Select Print Area).

1 You can choose an arbitrary polygon as a clipping area for local objects
on the sheet: only objects within the clipping polygon will be printed (see
PART Il Y Chapter 2: Y Set Print Area).

1 For every sheet, you can create an own set of page objects. For this
purpose you have to draw any objects (except for coordinate systems,
paths and roads) in Page CS. When, for example, choosing the print
area for this sheet, you will see that the latter objects are moved
together with their sheet within the drawing.

I Legends belong also to the sheet objects (please refer to PART Il Y
Chapter 6: Y Legend for details), as well as any logotypes, page
framing and other such objects.

1 Viewports are defined in page coordinates, so every viewport belongs to
a sheet similar to legends. Viewport coordinates are calculated starting
from the upper border of the sheet. But viewports never display objects
in page coordinates.

Once multiple sheets are created for a drawing, only one at a time can be

set as active, which means that this sheet will be printed when you execute

the 6Printé command. However, to perform
drawing (with scale and rotation angle as displayed), you can make the

sheet floating. This setting will hide the page, and such a sheet can have no

own page objects.

Pythagoras sheets can be exported to AutoCAD by means of saving the
document as AutoCAD drawing. Only limitation: AutoCAD has no such
notion as Views, so all the sheets will be displayed equally according to the
current document view.
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Chapter 3: Pythagoras Database

A Pythagoras document can contain an internal database. The main goal of
the database is to store additional information about graphic and non-
graphic objects. Data can be entered into the database manually or can be
imported from other files or databases.

Pythagoras internal database is a traditional relational 2-level (tables, views)
database (see definition, for example, here:
http://en.wikipedia.org/wiki/Relational database), but it has some specific
features.

Data types and values

Data in the Pythagoras database can be of the following types:
91 Integer, stored as 32-bit signed integers

1 Real, stored as double precision (64 bits) floating point numbers
according to the IEEE standard 754-1985

1 Boolean, having only two values: FALSE and TRUE

91 Date/time (one type), internally stored as 64-bit unsigned integers
expressing numbers of 10 ns ticks starting from the beginning of
imaginary Gregorian era (0 hours at January 1% 1 by Gregorian
calendar). Leap seconds are not taken into account. Such
representation is equivalent to the representation of date/time in
both GUIDs (Global Unique Identifiers) and in .NET

1 Date, internally stored as number of full days passed since the
beginning of imaginary Gregorian era

1 Time, internally stored as 64-bit signed integers expressing numbers
of 10 ns ticks. This type can be used in two ways: as time of day
(number of ticks since midnight) and as a time interval (humber of
ticks between two moments of time)

i String, any sequences of Unicode characters except prohibited so-
called non-characters

1 Reference to CAD objects. This means that a database row contains
a reference to any CAD object from the same Pythagoras document.
Internally, a unique CAD object reference is stored

The above data types comply with following rules:

91 Like in other relational databases, a value in a column of each type
can be also NULL. But unlike SQL databases, a NULL value and an
empty string are treated to be equal.

S or

T Compare operations Ol esso6, o6lce e
I can b

equal 6, 6equal d and 6énot equa
values of the same type with only one exception: References to
CAD objects can be compared only on equality.

s gu
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1 TRUE is treated to be greater than FALSE.

1 Strings are compared in the alphabetical order using operating
system means. Therefore, the result of comparing two strings
depends on the default language settings. Strings differing only in
letter case are always treated as equal.

1 Strings are compared completely including invisible characters such
as blanks. Therefore, you should avoid string values beginning or
ending with blanks.

Note: Values stored in Pythagoras database do not have any meaning
without units. We do not really know what the quantity 2.25 in the
column 6Distamea$ wfnttiypever eaadld O met er
strongly recommend that you make notes of the units you use.

Naming

Tables, views, columns and other database items have names. The name
can be any non-empty Unicode string not containing prohibited or control
characters. However, you should avoid using extraordinary names because
this can cause many problems. For example, tables with too long names or
with spaces inside cannot be exported to some formats (e.g., DBF).

In Pythagoras, database names belong to one of four categories:

1 Strictly regular names: Names containing only Latin letters from the
main set (AT Z, ai z) and digits and beginning with a letter

1 Regular names: Names regular in the sense of the SQL standard,
but not strictly regular. Such names must contain only letters, signs
686 and O# 0, cammotbegimwitlya digis , and

91 lrregular names, i.e., neither regular nor invalid

1 Invalid names: Names containing either control or so-called non-
characters. An empty string is also invalid. Such names cannot be
used

When you try to use a not strictly regular name, as a rule, you will be warned

by Pythagoras. Note that default names in some localization of Pythagoras

can be not strictly regular, but they will be always simply regular. Also when

two names differ only in the case they are considered equal, e.g., the table

name OTableld is the same as O0tabl elbd.

Tables

In Pythagoras, database tables can be of two kinds: attribute tables and
dictionaries.
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Attribute tables

Each row of an attribute table is linked to a CAD object, i.e. the main goal of

attribute tables is to store attributes of CAD objects. In other words, an

attribute table can be regarded as the class of the linked CAD objects. For

example, you can define attribute tables 0B
objects being bus stops or water pipes to the corresponding tables.

CAD obijects of the following types can be linked to attribute tables: lines,
points, polygons, texts, arcs, circles, splines, paths, images, clothoids, rich
texts, road and compound. For each attribute table, the set of allowed object
types can be further reduced. For example, it is logical to restrict table
BusStop to points only.

A CAD object cannot be linked to more than one attribute table. Elements of

compounds cannot be linked to attribute tables at all. Deleting a CAD object
implies automatic deletion of the linked row.

Dictionary tables

Dictionaries are usual relational tables and can be used particularly to define
classes of non-graphical objects. For example, you define a dictionary table
named 6Water Pi peKi nablédescEbesohe kindbofwvaterf
pipe commodity. While an attribute
installed (or to be installed) in certain locations, the dictionary table
OWaterPipeKindd describes possible kinds of

Tables and subdocuments

Tables are stored (both structure and data) in every document. When a
document overview is opened tables from all subdocuments are merged and
searched for equal names. If two tables with equal names are found, they
are checked on equivalence. If at least one such table pair is not equivalent,
a subdocument is not opened with a corresponding message.

Tables are considered to be equivalent when

they belong to the same kind (attribute or dictionary)
have the same properties

have the same lists of columns

their columns have the same names and properties

E ]

Additionally, dictionaries must contain the same data in rows to be
equivalent. For efficiency reasons, table data are not compared but a new
stamp (UUID) is stored after any change in dictionary table data instead.
Those data stamps are compared to assure that data are identical.
Therefore, dictionary tables will be treated as equivalent only if one is a copy
of the other.

An attribute table of an overview contains rows from all opened
subdocuments, i.e., number of rows in the table is the sum of numbers of
rows in all subdocuments. A dictionary of an overview contains common
rows, i.e., the number of rows is the same as in every subdocument.

When a subdocument is stored, its tables are also stored (if they have been
changed). But also some other tables can be written to this subdocument, if



it is necessary for the data integrity, for example, if a reference to a table has
been made.

You should treat tables used across several subdocuments with special
care. Occasional change of structure of such table or of dictionary data can
cause problems with opening the overview. To avoid this, we strongly
recommend to open all subdocuments together when you plan to perform
such actions.

Table columns

Two columns belonging to the same table cannot have equal names. But
there is no restriction for columns of different tables and for names used for
other database objects.

For each column you define a certain data type. Columns referencing CAD

objects can be defined only for attribute tables. In fact, a column of an

attribute table can be regarded as an object property. For example, for the

table 6BusStopdolyvmng ad®RuWUres$ti aret &8 and &6Ru
60timeb6 to store arrival time of the firs

Other attributes can also be defined for a column:

minimum and/or maximum allowed values

whether NULL value is allowed

types of CAD objects that can be referenced by the column
etc.

= =4 =4 =4

Indexing

A column of each type except references to CAD objects can be declared
indexed. That means that an index is built by values of this column. Such an
index enables fast search for rows by values in the column. An index does
not contain items for NULL values.

Indexing a column does not change any database data or logical run of a
Pythagoras session, it only influences the speed of some operations.
Beware that when indexing a column you will slow down the following table
operations:

1 inserting a row with a not-NULL value in the indexed column to the
table

1 deleting a row with a not-NULL value in the indexed column

1 changing a value in the indexed column

Though, indexing a column essentially accelerates searching by values in

this column and enables scanning rows in the order defined by values of the

indexed column.

You can also declare a 6unique valuebd co
rows of the table cannot contain equal not-NULL values in this column. To

check uniqueness it is necessary to build an index; therefore, a unique value

column is always indexed.
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References

Often it is necessary to reference one row of a table from another.
Continuing our example from above, each installed water pipe belongs to
some commaodity. Therefore, we can define references from each row of the
& aterPipebtable to a row of t h WatasPipeKindbtable.

For example, we define acolumn 6 Co mdniot y 6, t nthe &éstringé,
MWaterPipeKindd t eohtdining commodity code, and a column with the

same name and type in the &aterPiped6table. The first column has to

contain unique values, and therefore, should be declared a unique value

column. On the contrary, the second column will contain repeated values.

In this case, the column WaterPipe.Commodity references the column
WaterPipeKind.Commaodity. The first is called referencing column, the
second is called referenced one. Note that such a reference can be defined
to another column of the same table, but it is not a typical case.

Column references do not have to be specially defined, but to make the
database structure clearer we recommend that you declare them explicitly.
The referenced column must belong to a dictionary table and must be a
unigue value column beforehand.

In case the referenced row is deleted, for the referencing row you can
choose one of the following options:

1 leave a pending reference
1 change referencing value to NULL
1 delete the referencing row.

Note: There are two kinds of references in the Pythagoras database:
references to CAD objects and references to other columns. In the
case of object references, when the referenced row is deleted the
above actions for the referencing row can be defined only via VBA.

System tables (predefined views)

System tables are special objects of the Pythagoras database that are
created automatically and cannot be changed. They are pseudo-tables
representing properties of CAD objects. System tables are never stored
anywhere.

Each system table corresponds to one or several object types. This means
that there is one to one correspondence between CAD objects of these
types and rows of the table. Each column of a system table corresponds to
some property of objects of these types. For example, all system tables
contain integer type column 6 Di s p | awalues of didplay: level of objects
are written to this column.



Database Views

Simple Views

Reference

A Database view displays a subset of the data. In this way you can have a
better overview of your data, completely or in parts. Do not confuse the
Database (or DB) view with the Display view of the document described
above.

DB views do not contain own data, every DB view is derived from other
objects. Such objects are called base rowsets or merely bases. A base
rowset can be either a table, or a system table, or another DB view.

It can be easier for you to understand the concept of views and bases if you
think of them as other kinds of tables. A view just gathers the rows from
other database or system tables (or other bases) in one place according to
your needs, so that later you can display the data in a convenient format. A
base is a table (database or system table) to which conditions are applied
and from which the data is gathered. Below you will see some examples of
bases and resulting views.

There is a series of expressions defined for every DB view (please refer to
Chapter 4: Expressions for definition of expressions). Some expressions
define conditions to select or to reject some rows; others are used to
calculate values of rows of the defined DB view.

Different DB views cannot have equal names, but their names can be equal
to names of tables or system tables. However, we strongly recommend to
avoid such coincidences. Rules for column names are the same as for table
columns.

A DB view can be either an attribute one or a dictionary, its kind is the same
as the kind of the main base. In Pythagoras, only the two simplest kinds of
DB views are implemented: a simple view and an aggregation view.

A simple view has only one base, i.e., the view gathers data from one
database table (or system table, or another view) applying conditions to it. A

complete definition of a simple view consists of abase,aso-cal | ed o&éwher e
condition and column definitions. The Ow
applied to columns of the base and having a
Boolean value. Each column definition contains a | Table Viewer
so-called column expression; these expressions
are also applied to columns of the base. In other
words, the o6whered6d cond PopulatiorDensiy |
rows of the base you are interested in, and the Name [ Densiy
column expression defines what values you want f:::;ﬂfabia ngg
to have in each row. Indonesia 126.06
Australia 2E1
. , R Algeria 13E6
First, the O6whered condi/ anme 9.49
of the base rowset. Then, for each row returning a furkina Fasa e
TRUE value for the 6whe | [Conao-Demom 2551
. Cote d'lvoire 5364
expressions are calculated; they form a new row Egypt 77.39
of the defined view. A column expression often is Ethiopia g
merely a name of a column of the base rowset. Kenya 5606
Madagascar anva
) ) ~ Malawi 107.25
Example:Gi ven an attri bédte Maii 321
" - . Moroceo 7329
linked to polygons and describing countries of the Mozambique 24.21
world. The table has col um -
O6Popul ationd (intveager) . Drawing Fio || cipboud
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attribute view describing names and population densities of countries with

population above 10 million. We define a new simple view based on the

table. Advherebc ondi t i on is defi ned00@ColimMopul ati on
expressions are definedas fAé&N@ mand thAiPoorp u/l aArea () 0. O6Ar ea(
the name of the built-in function returning the area of a polygon

Aggregation Views

An aggregation view has two bases: main and auxiliary, i.e., two database

tables (or system tables, or views) are involved in gathering the required

data. A complete definition of an aggregation view consists of the bases, a

so-call ed 6matchd and O6wheredé conditions, anit

The 6matchdé condition i s nmsafbothbgsesehatsi on appl
returns True or Fal se. The O6matchdé conditio
from both bases.

The O6whered expression and col base expressio
rowsets but in different manner. It can address columns of the auxiliary

rowset only inside so-called aggregate functions. Aggregate functions are

functions applied not only to one row but to the whole rowset. Therefore, the

expressions of both latter kinds address rows of the main
base and address the auxiliary base as a whole, filtered Table Viewer
preliminarily by the dnatchéexpression.

The rest is the same as for simple views. For each row of Population
the main base the édwhereb c¢
value of the condition is TRUE then all column — e

expressions are calculated; they form a new row of the Aftica 38614496

aggregation view. fsia 71418943
gg g Europe 48217882

i i South America 33073945
Example: Continuing our example from above, we are North America 14420283

now interested in population of the capitals of each Doeania 303846
continents. We have two attribute tables: 6 Cont iande n
6CapiThad stbabl e 6 Capi t al abbutc
the population in every city. We want to have an attribute
view of the continent names and aggregated population of
their capitals.

Fopulation

Therefore, we define a new aggregation view based on
t a b ICentnenis6 aQalpiét aTlsd® O mat c hid
defined as geographical coincidence (a capital is inside
the continent polygon). A’ 6 wher ed6 condi t i wumbeoowss
AiName not emptyo, which mea
sure, that we take only existing continent names from the Copyto

table. Column expressions aredefine d as @ Name File Clipboard
i Sum(Population) 6. O06Sumdé here i-s
in aggregate function returning the sum of all values along
a rowset.

Spatial aggregation

A spatial aggregation is an aggregation view with both attribute bases and

with a O6matchdé condition expressing some sp
objects from both bases. The last example above describes a spatial

aggregation.



Example: The oO6matchdé condition can be more
take into account only objects within some distance from one another, we

can rewrite theforexamplecehsd fcingdtidan oen ( Mai n.
Aux.Object)) <N* k m( ) 6 (di st ancMkm).#thepréavioumor e t ha
example the 6 ma tcondition can be writtenasiDi st ance ( Mai n. Ob|j
Aux.Object()) = 00 You can also design any expression showing the

relationship between main and auxiliary objects.

Validity and saving

When database structure is changed, tables are checked on their validity,
but views are not. This means that when you change the database structure,
you will be only warned in some cases that a view became invalid.

Invalidity of a view is typically a consequence of deleting or renaming a
database object (table, column, another view), referenced by the view. If you
will try to use an invalid view, the requested action will be cancelled and you
will see a warning.

Like tables, views are read from and written to documents. But only view

definitions are written because view data are built in real time. Unlike tables,
views are read from and written only to the main overview document.

Table Viewer

The Table Viewer allows you to view attribute tables, dictionary tables and
database views of the active document.

In the table viewer you can hide or unhide columns; change the width of
columns and change the sequence of the columns; sort on a particular
column in any order. These changes do not have any effect on the table
stored in the document, but affect only the representation of the table in your
drawing. The changes will be applied when exporting the table.

From the viewer, the table can be:

1 Exported to the Clipboard
I Saved as afile in text, RTF or html format
 Putin table form in a Rich Text in the document

Data and structure protection

Data and structure of the database can be protected. There are two kinds of
protection:

9 protection of both data and structure of one table
9 protection of database structure as a whole.

For each table, one of four levels of access can be defined:
1. Full access (default) means that both data and structure of the

table can be read and changed if there are no other reasons
prohibiting this. One of these i 0 t leasors may be a
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subdocument declared read-only, which makes it impossible to
change data in rows referring to this subdocument. Also there can
be a column that cannot change its data type because it is
referenced by another column.

2. Read/write access means that table data can be read and written,
but table structure cannot be changed.

3. Read access means that row data can be read, but neither table
structure nor table data can be changed, deleted or added.
However, rows of attribute tables can be deleted together with the
graphic objects they are linked to.

4. No access (or VBA access) means that data can be neither read
nor changed and table structure cannot be changed either.
However, rows of attribute tables can be deleted together with the
graphic objects they are linked to and the table structure remains
visible. Data read protection also does not deny the possibility to
view table data via database views.

Structure of the database in whole can be protected with the owner name
and password. When database structure is protected, no change in structure
of tables is possible; particularly table access level cannot be changed. Also
view definitions cannot be changed; new tables or views cannot be changed;
existing tables and views cannot be deleted.



Chapter 4: Expressions

Expressions are used in Pythagoras to define database views, to express an
additional condition in Find dialog, and to define a value to build a thematic
map. We introduce a special language to make manual entering of
expressions possible where they are necessary.

To facilitate usage of this language, it is designed similar to the built-in
language of Microsoft Excel, but it is not completely the same. In
Pythagoras, an expression is applied either to a CAD object or to a database
row.

A textual expression may contain names of database columns, built-in

functions, and different operators. Built-in functions define constants such as

o di fferent mat hemat i c albjedtproperties soahn s |, and
as elevation.

Expressions can also be built internally when you enter non-textual
information. Such are conditions in the database manager, Find dialog, and
thematic maps. You fill in a table-like structure - Pythagoras real-time code
builds implicitly a corresponding expression.

For further details on expression language please refer to PART IV:
Expression Language.
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Chapter 5:

Thematic Maps

A thematic map is a way to represent graphically object properties or table
data, attached to objects, i.e., visually highlight with color and style the
objects in your drawing that match the conditions you defined when creating
the thematic map.

Technically, you choose to which table in the database of the active drawing
the required objects should be linked. For all the objects linked to this table
or having some requested property, you define a presentation which
parameters vary depending on the value of this property.

You can also choose a system table instead of a database table, as every
object in Pythagoras is always linked to one or more system tables by
default. In this way you will build a thematic map based not on database
data, but on some object properties like coordinates, line length, polygon
area, layer, etc.

Notice that you can display thematic maps either in local or page
coordinates, or in both. All settings for thematic maps are controlled via
Thematic Map Manager, see PART Il Y Chapter 1: Y Thematic Maps.

Example thematic map

The definition of thematic maps is better illustrated with an example. Here
you can see a part of Europe, colorized according to population density, with
symbols of different size indicating capitals and their population:

DENMARK LITHUNIA
UNITED
IRELAND KINGDOM BTN BELARUSSIA
GERMANY
CcZ UKRAI
SK
FRANCE AT
SiY HU RUMANIA
o ) YU
& BG
o <'l,
IRTUGAL
SPAIN GREECE

We can see at first sight that, for example, the Netherlands have the highest
population density, and London is the largest populated city.

Note: When you are building a thematic map for polygons, make sure that
they have a property for the pattern (e.g. solid). Otherwise, the
thematic map coloring will not work.

In Pythagoras you can create and activate several thematic maps at the
same time, visualizing several conditions at once and determining the order



of appearance on the drawing. The above example uses two thematics at
once: Population density coloring polygons (which are countries) and
symbols of different size marking capitals (which are points).

Defining conditions

For the objects linked to the chosen table, you can use either one of the
fields of this table as a criterion for building your thematic map, or define an
expression using this field. Let us use the above example once again to
show how conditions are defined for thematic maps:

9 For capitals, we use only points in our drawing linked to the table
6Capitalsdéd which has a column 6Popul
marking a capital increases according to the value in this column
(step is 1.000.000 inhabitants)

1 For population density, we use only polygons linked to the table
6Countriesd also with a column 6Popul
define an expressionfi Pop ul at i owherd theAalue for{ ) o
Population is taken from the column and Area is an object property
of the polygon. When the result of this expression falls into a specific
range it is colored correspondingly.

Spatial Interpolation

DENMARK LITHUNIA
UNITED C OO With help of thematic maps you can
manage DTM representation rules,
IRELAND | v ianois a & POLARD BELARUSSIA ¢ only if you are building a
NL thematic over database tables
o | GERMANY O linked to points or to points and
& cZ lines. This setting is cal
p ~SK UKRA Interpolationd .
RANCE AT o _ o _
SwW HU 9 Let us build a spatial interpolation
%4 RUMANIA thematic map over the capitals of
o o the world. We interpolate between
- ) °= YU capitals, using population values
e é‘q< _"BG from the table 6Capita
o > P compare the resulting thematic map
JRTUGAL (left) to the previous example
s SPAIN GREECE without interpolation.
a
o 0
Along with spatial interpolation, you
can specify a boundary for your
thematic map (only one polygon can DENMARK CLREL
be selected as boundary condition). o JNITE
IRELAND
Here, for fexample, we v.va.nt.to see the INGDOW) & =) poLARD
interpolation only for Britain: s GERMANY
s cz
sLSK
FRANCE o AT 6
BwW. 54 HU o
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Chapter 6:

Creating DTM

Terrain Models

A digital terrain model (DTM) is a digital representation of ground surface
topography, or relief. It is also known as a digital elevation model (DEM).

In Pythagoras, a DTM is represented as a triangular irregular network (TIN).
The triangulation is based on a set of points, which are obtained, for
example, from land surveying. The network is a Delaunay triangulation
(please refer, for example, to
http://en.wikipedia.org/wiki/Delaunay_triangulation for background
information). Only the selected points and the endpoints of selected lines are
included in the calculation.

Note: It is strongly recommended to work with different layers when you
want to calculate terrain models. Hiding the non-relevant layers
allows you to select quickly the right objects to calculate the terrain
model.

One Pythagoras drawing can have up to 256 different terrain models, each
based on a certain selection of points and/or lines (max. 2 million points or
up to 4 million triangles). "Terrain", e.g. can represent the existing terrain,
whereas "Design" may represent the design situation (a road, a golf course,
etc.)

To reduce the number of points when calculating a DTM, you can cut off the
unnecessary points that do not refine the triangulation considerably. For
example, points that lie in the plane of an already existing triangle. Also you
can remove the boundary triangles that have very small angles and/or large
edges and do not add significant accuracy.

When building a DTM, you can select fractures or breaking lines i special
lines that define the direction of the relief, e.g., a ravine bottom or a
mountain ridge. No lines of triangles will cross a breaking line. The elevation
of the endpoints, and the elevation of any point on the breaking lines derived
by interpolation, should correspond with the actual elevation of the terrain.
Arcs, curves and circles are subdivided by Pythagoras internally in polylines,
and each segment of the polyline will be treated as a breaking line.

In case of inconsistencies in data, e.g., breaking lines crossing each other,
coinciding points with different elevation, Pythagoras will warn you about the
errors and provide a possibility for corrections. You will be able to choose
the correct point or line, or edit the drawing, and continue with building the
triangulation.

If a polygon is selected, this polygon defines the boundary for the Delaunay
triangulation. Any selected point outside this polygon will not be taken into
account. This is convenient especially for DTMs with holes or complex
borders. If no polygon is selected, Pythagoras will calculate the convex
enclosing polygon of the selected points, and the terrain model inside this
polygon will be calculated. The height of the vertexes and legs of the
polygon should correspond with the height of the terrain. After all, the
vertexes are used in the triangulation, and legs of the polygon are
considered breaking lines. Clearly, that only one polygon may be selected.


http://en.wikipedia.org/wiki/Triangular_irregular_network
http://en.wikipedia.org/wiki/Surveying
http://en.wikipedia.org/wiki/Delaunay_triangulation

Calculations on DTM

Volume calculation

Reference

Once you have created one or several DTMs in your drawing, you can
perform many useful calculations on them.

First of all, you can combine 2 DTMs which will build a new terrain model
based on the difference of the original models within the intersection of their
boundaries.

Then, of course, you can visualize your DTMs in several ways:

1 Show the triangulation with a selected color

1 Show a colorized map of the triangulation based on either elevation
or slope of the DTM

1 Draw contour lines of the terrain model

1 Generate a 3D-view of the active DTM

It is also possible to

1 change elevation by adding a value to the z-coordinates of all
vertexes;

9 calculate a slope intercept connecting points of a polygon to the
terrain either using a fixed slope or a fixed distance;

9 calculate not only a 2-dimensional area (horizontal area), but also a
3-dimensional area (i.e. the true area, taking account the elevation
changes in the terrain).

More complex functions are volume and cross section calculations.

The volume is calculated within an area defined by a selected polygon.
Make sure that the polygon lies COMPLETELY inside the terrain model. The
polygon defining the boundary for the volume calculation may contain points,
lines and arcs.

Note: If the polygon lies partly outside the terrain model, the volume of the
non-overlapping part will be estimated based on extrapolation of the
DTM.

The heights of the points forming the polygon do not have any influence on
the calculation of the volumes. When two Terrain models are calculated, you
may select "DTM1 - DTM2" in the "Earth Moving" dialog box. When selected,
Pythagoras will calculate the volume between both models.

The volume calculation is based on numerical integration. The accuracy of
the calculation can be improved by making the cross-sections smaller. Of
course, calculation time will be greater. The maximum number of cross-
sections is 7500.

Note: The calculation of the triangulation in case that some points are
collinear and simultaneously are at the border of the terrain, is
sometimes impossible. Pythagoras cannot form triangles at the
border. The best solution in this case is to add a few points
surrounding the terrain and include them in the terrain model.
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Cross Sections

Road Design

You have an option to calculate and create profile either along a selected
path or perpendicular to it. In both cases you can choose to apply some
specific settings. The calculated profile will automatically be pasted in a new
drawing and it will be put on the clipboard as well.

Along Path

It is possible to enter the reference elevation, the horizontal X scale and the
vertical Z scale for this profile. It will be calculated in the overlapping DTM
area only.

The X values in the profile correspond with the accumulated (chainage)
distances from the selected path.

You can also add reference objects to the cross-section by selecting them
before calling the function to start the calculation.

Perpendicular to Path

In this case you can specify the number of profiles on one row and the
distance between the profiles. This distance can be calculated automatically
or on a fixed distance. You can also select an existing (prototype) document
in which the profiles need to be pasted.

In addition, you can specify chainage and step, and define the layout of the
cross section. The first specifies which part of the selected path should be
used for the calculation of the sections. The layout of the cross sections can
be defined by defining their resp. widths. You have 2 possible choices: either
you can use the terrain limits, or you can enter a distance at the left side and
at the right side from the path.

The reference level and the horizontal and vertical scale can be defined as
well.

Reference objects may be added in the same way as for a cross section
Along Path.

Roads are designed in connection to the existing relief. Later this relief is
used to build the road profile and cross sections. See PART Ill: Road Design
for details.

Operations on DTM

The following operations are possible on a DTM. They are only enabled if
the triangulation is visible. For details,p| ease r ef er Chaper3® ART
Y DTM.

1 Swap diagonal: replace 2 adjacent triangles by 2 triangles in the
same quadrangle using the alternative diagonal
Delete a triangle

1
1 Delete a point



1 Add a point
1 Change elevation of a triangle vertex
1 Move a triangle vertex

When you modify a DTM, only the terrain model itself is changed, never any
point or line that was used as a basis to calculate it.

Note: The operations on DTM are undoable!
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Chapter 7:

Pythagoras VBA

Macros

Macros are programs written in Pythagoras VBA that allow you to extend the
functionality of Pythagoras. Here are some examples what you could add to
your projects with macros:

1 Automation of repetitive tasks

1 Integration of processes within a company, e.g. transferring data of a
Pythagoras document to a database

1 Adding menus and tools to automate tasks that are either specific for
a project or provide more general functions

Other possibilities provided in Pythagoras only by VBA are

1 Import from and export to non-standard data formats, e.g.,
SmallWorld, Google KML, PostGIS, GRASS GIS; XML-based
formats, like LandXML, CityXML, SVG, GPX, etc.

1 Data exchange with Data collector

1 Creating diverse reports according to regional standards

Here we provide a short description of Pythagoras VBA environment and

managing macros. For detailedin f or mat i on, p | Pyshagerasr ef er

VBAManual o0.

Pythagoras VBA is a programming environment that allows you to write your

own extensions to Pythagoras. gorllse progr ammi

t

VBAO is nearly identical to the | anguage

Visual Basic and MS-Office VBA. The way Pythagoras objects (Document,
Point, Line, etc) are accessed from VBA is similar to the access of objects in
the MS-Office products. Most standard functions of Visual Basic are also
available in Pythagoras VBA.

Of course, there are also certain differences. In contrast to Microsoft VBA,
the Pythagoras Object Model is not accessible from outside.

The Pythagoras Object Model allows access to nearly all Pythagoras objects
such as documents, drawing elements (lines, points, etc.), layers, the
selection, to name just a few. This model is very powerful and it allows
programmers to extend the functionality of Pythagoras.

Note: In Pythagoras VBA, only standard units for data are used
1 meter for distances
1 radian for angles
1 etc.
If you need to set other units, you can use special functions. Please
refer to the VBA manual for details.

(o]

t

us



Pythagoras Macro Libraries

A macro library consists of one or more modules; each of them consists of

one or more macros. Modules are divided into Code and Form (definition of

modul es would go to far for this manual,
VBAManual 0) .

Libraries are stored either in the Macro System Libraries file
(Pythagoras.mib) or in a Pythagoras document. So the Pythagoras.mlb file
may contain multiple libraries, and each library may contain multiple macros.

When Pythagoras is launched, the Pythagoras.mlb file will be loaded in
memory. If a Startup Library is specified, the startup library will be compiled.
If the startup library contains a macro with the name OnStartUp, then this
macro will be executed. This way, the default environment of Pythagoras
can be personalized at startup of Pythagoras.

When a document contains one ore more libraries, these libraries will be
read in memory when the document is opened and becomes the top
window. Similar as with the system libraries, a document library may contain
a Startup Library. This feature allows personalizing the Pythagoras
environment when a specific document is opened.

At a given moment only one macro library, either a system- or a document
macro library, can be active. This means that only macros of the active
(loaded) library can be executed. It is not possible to call macros from other
libraries.

Managing macros

The Macro Library Manager provides you control over the available macro
libraries: you can rename, delete, move the libraries, etc. You can also
assign a startup library or lock a library to prevent changes to the macro
code. In addition, you can import and export the system libraries in order to
restore and backup the macro libraries.

As you can have several macro libraries (system and document) available
for your drawing, you have to load the one you need before starting working
with its macro code.

Editing the macro code is done in the Macro-editor. It is a programming
environment with its own menu commands that allows you to manage, edit
and run the code.

The de__scribed functions & amesikad, AdRCTc d 4 s &/d
Chapter 1. Y Macros.
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Chapter 8: Defaults

Defaults are basic settings for object graphical attributes that are stored in
Pythagoras and applied to any new object.

In Pythagoras, we distinguish also other categories which we also refer to
default settings:

1 User defaults
1 Document defaults
i Preferences

Detailed description of the menu functions you can findinP ART | | Y
Chapter 5: The Defaults Menu.

All default settings except for document defaults are stored in

PYTHAGOR.DEF file. During the start up of Pythagoras these settings will
be initialized.

Graphical attributes

Graphical attributes of objects that you can set to default values are

1 Point style and symbol

1 Line attributes (style, width, etc.)

I Text attributes (size, style, position)
1 Color

1 Display level

The changed settings will apply to all newly created objects. They are not
storedautomat i cally, you have to choose the 6Sav
default settings will be invoked the next time you open Pythagoras.

User defaults

A User Default is a named sets of graphical attributes described above,
which overwrite the standard defaults when the User Default is selected.
You may define up to 256 user defaults. This will allow you to store many
different sets of object attributes and have the right set of defaults at hand
when you need it, without defining the attributes anew.

For instructions on creating user defaults,p| ease r ef er Chapper PART | |
5: Y User Defaults Manager.



Document defaults

Document defaults are the settings of the current document. Here you can
tune the scale factor of the page coordinate system and bearing of the
drawing; set the basic coordinate reference system, and define the next
point number for automatic increment. Also the setting for operation confirm
belongs to the document defaults.

Document defaults are stored in the current document only. All the new
documents are opened with standard settings.

Preferences

The preferences consist of a variety of different settings for such areas as

Date & Time conventions,
Units

Annotations

Coordinate systems

Data collector and Geocoding
Standard texts and comments
etc.

E R EE ]

For the complete list of preferences please refer to the description of
OPr ef ed edhica®ARG ilGhapt¥ér 5: Y Preferences.

The preferences you have selected apply to all open drawings and to any
newly opened drawings. Your selected preferences are automatically saved
when you exit Pythagoras, and they are restored when you restart
Pythagoras.
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Chapter 9: Text Editors

We provide you with the basic text editing tools to help you view, create and
handle simple text and VBA programs directly inside Pythagoras. This
chapter presents an overview of the available editors.

ASCII editor

Pythagoras default text editor is available in the File menu (see PART II Y
Chapter 1: Y Open Text Files). With this tool you can open simple text files
(.txt format), create short texts in Pythagoras, edit text documents.

In addition, Pythagoras uses the ASCII editor to

91 Display errors during execution of some actions. For example, when
reading CDF or data collector file, the ASCII editor opens to display
the line where the error occurred and you can proceed to the next
error.

1 Open reports after the execution of some commands. For example,
after importing or exporting a database table, the log file with the
results will be displayed.

The ASCII editor has short toolbar and a simple menu, consisting of basic
file, editing and viewing operations. It also supports opening and editing
multiple documents simultaneously.

Note: The code page used by the ASCII editor is defined by the current
Pythagoras language version.

RTF editor

The Rich Text editor is available in the Tools menu (see PART Il Y Chapter
3: Y New Object: Rich Text). This tool is a lot more powerful than the
previous editor; it allows specific formatting and handles .rtf and .doc
documents. You cannot open a document directly from the RTF editor: you
can either create the text in Pythagoras, or copy/paste it from another
program on your computer (for example, Microsoft Word, WordPad,
Notepad, etc.).

Whenever you create and paste a table with information into your drawing

(for example, Coordinate and Object lists, Table data from the Table

Viewer), you can open and edit it using the RTF editor. To add a new row to

a table in the RTF editor, put the cursor to the right of the previous table row

andpress 6Enterd. To delete a row, select it
key. The width and number of columns as well as the column attributes (e.qg.,

background color) cannot be changed in the current version of Pythagoras.

The position of the Rich Text in the drawing can be changed same as of any
other object. Also note that the width of the Rich Text in the editor is
controlled by the width of the text rectangle in the drawing. The text in the
editor is wrapped to the required size automatically.



In the RTF editor you can format your text in any way you like: use any
alignment, spacing, text size, color and style. But beware that the text
alignment in the editor will define the alignment within the Rich Text
rectangle in the drawing, To change the alignment of the block, choose the
0Text Block Attributesd command in
drawing.

Note: Please keep in mind that you set the code page for the RTF editor
when you choose a new font for the text you edit.

Remark: Display of size of the Rich Text (this is also true for normal text) is
only correct if the zoom factor is equal to or multiple of 1. So the
size of text in a 1/1000 drawing will only be correct on the screen
for scales 1/500, 1/250, 1/125, etc. The reason for this is that
Pythagoras can display the text on a scale where the font has an
Integer size.

VBA editor

You can reach the VBA editor from the File menu (see PART Il Y Chapter
1: Y Macros: Macro-editor). It is very similar to the ASCII editor, but has a
different purpose: editing VBA macros. The only differences in the menu
from the ASCII editor are the VBA specific commands for compiling and
running macros.
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Chapter 10: Pythagoras-Toolbar

The Pythagoras-toolbar is a separate set of buttons that represent
frequently-used commands.

In addition to standard Windows-document functions (such as opening,
saving, printing, etc.), other functions are also present.

Parts of the Toolbar can also be hidden. PleaserefertoPART | | Y
Chapter 6: Y Google Earth

You can view a Pythagoras drawing directly in Google Earth without
exporting it first to a KML file. If you select 'View' Y 'Google Earth', a KML
file will be created in a temporary folder and Google Earth will be opened
with this KML file as a parameter.

This menu option is only enabled if conversion to WGS84 coordinates is
possible and any exportable objects (not in PageCS) are selected. All

features are the same as when you export to Google Earth yourself (see
PART Il Y Chapter 1: Y Export: Google Earth).

Toolbars.

You can create and customize your own toolbar, see P AR T  [Chapté¥ 6:
Y Cust omi ze Tooimstrustians.s é

Selecting Coordinate Reference System

The button invokes the 06Select Coordinate Refer
There you can select one of the available CRS and assign it a

transformation based on tie points sets (if available). Please refer to PART I

Y Chapter 5: Y Set Coordinate Reference System.

Copying Attributes (properties) of a selected object

This button () becomes active when an object has been selected.

When pressing this button, the attributes (properties) of the selected object
will be "copied" into a kind of "clipboard" area. This can then be used to
apply ("paste") these attributes to other objects. This allows you make use
of the properties of objects that have already been drawn, and simply apply
them to other objects in the drawing.

Applying Attributes (properties) to selected objects

After copying the attributes of a selected ob'ﬁct, they can be "pasted"” onto a

number of selected objects with the button . This allows you to quickly
change the appearance of a drawing.



The 'current settings' can be set in one of 3 ways.

1. Using the menu 'Defaults' and setting each parameter individually.

2. Using dJser Defaultso(referto P AR T  Chaptef 5: Y User Defaults
Manager).

3. By copying the properties from existing objects (refer to the previous
paragraph).

Measuring the next detail point and Staking out the selected point

The buttons *# and *& are only used when the "Tachymeter Module" is
activated and a Total Station is connected to your computer.
For more information please consult the Tachymeter Module manual.

Making a Layer Active

The active layer is the layer in which all newly created objects are placed.
The name of the active layer is shown in the Toolbar. You can change this
layer by selecting the layer name from the pull-down menu.

Making a User Default Active

The User Default that is active determines the properties of the objects that
will be created (for a detailed description of User Defaults, please refer to
PART [Chaptéf 5: : The Defaults Menu).

The name of the active "User Default" that is shown in the Toolbar. You can
change the "User Default" by selecting the "User Default" from the pull-down
menu.

Macro-buttons (Pythagoras VBA)

Reference

Macro buttons (%) can be assigned to specific VBA programs. The VBA
program will be activated by clicking the appropriate button.

The Macro button toolbar will, however, only be made available if Macros
have been loaded for which these buttons are applicable (refertoP AR T
Chapter 6: The View Menu).
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Chapter 11.:

The Pythagoras Control panel

The Pythagoras control panel is a separate window that is always visible. It
shows all information and data that is required while creating points and
lines. The information in the control panel is context-sensitive.

For example, when moving the cursor over a line, the length of the line and
the distance of the cursor to end points of the line are shown. This function is
not only useful to obtain information about objects, but can also be very
useful while creating new lines or points.

Pythagoras automatically shows the appropriate entry fields in the control
panel. It largely depends on the toolbox item that has been selected and on
the object that is currently targeted by the cursor.

When you change the information in an entry field of the Pythagoras control
panel (e.g. the distance to one of the end points of the line), all related
information will automatically be updated (e.g. the coordinates, the distance
to the other end point, the line length, etc.). At the same time, Pythagoras
provides instant visual feedback in the drawing window by showing the point
or line that is in the process of being drawn.

Selecting the Coordinate System

The selected coordinate system is shown in the control panel. The
coordinates shown in the control panel depend on the coordinate system
that has been selected.

You can select a coordinate system by selecting the name from the pull-
down menu in the control panel.

Selecting Rectanqular, Polar or Chainage Coordinates

The control panel shows XYZ, NEZ, HDZ, HVD, HVS or CDZ coordinates.
The selection is shown in the control panel. You can change the selection by
selecting directly from the pull-down menu in the control panel.
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Chapter 1: The File Menu

New

The 'New' command ('File' Y 'New') creates an empty drawing in a new
window. The page size will depend on the printer or plotter that is currently
selected. If you want to create a drawing for another printer or plotter, you
first need to select that printer.

Microsoft Windows Vista: 'Start' Y 'Control Panel' Y 'Hardware and
Sound'Y 'Printers'.

An existing drawing can always be adapted for another printer.

Open

The 'Open' command (File'Y ' Opené' ) openantediskamwi ng f
displays it on your screen.

When 'Open' is selected the standard "Open" dialog box will appear.

To open a drawing, either select the drawing you want to open and click the
"Open" button, or double-click the name of the drawing.

If you need more information on the possibilities of the "Open" dialog box,
consult the MS Windows manual.

When a drawing is saved, not only the drawing itself, but also other relevant
information is saved with the drawing. The printer for which the drawing was
made and the page size are saved with the drawing. This means you can
edit a drawing for a printer, which is not selected. Also the "Display options"
are saved. The same layers will be visible as at the time the drawing was
saved. Be aware, a drawing can contain more information than what is
visible on the screen!

When opening a Pythagoras drawing you have the choice to open either a
.PYT file or a .PPD file. A .PYT file is a normal Pythagoras drawing; a .PPD
file is a Pythagoras Prototype document.

The prototype document can either:

1 be copied: the result is a new drawing that is an exact copy of the
prototype drawing. The prototype drawing will be closed automatically.

i be opened: the prototype document can be changed and if saved, it will
remain a prototype document.

Pythagoras will display an error message when a user tries to open a file
that is already opened by another user. That way unwanted parallel
operations will be impossible. The file could be opened as "Read-only".

If a file is given the "Read-only"-attribute, Pythagoras will also show you a
warning message. In this case you can open the file, despite the fact that the
file is read-only. Changes made to the drawing need to be saved using
another filename.

Also refer to the —button in the Toolbar



Close

The 'Close' command ('File' Y 'Close") closes the window of the active
drawing. If the drawing in the window contains unsaved changes, a dialog
box requesting confirmation to save appears.

Save
The 'Save' command ('File' Y 'Save') saves the active drawing on disk using
the filename displayed on top of the window. If it was a new drawing, a
dialog box appears requesting the name of the new file.
Also refer to the —button in the Toolbar

Save As

The 'Save Asé ' commaaeiyl' SaFe Asé') saves a new
new version of the active drawing.

A dialog box appears, and you type the new name of the drawing. If the
name is already used, Pythagoras asks if you want to replace the existing
file. The new name of the file will be displayed on top of the active window.

Under "File Type", you can set the file format of your drawing. You can save
your drawings in the format of the previous Pythagoras version. E.g.: when
you have Pythagoras 12, you can save your drawings in the Pythagoras 11
format. This means that some information i not supported in the previous
version - can be lost.

You can also use this"Save Asé " f unction, to save your
DXF format. It saves the complete drawing, including hidden layers, line

widths (as long as no conversion table was loaded), etc. All local objects of a
Pythagoras drawing are written in AutoCAD's Model Space. Objects in

Paper are stored in AutoCAD's Paper space. Each sheet of the Pythagoras

drawing becomes a Layout. Viewports are retained and placed in the

corresponding layout.

Further in this manual, we will explain how you can also use the "Export"
function to save a file to DWG or DXF format. The "Export" function,
however, requires you to first select the objects that you would like to export.
This is an important difference with the "Save Asé " f unct i on.

The saving in the previous version is a one time operation: when selecting
"Save" from the "File" menu after you have saved in the previous version
format it will be saved again in the format of your active Pythagoras version.
We can advise you to save a file in a previous version format after the
drawing is fully completed.

The preferences of the chosen printer, paper size and page orientation,

which are important for printing data, are part of the drawing and will be
saved with the drawing. This means that when opening a Pythagoras
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drawing, the printer and page settings for each print sheet will automatically
remain the same as when you saved your drawing.

When you save a Pythagoras document with the extension .PPD, that
drawing will become a prototype document. A prototype document can be
used as a base for a new drawing. On using prototype documents see menu
"Open" above.

Drawing Info
The 'Drawing Info' command (File'Y ' Dr awi ng I nfoé') all ows
general information about your drawing. The general information contains
the name, the date and the description of the project the drawing belongs to.

Import

Coordinate List

The 'Import' command ('File' Y 'Import") reads data created with other
programs (e.g. data collector information, spreadsheet, other CAD
programs) into the active drawing.

The imported data can be either a DXF/DWG file, a SHAPE-file, an SQD-file,
a coordinate list, data from a data collector, an image or a list of images. In
addition, if the Pythagoras drawing contains a table, information can be
imported from a text-file directly into the table.

Note: Imported text files can be opened directly from within Pythagoras by
selecting the menu item "Open Text File".

IMPORTANT: When importing in a User coordinate system, the elevation of
all points in the imported file is considered relative to the elevation of the
origin of the UCS.

A 'Coordinate List' is a text-file containing the point numbers, and the
coordinates of multiple points. The structure of a coordinate list file is
described in appendix A.

A coordinate list can be made with almost any word processor or with
spreadsheet programs. (Microsoft Excel, Lotus 123, etc.).

When you import a coordinate list (File' Y 'Import' Y 'Coordinate List'), the
coordinates in the file are considered to be in the coordinate system you
have selected. When the local coordinate system is selected, the
coordinates in the coordinate list are Local coordinates. When a user
coordinate system is selected, the coordinates in the file are regarded in the
selected user coordinate system. The elevation is relative to the elevation of
the origin of the coordinate system. Import in page coordinates isn't possible.

Before importing a coordinate list, you need to set the Pythagoras
preferences to the conventions used in the coordinate list. The coordinates
in the coordinate list can be Cartesian or polar coordinates and can be x-axis



DXF/DWG File

SHAPE-file

based (XYZ), north-east based (NEZ), or the coordinates in reference to a
path (CDZ).

The z-coordinate is not mandatory. Possible formats are:

a) Pntld X Y (Code)
b) Pntld X Y Z (Code)
c)Pntld X Y Z IH RH (Code)

where IH and RH are Instrument Height and Reflector Height respectively.

Note: In the control panel WGS84 coordinates are always displayed either
in DEC (degrees decimal), or DMS (Degrees, minutes, seconds).
They are never displayed in GON, RAD or MIL, so if you choose one
of these three units in the Preferences, the WGS84 coordinates will
be displayed in DEC. If you choose Surveyor, they will be displayed in
DMS.

Comments are imported and linked to the point. In case C, the heights of the
instrument and the reflector HAVE to be part of the coordinate list.

If the instrument height and the reflector height are given in the coordinate
list, Pythagoras will take these values into account to calculate the elevation
of the points.

We do recommend that you use a coordinate list when a lot of points of field
data need to be entered.

If you would like to import a coordinate list that contains codes, and you
would like Pythagoras to take the codes into account (automatic drawing
creation), then please use the menu option 'File' Y 'Import' Y 'Data
collector'.

Using this option (‘'File' Y 'Import' Y 'DXF/ DWG'), you can import the
AutoDesk DXF and DWG formats. All AutoCAD versions upto AutoCAD
2010 to are supported.

The scale Pythagoras is asking for is only influencing the size of your texts,
symbols, line styles and polygon hatchings. This value will NOT affect the
scale of the drawing itself. If you know the scale, you can enter it here and
all texts, symbols, etc. will have a correct size. If you don't know the scale,
leave it to 1/500 and go to the Sheet Manager (see below) if necessary and
adapt the scale of your sheet.

7| SHAPE Import

=

Shape

[Catr | Layer [pata |

Table Name [ Measure [

paints.shp
kag13046_polygons.shp

Kag13046_lines.shp

+  points.shp
kag13046_polygans.shp

—  Kag13046_lines.shp

¥ points.shp
W' Kag13045_palygons.shp  Ignore

¥ Kag13046_lines.shp Ignore

Ignore

Using this menu option ('File' Y 'Import' Y 'SHAPE'), you
can import Shape files created in the ESRI format (*.shp).

When importing shape (*.shp)-files, data from databases
can be imported together with graphical data.

Existing tables are automatically taken over and fields are
filled in. A new layer can be created per table and graphical
attributes can be defined. It is possible to import the same
table twice.
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Shape import preferences

1 Shape: this is the name of the file that is imported. The defaults for
the file can be defined.

1 Attr: there are 3 different objects: point, line and polygon. The style of
these objects can be changed in this window. Click on the symbol
that represents the point, line or polygon. Depending on the object
you clicked on, an appropriate window will pop up:

1. point: color and style can be changed

Paint Attributes (=3
Style: | + |[cross ~]
coor: [l EE T ~ |

[ o | concel |

2. line: color, width and color of the line can be changed

Line Attributes (==
Style:  [soiid |
Width: | 0.10 mm -
coor: [l [ ~

3. polygon: pattern, color, border and background can be changed

Polygon Attributes ==
Paterm: | |[12% |
Border: |N0ne j
Coor: [ ] -
™ Opague:

Background

Pattem: |1|:||:| o, J
Coor: | |[white |
Outline

Stle:  [solid |
Width: | 0.10 mm |
Calor: . |Black j

oK | Cancel |

1 Layer: here you can choose in which Layer the object should be in.
The layer can be created 'on the fly'.

Attr | Layer | Data | Table Name | Measure

+  points.shp [v¥  points.shp Ignare
Kag13046_polygons.shp Kag13046_polygons.shp ¥  Kag13046_polygons.shp Ignare
Kag13046_lines.shp — Kag13046_lines.shp ¥  Kagl3046_lines.shp Ignore

1 Data: to import the data into the drawing.
1 Table Name: these names should be unique, they can be changed.

1 Measure: ignore (don't change).



Table
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importing shape-files, all objects are placed into layers
automatically, so it will be easy to select them and change their

attributes.

Remark: The format of the objects can be changed afterwards as well. When

This option ('File' Y 'Import' Y 'Table") allows you to import data from a file
(in *.dbf, *.txt or *.csv format) into a database table defined in the Pythagoras

drawing.

It is important that the document into which you want to import data already
contains database tables. Otherwise, you will be warned by Pythagoras and

the import will be aborted.

As a first step, you will be prompted to choose the file that you want to

import. Then, the following dialog will appear:

Import Table

Text file

Separatar: m

[¥ First raw containg column headers.

Optionz

Wirite permission:

Import definitions

Destination table:

praduction j

Overwrite and &dd = =
Advanced...

D atabaze Manager... |

[v Key=Object Comment

Primary key column: |Name ﬂ

E mizting colurnz | |

Colurnhz ba import |

Country <5 Mame
Production :}(

Previous record |

Mext record |

o]

Cancel |

9 Textfile: Here you select the type of column separator in the data file.
You have a choice between Tab, Comma (,), and Semicolon (;). If the
selected separator is wrong, the data will be read-in incorrectly. Also
you can indicate whether the first line of the file should be imported or

ignored as column headers.

1 Options: The imported data might contain information already present in
the destination table. You can choose to update the table and add new
rows (Overwrite and Add), only overwrite existing data, or only add new

wi || l ead

rows. The OAdvanced?d
encoding, decimal sign and date format.

button

1 Import definitions: After you select the destination table, you can edit its

settings and add or
Manager d button. A n
should take care of it in advance.

remove
ew tabl

C
e

Note: The destination table can be either an attribute table or a
dictionary; import into a system table is not possible.

ol umns
cannot
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